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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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EVALUATION OF ENDOSCOPIC TREATMENT
OF THE PANCREATOBILIARY SYSTEM DISORDERS

Shkvarkovskyj 1., Moskaliuk O., Bryndak I., Grebeniuk V., Kozlovska I.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivrsi, Ukraine

Diseases of the pancreatobiliary system are the most common
in abdominal surgery, and their frequency reaches 30% among
adults, and this indicator increases with age [1,2 4]. For the di-
agnosis and treatment of such patients direct contrast of bili-
ary or pancreatic duct systems and instrumental access to these
systems are needed. Most scientists prefer endoscopic methods
of restoring the patency of the biliary or pancreatic tract in the
treatment of this category of patients [2,4].

Endoscopic retrograde cholangiopancreatography (ERCP) is
becoming more widespread in the treatment of diseases of the
bile ducts and pancreas. Studying the therapeutic and diagnostic
capabilities of the ERCP and the complications accompanying
this method made it possible to reconsider the indications and
contraindications for its use, the main of which is the removal
of concretions from the bile ducts and the stenting in the case of
duct obturation with neoplasms both in the ducts themselves and
in the surrounding tissues [2,6,8].

Another large section of the paper includes chronic pancrea-
titises, which are accompanied by the formation of pancreatic
cysts and strictures of the Wirsung’s duct that occur as a result
of pancreatic necrosis. Sphincter of Oddi dysfunction (SOD) is
a separate nosological unit, whose treatment was in the sight
of therapists for a long time, but today SOD attracts more and
more attention of the endoscopic surgeons. At the same time, the
performance of a mere diagnostic ERCP is less justifiable due to
the seriousness of the complications accompanying this method
and a high diagnostic value of non-invasive methods such as
magnetic resonance computed tomography and endoscopic ul-
trasound examination [10,12].

The criterions for the quality of the ERCP are clear selection of
indications for intervention, the percentage of successful cannula-
tions of the desired duct and the low level of complications [4,8,11].

It must be emphasized that for successful implementation of
ERCP it is necessary to achieve selective cannulation of chole-
doch or pancreatic duct. According to the literature, this can be
done in 85-90% of all cases. However, the difficulties of endo-
scopic treatment of patients with diseases of the pancreatobiliary
system may occur at the initial stage of ERCP — in the cannula-
tion of biliary or pancreatic tract [5,7,8].

The complications of ERCP include bleeding, perforation of
the duodenum or the common bile duct, acute pancreatitis, chol-
angitis. According to the literature, their incidence is from 4,2
to 9,8% and depends, to a large extent, on the experience of the
endoscopic surgeon, technical support, the course of the disease
and features of the anatomical structure. The mortality varies
within the range of 3,2-6,1% [9-11].

The purpose of the paper is to evaluate the effectiveness and safe-
ty of endoscopic methods of treating pancreatobiliary pathology.

Material and methods. The Center for Endoscopic Surgery
of the Higher State Educational Establishment of Ukraine “Bu-
kovinian State Medical University” began its work in January
2016. All surgical interventions were performed by one team us-
ing the OLYMPUS EVIS EXERA II endoscopic video system.
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On the whole, in a group of 412 patients, there were 232 women
that made up 56,31% and 180 men. The average age of patients
was 63,3+5,34 years and ranged from 22 to 91 years. Since that
time, 412 surgical interventions have been performed, of which
in nine cases the cannulation attempt was unsuccessful — 2,18%,
due to severe papillosthenosis or the deformation of a duodenal
bulb because of a tumor lesion. In 23 patients (5,58%) surgical
intervention was performed in two stages. At the first stage, after
an unsuccessful cannulation, the endoscopic needle sphincter-
otomy was performed, and after three days of anti-inflammatory
and antibiotic therapy, the patients were operated for the second
time and the intervention was performed in the required volume.

The main method of access to the common bile duct was its
cannulation using a standard papillotome and the introduction
of a guidewire, which proved to be effective in 284 patients
(68,93%).

In case of complications with cannulation, we used supra-
papillary choledochoduodenostomy with the needle papil-
lotomy, which allowed access to the common bile duct in 59
patients, that is 14%. Antibiotic prophylaxis was carried out
by means of cephalosporins of the 4™ generation intramus-
cularly 2 grams. Further necessity of antibiotic therapy was
determined depending on the specific clinical situation. Intra-
venous administration of hyoscine butyl bromide was used
in order to suppress peristalsis and relax the sphincters of
the digestive canal during the procedure. After the surgery all
patients were in hospital for at least 24 hours. The average
length of staying in the hospital was 1,8+0,13 days. Primary
surgical interventions were performed in 319 patients, that is
77,43%, in 93 (22,57%) of them they were repeated.

Results and discussion. The cannulation of the desired duct
by means of a guidewire was achieved in 284 patients 68,93%,
the typical endoscopic papillosphincterotomy using a pull-type
papillotome was performed in 258 (62,62%) patients, in other
74 — 17,96% the access to the desired duct was obtained using
the needle-knife-type papillotome.

The most common indication for endoscopic interventions
was mechanical jaundice caused by concretions in the common
bile duct in combination with calculous cholecystitis 209 pa-
tients (50,72%), recurrent choledocholithiasis was observed in
26 patients (6,31%) (Table 1), neoplasms in the hepatopancre-
atoduodenal zone were found in 130 patients (31,55%). Thor-
ough examination allowed us to differentiate the diseases of the
pancreas in 89 patients (21,6%), neoplasm of extrahepatic bili-
ary tract occurred in 29 (7,05%) and p. Vatery tumor lesion was
verified in 12 patients (2,91%).

The volume of the intervention was determined by an estab-
lished intraoperative diagnosis based on these additional exami-
nation methods in the preoperative period. Extraction of con-
crements from extrahepatic bile ducts was carried out in 235
patients (57,03%). In our 18 observations, there was a concre-
ment wedged into p. Vatery. In the cases when the ERCP found
concrements choledoch sized more than 12 mm, we carried out
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papillosphincterotomy followed by a dilation of the ampullary
region using a balloon up to 10-13-15 mm, which was deter-
mined intraoperatively individually in each case and was used
by us in 92 (22,33%) of patients (Fig. 1). Concretions from the
biliary tract were removed by a balloon lithoextractor in 194
cases, the Dormia basket proved to be effective in 59 cases.

In the case of verification of concretes larger than the dilation
baloons, we have performed a mechanical lithotripsy followed
by a removal of fragments of a concrement.

Endobiliary stenting was performed in 158 (38,34%) patients
in 122 (29,61%) of them due to pancreatic tumors and extra-
hepatic biliary tract. In 9 patients a “pig tail” stent was placed
when there was a functioning biliary fistula caused by previous
cholecystectomy and leaving large concrements in the common
bile duct. In 12 patients stenting was performed in a case of pap-
illary tumors, and in 17 patients stenting was performed because
of metastases of hepatodeodenal ligament.

The vast majority of stents were polypropylene — 156, three
patients had a uncovered self-expandable stent. The stent was
replaced in 43 (10.43%) patients. A pancreatic stent was placed
ina 11 (2,66%) patients with a stricture of the Wirsung’s duct
and a formed pancreatic cyst (Fig. 2).

In 14 patients (3,39%), the ERCP allowed the correct diagno-
sis to be made, this applies to those patients whose parapapil-
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lary contrast diverticulum was considered as some neoplasm in
the pancreas. In other cases (7 patients, 1,94%), the mistaken
diagnosis of choledocholithiasis was changed to the bile duct
tumors.

In determining the degree of severity of endoscopic interven-
tion, we were based on the degree of stenosis of p. Vatery, 57 of
our patients (13,83%) suffered from, on the choledoch diameter
ranging from 5 to 25 mm and averaged 13,6+2,61 mm, and on
the size of the concrements varying between 3 and 25 mm in our
study, the average size was 8,7+3,47 mm, however, there were
no statistically significant figures obtained.

ERCP is a highly effective method for treating biliary fis-
tulas, which identifies the location of leakage of bile, and
restoring of bile flowing to the duodenum helps to heal the
fistula (Fig. 3).

The reason of the formation of bile fistula was biliary hy-
pertension in case of choledocholithiasis in 9 (2,18%) pa-
tients. Endoscopic papillosphincterectomy was performed to
restore the free passage of bile into the duodenum. Litho-
extraction with balloon was carried out in 7 patients, and in
2 patients was used litoextraction with basket. Endobiliary
drainage was performed in 3 patients. Conducting decom-
pression of bile ducts in all cases of fistulas resulted in the
cessation of bile fistula the day after surgery.

Table 1. Indications for the ERCP

Indications n %
Choledocholithiasis combined with calculous cholecystitis 209 50,72
Recurrent Choledocholithiasis 26 6,31
Neoplasm in the pancreas 89 21,6
Neoplasm in the bile ducts 29 7,03
Neoplasm of p. Vatery 12 2,91
Acute biliary pancreatitis 29 7,03
Chronic pancreatitis 40 9,70
Compression of bile ducts by metastases 17 4,12
Sphincter of Oddi dysfunction 0,97
The presence of biliary fistulas 2,18

Fig. 1. Choledocholithiasis. 1 — a big concrement of chole-
doch, 2 — guidewire, 3 — dilated choledoch, 4 — dilated intrahe-
patic ducts
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Fig. 2. Stenting of the Wirsung's duct. 1 — stricture of the Wir-

sung duct, 2 — guidewire, 3 — cyst of head pancreas, 4 — calcifi-
cation of head pancreas
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Fig. 3. Bile fistula. 1 — stones into common bile duct, 2 — leak-
age of bile, 3 — failure of the cystic duct stump after cholecys-
tectomy

Fig. 4. Method of selective cannulation of choledoch. 1 — the
guidewire which is introduced into the main pancreatic duct, 2
— needle-knife-type papillotome, 3 — large duodenal papilla, 4
— marginal fold

Table 2. Complications associated with ERCP

Intraoperation % After operation %
Bleeding 10 2,43
Pancreatitis 8 1,94
Duodenum perforation 2 0,48
Cholangitis 1,22
Stent dislocation 2 0,48
Total 12 291 15 3.64

The use of needle suprapapillary choledochodoudenotomy
allowed us to get an access to the choledoch in 59 patients
(14,32%) in cases of tough canulations and to complete required
volume of intervention.

As the access to choledoch was difficult, 23 patients were op-
erated in two stages (5,58%), after performing the first stage of
needle papillosphincterotomy, we conducted an anti-inflamma-
tory antibiotic therapy lasting from 3 to 5 days, after which 19
patients achieved the second stage — drainage of choledoch, in
other 4 patients the second attempt failed.

We have proposed a “Method of selective cannulation of cho-
ledoch” (patent of Ukraine 117568UA), which aims to improve
the results of needle papillotomy. We used this method when it
was impossible to cannulate choledoch or after several acciden-
tal cannulations of the main pancreatic duct [3]. The purpose of
the method is to reduce the risk of specific complications, in par-
ticular perforation of the duodenum and post-ERCP pancreatitis
due to the achievement of selective cannulation of the desired
duct in fewer attempts. When performing the proposed method
after unsuccessful attempts of selective cannulation of chole-
doch and accidental contact of the guidewire in the main pancre-
atic duct, the latter is not removed. The position of the guidewire
is evaluated radiographically and by means of an aspiration test.
We inserted the needle-knife-type papillotome in the working
channel of the duodenoscope after making sure that the guide-
wire is located into the main pancreatic duct (Fig. 4). After that,
needle papillosphincterotomy is performed, determining the
depth and direction of incision along the guidewire wich was
left. The guidewire, which is left in the main pancreatic duct,
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serves as a guide to prevent perforation of the duodenum and
injury of the main pancreatic duct. We performed the surgery
in this way in 17 (4,12%) patients. Postoperative complications
were not observed in this group of patients.

Analysing 412 clinical cases made it possible to detect the de-
velopment of complications that could be divided into complica-
tions that arose right during the surgery and those that developed
in the postoperative period (Table 2). The first group — 12 obser-
vations (2,91%) included bleeding from the periamapular zone
10 cases and 2 perforation of the duodenum. In our cases bleed-
ing occurred due to the balloon dilation of the choledoch and
were stopped by electrocoagulation and the intravenous admin-
istration of 500 mg of tranexamic acid on the operating table.

The perforation of the duodenum beyond retroperitoneum
was verified during the operation in 2 patients (0,48%). The
conservative treatment complex made it possible to avoid lapa-
rotomy and ended with the recovery of the patients due to the
timely recognition of the complications.

The second group of complications consisted of the conditions
that arose in the postoperative period in 15 patients (3,64%), includ-
ing of 8 pancreatitis, which in our opinion had been caused by the
contrast in the Wirsung’s duct. The course of two of them led to
the development of pancreatic necrosis. 5 of the operated patients
developed purulent cholangitis, which required intensive treatment
and ended with recovery. Other two patients undergoing endobili-
ary drainage in the first 5-7 days were diagnosed with stent dislo-
cation which required a re-intervention. 2 patients died due to the
development of pancreatic necrosis on the background of severe
concomitant cardiac pathology. When analyzing the number of
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complications, it should be noted that their number does not differ
from those indicated in the literature [5,7,9,11].

Conclusions. Comprehensive use of endoscopic interven-
tions has shown its high diagnostic and therapeutic potential in
patients with diseases of the pancreatobiliary system. The analy-
sis of our data confirmed that ERCP is highly effective diagnos-
tic and treatment method that do not require general anesthesia,
do not cause significant surgical trauma, avoiding open surgery
and improving the immediate and long-term outcomes of treat-
ment. Application of the developed method allows to increase
the number of effective and safe selective cannulations and re-
duces the duration and cost of surgery.
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SUMMARY

EVALUATION OF ENDOSCOPIC TREATMENT OF
THE PANCREATOBILIARY SYSTEM DISORDERS

Shkvarkovskyj I., Moskaliuk O., Bryndak I.,
Grebeniuk V., Kozlovska I.

Higher State Educational Establishment of Ukraine “Bukovin-
ian State Medical University”, Chernivrsi, Ukraine

Endoscopic retrograde cholangiopancreatography (ERCP) is
becoming more widespread in the treatment of diseases of the
bile ducts and pancreas. Studying the therapeutic and diagnostic
capabilities of the ERCP and the complications accompanying
this method made it possible to reconsider the indications and
contraindications for its use, the main of which is the removal
of concretions from the bile ducts and the stenting in the case
of duct obturation with neoplasms. The purpose of the paper is
to study the effectiveness and safety of endoscopic methods of
treating pancreatobiliary pathology.

The results of the endoscopic treatment of 412 patients with
diseases of the pancreatobiliary system who were on the treat-
ment at the center of endoscopic surgery are presented in this
research paper. Primary surgical interventions were performed
in 319 patients (77.43%). The cannulation of the desired duct
with guidewire was achieved in 284 patients (68.93%). The
most common indication for endoscopic interventions was me-
chanical jaundice caused by concretions in the common bile
duct in combination with calculous cholecystitis 209 patients
(50,72%), recurrent choledocholithiasis was observed in 26 pa-
tients (6,31%), neoplasms in the hepatopancreatoduodenal zone
were found in 130 patients (31,55%).

Extraction of concrements from extrahepatic bile ducts was
carried out in 235 patients (57,03%). Endobiliary stenting was
performed in 158 (38,34%) patients in 122 (29,61%) of them
due to pancreatic tumors and extrahepatic biliary tract. The fre-
quency of occurrence of postoperative complications does not
exceed 7,8%.

Thus, ERCP is highly effective diagnostic and treatment
method that do not require general anesthesia, do not cause sig-
nificant surgical trauma, avoiding open surgery and improving
the immediate and long-term outcomes of treatment.

Keywords: ERCP, mechanical jaundice, choledocholithiasis.
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3a001€BaHMI JKEITUHBIX MPOTOKOB M IMOMKETYHI0YHON JKENE3bl.
W3yueHue TepaneBTMYECKMX M AUArHOCTUYECKUX BO3MOXKHO-
creit OPXIII™ u ocinoxHEHUH, COMPOBOXKAAIONUIUX ITOT METO/I,
II03BOJIMJIO IIEPECMOTPETh MOKa3aHHUsA M IIPOTHBOINOKA3AHUS K
€ro IPUMEHEHHIO, OCHOBHBIM U3 KOTOPBIX SBJISCTCS yHaJCHUE
KOHKPEMEHTOB U3 JKEJIYHBIX MPOTOKOB M CTEHTHPOBAHME NPH
00Typanuy MPOTOKOB HOBOOOPA30BAaHUSIMH.

Llenpio MCCIIenoBaHMs SIBIMIIOCH OLEHKA d()(PEKTUBHOCTH M
0€30I1aCHOCTH YH/IOCKOIIMYECKUX METO/IOB JICUCHHS TAHKPEeaTo-
OUIMAPHOM MAaTONOTHH.

B crarbe npencTaBieHsl pe3yabTaThl S3HI0CKOIMUYECKOTO Jie-
yeHust 412 MalueHToB ¢ 3a00JICBaHUSIMU MTAHKPEATOOHITHAPHO
cucteMbl. bonbHble HaxoAWIMCh Ha JieueHUH B LleHTpe 3HIO-
cKonuueckoil xupypruu. IlepBuuHble XUpypruyeckue BMelIa-
TenbcTBa BbINoHEHbl 319 (77,43%) nanuentam. Kanronsus
JKEJIAeMOT0 IPOTOKA C IOMOIIbIO MPOBOJHHMKA JAOCTUTHYTA y
284 (68,93%) nauuentoB. Hanbosee pacpocTpaHeHHbIM MOKa-
3aHUEM U1 SHAOCKOIIMYECKUX BMEIIATEIbCTB Oblila MEXaHUYe-

CKasl JKeJITyXa, BhI3BAHHAs KOHKPEMEHTAaMH B OOIIEM JKeTIHOM
MPOTOKE B COYETAHUH C KaJIbKYJIE3HBIM XoJeHucTuToM y 209
(50,72%) manueHTOB, PEUUAMB XOJIEMOXOJMTHA3a HAOIOma-
csa1y 26 (6,31%) manueHToB, HOBOOOPA30BaHUS B IeMaTONAH-
KPeaToayOleHOACHANILHON o0acTu Oblin 0OHapyxeHsl y 130
(31,55%) nanueHTos.

V3BneyeHne KOHKPEMEHTOB M3 BHEMEUEHOYHBIX JKETUHBIX
npotokoB nposeneHo y 235 (57,03%) nauuenTtoB. DHI00H-
JIMApHOE CTEHTUpOBaHHE ObLIO BhIMOMHEHO Yy 158 (38,34%)
nanueHToB, y 122 (29,61%) U3 HUX — ONMyXOJIH MOKETy04-
HOW jKeJe3bl U BHENEUYCHOYHBIX JKETYHbIX myTed. Yacrora
BO3HHMKHOBEHHSI ITOCJICONEPALIMOHHBIX OCIOXKHEHHUI HE Ipe-
BbImaet 7,8%.

Takum o6pazom, DPXIIT sBisiercst BBICOKOI(D(PEKTHBHBIM
METOJIOM JIMarHOCTHKH U JICYCHHsI, KOTOPBIN He TpedyeT obmuien
AQHECTE3MH, HE BBI3BIBACT 3HAYUTEIBHOIN XUPYPrudecKoil Tpas-
MBI, TTI03BOJISIET M30€XKaTh OTKPBITHIX OIEpaLii, yTydllaeT He-
MOCPEICTBEHHBIC U OTAJICHHBIC PE3YyJIbTAThI JICUCHUSL.
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BIOCHEMICAL PROPERTIES OF CARBOXYPEPTIDASE A OF THE UNTRANSFERRED TISSUE
AND MALIGNANT NEOPLASM OF THE MAMMARY GLAND

Filiptsova K.

South Ukrainian National Pedagogical University named after K.D. Ushynsky, Odesa, Ukraine

The statistical data indicate an increase in morbidity and mor-
tality from breast cancer in many countries [5,8]. The incidence
of breast cancer, in relation to the total number of cancers is
25% and the risk of its occurrence increases, especially in el-
derly women [3,16].

One of the prognostic criteria for oncoprocess is the enzy-
matic characteristics of the tumor tissue. Experimental data ob-
tained today indicate a positive correlation between proteinase
expression and tumor progression, the frequency of relapses and
metastasis of the tumor to other organs [18,30,33,35]. However,
these information does not specify on existence of specific pro-
teinases for certain cancers, because tumor cells can increase
the production of various proteolytic enzymes what take part in
degradation of proteins of extracellular matrix [14,27,31,33,38].

Some researchers consider that carboxypeptidase A induc-
es differentiation of proliferative cells, differentiation of mu-
cosal cells in the serous, specify on the connection between
carboxypeptidase A and malignancy processes and invasion
of cancerous tumors [14,27,31,36,38]. However, for today
regulatory mechanisms of activity of carboxypeptidase A
for the process of neoplasm in the mammary gland have not
been investigated. Physicochemical and biochemical proper-
ties of carboxypeptidase A for the tumor process in the mam-
mary gland of women have not been studied. The process
of proteolysis of the tumor tissue of the mammary gland for
strengthening of malignant is not characterized. There are in-
dividual works of comparative study of proteolytic enzymes
in modern literature, which are isolated from nonmalignant
and tumor tissues.

The purpose of the study was the study of biochemical proper-
ties of carboxypeptidase A of untransformed tissue and malig-
nant neoplasm of the mammary gland.

Material and methods. Materials of research were Resect-
ed samples of malignant neoplasms of the mammary gland of
women, who did not receive medicamentous preoperative treat-
ment and resected samples of the adjoining neoplasms of un-
transformed (phenotypically unchanged) tissue, in which for
results of histological research the presence of atypical cells has
not been established. Pathomorphological diagnosis: moderate-
ly differentiated form of infiltrative duct cancer of the mammary
gland has been verified by an international classification (WHO)
with the definition of the morphological state of transformed
cells of tumor tissue [32]. Material for research and histological
verification were provided by the certified pathomorphological
laboratory of the regional oncological dispensary of Odessa ob-
serving ethical standards, in accordance with the agreement on
collaborative research.

Using the phased fractionation (NH,),SO,, dialysis in the
presence of 2 mM Zn"" and gel chromatography and sephadex
— G 75 (“Pharmacia”, Sweden), a peptidase was obtained which
hydrolyzed a specific synthetic substrate for carboxypeptidase
A — carbobenzoxyglutamylphenylalanine. The activity of car-
boxypeptidase A was determined by the hydrolysis of 2,0 mM
carbobenzoxyglutamylphenylalanine by the Bradshaw method
[15], the protein content was determined by Lowry method [21].

The substrate specificity of carboxypeptidase A was deter-
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mined by hydrolysis of substrates: 2,0 MM carbobenzoxyglu-
tamylphenylalanine, phenylalanylalanine, glutamyltyrosine,
prolilalanyn [15], 2% native and denatured hemoglobin [10] and
2% casein [19].

To determine the impact of inhibitors and activators 0,1 ml
the enzyme solution was incubated for 60 minutes at a tempera-
ture 37°C in a presence of 0,1 ml: 2,0 MM zinc (Zn*), 1,0 MM
cysteine, 0,1% triton X-100, 2,0 mcg soybean trypsin inhibitor,
2,0 mcg leupeptin, 2,0 meg pepstatin, 2,0 MM parachlormer-
curybenzoate (PHMB), 2,0 MM phenylmethylsulfonyl fluoride
(PMSF), 2,0 MM dimethylmolimidinehydride, 2,0 MM tozylhep-
tanol, 60% mercaptoethanol, 2,0 MM ethylenediaminetetraace-
tate acid (EDTA), 4,0 MM 1,10 — phenatrolin.

Reaction rate (V) and Michaelis contant (K ) was ana-
lyzed in reverse coordinates by Lineweaver — Burk [1,4]. To
determine the type of inhibition and the inhibition constant
(K) the enzyme and the inhibitor were incubated in a ratio
of 1: 1 for 20 minutes at a temperature of 37 ° C. the type
of inhibition and K, was analyzed in reverse coordinates by
Lineweaver — Burk [1,4].

Statistical processing of the results was carried out using the
Microsoft Excel program, using Student’s t-test [6].

Results and discussion. The substrate specificity is a
unique property of enzymes which distinguishes them from
other catalysts [1]. It was found that carboxypeptidase A un-
transformed tissue and malignant neoplasm of the mammary
gland is typical exopeptidase, because practically does not
hydrolyze the native and denatured protein substrates that are
typical substrates for endopeptidases. Among the dipeptides
of carboxypeptidase A untransformed tissue and malignant
neoplasm of the mammary gland is best hydrolyzed carbo-
benzoxyglutamylphenylalanine or dipeptides which included
phenylalanylalanine. Carboxypeptidase A untransformed tis-
sue and malignant neoplasm of the mammary gland better
split substrates, which contain hydrophobic and aromatic
amino acids. Hydrolysis passed faster if the lateral chain of
the remainder on the C-terminus had a hydrophobic character
and slower if the substrates contain hydrophilic amino acids
(Table 1).

The results obtained are consistent with the literature data in
which it is indicated that carboxypeptidase A chips off hydro-
phobic C-terminus amino acids, namely: phenylalanine, leucine,
isoleucine, methionine, tyrosine, valine and partly: histidine, ly-
sine and arginine [9,13,20,23,31,34].

On the process of chipping off of C-terminus amino acids with
hydrophobic chain side chains other amino acid residue of the
peptide are also affected. At research of carboxypeptidase A ac-
tivity untransformed tissue and malignant neoplasm of the mam-
mary gland using prolilalanyn glutamyl-tyrasine, the negative
influence on the process of hydrolysis of the acid side chain of
glutamyl and proline was shown (Table 1).

According to literary data, it is known that aliphatic, aromatic
and basic residues in position P1 have a positive effect on the
specificity of the gap and sour side chains of amino acids, pro-
line and glycine have a negative effect on P1 on the hydrolysis
of the peptide [9,13,23,31].
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Table 1. Substrate specificity of carboxypeptidase A untransformed tissue
and malignant neoplasm of the mammary gland (n=3)

Substrate The activity of carboxypeptidase A (,E)

untransformed tissue malignant neoplasm
carbobenzoxyglutamylphenylalanine (2,0 MM solution) 0,332+0,050 0,436+0,065
phenylalanylalanine (2,0 MM solution) 0,388+0,058 0,468+0,070
prolilalanyn (2,0 MM solution) 0,175+0,026 0,393+0,059
glutamyl-tyrasine (2,0 MM solution) 0,138+0,021 0,150+0,023
undenatured hemoglobin (2,0 % solution) 0,000 0,004+0,001
denatured hemoglobin (2,0 % solution) 0,009+0,001 0,005+0,001
casein (2,0 % solution) 0,003+0,001 0,010+0,001

180
160 -
140 - J
120 -
100 -
80
60
40

20

The activity of carboxypeptidase A%

1 2 3 4 5 6 7 8

unmalignant tissue

malignant neoplasm

10 11 12 13 14
activators and inhibitors

Notes: *— P<0,05 a probable difference relative to the control within one tissue;
1 — control — 100 % for each tissue, accepted activity of carboxypeptidase A, obtained without the addition of reagents;
2—2,0 M Zn**; 3 — 1,0 uM Cystein; 4 — 60% Mercaptoethanol; 5 — 0,1% Triton X-100; 6 — 2,0 mcg Soybean trypsin inhibitor;
7 — 2,0 mcg Leupeptin; 8 — 2,0 mcg Pepstatin; 9 — 2,0 uM PHMB; 10 — 2,0 uM PMSF, 11 — 2,0 mM Dimethylmolimidinehydride;
12— 2,0 mM Tozylheptanol; 13 — 4,0 mM 1,10- Phenatrolin, 14— 2,0 uM EDTA
Fig. 1. Influence of activators and inhibitors on activity of carboxypeptidase A of untransformed tissue
and malignant neoplasm of the mammary gland (n=3)

To determine reaction groups that take part in a catalysis, a
research was conducted about the influence of activators and in-
hibitors on activity of carboxypeptidase A untransformed tissue
and malignant neoplasm of the mammary gland. Preincubation
of carboxypeptidase A with Zn*" resulted in a decrease in the ac-
tivity of the untransformed tissue enzyme by 38.0% (compared
to control), and by 73,0 % — for an enzyme of the mammary
gland malignant neoplasm (Fig. 1), that coincides with the re-
search results of other authors, which indicate that the surplus of
Zn""leads to inhibition of peptidase activity of carboxypeptidase
A[9,22,24,37].

Influenced by cysteine, the activity of carboxypeptidase A and
untransformed tissue and malignant neoplasm of the mammary

© GMN

gland has increased (compared to control), by 34.0% and 27.0%,
respectively (Fig. 1). These results differ from those of other
authors which point to the possibility of using cysteine and its
derivatives as natural inhibitors of carboxypeptidase A [12,17].
The activity of carboxypeptidase A and untransformed tis-
sue and malignant neoplasm of the mammary gland under the
influence of the triton X-100, leupeptin, pepstatin, PHMB,
dimethylmolimidinehydride and tozylheptanol decreased by
40.0-70.0% (compared to control). As opposed to the results
of the study of the enzyme of untransformed mammary tis-
sue, under the influence of soybean trypsin inhibitor and
PMSF was observed significant decrease in activity of car-
boxypeptidase A malignant neoplasm of the mammary gland
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by 80,0 — 90,0%, compared to control), that demonstrates the
availability of the enzyme group - OH serine in the active
center of this (Fig. 1).

Preincubation of carboxypeptidase A with
B-mercaptoethanol led to the complete inactivation of car-
boxypeptidase A and untransformed tissue and malignant
neoplasm of the mammary gland, that can be explained by a
gap of disulfide bonds, which leads to a violation of the na-
tive structure of the enzyme molecule and total loss of cata-
lytic activity [1,11,25,28].

Addition of such chelating substance, as 1,10 — phenatro-
lin and EDTA which are connected to the coordination link
with the Zn?" atom, resulted in a significant reduction in the
carboxypeptidase A activity of the investigated tissues, that
also is consistent with the research results of other authors
[12,25,29,31,34,37]. It should be noted that carboxypeptidase
A untransformed tissue and malignant neoplasm of the mam-
mary gland showed greater sensitivity to 1,10 — phenatrolin,
than to influence of EDTA. Thus, 1,10 — phenatrolin resulted
in a decrease in the activity of the carboxypeptidase A of the un-
transformed tissue by 78,0% and to the complete loss of activity
of the enzyme of malignant neoplasm. Under the influence of
EDTA the catalytic activity of carboxypeptidase A and untrans-
formed tissue decreased by 60,0% (compared to control) and the
enzyme of malignant neoplasm - by 89.0% (Fig. 1).

These results testify that for the manifestation of the cata-
lytic properties of carboxypeptidase A untransformed tissue
and malignant neoplasm of the mammary gland are necessary
group - SH of cysteine, group — OH of serine, imidazol group
of histidine and COOH — group of aspartic acid.

In studying the reaction rate and Michaelis constant The
investigated enzyme of the mammary gland tissue for the hy-
drolysis of a specific synthetic substrate of carbobenzoxyglu-
tamylphenylalanine has been found that carboxypeptidase A un-
transformed tissue splits this substrate with K_ 0,24 MM i3V
= 0,35 and carboxypeptidase A malignant neoplasm of the mam-
mary gland has more affinity to this substrate, than carboxypep-
tidase A untransformed tissue of the mammary gland (Fig. 2).

51V

‘ " 1IS
1 2 mMm

notes: 1 - nonmalignant tissue (1/Km=4,23 umM,
1/Vmax=2,82); 2 — malignant neoplasm (-1/K,=-6,03 mM ma
1V =1,68)

max

Fig. 2. The influence of substrate concentration on the rate of

hydrolysis carbobenzoxyglutamylphenylalanine in the presence
of carboxypeptidase A of untransformed tissue and malignant
neoplasm of the mammary gland (by Lineweaver — Burk) (n=3)
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Affinity for carbobenzoxyglutamylphenylalanine enzyme, that
was selected from untransformed tissue (K= 0,24 MM) and ma-
lignant neoplasm (K = 0,17 MmM) of the mammary gland is less
than carboxypeptidase A benign tumors of the mammary gland (K |
= 0,14 mM) [7]. However, carboxypeptidase A which was selected
from untransformed tissue of the mammary gland has a more af-
finity for this substrate (K = 0,24 MmM), than carboxypeptidase A
from nonmalignant tissue of the ovary (K = 0,46 MmM), and car-
boxypeptidase A malignant neoplasm of the mammary gland (K_=
0,17 mM) is close to values of K _to carboxypeptidase A malignant
neoplasm of the ovary (K = 0,16 MM) [2].

For carboxypeptidase A untransformed tissue and malignant
neoplasm of the mammary gland was found non-competitive
type of inhibition by phenylalanine to the magnitude K, = 0,40
MM and K; = 0,65 MM, respectively. However, the sensitivity of
carboxypeptidase A malignant neoplasm of the mammary gland
to phenylalanine is less than that of the untransformed mam-
mary gland tissue enzyme (Fig. 3).

8 7 6 5 4 3 2 4 0 1 2.4
AN
8 1| 5
1 4

Uy vrears

Fig. 3. The type of inhibition of carboxypeptidase A untrans-
formed tissue (a) and malignant (6) neoplasm of mammary gland
in the presence of phenylalanine (by Lineweaver — Burk) (n=3)

Notes: a — untransformed tissue (1/Km=2,51 mM, 1/
Vmax=1,17); 6 — malignant neoplasm (-I/Km=-l,54 MM ma 1/
V..=124);

1 — in the absence of phenylalanine; 2 — in the presence of 0,5
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MM phenylalanine; 3 — in the presence of 1,0 MM phenylalanine;
4 —in the presence of 2,0 mM phenylalanine; 5 — in the presence
of 4,0 mM phenylalanine

Carboxypeptidase A of malignant neoplasm (K;=0,65 MmM)
is more slowly inhibited by phenylalanine than CA untrans-
formed tissue (K=0,16 MM) of the mammary gland, the sen-
sitivity to the phenylalanine inhibitor was the highest [7].
Carboxypeptidase A sensitivity of untransformed tissue ma-
lignant neoplasm of the mammary gland to the phenylalanine
much more than carboxypeptidase A from bull’s pancreas
(K=2 MM) [26].

Based on the results of the study of the biochemical proper-
ties of carboxypeptidase A, untransformed and tumor tissue of
the mammary gland, it can be assumed that an increase of the
carboxypeptidase A activity in the malignant neoplasm of the
mammary gland occurs due to an increase in the affinity of the
enzyme to carbobenzoxyglutamylphenylalanine.

Conclusions. The biochemical properties of carboxypep-
tidase A have been investigatedo which was isolated from
untransformed tissue and moderately differentiated form of
infiltrative duct cancer of the mammary gland. Carboxypep-
tidase A untransformed tissue and malignant neoplasm of the
mammary gland is similar in substrate specificity and is the
best fissile substrate, which contain hydrophobic and aro-
matic amino acids and also the influence of cysteine, Zn'",
triton X-100, leupeptin, pepstatin, PHMB, dimethylmolimi-
dinehydride and tozylheptanol. Unlike carboxypeptidase A
untransformed tissue of the mammary gland, the activity of
carboxypeptidase A malignant neoplasm of the mammary
gland is significantly reduced under the influence of soybean
trypsin inhibitor and PMSF.

Carboxypeptidase A malignant neoplasm of the mammary
gland has a greater affinity for the carbobenzoxyglutamylphe-
nylalanine substrate (K _=0,17 mM) than carboxypeptidase A un-
transformed tissue of the mammary gland (K _=0,24 MM).

Inhibition of carboxypeptidase A untransformed tissue and
malignant neoplasm of the mammary gland by phenylalanine
occurs in a noncompetitive type, but, carboxypeptidase A malig-
nant neoplasm of the mammary gland is less sensitive to phenyl-
alanine (K, = 0,65 MM), than carboxypeptidase A untransformed
tissue (K=0,40 MmM) of the mammary gland.
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SUMMARY

BIOCHEMICAL PROPERTIES OF CARBOXYPEPTIDASE A OF THE UNTRANSFERRED TISSUE
AND MALIGNANT NEOPLASM OF THE MAMMARY GLAND

Filiptsova K.

South Ukrainian National Pedagogical University named after K. D. Ushynsky, Odesa, Ukraine

To study biochemical properties of carboxypeptidase A
of the untransformed tissue and malignant neoplasm of the
mammalian gland. Sampling of anatomical materials for re-
search was conducted with compliance of ethical and legal
standards.

Excretion of this enzymes includes gradual fractionation
with the (NH,),SO,, dialysis at the presence of 2,0 MM Zn™"
and gel chromatography on the sephadex — G 75. The inves-
tigation substrate specificity of the enzymes was held by hy-
drolysis of the substrate of carbobenzoxyphenylalanine, phe-
nylalanylalanine, glutamyltyrosine, prolylalanine (2,0 mM),
haemoglobin and casein (2,0 %). The influence of inhibitors
and activators was determined in presence of: Zn++, cysteine,
triton X-100, soybean trypsin inhibitor, leupeptin, pepstatin,
PHMB, PMSF, dimethylmolyemydanhydride, tozylheptanol,
mercaptoethanol, EDTA and 1,10 - phenanthroline. The max-
imal velocity (V__), Mihaelis constant (K ), inhibition type
and inhibition constant (K,) analysed by Lineweaver — Burk
method. Carboxypeptidase A from the untransformed tissue

16

and malignant neoplasm of the mammalian gland better splits
the substrates, which have hydrophobic and aromatic amino
acids. The activity of carboxypeptidase A from the malig-
nant tumor of the mammalian gland is inhibited most of
all under influence of soybean trypsin inhibitor and PMSF,
in contrast to untransformed tissue. For carboxypeptidase
A from the untransformed tissue of the mammalian gland
K, =0,24 mM and K=0,40 mM were determined, for car-
boxypeptidase A from the malignant neoplasm of the mam-
malian gland — K _=0,17 mM and K=0,65 mM. Carboxy-
peptidase A from the untransformed tissue and malignant
neoplasm of the mammalian gland is identical as to the
substrate specificity, inhibition by phenylalanine for non-
competitive type, inhibition and activation effect by re-
agent with the exclusion of soybean trypsin inhibitor and
PMSF, but differ as to affinity to carbobenzoxyphenylala-
nine and sensitivity to phenylalanine.

Keywords: carboxypeptidase A, biochemical properties,
mammalian gland, tumor.
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PE3IOME

BUOXUMHYECKHUE CBOMCTBA KAPBOKCHUIIEIITAJAA3BI A HETPAHC®OPMUPOBAHHOM TKAHU
M 3JIOKAYECTBEHHOI'O HOBOOBPA3OBAHMS MOJIOYHOM XKEJE3bI

duaunuosa E.A.

Tocyoapcmeentoe yupesrcoenue « FOMCHOYKPAUHCKULL HAYUOHATbHBLLL Ne0a202UYeCKUll
yuusepcumem um. K. /I. Ywuncoroeo», Odecca, Yxpauna

N3yyeHbl OHOXMMHYECKHE CBOWCTBA KapOOKCHIICIITHIA3bl A
HEeTpaHC()OPMHUPOBAHHOM TKAHHU U 3JI0KaYCCTBEHHOIO HOBOOO-
pa3oBaHusI MOJIOYHOIT jkesie3bl. 3a00p aHATOMHYECKOTO MaTepH-
ana sk HCCIICI0BaHM POBOMIIN C COOITFOICHUEM STHYECKUX
U 1paBOBbIX HOpM. DEPMEHTHI MOTYYald C TIOMOIIBIO [O3TAIl-
Horo ¢paxiuonuposanus (NH,),SO,, iuanusa B npucyTcTBum 2
MM Zn™" u renp-xpomarorpadun Ha cepanexce — G75. Uccie-
JIOBaHuUsI CyOCTpaTHO! crelupUuIHOCTH (HEPMEHTOB IPOBOANIIH
1o ruaposm3y cybcrpara kapOoOeH30KCHIITyTaMHIeHNIIaIa-
HHHA, (CHUIANAHIIATAHUHA, [Ty TAMIJI — THPO3HHA, [POJIHIIa-
nanuHa (2,0 MM), remoniio6uHa u kasenHa (2,0%).

AKTHBHOCTB KapOOKCHIICIITH/[a3bI A 3JI0Ka4€CTBEHHOTO HOBO-
00pa3oBaHUsI MOJIOYHOI! KeJe3bl OOJbIIEe BCETO HHIHOMPYETCs

OJT BIMSIHUEM COEBOT0 MHIHouTOpa TpurcuHa n GeHunmmeTr-
cynbdonmn dropuna (PMCO), B ommune oT HeTpaHcHOpMU-
poBanHO# TKauu. J{i1s kapOokcunenTuaassl A HeTpaHchopMu-
POBAHHOMN TKAHH MOJIOYHOM kenesbl ycranoneno K =0,24 MM
u K=0,40 MM, a nis KapOOKCUTIENTHIA3bI A 37I0KaueCTBEHHOTO
noBoobpazosanus — K= 0,17 MM u K=0,65 MM. Kap6oxkcumnern-
THIa3a A HeTpaHC(HOPMHUPOBAHHOM TKaHU M 37I0KaYECTBEHHOTO
HOBOOOPa30BaHMsI MOJIOYHOM JKeJe3bl CXOIHBI 0 CyOCTpaTHOU
creu(UIHOCTH, HEKOHKYPEHTHOMY THILy MHIMOUpoBaHHs (e-
HUJIAJAHMHOM U 110 BJIMSIHUIO MHTHOWTOPOB 1 aKTHBAaTOPOB, 32
HCKIIFOYEHHEM coeBoro nHruburopa tpurcuaa u ®MCO, oxna-
KO OTJIMYAIOTCS IO CPOJCTBY K KapOOOEH30KCHIITy TaMUII(EHN-
JIaJIaHUHY ¥ 9yBCTBHTEIBHOCTH K (DeHHIIAIaHUHY.
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RECONSTRUCTION OF THE UPPER THIRD OF THE URETER
WITH A TUBULARIZED PELVIS FLAP IN DIFFICULT CLINICAL SITUATIONS

2Demchenko V., “Shchukin D., 3Strakhovetskyi V., 'Slobodyanyuk Ye., !Safonov R.

!Kharkiv National Medical University; *Municipal Noncommercial Enterprise of Kharkiv Regional Council;
“V. I. Shapoval Regional Medical Clinical Center of Urology and Nephrology”, Kharkiv;
SKharkiv Medical Academy of Postgraduate Education, Ukraine

Congenital strictures of the ureteropelvic junction (UPJ) are
currently considered to be a well-studied problem that can be
surgically corrected with positive results in 90% of cases [1-3].
The leading treatment method here is a complete resection of
the narrowed part of the urinary tract with the application of a
pyeloureteral anastomosis at the level of healthy tissues of the
pelvis and ureter. This principle was introduced by the American
surgeons Anderson and Hynes. High efficiency contributed to
its popularity and widespread recognition among urologists [4].

However, there are many clinical situations where it is impos-
sible to perform a radical UPJ resection, to apply an adequate
anastomosis between unchanged tissues or to perform it without
significant tension. First of all, it is difficult to do with extended
strictures of the upper third of the ureter. Even more problem-
atic are situations of secondary hydronephrosis, complicated by
severe inflammatory and cicatricial changes in the pelvis and
ureter, especially in patients with imperative indications for pre-
serving a kidney. The complexity of the surgical task increases
significantly with the frequency of ineffective operations per-
formed at the preliminary stage. The surgeon is usually forced to
use unconventional approaches to restore patency of the upper
urinary tract in such patients.

Ureteroplasty with a tubularized pelvis flap is a very rare op-
tion for urethral reconstruction. This surgical approach allows

replacing extended defects of the upper third of the ureter, and
in some cases the entire ureter. Pelvic tubuloplasty can also be
used to correct hydronephrosis associated with additional ves-
sels to the lower pole of the kidney. Nowadays there are only
a few reports on using tubular pyeloplasty in literary sources
[5-10]. Not all indications for this type of reconstruction have
been studied yet. Thus, not all possible methods for the pelvis
flaps formation have been developed. This article presents the
experience of using this surgical technique in two patients with
complex clinical situations.

Material and methods. The I* clinical case

A 24-year-old patient was admitted to the hospital because of
complaints on periodic aching pain in the left lumbar region and
in the left half of the abdomen, as well as systolic blood pressure
increase to 135-140 mm Hg. From the anamnesis, it is known
that 3 and 5 years ago she underwent open surgical interventions
(antevasal pyeloureteral anastomosis and repeated pyeloure-
teral anastomosis) for left-sided hydronephrosis associated
with additional lower-polar vessels. MDCT showed that the
patient had a significant dilatation of the pelvis in the left
kidney with its atony (Psoas symptom) (Fig. 1). The pelvic-
ureteric junction was narrowed, poorly visualized. It was also
crossed with a large additional artery and vein going to the
lower pole of the kidney.

Fig. 1 Frontal MDCT reconstructions show signs of left hydronephrosis (a) and psoas symptom (b), as well as an additional
lower-polar artery and vein (c, d)
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We decided to perform pelvic tubuloplasty with displacement
of the anastomosis zone below its intersection with the lower
polar vessels. The operation was performed via thoracolumbar
approach in XI intercostal space. After isolation of the kidney
from the cicatricial adhesions, the ureter was cut off just below
the UPJ. The pelvis wound in this area was sutured. UPJ was
resected at the level of normal tissues of the ureter and sutured.
The upper renal vessels were placed up with the help of vascular
elevators. Next, we performed a longitudinal pelvis intersection
in the direction from top to bottom. The upper part of the flap

had a width of at least 10 mm. The lower edge of the pelvis inci-
sion was 10 mm from the lower edge of the pelvis. The width
of the base of the flap was about 20 mm. After turning down the
flap over the lower polar vessels, its distal part was captured
with forceps and pulled (Fig. 2 a). The pelvis was longitudinally
sutured; the formed flap was tubularized by interrupted suture
(Fig. 2 b). Further, an anastomosis was performed between the
pelvic flap and the ureter approximately 2 cm below the lower
polar vessels (Fig. 2 c, d). The postoperative period was without
complications.

Fig. 2. Intraoperative pictures of the stages of pelvic tubuloplasty:
a — formation of the flap and displacement it below the additional vessels; b — the flap is completely tubularized;
¢ — anastomosis between the flap and the ureter; d — the final view of reconstruction

Fig. 3. Frontal MDCT reconstruction demonstrates the absence of obstructive changes
in the upper urinary tract on the left. Arrows indicate the boundaries of the tubular flap of the pelvis

© GMN
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b

Fig. 4 a— frontal MDCT reconstruction in the excretory phase; b — antegrade pyeloureterography demonstrates
a complete absence of UPJ patency on the left and an extended stricture of the upper third of the ureter
(the boundaries of the stricture are indicated by arrows)

The ureteric stent was removed 2 months later. The patient did
not complain during further observation. 6 months after surgery
we performed MDCT, which showed a significant decrease in
the size of the renal pelvis, and no obstructive changes in the
UPJ and the ureter (Fig. 3).

The 2" clinical case

A 35-year-old patient came to hospital for performing a left-sid-
ed nephrectomy as she had percutaneous nephrostomy and several
previous inefficient operations related to left-sided hydronephrosis.
We found out from the anamnesis that two years before she had un-
dergone laparoscopic plastic surgery of the ureteropelvic junction
complicated by anastomotic stricture. Subsequently, she underwent
several endoureterotomy with prolonged stenting of the ureter,
which did not bring positive effect. Six months ago, the patient un-
derwent laparoscopic redopyeloplasty and it did not bring positive
changes. Because of existing obstructive changes, the patient was
performed a puncture nephrostomy on the left side. According to
MDCT and antegrade pyeloureterography, there was a lack of pa-
tency of the pelvis-ureteric junction, and an extended stricture of the
entire upper third of the left ureter (Fig. 4). We also noted that the
renal pelvis was very big. Taking into account this fact, the patient
was brought to the operating room to reconstruct the ureter with a
tubular flap of the renal pelvis or with ureterocalicostomy. In case
of impossiblity to perform these techniques we planned to carry out
nephrectomy.

After mobilization of the kidney and ureter from severe cica-
tricial adhesions, we isolated the pelvis carefully, and found out
that the upper half of pelvis was not changed. We cut off the
ureter from the pelvis-ureteric segment and started its sequential
intersection at the level of the upper third in order to search for
normal ureteral tissue. The latter was detected only at the level
of the middle third of the ureter. In this area, the ureter was in-
tersected and spatulated. Due to the considerable extent of the
ureteral defect, even after complete mobilization of the kidney,
it was impossible to perform ureterocalicostomy. Thus, we made
a decision to perform reconstruction of the ureter with a tubular-
ized flap of the pelvis.
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Renal vessels were moved up by vascular elevators. After
that we performed longitudinal incision of the pelvis in the
direction from top to bottom. The upper part of the flap had
the width of at least 10 mm. The lower edge of the pelvis
incision was at the distance of 7 mm from the lower edge of
the pelvis. The width of the flap base was 20 mm. The flap
was turned down. Its distal part was captured by forceps and
pulled. At this moment we found out that the length of the
flap was 2 cm smaller than we needed for the ureter anasto-
mosis. In this connection we made 3 shallow transverse inci-
sions by the scissors on each side of the flap with an interval
of 5-7 mm, retreating 5 mm from its base (Fig. 5). This ma-
neuver allowed extending the flap by 2 cm. Further, we su-
tured the wound of the pelvis longitudinally. The formed flap
was tubularized and connected to the ureter on the stent. The
postoperative period was without any complications. Neph-
rostomy tube was removed after 2 weeks, ureteric stent - 2
months later.

§,~¢M~

Fig. 5. Extending the flap with the help of multiple transverse
incisions
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The patient did not complain during further observation.
MDCT performed 3 months after the operation showed a sig-
nificant decrease in the size of the pelvis, no obstructive changes
in UPJ, and a slight narrowing at the border of the upper and
middle third of the ureter (zone of anastomosis) (Fig. 6).
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Fig. 6. Frontal MSCT reconstructions 3 months after surgery
demonstrate good patency of the pelvis-ureteric segment and
moderate narrowing of the ureter at the border of its upper and
middle third (arrows indicate the boundaries of the tubular flap
of the pelvis)

12 months after surgery MDCT revealed no obstructive
changes in the upper urinary tract (Fig. 7).

Fig. 7. Frontal and sagittal MDCT reconstructions 12 months
after surgery represent no obstructive changes in the lefi ureter

Results and discussion. Restoration of the upper third of the
ureter by the tissues of the renal pelvis has certain priorities over
other methods of urethral reconstruction. First of all, the ureter
is replaced with histologically identical material. Secondly, the
flap is not completely cut off from the renal pelvis, but has a
feeding leg. These features determine the success of this surgi-
cal technique.

One of the most important issues when using tubular flaps
of the pelvis is the adequacy of their blood supply, especially
in conditions of long-existing hydronephrosis. When the flap
is rotated down, there can be corrugation and inflection of the
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pelvic tissue, which can lead to its trophic violations. This
question undoubtedly requires further study.

Antevasal pyeloureteral anastomosis is a standard surgi-
cal technique for the correction of hydronephrosis in patients
with additional vessels going to the lower pole of the kidney.
But it has a significant drawback — a new anastomosis is very
often located at the level of the same vessel, but on the other
hand. At the same time, a pathological effect of the vessel on
the pelvis-ureteric junction remains. This circumstance can
be considered the main cause of relapse in performing such
operations.

This was the reason why two standard antevasal plasty of
the pyelourethral junction did not lead to positive results in
our first patient. Our experience shows that displacement the
anastomotic zone below the lower polar arteries or veins with
the help of tubular pyeloplasty can exclude the pathological
effect of these vessels on it. Therefore, this reconstruction
can be considered as a standard technique for the surgical
treatment of hydronephrosis caused by uretero-vasal conflict.
However, this requires practical confirmation, because there
is no experience of using such surgical tactics presented in
the world literature now.

The second clinical observation showed the possibility of
reconstruction of an extended defect in the upper and middle
third of the ureter by the tubular flap of the pelvis. The pro-
posed technique for the formation of the flap allowed extend-
ing it by 2 cm and successfully performing an anastomosis
between the flap and the ureter. The main advantage of this
approach is the possibility of extending the flap not by reduc-
ing the width of its base, but by means of small transverse
incisions at various points. This let us to save the blood sup-
ply to the flap.

Conclusion. Ureteroplasty with a tubularized pelvic flap is a
very rare and complex option for urethral reconstruction. This
surgical approach in case of large sizes of the renal pelvis allows
replacing extended defects of the upper third of the ureter. Pelvic
tubuloplasty can also be used to correct hydronephrosis asso-
ciated with additional vessels to the lower pole of the kidney.
However, the feasibility and safety of such surgical approach
requires further study.
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SUMMARY

RECONSTRUCTION OF THE UPPER THIRD OF THE URETER
WITH A TUBULARIZED PELVIS FLAP IN DIFFICULT CLINICAL SITUATIONS

12Demchenko V., "*Shchukin D., 3Strakhovetskyi V., 'Slobodyanyuk Ye., 'Safonov R.

!Kharkiv National Medical University; “Municipal Noncommercial Enterprise of Kharkiv Regional Council; “V. I. Shapoval Region-
al Medical Clinical Center of Urology and Nephrology”, Kharkiv; *Kharkiv Medical Academy of Postgraduate Education, Ukraine

Ureteroplasty with a tubularized pelvis flap is a very rare
option for urethral reconstruction. This surgical approach allows
replacing extended defects of the upper third of the ureter, and in
some cases the entire ureter. Pelvic tubuloplasty can also be used
to correct hydronephrosis associated with additional vessels to the
lower pole of the kidney. Nowadays there are only a few reports on
using tubular pyeloplasty in literary sources. Not all indications for
this type of reconstruction have been studied yet. Thus, not all pos-
sible methods for the pelvis flaps formation have been developed.
This article presents the experience of using this surgical technique
in two patients with complex clinical situations.

Our experience shows that displacement the anastomosis
below the lower polar arteries or veins by using tubular pyelo-
plasty can exclude the pathological effect of these vessels on
it. Therefore, this reconstruction can be considered a standard

technique for the surgical treatment of hydronephrosis caused
by uretero-vasal conflict. However, this requires practical con-
firmation, because there is no experience of using such surgical
tactics presented in the world literature now.

The second clinical observation showed the possibility of
reconstruction of an extended defect in the upper and middle
third of the ureter by the tubular flap of the pelvis. The proposed
technique for the formation of the flap allowed extending it by
2 cm and successfully performing an anastomosis between the
flap and the ureter. The main advantage of this approach is the
possibility of extending the flap not by reducing the width of
its base, but by means of small transverse incisions at various
points. This let us to save the blood supply to the flap.

Keywords: ureteral reconstruction, UPJ reconstruction, dis-
membered tubularized flap pyeloplasty.
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PEKOHCTPYKIIHS BEPXHE TPETU MOYETOUYHHUK 3A CUET TYBYJISAPHOT'O JIOCKYTA JOXAHKHA
B CJIOKHBIX K/IMHUYECKUX CUTYALIUSIX

12]lemuenxo B.H., *Illyxun /I.B., *CtpaxoBeuxuii B.C., !Ciodonsuiok E.H., !Cadonos P.A.

Xapwrosckuil nayuonanvuwiii meouyunckuti ynueepcumem, *KHIT XOC « Obnacmmnoii MeOuyunckutl KIuHUYeCKUuil YyeHmp ypoio2uu
u negpponocuu um. B.A. [llanosana», Xapokos, *Xapbkosckas MeOuyunckas akademus nocieouniomozo o0pazoeanus, Ykpauna

ITnactuka MOYeTOUHHKA TYOYISIPU30BAHHBIM JIOXaHOUHBIM
JIOCKYTOM SIBISIETCS BEChbMa PEAKOH omeparueil yperepaib-
HON pEeKOHCTPYKUUHU. JlaHHBIM XUpYypruyecKkuil Mmojaxoj Io-
3BOJIACT 3aMECTUTh IPOTSHKEHHBIC Ne(EKTH BEPXHEH TpeTH
MOYETOYHHKA, & B OTJCIBHBIX CIydasX ¥ BECb MOYECTOUHHK.
TyOynonnacTuka JTOXaHKHA HCHOIB3YSTCS TaKXkKe M ISl KOp-
PEKINH rUApoHePPo3a, CBI3aHHOTO C JOOABOUYHBIMH COCY/Ia-
MH K HIJKHEMY Hoirocy modkd. OfHaKo MOKa3aHUs K 9TOMY
BHUIY PEKOHCTPYKIHHU IO Cei JIeHb He pa3paboTaHBl W HE
H3yYeHBI PA3JINYHBIE CIIOCOOBI ()OPMHUPOBAHUS JIOXAHOUHBIX
JIOCKYTOB, @ B JINTepaType NPHUCYTCTBYIOT JIUIIb CIUHUIHBIC
OTYETHI 00 NCIONB30BAHUH TYOYISIPHON MUEIOypeTepanIbHON
IUTAaCTUKHU. B cTaThe mpeacTaBieH ONBIT HCIONB30BAHMS JJaH-
HOW XMPYpPrHUECKON TEXHUKH y ABYX HMAllHEHTOB CO CIIOXKHEI-
MU KIMHUYECKUMHU CUTYalUsIMH.

VY mepBoM ciydae OBE CTaHJApTHBIE AaHTEBAa3aIbHEIC
MIACTUKH IHEJIOYPETepaNlbHOTO CEeTMEHTa HEe HMPUBEIH K
MO3UTHBHBIM pesynbTaTaM. Kak moka3piBaeT HAIl OIIBIT,
IepeMeIIeHIe 30Hbl aHACTOMO3a HIUKE MEepPeKpecTa ¢ HUXK-
HEIOJIAPHBIMH apTePHUsIMHU HJIN BEHAMHU 3a CUET HCIHOJIB30-
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BAaHUS TyOyNApPHOH IUIACTHKHU JIOXaHKH MOXET HCKIIOUHTH
MaTOJIOTHYECKOE BIMSHHE HAa HEro 3THX cocynoB. [losro-
My TyOyJIOIUIacTHKA JIOXaHKH MOXKET OBITh pacCMOTPEHA B
KaueCcTBE CTAaHAAPTHOM METOAMKH XHPYPTHUYECKOTO Jiede-
HHUS THAPOHE(PPO3a, 00YCIOBICHHOTO YPETEpO-Ba3adbHEIM
KOHQIIMKTOM, 4TO TpeOyeT NMPaKTHUECKOro MOJITBEpIXkKIe-
HHS, TaK KaK Ha CETOJHSANIHWHI JeHb B MHPOBOIl IUTepa-
Type ONBIT UCIIOJIB30BAHNUS TAKOH XUPYPTrUIECKOH TaKTUKH
HE OIHUCAaH.

Bo BTOpOM KIMHHYECKOM CIydae IMOKa3aHbl BOZMOXKHOCTH
PEKOHCTPYKIIMU MPOTIKEHHOTO AedeKTa BepXHEH U cpeaHeit
TPETH MOUYCTOUHHKA 3a CUET TyOyISIPHOTO JIOCKYTa JTOXaHKH.
IIpennoxennas MeToguKa GOPMUPOBAHHS JOCKYTa ITO3BOJIH-
Jla ero yJUIMHHUTH Ha 2 CM M YCIEIIHO BBIIOJHUTH aHACTOMO3
MEXJIy HAM U MOYETOYHHKOM. OCHOBHBIM HPEUMYIIECTBOM
TaKOTO MOAXO0/A SBISIETCS BO3MOXKHOCTD YIUIMHEHHUS JTOCKYTa
HE 3a CYeT YMCHBIICHHUS ITUPUHBI €r0 OCHOBAHHUS, a C IIOMO-
IIbI0 HEOONBIINX TTONEPEUHBIX HAIAPE30B B PA3INUHBIX TOU-
Kax, 4TO MO3BOJSICT MAKCUMAJILHO COXPAHUTh KPOBOCHAOMKe-
HUE JIOCKYTA.
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EARLY POSTOPERATIVE COMPLICATIONS IN DENTAL IMPLANT PATIENTS

Borisenko A., Antonenko M., Zelinsky N., Stolyar V., Popov R.

Bohomolets National Medical University, Institute Post-graduate Education,
Department of Therapeutic Stomatology, Department of Dentistry, Kyiv, Ukraine

Generalized parodontitis and caries complications lead to
tooth loss in individuals of different age groups. As a result of
this often there is a violation of the integrity of the dentition,
which leads to functional disorders of the muscular apparatus,
temporomandibular joint and cosmetic defects. This further
causes alterations in the patients’ socialization [1,28].

The restoration of the integrity of the dentition is an important
component, which further leads to the harmonious functioning
of the masticatory system and whole body. One of the primary
key corrective segments in this process is dental implantation.
[2,31]. Recent years, a considerable success has been achieved
in this field, and has led to another stage in the development of
modern dentistry [20,22,27]. An unresolved problem is the ex-
istence and functioning of both the implant and the orthopedic
implant-supported structure [3,11,13].

But, unfortunately, there are quite a number of significant
complications in the implantation process [4,5,25]. Most often,
during the implantation operation, perforations of the maxil-
lary sinus, nasal cavity and mandibular canal occur; damage to
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the alveolar ridge, mandibular canal, and neurovascular bundle
[12,17,18]. Most authors note the occurrence of bone necrosis,
cleavage of the cortical bone plate, bleeding, damage of the oral
mucosa. As the most common complication observed is an im-
proper installation of the implant [15,16,30]. There are no data
on the relationship and features of dental implant complications
caused by previous diseases that led to tooth loss. There are prac-
tically no data on the peculiarities of complications arising in the
initial stages of surgical treatment. Thus, the literature data are
ambiguous, debatable and sometimes controversial. With this in
mind, the issue of dental implantation is of particular importance
and requires further development including different age groups
[19,24].

Aim of the study is to improve the results of dental implanta-
tion and to avoid its complications based on identification of the
causes of complications of dental implantations and developing
preventative measures in people of different age groups.

Material and methods. 65 patients aged 35-60 years with
secondary adentia were under our supervision. The main study
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group included 45 patients aged 35-60 years with secondary ad-
entia due to periodontal disease. The control group included 20
patients of the same age with secondary adentia caused by caries
complications. Among the surveyed patients were 33 (50.77%)
men and 32 (49.23%) women.

All patients of main and control group were implanted at one
to four implants, the amount of which depended on the number
of lost teeth. The studied groups of patients were undergoing
outpatient treatment at the Dental Medical Center of the Nation-
al Medical University (DMC NMU).

Clinical study was performed according to conventional
methods, using subjective and objective examination methods.
The anamnesis determined the timing and possible cause of
tooth loss, damage to hard tooth tissues and periodontal disease.
We took into account the presence and possible relationship with
the transmitted and concomitant diseases.

All patients underwent a comprehensive examination of peri-
odontal tissue. We assessed the condition of the gums, the pres-
ence and severity of hyperemia, edema, bleeding, ulcers, changes
in the shape of the gingival papillaec and marginal gingiva. Depth
of periodontal pockets was determined using a graduated probe on
4 sides of the tooth [29]. The number and nature of exudates from
periodontal pockets were evaluated. Determination of the degree
of pathological mobility of the teeth was performed according to
D.A. Entin, gingival bleeding was determined by the PBI index
[9,10,14]. The prevalence of gum inflammation was determined us-
ing the papillary-marginal-alveolar index (PMA) [26].

To assess the state of periodontal tissues we used orthopanto-
mography and computed tomography using the apparatus Pro-
Max 3D digital X-ray (Planmeca , Finl ). With their help, the
condition of the bone tissue of the alveolar process of the jaws of
the periapical tissues and hidden carious cavities was evaluated.
The diagnosis of periodontal disease was established according
to the classification of Danilevsky [6-8].

Microbiological study was conducted in 65 patients to study
the dynamics of colonization of oral microflora. The material
was collected in the area of implant placement at 3 and 7 days
after implantation. The microbiological study included the iso-
lation and identification of microflora isolated from implanted
furrows [23]. The identification of isolated microorganisms was
carried out according to conventional methods and orders ap-
proved by the Ministry of Health of Ukraine dated 22.04.85. No
535 on the unification of microbiological research methods. The
sampling of the material was performed on an empty stomach at
the same time in the morning.

The obtained results were processed according to the princi-
ples of medical statistics (software STATISTIKA 6) using non-
parametric methods of quantitative characteristics analysis [21].

Results and discussion. As a results of investigation the com-
plications after implantation were revealed in 24 (53.33%) pa-
tients of the main group. The most frequent complications were:
disruption of wound healing in 7 (15.56%) patients, pus in post-
operative wound in 8 (17.78%), pain and altered gingival sensi-
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tivity after implantation in 4 (8.89% of patients), perforation of

the mandible in 1 (2.22%) patient (Fig. 1), divergence of wound

edges without implant exposure in 4 (8.89%) patients.
e - -
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Fig. 1. Orthopantomogram of the patient

We found that the earliest complication was the divergence
of the edges of the wound without exposing the implant, as a
result of inappropriate sutures. It was detected on third day 3
in 11 patients (24.44%) of the main group. Also in these terms,
inflammatory infiltrate was detected in 7 (15.56%) patients and
suppuration of the postoperative wound in 8 (17.78%) patients
(Table 1).

Clinically in 5 (11.11%) patients the inflammation in the area
of the postoperative wound was accompanied by an accumula-
tion of necrotic masses with possible development of ischemia
and hypoxia in the surrounding tissues. These changes in our
opinion could be accompanied by qualitative and quantita-
tive changes of microbial habitats in periodontal pockets. In 4
(8.89%) patients of the main group, a pronounced pain and al-
tered sensitivity in the area of implantation were revealed.

On seventh day after initial postoperative phase, in 7 (15.56%)
patients of the main group halitosis was found, 9 (20.0%) pa-
tients experienced gingival bleeding during teeth brushing and
use of solid food, in 6 (13.33%) patients pus around the implant
was detected, and 2 patients experienced pain while chewing in
the area if the implant (Table 2).

In patients of the control group during early postoperative pe-
riod at third day of observation a divergence of wound edges (as
a result of inappropriate sews without exposure of the implant)
in 1 (5.0%) patient were revealed. Divergence of wound edges
with partial exposure of the implant was revealed in 2 (10.0%)
patients; inflammation of postoperative wound was observed in
2 (10.0%) patients, pain and altered sensitivity in the area of
implantation detected in 2 (10.0%) patients (Table 3).

In patients of the control group at seventh day halitosis was
observed in two (10.0%) patients, gingival bleeding during
toothbrushing and eating solid foods was observed in 3 (15.0%)
patients, pain during biting on the implant in 1 (5.0%) patient.
In control group gingival abscess around the implant was not
observed (Table 4).

Table 1. Complications at third day after implantation

The main group of patients | Control group of patients
Divergence of the wound edges without implant exposure 4 1
Divergence of the wound edges with partial implant exposure 7 2
Suppuration of the postoperative wound 8 2
Expressed pain and impaired sensitivity 4 2
Perforation of the mandible 1 0
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Microbiological study (Tables 3 and 4) showed that in pa-
tients of the main group at third day after surgery the fol-
lowing bacteria were isolated from postoperative sutures: S.
sanguis (7.0+0.2%), P. anaerobius (6.0 £+ 0.2%), Corynebacte-
rium sp. (6.0+£0.2%), P. oralis (4.0+0.2%). A significant num-
ber of other bacteria with high aggressive potential were also
observed, in particular S. aureus (4.5+0.25%), P. melanino-
genica (6.0 £ 0.22%), Propionibacterium spp . (4.0£0.27%).
This might be related to violation of oral hygiene and surgical
trauma.

We found a high seeding rate of Enterobacter cloacae
9.0+1.3%, Staphylococcus epidermidis 5.5+1.4%, Strep-
tococcus salivarius 7.0+£1.2%, Streptococcus parasanguis
6.0+1.4%, at seventh day after implantation. At the same
time, high levels of S. Mitis 5.0+1.2%, S. Mutans 6.0+1.4% ,
F. nucleatum, F. varium, T. vincentii, P. intermedia, Candida
strains were registered. Before treatment, the occurrence of
Candida strains amounted 9.4+.1% and T. vincentii 5.0+1.2%.

Analysis of the causes of complications after surgery allowed
to assume that the key contributing factor could be aggressive
microbiomes, particularly, S. aureus, P.melaninogenica , Propi-
onibacterium spp around the implant and other parts due to low
efficiency of preoperative preparation.

The results of microbiological study of the patients of the
control group on third day after implantation were compared
with those derived from patients from main group. The num-
ber of bacteria with high aggressive potential was dramatical-
ly reduced compared at with the main group. Micribiotop was
only presented by S. aureus (2.5+0.2%) and P.melaninogenica
(3.0+0.2%). At seventh day after implantation, Enterobacteer
cloacae (6.0+1.1%) and Streptococcus salivarius were re-
vealed in 20£1.1% of cases.

Conclusions.

1. A large number (53.33%) of postoperative complications
in patients of the main group with secondary adentia was due
to generalized periodontitis.

2. The earliest postoperative complications in the patients of
main group were impaired wound healing in 7 (15.56%) pa-
tients, purulence from postoperative wound in 8 (17.78%) pa-
tients, severe pain and impaired sensitivity after implantation
in 4 (8.89%) patients, perforation of mandible in 1 (2.22%)
patient, divergence of wound edges without implant exposure
in 4 (8.89%) patients.

3. In patients of the main group at the early stage of den-
tal implantation were revealed qualitative and quantitative
changes in the microflora of the implanted furrow with in-
creasing aggressiveness namely S. sanguis (7.0+0.2%), P.
anaerobius (6.0+0.2%), Corynebacterium were detected
sp. (6.0+£0.2%), P. oralis (4.0+0.2%). A significant number
of bacteria having a high aggressive potential of S. aureus
(4.5+£0.25%), P.melaninogenica (6.0+£0.22%), Propionibacte-
rium spp . (4.0+£0.27%).

4. For dental implants in patients with periodontal diseases,
considerable attention must be directed to the preoperative
preparation with the selection of antibacterial and anti-in-
flammatory drugs.
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SUMMARY

EARLY POSTOPERATIVE COMPLICATIONS IN DEN-
TAL IMPLANT PATIENTS

Borisenko A., Antonenko M., Zelinsky N., Stolyar V.,
Popov R.

Bohomolets National Medical University, Institute Post-grad-
uate Education, Department of Therapeutic Stomatology; De-
partment of Dentistry, Kyiv, Ukraine

Generalized parodontitis and caries complications lead to
tooth loss in individuals of different age groups. As a result of
this often there is a violation of the integrity of the dentition,
which leads to functional disorders of the muscular apparatus,
temporomandibular joint and cosmetic defects. The effective
method of restoration of the integrity of the dentition is dental
implantation. With this in mind, the issue of dental implantation
is of particular importance and requires further development in-
cluding different age groups.

Aim of the study is to improve the results of dental implanta-
tion and to avoid its complications based on identification of the
causes of dental implantation complications and development of
preventative measures in people of different age groups.

65 patients aged 35-60 years with secondary adentia were
under observation. The main study group included 45 patients
aged 35-60 years with secondary adentia caused by periodontal
disease. The control group included 20 patients of the same age
with secondary adentia due to caries complications.

All patients of the main and control groups were subjected
to a comprehensive examination of the condition of the peri-
odontal and peri-implant area prior to the implantation in the
shortest time after surgery. Microbiological study was con-
ducted in 65 patients to study the dynamics of colonization
of oral microflora.

Complications after implantation were identified in 24
(53.33%) patients in the main group. The most frequent com-
plications were: disruption of wound healing in 7 (15,56%) pa-
tients, pus in postoperative wound in 8 (17.78%), expressed pain
and altered sensitivity after implantation in 4 patients (8.89%)
patients, perforation of the mandible in 1 (2.22%) patient, diver-
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gence of the wound edges without exposure of the implant in 4
(8.89%) patients.

A large number (53.33%) of postoperative complications in
patients of the main group with secondary adentia was due to
generalized periodontitis. In patients of the main group at the
early stage of dental implantation were revealed qualitative
and quantitative changes in the microflora of the implanted
furrow with increasing aggressiveness were revealed.

Keywords: Dental implantation, early complications after
implantation, generalized periodontitis, microbial biotop.

PE3IOME

OCOBEHHOCTHU PAHHHUX ITOCJIEOITNEPAIIMOHHBIX
OCJIO)KHEHUM YV BOJIbHBIX HA STAIIE JEHTAJIb-
HOM UMILUTAHTALIAU

Bopucenko A.B., Antonenko M.IO., 3esmmnckas H.A.,
Cronsip B.I"., [Tonos P.B.

Hayuonanonoiii meouyunckuii ynusepcumem um. O.0. boeo-
monvya, Unemumym nocieduniomnozo obpasosanusi, kageopa
mepanesmuieckoll. cmomamono2u; Kageopa cmomamonocuu,
Kues, Yxpauna

['enepanu3oBaHHBI MApOZOHTUT M OCIOXKHEHHE Kapueca
NPpUBOIAT K IIOTEPE 3y6OB Yy JiMn pasiv4vHbIX BO3PACTHBIX
IpyIII.

Llenp uccnenoBaHus - ylIydlllEHHE PE3yJbTaTOB JEHTAJIb-
HOM UMIUTAaHTAUU IMOCPEACTBOM OHPECACIICHUA NPUYHUH BO3-
HUKHOBCHHS €€ OCJIIOKHECHUU M pa3paboTka mpoduiakTuye-
CKHMX MEPONPUATHH.

Hab6mtomanucey 65 manueHtoB B Bo3pacte 35-60 ser ¢
BTOPHYHOIl afieHTHEl. B OCHOBHYIO Tpymniy HcCleOBaHUS
BKJIIOUCHBI 45 manueHToB B Bo3pacte 35-60 yier ¢ BTopuu-
HOI azeHTHei, 00yCIOBICHHON 3a00JeBaHUAMH 1APOJOHTA.
B KoHTpOJBbHYIO TpymIly BKJIIOYeHb! 20 MallUEHTOB TOIO XKe
BO3pacTa C BTOPUYHOI ajieHTHel, 00yCIIOBICHHON OCIIOKHE-
HUSIMU Kapueca.

[TanueHTaMm OCHOBHOW M KOHTPOJILHOW TpyII IpOBe-
JIEHO KOMIIJIEKCHOE 00CJe0BaHHE COCTOSIHUSI MapOJOHTa
U TMEPEUMINIAHTATHOI'O ydacTKa JIs1 OCYLICCTBJICHUSI UM-
IJIaHTALWU B OJIMKaiIue CpoKu nmociie onepauuu. Mukpo-
6uoJ0rnyecKoe Ucciae0BaHNue MPOBEACHO y 65 MalueHToB
C LeJbI0 U3YUYCHHS JUHAMHUKHN KOJOHH3ALUHA MUKPOQIOpOi
0JIOCTH pTa. B pesynbrare OCIOXHEHHS UMILIAHTALUU
BbIsABICHBl y 24 (53,33%) nauueHTOB OCHOBHOW TIpyIl-
nbl. YCTaHOBIIGHO, YTO HauOOJee 4YaCTHIMU OCJIOKHEHH-
AMH ObUIM: HapylleHHEe Ipoliecca 3aKUBJICHUSA PaHbl y 7
(15,56%) mauueHTOB, BHIAMICHUE THOS U3 ITOCIIeonepaiu-
OHHOH paHbl - y 8 (17,78%), BelpaskeHHas 001b U Hapyuie-
HUE YYBCTBUTEIBHOCTH IIOCIIEC UMIIJIaHTAlUHU - y 4 (8,89%),
nepdopanus Tena HuwkHed democtu - y 1 (2,22%), pac-
XOKJIEHHE KpaeB paHbl 0e3 OOHa)KeHMs MMILIaHTaTta - y 4
(8,89%) marnmeHToB.

B pesynbrare mpoBeAeHHOIO MCCIENIOBaHUS IOcCeonepa-
LIMOHHBIE OCJOXHEHMs ycTaHoBIeHbl y 24 (53,33%) nanu-
€HTOB OCHOBHOM TPYIIIBI C BTOPUYHOH ajgeHTHel, 00yCcIoB-
JICHOW TeHepasii30BaHHBIM MapOJOHTUTOM. BBIsABIEHO, 4TO
Ipyu NpOBECACHUN ﬂeHTaHbHOﬁ UMILUTaHTallUX Yy MalueHTOB C
3a00JIeBaHHUSMH 1APOJIOHTA 3HAYMTEIBHOE BHUMAaHUE HEO0O-
XOIMMO YAEJATh MPeoNepalluOHHON NOATOTOBKE U OA00pY
l'[pOTl/IBOMI/IKpOGHbIX 1 MIPOTUBOBOCHAJIMTEIIBHBIX CPEACTB.

27



G9boydy

3530963 g0T0 S g0 30LEHM3GOSG0PE0 OO Y g-
3950l mgolgdgdo LEMIsGmammaog@o 0d3@sb@oizools

96o3by

2.80000Lgbgm, 3.06GMbgbgm, b.bgmoblisos, g.LEmers@o,
A.303080

093090 LAmIsGmamaool ©g3sMm@edgbHo  wosl-
sbgans  Lobgaro m.m. Jognog®odo  Labganmdol sbdo-
@56¢ 9D SL30MsbBMsTo sl3oMsbByds gobsmangdols
90mgbygao bsdgooiobm gbogg@lodgdo Lobgaro m.m.
300030 30930, 936506

356bmgsgdgmo 3gBHomembGo@do s oMoglol yo@-
0gegds  0(gg3lb  gdogmgdol  ©sgeMagel  Lbgswslbgs
sl 3mdMmog0o xa9nol swsdosbyddo.

330 ggol dobobl  Fomdmowygbos  LEmds@dmemyo-
90 0d3eob@oi00l  Ygogagool  goydxmdgligds, dolo
350095950l mogosb somgds s 3MY39bogaro
bmdgdols Fgdydoggods.

dgmgomynmgmdols J399 0dgmygdmes 35-60 Fanols sbs-
3oL 65 3530960 Igm@owo sgbBoom. doMomow s g
93 X980 ggoes 45-60 Fanols slogol 45 3530960
35MMEMbA0L osgsgdbom asdm{gggmo Igm@swo oS-
9630000, Logmb@®mam xaqn0 dgoyobs 0dsgg sbsgol

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

20 353096@3> goMoglols go@myamgdgdom asdm§ggyeno
dgmmoo oEgb@oom.

395300l Jgdgmd dmgmmgl wOmTo doGomse ©s
Logmb@@mem  wxaganol gggams 353096@L hog@omos
30MmEmbAolL s Mgoddmsb@siools seyomol Oygano
3odm g ggs. 30Mol @dyl dog@Omgmmaol gmambo-
boool @obsdogol Ygbfogeol dobbom 65 353096/
hoBot©s 3030MboMEMA0M0 3gengas.

330g30L  Ygegaom  033asbBsiools  ge®mmya gdgoo
>0gbodbs  doMomoo xagxol 24 (5333%) 3530960,
390dme:  dMogmdols Jgbmd3gd0l 3Mm3gLbol wsdEgg-
3o 7 (15.56%) 35309631, m3gMo3003gdamd ddognmdo-
©56 hodJols aodmymegs - 8 (17.78%), danogdo @gogoero
©s bgblm@gmo 93ds@0lmds 033gsbBoiools dgdwgy -
4 (8.89), Jggs ydol Lbgyaol 3g@gmasgos - 1 (2.22%),
d@oemdols 3oggool aoob®s 0d3@sb@ol  gJldmbo-
3ool aoM9dg - 4 (8.89%) 3530963 L.

3odm33eggol  Ygogase  3mLAM3ghsEogmo  goM-
0 gdgdols IgBo Gomwgbmds oxgodbo@ws doMomswo
xo980l 24 (5333%) 3530960 93F0, GMImgolsi ow-
96036gdm@s Lodgoemm sgbBos bmaswoo 3g@Homeemb-
HoOOL godm. 33a0ggod Aodmogaobs, M3 JoMMmEMbEL
0553509895000 353096900 LAMIsHm@maoy®o  0d-
3e0obBo3ool Bo@omgdol @AMl syEomgdgmos aobls-
3A0AGEYE0  gPPomgds sgmndml  Fobobsm3dgdsiom
dmdbogdol s 5bB0dogMMmodygm o Sbomgdols Lsfo-
boo@dwgam 3Mg3sMoBgools dgdhggob.

NEW APPROACHES TO THE TREATMENT OF PERIIMPLANTITIS (REVIEW)

Orjonikidze A., Mgebrishvili S., Orjonikidze M., Barbakadze 1., Kipiani N.V., Sanikidze T.

Thilisi State Medical University; Javakhishvili Thilisi State University, Georgia

Implant therapy, a modern treatment option for completely
and partially edentulous patients. The goal of modern implant
dentistry is to restore physiological function, comfort, aesthet-
ics, speech abilities, and health to individuals who have missing
teeth. The dental implant is based on the concept of ““osseointe-
gration”, direct and tight binding of the implant to the bone sur-
face without any interposed tissue. To implement direct contact
between the bone and the implant, studies have been performed
in modifying materials to achieve better osseointegration, its ac-
celeration for the short treatment period. [51]. However, numer-
ous clinical studies indicate a sufficiently large number (9-20%)
of the failure rate of implants. [13, 23, 30; 33].

Considering the absence of predictable and effective thera-
peutic interventions for the treatment of peri-implantitis [20],
scientific evidence concerning the host response on dental im-
plants, could be important for providing in the future a wider
preventive and/or therapeutic window for the peri-implant le-
sion, indicated biomarkers will provide the quantifiable measure
of response to peri-implant therapy. Knowledge of the pattern of
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host osteo-immunoinflammatory modulation in the presence of
peri-implantitis, the profile of modulators of inflammation and os-
seous tissue metabolism around dental implants could explain the
individual susceptibility for developing peri-implant lesions, iden-
tify individuals with increased risk for peri-implantitis and support
benefit the early diagnostic of the disease and its prevention.

The achievement of osseointegration depends on many fac-
tors, such as a suitable host, alteration in bone metabolism, hor-
mone balance, smoking habits, and local conditions (quantity
and quality of bone, biocompatible materials, traumatic surgical
technique, occlusal conditions, quality of dental implants, and
corrosion of the metal of implants, thoroughness of surgery and
healing time) [16].

It is well recognized that peri-implantitis is an inflammatory
disease that promotes soft tissue inflammation and, also, pro-
gressive bone loss beyond biological osseous remodeling [18,
38). It has been evidenced that the presence of periodontopatho-
gens is necessary but not enough for peri-implantitis initiation
and that osteo-immunoinflammatory mediators produced by the
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host response exert an essential impact on peri-implant tissue
breakdown [35, 50].

Osseointegration (Implant-bone integration) occurs when a
dental implant is placed in the jawbone and successfully inte-
grated with the living bone via osseous wound healing. Implant-
bone integration consists of the distance (bone formation from
the local bone toward the implant surface during cortical bone
healing), and contact osteogenesis (bone formation from the
implant surface toward the local bone - osteogenic cell migra-
tion, osteoconduction, and de novo bone formation). On the I
stage of the de novo bone formation at a solid surface the two
noncollagenous proteins, osteopontin, and bone sialoprotein are
secreted, the calcium phosphate is nucleated and binding at the
calcium-binding sites of these proteins with the formation of the
osteocalcin, that is followed by crystal growth phase; in the last
fourth stage of de novo bone formation, collagen production and
subsequent collagen mineralization take place [10]. Osteocalcin
is the most plentiful noncollagenous protein of the bone matrix.
It is secreted from odontoblasts, osteocytes, and osteoblasts, to
bind hydroxyapatite and calcium during matrix mineralization
[7]. Tt is one of the serological markers in the bone formation
process; numerous studies have shown increased osteocalcin
levels during bone formation, which is related more to osteoid
formation than matrix mineralization [21, 45]. During bone min-
eralization, bone-specific membrane-bound glycoprotein, alka-
line phosphatase, is secreted by osteoblasts to provide catalysis
of the hydrolysis of phosphate monoesters (at a basic pH level)
and provide a high phosphate concentration at the osteoblast cell
surface [41].

Osseous wound healing around implants can be divided into
four major phases: hemostatic, inflammatory, proliferative, and
remodeling. Tissue injury including defects after periodontal
surgery initiates the hemostatic phase; the defect site is sealed
rapidly off by the forming blood clot, supporting the recruiting
of inflammatory cells (neutrophils and monocytes), platelets and
red blood cells into the defect site (within 1- 24 h respectively).
Neutrophils are attracted by chemokines, the complement sys-
tem, and peptides released during cleavage of fibrinogen (22).
The extracellular matrix is the newly formed fibrin meshwork
that also includes other proteins for cell adhesion such as fi-
bronectin and fibronectin [40]. The endothelial cells control
the vasodilation [22], bradykinin, histamine, and substance P,
released from activated platelets, contribute to the increase vas-
cular permeability stimulate an influx of serum fluids, proteins,
and leukocytes. Polymorphonuclear (PMNs) leukocytes chemo-
tactically attracted to a wound site via the concentration gradi-
ent of bacterial proteins, fibrinopeptides, and pro-inflammatory
interleukins, combat bacteria with phagocytosis; the release of
ROS and granule enzymes, the secretion of tissue digestive en-
zymes, such as MMPs, and the generation of neutrophils, stimu-
late heterogeneous macrophages (inflammatory M1- and anti-
inflammatory “M2a”) phenotypes [27] which further eliminate
tissue debris and bacteria, release pro-inflammatory cytokines to
orchestrate the inflammatory process. Later M2a macrophages
secrete anti-inflammatory cytokines and growth factors, such as
tissue inhibitors for MMPs (TIMPs), VEGF, and FGF, to stop
the catabolic inflammatory process, matrix degradation and to
promote the anabolic (proliferative) phase of “new tissue forma-
tion” (angiogenesis and extracellular matrix formation).

The “new tissue formation” requires the involvement of endo-
thelial cells, fibroblasts, and epithelial cells. It is initiated by the
formation of the highly vascularized “granulation tissue” from
a conglomerate of fibroblasts, chemo-attracted to the implant
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surface in a blood clot by a concentration gradient of cytokines
such as PDGF, TGF-f, bFGF, and connective tissue growth fac-
tor (CTGF), and the extracellular fibrin-rich matrix. As fibro-
blasts migrate, they degrade the fibrin clot by secreting MMPs
and then deposit fibronectin, collagen, and decorin [S1]. The
low-oxygen tissue environment attracts macrophages, which are
also stimulated to express VEGF; in response to VEGF gradient,
perivascular cells migrate from the outer wall of blood vessels to
the hypoxia site and initiate blood vessel formation, which sup-
ports restore the oxygen supply, a prerequisite for osteogenesis.
Hence, new bone formation occurs in close approximation to
blood vessels [43]. The necrotic bone is repaired by the team-
work of osteoclasts (formed by the fusion of precursors (cells in
the monocyte/macrophage lineage)) and osteoblasts. Osteoclast
precursors leave blood vessels and migrate towards the implant
surface in response to cytokines such as stromal cell-derived
factor 1 (SDF-1), IL-8, and monocyte chemotactic protein 1
(MCP-1/CCL2) [29], resorb the damaged bone at the osteoto-
my site to initiate bone repair. As osteoclastic bone resorption
proceeds, growth factors such as BMPs, TGF-f, and PDGF are
released from the bone matrix, attract osteoblasts and resultant
bone formation occurs. Osteoblasts deposit an organic matrix
mostly composed of collagen type I at the implant surface and
the osteoclast-resorbed areas. The matrix is subsequently miner-
alized to form woven bone, which is considered less organized
immature bone. osteoblasts and osteoclasts participate in the re-
placement of immature woven bone with lamellar bone where
the collagen matrix and mineral structures are well organized
and matured. Osteocytes play a major role in mechanotransduc-
tion, by which bone remodeling is regulated. Communication by
osteocytes involves small messenger molecules, such as nitric
oxide (NO) and prostaglandins [9]. In this way, the bone state
around implants, such as stress levels and microcrack formation,
is conveyed to distant osteoclasts and osteoblasts which, after
receiving the call, will then initiate bone remodeling.

It is well known that implant loss (peri-implantitis) is condi-
tion bearing great similarity to periodontal disease [47]. That
is why recent dental implant research has also focused on the
interface between titanium implants and the surrounding soft
tissues [6].

Some aspects of wound healing process around dental im-
plants are different from typical osseous wound healing that oc-
curs during bone fractures and after tooth extraction because os-
seous wound healing around implants involves host bone on one
side and a biocompatible metal or ceramic on the other; there
are the factors that contribute to the differences between these
two processes (the space between the implant surface and the
host bone, the implant surface topography and chemical compo-
sition, the surface treatment, the implant micromovement, and
the implant macro design, etc).

The oral mucosa protects to the periodontal tissue, including
alveolar bone, against bacteria and other deleterious stimuli, but
when breached by implant placement, the integrity of this bar-
rier is disrupted. It was shown that the activity of the immune
system of peri-implant tissue is inferior in local defense of peri-
odontal tissue [5], the advanced inflammation induces patho-
logical changes at the interface between the implant and sur-
rounding tissue, and resorption of the alveolar bone in which the
implant is anchored [31]. Evaluation of peri-implant crevicular
fluid (PICF) and saliva has been used for assessment and predic-
tion of the peri-implant tissue loss (diverse molecules associated
with inflammatory response, bone turnover and proteinases) [8,
25,37, 46, 50]. Significant up-regulation of IL-1, IL-1p, TNF-a,
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and IL-8 in peri-implant crevicular fluid from subjects with peri-
implantitis was demonstrated [14, 15, 23, 36]. These data might
be utilized to determine the early diagnosis of peri-implantitis.
Predominant Th17 response and a diminution of Treg response,
caused by the up-regulation of IL-23 and down-regulation of
TGF-B, was observed in peri-implantitis tissues when compared
to a peri-implant healthy condition [28]. It was shown that the
combination of six local biomarkers (Flt-3L, GM-CSF, IL10,
sCD40L, IL-17, and TNF-a), soluble human CD40 ligand (sCD-
40L), granulocyte-macrophage colony-stimulating factor (GM-
CSF), TNF-a and platelet-derived growth factor-BB (PDGF-
BB), reveal especially high sensitivity to the periimplantitis and
might contribute to distinguishing peri-implant health from the
disease [50].

Modifications in the individual pattern of the host response
in the peri-implant crevicular fluid may also impact the levels
of matrix metalloproteinases (MMPs), such as MMP-1, MMP-
7 and MMP-8 [36, 39, 45]. MMP-8 or collagenase-2, that is
recognized to be the main MMP in periodontitis and early sign
of peri-implant breakdown exerts a vital action in numerous
tissues damaging inflammatory processes by destructing ex-
tracellular matrix and basement membrane components [1, 4,
36, 46]. Up-regulation of inflammatory mediators, including
MMP-1, in fibroblasts from peri-implantitis sites in response to
P. gingivalis may exert a relevant impact on the pathogenesis
of peri-implantitis [19]: up-regulation of mRNA MMP-1 and
reduced gene expression for tissue inhibitors of matrix metal-
loproteinases TIMP-1 was detected in the fibroblasts from peri-
implantitis granulation tissue when compared to cells collected
from chronic periodontitis; the reduced MMP-1/TIMP-1 levels
could be an indicator of loss of clinical attachment around dental
implants [36].

Besides the peri-implant breakdown, the modulation of nu-
merous cyto/chemokines in favor of a pro-inflammatory host
response profile could be also related to oxidative stress mecha-
nisms and excessive production of reactive oxygen species
which also exert a vital impact in the host response. In this con-
text, investigation of salivary concentration of oxidative stress
molecules, lipid peroxidation by-product, malondialdehyde
(MDA) and myeloperoxidase (MPO) in the individuals with
periimplantitis (in case 5-6 implants) didn’t reveal important
changes [48]; these data indicate that peri-implantitis does not
promote quantifiable oxidative impairment in saliva, however,
for the determination of the real impact of peri-implantitis in the
levels of oxidative stress in saliva necessary perform testing in
patients with a greater number of dental implants.

Some investigations suggest that the host genetic suscepti-
bility regulates the vulnerability for biological complications
of dental implants. Specific genetic polymorphism (IL-1B-511
2/2 genotype) of the IL-1 gene was related to early marginal
peri-implant bone loss [12]. Remarkable, a polymorphism in the
MMP-1 promotor (G-1607GG), recognized to lead augmented
transcriptional activity, is related to dental implant failure; TNFa
308 A/G and CD14-159 C/T polymorphisms are related to peri-
implantitis and could contribute as markers related to peri-im-
plantitis [34].

Artificial and natural teeth, metallic dental implants, as well
as restorative materials within the mouth for 24 hours interact
continually with physiological fluids are exposed to a variety of
eatables, high and lower temperatures, changes in pH (from milk
or fruit juices). Thus, dental materials need to be selected very
carefully, given their corrosion behavior, mechanical properties,
cost, availability, biocompatibility, and aesthetic appearance.
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Implants are recognized as a foreign body to the host organ-
ism. Host biological response during osseous wound healings
depends on the implant’s surface topography and chemistry.
During interaction with surrounding living tissues, mechani-
cal stimuli are converted into the molecular signals which de-
termine the success of the osteointegration. The knowledge of
function mechanisms of soft tissue barriers around implants
from both a basic and clinical perspective will allow highlight
and resolve the most pertinent questions relating to this area of
research [43].

Currently, titanium is the widest spread implant material. It
is also used for other purposes like arthroplasty, osteosynthesis,
pacemaker cases, oral reconstructive procedures, anchorage of
bone conductive hearing aids and prostheses, as well as jew-
elry for body piercing. Titanium is characterized by convenient
mechanical properties such as its high strength-to-weight ratio,
malleability, and low density. It has very good corrosion re-
sistance within controlled environments and in the absence of
load [3], because it quickly becomes passive, that is due to the
creation of an outer layer of shielding material that protects the
bulk of the metal from the environment (titanium oxidizes im-
mediately upon exposure to air, forming a thin titanium dioxide
(Ti02) layer, which quickly reforms upon damage in the pres-
ence of sufficient oxygen (self-healing effect) [26]. These prop-
erties enable its utilization as a dental implant material that can
stay in place for several years. Titanium is non-toxic and infre-
quently rejected by the body, therefore, it has the inherent ability
to osseointegrated. However, titanium is unstable concerning a
large number of chemical substances (that may be part of the
particles of foods, saliva, toothpaste, and prophylactic agents),
which decompose teeth plaques, change their metabolism, and
cause implants corrosion [3]. These conditions in combination
with cyclic loads, titanium, as all metals, are suffering a slow
removal of ions from the surface [11].

Metal wear particles, like titanium and iron elements, from
dental implant surfaces, have been observed in saliva and gingi-
val fluid, in soft and hard peri-implant tissues of patients carry-
ing titanium dental implants - the highest titanium levels corre-
sponded to patients carrying implants over a longer period, thus
indicating that titanium accumulates in peri-implant gingival
tissue. Their impact in the pathogenesis of peri-implantitis and
the host osteo-immunoinflammatory response is still indefinite,
some studies have related the presence of these particles to in-
flammatory processes [42].

By x-ray dispersion analysis it was detected macrophages
loaded with metal particles as indicators of the corrosion pro-
cess of failed human dental implants in the soft peri-implant tis-
sue [44]. In an in vitro investigation [19], It was showed that
peri-implant granulation tissue fibroblasts challenged with tita-
nium dioxide (TiO2) particles in association with viable Porphy-
romonas gingivalis infection augmented the pro-inflammatory
response, up-regulating the gene expression and production of
TNF-0; it was demonstrated in vitro that Ti ions form particles
in cell culture and that the activation and secretion of IL-1p were
associated with particles and not to the soluble ions [31]. Fur-
thermore, the insertion of titanium implants and the presence of
their traces in the human body may also cause internal diffusion
which ultimately leads to titanium ions to concentrate in tissues,
regional lymph nodes, and pulmonary tissue.

Metal ions/particles, released into the environment upon pro-
longed implantation, can be one of the possible causes of metal
hypersensitivity reaction (hypersensitivity to biomaterials is of-
ten detected in terms of vague pain, skin rashes, fatigue and mal-
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aise and in some cases implant loss), as well as other immune
dysfunctions [3].

As can be seen from the review data, achievements in the field
of dental implantation are based on a deep understanding of the
fundamental cellular processes of regeneration and restoration
of periodontal tissues, maintaining optimal local conditions that
contribute to accelerating the regeneration process. Thorough
knowledge of the cellular mechanisms of wound healing and
the clinical consequences of modern periodontal treatments
should provide further improvement or the development of new
treatment strategies for the restoration and regeneration of soft
tissues and dental implants. Various immuno-inflammatory me-
diators and bone-related molecules can be considered potential
biomarkers that will be used for monitoring peri-implant health
and disease.

Their timely detection and systematic maintenance therapy
may have a crucial impact on decreasing the occurrence of peri-
implant lesions. Importantly, individual genetic data might con-
tribute to therapeutic planning and prognosis, make its coordina-
tion depending on observed genotype. Supplementary evidence
concerning the molecular pathophysiology of peri-implantitis
may, in the future, benefit the treatment of dental implants, de-
velopment of preventive approaches to avoid peri-implant tissue
breakdown.
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SUMMARY

NEW APPROACHES TO THE TREATMENT OF PERI-
IMPLANTITIS (REVIEW)

Orjonikidze A., Mgebrishvili S., Orjonikidze M.,
Barbakadze I ., Kipiani N.V., Sanikidze T.

Thilisi State Medical University, Javakhishvili Thilisi State Uni-
versity, Georgia

Implant therapy, a modern treatment option for completely
and partially edentulous patients. However, numerous clini-
cal studies indicate a sufficiently large number (9-20%) of the
failure rate of implants. The achievement of osseointegration
depends on many factors, such as a suitable host, alteration in
bone metabolism, hormone balance, smoking habits, and local
conditions (quantity and quality of bone, biocompatible materi-
als, traumatic surgical technique, occlusal conditions, quality of
dental implants, and corrosion of the metal of implants, thor-
oughness of surgery and healing time).

As can be seen from the review data, achievements in the field
of dental implantation are based on a deep understanding of the
fundamental cellular processes of regeneration and restoration
of periodontal tissues, maintaining optimal local conditions that
contribute to accelerating the regeneration process. A thorough
knowledge of the cellular mechanisms of wound healing and
the clinical consequences of modern periodontal treatments
should provide further improvement or the development of new
treatment strategies for the restoration and regeneration of soft
tissues and dental implants. Various immuno-inflammatory me-
diators and bone-related molecules can be considered potential
biomarkers that will be used for monitoring peri-implant health
and disease.

Their timely detection and systematic maintenance therapy
may have a crucial impact on decreasing the occurrence of peri-
implant lesions. Importantly, individual genetic data might con-
tribute to therapeutic planning and prognosis, make its coordina-
tion depending on observed genotype. Supplementary evidence
concerning the molecular pathophysiology of peri-implantitis
may, in the future, benefit the treatment of dental implants, de-



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

velopment of preventive approaches to avoid peri-implant tissue
breakdown.

Keywords: peri-implant lesion, molecular biomarkers, in-
flammation, periimplantitis.
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HOBBIE [TOAXO/bI K JIEYEHUTO TEPUUMILIAHTH-
TA (OB30P)

Opmxonnkuase A.T., Mreopumsuiau C.A.,
Opmxonnkunasze M.T., bap6akanze U./1., Kunnanu H.B.,
Canuxnaze T.B.

Tounucckuti 20Cy0apcmeeHHblll. MEOUYUHCKULL YHUBEPCUMEN;
Tounucckuii cocyoapcmeennviii ynusepcumem um. M. Jocasa-
xuweunu, I pysus

WMrutanToTepanus - COBpeMEHHbII BApHAHT JICYCHHS TIOJTHO-
CTBIO M YacTUYHO 0e33yObix marueHToB. OJHAKO MHOTOYHC-
JICHHbIC KIMHUYECKUE UCCIICIOBAHUS YKA3bIBAIOT HA BBICOKYIO
vactoty (9-20%) ciy4yaeB HeynadyHOW HMIUIAHTALMU 3yOOB.
VYenenrHasi OCTEOMHTErpaldsl 3aBUCHT OT MHOTHX (DaKTOPOB,
TaKUX KaK MOIXOIIIUN XO35IMH, U3MEHEHHE MeTaboi3Ma Ko-
CTH, TOPMOHAJIBHBIH 0ajaHC, MPHUBBIYKA KYPEHHS M MECTHbIC
yCJI0BHsl (KOJMYECTBO M KAaueCTBO KOCTH, OMOCOBMECTHMOCTD
Marepuaiia, TpaBMaTHIecKasi XUpyprudeckasi TeXHUKa, OKKITIO-
3MOHHBIE COCTOSIHHSI, KQYECTBO UMILIAHTATOB, KOPPO3HsI METalI-
Jla UMIUIQHTAaTOB, TINATEIBHOCTh ONEpalu¥ U JUIMTEIbHOCTh
HepHO/ia 3aKUBIICHUSA).

JlanHble aHanIM3a COOTBETCTBYIONIEH HAy4HOMN JIUTEPATyphI
BBUIBWJIM, YTO JOCTHIKCHHUsI B OOJACTH HMIUIAHTAlMU 3yOOB
3aBUCAT OT HOHMMAaHHs HPOUCXOMSIINX B KIeTKax (yHmaMeH-
TaJBHBIX MPOLECCOB PEreHepalui U BOCCTAHOBJICHHS TKaHEHl
[apoJOHTa, a TaKKe MECTHBIX YCJIOBHM, CIOCOOCTBYIOIINX
YCKOPEHHMIO Ipolecca pereHepanyi. 3HaHue KIeTOUHbIX MeXa-
HHM3MOB 32)KMBJICHUS PaH M KIIMHUYECKUX MOCIICACTBHI COBpe-
MEHHBIX METOJOB JICUCHHsI MTAPOJIOHTA, 110 BCEil BEPOSTHOCTH,
obecrieynT AanbHellee yaydlieHne 1 pa3paboTKy HOBBIX CTpa-
TETUil JICUSHUs! ISl BOCCTAHOBIICHUSI U PETreHEPALlUK MSTKHX
TKaHEeH ¥ 3yOHBIX MMIUIAHTATOB. Pa3nnuHble MMMYHOBOCIHIAJIM-
TEJIbHbIC MEINATOPBI U MOJICKYJIbI, CBSI3aHHBIE C KOCTBIO, CIISTy-
eT paccMaTpHUBaTh KaK MOTCHIMAJIbHbIE OHOMapKepbl, KOTOPbIe
UCIIONB3YIOTCSL IJI1 MOHUTOPUHIA OCJIOKHEHHH JEHTaJIbHOM
BHYTPHKOCTHOW uMIUTaHTauuu. CBOEBPEMEHHOE BBISIICHHE
9THX OMOMAapKEpOB M CHCTEMAaTHYECKas MOACPKUBAOLIAs Te-
pamust OyleT CrocOOCTBOBATh COKPAIEHUIO YaCTOThI MOBPEK-
JICHUs NepUUMIUIaHTOB. Ha OCHOBaHMM aHanW3a MCTOYHUKOB
HAay4HOH JIMTEePaTyphl BBISBICHO, YTO HPH TEPANEBTHYECKOM
IUITAHUPOBAHUY U TPOTHO3€ CJIEAYeT yYUTHIBATh MHANBHUYallb-
HbIE TeHEeTHYeCKUe (HaKTOPbI, CIOCOOCTBOBYIOLIME KOOPIHHA-
[IUU TIPOLIECCa 3KUBJICHUS B 3aBUCHMOCTH OT HaOJII0aeMOro
redHoruna. /lanpHeiiliee n3ydeHre MOJCKYIIPHON MaTodu3no-
JIOTMY NEPUUMIUIAHTUTA [T03BOJIHUT MOBBICHTH PE3YJIBTATHI JIeUe-
HUS 1 pa3padorarbk NpOo(UIAKTUUSCKUE MEPOIIPHUSITHSL.
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ASSESSMENT OF RISKS OF DEVOLEPMENT OF ARTHROFIBROSIS
AND PREVENTION OF KNEE EXTENSION DEFICIT SUBSEQUENT TO
AN ANTERIOR CRUTIATE LIGAMENT RECONSTRUCTION

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G., Kakhabrishvili Z.

Thilisi State Medical University, Department of Physical Medicine;
Sports Medicine and Rehabilitation Clinical Center, First University Clinic, Tbilisi, Georgia

Fibrosis is a pathologic process which is a feature of most of
the chronic inflammatory diseases. In case of strong progres-
sion of fibrotic or scar tissue, irreversible changes can be caused
within a variety of tissues and organs [12,14]. Arthrofibrosis,
although not common, is one of the most damaging complica-
tions for the knee joint following an anterior cruciate ligament
(ACL) reconstruction. According to various data, the incidence
of arthrofibrosis after ACL reconstruction is 2-15% [6,12,13].
Currently, it still is not apparent which risk factors affect the
development of arthrofibrosis the most [8], however, to discover
the risk factors with the most influence we can definitely look
into the adequacy of the post-surgery rehabilitation program as
well as the technique of the performed surgery, and the func-
tional status of the knee before the aforementioned surgical
procedure.Latest researches failed to show any statistically reli-
able difference between early and delayed ACL reconstruction
surgery with respect to the development of arthrofibrosis [2].
At the same time, it was found that the 3 most frequent compli-
cations of ACL reconstruction are restriction of full extension,
patella-femoral pain, and the limitation of quadriceps muscle
functioning. Restriction of extension after the arthroscopic ACL
reconstruction procedure is more damaging for the functioning
of the knee joint than pre-operative instability and this issue is
much more important within a physically active population [7].
However, despite a multitude of existing researches on this top-
ic, there is still no consensus on which risk-factor should be con-
sidered a priority with the respect to restoring extension of the
knee and what the time limits are for eradicating this deficit [3].

According to various research data, 15% of patients develop
different types of mobility limitations in the knee joint after ACL
reconstruction surgery. This subset will require additional pro-
cedures to restore the function of the joint. These procedures
may includefollowing: special, individualized rehabilitation

program, prolonged oral analgesia, additional diagnostic stud-
ies, and occasionally manipulation [8]. For patients in whom ag-
gressive physical therapy fails and flexion contracture develops,
manipulations under anesthesia or open procedure posteromedi-
al/posterolateral capsulotomy or lysis may be required [10,11].

The goal of our research is identification oflimitation of knee
extension at an early stage and assessment of risks for the devel-
opment of arthrofibrosis [4], which necessitates the planning of
relatively aggressive rehabilitation interventions with the aim to
decrease and eradicate the deficit during knee extension and to
limit fibrotic tissue development as well as movement restric-
tion, shortening of the lower limb, limping and chronic knee
pain due to patella-femoral joint overuse [1].

It is imperative to be able to identify when the restriction of
extension should be deemed dangerous because of the high pos-
sibility of developing further movement limitations and it is also
hugely important to know how the intervention plan can become
more effective at an early stage of rehabilitation in a way that
does not hinder the tissue healing/restoration process [4].

Material and methods. The presented research was carried
out in the Sports Medicine and Rehabilitation Clinical Center
and First University Clinic of Tbilisi State Medical University
during the 2016-2020 y.y. and it is based upon the findings de-
rived from the retrospective analysis of 38 male patient cases
(mean age 25.42+5.85) with undergone ACL reconstruction and
the assessment of importance of the impact of various risk fac-
tors on developing a clinically confirmed knee arthrofibrosis.
At present, the relation between joint lesions and pain is most
commonly assessed by radiographic imaging methods, however
the sensitivity of these methods is not sufficient, therefore, func-
tional assessment and the presence of clinical signs/symptoms
are vital in confirming the diagnosis (6).The participants of this
research were only those patients who had various levels of limi-

Table 1. Division of patients into groups according to passive knee extension deficit

Group 1 Group II Group III Total

(0-5°; n=8) | (5--10°; n=24) (10-20°; n=6) (n=38)
Age (mean+SD) 28.2+1.7 20.4+0.9 27.6+1.4 -
Without Meniscectomy 2 (25%) 8 (33%) 2 (33%) 12 (32%)
Partial Meniscectomy — 6 (75%) 16 (67%) 4 (67%) 26 (68%)
Medial Meniscectomy 4 (67%) 12 (75%) 4 (100%) 20 (77%)
Lateral Meniscectomy 2 (33%) 4 (25%) 0 (0 %) 6 (23%)
Pain in the knee area(0-10) (Creaky Joints Pain scale)
Mild (0-3) 6 (75%) 4 (17%) 0 (0%) 10 (26%)
Moderate (4-6) 2 (25%) 16 (66%) 3 (50%) 21 (55%)
Severe (>7) 0 (0%) 4 (17%) 3 (50%) 7 (19%)
Effusion (Patellar Tap Test)
Not available/Low amount 6 (75%) 8 (33%) 1 (17%) 15 (40%)
Moderate 2 (25%) 14 (58%) 3 (50%) 19 (50%)
High amount 0 (%) 2 (9%) 2 (33%) 4 (10%)
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tations (up to 20°) during passive terminal knee extension after
the acute phase of postoperative rehabilitation (0-2 weeks) which
was not associated with intraarticular problems. Moderate or high
amount of effusion in the joint was present in 60% (n=23) of all
the cases of knee extension restrictions according to the “Patel-
lar Tap” test and pain of varying intensities during movement was
observed in 100% of them (n=38) according to the “Creaky Joints
Pain” scale, moreover, 26 patients (68%) had additionally under-
gone partial meniscectomy.

The participants of our research were male patients that under-
went ACL reconstruction with patellar tendon utilization (BTB
— autograft) technique. Patients were divided into 3 groups de-
pending on the deficit of passive knee extension (Table 1).

Results and discussion. Analysis of the existing data has
shown that 17 available cases of arthrofibrosiscan be divided
up into groups as follows: Group I — zero cases of arthrofibro-
sis, Group I — 11 (42%) cases and Group III — 6 (100%) cases,
which clearly demonstrates that cases with notable flexion con-
tractures resulted in arthrofibrosis. Therefore, in patients with
a 5-10° of knee extension deficit in 2 weeks after surgery, the
risk of developing arthrofibrosis amounted to 42% while during
the same period, in patients with over 10° of limitation during
extension, the chances of developing arthrofibrosis was equal
to a 100%. Consequently, this means that on the given stage of
rehabilitation in the case of an extension deficit of more than
5° there is a high risk of arthrofibrosis development (anywhere
from 42% up to a 100%).

Table 2 illustrates the distribution of 17 clinically confirmed

cases of arthrofibrosis into separate groups and the impact of
partial meniscectomy performed in addition to the ACL recon-
struction procedure on the development of the aforementioned
pathology. According to our research, the cases with isolated
ACL reconstruction and the ones with additionalmeniscectomy
do not differ significantly with regard to the development of
arthrofibrosis: 8 cases of arhtrofibrosis after surgery in patients
who underwent only ACL reconstruction and 9 cases - with
added meniscectomy (either medial or lateral) (p>0.05).There
was also no notable correlation identified between the amount
of effusion in the knee joint and development of arthrofibrosis:
8 cases of arthrofibrosis in patients with low amount of effusion
and 9 cases in patients with moderateand more amount of effu-
sion in the joint(p>0.05). As for the presence of pain in addition
to extension restriction the results were as follows: Group I —
zero cases; Group Il — 7 cases (29%) of arthrofibrosis in patients
with moderate pain and 4 (17%) cases in patients with severe
pain; Group IIT — 3 (50%) cases with moderate and 3 (also 50%)
cases with severe pain resulted in flexion contracture (Table 3).

In order to identify the important role of pain as a risk-factor
in the development of knee arthrofibrosis, the patients were di-
vided into 2 groups on the next stage of research. Group A con-
sisted of 17 patients with confirmed arthrofibrosis while group B
consisted of 21 patients whose rehabilitation process resulted in
complete eradication of the knee join extension deficit. During
the comparison of data on the average level of pain between the
patients from groups A and B a reliable difference was identified
(p=0.048), Table 4.

Table2. Distribution of cases of arthrofibrosis into groups

Cases of arthrofibrosis . . Meniscectomy
Groups ° Without meniscectomy -
(n%) Medial Lateral
Group I (n=8) 0/0 0 0 0
Group II (n=24) 11/45.8 5 3 3
Group III (n=6) 6/100 3 3 0
Total 17 8 6 3
Table 3. Distribution of the patients into groups according to arthrofibrosis, effusion and pain
Effusion Pain
= - N G
= E 2 g * S
Groups Cases of arthrofibrosis (n/%) =2 g E = o @ ~
= E ) = 0 = e
> o= = < = = )
« z =] = ~ ) >
s 2 = 20 = 5
z -~ T s
Group I, (n=8) 0 0 0 0 0 0 0
Group 11, (n=24) 11/45.8 7 2 2 0 7 4
Group I1I, (n=6) 6/100 3 2 0 3 3
Total 17 8 5 4 0 10 7
Table 4. Comparison of the groups A and B according to the Student s t-test student and p-probability value
Grouns Mean Standard error of mean Number of patients
P M SEM n
A (n=17) 5.85 1.4 17
B (n=21) 2.2 1.1 21
t- Criteria 2.05
P-Probability value 0,048
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Table 5. Comparison of knee extension deficit and arthrofibrosiscases

Level of pain (according to Creaky Joints Pain CJP Scale) =4) (<4) Total
Cases of pain 28 10 38
Arthrofibrosis 16 (57%) 1 (10%) 17
Difference % 47 -

Table 6. Evaluation of the risk factors based on the Pearson correlation analyses

Risk factors R Pearson R? P
Meniscectomy -0.1 0.01 0.55
Swelling/Effusion -0.05 0.003 0.77
Pain -0.65 0.42 0.0001

It was also found that cases of arthrofibrosis are 47% percent
higher in patients with knee extension limitation accompanied
with considerable level of pain (Table 5).

If we bring this same data onto a chart we can clearly see the
overabundance of cases of arthrofibrosis in patients with moder-
ate or severe levels of pain as opposed to patients with mild pain
in the knee joint area (Fig. 1 and 2).

Pain <4 and Arthrofibrosis

mPain <4 Arthrofibrosis

Fig. 1. Correspondence of arthrofibrosis and mild pain

Pain >dand Arthrofibrosis

M Fain >4 Arthrofibrasis
Fig. 2. Correspondence of arthrofibrosis and moderate to se-
vere pain

In order to more specifically determine the impact of certain
risk-factors on the development of arthrofibrosis after ACL re-
construction surgery, the existing data was analyzed according
to the Pearson correlation criteria.

Table 6. clearly demonstrates that severe levels of pain during
the post-operative period is in direct correlation with theprocess
of development of arthrofibrosis (R= -0.65), therefore, together
with joint ROM (Range of Motion) restriction, it can be con-
sidered as one of the most noteworthy preconditions among the
risk-factors that were part of our research.

Arthrofibrosis is not a common complication after ACL re-
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construction surgery and its’ prevalence in Georgia is between
3-6%. Only 2-3% of post-operative knee ROM limitation cases
require surgical interventions, in every other case the complete
eradication of ROM restriction is possible by solely active uti-
lization of rehabilitative procedures. However, it is important to
note that it’s necessary to be able to correctly identify the risk-
factors of development of arthrofibrosis and their early signs in
order to prevent further limitations of functioning.

74% of patients who took part in our research had moder-
ate to severe levels of pain in the knee 2 weeks after surgery
and the correlation between this symptom with the develop-
ment of arthrofibrosis was highly reliable (Pearson R=-0.65).
Moreover, cases of arthrofibrosis were 47% higher with the
abovementioned combination of symptoms than with any
other risk-factors.

The results of our research grant us the opportunity to iden-
tify and manage the risk-factors that pose the biggest threat to
the range of motion of the knee and facilitate further develop-
ment of arthrofibrosis. If restriction of extension and moderate
to severe levels of pain in the knee are present 2 weeks after
surgery and no corresponding corrections have been made to
the rehabilitation program that would have made it more active,
the risk of fibrotic processes occurring in the damaged knee be-
comes considerably high and it amounts to 47%. Restriction of
the knee ROM described in our research, that was caused by
extension limitation, which can be the sign of the development
of further fibrotic processes, more so if the pain persists, is cor-
related with hamstring muscle contracture during early stages
and also with the fibrotic transformation of the posterior part of
the joint capsule only during later stages [7]. At the same time,
even though a high amount of fluid inside a joint considerably
hinders its’ mobility mechanically, effusion in a joint does not
affect the development of fibrotic processes. Also, no notable
influence of additional arthroscopic manipulations associated
with meniscectomy was identified with regards to the formation
of fibrotic processes.

Our research may considerably strengthen the knowledge of
the specific medical personnel that has to manage the rehabili-
tation procedures of patients that have underwent ACL recon-
struction surgery and it could also aid them in correctly identify-
ing and managing possible complications and risk-factors at an
early stage.

Conclusions. After the acute rehabilitation phase, 2 weeks
from ACL reconstruction surgery, in case the goal of getting the
knee to full extension has not been achieved and the deficit is
between 5-10°, the risk of developing arthrofibrosis 3-4 weeks
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later is 29%, however, if the same deficit is more than 10° -
the risk of fibrotic processes occurring around the knee joint
amounts to a 100%.

Moderate to severe levels of pain together with extension
restriction considerably (by 47%, P=0.0001) increases the
risk of developing arthrofibrosis in the knee after ACL recon-
struction surgery and its’ negative influence with regards to
developing the abovementioned pathology overshadows other
risk factors such as partial meniscectomy and swelling in the
knee joint.

To increase the efficiency of the rehabilitation process after
a ACL reconstruction procedure when knee extension deficit
alongside with moderate or severe level of pain is present, it is
most appropriate to incorporate more aggressive interventions
into the rehabilitation program and, at the same time, to utilize
pain management methods actively during the early stage (after
2 weeks) in order to eradicate the knee extension restriction and
prevent arthrofibrosis.
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SUMMARY

ASSESSMENT OF RISKS OF DEVOLEPMENT OF AR-
THROFIBROSIS AND PREVENTION OF KNEE EX-
TENSION DEFICIT SUBSEQUENT TO AN ANTERIOR
CRUTIATE LIGAMENT RECONSTRUCTION

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G.,
Kakhabrishvili Z.

Thilisi State Medical University, Department of Physical Medi-
cine; Sports Medicine and Rehabilitation Clinical Center, First
University Clinic, Thilisi, Georgia

The goal of our research was to study the impact of various
risk-factors on the development of arthrofibrosis in patients with
knee extension restriction on an early stage.

The aforementioned research was carried out in the Sports
Medicine and Rehabilitation Clinical Center and First Uni-
versity Clinic of Tbilisi State Medical University during the
2016-2020 y.y. and it is based upon the findings derived from
the retrospective analysis of 38 male patient cases (mean age
25.42+5.85) with undergone ACL reconstruction and the as-
sessment of importance of the impact of various risk-factors
on developing a clinically confirmed knee arthrofibrosis.

In order to identify the important role of pain as a risk fac-
tor in the development of knee arthrofibrosis, the patients
were divided into 2 groups (A and B). Group A consisted of
17 patients with confirmed arthrofibrosis while group B con-
sisted of 21 patients whose rehabilitation process resulted in
complete eradication of knee join extension deficit.

During the comparison of data on the average level of pain be-
tween the patients from groups A and B a reliable difference was
identified (p=0.048). The presence of pain is in direct correlation
with arthrofibrosis development process in the knee (R= -0.65),
therefore, together with joint ROM (Range of motion) restric-
tion, it can be considered as one of the most noteworthy pre-
conditions among the risk-factors that were part of our research.

To increase the efficiency of the rehabilitation process after
a ACL reconstruction procedure when knee extension deficit
alongside with pain is present, according to the Creaky Joints
Pain - CJP scale >4, it is most appropriate to incorporate more
aggressive interventions into the rehabilitation program and,
at the same time, to utilize pain management methods actively
during the early stage (after 2 weeks) in order to eradicate
knee extension restriction and prevent arthrofibrosis.

Keywords: knee arthrofibrosis, ACL reconstruction, knee
extension, Creaky Joints Pain scale, knee effusion, range of mo-
tion, rehabilitation.

37



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

PE3IOME
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KOJIEHHOI'O CYCTABA HOCJIE PEKOHCTPYKIUHU NEPEJHEN KPECTOOBEPA3HOM CBA3KU

Axaakamu B.1O., Marnamsuiau M.K, Macxyaus JI.M., O6rangze I.O., Kaxaépumsuuu 3.1

Tounucckuii cocydapcmeenHblti MeOUYUHCKULL YHUSepcumen, 0enapmameHnim Quauieckol Meouyunbl,
Knunuyeckuii yenmp cnopmugnotl meouyunul, Ilepsas ynueepcumemcxas kaunuka, Tounucu, I pysus

Lenbto uccnenoBanus SBUJIOCH ONpEJC/ICHUE BIMSHUS pas-
JTUYHBIX (PAaKTOPOB PUCKA HA pa3BUTHE apTpodhubpo3a y maru-
€HTOB C OTpaHUYCHUEM pa3ruOaHus KOJICHA HA paHHeH CTaIuu.

HccnenoBanue BbInoiHeHO Ha 0aze KimHuueckoro neHTpa
CIIOPTHBHOM MeIUIIMHBI ¥ peabunutanyu u [lepBoii yHuBepcu-
TETCKOM KIMHUKU TOUIHCCKOIO rocylapCTBEHHOIO MEAUIMH-
ckoro yHuepcureTa B TedeHuu 2016-2020 rr. IIpoananusupo-
BaHbI PETPOCHEKTUBHBIC JaHHBIE 38 MALIEHTOB MY>KCKOTO 110J1a
(cpenuwuii Bo3pact 25,42+5,85 net), KOTOPbIM ObLTa BBITOJIHEHA
oTepanus Mo PEKOHCTPYKIMU MepeTHel KpecTooOpa3HOi CBA3-
KU ¥ IPOBEEHA OLIEHKAa 3HAYMMOCTHU BO3IAEHCTBUS Pa3JIMUHBIX
(akTOpOB pHCKa Ha Pa3BUTHE KIMHUYECKU HOITBEPXKICHHOTO
apTpo¢ubpo3a KojeHa.

Jnst BeIssBIIEeHHsT (haKTOPOB PHCKa Pa3BUTHSI apTpodubposa
KOJICHa TAaIMEeHTH! ObUIM pa3JelieHbl Ha 2 TPYINbL Trpymnma A
(n=17) - mauMeHTHl ¢ AMArHOCTHPOBAHHBIM apTpo(GuOPo30M;
rpynna B (n=21) - manueHTsl, KOTOPBIM B pe3yiibrare peadbuiu-

TAIMOHHBIX MEPONPHUSTHH MOJIHOCTBIO YCTPAHEH Je(QHIHUT pas-
ruOaHKs KOJICHHOTO CyCTaBa.

CpaBHEHHE CpeHUX 3HaueHHU Ooyin y marueHToB A u B
TPYHIT BBISSBUJIO JOCTOBepHYIO pasuuiy (p=0,048). Hammuue
00JIM HAXOANTCS B MPSIMOI KOPPETISLIUHK C IIPOLIECCOM Pa3BUTHS
aptpodubpo3a B kojeHne (R=-0,65), mosTomMy Hapsay ¢ OrpaHu-
YEeHHEM JMana3oHa JBIKeHUs B CycTaBe, O0JIb ClIeyeT paccMa-
TpUBATh KaK HanOoJee 3HAYUTEIIbHbIH (aKkTop pHCKa.

[Mpu Hammuuy Gomu u gedunuTa pasrubaHus KOJIeHa, COOT-
BeTcTBYyIoIIero >4 no mkane Creaky Joints Pain, s yBemude-
HUS 3()GEKTHBHOCTH TpoIiecca peabuInTaIuy 1ocje MpoLey-
PBI PEKOHCTPYKIIMH TepeiHel KpecToOOpa3HOM CBS3KH aBTOPEI
CUMTAIOT [eJIeCO0OPa3HBIM BKIIOUEHHE Oo0jee arpecCHBHBIX
BMEIIATENILCTB B MPOTrpaMMy peabWIIUTAllMd M aKTUBHOE HC-
MOJIL30BAaHUE METOJIOB JICUEeHHs1 OOJIM Ha paHHeW craauu (CIry-
CTs 2 HeJIeN) C LEJbI0 yCTpaHeHMs AeHIUTa pa3ruOaHus Ko-
JICHA ¥ TIPEIOTBPAIICHUS apTpohudpo3a.
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COMPLETE BLOOD COUNT DERIVED INFLAMMATORY BIOMARKERS
IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES
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Thilisi State Medical University, ' Department of Immunology, *Department of Surgery,
SM. Zodelava Hematology Centre, Thilisi, Georgia

Acute inflammation is an immune response, normally leading
to the elimination of the inductor of damage and repair of injured
tissues. When the initial stress factors cannot be eliminated, in-
flammation lasts a long time and becomes chronic, which ulti-
mately damage healthy cells and tissues. An unresolved, low-
grade chronic inflammation is associated with the development
of a number of diseases, including metabolic syndrome, cancer,
arthritis, colitis, diabetes, atherosclerosis and neurodegenerative
diseases [1]. Non-resolving inflammation derived from chronic
infections, autoimmune reaction or environmental factors is in-
volved in both — in the etiopathogenesis and in ongoing tumor
growth, as demonstrated by experimental and clinical studies
[2,3]. In addition, inflammatory cells and mediators are charac-
teristic of tumors that are not epidemiologically associated with
inflammation [4]. With some types of cancer, inflammation pre-
cedes malignant changes. Conversely, with other types of can-
cer, oncogenic changes cause an inflammatory microenviron-
ment that promotes the development of tumors [5]. Interestingly
though, not all chronic inflammation tend to have protumor ac-
tivity. Several evidence confirm that a marked chronic inflam-
matory response in psoriasis is not associated with an increased
risk of developing skin cancer [6]. Likewise,infiltration with
inflammatory cells is associated with better prognosis in certain
tumors (for example, eosinophils in colon tumors, and TAMs
in a subset of breast tumors and pancreatic tumors) Suggesting
that inflammatory cells may destroy tumor cells, in addition to
normal tissue cells [1,3,7].

Based on the recent reports, knowledge on the immune re-
sponses generated against solid cancers has grown consider-
ably. However, the pathways that regulate immune activation
or tolerance are negligibly defined in hematological cancers.
The general difference stem from the fact that Hematological
cancers developwithin lymphoid organs where immune cells
reside and in which antitumor immune responses are typi-
cally elicited [8].

Innate immune cells, such as Neutrophils have been shown
to be functionally impaired in most patients with hematologic
malignancies leading to increased infections and complications,
and therefore is associated with poor outcomes. And A growing
body of evidence demonstratesthat monocytes and macrophages
play a key role in the progression of blood tumors [9].

In CLL, higher circulating absolute monocyte counts (AMCs)
at diagnosisare associated with worse overall survival [10]. Fur-
thermore, the ratio of absolute lymphocyte counts (ALCs) to
AMC:s is associated with a more indolent form of the disease.

Up to date, fewstudies have investigated the potential prog-
nostic value of inflammatory markers such as neutrophil-lym-
phocyte ratio (NLR), and albumin-globulin ratio (AGR), CRP,
albumin, lymphocyte and monocyte count, platelet/lymphocyte
ratio in hematologic malignancies [11-16]. However there is no
knowledge of the diagnostic role of combination of CBC param-
eters in hematologic cancer.

Therefore, we intend to investigate the role of inflammatory
markers: Neutrophil-lymphocyte ratio (NLR), Platelet-lympho-
cyte ratio (PLR), Platelet-monocyte ratio (PMR), Hemoglobin-
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platelet ratio (HPR), Hemoglobin-lymphocyte ratio (HLR),
Lymphocyte-monocyte ratio (LMR), systemic immune-inflam-
mation index (SII) and derived Neutrophil-lymphocyte ratio
(dNLR), which were used alone or in combination, in early
screenings and diagnoses of hematologic malignancies.

Material and methods. Study was conducted according
to the principles of the 1975 Declaration of Helsinki and its
later amendments or comparable ethical standards and was
approved by Tbilisi State Medical University Biomedical Re-
search Ethics Committee. Formal consent was not required
for this retrospective study, while all data were kept confiden-
tial. 23 patients with hematologic malignancies (Hodgkin and
non-Hodgkin Lymphomas, myeloid neoplasms)were enrolled
in study. Complete blood count (CBC) obtained at the time of
diagnosis were used for analysis. 28 age-matched individuals
who underwent routine laboratory study were used as con-
trols. Patients who had any type of cancer, acute or chronic
infections, autoimmune diseases, hematologic diseases were
excluded from the study.

Systemic inflammatory factors, such as the neutrophil-lym-
phocyte ratio (NLR), Platelet-lymphocyte ratio (PLR), Plate-
let-monocyte ratio (PMR), Haemoglobin-platelet ratio (HPR),
Haemoglobin-lymphocyte ratio (HLR), Lymphocyte-monocyte
ratio (LMR),systemic immune-inflammation index (SII) and de-
rived Neutrophil-lymphocyte ratio (INLR) were analysed from
patients with hematologic malignancies and their age-matched
controls.The counts for total white blood cells, neutrophils, lym-
phocytes, platelets, monocyte and hemoglobin were taken from
patient’s CBC analyses extracted from medical records. NLR
was calculated by dividing the absolute count of neutrophils by
the absolute count of lymphocytes. Same method applies for
the calculation of PLR, PMR,HLR, HPR, LMR ratios. dNLR
was calculated using a formula: dNLR=neutrophil/(total white
cell - neutrophil). SII was defined as follows: SII = neutrophil x
platelet/lymphocyte.

Statistical analysis was performed using GraphPad and SPSS
softwares. The area under the curve (AUC), sensitivity, specific-
ity, and cut-off values were compared using the receiver oper-
ating characteristic (ROC) curve. A P<0.05 was considered as
statistically significant.

Results and discussion. Table 1 summarizes demographic
characteristics and CBC-derived inflammatory markers of
patients with hematologic malignancies and age-matched
control. Demographic characteristics such as age and gen-
der show no difference between patient and control groups
(p>0.05, Table 1). The laboratory data shows although total
white blood cells, absolute neutrophils, lymphocyte, mono-
cytes, and total platelets are comparable between patients and
controls (p>0.05), inflammatory markers such as NLR, PLR,
PMR, HLR, SII and dNLR are significantly higher in patients
with blood malignancies compared to age-matched controls
(p=0.005, p=0.004, p=0.0016, p=0.0026, p=0.0075, p<0.001,
respectively) (Fig. 1). Hemoglobin level is significantly low-
er in patients (p=0.0013). There is no difference in LMR and
HPR levels between the groups.
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Table 1. Demographic characteristics and laboratory parameters of patients
with hematologic malignancies and age-matched control

Parameters Patients Group Control Group p Value
Age 52.9+11.7 48.3£15.7 NS
Gender: F/M (%) 52.2%/47.8% 57.1%/42.9% NS
Total white blood cells (x109/L) 7.5348.1 6.36£1.15 NS
Absolute neutrophil count (x109/L) 5.55+7.2 3.65+0.9 NS
Absolute lymphocyte count (x109/L) 3.2+5.2 2.05+0.4 NS
Absolute monocyte count (x109/L) 3.6+£11.9 0.5+0.1 NS
Total platelets (x109/L) 334.6+224.5 248.9+43.9 NS

HGB 11.3343.3 13.6+0.97 =0.0013

NLR 3.2342.3 1.85+0.58 =0.005

PLR 308.1£250.2 125.5+30.2 =0.004

PMR 1114.34934.6 511.2+121.4 =0.0016

HLR 12.0+£8.2 6.92+1.45 =0.0026

SII 1241.94+1445.7 466+207.8 =0.0075
LMR 5.5+5.4 4.2+1.07 NS
HPR 0.06+0.04 0.06+0.01 NS

dNLR 2.7+1.6 1.37+0.36 =0.0002

HGB — hemoglobin; NLR — neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio; PMR — platelet/monocyte ratio;
HLR — HGB/lymphocyte ratio; LMR — lymphocyte/monocyte ratio; dNLR derived neutrophil-to-lymphocyte ratio;
SII - systemic immune-inflammation index; HPR — HGB/platelet ratio; NS — not significant

Data is presented with meantStandard deviation
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Fig. 1. NLR, PLR, PMR, HLR, SII and dNLR in patients with hematologic malignancies compared

with healthy age-matched control

Fig. 1 indicates levels of NLR, PLR, PMR, HLR, SII and dNLR compared between patients with hematologic malignancies
and age-matched controls; Data are expressed as mean+=SEM

Receiver operating characteristic (ROC) curves for inflamma-
tory markers were plotted (Fig. 2) to identify optimal cut-off val-
ues for higher sensitivity and specificity (Table 2). HLR, dNLR
and HPR were associated with patients diagnoses (p<0.050).
dNLR has the highest AUC score. For diagnosing hematologic
malignancies, the AUC of the ROC curve for dNLRwas 0.810
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with 95% CI of 0.646-0.975, for HLR — 0.712 with 95% CI of
0.480-0.944 and for HPR — 0.692 with a 95% CI of 0.441-0.943.
No significant influence was determined for NLR, PLR, PMR,
SII and LMR (p>0.05). However, combining these six biomark-
ers — NLR, PLR, PMR, HLR, SII and dNLR reached the best
AUC score — 0.923 with 95% of CI of 0.778-1.000 (Fig 3).
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Table 2. The results of the receiver operating characteristic (ROC) curve analysis
of the parameters used in the diagnosis of hematologic malignancies
AUC Std. Error 95% CI Cut-off Se“(s.,i/?)v ity Spe(f,g‘)city P value

NLR 0.666 0.109 0.453-0.879 2.185 61.5 75 0.090
PLR 0.659 0.125 0.415-0.904 196.5 61.5 100 0.104
PMR 0.690 0.122 0.450-0.930 637.895 69.2 82.1 0.053
HLR 0.712 0.118 0.480-0.944 8.675 69.2 89.3 0.031
SII 0.618 0.118 0.387-0.849 533.48 61.5 78.6 0.228
dNLR 0.810 0.084 0.646-0.975 1.4750 76.9 71.4 0.002
HPR 0.692 0.128 0.441-0.943 0.0392 69.2 100 0.050
LMR 0.352 0.126 0.105-0.598 4.1038 38.5 50 0.130
Comb. 0.923 0.074 0.778-1.000 0.4098 92.3 100 0.000

ROC — receiver-operating characteristic; AUC — area under the curve; Std. Error — standard error; CI — confidence interval;

NLR — neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio; PMR — platelet/monocyte ratio,
HLR — HGB/lymphocyte ratio; LMR — lymphocyte/monocyte ratio; dNLR derived neutrophil-to-lymphocyte ratio;
HPR — HGB/Platelet ratio; SII - systemic immune-inflammation index;, Comb. - NLR+PLR+PMR+HLR+SII+dNLR

Table 3. Results of Pearson correlation analysis (R) for the investigated inflammatory markers

in patients with hematologic malignancies

NLR PLR PMR HLR SII dNLR HGB
NLR 1 0.737** 0.174 0.503 0.860%* 0.423 -0.565%*
P=0.004 P=0.569 P=0.080 P=0.000 P=0.150 P=0.044
PLR 1 0.530 0.716** 0.592%* 0.200 -0.607*
P=0.062 P=0.006 P=0.033 P=0.513 P=0.028
1 0.202 0.305 -0.084 -0.480
PMR
P=0.508 P=0.311 P=0.784 P=0097
1 0.163 -0.114 -0.466
HLR
P=0.595 P=0.711 P=0.109
1 0.452 -0.466
SIT
P=0.121 P=0.109
1 -0.425
dNLR
P=0.148

Pearson correlations are presented between CBC-derived inflammatory markers: NLR, PLR, MLR, HLR, SII, dNLR and HGB;
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**Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05
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Table 3 shows correlations between studied inflamma-
tory markers calculated with Pearson correlation analysis.
NLR and PLR revealed strong negative correlation with
HGB levels (correlation coefficient between NLR and HGB,
-0.565; p=0.044; correlation coefficient between PLR and
HGB, -0.607; p=0.028) and strong positive correlation with
SII (correlation coefficient between NLR and SII, 0.860;
p=0.000; correlation coefficient between PLR and SII, 0.592;
p=0.033). PLR had a significant positive correlation with
HLR (correlation coefficient, —0.716; p = 0.006). There was
no correlation between the PMR and NLR (P = 0.569), PLR
(P=0.062), HLR (P=0.508), SII (p=0.311), dNLR (p=0.784)
and HGB (p=0.0097), HLR and SII (p=0.595), dNLR (0.711)
and HGB (P=0.109), SII and dNLR (p=0.121) and HGB
(p=0.109).

Since inflammation plays a key role in the onset and de-
velopment of tumors [17]. Simple-to-use and inexpensive
diagnostic and prognostic cancer biomarkers is of great im-
portance. Systemic inflammation leads to alteration in the
peripheral blood components [3]. Due to the fact that neu-
trophils, platelets, lymphocytes, monocytes and hemoglobin
have a crucial role in inflammation, ratios of these param-
eters can act as measurement of the degree of inflammation
in cancers. In recent years many studies have shown that dif-
ferent kind of ratios of CBC components: NLR, PLR, MLR,
SII are useful in prognostics of many diseases, among them
cancer [14,18,19]. NLR, PLR and MLR have already proved
themselves as good prognostic factors in many solid tumors
[20-23].

Recent study shows that hematological ratios such as PLR
and HPR relates to clinicopathological features in colon can-
cer and their combined application with CEA can improve
the diagnostic efficacy of distinguishing between colon can-
cer and benign colon tumors [24]. Reduced hemoglobin to
platelet ratio (HPR) is associated with the poor prognosis of
renal cell carcinoma [25]. Prognostic significance of these
new tumor biomarkers, such as NLR, PLR and LMR were
confirmed in several hematological malignancies such as
DLBCL, HL and MM [26,27].

However, there is still little evidence for its significance in
other abnormalities of hematopoietic system.

Despite the fact that the value of NLR, PLR and MLR in
patients with some hematologic malignancies has been stud-
ied before, we were the first to study different CBC-derived
biomarkers in combination and reveal the relationships be-
tween them.

We demonstrated that the patients with hematologic malig-
nancies have significantly increased level of inflammatory mark-
ers: NLR, PLR, PMR, HLR, SII and dNLR and decreased level
of HGB in comparison with age-matched controls.Our findings
indicate that NLR and PLR positively correlate with each other
and SII and negatively correlate with HGB. PLR has positively
correlated also with HLR.

Accuracy of studied markers were measured by the area under
the ROC curve. It reveals that ANLR has the highest AUC score.
For diagnosing hematologic malignancies, the AUC of the ROC
curve for dNLR was 0.810 with a 95% CI of 0.646-0.975. How-
ever, combining these six markers - NLR, PLR, PMR, HLR, SII
and dNLR reached the best AUC score - 0.923 with a 95% of CI
0f 0.778-1.000.

To our knowledge, we are the first to investigate the diagnos-
tic value of CBC-derived inflammation related eight biomarkers
alone and in combination in case of hematologic malignancies.
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NLR, PLR, PMR, HLR, SII and dNLR are excellent systemic
inflammatory biomarkers and their use in combination could
serve as a promising diagnostic and prognostic factors for pa-
tients with hematologic malignancies.

Our study has several limitations. First, study was retrospec-
tively designed and was done on a relatively small number of
patients. All studied patients were from one clinical center. In
future, more studies should be required to further validate the
diagnostic and prognostic value of these biomarkers for hema-
tologic malignancies.

We think that NLR, PLR, PMR, HLR, SII and dNLR, which
are easily detectable and applicable laboratory parameters, will
be a useful prognostic tool in clinical practice, helping individu-
alize the intensity of therapy according to the level of systemic
inflammation of each patient.
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SUMMARY

COMPLETE BLOOD COUNT DERIVED INFLAMMA-
TORY BIOMARKERS IN PATIENTS WITH HEMATO-
LOGIC MALIGNANCIES

"Nanava N., *Betaneli M., *Giorgobiani G., 'Chikovani T.,
1Janikashvili N.

Thilisi State Medical University, 'Department of Immunology,
’Department of Surgery; M. Zodelava Hematology Centre,
Thilisi, Georgia

Inflammation sometimes can be associated with the develop-
ment of number of diseases, among them cancer. Few studies
show prognostic value of different inflammatory markers, such
as lymphocyte and monocyte count, neutrophil-lymphocyte ra-
tio (NLR), platelet-lymphocyte ratio (PLR) and others in some
types of blood cancers. There is further need to investigate easy
measurable diagnostic and prognostic novel biomarkers in he-
matologic malignancies.

Our aim was to investigate the role of inflammatory markers:
NLR, PLR, platelet-monocyte ratio (PMR), hemoglobin-platelet
ratio (HPR), hemoglobin-lymphocyte ratio (HLR), lymphocyte-
monocyte ratio (LMR), systemic immune-inflammation index
(SII) and derived neutrophil-lymphocyte ratio (ANLR), which
were used alone or in combination, in early diagnoses of hema-
tologic malignancies.

The counts for total white blood cells, neutrophils, lympho-
cytes, platelets, monocyte and hemoglobin as well as systemic
inflammatory factors, such as NLR, PLR, PMR, HPR, HLR,
LMR, SII and dNLRwere analysed from patients with hema-
tologic malignancies and their age-matched controls. The area
under the curve (AUC), sensitivity, specificity and cut-off val-
ues, as well as correlations between these inflammatory markers
were analyzed.

The patients with hematologic malignancies have signifi-
cantly increased level of inflammatory markers: NLR, PLR,
PMR, HLR, SII and dNLR in comparison with age-matched
controls. NLR and PLR positively correlate with each other
and SII and negatively correlate with HGB. Additionally,
PLR has positive correlation with HLR. dNLR has the high-
est AUC score. For diagnosing hematologic malignancies the
AUC of the ROC curve for dNLR was 0.810 with a 95% CI of
0.646-0.975. However, combining these six markers - NLR,
PLR, PMR, HLR, SII and dNLR reached the best AUC score
- 0.923 with a 95% of CI of 0.778-1.000.

Results indicate that NLR, PLR, PMR, HLR, SII and dNLR,
which are easily detectable laboratory parameters and reflect
systemic inflammatory response can be predictive factors for
hematologic malignancies.

Keywords: Inflammatory biomarkers, hematologic malig-
nancies, cancer.
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BOCHAJIMTEJIBHBIE BUOMAPKEPBI, ITOJIYYEH-
HBIE U3 OBLIEI'O AHAJIN3A KPOBU Y NAIIUEHTOB
CIEMATOJIOT'HTYECKUMHU 3JIOKAYECTBEHHBIMUA
HOBOOBPA3OBAHUSIMU

'"Hanapa H.B., ’beranean ML.A., “Tuoproouanu I.T.,
"Juxosanu T.W., Txanukamsuan H.H.

Tounucckuii 20cyoapcmeeHubvlll MeOUYUHCKUL yHusepcumen,
l0enapmamenm ummynonoauu; *oenapmamenm xupypeuu; “I'e-
Mmamonoeuveckuil yenmp M. 300enasa, Tounucu, I'pysus

Bocnanenne nHOTAa MOXXET OBITH CBSI3aHO C PA3BUTHEM Iie-
JIOTO psifa 3a00JeBaHU, B TOM YHCIE U paka. MamoducieH-
HBI€ HCCIEOBAHNUS YKA3hIBAIOT HA BO3MOXKHOE MTPOTHOCTHYE-
CKO€ 3HaueHHE Pa3IMYHBIX BOCHAIUTEIbHBIX MapKepOB IMpH
HEKOTOPBIX BH/aX paka KpoBH. K 3TuM Mapkepam OTHOCSTCS:
KOJTHYECTBO JIUM(OIUTOB U MOHOIIUTOB, COOTHOIIEHUE HEil-
TpopmioB u jgumdonutoB (NLR), coorHomenme TpombO-
nutoB u mumdonutoB (PLR). B Oynymem Bechbma 3HaYMMO
BEISIBIICHHE HOBBIX, JIETKO M3MEPSEMBIX AHATrHOCTHUECKHUX H
MIPOTHOCTHYECKUX OMOMapKepOB IeMaTONOTHIECKUX OIYXO-
Jel.

Lenbio nccnenoBanus SBUIOCH BHISIBICHNE POIH BOCHAIHU-
TenbHBIX MapkepoB NLR, PLR, cooTHomeHne TpoMOOIHTOB
u moHonuToB (PMR), cooTHOmeHne remMornoOnHa M TPOM-
oouutoB (HPR), cooTHOmEHNE reMOrnoOnHa U TUM(POIHUTOB
(HLR), cootnomenune nuMmporuToB U MoHouutoB (LMR),
WHJIEKC CHCTEMHOTO MMMYHHOTO BocmaneHus (SII) u mpous-
BOJIHOE COOTHOIICHUS HelTpoduioB u numponutos (ANLR),
KakK B OT/EIBbHOCTH, TaK U B KOMOWHAINH, TIPU paHHEH qua-
THOCTHKE TeMaTOIOTUIECKOIl HEeOMIa3nuH.

B kpoBu GONBHEIX IeMaTONOTHYECKHMH HEOIUIa3UsIMH U
JUI COOTBETCTBYIONIMX KOHTPOJBHBIX BO3PACTHBIX TPYHI
OTpe/eNieHo o0mIee KOMMYECTBO OENBIX KIETOK KPOBH, HEM-
TpopMIOB, TUM(OIUTOB, MOHOIIUTOB, YPOBEHb IreMOTIIO0U-
Ha, TaK JXe, KaK M CHCTEMHBIE BOCHAIHTENbHBEIE (AKTOPEI
- NLR, PLR, PMR, HPR, HLR, LMR, SII u dNLR. Bsum
n3ydeHsl wromans mox kpuBoid (AUC), 9yBCTBUTENBHOCTS,
CHeNU(UIHOCTh U MOPOTOBOE 3HAUCHHE, a TAKIKE KOPPEs-
IIUH, CYNIECTBYIOIINE MEXAY YKa3aHHBIMH BOCIIATHTEIbHEI-
MH MapKepamH.

VY TanueHToB ¢ TeMaTOJOTHYECKHMH HEOTUIa3WsAMH 3HadH-
TEJHHO MOBBIIIEH YPOBEHb BOCHAIUTEIbHBIX MapkepoB: NLR,
PLR, PMR, HLR, SII u dNLR B cpaBHEHHH C KOHTPOJIBHOM
Bo3pacTHOM rpymnmnoi. NLR u PLR nmonoxurensHo Koppenupy-
10T JIpyT ¢ apyrom u ¢ S, omHako HaOIIOMAETCS OTPHLATENb-
Has xoppemsnus ¢ HGB. PLR Takke mMeeT MoIoKUTETHHYIO
xoppersio ¢ HLR. dNLR wmMeer HauBhICHIME TMOKA3aTEIH
AUC. Ing AMarHOCTUPOBAHUS T€MATONOTHYECKUX HEOIUTa3Huit
AUC ROC-kpuBas s dANLR cocrasuna 0.810; 95% nosepu-
TenbHBIH uHTEpBal - 0.646-0.975. OnqHako KOMOMHUPOBaHHOE
HCIIOJIb30BAHKE BCEX MEPEUUCIEHHBIX IeCTH MapkepoB - NLR,
PLR, PMR, HLR, SII u dNLR maer Hammtydmmii mokasareib
AUC - 0.923; 95% noseputensusril uaTepBai - 0.778-1.000.

[Tonyuennslie pe3ynbTarsl mokasbiBatoT, uTo NLR, PLR, PMR,
HLR, SII u dNLR, sBISsCH JT€TKO H3MEPSIEMBIMHU JTa00PaTOPHBI-
MH OKa3aTesIMH CHCTEMHOTO UMMYHHOTO BOCTIAQJICHHUS, MOTYT
OKa3aThCsI IPEANKTOPAMH TSI TEMATOIIOTHIECKUX OITyXOJIEBBIX
3a00eBaHNUI.
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PERIPHERIAL BLOOD BIOMARKERS IN PATIENTS
WITH REFRACTORY IMMUNE THROMBOCYTOPENIA

"Metreveli S., *Kvachadze I., ’Kikodze N., 'Chikovani T., 'Janikashvili N.

Thilisi State Medical University, ' Department of Immunology;
’Institute of Medical Biotechnology, *Department of Physiology, Georgia

Immune thrombocytopenia (ITP, also called idiopathic
thrombocytopenic purpura) is an acquired thrombocytope-
nia caused by autoantibodies against platelet antigens [1]. It
is one of the most common causes of thrombocytopenia in
otherwise asymptomatic adults. The pathogenesis of ITP is
incompletely understood.

Therapy for immune thrombocytopenia (ITP) differs for dif-
ferent patients: some do not require any treatment; others have
a spontaneous remission or respond to first-line therapy with
glucocorticoids; and others continue to have severe thrombocy-
topenia necessitating additional therapy [2]. Second-line therapy
is generally reserved for patients with thrombocytopenia that are
refractory for first-line treatment and is associated with signifi-
cant bleeding symptoms (e.g., mucosal purpura, more serious
bleeding) or for severe, persistent or recurrent thrombocytope-
nia (e.g., platelet count <20,000/microL) following glucocorti-
coid-based treatments [3-6]. The group of patients we have in-
vestigated in this report was refractory for the first line treatment
and had splenectomy as a second-line therapy.

Inflammation is known to have a significant role in the course
of many benign and malignant diseases. Neutrophil-lymphocyte
ratio (NLR) and Platelet-to-lymphocyte ratio (PLR) have been
used frequently as a marker of systemic inflammation in recent
years. Liping Wang et al. demonstrated that NLR was signifi-
cantly higher in systemic lupus erythematous (SLE) patients
than in healthy controls (SMD=1.43; 95% CI, 0.98-1.88) [7].
PLR and NLR are also frequently used in clinical studies for
Rheumatoid Arthritis (RA) [8-10]. Most of the investigations
of inflammatory factors with ITP patients are associated with
the first line treatment. It has been studied the response to corti-
costeroid therapy associated with NLR in ITP [11], Platelet-to-
lymphocyte ratio (PLR) has also been investigated in different
studies, risk of recurrence in ITP patients with first-line treat-
ment, correlation between PLR and Glucocorticoid resistance
in newly identified ITP [12,13], but evidence regarding associa-
tion between inflammatoryfactors in patients with ITP who are
refractory to first line treatment is limited.

Herein, we have investigated the altered NLR, PLR, plate-

let to monocyte ratio (PMR), derived NLR (dNLR) and systemic
immune-inflammation index (SII)values in ITP patients who had
splenectomy as a second line treatment and compare it with age-
matched control group and their correlation with platelet count.

Material and methods. This study was carried out in accor-
dance with the principles of the 1975 Declaration of Helsinki
and its later amendments or comparable ethical standards, and
was approved by Tbilisi State Medical University Biomedical
Research Ethics Committee. Formal consent was not required
for this retrospective study, while all data were kept confidential.

Systemic inflammatory factors NLR, PLR, PMR, dNLR, and
SII were conveyed and analyzed from 6 ITP patients who were
refractory to first line treatment and had splenectomy as a sec-
ond line therapy, and28 age-matched controls (the patients who
had other hematologic disease, cancers, acute or chronic infec-
tions, liver or kidney disease, were excluded from the study).

The counts for white blood cells, neutrophil, lymphocyte,
platelet and monocyte were taken from patient’s CBC analyses
extracted from medical records. NLR, PLR, PMR were calcu-
lated as the absolute count of neutrophils, platelets, monocytes
respectively, divided by the absolute lymphocyte count. The
dNLR was calculated using a formula: dNLR= neutrophil/(total
white cell - neutrophil). The SII was defined as follows: SII =
monocyte X Platelet/lymphocyte.

Statistical analysis was performed using Graph Pad and SPSS
software. Correlations between the variables were determined
by Spearman’s correlation coefficient. The area under the curve
(AUC), sensitivity, specificity, and cut-off values were com-
pared using the receiver operating characteristic (ROC) curve.
A P<0.05 was considered as statistically significant. Categorical
variables were shown as percentages and continuous variables
were presented as mean + standard deviation (SD).

Result and discussion. Patient characteristics and laboratory
parameters are summarized in Table 1. The median age of the
patients at the time of diagnosis was 49 years (range, 20-76), the
genders was equal. None of the ITP patient had response on first
line treatment; in all cases were done splenectomy as a second
line therapy.

Table 1. Demographic characteristics and laboratory parameters of patients with refractory ITP and age-matched control

Parameters Patients Group (n = 6) Control Group (n =28) p Value
Age 49.00 +£9.38 48.3+15.7 NS
Gender: F/M (%) 50/50% 57.1/42.9% NS
Total white blood cells (x109/L) 8.39 +1.968 6.36 + 1.15 =0.0294
Absolute neutrophil count (x109/L) 5.94 £ 1.65 3.65+0.9 =0.0037
Absolute lymphocyte count (x109/L) 2.53 +£0.65 2.05+0.4 NS
Absolute monocyte count (x109/L) 0.58 £0.19 0.5+0.1 NS
Total platelets (x109/L) 52.33+£21.32 248.9+439 <0.0001
Hemoglobin 12.47+0.77 13.6 £0.97 =0.440
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Table 2. Comparison of systemic inflammatory factors in ITP patients and age-matched control groups

Parameters ITP n=6 Control n=28 P value
NLR 3.763+0.6894 1.849+0.1112 <0.0001
PLR 25.14+5.007 125.545.713 <0.0001
PMR 76.60+15.18 511.2422.96 <0.0001

dNLR 2.750+0.5241 1.366+0.06943 <0.0001
SII 25.13+8.754 63.30+3.985 0.0003

NLR - neutrophil lymphocyte ratio, PLR - platelet ymphocyte ratio, PMR - platelet monocot ratio,
dNLR - Derived neutrophil to lymphocyte ratio, The SII - Systemic Immune-Inflammation Index
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Fig. 1. NLR, PLR, PMR,dNLR, and SII in refractory ITP Patients compared with age-matched control

Table 3. The results of the receiver operating characteristic (ROC) curve analysis
of refractory ITP patients compared with age-matched control

AUC SE 95% CI Cut-off Sensitivity (%) | Specificity (%) p-value
NLR 0.875 0.104 0.671-1.000 2.64 83.3 99.92 =0.04
PLR 1.000 0.067 1.000-1.000 59.25 100 100 =0.05
PMR 1.000 0.000 1.000-1.000 211.25 100 100 <0.001
dNLR 0.869 0.115 0.644-1.000 1.91 83.3 99.96 <0.001
SII 0.899 0.059 0.782-1.000 47.45 83.3 99.78 =0.002

We explored higher NLR, dNLR in ITP patients then the con-
trol group (Fig. 1). The NLR in age-matched control and ITP
were 1.849+0.1112 and 3.763+0.6894 (p<0.0001); dNLR were
1.366+0.06943 and 2.750+0.5241 (p<0.0001); SII were dimin-
ished in ITP patients compare to healthy group 25.13+8.754 and
63.30+3.985 (p=0.0003), as shown in Table 2, Figure 1.PLR
and PMR were significantly low in ITP Patients compared to
age-matched control. PLR was25.14+5.007 and 125.5+£5.713
in ITP and control group respectively (p<0.0001). PMR was
also significantly low in ITP patients compared to control group
76.60+15.18 and 511.2+£22.96 (p<0.0001).

ROC - receiver-operating characteristic; CI — confidence in-
terval, AUC — area under the curve; SE — standard error; NLR
— neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio;
PMR: platelet monocot ratio; dNLR derived neutrophil-to-lym-
phocyte ratio; SII: Systemic Immune-Inflammation Index

The results of the receiver operating characteristic (ROC)
curve analysis of studied parameters are presented in Table 3.
All have an area under the curve of more than 0.5. PLR and
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PMR had the highest AUC scores of 1.000 with a 95% CI of
1.000-1.000, followed by SII (0.899), NLR (0.875) and dNLR
(0.869).

The Study demonstrates that PLT was negatively correlated
with NLR and dNLR r=-0.605, P value is below 0.01 level.
There was positive correlation with SII r=0.799; PLR r=0.863;
PMR 1=0.40. P value is also below 0.01 levels (Table 4).

The pathogenesis of ITP is incompletely understood. Reduced
platelet lifespan is due to antibody-mediated destruction pro-
duced by the patient’s B cells, most often directed against plate-
let membrane glycoproteins such as GPIIb/III; however, other
mechanisms are likely important, including autoreactive cyto-
toxic T cells, as well as humoral and cellular autoimmunity di-
rected at megakaryocytes, causing impaired platelet production.
[1][14][15]. Antibody production in ITP appears to be driven by
CD4-positive helper T cells reacting to platelet surface glyco-
proteins, possibly involving CD40:CD40L co-stimulation [16].
Splenic macrophages appear to be the major antigen-presenting
cells.
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Table 4. Correlation coefficients of inflammatory biomarkers: NLR, PLR, PMR, dNLR, and SII with PLT in refractory ITP
NLR dNLR PLR SII PMR NLR
PLT -0.605%* -0.605%* 0.863* 0.799* 0.840% -0.605%*
P value 0.000 0.000 0.000 0.000 0.000 0.000

PLT- platelets total; NRL — neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio; PMR: platelet monocot ratio; dNLR

derived neutrophil-to-lymphocyte ratio; SII: Systemic Immune-Inflammation Index.

* - correlation is significant at the 0.01 level

Inflammatory factors have been studied in many autoimmune
diseases. Lixiu Li et al demonstrates NLR in SLE patients and
compares it with the healthy controls. NLR in SLE patients were
significantly elevated and had high diagnostic value (sensitivity,
0.574; specificity, 0.926; 95% CI, 0.668-0.845; P<0.001). [17]

Zunni Zhang et al observed Behcet Disease diagnostic values
of NLR, HB and combined NLR with HB and found the value
particularly high when combine NLR with HB.[18]

Go Eun Yang et al. showed that in chronic ITP patients NLR
level is low at diagnosis (1.23+1.38 vs. 1.54+1.15, P=0.42) com-
pared after recovery when NLR is significantly high (1.58+1.71
vs. 1.3120.76, P=0.21).[8]

In a study conducted by Jun Song et al, they found that PLR
may be a useful parameter to consider the risk of recurrence in
ITP patients receiving first-line therapy. [13]

As there are limited data of inflammation markers in refractory
ITP, in our study we evaluated the inflammation factors NLR, PLR,
and MLR, dNLR, and SII in ITP patients who were refractory to
first line therapy and had a splenectomy as a second line treatment
and compared the results with aged matched control group.

In conclusion, this study certifies that inflammatory factors
in ITP patients significantly differ from the aged matched con-
trol group. The correlation significance of biomarkers with PTL
were below the 0.01 level. However, this is a retrospective anal-
ysis and more and larger scale research is needed to confirm as
the validity of such biomarkers.
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SUMMARY

PERIPHERIAL BLOOD BIOMARKERS IN PATIENTS
WITH REFRACTORY IMMUNE THROMBOCYTOPE-
NIA

"Metreveli S., ’Kvachadze I., ?Kikodze N., 'Chikovani T.,
1Janikashvili N.

Thilisi State Medical University, 'Department of Immunology,
’Institute of Medical Biotechnology, *Department of Physiology,
Georgia

Immune thrombocytopenia is an acquired thrombocytopenia
caused by autoantibodies against platelet antigens, the patho-
genesis of ITP is incompletely understood. Evidence regarding
association between inflammatory factors in patients with ITP
who are refractory to first line treatment is limited.The purpose
of our study was to investigate the diagnostic value of NLR,
PLR, and PMR, dNLR, and SII in ITP patients who were re-
fractory for the first line treatment and had splenectomy as a
second-line therapy.

Statistical analyses of inflammatory biomarkers were per-
formed using SPSS v.26 and Graph Pad Prism. Correlations
between the variables were determined by Spearman’s corre-
lation coefficient. The area under the curve (AUC), sensitivity,
specificity, and cut-off values were compared using the receiver
operating characteristic (ROC) curve.

Our data revealed that NLR and dNLR were increased
(p<0.0001), while SII level was decreased (p=0.0003), PMR
and PLR were also significantly low (p<0.0001) in ITP patients
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compared with the age matched conrl group. In addition PLT
level was negatively correlated with NLR and dNLR (r=-
0.605, P<0.01), while there was positive correlation with
SII, PLR, PMR (SII r=0.799; PLR r=0.863; PMR r=0.40,
P<0.01). ROC curve analysis revealed ACU of PLR and PMR
were 1.000 (P=0.05 and P<0.001), followed by SII 0.899
(P=0.002), NLR 0.875 (P=0.04) and dNLR 0.869 (P=0.05).

We observed that inflammatory factors in ITP patients signifi-
cantly differ from the age matched controls, however larger scale
research is needed to confirm the validity of such biomarkers.

Keywords: Immune thrombocytopenia, NLR, PLR, PMR,
dNLR, SII, PLT.

PE3IOME

BUOMAPKEPHI NEPUGEPUYECKOMN KPOBH VY IIA-
IUEHTOB C PEOPAKTEPHOI UMMYHHOM TPOM-
BOLIUTONEHUEN

"Merpesesin C. 1., *KBauanze U. 1., “Kukoxsze H.O.,
"JYukoauu T.W., Ixanuxamsuan H.H.

Téunucckuil 20Cy0apCmeeHHblll MEOUYUHCKULL YHUGepCUMen,
loenapmamenm ummynonozuu; *Hucmumym meouyunckoi ouo-
mexnonoauu, *denapmamenm Qusuonozuu, Ipysust

Nmmynnas tpom6onutonenust (ITP) sBisiercst mpruoOpeTeH-
HOU TPOMOOIIUTONICHHEH, BBI3BAHHON ayTOAHTHTEIAMH K aHTH-
reHam TpombonutoB. [larorenes ITP no konua He usyuen. [lo-
Ka3aTeJbCTBA CBS3UM MEXKIY BOCIAIUTEIBHBIMU (akTopamu y
nanuentoB ¢ ITP, He monnaromuxcs JeUYSHUIO TIEPBOM JIMHUH,
OrpaHUYCHBI.

Lenpro JaHHOTO UCCIEIOBAaHUA SIBUJIACh OLIGHKA JMAarHOCTU-
YECKOH LIEHHOCTH COOTHOLICHHUH HEUTPO(DUIOB U JIMM(OLUTOB
(NLR), tpombGouutoB u sumbormroB (PLR), MoHonuToB u
TpomboiuToB (PMR), mpor3BOAHOTO COOTHOLICHUST HEUTPODHU-
108 1 tumpouutos (ANLR) 1 crucTemMHOro HHACKCa HIMMYHHOTO
Bocnanenus (SII) y maruentos ¢ ITP, pedpakrepubix Kk seue-
HHIO NIEPBOM JIMHUU U KOTOPBIM B KQ4eCTBE TEPAIuK BTOPO JIH-
HHUHU ObLIA TPOBE/ICHA CIUICHIKTOMHUSL.

CTaTUCTUYCCKUN aHAJM3 BOCIHAIUTCIBHBIX OMOMAapKEPOB
nposoauiics ¢ ucnonszoBanneM SPSS v.26 u Graph Pad Prism.
Koppensiun Mexay nepeMeHHbIMU Olpee/sUTCh Koddduuu-
eHToM Koppesnsauuu Cnupmena (Spearman). MccnenoBansl mio-
mae nox kpuBoil (AUC), 4yBCTBUTENIBHOCTD, CIICU(DUIHOCTD
Y TIOPOTOBOE 3HAYCHHUE C UCIOIH30BAHNEM KPUBOH pabounx xa-
paxrepuctux npuemuauka (ROC).

AHanu3 HalIMX JaHHBIX MO0Ka3all, yTo y nauuenrtos ¢ ITP, mo
CPaBHEHHIO C KOHTPOJIBHOM rpymioi, mokaszarenu NLR u dNLR
ObUIN CTaTUCTHYECKH JOCTOBEpHO yBenaudeHsl (p<0,0001), B To
BpeMs kak ypoBeHb SII 6bu1 camxen (p=0,0003); PMR u PLR
Takke ObUIM 3HaunTEabHO HE3KHUMHU (p<0,0001). Kpome Toro,
yposerb PLT orpunarensHo koppenuposan ¢ NLR u dNLR
(r=-0,605, p<0,01), B TO € Bpemsi OTMEYAJIACh MOJOKHUTECIb-
nast koppessiuus ¢ SII, PLR u PMR (SII r=0,799; PLR r=0,863;
PMR r=0,40, P<0.01).

Amnanus kpuoid ROC noxka3zai, uto AUC st PLR u PMR co-
crasmia 1.000 (p=0,05 u p<0,001), nanee cnenosainu SII - 0,899
(P=0,002), NLR - 0,875 (P=0,04) 1 NLR - 0,869 (p=0,05).

Takum 00pa3om, BoCHanuTeIbHble (HAKTOPHI y MALUEHTOB C
ITP 3HauuTENBHO OTIMYAIOTCS OT IMOKA3aTeje KOHTPOJIbHOU
IPYIIIIBI, OHAKO ISl HOATBEPIKICHUS JOCTOBEPHOCTH JTAaHHBIX
OromMapkepoB HEOOXOIMMBI OOJIee MacIITAOHbIE UCCIICOBAHUSI.
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CLINICAL SONOGRAPHIC ANALYSIS OF BIOMETRIC INDICATORS
OF BUCCAL THICKNESS AND BUCCAL FAT PAD IN PATIENTS WITH DIFFERENT FACIAL TYPES

'"Ruzhitska O., ’Kucher A., *Vovk V., 'Vovk Y., *Pohranychna Kh.

Danylo Halytsky Lviv National Medical University, ' Department of surgical and orthopedic dentistry
of the faculty of postgraduate education; *Department of Diagnostic Radiology of the Faculty of Postgraduate Education;
3Department of Surgical Dentistry and Maxillofacial Surgery, Ukraine

In recent years, the morphofunctional features of the buccal
fat pad (BFP) of patients have been studied in detail for exten-
sive clinical application in surgical dental practice. The morpho-
logical benefits of the BFP are related to its saturation with
cell complexes with significant regenerative potential, high
vascularization, malleable texture, plastic size preformation
capabilities, and direct involvement in the implementation
of the basic functions of the maxillofacial area (MFA). All
this determines the potential for the application of the BFP
to replace tissue defects and deformities [1-3]. Meanwhile, in
literature and from our own experience with practical appli-
cation of BFP, we encountered the issue of specific determi-
nation of its volumetric parameters in patients, which would
significantly facilitate maxillofacial surgeons not only to re-
move a BFP fragment, but it would prevent the occurrence
of unnecessary complications, such as postoperative hernia,
pseudohernia, or BFP lipoma. From this perspective, we be-
lieve that, at the present stage of development of plastic and
reconstructive surgery of the maxillofacial area, surgical ap-
proaches to the optimal and safe performance of such surgical
interventions should be based on interdisciplinary assessment

© GMN

of patients before surgery, and they take into account the in-
dividual typological characteristics of morphological facial
features upon BFP sampling and grafting [4-6].

A clinical radiographic algorithm for the examination of pa-
tients with BFP sampling was clinically developed and statisti-
cally different parameters of the thickness of the buccal triangle
were established in patients with different types of face [7,8]. X-
ray examination with panoramic x-ray pictures revealed that the
value of the sagittal angle and vertical distance from the occlusal
surface of the first maxillary molar to the palatine plane also dif-
fered in patients with different types of face, which emphasizes
the need for versatile clinical and instrumental improvement of
preoperative diagnosis of BFP volumetric parameters.

Taking into account the foregoing, we consider that clinical
and sonographic study of its biometric parameters in patients
with different face typology is necessary for proper planning
and efficient BFP sampling [9,10]. From this perspective, the
purpose of our study was to establish a scientific and practical
analysis of clinical sonographic results of the examination of
patients with different types of face in preparation for recon-
struction of the oral tissue defects of the BFP.
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Material and methods. The study was approved by the Hu-
man Research Ethics Committee and all patients submitted
written informed consent to the study. It was conducted with
25 patients of different age groups (from 20 to 45 years old)
with defects and deformities of the tissues of the maxillofacial
system. First, we clinically established the type of patient’s face
by the ratio of total face height (Nasion-Gnathion) to width (Zy-
gonion dextra — Zygonion sinistra) according to the Prosopic in-
dex with the determination of meso-, brachy- and dolichofacial
types. All patients with different types of face were subjected to
a clinical examination to determine the thickness of the buccal
area (TBA). In the clinical examination of patients, TBA was de-
termined along a coronal line extending from the ear lobe to the
middle of the upper lip in the region of the anterior (nasolabial
fold — 1), posterior (anterior edge of the major masseter — 2) and
medial (3) between 1 and 2 measurement sites of the right and
left sides of the buccal triangle. TBA biometry was performed
using the Willis bite gauge to determine the mean value of all
measurement sites on the left and right with a measurement ac-
curacy of +/- 0.50 mm.

Instrumental sonographic analysis of BFP thickness was per-
formed by one physician using an Aloka Alpha 6 ultrasonic scanner
with a multi-frequency linear transducer (7.5-12 MHz). In this case,
the BFP varieties of the regular (oval) or irregular (“hourglass™)
shape, their localization with respect to the medial axial location of
the crown of the first maxillary molars, and the mean BFP thickness
with an accuracy of 0.01 mm were determined.

Statistical analysis of the obtained clinical sonographic pa-
rameters was carried out by parametric analysis method of in-
dependent samples of the obtained data (M+Std. dv. sigma) by
Student’s test and correlation analysis, with a threshold value of
representativeness p<0.05.

Results and discussion. The results of a clinical study of
the mean TBA of patients with mesofacial type of face estab-
lished its value on the left side — 8.94+0.89 mm, on the right
side — 9.05+0.82 mm. Patients with dolichofacial type had their
BFP parameter of 7.53+£0.61 mm (p<0.008*) on the left side,
8.58+1.093 mm — on the right side (p<0.08). The left TBA
value was 12.33+1.63 mm (p<0.0005*) and the right one was
12.44+1.54 mm (p<0.0005%*) in patients with the brachyfacial
type of face. (Note: statistical significance* was determined in
comparison with data of patients with mesofacial type of face).

The obtained statistical results show the median TBA values
in patients of mesofacial type of face, which are 1.117 times
higher than in dolichofacials and 0.73 times lower than in
brachyfacials, which should be taken into account when con-
ducting sonographic studies.

Ultrasound examination of patients with different types of face
revealed that the mesofacials on the left side had a BFP thickness
of 5.45+0.46 mm, on the right side — 5.14+0.36 mm. Clinical sono-
graphic examination of patients with mesofacial type of face found
that BFP area with the greatest thickness had regular oval shape
projected into the middle of the crown part of the first maxillary
molar (Fig. 1).

BFP thickness in patients with brachyfacial type was 7.04+0.74
mm on the left (p<0.005), 6.38+0.57 mm — on the right (p<0.003).
BFP thickness in patients with dolichofacial type was 3.84+0.6 mm
on the left (p<0.0007), 4.044+0.44 mm — on the right (p<0.0002).

When examining the ultrasound results of the BFP thickness,
it was found that it accounted for 7.04+0.74 mm on the left side,
and 6.38+0.57 mm — on the right side in brachyfacials. Clini-
cal sonographic examination of patients with the brachyfacial
type of face revealed that the BFP had an irregular helicoidal shape,
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the smaller part of which was displaced anteriorly focusing on the
middle of the crown of the first maxillary molar (Fig. 2). In com-
parison with the determined BFP thickness in patients with mesofa-
cial type of face, the parameter under study was smaller and it was
5.45+£0.46 mm on the left (p<0.005), 5.14+0.36 mm on the right
(p<0.003). Comparing to patients with the dolichofacial type of
face, BFP thickness was still smaller on the left and it was 3.84+0.6
mm (p<0.0005), 4.04+0.44 mm on the right (p<0.003).

100%
719.720
68Hzi)

100%
827,628
e8Hzfl

“EMMAE R0 Ol) 11 Az
Fig. 2 Example of BFP of patient with brachyfacial face type

When examining the ultrasound results, the BFP thickness
was found to be 3.844+0.6 mm on the left side, and 4.04+0.44
mm on the right side in the dolichofacials. Clinical sonograph-
ic examination of patients with the dolichofacial type of face
found that the BFP had the appearance of an “hourglass”, most
of which was displaced anteriorly focusing on the middle of the
crown part of the first maxillary molar (Fig. 3).
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Fig. 3. Example of BF'P of patient with dolichofacial face type
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Compared with the determined BFP thickness in patients
with mesofacial type of the face, the value increased on the
left to become 5.45+0.46 mm (p<0.0008), on the right —
5.14+0.36 mm (p<0.0002). Comparing to patients with the
brachyfacial type of face, the BFP thickness was even larger
and it was 7.04+0.74 mm (p<0.0005) on the left, 6.38+0.57
mm (p<0.0004) on the right.

No statistically significant difference (p<0.07) was detected
when comparing the average values of BFP thickness on the
right and left obtained by sonographic examination of patients
with mesofacial type of face (5.14+0.36 mm) and experimental
parameters of BFP thickness determined by the method of di-
rect measurements during autopsy (4.94+0.42 mm). At the same
time, the comparison of sonographic data of BFP thickness in
patients with the brachyfacial type of face (left — 7.04+0.74 mm,
right — 6.384+0.57 mm) and experimental measurements of BFP
thickness during autopsy 5.61£0. 22mm established the result
of a statistically significant difference (left — p<0.0006, right —
p<0.004).

No statistically significant difference (p<0.11 on the left,
p<0.5 on the right) was detected during comparative evalua-
tion of sonographic data of BFP thickness in patients with the
dolichofacial type of face (left — 3.84+0.6 mm, right — 4.04+0.44
mm) and experimental measurements of BFP thickness during
autopsy 4.17+0.25 mm.

Conclusions. Summarizing the results of our clinical and so-
nographic studies, the following conclusions were drawn:

1. According to biometric measurements by the employed
method, the average thickness of the buccal area in patients was
established to be 9.79 mm. At the same time, this value was in
the range of 10.08-7.72 mm in patients with mesofacial type. It
was greater by an average 1.12 times compared with the values
of dolichofacial patients, whose TBA was in the range of 9.52-
6.83 mm. Comparing with the values of brachyfacial patients,
it was 0.7 times less. The optimal TBA was determined to be
14.51-9.87 mm.

2. The average BFP thickness at ultrasound examination
was 5.4 mm. Moreover, it ranges from 5.144+0.36 mm on the
right to 5.45+0.46 mm on the left in mesofacial patients; the
average BFP thickness was significantly greater in brachyfa-
cial patients compared with patients with mesofacial type of
face, and its optimal value was determined to be 6.38+0.57
mm on the right to 7.04+0.74 mm on the left; the compara-
tive BFP value was significantly lower, and its optimal value
was determined to be 4.04+0.44 mm on the right to 3.84+0.6
mm on the left in dolichofacial patients compared to those with
mesofacial type of face.

3. The BFP area with the greatest thickness was found to have
regular oval shape projected into the middle of the crown part
of the first maxillary molar in patients with mesofacial type of
face; BFP in patients with brachyfacial type of face had an ir-
regular helicoidal shape, the smaller part of which was displaced
anteriorly focusing on the middle of the crown of the first maxil-
lary molar; BFP in patients with dolichofacial type of face had
the appearance of an “hourglass”, most of which was displaced
anteriorly from the middle of the crown part of the first maxil-
lary molar.

The obtained data analysis will help maxillofacial surgeons
to carry out the correct planning and effective sampling of the
BFP in patients with various types of face in preparation for re-
construction of oral tissue defects, which will prevent possible
complications.

© GMN
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SUMMARY

CLINICAL SONOGRAPHIC ANALYSIS OF BIOMETRIC
INDICATORS OF BUCCAL THICKNESS AND BUCCAL
FAT PAD IN PATIENTS WITH DIFFERENT FACIAL
TYPES

'"Ruzhitska O., *’Kucher A., *Vovk V., 'Vovk Y.,
3Pohranychna Kh.

Danylo Halytsky Lviv National Medical University, 'Depart-
ment of surgical and orthopedic dentistry of the faculty of post-
graduate education; *Department of Diagnostic Radiology of
the Faculty of Postgraduate Education; ’Department of Surgical
Dentistry and Maxillofacial Surgery, Ukraine

Clinical and sonographic study of BFP biometric parameters
in patients with different face typology is necessary for proper
planning and efficient sampling.

Aim of the study was to establish a scientific and practical
analysis of clinical sonographic results of the examination of
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patients with different face types in preparation for reconstruc-
tion of the oral tissue defects of the BFP.

The study was conducted with 25 patients. TBA biometry was
performed with the Willis bite gauge. Instrumental sonographic
analysis of BFP thickness was performed with Aloka Alpha 6
ultrasonic scanner (Hitachi, Japan).

Results of the clinical study of the mean TBA are as follows:
on the left side 8.94+0.89 mm, on the right side — 9.05+0.82
mm for patients with mesofacial face type; 7.53+0.61 mm
on the left side, 8.58+1.093 mm — on the right side for doli-
chofacial type; on the left — 12.33+£1.63 mm and the right
— 12.44+1.54 mm for the brachyfacial face type. Ultrasound
examination of patients with different types of face revealed
that the mesofacials on the left side had BFP thickness of
5.45+0.46 mm, on the right side it was 5.14+0.36 mm. BFP
thickness in patients with brachyfacial type was 7.04+0.74
mm on the left, 6.38+0.57 mm — on the right. BFP thickness
in patients with dolichofacial type was 3.84+0.6 mm on the
left, 4.04+0.44 mm — on the right.

Mean thickness of buccal area in patients was established as 9.79
mm. Mean BFP thickness on ultrasound examination was 5.4 mm.

The obtained data analysis will help maxillofacial surgeons
to carry out the correct planning and effective sampling of the
BFP in patients with various types of face in preparation for re-
construction of oral tissue defects, which will prevent possible
complications.

Keywords: buccal fat pad, sonographic studies, buccal thick-
ness, mesofacial, dolichofacial, brachyfacial.

PE3IOME

KJIAHUKO-COHOT' PAOMYECKHUI AHAJIN3 BUOME-
TPUYECKHX MOKA3ATEJEN TOJIIWAHBI IEKA U
KHUPOBOI'O KOMKA HIEKHU Y NAIHMEHTOB C PA3-
JIMYHBIMU TUITAMMU JINIIA

"Pyxunxas O., ’Kyuep A., *Boek B., 'Bosk IO.,
*Morpannynas K.

JIb606CKULl HAYUOHANLHBLIL MEOUYUHCKULL YHUBEPCUMEm UMe-
nu Januna Tanuyxoeo, 'kagedpa xupypeuueckoi u opmone-
ouyeckoll  cmomamonocuy  aKyibmema noCieOUnIoMHO20
obpazosanusi; *kagedpa paouonozuu u Jy4eeoll OudaeHOCMUKU
Gaxyemema nocieouniomno2o 00pasoeanus,; kageopa xu-
PYPRUYECKOT CMOMAMONO2UU U YeTIOCIHO-TUYeBOU XUpypeuu,
Vrpauna

Knunnyeckoe M coHorpaduyeckoe HccieroBaHue Ouome-
TPUYECKUX ITAPAMETPOB XKUPOBBIX KOMKOB IIEKH y NMAIMEHTOB
C Pa3INYHOI TUIIOJOTHEH JHIa HEOOXOIUMO JUIsl IPABUIIEHOTO
IUIAaHUPOBaHUS U 9P deKTHBHOrO 0TO0pa GPparMeHTOB.

Lenbo nccnenoBanus IBUJIOCH yCTAHOBUTD HAYUHBIN U IIPaK-
TUYECKMH aHalM3 KIMHUYECKUX COHOrpadUYecKHX pesyibra-
TOB OGCHeﬂOBaHI/Iﬂ MAalMEHTOB C PA3JIMYHBIMU THUIIAMU JIMLA IIPHU
HOJrOTOBKE K PEKOHCTPYKIMH Ae(EKTOB TKaHEeH MOJIOCTH pTa
KUPOBBIMU KOMKaMHU LIEKHU.

Hccnenosanbl 25 nanueHtaMu. buoMeTpus TOMUIUHBI 1IeY-
HOU 00yacTH ObLIA BHINOJHEHA C TIOMOLIBIO H3MEPUTEIBHOTO
ycrpoiictBa Ywiiuca. MHCTpyMeHTalbHbIH coHOrpaduye-
CKMH aHau3 TOJIIIMHBI )XUPOBBIMU KOMKaMH IICKU ITPOBO-
JIUJICSL C TIOMOIIBIO yIbTpa3BykoBoro ckanepa Aloka Alpha 6
(Hitachi, SInonus).

Pesynbrarhl KIMHMYECKOTO HCCIICIOBAHMSI CpPEIHEro 3Ha-
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YeHMs] TOJIILMHBI [IEYHOI 00IacTH CIIeAyoLIHe: C JIEBOH CTO-
pousbl 8,94+0,89 mm, ¢ npaBoi ctoponsl - 9,05+0,82 MM st
MAIKUEHTOB ¢ Me30danuaibHbIM TUITOM juina; 7,53+0,61 mm
¢ neBOH cTopoHsbl, 8,58+1,093 MM - ¢ paBO¥l CTOPOHBI s
nonuxodaraibHoro tuma; ciaesa - 12,33+1,63 MM, crpasa
- 12,44+1,54 MM ans OpaxudannanbHOTO THIIA JIUNA. YIBTpa-
3BYKOBO€ 00cieIoBaHNE MAIUCHTOB C Pa3IUYHBIMH THITAMHU
JIMLA BBISIBUIIO, YTO Me3odalnaibHble TKAHU C JEBOM CTOpO-
Hbl UMEJIU TOJIIUHY KHPOBOr0 KOMKa mmeku 5,45+0,46 mm, ¢
npaBoi cTopoHsl - 5,14+0,36 mm. TonuiuHa KUPOBOrOo KOMKa
IICKHU y MMalIMMCHTOB C 6paxn(bau1/1aan1>1M THUIIOM COCTaBU-
na 7,04+0,74 mm cnesa, 6,38+0,57 MM - crnpasa. TonmuHa
JKUPOBOTO KOMKA IIEKH Y MALUEHTOB C JI0IHUXO(annuaibHbIM
tunoM cocrtasuia 3,84+0,6 mm ciea, 4,04+0,44 MM - cripa-
Ba. CpeJHss TONIIMHA IEYHOH 00JacTH y MallueHTOB OblIa
ycTaHOBJIeHA Ha ypoBHE 9,79 mM. CpeaHss TOJIIMHA KU-
pPOBOr0 KOMKA IIEKH IMPHU YJIBTPAa3BYKOBOM HCCJEIOBAHHH
coctaBuiia 5,4 MMm.

nOJ’ly‘leHHblﬁ AaHaAJIN3 JAaHHBIX ITOMOXET YCJIIOCTHO-JIULICBBIM
XHUpypraM BBINOJHATh KOPPEKTHOE IUIaHMpOBaHHE M d(ek-
TUBHBIN 1OA00P MpoO KUPOBOTO KOMKA ILIEKH Y MALUSHTOB C
pa3.]'lI/IqH]>IMI/I TUIIAMU JIULa l'lpl/l IMOATOTOBKE K peKOHCprKLlHH
ne(eKToB TKaHW MOJIOCTH PTa, YTO MO3BOJNUT IPEIOTBPATUTD
BO3MOXKHBIE OCJIOKHEHUSI.
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BIOMARKER sST2 AS AN EARLY PREDICTOR OF ACUTE RENAL INJURY IN PATIENTS
WITH ST-SEGMENT ELEVATION ACUTE MYOCARDIAL INFARCTION

'Vyshnevska 1., "Kopytsya M., 'Hilova Ya., ’Protsenko E., 'Petyunina O.

IState Institution L.T. Mala National Institute of Therapy of the National Academy of Medical Science of Ukraine;
’V.N. Karazin Kharkov National University, Ukraine

One of the serious complications of acute myocardial in-
farction (AMI) is acute kidney injury (AKI) [2,3,13,19]. The
frequency of AKI development in AMI according to various
authors differs from 10 to 27% [7]. Modern methods of AMI
treatment also contribute to the formation of AKI, namely, con-
trast-induced nephropathy. It is known that AKI significantly
deteriorates the prognosis of the disease and raises mortality
during the first year [18].

To reveal this formidable complication, new markers of car-
dio-renal dysfunction, which level elevates before the develop-
ment of AKI, are being investigated.

Promising in this respect is the stimulating growth factor ST2
(its soluble form sST2). It is a peptide belonging to the family
of interleukin-1 receptors, which secreted when cardiomyocytes
and heart fibroblasts subjected to mechanical stress [11]. The
main function of ST2 is potentiating of IL-33 effects, which has
an antihypertrophic anti-fibrotic effect on cardiomyocytes under
biomechanical stretching conditions. However, a sharp increase
in the ST2 level in case of injury accompanied by inhibition of
IL-33 favorable antihypertrophic effects [9].

Role of biomarker sST2 in heart failure formation studied
well. Elevated concentration of sST2 predicts mortality in pa-
tients with heart failure and stable ischemic heart disease [5].
Elevated ST2 level is a predictor of major adverse cardiac events
in acute coronary syndrome patients [20] AMI patients under-
going PCI [21], higher sST2 concentration at baseline predicts
poor clinical outcome in ACS patients, including all-cause mor-
tality, HF events, and MACEs [6].

Limited number of studies regarding the role of biomarker
sST2 in AKI prediction performed. One of the first study in 2011
indicated that IL-33 promotes AKI in cisplatin-induced model.
[1; 4]. Nowadays, there is not enough data to convincingly talk
about the role of the sST2 biomarker in predicting acute renal
damage.

The purpose of our study is to analyze the prognostic signifi-
cance of sST2 biomarker in identifying the risk of AKI develop-
ment in patients with ST-segment elevation myocardial infarc-
tion (STEMI).

Material and methods. The study included 103 patients with
STEMI, of which 75 patients were male (72.8%) and 28 female
(27.2%), the mean age of participants was 61.85+12.23 years.

© GMN

Patients were hospitalized in the intensive care unit during the
first day of the disease. Patients were subjected to selective coro-
nary angiography (SCAG) with subsequent stenting of the in-
farct-related artery. The control group consisted of 10 practically
healthy persons, comparable by gender and age to the patients
under examination.

The diagnosis of STEMI was established based on clinical,
electrocardiographic and biochemical studies in compliance
with European guidelines for the diagnosis and treatment of
STEMI (2017). The study was carried out in compliance with
the provisions of the Helsinki Declaration, the protocol was ap-
proved by the local Ethics and Deontology Commission (proto-
col No. 12 0f 21.10.15).

Criteria for inclusion into the study concerned patients with
STEMI, who arrived in the hospital during 24 hours after the
onset of the symptoms and agreed to participate in the study.
The exclusion criteria were: refusal to sign the Patient Informed
Consent, infectious and inflammatory diseases at the stage of
exacerbation, acute renal failure (need for hemodialysis), acute
liver failure, and inability to follow the protocol of the study.

Conventional coronary angiography performed using Digital
X-Ray system “Integris Allura” (Philips Healthcare, Best, The
Netherlands), managed by radial or femoral access. Coronary
arteries visualized with two-to-three orthogonal projections. In
this study, the contrast “Ultravist-370” (Bayer Pharma GmbH,
Germany), automatic contrast injector used. The contrast
amount used in coronary angiography in each injection was 8
— 10 mL for the left coronary artery and 6 mL for the right coro-
nary artery. The coronary arteries were divided into segments
according to the American Heart Association classification

Reperfusion therapy was performed as follows: primary per-
cutaneous coronary intervention (PCI) - 28 (27.2%), thromboly-
sis - 28 (27.2%), thrombolysis with subsequent PCI - 27 (26.2%),
20 (19, 4%) patients refused reperfusion for personal reasons or
because of contraindicationw. According to (SCAG) data, the
damage to coronary arteries with stenosis of more than 50% was
considered significant. Stenosis of a single vessel was observed
in 17 patients (32.7%), multi-vessel coronary artery injuries - in
35 patients (67.3%). During the whole treatment period, STEMI
patients received treatment according to the standard protocol.

According to SCAG, 16 (29.1%) patients had a single vessel
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lesion, 16 (29.1%) had a two-vessel lesion and 23 (41.8%) pa-
tients had a multi-vessel lesion (three or more vessels). Coronary
Artery Bypass Grafting (CABG) was not performed urgently af-
ter CAG for any single patient; this treatment recommended for
two patients with multivascular damage (3 or more vessels with
stenosis of more than 70% and in the range of 50-70%). CABG
performed to the one patient in a delayed period (after the next
two years), the second patient reached the endpoint (death).

Echocardiography was performed during hospitalization of a
patient in hospital with the MedisonSonoAceX6 device (Korea),
end-diastolic (ED) and end-systolic (ES) left ventricle (LV) vol-
ume, end-systolic (ES) and end-diastolic (ED) LV dimension,
myocardial LV weight (LVM), left ventricular ejection fraction
— LVEF by Simpson, left atrium (LA) diameter, LV diastolic
dysfunction - maximal velocity of early diastolic filling E (m/s),
maximum velocity of atrium diastolic filling A (m/s), their ratio
E/A were assessed.

With the help of the AKI network classification (KDIGO,
2013), the kidney function deterioration evaluated. A group
of patients selected (n = 68), by which the creatinine level de-
termined over 48 hours. These patients divided into 2 groups
depending on the dynamics of serum creatinine level. The first
group included 23 patients with an increase in serum creatinine
level by more than 26.4 umol/l for 48 hours, corresponding to
the first and higher stages of AKI. The second group included
the remaining 45 patients, where the above-indicated dynamics
of creatinine were not obtained.

All patients were determined standard and additional clinical
and biochemical parameters on the first day of the disease.

Troponin I (Tn I) level was measured by chemoluminescent
immunoassay (Humalyzer 2000, HUMAN GmbH, Germany)
according to the manufacturers’ recommendations. The average
of Tn I level was 0.5-50 ng/mL to all included patient to confirm
STEMI diagnosis. In the whole group of patients the troponin
level was equal to 3.83 [1,14-10,65] ng/ml.

The level of sST2 was determined by the enzyme-linked im-
munoassay using the “Presage ST2 Assay” reagent kit, Criti-
cal Diagnostics, (USA), the N-terminal pro B-type natriuretic
peptide level was determined using a set of “NT pro BNP-IFA-
BEST” (RF) during the first 24 hours after the event.

Statistical processing of the obtained data was carried out using
«STATISTICA® for Windows 6.0» (StatSoft Inc., NeAXXR712D-
833241FANS). Categorical variables were expressed as numbers
and percentages, and the y2-Pearson test was used to compare the

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

variables between the groups under study. To determine the cor-
relation between sST?2 level and the indices studied, a correlation
analysis (correlation coefficient (r) by Pearson, Spearman) was
used. Intergroup differences in qualitative characteristics were as-
sessed using the Mann-Whitney U-criterion. “ROC” receiver op-
erating system was used to assess the biomarkers discriminatory
capacity. The regression analysis was used as a statistical method
for determining the effect of an independent variable on the depen-
dent variable. For all types of analysis, differences were considered
statistically significant at p<0.05.

Results and their discussion. In patients of the control group,
the sST2 level was 19.4 [15.9-29.1] ng/ml and significantly dif-
fered from the ST2 level in the AMI group (38.28 [26.90-72.81]
ng/ml) (p <0.05).

Comparative characteristics of patients depending on their
reaching the endpoint - death from all causes within the 6
months - is presented in Table 1.

It was found that the level of creatinine during hospital-
ization in patients who died was reliably higher than that
in patients who survived (p=0.05), the same reliability was
maintained when comparing creatinine level after 48 hours
(p=0.02). Additionally, in the studied groups, the level of
sST2 biomarker (p=0.008) and NTproBNP (p=0.0001) dif-
fered reliably. We did not find a significant difference in the
levels of troponin I in the studied groups; there was no rela-
tionship between the level of the sST2, NT-pro BNP, and the
level of troponin I.

As a result of the ROC analysis performed, it was found
that creatinine was an independent predictor of an adverse
outcome within the 6 months period (AUC 0.664, CI 0.552-
0.764, sensitivity 90%, specificity 50%, associated limit>
108 umol/l), Pic. 1.

The construction of the Kaplan-Meier curve for the in-
cluded patients depending on the level of creatinine and their
achievement of the endpoint (death after 6 months) was per-
formed, Pic. 2.

Accumulation of endpoints, depending on the factors above,
led to an early (1 month) divergence of survival curves, and
by the end of the observation period reached a prognostically
significant level (p=0.0003). To determine the degree of creati-
nine level effect on reaching the endpoint within 6 months, a
stepwise regression analysis of proportional Cox risks was used
(T1=8.64; T2=11.35; F=6.47; p = 0.00053).

A direct correlation between the level of sST2 and blood serum

Table 1. Comparative characteristic of patients with MI depending on the prediction after 6 month

Indi Patients, who died (n = 20), Patients, who survived (n = 83) N
ndices
median, upper, lower quartile median, upper, lower quartile P

Blood serum creatinine

o 130 [115;140] 118 [100;135] 0.05
(at hospitalization), pmol/l
Blood serum creatinine

161 [115;213] 122 [104;131] 0.02

(after 48 hours), pmol/l
sST2 at hospitalization, ng/ml 111 [38.5;140] 62.46 [26;66] 0.008
Blood serum glucose, mmol/l 11.3 [7;15] 9.29 [6.3;9.9] 0.16
NTpro-BNP, ng/ml 1432,97 [147,70 -2548,26] 63,68 [29,93-597,77] 0.0001
Hemoglobin, g/l 136 [127;143] 137 [130,;148] 0.4
LVEF, % 45 [38;50] 53 [48.5;60] 0.01
Heart, beats per minute 91 [78;104] 77 [65;90] 0.04
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Pic. 1. ROC curve for blood serum creatinine defined in pa-
tients depending on the disease outcome within the 6 months
period
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Pic. 3. ROC curve for sST2 defined in patients depending on
the disease outcome within the 6 months period

creatinine was revealed (r=0.4; p=0.0006). On this basis, it can be
assumed that an increase in the level of a biomarker is associated
with the renal function decrease in patients with STEMI.

The constructed ROC curve showed that the optimal
threshold sST2 value for predicting the renal function de-
terioration is 36 ng/ml with sensitivity (Se) and specificity
(Spe) of 77% and 60% respectively (Area under the curve
(AUC) being 0.67; Confidence Interval (DI) being 95% 0.53-
0.8; p=0.02), Pic. 3.

ROC-curve for NT-pro BNP has determined its threshold val-
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Pic. 4. ROC curve for blood NT-pro BNP defined in patients
depending on the disease outcome within the 6 months period

ue as 1345 ng/ml (AUC=0.75; 95% CI 0.56-0.94; Se 60%; Spe
95%; p=0.0089), Pic. 4.

In multivariate regression analysis, we found that sST2 and
blood glucose are the only significant predictors of acute kid-
ney injury during the first 48 hours (R2=0.437, P<0.001) among
the parameters included into the study, such as the NT-pro BNP
biomarker, ejection fraction, E/A ratio, end diastolic volume and
hemoglobin level.

In patients, the strongest connection with decreased renal
function during the first 48 hours from the onset of the disease

Table 2 Factors associated with decreased renal function in patients with STEMI

) Factors Odd Ration Beta B p
STEMI patients,
103 sST2, pg/ml 0.103 0.44 0.2 0.0006
n=
Glucose, mmol/l 0.1048 0.28 2.45 0.008
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was found in sST2 and blood glucose indices. Factors associ-
ated with decreased renal function in patients with STEMI are
presented in Table 2.

The problem of AKI in STEMI patients is very actual because
PCI is main treatment for this condition and using a contrast
leads to deterioration of kidney function.

In previous studies reported that the AKI incidence was
6.2% in STEMI patients with preserved EF before PPCI [17].
In our study such complication were reached by 23% of pa-
tients. In this article, we discussed the importance of timely
diagnosis of AKI, since this condition is significantly associ-
ated with the mortality of patients in the intensive care unit.
We have selected the sST2 biomarker, since its levels are not
influenced by age, initial renal function, body mass index,
which gives sST2 a practical advantage over NT-pro BNP for
predicting AKI [16].

In current study elevated level of creatinine associated with
high mortality, that means that deterioration of renal function
strongly connect with surveillance. In this study, we first dem-
onstrated the prognostic ability of sST2 biomarker in selecting
patients with high risk of AKI formation. We consider our re-
sults relevant, since this condition significantly complicates the
treatment of patients with myocardial infarction, because AKI
makes it difficult use a contrast for PCI, to prescribe such drugs
as ACE inhibitors. We managed to confirm, using various statis-
tical methods, that sST2 biomarker is really a powerful tools in
the AKI prediction.

Thus, in our study, we first proved that rises of the sST2 bio-
marker level has a prognostic power in predicting the formation
of acute renal injury in patients with STEMI. There is a small
amount of research studying the role of sST2 biomarker in this
problem. So, Lobdell K.W.et al. have proven that in patients un-
dergoing coronary artery bypass grafting, the level of the above
biomarker prior to the operation is a predictor of AKI after the
intervention [10].

The sST2 biomarker, in the result of a multivariate analysis,
turned to be the most significant marker for predicting the AKI
development, despite the fact that NT-pro BNP had a higher sen-
sitivity, but its specificity was slightly inferior to ST2.

In this study, the sST2 biomarker has outweighed the predic-
tive power of the NT-pro BNP biomarker, which is the reference
marker of left ventricular dysfunction. We have proved that the
use of two biomarkers gives us a more complete picture to pre-
dict the AKI formation.

In 2018, a study on the role of sST2 biomarker in a cohort
of patients with a terminal stage of kidney disease was pub-
lished in the Clinical Chemistry journal. It has been found
that its increase by more than 35 ng / ml is associated with
cardiovascular mortality, overall mortality [15, 8, 14, 12].
These findings made us think about high actuality of chosen
topic. In our study equal level of sST2 independently pre-
dicted AKI formation.

In the study, 27 patients had a history of type 2 diabetes
mellitus; the average blood glucose level in the first 24 hours
from the onset of AMI was 9.68+5.20 mmol / L. In this case,
an increase in glucose considered as stressful hyperglyce-
mia of critical conditions, which was AMI. Well-known that
stressful hyperglycemia leads to an increase in apoptosis of
myocardial cells, suppression of stem cell activity in the peri-
infarction zone, impaired effectiveness of myocardial pre-
and postconditioning, an increase in the damage zone, and a
worse prognosis. These all explain the presence of glucose in
the results of the multivariate analysis as a predictor of AKI.
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Our study has several limitations. First, we acknowledge
all limitations associated with the study design (i.e., single-
center, retrospective study). Second, the incidence of AKI
may have been underestimated in patients who died within
the first few hours of hospital admission, as changes in serum
creatinine levels were not assessed in those patients. Third,
I.V. crystalloid infusion was based on the hemodynamic sta-
tus of each STEMI patient individually. Finally, we generally
defined AKI as at least.

Conclusions.

1. The role of the biomarker ST2 in the early stratification of
reduced kidney function in patients with STEMI suggests the
development of AKI.

2. We showed that level of sST2 > 36 pg/ml could predict de-
terioration of kidney function in STEMI patient with sensitivity
77% and specificity 60%. The biomarker was significant and in-
dependent predictor of AKI.

3. The first time a prognostic model has developed and this mod-
el used simple, but important factors. Routine measures should
be recommended.

Prospects for further research: further observation of patients
with the assessment of their condition over a longer follow-up
period, 5-year after STEMI, seems perspective. A comparative
evaluation of therapy approaches, its influence on renal function
and effectiveness depending on the level of sST2 at admission,
as well as in dynamics, is promising.
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SUMMARY

BIOMARKER sST2ASAN EARLY PREDICTOR OFACUTE
RENAL INJURY IN PATIENTS WITH ST-SEGMENT ELE-
VATION ACUTE MYOCARDIAL INFARCTION

'Vyshnevska 1., 'Kopytsya M., 'Hilova Ya., *Protsenko E.,
"Petyunina O.

!State Institution L.T. Mala National Institute of Therapy of the
National Academy of Medical Science of Ukraine; °V.N. Karazin
Kharkov National University, Ukraine

One of the serious complications of ST-segment elevation
myocardial infarction (STEMI) is acute kidney injury (AKI).
Promising in this respect is the stimulating growth factor sST2.
A sharp increase of ST2 level in case of injury is accompanied
by inhibition of IL-33 favorable antihypertrophic effects.

The purpose - to analyze the prognostic significance of sST2
biomarker in identifying the risk of AKI development in patients
with STEMI.

The study included 103 patients with STEMI, of which 75
patients were men (72.8%) whose mean age was (61.85+12.23)
years. Patients were hospitalized at the intensive care unit dur-
ing the first day of the disease. Patients were subjected selective
coronary angiography (SCAG) with subsequent stenting of the
infarct-related artery. Criteria for inclusion into the study con-
cerned patients with STEMI, who arrived in the hospital during
24 hours after the onset of the symptoms and agreed to partici-
pate in the study. The level of sST2 was determined during the
first 24 hours after the event.

In multivariate regression analysis, we found that sST2
and blood glucose are the only significant predictors of acute
kidney injury during the first 48 hours (R2=0.437, P<0.001)
among the parameters included into the study, such as the
NT-pro BNP biomarker, ejection fraction, E/A ratio, end dia-
stolic volume and hemoglobin level. The first time a prog-
nostic model has developed and this model used simple, but
significant factors.

The role of the biomarker ST2 in the early stratification of
reduced kidney function in patients with STEMI suggests the
development of AKI.

Keywords: acute renal injury, myocardial infarction, prog-
nostic factors, biomarkers.

PE3IOME

BUOMAPKEP sST2 KAK PAHHWUI HPEIUKTOP
OCTPOI'O MOYEYHOI'O NOBPEXIAEHUS Y BOJIb-
HbBIX OCTPBIM UH®APKTOM MHUOKAPIA C MOAb-
EMOM CEI'MEHTA ST

Bumnesckas U.P., '"Konuna H.IL., 'Tunesa 51.B.,
Mpouenko E.C., 'Tlerionuna O.B.

'TY «Hayuonanenviit uncmumym mepanuu umenu JI.T. Manoi
Hayuonanvnoii akademuu meduyunckux nayxk Ypaunoly, Xapo-
K08, *Xapvrosckuil nayuonanshsiil ynusepcumem um. B.H. Ka-
pasuna, Ykpauna

OnHUM U3 Cephe3HBIX OCIIOKHEHHUH OCTPOro MH(papKTa MHO-
kapaa ¢ mogbseMoM cermenTa ST (OMMm ST) sBnsiercst octpoe
nospexaenue nouek (OINIT). [lepcrieKTHBHBIM B 3TOM OTHOIIIE-
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HHUU SBISIETCSl cTUMYynUpytonmid daktop pocta sST2. Peskoe
HOBBIILICHUE YPOBHSI OMOMapkepa B cilydae MOBPEXICHUs CO-
npoBoXKAaeTcs: uHruouposanuem 1L-33, GraronpusiTHBIM aHTH-
runepTpoGUUecKuM JIeHCTBUEM.

Ienp mccnenoBaHus - aHaNU3 MPOrHOCTHYECKOH 3HAYUMOCTH
Ouomapkepa sST2 B onpeze/ieHHy pucKa pa3BUTHS OCTPOTO ITI0-
BPEXKACHHS ITOYEK Y MALMEHTOB C OCTPHIM HH(APKTOM MHOKap/a
¢ noxbeMoM cermenTa ST.

B uccnenosanue BxiodeHsl 103 manmenta ¢ OUMn ST, uz
HUX 75 (72,8%) My>X4UHBI, CPEIHHI BO3PACT KOTOPBIX COCTABUI
(61,85£12,23) rona. bonbHbIE TOCIUTAIU3UPOBAHBI B TCUCHHUE
nepBoro JiHs 3a00sieBanus. Bcem npoBeieHa ceieKTuBHas KOpo-
Haporpadus ¢ HOCISIYIOINM CTCHTHPOBAHIEM HH(APKT-3aBHU-
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cumoii aprepun. YpoBenb sST2 ornpenensiiv B Te4eHHE NEPBhIX
24 yacoB mnocine coObiTHdA. [Ipu Mcnonb30BaHUM MYJIBTHBApH-
AHTHOTO PErpecCHOHHOIO aHain3a OOHAPYKEHO, YTO OHOMapKep
sST2 1 mroKo3a B KPOBH SBJISIOTCS €IMHCTBEHHBIMH 3HAYUMbIMH
npeaukropamu OINIT B Teuenne mepBbix 48 yacoB 3ab0seBaHMS
(R2=0,437, P<0,001) cpenu mapamMeTpoB, BKIFOYCHHBIX B HCCIIE-
nosanue, Takux kak HT-npoMHII, ¢paxuust BeiOpoca, oTHOILIE-
Hue E/A, KOHEeYHO-IMACTOMMYECKUii 00bEM JIGBOTO IKEITy/I0uKa U
ypoBeHb remMoriioonHa. BriepBbie pazpaboraHa MporHOCTHYECKast
MO/I€JTb, B KOTOPOM MCIIOJIb30BAJIUCH MIPOCTHIE, HO 3HAYMMBIC (aK-
Topbl. Ponb Gromapkepa ST2 B paHHeil cTpaTuduKanuu pucka
CHIDKEHHUST (PYHKIMHU IT0YEK y HalHeHTOB C OCTPBIM HH(APKTOM
MHUOKapaa npeznonaraet nporuo3 passurus OII1.
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BBICOKIIVIOTHOE KAPTUPOBAHUE ATUIIMYHOT O TPENNETAHUSA NPEJICEPINI
C UCITOJIb30OBAHUEM KATETEPA PENTARAY

"BakbiTKaHyIbI A.B., 'AGapaxmanos A.C., ?Cmaryiosa A.K.

TAO «Hayuonanohwlil HayuHblll KAPOUOXUPYPRUUCCKUTL YCHMPY,
240 «Meouyunckuii ynueepcumem Acmanay, Hyp-Cynman, Kazaxcman

Karerepnas abnauus - yCTOSIBIIAsICS CTPATETHsl JICUCHHS
pasznuuHblX HapyueHuit purma cepaua (HPC), koropas 3a
[OoCJIe/IHeEe ACCATHIIETUE AKTUBHO IPUMEHSETCS B JICUCHUU
HaJKEIYJI0UKOBBIX U JKEJIyLO4KOBbIX aputMmuil [1-3]. B Ha-
CTosIIEe BpeMsl paJuo4yacTOTHAs TOYEUHas KaTeTepHas U30-
nsust yetheB JierouHbix BeH (YJIB) n kprnobanionHas n3ois-
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s YJIB ocrarotcs Hanbosee pacnpoCcTpaHCHHBIMU METOIaMHU
nedenus: pubpuwsinun npencepauit (OIT), spsrommxcs Hau-
6onee pacnpoctpanenHsiM BunoM HPC [4]. Opnaxo, mocie
HPOBEJICHHBIX BBINICYKA3aHHBIX MHTEPBEHIMOHHBIX HPOLEIYP
Bo3Hukaer peruauB OIT 1 BOZHUKHOBEHHE OPYrUX Hpeicepi-
HBIX apUTMHUH, TAKUX KaK THITUYHOE U aTMIHYHOE TPEIeTaHHe
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npencepauii (TIT) [5]. TIpeacepanast apuT™ust sIBISICTCS OAHUM U3
cnokabix HPC, kotopast TpeOyeT HeCTaHIapTHOTO TMOAX0/a K Jie-
YECHUIO. Ha Cel"O}lHS[LLlHVIP’I JCHb HCIIOJIb30BAaHHNEC HABUT'allMOHHBIX
cucTeM Ipu KaptupoBanuu ciaoxHbsix HPC nossosnsier Hanbomee
TOYHO onpeneauth MexaHnusM HPC u BBISIBUTH JIOKaIM3aIMIO HC-
TOYHUKA apUTMUU. HeCMOTpfl Ha pa3BUTUE BBICOKUX TeXHOJ’lOFMﬁ,
YBEJIMYEHUE KOJIMYICCTBA UHTCPBEHIMOHHBIX U KapAUOXHUPYpPruyc-
CKHX BMELIATCJILCTB MPUBOAUT K IOSABJICHUIO HOBBIX Cy6CT‘p3.TOB
st pazButust HPC [6,7]. B cBsizu ¢ 91uM cyOcTparHoe KapTHpoBa-
HHE U MOIU(UKAIM cyOcTpara ¢ HAHSCCHHEM JIOTIOTHUTEILHBIX
JIMHEUHBIX PaIoYacTOTHBIX abmanuii (PUA) mo3BoNSIOT yeTpa-
uuth ucrounnk HPC [8].

VYenemHas karerepHas abnmanust crnokabix HPC 3aBucuT OT
MHOT'UX d)alCTOpOB, OIHMUM M3 KOTOPBIX SABJIACTCA TOYHOC U 6bl—
CTPOE KapTUPOBAHUE MHOI'OIIOJIKOCHBIMU JUArHOCTUYCCKUMH Ka-
TETEpaMU B COYETAHMH C HAaBUI'allTUOHHBIMU CUCTEMaMU. )IpyFI/IM
(haKTOpPOM SIBJISIETCSI CJIOKHOCTh QHATOMHHM JIETOYHBIX BEH IO OT-
HOIIeHHIO K JieBomy mnpeacepauto (JIIT), ocobenno mocie psaa
KapIMOXUPYPrUUECKUX M MHTEPBEHIMOHHBIX mpouexnyp. [losto-
My TMapajIeibHO C BO3PACTAIOIICH T0JIeH KaTeTepHOU abnaiuu B
neaennn HPC paspabGoraHbl HOBbIE KOHCTPYKIMH KaTeTepoB,
KOTOpBIE TO3BOJISIIOT OJHOBPEMEHHO aHHOTHPOBATH MHOMKECTBO
YYaCTKOB, UCIIOJB3Ysl TOJBKO | JHMAarHOCTHYECKUH JIEKTPOI, TEM
CaMbIM IIOBBIIIAsT JTHATHOCTUYECKYIO TOYHOCTB, 3(P(EKTHBHOCTH
1 Oe3omacHOCTh oneparuu [9]. OIHUM U3 TaKHX KaTCTEPOB SIBIISI-
eTCSl TMarHOCTUUYCCKHUI KareTep BBHICOKOIIOTHOTO KapTHPOBAHHSI
PentaRay (Biosense Webster, California, USA).

Ol'll/ICbIBaK)TCﬂ KJIIMHUYECKUE ClIydau COYCTaHUA HECKOJIBKUX
HpeICepIHbIX apUTMUIA, IPH KOTOPBIX BIiepBble B Kazaxcrane uc-
TOJIb30BaH KareTep BHICOKOIIOTHOTO KapTupoBanus PentaRay. Bo
BCEX CIIydasx MOIyYeHO MH(pOPMUPOBAHHOE COIIACHE HA TPOBE-
nenrie PYA u ucnons3oBaHre JaHHBIX MAMCHTA B MyOIHKAIIUH.
IIpoBeneHo MOCTPOSHHE EKTPO-aHATOMUIECKON 1 OUITOJSIPHOM
KapThl NPEICEpAUN C UCTOJIb30BAHUEM HaBUTAILIMOHHOM CHCTEMBbI
Carto3 (Biosense Webster, California, USA).

B CBA3U C IJIUTCJIbHBIM apUTMHUYCCKUM aHAMHE30M Iallu€H-
TBI IPUHUMAJIN puBapokcadan 20 Mr B TeYSHHE HECKOJIBKUX Me-
CSIIIEB 710 MPOBEICHUS TEKYILCH abIaIu.

Knunuuecxuti cnyuau 1. anuwent b., 56 net, rocnuranusu-
POBaH C aTUIIMYHBIM TII IOCJIE HEOAHOKPATHBIX IOIBITOK BOC-
CTaHOBJICHUSI CHHYCOBOTO pPUTMa KaTreTepHOil abmarmeit. U3

UCTOPUHU 6OJ'163HI/I HU3BCCTHO, YTO apl/ITMI/ILleCKI/Iﬁ AaHaMHE3 UMEJT
MeCTO Y OOJIBHOTO B TeUeHHeE 7 JIET, OCIe EePBBIX MApOKCH3M (u-
OPWLIALIMY IPEACEPIUI M SMM30/I0B KEITYIOUKOBON TaXUKAPIUH B
pe3yJibTarTe IepPeHeCEHHOTO TSHKEJIOro MHOKapaAnTa. B cBsizu ¢ uem
nposenena PUA m3omsimst YJIB u uMruiantaimst OHOKaMepHOro
kapauoseptep-aehuopmwisTopa (KBJI) ¢ 1embio BropudHoii mpo-
(unmakTuky BHe3arHo# cepaeunoit cmeptu (BCC). Crycts 4 rona
0onbHOI oTMeuas Bo30OHOBIeHHE napokcu3MoB DII, nmposeneHa
kprobautonHas momsiuust YJIB. B tom ke romy 3adukcupoBan
snso TTI, B ¢Bf3M ¢ ueMm, NmaiueHTy npoBeieHa JnHeinas PUA
nepeaHei creHku JieBoro npeacepaus. Crycts 3 rofga BO30OHOB-
JKOTCS SU304bI NMPEACEPAHBIX aleTMPII‘/,I, IIPOBEJICHA ITOBTOPpHAA
PYA B nieBom mpencepauu u upgrade 1-kameproro KBJI Ha
2-kaMmepHbIi. Hacrosiias rocnivrani3anus sisuiach IaHOBOW
10 TIOBOAY peruauBa arunuyHoro TI1.

Karterep BbIcOKOIUIOTHOTO KapTupoBaHus PentaRay ycraHos-
JICH 4epe3 JIeBYI0 OCpEHHYIO BEHY, uepe3 MpaBylo OeApEeHHYIO
BEHY YCTaHOBJICHBI |0-TIOIIOCHBIN AUArHOCTUYECKHUH dIIEKTPO
B [TO3ULIMU KOPOHAPHOI'O CHHYCa U aOJIAl[OHHBIA OpoIlaeMbli
anektpon SmartTouch (Biosense Webster, California, USA).
IIpoBenena cranpapTHas NpoLenypa HHULMAIN3ALUUA KaTe-
TEPOB U MOAKIIOUYEHHE K HaBUrauMoHHOW cucteme Carto3.
Ilo nmaHHBIM 3HZOTrpaMMBlI OTMEYaJoCh JieBonpeacepanoe TII
¢ panne akruBanueit CS 1-2 u mmrensHocThio 1ukia (/L)
Taxukapaun 288 Mc. YuuthiBas paHee mnposeneHue PUA,
KkpuobaionHol m3omsiuuu YJIB u seBbIM (POHTOM BOJIHBI
JITONIApU3alM  [POBEACHA CTaHIApTHAs TpaHCCENTaabHas
nyakuus (TCII) nns npoBepKH COCTOSTENILHOCTH H30JISALIUN
VJIB (ucrnosnb3oBaiicst ZOCTYM [yl abJallMOHHOIO KareTepa) U
kapTupoBaHus atunuyHoro TII. BbINONHEHO BBICOKOIIOTHOE
ounossipHoe kaptuposanue Ha TII ¢ mapamerpamu perucrpa-
1uu noteHimainos 0,2-0,5mB. Takum 00pa3om, ObLTH BISBICHBI
y4acTKH TpopbIBa B 00nacT mpasbix JIB, «popbiBb» mepen-
Heit crenku JIIT (puc.1).

Boimonnena PUA nepeaneii crenku npasbix JIB ¢ mapame-
tpamu contacHo niporokoiny CLOSE. Ilpoenena PUYA nunus
no nepenneit crenke JIIT co cxoxumu mapaMerpamu abaruu.
JlononuuTtenbHO B obnmactu 3aaueii crenku JIIT npoenena PUA
(hpaKIMOHUPOBAHHBIX MOTCHIIMAIOB. Jlasiee, mpoBeneHa cBepXyacTast
CTUMYIISILES st MHyKiwu TI1, uTo mprBesio K BO30OOHOBICHHUIO aTH-
nynoro TI1, vo yxe ¢ JIL Taxukapauueii 235 mc (puc. 2).

Puc. 1. Kapmuposanue amunuunozo TII ¢ ucnonvzosanuem nagueayuonnou cucmemot Carto3 u kamemepa PentaRay.
Crnesa - akmusayuonnas kapma, cnpasa - OUNOAPHAsL Kapma

© GMN
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INocTpoena HoBast akTHBaNMOHHAS/OUITOTApHAs KapTa, OOHa-
PY’KEH y4JacTOK PaHHEH aKTHBAIMU M HAIUYHE KPHUTHIECKOTO
nctmyca B obmacti kapussl JeBbix JIB. ITocne BImomHEHHS
PUA ormeuaercs kynupoBanue atunuyHoro TII u n3menenue
(poHTa BOTHBI BO30YKIICHHS cJIeBa Harpaso, cormacHo CS 1-10
¢ JI1 227 ¢ nocnenyromeit PYA Mexny J€BbIMU JETOYHBIMH
BeHaMmu (puc. 3).

Iocne psga ctumynsumonHOTO Kaptuposanus B JIIT mpo-
BE/ICHO KAapPTHPOBAHUE IIPABOTO TPEACEPAHs, YTO NPUBEIO K

60

Puc. 2. Ilocne nposedenus PUA

Puc. 4. Kynuposanue munuunoeo TI1

R ) Resp

BBISIBIICHHUIO KPUTHYECKOTO UCTMYCA B OOIACTH KaBOTPHKYCIIH-
nansHOro rictmyca (KTHW). Ilo manHpIM entrainment oTMedaeT-
Csl TIOATBEPIK/ICHHE JIOKATH3ALUH MAaKpO re-entry TaxXUKapAuu
B obomactu KTU (puc. 4). PHA KTH npuBeno k KymupoBaHUIO
TII, croiikmii 6ok mposenenus mo KTU nocturayT. [Ipornenypa
OKOHYECHA.

Knunuueckuu cnyuau 2. Ianuent K., 70 net, rocnuranuzu-
poBaH ans npoBeaeHust PYA mociie IByX MOIBITOK BOCCTaHOB-
neHus putMa. M3 mctopun 60Ie3HN N3BECTHO, UTO BIiepBbie D1
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Puc. 6. PUA ¢pakyunuposannvix yuacmkos 6 oonacmu 3aouei cmenxu JII1

3a()IKCHpOBaHa TOJ] Ha3al, BBITOJHEHAa KpHOOAIOHHAS H30-
mmwst YJIB. OmgHako, B cBsizu ¢ BozoOHOoBIIeHHeM DI ciryctst
6 mecsieB nposeneHa pe-u3oisinus YJIB.

Karerep BBICOKOIIIOTHOTO KapTupoBanmsi PentaRay Obun
YCTaHOBJIEH Yepe3 JICBYyI0 OeIpeHHYI0 BEHY, a depe3 MpaByio
OelpeHHYI0 BeHy OBUIM ycTaHOBIEHHI 10-TIONIOCHBIN aWa-
THOCTHUYECKHH SIEKTPOR B TO3WIUHM KOPOHAPHOTO CHHYyCa H
aOanoHHbI opormraembli snekrpox SmartTouch. [Iposenena
CTaHIapTHas TPOLIeTyPa HHHUIHAIN3AINH KaTeTePOB U TTOKITIO-
yeHrue K HaBHranuoHHoM cucteMbl Carto3. ITo jgaHHBIM SHJIO-
rpaMMmBbI oTMedaetcs seornpeacepaHoe TI1 ¢ panneil akTuBanu-
eit CS 1-2 u mmrenpHOCTHIO KA (/IL1) Taxukapaum 240 mc
(puc.5). YunteiBas panee nposereHue PUA, kprobamioHHOM
n3omsan YJIB u neBbiM (PpOHTOM BOJTHBI AEMOJISIPU3AIINH TIPO-
Beziena crannaptHas TCII 1t poOBepKH COCTOSTEILHOCTH H30-
qsumu YJIB u xaprupoBanust atunuynoro TIT xak ¥ B mepBom
KIIMHIYECKOM CITydae.

IMocTpoena axtuBanmoHHas kKapra JIII ¢ BEIABIEHHEM KpH-
THYECKOTO MCTMyca B 00JacTH MUTpaimbHOro ncrmyca (MU).
Bomonuena PYA MU ¢ nzmenennem /11 taxukapaum 1o 285 mc
1 TIpaBBIM (PPOHTOM BO3OYKAEHHMS TIPEACEPANI ¢ paHHEH aKTH-
Barmeit CS 9-10. ITocne cTuMynsoHHBIX KapTupoBaHui JIIT
MIPOBE/ICHO KAPTHPOBAHHUE IIPABOTO MPEICEPAHs, YTO IPHBEIIO
K BBISBJICHUIO KpUTHYeckoro nuctmyca B oonacta KTU. ITo nan-
HBIM entrainment OTMEYAeTCsl IOATBEPKACHHE JIOKAIH3AINH
Makpo re-entry taxukapauu B odmactu KTU. PYA KTU mpu-
Beso kK kynupoBanuto TI1, croiikuii 0ok nposenenus mo KTU
nocturHyT. JlomomaurensHo mposeaeHa PUA  ¢pakumonupo-
BaHHBIX y4acTKOB B oOnactu 3aauei crenku JIIT (puc. 6). [Ipo-
Leypa OKOHIEHa.

© GMN

3akaiouenne. B Hacrosmee BpeMmst HMeeTCs pSAJ CO-
BPEMEHHBIX TEXHOJOTHH I MHTEPBEHIMOHHOTO JIEUCHHUS
MpeJCepAHbIX apuTMHHA. MeTox HCIOIb30BAaHUS HaBHTa-
IUOHHBIX CHUCTEM HECKOJIBKO MOBBIMAET 3(PPEKTUBHOCTD
n Ge3omacHOCTH mporeaypsl. OQHAKO, B CIOKHBIX CITydasx
¢ MOAM(UIMPOBAHHBIMU MPEACEPANUSIMH TOCIE OTKPBITHIX
KapINOXUPYPTUIECKUX WM WHTEPBEHIIMOHHBIX OMEpaIii
BEChbMa CJIOKHO OIPEJeNIUTh MEXaHU3M apUTMUH, 4TO YIIH-
HSIET BpeMsi KapTUpOBaHUsl apuTMuid, npouenypy PUA u ot-
pHUIATeNIFHO CKa3hIBAE€TCS KaK HAa COCTOSIHHM HAaIlMeHTa, TaK
" Ha paboTe XMpypra M MOBHIIIAET PUCK Pa3BUTHS HEXKela-
TENBHBIX SBJICHUHN JUIs MaleHTa. BRICOKOIUIOTHOE KapTHUPO-
BaHHE apUTMHUH HAMHOTO COKpAIlaeT BPeMsl KapTHPOBAHUS,
MOBBIMIAET TOYHOCTH OTPEAEICHNUS JIOKATU3AIMH UCTOUHHKA
apuTMuil. B Hamewm ciydae nporenypa npoBeeHa J0BOJIbHO
OBICTPO C TOYHOH JIOKAIU3AIUeH UCTOUYHNKA APUTMHUH U €T0
MeXaHHU3Ma.
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SUMMARY

HIGH-DENSITY MAPPING OF ATYPICAL ATRIAL
FLUTTER USING A PENTARAY

"Bakytzhanuly A., '"Abdrakhmanov A., ?Smagulova A.

IJSC “National Scientific Cardiac Surgery Center”; 2JSC “As-
tana Medical University”, Nur-Sultan, Kazakhstan

This article describes clinical cases with complex cardiac ar-
rhythmias after previous interventions. The aim of this article
is to provide the first experience of using the PentaRay high-
density mapping catheter in Kazakhstan (Biosense Webster,
California, USA).

Two clinical cases with the presence of several types of car-
diac arrhythmias in each patient are described.

The article describes two clinical cases with multiple atrial
arrhythmias after previously performed interventional proce-
dures on the left atrium. Both patients underwent radio-
frequency isolation of the pulmonary veins, which was
performed to treat atrial fibrillation, but was unsuccess-
ful. An additional radiofrequency ablation in the atria was
performed to treat continuously recurrent atrial arrhyth-
mias. Patients were 56 and 70 years old. In the first case,
atrial fibrillation and ventricular tachycardia occurred af-
ter previous severe myocarditis. In the second case, the
primary occurrence of atrial fibrillation is associated with
age-related atrial myocardial fibrosis and the presence of
concomitant pathology such as arterial hypertension. In both
cases, Carto3 navigation system (Biosense Webster, Cali-
fornia, USA) and PentaRay high-density mapping catheter
were used. A distinctive feature of the PentaRay high-density
mapping catheter is the presence of 20 electrodes, which are
located on five branches while the ThermoCool SmartTouch
standard ablation-mapping catheter has only four mapping
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electrodes. In this regard, the advantage of the PentaRay
high-density mapping catheter is the ability to quickly, ac-
curately, safely create a map of target arrhythmia in any part
of the heart. In this article a PentaRay high-density mapping
catheter is used to map atrial arrhythmias.

Thus, at least three mechanisms of the development of atrial
arrhythmias were revealed in each patient, including the pres-
ence of fractionated electrograms. The CLOSE protocol was
used to perform radiofrequency ablation, which is more effec-
tive and avoid complications.

Keywords: PentaRay high-density mapping catheter, atrial
tachycardia, atypical atrial flutter, fractionated electrogrames.

PE3IOME

BBICOKIIJIOTHOE KAPTUPOBAHHUE ATUYIIMYHO-
IO TPENETAHMSI NPEJCEPIUI C MCIOJb30BA-
HUEM KATETEPA PENTARAY

'BakbiT:RanyIbl A.B., 'A6apaxmanos A.C.,
12CmarynioBa A.K.

'AO «Hayuonanwbhvlii HayuHbill KapOUOXUPYPSUYCCKUL YECHMP»;
240 «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynman, Ka-
s3axcman

B crarbe ONMHMCBHIBAIOTCS KIMHUYECKHE CIyYaW CO CIIOXKHBI-
MM HapyLICHHsSMH pUTMa CepJla MOCje paHee MPOBEICHHBIX
HUHTCPBCHIMOHHBIX BMECIIATECIILCTB U nepBbe/i OIIBIT HCIIOJIB30-
Banus B KazaxcraHe karerepa BHICOKOIUIOTHOTO KapTHPOBAHHS
PentaRay (Biosense Webster, California, USA).

OnuckeIBalOTCSA 2 KINMHHYECKUX cjiydass ¢ MHOKCCTBCHHbIMU
NpeACEPAHBIMU APUTMHUAMU IIOCJIE PAHEE TPOBEACHHBIX UHTEP-
BCHLMOHHBIX NPOLIEAYp Ha JIeBOM mpexacepaun. V3 anamuesa
HalUeHTOB U3BECTHO, YTO MAI[EHTaM IPOBEICHA PaAn04aCcTOT-
Hast U30JisI1Ms YCTHEB JICTOYHBIX BEH IS JICUCHUSA (bPI6pHJ'[J'l$[—
MU Tpeacepanii, kotopast Obuta Oesycriemna. B cBs3u ¢ uem
MpOBEJIeHA JIOTIONHUTENIbHAS PAoYacTOTHAs admauus mpes-
cepauil Il KyNUPOBAaHUS HENPEPBIBHO PELUAMBUPYIOIUX
MpeACepAHbIX apuTMHi. Bo3pacT manueHToB coctaBui 56 u
70 net. B nepBoM ciyuae y nmamueHTa OTME4Yaloch pa3BUTHE
GuOpHILTLNY IPEACePANH U KETYIOYKOBOW TaXHUKaPANH 10-
clie paHee MePeHeCEeHHOr0 TSDKEIOTo MuoKapauTa. Bo BTopom
cilydae MepBHYHOE BO3HHUKHOBEHHE (QUOPMIUISILIAN IIpecep-
Ui CBsA3aHO ¢ (HUOPO30M MHOKapjaa Mpeacepanii, 00ycioB-
JICHHOI'0 BO3PACTHBIMH HW3MEHCHUSIMHU WU HAJIUIUEM COITYT-
CTBYIOILIEH apTepuaibHas TUNEpTeH3uH. B oboux ciyuasx
ucnonp3oBana cucrema 3D napuramuu Carto 3 (Biosense
Webster, California, USA) u karerep BBICOKOILIOTHOTO Kap-
tupoBanus PentaRay. OmnuuutenbHONW uepToil kareTepa BbI-
COKOIUIOTHOTO KapTupoBaHus PentaRay sBnsercs nanmuue 20
OJICKTPOOB, KOTOPBIC HAXOAATCA HaA IATH BETBAX. B 10 BpeEwms
KaK y CTaHJapTHOIo a0Jal[IOHHOTO KapTHUPYIOLIETo AJIEKTPOoaa
ThermoCool SmartTouch oTmeuaeTcst ToabKO 4 3IEeKTpOaA IS
KapTUpOBaHUs. B cBsi3u ¢ aTUM NPEUMYILIECTBOM KaTeTepa BbI-
COKOIUIOTHOTO KapTupoBanus PentaRay siBisieTcss BO3MOXKHOCTh
OBICTPOro, TOYHOIO, OE30IIACHOrO KapTHPOBAaHMSA HMCTOUHHKA
apUTMHH B JI0OOM y4acTKe cep/ua. B mpeacraBieHHbIX ciryya-
SIX KaTeTep BBICOKOIIOTHOIO KapTupoBanus PentaRay wmcrosnb-
30BaJICS VI KAPTUPOBAHUS NPEICEPIHBIX apUTMHUH.

Takum 00pa3oM, y Ka)JIOro IMalMeHTa BBISIBICHO HE MEHee
TpeX MEXaHW3MOB Pa3BUTHs HPEICEPAHON apUTMHN. AGnarus
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npoBoamiack coracHo nporokony CLOSE, uto obecreunio
3G PEKTUBHOCTH €€ MPOBEACHUS M UCKITIOUCHHE OCIOKHCHUH.

“gboydy

Joboggemms  s@odoy®o  o@mmagol  domogro  Lod-
33M0g0L 3odBoMgos PENTARAY-0l gomg@Bgdol godm-
496900,

15.8530@ 35690, s.03@sbdsbmgo, 2s.bdog ganmgs

L “god@@omJodyg@aools gHmgbgmo 396@3®07 2Ll “Lo-
dg00bm  9bogg@lodgdo  SLESES”, byd-byamsbo,
gobobgmo

50b0 by LHodosdo s@fgdomos  sédyg gobbm-
309 9o g0 0bHIMZIbE0gmo hodigdol Jgaaoe v
ol @0@dol Goygmo ommggzgdols gemobogygdo dgd-
0nb393900.

bAs@ool dobsbl Jomdmowagbos domoao  Lodgg@o-
30L 3o®B0Mgd0l Jomg@g@ols PentaRay-ols (Biosense Web-
ster, California, USA) gobobgom@o aodmygbgdols 3oMggeno
3°dM 3o gos.

s g@omos m@o genobogydo dgdombggs, GmdgaenTo
0ommgyge 35309601 3ol Mo@dol ws®wgggol @sd-
©gb08g Lobgmds goshbos.

bAos@osTo s@fgtomos dodzbgbs [oboyymby swmg
3obbm®ogargdagmo 0b@gm396G0 gm0 3OHmMEgEYH ool
Yggyo  IMsgomyx g@owo  [obopgamgsbo  s@omdools
2 gemobogygdo dgdmbgggs. 353096H o0l 5b5369bowsb
hobl, G0 mA0gg Jomaobl s®g Boydomws Gom@gol
396900l Fgbo@moggool  @opombobdodygmo  obmans-
30s> Fobogyymgdols godMogmoizool Lodgg@bsmme, Goi3

Tomgdo@gdgeo osmdmbbos. @olimob ©s3gsgdodgoomss
bo@odws Fobogygagdol ods@goomo @swombobdodmy-
@o 0330980, {obopgagdol gfygadere Gggowogo-
Ggdo0 sMomdogdol  39309@Mgoolomgol. 353096390l
sbsgo - 56 s 70 . 30dggem dgdmbgggado 3530963 L
509603bgds 3@ 3gkmgsbo Godogodwools o Foboyyen-
05 FodAomszool aobgoms®gds smg  asws@sbogro
ddodg domgoMwol dgogasm. dgmeyg dgdmbgggsdo {obo-
3IE;ms BodMoasool 3o@ggmeo dobgbo oym [obo-
39 ms d0mgsMmEols GodAmbo, aob30MmMmdgdgamo slsgm-
dM0go  (3geomgdgdoms s msbdbangdo Jsmmamaools,
AMAMGHESS  sOGIN0gmo 3039 Agbbos, s@OLgdmdom.
mAogg dgdombgggedo aodmygbgdygeo ogm Carto 3 bogogo-
3ool LobRgds 3D (Biosense Webster, California, USA) o
dowoamo LbodizgMogol 3o®BoMgool gomgpgmo PentaRay.
dowoano Lodggmogol godAomgool gomgBg®o PentaRay
3dm0®hggs 0dom, mM ol aoohbos 5 FHmby gobmoglg-
a0 20 gengd@@mpo. 359dob Gmwglbsi bEsbps® @y
Sd@o30M0  goMm@oMgdol  gangdB®mel, ThermoCool
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DPAPMAKOT'EHETUYECKUE ACHHEKTbBI JIEYEHUSA BOJBbHBIX
C XPOHUYECKOM CEPIEYHOM HEJJOCTATOYHOCTBIO (OB30P)

Masaosa JL.N., *Kykec B.I., ’IIlux E.B., 2bagpuxaunosa JL.IO., ’[{serkos /I.H., 2bepeunkunze N.A.

'@I'BY «Hayunbwiii yenmp sKkcnepmusol cpeocme MeOuyuUHCKo2o npumerenus» Murnzopaea Poccuu,
2@IAOY BO Ilepsvrit MTMY um. U.M. Ceuenosa Murnszopasa Poccuu

O0630p HOCBSIIECH OLIEHKE PO BIMSHUS IEHETHYECKUX 0CO-
OCHHOCTEeHl Ha pa3BUTHE M IPOrPECCUPOBAHHME XPOHHUYECKOU
cepaeynoit HenocratouHoctH (XCH), a Taxke mepcoHuUIH-
POBaHHBIX IOJIXO/IOB K €€ Teparuy. B moclieiHIe rojis! MIpoKoe
pa3BUTHE MONY4WIH (papMakoreHeTHka U (hapMakoreHOMHKA,
pasziesbl MEUIMHCKONW TeHETHKH, MPEIMETOM H3y4YeHHsS KOTO-
PBIX SIBISIOTCS TEHETHMYECKHE OCOOCHHOCTH BapHaOeIbHOCTH
9 (heKTOB JIEKapCTBEHHBIX CPEICTB, & TAKKE HHAUBUIyalIbHBIC
0COOCHHOCTH YYBCTBHUTEIBHOCTH MALIMEHTOB K JeiicTBuio dap-
MaKOTepareBTHYECKUX MPenapaToB y OOJNBHBIX € XPOHUYECKOH
CepJIevHO HeJIOCTATOYHOCTBIO.

© GMN

KpynHe#HImuM JoCTIKEHHEM HayKH, 03HAMEHOBABILIHM Iepe-
xox B III Thicsuenerne, iBUIACh pacin(ppoBKa TeHOMA YeI0Be-
Ka. DTO OTKPBITHE OIpPEEIIsieT HOBBIH YPOBEHb Pa3sBUTHUS Me-
JMIMHBI BO BceX 00JACTAX MCClieoBaHuil. B mepByto ouepens
BO3HHMKAET HEOOXOMMMOCTh IIEPECMOTpa XapaKTEPHCTUK HOP-
MaJIbHOTO (DH3HOJIOTHYECKOTO COCTOSHHS OT OHOXHMHYECKUX
JI0 TICHXONOrnueckux. [IprnobperaroT MaTepuaabHy0 OCHOBY M
HOUIEKAT PACKPBITHIO (DAKTOPBI MPEAPACIONIOKEHHOCTH K 3a-
GoseBaHMsAM, MEXaHU3MBI IaToreHe3a. 1 Ha 3Toil ocHOBe, 6e3-
YCIIOBHO, JTOJDKHBI COBEPILICHCTBOBATHCS METO/IbI JICYCHHS, TTPe-
JKz1e Bcero papmakoTepamnust [2,3].
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IIpu crangapTHOM moaXxole K OpraHU3aluu IOMOIIY Bce
TO, UTO CETOJHS UMEET MeAMIIMHA, He BCeria paboTaer, Io-
TOMY YTO CHCTEMbI OMOTpaHC(OpMAIUHU JIEKaPCTBEHHBIX

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

IpernaparoB HMEIOT OINpe/eieHHble OCOOCHHOCTH. DTH
0COOCHHOCTH HPHBSI3aHBI, a TAKXKE K MOIUMOPPUIMY Te-
HOB, paSBl/IBI_LICMyCH B pe3yanaTe C.]'ly'-laﬁHle TOYCYHBIX

Tabnuya. Cesaszv cenemuueckux nonumopguzmos ¢ puckom passumus XCH

Fen XpomMocOMHBIH 3amena 3amena Merton DYyHKIHOHAIbHBII
JIOKYC OCHOBAHUS AMHHOKMCJI0THI onpeeaeHust 3¢ pexT (MCTOUHUK)
Bcraska/ynanenue
¢parmenta JJTHK YBenuueHue ypoBHs
Al 17q23, mirpon 16 pa3mepom 287 nap Her e All®mna3msl [64]
HYKJICOTH/IOB
AHTHOTEH- |y 15 43 srcsom 2 C704T Met235Thr MPD | - BO/MHCHNC YPOBHA
3UHOTCH AHTMOTCH3UHOTeHa [55]
12 nykneoruaHas Jloxye 322 325: SH;/:JXI;:II;E?I/I‘ISCKOFO
42c AP 4p16.1, x30H 1 Y A Gly Ala T/P® P
JeTIeITHs BBICBOOOJKICHHUS
Gly Pro
HOpaIpeHanuHa [57]
R 10924 q26, sx30H 3-KpaTHOE yBeIUUCHHE
al AP | G1165C Arg389Gly Jpod axruBHoCTH AL [37]
a2 AP 5931 q32, sx30H 1 A46G Argl6Gly [naprPo JHecencuruzanus [19, 25]
a2 AP 5931 q32, K308 1 C79G GIn27Glu Mupe | ) CroHuMBOCTS K
JneceHcuTH3anuu [32]
a2 AP 5931 q32, ax30H 1 C70T Thr1341le CIIO Jedext curnana [24]
ST 1 6p24.1, 5K30H 5 G6IT Lys198Asn [pD | BC/MHCHHC ypOBHS
JHAOTENIMHA 11J1a3Mbl [9, 61]
Bricokuii ypoBeHb
@®HO ansda | 6p21.3, mpomorop G238A Her [APD Tparckpurm [16]
Jlmvmpotoxcun Boicokuii ypoBeHb cHHTE3a
anbiba 6p21.3, uaTpoH 1 G252A Her narP® ®HO amsa [40]
Hu3skwuit ypoBeHs cunTesa
D0PC 6p21.3, npomoTop G405C Her naP® SOPC [60, 69]
Cumwxenne aktuBHoctd NO
NO cunTaza 7935 36, 5x30H 7 G894T Glu298Asp AP, ITLIP
cunrassl [50]
NO cutasa 7q35 36, mpo- T786C Her TP CHuxeHne akTUBHOCTUNO
MOTOp cunTassl [10]
CuHrasa VBenuueHne CHHTE3a
anb0cTEpOHa 8q22, npomorop C344T Her [P, TP anbocTepona [22]
VY uimHeHue npoTerHa
IIpencepnnbiii c 28 10 30 VBennueHue cCUHTE3a
HYTT 1p36.2, 7x30H 3 T2238C aAMHHOKHCJIOT CIIO, ILP TTHYTT u MHYTI [65]
¢ 100aBIeHNUEM JIBYX
Arg
Mosrosoit YBenmueHune CUHTE3a
YT 1p36.2 G664A Val7Met CIIO, ITLIP MHVYTI [65.70]
W14 5q31.1, mpomoTop C590T Her CII0 VBEMICHHE POUHOCTH
rpomotopa [49]
W10 1931 q32, npo- G1082A C592A Her CTIO CHumxenue cunresa WJI 10
MOTOP [26]
YBenuuenue
CD14 5931, mpomoTtop C260T Her CI1o TPaHCKPUITITHOHHOM
akTuBHOCTH [30]

npumeuanue: AII® — aneuomensunnpespawarowuti pepmenm, HYII — nampuiiypemuueckuii nenmuo;
HJ[P® — nonumopdusm ONUHHBIX peCMPUKYUOHHBIX ppacmenmos, [IL[P — norumepasnas yennas peakyus,
CIIO — cexgenuposanue nociedogamenvrocmeti onuconykireomudos; ®HO — ¢hakmop nexposa onyxoneii;
OT — snoomenun; IDPC — snoomenuanvubviii paxmop pocma cocy0os
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myTauuil. s Bpaua 3To UMEET He TEOPETUYECKOe, a Cyry-
00 MPaKTUYECKOE 3HAUCHHUE.

Hayunas, MeIuIMHCKas M HSKOHOMHYECKas Iierecoodpas-
HOCTb (hapMaKOTCHETHYECKHX Pa3pabOTOK CErojiHs He BbI3bI-
BACT COMHEHHIi, OCKOJIbKY MX MTOTOM SIBJISICTCS ITOBBILICHHE
3G PEKTUBHOCTH (apMaKOTePAITUK ¢ UCKITIOYCHUEM MOOOYHBIX
neiicreuii. HoBeliiM HanpasieHHeM (papMaKkOreHETHKH SIBIISI-
eTCsl U3bICKaHHE OPUTHHAIBHBIX (PapMaKOJIOTHYECKHX CPEICTB,
HaIpaBJICHHbBIX Ha OIpPe/Ie/ICHHbIC ()eHOTHIIBI MATOJIOTMYECKUX
COCTOSIHUI M 9yBCTBHTEJIBHOCTH K JIeKapcTBaM. B TeueHue mo-
CJICIHUX JICCATHIICTHI BBISBICHO MHOXXECTBO MOJIUMOP(HH3MOB
IE€HOB, TPETCHAYIOUIMX Ha POJb UX TCHETHYECKHX MapKepoB,
accouuupoBat Heix ¢ XCH (tabnuna).

CrenyeT 3aMeTHTh, 4TO (QYHKLIHOHAJIbHAS 3HAYUMOCTh MHO-
rux noiumop¢usMoB renoB pazsutun XCH mo Hacrosimero
BPEMCHM HE OINpeJesieHa, a JaHHBIC JUTEPaTypbl OTINYAIOTCS
3aMETHOM MPOTUBOPEYUBOCTHIO [8].

Benytca paborel Hax mpoOGiaeMoll ONTUMH3ALUU TEparuu
OOJILHBIX C XPOHUYECKOH cepieuHoii HenocTatodnocthio (XCH)
¢ yueToM UX (hapMaKOTeHETHUECKOro NPOGHIIs. AKTYyalbHOCTD
npoOJIeMbI 3aKIIIOUaeTCs B TOM, 4To 3aboseBacmocTh XCH mo
BCEMY MHUpY IpHHHMaeT Macirtalbl snuaemun. [IpuMeHeHue
uHrn6uTOopoB AIID 1M03BOJISIET CHU3UTD PUCK CMEPTH OOJIBHBIX
XCH B cpennem tonbko Ha 23%. CoriacHO pe3ynbraraM ucclie-
noeanuga SOLVD, nocrosHHOEe Ha MPOTSKEHUM 4 JIeT IpuMe-
HeHue sHananpuia y 6ombHbIX XCH MPUBOIUIO K CHIKEHHIO
pucka cmeptu B cpeaHeMm Ha 16%. [lomoOHble naHHBIE ycTa-
HOBJICHBI ¥ IIPH HCCIIEIOBaHUH d(PPEKTUBHOCTH MPUMEHEHHS
B-anpeno6mokatopos mpu XCH.

OnHuM 13 00BSICHCHUIH TaHHOTO (PEHOMEHA MOKET OBITh BbI-
COKasi MeXKMHIUBHAYyaIbHAsl BapuabeIbHOCTh OTBETA HA IPHMe-
HEHHUE JaHHBIX KJIACCOB IIPENaparoB.

Jliis newenust XCH npuMeHsIoTCs TakKue IPyIIIbI JIEKapCTBEH-
HBIX CPEJCTB, KaK MYPETHKH, HHIHOUTOPBI aHTMOTSH3UHITPEB-
pammarorero ¢pepmenta (MATID) u/wmu 610KaTOPBI PEIETITOPOB
anrnorensuna Il nepsoro Tuna (capransr), -axpeHoOIO0KATOPEI,
ceplieuHble MMKO3uabl (aurokcuH). Kaxaplili u3 npeacraBure-
JIel TaHHBIX TPYIIH JIEKAPCTBEHHBIX CPEACTB MOXKET T10-Pa3sHOMY
JIelcTBOBaTh y OONBHBIX, YTO OOYCIIOBJIEHO MX (hapMaKoreHe-
THYecKUM rnpoduiem. Hanpumep, IMIOKCHH IIHPOKO IMpUMeE-
HACTCS B KJIMHUYECKOH IpakTHKe (oiee JBYXCOT JeT. Byny4n
IpeCTaBUTeNIeM JeKapcTBeHHBIX cpenctB (JIC) ¢ y3koit Te-
paneBTHyeckoi muporoi, oH B 10-30% ciy4daeB BbI3bIBACT
HeKenarespHble JekapcTBeHHble peakuuu (HJIP) [9] B Bume
DIMKO3UAHON MHTOKcHKauuu [18]. M3BecTHO, 4TO pUCK pa3Bu-
TS TIMKO3UHOW MHTOKCHKAIMU yBEINYUBACTCS Y MALUCHTOB
HOKMJIOTO M CTapyecKOro BO3pacTa ¢ TUIOKaJIUeMHel, Haxo-
JIIUXCS B TsoKeIoM cocTostHuU [9,18]. CylecTByroT Takxke U
reHEeTHYECKU JIeTePMUHUPOBAHHbBIC (PAKTOPBI PUCKA Pa3BHUTHS
IIMKO3UAHON uHTOKcHKanuu [8,9,10,16,19]. MiMeHHO Takum
(axropom siBisieTcs noiaumopdu3m rena MDR 1, kopupyrorero
rukornporerH P [16,19,22,24]. Tnuxonporenn P obGecnieunBa-
eT DJIABHBIA TPAHCIIOPTHBIA MEXaHM3M BBIBEACHHMS JTUTOKCHUHA:
OH OCYILECTBIISIET aKTUBHYIO CEKpPELMIO AUTOKCUHA B JKEJI4Yb U
mouy [10,15,19]. I'mukoniporenn P, Haxonsiuicss B SHTEPOIH-
Tax, TaKXKe MPUHUMAET y4acTHe BO BCACBIBAHUM JIWIOKCHHA B
KHUILIEYHUKE.

Kak mnokazaiu ucciiefoBaHus MOCIEIHUX JIET, HauOobluee
KJIMHUYECKOE 3HAUCHUE UMeeT monumopduerii Mmapkep C3435T
rena MDR1, npezacrasnstomuii co6oit 3aMeHy B HyKJICOTHIHOM
II0CJICZIOBATEILHOCTH B MOJOKeHUU 3435 1uro3uHa Ha TUMUH
[16]. B uccnenoBanusix invitro 66110 MOKa3aHoO, YTO Y HOCHTEICH
TT-renoruna ormeuaercsi CHIKeHUE skcnpeccud rena MDR1 B
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psizie OpraHoB: ABEHALATUIIEPCTHOM Kuike [22], numdonunTax
[24], mouxax u neuenu. CHuxenue 3xcnpeccuu resa MDR1 B
KUIIEYHHUKE M MOYKAX JOJKHO MPUBOAUTH K YMEHBIICHUIO KO-
JIMYECTBA NIMKOIPOTerHAa P B 3THX opraHax H, cieoBaTesIbHO,
K OoJiee MONHOMY BCACBIBAHHUIO M 3aMEIJICHHOMY BBIBEACHHIO
JIEKapCTBEHHBIX CpeJCcTB — cyOcTpaToB rukonporenHa P [10],
YTO MPUBOJIHUT K MOBBIIICHUIO KOHIIEHTPALIMU AUTOKCHHA U WH-
TOKCHUKAIIUH.

YcTaHOBIIEHO, YTO COZIEPKAHUE IIMKOIIPOTEeHA P 3HaunTesb-
HO pa3jindaeTcs y My>KUMH U jKeHIUH. DKcnpeccus rena MDR1
B SHTEPOLMTAX KUIICUHUKA Y MYXYMH U KCHIIUH OTIIMYAETCs B
2,5 pa3a, MO3TOMY Yy >KEHIUH Yallle pa3BUBACTCS INIMKO3UIHA
MHTOKCHKALUs. B CBS3M C 4eW y JKEHIIMH MPUMEHSIOT Oolee
HM3KHE JO3UPOBKH JUIOKCHHA, YEM Y MYKUuH [22,23].

B uccnenosanuu, nposeaeHHoMm J[.A. CblueBBIM U COABT.
[10], vamie BBISBISIM CUMITOMBI TIIMKO3UIHOW MHTOKCHKA-
1 'y 60abpHbIX ¢ TT-reHotunom. VIMeHHO y 3TOH rpyIIibl
NalMeHTOB PETUCTPUPOBANNCH 00Jiee BBHICOKHE 3HAYCHUS
PaBHOBECHOM KOHLIGHTpAILMM JUIOKCHHA B IUIa3Me KPOBHU B
cpaBuenuu ¢ nanuentamu ¢ reHotunamu CC u CT. Cpsspb
MEX]ly KOHIIEHTpAluell NUIOKCHHA B IJIa3Me KPOBHU U BO3-
HUKHOBEHHEM CHMIITOMOB INIMKO3MIHON MHTOKCHKALlUM OYe-
BUJIHA U JIOKa3aHa B MYJbTHUIEHTPOBOM uccienoBanuu DIG
Hoffmeyer u coasr. [15], Kurata u coast. [19], Verstuyft u
coaBT. [25], ananu3upys (papMaKOKHHETHKY TUTOKCHHA I10-
cjle ero OJHOKPaTHOIO IpHUeMa B HUCCIENOBAaHUAX HA 310PO-
BBIX JI00pOBOJIbIAX, [TOKA3aJIH, YTO MAaKCUMaJIbHAsl KOHICH-
Tpalus 3TOro npemnapara B Ijia3Me KpoBH, a TaKXKe IUIOIAlb
nox (apMakOKMHETHYECKOW KPUBOH JOCTOBEPHO OoJiblie
y nun ¢ TT-reHOTUIIOM B CpaBHEHHHM C MHAMBUAYYMaMHU C
CC-renorunom. Johne u coast. [16] BbissBHIN Oo0Jiee BBICO-
KH€ 3HAaYeHMs] MUHMMAJbHBIX PaBHOBECHBIX KOHLEHTpaLMH
JUTOKCHHA Y 310pOBBIX 100poBobleB ¢ TT-reHoTHnoM npu
€ro AJINTEIbHOM IPUMEHEHUN.

Mexaunsm neiictust HAIID npu XCH o6ycioBneH 6i10kanoit
aHrMOTeH3MHIIpeBpalaoiero ¢pepmenra. JlokasaHo, 4to ypo-
BeHb ACE nmpumepno Ha 50% HaxomuTcs 10Jl T€HETHYECKUM
KOHTPOJIEM U 3aBUCHT OT nonMopdusma rena AIID, crpykrypa
KoToporo 6buta omnpenenena B 1988 roay. Bekope mocie storo
obuT uaeHTHGUIpoBaH I/D moauMophu3M, KOTOPBIN 3aKTH0Ua-
eTcs Bo BeraBke (insertion) win yrpare (deletion) ¢pparmenra u3
287 nykieotunoB B 16-m unrpone rena AII®. Ha ocHoBanuu
pacnpenenenus [- u D-anneneld BBIACISIOT TPU TEHETHUECKUX
BapuaHra noiaumopdusma: romosurotusie — I/, D/D, a Takxe
reTepo3uroTHbiil [/D. MHOTMMH HCCIICIOBaHUSIMU JI0KAa3aHO,
yro D-amnens nu DD-reHotun sBIAIOTCS BaKHBIMH I'€HETHYE-
CKHMH (DaKTOpaMu pHCKa CEepIeYHO-COCYAUCTBIX MOPAKESHU,
B TO BpeMs Kak l-ayutens u Il-reHoTun sBASIOTCS NPOTEKTUB-
HbIMU (akTopamu. [IpoBeneHo Oonblnoe KoIMYecTBO padoT
1o u3yuyenuro noiaumopgusma rena AIID y GonpHBIX ¢ nHAp-
KTOM MHUOKap[a, apTepuajbHOI rumnepreHsueld U AuiaTaluoH-
HOH KapIMOMMOINATHEHl — OCHOBHBIMU INPUYMHAMM Pa3BUTHA
XCH, B pe3ysbTare BbISIBJICHA BHICOKAs YaCTOTA BCTPEUAEMOCTH
D-annenu u DD-renoruna [1,8].

CapraHbl GJIOKHPYIOT pelenTopsl anruoreHsnH3uHa Il nepsoro
tuna. ['eH cocyaucroro perenrtopa anruorensusa Il nepsoro tuna
(ATR1) pacnonoxkeH Ha xpomocome 3q21-g25. Onucano 16 ero
HOJIMMOP(HBIX COCTOSHUIA, M3 HUX KIMHHYECKH Hanboee MOJIHO
OXapakTepu30BaHa MyTaLys B MONokeHUH 1166, mpuBoasiias K
3amene ajgeHnHa (A) Ha uto3uH (C). Takum 00pa3om, BO3MOXKHEI
crenyronye BapuanTsl reHotunoB rea ATR1: AA, AC, CC [1].
Or Tuna noaumophu3Ma BhIIICyKa3aHHBIX TeHOB 3aBUCUT d(deK-
TUBHOCTH HATID, Gr10KaTOPOB peLenTopoB aHTHoTeH3uHA 11.
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B nacrosiiiee Bpemst aapeHoOnokatopbl (AB) siBisirorest 00s13a-
TEJbHON COCTABISIIONICH MEIMKAMEHTO3HOTO JICYeHHs! OOJIBHBIX C
XCH. VYcnenHo jae4uTh TaKuxX HanueHtoB 0e3 Ab — a1o 3HauuT
CYLIECTBEHHO YMEHBLIATL BO3MOXKHOCTb 6HaFOl'lpl/I$[THOF‘O BIIUSAHUA
Ha TeyeHue 3a00NeBaHM, UX MPUMEHEHHE HEOOXOIMMO, MOCKOJIBKY
AKTUBaLUA CHMHaTOaﬂpeHaJ'IOBOFI CUCTEMbBI Hapsy ¢ pCHUH-aHI'H-
OTEH3MHOBOI UIPaeT KIIFOUEBYIO POJIb HA BCEX ITAIaX CePEUHO CO-
cynuctoro koHTHHYyMa XCH. KpymnHsle KOHTponMpyemble Hccneno-
BaHU MOATBEPAUIIN ITPABUIIBHOCTD TECOPETUUCCKUX MPEAITOCBIIOK
o Heobxoaumoct Jiedenuss XCH AB. Onnaxo ObIIo 3aMEUEHO, YTO
KIuHudeckuii oteeT nanuenToB ¢ XCH Ha neuenne Ab ommyaer-
Csl 3HAUUTEJILHOM BapralesIbHOCTbIO.

B neyennn 6onpHbix XCH B HacTosiiiee BpeMsi pEKOMECH-
JIOBAHO MPUMEHEHHE YeThIpex [-aapeHobiaokaropos (B-Ab):
METOIIPOJIOoiIa CyKIMHATa, KapBeANUIona, OUCONpooa U He-
GuBoIIOIIA.

ITpenaparsl cesisbiBatotes ¢ [ -perentopamu (B,-AP) xapmu-
OMMOLIMTOB. B TpOBENEHHBIX paHblIe HCCICAOBAHMSIX In Vitro
IPOJIEMOHCTPHPOBAHO, YTO Hajauuue Arg B HojokeHHH 389
aMHHOKHCIIOTHOH 1ocnenioBarenbHocTi B-AP comocraBumo ¢
TPOEKPATHBIM TOBBIILICHHEM YPOBHSI H30MPOTEPEHOICTUMYIHPO-
BaHHOﬁ AKTUBHOCTU aJICHWIATHUKIIa3bl B CPABHEHWUHU C IOJIUMOP-
¢usmom Gly389. [omumopdusm B,- u B,-AP Tarke MOKeT ObITh
ACCOLIMMPOBAH C YBEIMYCHHUEM TOJEPAHTHOCTH K (PU3MYECKOM
Harpyske, HHruoupoBanueM anontosa [11, 12, 14, 27]. Onnako B
9TOM HUCCJICIOBAHNH HUKAKUX paCXO)K}leHI/Iﬁ B 4aCTOTC ITOABJICHUSA
nosuMopdu3smoB PB- u B,-AP 1 ux KoMOMHALMK B IPYIINE NalK-
entoB ¢ XCH u B rpymiie 310poBbIX 100pOBOJIBLIEB HE BBIBIICHO.

B uccnenosanun BEST 6buia n3ydena ponb nonumopgusma
B,-AP B xmuuuueckom npumeHenuu B-Ab y GombHex XCH.
[IpoBenennoe panee skcriepuMeHTabHOe HccienoBanne XCH
Ha JIMHUU 3-MeCﬂ'—leIX TPaHCICHHBIX Mblﬂleﬁ U MCOUKAMCHTO3-
Hoii Tepanuu B-Ab o6Hapyxmito pons Arg389 renorumna B OTBET
Ha antaronmsM B-AP. [Tocine nmpoBeneHus ucciieoBanust OyyH-
nonona y 6oneabix XCH I-1IT kimacca mo NYHA Obut BbInonHeH
(bapmakorenetnueckuii anaiausz obpasuos JJHK, B pesynbrare
KOTOPOTO YCTAHOBJICHO OTCYTCTBHE PACXOXKICHHH B 0a30BBIX
XapakTepUCTUKax 00JbHBIX ¢ reHoTHnoM Arg389 u HocuTeneit
Gly389 (roMO3HIOTHBIX IO STOMY aJUICII0 M I'€TepPO3UTOTHBIX
Arg/Gly389). beuto BeIsiBIEHO, uTO TeparneBTHdeckas dddex-
TUBHOCTb IIPUMEHEHMs OyLMH]I010J1a OTCYTCTBOBAJIA B TPyIIe
Gly389-nocureneif, 4to jokasbiBacT poib nonumopdusma B -
AP B papmaxornoruueckom sddexre Oyunumonomna [27].

HccnenoBanust pOaeMOHCTPUPOBAIH Oosiee sipkue (hapmaro-
noruueckue dp¢extsl B-Ab y HocuTeneil aebHbIX BAPUAHTOB
nanHoro rexa. B uccienosanu H. Bruck u coasr. [12] nmokasaso,
4TO OUCONPOIION OIOKUPOBA BIMsIHUE aroHucrta B-AP nobyramu-
Ha Ha TeMOAMHAMUKY U IyMOPAJIbHbIN CTaTyC (IIOBBIICHUE AKTHB-
HOCTH pPeHHHa) B Ooublieil Mepe y HocuTenel Bapuanrta Arg389,
ueM y Hocurenel Gly389 (42% B Genoii mormyssiun)

VYenexu coBpeMeHHOM (hapMaKoIoruu B pacirdpoBke mexa-
HHM3MOB JICHCTBUSI IIPETIapaToB Ha MOJICKYJISIPHOM YPOBHE U pac-
M03HABAHUY MPUYUH HedPPEKTHBHOCTH NPUBOIIT K CO3AAHHIO
Ka4€CTBCHHO HOBBLIX KJIACCOB JICKAPCTBCHHBIX CPEACTB — HH-
rudutopoB MPHK-peuenrtopos .B uccnenosannu Y.C. Zhang u
co0aBT. [27] anpobupoBanack cnocooHoCTh HHrHOHTOpa MPHK
B,-Ab onuromyknaeoTHIa OKa3biBaTh TMIIOTEH3MBHBIH 3(QekT
¥ MHIUOUpOBaTh KapauaibHble f3,-AD JMHAN THIIEPTEH3UBHBIX
Kpeic. MccnenoBanue mokasano, 4TO OJHOKpPATHOE BBEACHHE
npenapara NPUBOJUT K CHUKEHHUIO rioTHOCTH B -AP Ha 30-50%
6e3 Biusnus Ha B,-AP [27]. Jlunodunbueie B-Ab (xapBenusion
¥ METOIPOJION) OBICTPO U MOJTHOCTHIO (0K0110 90%) BCachIBAIOT-
Cs1 B XKENYIOYHO-KHIIICUHOM TPAKTE, MPOXOIAIT Yepe3 reMaTodH-
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nedannueckuii 6aprep. Kapseauion sipisieTcst cyocTpaToM ist
rukonporerHa P. Bee nunoguibhbie B-Ab 6uorpanchopmu-
PYIOTCsI ITyTeM OKHCIJICHHS C y4acTHEeM H30(epMeHTa LIUTOXPO-
ma P450 2D6 (CYP2D6), npryeM npecucTeMHbI MeTab0In3M
JIAHHBIX JICKAPCTBEHHBIX CPEICTB BO BPEMsI IIEPBOTO POXOIK/Ie-
HHs uepe3 1eueHb cocTaniisier 10 80%. Heobxoanumo yunTeiBarh,
uTo MeTabonu3M B-Ab ¢ aheKToM «I1epBOro MPOXOXKASHUS Ue-
pe3 IedeHb MOXKET W3MEHSTBhCS AaXke MPHU HOPMalbHOM (yHK-
[[MOHAJILHOM aKTHBHOCTH TenaTouuToB: junoduisHbie B-ADB,
YMEHbIIAsi TIEYSHOYHBIH KPOBOTOK (IIPOIPAHOIION, HAIIPUMED,
Ha 30%), MOTYT 3aMEIUTUTh CBOM COOCTBEHHBIH METa0OJIM3M B
MEYCHH M TaKUM 00pa3oM YIMHHUTH HEPUOA ITOIyBBIBEICHHS
T,, BO BpeMs IIPOJIOJKUTENBHOTO NpUMeHeHus. [lpu jmres-
HoM npumenennu T, , IPONpaHoona MOXKeT YBETUIUThCS B 2-3
pa3a B CpaBHEHHMM C OfHOpa30BbIM npuemoM. Ilpompanoro,
KaK ¥ Jipyrue junoduibheie B -Ab, MOKET 3aMeIATh BHIBOJ
U3 KPOBH APYTHX IPEHapaToB, KOTOPbIE METa0OIM3HUPYIOTCS
B IeUeHH (HAmpumep, JINAOKAWH, THUIPANA3UH, TEOQHIUIHH).
Cxkopocth Ouotpanchopmanuu P-AB reHeTHUecKH aeTepMHU-
HUpPOBaHA, YTO CBsA3aHO ¢ monmumopdusmom rena CYP2D6.
Hocurenn ¢yHKUMOHANBHO IE(PEKTHBIX aJIeNIbHBIX BapH-
antoB rega CYP2D6, tak Ha3bIBaeMble MeJIEHHBIE META00-
nu3atopsl 1o CYP2D6, B nonynsiuu MOTYT COCTaBIATH OT
0,7% (xuraiiter) 10 6% (6enoe Hacenenue CIIIA) u maxe
20% (I'onxonr). ITpu sTom 95% Bcex MeIeHHBIX MEeTabOIu-
3aropoB o CYP2D6 — Hocurtenn BapuantoB CYP2D6*3,
CYP2D6*4, CYP2D6*5; npyrue Bapuantel (CYP2D6*6,
CYP2D6*7, CYP2D6*8) BcTpeuatoTcst HamHoro pexe [11].
Hakonumiioch 60JibIoe KONUYECTBO AaHHBIX, CBHJICTEIbCTBY-
I0IIUX O TOM, 4To nonumopdusm rena CYP2D6 Bnuser Ha
(dhapmakokuHeTUKY B-ADB, MpOABIAACH 3aMeITICHHEM UX OHO-
TpaHcdopmannu, a 3To, B CBOIO 04Yepe/ib, MOKET MPUBOIUTD
K HeXeJlaTeNbHbIM peakiusam [20].

W3yuanock Taioke BiausHue nonuMopdusma rena ADRB1 Ha
(dapmakoauHaMuKy Oeta-aapenobnokaropos (BAB) y OonbHBIX
XCH [16]. B myasrunentpoom uccnenoBanuu MERIT-HF ne
U3y4alioch BIHMsHUE ojuMopdHoro mapkepa 389Arg.

VY Hocuteneit amesns 389Arg merornposnion B Goblieit creneHu
CHIDKAJT CMEPTHOCTh 00bHBIX ¢ XCH B cpaBHEHHH C JIUIIAMHU, HE
Hecylmmu 3Ty ainenb. Kpome Toro , B uccnenosanuu Terra S.G.
1 coaB. [28] moka3aHo, YTO HAHOOJIbIIICE MMOBBIIICHHE MTOKA3ATEIIs
(pakiun BRIOpOCa, a TAKKE CHUKCHHE THACTOIMYECKOrO 00heMa
(KO) u xoneunoro cucroinueckoro oobema (KCO) y GomnbHBIX
XCH Ha (oHe ITUTEIBHOM Teparii METOMPOIOIOM HaOomacsa
y HAIMEHTOB ¢ TeHOTHIIOM ArgArg. B 3ToM ke nccieJoBaHun 13-
y4anoch BIUsSHUE U Jpyroro nomumopdHoro mapkepa Gly49Ser
Ha 2¢¢dekTHBHOCTL MeTonposoia y donbHbx ¢ XCH.[15] Tak, y
naryeHToB, Hecyux awieis 49Gly, nHabmonanock Oonee BbIpa-
sxerHoe cHkenne KJIO Ha (oHe JUIMTenbHOro IprMeHeH s Me-
TOIPOJIOJIA CyKLIHATA.

U3 nuyperukoB npumMensembix npu XCH naubonee BaxkHoe
3HAUCHHUE UMEET MEeTIEBON IUYyPeTHK TopacaMui, KOTOPbIA Me-
TabOoIMYECKH HeHTpaleH 1 yiydIaeT nporHo3 6ombHeix ¢ XCH.
dapMakoreHeTHKa TOpaceMyaa MMeEET BaKHOE 3HAYCHUE I
(apMaKoKMHETUKH 1 (papMaKOINHAMUKH, OKa3bIBasi BIUSHUC HA
BBIPQKCHHOCTh JNYPETHYECKOTO OTBETA M JICKTPOIUTHBIC Ha-
pylIeHUs.. AKTUBHO W3y4aeTcsi 3HaUCHUE POJIM €HETHYECKOTO
nosuMopdu3mMa B OTHOLICHHH (P HEKTUBHOCTH U 6€3011aCHOCTH
Topacemua [5].

VYcTaHOBIIGHO BIHMSHHUE HOMUMOP(U3Ma I'eHOB H30(epMeHTa
CYP2C9 w annonnoro tpancrnoprepa OAT Ha dpapMaKOKHHETH-
Ky TOpaceMuia, B YaCTHOCTH KiMpeHc. dapMaKoreHeTHUeCKuil
nonumopuzm CYP2C9 cyniecTBEHHO CHIDKAIOT MEYSHOUHBIH
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KJIMpeHC Tpemnapara, a nonumopdusm OATPIBI1 ysenuuuBaer
MOYEUHBIH KIMPEeHC TopaceMuaa moutu Ha 30%, ofHaKo BBUAY
MaJjioi ppakuny cBOOOAHOH MIIa3MEHHOW KOHIIEHTPALUH (TOJb-
k0 1%), 3HaUNMBIX M3MEHEHUI B BBIPAXKEHHOCTH AUYypeTHYe-
CKOTO U canyperrdyeckoro 3¢ QexktoB He BbisBICHO. [loaToMmy,
HECMOTPs Ha BBIPAXKCHHBIC q)apMaKOFeHeTI/l'-[eCKI/IC HN3MCHCHH
B (papMaKOKMHETHKE TOpaceMua, IPUMEHEHHE ero y MalieH-
TOB MOXKET OBITH 10CTaTOYHO (P PEKTUBHBIM 1 OE30MaCHBIM, HO
HEeoOX0IMMBI JabHelme HabmonaeHus [26].

B HacTtosiiee BpeMsi usyueHue (papMakoreHeTHIeCKUX 0CO-
OeHHOCTel JIeKapCTBEHHBIX CPeacTB, npuMeHseMbix mpu XCH
npoposwkaercs. OJJHaKo MHOTHE BOIIPOCHI OCTAIOTCSI OTKPBITHI-
MH 1 TpeOyIoT AanpHelero usyuenus. [loatomy, Ge3yciaoBHO,
HEoOXOAMMBI JlanpHele HabaroAeHust B Oojee MpopoDKU-
TEJbHBIX HUCCJICAOBAHUAX 110 OLEHKE OTHAJICHHBIX PE3YyJbTaTOB
3¢ dexTHBHOCTH 1 6E3011aCHOCTH JIEKaPCTBEHHBIX CPECTB, CBSI-
3aHHBIX C TEHETUYECKUMH 0COOEHHOCTSIMH.
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SUMMARY

PHARMACOGENETIC ASPECTS OF TREATMENT OF
PATIENTS WITH CHRONIC HEART FAILURE (RE-
VIEW)

2Pavlova L., “*Kukes V., Shikh E., 2Badriddinova L.,
Tsvetkov D., 2Berechikidze 1.

!Federal state budgetary institution “Scientific center for exami-
nation of medical devices” of the Ministry of health of the Rus-
sian Federation; *Sechenov First Moscow state medical UNI-
VERSITY of the Ministry of health of Russia

This article reviews data for pharmacogenetics findings for
treatment for chronic heart insufficiency of heart failure. Also,
it discusses connections of genetic polymorphism with a risk
of developing heart failure and how it affects the choice of a
treatments medicine. The article investigates genetically deter-
mined factors of the risk of developing glycoside toxicity. One
of the causes is polymorphism of the MDRI1 gene encoding
glycoprotein P, a transporter, that is involved in the absorption
of drugs in the intestines and excretion by the kidneys. Also,
the genetic characteristics of ACE in patients with heart failure
are discussed. The data is presented from the study of the role
of genetic liver metabolism polymorphism regarding efficacy
and safety of loop diuretic torasemide. Data for genetic poly-
morphism of the metabolism of the main beta blocker, used in
chronic heart failure metoprolosuccinate is also discussed. Data
for roll B1-AP polymorphism in the clinical use of $-AB in pa-
tients with heart failure. Further observations are needed from
longer studies, that will evaluate long-term efficacy and safety
outcomes for medicines related to genetic traits.

Keywords: chronic heart failure, singl nucleotide polymor-
phisms of genes, personalized treatment, pharmacogenetics,
pharmacogenomics.

PE3IOME

®APMAKOTEHETUYECKHE ACHEKTHI JEYEHHS
BOJIBHBIX C XPOHUYECKOI CEPIEYHOIl HEJIO-
CTATOYHOCTBIO (OB30P)

Masnosa JI.H., *Kykec B.I", 2Illux E.B.,
baapupaunosa JLIO., 2[{Berkos [1.H., *bepeunxumsze U.A.

!@I'BY «Hayunvlil yenmp 9Kcnepmusbl cpeocms MeoUuyuHCKo-
20 npumenenusy Munzopasa Poccuu; *@IAOY BO Ilepsoiii
MI'MY um. UM. Ceuenosa Munzopasa Poccuu

B 00630pH0ii cTaThe npeacTaBiIeHbl JaHHbIE 0 (apMakoreHe-
THYECKHX OCOOEHHOCTSIX JICKAPCTBEHHBIX CPEICTB NpUHHMAe-
MBIX TP XPOHHYECKOH cepaeuHoil HemoctarouHoctu (XCH).
OO0CyXIaI0TCst BONPOCHI CBA3U FEHETHYECKOTO HOIMMOp(hu3Ma ¢
puckom pazsutusi XCH, Biustioriue Ha BHIOOp JIEKapCTBEHHOTO
npenapara. B crarbe paccMaTpuBaroTCs TeHETHYECKH AeTSPMHU-
HHUPOBaHHBIE (PAaKTOPBI PUCKA PA3BUTHS TIIMKO3UIHON HHTOKCH-
Kauuu. VIMeHHO TakuM (akTopoM sIBIISIeTCs HOIMMOpdU3M rena
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MDR1, xonupyrolero mukonporent P, Tpancnoprepa, IpuHu-
MaIOIIero y4acTHe BO BCACBhIBAHHE JICKAPCTBEHHBIX CPEICTB B
KHUILIEYHNKE U BBIBEACHHHU MMoYKkaMH. Taioke paccMarprBaroTCs
rereruyeckue ocooeHnoctu ATI® y Gombubix XCH. B cratbe
NpEACTaBJIICHbI JaHHbIE H3Y4Y€HHS POJIM I'€HETUYECKOI'o I10-
auMopdu3Ma MeTaboau3Ma B MEY€HH B OTHOLICHUH I dek-
THUBHOCTH M 0€30I1aCHOCTH IIE€TIEBOrO JUypETHKA TOpaceMua.
Hpe}lCTaBHeHbl JAHHbIC U3YYCHUS TCHETHYECKOT'O HOHHMOp(bI/IS'—
Ma MeTa0oiM3Ma OCHOBHOrO OeTa-0j0Karopa, MPUMEHSEMOro
npu XCH, MeTonposnona cykuuHata. PaccmarpuBaroTcst JaHHbIE
o pomu monumopdusma f-AP B KIMHMYECKOM NPUMEHEHHH
B-AB y 6ombubix XCH. Be3sycioBHo, HEOOXOAUMBI alIbHEHIIIIE
HaOJrofieHns1 B 0oJiee IPONODKUTEIBHBIX HCCIIEHAOBAHUAX MO
OLICHKE OTHAJICHHBIX Pe3y/lbTaToB d(PdexTrBHOCTH U Oe3omac-
HOCTHU JIEKaPpCTBEHHBIX CPEACTB, CBA3AHHBIX C I'€CHCTUYCCKUMU
0COOEHHOCTSAMH.
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Paccestansii cknepos (PC) sBnseTcs ayTOMMMYHHBIM U HEl-
poAereHepaTuBHBIM 3a00I€BaHUEM OEJIOr0 M CEpPOTO BEIIeCTBA
neHTpanbHoi HepBHOH cucteMsl (LIHC). CioxxHOCTH AnMarHo-
ctuku PC y nereit 00ycnoBieHa HATMYUEM psizia APYTUX 3a00ie-
BaHMI CO CXOXKEe KITMHUKO-TY4€BOH 1 TaOOpaTOPHON KapTHHOM.
Tonbko y 2% neTeit BCTpedaeTcst HEpBUYHO-TIPOTPECCUPYIOIINHA
PC. Onnako, B ciay4asx MpOrpecCHpOBaHUS 04aroBOW CHMIITO-
MaTHKH TpebyeTcs HCKIIOYEHHE pa3IHdYHBIX 3a00TeBaHUi, B
YaCTHOCTH MHUTOXOHJPHAIBHBIX, IMapaHEOIIACTHIECKUX, HEH-
pOAETeHEePaTUBHBIX, IIepeOpaTbHBIX BACKYaUTOB [1-3].

Iox TepmuHOM «reModaroruTapHbIi TUM(OTHCTHOLIUTO3)
(IUIT") moxpazymeBaeTcst KpyT BPOXKICHHBIX U MIPUOOPETEHHBIX
3a00eBaHNi, B OCHOBE KOTOPBIX JEXKUT HAPYIICHHE PETYIISIIUH
HMMYHHOTO OTBE€Ta, NMPUBOAAIICE K AHOMANTBbHON aKTHBALUH
LUTOTOKCHUECKHX T-muMQonnToB n Makpodaros, ux akKKymy-
JSIUHM B TOPAKEHHBIX OPraHax M Pa3BUTHIO CHCTEMHOTO BOC-
nanuTensHoro otera [4,5]. B ximHMUYecKoil kapTHHE reModa-
TOIUTAPHOTO JTHM(OTUCTHOINTO3a UMEET MECTO XapaKTepHOE
coveTaHne KIMHNYECKHX (JIMXOpajKa, CIUICHOMETalus) W Jia-
00paTOpHBIX (MAHLIUTONEHUS, KOATYIONATHs, JAUCIUIHICMU)
JAHHBIX, OTPAKAIONIUX TMIEPAKTHBAIINI0 IMMYHHON CHCTEMBI
1 MYJIBTHOPTaHHOE BOCTIAIUTENbHOE OBpexkaeHue [4]. 13BecT-
HO, 9YTO OCHOBHBIMH 3BEHBSIMH MATOTEHE3a TFeMO(arouTapHOro
TUMGOTHCTUOINTO3a SBISIIOTCS: HAapyIIeHNe MEXaHU3MOB KiIe-
TOYHOH IIUTOTOKCHYHOCTH; N30BITOUHAS AKTHBAIINS IIATOTOKCH-
yecknxX T-muMQormToB n Makpo(haros; THMEPIPOTYKIHS TIPO-
BOCTIAJTUTENIbHBIX IUTOKWHOB; WH(OUIBTPAIMS U TTOBPEKICHUE
OpPTaHOB M TKaHEH aKTHBMPOBaHHBIMH T-numdonuramm u Ma-
kpodaramu [6]. K HacTosimeMy BpeMeHH yCTaHOBJIEHO, YTO Mep-
BUYHBIN reMo(aroruTapHeiii TMM(OTHCTHONNTO3 OTHOCUTCS K
ayTOCOMHO-PEIIECCHBHOMY 3a00/IeBaHHUIO, Pa3BUBAIOIIEMYCS
BCIJI/ICTBHE TEHETHUECKH OOYCIIOBICHHOTO Je(eKTa MexXaHu3-
MOB KJIETOYHOH HIUTOTOKCHYHOCTH. BTOpmunble remodaronu-
TapHbIE CHHAPOMBI PAa3BUBAIOTCS KaK OCIOKHEHHE OCHOBHOTO
3a001eBaHMs TIPH MIMPOKOM KPYTe TMaTOIOTHIECKHUX MPOIECCOB
[5,13]. B 3aBEUCHMOCTH OT MPHUPOIBI OCHOBHOTO 3a00JI€BaHMS
MIPUHATO BBIACNIATH TeMO(aronuTapHblil CHHIPOM, CBSI3aHHBIH
¢ MH(EKIMOHHBIM 3a00/1€BaHIEM, OIMyXOIbIO, IEPBUIHBIM HM-
MYHOJE(PHUIIUTOM, CHCTEMHON ayTOMMMYHHOH MaTOJIOTHEH, Ha-
CIIeACTBEHHBIMU Ae(exTamu MeTabonusma [ 12]. HeaBucumo ot
MIPUYUHBI TeMO(paronuTapHOro JTUM(POTUCTHOINTO3a, MOpaXe-
nue L{THC Berpeuaercs y 30-73% mamueHToB, Kak B Hadaje, TaK
Y TIPY peaKTHBALMH 3a001eBanHus [8]. YCTaHOBIIEHO, YTO BOBJIE-
yenue [{HC B maromoruueckuii mporecc UMeeT KIIF0UeBOE TPo-
THOCTHYECKOE 3HAUEHNE M CBSI3aHO C Oonee BHICOKHM PHCKOM
HEBPOJIOTHYIECKUX HApYyIIEHNH 1 WHBATMAN3AINEH B Oymymem,
a Takxke ¢ 0oJee BBICOKOW CMEPTHOCTHIO. BO3HHKHOBEHHE He-
BPOJIOTMYECKUX CHMITOMOB HE BKJIIOUEHO B JHATHOCTHYECKHE
kputepun [JII, onHako, HEOOXOAMMO YUHUTHIBATH BO3MOKHOCTH
reMo(aronuTapHOrO CHHAPOMA y pebeHKa ¢ HEOOBSICHUMBIMHU
HEBPOJIOTHIECKAMHU MPOSBICHUSIMH, OCOOCHHO B COYETaHUH
C JUXOpaJKOW, MAHIUTONEHHEH U TenaToCIuIeHOMEerajiuei.
Juddepennmanbayo IMarHOCTUKY Npu mopo3pernu Ha [JII
¢ BoBnederneM LIHC cremyeT mpoBOIMTH C OCTPBIM JIHCCE-
MHHHUPOBaHHBIM SHIIE()ATOMHENINTOM, OCTPON HEKPOTHIECKOH
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sHnedanonarueit, Backynmurom LIHC, paccesHHBIM CKIepO30M,
SHIIe(paTUTOM, PEBMATOIOTUIECKUMHE 3a00JICBAaHUAMHE (CHCTEM-
Has KpacHas BOJYaHKA, HPUTEMAro3), MHTEP(HEPOHONATHIMHU
[13,14]. narHocTHyecKass TaKTHKa MHOTOATAITHAS M CIIOYKHAS
B CBSI3U C HECHEIH(DUIHOCTHIO KIMHHUYECKUX MPOSBICHUH, M
TpeOyeT KOMIUIEKCHOTO MOJXO/a C MPHBICUCHHEM HE TOIBKO
HEBPOJIOTOB, HO M MOP(OIOTOB, OHKOJIOTOB, HEHPOXUPYPTOB,
CTEIMAINCTOB 110 (D)YHKIIMOHATIBHON 1 JTy4eBON JHAarHOCTHKE.

Y4uThIBask CIOKHOCTD M JANUTETBHOCTH TPOBEACHHUS AUD-
(hepeHIManbHOTO TUArHO3a Y TaKUX MAalUeHTOB, B MEPHO, €0
MPOBEJICHUS] HEOOXOIMMO Ha3HAYeHHE KOMIUIEKCHOH Teparin
C MOMEHTa TOCTYIUICHHUS] B CTAI[OHAp, C BKIIOYEHHEM 3THO-
TPONHBIX U MAaTOTeHEeTHYECKUX mpemnaparoB. IIpeamomnaraercs,
YTO OHUM U3 KOMIIOHEHTOB MATOTeHEe3a MPHU AEMHUEIHHU3UPY-
foumx 3aboneBannax LUHC u npu HeliponH(ekuusx sBisercs
BAaCKYJIOTIATHSI C TOPAKEHUEM TIPEUMYIIECTBEHHO METKHX COCY-
JIOB U HAapyIICHUEM IMepQy3un OTAENbHBIX yJaCTKOB MO3TOBOM
TKaHH. Taxke HEMaIOBAKHOE 3HAYEHHE MMEET TAaKOi Hecmel-
UGUIECKUI MPOIIecC KaK TMIIOKCHS, KOTOpas XapaKTepu3yeTcs
aKTHUBaLMeH IPOLECCOB CBOOOAHOPAAMKAIBHOTO OKHCIICHNS,
OKa3bIBAIOIINX TTOBPEXKAOIIEe AeHCTBIE HA KIETOUHbIE U ITPO-
BOJJHUKOBBIE CTPYKTYpBl HepBHOH cuctembl [1,2]. B cBsizu ¢
9THM, Hapsay ¢ STHOTPOIHOH Tepamnuei, 0coO0yr0 3HAYNMOCTh
MpHOOPETAIOT MpemapaThl ¢ AHTUTUIIOKCHUECKUM M aHTHOKCH-
JAHTHBIM MEXaHW3MOM JAEHCTBHSA, OJHUM M3 KOTOPBIX SBIISET-
csl TMTO(IAaBUH, KOTOPBIA MpeacTaBIsieT co00l KOMIUIEKC sTH-
tapHoil kucaoTsl (1000 mr), HukotnHamuna (Buramua PP, 100
Mr), pudokcrHa (200 Mr) u pubodraBuHa — MOHOHYKJICOTHIA
(Butamun B2, 20 mr) [10]. LuTtodnaBuH cnocoOCTBYeT akTh-
BU3AIUH a9pOOHOTO MeTabonn3Ma KIETOK, MPUBOIHUT K yBEIH-
YEHHUIO YPOBHS YTHIIM3AIMU TIIOKO3BI, CIIOCOOCTBYET CHHTE3Y
raMmMa-aMHHOMAcCJIIHOM KHCIIOTHl B HeipoHax. JlaHHBIM mpe-
mapar Mmokasail cBOI0 3()(EeKTHBHOCTh B IKCIEPUMEHTATBHBIX
U KIMHUYECKHX HCCIEIOBAHHUAX MPU PA3NUYHBIX 3a001€BaHU-
X (MHCYIBTBHI, HIIEMUU MUOKap/a, PaauKyJIoCIOHIMIONATHH,
SHIEe(aIoNaTHH, OTPaBICHHS HEHPOTPOITHBIMHU SIaMH, HEHpo-
MH(EKINH, OCTPhIe IMCCEMUHUPOBAHHBIE SHIE(ATOMHUEIUTHI)
[9,11].

B xagectBe mpumepa muddepeHIraabHoi THarHOCTHKH HM-
MyHoonocpenoBanHoro 3abonesanust [IHC ¢ memnenno mpo-
rpeccUpyIolel 04aroBoi HEBPOJIOIMUECKONW CHMITOMATHKOM,
MIPEACTAaBICHO KIMHWYECKOe HaOroeHne nanuenTa M., 11 ner,
noctynusiuero B kmuauky OI'BY JJHKLIMB ®MBA Poccun ¢
JMaro3oM: «PaccessHHBIN CKIIEpO3 MEPBUUYHO-TIPOIPECCUPYIO-
niee TeueHuey». M3 anaMHe3a KU3HU U3BECTHO, YTO PEOEHOK OT
nepBoil OEpeMEHHOCTH, TMEPBBIX POIOB, TeUCHHE OepeMEHHO-
ctu pusnonorndyeckoe. Poxbl cpounsie Ha 42 Hexmene, OLCHKA
o Amrap 8/9 6amnos, Bec 4000 rpamM, anmuHa Tena 53 cm. U3
poxnoma BeImKcaH Ha 3 cyTku. [lepnox HOBOpoXkIeHHOCTH Oe3
ocobennocreil. [IpodunakTnueckre MPUBUBKY BBIMOIHEHBI MO
Bo3pacty. HacienctBeHHOCTS He OTsromeHa. PebeHok co cBoeit
ceMbell MOCTOSHHO MPOKUBal B ApMeHHH. C pOoXKIEHHUS OTMe-
Hanock npexozsuee cxoasmeecs kocornasue OD. o 1 roma u
B JJaJIbHEHIIIEM MaJIbuUK pOC U pa3BUBAJICA 110 BO3pacTy. B Bo3-
pacte 9 net 4 mecsna y pedeHKa B pyKax B30pBasiach MeTapia,
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MOCJIC YEro MOSIBUJIMCH SMU30/bl ¢ HAPYHUICHHEM KOOpIHHA-
nuu (4acto majai), pacTSIHYTOCTh PEYH, JMHU30JbI arpec-
cuu. HeollHOKpaTHO OCMATpPUBAICS HEBPOJIOTOM IO MECTY
xuTesbcTBa. CUMIITOMATHKA PACIICHUBANIACH KaK Pe3yJbTar
CTPECCOBOr0 cOCTOsIHMS. [Ipu neTaapbHOM aHallM3e aHaMHE-
CTUYCCKUX JAHHBIX HE MCKIIOYCHO, YTO JAHHOE COCTOSHHC
ObLII0 00YCIIOBIICHO NeOKOTOM 3a00JieBaHUs ¢ MaHudecTalm-
el Ha (hoHE HOPMaJBHBIX MMOKA3aTelCi KIMHUYCCKOTO aHa-
JIN3a KPOBH M OTCYTCTBHS 3MU3010B nuronenuii. C Bo3pacta
10 et 3 MecsiLeB OTMEUEHO MOCTOSIHHOE CXOsIIeecs KOCo-
rnasue OD, B cBsi3u ¢ yeMm peGeHOK HaOmromancs y opraib-
Mosora B TedeHue 6 mecsiues. B Bozpacre 10 ner 9 mecsues
OBLIIO MPOBEJICHO ONEPATUBHOE BMEIIATEIBCTBO 10 MOBOIY
KOoppeknuu cxomsnierocs: kocornaszus OD. B Teuenue cneny-
IOLIETO Mecs1a )Kano0 He 0bu10. 3aTeM B 10 et u 10 Mecsies
0TMEYaIOCh yXyameHue coctosiaus (1 cyTku MaHudecTanuu
3a00JIeBaHUs) B BUJIC HAPYIICHUS KOOPIUHAINY, MTOSIBICHUS
BSUTOCTH, COHJINBOCTHU M ITOCTOSIHHOTO CXOJISLIETOCS KOCOTIIa-
3us OD. Ha 2 cyTku 3aboneBanus BeimonHeHo MPT rosos-
HoTro Mo3ra (puc.1).

r FS mit-sat 3mm_FiL

Acg Tm.

c d

Puc. 1. MPT nayuenma M., 11 nem. (a - FLAIR, cacummans-
Ho,; b - FLAIR, koponanvho, ¢ - FLAIR, axcuanvrho, d - T2-BH,
axcuanvro). MP-kapmuna MHO2004a208020 NOPAICEHUSL 20T106-
HO2O U wlelinoeo omoena CNUHHO20 Mosed. MHuodcecmeennbie
Cynpa- u UHGPaAmeHmopuanbHble 04acu ¢ HeYemKUMU KOHNY-
pamu, pacnonasaouuecs YacmuyHo NePpUSeHmMpUKyIAPHO U 6
HOJICKAX MO3dceuKa, umeroujue nosvliuerHvltl MP-cuenan na
T2-BU u FLAIR, cnabo eunounmencusnoie na T1-BH

ITo pe3ynpraramM KIMHUKO-Iy4eBOTO 00CIIeI0BaHUS Y PeOCH-
Ka OBUIO 3aIl0fI03pEeHO HelposereHepaTuBHOE 3a00JeBaHKE, C
9YeM IaIMeHT ObLI TOCHUTAIN3UPOBaH (3 CyTKH) B CTallMOHAp
1o Mecry xurenbctBa (Apmenus). [Ipu nmoctymieHnu cocro-
SIHAE TSDKEJIOE 3a CYET 04aroBOM HEBPOIOTMYECKOH CHMIITO-
MaTUKU, CO3HaHHE SICHOE, CXOJsIleecsl KOCOIIa3ue CIpasa,
BEPTHKAIBHBIH KPYITHOPA3MAalINCTBI HHCTAarM, Mape3oB HET,
aTakCcHsl, KOOPAWHATOPHBIE MPOOBI BBIIOIHSET C MHTEHIWEH,
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ObICTPO ycTaet, SMolMoHanbHO JabwieH. [Iposeneno obcie-
JTIOBaHKE: OOIICKIMHUYCCKUN 1 OMOXUMHUYCCKHUI aHAIN3 KPOBU
U MOYM — IIOKa3aTejv B HNPEACiax HOPMBbI, BBIABJICHO TOJIBKO
noBeimenne C-peaktuHoro Oenka (CPB) mo 26 mr/n. Ananus
uepedpocnuHanbion skuakoctd (LICXK) — muros  1¥10%1/n
(mumbormrapHsiit), 6eox 0.22 /i1, noko3a 2,34 mmons/i. [lo-
Ka3aTelIu KpoBH Ha OpyLees3 U TyOepKye3 — OTpULaTeIbHbIC.
Uccnenosanue kposu u LICXK meronom IILIP, a Taioke cepono-
IMYEeCKOE HCCIIeIOBaHHE CBIBOPOTKH Ha reprecBupycsl (BIIT
1/2 tuna, IIMB, BBO), surepoBupycsl — orpunarensto. O6-
Hapy’KeHbI BBICOKHE TUTPBI aHTUTEIN IgG K BUpycaM BETpsiHOM
ocnel 1 LIMB B kpoBu. Ha peHTreHorpamMmme opraHoB IpyJHOi
KJIETKU (5 CyTKH) BBISBICHO YCHJICHUE IPUKOPHEBOIO PUCYHKA
0e3 ouaroBbIX M3MeHeHuil. Ha ocHoBaHMU KIMHHUKO-Tab0paTop-
HbIX 1 MPT-1aHHBIX 110 MECTY )KUTEIbCTBA BEICTABIICH AUATrHO3
- paccesiHHBIH CKIIepPO3 NEPBUYHO-IIPOTPECCHPYIOLIEe TEUCHHUE.
IIpoBenena tepamnus: MeTUIIpegHN30I0H 10 MI/Kr/cyT B Teue-
HUE 5 qHEel U Kypc BHYTPUBEHHBIX MMMYHOI100ynuHOB (BBUIY)
B KypcoBoit o3e 0,5 r/kr. B TeueHne AByX Helelab HaXOJUICS B
CTalMOHApe U ObLT BBITUCAH C HEKOTOPOH MOMOKHUTEILHON 1~
HaMHKOH - cTas 0ojiee aKTHBEH, KOOPANHALMS IBIIKCHUS YITyd-
mmiack. AMOYJIaTOPHO B TEUECHHE MECSIIa PUHUMAIT ITPETHU30-
JIOH 45 Mr/cyT per 0s, Ha 3ToM (hOHE MOJIOKUTEIBHON TUHAMUKA
B HEBPOJIOTHYECKOM CTaTyce He ObLIIO.

Jlanee pomurteny MPHHSUIM CAMOCTOSTENIBHOE pEIICHHE O
npueszne B Cankr-IletepOypr i maibHEHIIIEro 00CIeT0BaHus
U JiedeHHs, 0e3 COrIacOBaHMS ¢ MEAULIMHCKUMH YUPEKICHUSI-
MH 110 MECTY JKUTEIbCTBA. BOo BpeMs moiera Ha camoieTe U3
ApMeHHH cOCTOsIHHE peOeHKa Havalo yXyIIaThes: YCHIMIOCh
KOocomia3ue, Hadyajl IIOXO IMOHMMATh I'I€ HAXOAWUTCA, YXyAaumu-
nack peub. M3 asponopra (32 cytku ot manudecrauu 3abore-
BaHMs) peOCHOK JOCTABJICH B AETCKYIO TOPOACKYIO OONBHUILY T.
Caukr-IlerepOypra, OTKy/ia B 3TOT )K€ JCHb [IEPEBE/ICH B KIIMHH-
ky ®I'bY JIHKIIMB ®MBA Poccun ¢ 1uarHo3oM paccesHHbIH
CKJIEPO3.

Maspauk 11 ster nocrynun B ximHuky ®I'BY JIHKIIUB
OMBA Poccuu Ha 32 cyTtkn oT MaHudecTanun 3a001eBaHusL.
OO01ee COCTOSIHUE TSDKEIO0E 3a CYET OYaroBOW HEBPOJIOTHYE-
CKOIl CUMIITOMaTUKHU. B HEBpOJIOrMUECKOM cTaTyce: CO3HaHUE
sICHOE, MHOTO criuT. Ha Bompocs! oTBedaeT ogHOoCI0kKHO. bpaau-
nanus. [masuele menu S>D, 3pauku paBHBIC ¢ )KUBOW peakiueit
Ha cBeT, cxoxsiieecs kocorazue OD. Ilapes nuneBoro Hepsa
o LIeHTpa.]'IbHOMy TUITY CIipaBa. MblLl_le'-lelI;I TOHyC BBIIIIC B
JIEBBIX KOHEYHOCTSIX, IIyOOKHE pedIIeKChl BHICOKHE, CHMIITOM
Slkobcona-Jlacka ¢ obeux cropoH. KoopauHanmoHHbIE TPOOBI
¢ uHTeHuuel. Beipaxennas arakcus. Cuaut ¢ nopaepxkoi. He
xonuT. B comarnueckom craryce - 6e3 ocodbenHocteit. [Ipu mo-
CTyl'[J'leHI/II/I B KIIMHUYCCKOM, 6I/IOXI/IMH'-ICCKOM aHalin3ax KpOBU U
aHaJM3e MOYM — I0Ka3aTeNu B Ipejesax HOpMbL. B ornenenun
nyueoii tuarnoctuxu JJHKIMB Boimonnen koutposns MPT ro-
JIOBHOTO M CIIMHHOTO Mo3ra (puc. 2).

[Ipu nanpHeliem 00CICIOBaHHK B MOBTOPHBIX J1a00paTOp-
HBIX aHAJIM3aX: KJIMHUYECKUH, OMOXMMHUYECKHI aHaJIU3bl KPO-
BU U MOYH, KOaryJgorpamma — MokKa3aTein B Hpeesax HOPMBIL.
OnHako NpH UCCIEI0BaHUU B KPOBH ypoBHA Jl-I1MMepa BbISB-
JIEHO €r0 3HAUYMTEILHOE MOBLIEHHE 10 1260 MKI/MIi, a 4uciio
JIECKBAMUPOBAHHBIX LUPKYJIUPYIOLIUX DHAOTEIUOLUTOB CO-
cTaBui1o 740 KIETOK/MKJI, YTO CBHACTEIBCTBYET O HAIMYHH I10-
BBIIICHHOT'O TpOM6006pa30BaHH${ U TIOBPECKACHUU DHIAOTEIIMUA.
Oocnenosanne na BUY, cudunuc u renarutst B u C — otpu-
uarenbHo. [IpoBeneno nosropuoe uccnenoBanue L{CK - muros
23x10° ka/n (;mamdorrapHsiii), 6enok 0.18 1/, rmokosa 2,67
mmone/i1. McenenoBanue kposu u L{CXK metomom IILIP, a Takke
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CEpOJIOTMYECKOE HCCIIEJOBAaHUE CHIBOPOTKH Ha IepIeCBUPYCHI
(BIII" 1/2 tuma, LIMB, BBO, BOb, BI'U-6), napsosupyc B19,
SHTEPOBUPYCHI, OOppeIHu, BUPYC KICIICBOIO JHIE(amura —
pe3yabTaThl  oTpHLarenabHble. OOHApYKEHbI BBICOKOABHIHBIC
antutena IgG x BI'Y 1 tuna, BI'Y 6 Tuna, LIMB, napsosupycy
B19. Beinonueno ¢enorunuposanue T u B-nmumdornnTos, BbI-
apieHo nosbienue CD95 o 1,4*10E%/1. ¥ IUTOTOKCHYECKUX
T-kierok (CD3+CD8+/CD45+) no 2,1*10E%/1. YpoBeHb HUPKY-
nupyomux UMMYHHBIX koMmiuiekcoB (LIUK), IgA, IgM, IgG B
KpPOBHU —B Tpeesiax HopMbl. OmpezeseHue TUIa CUHTE3a OJIU-
rokJIoHanbHOro IgG B IMKBOPE U CHIBOPOTKE KPOBU BBISIBUIO 1

Puc. 2. MPT nayuenma M., 11 nem. (a - FLAIR, axcuanvho;
b - FLAIR, axcuanvno; ¢ - FLAIR, axcuanono; d - T2-BH, ca-
eummanvho). Konmpononas MPT uepes 1 mecsiy. MP-kapmuna
MHO2004A206020 NOPANCEHUSL 20106H020 MO32d, BepOsimHee
6ce2o  Oemuenunuzupyroujeco xapaxmepa. Ilo cpashenuio c
npeocmasnennvimu  npeovioywumu MP-oannvimu  (Apmenus)
ommeuaemcs, OmpuyamensHas OUHAMUKA 8 GUOe YEelUueHUs.
KOAUYeCmea, pasmepos U HeuemKoCmu KOHMYPO8 OMOCIbHbIX
0uaz08, 8 MOM YuUCe 8 J1e60LL 3aMbLIOYHOU 00Jle U C800e MO30-
aucmo2o mena

Ha anekrposHiiedanorpaMme THIHIHONW SIS TH(HOPMHO#M
AKTUBHOCTU HE BBUIIBJICHO, OOHApYKEHbI NPU3HAKH MYJIBTH-
JIOKQJIBHBIX M3MEHEHMIH HeHmapoKCH3MalbHOro xapakrepa. Ilo
KJIMHUKO-aHAMHECTHYECKUM JaHHBIM U pe3ylbraraM IOBTOp-
Horo MP-uccrneioBanust BEICTaBIIeH paboumii AMarHo3: OCTPhIi
JIMCCEMUHUPOBAHHBIII MEHHHT09HIIE(PATOMUEIIUT, XPOHUIECKOES
peunnuBHpyollee TedeHue. [IpoBeaeHa Tepanus: METHIIPE/-
H130J10H B/B 10 mr/kr/cyT Ne5, armkioBup B/B 30 mr/cyt NelO,
urodnasut B/B 10 mu/cyT Ne7. llutodnaBun Ha3HavYasCs BHY-
TPUBEHHO KanenbHo Ha 400 mia 5% mmokos3el 1 pa3 B cyTku B
noze 0,6 mu/kr, oqnako He 6onee 10 mu (1 ammnyna). Ha ¢one
HPOBEJICHHO Tepaluy, B TOM YUCIIe C BKJIOUYCHHEM nutoduia-
BHHA KaK TIperapara ¢ MyJIbTUMO/IAIbHBIM 1IepeOpOIpOTEKTOp-
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HBIM JICHCTBUEM, COCTOSTHHE MaJbuMKa YIy4IIHIOCh, IIepecTall
JIMXOPAJNTh, CTaj Oojee aKTUBHBIM, Hayajl XOPOLIO BCTYHATh
B KOHTAKT, YIydIlIWiack pedb. Hadan caMoCTOSTENbHO XOAUTD.
[ManueHT Havam y1oBICTBOPUTEIHHO BBIOIHITE KOOPAUHATOP-
Hple npoObl. Hasnadenwe npemnapara I{urodmaBun monoxu-
TEJILHO TOBJIHSIO HA CKOPOCTh BOCCTAHOBJICHHUS OOJIBIIMHCTBA
HEBPOJIOTUYECKUX CHUMIITOMOB, YTO MO3BOJMIO JOCTOBEPHO
YMEHbLINTH cpeauuit 6amt no mkane EDSS B 1,5 pasa (c 5,1
1o 3,3). ITomumo storo nokazarenu Jl-aumepa CHU3MIKMCH 10
810 MKI/MJ1, @ 9YMCII0 JECKBAMUPOBAHHBIX HIOTCIHOIIUTOB - 10
6,7 KJIETOK/MKJI, YTO yKa3bIBaeT Ha BBICOKYIO d((EeKTHBHOCTH
MTO(IaBUHA, OKA3bIBAIOLIET0 KaK dHJOTEIUOIPOTEKTHBHOE U
AQHTHOKCHIAHTHOE BO3ZCICTBHE, TaK U YIy4IIAIOee PeoorH-
YecKHe CBOICTBA KPOBH.

B nunamuke 3a06oneBaHus Ha 13 cyTKu OT MOMEHTa rOCIIU-
tanuzauuu B ®I'BY JHKIMB ®MBA Poccun (45 cytku ot
MaHu(ecTanuy 3a0oJieBaHKsI) BHOBb IOSBHJIACH JMXOpaJKa
10 39,9°C ¢ KpaTKOBPEMEHHOW peakiueil Ha aHTUITHPCTHKH.
B aHanu3e KpOBH 3pUTPOLMTHI B TIpeaesiax Hopmbl 4,310/,
BbISIBJIEHA JielikouuTonenus — 1o 4,9*10%/n, TpomGouTorne-
HHs - 10 213%10%/1, BhIpaKeHHBIH HEHTPODUIBHBIN CHBHT,
yckopennoe COD - 27 mm/4, CPB, npoxanbuutonuH, ¢u-
OpuHOreH, TpUuruUepuabl, GeppuTHH — HopMa. BeimonHena
pEHTreHorpaMMa OpraHoB IPyJHON KJIETKH, Ha KOTOPOH BbI-
sSIBJICHA 0YaroBasi U NepuOpOHXHANbHAs WHOWIBTPALHS Jie-
TOYHOW TKAaHU B MPOCKLHMH 9 CerMeHTa HUKHEH J0JIU JIEBOTO
n€rkoro Ha GoHe BHIPAKEHHOTO YCUIICHUS JISTOYHOTO PUCYH-
Ka. Y peOcHKa BBIIBIICHA HIDKHE0JIEBas! JIEBOCTOPOHHS ITHEB-
MOHUsI, Ha3HAUCHA aHTHOAKTepHAIbHAS Tepamnus - JIeHaauH 50
mr/kr/cyT. Ha 14 cyTku— npogomkaer auxopaauts a0 39,9°C,
B JMHAMHKE B KIMHUYECKOM aHAIHM3€ KPOBU JPUTPOLUTHI
3,9*10%1 coxpansiercs selikouuronenus go 4,7°10%/1, ueii-
TpOQHIBHBIN CABUT, HApOCIa TpoMOoLUTONIeH!S 10 95%10%/11,
COD - 18 mm/4. YpoBenb ¢ubpunoreHa 1,4 r/m, Tpuriuie-
puner 1,9 mmons/n, Gepputun 170 ur/mi. B HeBposoruue-
CKOM CTaTyce C OTPULATEIbHON JMHAMUKON — BsUIBIH, OTKa3
OT e[bl, IIbET HEOXOTHO, Ha OOpallleHHYIO peyb JaeT OJIHO-
CJIOKHBIC OTBETHI, CAMOCTOSITEIILHO HE CHUJAUT, MPAKTUYECKH
IOCTOSIHHO CIUT. B CBsI3U ¢ yXy/ALICHHEM COCTOSIHUS YCUIICHA
aHTHOaKTepUabHAs Tepanus, Ha3HaueH poBamuuuH. Ha 15
cytku B kiaunuke JJHKIUB (47 cytku ot manudecranuu 3a-
GoneBanust) — nuxopajka a0 38,5°C coxpaHsiercsi, HECMOTPS
Ha aHTHOAKTEpUAIBbHYIO TEPAIUIO, B HEBPOJIOTUYECKOM CTa-
Tyce DaHHbIC NPEXHUE, IPOBEJCHA CMEHA aHTHOAKTEepPHAaIIb-
HOM Tepamuy Ha MEPOHEM M POBAMHUIIMH, HAYaTO BBEJCHHE
BBUI. B koHTpOJIC aHaIN3a KPOBH — 3pUTPOLUTHI 3,1*10%/1,
neiikouutel 4,1¥10%/1, HEHTPOGUIBHBINA CABUT, TPOMOOLH-
el 147¥10%/1, COD - 18 mMm/4. YpoBeHb (ubpunorena 1,2
r/n, Tpurnuuepuast 2,1 mmons/i, depputun 470 ur/min. Ha
16 cytku — mpomgoimkaer juxopaiuts 10 38,5°C, sputpo-
mutel 2,8*109/n neiikonenust 2,1*10%/1, TpoMGOUMTONIEHUS
54x10°/n, COD 33mm/u, CPb- 43.26 Mr/i1, IOBBILICHUE YPOB-
Hsl TpaHcamuHa3 B 4 paza. ®ubpunoren 0,9 r/n, Tpuriuie-
punel 2,9 MMons/n, Gepputur 637 ur/miu. I'emato- u cruie-
HOMeraus. BBINONHEH KOHTPOJIb PEHTTE€HOTPAMMBI OPraHOB
I'PYAHON KiIeTKH (pHc. 3) — BbIABICHA OTpULIATENIbHASL JUHA-
MHKa B BHJIE TOTAJIbHOI MHTEPCTHIIMATIbHOI THEBMOHUH.

[MpoBenena moxubuKanus TEpamuu: MEPOHEM, POBAMHU-
IIMH, OMCENTOJ, MUKOCHCT. B CBsI3U ¢ yXy[IIEHHEM COCTO-
SIHUSL 1 PUCKOM DPAa3BUTHS JbIXaTeJIbHOH HEIO0CTaTOYHOCTH
(48 cytku ot manudecranuu 3abdoneBanus) Ha 16 cyTku B
OT/ICJICHUH peaHuManuu u uHTeHcuBHou Tepanuu JHKINDB
— peOeHOK IMepeBeieH Ha UCKYCCTBEHHYIO BEHTHIISLIUIO JIeT-
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kux (MBJI). IIpoBenena auarHocTuyeckass OpPOHXOCKOIHS,
IIPOMBIBHBIC BOJbI OpPOHXOB HaIlpaBJICHbI Ha O0OCIENOBaHHE
(PC-Bupyc, nmHeBMomuCTa, KaHAWIA, Tokcomiaasma, L[MB,
MUKOIIIa3MBbl, XJIAMUAMN) — PE3yJIbTaT OTpULATeIbHbIH. [{u-
TOJIOTHYECKOE HCCIIE0BAHNE Ma3KOB IIPOMBIBHBIX BOJ OpOH-
XOB YO€IUTEIbHBIX IIPU3HAKOB ITHEBMOLMCTO3a HE BBISBUIIO.
Ha 20 cyTku coctosiHue pebeHka ocTtaeTcs KpaiHe TSKeJIbIM

a
Puc. 3. Penmeenoepamma opeanog epyonoul knemxu nayuenma M., 11 nem. (a — npsimas npoexyus,; b — nesas 60xkosas npoexyusi).
Ouazcosas u ciuUGHAsL NHEBMOHUYECKAS UHDUALIMPAYUS 1€20UHOT MKAHU NO 8CEM N1e20UHbIM NOJAM
Ha ghone bIpadicennoco ycunenus 1e2ounoo pucynka. Kopnu pacuupenui, 6eccmpykmyphoi.
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C OTPHLATEIBHON JUHAMHUKON 3a CYET IOJMOPraHHON Hexo-
CTAaTOYHOCTHU (ABIXaTeNbHasi, cepieuHo-cocyaucras, BC-
CHHIPOM, IOYEYHAas, MEYeHOYHas, lepeOpanbHas, dHepre-
THYECKast), HapacraeT HurorneHus (dpurpouutsl 0,9*10%/1
tpomGormTel 36*10°%/1, neiikoruter 1,1¥10°1, arpanynouu-
T03), runopubpunemus 0,5 r/n, runeprpurnuuepuaemus 4
mMMmoub/n, runepdeppurunemust 3260 ur/mi. Coxpansercs

b

Tabnuya. Muenoepamma

HenuddepenunpoBanusie 61acTsl 2.0>% (0.1-1.1)
Mueno6nactet 0.8 % 0.2-1.7)
TIpomuesnonuTs 0.8 <% (1.0-4.1)
Muenouutst 9.6 % (7.0-12.2)
MeTaMuenonuTe 32<% (8.0-15.0)
TlanoukosinepHbie 11.2<% (12.8 -23.7)
CerMeHTOsIIEpHBIE 4.6 <% (13.1-24.1)
Bcero neliTp. knerok 322<% (52.7 - 68.9)
D031HOGHIBI 2.2 % (0.4-5.2)
Bcero 503uH. ki1eTox 22 % (0.5-5.8)
Muenomutst 6a300. 0.4>% (0.0-0.2)
Bcero 6a3o¢. kinerok 0.4 % (0.0-0.5)
JlmmdounTs 7.4% (4.3-13.3)
Bceero mumd. xiretox 7.4% (4.3-13.7)
TIpomMoHOIHTEI 2.8%

MOHOLIUTHI 7.0 >% (0.7-3.1)
Bcero mono11. K11€TOK 9.8>% (0.7-3.1)
TlmasmonuTh 0.4 % (0.1-1.8)
Bceero mnasm. kinerok 0.4 % (0.0-2.5)
OpuTpobIacTh 1.6>% (0.2-1.1)
Hopmo6i1. 6a3odunbHbIe 7.0>% (1.4-5.8)
Hopmo6i1. monmuxpomar. 15.0 % (8.9-16.9)
Hopmo6i1. okcudunsHbe 7.0>% (0.8-5.6)
Bcero spurtp. kierok 30.6 > % (14.5-26.5)
Makpodaru 17.0> % (0.1-04)

72



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

JUXOpajika, HapacTaeT CIuIeHOMerasus. PeOSHOK KOHCYIb-
TupoBaH remaroiaorom HMUM nerckoil oHkonoruu, reMarToso-
ruy ¥ TpaHcmiantoigoruu uM. P.M. TopbaueBoii KozinoBeiM
A.B., npoBeneHa nyHKuus koctHOro mosra. [lo pesynsratam
LIUTOJIOINYECKOT0 UCCIEAOBAHUS ITyHKIIUU KOCTHOTO MO3ra —
Mopdooruyeckas KapTuHa MYHKTaTa COOTBETCTBYET I'eMO-
¢darountapHomy numdoructuonuTosy (tabdnuua). [omyden-
HbIE JaHHbIE TPeOYyIOT AndhepeHHannu MeX 1y BTOPUIHBIM,
CBSI3aHHBIM C WH(pEKIHUEH W TIEPBUYHON 3JI0KAY€CTBCHHOMN
bopmamu.

VYdauThiBas JaHHbIE aHAMHE3a U KIMHHKO-T1a0opaTopHbIe
pesynbrarthl obcnenoBanus: (GeOpuibHas JIUXOpazKa, TPeX-
pOCTKOBasi LUTONCHUS (aHEeMHs, TPOMOOLUTOIIECHUS, arpa-
HynouuTo3), runopudpunemus (0,5 /1), THIEPTPUTITHLIEPH-
nemus (4 MMOJIB/IT), CIUIGHOMEranus, runepheppuTHHEMHUS
3260 ur/mia (326 mkr/an) B 20 pa3 Belle HOPMBI, reModaro-
[UTO3 IO JAQHHBIM LMTOJOIMHM KOCTHOTO MO3ra - y peOeHka
JMarHOCTUPOBAH TreMO(arouuTapHblii JUM(POTHCTHOLNTO3,
KOTOPBIil 1€0I0THPOBA C PAa3BUTHUSI OCTPOTO JHCCEMUHHPO-
BaHHOTO MEHUHTO3HIEhaToMueanTa 6e3 U3MCHCHHUI B IIEPH-
(depudecKkoil KpoBHU, ¢ AAJBHCUIITNM PA3BUTUEM IUTONCHUH
U IIOJINOPTaHHOW HEJOCTaTOUYHOCTH. BbICTaBlIeH OCHOBHOM
JMarHo3: remodaronuTapHelii TUMGOTUCTHONNTO3 C IOopa-
xenueM LIHC (ocTpelif 1ucceMUHUPOBAHHBIM MEHUHIOIHIIC-
(anoMuenuT), Ierkux, Me4eH! 1 KOCTHOTO MO3Ta, IEPBUYHOE
pesucTenTHOE TedeHue. [lepBUUYHBIIT HMMYyHOACQHULIUT HEy-

e oy
W s

ToYHEeHHBIH. OCIIOKHEHUE OCHOBHOTO 3a00JIeBaHMs: MaHIH-
TOIEHHUS, MMOJUOPraHHasi HeJpoCcTaTouHoCTh, JIBC cunapom.
C YUYETOM TAXKECTU COCTOAHUA 60J'[]>HOFO, YUUTBIBAs IMOBPEK-
JCHUC IISATU )KU3HEHHO BAXXHBIX CUCTEM, IIPOTHO3 JJIA KU3HU
Obu1 KpaliHe HeOmaronpusTHbIl. COCTOSHUE MAIMEeHTa Tpe-
60BaJI0 Ha3HAYCHUS crenn(pUIECKOH UMMYHOCYIIPECCHBHON
tepanuu. [IpuHuMas Bo BHMMaHUE KpailHIOIO TSDKECTh COCTO-
SIHUSI TTALIUeHTa, TIPOBEJICHNE €€ B ITIOJIHOM 00beMe Ha TOT MO-
MEHT HC NPEACTABJIAIOCH BO3SMOXKHBIM, 6])].]'[0 PEKOMEHOBAHO
HaJaTh Tepanuio JekcamerasoHoM 10 mr/m?/B cyTku. Ilaiu-
CHTY NPOJOJIKEHA Teparnusi: Jekcamera3on 10 Mr/M?/B CyTKH,
aHTHOaKTepUaJIbHAs, TPOTHBOTPUOKOBAs, KOPPEKIUSI THIIO-
aJ'l])6yMl/IHCMI/Il/I, UHTaJIIOUOHHAasA, NMPOTHUBOOTCYHasA TEpa-
nus, renaronpoTeKTOpbl, rEeMOCTAaTUYCCKasd, MHOTpPOIIHAA
TEpamnus, MapC€HTEpaJIbHOC MNUTAHUEC, CUMITOMATHYCCKasA
Tepanus, THTeHCUBHOE Habmonenue u yxoxa. Ha ¢poue npo-
BOAMMOIl Tepanmuu HpoJoJIKana HapacTaTh MOJHOPTraHHas
HEIO0CTAaTOYHOCTh (JAbIXaTelbHas, CEPACUYHO-COCYAUCTAs,
JABC-cunapom, modedHas, MeUCHOYHas, IepebpaabHasi,
SHepreTuyeckas), HapacTajga LUTONEeHUs (TpoMOoLuTONIe-
HUsI, aHeMUs, arpaHyJIOLUTO3), COXpaHsAJach JUXOpaJKa.
Ha 28 cyrkn nHaxoxnenus B kiaunuke OI'BY JIHKIUB
OMBA Poccun (64 cytku or MmanudecTauy 3a60JIeBaHNs)
HacTynui JIeTaJIbHBIN HCxXona.

IIpu KOMIJIEKCHOM ITOCTMOPTAJIbHOM HCCIIEIOBAaHUU (I.M.H.
npodeccop Kapes B.E.) moarBepxkieH nuarno3 remodaro-

Puc. 4. I'emoghazoyumapHwlii aumgocucmuoyumos. (a — cneyuguueckas UHGUILMpPayus KOCMHO20 M0O32d, KPYNHble Makpopazu
€ ABNEHUAMU 2eMOPaAOYUmMo3a (CMpeiKy), OKPACKa 2eMamoKCunuHoM u 303unom, *400; b — ouaz cneyugpuueckoti undurbmpayuu
MKAHU 20]106HO20 MO32d, OKPACKA 2eMAMOKCUTUHOM U 503unoM, *200; C - mo dice, unurbmpayus KpynHolMu Makpoghazamu ¢ seie-
HUSIMU 2eMOhazoyumosa (cmpeika) u IuMpoyumamu, OKpacka 2emMamoKCUuIuHoM u 303unom, 400, d-g — nonumop@roxiemounwvlii
xapaxmep cneyuguueckol uHGUILMPaAyUY MKAHU 20106H020 Mo3ea: unpuibmpayusi CD68+ maxpopacamu (d),

CD3+ numpoyumamu (e), ¢ mom uucie CD4+ (f) u CD8+ (g) numepoyumamu, ummynozucmoxumuseckuil memood, DAB, *400)
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ouTapHoro HI/IM(l)OFI/ICTI/IOLlI/ITO?)a C TSAXKCIBIM IOPAXKECHUEM
JKU3HEHHO BA)KHBIX OPraHOB M CHCTeM (KOCTHBIM MO3I, LeH-
TpajbHbIe U Neprdepruueckre opransl UMMYHOTEHe3a, Cep/Le,
NeueHb, JIETKUEe U TOJIOBHOW MO3T), puc. 4a. HenocpencrBeHHON
HNPUYMHON CMEPTH SIBHJIACH O0LIMpHAs crenuduueckas Mmoyu-
Mop¢HokeTouHass nHbuIbTpauus (nocpeacrsom CD68+ ma-
kpodaros, a Takxe CD3+CD4+ nu CD3+CD8+ T-numdonnTos)
TKaHU TOJI0OBHOTO Mo3ra (puc. 4b-g), 4to mpuseso K GopMupo-
BAHUIO MHOXXCCTBCHHBIX KPYITHOOYArOBBIX KpOBOPl3HI/I$[HI/lﬁ B
TKaHb IMOJYIIAPUI TOJIOBHOIO MO3ra, €ro CTBOJOBYIO YacTh C
pa3BUTHEM reMoTaMIoHas! [V xemynouka.

TemodarounTtapueiii TUM(OTUCTHOLUTO3 - pEIKOe H 3a-
qacTylo (artanbHOE PACCTPONMCTBO PEryisiUd HMMYHHOTO
OTBETAa, B OCHOBE KOTOPOTO JIeXkAT Ae(PEKThl KICTOUHOU IH-
TOTOKCUYHOCTH U TUIICPHPOAYKLIHUU IMPOBOCHATIUTEIbHBIX
IUTOKUHOB [4,5]. ¥V nmereil 3a0osieBaHue SABISAETCS OTHOCH-
TEIBHO PEIKUM, ¢ 3aboneBaemocThio 1,2/1000000 B rox. B
GonbmnHcTBe citydaes [JIIN neGroTupyeT ¢ cucTeMHOro nopa-
JKEHUST U MPOSIBISICTCS JTMXOPAKO, remaromMerainei, crie-
HOMerajMel, NaHUUTONCHUEH, TUIlepTpUrIulepuIemMueii,
runepdeppurunemueii, a nopaxenne L{HC BcTpeuaercs Ha
Oosiee mo3HUX cpokax 3aboneBanus. OqHAKO, B IUTEPAType
onucansl peakue ciydau aebiora [JIIN ¢ BoBneuenunem [HC,
Koraa 3abosieBaHKe BIIEPBBIC MPOSBISIETCS OYaroBBIM MOpa-
JKCHHEM BEI[ECTBA FOJIOBHOTO U CIIMHHOTO MO3Ta C 04aroBoi
HEBPOJOTMYECKON CUMITOMATUKOW B BHJIE CYIOpOT, ICUXHa-
TPUYECKUX HapylIEHUH. BOJBIIMHCTBO TaKUX CilydaeB OIU-
CaHO KMCHHO B HeﬂﬂanH'—leCKOﬁ NOMYyJIAIWUU U NIPEACTABIIACT
co0oii mepBUYHBII reModaronuTapHbli JUMPOrHCTHOLUTO3
IHC [6,7,13,14]. OTnu4uTebHON 4epToll 3a00JICBaHUS SIB-
nsiercst oOHapy)KeHHe reModaronurosa Mpu MaToMopQoIori-
YEeCKOM HCCIIeIOBAaHMM TKaHEH. BapuaHThI JIeueHUs BKJIIOYAIOT
UMMYHOCYIIPECCHUIO U TPAHCIUJIAHTALUIO CTBOJIOBBIX KIJICTOK. B
TO K€ BpPeMsI JIaHHOE HAOMIIOICHUEe TIOATBEP)KAACT TOT IOCTYJIAT,
4TO B MEPHOJ HpoBelneHUs IUpGEepeHINAIBHON JINarHOCTH-
KM HEOOXOIMMO KOMIUIGKCHOE JiedeHHe OOJBHOTO, MCXOMs U3
npezanonaraemMoro padbodero auartosa. C 3Tol 1eblo HapsIy ¢
JTHOTPOIHOM Teparie, 1esiecooO0pa3Ho BBEICHUE IIPENapaToB,
OKa3bIBAOIIUX MHOI'OKOMIIOHCHTHOC ﬂeﬁCTBHC Ha pa3JIMYHbIC
YHUBEPCAJIbHBIC MEXaHU3MBbI I1aTOICHE3a (aHTI/IFHHOKCaHTHOe,
AHTUOKCUAAHTHOE, YJIYy4YLICHUE PCOJIOIMU KPOBU, aHTHAIIOIITO-
THYECKOE, MPOTHBOBOCHAIUTEIBHOE JCHCTBUE), YTO, C OIHOM
CTOPOHBI, TPELYPEKAACT OTUTIPArMasmio, a, ¢ IPYrou, rmo3Bo-
JISIET NOBBICUTH 2 (heKTUBHOCTS JeueHus. Mcxons n3 coocTBeH-
HOI'0 OIlbITa U NPEACTABJICHHOI'O KJIIMHUYECKOTO Cliy4asl, TAaKUM
HpenapaToM SIBISIETCS JISKAPCTBEHHBIH Mpenapar quTogIaBuH,
3G PEKTUBHOCTH KOTOPOTO MOATBEPXICHA MHOTOYHCICHHBIMH
uccienoBanusamiu [9,11,14].

B npexcraBieHHOM KIMHHYECKOM HAOIIOICHHUU IPOe-
MOHCTPUPOBaHA CIOXKHOCTh AU GEPCHIIMAIBHON THATHO-
ctuku ouarosoro nopaxenus LHHC y manpumka 11 ser c
IOCTENIEHHO MEAJIEHHO MPOTpeccupyrolieii o4aroBoi HeBpo-
Joruyeckoi cumnTomarukoil. [Ipu perpocnekTuBHOM aHalIn-
3€, MOXHO MNPEAIIOJOXUTH, YTO SMNU30AbI HAPYIICHUS KOOP-
JAWHANUU, PaCTAHYTOCTb pE€4H, SIU30AblI arpeCcCuu, KOTOPLIC
HOSIBUIINCH Y peOeHKa B Bo3pacte 9 jet 4 Mecsiia ckopee Bce-
ro u 6buTH nedrotom [JITN ¢ mepBuunbM nopakenuem [THC,
a He SBISUINCH CIEICTBHEM CTPECCOBOIO COCTOSIHHS, Kak
CYMTANOCh B TO Bpems. HecnenuduuanocTs HellpoBU3yain3a-
LIUOHHBIX U3MEHEHUH, cXxokecTh MP-KapTHHBI y MalnueHTa ¢
04aroBbIMH U3MeHeHusIMU 11pu PC U 0TCyTCTBHE KaKuX-1100
JIPYTUX CUCTEMHBIX NPOSIBIICHUN HE 1aJI0 OCHOBaHUS IS 0o-
nee yriayOiaeHHOro o0cieJoBaHus MalMeHTa B IePUO MaHH-
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(decranuu 3a6onesanus B Bo3pacte 10 get 10 mecsues. Cu-
CTEMHBIE K€ MPOSIBIICHUS B BUJI€ OBICTPO MPOrpeCCUPYIOLIei
MOJMOPTaHHOM HEOCTATOYHOCTH, PE3UCTEHTHOH K TPOBOIM-
MOMY JICUCHHIO, MOSBUINCH YyXke uepe3 | rog u 6 Mecsues
nocie npezmnonaraeMoro aeboTa 3aboiaeBanus B Bozpacrte 11
JIeT ¥ HE MO3BOJIWIN B IIOJHON Mepe peaan30BaTh MPOTOKOI
creun(puUecKkoii UMMYHOCYNPECCHBHOW Tepanuu. JlaHHbIe
MOCTMOPTAJILHOTO  ITATOMOP(OIOTUYECKOT0 HCCIICAOBAHUS
MOATBEPIAMIN AUATHO3 TeMOo(aromuTapHoro JUM(OrucTHo-
OUTO3a C TSHKCJIbIM MOPAXKECHUEM KU3HEHHO BAXXHBIX OpPraHOB
U CHCTEM - KOCTHOTO MO3Tra, LIEHTPAIbHBIX U HepupepruIecKux
OpraHoB UMMYHOI'€HE3a, cepaua, MeUCHH, JICTKUX U T'OJIOBHOI'O
Mo3ra. YCTaHOBHTBH ObUI JIM y JQHHOTO MAlMeHTa ITePBUYHBIH
wi nprodperennsiii [JII He ynanock BBUy O0TKa3a poxuTenei
OT MOJICKYJISIPHO-T€HETHYECKOT0 00CIIe10BaHNSI.

BoiBoabl. Takum 00pa3oMm, MOA «MacKoOW» MEPBUUYHO-
IPOIPECCUPYIOLIEI0 PACCESIHHOTO CKJIEpo3a y JeTell MoxeT
npoTekaTh obIupHas rpymna 3aboneBanuid. Y gereit ¢ mo-
CTEIECHHO, MEIJICHHO IPOrpecCUpYIONIEi HEBPOJIOrHUYECKOM
CHUMIITOMATUKOW M HajJW4yueM o4aroBbiX m3meHeHuit B [[HC
npu MP-ucciieoBanuu nepes nocTaHOBKOW AMarHosa pacce-
SIHHBIH CKJIEpO3 HEOOXOJMMO HUCKIII0YATh LEeJbIi psijt 3a0oie-
BaHHH TAKUX KaK: OIyXOJIH, JEHKOAUCTOPO(GHH, MUTOXOHIPH-
aJbHBIC M MeTabonuyeckue 3a0oseBaHus, HeHponHpEKIUY,
BAaCKYJIUTHI. Taxxe HeO6XOJlI/IMO Y4YUTBIBATH BO3MOXKHOCTbH
HaJIN4Ks reModaronuTapHoro CHHAPOMa y pebeHka ¢ HeoOb-
ACHUMBIMU HEBPOJOTUYECCKUMU IPOSABICHUAMU U ATUITHYHOM
kaptuHoit ipu MP-uccnenosannu LITHC, ocobenHo B coue-
TaHUU C JIU30JaMHU JIMXOpaJaKHu, l'laHLIHTOl'IeHHeﬁ M renaro-
CIUICHOMeTajIueH.

ViMMyHOOIIOCpeioBaHHbIE 3a00JIeBaHMsI LIGHTPAIbHON HEPB-
HOH CHCTEMBI y JeTeH XapaKTepU3yIOTCS KIMHUYECKUM U pa-
JIMOJIOTUYECKUM Pa3HOOOpa3ueM, 3HaHHE KOTOPBIX MTO3BOJIHUT Ha
paHHMX OJTamax 3abosieBaHHsi MpoBecTH IuddepeHranbHbIi
JWarHo3 M HasHA4YWTb aJCKBAaTHYIO TEpaIuro, 4YTO ITO3BOJIMT
YAYUIIUTH UCXObI 33.60J'leBaHl/lﬂ.
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SUMMARY

COMPLEXITIES IN THE DIFFERENTIAL DIAG-
NOSIS OF MULTIPLE SCLEROSIS AND HEMO-
PHAGOCYTIC LYMPHOHISTIOCYTOSIS (CLINI-
CAL CASE)

TAstapova A., ?Skripchenko E., ?Skripchenko N.,
12Vilnitz A., 'Gorelik E., 'Karev V.

!Children’s Research and Clinical Center for Infectious Dis-
eases of the Federal Medical and Biological Agency of Russia,
St. Petersburg, Russian Federation; ’St. Petersburg Pediatric
Medical University, St. Petersburg, Russian Federation

Demyelinating diseases of the central nervous system in chil-
dren are characterized by the complexity of differential diag-
nosis and require an integrated approach using laboratory and
instrumental studies. The clinical observation of a child with
gradually progressing neurological symptoms and the presence
of focal changes in the brain demonstrates the difficulty of dif-
ferential diagnosis between demyelinating disease, neuroinfec-
tion and hematologic disease (hemophagocytic lymphohistiocy-
tosis), which initialized with CNS damage. The article presents
the tactics of etio-pathogenetic treatment of a patient during dif-
ferential diagnosis with the use of cytoflavin in complex therapy
as a multi-factor drug that allows to stabilize the patient’s condi-
tion.

Keywords: encephalitis, multiple sclerosis, hemophagocytic
lymphohistiocytosis, children, MRI, cytoflavin.
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PE3IOME

CJOKHOCTH JIMOOEPEHIMAJILHOIO JMATHO3A
PACCESTHHOT'O CKJIEPO3A I TEMO®ATOLIUTAPHOT'O

JAM@®OTUCTHOLIMTO3A (KAMHUYECKHUN CJTYYAI)

Acranosa' A.B., Ckpunuenko'? E.FO., Ckpunuenko'? H.B.,
Buasuuu'? A.A., Topenuk!' E.JO., Kapes' B.E.

"Hemckuti  HayuHO-KAUHUYECKUU — YeHmp  UHOEKYUOHHBIX
bonesnei.  ®MPBA  Poccuu, Canxm-Ilemepoype; >Canxm-
TemepoOypeckuii 2ocyoapcmeenmbvlil neOUampuiecKuil MeouyuH-
ckutl ynugepcumem Munzopasa Poccuu, Poccus

Jemuenuamsupyromue 3adoneBanus LIHC y nereit xapak-
TEPU3YIOTCSI CIOKHOCTBIO (P HEepeHNNaTbHON ANArHOCTUKH
1 TpeOyIOT KOMILIEKCHOTO IOAXONAa C HCIOIBb30BaHUEM Ja0o-
PaTOpHBIX M MHCTPYMEHTAIbHBIX HccaenoBaHuil. Ha mpumepe
KIMHIYIECKOTO HAOMIOneHHsI pebeHKa ¢ MOCTENeHHO, MEUICHHO
MIPOrpeccupyromiei HeBpOJIOTHYEeCKOH CHMITOMATUKON U HAJIH-
YHeM 0YaroBBIX H3MEHEHHUH B TOJIOBHOM MO3TE IeMOHCTPHPYET-
Csl CIIOXHOCTH NpoBeAeHHs Au(depeHnnaabHoi THarHOCTHKA
MEXIY JEMHEIHHU3UPYIOUMM 3a00ieBaHueM, HeHpomH(beK-
Uel ¥ OHKOTeMaTOJIOTHIECKUM 3a00JIeBaHHEM - reModaronu-
TapHBIA JIUM(OTHCTHOINTO3, JEOIOTHPOBABIINMH C TIOPAKEHUS
HHC. IIpeacraBneHa TakTHKa 3THO-NATOTEHETHYECKOTO JIede-
HHS NTAIMeHTA TIPY IIPOBEICHNH Au(depeHIInaTbHOTro THarHo3a
C TPUMEHEHHEM B KOMIUIEKCHOM Tepanmuy HUTO(IaBHHA, KakK
mpernapara MHOTO(AKTOPHOTO JEUCTBUS, MO3BOJSIONIETO CTa-
OMIIM3HPOBATH COCTOSIHHAE OOIBHOTO.
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DIAGNOSTIC PARAMETERS OF IN VIVO (SKIN PRICK) AND IN VITRO (ELISA) TESTS
FOR DETERMINATION OF EPIDERMAL CAT AND DOG ALLERGENS SENSITIZATION
IN PATIENTS WITH ALLERGIC RHINITIS AND ATOPIC ASTHMA

!Gogunskaya L., 2Zaikov S., *Bogomolov A.

IState institution «O.S. Kolomiychenko Institute of otolaryngology of National Academy of Medical Sciences of Ukraine”;
2Shupyk National Medical Academy of Postgraduate Education, Kyiv,
’National Pirogov memorial medical university, Vinnytsya, Ukraine

Respiratory allergic diseases are one of the most common
chronic pathologies in the world [1-3]. Allergic rhinitis is the
most common immune disease and one of the most common
chronic diseases worldwide—with an ever increasing preva-
lence. Almost one in three European citizens is affected by aller-
gic rhinitis. Their treatment, in addition to the generally accept-
ed regimens of drug therapy, must necessarily include measures
to eliminate contact with the allergen, education of the patient
and, if possible, allergen-specific immunotherapy [4-6]. Based
on these facts, the specific diagnosis of the causative factor of
allergic rhinitis or atopic bronchial asthma is the most important
task of the clinician. The variety of diagnostic methods some-
times puts the specialist into the problem of choosing one or an-
other method, based on the results of which the above treatment
methods will subsequently be carried out [7-9].

The diagnostic value of an allergen extract can only be as-
sessed with respect to a population consisting of sensitised (true
positive) and non-sensitised (true negative) patients. The Guide-
line on Clinical Evaluation of Diagnostic Agents recommends
comparing the results received by the investigational diagnostic
agent with the results of the so-called ‘standard of truth’ [10].
For allergen skin prick test (SPT) solutions, no such ‘standard
of truth’ is defned [13]. In current medical practice, analyses
for circulating specifc IgE antibodies in serum (ELISA, Im-
munoCap, western-blot) as well as the clinical history and SPT
are considered to be standard methods to diferentiate sensitised
from non-sensitised patients [11, 12], and to confrm the clinical
relevance of the allergen in question. In this study, each of these
three reference methods was chosen as reference for the assess-
ment of sensitivity and specifcity of the SPT solutions.

In this article, we present the data of a part of our study com-
paring different diagnostic methods with each other.

Materials and methods. During this research, 88 patients
with allergic rhinitis and / or atopic asthma were examined by
three different methods of specific allergic diagnosis (in vivo and
in vitro). The inclusion criteria were allergic rhinitis diagnosis
(both intermittent and persistent) or atopic asthma, previously
confirmed clinically, anamnestic and laboratory (ImmunoCap
or ELISA) diagnosis. Among them, 20 patients had mono- or

polisensitization to epidermal allergens, all other patients were
sensitive to another allergens (pollen, dust mite, fungal etc) and
formed negative control. According to the objectives of the
study, the aim was not to establish / confirm the diagnosis and
sensitization, but to determine the diagnostic parameters of the
tests with a previously established diagnosis and sensitization.
Skin prick test (SPT) was carried out according to the classi-
cal testing procedure in accordance with regulatory documents
with commercial extracts of allergens (Immunolog, Vinnitsa,
Ukraine). SPT results were assessed in 15 min visually using a
ruler in mm and were classified according to the existing scale as
negative, doubtful, weak (+), strong (++) and very strong (++).

A standard medical interview and the qualification of patient
were performed during an earlier visit, and then, 15 mL of blood
for the sIgE test was collected. Western blot testing for specific
IgE levels was performed using RIDA gLine test systems (R-
Biopharm AG, Darmstadt, Germany) and Euroline (Euroim-
mun) system. The sIgE concentration was converted to a nomi-
nal scale (grades) according to the following rules: < 0.35 IU
mL-1-level 0 (negative), (0.36-0.69) IU mL-1-level 1 (boundary
levels ), (0.7- 3.49) IU mL-1-level 2 (slightly elevated), (3.50-
17.4) IU mL-1-level 3 (moderately elevated), (17.5-49, 9) 1U
mL-1-level 4 (high levels), (50-100) IU mL-1-level 5 (very high
levels) and > 100 IU mL-1-level 6 (extremely high levels).

Results and discussion. Mean age of the patients was 31.4
[95% CI: 29.8; 33.1] years. Among our patients, sensitization to
the cat allergen had 13,6 % (12 patients) and to the dog allergen
- 9,0 % (8 persons) by skin prick test, specific IgE by Rida Al-
lergyScreen was found in 13,6 % (12 patients) and 11,3 % (10
patients); the presence of specific IgE by Euroline was detected
in 13,6 % (12 patients) and 9,0 % (8 patients), respectively.

In Table 1 the results of the comparison of Rida Aller-
gyScreen to the cat allergen with the data prick test method
are presented. Comparing two different types of specific al-
lergic diagnosis by the method of establishing the correlation
relations with cat, the dominance of the elements of the main
diagonal is noted, indicating a close coincidence of the re-
sults of two different methods (validity coincidence of results
was 100,0 % - 88 cases).

Table 1. Sensitization to cat by the results of skin testing and the detection of specific IgE by Rida AllergyScreen

Specific IgE (ku/l)
Prick test . . Total
< 0.35 (negative) | 0.35-0.7 (questionable) > (.7 (positive)
Papula 0 mm (negative result) 76 0 0 76
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 0 0 12 12
Total 76 0 12 88
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Table 2. The results of statistical estimation of the consistency of results on the results
of skin testing and the detection of specific IgE by the method of Rida AllergyScreen to determine sensitization to cat

Kappa coefficient 1,0
Asymptotic kappa error 0

Lower border 95 % confidence interval 1,0
Upper boundary 95 % confidence interval 1,0

Table 3. Sensitization to dog by the results of skin testing and the detection of specific IgE by Rida AllergyScreen

Specific IgE (ku/l)
Prick test Total
< 0.35 (negative) 0.35-0.7 (questionable) > (.7 (positive)
Papula 0 mm (negative result) 76 2 2 80
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 0 8
Total 76 2 10 88
Table 4. The results of statistical estimation of the consistency of results on the results of skin testing
and the detection of specific IgE by the method of Rida AllergyScreen to determine sensitization to dog
Kappa coefficient 0,778
Asymptotic kappa error 0,105
Lower border 95 % confidence interval 0,486
Upper boundary 95 % confidence interval 0,959

Table 5. The results of statistical estimation of the null hypothesis of the lack of consistency of results
on the results of skin testing and the detection of specific IgE by the method of Rida AllergyScreen for definition sensitization to cat

Asymptotic kappa error for H , 0,0

VA 9,381
One-way testing Pr > Z <0,0001
Two-sided testing Pr > | Z | <0,0001

The results of two different methods of specific diagnostics
to determine allergic sensitization to cat are almost similar, but
there is a certain asymmetry of the differences in the results of
skin testing by the blind test method and the determination of
specific IgE when one test gives negative results and the other
one is positive or questionable.

To obtain conclusions about the reliability of this asymmetry,
we conducted an in-depth statistical analysis of the correlation
of laboratory allergic and skin tests. The analysis of harmony
results of two different methods to determine the sensitization to
cat through the construction of the confidence interval (Table 2)
showed that the coefficient suggests a perfect agreement (r =
1.00) of this two different tests. The limits of the 95 % confi-
dence interval (1,0—1,0) exclude zero, which indicates the ac-
curacy of the match. The lower limit is in the range of good co-
herence, and the upper one is in the area of excellent coherence.

In Table 3 the results of the comparison of Rida AllergyScreen
to the dog allergen with the data prick test method are presented.
Comparing two different types of specific allergic diagnosis by the
method of establishing the correlation relations with dog allergen,
the dominance of the elements of the main diagonal is noted, in-
dicating a close coincidence of the results of two different meth-
ods (validity coincidence of results was 95,5 % - 84 cases).

The results of two different methods of specific diagnostics
to determine allergic sensitization to dog are almost similar, but

© GMN

there is a certain asymmetry of the differences in the results of
skin testing by the blind test method and the determination of
specific IgE when one test gives negative results and the other
one is positive or questionable.

To obtain conclusions about the reliability of this asymmetry, we
conducted an in-depth statistical analysis of the correlation of labo-
ratory allergic and skin tests. The analysis of harmony results of
two different methods to determine the sensitization to dog through
the construction of the confidence interval (Table 4) showed that
the coefficient suggests a perfect agreement (r = 0,778) of this two
different tests. The limits of the 95 % confidence interval (0,486 —
0,959) exclude zero, which indicates the accuracy of the match. The
lower limit is in the range of good coherence, and the upper one
is in the area of excellent coherence.

A statistical evaluation of the null hypothesis lack of consis-
tency of the results of two different methods of specific diagnos-
tics to determine allergic sensitization to cat shown in Table 5.

The hypothesis is rejected both in one-sided and bilateral
tests, which testifies to the true consistency of both allergic tests.

That is to say, according to the data of skin testing with cat
allergen and the detection of specific IgE by the Rida Aller-
gyScreen has a perfect consistency between the results.

A statistical evaluation of the null hypothesis lack of consis-
tency of the results of two different methods of specific diagnos-
tics to determine allergic sensitization to dog shown in Table 6.
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Table 6. The results of statistical estimation of the null hypothesis of the lack of consistency of results on the results of skin
testing and the detection of specific IgE by the method of Rida AllergyScreen for definition sensitization to dog

Asymptotic kappa error for H , 0,001

VA 8,061
One-way testing Pr > Z <0,0001
Two-sided testing Pr> | Z | <0,0001

Table 7. Sensitization to cat by the results of skin testing and the detection of specific IgE by Euroline
Specific IgE (ku /1)
Prick test Total
< 0.35 (negative) 0.35-0.7 (questionable) > (.7 (positive)

Papula 0 mm (negative result) 74 2 0 76

Papula 1-2 mm (questionable result) 0 0 0 0

Papule > 3 mm (positive result) 0 0 12 12

Total 74 2 12 88

Table 8. The results of statistical estimation of the consistency of results on the results
of skin testing and the detection of specific IgE by the Euroline method to determine the sensitization to the cat allergen

Kappa coefficient 0,911
Asymptomatic kappa error 0,061
Lower border 95 % confidence interval 0,755
Upper boundary 95 % confidence interval 1,0
Table 9. The results of statistical estimation of the null hypothesis of the lack of consistency
of results on the results of skin testing and the detection of specific IgE by the Euroline method
for determination sensitization to the cat allergen

Asymptotic kappa error for H , 0,022
VA 9,162
One-way testing Pr > Z <0,0001
Two-sided testing Pr > | Z | <0,0001

The hypothesis is rejected both in one-sided and bilateral
tests, which testifies to the true consistency of both allergic tests.

That is to say, according to the data of skin testing with dog
allergen and the detection of specific IgE by the Rida Aller-
gyScreen has a good consistency between the results.

In Table 7 we showed the comparison of the presence of
specific IgE to the cat by Euroline with skin prick testing test.
Comparing two different types of specific diagnostics by setting
correlative relationships to cat is noted the domination of the
elements of the main diagonal, indicating a high degree of co-
incidence of the results of two different methods (validity of
the results was 97,7% - 80 cases).

The results of two different methods of specific allergic diag-
nosis to determine the sensitization to the cat allergen are closely
identical, but there is a certain asymmetry of the differences in
the results of skin testing by the blind test method and the de-
termination of specific IgE blood when one test gives negative
results and the other one is positive or doubtful.

To obtain conclusions about the reliability of this asymmetry,
we conducted an in-depth statistical analysis of the correlation
of laboratory allergic and skin tests. The analysis of harmony
results of two different methods to determine the diagnosis
of allergic sensitization to cat through the construction of the
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confidence interval (Table 8) showed that the coefficient sug-
gests great agreement (r=0,911) of the findings of the two differ-
ent tests. The limits of the 95 % confidence interval (0,755-1,0)
exclude 0, which indicates the accuracy of the match. The lower
limit lies in the range of poor consistency, and the upper one is in
the area of moderate coherence.

A statistical evaluation of the null hypothesis lack of con-
sistency of the results of two different methods of specific
diagnostics to determine allergic sensitization to cat shown
in table 9.

The hypothesis is not accepted either by one-sided, or by
double-sided testing the loyalty to the consistency of the tests
among themselves.

That is to say, according to the data of skin testing with cat
allergens and the detection of specific IgE by the Euroline meth-
od, there is a great agreement between the research results.

In Table 10 we showed the comparison of the presence
of specific IgE to the dog by Euroline with skin prick test-
ing test. Comparing two different types of specific diagnostics
by setting correlative relationships to dog is noted the domi-
nation of the elements of the main diagonal, indicating a high
degree of coincidence of the results of two different meth-
ods (validity of the results was 86,4% - 76 cases).
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Table 10. Sensitization to dog by the results of skin testing and the detection of specific IgE by Euroline

Specific IgE (ku/1)
Prick test Total
< 0.35 (negative) 0.35-0.7 (questionable) > (.7 (positive)
Papula 0 mm (negative result) 72 8 0 80
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 4 0 4 8
Total 76 8 4 88

Table 11. The results of statistical estimation of the consistency of results on the results of skin testing and the detection
of specific IgE by the Euroline method to determine the sensitization to the dog allergen

Kappa coefficient 0,353
Asymptomatic kappa error 0,140
Lower border 95 % confidence interval 0,058
Upper boundary 95 % confidence interval 0,617

Table 12. The results of statistical estimation of the null hypothesis of the lack of consistency of results on the results
of skin testing and the detection of specific IgE by the Euroline method for determination sensitization to the dog allergen

Asymptotic kappa error for A, 0,571
Z 3,025
One-way testing Pr > Z < 0,001
Two-sided testing Pr > | Z | <0,001

The results of two different methods of specific allergic di-
agnosis to determine the sensitization to the dog allergen are
closely identical, but there is a certain asymmetry of the dif-
ferences in the results of skin testing by the blind test method
and the determination of specific IgE blood when one test gives
negative results and the other one is positive or doubtful.

To obtain conclusions about the reliability of this asymmetry,
we conducted an in-depth statistical analysis of the correlation
of laboratory allergic and skin tests. The analysis of harmony
results of two different methods to determine the diagnosis of
allergic sensitization to dog through the construction of the
confidence interval (Table 11) showed that the coefficient sug-
gests moderate agreement (r = 0,353) of the findings of the
two different tests. The limits of the 95 % confidence interval
(0,058—0,617) exclude 0, which indicates the accuracy of the
match. The lower limit lies in the range of poor consistency, and
the upper one is in the area of moderate coherence.

A statistical evaluation of the null hypothesis lack of consis-
tency of the results of two different methods of specific diagnos-
tics to determine allergic sensitization to dog shown in table 12.

The hypothesis is not accepted either by one-sided, or by
double-sided testing the loyalty to the consistency of the tests
among themselves.

That is to say, according to the data of skin testing with dog
allergens and the detection of specific IgE by the Euroline meth-
od, there is a moderate agreement between the research results.

Conclusions. Thus, the results of the two systems for the de-
termination of specific IgE for dog allergen by the Rida Aller-
gyScreen and Euroline methods do not agree very well due to
the systematic divergence of indicators; the results of the two
systems for the determination of specific IgE for cat allergen by
the Rida AllergyScreen and Euroline methods agree very well.

© GMN

There is excellent agreement between the skin test with cat
allergen and the detection of specific IgE by the Rida Aller-
gyScreen test, between the skin test with cat allergen and the
detection of specific IgE by the Euroline method.

There is good agreement between the skin test with dog wool
allergens and the detection of specific IgE by the Rida Aller-
gyScreen test, between the skin test with dog hair allergen and
the detection of specific IgE by the Euroline method there is
satisfactory agreement.
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SUMMARY

DIAGNOSTIC PARAMETERS OF IN VIVO (SKIN
PRICK) AND IN VITRO (ELISA) TESTS FOR DETERMI-
NATION OF EPIDERMAL CAT AND DOG ALLERGENS
SENSITIZATION IN PATIENTS WITH ALLERGIC RHI-
NITIS AND ATOPIC ASTHMA

!Gogunskaya 1., 2Zaikov S., *Bogomolov A.

IState institution «Q.S. Kolomiychenko Institute of otolaryn-
gology of National Academy of Medical Sciences of Ukraine”;
2Shupyk National Medical Academy of Postgraduate Education,
Kyiv,; *National Pirogov memorial medical university, Vinnyt-
sya, Ukraine

Objective was to study and compare the parameters of the
specificity and sensitivity of skin testing and serologic determi-
nation of specific cat and dog IgE.

88 patients with allergic rhinitis and / or asthma were exam-
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ined by three different methods of specific allergic diagnosis (in
vivo and in vitro) in accordance with the guidelines of the eth-
ics committee of the National Pirogov memorial medical uni-
versity, all were beyond the acute period. The inclusion criteria
were allergic rhinitis diagnosis (both intermittent and persistent)
and \ or asthma. Skin prick test was carried out according to the
classical testing procedure in accordance with regulatory docu-
ments with commercial extracts of allergens. Western blot test-
ing for specific IgE levels was performed using RIDA qLine test
systems (R-Biopharm AG, Darmstadt, Germany) and Euroline
(Euroimmun). The sIgE concentration was converted to a nomi-
nal scale (grades) according to the following rules: < 0.35 IU
mL-1-level 0 (negative), (0.36-0.69) IU mL-1-level 1 (boundary
levels ), (0.7- 3.49) IU mL-1-level 2 (slightly elevated), (3.50-
17.4) TU mL-1-level 3 (moderately elevated), (17.5-49 , 9) IU
mL-1-level 4 (high levels), (50-100) IU mL-1-level 5 (very high
levels) and > 100 IU mL-1-level 6 (extremely high levels).

Thus, the results of the two systems for the determination
of specific IgE for dog allergen by the Rida AllergyScreen and
Euroline methods do not agree very well due to the systematic
divergence of indicators; the results of the two systems for the
determination of specific IgE for cat allergen by the Rida Aller-
gyScreen and Euroline methods agree very well.

There is excellent agreement between the skin test with cat aller-
gen and the detection of specific IgE by the Rida AllergyScreen test,
between the skin test with cat allergen and the detection of specific
IgE by the Euroline method. There is good agreement between the
skin test with dog wool allergens and the detection of specific IgE
by the Rida AllergyScreen test, between the skin test with dog hair
allergen and the detection of specific IgE by the Euroline method
there is satisfactory agreement.

The systematic error of the measurement results between two
in vitro tests for cat allergen was 0.1 ku/l, which indicates the
presence of a small systematic difference, the systematic error
of the measurement results between two in vitro tests for dog al-
lergen was 0,26 ku/l, which indicates the presence of a moderate
systematic difference.

Keywords: skin prick testing, allergy, western-blotting, IgE.

PE3IOME

JTUATHOCTHYECKHUE IIAPAMETPBI IN VIVO (YKOJI
KOKH) U IN VITRO (ELISA) TECTOB JIJISI OIIPEJIE-
JEHUSI CEHCUBWIN3ALAU K SMUIEPMAJIbHBIM
AJUIEPTEHAM KOIUEK U COBAK Y NALIIMEHTOB C
AJVIEPTUYECKUM PUHUTOM M ATONMUYECKOWM
ACTMOU

Torynckas U.B., 3aiikos C.B., *boromoJioB A.E.

Tocyoapcmeennoe yupescoenue «Hncmunym omonapuneono-
euu um. O.C. Konomutivenko HAMH Ykpaunwi,; *Hayuonanvnas
MEOUYUHCKAS aKadeMusi NOCAIeOUNIOMHO20 00PA308AHUSL UM.
I1JI. Llynuka, *BunHuykuil HayUOHALbHbIU MEOUYUHCKULL YHU-
sepcumem um. H. 1. I[lupocosa, Ykpauna

Ienb BCCeI0oBaHus — CPABHEHHE U OLICHKA [TapaMeTPOB CIIell-
UGUIHOCTH U 4yBCTBHTEIIBHOCTH KOXKHOTO TECTa M CEepoIornye-
ckoro onpezesenus crenppuaeckoro IgE komku u cobakw.

88 MalMeHTOB ¢ aJuIeprHYeCKUM DPHHUTOM W/WIM acTMOi
ObUIH 00CIIEI0BAHB! TPEMsI PA3IMYHBIMM METOJaMU Crielu(u-
YEeCKOW aJUIepPrHYeCcKOi IUarHOCTHKH (in Vivo | in Vvitro) B co-
OTBETCTBUH C PEKOMEHIALMSAMU KOMHTETa 10 3THKe Harmo-
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HaJIbHOTO MEMOPHAJIBHOTO MEIUIMHCKOTO YHUBEPCUTETA WM.
ITuporosa, 1 Bce oHM ObUTH BHE OCTpOro neproaa. Kpurepusmu
BKJIIOUCHUSI B UCCIIEIOBAHNE SIBUIIHCH THArHO3 AJUIEPIHYECKOrO
PHHHUTA KaK MPEpbIBUCTOrO, TAK M MOCTOSHHOTO /WM acTMa.
TecT Ha yKOJ KOXKHM TPOBOIMJICS 10 KJIACCUUSCKOH METOIUKE
TECTUPOBAHMUS B COOTBETCTBHHU C HOPMATHBHBIMH JIOKYMEHTAMH
KOMMEPUYECKUMH IKCTPAKTAMH aJJIepreHoB. BecTepH-010TTHHT
st crienguyecknx yposHed IgE mpoBoamiu ¢ ucrons3oBa-
HueM tect-cucteM RIDA gLine (R-Biopharm AG, [lapmiurant,
I'epmanust) u Euroline (Euroimmun). Konuenrpamwmio sIgE
HEePEeBOANIN B HOMHHAIIBHYIO LKAy (OLEHKH) B COOTBETCTBUH
co crenyromumu npasuinamu: <0,35 IU mi-1 - ypoens 0 (o1-
punarensusiif); 0,36-0,69 IU min-1 - ypoBens 1 (rpaHHYHBII);
0,7-3,49 IU mL-1 - ypoBenb 2 (cyierka noblileHHbIH); 3,50-
17,4 IU mL-1 - ypoBens 3 (yMepeHHO HOBBILIEHHBIH); 17,5-49,9
IU mL-1 - ypoens 4 (Bbicokuii); 50-100 IU mn-1 - yposens 5
(ouensb Beicokmii) u >100 IU mi-1 - ypoBeHb 6 (upe3BbluaiiHO
BBICOKHUIA).

Takum o00pa3oM, pe3ysbTaTbl JBYX CHCTEM OIpeeTICHHs
cneuuduueckoro IgE s cobausero ajuieprena Mmerogamu Rida
Allergy Screen n Euroline He o4eHb XOPOIIO COOTBETCTBYIOT

BBHJly CHCTEMAaTHYECKOrO PACXOXKACHUS MOKa3aTelei; pesyib-
TaTtel JBYX CHCTeM ompexenieHust cneuuduueckoro IgE mis
autepreHa xoumku Meromamu Rida Allergy Screen u Euroline
OYECHb XOPOLIO COOTBETCTBYIOT.

BEIsSIBIIEHO OTJIMYHOE COOTBETCTBHE MEXAY KOXHBIM TE€CTOM
C QJUIEPreHOM KOLIKM 1 00HapyxeHueM creruduueckoro IgE ¢
nomolipio Tecra Rida Allergy Screen 1 Mex/ly KOKHBIM TECTOM
C KOLIaYbMM aJUICPreHOM M OOHApYKEHHEM CIeHU(PHIECKOTO
IgE meronom Euroline. CymiecTByeT Xopoluee COOTBETCTBHE
MEXly KO)KHBIM TECTOM C ajuIepreHaMu coOauybeil IIepcTH u
obnapyxenuem creruduueckoro IgE ¢ nomouipio Tecra Rida
Allergy Screen; yZOBIETBOPUTEIBEHOE COOTBETCTBUE MEXIY
KO’KHBIM TE€CTOM C aJUIEPI€HOM co0aubell IepcTH U 00Hapysxe-
uueMm criermduueckoro IgE meronom Euroline.

Cucremarnyeckasi IMOTPELIHOCTb PE3yJIbTaTOB H3MEpEHUil
MEXIy ABYMs T€CTaMH in Vitro Ha KOLIA4YMil ajlepreH cocra-
suna 0,1 kU/i, 9TO CBUACTEIBCTBYET O HAJMYMK HEOOJBIION
CHCTEMAaTHYeCKON pa3HULbI, CHCTEMaTHyYecKas IOTPELIHOCTb
PEe3yJIbTaTOB M3MEPEHHI MEXy JByMsI TECTaMHU in Vitro Ha co-
Gaumii aiutepren cocraswia 0,26 xkU/i, 4To yKka3bIBaeT Ha Ha-
JIMYUe YMEPEHHOH CHCTeMaTHYeCKON pa3sHULIbL.
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THE EFFECT OF ULTRAVIOLET RADIATION ON THE ORGANIZATION
AND STRUCTURE OF COLLAGEN FIBERS OF DERMIS

"Myronchenko S., 2Zvyagintseva T., *Ashukina N.

!National University of Pharmacy, Kharkiv; ’Romodanov Neurosurgery Institute of National Academy
of Medical Sciences of Ukraine, Kyiv, 3Sytenko Institute of spine and joint pathology of National Academy
of Medical Sciences of Ukraine, Kharkiv, Ukraine

The effect of ultraviolet (UV) on the skin significantly dis-
turbs its morphofunctional state. A study of the effects of local
ultraviolet irradiation (UV) in the minimum erythema dose in
guinea pigs in 2 hours to 8 days period after irradiation revealed
inflammatory and degenerative changes in the focus of expo-
sure, reaching the highest severity on the third day [1]. Mor-
phometric studies confirm histological changes in the skin [2].
The histological and morphometric methods used in these works
make it impossible to assess the types of collagen and its struc-
ture in the dynamics of the development of the erythema and
early post-erythema skin reaction, and, therefore, comprehen-
sively assess the degree of UV damage to the skin.

The aim is to study the features of the influence of local
ultraviolet radiation on the organization and structure of collagen
fibers in the radiation area.

Material and methods. The studies were performed on 30
albino guinea pigs weighing 400-500 g. Erythema was caused
by irradiation of a shaved skin area using a OKN-11-M mercury-
quartz irradiator (UV rays A and B), placed ata distance of 10 cm
from the animal for 2 minutes [3]. The control group was intact
guinea pigs. To study the features of morphological changes in
the skin after a local ultraviolet, animals were decapitated under
general anesthesia (thiopental sodium 10 mg/kg) at different
periods of the experiment (2 hours, 4 hours, 3rd day, 8th day).
The work with animals was performed in compliance with the
rules of the International Code of Medical Ethics (Venice, 1983),
the “European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Purposes”
(Strasbourg, 1986), and the General Ethical Principles of
Animal Experiments, adopted by the First National Congress on
Bioethics (Kiev, 2001), Directive 2010/63 / EC of the European
Parliament and the Council for the Protection of Animals
Used for Scientific Purposes and the Law of Ukraine “On the
Protection of Animals from Cruelty” N 3477-1V of 21.02. 2006.

Preparations for histological studies were prepared according
to the generally accepted method [4]. Collagen was identified
in polarized light (Olympus BX53 microscope) on preparations
stained with picrosirius red (Picro-Sirius Red Stain Kit, Abcam,
USA). Depending on maturity, type I collagen gives a glow
from orange to red, type III collagen — green. Collagen was
photographed using a Canon EOS-300D digital camera [4,5].

For additional objectification, histological sections were
analyzed using a point scale, modified according to the rating
scale of V. Prabhu et al. [6]. Scores from 0 to 3 were calculated
for each histological characteristic: 0 — normal parameter, 1 —
slight deviation from the norm, 2 — average, 3 — maximum
(Table 1). According to this scale, the minimum number of points
(0) is the dermis of the skin with normal collagen structure, and
the maximum (9) - with the most disturbed structure of collagen
fibers (Table 1).

The obtained numerical indicators were processed using
the IBM SPSS Statistics 20.0.0.2 application. The mean (M)
and standard deviation (m) were calculated. To determine the
differences between the comparison groups, the Kruskal-Wallis
test was applied for independent samples. The difference was
considered significant under conditions of p<0.05 [7].

Results and discussion. In intact animals, the collagenic
framework of the dermis had a normal structure. As a result of
collagen analysis after reaction with picrosirius red in polarized
light in the dermis, which contains 85% of skin collagen, a red
and yellow glow were generally observed, which indicates
the presence of type I collagen in the composition of collagen
fibers [6]. The intensity of the glow was high. Such fibers in the
reticular layer of the dermis formed a dense network and were
located in bundles parallel and at angles to the skin surface. The
papillae of the dermis were formed by loose connective tissue,
where areas with thin collagen fibers and type III collagen were
detected, displaying a green glow in polarized light (Fig. 1a).

Table 1. Scale for collagen assessing after staining with picrosirius red in polarized light

Grading of the collagen fibers state (points)
Indicator
0 1 2 3
Yellow (I type collagen) The presence of green
red and yellow (type | . .
. in the mesh layer (type 111 collagen) in the .
. collagen) in the mesh layer, . Green predominates
Color/composition predominates, more than mesh layer, more than
presence of green (type III) . . (type III collagen)
. ) . 30% green (III type) in 50% green (type III) in
in the papillary dermis . i . s
the papillary dermis the papillary dermis
. Reduced in the papillary Weak or absent
Intensity of . . . .
X Bright throughout the dermis uneven intensity or mesh layer of the throughout the
refraction . .
dermis dermis
Slight swelling with Disorders of the mesh
Orientation Tightly packed beams form impaired structure structure, preferably in Chaotic location,
a mesh structure density in the papillae or parallel directed in the structure disturbance
mesh layer papillae or mesh layer
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b

a
Fig. 1. The skin area of intact animals (a) and 2 hours after exposure to ultraviolet radiation. Bundles of collagen fibers
with type I collagen (red and yellow glow) form a dense mesh structure. Picrosirius is red. Polarized light. SW 200

It was found that in irradiated animals, 2 hours after
ultraviolet irradiation, according to the results of polarization-
optical studies, the collagen structure and ordering of the
arrangement of collagen fiber bundles did not differ from
the histological picture found in intact animals. Bundles of
collagen fibers with type I collagen were oriented parallel
and at angles to the skin surface, forming a dense lattice
structure. The intensity of refraction of bundles of collagen
fibers did not differ from that indicated in intact animals.
Type III collagen was found in the papillary layer of the
dermis in not significant amount (Fig. 1, b).

Four hours after ultraviolet irradiation, as a result of the
analysis of the skin area after staining with picrosirius red
in polarized light, a slightly lower refraction intensity was
found in comparison with intact animals and the previous
observation period. An increase in fibers with a green glow
was noted against a background of a decrease in red in the
papillary dermis. The cells of weak refraction were caused
by the phenomena of tissue edema - the accumulation of
fluid between the fibers, which creates dark fields on the
histopathological product. The bundles of collagen fibers in
these areas were of different thicknesses (Fig. 2).

Fig. 2. The skin area of the guinea pig 4 hours after exposure
to ultraviolet radiation. Decreased refractive intensity due to
tissue edema. Picrosirius is red. polarized light. SW 200

On the 3rd day after the ultraviolet radiation, the collagen
fibers in the focus of irradiation in the papillary dermis and
the outer reticular section had a bright but heterogeneous
refraction of predominantly yellow color with interspersed

© GMN

green, which to some extent reflects their degeneration. In
addition, it was noted that bundles of collagen fibers in these
zones were oriented parallel to the skin surface. In the deeper
sections of the reticular layer, collagen fibers were thinner,
contained collagen of type III, were arranged irregularly,
forming a structure similar to lace. They were characterized
by uneven refraction (Fig. 3).

Fig. 3. The skin area of the guinea pig on the 3rd day
after exposure to ultraviolet radiation. Bundles of collagen
fibers with type I and IIl collagen are located parallel to
the skin surface in the papillary dermis and the outer retina.
Irregular orientation of collagen fibers with type Il collagen
in the deeper sections of the reticular layer. Picrosirius is
red. Polarized light. SW 200

On the 8th day, collagen fibers in the area of the ultraviolet
radiation in the dermis had weak refraction and contained
mainly type III collagen. In the papillary layer, they were
located parallel to the surface of the skin, in the reticular layer
they formed a cellular structure. The composition of collagen
fibers in this layer was heterogencous — a site with type I
and III collagen was observed. In accordance with this, the
refraction was uneven - brighter in collagen fibers containing
type I collagen. It should be noted that thick bundles of
collagen fibers were directed perpendicular to the surface,
between them thin fibers with green glow were located at
different angles (Fig. 4). This orientation of collagen fibers is
uncharacteristic for the dermis and indicates to a disturbance
of its physical properties.
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Table 2. The results of the assessment of the state of collagen fibers
on a semi-quantitative scoring scale (cumulative annualized, M+m)

Observation period Sum of points
Intact animals 0
2 year 0
4 year 0,6140,49*
3rd day 1,75+0,44%*
8th day 2,4+0,50%*

note: * - significance of differences compared with intact animals (P<0.05)

Fig. 4. The skin of the guinea pig on the Sth day afier exposure
to ultraviolet radiation. Weak refraction of collagen fibers with type
111 collagen in the papillary layer; its irregularity in the mesh layer:
Collagen types I and 1II. Picrosirius red. Polarized light. SW 200

The condition of collagen fibers in the skin area of guinea
pigs exposed to ultraviolet radiation was semi-quantitatively
analyzed by three parameters - composition, refraction
intensity, and orientation (Table 1). 2 hours after exposure to
UV, the studied parameters did not differ from the structure
of the normal dermis (intact animals), and on the 8th day, the
maximum deviation from it was determined by the total number
of points (Table 2). A significant deterioration in the structure
and composition of collagen fibers was recorded starting from 4
hours after exposure to ultraviolet radiation and progressed with
an increase in the observation period (p<0.001).

Attention is drawn to the fact of increasing disturbances of
degenerative changes in collagen on the 3rd and 8th day, which
coincide with classical histological methods, revealing at the
same time a maximum of degenerative disorders [1,2].

The detected metabolic disturbances in the irradiated UV
skin on the 8th day [8] are in accordance with the analysis
of collagen in polarized light. The research results allow us to
predict violations of the morphofunctional state of the skin after
a local ultraviolet radiation for a long term.

Conclusions. The influence of local ultraviolet radiation in
the minimum erythema dose on the skin of guinea pigs leads to
the development of disturbances of the organization (abnormal
position and ordering) and structure (increase in collagen content
of type III) of collagen fibers of the dermis, which progress with
an increase of the observation period.
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SUMMARY

THE EFFECT OF ULTRAVIOLET RADIATION ON THE
ORGANIZATION AND STRUCTURE OF COLLAGEN
FIBERS OF DERMIS

"Myronchenko S., ?Zvyagintseva T., *Ashukina N.

!National University of Pharmacy, Kharkiv;, Romodanov Neu-
rosurgery Institute of National Academy of Medical Sciences of
Ukraine, Kyiv, *Sytenko Institute of spine and joint pathology of Na-
tional Academy of Medical Sciences of Ukraine, Kharkiv, Ukraine

The aim is to study the features of the influence of local
ultraviolet radiation on the organization and structure of collagen
fibers in the radiation area.

The studies were performed on 30 albino guinea pigs
weighing 400-500 g, exposed to local ultraviolet radiation.
Animals were removed from the experiment after 2 hours,
4 hours, 3 days, 8 days after irradiation. The control group
was intact guinea pigs. To assess the structure and location
of collagen fibers, skin sections in the irradiated area were
studied using histological methods with polarized light
analysis of collagen, and they were also analyzed using a
scoring system for three parameters: composition, refraction
intensity, and orientation of collagen fibers.
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The revealed structural features of collagen fibers reflect
the course of the process of degeneration of the collagen skeleton
of the dermis with a violation of the orientation and ordering of
collagen fibers and an increase in the content of type III collagen
with an increase in the observation period. According to the results
of a semi-quantitative assessment of the state of collagen fibers,
a significant deterioration in their structure and composition was
recorded starting from 4 hours after exposure to ultraviolet radiation
and progressed with an increase in the observation period. On the
8th day, the maximum deviation from the structure of the normal
dermis is determined by the total number of points.

The influence of local ultraviolet radiation in the minimum
erythema dose on the skin of guinea pigs leads to the development
of disturbances of the organization (abnormal position and
ordering) and structure (increase in collagen content of type III)
of collagen fibers of the dermis, which progress with an increase
of the observation period.

Keywords: ultraviolet radiation, skin, collagen fibers.

PE3IOME

BJIUSHUE VYJIBTPA®UOJIETOBOI'O OBJIYYEHUSI
HA OPTAHUM3AIIMIO U CTPYKTYPY KOJIJIAI'EHO-
BbIX BOJIOKOH JIEPMbI

"Muponuenxo C.U., '3arunuesa T.B., *Amykuna H.A.

!Hayuonanvnolii hapmayesmuueckuil ynueepcumem, Xapokos,
IV «Hnemumym netipoxupypeuu um. akao. A.I1. Pomodanoea
HAMH Yxpaunoiy, Kues, IV «Hncmumym namoio2uu no3eo-
HOUHUKA u cycmaeos um. npop. M.U. Cumenxo HAMH Vkpau-
ubly, Xapwvkos, Yrpauna

Lens wccnenoBaHus - U3yYUTh OCOOCHHOCTH BIIMSHHS JIO-
kaspHOro YOO Ha OpraHM3alMio U CTPYKTYpPY KOJIJIareHOBBIX
BOJIOKOH B 30HE OOJIy4eHHUS.

HccnenoBanus 0butn mpoBeneHbl Ha 30 MOPCKHMX CBHHKaX-
anpOuHocax Maccoii 400-500 1, - 6 HMHTAKTHBIX >KHBOTHBIX
(rpynma KoHTposs) U 24 KUBOTHBIX, TOJBEPILIMXCS JOKaJIbHO-
My yabTpaduoieToBoMy o0mydeH 0. JKUBOTHBIX BHIBOIMIH U3
SKCIIEpUMEHTa cIrycTs 2 yaca, 4 Jaca, 3 CyToK, 8 CyTOK Iocie
obnydeHus. [pynmoilt KOHTPOJISI CIYKHIM MHTAKTHBIE MOPCKHUE
CBUHKH. J[JIs1 OLIGHKH CTPYKTYpPBI M PACIIONIOKEHHS KOJIJIareHo-
BBIX BOJIOKOH CPE3bl KOXKU 30HBI OOJIydEHHs HUCCIICIOBAIN Me-
TOZIaMH TUCTOJIOTHH C aHAJIM30M KOJUIareHa B IOJISIPU30BAaHHOM
CBETE M C MOMOLIBIO CHCTEMBI Hojcyera 0auioB MO TPEM Ma-
paMeTpaM: COCTaB, MHTEHCHBHOCTb pedpakiiiu, OpHeHTALUs
KOJUIAar€HOBBIX BOJIOKOH.

BblsiBrieHHBIE OCOOCHHOCTH CTPYKTYphl KOJUIAI€HOBBIX BO-
JIOKOH 0TOOpaKaroT X0 IMpoliecca AereHepalny KoJulareHoBOro
KapKaca JICpMbl C HapyLICHUEM OPUEHTALMU U YIOPSAA0YEHUS
KOJUIATCHOBBIX BOJIOKOH, @ TAaK)KE IMOBBILICHUEM COACPIKAHHS
xosareHa Il Tuna napaienbHO ¢ yBeJIMYSHHEM CpoKa Halo-
nenust. [To pesynbraraM MONyKOJINYECTBEHHON OLGHKH COCTOSI-
HUS KOJUIAr€HOBLIX BOJIOKOH 3HAYMMOC YXYAIIEHUE UX CTPYKTY-
PBI ¥ cocTaBa MPOUCXOAMIIO CITYCTs 4 yaca Mociie BO3/ICHCTBUS

YOO u nporpeccrpoBajo ¢ yBEIHYSHHUEM CPOKa HAOIIONCHNSI.
Ha 8 CYTKHU BBIABJICHO MAKCUMAJIbHOE OTKJIOHCHHE OT CTPYKTY-
PBI HOPMAJILHOM JIEPMBI 110 CYMMapHOMY KOJIHYECTBY OaslIoB.

BnusiHue JIOKaJIBHOTO YIBTPaHUOIETOBOrO OOIyYeHUs B
MHUHHMaJIbHON 3pUTEMHON [103€ Ha KOXY MOPCKOH CBHUHKH
IPUBOAUT K Pa3BUTHUIO HApYLICHUHM OopraHu3aluu (aHOMajb-
HOE B3aMMOPACIIOIOKEHUE U YIOPSIAOUYEHHOCTh) U CTPYKTY-
pel (yBesnnyeHue copep:kanus kojutareHa I tuma) xomare-
HOBBIX BOJIOKOH.

@9boydy

e B@s00Lg900 Lboggdol aogmgbs ©g®dols ooy g-
69®0 dmdmgdol LE®Y]Ba®oby

5.3060b6hgb 3m, 2@.bgoop 063935, 6.0 306

1;]5)(*)36‘3@0 RBoM35393B 900 96039GLoH A0, bo® gmgo;
obgandfogm ©sfgbgdaamgds "g3@00bol dg3bog@gde-
05 53509300l 5350. 5.0Mm3MEsbmgols Lob. bgodmJodym-
200l 0bLA0HYA", 309305 “LobgadFogm ©s§glgdyagds
"30me3. d.LoHgbgmlb Lob. by@bgdemols o Labl®gdol
0bLA0AYH0, P3Mo0bol dgEbog@gdsms gMmmgbyaro sgo-
©9305", bo® 3mgo, 930o0bs

3320930L 30babl [omImowagbos swyommddogo gen-
B®50059900 ©slboggdols gogangbols msgoligdygdgdgdols
3obLobmgms gmeoggbydo dmdsmgdols LA JHGsby
©obboggdol bmbsdo.

33093 Bodods 30 osgndobml brmgol gmdbg Fmbom
400-500 a@., GmIggdby3 aobbmdogmos @mgomy@o-
e B@500Lg9M0 Eolboggds. bmggmgdo aodmygsbogro
093696 9JU39M0dgbHowsb ©slboggdowsb 2 Lbm,4 Lo, 3
Egmsdol 8 pwgmsdol gdwga. LsgmbB®mmenm wa a0
Ygoy0bs 06@JBHMmds brgol gmdgdds. gmamsggbydo
dmd3mgdol aobemopgdols s LAGYJBH Mol Vggslgdo-
Lomgol gobol sbomagdo sliboggdols bmbowsb gsdm 33
@90 0gm JoLGm@myool dgmmEo, gomaagbols sbo-
@0boo 3mmomobgdya V9Jdo, sbiggg aodmygbgdygao
04m  Jaegool asdmmgarols LobEgds Lodo 3o@medgB@ols
dods@myagdom: Yoy gbanmds, Mgu@sjizool 0b@gb-
Logmods, gm@oggbydo  dmdksmgdols m@ogbGozos. gm-
@o9b9®0  dmdgmgdol LG YJB G0l aodmgangbogro
0530L9099@ 90560  25dmbo@egl  g@dol  gmasygbydo
3o030bol  ©@gagbg@dsiooll  3OmEgLl,  jmesygbydo
dmd3mgdoll mM0gb@ocool s FgbMoaol wommgggom,
I Bodol gmansagbol gdiggermdols dosGgdom ©s3-
30M3900L  gool  bOsbmseb  gAmop.  gmasygbydo
dmd3mgdoll  dpamdodgmdol  bobgzeMo®aomwgbmd@ogo
Ygxobgool Ygegagdol dobgogomn GoJbodwgds domo
bAOYJH 9Ol s  Ygdowagbermdols  360dgbgenmgebo
35935M9Lgds PenB@soolgg@o obboggdowsb 4 Lssmols
9909, ©o 30maMgboMmgol  ws330M3900L  3gMomols
bOEsLMSE ghms. slboggdoswb 99-8 mgl Jyamgdols
xodol dobgogomn  s@obodbs  IsJbodsgry@o  gopsbds
bo@dogyg@o ©g@dol LA YJHYO0Logysb.

© GMN

85



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

EVALUATION OF THE EFFICACY OF ATYPICAL ANTIPSYCHOTIC DRUGS AND PSYCHOTHERAPY
IN PATIENTS WITH PARANOID SCHIZOPHRENIA BASED ON THE DURATION OF REMISSION

Mruh O., Rymsha S., Mruh V.

National Pirogov Memorial Medical University, Department of Psychiatry, Narcology and Psychotherapy
with the Postgraduate Education Course; Department of Microbiology, Virusology and Immunology, Vinnytsya, Ukraine

Schizophrenia is still to be a major psychiatric problems,
taking into account that schizophrenia disease rate makes up
0.068%o, and disorders of schizophrenia spectrum and schizo-
phrenia itself makes up the significant part of psychiatry pathol-
ogy - 17,3% and 12,9% correspondingly [1 2,10,13]. An impor-
tant element of the history of psychopharmacology has become
its complex cooperation with psychotherapeutic and social
rehabilitation methods of influence in treatment of mental ill-
nesses [3,7-9,11,14-16]. The aim of psychosocial rehabilitation
is reaching an independent functional patient in the society, de-
lay of neurocognitive deficiency, prevention of recurrent exacer-
bations and re-hospitalizations, developing of effective disease
control strategies and improving the quality of life of the patient
and his/her environment [4-6,12,17].

The purpose of the study is to analyse duration of remission
as a criterion for the effectiveness of prescribing atypical an-
tipsychotic drugs and psychotherapy to patients with paranoid
schizophrenia.

Material and methods. The study included patients admit-
ted to treatment at the 2nd and 7th department of Vinnytsia
Regional Acad. O.I. Yushchenko Psychoneurological Hospital.
Patients were observed throughout the inpatient phase of treat-
ment and, subsequently, within a year after discharge, or, in case
of exacerbation of the disease, until the time of hospitalization to
the psychiatric hospital. The study was conducted in a random-
ized, non-blinded, controlled manner. The patients in all clinical
groups have been prescribed the antipsychotics registered and
authorized in Ukraine. The antipsychotics have been adminis-
tered as a monotherapy in the average therapeutic doses. The
therapeutic schemes and the drugs used within them were in line
with clinical guidelines and standards for treatment of schizo-
phrenia, as well as with local protocols. All patients provided
informed written consent to participate in the study.

The total number of patients examined was 164 patients, of
which 91 were women and 73 men, the average age of patients was
29.25+13.5 years, the number of patients diagnosed with “paranoid
schizophrenia” was 118, with the diagnosis of “acute polymorphic
psychotic disorder with symptoms of schizophrenia» - 46 patients
who were diagnosed with “paranoid schizophrenia” at the readmis-
sion, the average duration of the disease was 2.7+2.1 years. Each
treatment group included patients with first-time diagnosed schizo-
phrenia (patients who had a clear-cut exacerbation of schizophrenia

when enrolled in the study) and patients with recurrent episodes of
disease (patients who had 2 or more cases of schizophrenia exacer-
bations during their lifetime year).

There were 4 groups of patients, depending on the received
antipsychotic and psychotherapy: the study group No. 1 (SG
No. 1) included patients receiving antipsychotic therapy with
atypical antipsychotic drugs (risperidone, aripiprazole, amisul-
pride, sertindole; quetiapine), the study group No. 2 (SG+PC)
included patients receiving antipsychotic treatment with atypi-
cal antipsychotic drugs and psychotherapeutic correction in
the form of group psychotherapy using transactional analysis;
the control group No. 1 (CG No. 1) included patients receiving
antipsychotic therapy with typical antipsychotic drugs (chlor-
promazine, levomepromazine, fluphenazine, flupentixol, zu-
clopentixol, butyrophenone, trifluoperazine, thioridazine); the
control group No. 2 (CG+PC) included patients receiving an-
tipsychotic treatment with typical antipsychotic drugs and psy-
chotherapeutic correction in the form of group psychotherapy
using transactional analysis. The clinical groups were divided
into 4 groups and cohorts 1 and 2 (patients who remained in
the study throughout the observation period and patients who
left the study at different dates until the end of the study). The
statistical tobit model made it possible to objectify the efficiency
combination results of antipsychotic drugs and psychotherapy
and DR by schizophrenia patients and was used to test the power
of hypotheses, that is, the ability of this model to detect existing
differences in the efficiency of the compared treatment methods
(Rosenbaum and Rubin, 1983; Wooldridge, J.M., 2012).

Results and discussion. The criterion for the treatment ef-
ficacy was the period between regular hospitalizations that is
the duration of remission (DR). DR is equivalent to the risk of
rehospitalization that has been considered as evidence of the fail-
ure of treatment completion. On the other hand, one can expect a
link between a longer hospital stay and a reduced risk of readmis-
sion, as long-term hospitalization could be considered to improve
treatment adherence. Such a possible relation has formed a separate
hypothesis. Evidence of the reliability of the DR criterion for treat-
ment efficacy is the distribution of DR values among patients with
re-hospitalization observed during the follow-up period. In table 1
there is a clear dynamic of the proportion of patients until hospital-
ization during the observation period with the highest hospitaliza-
tion rate within the first 100 days.

Table 1. Dynamics of patient drop-out during follow-up, number of patients in cohorts at the time of examination

Antipsychotic drugs | Psychotherapeutic correction (PC) 1 Obser3vatlon time, mo6nths )
- 57 57 30 24

Typical + 25 25 15 14

Total 82 82 45 38

- 41 40 36 31

Atypical + 41 41 41 39

Total 82 81 77 70

Total 164 163 122 108
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Evidence of the prior test power is a clear predominance of re-
hospitalization cases by the persons treated with typical antipsy-
chotic drugs (44 cases - 54%) compared with those treated with
atypical ones (12-15%). Instead, there was a clear predominance of
cases of long-term remission by the patients with atypical antipsy-
chotic drugs treatment (70 cases - 86%) compared with those treat-
ed with typical ones (38 - 46%) among 108 total number of patients.

The statistical rationale for testing the effectiveness of a re-
habilitation program belongs to the segment of data analysis
techniques under the general name “Average treatment effect”
(ATE). One of the main problems is the shift in performance
evaluation due to the violation of randomization of the pro-
gram purpose, in particular the self-selection effect. The general
“outline” of the techniques is to take into account directly un-
observed heterogeneity, which, in particular, leads to biased ef-
ficacy testing when it is related to test parameters, such as place-
ment of patients in the main and control cohorts.

We used one of the ATE estimator techniques, which uses the
proposition of the “redundancy” of the vector w in the presence
of covariate x. This technique was chosen due to the lack of
reliable instrumental variables. In fact, the techniques are con-
nected to solving the problem of missed variables using proxy
variables, and under special conditions are simplified to OLS
regression with many control cohorts (Wooldridge, J.M. (2012).

Analytical techniques in this category are based on the pro-
posals of Rosenbaum and Rubin (1983), which is known as
ignoring the variable purpose of the program (ignorability of
treatment) for the observed covariates x. The main parameter
of ATE testing is the coefficient “beta”. It’s identification from
the offsets due to the violation of the program randomization
is provided by the inclusion of the component bTreatmentb *
Treatment * bj. This component corresponds to the control func-
tion. bj expresses the individual effect of the patient, which is

decentralized by assigning the function of generating its a priori
values to the normal law with zero mean (b [j] ~ dnorm (0, tau).

In fact, the individual effect of the patient absorbs all possible
fixed effects, ie both observed covariates and unobserved signs
(US), thus being a powerful proxy variable for unbiased testing
of the effect of DR. The insignificance of the coefficient “bTreat-
mentb” indicates the absence of shifts in the assessment of ATE
due to the violation of appointments randomization. We used a
modification of credibility function (CF) fragments according
to Clayton (Aitkin and Clayton, 1980; Orbe and Nunez-Anton,
2006) using the generation of facts of re-hospitalizations from
the Poisson distribution. MCMC algorithms are a powerful mod-
ern driver for the implementation of hierarchical mixed models,
to which our model structure belongs. We chose the most proven
and powerful Gibbs sampler. The first frailty model included all
the observed characteristics of the patient along with the frailty
component, which described the directly unexamined character-
istics. We used the Geweke’s Z and Heidelberg-Welch halfwidth
tests (H-W) to diagnose convergence.

The Hooke test is based on comparing the average values of the
series of initial 10% and the last 50% of the parameters generated in
a single chain of estimates. Estimates of the variances of the mean
values are estimates of the spectral density of the corresponding
series. The operational test is the classic Z - test of comparison of
sample means. Values of |Z|>2 indicate a significant difference be-
tween the means, and, consequently, the lack of convergence. The
Heidelberg-Welch test works on a similar principle. Its operational
statistics are also Z - test, but the latter is based on half the length
(hl) of the intercentile (0.5 and 0.95 centiles) interval of the a pos-
teriori distribution of parameter estimates. If the ratio of hl to the
average value of the parameter exceeds 0.1, convergence is not
achieved. From Table 2 it follows that convergence is not achieved
only for sigma individual effects.

Table 2. Centers of a posteriori distributions of estimates of the basic frailty model parameters
with convergence tests of parameters on Markov chains

Model Centile values Convergence tests
parameters 0,05 Median 0,95 Geweke’s Z H-W hl
Significant effects
bTreatment -3,344 -2,103 -1,192 -1,97 0,000017
bTreatPC -2,675 -0,9694 -0,5894 -0,31 0,000020
bLOS -0,0708 -0,0588 -0,0384 0,96 0,000017
bDrop 1,096 1,188 1,299 -0,12 0,001220
bGender -2,101 -1,175 -0,4953 0,78 0,000035
bType 0,3109 0,9287 1,613 -0,96 0,000011
bDisability -1,12 -0,5227 -0,0110 1,08 0,007660
bHeredity -0,0517 0,6001 1,571 -0,20 0,000015
blncidence 0,297 1,404 2,327 -0,25 0,000022
a0 3,8485 7,1215 12,170 -0,02 0,177000
sigma 0,0529 0,0854 0,1793 -0,18 0,036400*
Insignificant effects
bTreatb -0,875 0,123 1,865 0,93 0,000753
bAge -0,0257 0,0233 0,0469 -1,44 0,000157
bComp0 -0,0399 -0,0021 0,0429 -1,94 0,000267
bCompD -0,0926 0,0256 0,1168 -1,69 0,000134
bPC -0,7038 0,0930 0,7851 -1,54 0,000139
* - convergence has not been achieved
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When evaluating the bTreatment parameter, the effect of
atypical antipsychotic drugs with a median value of ATE -2,103
[-3,344; -1,192] appeared to be true-to-fact. The relative risk
made up 0.122. The risk of subsequent hospitalization as a re-
sult of prescribing of atypical antipsychotic drugs on average
decreased by (1-0,122) =%100*87.8% compared to prescription
of typical ones. Thus, it is reliably confirmed that prescription
of atypical antipsychotic drugs significantly increases DR com-
pared to prescription of typical antipsychotic drugs.

When evaluating bTreatPC parameter, ATE was found to be
reliable with accompanying PC treatment with atypical antipsy-
chotics with a median value 0f -0.9694 [-2.675; 0,5894]. The rel-
ative risk was 0.379. The risk of the subsequent hospitalization
due to the accompanying of prescription of atypical PC antipsy-
chotics was on average decreased by (1-0.379)62.1=%100%%
compared to such prescription, but without PC accompanying.
Thus, a significant increase of DR by accompanying of atypi-
cal antipsychotics PC was proved compared to prescriptions of
atypical antipsychotics without PC accompanying).

When evaluating the bTreatb parameter, no significant effect
was found [-0.875; 1,865] and unbiased evaluation of ATE ef-
fect. Therefore, distribution of the patients to therapeutic cohorts
was of random character.

BLOS model parameter evaluations [-0.0708; -0,0384],
which indicates the effect of duration of psychotherapy accom-
panying, showed a significant reduction in the risk of re-hos-
pitalization at the optimal duration of psychotherapy, and the
risk of subsequent hospitalization with each additional day of
psychotherapeutic accompanying during the first 100 days of the
observation period with the highest risk of re-hospitalization as
a result of relapse from the time of discharge from the hospi-
tal decreased on average by 6%. Due to incomplete full-fledged
psychotherapy accompanying, the risk of subsequent hospital-
ization significantly increased in 3.28 times. Thus, it was proved
that the optimal duration of psychotherapy accompanying for
the patient causes a significant reduction in the risk of relapse.
This result can be used as evidence of the need for psychother-
apeutic accompanying for the patient at both the hospital and
post-hospital stages.

Survival curves (dynamics of the proportion of patients until
subsequent hospitalization due to exacerbation of the disease),
along with risk modification evaluations, allow to more clearly
demonstrate the additional effectiveness of prescription of atypi-
cal antipsychotics and PC accompanying compared to prescrip-
tion of typical antipsychotics. According to the seven-parameter
Cox model two curves were constructed that showed the dynam-
ics of proportion of the individuals until subsequent hospitaliza-
tion in the primary and control cohorts. Performance parameters
for atypical antipsychotics and PC accompanying prescription
have proven to be reliable. The integral difference of DR per
patient made up 140 days. This is the additional number of days
of DR before the next hospitalization which is provided by the
prescription of atypical antipsychotics and PC accompanying
compared to prescription of typical antipsychotics.

Traditionally, the treatment results described in the outpatient
card are used. However, it is impossible to avoid two problems:

a) objectivity of the assessment outcome; b) their transient
nature. The hospital discharge supposes a stable mental state. At
the time of discharge, psychiatrists assess the patient’s current
condition that may be a temporary improvement, but not a full
recovery. The prospective efficiency assessments, such as mor-
tality, disability, exacerbations, look more appropriate. There are
three problems in applying the first two medical cases as criteria
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for the efficiency of the patient care at hospital: a) the need for
a large number of observation units; b) presence of competitive
risks; ¢) comorbid disorders.

The first problem is obvious, its overcoming takes us be-
yond a certain medical institution, and thus concretizing and
meaningfulness of the observation disappear. Competitive
risks are traditionally associated with mortality and lethality,
but disability can also occur due to a different reason than the
previous hospitalization, which significantly shifts the effi-
ciency test. Comorbid disorders imply the need for screening
of lethal cases according to the reasons and inclusion only of
the risks related or mediated by the previous hospitalization
with regulation of the risk competition. As to disability, it is
possible even in case of the patient’s condition relief and is
associated even more with the loss of working capacity and
daily activity. Considering that determination of the disabil-
ity degree is a long process that removes the possible link
with the last episode of hospitalization, as well as the objec-
tivity of the medical and social expert commission as to the
appointment of a disability group, comorbid disorders lead to
serious violations of the test validation.

Exacerbation due to the disease that led to previous hos-
pitalization is a valid criterion, however impractical. Not
all the exacerbations induce the patient to seek for medical
help; also, some of the outpatient referrals are performed for
the dispensary, consultation, other reason under the disguise
of an exacerbation. In addition, the fact even of a verified
exacerbation itself does not give us a “sensitive key” to the
efficiency of the previous inpatient treatment, as an exacer-
bation can occur immediately after discharge or over a long
period with a completely different interpretation. In view of
the above, we chose the period duration between regular hos-
pitalizations, that is, the duration of remission (DR) as a cri-
terion for the treatment efficiency.

Thus, DR is a sensitive index of the prescription efficiency.
Thus, the efficiency testing according to the experimental frame
is a difficult problem, in particular because of the effect bias of
the treatment program prescription, and due to the large number
of factors which levels are not controlled in the study or even
unknown. The main point is to solve the problem of the sta-
tistical identification of the treatment program effect, statistical
substantiation of the base model based on the chosen approach
of the treatment effect identification of the survival curve con-
struction models, that help to evaluate the treatment program
effects better.

The following hypotheses were the main for testing:

1. Prescription of atypical antipsychotics significantly in-
creases the DR compared with the appointment of typical an-
tipsychotics.

2. Accompanying of the prescription of atypical antipsy-
chotics with psychotherapeutic consulting (PC) significantly
increases the DR compared with the prescriptions of atypical
antipsychotics without psychotherapeutic accompanying.

3. The selection of patients to the cohort by prescriptions was
randomized.

4. The longer stay of the patient at hospital for completion of
the psychotherapy causes significant reduction of the re-hospi-
talization risk.

The most important parameters were bTreatment, bTreatPC,
which evaluated the average treatment effect (ATE) of atypical
antipsychotics and their DR accompanying, as well as bTreatb,
which corrected and evaluated the bias in the ATE evaluation
due to the heterogeneity of the control and main cohorts.
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One of the most important reasons for the formation of
unstable remissions is the lack of coverage of all the psy-
chopathological manifestations with therapeutic accompany-
ing, when only the symptoms of the psychotic level are re-
duced, and the neurotic level remains practically unchanged.
The common psychosocial factors that reduce compliance to
psychotherapy include the following: the presence of nega-
tive symptoms, cognitive disorders in the patient; the use
of typical antipsychotics, which do not significantly affect
the deficiency symptomatology, complicate the stage of the
initial contact with the patient and worsen his susceptibility
to psychotherapy; side effects of the drug therapy followed
by further violation of therapeutic recommendations by the
patient; lack of understanding of the disease nature by the
patient and his family; psychological problems of the family
members and, as a consequence, impaired social adaptation
of the patient. An important factor of the psychotherapeutic
effect can include a dysfunctional family structure when the
parental figures have opposite positions that creates constant
contradictions between them, or inconsistent in their deci-
sions or expectations about the child. This can be a trigger
point for the disease re-exacerbation when the patient returns
to the family after the inpatient treatment.

The antipsychotic therapy was aimed at manifestations of the
psychotic level, and the psychotherapy - at secondary psycho-
genic symptoms of the neurotic level. Considering the signifi-
cant role of negative sociogenic factors, among the psychothera-
peutic accompanying tasks there was their reduction or, at least,
weakening together with the complex therapy with antipsychot-
ics, contributing to the formation of an adequate idea of the dis-
ease, cognitive “stimulation” and social activation of patients,
personality restructuring, change of the system of mutual rela-
tions with the people around and formation of adequate forms
of psychological protection with further integration of the new
experience into the patients’ family structure.

Scientific novelty. In the course of the research, from the
point of view of the systemic approach, the dynamics of the
psychopathological picture was studied during the exacerba-
tion phases and one year of remission in the patients with
schizophrenia against the complex use of antipsychotics and
group psychotherapy using a transactional analysis. Based on
the analysis of the remission duration, the efficiency of the
combination of antipsychotics and group psychotherapy us-
ing the transactional analysis in the patients with schizophre-
nia was studied and evaluated for the first time to optimize
their treatment and rehabilitation methods. The results of
the combined treatment of patients with schizophrenia were
objectified for the first time by testing the efficiency of the
proposed hypotheses when using the Tobit model for iden-
tification of the existing differences in the efficiency of the
compared treatment methods.

The practical significance of the obtained results. The com-
plex use of atypical antipsychotics and group psychotherapy
using the transactional analysis allows to increase the effi-
ciency of schizophrenia treatment both at the stage of exacer-
bation and at the stage of the process stabilization and remis-
sion formation. This effect is manifested in the improvement
of the clinical and psychopathological picture of the patients’
condition, in the indicators of their cognitive functioning and
susceptibility to the psycho-corrective work. The complex
use of atypical antipsychotics and group psychotherapy using
the transactional analysis allows to reduce the duration of the
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inpatient stage of treatment of the patients with schizophrenia
and to improve the state of social functioning of the patients.
The combined therapy helps to achieve higher quality remis-
sion states and creates the tendency for more prolonged re-
mission of the patients.

Summarizing the above-stated information, it can be noted
that the use of the combination of psychopharmacological
treatment with atypical antipsychotics and group psychother-
apy allowed to influence the disecase manifestations on the
whole, which was reflected in the duration of remission in SG
No. 2. Therefore, preconditions for a better adaptation and re-
socialization of the patients with schizophrenia are formed.

Conclusions and prospects of further studies

1. There was a clear dynamic of a part of the patients for re-
hospitalization during the observation period with the highest
rate of hospitalizations during the first 100 days. The evi-
dence of the prior test efficiency is a clear predominance of
re-hospitalization cases among the patients treated with typi-
cal neuroleptics (44 cases) compared with such among the
patients who were treated with atypical ones (12). Instead,
there was a clear predominance of the long-term remission in
people treated with atypical antipsychotics (70 cases) com-
pared with those who were treated with typical ones (38)
among 108 total number of patients.

2. The risk of the subsequent hospitalization due to the pre-
scription of atypical antipsychotics decreases by 87.8% on the
average compared to the prescription of typical ones, that is,
prescription of atypical antipsychotics significantly increases
the DR compared with the prescription of neuroleptics.

3. The risk of the subsequent hospitalization as a result of ac-
companying the prescription of atypical antipsychotics of the
PC decreases by 62.1% on the average compared with the same
prescription but without the PC accompanying.

4. The risk of the subsequent hospitalization with each addi-
tional day of hospital stay decreases by 6% on the average. Thus,
the longer stay of the patient at hospital leads to a significant
reduction of the re-hospitalization risk due to the longer accom-
panying of the patient with psychotherapeutical consultancy.

5. At the early completion of the inpatient phase of treatment,
the subsequent hospitalization risk significantly increases by a
factor of 3.28.

6. The continuous course of the disease causes a significantly
higher risk of re-hospitalization by a factor of 2.53. Survival
curves allow, along with the risk modification estimates, to dem-
onstrate the additional efficiency of prescribing atypical neuro-
leptics and PC accompanying more clearly compared with the
prescription of typical antipsychotics. The integral difference of
the DR per patient was 140 days. This is the additional number
of DR days before the next hospitalization which is provided by
the prescription of atypical neuroleptics and PC accompanying
compared with the prescription of typical ones. The values of
the DR in case of prescription of atypical neuroleptics and PC
accompanying are significantly higher than in case of prescrip-
tion of typical ones.

7. The data obtained during the study on the improvement of
treatment efficacy, the achievement of optimal outcome at in-
patient stage, prevention of the relapses, rehospitalization and
hospitalism and social restructuring of personality substantiate
the reasonability of the group psychotherapy and the use of the
transactional analysis together with atypical antipsychotics for
reaching and maintaining of remissions at the initial stage of
schizophrenia.
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SUMMARY

EVALUATION OF THE EFFICACY OF ATYPICAL AN-
TIPSYCHOTIC DRUGS AND PSYCHOTHERAPY IN PA-
TIENTS WITH PARANOID SCHIZOPHRENIA BASED
ON THE DURATION OF REMISSION

Mruh O., Rymsha S., Mruh V.

National Pirogov Memorial Medical University, Department of
Psychiatry, Narcology and Psychotherapy with the Postgradu-
ate Education Course,; Department of Microbiology, Virusology
and Immunology, Vinnytsya, Ukraine

Duration of remission (DR) is the equivalent of the risk of re-
hospitalization, which is considered as evidence of unsuccessful
completion of the prescribed treatment. The evidence of DR in-
formativeness as a criterion for effectiveness of prescriptions is
distribution of DR values among patients with re-hospitalization
during the observation period.

The aim of the study is to analyse the duration of remission
as a criterion for the effectiveness of prescribing atypical anti-
psychotic drugs and psychotherapy for patients with paranoid
schizophrenia.

4 groups of patients were formed: the study group No. 1 in-
cludes patients who received atypical antipsychotic drugs; the
study group No. 2 includes patients who received atypical an-
tipsychotic drugs and psychotherapeutic cortrection (PC); the
control group No. 1 includes patients receiving typical anti-
psychotic drugs; the control group No. 2 includes patients who
received typical antipsychotic drugs and PC. The total number
of examined patients was 164 people, the average age was
29.25+13.5 years, the number of patients with a diagnosis of
paranoid schizophrenia was 118, with a diagnosis of acute poly-
morphic psychotic disorder with symptoms of schizophrenia -
46. The average duration of the disease was 2.7+2.1 years. The
statistical tobit model made it possible to objectify the results
of the effectiveness of the combination of antipsychotic drugs,
psychotherapy, and DR by the studied patients. We used the tobit
model to test the power of hypotheses, i.e., the possibility of this
model to determine the existing differences in the effectiveness
of the compared treatment methods (Rosenbaum and Rubin,
1983; Wooldridge, J.M., 2012).

The effectiveness of the treatment was evaluated by indicators
of duration of the remission period by the patients and the risk
of re-hospitalization due to disease relapse. We observed a clear
dynamic of some patients to re-hospitalization during the obser-
vation period with the highest hospitalization rates in the first
100 days. Evidence of the tests powers was a clear prevalence
of cases of re-hospitalization by the patients taking typical anti-
psychotic drugs (44 cases) compared with those among patients
receiving atypical ones (12). There was a clear predominance of
cases of prolonged remission by the patients who took atypical
antipsychotic drugs (70) compared with those who received typ-
ical ones (38) among 108 of censored ones. It was determined
that patients who took typical and atypical antipsychotic drugs
entered remission with the same period, but its quality was dif-
ferent. It was found that the indices of DR by prescription of
atypical antipsychotic drugs and PC were significantly higher
compared with those of typical antipsychotic drugs - the integral
difference in DR per patient was 140 days. The risk of re-hos-
pitalization due to prescription of atypical antipsychotic drugs
decreases on average by 87.8% compared with prescription of
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the typical ones, that is, prescription of atypical antipsychotic
drugs significantly increases DR compared with prescription of
typical antipsychotic drugs.

Key words: paranoid schizophrenia, remission, atypical anti-
psychotic drugs, psychotherapy.

PE3IOME

OLEHKA 359O®OEKTUBHOCTHU INPUMEHEHUSA ATU-
IMNUYECKHUX AHTUIICUXOTHUKOB U IICHUXOTEPA-
NN Y DAIMEHTOB C IMAPAHOUIHOM IIN30®-
PEHUEI B 3ABUCUMOCTH OT JJIUTEJbHOCTH
PEMUCCUH

Mpyr O.®., Peimmia C.B., Mpyr B.M.

Bunnuyxutl HayuoHanbHblll MeOUYUHCKULL YHUBEPCUMEN UM.
H.U. Iupocosa, kapedpa ncuxuampuu, HapKoio2uu u NCUXO-
mepanuu ¢ kypcom 110, kagheopa muxpoduonoauu, supyconoauu
u umMmyHonozuu, Yxkpauna

JmtensHocTs pemuccuu (/IP) sBisieTcs nokasarenaeM pucka
perocrnuTanu3aluy U CYUTACTCS UHAUKATOPOM HEyIauHOIo 3a-
BEpILCHUsS] Ha3HAYEHHOro JieueHus. JlokazarenscTBoM HHMOp-
matuBHOCTH [IP kak kputepusi 3p(EeKTHBHOCTH Ha3HAYCHUI
ABJISIETCS pacnpeneneHue 3HaueHni JIP cpeau nauueHTos ¢ pe-
roCNuTaIN3alMell Ha MPOTSKEHUH [IepUOia HaOIIOICHUS.

Lenp uccnenoBanust — aHAIU3 JJIUTEIBHOCTH PEMUCCHU KaK
KpuTepus 3pHEeKTUBHOCTH Ha3HAYCHHS AaTUITHYHBIX aHTUIICUXO-
THKOB M NCHXOTEPAIMU MalUeHTaM C MapaHoMAHOU mm3odpe-
HUEH.

[MarmenTsl ObuTH pacnpeneneHsl Ha 4 rpynmsl: B I rpymnmy
MCCJIICAOBAHW BOULJIM NMALIUCHTDI, IOJYy4YaBIIUE aTUIIMYHBIC aH-
TUNCUXOTUKY; BO Il rpynmy uccienoBaHus - HalUEHTSI, OTY-
YaBIIUE aTUIMUYHBIC aHTUIICUXOTUKHU U IICUXOTEPAIICBTUYECCKYIO
xoppekuuto (I1K); B I rpynity KoHTpoJIs - HaLlMEeHTBI, NOTy4YaB-
IIKe TUIWYHbIE aHTUIICUXOTUKH; BO 1] rpymnmy KoHTposs - nauu-
EHTBI, MoJy4aBiuue TunuuHbie antuncuxotuku u [1K. OGuiee
KOJINYECTBO 00CiIe0BaHHBIX OONBHBIX cocTaBuilo 164 yenose-
Ka, CpeaHuid Bo3pacT - 29,25+13,5 yiet, KOJMYecTBO MalUeHTOB
C JIMarHO30M «IapaHouIHas mu3ohpeHus» - 118, ¢ quarnozom
«OCTpoe MOIUMOP(HHOE MCUXOTUUECKOE PACCTPOHCTBO C CHM-
nToMamu mu3ohpeHun» - 46. CpeaHss JTUTEIBHOCTD OOC3HH
cocraswia 2,7+2,1 roga. Craructuyeckas TOOUT MOZEIIb II03BO-
nuiIa 00bEKTHBU3UPOBATh Pe3yabTaThl A(PHEKTUBHOCTH KOMOU-
HalluM aHTUIICUXOTHUKOB, ICUXOTEPpAIIUU U Hp Yy HUCCIEAYEMBIX
60sbHBIX. TOOMUT MOJETh HCIOJIB30BaHA Ui TECTHPOBAHUSI
MOIIHOCTH I'MIIOTE3, T.€. BO3MOXHOCTH JAHHON MOJIEIIH Ope/ie-
JUTh B 9(Q(HEKTUBHOCTH CPAaBHUBAEMbIX METO/IOB JICUCHUSL.

OueHky 3 (HEeKTHBHOCTH HPOBEICHHOTO JICUEHHSI OCYIIECT-
BJISJIM C YUETOM I10Ka3aTesel JUINTEIbHOCTH epHoia PEMHUCCHI
y NALMEHTOB U PUCKA PErOCIUTANIN3AMU BCIEICTBUE pesarca
3aboneBanus. HaGmronany 4eTkyro IMHAMHKY YacTH Mal[IEeHTOB
K PeroCHuTalM3al{y Ha MPOTSHKCHUH NepHoa HaOIIONeHUs ¢
HAUBBICUIMMHU TOKa3aTeNsIMU TocnuTanu3anuii B nepsbie 100
nHel. Jloka3areibCTBOM MOIIHOCTH TECTOB OBUIO SBHOE Mpe-
BAJIMPOBAHUE CIy4acB PEroCHUTAIN3ALUN Y OONBHBIX, IPHHHU-
MAaOUMX TUIMYECKHE AHTHIICUXOTHKU (n=44) CpaBHUTEIBHO
¢ IHanueHTaMM, IoJlydaBIIMMHU arunudyeckue (n=12). Ha-
0Jr0J1AJIOCHh SIBHOE IMpeoliaiaHue CilydaeB JIUTEIbHOMH pe-
MHUCCHUHU y NMALNUEHTOB, NPUHUMAIOIUX aTUIIUYCCKUEC aHTUII-
cuxoTuku (n=70) B CpaBHEHUU C OOJIBHBIMU, M1OJIYYAIOIIUMHU
tunuyeckue (n=38) uz 108 nensypupoanubix. OnpeneneHo,

© GMN

qTO 6OJ'II)H]>IC, KOTOpre npnﬂnmanu TUIIUYCCKHUEC U aTHUIINYC-
CKHUC AHTHUIICUXOTHUKH, BCTyl'laJ'[I/I B peMI/ICCl/II'O C OJMHAKOBBIM
IIPOMEXYTKOM BPEMEHH, OZHAKO KayeCTBO PEMHUCCHH OTIIH-
4aJo0Ch. YCTaHOBJICHO, YTO Nokazatenu JP npu HaszHaueHuu
aTUIIMYECKUX aHTUICUXOTHKOB U I1K oka3zamuch 3HAYHUTEIIb-
HO BBILIC B CpaBHeHI/lI/I C TAKOBBIMU TUITNUYECCKHUX AaHTUIICUXO-
THUKOB - HHTerpajibHas pasHuua J[P Ha nmanueHra coctaBuia
140 nueii. Puck perocnuranu3aiuu BCJICICTBUE HA3HAYCHUS
ATUIINYCCKHUX AaHTHUIICUXOTHKOB, B cpeleeM, yMeHbIJ_lI/I.]'ICH Ha
87,8% B cCpaBHEHUM C IPUMEHEHHUEM THUIINYECKUX, T.C. Ha-
3HAYCHUEC aTUIIMYCCKUX AaHTUIICUXOTHUKOB JlOCTOBepHO yBC.]'ll/I—
yuBaeT rnmokasarenau JP.
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SEPSIS: IMPORTANCE OF ETHNIC PROPERTIES AND PHENOTYPES (REVIEW)
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Department of anesthesiology and intensive care, Thilisi, Georgia

Sepsis is a common, heterogeneous clinical syndrome. Ac-
cording to the new definition, this is a life-threatening organ
dysfunction caused by dysregulated host response to infection.
Septicemia incidence and septicemia-related deaths over the last
decades is rising worldwide [18]. This trend is expected to con-
tinue due to aging of the population, increasing burden of chron-
ic health conditions, and increased use of immunosuppressive
therapy, transplantation, chemotherapy, and invasive procedures
[10]. Although its outcomes have improved during last decades,
mortality remains high — about 30% [28-31]. Multiple factors
can affect the outcome of sepsis: infectious agent, site of infec-
tion, organ dysfunction, comorbidities, age, sex, social, ethnic,
race factors [1,18-20,28,29]. There are different scoring systems
for prediction of sepsis outcome but in some cases we can see
that patient, whose outcome must be pure is recovering but other
patient, whose outcome predicted excellent is dying [45]. Ac-
cording to clinical findings is difficult to explain such paradox.
Some authors suggesting that racial, ethnic, genetic factors not
only influencing on sepsis clinic, but can serve as predictive fac-
tors for outcome [4,9,13,15-20]. In this review we are focusing
on the importance of ethnic and phenotype properties on sepsis,
its treatment and outcome.

Ethnic and racial disparities in sepsis outcome. Most studies
about the patient depended factors of sepsis outcome are focus-
ing primarily for age and sex [10,18,45]. The effect of other pa-
tient and hospital characteristics on disparities in sepsis mortality
is not yet well-known. However, it had been reported that wide
racial variation exists in the incidence of septicemia, with rates
among nonwhites almost double those of whites [18,19]. These
observations persisted after adjusting for preexisting chronic
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illness and source of infection. On the same time, these differ-
ences can be related with socioeconomic status, tobacco smok-
ing, statin therapy, region of residence as well as to pre-hospital
and in-hospital care, because black and Hispanic patients live in
geographically segregated regions of USA [5-8,12,21-25].
Barnato AE. et al [18] studied outcome of sepsis in 6 states
of USA with population about 78 min. Interestingly, that he
largest racial group was white (66.2%), followed by Hispanic
(19.7%) and black (14.1%). The mean age was much lower in
blacks and Hispanics compared with whites (mean age: 31.8
and 29.4 vs. 39.5 yr, P<0.0001). In this region of USA during
2001, 282,292 hospitalized patients met to criteria for severe
sepsis, most common infection was pneumonia, bloodstream
and genitourinary tract infections. Blacks had the highest rate
of severe sepsis (6.08 per 1,000), followed by Hispanics (4.06
per 1,000) and whites (3.58 per 1,000). Black patients, and to a
lesser degree Hispanics, were more likely to receive treatment
in large, urban teaching hospitals than whites. According to the
study, overall mortality for blacks was higher than for whites,
due both to greater incidence and higher case fatality. One of the
explanations, given from authors is that blacks being treated at
large, urban teaching hospitals and hospitals with poorer quality
processes and outcomes of care [6,21,22]. Other factors are not
excluded too, such as tobacco use, pharmaceutical use, health
care resources, social factors but the greater adjusted incidence
among blacks and the lower incidence among Hispanics could
be due to differences in the underlying biologic response to in-
fection and injury. From authors opinion one possible explana-
tion is different genetic susceptibility to sepsis between blacks
and whites. Individuals of European and African ancestry likely
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faced different environmental selection pressures from infec-
tious agents. For example, sickle cell disorders, which inhibit the
malarial life cycle, are inherited predominantly among peoples
originating from areas where malaria is endemic. Unlike sickle
cell disorders, sepsis does not follow Mendelian inheritance, but
a large number of studies have suggested both the incidence and
outcome of severe sepsis are influenced by functional polymor-
phisms in many innate immunity genes [4,8,9,12,15].

Similar results had been obtained lately in retrospective
study conducted by Jones et al [46]. These authors concluded,
that hospital characteristics contribute to higher rates of sepsis
mortality for blacks and Hispanics. Their findings underscore
the importance of ensuring that improved sepsis identification
and management is implemented across all hospitals, especially
those serving diverse populations. On the other handsome in-
vestigators suggesting, that systematic discrimination would
lead to poorer outcomes for ethnic minority patients where the
outcomes rely on the quality of care [21,22,47]. Have the black
patient always pure outcome then white one? For this reason, it
is interesting the results of study conducted in Brazil. Authors
have shown, that Black and brown Brazilian incident peritone-
al dialysis patients have a lower mortality risk compared with
white patients [11].

The question about the importance of race and ethnicity in
sepsis outcome and treatment is related not only to social, eco-
nomic and discriminating factors, but with human genetics too.
Moreover, genetic epidemiologic studies suggest a strong ge-
netic influence on the outcome from sepsis, and genetics may
explain the wide variation in the individual response to infection
that has long puzzled clinicians [4,9,35,36,40]. Cheryl L et al
have shown the role of genetic polymorphism in sepsis and sep-
tic shock [8]. Genes, identified as important in the inflammatory
response and investigated in case-controlled studies, including
the tumor necrosis factor (TNF)-a and TNF-3 genes, positioned
next to each other within the cluster of human leukocyte antigen
class Il genes on chromosome 6 [13,14]. Other candidate genes
for sepsis and septic shock include the interleukin (IL)-1 recep-
tor antagonist gene, the heat shock protein gene, the IL-6 gene,
the IL-10 gene, the CD-14 gene, the Toll-like receptor (TLR)-4
gene, and the TLR-2 gene [16,17]. These findings can lead to
future trends of individual personal treatments, which will be
chosen depending under multiple factors, including genetic, ra-
cial, ethnic and other properties [10,33,35,36].

Phenotypes of sepsis. For the prediction of sepsis outcome,
identification of clinical phenotypes is a useful tool. Recently
C. Seymour presented 4 novel phenotypes of sepsis [24]. These
phenotypes had been created on the basis of computed analyze
0f 20,189 patients health records using 29 variables. Those were
included demographic variables (e.g. age, sex, comorbidities),
vital signs (eg,heart rate, respiratory rate, Glasgow Coma Scale
score, systolic blood pressure, temperature, and oxygen satu-
ration), markers of inflammation (e.g. white blood cell count,
premature neutrophil count], erythrocyte sedimentation rate,
and C-reactive protein), markers of organ dysfunction or injury
(e.g. alanine aminotransferase, aspartate aminotransferase, total
bilirubin, blood urea nitrogen, creatinine, international normal-
ized ratio, partial pressure of oxygen, platelets, and troponin),
and serum levels of glucose, sodium, hemoglobin, chloride, bi-
carbonate, lactate, and albumin. For each variable, authors ex-
tracted the most abnormal value recorded within the first 6 hours
of hospital presentation. They explored whether the phenotypes
were explained by the site of the infection. The clinical outcome
was 28-day and 60-day mortality.

© GMN

Based on the algorithm, patients were clustered into four dis-
tinct sepsis types:

Alpha: This was the most common phenotype (33%) and in-
cluded patients with the fewest abnormal laboratory tests, least
organ dysfunction and lowest in-hospital mortality rate (2%).

Beta: This phenotype was found in 27% of patients and in-
cluded those who were older and had the most chronic illnesses
and renal dysfunction.

Gamma: This phenotype was found in 27% of patients and
included those with elevated measures of inflammation and pri-
marily pulmonary dysfunction.

Delta: This was the least common phenotype (13%) and in-
cluded patients with more liver dysfunction and shock and the
highest in-hospital mortality rate (32%) (26).

Patients with the a phenotype had fewer abnormal laboratory
values and less organ dysfunction; those with the B phenotype
were older, had greater chronic illness, and were more likely to
present with renal dysfunction; those with the y phenotype were
more likely to have elevated measures of inflammation (e.g. white
blood cell count, premature neutrophil count, erythrocyte sedimen-
tation rate, or C-reactive protein), lower albumin level, and higher
temperature; and those with the & phenotype had elevated serum
lactate levels, elevated levels of transaminases, and hypotension
[26,27,41]. The 4 sepsis phenotypes were strongly correlated with
patterns of the host immune response, mortality, and other clinical
outcomes. On the same time there were differences in pro inflam-
matory cytokine (TNF-o, IL-6, IL-10) gene distribution across the
phenotype groups. Inflammatory cytokines IL-6, IL-10, and TNF
measured at baseline were greater in the y phenotype and & pheno-
type compared with the a phenotype, suggesting a predominantly
hyperinflammatory response [26,34,42,43].

Practical importance of these phenotypes is that they can be
identified at the time of patient presentation to the emergency
department, and could be useful with regard to early treatment
and enrollment in clinical trials. These phenotypes may help in
understanding heterogeneity of treatment effects.
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Fig. Heterogeneity in critically ill patients with severe infection

Multiple factors, which are including in sepsis phenotype
formation and are important for the outcome prediction sche-
matically are presented in Fig. (From Leligdowicz, A., Matthay,
M.A. Heterogeneity in sepsis: new biological evidence with
clinical applications. Crit. Care 23, 80 2019).
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According to this heterogeneity it is clear that septic patients
are needing in personal treatment. For creating of more precise
personal treatment understanding of novel clinical phenotypes
as well as immunophenotypes [32,34], blood genomic endo-
types [36], presence of nosocomial infection [37,39] inflamma-
tory pathobiology and neutrophil phenotypes [41,43,44], meta-
bolic profile of patient [38] is necessary.

Conclusion. Sepsis is a common, potentially fatal syn-
drome and its outcome is influenced by multiple factors,
among which ethnic, race and phenotype properties has a sig-
nificant role. Future studies are needing for clear understand-
ing of the importance of these properties for sepsis outcome
and for creating of novel personal treatment which theoreti-
cally will improve the outcome.
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SUMMARY

SEPSIS: IMPORTANCE OF ETHNIC PROPERTIES AND
PHENOTYPES (REVIEW)

Ratiani L., Machavariani K., Shoshiashvili V.

Thilisi State Medical University, First University Clinic, Re-
search Institute of Clinical Medicine, Department of anesthesi-
ology and intensive care, Thilisi, Georgia

Sepsis is a common and potentially lethal syndrome. Its
global prevalence is rising during last decades, which is relat-
ed to older population, comorbidities, such as diabetes, ma-
lignancies and increased numbers of interventions. Currently
there is no specific treatment for sepsis. Lethal outcome is
depending under several factors, such as site of infections,
infectious agent, severity of sepsis, organ dysfunction, age,
sex, social and economic factors, race and ethnicity. Severe
sepsis is related to about 30% of lethality but outcome is not
always predictable according to severity of sepsis. This para-
dox can be explained on basis of genetic, ethnic, race and
phenotype properties of patient. Influence of these factors
on sepsis outcome is not yet properly investigated. Future
studies are needed for definition of correlation between dif-
ferent race, nation, genetic and phenotype properties and on
this basis will be possible the development of more effective
personal treatment of septic patients.

Keywords: sepsis, ethnic, race, phenotype, genotype, out-
come.

PE3IOME

CEIICHC: 3HAYEHUE STHUYECKHX CBOWCTB U
®EHOTHUIIOB (OB30P)

Parnann JI.P., MauaBapuaunu K.I11.,
IHommameuiau B.J1.

Tounucckuil 20Cy0apCmeeHHblll MeOUYUHCKULL YHUBEPCUMEN,
llepsas ynusepcumemckas kaunuxa, Hccnedosamenbekuil un-
cmumym KAuHUYecKol Meouyunsl, 0enapmamenn aHecmesuo-
noeuu u peanumayuu, Tounucu, I py3us

[Ipoananu3upoBaHa HayuyHas PETPOCICKTHBHAS M TEKyIlas
JIUTeparypa IO BONPOCY ITHUYECKHX CBOWCTB M (DEHOTHUIIOB
cernicuca. Ha ocHoBaHMU aHaiu3a Hay4YHbIX HCTOYHHKOB BBI-
SBJICHO, YTO B IIOCJIEJHHE AECATWIETUs IlIoOanbHas pac-
IPOCTPAaHEHHOCTh CEICHCa YBEJIUYMUBACTCS, YTO CBSI3aHO CO
CTapeHUEM HACEJICHHs], COITyTCTBYIOIMMHU 3a001€BaHUAMH, Ta-
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KAMH KakK 1uabeT, 3]J0KaueCTBCHHBIC HOBOOOPA30BaHHS U POCT
yycjaa BMEIIATENbCTB. 110 ceil IeHb HET €QUHOI0 IOoAXoma K
JICYCHHUIO CETICHCA, KOTOPBIN SIBISACTCS MOTCHIMAIBHO JIETAb-
HBIM CUHIAPOMOM. HeTaanbe/i HUCXO0J 3aBHCUT OT HECKOJIBKHUX
(aKTOpPOB, TAKUX KAK MECTO 3apaskeHMUs, NHPECKIIMOHHBIN areHT,
TSKECTh CErcuca, AUCHYHKIMS OPraHOB, BO3PACT, MMOJ, COLM-
aJbHBIC U KOHOMHYCCKUE (PAKTOPBI, paca U 3THHUYCCKAs MPHU-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HAJUICKHOCTD. JICTa IbHOCTD TIPH TSHKEJIOM CETICHCE COCTABIISACT
30%, oaHAKO MCXOJ MHOTO 3aBHCHT OT T€HETHYCCKUX, dTHHUYE-
CKHX, PAaCOBBIX M (DCHOTHITMUSCKHX XapaKTEPUCTUK MalUeHTA.
AHau3 00IbIIOr0 KOJIMUECTBA HayYHBbIX HCTOYHUKOB I10 U3y4da-
€MOMY BOIIPOCY JHUKTYeT HEOOXOIMMOCTH pa3paboTku 3(ddek-
TUBHOI'O anropI/lea JICUCHUS GOHI)HBIX CCIICHUCOM C y'—leTOM ux
WHIUBUIYaTbHBIX 0COOCHHOCTCH.
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VALUE OF AMBULATORY BLOOD PRESSURE MONITORING
IN THE VERIFICATION OF ARTERIAL HYPERTENSION IN SCHOOL AGE CHILDREN

Nechytailo D., Nechytailo Yu., Mikheeva T., Kovtyuk N., Ponyuk V.

Higher State Educational Institution of Ukraine “Bukovinian State Medical University”, Ukraine

Arterial hypertension (AH) is a common pathology in children
of all ages [1,5,9,14]. According to various authors, the prevalence
of childhood hypertension ranges from 1 to 14%, and especially
increases in prepubertal and pubertal age with a significant preva-
lence in boys [2,8]. In adolescents, as well as in adults with AH, due
to the prolonged elevation of blood pressure (BP), exist the involve-
ment in the pathological process of target organs (heart, cerebral
and peripheral vessels, kidneys), which further affects the direction
of the development of possible complications [3,7,14].

In children, AH is often asymptomatic and hypertension is de-
tected accidentally during prophylactic examinations [4]. Unfortu-
nately, the measurement of BP during such examinations does not
always reveal hypertension on the early stages of its development
when the disease has a labile course [3]. Therefore, additional diag-
nosis of AH is very important in order to make timely correction and
prevent the development of hypertension [9].

The introduction into the practice of pediatric cardiology
24-hours ambulatory blood pressure monitoring (ABPM) makes
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it possible to more accurately diagnose, determine the prognosis
of the disease, to monitor treatment [8,16]. Diagnosis of AH using
ABPM in children and adolescents is useful in case of significant
fluctuations of BP during one or more visits, as well as for differen-
tial diagnosis of hypertensive conditions in comorbidities [11].
Compared with clinical (office) measurement of BP, this tech-
nique has proven clinical and prognostic advantages: increases
the accuracy of estimation of the true BP level and severity of
AH, allows to establish the hemodynamic nature of hyperten-
sion (systolic and/or diastolic), the nature of daily changes of BP
[6, 10]. It can also assess level of nocturnal BP and BP 24-hours-
variability, which are important diagnostic signs and predictors
of adverse outcome. Great importance has the study of the indi-
vidual circadian rhythm of blood pressure and circadian index
[11,12]. Patients with a circadian index in range 10-22% are
called “dippers”. They register a BP profile with a deepening
at night that looks like a bucket. Patients, who are less likely to
have lower blood pressure at night or not at all, belong to the
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category of “non-dippers”. The circadian index is less than 10% and
the outer shape of the profile is without night deepening [13]. There
is also a group of patients with excessive BP drop at night - “over-
dippers” and they have a circadian index higher than 22%. In these
cases could exist a hypoperfusion of the brain, myocardium, which
is reflected in the regulation of BP [15].

Some authors recommend the use of ABPM for children and
adolescents with impaired hereditary history of AH [11]. Therefore,
ABPM is a non-invasive method that is optimal for children and has
no contraindications but still is not widely use in pediatrics practice.

The objective of the work - evaluate circadian fluctuations in
blood pressure in schoolchildren with arterial hypertension.

Material and methods. We examined 70 children in age 10-17
years (mean age — 13,440,12 years, 45,4% boys and 54,6% girls)
from urban and rural areas of Chernivtsi region. The study includes
assessment of resting anthropometric data, physical activity habits,
structure and quality of nutrition, family and socioeconomic data
etc. BP was measured three times at intervals of 3 minutes on the
left arm using an automatic tonometer. Each child’s scores were
evaluated by percentile nomograms for age, gender, and height.
Verification of the diagnosis of AH was performed according to the
recommendations of the American Academy of Pediatrics (AAP)
[9]. For children normal BP considered to be <90th percentile, high
blood pressure (prehypertension) is from >90th to <95th percen-
tile. Patients with BP over 95th percentile had AH: 1st stage from
>95th to <95th percentile +12 mm Hg, 2nd stage of severity over
95th percentile +12 mmHg. [13]. Based on systolic arterial pres-
sure level all children were divided into two groups — hypertensive
with the BP over age-gender-height 95th percentile (38 persons)
and normotensive with BP lower than 90th percentiles (32 clini-
cally healthy persons).

In addition, the children underwent ABPM. We used the RM-
ABPM (Risingmed), which underwent metrological control.
During the daytime measurements were made every 30 min-
utes, at night - every 2 hours. The total number of measurements
per day was 40 (36 times at day, 4 times at night). The follow-
ing quantitative parameters identified and evaluated using the
ABPM program: 24-hours average, daytime average and night-
time average values of systolic blood pressure (SBP), diastolic
blood pressure (DBP), pulse blood pressure (PBP), heart rate,
maximum and minimum values of SBP, DBP and heart rate. Cir-
cadian profile (CP) calculated by the formula: CP=(night aver-
age SBP / day average SBP) x100%.

Statistical analysis conducted with program Statistica (ver-

sion 5.11, StatSoft Inc.). Data expressed as mean=+standard error
for quantitative variables and as numbers and percentages for
categorical variables. Statistical analysis performed using the
Student’s t-test for numerical variables. All p-values were two-
tailed and p<0.05 was considered statistically significant.

The research was carried out in compliance with the basic
provisions of the GCP (1996), the Council of Europe Conven-
tion on Human Rights and Biomedicine (04.04.1997), the World
Health Associationys Declaration on Ethical Principles for the
Conduct of Scientific Medical Research with Human Participa-
tion (1964-2000) and the Order of Ministry of Health of Ukraine
No. 66 from February 13, 2006.

Results and discussion. Although BP is routinely measured
in outpatient visits, elevated BP and hypertension are often not
recognized. From the other side, it could be a “white coat” hy-
pertension which is a phenomenon especially in children when
exhibit a BP level above the normal range although they do not
exhibit it in following settings. It is believed that the phenom-
enon is due to anxiety experienced by child during a clinic visit.
To exclude “white coat” hypertension all our children under-
went office tonometry during 3 different days. In our measure-
ments we obtained the following results: in children of the main
group the average SBP was 131.1+0.43 mm Hg and the average
DBP - 84.3+0.62 mm Hg; in control group average SBP was
116.4+0.67 mm Hg; average DBP- 60.0+0.32 mm Hg. The ob-
tained results of BP level in children were estimated using per-
centile tables. In the 30 (78.9%) children of the main group, the
SBP and DBP levels exceeded 95% and ranged between 95%
and 95% +12 mm Hg, considered as first stage of AH, in 8 chil-
dren (21.1%) it was higher than >95th percentile +12 mm Hg,
which is regarded as second stage of AH (Fig. 1).
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Fig. 1. Distribution of children of the main group with high
blood pressure (p<0.05)

Table 1. Indices of ABPM in surveyed children

A group of surveyed children (n=70)

Indices
Main group (n=38) Control group (n=32)

SBP 24/a, mm Hg 136,1+4,0* 109,6+2,2
SBP d/a, mm Hg 133,5+5,1* 114,6+2,0
SBP n/a, mm Hg 129,4+3,5* 100,1+3,3
DBP 24/a, mm Hg 75,1+3,2% 59,6+2,1
DBP d/a, mm Hg 74,4+1,2% 60,9+2.4
DBP n/a, mm Hg 76,8+5,1 52,1+1,8
PBP 24/a, mm Hg 68,1+2,7* 49,9+2,8
PBP d/a, mm Hg 66,5+3,3% 50,1+£2,9
PBP n/a, mm Hg 60,6+2,3 49,3+2.5

Circadian profile of BP, % 3,08% 12,66%

note: 24/a — 24-hours average, d/a — daytime average, n/a — nighttime average; * - p<0,05
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In all children of the control group BP indicators correspond-
ed to percentile corridors of 25-75% or 75-90% (lower than 90th
percentile), which was regarded as normal BP level.

All patients underwent ABPM examination. In the surveyed
children, the average daytime SBP level was 125.543.7 mmHg,
the average nighttime SBP level was 115.9+4.2mm Hg. The
average daytime DBP level was 73.4+2.7 mm Hg, the average
nighttime DBP level was 58.8+2.7 mmHg. The distribution of
ABPM indexes by groups can be seen in Table 1.

Thus we can see statistically proved difference between al-
most all the indexes. In the main group SBP and DBP are much
higher than in the control group. That give us an opportunity to
confirm the efficacy of ABPM for diagnosis of AH.

During the analysis of ABPM data, we not only evaluated
24-hours average, daytime and nighttime average, maximum
and minimum values of SBP and DBP, PBP, heart rate but al-
though time of maximum BP level (acrophase). In 35 children
(92.1%) of the main group, there were 2 peaks of SBP eleva-
tions: 1st between 23.00 and 01.00 o’clock (from 5.5 to 18.8 mm
Hg), 2nd peak - in 28 children (58.3%) between 6.30 and 8.00
o’clock (from 6.8 to 10.1 mm Hg) (Fig. 2).
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note: 1 - SBP night peak, 2 — SBP morning peak, 3 - DBP
morning peak.
Fig. 2. Typical indicators of ABPM in a patient from the main

group

At the same time, DBP's uplift peaks were seen in fewer chil-
dren and were less pronounced. For children with 1-st grade AH,
a nighttime peak observed in 60% of children, a morning peak -
in 22% of children. Among children with 2nd grade AH, a night-
time peak observed in 100% of scholars, and a morning peak ob-
served in 72% of children. This suggests that the nocturnal peak
of BP elevation may be a marker of the severity of hypertension.

In healthy children, there were no peaks of blood pressure el-
evation (Fig. 3).
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Fig. 3. Typical indicators of ABPM in a patient from the con-
trol group
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The results of measurements in children of the control group
indicate that fluctuations of BP during the day refer to a nor-
mal circadian rhythm. In children of the main group there is a
marked increase of SBP between 0.00 - 1.00 h and 7 -7.30 h and
DBP at 6.00, which may be a sign of BP biorhythm disturbances.

Conducting a correlation analysis, we found a correlation
between the presence of an SBP night-time peak and the SBP
average daytime level (R=0.71; p<0.05), indicating that children
with an existing night-time peak had a higher average daytime
BP level. Even more interesting was the second correlation: the
presence of a morning peak had a strong correlation with the av-
erage 24-hours DBP level (R=0.78; p<0.005), indicating a high-
er DBP in these children. In addition, the presence of DBP morn-
ing peak correlated with the severity of AH (R=0.69; p<0.005).

Analyzing the circadian profile of BP in the examined chil-
dren, we found that 29 children (90.6%) of the control group be-
longed to the category of “dippers”, 2 children (6.2%) —to “over-
dippers” and one child (3.2%) to the category of “night pickers”.
At the same time, in the main group 44 children (93.0%) were in
the “non-dippers” category, which makes it possible to associate
the features of this circadian profile with elevated BP.

Most of investigated children had not any clear complains, ex-
cerpt periodic headache and light fatigue. The same was indicated
by Chkuaseli NN et al. that juvenile systemic hypertension in youth
was predominantly asymptomatic [7]. They described only mild
headache in the evening in 28.1% and light fatigue 37.5% cases.

We compared our data with results of Polish pediatricians [8] which
found out after ABPM “white coat” hypertension in the 32.6% of hy-
pertensive children investigated by use of standard tonometry and in
8.7% of control children elevated BP in ABPM was detected and re-
garded as masked hypertension. In our cohort such cases were absent,
may because it was smaller and to exclude “white coat” hypertension
office tonometry during 3 different days have been used.

Thus, taking into account the results obtained by ABPM, there
are three markers for the development of hypertension: 1) SBP
night peak, 2) SBP and/or DBP morning peak, 3) “non- dippers”
circadian profile.

Conclusions. 1. In children with hypertension, there are noc-
turnal and morning peaks of elevation of the level of systolic
blood pressure, which are absent in healthy children.

2. According to the circadian profile, the blood pressure of
93.0% of the children of the main group was referred to a “non-
dipper”, at the same time, the majority of children of the control
group (90.6%) were “dippers”.

3. The presence of a circadian “non-dipper” profile in school-
age children in combination with morning and/or nighttime peak
of systolic blood pressure may be a marker of the development
of hypertension. Therefore, such children should be considered
to the risk group for the development of this pathology.
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SUMMARY

VALUE OF AMBULATORY BLOOD PRESSURE MONI-
TORING IN THE VERIFICATION OF ARTERIAL HY-
PERTENSION IN SCHOOL AGE CHILDREN

Nechytailo D., Nechytailo Yu., Mikheeva T., Kovtyuk N.,
Ponyuk V.

Higher State Educational Institution of Ukraine “Bukovinian
State Medical University”, Ukraine

Arterial hypertension is a common pathology in children of dif-
ferent ages. The introduction of daily monitoring of blood pressure

© GMN

into the practice of pediatric cardiologists makes it possible to more
accurately establish a diagnosis, determine the prognosis of the
course of the disease and monitor treatment of hypertension.

Objective - to assess the daily fluctuations of blood pressure in
schoolchildren with arterial hypertension.

70 children of school age were examined. The main group (38
people) included children with high blood pressure, the control
group included 32 clinically healthy children.

All children underwent tonometry. The results for each child
evaluated by percentile nomograms regarding age, gender and
height. Verification of the diagnosis of arterial hypertension
performed according to the recommendations of the American
Academy of Pediatrics (AAP). In addition, children underwent
ambulatory blood pressure monitoring.

In 79% of children of the main group, the level of blood pres-
sure assessed as arterial hypertension of the first stage, in 21% of
children - arterial hypertension of the second stage.

When conducting daily monitoring of blood pressure in 35
children (92.1%) of the main group, 2 peaks of systolic blood
pressure observed: the first peak between 23:00 and 01:00 at
night (from 5.5 to 18.8 mm Hg.), the second peak - in 28 chil-
dren (73.7%) between 6.30 and 8.00 (from 6.8 to 10.1 mm Hg).
At the same time, peaks in the level of diastolic blood pressure
appeared in fewer children and were not so pronounced.

In schoolchildren with stage 1 hypertension, a night peak ob-
served in 60% of children, and a morning peak was in 22% of
children. Among children with second stage of arterial hyperten-
sion a night peak observed in 100% persons and a morning peak
observed in 72% of children. This suggests that the nocturnal
peak of blood pressure may be a marker of the severity of arte-
rial hypertension. In healthy children, there were no peaks in the
rise in blood pressure.

The presence of a non-dipper circadian profile in a school-age
child in combination with the morning and/or night peak of sys-
tolic blood pressure can serve as a marker for the development
of arterial hypertension. Therefore, such children must be attrib-
uted to the risk group for the development of this pathology.

Keywords: children, arterial hypertension, ambulatory blood
pressure monitoring.

PE3IOME

POJIb CYTOYHOI'O MOHUTOPUHIA APTEPUAJIb-
HOI'O JABJIEHUS IIPU BEPUDPUKAIIUU APTEPU-
AJIBHOM T'MITEPTEH3HUU ¥ IIKOJIbHUKOB

Heuwnraiiso J.FO., Heuuraiisnio FO.H., Muxeesa T.H.,
Kosrtiok H.U., [Toniok B.B.

Buicwee cocyoapcmeennoe yueonoe 3asedenue Yrpaunvt “by-
KOBUHCHKULL 20CYOAPCMEEHHbLIL MEOUYUHCKUL YHUsepcumem ",
Vrpauna

ApTepuasibHasi TMIOEPTEH3US SIBIISIETCSl PAcIpOCTPaHEHHOM
IIaTOJIOTHEN y feTel pa3Horo Bo3pacTta. BHeapeHue B paKkTuKy
JACTCKUX KapAHOJIOroB CYyTOYHOI'O MOHUTOPUHTA apTEPHUAJILHOI'O
JIaBJI€HHs M03BOJIsIET OOJIee TOUHO YCTAHOBUThH JHArHo3, OIpe-
JCIUTh NPOrHoO3 TCUCHUS 33.60J'I€BaHI/Iﬂ, IPOBOAUTL KOHTPOJIb
JICYCHUS apTepUaIbHON THIIEPTEH3UH.

Lenb uccenoBanys - OLEHKA CyTOYHBIX KOJIeOaHUi apTepuab-
HOTO JIaBJICHUS Y IIKOJIbHUKOB C apTepUaIbHON THIIepTeH3HEH.

Ob6cnenoBano 70 nereil mkoabHOro Bo3pacta. OCHOBHYIO
rpyniny (n=38) cocTaBUJIM AETH C IIOBBIIICHHBIM YPOBHEM apTe-
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PHAIBHOIO JABICHUSI, KOHTPOJIBHYIO IPYNITy - 32 KIMHUYECKH
30POBBIX PEOCHKA.

Beem nersiMm mpoBenmeHa TOHOMETpHs. PesynbTarel Kaxmoro
peOeHKa OLIEHUBAIMCH 10 MEPLEHTUIBHBIM HOMOIPaMMaM OTHO-
CHTENBHO BO3pacTa, Mojia u pocra. Bepudukanuio nuarnosa ap-
TepuaIbHON TMIEPTEH3UHU MPOBOMIIM COITIACHO PEKOMEHIALIHSIM
AMeprKaHCKOH Teauarpudeckoi akagemun (American Academy
of Pediatrics, AAP). [leTsiM IOIOIHUTETHEHO POBOAMIIM CyTOUHBIH
MOHHUTOPHHT apTEPHAIILHOIO JABJICHHSI.

¥V 30 (79%) neteit 0OCHOBHOM I'PyIIIbI yPOBEHb aAPTEPUATIBHO-
ro JJaBJICHHs OLICHEH KaK apTepuajbHas TUIepTeH3us | cTenenu,
y 8 (21%) nereii — apTepuanbHas runeprensus 11 crenenu.

IIpu mpoBeneHHH CYyTOYHOTO MOHHTOPHHIA apTepUaIbHOIO
napienus y 35 (92,1%) nereit 0CHOBHOI Tpymiibl HAOMIOIATINCH
2 mMKa MoxbeMa YPOBHS CHCTOIMYECKOrO apTepHaIbHOIO J1aB-
nenus: | B mpenenax mexay 23.00 u 01.00 yacamu Houn (OT
5,5 no 18,8 MM pt. c1.) —y 7 neredd, I nuk - y 28 (73,7%) ne-
teit mexay 6.30 u 8.00 (ot 6,8 no 10,1 MM pt. cT.). B TO %€
BpEeMsI TUKH TT0[JbeMa YPOBHSI THACTOIMYECKOTO apTepHaIbHOTO
JIaBJICHHS BBISIBIICHBI B MEHbBIIIEM KOJIMYECTBE ACTeH 1 ObUTH He
CTOJIb BBIPQ)KEHHBIMH.

YV HIKOJIBHUKOB € apTepHalIbHON runepreHsueit | crenenu Hou-
Holl nuK HaOmonancs y 18 (60%) merel, yrpenHuii muk - y 7
(23%) nmereii. Cpenu nereit ¢ aprepuanbHoii runeprensueii 11 cre-
TIEHH HOYHOM IHUK HaOofalicsl y BCeX 8 IIKOJIBHUKOB, YTPEHHHUI
nuK - y 6 (75%) nerei. D10 CBUACTENIBCTBYET O TOM, YTO HOUHOM
MK [OJbeMa YPOBHSI apTEPUAILHOTO JABICHUSI MOXKET ObITh Map-
KepOM CTEIeHU TSDKECTU apTepuajbHOM rumepreH3uu. Y aereit
KOHTPOJILHOM TPYHIThI IUKH ITO{beMa YPOBHSI apTePUAILHOTO J1aB-
JICHHUSI OTCYTCTBOBAJIH.

Hanuuue y pebeHka IIKOJIBHOTO BO3pacTa LUPKaJIHOTO IPO-
¢uist non-dipper B codyeTaHUU C YTPEHHUM W/WJIM HOYHBIM ITH-
KOM CHCTOJINUECKOTO apTEPUAIBHOTO JIABICHHSI MOXKET CIIY)KUTh
MapKepoM pa3BUTHA apTepHalbHOI runeprensuu. Ilosromy Ta-
KUX JIeTell HeOOXOANMO OTHECTH K TPYIIIIe PHCKA 110 Pa3BUTHIO
9TOM MaTONOTHH.
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P®OCPOPHO-KAJIBIIUEBBI OBMEH U ®OPMUPOBAHUE MATPUKCA KOCTHOM TKAHU
VY JETEM A IOJAPOCTKOB HA ®OHE D-ABUTAMHUHO3A (OB30P)

Youokasa H.H., l'enianze H.M., Yoepu H.IL., Baxranze C.3., Xauanypunze H.C., Kanananze H.b.

Tounucckuii 2ocyoapcmeentvitl MeOuyuHckuil ynusepcumem, I pysus

B Bompocax MeauKo-CONMaabHON 3alUThl JJETCKOTO Hacele-
HHUS 3HAYMMOE MECTO 3aHUMAIOT MPOOIeMbl MPOGUIAKTHKH, -
arHOCTHMKH W JICYCHUs HApYyLICHUH pa3BUTHA U (HOPMUPOBAHUS
KOCTHO-MBIIICUHOI CHCTeMbI. DIHUAEMHOIOTHUECKHE HCCIIEI0-
BaHUS TIOATBEPXKAAT 3HAYUTEIBHOE YBEIMYCHUE YaCTOThI U
TSDKECTH KaK BPOXKIEHHOM, TaK M NMPHOOPETEHHOW MaTONIOrHH
OIOPHO-/IBUTATENILHOTO afmapara y JAeTell BCeX BO3PAaCTHBIX
rpym [1,3,10]. CHnxeHne nokasareneil KOCTHOW Macchl OTMe-
yaetcs y 7-42% nerelt B Bo3pacte oT 5 10 15 et

CormacHO COBpPEMEHHBIM HpejacTaBieHusM, oxoio 80-90%
AKTUBHOTO HAKOIICHUSI KOCTHOM MacChl OGbI'—lHO HaCcTynaeT B
JIETCKOM U IOAPOCTKOBOM Bo3pacte [8,14]. B 3Tux BO3pacTHBIX
neproaax (GopMHPYeTcs CTPYKTypa, MPOYHOCTh CKeJleTa U ue-
pena. KnmHnyeckue ¥ HapakInHUYECKUE HCCIIEOBaHUS yOe-
JIUTEIILHO MOKa3bIBAIOT, YTO B ATHX MPOIECCax BEAYIIas PoOjb
npUHAIIeXUT Kaneuudeponam [12,23]. Ha ocHoBe Tpéx op-
raHOB — MUIIICHEH: KUIIIEYHHUKA, ITOUYCK M CKEJIIETHOH CHUCTEMBI,
KaJIbIM(EpOIIbl OMIOCPEIOBAHHO U HEOMOCPEIOBAHHO YYacTBY-
0T B PETYJISILIUH YPOBHS HEOOXOMMOTO JUIsl CTAHOBJIEHHUS KOCT-
HOIl Macchl JOCTaTOYHOTO KojimdyecTBa Kaiubuus U ¢ocopa. B
IpeAIaraeMoM JIMTEpaTypHOM 0030pe NpHUBEAEH MaTepHual Ka-
caTesibHO JeHUCTBUSI KalbLH(EpONOB HA Pa3BUTHE KOCTHO-MbI-
LIEYHON CUCTEMBI AETEN U MOJPOCTKOB.

H3BecTHO, Y4TO KOCTHAsi Macca BBIMOJIHSIET HE TOJIBKO OIOp-
HyI0 (YHKIMIO, @ caMa SIBIISICTCS] 3HAUMMBIM YYaCTHUKOM MH-
HepaJlbHOro oOMeHa M, o0iajas BBICOKOW MeTaboIMuecKoi
AKTUBHOCTBIO, TMOJJICPIKUBACT MUHEpaNbHbIH romeocras. Oc-
HOBHBIMH KOMITOHEHTAMU KOCTHOM TKaHU SBJISFOTCS opraHu4e-
CKHI MaTpUKC U MUHEpasibHbIe BellecTBa. KieTouHble CTpyk-
TYpBI - 0CTE00IACTHI, OCTEOIMTHI M OCTEOKJIACTBI 3aHUMAIOT He
6onee 3% 00bEMaA KOCTHOM TKauw [5,16].

KocTHast TKaHb HUTpaeT 3HAYNMYIO POJIb B METab0IM3ME Kallb-
1M1, KOTOPBII HAXOJUTCSI B KOCTHOH TKaHU B opme (ocdaTos,
KapOOHATOB, cojeil TMMOHHOM M Mojo4yHOW KucioT. Docdar
KaJIbIIns 00pasyeT MIoTHBIH MaTpuke kocth [4,21]. TIpouHocTs
KOCTH TOBBIIIAIOT HOHBI MarHus ¥ ropa. MUHEpaIbHbINH KOM-
MOHEHT KOCTHOW TKaHM NpeObIBAET B PABHOBECHH C HOHAMH
KaJIbIIUs1 CBHIBOPOTKU KPOBH. HNonbl KaJIbIMsI HaXOoOsdATCsA B HE-
b dyHIpoBanHOM, 11(GYHANPOBAHHOM M HOHU3HPOBAaHHOM
COCTOSIHUSIX. BHOJIOrMYeCcKHU aKTUBEH TOJIBKO PIOHPISPIpOBaHHbII‘;l
KaJIBIIUH.

CoracHo pexomeHpauusam [15], nersm ot 0 1o 6 Mecsues
KenarenpHo mony4dars 200 Mr/meHs Kamblus, ot 6 10 12 me-
csueB - 260 Mr/aeds Kajiblys, Bbilie 12 MecsleB - He MEHee
300 mr/nenb. OnHaKo, IPU MOHWKEHHOM ypOBHE BUTaMHHa [|
KOJIMYECTBO Kabliusi Bo3pactaer 10 500 mr/mens. Cunraercs,
YTO HEOOXOAUMBIN ypOBEHb KajlblLiUs Ui JIeTell B Bo3pacTe OT
1 no 14 ner coorserctByer 700-1300 mr/mens [2]. Perymsms
BHE- U BHYTPHUKIICTOYHOTO COJCPKAHMUSI KaJIbIIUS OCYIIECTBIISI-
eTcs apaTuPEeOUIHBIM FOPMOHOM, KaJbLIUTOHUHOM U 1,25—n1u-
okcuxosnekanbiudeponoM. CHIDKEHHE YPOBHS HOHOB KaJbIHs
B KPOBH BBI3BIBAET POCT CEKPEIMHU MapaTHPEOUHOrO0 ropMOHa
" CTCIICHb PACTBOPCHUS MHUHEPAJIbHBIX BEIIECTB KOCTHOMW TKa-
HHU Bo3pacTaeT. OIHOBPEMEHHO YBEIMYUBACTCS peadcopOIus
HNOHOB KaJIbLIMA B ITOYECYHBIX KaHaJIbLaX U YPOBEHb KaJIbIIUsA B
KpOBU MOBBLIIIAETCS. ﬂpn YBEJIMYCHUU YPOBHS KaJIbIUs KaJlb-
LIUTOHHH CHI)KAET ero CoIepKaHKe B II1a3Me.
© GMN

TBEpaBIM BEIIECTBOM KOCTHOM MAacChl, Hapsay C KajlbLUEM,
sBistercst pocdop [25]. B kocTsax v 3ybax OH HAXOIUTCA B TPY/-
HOpacTBOpUMOii popme pocdara kanpiws (2/3 1Mo KOIHIeCTBY)
H JIETKO PacTBOPUMBIX coeanHenuii (1/3 mo xonnuectny). Poc-
(atbl, KaK MakpOIPrUYECKUE COCIMHEHHs, YUacTBYIOT B IPO-
[eccax aKTHBallMU BCAChIBAHWSA MOHOB KaJIbI[Ms B KHIICYHHKEC.
Oxono 90% docdopa BcacbiBaeTcsi B TOHKOM KuieyHuke. [1o-
BBIILICHUE aKTHBHOCTH MIETouHOM ¢ocdaraser (BoszaeiicTBre
ﬂ—BI/ITaMI/IHa) MCHSCT MPOLECC BCACbIBAHUA U MNOCTYIUICHUSA
¢dochopa B KpOBB, I7Ie OH HAXOAUTCS B OpME HEOPraHMIECKOTO
¢docdopa, oprannueckux GochopHsIx A3GpupoB, GpochonuuIos
H CBOGO)IHI)IX HYKJICOTUIOB. MHoOTO4YHCIICHHBIC HCCIICIOBAHU
TMOKAa3bIBAIOT, YTO B IOHOLIECKOM BO3pacTe YpOBEHb OOlIe-
ro ¢ocdopa kpoBu o0buHO He mpesbiaer 11,4 (10,7-12,1)
mr/100mi1, a Heopraundeckoro ¢pocdopa 3,5 (2,7-4,3) mr/100mn
[11,22]. YpoBeHb Heopranudeckoro gocdopa B CHIBOPOTKE He-
JIOHOILIEHHBIX JeTel coctapiseT 2,0- 2,9 MMOJIB/JI; HOBOPOXK-
JeHHBIX - 1,3-2,6 MMOIB/IT; TpyaHbIX aereit 1,3-2,3 MMoib/it; oT
1 roga no 14 ner - 0,6-1,6 mmous/a, a ceeiue 15 yer - 1,1-1,8
MMOJIB/L.

PesepBom Heoprannueckoro Gpocdopa KpOBH SBIISETCS KOCT-
Hast Macca. CHIKEHHE YpOBHsI Heopranuueckoro docdopa B
KPOBH BBI3bIBACT €TI0 BHIMBIBAHUE U3 KOCTHOM MacCChI, ITOBBIIIAsA
BcaceiBanne Qocdopa B kumeunuke. 1,25(0OH)2 13 cnoco6-
CTBYET POCTY €ro COZiepKaHus B KpoBHu U (ukcannu GpochopHo-
KaJIBIIEBBIX COJIEH KOCTHOI Macchl.

B nponecce noanepxanus GU3MOIOrHIECKOrO yPOBHS Kallb-
uust u Gochopa B KPOBH aKTUBHOE yuyacTue (CHHTE3 KalbLHid
CBA3BIBAIONIMX OeNkoB) npuHMMaeT BuTamuH J[. OH sBisercs
IJIAaBHBIM 3BEHOM T'OPMOHAJILHOW peryisinuu ooMeHa docdopa
M KaJIbIIUA. B ManbpnurueBbIx W 0a3ajbHBIX KJIETKAX KOXKH nog
BIMSHUEM YIBTPA(HOIETOBBIX JTydell 00pa3yercs NPOBUTAMHH
JI. CriocoGHOCTh MOIIOIATh COJHEYHOE M3IIyUCHHE MEHSACTCS
COIIACHO BO3PACTHBIM XapaKTEPUCTHKaM (B JETCKOM IEpHOJIe
OHa BBIIIEC, YEM B }OHOLUCCKOM) H OCOGCHHOCTS{M INMUIMEHTAIUH
KOXHU. 3HAYUMBIM (DaKTOPOM TaKIKe SABISIETCSA STHUYECKOE MPo-
HCXOXKICHHE peOSHKa.

Cunres IpoBUTaMHUHA I[ o4 BJIUAHUECM COJIHEYHOI'O CBETaA
06b1uHO He npesbiniaeT 18 ME/cm/uac [9,13]. C pacturensHoi
nuIeil Kaapuudepossl mocTynamT B (opMe 3prokaabuudepo-
JIOB, A C ITHIIEH XKUBOTHOTO IIPOUCXOXKACHNUS B HOopME XOIeKab-
undeponos. BeacsiBanue n nonaganue B IUMQy IPOUCXOAUT B
JIBCHAJILIATUIICPCTHOM U TOHKUX KHIIKAX B MPUCYTCTBUU KETU-
HBIX KHCJIOT. MHOTOYKMCIEHHBIN MeTaboau3M BuTaMuHa J| cro-
coOcTByeT 00pa3zoBanuio Gosiee 60 MPOU3BOAHBIX, U3 KOTOPBIX
HauOosiee aKTUBHBIMHU SIBJIAIOTCS KaJbLUTpUON U 24,25 nuru-
Jpokcuxosekanbiuepor. [To MexaHu3My CTEpPOUIHBIX TOPMO-
HOB (TKaHb-MMILICHb) 00a Y4acTBYIOT B psijie OHOXMMUUYECKUX
peakuuii ¥ (pU3NOIOTHYECKHX Mpoueccax. X KoHIeHTpauus
B tiazme o0braHO coctasiseT 0,07-0,1 ur/mia (netu mo 3 ner),
0,03-0,05 ur/mn (metu ot 7 10 10 net) u 0,04-0,08 Hr/Mi (aeTH
ot 12 no 14 ner) [22].

HapyLueHI/le BCAaCbIBaHUA KEITYAOUYHO-KUIIEYHBIM TPAKTOM
ﬂ—BI/ITaMI/IHa HaCTynaeT Ipu HEeJINaKuu (OTMI/lpaHI/Ie BOPCUHOK
CIIM3UCTOH OOOJOYKH TOHKOTO KHMIIEYHHKA), MYKOBHCIHIO03€
(Hacne/nCTBEHHAsE HEJNOCTATOYHOCTh (PEPMEHTOB IMHIIEBAPH-
TEIbHBIX JKes€3), a Takke AUcOAKTepruo3e KUIICYHHKA C JJIH-
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TEJNBHO MPOTEKAoLIeH auapeeii (y JeTeil MiTaax BO3pacTHBIX
TPYNIl B Pe3ynbTaTe HEMPaBUILHO OPTaHW30BAHHOTO MHUTAHUS,
HapyIICHUH TPaBUII MpUEMa MUIIN U Ha3HAYECHUs JIEKapCTBEH-
HBIX CPEACTB — Yallle aHTHOMOTHUKOB). AKTHBHBIE META0OIUTHI
BUTaMuHa /| yCcHanBaroT npoiaudepanuio 0cTeo01acToB, CTUMY-
JHUPYIOT aKTUBHOCTBH OBICTPOPACTYIINX XOHAPOLUTOB, HHIYIIH-
PYIOT CHHTE3 KoJlareHa B anuduzax TpyOuaTsix kocteit [24].

CormacHo nuTepaTypHbIM AaHHBIM, 10 30-35% nmerei, Ha-
XOAAMUXCA Ha MCKYCCTBEHHOM M 15% peTeit Ha rpyaHOM H
CMEIIAHHOM BCKAPMIIMBAHWHU, HE TMONY4YalOT JOCTATOYHOTO
konuuecTBa Jl-BuramuHa. KinnHuueckuid onbIT He AaT 4éT-
KOTO TpeacTaBlieHUs 00 ypoBHE M IMyTSAX MOTPeOHOCTH (MH-
consAuus, MUIIEBOE MOCTyIuieHue) pebéuka B [l-BuTammue
[5,16]. Pexo- mennmanuu ero mpuéma TpeOyroT cepbE3HOTO
nepecmotpa. /1o3bl Bbille Aist AeTeil ¢ TEMHON KOXKeM, a Tak-
&Ke MPOKUBAIOIIUX B 00JIee XOIOIHBIX KINMATHUECKHUX YCIIO-
Busx. Jletu, poxxnén- Heie B Adppuke n Ha bamxaem Boctoke
Hy’XKJaloTcs B 6onbieM koinumdectse Buramuna /1 [3]. Io ceit
JIeHb OKOHYATEIbHO HE PELIEHBI BONMPOCHI AOJITOBPEMEHHOTO
MUTaHUA: OpEeANnoYTeHHe OAaETcs dprokanbiudeponaM (mo-
CTYNaT B OPraHU3M peOEHKa TOJIBKO C MUINEH) MM XOJe-
kanpuupeponam (BbIpa0aThIBAIOTCA KOKEHW TMOA AeHCTBHEM
yneTpaduonera + HyTpHueHr) [2,6,7].

B nacrosimee Bpemst BuTaMuH [l IPUHATO HA3bIBATh aHTHPA-
XUTHYECKUM (PaKTOpOM, T.K. y A€TeH Pa3NUIHBIX BO3PACTHBIX
IpyIIN, BBI3BaHHAS €r0 Ae()UIIMTOM (M/WIIM HEJOCTAaTOYHBIM IO~
CTYIUIEHHEM KalbIns U (ocdopa) maToaorus pa3BUTHSI KOCTHOH
MAacChl KIMHUYECKU ONPEAENAETCS «aTMMEHTAPHBIM PAXUTOMY
[19]. BmecTe ¢ 3TuM, ompefeneHUE paxuTa MPHUHATO Kak Ha
YPOBHE HO30JIOTHYECKOH (hOpMBI 3a00NIeBaHNUs, TAK U HA yPOB-
HE CHHAPOMATUKH, 00bEINHSISL OOIIMPHBII CIIEKTp 3a00IeBaHUI
netckoro Bo3pacta [20].

Bcecroponnee usydenue meraboian3Ma KanbIU(EpoIoB, UX
0OMEHHO-aKTUBHBIX (DOPM JaeT BO3MOXKHOCTH C(HOPMHUPOBATH
KOHKPETHBIC PEKOMEHIAIMU IO (HhapMaKOIOTHUYECKON (JIeKap-
CTBEHHOW) U HyTPUTUBHOH (IHIIEBO) MPEIUKINU PAXHUTa - OfI-
HOHM M3 CaMbIX PACIPOCTPAHEHHBIX (POPM MATOTOTHH AETCKOTO
BO3pacTa.

[IpunATO CynMTaTh UTO, HAPYIIEHUS METabOIM3Ma KaabLude-
posoB (B mepBylo odepenp, AeUIUT UX OCOOEHHO aKTHBHBIX
METa0OINUTOB: Aprokaiburepona U Xoiekaabuudepona) mpo-
BOLIMPYIOT PAXMUT y JETEH 10 TPEXJIETHETO BO3pacTa, a y JeTei
Oosee cTapIIuX BO3PACTHBIX IPYMIl - (OPMHUPOBAHHUE OCTEOIIE-
HUYECKON CHHAPOMATHUKH.

B menmarpuyeckoll AMArHOCTHKE OOBIYHO OMHPAIOTCS HE
TOJILKO HA XapaKTep U CTENEHb BHIPAXKEHHOCTH KINHUUECKHUX
¢dopwm /I-aBuTamunosa. B Hacrosimee Bpems [ 12] xopomro pas-
pa- 6oTaHb! 71a00PATOPHO-IUATHOCTUYECKHUE TOKA3ATEIH IS
JIeTel pa3au4HbIX BO3PACTHBIX IPyI. YpoBeHb J[-BUTaMHUHA
B KPOBH OOBIYHO OMpPEIENSIETCS er0 LMUPKYIAPHOH (GpOopMOii-
25(OH)A. HocTtaTouHbIM ypoBHEM /JI-BUTaMHHA CUHTACTCS
50 HMonb/n; HegocTaTtouHbIM - 30-50 HMONB/A, a gedu-
uuToM - MeHbIe 30 HMOb/1. ONTUMaIbHBIM YPOBHEM SIB-
nsercs 80 ur/mi (30-100 ur/mr).

ConHevHasi pagvanys HE MOXKET OBITh €AMHCTBEHHBIM (hax-
TOPOM JIOCTaTOYHOTO 0Opa3oBaHUs J[-BUTaMHHA B OpraHH3ME
U IIOTIONHEHUSI €TO 3a1macoBy. YAbTpaduoneToBas spuTeMu3a-
LUs1, MATMEHTALMS KOXKH (3arap) OJOKHPYIOT HEOOX0auMoe 00-
pasoBanue /l-BUTaMMHA, M €TO MOMOJHEHHE B OPTaHU3ME CHHU-
JKAeTCs WIN MOJHOCTBIO He mpoucxomut [20,21].

Poct 3amacoB mpUHATO CBS3BIBATH C MOCTYIIEHHEM HYTPH-
entoB. OgnHako, muenue, 4ro 90-95% Buramuna [l o6pasyercs
B KOXe (melicTBue ynapTpaduonera) u e 6ombiie 5% mocTymnaer

102

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

U3 MUY, ocTaeTcs oouenpuHaThiM. CyliecTByeT MHEHHE [6],
4YTO MAOIIOJHHUTEIIbHOC BHYTPUTUBHOC l'[OCTyl'[J'leHl/IC BHUTaMHHaA
13 B cpaBuenun ¢ JI2 Gonee >dpdexkruBHO.PDUIHOTOTHUCCKU
akTuBHas (hopMma XoseKaIbLu(eposa - KaIbLUTPUOI TOBBIIIACT
BcackiBanue Gocdopa 1 ycuimBaet ero peadcopOIrIo HouKaMHu,
CTUMYJIHUPYET CO3pEBaHHE OCTEO0IACTOB B OCTEOKJIACTHI, B Mbl-
IICYHOM TKaHH U MOYKAX YCHIMBAET peabcopOInio cBOOOTHOTO
kasplyst. [To Mexanu3my oOpaTHO CBsI3M KalbLUUTPHOI 0oba-
JIaeT CIIOCOOHOCTBIO MOAABISATH COOCTBEHHBIH CHHTE3 3a CUET
MH/IYKIHHU TT0YeYHBIX (pepMeHTOB (00pa3oBaHue OHOIOTHUECKH
HEaKTUBHOT'O METa0O0INTa — KaJIBbLIUTPOEBOIl KUCIIOTHI).

CBsi3aHHAsI ¢ POCTOM M Pa3BUTHEM peOEHKa BBICOKasi HHTEH-
CHBHOCTh OOMEHHBIX TPOIECCOB, (POPMHUPOBAHKE CKelleTa, Ha-
KOTUICHHE KOCTHOW MAacCChI, MPEBEHIIHSI PA3IMIHBIX (HOPM 0CTEO-
nmaTuun Tpe6yeT ITOCTOSIHHOTO l'[OCTyl'[J'leHl/Iﬂ BUTaMHUHa )1

KananmaramMn Ha3HauCHUS KadbIU(EPOSIOB SBISIOTCS JCTH
C HE3HAYUTEIbHOW CUMITOMATHKON aBUTaMHUHO3a, JIETH C BO3-
MOXXHBIM HapyLIeHHEM CHHTe3a JIprokajipludeposia U Xole-
KasplQeposia, a Takke OepeMeHHbIe JKeHIIMHbBL. Bee metn ¢
BPOXKJIGHHOW IaTOJIOrMEH ONOPHO-ABUraTeIbHOIrO —armapara
BXOJAT B rpynny 10 HEAOCTATOYHOCTHU KOHLIEHTPALIMU BUTaAMH-
Ha /] u ¢ HapymeHneM GochopHO-KaIbIUEBOr0 OOMEHa.

[Hupoxo pacnpocrpaneHo MHeHue [7,21], 4To HecBA3aHHbIH
OciKaMu CBOOOIHBIN TOPMOH SIBJISICTCS HamOoJiee aKTHBHOM
(dhopmoit /I-BUTaMHHA ¥ €r0 BHICOKUIN YPOBCHb OCOOCHHO HE00-
XOOUM BO BCEX IE€puogax CTI/IMyJ'IflLlI/II/I pO)IOBOFI JACATCIIBHOCTH
- HpeHﬂTCTByeT HH}lyKLlI/II/I BOCHQJIUTEJIbHBIX HUTOKUHOB U pas-
BUTHUIO MIPEIKIAMIICHH.

VY marepu u mwioga obwuit yposens 1,25(0OH) 2J1 oObrano
Bo3pactaeT 10 100% B mociepHuid TpUMECTp OEPEMEHHOCTH.
Iocne ponoB ypoBeHb KajblLideposioB pe3ko cHmxkaercs. Ta-
KUM 00pa3oM, P IPYAHOM BCKapMIIMBAHHHU JIOMOJHUTEIBHOE
TOJIYy4YCHUEC I[—BI/ITaMI/lHa CTaHOBUTCA HeO6XO)11/IM]>IM. Ha'-lPIHaﬂ
CO BTOPOTO TPUMECTPA, JKEJIaTeIbHO MOoNy4aTh 15 Mr/1 BUTaMu-
Ha J[ B KOMOMHAIIMY C 5KeJIe30M U (OTUEBON KHCIOTOM IS Ipe-
BEHIIUM BO3MOXKHOU ocTeoMalsiimu [5,16].

BwMmecte ¢ atuM, ocTaeTcst B CUJIC JOBOJIBHO PaclpoCTpaHEH-
HOE IIpeAcTaBieHue [7], UTO COBpeMEHHas PyTHHHas MpaKTu-
Ka MpoduiIakTuKH AeQUINTa KaabIu(epoaoB MOJHOLEHHO HEe
YIOBIETBOPSIET MOTPEOHOCTH peOeHKa.

BCeM Haxo[AIUMCs Ha I'pyJHOM BCKapMJIMBAaHHUU 310POBbLIM
JIETSIM, COIVIACHO PEKOMEHIAIMAM, HeoOXonumo mnosyyars 10
MKI' BUTaAMHHA I[ B JICHb, IIpU I/ICKyCCTBeHHOM BCKapMJIMBaHUU
JUISL TOHOILCHHBIX JieTeil - 15 MKT B CyTKH B BUJie TPOQUIIAKTH-
yeckoit 103kl [15]. B oceHHe-3uMHUE IEpHOBI 3TA 1032 JOIKHA
OBbITH yBEIMYCHA B 3aBUCUMOCTH OT YCJIOBUH KM3HU pPeOCHKa.

B nacrosiee BpeMsi peKOMEHAAIMHU ONTUMAJIBHOTIO CYyTOY-
HO- ro notpebiieHust BUTaMuHa J{, a TakKe ero JOIMyCTHMBbIHA
Mak- CHMaJ’[]:HbIﬁ YPOBEHb 1JIsA ):[eTeFI Ppa3jindYHbIX BO3pacCT-
HBIX prﬂl'l ONPEACIICHHO OTJIMYAKOTCA OT TaAKOBBIX Haquoro
Konceccyca [2,26]. OgHako, 00IIENIPUHATHIM OCTaeTCs Ipea-
CTaBJIEHHE, YTO CYTOYHOI HOPMOH /Ui MianeHueB ((pusno-
JIOTHYECKUE POAbI, HapaMeTpbl HOBOPOKIAEHHOTO COOTBETCTBY-
I0T HOpMaTHMBaM) aJIeKBaTHOE MoTpedieHue J[-ButamuHa He
npesbiniaer 10 Mkr/ aeHb. [I0CKOIbKY B MOJIOKE MaTepH ero
MOYTH B IIECTHAALATH pa3 MEHbIIE (HA JTUTP), KPOME BO3JICH-
CTBUSI COJHEYHOIO CBETa HEOOXOAMM JIOMOJHHUTEIbHBIH pa-
MoH. JlonmycTuM BepXHHUH ypOBeHb MOTpebiaeHus - 25 MKr/
nenb. g nerert ot 0 1o 6 Mecsues u ot 7 10 12 Mecsies
(He3aBUCHMO OT CaMOYYBCTBHS U COCTOSHUS 310POBbs) Cy-
TOYHAs 1032 TAK)KE HE JAOJDKHA mpesbimath 10 Mxr/ax. OmHa-
KO, U1 7- 1 12-MeCAYHBIX J1eTel NOIMYCTUMBII BEpXHUH ypo-
BeHb HaMHOTO BbIlIe — 38 Mkr/n. CyTouHas HOpMa JJIst IeTei



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

ot 1 1o 3 ner u ot 4 g0 8 ner takke oguHakoBa (15 Mxr/n),
OJHAKO, JOTMyCTUMBIH BEPXHUH yPOBEHb 3HAUYUTEIBHO PaA3IH-
4eH: 63 MKI/1 1 75 MKI/1, COOTBETCTBEHHO. J{eTsIM cremyommx
BO3PACTHBIX TPYIIT PEKOMEHI0BAHO Takxke 15 MKI/, a T0myCTH-
MBIIi MaKCUMaJIbHBIH YPOBEHb HE JOJDKEH mpeBbimars 100 Mkr
B CYTKH.

OnHOM W3 MPUYMH yXYAIIEHUS 300POBBS JETEH ABISIETCA
HEJ0CTaTOYHOCTh oOecredeHusi peOeHKa He TOJbKO BUTAMU-
HoMm /I. B Hacrosmee Bpems MPUHATO CYyOUTh 00 cOYETaH-
HOW HEJOCTAaTOYHOCTH, B KOTOPOM HapaBHE C BUTAMUHOJE-
(GuUIUTOM He MEHee 3HAYMMYIO PONb MIPAIOT MHHEpalbHbIE
COCTABJISAIOUINEC OMOJOTHYECKUX KUAKOCTEH M TKaHeH. Bvi-
COKHH ypoBeHb 0OOMEHA BEUIECTB, POCT ONMOPHO-ABUTaTEIb-
HOTO amnmnapara TpeOyroT Heo0X0JUMOTO CBOEBPEMEHHOT'O 10~
CTYIUIEHUSI MHKPO3JIEMEHTOB. B 3TOM mpouecce pemaromiee
3HaUYEHHE TPHUAAETCS alMMEHTapHBIM (akTopam. B mpenmna-
raeMoM JIUTepPaTypHOM 0030pe pedb HAET TOIBKO O CIemdy-
IOMMX JBYX Ba)KHEHIINX HYyTPHUEHTaX-KambIus U docdopa,
OCHOBHBIX CTPYKTYPHBIX KOMIOHEHTOB KOCTHOU TKaHH. Co-
I7TaCHO COBPEMEHHBIM JaHHBIM, OHH MIPAIOT BEAYIIYIO POIb
B (OPMUPOBAHUHU KOCTHOW TKaHM M pa3BUTUH paxuTa [5,11].
IIpodunaktuka ux aeduUTa JOIKHA HAYNHATHCS €IIe B aH-
THHATaJIbHOM TEPHOAE Pa3BUTHS peOCHKa, T.K. yDOBEHB aHTE-
HaTaJIbHBIX 3aM1aCOB B OPTaHU3ME IUIOJA 3aBUCUT OT MHOTHUX
¢dakropos [17].

CoBpeMeHHBIC TaHHbBIC MOKA3bIBAIOT [22], 4TO B pa3IHyHbIC
MIEPHO/BI JIAKTAIIUU COAEPIKAHNE MAKPOIIEMEHTOB B )KEHCKOM
MOJIOKE HeoquHakoBo. Ha 1-5 neHp makranmuu MOJIO3UMBO CO-
nepxut 48,0 (24,0-66,0) mr/100mn xamsums u 16,0 (8,0-25,0)
mr/100m obmero ¢ocdopa, a takxke 2,0 (1,2-3,6) mr/100ma
munuaaoro ¢ocdopa. Iepexonnoe momoko Ha 6-10 qHM Mak-
tauu coxepxut 46,0 (23,0-63,0) mr/100mn kansuus u 20,0
(10,0-32,0) mr/100mi obmrero ¢ocdopa, a Taxke 3,0 (2,0-4,0)
mr/100ma munuaHOro Qocdopa. 3penoe KEHCKOE MOJIOKO CO-
JEPKUT CIEAyIomue 3MeKTponuTsl: Kanpuuii 34,0 (17,0-61,0)
mr/100ma u 14,0 (7,0-27,0) wmr/100ma obmero docdopa,
13 KOTOPOTO YPOBEHb HEOPraHWYeCKOro He mpeBbimaer 5,13
(1,5-8,77) mr/100ma, a munugHoro ¢ocdopa - 3,0 (2,0-4,0)
mr/100mi1.

N30pTok BUTaMuHA [ HACTYMaeT MpH JUTUTENHLHOM TpHEMe
cBbIlIe 75 MKr/a (metsim 10 8-nmeTHero Bo3spacta) [6,18]. Kim-
HUYECKH HEOXKMIAHHO (MHOTJA PAa3BUBAETCS MOCTENEHHO) Ha-
CTyNaeT CHHAPOM «IpOBajia MpoIBeTaHus». Kimnuueckn KoH-
CTaHTHUPYETCs HEYIOBIETBOPHTEIBHOE PAa3BUTHE, CIA0OBII POCT,
HE3HAUYUTENLHOE MOBBIIIEHNE MACChI Tea, CHIKEHNE aleTHTa,
Pa3apakUTENbHOCTD, TOIMIANCIICIICUS, TOINYPHs, THIEPTEH-
3Ms, 3aMOPBI, MBIIIEYHAas PUTHAHOCTD. [IpHunHOl neTanbHOrO
HCXOJ]a MOXET CTaTh MOYEYHAS] HEJOCTATOYHOCTh, allua03, TH-
nepKagblIIHEMIUECKasi apUTMHUS, CAAaBIEHNE MO3ra. PUCK TOKCH-
YEeCKOro AeWcTBus [l-rumepBUTaMrHO3a OCOOCHHO BBICOK MPH
TPaHy/IOMAaTo3axX, T'eHeTHYECKUX HApPYMICHUAX, yJacTBYIOLINX
B MeTabonn3Me KanbUudeponoB GpepMeHTOB, HINONATHYECKOH
NH()AHTUIILHON THUNEPKATBIINEMHUH.

Takum 06pa3oM, HE3aBUCHMO OT KJIMMATHYECKUX YCIIOBHH,
YPOBHSI TIPOXKHBAHHUS, CKPYIYJIE€3HOCTH BBINOJIHEHUS Bpaueo-
HBIX PEKOMEHIAINH], a TAKKE XapaKTepa 000raIieHns MpoayKTOB
nutanus (kaneiudeponsr A, 12 u /13), wactora nerkux ¢opm
BUTAMHH-/| 1eUINTHOTO paxuTa y AeTeH MEPBBIX JET *KNU3HU
0CTaeTCsl O4eHb BBICOKOH. HeOoubIast (MUHUMAaJIbHAS) CUMIITO-
MaTHKa paxuTa HaOJoMaeTcs MOYTH y KaXI0ro 3, 4-MecsiluHOTO
pebeHka, OIHAKO MepBas CTEHNEHb €T0 BBIPAKEHHOCTHU €Ile He
SIBIAETCSA TPEABECTHUKOM MANbHEHIIETO Pa3BUTUS OOJE3HU.
Msuenue, 9To 3Ta CHMITOMATHKA OTPa)KaeT TONIBKO mapadusmno-

© GMN

JIOTHYECKOE COCTOSHUE PeOeHKa, HCUE3al0Iee CaMOCTOATENIBHO
B IIPOLIECCE POCTA M PA3BUTHS OTIOPHO-IBUTATEIbHOM Cheps! pe-
Oenka, ocraeTcs B cuiie. Pacnpoctpanennocts Jl-gedunurHoro
paxuTa Hy)KIaeTcs B JalbHEHIIeM YTOUHEHHH, OJHAKO, 4acTOTa
TSDKEJBIX M CPeAHHUX (opM JI-aeUIMTHOTO paxuTa 3HAYUTEb-
HO HWJKE B YCJIOBUSIX BBICOKOW BUTAMHMHM3ALUK IPOLYKTOB -
TaHUA.
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SUMMARY

THE CALCIUM-PHOSPHORIC METABOLISM AND
DEVELOPMENT OF BONE ORGANIC MATRIX AT
CHILDREN AND ADOLESCENTS ON D-AVITAMIN
BACKGROUND (REVIEW)

Cholokava N., Geladze N., Uberi N., Bakhtadze S.,
Khachapuridze N., Kapanadze N.

Thilisi State Medical University, Georgia

The purpose of the review is to study the literature data on the
manifestation of D-deficient rickets in children of various age
groups. It is shown that the rapid growth of the musculoskeletal
system requires timely intake of both macronutrients and vita-
min D, its biologically active metabolites. The role of the rela-
tionship between the intestines, liver, kidneys and bone tissue
in regulating the necessary level of phosphorus-calcium salts in
bone tissue, the synthesis of its organic matrix is shown. Mod-
ern data on the content of phosphorus, calcium and d vitamin in
women's milk during various periods of lactation are presented.
It is shown that the prevention of their deficiency should begin
already in the antenatal period of the child's development.

The article presents prevalence of vitamin D deficiency in
children of puberty and pre-puberty age, The hypo Vitamin D
status in children with complicated forms orthopedic pathology
is descid. The level of vitamin D and calcium-phospharic me-
tabolism are presented summarizing the literature data. Vitamin
D availability and vitamin D insufficiency in pediatric clinical
practice is analysed, showing high prevalence of vitamin D dif-
ficiency in children in the first part of life. Analyses of results
demonstrated differences of vitamin D serum concentration in
length of age and food additives. Its manifestation, with confus-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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ing and wildly differing guidance being change the structure and
volume of each components. Vitamin D, calcium-phosphoric
deficiencies and osteomalacia are global public health problems
in infants, children and adolescents.

Keywords: calcium-phosphoric metabolism, vitamin D defi-
ciency, children.

PE3IOME

®OCOOPHO-KAJBIHUEBBIIT OBMEH U ®OPMMUPO-
BAHUE MATPUKCA KOCTHOM TKAHHM VY JETEN U
INOJAPOCTKOB HA ®OHE D-ABUTAMUHO3A (OB30P)

Yoaokasa H.H., I'enagze H.M., Yoepu H.II., baxranze C.3.,
Xavanypuase H.C., Kanananse H.b.

Téunucckuil 20Cy0apCmeeHHblll MEOUYUHCKULL YHUGepCUmen,
I py3us

Llenbro 0030pa sABISETCS U3YUCHHE JUTEPATYPHBIX JIAHHBIX
KacaTelbHO posiBieHus J{-neguuurHoro paxura y aereil pas-
JIMYHBIX BO3PACTHBIX I'PYIIII. nOKaSaHO, qTOo CTpeMHTeJ’[beIi’I
POCT OIIOPHO-IBUraTeJILHOTO ammnapara TpeOyeT CBOEBpEMEH-
HOI'O IOCTYIUJICHUS KaK MAaKpO3JIEMEHTOB, TaK U BUTaMHHaA H,
ero OHMOJIOTMYCCKH AKTHBHBIX MeTaboiauToB. [lokasaHa poib
B3aMMOOTHOLICHUS MEXAY KUIIECYHUKOM, IIEYCHBIO, IIOUYKaMU U
KOCTHOM TKaHBIO B PETYIMPOBAHUH HEOOXOIMMOTO YpOBHs (oc-
(hOpPHO-KATBIIUEBBIX COJICH B KOCTHOM TKAaHHU, CHHTE3C €¢ Opra-
HU4YeCcKoil Marpuubl. [IpuBeneHs! COBpeMEHHBIE JaHHBIE O CO-
nepxxanust pochopa, Kanbius U [l BATAMUHA B )KEHCKOM MOJIOKE
B Pa3IMYHbIC IEPUOIBI JaKkTaluu. [loka3zaHo, 4To MpoPHIaKTh-
Ka ux ﬂed)HL[I/ITa JOJDKHA HAYUHATBCA YK€ B aHTCHATaJlb- HOM
HepHoje pa3BUTHsI peOCHKa.
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COBPEMEHHBIE ACIIEKTBI BO3I[EI‘/‘ICT]‘3‘I/I$I ICCEHIMAJBHBIX MUKPOSJIEMEHTOB
HA OPTAHU3M JETEU U NIOAPOCTKOB (OB30P)

Youus A.T., lenanze H.M., F'or6epamsuim K.51., Xauanypuase H.C., baxraagze C.3.

Tounucckuii cocydapcmeentviti MeOUYUHCKUL yHusepcumen,
Lenmp ncuxuueckozo 300posws u npesenyuu napkomanuu, Tounucu, Ipysus

CormacHO COBPEMEHHBIM HPEICTABICHUAM, (aKTOPBI OKpPY-
xKaromel cpensl Oomee yem Ha 20% BIMAIOT HA ONTHMAlIbHOE
pa3BHUTHE AETCKOrO0 OpPraHW3Ma, OKa3bIBasi HEMOCPEJCTBEHHOE
WIN TpoBonMpyromee Bo3neicraue [1,2,18,25].

B 3TOM OTHOIIIEHNN KPUTHYECKNE TEPUOABI TIO3TAITHOTO Pa3-
BUTHs peO&HKaA, XapakTep CO3peBaHMA OOMEHHBIX IMPOIECCOB
KaXJ101 (pa3bl HAKJIJABIBAIOT CBOM OCOOCHHOCTH Ha CTETICHB €r0
YyBCTBUTENBHOCTH K (DU3HONIOTHIECKOMY BO3/AEHCTBHIO BHEII-
HUX (PaKTOPOB, K KOTOPBIM, B IIEPBYIO OYEPE/b, OTHOCATCS Ma-
KPO- ¥ MHKPOAJIEMEHTBHI.

Mpmuorouucnennsle uccnenosanus [4,16,22] pa3Burus aet-
CKOTO OpraHM3Ma OTUETIMBO YKa3bIBAIOT, YTO XapakTep UX
BO3/1€MCTBUS CBSI3aH, C OAHOM CTOPOHBI, C KOHIIEHTpaLuel 1
JUTUTEIBbHOCTBIO SKCHO3UIIMM, a ¢ IPYrol - ¢ X B3aUMHOM
KOMOWHaNUEeH, MO-pa3sHOMY ONpPENCISIONICH CTeNeHb BIUsA-
HUSl HA OPTaHU3M J€TeH M MOAPOCTKOB B KPUTHUECKHUE Te-
PHOABI PAa3BUTHS.

B nyGnuxanusx [3,7,17], mocBAmEHHBIX OMOIOTHYECKOMY
BO3/1€MICTBUIO MUKPOJIEMEHTOB Ha JE€TCKUN OpraHu3M, MOJ-
4€pKHUBAETCS, YTO yPOBEHb MOCTYNHUBIIETO B OPTaHMU3M Be-
IIeCTBAa MOXKET HHANBHUYaTbHO HE MPEBBIIIATH COOTBETCTBY-
I0IIME MEPUOAy Pa3BUTHA PeOEHKA MPENENbHO JOITyCTHMBIC
KOHIIEHTPAIIH, B TO K€ BPEMSI, €ro CTUMYIHPYIOIIEe MU M0-
BpPEXJ1al0lllee BO3AECHCTBUE YCHIMBAETCA COUYETAHHBIM Jeil-
CTBUEM JAPYTOTO 3IEMEHTA U MOTEHIUHPYET OMOIOTHIECKHH
s dexr.

B 3aBucuMocTu OT KOHLIEHTpAIMM XHMHYECKHUX JIIEMEHTOB,
B HACTOSIIEE BPEMSI IPUHATO Pa3AENbHO UCCIIEI0BaTh JCHCTBHE
Ha OpPraHu3M HX MaKpo- ¥ MUKpOIpUCyTcTBus [5]. B meanarpu-
YECKON MPaKTHKE OTAEIBHO PacCMaTpUBAETCS TAKXKe JIEHCTBUE
9CCCHIMAIBHBIX (HE3aMEHUMBIX) OMO3JIEMEHTOB, PETYIAPHOE
MOCTYTJIEHHE KOTOPBIX MOAPACTAIOMIEMY OpraHU3My aOCOMIOT-
HO HEOOXOIUMO; MOAYEPKUBAETCS CIOKHOCTh 3TOTO BOMpPOCA,
TaK KaK MOCTYIJIEHHE MAaKpO- 1 MUKPOHYTPHEHTOB B OPTaHU3M
pe6GEHKa 1 MX TTOCIEAyIOIIee BhIACTIEHNE YacTO HE ypaBHOBEIE-
HBI ApyT ¢ npyrom [9,11].

B sToM oTHOmEeHHN oco0oe BHHMaHHE OOpalaercs Ha Io-
BEJICHNE JIeTeH C MUKAI[U3MOM, KOTOPBIH yKa3bIBaeT Ha MOTPeO-
HOCTh B TIOCTOSSHHOM M JIOCTaTOYHOM TMOCTYTIEHHH JCCEHIH-
aJIBHBIX A71eMEeHTOB. COTIIAaCHO COBPEMEHHBIM NPEACTABICHUSM,
JUISL ONTHUMANBHOTO Pa3BUTHUS JIETCKOTO OpraHU3Ma KIMHUYE-
CKOE 3HAUCHHE MMEIOT 36 3I€MEHTOB, U3 KOTOPBIX «ICCEHIIH-
anbHBIMUY sBysIOTCS 15 [5,11,15].

B mpennaraemom nutepatypHOM 0030pe MpHBEIEH Mare-
puas KacaTeabHO AEHCTBUS HA OPraHMU3M JAETEH U MOJIPOCT-
KOB 3CCEHIMAIBHBIX JIEMEHTOB - Meau 1 nnHKa. CoBpeMeH-
HBIE HCCIIEIOBAHUS BBISBUIH CI0KHOCTh B3aHMOOTHOIIECHHH
Ha MyTH UX MOCTYIUICHNS] B OPTAaHNU3M U BCACHIBAHMUA.

BcacbiBanue menu KoHKypupyeTcs LHUMHKOM. BcachiBa-
HUIO KaJMUs MPENSITCTBYIOT IUHK U M€/b, B TO BpeMs Kak
Ha YpOBHE TOHKOTO KHIIEYHUKA U30BITOK KaJMHUS CIOCOO-
CTBYeT Ne(pUIHUTY MEAW U NWHKA B KUIKOCTHBIX Cpeaax.
VYpoBeHb LIMHKA B OMNpPENENEHHON CTENEeHU BO3AEHCTBYET
Ha mporecc ycBoeHus xene3a. CormacHo 3aKoHaM KOH-
KypEeHI[UU, MEAb W LUHK IOBBIMIAIOT TOKCUYHOCTH CBHH-
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na. Menp 1 UHK B3aMMHO aHTaroHUCTHI. M30BITOK OfHOTO
U3 HUX NPHUBOAMT K TOJABICHUIO yCBOEHHs Apyroro. Menab
crocoOHa cokpamare ycBoeHHe MonuOaeHa. [Ipm HU3KOH
KHCIOTHOCTH IIMHK 00pa3yeT HepacTBOPHMBIE COEIUHEHHUS
¢ BUTaMMHamu rpynnsl B. donmeBa kucimora, COeAMHAACH
C OKCHJIOM IIMHKA, YMEHBIIAET €r0 YCBOCHUE B JBEHAALATH-
MEepCTHOH Kumike [6,8].

B opranusm neteil u noApOCTKOB LIMHK MOMAJAET U3 IMHUIIe-
BBIX TIPOAYKTOB, CPEAM KOTOPBIX 3HAYMMBIM SIBISAETCS MSCO,
0COOEHHO MedYeHb KPYITHOTO POraTroro ckora. bombmioe komu-
YEeCTBO IIMHKA COIEPKUTCS B SHIIAX, OTAEIBHBIX COPTAX PBHIOBI
(JtococeBble, OCETPOBEIE), a TAKKE B Opexax, 0000BBIX, CEMEHAX
TBIKBBI W TIOJICOJTHEYHMKA. B pacTUTENBHBIX MPOMYKTaX LUHK
HaXOJMTCS B IUIOXOBCACBIBAEMOH ISl KHIIEYHHKA (opMe, T0-
9TOMY 3HAYMMBIM HCTOYHUKOM I[MHKA B MIUTAHUM JeTeH 1 MOJ-
POCTKOB OHM He SBISIOTCS [22].

B Kemymo4HO-KHIIEYHOM TpaKTeé IMHK BCACHIBACTCS He-
onnHakoBo. JlyofqeHambHBIM OTAENOM BcackiBaeTcs 10 40-65%
IIMHKA, TOLIEH W MOJB3IOMIHON KHIIKOH - 15-20%, Ha ypoBHE
TOJICTOTO KHieuHuka - 1,0-2,0%.

B macrosimee BpeMsi JOCTATOYHO MOJHO CHOPMYTHPOBAHO
MPEACTAaBICHNE O CYyTOYHOH MOTPEOHOCTH 3CCEHIMATbHBIX
9JIEMEHTOB (B TOM YMCJIE IMHKA) AN AeTed U MOAPOCTKOB.
CornacHo nuteparypHsM aAanHbM [11,15,29], cyrounas ne-
00X0IMMOCTD IMHKa 1 AeTeit oT 0 10 0,5 JeT coCTaBIseT OKO-
110 5,0 mr;, ot 0,5 70 OAHOTO TOA - TAKIKE OKOJIO 5,0 MI, OT OTHOTO
roma 10 3 et - okosio 10,0 mr; or 7 g0 10 jer - Taxke okono 10,0
Mr, a ot 11 1o 14 ner - oxono 15,0 Mr. [yt MaJTbuMKOB U JICBOYCK
MOJPOCTKOBOTO BO3pAacTa ypoBEHb IMHKA B IIa3Me KPOBU MPH-
HATO CUUTATh ONTHMANBHBIM B mpenenax 9,0-24,0 MkMonb/m, B
LenpHOl KpoBH - MeHee 13,0+0,6 MKMOIIB/I, 4TO yKa3bIBaeT Ha
onpenenéuueii MHKOAEGUIMT. [IpornocTndyecku HeOmarompu-
ATHO JUISL eTel BceX BO3PACTHBIX TPYI COAEP)KAHNE IIMHKA B
iaMe Kposu Hioke 8,2+0,9 mxmons/n [11,19].

B Teuenne nmocneqHMX JIET Poib NMHKA B (DYHKIMOHHPOBA-
HHUHM JIETCKOTO OPTaHU3Ma aKTUBHO MCCIIETYEeTCs, YTO OOBSICHS-
eTcs ero mprucyTcTBreM Oonee yem B 300 BaXHEHIIUX IS pa3-
BUTHS JETCKOTO OpraHum3Ma Metamutodepmentax [25]. Ha pas-
HBIX dTarax CTaHOBICHHS peOEHKA (0COOCHHO B KPUTHUECKUE
MEPHOIbI) POJIb IMHKA HEOIHHAKOBA.

CornacHO COBPEMEHHBIM TaHHBIM, IUHK MPHHUMAET yda-
CTHE B MPOIECCaX KJIETOUYHOTO JENCHUsS, Pa3sBUTHA M Kajb-
HU(pHUKAINN KOCTHOM TKaHH, TTOAAEPKAHUHU PETIPOAYKTHBHBIX
(GyHKINH U UMMYHHBIX IpoueccoB. LIMHK sBIseTCs 3HAYH-
MBIM (PaKTOPOM AaHTHOKCHJIAHTHOM 3aIIUTHI U HEOOXOANUM MPH
cuHTe3e nHeanuHa [13], cmocoOCcTByeT CHHTE3Y pOJOIICHHA U
BCACBIBAHHIO MHOTOYHCICHHBIX BUTAMHHOB, B NEPBYIO OdUe-
penb, Tpynmsl A.

B nacrosimee BpemMs 0COOCHHO aKTyasleH BOMPOC BIUSHUS
nuHKa Ha pyHknuonnpoBanue [{HC peO&nka B mosTamHOM pas-
BUTHU Mo3ra [28]. SBissch 3HAYUMBIM 3CCEHIMAIBLHBIM OHO-
9JIEMEHTOM, OH MPHHUMAET y4acTHE B CTAHOBICHUH BBICIIHX
MICUXUYECKUX (PyHKIMH, ydacTByeT B (POPMHUPOBAHHHU JIONTO-
BPEMEHHOM mamsATH peOEHKa, oOecmeynBacT CTPYKTypHOE H
¢dynkmonansHoe co3peBanue LIHC [12]. B perpocnekTuBHOM
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Y TEeKyILIEei IuTeparype noa4épkuBaeTcs 3HaUCHUE [IMHKA B pa3-
BUTHUU IICUXOMOTOPHBIX q)yH](LlPIﬁ, CTAaHOBJICHMU KOTHUTHUBHBIX
GyHKUMT peOEHKa, ero MOBEACHUSCKUX PEaKIUi U yCTONYHBO-
CTH K cTpeccy [5].

B mupokoMm cnekTpe IUCKYTaOenbHBIX IeIUaTPHUSCKUX
npo6sieM 0COOEHHO OCTPO 00CYXkaaeTcs 3HAUCHUE ACHHUIH-
Ta W U3JHUINKA [IMHKA B pa3BuTuu pebénka [6,11]. Kapmuko-
BOCTb, THIIOTOHAAM3M, arpodusi sSIMUEK M MPEACTATEIbHOM
KEJIE3Bl B HACTOALICEC BPEMSA IPUUHUCIICHBI K L[PIHKOJ:[C(.J[)I/ILU/IT—
HOW cuHApomartuke. YETKO MOKa3aHO, YTO KIMHUYECKas Ma-
HubecTanus MUHKOACHHUIIUTA OOBIYHO MPOSIBISICTCS TOJIBKO
10CJIe ero JUINTeIbHOro Hexoctarka. COINIaCHO COBpPEMEH-
HBIM TIpejcTaBieHusM [25], neduuuT unHKa B KpoBU Oepe-
MEHHBIX JKEHIIUH U Iuioja (0COOCHHO B MOCIEIHUE CPOKH
OCpeMEHHOCTH) MpOsBIsieTcss B (GopMe clenyrooueil cum-
NTOMATHKU: HU3KUN BeC NpU POXKACHUU (MeHblIe 2,5 Kr),
3aC€pKKa HEPBHO-IICUXHUYECKOIO0 pPAasBUTUA, BPOKACHHBLIC
HOPOKH, HAJIMYME NMPU3HAKOB HE3PEIOCTH, POXKJICHHUE Ocia-
Onennbix gerei [11,25].

V npereil Bcex BO3PACTHBIX TPyNI AeGUIMT LUHKA BbI-
3bIBACT CHU)KCHHE KPATKOBPEMEHHOM NaMsTH, HapylleHHe
HIPOCTPAHCTBEHHOTO MBIIIJICHHUS, CIIOCOOHOCTH K OOY4YEHHUIO
¥ YCBOCHUIO COLIMAIBHBIX HABBIKOB ((OPMUPYIOTCSI TOBEICH-
YecKUe peaklUu arpecCUBHOIO Xapakrepa). B mepsyio oue-
peab CTpagaroT ABUraTejibHass aKTUBHOCTb U HEAOCTATOYHOC
pa3BuTHE MOTOPHUKHM. B cBeTe maTosiornieckoil CHHIpoMa-
TUKK OOJIBIIIOE BHUMAaHUE YACIACTCA NCTCKHUM aTOINUYCCKUM
JIepMaTHUTaM.

Knunndyeckoli CHMITOMAaTHKON IHUHKOACMUIIMTA SIBISICTCS
TaKKe Pa3ApakUTEIbHOCTh, YTOMIISIEMOCTh, OECCOHHUIIA, CHHU-
JKCHUC aIIeTuTa, NoTepsa BKYCOBBIX Omymeﬂﬂﬁ, CKJIOHHOCTbB K
HIOHOCaM, HCXylaHHe, BBICBIIIAHMS HA KOXKE, yrpH, QypyHKYIE3,
IUIOX0€ 3a)KUBJICHUE paH, paccilanuBaHUE HOI'TEH, Oesble TsITHA
Ha KOJKe HOT, TyCKJIOCTb ¥ JIOMKOCTB BOJIOC. Y JieTell U IoApoCT-
KOB, OCOOGHHO Y MaJIBYMKOB, HAOIIOIAETCs MO3/HEE IOJI0BOE
co3peBanue. CortacHo psany pabot [9,17], cHuXKeHue ypoBHS
[IHKA B [IMHKOCOACPKAIUX (HEpPMEHTAX MPOBOLUPYET aKTHBA-
IIMIO psiJia TOPMOHOB, B IIEPBYIO OYepe/lb, KOPTU30JIA, YTO CIIO-
coOCTBYeT Pa3BUTHIO MpoleccoB Bo30yxaeHus. Hapymarorces
MEXaHHU3Mbl CAaMOPETYJISILIUH M KOMIIEHCAIIMU, 0COOCHHO Cpeu
ILCTQI\/'I MJIaAKUX BO3PACTHBIX I'PYIII, YTO HEraTUBHO BJIMACT Ha
HOBEJICHHE U YCIIEBAEMOCTb.

M30bITOK IIMHKA BBI3bIBACT HApYLICHHWE BCACBIBAHUS JKe-
ne3a U MeJH, CIOCOOCTBYS Pa3BUTHIO aHEMHUH, CHU)KCHHIO
UMMYHUTETA. Y JeTell IIKOJIbHOIO BO3pacTa U30BITOK LIMHKA
HapymaeT (GyHKIHOHAIBHYI aKTHBHOCTH IOKEIYIOUHOM
JKeJIe3bl, MajgacT bapbepHas cnocoOHOCTh neueHu. Hactymaet
HOpaKeHHE KOXKHBIX ITOKPOBOB, BBINAJCHUE BOJOC, MATOJIO-
rudeckas JIOMKoCTh Hortei. [Ipu Tokcuueckux go3ax cpenu
JleTel cTapUIMX BO3PACTHBIX I'PYINII MOTYT pa3BUBAThCs 11aTO-
Joruueckre HoBooOpasosanus. OHAKO, TOBBILICHUE YPOBHS
LOHWHKa B IJIa3M€ KPOBU C OJHOBPEMEHHBIM CHHXXCHHUEM KOH-
LEHTPALUU METAJJIOTHOHUHOB (TPAaHCIIOPTHBIEC OEJIKU IIMHKA)
SABJIACTCA NOCTOBEPHBIM ITPU3HAKOM LlI/IHKOI[e(bI/ILIl/lTa.

Cuprum — npou3BOJHOE OT JIATHHCKOTO Ha3BaHUsI OCTPOBA
Kunp. C numei B3pociblii 4enoBek MolydaeT eKeIHEBHO OKO-
10 2,0-5,0 Mr meau, u3 KOTopbIX ycBauBaercs He 6omnee 30,0%.
J1o 90% Meau OTKIIabIBACTCS B TICUCHU.

B acriexre pa3BUTHsI IETCKOTO OpraHM3Ma Meb CUMTACTCS
0COOCHHO 3HAYMMBIM MHKPOHYTpHeHTOM. Ero cyrounas mo-
TpeOHOCTD IS IeTeil pa3HbIX BO3PACTHBIX IPYIII HEOJHHAKOBA.
CorracHO NUTepaTypHbIM JaHHBIM [23,24], OHa COOTBETCTBYET
st aereit ot 0 g0 0,5 ner - 0,4-0,6 mr/cyT, ot 0,5 1o 1,0 roma —
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0,6-0,7 mr/cyT, ot 1,0 mo 3,0 ner - 0,7 xo 1,0 mr/cyT, ot 7 10 10
net - 1,0 go 1,5 mr/cyT, ot 11 mo 14 ner - 1,0 o 2,0 mr/cyT. s
JieTeit bonee crapiero Bo3pacta - ot 1,5 10 2,5 Mr/cyT.

ITo JaHHBIM OCHOBHBIX 6HOXI/IMI/I‘IGCKI/IX KOHCTAHT 4Y€JIOBCKa
[23], onTuMasibHOE colep)kaHUe MEAU B IUIa3Me KPOBH COOT-
BerctByeT 70-140 Mkr/100mi (enunuisr MKCA) miis MyxunH,
a taxke 85-155 mkr/100mn (eauuunst MKCA) i sKeHIMH.
CozepxaHue MeIy He JODKHO MPEBBIIATh B LEIbHOW KPOBH
100-120 mMxr%. B 3aBucuMocTH OT BO3pacTa dTH MOKa3are-
JIM 3HAYUTEJILHO MEHAITCA. Y JaeTeil B Bo3pacte oT 7 10 9
JIeT yPOBEHb MEJIU B KPOBU HE JOJKEH npeBbimaTh 84,0+5
MKI% (Manpuukn), 89,0+5,0 mxr% (neBouku); ot 10 mo 12
aet - 91,0£4,0 mxr% (manbuukn), 80,0£3,0 MKr% (IeBOYKK);
ot 13 no 14 ner - 90,0+£5,0mkr% (Manpuuku), 89,0£6,5 Mxr%
(neBoukn).

K MeznbconeprkanuM MeTaIoNnpoTeHHaM OTHOCUTCS LiepyIl-
JIOTJIa3MUH, B KOTOpoM Ha 1,0 Moiyib Oenka npuxoaurcs 8 aTo-
MoB Me/H. Ero ocHOBHOM (yHKIMEH SBIsSETCS TPAHCIOPT MEJIH,
C KOTOpOH OH J1abuiabHO cBsizaH. ONTUMAaNbHBIN YPOBEHb
LepyJUIOINIa3MUHa, COIJIACHO COBPEMEHHBIM JaHHBIM [22],
HE MPEeBBIIACT ISt My 4uH -70-140 MKT/MII, TSI KCHIIHH
— 85-155 mkr/mi. B snureparype, onTUMaibHbIil YPOBEHb Iie-
PYJUIOIIa3MHUHA, [UIS IeTeil pasiIMYHbIX BO3PACTHBIX TPYIII, K
COXKAJICHUIO, HAWTHU HE YAAJIOCh.

B kpoBu Meab HaXOAUTCS B CBSI3aHHOM C OEIIKaMH COCTOSI-
HUH, BXOJMUT B COCTAB KyNPOIPOTEHHOB U LEPYJIOIUIa3MUHAa,
NpUHUMasl HEMOCPEJICTBEHHOE y4acTUE B CHHTE3€ I'eMOIJIO-
Ouna. Meap NpUHUMAET ydyacTHe B a30THOM OOMEHE, BXOJs
B COCTaB PEIyKTa3HOI'0 KOMILJIEKCA. Y4YacTByeT B IpoLeccax
(GbopMHPOBaHHs IPUTPOLMTOB, sIBIsIETCs KodakTopoMm ¢ep-
MeHTOB. MHAyIMpyeT 00pa3oBaHue CyNepOKCHI-NOH-PaIKa-
J1a, KOTOPBIH IPU peakiiy ¢ MEPEKUChI0 BOAOPO/Ia, B IPUCYT-
CTBUHU TPEXBAJIEHTHOIO JK€Jie3a, FEHEpUpPYyeT TUAPOKCUJIHbIE
paarKaibl, HeOOXOAUMBIC IJIs PACIICIUICHUS Psijia MPOAYKTOB
BOCHajeHus. Mellb IPUHUMAET Y4acTUE B CHHTE3€ KOJlIareHa
JyacTHHA U reMoriobuna. OnTuManbHOe COJepKaHUEe MEIH
HEOOXOUMO ISl OAACpKaHMUsI (HYHKIIMOHATBHON aKTHBHO-
CTU MHOT'MX BHTAMHHOB, CT3.6I/IJ'[I/I3aLII/II/I THUOJIOBBIX TPYIIII,
nojepKanust (yHKIHOHAIBHON aKTUBHOCTH Jecarypasbl,
HEePEeBOSIICH CTeapUHOBYIO KUCIIOTY B OJICMHOBYIO U IpyTrHe
IMOJIMHEHACBIIICHHBIC )XUPHBIC KUCJIOTBI.

Jlaxke HE3HAYMTENBHBIM M30BITOK MEIW OKa3bIBAET KaTasiu-
THYECKOE BO3/ICHCTBHE HA OKHCINTEIbHO-BOCCTAHOBUTEIIBHbIC
MPOIIECCh OpraHu3Ma peOEHKa. AKTHBHUPYIOIIAs CIOCOOHOCTh
OOJIBIIMHCTBA BUTAMUHOB IpyIIbl B n ackopOuHOBOM KuciO-
TBl 3HAYUTEIHLHO CHM)KACTCSI, NMaJaeT BBIICIUTENIbHAS CII0CO0-
HOCTb MOYEK, MOpaXkaeTcsi pyHKIMOHAIbHASI aKTUBHOCTh I1eUe-
Hu. Cpeau pereil MilaflIMX BO3PACTHBIX I'PYI Pa3BUBAIOTCS
HOBBIILICHHAs BO30yIUMOCTh U OSCCOHHHMIIA, B OOJiee CTapIInNX
BO3paCTHBIX Irpynrax - 3aMETHOC YXYALUICHUE IaMATH. le/IHﬂTO
cuuTtarh [11], uTo nake HeGoOIbILIOE HAPYILICHUE OOMEHA MEH U
[IMHKA MOXXET IIPOBOLIMPOBATH CUMIITOMATHKY 0oJie3HM Buibco-
Ha-Konosanosa. [To nanHbM psiga aBTopoB [6,11], y OonbHBIX
mm3oppeHnell 1 MaHHAKaJIbHO-IEMPECCUBHBIM MCHX030M CO-
JIepyKaHUe MeU B KPOBH OCOOCHHO BBICOKOE.

Jeduuur mMenu npoBOLUPYET pPa3BUTHE aTepPOCKIEpo3a,
CTeHOKapaAuH, HH(papKTa MUOKap/a, a y JIeTei Bcex Bo3pacT-
HBIX I'PYIII ABJIACTCA 3HAYUMOM le/ll{I/IHOﬁ CHHWIKXCHUSA YTHUIIU-
3alMu Kese3a U pa3BuTus anemuu. Yacrto popmupyrorcs (B
IIEPBYIO O4Yepeb Y MaJbUUKOB) pa3MArdyeHue KOCTHOH M Je-
(UIUT COCTUHUTEIBHON TKaHH, CIOHTAHHBIC TepeomMbl. Ha-
OirofaeTcs TEHACHIUS K OyJIeMUH, HEIIPABUIBLHOMY PEKUMY
npuéma nuiy, oxupenuro. Cpeau aeTel crapiux Bo3pact-
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HBIX TPYII MOTYT BBISIBUTBCS IIPU3HAKU CaXxapHOTO auabeTa.
Cpenu neBouek ACPHUIMT MEIU CIOCOOCTBYET CHUKCHHIO
(YHKITMOHAIBHOW aKTUBHOCTHU IUTOBHUIHON JKeJe3bl, a TaK-
JKE 3aJIePIKKE MOJOBOr0 pa3BUTH. Y JIETEH BCEX BO3PACTHBIX
IpyII HACTyHaeT HapylieHue GOPMUPOBAHUS CEPACUHO-CO-
cynucToil cuctemsl. [Ipu neduuure menu pa3BHBaeTCs JUC-
IUIa3Us COCIMHUTENbHON TKaHU, HeHpoJereHeparus u CHIxXe-
HYE IPOLIECCOB MUITUHU3ALIUH.

Takum 00pa3oM NPHUBEACHHBIC B JHUTEPATYpHOM 0030pe
JIAHHBIC IMOKA3bIBAIOT, YTO ACPUIIMT WM H3JIHIICK ICCCH-
IMaJIbHBIX MUKPODAJIEMEHTOB B OMOJOTMYECKHX CyOcTparax
HOAPACTAOLIEro opraHu3Ma pedeHKa SBISIeTCsl BaXKHOM Hpo-
07eMOil COBpEeMEHHON KIMHUYECKOH NeauaTpuu. YpPOBEHb
MOCTYIUBIIEIO B OPraHU3M KaXJOr0 HYTPHEHTAa MOXET
UHAWBUAYATbHO OTJIMYATHCSA OT MPUHSATHIX B KIMHHYECKOMH
NeNATPUH BEJIMYUH M HEOOXOAMMBIX KOHIICHTPAlUl, OJHA-
KO ero ()U3MOJOrHYecKoe BO3JeicTBHE 00s3aTeIbHO Ccove-
TaeTcsl ¢ JIeHCTBHEM IPYyroro MHUKPOIJIEMEHTa, CIIOCOOHOIro
MOTCHIIMUPOBATh WM TOAABIATH OHOMOTHYCCKUN 3D EKT.
CortacHO COBPEMEHHBIM MPEICTABICHUSM, STO JIOJDKHO yUH-
TBIBATHCS MPH OLIEHKE HAOII0IaEMbIX 0COOCHHOCTEH TCUCHUS
U IIPOTHO3a PacCCTPOMCTB JETCKOro Bo3pacra. BzaumoorHo-
IIEHUS] 9CCEHIMAIBHBIX 2JIEMEHTOB UMEIOT TaK)Ke XPOHOJO-
TMUYECKYIO 3aBHUCUMOCTb, T.K. CBA3aHBI C CE30HOM, BPEMEHaAMU
roJla, MHTEHCUBHOCTBIO OCBEIICHUS, OTYETIMBO MEHSIOIIUX MX
Ouonornyeckoe B3anmoselicTBue. OLEHUBAsE OCHOBHBIC THIIBI
B3aUMOJICHCTBUS (XUMUYCCKHUN, OMOXUMHUCCKHUH, (HU3NOTOTH-
YeCKU, MEIULMHCKUN) B JIMTEpaTypHOM 0030pe IpUBEICHBI
KIIMHUYECKHE PEKOMEH/IAIIMK YPOBHS UX CYTOYHOTO IpUeMa 1Jist
MaJIBYMKOB U JICBOUEK PA3JIMYHBIX BO3PACTHBIX IPYIIIL.
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SUMMARY

MODERN INSUES OF ESSENTIAL TRACE ELEMENTS
LEVEL INFLUENCE ON CHILDREN AND ADULTH
HEALTH (REVIEW)

Chochia A., Geladze N., Gogberashvili K.,
Khachapuridze N., Bakhtadze S.

Thilisi State Medical University; Center for Mental Health and
Prevention of Addiction, Thilisi, Georgia

Systematic review article reported that essential trace elements,
mainly microelements Copper and Zinc (deficiency and high
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values concentration disbalance in blood) play significant
roles in neurodevelopmental processes and are associated
not only with inattention and hyperactivity, impulsivity
symptoms among children and adolescents in the most critical
active growth and development periods (between 3 and 16
years old). In the same time previous studies have proposed

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

that clinical symptoms are significant associated their levels
and positively correlated with cognitive symptomatology
as trace bioactive substances. Their functional connectivity
is different and is one of the serious problems for clinical
pediatric.

Keywords: essential trace elements, clinical pediatric.

PE3IOME

COBPEMEHHBIE ACHEKTHI BO3JIENICTBHS DCCEHIIUAIBLHBIX MUKPODJEMEHTOB
HA OPTAHH3M JETEI U HOJPOCTKOB (OB30P)

Youus A.T., lenagze H.M., lor6epamBuim K.51., Xauanypuasze H.C., baxraaze C.3.

Tounucckuii 20cyoapcmeentviti MeOUYUHCKUL YHUGepcumen,
Lenmp ncuxuuecrkozo 300posvs u npesenyuu napkomanuu, Tounucu, I pysus

B nuteparypHOM 0030pe MPUBEACHBI JaHHBIC KACATCIBHO
JICUCTBUSL HAa OpPraHU3M JeTel M MOJIPOCTKOB (pa3iuyHbIC
YPOBHHU COJEp)KaHUsl B IJIa3M€) 3HAUYUMBIX CCEHIMATbHbBIX
MHKPODJIEMEHTOB - IIUHKA U Meau. [lokazaHa CIIOKHOCTb UX
B3aMMOOTHOIICHUN Ha MYyTH MOCTYIUICHUS U BCAChIBAHUS.
O6o3HaueHa aKTyalbHOCTh TeMaTHKH. Ha ceromHsmHui
JICHb BOTIPOCHI JEHCTBHUS MaKpo- U MHUKPOIJIEMEHTOB, paH-
JKUPOBAHUE KIUHUYECKOH CUHAPOMATHUKH C MX YPOBHEM B
OpraHu3Me JeTed W MOJPOCTKOB, KOHCTATALUs MPUYUHHO-
CIJIEICTBEHHBIX B3aUMOJCHCTBUI C YUYETOM BO3PACTHBIX H

TCHACPHBIX (baKTOpOB, MOHHUTOPHUHI pacopoOCTPaHECHHOCTHU
HEBPOJIIOTUYECCKUX HapymeHm?l ABJIAOTCA NPUOPUTETHBIMU
MCAUIUHCKUMHU KaTEropusaMU B KJIMHUAYECKOM neauarpuun
1 HEBPOJIOTUH.

CymmapHaﬂ OLICHKA YKa3aHHBIX (baKTOpOB J1a€T BO3MOKHOCTh
ONPEACIIUTE XapaKTEP TOKCUYCCKOI'0o I[eﬁCTBHH KaxJ0ro 3CCCH-
IUAJIbHOI'O HYTPHUCHTA Ha OpPraHu3M pe6eHKa B KPUTHYCCKHUE
MEPUOABbI €ro poCTa U pa3sBUTHA. HpHBeZ[eHBI TpeGOBaHI/IH K I10-
CTOSAHHOMY M JOCTAaTOYHOMY ITOCTYIIJICHUIO KaXK10I'0 MUKPOIJIC-
MEHTA B J10- 1 II€pUHATaJIbHBIX IIEPUOIAX.
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COCTOSIHUE METABOJIM3MA U MWHEPAJIBHOM MJIOTHOCTH KOCTHOM TKAHU
Y AETENU C PEKYPPEHTHBIMU BPOHXUTAMHU

Oguapenko JI.C., ImutpueBa C.H., Beprerea A.A., Kpszkes A.B., Hleayasko [1.H.

1’3 «3anoposwcckasn meouyunckas axaoemus nocieouniomnoz2o oopazosanus M3 Yrpaunvry

Octpble 3a001€BaHHS OPraHOB JbIXaHUS BOCIAINTEIBLHOIO Te-
He3a y JIeTell sBIsoTcsl Hanbosee 4acToi NpUUMHOI oOpalleHus
K Bpady, OIXObI K TEPaUi KOTOPHIX HA CErOIHAIIHUI JIeHb J10-
CTaTOYHO XOPOIIO pa3zpaboTaHbl. JIJIMTENBHOCTh TEYEHHMs 3THX
MaTOJIOTMYECKNX COCTOSIHMH, B OOJNBIIMHCTBE CITydaeB, HEIMpO-
JIOJDKUTENbHA, @ HCXO/Ibl HE HECYT 3HAUMTEIIbHBIX HETaTUBHBIX 110-
CJICJICTBUH JJIS1 COCTOSHUSA 370POBbS MALMEHTOB [9].

OJIHaKo CHUTYyals CyIIECTBEHHO MEHSETCs MPU YacThIX TO-
BTOPHBIX 3a00JI€BaHUSX HH(EKIIMOHHOTO IPOUCXOXKICHUS B
YaCTHOCTH, peKyppeHTHOM Oponxute (PB). Vkasannas maro-
JIOTUSI TIPEJICTaBIsIET Yrpo3y 370pPOBBIO J€TeH He TONBKO 10
NPUYMHE THKECTH CaMOro 3a0oJeBaHMs, HO M B pE3ylbTare
€ro HEeraTUBHOIO BIMSHUS Ha MMMYHHO-SHIOKPUHHBIH U Me-
TabOMMYECKUH CTaTyc MalMeHTa, HHTErPalbHbIM MOKa3aTeneM
KOTOPOTO B JIETCKOM BO3pacTe SBIAeTCs (POPMHUPOBAHHE KOCT-
HOH cucteMsl [15]. M3BecTHO, 4TO BOCHAIMTENBHBIN HpoLecc
OKa3bIBAaeT OTPUIIATENLHOE BIMSHHE Ha OCTEOreHe3 B CBSI3M C
OOIINM TIPOMCXOMKACHHEM M3 OJHUX TEMOIMOATHYECKHX Mpe[-
IIECTBEHHUKOB Makpo(]aroB U 0CTEOKIACTOB — KJIETOK, Pe30p0-
LMPYIONMX KOCTHYIO TKaHb, CJIEIOBATEIBHO, WHPEKIMOHHOE
BOCNAJICHHE, KOTOPOE MaTo(pU3HOIOTHYECKH COIPOBOXKIAET-
Csl aKTHBalMell IpaHyloUTapHO-MaKpoaraabHOW CHCTEMBI,
y nereil ¢ Pb cnocoOHO MHUIIMHPOBATH YCUIIEHUE PE30POLUH
KOCTHBIX CTPYKTYp [19].

BzaumoneiicTBue OGpOHX0NEro4HON M KOCTHOM CUCTEM Hauu-
HaeTcs ellle B MEePHHATAILHOM MEPHOAE, KOTa allbBEOISIPHbIE
KJICTKH 2 THIa HAYMHAIOT BBIICIATH aKTUBHYIO ()OPMY BUTAMH-
Ha /I, — 10,25(0OH)2D,. ITocne nokanbHOro npeodpasoBaHus B
BbICOKOCTAOMIBbHBIH 10,25(OH)2-3-epi-D,, on crocobeH MoBbI-
mwarb cuHTe3 GoconunuaoB cypdakraHTa, MOBBILIATE CHHTE3
HPOTEHHOB Cyp(aKTaHTa, T.. aKTUBHO y4acTBOBATh B paboTe
OpraHoB AbIxaHus [17].

Hannune neduimra ButamMuHa J{ accorumpyercs ¢ MOBBI-
ICHWEeM YacTOThI Pa3BUTHUs HHQEKIUIT PECIIUPAaTOPHOTO TPaKTa
y netei u co cMeptHocThiO [17]. Hapymienne kocTHON TKaHU
SIBJISIETCS] PACTIPOCTPAHEHHBIM COCTOSTHUEM CPEAN MYJIbMOHOJIO-
T'HYECKUX OOJIBHBIX, CHOCOOHBIM K BOCCTaHOBJICHUIO MOCIIE Te-
panuu ocHOBHOTO 3a0osneBanus [4]. [Ipumenenue Butamuna /|
CHIDKAaeT PUCK 3a00J1€BaHUS OCTPBIMHU PECTIMPATOPHBIMU O0JIe3-
HsiMu [12,14]. OgHako Mcciie1oBaHUH, HOCBSIIEHHBIX TpodiieMe
HapyIICHUH OCTEeOreHe3a y Jietel Ha ()oHe PeKypPEHTHBIX GopM
OCTPBIX OPOHXHMTOB HEJOCTATOYHO, HE pa3pabOTaHbl YHUPUIIU-
POBaHHbIE TOAXObI K 00BEKTHBHOMN OL[EHKE COCTOSIHHUS KOCTHOI
TKaHu y nereil ¢ Pb [5]. BeimensnoxxeHHoe TUKTyeT HEOOXo-
JUMOCTb IPOBECHUS AaJbHEHIINX HCCIeJOBAaHUN B 3TOH 00-
JIACTH.

Llenbo mnccrenoBaHus SBUIOCH OIpPE/ENIEHUE COCTOSHUS
KOCTHOTO MeTaboiaM3Ma M MUHEPaNbHOH IMIOTHOCTH KOCTHOM
TKaHU y JeTel ¢ peKyppPEeHTHBIM OPOHXHTOM.

Marepuas u Mmetoabl. [Ton HabmoneHrem Haxoaumuch 120 sie-
Teit B Bospacte ot 6 1o 10 ser. et Obln pa3nesneHs! Ha 2 rpyI-
nbl: | (ocHOBHas) rpynma — et ¢ Pb (n=60); 1 (cpaBHenus) rpym-
Ta — JIeTH, SMN30ANYECKH OOJIEIOIIE OCTPBIMHI PECITHPATOPHBIMU
3aboneBanusiMu (n=60). CpenHuii Bo3pact coctasui § siet. Jletr B
rpymnmax ObUIM COMOCTaBUMBI 110 BO3PACTY, TIOJY, COLMAIbHO-ObI-
TOBBIM U TeorpadUIecKUM yCIOBUSIM MPOKUBAHHMSI.

© GMN

OT16op nereil B HMCCleJOBaHUE OCYILECTBISUICS TIOCIE aM-
Oy/IaTOpHOTO BEAEHUS MAILMEHTOB IO MOBOJY OCTPOH pecru-
partopHoil martonoruu. Kpurepun BximtodeHus B 1-1o rpymmy
HaOmoneHnst — 1eTu 000X MOJIOB B Bo3pacTe oT 6 1o 10 jer
(BKJIIOYMTENIBHO); MOANHMCaHHEe HWH()OPMHUPOBAHHOIO COIIACHS
ponutensamu; Hannuue Pb (3 u Gomnee pas 3a0oneBaHus OCTPHI-
Mu OpoHXHTamMM TedeHue | rozja), oTCyTCTBHE CHCTEMHON Te-
panuu rImrOKOKOPTUKOCTEPOUAaMU U HUTOCTATUKAMU B TCUCHUE
180 mpenpiAylMX AHEH, OTCYTCTBHE aJUIEPTUUECKON TaToso-
run. Kpurepun or6opa Bo Il rpynmy HaGmroneHus — 1eTH 000UX
II0JIOB, B BO3pacTe oT 6 10 10 JieT BKIIOUUTETbHO; OAMUCAHNS
MH(OPMHPOBAHHOTO COIVIACUSL POAUTEIISIMH; 3a00JIeBAEMOCTh
OP3 (puHOCHMHYCHT, (DApUHTOTOH3MIUINT, OPOHXHT) MeHee 6
pa3 B rofl; OTCYTCTBHE XPOHUYECKOI COMaTHYECKON U ajlIepru-
yeckoi maronoruu. Kpurepun uckimodeHus: Bo3pact pebeHka
MeHblie 6 1 6onee 10 j1eT HanuYNe BPOXKASHHBIX aHOMAHUiT pa3-
BUTHUSL OPraHOB JbIXaHHWS, MYKOBUCLHI034a, IEPBUYHBIX UMMY-
HOlle(l)l/lLIHTOB; HaJIM4Yue COMAaTHYCCKHUX 3360.]'[633.[{[/]]‘/’[ B CTaJuH
JICKOMIIEHCALIMK; OTCYTCTBHE HWH(MOPMUPOBAHHOIO COIVIACHS
poauTeneii Ha MPOBEAECHNE UCCIIEA0BaHUS.

OrmpeiesieHne B CHIBOPOTKE KPOBH OOLIEro KajbLMsS MPOBO-
Jquiy 1o meroxy Moibkuca u 3aka («Kanpuuit»y AO «Pearent»
r. JInernp). YpoBeHb JAHHOTO MaKpO3JIEMEHTa OLEHUBAJICS C T10-
MPaBKOM Ha ero CBs3bIBaHME C OeJKaMH 10 ciexyromei dop-
MyIie:

00T KaJIbIMil TITa3Mbl ¢ TONPABKOH (MMOJIB/JT) = H3MEPEH-
HBI YpOBEHb Kasblus ruia3mbl (MMoutb/m)+0.02*(40 — u3me-
PEHHBIIT YpOBEeHb abOyMIHA T1I1a3MBI (T/71)).

VYposenb docdopa B CHIBOPOTKE KPOBH OMPEIEISUTH 110 BOC-
craHoBieHuo  (ochopHo-MonudaeHoBoI Kucnotel («Dochopy
AO «Pearent» . JlHenp). AKTMBHOCTb ILENOYHOH (ocarassl
(ILI®) ompenernsiack MeToROM (OTOMETPHUH PACIICIUICHHOTO (e-
Hungocdara 1o penona. Buramun J1, (25(0OH)/L,), ocTeokanbiun
u naparropmoH (I1TI") u mpoaykThI Aerpaganuy Kosiarena 1 Tuma
ONpENeIsI! B CHIBOPOTKE KPOBH METOJOM JIEKTPOXEMHIIFOMHU-
HucieHtHoro nMmyHoanamza «KECLIA» Ha ananmmzarope Elecsys
2010 (Roche Diagnostics GmbH, I'epmanust).

Jlnsg TOYHOro M3MEpeHHs COCTOSHMA MHMHEPAJLHOM IUIOT-
HocTH KocTHOM Tkanu (MIIK) y nereit I rpynmsl, comacHo
pexomenpanusam ISCD Pediatric Official Position [21], mpoBo-
JMJIach JIByXIHEPreTHYecKas PEHTIeHOBCKas abcopOiuome-
tpust (Dual-Energy X-ray Absorptiometry — DXA) Ha anmapare
Lunar Prodigy Primo DXA System (analysis version: 11.40),
npousBoctea General Electric Healthcare (CILA). U3mepenus
MIIK npoBoaunuch B OMpENENEHHBIX MECTaX — MOSICHUYHBIN
otaen no3BoHouHuka (L1-L4), melika Oenpa (cymMMapHO WM
no pernonam). ObecrneueHne 6€30MaCHOCTH OCYIIECTBISUIOCH
B COOTBETCTBHUHU C TpeGOBaHI/IﬂMI/I O(I)I/ILII/IaHbHOI\/'I HUHCTPYKINH
ISCD Pediatric Official Position [21]. Jly4eBas Harpyska mpu
1 uccnenosannu DXA cocrasuna 0,02-0,03 M3B (cymMMapHO).
Jlnst onenkn MIIK ucnones3oBancs Z-KpuTepuid, KOTOpBIi sBIIs-
€TCsl €AMHCTBEHHO BO3MOXHBIM U1 00CIeJ0BaHU JeTeil U pe-
KOMEHAOBaH JIs1 NAaUEHTOB C XPOHUYECKUMU 3a00JIEBAaHUSIMHU
C YYeTOM I10J1a, STHUYECKOW MPHHAIIEKHOCTH M aHTPOIIOME-
Tpruueckux xapakrepuctuk. Ilo nannsim DXA B pacueT npuHu-
Majicsl TONbKO Z-KPUTEpHUi, Kak pa3HOCTh MEXKAY N3MEPEHHON
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IUIOTHOCTBIO KOCTHOW TKaHU U CPEAHENOMYJIALOHHON HOPMOi
JUISL TOTO JKe T0JIa U BO3pacTa. YYacTKU CKeJleTa, OTOOpaHHbIe
it DXA u3mepenuii, Obutn MHQOPMATHBHBIMU JUIsI UCCIIEI0-
Banust B neauarpun. Cornacuo ISCD Pediatric Official Position
[21] ypoBens Z-kputepus B auanazone < - 2,0 pacueHuBaics
Kak «Bo3pactHoe cHiwkeHue MITK», 6ornee - 2,0 — kak «MIIK
B IpeJesiax Bo3pacTHoi HOpMbD». Jlersim Il rpynmsl naHHo€ Hc-
ClIe/IOBaHUE HE IIPOBOIMIIOCH BBU/IY OTCYTCTBHSI TOKA3aHUIA.

Jlis comocraBiieHHUs IBYX BBIOOPOK 10 4acTOTE BCTpedae-
MocTu 3ddexra mnosydeHHbIe pe3ynbraThl 00padaThIBAIKCh
HerapaMeTpHUeCKUM YIIOBbIM Kpurepuem @umepa ¢. Bcee
MCCIIC/IOBAHUS MIPOBE/ICHBI C COOMIONCHUEM STHYECKUX IMPHH-
UIoB MeIuIIMHCKOTO UCCIIe0BAHMS, TPOBOUMOIO Ha JHOJISX,
npuHATHIX XenbcuHnckoi Jleknapanueit (2008) u KauectBenHou
Kimanueckoii [paxruxoii (GCP).

PesyabTatel u obcy:xaenne. Ilokasarenn CbIBOPOTOUHOTO
coziepKaHusl OHOXMMHUYECKUX MapKepOB KOCTHOTO METa0oIIH3-
ma y nereii [ u Il rpynn npexncrasinenst B Tabiuue 1.

Cpenu nereit, 6onbHbIX PB, B cpaBHeHuu ¢ nersmu 11 pynmsl,
BBISIBJICHO YBCJIMYCHHC KOJIMYECTBA IMALIUEHTOB C MMOBBIIIEHHOM
aktuBHOCTHIO LD Ha 35,0% (p<0,05), CBIBOPOTOUHOTO Cozep-
JKaHUS OCTEOKaJIbLHHA - Ha 66,7% (p<0,05), npoxykToB nerpa-
nanuu koyvtarena 1 tumna - Ha 15,0% (p<0,05), IITT - na 13,3%
(p<0,05). Y nereii I rpynmnsl HabI0AATI0Ch CHIPKCHNE KOHIICH-
tpauu 25(0OH)D B ceiBopoTke kpoBu Ha 30 Hr/mi, T.e. y 60Jb-
HbIX PB neteili BeisiBiieHa Oojiee HU3Kasi 00€CIEUEHHOCTh BUTA-
MHWHOM )1, B CPAaBHCHUHU C DIIU30ANYCCKU GOHC}OLI.II/IMI/I JACTbMH.

Uccnenosanue metonom DXA 6onbubix PB nereit nponemon-
crpuposaiio 24 (40,0%) snuzona cumxenns MIIK no3Bonounu-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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ka B L1, 25 (41,7%) snuzonos — B L2, 24 (40,0%) snu3ona — B
L3, 27 (45,0%) smuszonoB — B L4. B weiike neBoro 6enpa B 28
(46,7%) cnyuasx BbIsBICHA MOHWKEHHBIN noka3arens MIIK, B
mieiike mpasoro 6enpa — B 22 (36,7%) cinydaeB. Y nereid co cHU-
skernem MITK kiuHHYECKHE MPOSIBICHUS KOCTHOTO Je(hHIIUTA
OTCYTCTBOBAJIH.

[Mony4yeHHble JaHHBIE MOKA3aJdM CTATUCTUYSCKH 3HAYUMOC
yBEJIMYCHHE KOJIMYECTBa ManueHToB ¢ Pb, B cpaBHEHHH C JIeThb-
MH, KOTOpBIE OOJICIOT SMHU30UYECKH, C MOBBILICHUEM B CHIBOPOT-
ke kpoBu akrtuBHoctu LD, comepxanust ocreokanbimua, 1T
U TPOIYKTOB JIErPaJialiii KojlareHa | Tura, T.e. aKTHBALMK KaK
MPOLIECCOB Pe30pOLIKK, Tak ¥ KocTeoOpasoBanusi. M3BecTHO, 4TO
9TH OHOXUMHYECKUE MapKepbl MO3BOJISIIOT HA PAHHUX JTarax Ha-
pylLIeHus Kanbluii-pocdopHOro oOMeHa M ocTeoreHesa JuarHo-
CTUPOBATh NIPU3HAKH ITOTEPU KOCTHOM Macchl [22].

CoracHO J1aHHBIM OHOXMMHYECKHX MapKepoB KOCTHO-
ro merabonusma [7], y nereit 6onbHbIX Pb BBISIBICH KOCTHBIH
JNeQUINT ¢ COMYTCTBYIOIIMM ITOBBIIICHHEM YaCTOThI BOCIIANH-
TENBHBIX MPOLECCOB MH(PEKIMOHHOTO reHe3a. [1oqo0Hble naH-
HbIe OBUTH MOJTyYEHBI Y ACTeH C XPOHUYECKUM HH(EKIIMOHHBIM
Oponxutom [15].

Oo0pataer Ha ceOst BHUMaHUE TOT (BAKT, 4TO CHHIKEHUE YPOB-
HS KaJIbLIMs B CBIBOPOTKE KPOBH y JieTel | rpynmsl ObL10 cratu-
CTHYECKH HEIOCTOBEPHO M Kosebanock B mpexpenax 10-15% or
HIDKHEH TPaHUIIbl BO3PACTHON HOPMBI I1OCJIE MONPABKU Ha CO-
Jepkanue aaboyMuHa. [1oBbIIIeHHE COAEPKAHUS OCTEOKAIIbIIN-
Ha yKa3blBaJI0 Ha YCHJICHHE IPOLECCOB 00pa30BaHUsI KOCTHOM
TKaHU B YCIIOBHSX €€ IOBBIIICHHOH (u3nomornyeckoi (Bos-
PAcTHOI1) ¥ ATOJIOTUYECKOH (BCIICACTBUE BOCIIAJICHHS) pe30p0-

Tabnuya 1. Buoxumuueckue Mapkepbl KOCMHO20 Memadoau3mMa y oemetl 2pynn HabaoOeHus:

KonnuecTBo gereii ¢ Anana3oHoM nokasaresei
JInana3on nokasareJs
I rpynna (n=60) II rpynna (n=60)
OOuMii KaNbIHii CBIBOPOTKH KPOBU

2,25-2,87 MMOIB/1 48 (80,0%) 57 (95,0%)

<2,25 Mmob/1t 12 (20,0%) 3 (5,0%)

®Docdop CIBOPOTKU KPOBH

>2,26 MMOJIB/JT 0 1 (1,7%)
1,29-2,26 MMoIb/J1 58 (96,7%) 57 (95,0%)

<1,29 mmonb/a 2 (3,3%) 2 (3,3%)

AxTtuBHOCTH IO

>348 O] 24 (40,0%)* 3 (5,0%)

72-348 O4 36 (60,0%) 57 (95,0%)
OcTeoKanbluH
>43 Hr/mn 54 (90,0%)* 14 (23,3%)
11-43 ur/mn 6 (10,0%) 46 (76,7%)
[Taparropmon

>70 Hr/min 9 (15,0%)* 1(1,7%)

15-70 ur/mn 51 (85,0%) 59 (98,3%)
[IpomyKTh! nerpaganun KojutareHa 1 tuma

>0,584 Hr/mi 14 (23,3%)* 5(8,3%)

0-0,584 ur/mn 46 (76,7%) 55 (91,7%)
25(OH)D

30-100 ur/mi 0 35 (58,3%)
<30 Hr/mn 60 (100,0%) 25 (41,7%)

npumeyanue: * — docmogeprocmv omauduil 8 cpagnenuu co 1l epynnoii (p<0,05)
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. Beicokuii ypoens aktuBHocTH JID obecneunBan dusmo-
JIOTHYECKUH yPOBEHb Heopranudeckoro gocdopa B CbIBOpOTKE
KpOBH, OOHapyXeHHbIH y jaeTeil rpynn HabmoneHus. [Ipunu-
Mas BO BHUMaHHE HE3HAUMTEIIbHBIM, OJHAKO 0oJiee BBICOKHI
yposens IITI" y nmeteit I rpynmel, CBIBOPOTOYHOE COZIEpXKAHUE
00I11eT0 KaJIBIIHSI B TIPEIE/IaX BO3PACTHOM HOPMBI, TIO BCEil BEpo-
ATHOCTH CBSI3aHO HE TOJBKO C JOCTATOYHON 00ECIIEUCHHOCTHIO,
HO ¥ CO BTOPUYHBIM THIIEPIAPATHPEO30M.

[Moseiennyto koHuenrpanuio I[ITT y nHeGonpimoro umcna
nereit I rpyniel B cpaBHEHMM € JETbMH C THIIOKaJIbIMEMHUCH,
ClIe/lyeT paccMarpuBaTh KakK IMOJOKHUTENbHBIA (akTop, yKasbl-
BAIOILMI, YTO HEAOCTATOK KaJbLU HE BO BCEX CIydasiX CONpPO-
BOX/IA€TCSl CYLICCTBEHHBIM MOBPEXKICHUEM KOCTHOW TKaHH, a
CBSI3aH C €ro MOBBIIIEHHOW MOTPEOHOCTHIO, YTO JOJDKHO OBITH
KOMIICHCHUPOBAHO TIOBBIIICHHBIM IIOCTYIUICHUEM KajbLus B
nporecce Oyayieil TepaneBTHYecKoil Koppekimu. Y aereit ¢
rUnoKajgbliueMucii 1 60oapHbIX PB maHHBINA Mporece mpoTeKkaeT
Gosiee HeratuBHO, yeM BO Il rpymme, Tak Kak KOJHYECTBO 3a-
peructpupoBanHoro noseiuieHus [ITT B nepBoM ciayudae Obu10
CTaTUCTUYECKU 3HAYMMO OOJIBIIIE.

Xapakrep METaboIMYeCKUX IPOLIECCOB IPOJEMOHCTPUPOBAI
akTuBanuio y aereil ¢ Pb npoueccos pe3opbuun u kocreobpa-
3oBaHus1. CleqlyeT 3aMeTHUTbh, YTO (PU3HOJIOTHYECKH, YCHUIICHUES
pe30opOuuK XapakTepHO Ul JETCKOTO BO3pacTa, obecneurnBaeT
OBICTPBIIl 000POT KOCTHBIX CTPYKTYp B IEPHOJ MHTEHCHBHOIO
pocTa, 0fHAKO yCHIICHHE ITOTO mporecca y 6onbHbIX PB nereit
CIOCOOHO HEeraTHBHO BIIUSTH Ha HOPMaJbHbIH ocTteorenes. [1o-
BBILIICHUE YPOBHS OCTEOKAJIBLMHA, KAK YyBCTBUTEIHLHOIO Map-
Kepa 0CTEOCHHTE3a, OTPaXKajo MOBBIILICHHYIO METa00IMIECKYIO
AKTUBHOCTb OCTE00IaCTOB KOCTHOI TKaHH, YTO CBHICTEIILCTBY-
€T 0 HaNPsDKEHHOCTH MTPOLIECCOB 00pa30BaHMsl KOCTH B YCIIOBH-
AX MOBBIIIEHHOTO pa3pylieHus. Mcxons u3 Toro, 4to BBICOKUN
ypoBerb IITI" B KpoBH IOfABISIET aKTUBHOCTH OCTE00JIACTOB,
HIPONYLHPYIOMHUX OcTeoKadbluH [20], TO BBICOKHH CBIBOPO-
TOYHBIM YPOBEHb OCTEOKAJbIIMHA MOXKET BBI3BAaTh Pa3BUTHE
HEOOJIBIIIOTO KOJIMYECTBA CIIy4aeB BTOPHYHOTO IHIIepIapaTupe-
o3a. Cpenu 3710poBBIX JeTel MOBbIIICHHBINH ypoBeHb IITI 3a-
peructpupoBat TobK0 y 0,9% 00CIeI0BaHHBIX, B TOM YHCIIC U
Ha (oHe nmoHmKeHHoro cogepkanust 25(OH)D.

M3BecTHO, 4TO B HOPMAJBHBIX YCJIOBHUSAX DPAa3BUTHS IETEH
YCKOPEHHBIE MPOLECChl OCTEOreHe3a, KOTOpble HEOOXOIUMBI
KakK Juld pocTa cKejeTa, Tak U [yl KOMIICHCALMK YCHUIICHHOM pe-
30pOLHH, TOIKHBI COIPOBOXKIATHCS MOBBIILICHHBIM MOTpedIie-
HUEM Kasibls Ha (GoHe HopManbHOro ypoBHs I1TT, HOpMmais-
Horo (wnm cybHopmainbHoro) coxepxanus 25(OH)D [2]. Tak
KaK (pM3MOJIOTHYECKU CBsI3b MEXAy chiBopoTouHbiM 25(OH)D
u [ITT B OosplIMHCTBE Cily4yaeB siBisieTcst HeratuBHoM [18], To
JUISI TOHUMaHHMsI CYILECTBYIOIIHX IIPOLIECCOB HEOOXOANMO OIIpe-
JIeJIUTh KOHIIEHTPALMIO BUTaMKHA [| B CBIBOPOTKE KPOBH, aI€K-
BaTHOE COZEP)KaHUE KOTOPOro caepkuBaio O0bl ypoBeHb [ITT,
HO3BOJISIST AaKTUBHO (DYHKIMOHHMPOBATh ocTeobnacram. Crenyer
YUHUTBIBATh, YTO JaXke y JeTeil ¢ neduuurom BuTamMuHa J{ KoH-
nentpauus IITI Mmoxker ocTaBaTbesi B mpeesaXx HOPMaJbHBIX
snaueHnid [3]. [To mammeiM A.H. Heald et al. 3HauuTenpHas
YacTh NAMEHTOB ¢ Aedurrom Butamuna J[ (<10 Hr/Mi) umeet
HOpMaJbHble chiBopoToutbie ypoBuu I1TT, kaneuums, ¢pocdopa
u aktuBHoctu 1D [6].

Cnenyer oOpaTuThb BHMMaHHUE, YTO OICHKA BHTAaMHUHHOIO
Jl-craryca y nereit sBisiercss Haubosee CIOXKHON U o0cyxaae-
MOH npo06aeMoil BBUAY OTCYTCTBHSI €AMHOIO MHEHUS O MHUHU-
MaJIbHO JJOCTaTOYHOM YpPOBHE JAHHOI'O MapKepa B ChIBOPOTKE
KPOBH, IPHYEM OINTHMAJbHBIN CHIBOPOTOYHBIH YPOBEHb BHTA-
MuHa /[ 110 ceii IeHb OKOHYATEILHO HE ONIPENIENICH JaXke JUIsl 3110~
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poBbIx aeteii [10], He roBOps y>ke 0 MAMEHTax C pPa3IMYHbIMU
IaTOJIOTUYECKUMU COCTOSHUAMHU. C TOUKM 3pEHUs] SKCIEPTOB
Awmepukanckoii [lenuarpuueckoit Axkanemus [ 1] MUHUMaJIBHBIH
CBIBOPOTOUHBIN ypoBeHb 25(OH)D y 310poBbIX meTeil no/mkeH
ObITh He Hke 20 Hr/mi (50 HMOINB/T), T.e. TaKUM, KOTOPBIH
o0ecreuynBaeT OTCYTCTBHE KIMHHUYECKUX MPU3HAKOB paxuTa U
HapyLIeHUs KocTeoOpazoBanus. [Ipy 9TOM 1J1sl Oy YEHHS 1101
HOH JMarHOCTUYECKOH KapTHHBI PEKOMEHIYETCsl IPOBEACHHE
JIOTIOJTHUTENILHOTO HUCCIIeOBAaHUS ChIBOPOTOUHOro ypoBHs [1TT
1 MIIK. YuuTbiBas Kak KOCTHBIC, TaK M «HEKOCTHBIC» (D deK-
Thl BUTaMuHa /[, cOrlacHO pexoMeHIanusaM MexayHapoxHOro
SHIOKPUHOJIOTMYECKOrO O0IEeCTBAa MHUHHUMAJIBHBIM 1EJIeBOM
yposeHb 25(OH)D B cbIBOpOTKE KpPOBH JOJKEH COCTaBUTh 30
ar/mi [8]. IMeHHO Takoi YpOBEHb Mpe/JiaracTcs HaMu B Kaue-
CTBE MMHMMAJILHOI'O LIEJEBOr0, TaK KaK Jiuis 00inbHEIX PB nerei
YPOBEHB CBIBOPOTOYHOTO COJeprKaHus BuTaMuHa [ Obl1 BecbMa
3HAYUMBIM HE TOJIBKO C IMO3ULIUU 00ECIeYeHUs OCTEOreHe3a, HO
Ul UMMYHHOMU peryJIsiiui BOCIAJIMTENILHOIO IIpolecca.

Amnanu3 xoHuentpauuu 25(OH)D B ChIBOPOTKE KpPOBU BBI-
SBIJI, YTO y BCEX AeTel | rpymmbl oTMe4anoch CHIKEHUE JaH-
HOTO TOKa3arelis, YTO MOXET MPUBECTU K IJIOXOH abcopOiuu
kasbiust [13]. dakrnueckue gaHHbIE 00 00CCIICUYCHHOCTH BH-
TamuHOM /| meteif I rpynmbl o3BosIMIIN OXapaKTEpU30BaTh Ha-
muuue Pb y nereil kak npsiMoe yka3aHHE Ha COIyTCTBYIOIILYIO
HEJ0CTaTOYHOCTh BUTAaMUHA /I, 4TO B YCIIOBHSX yCTaHOBJICHHOM
IOBBILICHHON KOCTHOM pe30opOLuu sBIsETCS HEraTUBHBIM MO-
MEHTOM.

YcraHOBIIEHHAs B HALIEM HCCIEIOBAaHMM HEIOCTATOYHOCTh
Butamuna /I3 y 41,7% npencraBureneii 2-ii rpynisl conocra-
BuMa ¢ nanubivu Li P.L., Tian Y.J., Wang Y.H. et al. (2015) [11]
1 TpeOyeT MOHUTOPHHTIA IaHHOTO IIOKA3aTels 310POBbIX JCTeH.

Ipu u3yueHnn cocTosiHUs KajbLuii-pocdopHoro ooMena y
Jerell 1 ux 00ecreueHHOCTH BUTaMUHOM /[l sxcrepTsl AMepu-
KaHCKOW AKa/JleMHHU NeANaTPUU PEKOMEHYIOT JOIOJIHUTEIbHOE
uccienosanue MIIK [1], B cBsi3u ¢ uem nersam I rpynmsl 66110
nposeaeHo DXA. Jlersim Il rpynnsl faHHOE MccieOBaHUE HE
IPOBOIMIIOCH BBULy OTCYTCTBUS MIOKa3aHUH.

Kak nokazano DXA-uccienosanue, y aerei ¢ Pb ormeuanocs
camkeHoe MITK mosicHUYHOrO OT/ena MO3BOHOYHNKA U IIEHKH
6enpa. [TonoOHbIe aHHBIE OBUIM MONYYEHBI B IPYrOM HCCIIe-
JIOBaHUH y JIeTell C XPOHUUYECKUM HH(PEKIIMOHHBIM OPOHXHTOM
[16]. BaxxHo, 4TO IpH 3TOM Y BCeX AETEH ¢ UMEIOIUMMUCS OT-
KJIIOHEHUSIMHA OTCYTCTBOBAJIH JIIOObIe MaHU(ECTHbIE KIMHUYE-
CKHe MPOSIBICHUST KOCTHOTO jAeduuura. JlaHHblil GakT cieqyer
YUUTBIBATh B JUATHOCTUYECKOM IIpoliecce y AeTel ¢ yacToi min
XPOHHMYECKOH pecrupaTopHoil martojgorueil kak (akrop pucka
HapyueHus (GOPMUPOBAHUS CKEJNETa W Pa3BUTHs TTOBTOPHBIX
IIEpesIOMOB B JlaJIbHEHIIIEM.

BriBoabI.

BbII0 ycTaHOBJIEHO, YTO METabOIMYEeCKUE TPOLIECChl 0CTE0-
reHesa y nereil ¢ Pb, xapakTepusyloTcs OIHOBPEMEHHOM aKTH-
BallMEil MEXaHU3MOB OCTEOPE30POIUU U KOCTEOOPa30BaHUS B
BHUJIC YBEINYEHUS B ChIBOPOTKE KpoBH akTUBHOCTU LD, koH-
LICHTPALK OCTEOKAJIbLIMHA, IPOAYKTOB JIerpaJjalliy KojulareHa
1 Tvna Ha pone cHwkenus conepxkanus 25(OH)D.

Hccnenopanne MIIK HEKOTOPBIX yyacTKOB CKeleTa y JieTei
¢ PB noka3zano Hanmu4ue y HUX HeraTUBHBIX MOP(HOIOrHYeCKUX
U3MEHEHUH KOCTHOW TkaHU. [Ipu 3TOM H3MEHEHHs KOCTHOM
IUIOTHOCTH OBLIIM aCCOLMUPOBAHBI C HAPYIICHUEM MeTaboInye-
CKHUX IIPOLIECCOB OCTEOIeHE3a.

[TonyueHHble pe3yabTaThl CBUAETEILCTBYIOT O TOM, YTO Y JAe-
Tei, boneromux PB, uMeno MecTo OTHOCHTEILHOE OCIabiieHne
(U3HOTIOTMUECKHX TIPOLIECCOB 00pa30BaHMsl KOCTHOW TKaHU Ha
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(oHE HEIOCTATOYHOCTH BUTaMHUHA JI, YTO COMPOBOXKIAIOCH
CHIDKEHHEM BO3pacTHBIX napamerpoB MIIK.
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SUMMARY

BONE METABOLISM AND BONE MINERAL DENSITY
IN CHILDREN WITH RECURRENT BRONCHITIS

Ovcharenko L., Dmitrieva S., Vertehel A., Kryazhev A.,
Sheludko D.

SI “Zaporizhzhya Medical Academy of Postgraduate Education
of the Ministry of Health of Ukraine”

The aim - to determine the bone metabolism status and bone min-
eral density (BMD) in children with recurrent bronchitis (RB).

120 children aged 6 to 10 years were examined. Formed 2
groups: 1st group — children with RB (n=60); 2nd group — chil-
dren occasionally suffering of upper respiratory tract infections
(n=60). The average age was 8 years 2 months.

Among children with RB, compared with children of the 2nd
group, an increase in the number of patients with an increase in
alkaline phosphatase activity (by 35.0%) (p<0.05), and serum
osteocalcin level (by 66.7%) (p<0.05) was revealed, collagen
type 1 degradation products (by 15.0%) (p<0.05), parathyroid
hormone (by 13.3%) (p<0.05), decrease of serum 25(OH)D less
than 30 ng/ml (by 59.3%) (p<0.05). A DXA in children with RB
showed the presence of 24 (40.0%) episodes of decreased BMD
inthe L1, 25 (41.7%) episodes in L2, 24 (40.0%) episodes in L3,
27 (45.0%) episodes in L4, 28 (46.7%) cases in the left femur
neck, 22 (36.7%) cases in the right femur neck.

In children with RB was established activation of bone resorp-
tion on background of vitamin D deficiency and BMD decrease.

Keywords: children, bronchitis, skeletal system, bone me-
tabolism, mineral density.

PE3IOME

COCTOSIHUE METABOJIN3MA U MUHEPAJIbHOM
MJIOTHOCTH KOCTHOMW TKAHHU Y JETEM C PE-
KYPPEHTHBIMU BPOHXUTAMHU

Osguapenko JI.C., [Imutpuena C.H., Beprerea A.A.,
Kpsixes A.B., lleayasko /I.H.

I'3 «3anopoorcckas meduyunckas akademusi HOCIeOUNnIOMHO20
obpaszosanusi M3 Yrpaunvly»

Lenp uccenoBanus - onpeesieHue COCTOSIHNSA KOCTHOTO Me-
TaboIM3Ma U MUHEPAIbHON TUIOTHOCTH KOCTHOM TKaHH y JeTei
C PeKypPPEHTHBIMU OPOHXHTAMH.

O6cnenosano 120 nereii B Bozpacte ot 6 no 10 net. Cdop-
muposaHo 2 rpyninsl: I rpynna (n=60) — 1etu ¢ peKyppeHTHbI-



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

mu 6ponxuramu (PB); I rpynmna (n=60) — neTH, aMu3010uecKu
OOJICIOIINE OCTPBIMHU PECIIUPATOPHBIMU 3a00seBanssMu. Cpen-
HUIi Bo3pacT coctaBui 8 jiet 2 mecsna. Cpenu aeteit, 60IbHBIX
Pb, B cpaBHeHuu ¢ ferbMu Il rpynmbl, BEISBIEHO yBEMUEHHE
KOJIMYECTBA IIAITUCHTOB C HOBBIMCHHOﬁ AKTUBHOCTBIO LICJIOY-
HOH ¢ocdarasbi(aa 35,0%, p<0,05, CHIBOPOTOYHOIO CoACpIKa-
HUSl OCTEeOKalbliMHA Ha 66,7%, p<0,05, npoaykToB jaerpana-
uuu kosutarena 1 tumna Ha 15,0%) (p<0,05), maparropmona (Ha
13,3%) (p<0,05), cumxenune konuentpauuu 25(0OH)D menee 30

ar/mi (Ha 59,3%) (p<0,05). Uccrnenoranne meromom DXA nereid,
6onbHbIX PB, nponemoncTpuposaiio Hammuue 24 (40,0%) snmsona
CHIDKEHHSI MUHEPAJILHOM TUI0THOCTH KOcTHOHM TKanu (MIIK) mo-
3BoHOuHMKA B L1, 25 (41,7%) snmzonoB — B L2, 24 (40,0%) anm3o-
na—BL3,27(45,0%) snu3onos — B L4. B meiike jeBoro Oepa Bbi-
sBIIEHO B 28 (46,7%) citydaeB cHibxkeHHo MIIK, B 1elike mpaBoro
oenpa — 22 (36,7%) cayuas. Y nereii ¢ Pb BbisiBieHa akruBaiyis
KOCTHO#1 pe3opbuuu Ha GoHe HerocTaTrouHOCTH BUTaMuHa [, 9to
cornpoBoxkaercsi cuxeHuem MITK.
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39300m@0bdols s JobgBomydo  bodggMogol  do-
3M3oMgmdols goblobmgdms ds3d390do  M93909bG Y0
5AMbJodgdom.

3odm 3z ggeos 6-10 Faools slsgol 120 dogdg0. hod-
Mygogodes M@0 X980 I xagxo (1=60) — 5393900
939096390 dOmbjodgdom, Il xamxo (n=60) —3§-
3539 ®gl30Ms30gmo  ©oo35©gdgdom  g3obmeydow
dmogowyg  bogdg900. 353096@ 900l Lodygomm  sbisgo
Ygoygbos 8 Tyl ©s 2 mggl. I xgyxol do3d390do,
I xaqa80msb Jgosdgdom, godmgmobes dgBo 3s30-
3600 A9d9 BOLFsHobsl FmIs@gdygeo sJBogmdom
(35.0%-0m, p<0,05), dOodTo  mbEgmgomizodmbobols
(66,7%-0m,p<0,05), I o3ol goasagbol ga®so@siools
30mEyddgdol  (15,0%-0m, p<0,05), 3o@5@30m@dmbols

(13,3%-0m, p<0,05) 3930 Dgdi3g9emmdom, sliggg, 25(0OH)
D-ol 3mb3gbd®szool dgdzomgdom 30 by/dan-bg dg-
Bo© (59,3%-0m,p<0,05).

9399963900 3OMbJoBgdomn  ©ssgeEgdygmo  dsgd-
3900L 3393538 DXA-gmmpom  aodmsgamobs  dganols
dobgdomadmo Lodgg@ogol dgdicomgdols 24 (40,0%) g3o-
bowo bydbgdsendo: L1 - 24 (40,0%) g3obmwo, L2 - 25
(41,7%), L3 - 24 (40,0%), L4 - 27 (45,0%).

dod3bgbs do@dogols dganols ggendo aodmgenobos dg-
ol dobg@oy®o Lodggmogol dgdizodgools 28 (46,7%)
‘dgdmbgggs, Jodxggbs domdayols dgogndo 3o - 22(36,7%).

b539390do M939096H @0 dOmbJo@gdom ysdmgenob-
©s dgermgsbo 9bm@dzool sdBogsEos goGodobo D-U
930500Lmdol Bmbbyg, Msoloi meb sbansgls dganols dob-
gosma@o bodigMogol dgdEodgods.

IOPEKTUBHOCTD UCITOJBb30BAHUA METOJA MUKPOCKOIIMYECKOI'O AHAJIN3A
JIJISI OIEHKHY MOJJIMHHOCTM JIEYEBHBIX I'PSI3EN

Maiiponac 7K.B., ’EBceeBa C.B., *CricyeB B.Bb.

TMTamueopckuii meduro-papmayesmuueckuii uncmunmym — guiuan @PI'BOY BO Boael MY Munsopasa Poccuu; *000 «HIID
Dapmayusy, Boneoepao, *®IAOY BO Ilepeviii Mockosckuii ocydapcmeennbiil meuyunckuil yuusepcumem umenu M.M. Ceuernosa
Munucmepcmea 30pasooxpanenus Poccuiickoti @edepayuu (Ceuenosckuil ynusepcumem), Poccus

OnHUM U3 MPHUPOAHBIX JICUCOHBIX (HAKTOPOB, HAIICIIIUM
[IUPOKOE MPUMEHEHHE B COBPEMEHHOM JepMaTOIOTHYECKON U
KOCMETOJIOTHUYECKOM MPAaKTUKE, SIBISIFOTCS METOUIbI (JedeOHbIC
IpsA3U) — PUPOIHBIC KOJJIOUIHBIC OPraHO-MUHEPaIbHbBIC 00pa-
30BaHuUs (WIOBbIE, TOP(DAHBIC, COMOYHBIC, canporenessie) [16].

Ha opranusm uenoBeka mesiou/ bl OKa3bIBaKOT JieueOHOE BO3-
JieiicTBUe Onaromapsi CBOCH MIACTHYHOCTH, BHICOKOM TEILIOCM-
KOCTH, MEJIJICHHOH TEITO0Ta4e U COJCPIKAHHIO OHOTOTHYCCKH
AKTHBHBIX BEIICCTB (CONH, Ta3bl, BUTAMHHBI, (DEPMEHTHI, TOp-
MOHBI) U JKUBBIX MHKPOOPTaHU3MOB. B nmepmarosnioruu mneiou-
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JIOTEeparnusi B Ka4eCTBE CPEJCTBA MEAUIIMHCKON peabuInTauu
Ha3HA4YaeTCss OOJNILHBIM JIEpPMATO3aMH: MPHU ATOMUYECKOM JIep-
MaTuTe, Coprase, SK3eMe B XPOHHUYECCKOM CTaNH, HaYa IbHBIX
(hopmax UXTHO3a, KPACHOM TIOCKOM JIHIIIae, YTPEBOM ChIMH, 60-
JIC3HSIX BOJIOC B CTAI[IOHAPHO-PETPECCUPYIOIICH CTaHK UIH B
COCTOSIHMM KIIMHH4Yeckor pemuccud [14,16,17,27,28,30].

B mocnenHee BpeMsi MOMYJISIPHOCTh TMPHOOPETAIOT KOCME-
THUYCCKUE MPOIEAYPhl C HCIOIB30BAHHEM CPEJCTB Ha OCHO-
Be JIeueOHBIX Ips3edl 1 MUHEpaIbHBIX KOoMILUIekcoB B Wellness
SPA. JlelicTBHe KOCMETHYECKHX MAacOK C Je4eOHOH Trps3bio
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— OUMIIAIOIIEE, ICTOKCHIUPYIONIEe, aHTUIEIITIONNTHOE, aHTH-
BO3PAaCTHOE, OCHOBAHO HA KEPAaTOIUTHIECKOM, ancopOHpyro-
meM, YTydIIaiomeM MHUKPOUUPKYISINIO, aHTHOKCHIAHTHOM,
MIPOTHBOBOCTIAUTENIFHOM 3()(PEeKTaxX OTAETHHBIX KOMIIOHEHTOB
rpszeii. Hampumep, aHTUMHKpOOHOE OeWcTBHE Trpszeld o0y-
CJIOBJIEHO COPOIMOHHBIMHU CBOICTBAMH IIIMHUCTBIX MUHEPAJIOB,
BBIPAKEHHON OCMOTHYECKOW aKTMBHOCTBIO, CBS3aHHOM C Ha-
JTHYMEM MHHEPANBHBIX COJEH, B TOM UHCIE Cylb(pHIa Kene3a
(cynb(pHUIHO-MITOBBIE TPS3H), COACPKAHUEM PAJa OPTaHUIECKUX
COeIMHEHNH (TYMHHOBBIE KHCIIOTHI) [2,5,18,22].

KocMeTtnka Ha OCHOBE JIEUEOHBIX TPs3e M MHHEPATBbHBIX
KOMIIIEKCOB HAXOAWT NMPUMEHEHHE W B KaUueCTBE CPEACTB IIO-
BCEJHEBHOTO yXO/a, B YaCTHOCTH IPH Pa3IHIHBIX XPOHMUECKIX
3a0071€BaHMAX KOKH. [IOMHMO OCHOBHBIX 3a7ad — OUMILCHUS,
MTUTAHUS, YBIAKHEHHUS, KOCMETHUECKHE CPE/ICTBA, PEKOMEHIY-
eMble, HalpuMep, IPU TICOpPHa3e W aTOMMYECKOM IEpMaTHTe,
CIOCOOCTBYIOT YCTPAHEHHUIO KOJKHBIX MPOSBICHUH 3a001€BaHIS
(BocmasieHue, MoKpacHeHue, 3yn) [9-11,29].

JloObIua mpupOomHON TPs3H A OaTbHEOJOTMYECKHUX LeNei
OCYIIECTBISIETCS HEAPOIOIB30BATESIMI 1 PETTIAMEHTHPYETCS
JUIEH3Me ¢ yka3aHuem OacceliHa T0OBYM (OTpaHWYCHHON
TEPPUTOPHH) BOXOEMA. 3HAYUTEIBHOE KOJMYECTBO IPOU3BO-
JUTeNnel MPOIyKIIMK Ha OCHOBE JI€UEOHBIX Ipsi3el, OTCYTCTBHE
HOPMAaTHBHO-TIPABOBOM 0a3bl, PErIAMEHTUPYIOIMIEH KauecTBO
CBIPBS «IeueOHbIe TPSI3H, MPEeIHA3HAYCHHBIE I HCIIONB30Ba-
HUS B COCTaBE KOCMETHYECKHX CPEJCTBY, OIpeesieT HeoOxXo-
JIMMOCTh Pa3pabOTKH yHUBEPCAIBHBIX MTOAXOI0B K OI[CHKE MOJI-
JMHHOCTU Y YUCTOTEHL.

Paznuuust B XUMHYECKOM COCTaBe TPsI3el PasIMIHBIX TPYIIT
(cynb(pHUIHO-MIOBBIE, CAPOIIENIEBBIE, TOP(SIHBIC) HA MPAKTUKE
OTPaKAIOTCSl Ha TEXHHWKE HCIIONB30BAHMS TPSI3H M METOTHKAX
ee MPUMEHEHUs ¢ Je4eOHOil 1enbio (TeMneparypa, 00beM BO3-
JIEUCTBUS, IPOROIDKUTENFHOCTE Kypca). OpraHudeckue menoun-
161 (TOpGSHBIC U CalPONEeBhIe) XapaKTePU3YIOTCS XOPOLUTIMHU
TETJIOBBIMU CBOHCTBAMH M MUHUMAJIBHBIM COZICp)KaHUEM MUHE-
paNbHBIX BEIIECTB, YTO ONPEETSIET ITU TPSA3U KaK «MSTKO JeH-
CTBYIOIINEY, IIAJSIINE», B TO BPEMs KaK CyIb()UAHO-UIOBBIC
SIBIAIOTCS CHIIbHOACHCTBYIOIIMMHE TPSA3SMH, YTO OTPAaHNINBACT
BpeMs dKcno3uu [12,24].

OpHUM U3 cOCO00B MICHTU(UKALNH JICKAPCTBEHHOTO pac-
TUTENBHOTO  CBIPhSI  SBIACTCA  MOP(OIOr0-aHATOMHYECKUIT
aHaJM3, MPELyCMATPUBAIOIINN H3yYeHHE BHEHIHUX M MHKpO-
CKOTIMYECKUX IPU3HAKOB CHIPbA. JIaHHBIM MeTO HaXOXUT
MIPUMEHEHNE MPH ONpEeNICHHN CTEHEHH pa3loKeHus Topda
(I'OCT 10650-2013 Top¢. MeTtozp! onpeneieHus CTEIICHN pa3-
nokeHust). Takxke MUKPOCKOIMYECKUIT aHAIN3 HAXOAUT MpUMe-
HEHHUE B HAyYHBIX LEJISAX IJIS TTAI€0re0NIOTHIECKUX HUCCIIeI0Ba-
HUI canporeneBsx BogoemMoB [1,4,6].

BrIBIEHNE ANATHOCTHYECKUX MUKPOCKOMMYECKUX MpPHU3HA-
KOB, TIO3BOJIIONINX HACHTH(GUIMPOBATh TPYMIIBI Tps3eil pas-
JIMYHOTO TeHEe3a W BO3MOJKHBIE IPUMECH, SIBISIETCS aKTyalbHOI
3amadeil, KOTopasi MO3BOIUT YITy4IINTh KOHTPONb KadyecTBa W
6€30MaCHOCTH JaHHOW T'PYIIIEI CBHIPBSL.

Lenpb uccnenoBanus — oueHka 3)(HEKTHBHOCTH UCTIONIB30Ba-
HUSI MUKPOCKOIMYECKOTO aHAJIM3a JUIsl yCTAHOBJICHHS MOMAINH-
HOCTH JIe4eOHBIX Tpsi3eil (TeI0nI0B).

MarepuaJ u Metoabl. [Ipoananu3npoBan acCOPTUMEHT KOC-
METHUYECKHUX CPEACTB Ha OCHOBE JEUEOHBIX Ipsi3el MO JaHHBIM
MHTEPHET-Mara3uHoB, aNTEYHBIX YUPESXKACHUH U MarasmHOB
PO3HUYHON TOProBIM, PACIOJIOKEHHBIX HA TeppuTopuu . Mo-
CKBBI 1 MockoBckoii o0nmactu, CTaBpOIOIBCKOTO Kpast (paifoH
KaBkasckux MunepansHbIx Box), KpacHomapckoro kpas (Yep-
HOMOpcKoe odepexnbe) Poccuiickoii denepanu.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Jlnist aHamM3a ObUTH BBIOPAHBI 0OpA3IbL:

1) MPOYKLUS pa3HbIX MPOU3BOAUTENCH, comeprKalas
HATHBHYIO T'Psi3b, NPEJHA3HAYCHHAs Ul MPUMEHEHHS B Kaue-
CTBE KOCMETHUYECKUX CPENCTB (Tabnuua 2);

2) CyAb(UIHO-MIOBBIE TPsI3M MECTOPOXICHUSI 03epa
bonbioit Tambykan (Poccust, CraBpononbekuil Kpait) — Bepx-
HUH (MJIOBBII) CIIO# 3ae)kH, OTOOpPAaHHBIN B I0XKHOM 4acTH Me-
cTopoxzaeHus B 10 M ot Gepera;

3) rpsseBble omiokeHus: ozepa Caku (Poccust, Kpbim),
0TOOpaHHBIE C BEpXHEW YacTH IPsI3eBOTO CJI0S B BOCTOYHOM ya-
ctu Oacceitna B 20 M ot Gepera.

[poBeneH aHann3 BHEIIHUX NPU3HAKOB JICUEOHBIX TpPs3Cii:
1[BETa, KOHCUCTEHIMH, 3ar1axa B cooTBeTcTBHM ¢ MY Ne 2000/34
«Knaccudpukanun MUHEpaJIbHBIX BOJA U JIEYeOHBIX Ipsi3eld Juis
neneit ux ceprudpukanuu» (Poccus) U 0aIbHEOTOTHICCKUMU
3aKJIIOUCHMSIMH, TIPEICTABICHHBIMU 3arOTOBUTEIISIMH, [UIS IO/
TBEPXKJCHUS IMOUIMHHOCTU. MUKpPOCKONUYECKUI aHAJIU3 Chl-
Pbsl OCYILLECTBISUICS € HCIOJIb30BAHUEM METOZa ONTHYECKON
mukpockonuu B coorsercTBuu ¢ ODPC 1.5.3.0003.15 «Texnuxa
MHKPOCKOITHUYECKOTO ¥ MHKPOXMMHYECKOTO MCCIIEIOBAHMUS Jie-
KapCTBEHHOTO PACTHTEIBHOTO ChIPbsI M JICKAPCTBEHHBIX PACTH-
TesbHBIX npenaparoBy (I'® P®). Vcnonb3oBaHbl Takke MMCTO-
XUMHYECKUE PEaKLUH JUISl BBIIBICHUS JIMTHU(HIUPOBAHHBIX
JJIEMEHTOB, Cylb(QH/a XKele3a W JUIHIOB B COOTBETCTBHHU C
ODC 1.5.3.0003.15 (I'D PD). [y uneHTUUKALUN BOIOPOC-
Jeill ucroib3oBaHa 6a3za JaHHBIX caifta https:/www.algaebase.
org/content/

PesyabTarel U o0cy:kneHue. ['psi3u npencTaBisiioT coboid
crieruuyHble  00pa30BaHUSI OPraHO-MHUHEPAIBHOTO IPOUC-
XOXKICHUs. B HOpMaTUBHOMN JIOKyMEHTAIMH, B YaCTHOCTH B MY
Ne2000/34 «Knaccudukaiuu MHHEPATbHBIX BOJ M JICUCOHBIX
rpsizeit Ui Hesel ux cepTudUKanumy U B 0albHEOIOrMYeCKUX
3aKJIIOUCHHMSX, JJIsl OLICHKU KAaueCTBa ChIPbs M TOATBEPIKICHHS
COOTBETCTBUSl HCIOJIB3YIOTCSI OPraHOJENTHYECKUE IOKa3are-
JIM: LIBET, 3aIlaX, KOHCHUCTEHLUS U CTPyKTypa rpsseil. Hecmorps
Ha TO, YTO I'PSA3M PA3JIUYHOTO TeHE3a MMEIOT CBOMCTBEHHBIN
IpyIIIie [BET, KOHCHCTEHIMIO WK 3aIax: HalpuMmep, carporie-
JIeBbIC TPsI3H OBIBAIOT OEKEBBHIMU WIIM OJIMBKOBBHIMH U HMEIOT
JKeJIeo0pa3Hyl0 KOHCHUCTCHIHIO; CYJIb(UIHO-UIOBBIE TPS3U -
MHTCHCHBHO YEpHBIC C XapaKTEpHBIM 3allaxoM CepOBOAOPOJA,
TOp(sIHBIE — PBIXJIbIE, KOMKOBATbIC, /Ul HUX BCEX XapaKTepeH
TEMHBIIl LIBET — KOPUYHEBbIH, YePHbIH, 00yCIOBICHHBIN conep-
JKaHHEM T'YMUHOBBIX BelecTB. [Ipy 10CTaTouHOMN CTENEeHH U3-
MEJIbUCHUSI, TOMOTCHH3AIMU U JI00ABICHUH BCIIOMOTaTEIbHBIX
BEILECTB - NIUIEPUHA, [JINH, MUHEPAJIbHBIX BOJl, BO3MOKHO H3-
MEHEHHE KOHCUCTCHIMHU U 1IBETa, YTO 3aTPyIHsIeT HaeHTH(HKA-
IIUFO U JIaCT BO3MOXKHOCTH (habCU(PUKAIIMK TPSI3Cii, B YaCTHO-
CTH 3aMEHY CYJIb(pUIHO-UIOBBIX O0Jiee JOCTYIHBIM TOP(SIHBIM
ceipbeM [10,16,25].

B KocMeTHUeCKHMX ILeNsX HaxXoAsT NpPHUMEHEHHe JeueOHbIC
IPSA3U Pa3IMuHOIO I'eHe3a M COCTaBa, OTHOCSILIMECH K CIemy-
IOIUM TpPeM TpynnaMm: CyJIb(QHIHO-HIOBbIC, CAlPOIEICBbIC U
Topgsiuble (Tabmuua 1).

Cynb(puaHO-UIOBBIE TPSI3H SIBISIFOTCS OCHOBHOM pa3HOBHI-
HOCTBIO, HaxOZsIIEH NPUMEHEHHE B Ka4eCTBE CHIPHEBOIO pe-
cypca Juisl MoNy4YeHus: OalbHEOJIOTHYeCKUX U KOCMETHYEeCKUX
CpeacTB. DTOT THM Ipsi3eil MHOTAA HA3bIBAIOT «OCHOBHBIMIY,
WJIH «COOCTBEHHO IPA3SIMUY - TIPEICTABIISIFOT COO0# OTIIOKEHUSI
IIPEUMYILECTBEHHO COJICHBIX BOJOEMOB, COIEpXKallue MeHee
10% opraHuYeCcKUX BELICCTB M, OOBIYHO, 0OOTAIICHHBIC BOIO-
pPacTBOPUMBIMH COIMH U cynbhuaamu. CynbpuaHO-HIOBbIC
IPsI3M  PaclpOCTpaHEHbl B MUHEPAIbHBIX 03epax pPaBHHUH C
ApUIHBIM KJIMMAaTOM, B MOPCKHX 3aJIMBax U JINMaHax, a TaKkxkKe
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Tabnuya 1. Accopmumenm Kocmemuueckux cpedcms, cooepoicauux nevebnvie epsazu (Poccus)

MecToposknenue Tun rpssu

Kocmernueckasi cepusi/uiiu cpeacTBo

Ozepo b. Tambykan, Cras-
PpOTOJIbCKUI Kpail, pecypco-
noOpIBaromast kommanust AO

«KMKP»

CynbhuaHo-unoBas

Jlunus xocmetndeckux cpeacts «Limineray, AO «KMKP»

Kocmernueckas nmuuans Tambuel® «kEVOLUCIA», OO0
«MeKperuoHanbHbII METUITMHCKUNA HEHTP

I'psizeBas kocmeTrka «Huka-TamOykan», OO0 «JIaboparo-
pust Huka-KMB»

AntnnemntonutHas cepusi «Kopay, «Jlabopatopus KORA»

Harypainpnas neuebnast kocmeTtrka « Tamb6ay, OO0 «Ano-
HHUC»

TamOykaHckast HaTypaibHas KocMeTnka « Tambusuny,
000 «ComnHue»

Kocmerrnueckas nunust LimuSpa professional, LimuSpa
botanics, 3AO «Jlaboparopuu «IMaHCH»»

Cepus «TamOykan», OO0 MUII «Bexecy

O3zepo Caku, 'YHIIIT PK

«Kppivckas [TPOCy Has OpoMHasi WIoBas Ips3b

CoseHachllleHHasl CHIIbHOCYIb(UI-

Amnmukarop «®opMyia Bariero 310posbs», OO0 T/
«Cakckue Tps3n»

Macku amst auua ¢ rps3bro CakcKoro o3epa U Ha KpbIMCKOM
6ero-rony6oii rimue, «ManydakTypa J10M OIPHUPOIBD)

Kocwmernka Ha ocHOBe Cakckoii rps3u, ['YHIIIT PK
«Kpemvckas ITTPOC»

O3epo «[lnec rrydokuii»,

Kpacronapckuit kpait Hasl WJI0Bast

HuskomuHepan3oBaHHas CynbQHI-

Macka Eiickast rps3eBast KOCMeTHUECKast

O3epo DbToH,
Bonrorpazckas o6mactb

HnoBble cuitbHOCYIb(UIHBIE CO-
JICHACBIIIIEHHBIE OPOMHBIE TPA3H

«3omoroe o03epo», HITO «EBpomna-bruopapm»

O3zepo bonsmoe Mensexbe,

Kypranckas obnactsb HBIE, CYTb()UTHO-UIOBEIC

Cnabocynb(uaHbIe CONEHACHIIICH-

Cepus «ElitMud», OO0 «ElitMud»

O3epo Mosraeso,
CaeputoBcKast 001aCThb

Carnporiesb IPeCHOBOIHBIN Oec-
CyNnb(GHUIHBIN CPEIHE30IbHbIH

Canponeins Monaraeso, 3A0 «Tpuymb»

Canpornens o3epo MontaeBo «Pycckuii nyx», OO0
«Pycckuii gyx»

Canporenbe R-Cosmetics, OO0 «R-Cosmetics»

MHuCKOBCKOE MECTOPOXKIe-

Bepxosoii 10,
nue, Kocrpomckas obnacts p pd

Tomen-anuinKar, ¢ aKTHBHBIMH TYMHUHOBBIMH KHCIIOTaMH,
OO0 HITI® «lOuuTH

BCTPEYAIOTCSI B 30HE M30BITOYHOTO YBIAXXHEHHSI B BHJE 03€p-
HO-KJTIOYEBBIX MECTOPOXKACHHH. DTH Tps3n (HOPMUPYIOTCS TIPH
00s13aTeIbHOM MPUCYTCTBUY B BOJIAX, MUTAIOIINX MECTOPOIK/Ie-
HUS, CyIb(aToB, KOTOPEIE B pe3ynbrare AesTeIbHOCTH Cyabda-
TPEAYUUPYIOMNX OaKTepHil BOCCTAHABINBAIOTCS JI0 CYIB(QHUIOB
1 IIPU HAJIMYHH B HUX JKeJie3a 00pa3yroT XapaKTepHBIH JUIs 9THX
rpsi3ell YepHBI MHHEpal THAPOTPOILIHT, IPUIAFONIHI XapakK-
TEpHYI0 OKpPacKy chIpbio [3,16,20].

JlanHbIe, IpescTaBIeHHbIe B Ta0MHIEe 1, CBUICTENBCTBYIOT O
TOM, YTO NMPUMEHEHHE HaXOJSIT MaTePHKOBBIE MECTOPOXKICHHS,
pacnonoxxeHHbIe Ha rore EBporneiickoii wactu Poccun n B Cubu-
pu: MecTopoxxaeHust o3epo bombmoit Tambykan (CraBpomnomns-
cKHii kpait), 03epo Mensexbe (HoBocubupckas o6macts), 03epo
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Oneron (Bonrorpanckas obnacts), o3epo Jleuebnoe (Tunaku 2,
AcrpaxaHckas 001acTh), 1 mpudpesxHsre — o3epo Caku (Toy-
octpoB Kpsim).

Cpenn MaTepUKOBBIX MECTOPOXKICHHN CYIb(QHIHO-UIOBBIX
rps3ell HanOombIIeil M3BecTHOCTHI0O B Poccum momib3yeTcs
o3epo bonpmoit TamOykan B CTaBpOIOIECKOM Kpae, pacio-
J0XKeHHOoe B 12 KmoMeTpax K I0ro-BOCTOKY oT I. [Isturop-
cka. Pa3paboTky cynb(uIHO-MIOBBIX JIEYEOHBIX Ips3ei 03e-
pa b. Tam0OykaH, HCHOIB3yeMBIX B COCTAaBE KOCMETHUECKHX
cpencTs, Ha Teppuropuu I[IpenropHoro paiiona (ceBepHas
4qacTh MecTopoxjaeHus) ocymectrister AO «KaBMuHKypoOp-
tpecypeb» (AO «kKMKPy») Ha ocHOoBanum nuieH3nn. Mexa-
HU3UpPOBaHHAsI J00bIYA Tpsized BeIETCS ¢ HCIHOIB30BAaHHEM
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MHOTOKOBIIIOBOHM 3eMJICUEPIIAIKH, MO3BOJISIONICH H3BICKATh
rpsi3b W3 3alie)KH Ha TOJIHYI0O MOIIHOCTh U OZHOBPEMEHHO
nepemMemuBarh Bee e€ ciou [3].

CarnporiesieBble rpsi3i — WIIOBBIE OTIOKESHHS TPEUMYIIECTBEH-
HO MPECHBIX BOIOEMOB, coaepikariue 6onee 10% B 3HAYUTEITD-
HOﬁ CTCIICHU PA3JIOKUBLIMXCSA OPraHMY€CKUX BCUICCTB pacTHU-
TEJIBHOI'O U YXMUBOTHOI'O IPOUCXOXKACHUA. )1.]'[5[ KOCMETHYCCKUX
1eJIell UCIIONB3YIOT MECTOPOXKICHUS T'Psi3eil, pacroyioKEeHHBIX
Ha Ypasie u B Cnbupu. Haubonee mmpoko MCIONB3yeTcsl Chl-
pbEe MECTOPOKICHNUS JICUCOHBIX CAMPOIENEBhIX rps3eit «O3epo
MouitaeBoy, HaXOAALIETOCs Ha TEPPUTOPUN AJIallaeBCKOTO paii-
ona CBeptoBckoii oonactu, B 100 kM ceBepo-BocTouHee T. Exa-
TepunOypra u B 30 KM 10KHee . AyanaeBcka. B BepxHeil yactu
rpsi3eBOH 3anexu (2,4 M) 3aeraeT OJIMBKOBO-CEPBIN KUAKHH, C
pacTUTEIBHBIMU OCTaTKAMH, HE3aleCOUYCHHBIH CampoIielb, 10-
OBIBaEMBIN I OAIbHEONOTUUECKUX U KOCMETHYECKUX LIEJICH
000 «Tpuymd» [19,23].
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HaumeHnee pacrpocTpaHeHO NPUMEHEHHE B KOCMETHYECKHUX
HENAX TOPMSHBIX TPSA3CH, SBISIFONMXCS OOJOTHBIMH OTIOKCHHU-
ssMu TOp(HOB BBICOKOH cTerneHu pasiokenus (6onee 40%), mpe-
HMYIIECTBEHHO opraHnieckoro cocrasa (bonee 50% ot cyxoro
Benectsa). TopdsiHbie rpsi3u GOPMHUPYIOTCSI B 30HE U30BITOUHO-
r0 YBJIQ)XKHEHHMS, OXBAaThIBAIOIIEH BCIO JIECHYIO 30HY, TYHAPY U
YacTh JIECOCTEIH, HA PAaBHUHHONH MECTHOCTH C 3aTPyJHEHHBIM
cTokoM. Mcronmb3yrorcst TOpgsiHble TPsi3H  MECTOPOXKICHHUIA,
pacnionokeHHbIX B EBporeiickoit yactu Poccuu, B 4acTHOCTH
MecTopoxIeHre MHCKOBCKOe, pacnonoxkeHHoe B KoctpoMckom
paiione (Koctpomckas obnacts, Poccus), sBisomeecss ucTou-
HHKOM BEpXOBOro topda, HaXomsIero MpUMEHEHHE B IPOH3-
BOJICTBE OaJIbHEOIOTHUECKUX cpeacts [16,21,26].

AHanu3 BHEIIHUX NPHU3HAKOB OOpa3lOB Je4eOHBIX Trpsi3eid
(puc. 1-4) mo3BOAMI BBIIBUTH MX COOTBETCTBHUE 3asBICHHBIM
HAUMCHOBAHUAM U YKa3aHHBIM B GaﬂbHeOHOFI/I‘leCKHX 3aKJII04e-
HUSIX HOpMaM (Tadnuna 2).

Tabnuya 2. Buewinue npusnaxu ie4ebHolx epaszell u KOCMemu4eckux cpeocme Ha OCHOBe 1e4eOHbIX eps3ell

HanmenoBanue obpasia jededHoM
n/n XapaKkTepuCTHKA BHELIHHX IPH3HAKOB
rPsA3H/KOCMETHYECKOT0 H3/1eTHs
| Cepust «TamOyxan», Macca uepHOro 1BeTa, ¢ XapaKTEePHBIM 3al1aXOM CEPOBOJOPO/Ia, OAHOPOTHOM
00O MUII «Benec» CTPYKTYpHI, 0€3 BUAUMBIX BKJIIOYCHHUH, Ma3e00pa3HO KOHCUCTEHIINU
TamOykaHcKast HaTypajbHAs Macca uepHOro 1BeTa, ¢ XapaKTepHbIM 3aIlaXOM CEPOBOJOPO/1a, HEOJHOPOIHOH
2 kocMmetHka « Tambusuny, CTPYKTYPBL, IPHUCYTCTBYIOT BKJIFOUECHUSI HUTEBUAHBIX BOJOPOCICH,
000 «Conuue» Ma3eo0pa3HOil KOHCHCTEHIINH
3 Kocmernueckas munnm Macca 4epHOTo IBeTa, C XapaKTePHBIM 3aIaXxOM CEpPOBOIOPO/A, OJHOPOIHOI
Tambuel® «EVOLUCIA» CTPYKTYpHI, 0€3 BUANMBIX BKJIIOYCHHUI, Ma3e00pa3HOi KOHCUCTECHIINN
4 WnoBslii ciol, Macca yepHOro LBeTa, C XapaKTEpPHbIM 3aIIaXOM CEpPOBOJOPOIA, OXHOPOAHON
MecTopoxaeHue TamOykan CTPYKTYpBI, 0€3 BUIUMBIX BKJIIOUEHHUH, Ma3e00pa3HOl KOHCUCTEHIIMN
5 Anmukarop «PopmMyia Bamrero Macca TeMHO-ceporo LBETa, ¢ XapaKTEepHBIM 3al1aXx0M CEpPOBOLOPOJA,
310poBbs», OO0 Tl «Cakckue rpsi3u» |  OJHOPOIHON CTPYKTYPBI, 0€3 BUANMBIX BKIIOYESHHH, )KHUAKOH KOHCHCTEHIINH
6 BepxHii citofi rpssi, 03epo Cax Macca 4epHOro IBeTa, C XapaKTEPHBIM 3aIlaxOM CEPOBOIOPOA, OJHOPOAHOI
’ CTPYKTYPBI, €3 BUIUMBIX BKIIOUEHHH, ’KUAKOW KOHCUCTEHIINH
7 Camnporens o3epo MonraeBo «Pycckuii | Macca cepoBaTo-0JIMBKOBOTIO IiBeTa, 03 3amaxa, 0{HOPOJHOM CTPYKTYpBbI, 0e3
nyx», O00 «Pycckuit gyx» BUJIMMBIX BKITFOUCHHUIA, JKeJIC0OPa3HON KOHCHCTCHIIUH
3 Canponens Monraeso, Macca cepoBaTo-0JIMBKOBOTO I[BeTa, O€3 3amaxa, OTZHOPOIHOM CTPYKTYpHI, 6e3
3A0 «Tpuymd» BUJMMBIX BKITFOUCHHH, JKeJIC00pa3HON KOHCHCTCHIIUI
«Tomen-anmiuKaT» ¢ aKTUBHBIMU .
9 VMHHOBBIMH KHCHOTAML Macca uepHO-KOPHUYHEBOI0 L[BETA, C XapaKTEPHBIM 3al1aXOM, OJHOPOIHON
yO 00 HIT® «IOHutm ’ CTPYKTYpBI, Ma3e00pa3HOil KOHCHCTEHINI

Puc. 1. Bruewnuii 6uo cynouono-unogoii neuednoil epsasu ozepa

Caxu (obpasey 5)
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Puc. 2. Brewnuil 6uo cynvhuoHo-un0601i neuebHoll epssu o3epa
Tambyxan (obpasey 1)



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

Puc. 3. Buewnuii 6uo canponenesoil neyebHOl epa3u 03epa
Monmaeso (obpasey 7)

Crenyer OTMETUTh HAJIMYHE 3HAYUTEIBHOTO KOJIHYECTBA
BH3YyaJIbHO HAOIIONAaeMbIX HHTEBHIHBIX BOJOpOCIHeil B 00-
pasiie KocMeTHYecKoro cpenctBa « Tambusuny, copepixarie-
ro TaMOykaHCKYIO Tpsi3b. DTO MOXKET CBHAETEIHCTBOBATH O
HHU3KOM Kau€CTBE ChIPbsI, CBI3aHHOM C HAPYIICHUEM TEXHOJIO-
MU JOOBIYH, HapUMEpP, OTOOPOM TOJBKO MIIOBOTO CJIOS MH-
TEHCHBHO-YEPHOH I'PA3M M BOAOPOCIEBOTO CIOS KyCTapPHBIM
crroco0oM BHE pa3pelIeHHOTo K SKCIUTyaTalu OacceiHa.

B crpykrype 00pasnoB cynb(UIHO-MIOBEIX T'ps3eil B Xome
MHKPOCKOIIMYECKOTO aHAJIN3a BBISBICHBI JIEMEHTHI IPpy0oau-
CIIEPCHOM YaCTH MIIM OCTOBA («CKEJeTa») IPsi3H, B YaCTHOCTH
YaCTHIBI PA3JIMYHOTO NMPOUCKOKICHHUS: KPUCTAILIBI CONIeH pas-
muaHON (opMel (puc. 5-6, 9), MUHEPAJIOB, OCTATKH PACTCHHUI
(puc. 8), B TOM 4rcie BOIOpOCIel Bomepuii (puc. 7) B 00pas3max
rpszeit o3epa b. TamOykaH. D10 00yCIIOBICHO 0COOCHHOCTSIMH
ux (GOPMUPOBAHHUS: CYIb(OUIHBIC HIOBBIC IPSI3H MPEACTABISIOT

Puc. 4. Bnewnuii 6u0 cpedcmea na ocnose mopgha Muckosckozo
Mecmopoocoenus (obpaszey 9)

c000i1 0cagouHbIe CTPYKTYpPBI, 00pa30BaBIINECS HA THE MHHE-
paibHOTO BOJOEMA B pE3ysbTare CIOKHOIO B3aMMOJEHCTBHS
MHHEpaTbHOW BOJBI 03€pa, MOUYBHI, (IOPHI (JKENTO-3ETEHBIC,
CHHe-3eJICHbIe, TUATOMOBEIC BOAOPOCIH) U (ayHbI (MHKPOCKO-
MIYECKUE PakooOpasHbIe).

dopmupoBanne TamMOyKaHCKOH Tps3U MPOUCXOIUT B Ha-
MPaBICHUU CBEPXYy BHM3 3a CUYET OCAXKACHHUS IIIHMHUCTBIX
YaCcTHI[, OTMHUPAIOMINX OPTaHMU3MOB U PACTUTEIHHOTO BO-
HII0Ka - MPOCIIOHKa 710 2 CM OTMEPIIUX JKEITO-3eJICHBIX BO-
nopocieit Bomepuii (Vaucheria) cemeiicTBa BOIIEPHEBBIX
(Vaucheriaceae), HaxoasmasCcs MOBCEMECTHO TIOCIIE HIOBOTO
HaJ 9YepHBIM CIO0EeM. 3HA4HTeIbHOE KOIHYECTBO (hparmMeH-
TOB BOMICPUI OOHAPYKUBAIOCH B 00pa3lmax KOCMETHYECKO-
ro cpenctBa «Tambusun» Ha ocHOBe Ips3u 03epa TaMmOykaH
(puc. 7), 9TO MOXET OBITH CBUICTEIHCTBOM HIU3KOTO KaueCcTBa
CBIPBSL.

10.00000um,
10.00000um

Puc. 5. Cymvghuono-unosas epszo 03.

Puc. 6. Cynvghuono-unosas epsize ozepa Caxu (oopasywr 5 (A), 6 (B): ys. 15. Kpucmanno

Caku (o6pasey 6): ys. 40. (kpucmanivl  MUHEPAIbHBIX CONEL PA3IUYHOL (hOpMbL

conetl, cynbuo dicenesa)

10.00000m
10,00000um

Puc. 7. Cynvpuono-unosas epsze ozepa b.
Tambyran (obpasey 2): ye.40. Kpynuvie
uacmuybl  MUHEPATbHbIX BKIIOYEHU U
6odopociell

© GMN

Puc. 8. Cynvgpuono-unosas epsszo ozepa b. Tambyran (oopaszey 4): ys. 15 (A), ys. 40
(b). Cronnenue eymycosoeo eewjecmea
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Puc. 9. Cynvgpuono-unosas epazv osepa b. Tambykan (obpaszey
1): ye. 40

Hanuuue pasnuunoit popmsl kpucramion (puc. 5, 6, 9) B
obpasuax cynb(GuIHO-MIOBBIX I'PsA3Eil MOKA3bIBACT, YTO HOPO-
Bast 4aCTbh T'PSA3H COJLCPIKUT PACTBOPHMbIE MUHEPAIbHBIE COIH
Pa3sHOro COCTaBa, YTO, B CBOIO OYEPE/b, CBUACTEILCTBYET O
HPUPOJHOM IIPOUCXOXKICHUN KOMILIEKCa, HCKIII0Uasi BO3MOXK-
HOCTb €r0 MCKYCCTBEHHOI'O IOJYYEHHs IyTeM CMEIIMBaHHs
XJIOpUJA HATPUS, HATIPUMED, ¢ TOPHOM.

B o6pasuax cynbhuaHO-1I0BbIX Ipssell kak TamOyKkaHCKOTro
MECTOPOXK/ICHHS, TaK U rpsi3u CakCKOro MeCTOpOXkIeHUS 00Ha-
PY’KEHbI CKOIUICHHUSI KOJUIOUHOTO MUHEpala — THAPOTPOMIIUTA
FeS-nH,0 (mpomykr MmeTabonusma cyibharpepyupyrommmx
GakTepuii) B BUJE MCCHHSA-YEPHBIX CKOIUICHHH, IPHOOpETaro-
IIUX CHHE-3€JICHYI0 OKPAcKy IIPH B3aUMOJCHCTBUY C PACTBOPOM
Harpust ruapokenaa 10% (puc. 10), 4To Takke MOXET SIBIAATHCS
JI0Ka3aTeJIbCTBOM MOJIMHHOCTH CBIPbS U €TI0 TIPUPOHOTO IPOUC-
XOXKICHUS.

B BepxHem ciioe o0pasno campormens o3epa MontaeBo
BBISIBJICHBI CIa00PA3IOKUBIINECS OCTATKM PAaCTEHUH M BO-
nopocieit. OGHapy)UBaIuCh GPArMEHThI MEJIKOAUCIIEPCHOM

10.00000um

10.00000um

Puc. 11. Canponenesas epsaszv osepa Moamaeso (obpasey 7)
6.40. Dpazmenm nokpoeHol MKaAHU, MUHEPATbHbIE YACMULYb

Puc. 13. Canponenesas epsizb ozepa Monmaeso (o6paszey 7) y6.40.
Juenuguyuposannvie snemenmul (OKpacka GropocnioyuHom u
KUCTIOMOUL XIOPUCTOB000POOHOU KOHYEHMPUPOBAHHOTL)
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Puc. 10. Cynvghuono-unosas epazv ozepa b. Tamodykan (0bpaszey
4): ya. 40. Cune-3enenoe oxpawusanue uonog dxceneza Il nocne
obpabomku pacmeopom Hampus cuopoxcuoa 10%

CTPYKTYPBI Pa3JI0KHUBIICHCs] OPraHUKH: (pparMeHTHl ITOKPOB-
HBIX TKaHeW BBICIIUX pacTeHuit (puc. 11, 12), nurandumu-
poBaHHBIE (pparMeHTHI MPOBOASIINX U MEXaHNIECKUX TKaHEH
(puc. 13, 14), cMonsHbBIe X0l XBOHHEIX (puc. 16), hparmen-
TBI MXOB (puc. 20) OIHOBPEMEHHO ¢ 0oyiee YCTOWYMBBIMH K
pa3IoKeHUIo NbUIBLOH (puc. 15,16), TMaTOMOBBIME BOIOPOC-
JISIMH, MUHEpaJIbHBIME YacTuiiamu (puc. 11,17).

Do oTpaxkaeT OMOTeHEe3 CAIPOIEIEeBhIX JICUEOHBIX Ips3ei
KaK pe3yJbTaT OMOXMMUYECKUX, MUKPOOHOIOTHYECKUX 1 Me-
XaHNYECKUX B3aUMOJAEHCTBHH OCTAaTKOB OpraHM3MOB, Hace-
JISIOMIMX TOJIILY BOJBI U €€ MOBEPXHOCTB: BBICIIUX BOJIHBIX
pacteHuit (MakKpoQUThI), BOZOpOCIel, GUTO- U 300IUIAHKTO-
Ha M NPOAYKTOB MX paclnajna, OakTepuH, a TakXkKe ITOCTyma-
IOMKX ¢ BoJocOOpa pacTBOPEHHBIX I'yMYCOBBIX BEIIECTB H
MHUHEpaIBHBIX YacTHIl (IMIHHA, mecok) [13,15]. B cucremarn-
YECKOM OTHOUICHUU BOJOPOCIH — OCHOBHBIC CallpOIEeIeo-
Opaszosarenu. B canporene o0HapyKUBarOTCS CHHE-3€IICHBIE,
3elIeHbIe, 30JI0THCThIE W JMAaTOMOBBIC BOJOPOCTH. B 3Haun-
TEJIbHOM KOJUYECTBE COLEPHKATCS DICMEHTBI 3€JICHOU BOMO-

10.00000Mm

10.00000um.

Puc. 12. Canponenesas epszv ozepa Monmaeso (obpasey 8)
16.40. Dpaecmenm noxposHol mranu

10.00000um
10.00000um

Puc. 14. Canponenesas epsizv o3epa Monmaeso (oopazey 8) ye.40.
Jluenuguyuposannvle snemenmol (OKpAcKka GropoioyuHoM u
KUCTIOMOU XJIOPUCMOB000POOHOU KOHYEHMPUPOBAHHOL)
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pocau pona Scenedesmus (puc. 18), npopyneHTa TUTMEHTOB
(x10poMILIBI U KAPOTHHOMIBI), COACPIHKALIMXCS B Carpone-
nsax. Pexxe Haxoamnuch Bopopociu pona Pediastrum, cemei-
ctBo Hydrodictyaceae (puc. 19).

Hapsny ¢ ¢urtormankroHoM Gojbinyio posib B 00pa3oBa-
HUM OPraHMYeCKOro BEIECTBa O3EPHBIX calporeield urpa-
10T MakpO(UTHI, 3aCeNAIOINE NPUIOHHbIE U NPUOPEIKHbBIC
YYacCTKM BOJIOEMOB, YTO NOATBEp)KAaeTcs HaauuueMm dQpar-
MEHTOB TIOKPOBHBIX TKaHe# (puc. 11,12), oGHapy)knBaeMbIX
B oOpasuax camporneneBblx rpsseit [7,8]. B canpomeneBbix
Ips3sAx B OOJBLIOM KOJMYECTBE OOHAPYKUBAIHCH OCTATKH
MBUIBLBI U CHOP, B YACTHOCTHU MPUCYTCTBYET IbLIbIIA COCHBI
(puc. 15) n 6epessl (puc. 16), OCHOBHBIX JPEBECHBIX pacTe-
HU OuoleHo3a, OKpysKarouero BogoeM. OOHAPYKUBAIOTCS
TaKXKe T0JIyPA3JI0KUBIINECS YaCTHUIBI TKAaHEH JINCTa HAJ3eM-
HBIX WJIM BOJHBIX PACTEHHH, YTO OTJIIMYACT I'PSA3HU calporielie-
BOT'O MECTOPOXKJICHUS OT MUHEPAIBbHBIX CYJIb(HIHO-UIOBBIX.

B npouecce nccnenoBaHus B IPOIYKTE Ha OCHOBE TOPMAHOM

10.00000um

10.00000um

Puc. 15. Canponenesas epsizb ozepa Moimaeso (obpasey 7) ys.
40. ITvirbya cocrol

10,60000um ¥
10,00000u 1 4

Puc. 17. Canponenesas epssv ozepa Monmaeeo (obpazyvl
7, 8) v8.40. ®paemenm mraneii 6000pocnell, MUHEPALbHbLE
BKIIOYEHUS

10.00000um
10.00000um

Puc. 19. Canponenesas epsze ozepa Mormaeso (obpazey 8)
6.40. Booopocau pooa Pediastrum (kpacumens cyoan 111)

© GMN

Ipsi3u 0OHAPYKUBAINCH (PArMEHTHI MXOB: BOJOHOCHBIE KJICT-
K, KJIeTku jaucta (puc. 23, 25), a TakyKe OCTaTKU pacTeHHMii-
TophooOpasoBaresiell - JPEBECHBIX TOJOCEMEHHBIX U BBICIIHX
LBETKOBBIX pacTeHHil ((pparMeHTbl IOKPOBHBIX TKaHEH, pHuC.
24, npoBojsiIeii cucTeMsl, puc. 21, epuaepMbl KyCTapHUKOB),
CIIOpBI, bUIbIA (pHC. 22).

Ha 3a0osioueHHbIX Tepputopusix Qopmupyercs crnenudu-
yeckas OOJOTHAs PACTUTENBHOCTb, NPEICTABICHHAS TPaBs-
HHUCTBIMH PACTCHUSMHU, MXaMH U aumaitnukamu. Top¢ obpa-
3yercs npu e€ OTMUPAHNUHU U YaCTU4YHOM pacnajne. OCHOBHbIC
TopdooobpazoBarenu — charHoBble MXH, OCOKH, ITYLIHIIBI,
XBOIIM, TPOCTHUK, KyCTApHUKH (OaryJabHUK, KIIOKBA, TOIY-
6uxa), apeBecHble (cocHa, Oepesa, eiib, OJIbXa), 3eJICHbIC MXU
[4]. CooTBeTcTBEeHHO HajIM4Me OONBIIETO KOIMYECTBA Pasio-
JKMUBILIHUXCS IEMEHTOB NPOBOSLIMX M MEXaHHUECKUX TKaHEil
PACTEHUI ¥ MXOB SIBIISIETCS IMarHOCTHYECKHM IIPU3HAKOM Bep-
X0BOro Topdha Kak UCTOYHUKA IpsA3eil Ui OAIbHEOIOTHYECKHX
U KOCMETHYECKHX LIENIeH.

Puc. 16. Canponenesas epsze ozepa Monmaeso (obpasey 8)
v6.40. Ivinvya bepesvi, ppacmenm cmonsino2o x00a

10.00000um

000um

Puc. 18. Canponenesas epsazv ozepa Monmaeso (obpazey 7)
v6.40. Booopocau pooa Scenedesmus

10.00000um
10.00000um

Puc. 20. Canponenesas epsize ozepa Moimaeso (o6pasey 7)
6.40. Dpazmenm mraneii Mxo8
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Puc. 21.Topghsnasn epazv (eepxosoii mopgh) Muckogckoeo me-
cmopooicoenust (oopazey 9) ye. 40. Opaemenmol aueHupuyu-
POBAHHBIX DNEMEHMO8 (OKPACKA (PRoOpOSIIOYUHOM U KUCTOMOTL
XZL0pUCIO0B8000POOHOL KOHYEHMPUPOBAHHOLL)

Puc. 23. Topgpanas epsasze (sepxosou mopgh) Muckosckozo
Mecmopoacdenus (obpasey 9) ys. 40. Jlucmosas niacmunka
mxa

Puc. 25. Topghanas epsse (sepxosoti mopgp) Muckosckozo me-
cmopooicoenus (o6paszey 9) ye. 40. Cnopa mxa

O000611as MoTyueHHbIE TaHHBIE, CIEAYET OTMETHTh Pa3Inuue
MHKPOCKOITUYECKHX TPH3HAKOB TPEX TPYII TPSI3eBbIX MECTO-
POKAGHHUI PA3IMYHOTO TeHe3a: CyJIb(UIHO-WUIIOBBIX, CaIpo-
neieBblX U TOpGsHBIX. s CynTbQUIHO-MIOBBIX XapaKTePHO
HaJNYUe OOJBIIOrO KOJHYECTBA MHUHEPAIbHBIX YACTHII, B TOM
YHCIIe KPUCTAIIOB COJIeH pa3iMYHON (OPMBI, HCCHHS-YEPHBIX
YaCTUI[ TMAPOTPOMIINTA, TEMHO-KOPHYHEBBIX T'YMYCOBBIX Ya-
CTHII, PEIKUX BKIIOYCHUH Bojmopocied. CarporeneBble Ips3u
OTIMYAIOTCS. HAJIMYHEM 3HAYUTEIBHOTO 4YKciaa (parMeHTOB
HOJTyPa3JIOKHBIINXCS PACTUTEIBHBIX OCTaTKOB M (hparMeHTOB
TKaHCH PaCTeHHUi, BOAOPOCICH, MBUIBIBI BBICIINX OCPETrOBBIX
pacTeHHid, ¢ HE3HAYUTECIHHBIM KOJHYECTBOM MEJIKHX MHHE-
panbHBIX yacTuIl. TOpdsiHbIC TIP3 COIACPIKAT MHOTOYHCIICH-
HbIe ppParMeHTHI MOJTYPa3IOKHUBIINXCS PACTHTEIBHBIX OCTaTKOB
(TIPOBOAIINE ¥ MEXaHMYCSCKHE TKAHH), PParMeHThl MXOB C OT-
CYTCTBHEM BOZOPOCIIEil 1 MUHEPAIIbHBIX YaCTHUII.
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10.00000um

10.00000um

Puc. 22.Topghsanasa epsazv (sepxosoii mopgp) Muckoeckoco me-
cmopooicoenust (obpaszey 9) ye. 40. @paemenmol nviibybl

Puc. 24. Topghanas epsaze (sepxosoii mopgh) Muckoscrkoeo mecmo-
pooicoenust (obpasey 9) ye. 40. Muozouuciennvle gppacmenmol no-
KPOGHBIX, NPOGOOSIYUX U MEXAHUYECKUX MKAHE PACMeHUl

Taxum 06pa3oM, MUKPOCKOITMUECKUH METO aHaJIu3a MOXKET
UCIIONB30BaThCsl HapsAy C MAaKpPOCKOIMMYECKUM JUIS OLCHKH
MOJJTMHHOCTH U J0OPOKAYCCTBEHHOCTH JICUCOHBIX Tps3eil pas-
JIMYHOTO MPOUCXOXKIeHUs. [IepcreKTHBHBI AabHEH e uccie-
JIOBAHUsSL C 1EbI0 YTOYHEHHST MUKPOCKOITMUECKHUX XapaKTepH-
CTHK CBIPbsI JUIsl pa3pabOTKM HOPMATHBHOM JOKYMEHTAI[UU Ha
rpsi3u JiedeOHbIe, MTpeIHa3HaYCHHBIE JUIsl HCIOIB30BAHUS B KOC-
METHUYECKHX LEJISX.
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SUMMARY

INVESTIGATION OF THEMUDS (PELOID) BY LIGHT
MICROSCOPY FOR THE DEVELOPMENT OF THE
IDENTIFICATION METHOD

"Daironas J.,2Evseeva S., Sysuev B.

!Pyatigorsk Medical Pharmaceutical Institute of Volgograd
Medical State University of the Ministry of Health Care of Rus-
sia; ?”’NPF Pharmacy”, Volgograd; 3Federal State Autonomous
Educational Institution of Higher Education .M. Sechenov First
Moscow State Medical University, Russian Federation

This study purpose was to research the possibility of mi-
croscopic analysis using for therapeutic mud (peloids) iden-
tification.

The samples were studied: products containing native mud
for use as cosmetics; sulfide-silt mud of the BolshoyTambu-
kanlake (Stavropol region) and the Saki lake (Crimea). The
microscopic analysis of raw materials was carried out in ac-
cordance with OFS 1.5.3.0003.15. For identification of the
algae the database of the website https://www.algaebase.org/
content/ was used.

The difference between microscopic features of different
genesis muds deposits: sulfide-silt, sapropel and peat was deter-
mined. Sulfide-silt muds were characterized by the presence of a
large number of mineral particles, including various shapes salt
crystals, blue-black hydrotroilite particles, dark brown humus
particles, and rare algae inclusions. Sapropel mud was charac-
terized by the presence of a significant number of semi-decom-
posed plant residues fragments and fragments of plant tissues,
algae, pollen of higher coastal plants, and a small number of
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mineral particles. Peat mud contained numerous fragments of
half-decomposed plant residues (conductive and mechanical tis-
sues), fragments of mosses, the absence of algae and mineral
particles is noted.
Thus, the microscopic method of analysis can be used to assess
the authenticity and quality of therapeutic mud of various
origins along with the macroscopic method. Further research
is promising to clarify the microscopic characteristics of raw
materials for the development of regulatory documentation
for therapeutic mud intended for use in cosmetics.
Keywords: therapeutic mud (peloids), identification, light
microscopy, qualitative control.

PE3IOME

IOPEKTUBHOCTDb HCIIOJNB30BAHUSA METOJA
MUKPOCKOIIMYECKOI'O AHAJIU3A JJIsS1 OLNEHKA
MNOAJUHHOCTH JIEYEBHBIX T'PSI3EN

Maiiponac 7K.B., ’EBceeBa C.B., *CricyeB B.b.

TTamueopckuil MeOuKo-ghapmayeemuyeckutl uHCmumym — Qu-
suan @IBOY BO Bonel MY Munzopasa Poccuu; 2000 «HII®D
Dapmayusiy, Boreoepad; *@IAOY BO Ilepesuiii Mockosckuii 20-
cyoapcmeennulil meouyurckuil ynueepcumem um. M.M. Ceueno-
6a Munucmepcmesa 30pasooxpanenus Poccutickoii Dedepayuu
(Ceuenoscxuii ynusepcumem), Poccus

Ienp uccnenoBanust — oreHka 3H(HEKTUBHOCTH HUCTIOJIb30BA-
HHSI MUKPOCKOIIMYECKOTO aHajM3a [UIsl yCTAHOBJICHHUS MTOJJIMH-
HOCTH JICYCOHBIX Tpsi3eil (MEIOUIOB).

HccnenoBanbl 00pasiibl: MPOXYKLHS, COAEPIKaIasi HATUBHYIO
Ipsa3b, U1 NPUMEHCHUSA B Ka4C€CTBE KOCMETUYCCKUX CPEICTB,
Cy/b(UIHO-MIIOBAs TPsI3b MECTOpOXKIeHHI o3epa Bosbrioit Tam-
OykaH (CraBporonbekuii kpait) u o3epa Caxu (Kpbim). Mukpocko-
MMYECKUI aHaJIN3 ChIPbs OCYILECTBIISUICS B cooTBeTcTBHU ¢ ODC
1.5.3.0003.15. ns upeHTUUKALINKM BOZOPOCICH HCIIONb30BaHA
6a3za aHHBIX caiiTa https://www.algaebase.org/content

BrisiBiieno pasiimune MUKPOCKOITUYECKUX IIPHU3HAKOB
TpeX TPYII IPSA3EBBIX MECTOPOXKACHUN Pa3IUYHOIO r'eHesa:
Cynb(UIHO-UIIOBBIX, CAIIPOIIENeBbIX U TOPdHbIX. [[s cyib-
(GUIHO-MIIOBBIX XapaKTepHO HaJW4Yhe OOJIBLIOr0 KOoJIHYe-
CTBa MUHEpPAJIbHBIX YaCTHUIL[, B TOM YUCJIC KPHUCTAJIJIOB cojieit
pa3ianyHOi (OPMBI, HCCUHS-YSPHBIX YACTHUIl THIPOTPOUIINTA,
TEMHO-KOPUYHEBBIX TI'YMYCOBBIX YaCTHL, PEAKUX BKJIIOUCHUH
Bosopociieit. CanpornesneBbie Tpsi3y OTINYAI0TCS HATMUKMEM 3Ha-
YUTCJIBHOI'O YHCJIa d)paFMeHTOB IIOJIYypas3IOKUBIIUXCS paCTU-
TEJIBHBIX OCTaTKOB M ()parMEeHTOB TKaHEW pacTeHUi, BOZOPOC-
neﬁ, IMbUIBIBI BBICIIHUX 6€peFOB]>IX paCTeHHﬁ, HE3HAYUTCIIbHBIM
KOJIMYECTBOM MEJIKUX MHHEpAJIbHBIX YacTHll. TopgsiHble Ipsi3u
coziepKaT MHOTOYHCIICHHBIE ()PArMEHThI MOy Pa3IOKHUBIINXCS
PaACTUTEJIbHBIX OCTAaTKOB (l'[pOBOJlS[I_LLI/IX N MCXAaHHMYCCKHUX TKa-
Hell), GpparmenToB MX0oB. OTMEUaeTCsl OTCYTCTBUE BOIOPOCIEH
U MUHEPAJIbHBIX YaCTHUILIL.

Taxkum 00pa3oM, MUKPOCKONMYECKUH METOJ aHaJin3a MO-
KET HCIHOJIB30BAThCA Hapsaay C€ MAaKpPOCKOIIMYECKHUM I
OIEHKHU MOJJMHHOCTH M J0OpOKAaYeCTBEHHOCTH JIEUCOHBIX
rps3eil pa3aIM4HOro NMpoucXoxaeHus. IlepcrneKkTuBHbI Iajb-
Helmme UCCIICAOBAaHUA C LICJIbIO YTOUHCHUS MUKPOCKOIINYEC-
CKHX XapaKTePHCTUK CBIPbs A pa3pabOTKH HOPMATHBHOM
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JOKYMEHTALUU Ha I'pA3U HC‘IC6H]>IC, npe€aAHa3HAYCHHbIC IJIs
HCIIOJB30BaHUA B KOCMETUUCCKHUX LECIIAX.
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EVALUATION OF THE EFFECT OF ADEMOL ON THE DYNAMICS
OF NEURON-SPECIFIC ENOLASE IN TRAUMATIC BRAIN INJURY IN RATS

Semenenko S., Semenenko A., Malik S., Semenenko N., Malik L.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

According to the Consensus Study on Brain Disease in Eu-
rope, over 700,000 Europeans suffer from traumatic brain injury
(TBI) [21]. TBI in health care is today called a “silent epidemic”
due to the increasing scale of the problem, low awareness of
its significance and incomplete epidemiological data [17, 19,
15]. Severe forms of TBI (brain compression with intracranial
hematomas, diffuse axonal damage) are diagnosed in 20-40%
of patients with TBI [16, 3]. Depending on the nature of the
brain injury and the severity of the victims, the lethality at TBI
ranges from 5 to 65% [23]. Disability due to TBI is usually long-
term, and in 30-35% of cases it is established indefinitely [18].
Therefore, TBI is by far the leading and most common cause
of disability and mortality in persons aged 2040 years, with
TBI mortality 10 times higher than cardiovascular disease and
20 times higher than malignancies [12, 16, 18, 23].

The high expectations of modern medicine for neuroprotective
therapy have stimulated scientists all over the world to actively
search for new effective means of influencing the pathophysi-
ological cascades of neuronal damage development [24]. The
ambiguity of the results of clinical trials to study the efficacy of
neuroprotective effects has influenced the fact that the appropri-
ateness of neuroprotective therapy remains the subject of intense
debate [13]. When referring to neuroprotection, the prevention
and reduction of damage to neurons with a clear evidence base,
that is, confirmed in experimental and randomized clinical stud-
ies, should be considered first and foremost [10, 13, 24].

Studies have shown that TBI has an increased synthesis of
neurotransmitters, which correlates with a deterioration in the
prognosis of a patient with brain injury [7]. The greatest dam-
aging effect is inherent in glutamate, which triggers the excito-
toxicity cascade [8]. Hyperactivation of NMDA- and AMPA-
receptors causes an excessive intake of calcium ions into the
cell with activation of phospholipases, endonucleases, caspases,
etc.; which destroy cytosolic structures and trigger cell apoptosis
[9]. Many studies have demonstrated the efficacy of glutamate
NMDA receptor antagonists. Blockade of NMDA receptors is
considered to be one of the main links in neuroprotection [10].

The efforts of modern neuropharmacology are aimed at find-
ing effective molecules that can prevent secondary neuronal
damage, which is by far the most promising target for expo-
sure to pharmaceuticals in the face of acute brain injury. Pri-
mary neuroprotection is aimed at inhibiting rapid responses of
the glutamate calcium cascade. Moreover, the greatest hopes in
this direction are laid on NMDA receptor blockers. Promising
for further study is a compound having neuroprotective proper-
ties, synthesized under the guidance of Acad. M.O. Lozynsky
Institute of Organic Chemistry, NAS of Ukraine, derivative of
adamantane 1-adamantylethyloxy-3-morpholino-2-propanol
hydrochloride (laboratory code YUK-1, name ademol) [3, 4, 5].
The impetus for in-depth study of the cerebroprotective effect
of ademol was the fact that it is a low-affinity non-competitive
blocker of the polyamine site of the NMDA receptors of the ion-
ophore complex of pyramidal neurons of the hippocampus with
very fast kinetics of NMDA receptor release [8].

Studies have demonstrated the presence of new cerebroprotec-
tors, namely a derivative of adamantane 1-adamantylethyloxy-
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3-morpholino-2-propanol hydrochloride (ademol) stimulating
effect on cerebral blood flow in the pool of internal carotid artery
in patients with acute ischemic and hemorrhagic strokes [8, 9,
10]. It should be noted that the integrative indicators of the im-
pact of the neuroprotector on the ischemic brain are, along with
the decrease in mortality, the rapid elimination of neurological
deficits and the restoration of cognitive-masticatory functions,
which was the case in the ademol studies [9].

The release of the enzyme neuron-specific enolase (NSE)
from neurons into cerebrospinal cerebrospinal fluid and blood
is a marker of nerve tissue damage. NSE activity in the blood
of patients with TBI reflects the area of necrotic changes in the
brain [1,6].

For a thorough elucidation of the influence of ademol on the
course of TBI, it was of interest to investigate the effect of this
drug on the intensity of the course of destructive changes in neu-
rons by the dynamics of the activity of neuron-specific enolase
(NSE) with the modeleted brain pathology.

The aim of the work - to evaluate the effect of adamantane
1-adamantylethyloxy-3-morpholino-2-propanol hydrochloride
(ademol) derivative compared with amantadine sulfate and
0.9% NaCl solution on the dynamics of neuron-specific enolase
activity in rats with acute TBI.

Material and methods. The experiments were conducted on
white rats weighing 160-190 g, which were in standard vivarium
conditions, in accordance with the ethical standards of experi-
mental studies according to the «General principles of work on
animals», approved by the I National Congress on Bioethics
(Kyiv, Ukraine, 2001) and the Law of Ukraine «On the Protec-
tion of Animals from Cruelty» of 26.02.2006. The experimental
model of TBI was caused by the action of a carbon dioxide flow
under pressure created using a gas cylinder pneumatic gun of
the Baikal MR-654K brand (P F, Izhevsk, No. ROSS certificate
RU MZHO03.V02518) and carbon dioxide cylinders (liquefied
CO2 - 12 g) under pressure (Crosman, USA, series 456739).
Rats under conditions of propofol anesthesia (60 mg/kg), after
catheterization of the femoral vein and the possibility of infu-
sion through the infusomat, performed right-sided bone-plastic
trepanation of the skull of the projection of the middle cerebral
artery, with a hole diameter of 5 mm?. After fixation of the rat in
a position on the abdomen upside down, a shot was taken from
a fixed distance (close-up shot), the bone fragment on the peri-
osteum together with aponeurosis, was returned to the site and
the wound was sutured in layers. Thus, severe TBI was modeled.

The therapeutic effect of Ademol («Ademol-Darnitsa», Dar-
nitsa, Ukraine, 10 ampoules of 5 ml at a concentration of 1 mg/
ml) on model TBI was evaluated when administered at a dose of
2 mg/kg intravenously. Treatment was performed by slow intra-
venous infusion of infusomate, which lasted for 2 h at intervals
of 2 times per day (every 12 h) for 8 days. Treatment was started
1 h after the simulation of the pathological condition. The pseud-
operated animals were subjected to all interventions (anesthesia,
skin incision, bone-plastic skull trepanation) with the exception
of manipulations that could directly lead to traumatic brain inju-
ry, which nullified the effects of trauma. They were also injected
an equivalent amount of 0.9% NaCl solution up to the dose of
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Table 1. The effect of course infusion of demol and amantadine sulfate on the dynamics
of levels neuron-specific enolase in rats with brain injury on day 8 of the experiment (M+m, n=6)

Study Groups NSE (ng/ml)
Pseudoperated animals+0.9% NaCl solution 0,185+0,009
. 0,915+0,0,044°
0, > Vs
TBI+0.9% NaCl solution (control group) (+394%)
0,438+0,026°%#
" , s
TBI+ademol (+136%),[-52,1%]
{-22,5%}
. 0,565+0,013°*
TBI+amantadine sulfate (+205%).[-38,2%]

notes: TBI - traumatic brain injury; °— p<0.05 relative to pseudoperated animals;
* - p<0.05 relative to the control pathology group; # - p<0.05 relative to amantadine sulfate;
() - relative to the index of pseudoperated rats; [] - relative to the index of control pathology;
{} - relative to amantadine sulfate therapy

Ademol. 0.9% NaCl solution at a dose of 2 ml/kg intravenously.
In the same regimen was used amantadine sulfate (PC-Mertz,
Merz Pharmaceuticals, Switzerland, 200 mg/500 ml) in the con-
trol group (the comparison group) by administering a dose of 5
mg/kg intravenously in the same regimen.

The activity of neuron-specific enolase (NSE) in the serum of
rats was measured on the 8th day of TBI by enzyme-linked im-
munosorbent assay using the NSE ELISA KIT kits (DAL, USA)
(Fujirebio Diagnostics Inc., Sweden) on the device of the com-
pany “Hipson” [7].

Quantitative data were processed using the statistical process-
ing program StatPlus 2009. It was used the parametric criterion t
-Student in cases of normal distribution of the variational series,
the nonparametric criterion W White - in his absence, the paired
criterion T Wilcoxon [2]. The differences were considered statis-
tically significant at p<0.05.

Results and discussion. Analyzing the data obtained at the
end of our experiment, as of the 8th day of the model TBI in the
control group, we observed a significant increase in the level of
NSE, which in the specified period of the experiment was sig-
nificantly higher than the same indicators in the group of pseud-
operated animals on average 4.95 times (table 1).

Thus, analysis of the data obtained in the TBI group+0.9% NaCl
solution with respect to NSE levels, as a marker of nerve tissue
damage, concludes that intensive formation and organization of the
nucleus occurs in the control group rats at day 8 of TBI.

The use of ademol at a dose of 2 mg/kg as well as amantadine
sulfate 5 mg/kg against the background of the TBI model for § days
reduced the level of the test marker (NSE), but still at the end of the
experiment its level remained significantly higher by 136% for the
group, respectively TBI+ademol and 205% for the TBI+amantadine
sulfate group compared to the pseudoperated group.

A rat infusion course with TBI solutions of ademol (2 mg/
kg) and amantadine sulfate (5 mg/kg) over 8 days of the TBI
model helped to significantly reduce the increase in NSE levels
in animals of the control pathology group by an average of 52.1
and 38.2% respectively.

Thus, the results obtained indicate that with the use of ademol
at a dose of 2 mg/kg intravenously and amantadine sulfate 5 mg/
kg intravenously on the background of the model TBI in these
drugs show strong neurocytoprotective properties. Moreover,
this effect of ademol manifests itself more clearly, because in
its ability to prevent an increase in the NSE level, it probably
outweighed the reference drug by an average of 22.5%.

124

Studies have shown that the neuroprotective effect of ademol
is associated with a modulating effect on the activity of NMDA
receptors, also found that the drug has a complex effect, show-
ing the properties of both primary and secondary cerebropro-
tector, with significant advantages compared to others presented
in modern pharmaceutical market, neuroprotectors [8, 9, 10].
Acute excitotoxic neurodegeneration, caused by excessive
activation of NMDA receptors and pathological reactions of
glutamate-calcium damage, develops not only in brain strokes,
proven to date is its decisive role in the initiation of second-
ary damage in traumatic lesions [8]. The results obtained in our
study are pathogenetically sound and substantially open up the
prospects for further research.

Conclusions. 1. Course therapeutic treatment of rats with se-
vere TBI with a solution of Ademol dose of 2 mg / kg intrave-
nously, preferably better rats in the control pathology group of
0.9% NaCl and the group with amantadine sulfate contributes to
reducing the increase in NSE, with Ademol dominated the refer-
ence- the drug averaged 22.5% (p<0.05).

2. One of the pathogenetic mechanisms of brain protective
action in TBI is the ability of Ademol to correct NSE levels in
severe cerebral trauma.
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SUMMARY

EVALUATION OF THE EFFECT OF ADEMOL ON THE
DYNAMICS OF NEURON-SPECIFIC ENOLASE IN
TRAUMATIC BRAIN INJURY IN RATS

Semenenko S., Semenenko A., Malik S., Semenenko N.,
Malik L.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

The great hopes of modern medicine for neuroprotective
therapy have stimulated scientists around the world to actively
search for new effective means of influencing the pathophysi-
ological cascades of the development of neuronal damage.

Aim. To evaluate the effect of the use of the adamantane de-
rivative 1-adamantylethyloxa-3-morpholino-2-propanol hydro-
chloride (ademol) compared with amantadine sulfate and 0.9%
NacCl solution on the activity dynamics of neuron-specific eno-
lase in rats with acute traumatic brain injury (TBI) .

The therapeutic effect of ademol in experimental traumatic
brain injury was evaluated using a dose of 2 mg/kg (i/v) every
12 hours for 8 days. The pseudo-operated animals and the con-
trol group received a 0.9% NaCl solution at a dose of 2 ml/kg i/v,
and the comparison group received amantadine sulfate at a dose
of 5 mg/kg in the same mode. To determine the effectiveness
of the studied drugs in brain injury, the level of neuron-specific
enolase (NSE) was used.

The course infusion in rats with TBI of solutions of ademol
(2 mg/kg) and amantadine sulfate (5 mg/kg) during the 8 days
of the TBI model, significantly reduced the increase in the NSE
level in animals of the control pathology group by an average of
52.1 and 38.2%. Thus, the results obtained indicate that when
using ademol at a dose of 2 mg/kg i/v and amantadine sulfate
(5 mg/kg i/v), powerful neurocytoprotective properties appear
against the background of a model head injury. Moreover, the
neuroprotective effect of ademol manifested itself more clearly,
since in terms of the ability to prevent the increase in NSE lev-
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els, it significantly dominated the reference drug by an average
0f 22.5%.

Keywords: traumatic brain injury, ademol, amantadine sul-
fate, 0.9% NaCl, neuron-specific enolase.

PE3IOME

OLIEHKA BJ/IUSIHUSA AJEMOJIA HA JIUHAMUKY
HENPOH-CHEIIA®UYECKOW SHOJA3bI IPH YE-
PEITHO-MO3I'OBOI TPABME Y KPbIC

Cemenenko C.U., Cemenenko A.U., Mamuk C.JI.,
Cemenenko H.A., Maauxk JI.M.

Bunnuykuii HayuoHanbhblll MeOUYUHCKUL YHUGepcumem
um. H.U. Ilupocosa, Ykpauna

Bosbiie Hagekapl COBPEMEHHOM MEAMIIMHBI HA HEHPOIIPO-
TEKTOPHYIO TEpaIrio CTUMYIUPOBAJIN YYCHBIX BCETO MHpa Ha
AKTHUBHBIM MMOUCK HOBBIX (P(EKTUBHBIX CPEICTB BO3ACHCTBHS
Ha 1ato(U3HOJOTHUECKHE KACKaIbl Pa3BUTHs HEHPOHAIBLHOIO
MIOBPEKICHHUS.

lenp wnccnemoBaHMsi - ONpEICIICHHE BIHMSHUS HPOU3BO-
HOHM ajamaHTaHa |-aJaMaHTHJIETHIIOKCHI-3-MOp(OIHHO-2-
IponaHoia TUApoxjopuaa (agemona) B CpaBHEHUHM C aMaH-
taguHoM cyinbgara u 0,9% pacrBopom NaCl Ha anHaMHKy
AKTHBHOCTHU HEHPOH-cHen(uIecKoil SHOMIA3bl Y KPbIC C OCTPOi
4eperHO-MO3r0BOI TPaBMOH.

Tepanesruueckoe JeiicTBUE afeMoia MpU 3KCIEPUMEHTAIIb-
HOH 4epernHOo-MO3rOBOM TpaBMe OLEHHUBAIU IIPU NPUMCHEHUH
B 03¢ 2 Mr/kr (B/B) kaxkabie 12 u B Teuenue § cyrtok. [lces-
JOOIIEPOBAHHBIC JXKUBOTHBIC W KOHTPOJIbHASA I'PpYyIIIa IOJIy4ain
0,9% pactBop NaCl B mo3e 2 Mmu/Kr B/B, a rpyIia CpaBHEHHs
- aMaHTa uH cynbdar B 03¢ 5 MI/KI B TOM e pexume. J{is
omnpezeseHns: Y3GGHEKTUBHOCTH HCCISAYEMBIX MPENapaToB MpH
yepernHo-mMo3roBoii TpaBme (UMT) ucnosnb3oBaiu ypoBeHb HEll-
pon-crierduueckoit sHomaszbl (NSE).

Kypcosas unoysus kpeicam ¢ UMT pacTBOpoB agemora
B 7103€ 2 MI/KT M aMaHTaauHa cyibgara 5 MI/KT B TeueHue 8
JIHeH crocoOcTBOBaNa JOCTOBEPHOMY YMEHBLICHUIO HapacTa-
HUs ypoBHS NSE B cpaBHEHMU € KMBOTHBIMH T'PYIIIbl KOHTPO-
151, B cpennem, Ha 52,1% u 38,2%, coorBeTcTBeHHO. Takum 00-
pa3oM, NOJYUCHHBIC PE3YyJIbTaTbl CBUACTCILCTBYIOT O TOM, YTO
IpH MPUMEHEHUH aJieMoJia B 103¢ 2 MI/KI B/B U aMaHTaJUHA
cynbdara 5 MI/KT B/B MPOSIBISIOTCS MOIIHBIE HEHPOLUTONPO-
TEKTOpHBIE CBOiicTBa Ha (one MoxensHoi UMT. Ilpuyem Heil-
POIPOTEKTOPHBIN 3PPEKT aeMosa MPOsSBUIICS 00Jice OTUCTIIH-
BO, ITOCKOJIBKY MO CIIOCOOHOCTH INPEISITCTBOBATH HAPACTAHHIO
ypoBust NSE oH 1ocToBepHO npeBocxoan pedepeHc-npenapar,
B cpeaHeM, Ha 22,5%.
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THE DYNAMICS OF LIPOPEROXIDATION PROCESSES IN THE EARLY PERIOD
AFTER COMBINED EFFECTS OF A HIGH DOSE GAMMA RADIATION
AND IMMOBILIZATION STRESS (EXPERIMENTAL RESEARCH)

Tazhibayeva D., Kabdualieva N., Aitbayeva Zh., Sengaliy M., Niyazbekova K.

Non -commercial joint-stock company “Medical University of Astana”, Nur- Sultan, Kazakhstan

The modern stage of development of medicine is charac-
terized by the absence of a unified approach in understanding
the essence of the processes leading to the development of
neuropsychiatric disorders in sufferer of radiation emergen-
cies [23]. In the researches of A.V. Sorokin [17], showed that
the disorders mainly relate to the psychological stability of
the activities of nuclear power plant operators and nuclear
industry personnel under normal and emergency conditions.
People exposed to radiation exposure or other “invisible” en-
vironmental factors, the stress of the radiation danger in the
form of a feeling of “uncertainty”, problems of adaptation,
increased alertness, radiophobia and “traumatic neurosis” oc-
cur. It is known that the stress associated with the alleged
fact of ionizing radiation exposure has the same intensity as
the stress lesion resulting from a really experienced fact of
radiation exposure. Not unimportant acquire value, in addi-
tion, is radiation anxiety among the population living in areas
contaminated with accidental releases in the event of uncon-
trolled emergency situations [10, 12, 14, 19, 20, 21, 22].

There are three evidence-based positions explaining the
occurrence of neuropsychiatric disorders among sufferers
from radiation exposure. Firstly, the absolute recognition
of the isolated effects of radiation on the functional activ-
ity of brain structures. The second position, on the con-
trary, recognizes only the weight of non-radiation, mainly
psychogenic factors and completely denies the possibility
of radiation exposure on the mental sphere. And, finally,
the third approach takes into account the multifactorial as-
pect of the pathogenic effects of both radiation and non-
radiation factors [13, 18].

The above facts strongly dictate, on the one hand, to study
the effects of radiation on the functional activity of the central
nervous system, especially on various behavioral strategies,
the preservation of which is vital in emergency situations. On
the other hand, the available literature does not contain infor-
mation about how various somatic components of emotional
stress can change due to the action of radiation in high doses,
which makes it difficult to imagine a complete picture of the
reaction of cells, organs and systems in response to these ef-
fects, and, moreover, it becomes difficult disclosure of the
physiological mechanisms of the changes [2, 7, 16, 27].

Therefore, the problem of stress and radiation damage arising
in connection with radiation accidents cannot be considered in
isolation from each other, since there is conflicting information
about the effects of combined exposure. It is not clear whether
the summation of effects (additivity) occurs or whether the dam-
aging effect will be enhanced (synergism) or weakened (antago-
nism).

Hypokinetic stress, designated as a disease of civilization
and associated with the automation of production, the devel-
opment of communications, etc., can additionally serve as a
model of combined stress. On the one hand, in conditions
of a danger to health, people may have a restriction of mo-
tor activity, which exacerbates [4] the likelihood of radiation
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damage to the body and, above all, the brain. On the other
hand, excessive mental and physical stress arising in emer-
gency situations can reduce the effectiveness of behavior and
activity up to complete disorganization and inability to move,
that is, causing immobilization stress [28].

Markers of oxidative stress, which can serve as indica-
tors of the severity of homeostasis disturbances in sufferers,
can be of considerable help for a qualitative assessment of
the effects of isolated and combined exposure of radiation
exposure and a stress factor [25]. Both negative radiation ex-
posure and immobilization stress can lead to the accumula-
tion of free oxygen radicals in the body, leading to damage
of lipids of cell membranes, proteins, nucleic acids and to
premature aging of the cell and its death [24, 25, 26].

Thus, in a number of experimental works it was shown that
in the long-period after the combined effects of radiation and
emotional stress, the effects observed under the isolated influ-
ence of the stress factor and gamma radiation are exacerbated
[8, 9]. This was manifested in the form of an increase in the
level of primary and secondary products of lipid peroxidation
and inhibition of the activity of antioxidant enzymes, as well
as a decrease in the activity of energy metabolism enzymes.
These results were obtained in the long-period after the com-
bined effect of two pathogenic factors, while the early effects
of the sublethal dose of gamma radiation and emotional stress
have not been studied enough.

In this connection, the aim of our study was to study the
dynamics of serum lipid peroxidation in rats in the early pe-
riod after the combined exposure to a high dose of y- radia-
tion and chronic immobilization stress.

In accordance with our aim, the following tasks were set:
1. To study the dynamics of primary and secondary lipid
peroxidation products under the isolated effects of radiation
and chronic immobilization stress. 2. To study the content of
diene conjugates and malondialdehyde in animals with the
combined effects of gamma radiation and immobilization.

Material and methods. Experiments on animals were car-
ried out in accordance with the requirements of the Geneva
Convention (1990) and the Helsinki Declaration on the Hu-
mane Treatment of Animals and the Ethical Norms of the Lo-
cal Ethics Committee of the Nonprofit Joint-Stock Company
“Astana Medical University” (abstract from protocol Ne4 of
December 20, 2018).

To reproduce experimental acute external radiation, the
animals were exposed to a single exposure of y-radiation at a
medical linear electron accelerator CLINAC 600 C (producer
VARIAN) at a dose of 6.0 Gy: SSD — 97,2 cm, SAD — 100
cm, field 40x40 cm, t=352 sec (SSD is the distance from the
source of ionizing radiation in the apparatus up to the condi-
tional center of the irradiated focus; SAD is the distance from
the source of ionizing radiation in the apparatus to the nearest
surface of the irradiated object). During the irradiation, the
animals were in a specially designed cage made of organic
glass with isolated box for each animal [6] (Fig. 1).
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Fig. 1. Device for irradiation with isolated boxes

In all animals, serum lipid peroxidation products were deter-
mined, in which the content of diene conjugates and malondial-
dehyde were determined.

During the research work about studying the combined effect
of high doses of gamma radiation and stress factors, we used a
device that allowed us to significantly limit motor activity for a
specified time without visible bodily injury of animals [1]. Dur-
ing 5 days of research for 6 hours, rats were continuously immo-
bilized. To exclude the effects associated with changes in daily
biorhythms, animals were exposed to hypokinetic stress at the
same time - at 8 a.m. [15].

The intensity of lipid peroxidation (LPO) was determined by
the accumulation of polyunsaturated fatty acids peroxidation
products (PUFAs) — diene conjugates (DC) — the primary prod-
ucts of lipid peroxidation and malondialdehyde (MDA) — one of
the secondary products.

It should be noted that normal values of primary and second-
ary LPO products were obtained from intact animals, which
were 0.2240.02 condition units/l for the diene conjugate and
0.088+0.01 nmol/l for malondialdehyde.

The determination of DC was carried out in serum hexane
extracts using spectrophotometry [11]. The determination in
the blood serum of the content of the secondary LPO products:
malondialdehyde (MDA) and other TBA-reactive substances
was carried out by the spectrofluorimetric method after reac-
tion with thiobarbituric acid, according to the method of V.B.
Gavrilov et al. [3] with slight modifications. To determine the
MDA concentration, the fluorescence spectrum of the butanol
extract was recorded on the spectrofluorimeter Shimadzu RF-
5000 (Japan) at an excitation wavelength of 515 nm and a fluo-
rescence wavelength equal to 545 nm. The level of MDA was
judged by the intensity of fluorescence.

To evaluate the indicators of lipoperoxides in the experiment,
48 white outbred rats were used, which were subsequently di-
vided into 4 groups: Group I — intact animals (n = 12); Group
II — rats, once irradiated on the day of the research on a medi-
cal linear electron accelerator Clinac 600 C (producer VARIAN)
at a dose of 6.0 Gray (Gy) (n=12); Group III — with modeling
of chronic immobilization stress in animals (n=12); Group IV
— rats were irradiated by a single external acute exposure at a
dose of 6.0 Gy in combination with subsequent chronic immo-
bilization stress (CIS) (n=12). Animals of group I were a com-
parison group for rats of groups II and III. The control groups
for animals undergoing the combined effects of radiation and
immobilization stress (group IV) were the values obtained in
groups II and III.

The results were subjected to statistical processing, the differ-
ences were evaluated by the t-criterion Student [5]. The study
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was carried out for 14 days after the isolated exposure to a
pathogenic factor, as well as after their combined effect.

At the first stage of the research, we studied the dynamics the ef-
fect of acute total irradiation on the dynamics of quantitative chang-
es in the primary and secondary products of lipid peroxidation.

An analysis of the results had allowed to establish, first of all,
an increase in the level of primary LPO products: the content
of diene conjugates (DC) in the blood serum of group II rats
exceeded the initial level by 2 times, compared with animals of
the control group, throughout the study period (Fig. 2).
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\ * - Accuracy of differences in comparison ith Intact animals J

Fig. 2. Parameters of DC indicators (conditional units/l) in
intact animals (group 1) and in rats of the experimental group

The accumulation rate of malondialdehyde (MDA) in the
blood serum of irradiated rats was more pronounced: by the 7th
day from the moment of irradiation tendency toward normal-
ization, although the MDA level remained significantly higher
by 30% compared with animals in the control group (0.17+0.01
nmol/l), (p>0.05) (Fig. 3).
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0.
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* _ Accuracy of differences in comparison with Intact animals
. v

Fig. 3. Parameters of MDA indicators (nmol/l) in Groups 1
and Il animals

At the second stage, we studied the dynamics of the activity of
lipid peroxidation in animals undergoing the influence of chron-
ic immobilization stress. Analysis of biochemical indicators of
lipid peroxidation showed that already at the stage of the study
of the initial parameters in the third group of rats, the preva-
lence of diene conjugates was found to double twice: 0.46+0.02
condition units/I (p,<0.001) versus 0.22+0.02 conditional units/I
(Fig. 4). The studied indicator increased by 2 times remained at
the same level by the next observation period — on the 7" day
of the research. The observation period on the 14" was marked
by a gradual decrease in the studied parameter. So, on the 14
day from the start of the research, the level of diene conjugate
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was 0.27+0.02 conditional units/l, but in comparison with the
control, this difference was inaccurate (p,>0.05).
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Fig. 4. Parameters of DC indicators (conditional units/l) in
intact animals (group 1) and in rats undergo to CIS

The dynamics of MDA content was characterized by similar
changes: a twofold excess of the initial values and the approxi-
mation of the analyzed parameters of the control group values

(Fig. 5).
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Fig. 5. Parameters of MDA indicators (nmol/l) in Group I and
Il animals

Thus, the results of the studies indicate that the dynamics of the
content of DC and MDA was characterized by a unidirectional
change: a twofold increase at the initial stage of the experiment,
also maintaining this indicator for the next 7 days and returning the
studied parameters to the normative data by the end of the study.

At the third stage of the experiment, we studied the activity of
lipid peroxidation in rat blood serum undergo the combined ef-
fect of high doses of y-radiation and hypokinetic stress. Analysis
of biochemical research data revealed that in the experimental
group, after combined exposure of acute radiation and model-
ing the stress-reaction of the body, the maximum increase in the
level of primary lipid peroxidation products was observed. If in
animals with an isolated effect of y-radiation and immobiliza-
tion stress (control groups II and III), the level of DC activity
on the 1% day from the beginning of the research was on average
at the same level (0.44+0.03 conditional units/l, p,<0.001 and
0.46+0.02 conditional units/I, p,<0.001 respectively) in groups
II and II1, then in the experimental group the studied indicator
was 20% significantly higher (0.55+0.02 conditional units/l, p,
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and p,<0.05), thereby exceeding the level of the initial indicators
by more than 2 times (Fig. 6).

A similar dynamics of changes was revealed on the 7" day
of the study, when the studied biochemical parameter was de-
termined at the level of 0.5420.01 conditional units/I (p, and
p,<0.05), which exceeded the indices of the control groups on
average 1.3 times.

After 2 weeks from the start of the experiment, the DC level
had tendency to decrease and reduced by 15% compared with
the results of the indicators at the initial stage of the research.

According to the obtained data, in the dynamics of the pri-
mary products of free radical oxidation in the blood of animals
of both the control and experimental groups from the DC re-
vealed uniform changes at the initial stage of the research, which
were accompanied by an increase in the content of this type of
lipoperoxides.
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+ - Accuracy of differences in comparison with I Group.
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Fig. 6. Parameters of DC indicators (conditional units/l) in
animals of control groups (Groups II and IIl), and in rats un-
dergo to the combined effect of high-dose irradiation and CIS

At the same time, an increase in the concentration of second-
ary lipid peroxidation products in animals exposed to both high
doses of y-radiation and stress as a result of chronic immobiliza-
tion was noteworthy. Moreover, the content of MDA exceeded
the baseline by the 1*t and 7" day of the study 2.5 times (Figure
7). The values of the studied indicator was 0.23+0.01 nmol/I (p,
and p,>0.05) and 0.25 = 0.02 nmol/1 (p,<0.05 and p,>0.05), re-
spectively whereas the initial value was 0.09+0.01 nmol/l. And
on the following days of the experiment, the level of the studied
biochemical indicator was similar, and increased by 70% com-
pared with animals in the control groups.
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Fig. 7. Parameters of MDA indicators (nmol/l) in control
groups (Il and Il groups) animals and in rats undergo to the
combined effects of high-doses of radiation and CIS
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At studying the lipid peroxidation indicators, it was found that
the MDA level in both the experimental and control groups of
animals for the entire research period increased by an average of
1-1.5 times in comparison with the initial data obtained in intact
animals (0.09+0.01 nmol/l).

Thus, our study showed that the isolated effects of chronic
immobilization stress and the sublethal dose of gamma radiation
cause accumulation of primary and secondary products of lipid
peroxidation, and in the early period after their combined expo-
sure, the summation of pathogenic effects is observed, which
is manifested by an increase in the content of diene conjugate
and malonic dialdehyde, which indicates the activation of free
radical oxidation.
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SUMMARY

THE DYNAMICS OF LIPOPEROXIDATION PROCESSES IN THE EARLY PERIOD AFTER COMBINED EFFECTS
OF A HIGH DOSE GAMMA RADIATION AND IMMOBILIZATION STRESS (EXPERIMENTAL RESEARCH)

Tazhibayeva D., Kabdualieva N., Aitbayeva Zh., Sengaliy M., Niyazbekova K.

Non -commercial joint-stock company “Medical University of Astana”, Nur- Sultan, Kazakhstan

The aim of the study was to study the dynamics of lipid
peroxidation processes in rat blood serum in the early period
after combined exposure to gamma radiation and immobili-
zation stress. The study was conducted on 48 white outbred
rats, which were subsequently divided into 4 groups: group
I - intact animals (n = 12); Group II - rats once irradiated on
the day of the study on a medical linear electron accelera-
tor Clinac 600 C (manufacturer VARIAN) at a dose of 6.0
Gray (Gy) (n = 12); Group III - with modeling of chronic
immobilization stress in animals (n = 12); Group IV - rats

irradiated once with acute external exposure at a dose of 6.0
Gy in combination with subsequent chronic immobilization
stress (n=12).

The results of the study showed that in rats in the early period
after the combined effects of gamma radiation and chronic im-
mobilization stress, the processes of free radical oxidation are
activated, which is manifested in an increase in the content of
primary and secondary products of lipid peroxidation.

Keywords: radiation, emotional stress, lipid peroxidation, the
combined impact

PE3IOME

JUHAMUKA MPONECCOB JIMIIONNEPOKCUJALIMU B PAHHEM ITEPUO/IE ITOCJIE COYETAHHOI'O
BO3JIEMCTBUSA BBICOKOM 103bl TAMMA-U3JIYYEHUSI U AMMOBUJIM3ALIMOHHOI'O CTPECCA
(AQKCIIEPUMEHTAJIBHOE UCCJIEJJOBAHUE)

Taxubaesa /I.C., Kadayanuesa H.b., Aiit6aeBa XK.b., Cenrammii M.2K., Husi30exoBa K.K.

Hexommepueckoe akyuoneproe obujecmeo «Meouyunckuil ynusepcumem Acmanay, Hyp-Cynman, Kazaxcman

Llens uccnenoBanus — U3yYUTh JHHAMHUKY HPOIECCOB JIHIIO-
MIEPOKCHIAIMN B CHIBOPOTKE KPOBH KPBIC B PaHHEM IIEPHOJIE
10CJIe COYETAHHOTO BO3/CHCTBHS raMMa-M3IIy4eHHsS W UMMO-
Oonnm3annoHHOTO cTpecca. MccnenoBanne nposenenHo Ha 48 Oe-
JIBIX OECHOPOIHBIX KPBICAX, KOTOPBIE pa3/eNIeHbl Ha 4 TPYIIILL:
I rpynma - uaTakTHBIE *XMBOTHBIE (n=12); II rpynma - KpbICH,
OJHAXIBI OOJTydIEeHHBIE B ICHb UCCIIEIOBAHNS HA MEANIIMHCKOM
nmuHEeHHOM yckoputene a1ekTpoHoB Clinac 600 C (mpousBosu-
tems VARIAN) B oze 6,0 I'pait (I'p) (n=12); I1I rpynma - ¢ mo-
JeTTMPOBAaHUEM XPOHHYECKOT0 MMMOOMIN3AIMOHHOTO CTpecca

y %HBOTHBIX (n=12); IV rpymnma — KpbICEI, 00IydeHHbIe O{HO-
KpaTHO OCTPBIM BHEIIHUM Bo3zeiicTBueM B 1o3e 6,0 I'p B coue-
TaQHWHU C TIOCIEAYIONMM XPOHHYECKUM HMMOOMIM3AIHOHHBIM
cTpeccom (n=12).

Pe3ynbTartsl IIPOBEIEHHOTO HCCIIEAOBAHMS IIOKA3ald, 4TO Yy
KpPBIC B PAaHHEM TIEPHOJIE TTOCIIE COYETAHHOTO BO3ICHCTBHIS TaMMa-
M3IIydeHNs] 1 XPOHHYECKOTO MMMOOIIN3AIMOHHOIO CTpecca Ha-
OmomaeTcsl aKTHBAIHS POLECCOB CBOOOIHOPAIHKAIEHOTO OKHC-
JIEHNSI, 9TO MPOSIBILSIETCSI B YBEIIMUCHHH COZIPIKAHNSI IEPBIIHBIX
BTOPHYHBIX IIPOTYKTOB IIEPEKHCHOTO OKHCIICHHS JIMITHIOB.
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X69B0 - 33agob el goobye wsliboggdgmo gary-
JBOMbgdol LsdgoEobm bobmgsb sdshfsdgogenbg Clinac

600 C (3F>®3mgdgero VARIAN), ombon 6,0 a@go (n=12);
I 980 - gboggmgdo dnggeodgdguo Jomboggaro
0dmbdogobszogdo LH®gbomn M=12); IV xaua0 - ggeog-

30 gl gOobgm  slboggdymo Fgeo-39 aoMgysbo
bgdmJdgegdom, @mbom 6,0 adg0, dgdamd  JOmbogyem
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JIMHAMMKA CBEPTBIBAHW A KPOBHU KPBIC, TOJABEPTHYTHIX BO3JIEMCTBUIO TMITIOKCUA
B NIEPUO/ ITPEHATAJIBHOT'O PA3BUTUSL

Hxadaposa I'.K.

HUnemumym pusuonoeuu um. axao. A. Kapaesa HAH Aszepbaiiocana, bBaxy, Azepbaiioxcan

Kucnoponnas HeoCTaTOYHOCTb, SIBIISIONIASCS OCHOBOI ITa-
TOJIOTHYECKUX MPOLECCOB MHOTHX 3a00JI€BaHIH U KPUTHIECKHIX
COCTOSIHUH, BBI3BIBAET HEOJHOPOIHYIO BBIPQXKEHHOCTH CABUTOB
(YHKIIMOHAJIBHOTO COCTOSIHMSI OpraHoB M cucteM. IIpu Hemo-
CTaTKe KUCIOpO/a JUIsl TOJJIEPIKaHUsI TOMEOCTa3a IPOUCXOIUT
TOJTHAsT PEOpraHM3aIHsl OpraHu3Ma U Pean3yeTCsl CTePEOTHII-
Hasl Hecnenuduueckas mepecTpoiika meradomusma. Jlepunur
KHCIIOpoaa TpedyeT MakCHMalIbHOW MOOMIM3AINY U HarlpshKe-
HUS TOTCHIMAIBHBIX aJaNTHBHBIX BO3MOXXHOCTEH OpraHm3ma
[1]. Cnenyer OTMETHUTD, YTO aHTEHATAJIbLHAS TUTIOKCUS SIBIISIETCS
3HAYMMBIM HOBPEKAAIONMM (AaKTOPOM, BIHSIOMINM Ha Pa3BH-
THE OpraHM3Ma KOTOPHIl B NMPEHATaJbHOM IIEPUOJE BHI3BIBACT
MHOTOUYVCIICHHBIE OTKJIOHEHUSI B Pa3BUTHH MHOTHX CHCTEM, B
TOM 4HCIIe U CUCTeMBl remoctasza [11,14]. W3 nurteparypHbIX
naHHbIX [14] U3BECTHO, UTO B CHCTEME I'eéMOCTa3a B AKCIEpHU-
MEHTAIIbHBIX YCIIOBHUSIX CO3/IAIOTCSl TIEPBUYHBIC aJalTHBHEIC
YCIIOBHS JUTS TOAJIEPIKaHUS JKUIKOTo OalaHca BHYTpEHHEH cpe-
JIbl, TAK KaK OCHOBHBIE IeMaToJIOTMYECKHe CIABUTH IIPU THIOK-
CHH CO3AI0T YCIIOBHS JUIsl HAPYIIEHHUs] MHUKPOLMPKYJIATOPHOTO
reMOCTa3a M aKTHBAIlMM BHYTPHCOCYIMCTOTO CBEPTHIBAHHS
KpoBH. HeoOXoquMo OTMETHTB, 4TO TpOMOOreMopparndecKkue
paccTpoiicTBa 10 cel JeHb SIBISIIOTCS YacThIM OCIIOKHEHHEM
TSDKENBIX (JOPM HEOHATATHHOM IaTOJIOTMH U HEIOCPEACTBEHHOM
MIPHYUHOI CMEpTH B 3TOM Iiepuoze. PacripocTpaneHHOCTS TeMop-
paru4ecKux U TPOMOOTHUECKUX PACCTPOICTB 00YCIIOBIICHA 3HAUM-
TEeIbHBIMH N3MEHEHHSIMI CHCTEMBI TeMOCTa3a B IIEPHOJT HOBOPOXK-
JICHHOCTH. 3HAUMMOHN KIIMHHMYECKOW OCOOCHHOCTBEO COCTOSTHHUS
TeMOCTa3a IUIONOB, HOBOPOXK/ICHHBIX U JeTel B MEPBBIE MECSIIBI
JKU3HY BBISIBIISIETCS] TEH/ICHIVS K OOJIee JISTKOMY BO3HHKHOBEHHIO
Ppa3HOHANpPaBIEHHBIX HAPYIICHUI B CPABHEHUH C TAKOBBIMH Y Jie-
Tell cTapiero Bo3pacta 1 B3pocibix [2,4,7].

Ienpro vccneoBaHus IBUJIOCH M3yUYECHHUE PEAKIHH KOaTyJlsi-
IIMOHHOTO T'eMOCTa3a B OTBET Ha FMIIOKCHIO Y KPBIC MOJIOAOTO H
TI0JIOBO3PEJIOTr0 BO3pacTa, MOJIBEPTHYTHIX BO3ICHCTBUIO THUITOK-
CHIH B 3apOJIbIIIEBOM, IPEIIIIONHOM U IUIOAHOMN CTaUsX IpEeHa-
TAJBEHOTO OHTOTE€HE3a.

Marepnaj u MeToabl. l3ydanocs Bo3aeicTBIE THIIOKCHH B
pa3HbIe NEpHOABI NPEHATATLHOTO PA3BUTHS Ha PsJ TOKa3aTe-
JIel CBepPTHIBAEMOCTH KPOBH KPBIC OHOTO M IIECTH MECSYHOTO
Bo3pacTta. OOBEKTOM HCCIIe0BAaHUS OBUTH OecrOpoHbIe Oerbie
KPBICHI pa3HOTo Bo3pacTa. M3yuanock BO3JEHCTBHE THUITOKCHH
B pa3HbIe NEPHO/BI IPEHATAILHOTO Pa3BUTHS Ha PSIJ| TOKa3are-
JIel CBepPTHIBAEMOCTH KPOBH KPBIC OHOTO M IIECTH MECSIHOTO
Bo3pacTa. JI1st u3y4eHuUs! BO3/ACHCTBHS THIIOKCHH B KQ)KIIOM BO3-
pacTHOW KaTeropuy KPBICHI OBLIN Pa3/iesieHbl Ha 4 TPYIIITBL: OfHA
KOHTPOJIbHAS — KPBICHI, MaTepH KOTOPBIX MEPHOJ OEpEMEHHOCTH
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TIPOBOJIMIIN B HOPMAJIBHBIX YCIIOBHSIX BUBAPHS U 3 DKCIIEPUMEH-
TaJIbHBIE TPYMITEI — KPBICHI, MAaTEPH KOTOPHIX B COOTBETCTBYIO-
He TEPUOJIBI OEPEMEHHOCTH (3apO/IBIICBBIN, MPETIOAHBINA U
TUTOZHBIN) TIPOBOJIMIIM B THITOKCHYECKNX YCIOBHSX. B Kaxmoi
rpymnre Obu10 1Mo 15 ocobei, B 11e710M B KCIIEPUMEHTE HCHOJb-
30BaHO 120 ocobeit kpbic. [MITOKCHIO MOZENMMPOBAIIN B TepMe-
THYECKH 3aKphITOi Gapokamepe oobemoMm 0,12 m°. B Teuenue
COOTBETCTBYIOMIEro Tieprosa Gepemennocty - (E -E.) 3apop-
wesbli, (E-E ;) npenmionneiii u (E -E, ) nmommsiii neprox
KPBICHI ©XEJHEBHO B TeueHHne 20 MUHYT COIEp)KajlHuch B Oa-
pokamepe ¢ OeclpepbIBHO BEHTHIIMPYEMBIMH razamu - 95%
azora u 5% xucnopoxa. [Tocine runokcuu 6epeMeHHBIX KpBIC
NepecaKuBajil B BUBApUil C HOPMAJIBHBIMHU YCIIOBUSIMH JUIS
TeueHHUs: OepeMEeHHOCTH. Y IOTOMCTBA T'MIIOKCHPOBAaHHBIX
KpbIC B Bo3pacTe | m 6 MecsueB u3ydajgach JUHAMHKa I10-
KaszaTelslell KoaryJsLUOHHOIO remMocrasa kposu. [IpoBonuics
CPaBHUTEIBHBIN aHAJIN3 dTHX ITOKa3aTelell ¢ TAKOBBIMH KOH-
TPONBHOH Tpynmbl. 3a00p KPOBH OCYIIECTBIISICS CTaHAAp-
THU3UPOBAHHBIM CITOCOOOM BEHOIYHKIIMHU JJISI TEMOCTa3HOJIO-
THYECKHX J1Ta0OPAaTOPHBIX MCCIEJOBAHUI C MCHOIb30BaHUEM
3,2 % pactBopa mmrpata. s OleHKH OOMIEro COCTOSHUS
CHCTEMBI CBEPTHIBAHUSI KPOBHM IEPBOHAYAIBLHO ONPEIEISIN
BpeMsi 00pa30BaHus CTYCTKa 110 MeToy MopaBHuIa, a 3aTeM pe-
KanbIU(UKALNY T1a3Mbl - I0 MeToay Xayent [3]. Jlis oneHku
KOHEYHOTO dTala oIpeessuiachk KOHIeHTpanus GuopuHoreHa.
[NomyuyeHHble HaHHBIE CTATHCTHYECKH 00padaThIBAJINCH C TO-
MOIIBIO [POrpaMMHOI0 aHanu3a. JloCTOBEpHOCTh pa3nuuuil
HCCIIEAYEMBIX HECBSI3aHHBIX BEIOOPOYHBIX JAHHBIX OMPEIeIIsUIH
¢ ucnonbp3oBanueM t-kpurepus CTblofieHTa. J[aHHBIE BBIpaXka-
JIICh B IPOLICHTHOM COOTHOLICHUH.

Pesynbrarel M o0cy:kaenne. CpaBHUTCIIBHBIN aHAIU3 KO-
aryJSIMOHHBIX TIOKa3aTeleil KPOBM DKCIEPUMEHTAJIBHBIX M
KOHTPOJIBHBIX KPBIC MPOBOJMIICS C MOMOIIBIO I'eMaTolornye-
ckux TecToB. [lepBast cepus SKCIIEPUMEHTOB 110 UCCIICIOBAHUIO
BPEMEHHU CBEPTHIBAHHMS KPOBH IIPOBEJCHA Ha OJHOMECSIHBIX
KpbIcax. Pe3ynpraThl OKa3aiy, 4To BPeMsl CBEPTHIBAHUS KPOBH
Y OKCHEePUMEHTAJIBHBIX JKHBOTHBIX OBIIO OOJIBbIIE B CPABHEHUH
C KOHTPOJILHOW TPYMITON, TaK KaK TeéMOCTa3 Y 9THX >KUBOTHBIX
HMeJ TEeHJISHIMIO K runokoaryssiaud. [lokasarenn cBEpThiBa-
€MOCTH KPOBH IKCIIEPHMEHTAIBHBIX KUBOTHBIX HaXOIMINCH B
3aBUCHMOCTH OT WX BO3pacTa M MepHoa IMOPHOHAIBLHOTO pa3-
BUTHSI, B KOTOPOM OHH ITOJBEPTaJIHCh BO3AEHCTBHIO THITOKCHU.
BrIsiBIIEHO, YTO K BO3JEHCTBUIO TUIIOKCHH HA CBEPTHIBAEMOCTD
KpOBH 0o0Jiee 4yBCTBHUTEIBHBIMH OBUT 3apOABIIIEBBIN HEPHOX
SMOPHOHAIBEHOTO Pa3BUTHSI B CPaBHEHHWH C JIPYTHMH IEpHO-
JlaMH IPEHATalbHOIO OHTOIEHE3a. YCTAHOBJIEHO TAaKKe, 4YTO
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Y KpbIC, NMOABEPKECHHBIX I'MIIOKCUU B 3ap0)151u1e31>1ﬁ nepuos
(176,7+15,6 c.), nabmonaiaock yBeJIMYCHHE BPEMEHH CBEp-
THIBAEMOCTH KpoBH Ha 13%, a y KpbIC, MOABEPKECHHBIX THU-
nokcuu B npenmioansii (170,4+8,4 ¢.) U MIOAHBIN IepUOIBI
(168,3+£10,3 c.) - Ha 10% B cpaBHEHUU C KOHTPOJIbHOU Ipym-
noii (153,8+7,4 ¢.) (puc. 1).

I[Ilﬂ BBISIBJIIEHUS U3MEHEHHH B CHCTEME CBEPTBIBAHUA KPOBU B
II0JIOBO3PEJIOM INIE€PUOJIC MIPOBEACHbI aHAJOTMYHbIE UCCIIeI0Ba-
HHSI Ha 6-MECSIYHBIX KpbICax. COCTOsTHHE CUCTEMBI CBEPThIBAaHUSA
Yy 3peJIbIX JKUBOTHBIX U3Yy4aJIOCh KaK y CaMIIOB, TaK U Y CaMOK.
V 1mecTuMeCSYHBIX KpPbIC, TaK)XXE€ KaK U Yy OAHOMECAYHBIX, 3a-
POABILEBBIN EepHO SMOPHOHATIBHOIO PA3BUTHS B CPABHCHUHU
C ApyrumMu nepuoiaMu 6bIJ'[ Oostee YYBCTBUTCJICH K I'MIIOKCHUU:
CcpellHee 3HAaueHUE BPEMEHU CBEPTHIBAHHUS KPOBU Yy CaMIIOB
KOHTPOJIBHOM Tpymmbl coctaBuiio 148+5,6 c., a y camok -
138+3,4 c., a B 3KCHIEpUMEHTAJILHOI rpy1Ie HaO/Io1an0ch CHU-
JKeHHUe 3Toro nokasarens 1o 106+4,2 c. y camuoB u 10 95+6,0
C. - y CaMOK; Yy 3THX JKMBOTHBIX OOlIee BpeMsl KOAryJsiLuu CO-
kparuiock Ha 29% (p<0,01) B cpaBHEHUU ¢ KOHTPOJILHOM IpyII-
oM. Y KpbIC, TOABEP>KEHHBIX THIIOKCUHU, BPEMsI CBEPTHIBAHUS B
HpeAIUIONHbIHN nepuos coctasuio 122+7,1 ¢. y camnos; 104+5,3
C. - y CaMoOK, a B IJIOAHBIA - 128+7,6 c. y camuos; 117+5,7 c.
y CaMOK, T.e. COKpaTWIOCh, B cperHeM, Ha 14-16% (p<0,05) B
CpPaBHEHMHU C KOHTPOJbHOM rpynmoil. CieayeT oTMETHTb, UYTO
y CaMIIOB M y CaMOK HaOJIIOAJINCh aHAJIOTHYHbIE U3MEHEHHS B
CUCTEMe CBEpPThIBaHUS KpoBU. CTaTUCTUYECKUI aHAJIN3 PE3YIlb-
TaToOB IIOKa3aJl, YTO y IIECCTUMECAYHBIX SKCIICPUMCHTAJIbHBIX
JKUBOTHBIX CHOCOGHOCTB K CBEPTBIBAHUIO KPOBU 11O BJIMAHUEM
TUIIOKCHHU ITOBBIIIACTCA U ONPEACTIACTCA CKIOHHOCTb CUCTEMbI
reMocrasa K runepkoaryasuuu (puc. 1). Pesynbrarsl skcnepu-
MEHTOB ITOKa3aJli, YTO CBEPTHIBAIONIAS CHOCOOHOCTH KPOBH Y
HICCTUMECAYHBIX DKCIIEPUMEHTAJIBHBIX JKUBOTHBIX B CPABHEHHUHU
C OTHOMECSYHBIMU KPbICAMU YCKOPSACTCS.

C 1enbl0 CPaBHUTEIBHON OLIGHKM HM3MEHEHWH, BBbI3BAHHBIX
FHHOKCHeﬁ, B 06LLleM COCTOAHHUU CUCTEMBI CBEPThIBAHWSA KPOBU
y KpbIC B 1- 1 6-MeCSIUHOM BO3pacTe ONPEAEICHO BpeMsl peKallb-
muduKay mwia3Mel (puc. 2). Pesymbrarhl HCClIeJOBaHUM MO
OTIPEICIICHUIO BPEMEHH PEKAIbIN(DUKAIIMN BBISIBUIN HICHTHY-
HOCTb DTHX IIOKa3aTelieH ¢ JaHHBIMU I10 ONPEACIICHUIO BDEMCHU
CBEPTHIBAHHS KPOBH. TaK, Y SKCIICPUMCHTAJIbHBIX OAHOMECIY-
HBIX KPBIC B CPAaBHEHUHU C KOHTPOJIBHOW IPYMIION 3aperucrpu-
POBaHO YBEJIMYCHUE BPEMEHU peKaNbLU(UKALMN [Ia3Mbl, YTO
OoJiee BBIpXXEHO Ha 3apojbliieBoil cragun: 814+4,1 c., - y KOH-
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1-HO mecAYHbIE 6-T mecA4HbIE

N konTpons Msapogeiw/n  Enpegnnog/n  Mnnog/n
*-p<0,05; **-p<0,01
Puc. 1. [{uacpamma cpeoneil npooonxcumenbHoCmu epemenu

ceepmbvledtusl Kposu 'y 00HO- U UWECMUMECIYHBIX KpblC, npeHda-
MajlbHO paA36UBUIUXCA 6 YCIIOBUAX CUNOKCUU MamepU
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TPOJIBHBIX KpbIC, 91,3+5,2 c. - y SKCIIepUMEeHTaIBHbIX, HAOIO-
nanock 11% yBenudenue, a npy ONpeeeHMH BpEMEHH PeKallb-
MGUKAUN [UIa3Mbl Y HIECTHMECSYHBIX KPBIC HaOII0AIoCh
MOBBILLICHUE CBEPTHIBAEMOCTH KPOBH; 9T U3MEHEHUsI ObLTH 00-
Jiee BBIPAXKEHBI B 3aPOJIBIIIIEBOM IIEPUOE 3IMOPHOHAIBHOTO pa3-
BUTHUS: y KOHTPOJIbHBIX caM1oB - 105+4,1 c., y camok - 85+4,8
C., y CaMIIOB OIBITHOM rpymnsl - 83,5+1,4 c., y caMOK OIIBITHOM
rpynsl - 72420 c. Tak, Bpemst pekanbUuUKALINA CHHKAIOCH
110 21% B cpaBHEHUM ¢ KOHTpOJIbHOH rpymnmoi (p<0,05). Takum
00pa3oM, pe3ysbTaThl IOKA3aJIM, YTO IOJ BIMSHUEM I'MIIOKCUU
B 3apOJIBIIIEBOM IEPHOJE 3MOPHOHAIBHOIO Pa3BUTUS Y OJHO-
MECSYHBIX KPBIC HAOJIIOAACTCsl TUIIOKOATYIISIIHOHHBIA C/IBUT, a
y LIECTHMECSYHBIX - THIEPKOATYIISILIMOHHBINA CIIBUT B CHCTEME
CBEPTHIBAHUS KPOBH.

W3BectHO, 4TO (pUOpHUHOTEeH SIBISIETCS €JMHCTBEHHBIM CYO-
cTparoM B (opmupoBaHuU (HUOPHHOBBIX BOJOKOH, KOTOPBIC
00pa3yloT OCHOBY CTyCTKa. DTOT NpOLecC XapaKTepU3yeT IHo-
CJICZHIOIO CTAJUIO KOAryJIsUU. Y )KUBOTHBIX 00CUX TPy AL
orcinexuBaHusl d(P(PEKTOB THIOKCUH B Pa3HBIX BO3PACTHBIX
rpynnax orpeaeneHa KoHIeHTpauus ¢ubpunoreHa. I[lepsas
cepusl OIBITOB NPOBEJICHA HAa OJHOMECSYHBIX Kpbicax. CraTu-
CTUYECKHI U CPAaBHUTEIBHBIH aHAIM3 PE3YJIbTaTOB BBISIBUII CHU-
KEHHe cozepkaHusi puOPHHOreHa y KMBOTHBIX, TOJBEPIIIMX-
Csl THMIIOKCHHU BO BpeMsi ASMOpHOHaIIbHOTO pa3Buths. Hanbomnee
qyBCTBUTEJIGHBIC CTA[MH 110 BJIMSHHIO aHTEHATAJbHOW I'MIIOKCHUH
3apPErUCTPUPOBAIIUCH B 3aPOJIBIIIEBBIN U MPEATIONHBINA TTIEPUOJIbI
SOMOPHOHAIIBHOTO Pa3BUTHUSL; TaK KaK Y KOHTPOJIBHBIX KPBIC KOH-
HeHTparms GUOpUHOTeHa, B CpeaHeM, cocTaBiiaa 275+5,7 mr%,
a 'y KpbIC, MOABEPKEHHBIX TUIIOKCUH B 3apOJBIILEBBIA U Tpe-
IUIOJIHBIN MEPHOJ, ITOT nokazarenb coctaBui 183+11,3 mr% u
197+7,2 mMr%, cOOTBETCTBEHHO. BBISBIEHO, YTO ConepiKaHue
(ubpuHOreHa 3HAYMTENIBHO CHU3WIOCH Y JKHUBOTHBIX, IIOJ-
BEprIIMXCs TMIIOKCHU B 3apOABILIEBbIM mepuos - Ha 34% u B
HpeaIuIoaHbIi nepuon - Ha 29% (p<0,01) B cpaBHEHHHU C KOH-
TpOJIbHOH rpymnoi (puc.3). YuinHeHue BpeMeH:u TpOMOUHA U,
CJIC/IOBATENIbHO, CHIDKCHHE YPOBHs (HOPHHOTEHA OTPaXkaroT
CKJIOHHOCTb CHCTEMbI FeMOCTa3a K rurnokoarymsanuu [9,13].

Bropast cepust uccnenoBaHuii npoBeieHa Ha MIECTUMECIYHBIX
KpbICaxX, MO/ABEPIIINXCS TUIIOKCUH B 3aPOJIBIIICBBIH, IPEATLION-
HBIH ¥ IJIOIHBINA NMEPUOJIBI U HAXOIIMXCSI B HOPMAJIBHOM 9M-
OpuOHAJILHOM pa3BUTHU. CpaBHUTEIIBHBIA aHAIN3 PE3YJIBTaTOB
oKa3aj HeOOJIbIIOe YBeIMYCHHE KOHLIeHTpaunu GuopruHorena
Y JKHUBOTHBIX DKCIIEPUMEHTAIBHOM IPYIIIbI B CPABHEHHHU C KOH-
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1-HO MeCAYHbIE 6-TH MECAYHbIE
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* p<0,05; **- p<0,01
Puc. 2. [uacpamma cpeoneil npooonscumenvbHocnu epeme-

HU peKaﬂbuud)uKauuu niasmol Kposu 'y O00HO- U ULeCMUMECSIUHBIX
KpblC, npeHamdaibHO pa36USUUUXCSL 6 YCIIOBUSX cUNOKCUU Mamepu
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TPONBHOU Ipynnoii - y camuos 234+0,5 mr%, y camox 217+0,5
Mr%. OToT mokasarens Oojee BblpaxkeH (y camuoB 268+0,2
Mr%, y camok 242+0,3 Mr) y KpbIc, IOIBEPIIIMXCS THIIOKCUH
B TUIOHBIN TIEPHO/] SMOPHOHATBHOTO Pa3BUTHS - 3a(hUKCHPOBa-
HO YBEJIMYCHHE KOJIM4YecTBa (UOPHHOTEHA Y KUBOTHBIX U3 JKC-
HepUMEHTaIbHOH rpynnsl Ha 13%, 4To yykas3biBaeT Ha CKIIOH-
HOCTh CHCTEMbl I'€MOCTa3a K THUIEPKOArYJISALMU BCIEACTBUE
KOHLICHTpAIMU GUOpUHOTeHa.

camuel

1-HO MeCAYHbIE B-TH MeCcAYHbIE

N KOHTROAE sapogasiw/n  Wnpegnnog/n Wnaoca/n

*.p<0,01; **¥*- p<0,001

Puc. 3. Jluacpamma cpeoneti npooondcumenbHoCmu KOHYeH-
mpayuu GuoOpUHO2eHa y 00HO- U UECMUMECIUHBIX KPbIC, NPEHA-
MAIbHO PA36UBUIUXCSL 8 YCTIOBUSAX SUNOKCUU MAMeEpPU

IpoBeneHHbIe MCCIEIOBAHMS B OOJNIACTH M3YYCHHS TUHAMHKH
CBEPTHIBAEMOCTH CBUJIETEIILCTBYIOT O HEYCTOHYUBOCTH CHUCTEMBI
CBEpPTBIBAHUSI KPOBU Y KPBIC, MOABEPIHYTHIX TI'MIIOKCUM Ha OT-
JIeJIbHBIX dTarax BHYTPHYTPOOHOro pasButus. OGHApYHEHO, 4TO
TI0KA3aTeNIM CHCTEMbI CBEPTHIBAHMS PA3IMYAIOTCS B 3aBHCHMOCTH
OT TepHozia SMOPHOHAIBHOIO Pa3BUTHs, B KOTOPOM >KHBOTHOE
HOJBEPrai BO3AEHCTBUIO TMIIOKCHU. DTH IaHHbIE COIVIACYIOTCS C
pe3yssTaTaMu Ipyrux uccieoBanuii [5,8,14], kotopble nomyyeHb
PY BO3JCIHCTBIHU TMIIOKCHH B BBICOKOTOPHBIX YCJIOBHSIX U BBISIBIIC-
HO YCKOpEHHE MpOoLiecca KOaryssiiiy y IOJI0BO3PETbIX KPBIC.

W3BecTHO, uTO 3((EKThI aHTEHATAILHON TMITIOKCHH BBI3bIBA-
10T (QYHKIHMOHAJIbHBIE U META0OJINYECKHEe U3MEHEHHs B MO3re
¥ MIEYCHH, KOTOPbIC B OOJIbIIEH CTEIEHH MOIBEPIKEHBI AehHLIU-
Ty Kuciopoza. B pesynbrare, matosorunyeckas U3MEHUYUBOCTh
renaTolUTOB MOXKET INPUBECTH K CHI)KCHHIO NPOTPOMOMHA,
cuHTe3y (UOPHMHOreHa M HApPYIICHUIO CBEPTHIBAEMOCTH KPOBH
u3-3a neduimra daxropos VII, IX, X [6]. Pesynbrarer Hammx
MCCIIC/IOBaHUI Ha KpbIcax MOATBepaMIN 3TOT (akt. Takum 00-
pa3oM, CHIDKEHHE cofepkanus GUOPHHOreHa y KpbIC B BO3pAcTe
OJIHOTO MECsIL[a, MOJBEPTILINXCS TUIIOKCUH BO BPEMsl SMOPHOHAIIb-
HOTO Pa3BUTHsI, IPHUBENIO K CKIIOHHOCTH CHCTEMbI TeMOCTas3a K I'i-
HOKOATyJISILMN ¥ CHIDKEHHIO CIIOCOOHOCTH K CBEPTHIBAHUIO KPOBH.
CaBur reMocTasa B CTOPOHY I'HITOKOAT YIS Y HOBOPOXKICHHBIX,
HEPEHECIINX TSDKENIYI0 ac(HUKCHIO, MOATBEPIKICH PSIOM HCCie-
nosanuii [4,10,12]. HeoOXomiuMo OTMETHTh, YTO aHTCHATAIbHAS
TUIOKCHSI HAapyIIaeT YCBOCHHE [IIOKO3bI B MIEUSHH, YTO TIPUBOIHUT
K JUIITEJIBHBIM HAPYIICHHUSIM B OPraHHU3Me, BbI3bIBas M3MEHEHUS
B CHCTEME CBEPThIBaHHSI KPOBH Y B3pOCIbIX ocobeil. C mpyroii
CTOPOHBI, OCTPBINA MM XPOHUUECKHH CTPECC, KOTOPBIN BbI3BIBACT
HapyLICHUS B LICHTPAJIbHOI HEPBHOM crucTeMe, MOKET IIPUBECTU K
TUIEePKOAryISIY BBHLY aKTUBALIMN PA3IMYHbBIX HEHPOIHIOKPHH-
HBIX ITyTeH, 4YTO, MO BCeH BEPOSITHOCTH, OOBSICHSET MOBBIIICHHE
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CBEPTHIBAIOLIECH CIIOCOOHOCTH KPOBH y HIECTUMECSYHBIX KpbIC. B
pe3ysbrare HaOJFoaeMbIX M3MEHEHHI TKaHEeBOro Meraboim3ma
JKU3HEHHO BAXKHBIX OPraHOB B HUX MOXKET BOSHUKHYTb UILIEMUS U
HEKPO3, 4TO YPEeBATO MATOJIOINYECKUMH IIPOLIECCAMH.

Taxkum 00pa3oM, aHaan3 Pe3yJIbTaTOB HPOBEACHHOTO HCCIENO-
BaHUs I1I03BOJIICT 3aKJIFOUMTH, YTO aHTCHATaJIbHasl I'MIIOKCHs BbI-
3bIBACT UBMCHCHUS B CUCTEME KPOBHU, KaK y OTHOMECAYHBIX, TaK U
HIECTUMECAYHBIX KPBIC, YTO BBIPAYKACTCS B I'MIIO- U I'MIIEPKOATYIIs-
OUHr pa.3ﬂH‘{H01>’I CTCIICHHU. BblﬂB.]'leHO, 4TO YPOBEHb 3TUX CABUIOB
OIPE/IeIISETCST BRIPAXKEHHOCTBIO TUITOKCUH, @ HAaOTIONaeMble H3Me-
HEHUS CBA3aHbI HE C ITOBLIIICHUEM WJIXM CHUKEHUEM KOHLICHTPpALUK
KaKoro-10o OtHOro (hakTopa CBEpTHIBAHUS KPOBH, @ CO CABHIOM
JIMHAMMYECKOTO paBHOBECHs Beel cucteMsl. B pesyibrare cienyer
BBIBOJI O TOM, YTO I1OJ BJIMSIHUEM I'HIIOKCHUH HaGIllO)Ia}OTCﬂ 3HaA4YH-
MbI€ UBMCHEHUS B CUCTEME CBEPTHIBAHMS KPOBU, KOTOPLIC BEAYT K
HeO6paTI/IMbIM PaspyLIUTE/IbHBIM HAPYLICHUAM OpraHu3ma.
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SUMMARY

COAGULATION CHARACTERISTIC OF BLOOD OF
RATS AFFECTED BY THE INFLUENCE OF HYPOXIA
IN THE PERIOD OF PRENATAL DEVELOPMENT

Jafarova G.

Institute of Physiology Acad. A. Karayev NAS of Azerbaijan,
Baku, Azerbaijan

The aim of this work was to study the reaction of coagulation
hemostasis in response to hypoxia in rats young and mature, ex-
posed to hypoxia in the embryonic, prefetal and fetal stages of
prenatal ontogenesis. With the help of some hematological tests,
a comparative analysis of blood coagulation indices was per-
formed, both of males and females of experimental and control
rats. To assess the general condition of the blood coagulation
system, the time of clot formation, the time of plasma recalcifi-
cation, and the concentration of fibrinogen were determined to
assess the final stage. A comparative analysis of the data showed
that intrauterine hypoxia of the fetus causes a significant change
in blood coagulation. The opposite effect of prenatal hypoxia
depending on the degree of development was revealed. So, in
one-month-old rats, a hypocoagulation shift was established.
Since weakened blood coagulability was detected in experimen-
tal animals. And in six-month-old experimental rats, a hyperco-
agulable shift in the system was observed, an increase in blood
coagulation was recorded compared with control animals. The
degree of severity of the changes occurring in the body during
hypoxia (regardless of the cause), determined by the duration,
intensity of oxygen deficiency, and in what period of embryonic
development the same as its effect. It turned out that the em-
bryonic period of fetal development is more susceptible to the
effects of hypoxia. It is assumed that prenatal hypoxia forms a
new ratio of hemocoagulation factors. We can say that the level
of these shifts was determined by the severity of hypoxia, and
the observed changes were associated not with an increase or
decrease in the concentration of one coagulation factor, but with
a shift in the dynamic equilibrium of the entire system.

Keywords: ontogenesis, prenatal, hypoxia, hemostasis, blood
coagulation, fibrinogen.

PE3IOME

JUHAMMUKA CBEPTBIBAHUSI KPOBHU KPbIC, IIO/-
BEPTHYTHIX BO3JEMCTBUIO THITOKCUH B ITEPU-
Ol IPEHATAJIBHOI'O PABBUTUSI

Hxadaposa I'.K.

Hnemumym ¢uszuonoeuu um. axao. A. Kapaesa HAH Azepbatio-
orcana, baxy, Aszepbaiiocan

Lenbro nccnenoBaHus sIBUIOCH ONPEAEICHUE PEaKIHU KOoary-
JISLMOHHOTO T'eéMOCTa3a B OTBET HA TUIIOKCHIO Y KPBIC MOJIOIOTO
W 3pEeJIoro BO3pacTa, MOABEPrHYTHIX BO3IACHCTBUIO TMIIOKCHH B

© GMN

3apOJIBILIEBON, TIPEAIIIOAHOMN U TIOJHON CTAIUSX PEHATAIbHO-
ro oHroreresa. C MOMOIIBIO FeMaToJI0INYECKUX TECTOB IPOBO-
JIWJICSL CPAaBHUTEIIBHBIN aHAIM3 KOAryJsLHOHHBIX MOKazaTenel
KPOBH CaMIIOB M CaMOK JKCIIEPUMEHTAJbHBIX U KOHTPOJIbHBIX
KpbIC. J[JIst OIIEHKH OOIIEro COCTOSIHHUSI CHCTEMbI CBEPTHIBAHHS
KPOBH ONPEeIsTIOCh BpeMsi 00pa30BaHuUs CryCTKa, pPeKasblLii-
(duUKaMy Ia3MBbl, a U1l OLIGHKM KOHEYHOI'o dTara OIpesess-
nach KoHLeHTpauus (GudpuHoreHa. CpaBHUTENBHBIA aHAIH3
JAHHBIX 1T0Ka3aJl, YTO BHYTPHYTPOOHASI TUIIOKCHSI TLIO/A BBI3bI-
BAaeT CYILECTBEHHOE M3MEHEHUE CBEPTHIBAIOIICH CLIOCOOHOCTH
KpOBHU. BrIsiBiIeH, NpoTHBOpeUnBbId 2P PeKT mpeHaTaabHON
TMIIOKCHU B 3aBUCHMOCTH OT CTEIEeHHU pa3BUTHA. Tak, y dKc-
IEPUMEHTAIBHBIX OJHOMECSYHBIX KPBIC YCTAHOBJICH THIIOKO-
aryJsIUOHHBIN CIBUT - 3aMe/JICHHE CBEPTHIBAEMOCTH KPOBH,
a 'y HIECTUMECSYHBIX IKCIIEPUMEHTAIBHBIX KPbIC - THIIEPKOa-
T'YJSIIMOHHBIH CIBUT B CUCTEME, BBISIBIICHO YBEJIIMYCHUE CBEP-
TBIBAEMOCTH KPOBH B CPAaBHEHHH C KOHTPOJIBHBIMHU JKHBOT-
HbiMH. CTeleHb BBIPAKCHHOCTH M3MEHEHHH, BO3HHKAIOIIMX
B OpraHu3Me NpHU TUIIOKCHH, ONPEeIssIach AIUTCIbHOCTBIO
BIMSIHUS (PAKTOPa, MHTEHCUBHOCTBIO KUCIOPOIHON HEoCTa-
TOYHOCTH U IEPUOAOM dIMOPHOHAIBHOTO PAa3BUTHUS. YCTaHOB-
JICHO, 4TO 3apOJBILICBBII MEpUOA BHYTPUYTPOOHOrO pa3BU-
THsi Oosiee BOCIPUMMYMB K BO3JICHCTBUIO TUnIoOKcuu. Crenyer
OTMETHTB, YTO YPOBEHb ITHUX CJIBUTOB OIPEICIISETCS BbIpa-
JKEHHOCTBIO TMITIOKCHH, a HAaOII0AaeMble H3MEHEHHS CBSI3aHBI
HE TOJIBKO C MOBBIIIEHUEM HJIM TOHWKEHUEM KOHIEHTpAIUN
0JHOro (pakTOpa CBEPTHIBAHUS KPOBH, & CO CIBUTOM JHHAMHU-
YECKOTr0 PAaBHOBECHSI BCEH CHCTEMBI.
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EFFECT OF MELATONIN INJECTIONS ON THE GLUTATHIONE SYSTEM
IN THE HEART TISSUE OF RATS UNDER EXPERIMENTAL DIABETES

Yaremii I., Kushnir O., Vepriuk Yu., Palamar A., Skrynchuk O.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

Diabetes is a condition developing due to the deterioration of
the carbohydrate, fat and protein metabolisms resulting from the
lack of the insulin secretion or decreased sensitivity of tissues
to insulin. The deterioration in the antioxidant system also has a
part in the decline in the clinic state of the patient. In diabetics,
the fasting blood glucose, the plasma LDL (Low-Density Lipo-
protein) and the free fatty acid levels increase remarkably [20].

Hyperglycemia can increase the indicators of lipid peroxida-
tion and oxidative stress in which free radicals fulfill the main
role in the pathogenesis of these complications. Therefore, an-
tioxidants which combat oxidative stress should be able to pre-
vent and repair free radicals induced damages [16].

Melatonin and its metabolites have potent antioxidant/anti-in-
flammatory properties, and they have proven to be highly effec-
tive in a variety of disorders linked to inflammation and oxida-
tive stress [18]. Melatonin not only neutralizes reactive oxygen
species (ROS), but also acts through the stimulation of several
antioxidative enzymatic systems and stabilizing cell membranes
[7]. The classic melatonin membrane receptors (MT1 and MT2)
are present in the heart and throughout the vascular system.
Moreover, nuclear binding sites for melatonin exist [21]. The
receptor-independent actions of melatonin relate to its ability,
and that of its metabolites, to function as antioxidants [19].

The present study evaluated whether melatonin administra-
tion would have protective effect against heart tissue alloxan—
induced changes in glutathione turnover.

Objective - to determine the influence of melatonin on basal
levels of glucose (BG), the level of thiobarbituric acid reactive
compounds (TBCRC), reduced glutathione (GSH) levels, ac-
tivities of glutathione reductase [EC 1.6.4.2] (GR), glutathione
peroxidase [EC 1.11.1.9] (GPx), glucose-6-phosphate dehydro-
genase [EC 1.1.1.49] (G-6-PhD) in the heart tissue of alloxan
diabetic rats.

Material and methods. The experiments were conducted on
60 male rats with the body weight of 0,18-0,20 kg kept under
conditions of natural day and night change. All the experimen-
tal procedures were performed according to the requirements of
the European Convention for the Protection of Vertebrate Ani-
mals used for Experimental and other Scientific Purposes dated
18.03.1986; Directive 86/609/EEC on the protection of animals
used for scientific purposes, and the Order of the Ministry of
Health of Ukraine Ne 690 dated 23.09.2009.
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Diabetes was induced in rats by single i.p. injection of al-
loxan (170 mg/kg). Four days after diabetes induction, rats were
divided into diabetic (untreated) and melatonin-diabetic group
(10 mg/kg, daily and orally for one week) [14]. Among diabetic
rats were rats with preserved normoglycemia (impaired glucose
tolerance — IGT) and rats with diabetes mellitus (DM) BG >8
mmol/l. Blood was taken from the tail vein evaluate the BG level
with the use of OneTouchUltra (LifeScan, USA). Rats were sac-
rificed at the twelfth day from the beginning of the experiment
accordance with the ethical treatment of animals. Euthanasia of
rats was performed under mild ether narcosis. The hearts of the
rats were quickly removed cool, washed with cooled 0.9 % NaCl
solution, blotted, weighed and homogenized. The homoge-
nate, 5% in ice-cold 0.25 mM tris-HCl-buffer (pH 7,4), was
made using a homogenizer. The supernatant of the homog-
enate, prepared by ultracentrifugation for 10 min at 3000g/
min was used for measurement of activities of enzymes. De-
terminations of the TBCRC and GSH levels, activities of glu-
tathione-dependent enzymes were by standard methods [13],
concentration was measurement by spectrophotometer SP-46
/ photocolorimeter KFK3 [6].

The method of TBCRC determination [1] is based on a spec-
trophotometric determination of the trimetinic colored complex
formed from the TBCRC interaction with thiobarbituric acid.
The composition of the reaction medium was: 1 ml of 10% post-
native supernatant of muscle homogenate; 1.5 ml distilled H,0;
0.2 ml of 20 uM FeSO,; 1 ml of 0.8% TBC solution and 0.3 ml
of 60% TCA solution. The optical density of the colored solu-
tion was measured on a photoelectrocolorimeter at a wavelength
of 532 nm. TBCRC content (umol/g) is calculated based on the
molar absorption coefficient = 1.56 x 10° M » cm'.

The spectrophotometric/microplate reader assay method
for GSH involves oxidation of GSH by the sulthydryl reagent
5.5’-dithio-bis(2-nitrobenzoic acid) (DTNB) to form the yellow
derivative 5’-thio-2-nitrobenzoic acid (TNB), measurable at 412
nm [22].

The composition of the incubation medium of the experimen-
tal test consisted of: 0.1 ml of 0.001 M solution of the Elman
reagent (4 mg DTNB in 10 ml of 0.2 M potassium sodium phos-
phate buffer, pH 8.0), 3 ml of 0.2 M potassium sodium phos-
phate buffer (pH 8.0), 0.1 mM GSH solution, 0.3 ml of super-
natant. The reaction was stopped by the addition of 10% TCA
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solution in 10 minutes. Measurements were made against a con-
trol sample (without a supernatant) at a wavelength of 412 nm.
Values were expressed in micromol per 1 g of tissue.

The activity of GR was determined [22] by the rate of glu-
tathione recovery in the presence of NADPH. The GR activity
was determined in a supernatant (1500 g, 10 min) by decreasing
the amount of NADPH in an incubation medium (3 ml) of the
following composition: 50 mM Tris-HCI buffer (pH 7.5), 1 mM
EDTA, 0.16 mM NADPH, 1 mM GSSG and 0.1 ml of 5% super-
natant. The activity of GR was expressed in micromol NADPH
used in response to 1 mg protein in 1 min.

The activity of GPx was determined [4,22] by the amount of
oxidized glutathione formed from reduced glutathione in the de-
toxification of hydrogen peroxide in the glutathione peroxidase
reaction.

The composition of the incubation medium cosisted of 2.7 ml
tris-HCI buffer (50 mM pH 7.4, sodium azide 12 mM, EDTA 6
mM), 0.1 ml of 2.5 mM reduced glutathione, 0.1 ml of 5% post-
native supernatant of the muscles. The reaction was started by
adding of 0.1 ml 0.5 mM hydrogen peroxide to the sample and
stopping after 5 minutes by adding 1 ml of 10% TCA solution.
Control sample was stopeded before the reaction has begun. Af-
ter centrifugation at 1800 g for 15 minutes in a supernatant of
muscle homogenate, the optical density of oxidized glutathione
at 262 nm was measured on a spectrophotometer. The activity of
the enzyme was expressed in nanomol of the formed oxidized
glutathione for 1 minute per 1 mg of protein.

The investigation of G-6-PhD activity was made [13] spectro-
photometrically according to increase of the optical density at
340 nm, which is due to the rise in the number of NADPH in the
process of enzymatic reaction.
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Final concentrations of the components of the reaction mix-
ture: 6.22 mM NADP, 10 mM G-6-Ph. To the centrifuge tube:
2.6 ml of 50 mM Tris-HCI buffer (pH=7.4) containing 0.1 ml
of magnesium sulfate (3 g of magnesium sulfate diluted in 25
ml of distilled water); 0.1 ml NADP; 0.1 ml of G-6-Ph; 0.1 ml
of 5% muscle homogenate prepared on 50 mM Tris-HCI buf-
fer (pH=7.4). Samples incubated for 15 minutes in a thermostat
at 37°C. The reaction stopped by the addition of 1 ml of 10%
TCA solution. Samples are centrifuged for 10 minutes (3000 g).
The activity of G-6-PhD in the muscles of rats was expressed in
nanomol in Imin per Img of protein.

The blood samples were collected in EDTA anticoagulation
bottles and sent cooled at 4°C. Determinations of HbA  were
performed within three days using a kit Bio-Rad Laboratoria
Inc., France.

Total protein determination (according to Lowry). It is per-
formed according to the process described by V. Gudumac and
coauthors [1].

Statistical analysis was performed using Statistica 10 StatSoft
Inc. To determine an adequate method of statistical estimation
of the average difference between the study groups held pre-
liminary check distribution quantities in samples. According to
the criteria Shapiro-Wilk, which is used to assess the normal-
ity of distribution in the sample volume n<50, all samples not
received data on deviation of the distribution of samples from
normal (P>0.05). Given these data, the use of Mann-Whitney
test was considered sufficient for valid conclusions. Differences
were considered to be statistically significant at P<0.05 [9, 19].

Results and discussion. Melatonin injections (figure) caused
a sharp decrease by 55% in the elevated serum glucose level
in DM group of rats compared with BG level before treatment.

Oon 4-th day
B o 1 2shday

Fig. The level of basal glycemia (mmol/l) in blood of rats, (n=8, x£Sx) : 1. * *% *¥% *x¥%_ changes are reliable (p<0.05).
2. * - concerning control; ** - concerning rats with DM; *** — concerning rats with IGT; **** — concerning indices on 4-th day

Table. Melatonin effect on levels of TBCRC and indexes of glutathione system in hearts of rats with alloxan diabetes, x+Sx, n=8

Indexes TBCRC, G-SH, GPx, G-6-PhD, nmol/ GR, nmol/
Groups mkmol /g mkmol/g nmol/minxmg minxmg minxmg
1.Control 23.2£1.07 3.24+0.02 125.847.22 3.4+0.07 4.1+0.12
2. DM 39.4+0.79* 1.7+0.01° 103.2+7.55* 2.1+0.11° 3.2+0.16°
3. DM + melatonin 25.841.72° 3.4+0.0320 130.1+9.48° 3.6+0.17° 3.94+0.08°
4.1GT 28.9+0,93%° 4.1£0.03%° 157.3+9.220 4.4+0.08*" 4.6+0.11%0
5. IGT + melatonin 24.2+1.06"¢ 3.440.02%0¢ 129.7+8.82b¢ 3.34+0.09°¢ 4.240.08"¢
Notes:1. a, b, ¢ - changes are reliable (p<0.05). 2. a - concerning intact rats,
b - concerning rats with diabetes mellitus; ¢ — concerning rats with IGT
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Melatonin, a potent antioxidant agent, is essential for glucose
homeostasis and regulation [2, 11, 15, 24]. There is avidence
about GLUT4 wich is present in heart tissue [3, 23]. The activity
of Pyruvate kinase is reduced during DM, whether an admin-
istration of melatonin leads to increased its activity, probably
due to direct activation of gene expression of glucose transporter
GLUT4, 2, 1 [11, 15, 24].

It is concluded [9] that the hypoglycemic action of melatonin
could be partly due to amelioration in the beta-cells of pancreat-
ic islets. It was detected, that melatonin stimulates glucose trans-
port to skeletal muscle cells via insulin receptor substrate-1/
phosphoinositide 3-kinase (IRS-1/PI-3-kinase) pathway, which
implies, at the molecular level, its role in glucose homeostasis
and possibly in diabetes [9]. Alteration in function and structure
of antioxidant protein enzymes may also be due to nonenzymat-
ic glycation such that detoxification of free radicals is effected
enhancing oxidative stress in diabetes [21].

Alloxan diabetes was reported to induce oxidative stress and
generates reactive oxygen species (ROS) [14,15]. The main
characteristics of diabetic cardiomyopathy include oxidative
stress, cardiac hypertrophy, apoptosis, myocardial fibrosis and
impaired cardiac function.

A critical biomarker of oxidative stress is Lipid peroxidation
which is the most explored areas of research when it comes
to ROS (Hatice et al., 2004). The level (table) of TBCRC was
found to be higher on 70% in DM group and on 24% in IGT
group respectively than in control. So, the lipid peroxidation
was increased in diabetic heart. Melatonin partly prevented dia-
betes-induced increase in TBCRC levels in heart.

GPx, as we know, metabolizes peroxide to water. GR uses
the GSH to converting glutathione disulfide back into gluta-
thione (Maritim et al., 2003). Any alteration in their levels
will make the cells prone to oxidative stress and hence cell
injury [10]. On the other hand GR, GPx, G6PhD activities
also depend on the presents of hyperglycemia. In DM group
of rats (table) activities of GR, GPx, G6PhD were decreased
on 21%, 18%, 39% respectively compare with control rats.
We have found the level of GSH lover by 46% in DM group
of animals compared with control. These results are consis-
tent with the degenerative role of hyperglycemia on cellular
reducing equivalent homeostasis and antioxidant defense,
and provide further evidence that pharmacological interven-
tion of antioxidants may have significant implications in the
prevention of the prooxidant feature of diabetes and protects
redox status of the cells. Earlier was shown a decrease of
G6PhD and GR activities in blood, liver and kidney of al-
loxan diabetic rats [5, 6, 10, 11, 12, 15, 24]. Hyperglycemia
is associated with metabolic disturbances affecting cell redox
potential, particularly the NADPH/NADP" ratio and reduced
glutathione levels. Under oxidative stress, the NADPH supply
for GSH regeneration is dependent on G6PhD [8].

In the group of rats with IGT activities of GR, GPx, G6PhD
increased on 13%, 25%, 30% respectively compare with control
rats. Increase of GO6PhD activity in condition of diabetes with
IGT is probably a compensatory reaction aimed to reduce of
ROS. It was found that the level of GSH increased by 24% com-
pared with control. The levels of reduced glutathione are mainly
dependent on the intake of NADPH.

Melatonin injections were helpful for normalization this in-
dexes under study. Besides, melatonin significantly increases
the activity of G6PhD in rats’ liver tissue with diabetes [5, 10,
14]. It means that melatonin probably increases use of glucose
for regeneration of NADPH, and aerobic oxidation of glucose
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that indicate an acceleration of antioxidative protection and en-
ergy production in diabetic rats. NADPH, reducing equivalents
(that are produced in this reaction) are used for regeneration of
glutathione from its oxidized form due to action of NADPH,-
dependent GR. GSH neutralizes ROS, both directly and through
GPx. It means that melatonin probably increases use of glucose
for regeneration of NADPH,

The actions of melatonin on radical metabolizing/producing en-
zymes may be mediated by the Keap1-Nrf2-ARE pathway. Beyond
its direct free radical scavenging and indirect antioxidant effects,
melatonin has a variety of physiological and metabolic advantages
that may enhance its ability to limit oxidative stress [10].

So, melatonin not only neutralizes reactive oxygen species,
but also acts through the stimulation of several antioxidative en-
zymatic systems in heart of alloxan diabetic rats.

The administration of melatonin for one week reduced the lev-
el of TBCRC in the heart tissue of diabetic rats. These results are
consistent with the literature on the antioxidant action of mela-
tonin [7,13]. Also important source Urata et al. have shown, that
melatonin increases the level of glutathione, important intracel-
lular antioxidant, by stimulating the enzyme y-glutamylcysteine
synthase [18].

Melatonin limited lipid peroxidation, reduced production of su-
peroxide anion radical, hydroxyl radical and peroxyl radical, de-
creased myeloperoxidase activity in hearts undergoing ischemia-
reperfusion, and reduced the rate of death of the animals [17].
Conclusions.

1. Alloxan diabetes in rats is accompanied by increase of TB-
CRC and impairment of glutathione system of antioxidant de-
fence in heart tissue.

2. Daily melatonin injections in a dose of 10 mg/kg reduce blood
glucose level, inhibit lipids peroxidation and support glutathione
system in the heart tissue of diabetic rats.
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SUMMARY

EFFECT OF MELATONIN INJECTIONS ON THE GLU-
TATHIONE SYSTEM IN HEART TISSUE OF RATS UN-
DER EXPERIMENTAL DIABETES

Yaremii I., Kushnir O., Vepriuk Yu., Palamar A.,
Skrynchuk O.

Higher State Educational Establishment of Ukraine “Bukovin-
ian State Medical University”, Chernivtsi, Ukraine

The aim was to determine the influence of melatonin on basal
levels of glucose (BQG), the level of thiobarbituric acid reactive
compounds (TBCRC), reduced glutathione (GSH) levels, ac-
tivities of glutathione reductase (GR), glutathione peroxidase
(GPx), glucose-6-phosphate dehydrogenase (G-6-PhD) in the
heart tissue of alloxan diabetic rats.

Alloxan diabetes was evoked via intraperitoneal injection
with a 5% solution of alloxan monohydrate in a dose of 170 mg/
kg of body weight. There were 5 groups: 1) control group (n=8);
2) group with DM (BG level > 8.0 mmol/l, n=8); 3) alloxan
diabetic animals with DM which were injected with melatonin
(n=8); 4) alloxan diabetic rats with impaired glucose tolerance
(IGT) (BG level < 6.9 mmol/l, n=8); 5) alloxan diabetic animals
with IGT which were injected with melatonin (n=8). Melatonin
(“Sigma”, USA) was injected intraperitoneally in a dose of 10
mg/kg of body weight at 8 a. m. daily over 7 days starting with
a 5th 24-hour period after the alloxan injection. The level of TB-
CRC increases by 70% in the heart tissue of alloxan diabetic rats
with DM compared with the control value, whereas the G-SH,
the activity of GPx, G-6-PhD and GR decreased by 46%, 18%,
39% and 21% respectively. The introduction of melatonin to al-
loxan diabetic rats is conducive to a decrease in them of the level
of BG, as well as — a stabilization of the indices of the body’s
antioxidant defense such as activities of GR, GPx, G-6-PhD,
content of TBCRC and G-SH in rats’ heart.

Keywords: glutathione system, melatonin, alloxan diabetes,
heart, rats.

PE3IOME

BJIMSSHUE MHBEKLHUII MEJATOHMHA HA ILJIY-
TATUOHOBYIO CUCTEMY B CEPIEYHOM TKAHU
KPBIC TP DKCIIEPUMEHTAJIBHOM JUABETE

SIpemuii U.H., Kymaup O.10., Benpiok F0.M.,
MManamap A.O., Ckpunuyk O.51.

Beicwee cocyoapcmeennoe yuebnoe sasedenue Yrpaunvt «by-
KOBUHCKUIL 20CYOapCMBEeHHbI MeOUYUHCKULL  YHUBEPCUMEN,
Yepnosywl, Yrxpauna

Ilenb ucciae0BaHUS - ONPECIUTh BIMSHHE MEIaTOHHHA
Ha 0a3anbHBIC YpOBHU IIOKO3HI (BG), ypoBeHb coenHEHNH,
pearupyromux ¢ THoOGapobutypoBoii kucioroit (TBCRC),
YPOBHH BocCcTaHOBIeHOro riyTarnoHa (G-SH), akTuBHOCTH
rmyrarnoHpenykrassl (GR), rmyrarnonnepokcunassr (GPx),
TITI0K030-6-pocdarneruaporenassl (G-6-PhD) B cepnednoit
TKaHH AHA0ETHYECKHUX KPBIC.

AmokcaHOBBIN caxapHbIi nuaber (DM) BBI3BIBaIH ITyTEeM
BHYTPHOPIOIIMHHOI HHBEKINH 5% pacTBOpa MOHOTH/pATa aj-
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nokcana B j0o3e 170 mr/kr maccel Tena. Beigeneno S rpynm: 1)
KOHTpoJsbHas rpynmna (n=8); 2) rpynna ¢ DM (yposens BG>8,0
MMOJTB/1T, n=8); 3) )KMBOTHBIC C IBHBIM THAOCTOM, KOTOPBIM BBO-
i MenatoHuH (n=8); 4) KPBICH C aJUIOKCAHOBBIM THA0ETOM
¢ HapyIIEHHOH TojepaHTHOCThIO K Imtoko3e (IGT) (yposenn
BG<6,9 mmonb/a, n=8); 5) )KUBOTHBIC C AJNIOKCAHOBBIM JIHa-
6etom ¢ IGT, koTOpBIM BBOAMIN MenaToHUH (n=8). MenaTo-
HuH («Sigmay, CIIA) BBoguIu BHYTpUOpIOMIKHHO B 103¢ 10
MI/KT maccel Tena B 8% exxefHeBHO B TeueHue 7 JHEH, HAuu-
Has ¢ 5-, 24-4acoBOro nepuoja nocjie MHbeKIUU aJllIOKCaHa.
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Yposerur TBCRC yBenuuuBaincs Ha 70% B TKaHU cepala
AJUIOKCAHOBBIX JuabeTuueckux Kpbic ¢ DM B cpaBHeHHH
C KOHTPOJIbHBIM 3Ha4eHHUEM, Toraa kak ypoBHu G-SH, ak-
tuBHocTh GPx, G-6-PhD u GR cumxarorcsa Ha 46%, 18%,
39% u 21%, coOTBETCTBEHHO. BBejenHue MelaTOHHHA
KpbICaM C aJUIOKCAaHOBBIM J1HabETOM CIIOCOOCTBYET IOHH-
KEeHMI0 ypoBHA BG, a Takke cTabuiau3anuu mokasaresiei
aHTHOKCMﬂaHTHOﬁ 3alIUThI OpFaHI/ISMa, TaKUX KaK aKTUB-
nocts GR, GPx, G-6-PhD, xonuuectso TBCRC u G-SH B
CepIAeYHOM TKaHU KPBbIC.
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REACTIVE-ADJUSTABLE RESTRUCTURING OF STERNUM IN RATS AFTER MODELING
OF MECHANICAL LOADING IN THE BIOMECHANICAL SYSTEM “STERNUM-RIBS-SPINE”

'Kaminska M., 'Dihtiar V., 2Dedukh N.,*Nikolchenko O.

IState Institution « Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine»;
State Institution «D.F. Chebotarev Institute of Gerontology of the National Academy of Medical Sciences of Ukraine» Kyiv,
3State Institution «Sytenko Institute of Spine and Joint Pathology of the National Academy
of Medical Sciences of Ukraine», Kharkiv, Ukraine

In the recent years, violations of the structural organization a
chest resulting from pectus excavatum (PE), scoliotic deformity
of the spine, traumatic injury, infection and tumors are studied
not only as a purely orthopedic and surgical problem, but also
as a component of pathological changes in the complex system
“sternum - ribs - spine”[1,12,22].

Considering the relationship of PE with chest scoliosis, it was
found that about 23-26% of patients have a combined pathology,
and 90% have posture disorders [14,16]. However, today there
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are only a few studies focused on the cross-interaction of scolio-
sis and chest deformity [22].

Generally accepted surgical intervention in a case of PE is
the minimally invasive technique by D. Nuss [5,18,21,23].
However, besides the positive simultaneous effect of PE cor-
rection, there is a prolonged state of mechanical loading,
which is not physiological for the body, and itself can lead to
the pathological changes in the ribs, sternum, spine and their
joints, and also affect on a scoliotic deformity, if it was pres-
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ent before surgical treatment [10,20]. The question of mutual
influence of the loading on the constituent structures in the
biomechanical system “sternum - ribs - spine” in a growing
organism remains unclear. Taking unresolved issues as a ba-
sis, we considered to create a deformation in the thoracolum-
bar part of spine, extending to other components of the chest,
to study the features of sternum reconstruction. Rats were
taken as a model object. Despite the fact that rats are most
often used in various experimental conditions, however, in
the literature we did not find data focused on the study struc-
tural features of the sternum under influence of prolonged
mechanical loading in the biomechanical system “sternum -
ribs - spine”.

Aim of the research - to conduct histological analysis of the
sternum immature rats after modeling mechanical loading in the
biomechanical system “sternum - ribs - spine”.

Material and methods. The experiments were carried out on
the basis of experimental biological clinic in the State Institution
«Sytenko Institute of Spine and Joint Pathology of the National
Academy of Medical Sciences of Ukraine», according to agree-
ment of a scientific and practical cooperation with State Institu-
tion” Dnipropetrovsk Medical Academy Ministry of Health of
Ukraine “from 12.05.2016.

Simulation of spinal deformity was performed on 8 male rats
in the population of experimental biological clinic State Insti-
tution «Sytenko Institute of Spine and Joint Pathology of the
National Academy of Medical Sciences of Ukraine». There were
taken 6 rats for control. In the beginning of experiment, animals
have 3 months. Their live weight was 190-240 g. (207.3 = 4.7
g.). At working with experimental animals, we were guided by
the “European Convention for the Protection of Vertebrate Ani-
mals, which are used for experiments and other scientific pur-
poses” [4,11,15].

The experimental research was approved by local bioethics
committee at the State Institution «Sytenko Institute of Spine
and Joint Pathology of the National Academy of Medical Sci-
ences of Ukraine» (protocol Ne 163 from 20.03.2017).

Modeling of scoliotic deformity in the biomechanical system
“sternum - ribs - spine” was performed surgically in the rats,
based on a well-known model of experimental scoliosis [19].
Eight animals under aseptic conditions underwent skin incisions
on the right side up to 0.5 cm in the region of a scapula and on
the left from the ileum wing. After this, tunnel was formed under
the skin in a blunt way. The scapula was stitched with the help
of lavsan thread Ne 9. The thread was made in a formed tunnel
to the ileum wing. The thread was shortened so that the scapula
and pelvis were brought together as much as possible. The il-
eum wing was stitched. The thread was easily palpated under the
skin, which made it possible to control degree of tension. Clini-
cally, a spinal deformity was shown immediately. It was formed
up to an angle of 90-85°.

Animals were operated under general thiopental anesthesia
(intramuscularly 50 mg/kg of a body weight). Wounds were
washed with bicillin-3. The skin was sutured with mephil by
the single interrupted sutures and treated with 10% of povidone-
iodine solution.

X-ray studies of rats were carried out after 1, 2 and 3 months
on the radiological apparatus RUM-4M. The angle of a spine
deformation in rats was determined according to the Ferguson
method.

For histological examination after removing control and
experimental rats from the experiment (after 1 and 3 months,
by 4 animals for each term), sternum with sections of the ribs
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connection was taken for analysis. The material was fixed in
10% of neutral formalin, passed through alcohols (from 50 to
96 °), through Nikiforov mixture (1:1) and put into celloidin
[6]. Slices obtained on Reichert microtome were stained with
hematoxylin - eosin, and also picrofuxin by van Gieson. Sec-
tions were analyzed under microscope «Micros» (Austria)
with image output to a computer monitor using DSM-800
camera.

The objects of histological examination were body, costo-
sternal joints and cartilage joints between parts of a sternum
- synchondrosis (synchondroses sternales): a xiphoid process
(synchondrosis xiphosternalis), handle of a sternum (synchon-
drosis manubriosternalis) and inter-segmented synchondroses
(synchondroses intersternebrales), adjacent to it zones of growth
and intercostal muscles.

Changes in the structures of intersegmental synchondrosis
and sternal growth zones were scored with using the following
gradations (Table 1).

Generally, we assessed status of intersegmental synchondro-
sis (16 objects) and growth zones (28 objects) for each period
of study in points. For comparative analysis between severities
of the changes was used a non-parametric criterion of Mann-
Whitney.

Results and discussion. X-ray studies. After modeling of
mechanical loading in the “sternum - ribs - spine” system
was obtained “S-shaped” deformation in the thoracic-lumbar
department of spine. After surgery and in 1 month on the
roentgenogram (Fig.1A), angle of deformation on the apex
of Th13-L1 was ranged from 75° to 85°. The asymmetry of
pelvic bones was observed, which indicates about the preser-
vation of mechanical loading in the system “sternum — ribs —
spine”. fter lavsan filament extraction in 2 months was noted
decreased angle of deformation to 55° - 45 ° (Fig.1B) and in
the final term (after 3 months) — from 35 to 45° (Fig.1C).

Histological research in 1 month after modeling. According
to the histological preparation, adaptive-compensatory chang-
es were found in all components of the rats’ sternum, but their
severity was not the same. There were not observed any pro-
nounced violations in the handle of a sternum on the area of its
connection with clavicles and cartilage the first pair of ribs.

However, areas of destructive changes in the intersegmen-
tal synchondrosis were found in the site of synchondrosis that
connects handle with a sternum body: heterogeneous eosin-
ophilia, formation of cracks and crevices, uneven localiza-
tion in the matrix of chondrocytes, appearance of cells with
pycnosis or lysis of the nuclei and areas without cells (Fig.
2A). Disorders with various manifestations are recorded in
all synchondrosis, the most pronounced of them were locat-
ed between 2, 3 and 4 segments of the sternum. Destructive
changes were detected in the areas of connection ribs with
synchondrosis of the sternum. The ribs in the contact area do
not have a head and neck. They are represented by ossified
cartilage, and under normal conditions they are tightly fuse
with the sternum synchondrosis [2].

In the experimental animals region of a sterno-costal con-
junction was disturbed due to the formation of large gaps and
destructive cavities, foci of lysis on the border between rib and
marginal synchondrosis, displacement of the ribs. In such areas
were located destructively modified chondrocytes with pyknotic
nuclei (Fig. A,B).

Growth zones adjacent to intersegmental synchondrosis were
with severe violations in the zoning of the epiphyseal cartilage.
In a resting zone the single chondrocytes were present. There
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Table 1. Gradation of morphological disorders (in points) in the area of synchondrosis and sternum growth zones

Graduation

Hyaline cartilage
of intersegmental synchondrosis (1 - 4)

Growth zones (cranial and caudal adjacent
to synchondrosis)

1 point, normal

Single chondrocytes with signs of destruction
may be present.

Zones have a characteristic structure of chondrocytes.
Single chondrocytes with signs of destruction in the pro-
liferation zone may be present.

2 points, mild
violations

Unequal arrangement of chondrocytes, small
areas without cells.

Uneven gaps between chondrocyte columns in the prolif-
eration zone. Single columns are reduced in height.

3 points,
moderate
violations

Local areas of the matrix without cells with
eosinophilic heterogeneity, cracks, crevices.
Chondrocytes with signs of degeneration in the
areas of the matrix.

Formation foci of destruction in the matrix between col-
umns of chondrocytes, reducing a height of the columns.
Dissociation of chondrocytes. Narrowing area of hyper-

trophied cartilage. Cracks.

4 points,
expressed
violations

Cystic cavities, foci of detritus. Germination of
blood vessels. Change of shape. Reduction of
chondrocyte density, death of chondrocyte in
some areas.

Narrowing and lack of growth zones in some areas. Loss
of characteristic zoning. Pycnosis and lysis of chondro-
cytes.
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Fig. 2 Sternum-rib joints. Fragment of ossified ribs and synchondrosis. Violations in the growth zones.

A. Central part of synchondrosis between second and third segments of the sternum. Cell-free areas.
Violation in the organization of chondrocytes. B. Synchondrosis and displaced fragment of the rib between third
and fourth segments of sternum in 1 month after modeling of scoliotic deformity. Coloring with hematoxylin and eosin.

Increase under a microscope *10
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were not detected signs of their proliferation, although some au-
thors consider this zone as cambial based on the experimental
studies with damage of proliferating and hypertrophic cartilage
zones [8]. There were detected some changes in the prolifera-
tion zone (Fig. 3). If in the control series of animals chondrocyte
columns were located relatively evenly, in its longitudinal axis
were included from 8 to 12 cells. Majority of the cells in this
zone had a flattened or wedge-shaped form, then in the animals
from experimental group, in which they have unclear location and
width. It were found shortened columns with two chondrocytes, the
formation of nodular-like proliferates of chondrocytes, the appear-
ance of round chondrocytes and the presence of extensive cell-free
areas with heterogeneous eosinophilia of matrix, which indicates a
violation of its macromolecular composition. A growth of epiphy-
seal cartilage is carried out by increasing of cells in the proliferation
zone and volume of matrix, synthesized by chondrocytes. The vio-
lation of its structure and function plays a crucial role in the forma-
tion deformations in children [3].

The zone of hypertrophy (its components: maturation, degen-
eration, and calcification) is narrow in both control and experi-
mental samples, but in the experimental group the density of
chondrocytes is low. Most of the expanded capsules were empty
or filled with detritus (Fig. 3). The calcification zone is narrow.
The few shortened trabeculae were revealed in the area of pri-
mary osteogenesis.

Fig. 3. Growth zone. Violation of organization the chondro-
cyte columns in the proliferation zone. Cell-free areas. Hyper-
trophy zone with destruction of chondrocytes and detritus in
capsules. Coloring with hematoxylin and eosin. Increase under
a microscope x40

The pronounced structural disturbances, in comparison with
other synchondrosis, were not recorded in the handle and xi-
phoid process of a sternum in the area of intersegmental syn-
chondrosis. The literature contains data obtained by a computed
tomography that in patients with scoliosis there were not found
changes in the organization of a sternum handle [13], which in-
dicates its tolerance to altered biomechanics.

The sternum in rats of this age is covered with a thin layer of
compact bone. There is a spongy bone inside with single narrow
bones trabeculae, disordered among a red bone marrow. Under
the conditions of a simulated mechanical loading, thickened
bone trabeculae are present in parts of the sternum body with
increased biomechanical loading.

The significant changes were found in the intercostal spaces
(Fig. 4). In the muscles that connected ossified ribs to each other
in some areas were observed a thinning, tears and discoloration
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of muscle fibers and also gaps in the area of their attachment to
the ribs. In the adjacent loose connective tissue was increased
adipocyte density. The number of fibroblasts was reduced.

Fig. 4. Part of the rib with ossified chondrocytes. There is
area of connection with synchondrosis. Fiber separation in the
perichondrium. The intercostal muscles are thinned, unevenly
colored. In the adjacent loose connective tissue is increased adi-
pocyte density, number of fibroblasts is reduced. Coloring with
hematoxylin and eosin. Increase under a microscope x4

3 months after modeling. As in the period of previous study,
its structural and functional elements were preserved in the
sternum of rats. The destructive and reparative manifestations
were recorded in it. There was shown violation an integrity of
epiphyseal cartilage with a breakthrough of cartilage tissue into
the body of caudally located segment (Fig. 5), foci of destruction
and edema in the areas of synchondrosis that connects handle
with a sternum body.

= aRe ¥, u

Fig. 5. Synchondrosis in a place of conjunction handle with
the body of a sternum. A. Growth of cartilaginous tissue of syn-
chondrosis in the body of a sternum in the form of ribbon-like
proliferates. There are areas of a growth zone with violations
(arrows). Destructive cavity (*). The newly formed bone tra-
beculae. Coloring with hematoxylin and eosin. Increase under
a microscope *20

In the synchondrosis density of chondrocytes was in-
creased, which indicates about repair of damaged areas. In
the areas of synchondrosis between 3 and 4 segments of a
sternum, destructive and adaptive-compensatory changes
were also noted. In two cases was found growth of a vascular-
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rich connective tissue into synchondrosis (Fig. 6), vascular
stasis, which leads to the changes properties of this structure.
However, such findings can also be considered as reparative
in a form of dysregeneration.

Fig. 6. Focal growth of connective tissue in the central part
of intersegmental (between 3 and 4 segments) sternal synchon-
drosis. Vessels. Stasis. Coloring with hematoxylin and eosin. In-
crease under a microscope %10

In the growth zones destructive cavities with detritus were
present. The columnar organization of chondrocytes was im-
paired in the proliferation zone. The foci of mineralization and
bone formation were identified in the matrix on the place of
dead chondrocytes (Fig. 5). Chondrocytes were rarely formed
columns. They were located in expanded capsules, had a small
weakly expressed basophilic colored nuclei. Some of them have
signs of lysis, which testified about their death.

Destruction or violation structural organization of the growth
zones in areas under conditions of impaired biomechanics led
to the following changes: the segments of a sternum in animals
were reduced in size.

In the work [13] was shown that state of the sternum was stud-
ied by computed tomography in patients with scoliotic disease.
The asymmetric changes were detected in the number, place
and time of a sternum ossification. In our study were founded
a single thickened bone trabeculae with signs of the reparative-
adaptive reaction, with different density of osteocytes, focused
on a sternum body near growth zone in the area of primary os-
teogenesis. A red bone marrow with an increased adipocyte den-
sity was located in the intertrabular spaces. In another study pre-
sented in the literature, authors surgically destroyed the growth
zone of a sternum in tetrapods or bipedal mice (with amputated
forelimbs and tail). The given study shown a decrease size of
the sternum, which they associate with progression of scoliotic
deformity in these animals [9]. The two subsystems: the sternum
and a spine are closely interconnected under conditions of in-
creased mechanical loading carried out in the experimental con-
ditions. In our data of research was evidenced some changes in
the sternum components under inadequate mechanical loading
due to the spinal deformation.

Significant changes were recorded in the areas of sterno-costal
joints. At the place of junction the formation various sizes of de-
structive cavities filled with detritus were determined (Fig. 7).
There were shown destructive cracks and crevices in the ossified
costal cartilage. Around it a matrix organization was impaired, and
chondrocytes were observed with signs of destruction. In addition,
there was found a violation in the place of connection ribs with syn-
chondrosis, which were often acquired an angular deviation.

144

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMNZIKL M 5SJIRNGN6M LOSLRI6N

A study of the muscles in the intercostal spaces showed that
in the areas of their attachment to the perichondrium, especially
in the region of fourth pair of ribs, destructive changes were as-
sociated with stratification and thinning of muscle fibers. Some
of them were found with tears. Violations in the location of
myocytes were revealed, the low density of which was shown
in the marginal sections of muscle fibers. Some of the myocytes
were arranged in chains in central sections of the fibers. De-
structive cavities were revealed between bundles of muscle fi-
bers (Fig. 8). In the loose connective tissue focused in the areas
between the ribs and muscles, the changes were similar to those
described above.

Fig. 7. Rib cartilage in the area of connection with synchon-
drosis. Destructive cavity with detritus. Pycnosis of chondro-
cytes. Coloring with hematoxylin and eosin. Increase under a
microscope x10

Gaps in the muscle fibers were also found in the areas of mus-
cle attachment to V pair of ribs. In the muscles was impaired
lateral striation. Some fibers were thin with breaks and foci of
lysis (Fig. 8). Myocyte density is low. In some areas between
muscle fibers was increased density of fibroblasts, which were
located among thick bundles of collagen fibers.

Fig. 8. Fragment of a rib. Muscles of the intercostal space.
Organization of muscle fibers and their attachment to perichon-
drium of the rib is disrupted. Edematous cavities between the
muscles and perichondrium. Coloring with hematoxylin and eo-
sin. Increase under a microscope x10

Data of qualitative morphological studies was based on the
indicators reflecting changes in the structure of synchondrosis
(Table 1) and growth zone are presented in (Table 2).
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The study, based on a score (in points) of indicators reflecting
state of a structural organization sternum components, showed
that restoration processes in synchondrosis and growth zones
take place, but destructive changes are persist.

In the studies biomechanical methods were used. It was
proved that moving components of the chest are closely inter-
connected by multidirectional biomechanical forces, while cre-
ation of biomechanical loading in one components of the system
extends to its other parts [17]. That is, the reproduced mechani-
cal loading in the area of “sternum- ribs” connection is extends
to the “ribs-spine” area and in the opposite direction. These dis-
orders cover a wide range of clinical, functional, cosmetic and
social problems [7] and in the most cases require surgical treat-
ment with simultaneous corrections of PE and scoliotic spinal
deformity [12].

Based on the data of surgical treatment of 779 patients with
PE (operated from 2007 to 2011) by D. Nuss method, the au-
thors concluded that if patients with PE and scoliosis have a pre-
operative angle (by Cobb’s method) is more than 15 °, deforma-
tion can get worse [10]. The authors believe that further studies
should be focused on the effect of changes in a chest on the dy-
namics of recovery a spine after disturbed biomechanical load-
ing. Finally, the question of relationship for these structural units
should be taken into account both by clinicians and researchers.

Conclusion. 1.The destructive disorders with pronounced
manifestations in its elements were revealed on the model of spi-
nal deformity in rats during study structural organization of the
sternum. The structural abnormalities mainly have been shown
after 1 month in the intersegmental synchondrosis, in the areas
of ossified cartilage with synchondrosis, in the growth zones of
the sternum segments. The given disorders reflect the biome-
chanical loading that is transmitted to the front part of a chest
under conditions of a spinal deformity. 2. Long-term mechanical
loading in the biomechanical system «sternum - ribs - spine»
leads to the degenerative changes. After 1 month gradation of
morphological abnormalities in the area of hyaline cartilage
an intersegmental synchondrosis is 3.063+0.17 points, in the
growth zone of a sternum is 3.071+0.15 points. In the 3 months
after modeling it is decreases to 2.4+0.16 points and 2.464 +
0.14 points, respectively. 3.The creation state of a prolonged me-
chanical loading in the “sternum — ribs — spine” system is nega-
tively affects on the trophism and leads to degenerative changes
in the bone-cartilaginous structures. Over time a tendency to de-
crease and develop recovery processes is observed in a case of
decreasing degree of tension.
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SUMMARY

REACTIVE-ADJUSTABLE RESTRUCTURING OF STERNUM IN RATS AFTER MODELING
OF MECHANICAL LOADING IN THE BIOMECHANICAL SYSTEM “STERNUM-RIBS-SPINE”

"Kaminska M., 'Dihtiar V., 2Dedukh N.,*Nikolchenko O.

IState Institution «Dnipropetrovsk Medical Academy of the Ministry of Health of Ukrainey;
2State Institution «D.F. Chebotarev Institute of Gerontology of the National Academy of Medical Sciences of Ukraine» Kyiv,
State Institution «Sytenko Institute of Spine and Joint Pathology
of the National Academy of Medical Sciences of Ukraine», Kharkiv, Ukraine

Aim of the research - to conduct histological analysis of the
sternum immature rats after modeling mechanical loading in the
biomechanical system “sternum - ribs - spine”.

The studies were conducted on 14 rats. In 8 rats a spinal de-
formity was simulated according to the method of Sarwark JF
et al. in our modification. In control 6 animals were used. X-ray
studies were performed in the 1, 2 and 3 months after modeling,
histological research was carried out in the 1 and 3 months with
definition a gradation (in points) of changes in the structural ele-
ments of a sternum.

Significant abnormalities were observed mainly in the inter-
segmental synchondrosis, areas of attachment of ribs and growth
zones of the sternum segments. The cracks and crevices with
adjacent degeneratively altered chondrocytes — with pycnosis
or nuclear lysis form in the area of synchondrosis and places of
its fusion with ossified costal cartilage. Severe disorders are ob-

served in the growth zones of sternum body segments. The nar-
rowing of a growth plate due to its destruction in some areas was
revealed. Violations in the organization a zone of proliferation
of chondrocytes, narrowing a zone of hypertrophy lead to the
violation a growth process in the sternum. Reparative manifesta-
tions are present in these structures after removal of a mechani-
cal loading, but with the partially preserved deformations of a
spine, however, destructive disorders are persisting.

Creation state of a prolonged mechanical loading in the “ster-
num — ribs — spine” system is negatively affects on the trophism
and leads to degenerative changes in the bone-cartilaginous
structures. Over time a tendency to decrease and develop re-
covery processes is observed in a case of decreasing degree of
tension.

Keywords: rats, sternum, ribs, experiment, violation of bio-
mechanics, histological studies.

PE3IOME

PEAKTUBHO-IPUCITOCOBUTEJIBHAS TEPECTPOMKA T'PYIUHBI KPBIC
MNOCJIE MOAEJIHUPOBAHUS MEXAHUYECKOI'O HAIIPSI>DKEHU S
B BUOMEXAHUYECKOM CUCTEME «I'PYIMHA-PEBPA-IIO3BOHOYHUK»

"Kamunckast M.O., Tertsaps B.A., *Jlexyx H.B., *Hukonnuenko O.A.

Tocyoapcmeentoe yupesicoenue «/Inenponemposckas Meouyurckas akademus Munucmepcemea 30pagooXpanenust YKpaunoLy,
’Tocyoapemesennoe yupescoenue « Anemumym ceponmonocuu um. [.@.Yebomapesa
Hayuonanvrhoii akademuu meouyunckux Hayk Yrpaurnoly, Kueg;
STocydapemeennoe yupesicoenue « Mnemumym namono2ui NO360HOUHUKA U CYCMABO8
um. npop. M.U. Cumenro Hayuonanvroii akademuu MeOUYyuHCKUX Hayk Ykpaunvly, Xapokos, Ykpauna

Ilens mccnenoBaHus - THCTOJOTHYECKUN aHAIU3 TPYJHHEI
HETIOJIOBO3PEIIBIX KPBIC ITOCIIEe MOJICIHPOBAHUS MeXaHHYe-
CKOTO HAmNpsDKEHUS B OMOMEXaHHUSCKON CHUCTEME «TpyIuHa
— pebpa — MO3BOHOYHHKY.

Hccenenosanus nposeeHsl Ha 14 Kpbicax, U3 HUX y 8 MOJEIH-
poBaH redpopMarnuio No3BoHoIHHKa 1o Metoxy Sarwark JF et al.
B MOAM(HUKAINY aBTOPOB, 6 >KMBOTHEIX MCIOIB30BAIIN B Ka4EeCTBE
KOHTPOJIS. PeHTreHomornyeckne MccienoBaHus TPOBOMIIIN CITy-
crs 1, 2 u 3 Mec. Toclie MOASIMPOBAHMSI, THCTOJIOTMIECKHE — CITy-
crst 1 m 3 Mec. ¢ ompeneneHueM rpajfaiyy (0auibl) H3MEHeHUs
CTPYKTYPHBIX 3JIEMEHTOB TPYNHBL

BripaxkeHHBIE HapymIeHUs] HAOMIOJATH B OCHOBHOM B MEXK-
CerMEHTapHBIX CHHXOH/IPO3aX, y9acTKax MPHKpeIuIeHns pedep
1 30HaX POCTa CETMEHTOB I'PYIUHEL B o0macTi cHHXOHAPO30B
1 Ha y9acTKaX e€ro CpamieHus ¢ 0CCH(OUINPOBAHHBIM PEOSPHBIM
XpsoM (GopMHUPYIOTCSl OOIMIMPHBIE TPEIIWHBI U IIEIH C MpPH-
JIeKAMMMH JIeTeHePaTUBHO N3MEHEHHBIMU XOHJPOIUTAMU — C
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MUKHO30M HWJIU JU3UCOM sJep. BelpaskeHHbIe HapylIeHUs IPO-
CJICKUBAIOTCA B 30HaX POCTa CErMEHTOB Tela IPyAUHBL. Bbl-
SBJICHO CY>KEHHE ILIACTUHKH POCTa 3a CUET pa3pylICHUs e Ha
yuacTkax. Hapymenne opranu3anuy 30HbI TposHQepauu XoH-
JIPOINTOB, CyXKEHHE 30HBI THIIEPTPOGHN IPHBOIUT K 3aJEPIKKe
POCTOBOTO MPOIIECCA TPYANHEL.

PenapaTuBHEIE NMPOSIBIECHUS B OTHX CTPYKTypax IPHUCYT-
CTBYIOT U IIOCJIE CHSATUS MEXaHHYECKOW Harpys3Kku, HO C 4a-
CTHYHO COXPAaHEHHBIMH Je(OpMaIUsIMH IT03BOHOYHUKA, O-
HAaKo, IeCTPYKTUBHBIC HAPYIICHUS COXPAHIIOTC.

Co3znaHue COCTOSHMS [UINTEIBHOTO MEXaHUYECKOrO Hampsi-
JKEHHS B CUCTEME «TpyJIHHA — pedpa — MO3BOHOYHHKY» OTpPHIIA-
TEIBHO BIUSIET Ha TPO(MUKY U IIPUBOJUT K JIETCHEPATHBHBIM U3-
MEHEHUSAM KOCTHO-XPSILIEBBIX CTPYKTYP, a C TCUEHHEM BPEMEHHU
IIPU YMEHBILICHUU CTECIICHU HANPSLKCHUS IPOCICKUBACTCS TCH-
JCHLUS K UX YMEHBUICHUIO U PAa3BUTUI0 BOCCTAHOBUTEIBHBIX
TIPOLIECCOB.
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COMPARATIVE ANALYSIS OF MORBIDITY INDICATORS AMONG THE POPULATION
OF THE EU AND UKRAINE UNDER CONDITIONS OF STRESSED LOAD OF THE
ANTI-TERRORIST OPERATIONS AND PSYCHOPROPHYLAXIC MEASURES

!Chorna V., 2Makhniuk V., 'Gumeniuk N., 'Khliestova S., 'Tomashevskyi A.

!National Pirogov Memorial Medical University, Vinnytsya,’State Institution «A.N. Marzieiev Institute
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During the years of independence, the value of the Human
Development Index (HDI) in Ukraine increased by 6.3% (from
0.705 to 0.750). However, the growth rate of Consolidated
Health Budget expenditures for WFP total expenditure de-
creased by 25.0% (1995/H015), and in the European region,
health care expenditures are steadily rising to 10.04% (2014)
[37,41]. The morbidity and prevalence rates increased with a
catastrophic decrease in the number of doctors in all special-
ties by 19.1% and nurses by 25.1%; the number of health care
institutions decreased by 53.8% and the number of hospital
beds by 37.6% (2015 per 10 thousand population). Instead, the
number of outpatient medical establishments per 10,000 people
increased by 38.9% (compared to 1995), but the facilities are
outdated. They need renovation of the building of the existing
healthcare facilities of Ukraine (since the leading fund of hos-
pitals built in the 60s of the last century), improvement of their
material and technical base, modernization, and complete equip-
ment of modern equipment [2,5,8,10,11,15, 21].

The current state of medical information exchange in health

© GMN

care facilities, which is at the level of Soviet hospitals, requires
decisive changes [6]. Whereas, when referring patients to dif-
ferent levels of health care institutions, data on their health sta-
tus are not accumulated and systematized for further analysis
and study, which affects the quality of care, and complicates the
process of quality control of medical care, remedial and preven-
tive measures, prediction of severity of disease and others [3,4].
Therefore, the creation of a single electronic system for the ex-
change of medical information about each patient to improve
the performance of healthcare facilities at all levels will meet
the requirements of reforming the patient-centered health care
system and contribute to the implementation of the program-
matic framework of the National Health 2020 Program Con-
cept: Ukrainian Dimension And the Sustainable Development
Strategy «Ukraine 2020» [1,16,17,20]. Application of the lat-
est information technologies in the health care system for all
Ukrainian citizens at the level of developed European countries,
including the use of the DALY (disability-adjusted life years)
indicator and a modern system of monitoring of public health in-
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dicators, envisaged by the European program «Fundamentals of
a European strategy to support the actions of the entire state and
society in the interest of health and well-being. Health 2020».
Using the innovative experience of the European countries on
the methodology of collecting information on the health status
of the population of Ukraine will further enable the international
comparison of morbidity indicators and the development of
preventive measures to preserve and promote the health of the
people of Europe [17,29,34,36,41].

But the incidence rates and the epidemic situation in the coun-
try show the opposite [6,26]. Thus, the above data indicate the
relevance of scientific developments in the direction of solving
the problem of the organization above and modern. The purpose
of the work is to determine and analyze the incidence rates of
the disease population of Ukraine in comparison with the EU
countries, to analyze the determinants of health, and to develop
prevention measures for this problem.

Material and methods. In the course of the study , the fol-
lowing elements used: statistics of the State Statistics Service
of Ukraine and the Health Statistics Center of the Ministry of
Health of Ukraine for 1995-2018, form Ne 18 of the Ministry of
Health of Ukraine «Report on work on control of environmental
factors affecting the state of health population» for the period
2008-2016. Bibliosemantic, analytical, and statistical research
methods used in work.

Results and discussion. Population health is a multidimen-
sional concept that includes the following health indicators:
number, age, and gender, fertility, mortality, disability, morbid-
ity, and prevalence rates. WHO’s definition of health is a state
of complete physical, spiritual, and social well-being, not just
the absence of disease and physical disabilities. Recently, the
medical and demographic situation in Ukraine is a cause for
concern and reflects the poor health of the population of Ukraine
[19,25]. Declining birth rates characterize many EU countries as
in Ukraine. However, in comparison with European countries,
in our country, there is a decline in health and an increase in the
incidence rates by individual disease nosologies.

The global mortality rate among children under five years of
age, according to the WHO in 2015 was 43 cases per 1000 new-
borns, while the neonatal mortality rate was 19 cases per 1000
newborns, which compared to 2000 decreased to 44% and 37%
respectively [30,37].
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Fig.1. The infant mortality rate in the EU and Ukraine (per
1,000 live births) (2015)

The main reasons for the deterioration of the state of health of
the population of Ukraine, morbidity, mortality were: inadequate

financing of health care, poor health care, not timely treatment,
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identification and rendering of first aid by qualified special-
ists, lack of sanitary and educational work and hygiene train-
ing among the population prevention of diseases and healthy
lifestyles [4,5,6,19,25]. The presence on television of many
different types of advertising (including hidden advertising of
alcoholic beverages and tobacco) hurts on both the younger gen-
eration and older people. At the same time, social advertising on
healthy lifestyles (HLS) is underutilized due to the imperfection
of current legislation and insufficient public funding [1,16].

For the period from 1995 to 2017, analysis of the incidence
of the population of Ukraine indicates a decrease in the rate by
18.2% and the prevalence by 12.0% for the period from 1995
to 2017. The reduction of indicators can have explained by the
lack of statistics from 2015 in connection with the military ac-
tion in the Donbas and the occupation of the Crimea, as well
as a decrease in the number of people referring to health care
facilities for this reason. The dynamics of morbidity and disease
prevalence has shown in (Fig. 2.3). According to the distribution
of rank places in the structure of disease prevalence: diseases of
the circulatory system occupy the first place — 52.1% and 50.2%
(in 2010 and 2017); second place — respiratory diseases — 8.1%
(this indicator was stable in 2010 and 2017); digestive disorders
take the third-place — 9.4% and 10.1% (in 2010 and 2017, re-
spectively). In 2016, circulatory diseases (coronary heart disease
and stroke) caused 15.2 million deaths and remained the leading
cause of death worldwide for the past 15 years [31,32].
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Fig. 2. Dynamics of indicators of morbidity of the population
of Ukraine (per 100 thousand) (1995-2017)
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Fig. 3. Dynamics of prevalence of diseases of the population
of Ukraine (per 100 thousand) (2010-2017)

The results of the analysis of the first incidence of changes
in the structure of rank places among diseases are insignificant.
The first place had been continuously occupied by diseases of
the respiratory system, the second place since 2000 and still held
by diseases of the circulatory system, the third — injuries, poi-
soning, and the fourth — conditions of the genitourinary system.

It should have noted that in 1995 the diseases of the nervous
system occupied the second rank — 9.3%, whereas in 2017, only
the fifth rank — 2.4% (Fig. 4). These data do not correspond to



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

the current situation related to the increased stressful load of
the population of Ukraine during the anti-terrorist operation in
eastern Ukraine, as well as the lack of monitoring of his men-
tal, psychological condition, lack of measures of medical and
psychological prophylaxis and psychotherapeutic correction in
a broad sense.

The organization of psycho-corrective and treatment-rehabilita-
tion measures requires a change in the current organizational struc-
ture of psychiatric help to the population in connection with the
consequences of the anti-terrorist operation. Training of medical
psychologists and psychotherapists, creation of an extensive net-
work of rehabilitation centers, mental support centers for psycho-
prophylaxis and psychocorrection, implementation of measures of
psycho-hygiene, and psychoprophylaxis is necessary [6].
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Fig. 4. The share of diseases by classification of diseases in
Ukraine (%) for 1995-2017

In Ukraine, statistics show that chronic noncommunicable
diseases cause 86% of fatal cases. According to WHO data, in
2015, Ukraine ranked 103 among 183 countries in terms of aver-
age life expectancy, and therefore the population of Ukraine is
ten years lower compared to EU countries [19,26]. The highest
life expectancy have observed in Australia — 82.8 years and the
lowest in Angola — 52.4, in Belarus — 72.3; Georgia — 74.4; Bul-
garia — 74.5; Hungary — 75.9; Germany — 81.0 [24,30,41].

There are the following determinants of health: smoking, al-
cohol consumption, obesity, low level of physical activity of re-
spondents, etc. [12,33,35].

The annual report on the state of health of the population,
«the sanitary-epidemic situation and the results of the activity
of the health system of Ukraine» from 2017, states that smok-

ing among men aged 18-59 is 43%, among women — 7%. Con-
cerning alcohol consumption, the situation is more complicated.
Thus, the number of men who consume alcohol is 68%, and
among women, it is 48%. There are 600,000 people with mental
disorders and behavioral disorders due to alcohol consumption.

Physical activity of the Ukrainian population tends to de-
crease. Thus, after a study among children six years by the re-
sults of pedometry, the average level of motor activity per day is
9.1%, and at seven years of age — 7.35% [26, 32]. The health of
the population, the preservation, and strengthening of the gene
pool of modern society depends on food safety and quality. Dis-
ruption of the food chain, ranging from agricultural, industrial
production, and to the storage, packaging, and consumption of
substandard products, can be a significant cause of diseases and
outbreaks of severe abdominal infections. According to statistics
in Ukraine in 2016, outbreaks of acute intestinal infections have
reported with 166 nutritional transmission factors, in which the
number of victims was 3140 (Table 1).

Moreover, according to statistics, the incidence of acute intes-
tinal infections increased by 16.5% in 2017 compared to 2016
and has tended to increase since 2008 (Table 1) [26].

Analysis of the data of the conducted researches for the period
2008-2016. (Table 2) shows an increase from 21854 to 22256
(2008-2010) of samples of food and raw materials that did not
meet the standards for microbiological and sanitary-chemical
parameters, while taking into account the consequences of re-
forming the State Sanitary and Epidemiological Service, which
resulted in a narrowing of control functions and a reduction in
the sampling rate of foodstuffs for research.

According to the WHO, about 35 million people in the world
live with HIV, and this is a global problem today, not only
medical but also social. Every year, 2.5 million people die from
AIDS. WHO monitoring of the number of HIV-infected adults
aged 15-49 per 1,000 uninfected population in 2015 showed that
the lowest rate was 0.02 in Uzbekistan, 0.50 in Georgia, 0.55 in
Moldova and Ukraine — 0.68 and the largest in Belarus — 1.05
[37]. The primary health threat is the demographic crisis, the
wide spread of HIV/AIDS, tuberculosis, epidemics and pan-
demics, due to the lack of proper vaccination work in healthcare
facilities, absence of vaccines and unwillingness of parents to
vaccinate children against managed infectious diseases (Fig. 5)
[18,39,40].

Table 1. Incidence and prevalence of outbreaks of infectious disease outbreaks
and casualties for the period 2010-2017 in Ukraine

Year
2010 2011 2012 2013 2014 2015 2016 2017
Incidence and prevalence of outbreaks 43 42 34 48 63 101 166 163
People were injured 822 942 673 822 1260 1549 3140 2180
Including children 356 493 346 243 574 704 1563 1457
Table 2. The specific gravity of samples of foodstuffs and food raw materials
which did not meet the microbiological standards, in 2008-2016
Years
Indicator

2008 2009 2010 2011 2012 2013 2014 2015 2016
Total samples 647697 | 633082 | 675731 | 683132 | 481839 | 463880 | 230234 | 194789 | 189980
Incidence and prevalence 21854 | 20992 | 22256 | 21662 | 13986 | 11520 | 7260 | 6698 | 6756
of non-compliant samples
Percentage of non-compliant samples 34 3,3 3,3 32 2,9 2,5 3,2 34 3,6
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Table 3. Rate of growth of disability of persons
(number of days) from accidents (2005-2018) (per 1000 employees)

Years 2005 | 2010 | 2013 | 2014 | 2015 | 2016 2017 | 2018

Number of days of disability per victim 363 402 0.6 404 477 502 55.4 532
(per 1000 employees)

Growth rate +10,7 | +17.4 | +11,3 | +31,4 | +383 | +52,6 | +46,6

Regarding the distribution by regions, in 2000 the highest
rate of HIV-infected people in Donetsk region was 23.8% of the
total number of patients in Ukraine per 100,000 population, in
the second place was Odesa region — 15.5%, in the third Dnipro-
petrovsk region — 14,6% and the lowest indicator have found in
Transcarpathian and Ivano-Frankivsk regions — 0,3% respectively.
In comparison with the index of the total number of patients per 100
thousand population in Ukraine of HI V-infected people in 2018, the
highest figure has registered in the Dnipropetrovsk region — 19.1%;
in Odesa — 14.3%; in Donetsk - 8.3% of the total and the lowest in
Ternopil and Chernivtsi regions — 0.5% respectively. Among HIV-
positive and AIDS patients, Ukrainian citizens registered at health
care facilities accounted for 53.6% of men and 32.3% of persons
infected with drug use (2018) [6].

WHO recognized the tuberculosis epidemic in Ukraine from
1995 to 2005 (21.5/39.5 thousand in 1995/2005 with a first-
ever diagnosis). The growth rate was «+32.9%» (1995/2005),
but after 2005 the incidence rates for tuberculosis gradually
decreased, and as early as 2018, the growth rate was equal to
«28.5%» (1995/2018). Despite the decline in the incidence of
active tuberculosis for Ukraine, this issue will remain relevant
due to the inadequate and untimely treatment and detection of
contingents of population groups. In 2015, according to the WHO
monitoring, 10.4 million new cases of tuberculosis were registered
in the world, and 1.4 million deaths from this disease and 0.4 mil-
lion deaths were the result of combined infection with tuberculosis
and HIV. In 2015, according to the WHO, the minimum incidence
of tuberculosis in European countries was registered in Iceland —
2.4 (patients per 100 thousand population), and the highest rates
were in Moldova — 152 (patients per 100 thousand population). The
incidence rate in Ukraine was — 91, Belarus — 55, Serbia — 21, Es-
tonia — 18, Germany — 8.1 (patients per 100 thousand population).
According to the WHO strategy «TB Action Plan for the WHO Eu-
ropean Region for 2016-2020», WHO members commit to reduc-
ing the incidence and mortality rate of this disease by no more than
10 cases per 100,000 population by 2035 [39,41].

In Ukraine, in 2018, 68.3% of men were diagnosed with ac-
tive tuberculosis for the first time in their lives; 94.7% are people
who have a respiratory tract.
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In the industrial regions of Ukraine, the incidence of malig-
nancies is increasing every year, and our country ranks second
among EU countries in terms of the growth rate of neoplasms.
A similar situation has observed in industrialized countries,
namely in Western Europe, USA. The reasons for the growth of
cancer are chemical pollution, not timely treatment, bad habits,
etc. [22,30,32].

According to statistics annually in Ukraine, 170 thousand
people have diagnosed with cancer, and 90 thousand patients
die of this disease every year; 35-37% of them are persons of
working age [14,28,29].

Among the urban population, the incidence of malignant neo-
plasms is much higher and amounted to 319.5 (per 100 thou-
sand) in 2015, while in the rural community this figure is 300.6
(per 100 thousand) (Fig. 6) [6].

The incidence of malignancies in 2018 among patients diag-
nosed for the first time in their lives has observed in women in
52.5% of cases and men — in 47.5%.

The production-related injury rate in Ukraine has decreased,
with days of disability per victim increasing from 2005 to 2018.
(Table 3) [30].

In 2018, the incidence and prevalence of persons with group 1
disability was 8.5%, group II was 33.7%, group III was 51.7%,
and 6.1% are children. According to statistics in 2018, diseases
of the circulatory system take the first place —23.1%, the second
place of the neoplasm — 22.6%, the third diseases of the mus-
culoskeletal and connective tissue — 13.3%, the fourth — 9.8%
trauma, and poisoning, and fifth place — disorders of the psyche
and behavior.

According to the study, the number of doctors of all special-
ties in 2018 compared to 1995 in Ukraine decreased by 19.1%
(45.1 per 10 thousand people in 1995 and 44.1 per 10 thousand
population in 2018). At the same time, in the EU countries, the
availability of doctors — family practice is much lower, so in
2017 it was — 35.2 per 10 thousand population. A nursing provi-
sion in European countries — 73.1 per 10 thousand people, and in
Ukraine in 1995 — 116.5 and already in 2017 — 85.4 per 10 thou-
sand population. Comparing health care providers in Ukraine,
they exceed doctors and nurses in the EU [14].
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Assessing the situation with the provision of psychiatric and
neurological physicians, it has found that the most considerable
reduction occurred among psychiatrists and psychiatrists-nar-
cologists — by 25.9% and less concerning physicians by neu-
ropathologists — by 8.9%. At the time, according to WHO, one
in three people in Ukraine experienced at least one mental dis-
order during their lifetime and needed skilled psychiatric help.
According to 2015 statistics, the prevalence of mental disorders
among the adult population of Ukraine (aged 50 to 91 years) was
11.5%, of which men — 7.1% and women — 14.4%; anxiety dis-
orders accounted for 3.18%, of which 2.45% for men and 3.78%
for women. Post-traumatic stress disorder (PTSD) has reported
by 8%, of which men are 5.0%, and women are 3.0%, of which
5% among urban population and 3% among the rural population.
As practice shows, people often do not seek help from psychia-
trists, psychologists, so statistics do not reflect the real picture.
An urgent problem in both European countries and Ukraine is
the increase in mental disorders caused by alcohol consumption.
Unfortunately, Ukraine ranks seventh place among EU countries
in terms of alcohol abuse. Annually 12-13 thousand people in
Ukraine die due to alcohol consumption. In 2017 WHO report,
World Health Statistics 2017, Ukraine is among the top ten in
suicide rates, this figure in Ukraine is 20.1 per 100,000 popula-
tion, a similar number in Europe does not exceed 14.1 cases per
100 thousand people. In low-income countries with depression,
mental disorders in 50% of adults begin in childhood [28].

According to statistical reports, the incidence rate of mental
disorders and behavior among persons 18 years of age per 100
thousand persons, the number of first reported cases for 2016-
2017 — 0.6%, diseases of the nervous system were 3.2-3.0%
[7,9,23,24].

One of the indicators of increasing morbidity, the preva-
lence of diseases, sharp deterioration of the situation with
acute intestinal infections in Ukraine among the population is
the repeated annual introduction of a moratorium on inspec-
tions of any objects and, above all, catering establishments,
children’s establishments. The control over these establish-
ments has entrusted to the State Consumer Service . Their
functions for the implementation of preventive sanitary and
epidemiological surveillance are extraordinarily narrow and
do not correspond to the epidemic situation in the country.
Worldwide events related to the COVID-19 pandemic in
Ukraine justify the need to restore the State Sanitary and Epi-
demiological Service of Ukraine [13,25,27].

Conclusions.

1. Adequate public funding must be provided for health care re-
form since expenditures have steadily declined over the years
of independence and in 2015 this figure was —25.0% (compared
to 1995), while in the European region countries health care
expenditures increased steadily in 2014, a similar number was
+10.04%.

2. Creating a unified electronic system for the exchange of medi-
cal information about each patient in Ukraine will help improve
the performance of healthcare facilities at all levels, ensure the
reliability of statistical data that meets the requirements of re-
forming the patient-centered health care system, and will con-
tribute to the implementation of the program’s concepts. «The
National Health 2020 Program: The Ukrainian Dimension and
the Sustainable Development Strategy Ukraine 2020».

3. The experience of the European countries on the methodol-
ogy for collecting public health information for use in Ukraine,
including the DALY indicator and the monitoring system of
population health indicators, is needed to enable international

© GMN

comparison of Ukrainian indicators with EU countries.

4. The current organizational structure of psychiatric care for
the population in connection with the consequences of the anti-
terrorist operation in eastern Ukraine and stressful load needs
to be drastically changed. Training of medical psychologists
and psychotherapists, creation of an extensive network of re-
habilitation centers, mental support centers for implementation
of psycho-hygiene measures of psychoprophylaxis is necessary.
5. The epidemic situation in Ukraine regarding the incidence of
the population for acute intestinal infections, tuberculosis, and
other especially dangerous infectious and parasitic diseases, the
agitated situation all over the world and in Ukraine in connec-
tion with the COVID-19 pandemic give grounds for immedi-
ate recovery of the State sanitary-epidemiological service of
Ukraine with functions of preventive sanitary-epidemiological
supervision in full.

6. They need renovation of the existing health care facilities
of Ukraine (since the leading fund of hospitals has built in the
1960s), improvement of their material and technical base, mod-
ernization, and equipment of modern equipment.

7. To counteract chronic non-infectious disease and promote healthy
lifestyles at the present stage of development of Ukraine among the
population, use all forms of hygienic education of the community
(individual, group, mass), prohibit advertising (including hidden)
in the media, which carries negative, harmful information for both
young people and older people (alcohol, tobacco advertising), to
create conditions at the legislative level to motivate the introduction
of social advertising for a healthy lifestyle.
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SUMMARY

COMPARATIVE ANALYSIS OF MORBIDITY INDICATORS AMONG THE POPULATION
OF THE EU AND UKRAINE UNDER CONDITIONS OF STRESSED LOAD OF THE
ANTI-TERRORIST OPERATIONS AND PSYCHOPROPHYLAXIC MEASURES

!Chorna V., 2Makhniuk V.,'Gumeniuk N., 'Khliestova S., 'Tomashevskyi A.

!National Pirogov Memorial Medical University, Vinnytsya, *State Institution «A.N. Marzieiev Institute for Public Health,
National Academy of Medical Sciences of Ukraine» Kyiv, Ukraine

Public health is a multidimensional concept that includes the
following medical indicators: number, age, and gender compo-
sition, symbols of fertility and mortality, disability, morbidity,
and prevalence of diseases. But during the period of indepen-
dence and the implementation of medical reform in the country,
the medical and demographic situation has caused concern. It
reflects the poor state of the health of the majority of the popu-
lation of Ukraine. The article examines the medical and demo-
graphic conditions of the birth rate and mortality rates of the
people of Ukraine for the period from 1995 to 2017.

The study used statistical data from the State Statistics Ser-
vice of Ukraine and the Center for Medical Statistics of the Min-
istry of Health of Ukraine from 1995 to 2018; Form Nel8 of the
Ministry of Health of Ukraine «Report on the work of monitor-
ing environmental factors that affect the state of public health»
for the period from 2008 to 2016. The work used content analy-
sis of domestic and foreign scientific sources, biblio-semantic,
analytical, and statistical research methods.

A comparative analysis of the incidence and prevalence of
diseases of the population of Ukraine with similar indicators
of the EU countries. The dynamics of the impact and spread of
conditions among the people of Ukraine from 1995 to 2017 (dis-
eases of the upper respiratory tract, diseases of the circulatory
system, injuries, chemical and food poisoning, diseases of the
genitourinary system, is presented.

Statistical studies were carried out (per 100 thousand of the
countryys population), and the dynamics of indicators of the
incidence of HIV and AIDS in Ukraine from 1995 to 2017
have noted. By the distribution of ranking places in the struc-
ture of the prevalence of diseases, the first place has occupied
by conditions of the circulatory system — 52.1% in 2010 and
50.2% in 2017. Digestive disorders occupy the second place
—9.4% in 2010 and 10.1% in 2017, respectively. Respiratory
diseases hold the third-place - 8.1%; this indicator is stable
in 2010 and 2017.

Keywords: demography, birth rate, mortality rates, Ukraine

PE3IOME

CPABHUTEJIbHBIN AHAJIN3 MMOKA3ATEJIEN 3ABOJTEBAEMOCTH HACEJIEHUSI EC 1 YKPAUHBI
B YCJIOBUSIX CTPECCOTEHHOM HATPY3KH ATO U MEPBI ICUXOITPO®UTIAKTUKA

"Jopua B.B., 2Maxuiok B.M., 'T'ymenioxk H.H., XuecroBa C.C., 'Tomamesckuii A.B.

! Bunnuybkuil nayuonansholil meouyunckutl ynusepcumem um. HU. [upozoea, Bunnuya, Yxpauna;
*Toccyoapemesennoe yupescoenue « ncmumym obwecmeennozo 300poews um. A.H. Mapzeesa
Hayuonanwnoii akademuu meduyunckux Hayk Yepaunoly, Kuee, Yxpauna

3/10pOBbE HACENEHHUsSI — MHOTOACIIEKTHOE MOHITHE, BKIIIOYa-
ollee CIeIyoIe MEAUIUHCKUEC MOKa3aTeId: YUCICHHOCTb,
BO3pAcTHOI M TOJIOBOM cocCTaB, Moka3aTeid pPOXKAAEMOCTH U
CMEPTHOCTH, WHBAIMIHOCTH, 3a00JICBAEMOCTH U PACIPOCTpa-
HEHHOCTH Oosie3Hedl. OmHAKOO 3a MEpPHOA HE3aBHCHMOCTH H
MPOBEIICHUST MEIUIIUHCKONW peOpPMBI B CTpaHE, MEIUKO-IEMO-
rpaduueckasi CUTyalusi BbI3BIBAET OCCIIOKOWCTBO M OTpa)kaeT
HEYJIOBJIETBOPHUTEIIFHOE COCTOSHHE 3JI0POBBSI OONBINIMHCTBA
HacelleHHs1 YKpauHbl. V3ydeHa mMemuko-neMorpaduueckas cu-
Tyalusi 1MoKasaTtesiell poX/IaeMOCTH U CMEPTHOCTH HaceNeHHs
Ykpaunsl 3a nepuog ¢ 1995 no 2017 rr.

B Xxonme wucciemoBaHUsi HCIOJNIB30BAaHBI CTAaTUCTUYECKUE
naHHbIe ['0CynapCTBEHHON CITY)KOBI CTATHCTUKH YKPaWHBI
u Henrpa meauuuHckoit ctaructuku M3 Ykpaunsl ¢ 1995
mo 2018 rr.; ®opma Nel8 MO3 Vkpaunsr «Otder 1o pabdore
KOHTPOJIA 32 (paKTOpaMU OKpY KA cpeibl, KOTOPBIC BIU-
SIIOT Ha COCTOSIHUE 3]10pOBBsl HaceseHus» 3a nepuon ¢ 2008
o 2016 rr. B paboTe Ucmoab30BaAINCh OUOIHOCEMAaHTHYECKHIA,

© GMN

AQHAJIMTUYECKUN U CTaTUCTUUECKUI MeTojIbl uccienoBanuid. [1po-
BEJICH CPaBHUTEIBHBII aHAIN3 3a00JIEBACMOCTH U PaCIIpOCTpa-
HEHHOCTH 0OJIe3HeH B YKparHe C aHATIOTUYHBIMU TIOKa3aTeIsSIMU
crpan EC. IlpexcraBiena quHaMuKa Irokasareniei 3aboieBae-
MOCTH H PAaCIpOCTpaHeHHs OOJIE3HEH Cpein HaceleHusl YKpaun-
HBI ¢ 1995 1o 2017 rr. (O0€3HN BEPXHUX JBIXaTeIbHBIX MyTeH,
CHCTEMBI KPOBOOOpAIICHNUS, TPABMbI, XUMHUUECKUE U MTHUILECBBIC
OTpaBJICHUS, OOJIE3HU MOYETIONOBOW CHCTEMBI).

[IpoBenens! craructuueckue uccaenoBanus Ha 100 Toic. Ha-
CeJICHUSI CTPaHbl, OTMEUCHA TMHAMUKA [TOKa3aTelel 3a0oeBae-
moctu BUY-undexmmeit u CIIHMJom B Yrpanne ¢ 1995 o 2017
rT. B cooTBeTCTBUY € pacnpe/ieleHUeM PAHTOBBIX MECT B CTPYK-
Type paclpoCTPaHEHHOCTH OOJIE3HEH MepPBOE MECTO 3aHUMAIOT
0oJte3HU cucteMbl kKpoBooOpammenus — 52,1% B 2010 & u 50,2%
B 2017 r. Bropoe MecTo 3aHMMArOT OOJIE3HU OPTaHOB IHIIEBA-
penust — 9,4% B 2010 . u 10,1% B 2017 1. TpeTbe mecTo 3a-
HUMAIOT OOJIE3HU OpPTaHOB JbIXaHus — 8,1%, 3TOT Mmokazareib
ycroiuus B 2010 . u 2017 .
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PEMTUHTOBASI OLIEHKA OBPA3OBATEJIBHOM JESATEJIBHOCTH
MEJNIMAHCKNX YHUBEPCUTETOB KAK HHCTPYMEHT CTUMYJIUPOBAHUSA BXOXIEHUA
B NIOBAJIBHBIE PEUTUHIY U TTOBBIIIEHUS KAYUECTBA
MHOATIOTOBKHU KAJJPOB 3IPABOOXPAHEHMUS

"Koiikos B.B., ?YmoGeT:kanoBa A.T., 2/lepoucananna I.A., 'baiiro:xuna 3.A., “bekoepresosa K.Bb.

!Pecnyb6nukanckoe 20cyoapcmeennoe npeonpusimue Ha npase Xo3scmeenno2o eedenus « Pecnyonuxancrkuil yenmp
paseumus 30pasooxpanenusny Munucmepcmea 30pasooxpanenusn Pecnyonuxu Kasaxcman, Hyp-Cynman;
’Hexommepueckoe akyuonepnoe obuecmso «Meduyunckuil ynusepcumem Acmanay, Hyp-Cynman, Kazaxcman

VIHTepHanMoHaNM3alMs BBICLIEr0 00pa3oBaHKs B paMKax pa-
CTylIel niobamM3aiuy SKOHOMHUKH O0YCIIOBHIIA HOSIBIICHHE BCe-
MHUPHBIX PEUTHHIOB YHUBEPCUTETOB M HEOOXOIMMOCTh CPAaBHEHUS
Y4eOHBIX 3aBEJICHUH 110 KIIFOYEBBIM [0KA3aTeNIsIM Pe3y/IbTaTHBHO-
ctu ux jearensHoctH [10]. Bxoxnenue B mio0anbHble PEHTHHTH
YHHBEPCHUTETOB KOHKPETHO# CTPaHbI OTPaXkaeT He TOJIBKO CTEIeHb
JIAHHBIX YHMBEPCHUTETOB KaK KJIIOYEBBIX HIPOKOB B IVIOOAJBHOI
CeTH 3HaHWii, HO M CTEIeHb NPU3HAHUS HAIMOHAIBHOM CHCTEMBI
00pa30BaHKsi MUPOBBIM COO0IIECTBOM [5,9].

Co3nannie COBpEeMEHHBIX M A(Q(EKTUBHBIX CHCTEM 00pa3o-
BaHWA M 3PAaBOOXPAHEHUS SBIISETCS ONHOH M3 MEpPBOCTEICH-
HbIX neneit "Crparerun pa3sutus Kazaxcrana o 2050 roga" u
KJIIOYEBBIM YCJIOBHEM Ha ITyTH BXOxkIeHus PecriyOnmkn Kazax-
ctald (PK) B uncio cambIX pa3BuUTBIX cTpaH mupa [7]. Jannas
CTpaTerus ompeenuia HeoOXOAUMOCTh MOCTAHOBKH 3alaud
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10 MOBBIIICHHIO KOHKYPEHTOCIIOCOOHOCTH MEIAUIIMHCKHUX YHHU-
BEPCUTETOB HAa OCHOBE HWHTCPHALMOHAIM3AIUM U BHEAPCHUS
MEX/IyHapOJIHBIX CTaHJAPTOB IOJTOTOBKU KajJpOB 3paBOOXpa-
HeHust. [Ipu 9TOM OJTHMM U3 OCHOBHBIX MHJIMKAaTOPOB OBLIO OIpe-
JIEJICHO BXOJK/ICHUE KA3aXCTAHCKHMX YHHBEPCUTETOB B IIOOAIbHBIC
peifTuHri. YCIemHoCTh 0CTIXEHNs 0003HAYCHHBIX OPUEHTHPOB
3aBUCHT, TIPEXK/C BCEIO, OT TaKUX COCTABISIOLIMX KaK KadyeCTBO
MOJTOTOBKU TI0 MPOrpaMMaM MEIHIIMHCKOIO 00pa3oBaHMs, BOC-
TpeOOBaHHOCTh BBIITYCKHUKOB 00pa30BaTe/IbHBIX HPOrpPaMM, HH-
TePHALMOHAIN3ALUS MEAULIMHCKOTO 00pa30BaHusi, YPOBEHb IIPO-
(heccopcKo-TIperoaaBaTebckoro cocrana [12].

B nagane 2018 roma HH OOMH MEOULIMHCKHN YHUBEPCHTET
KasaxcraHa He BXOJIHJI B @aBTOPUTETHBIC I100aJIbHbIC YHUBEPCHU-
terckue peiituaru (Times Higher Education World University
Rankings, Academic Ranking of World Universities, QS World
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University Rankings). B 31oii cBs3u MuHucTepcTBOM 31paBo-
oxpanenusi PK Obuta mocraBnena 3amada pazpaborarh mexa-
HU3MBI PEHTHHIOBOM OLIEHKHW MEAMIIMHCKUX YHUBEPCUTETOB HA
HallMOHAJIbBHOM YPOBHC B LECJIAX CTUMYJIIMPOBAHUSA BXOXICHUS
B II00aIbHbIC PEHTUHIH. AHAIN3 I00AJIBHBIX CUCTEM PAH)KH-
pOBaHUA IOKa3aJl HAJIMYKUE ABYX KIIOYEBBIX COCTABJIAIOIIUX B
100aJIbHBIX CHCTEMax PaHKUPOBAaHMSI — HAaydHOH M oOpaso-
BaTEJIbHOM JIEITEIbHOCTH. PEHTHHIOBAs OLEHKA MEIUIIMHCKUX
YHUBEPCUTETOB MO 10KA3aTeJsIM HAyYHOH JIesITEeIbHOCTH Oblia
ycrnemHo BHeapeHa B PK 1 no3Bonmiia yBenu4IuTh pe3yinbaTHB-
HOCTh MX Hay4dHOH xesTenbHOCTH [6,8]. Bmecte ¢ Tem Kito-
YeBOM COCTaBISIONICH OOJBLIMHCTBA [TI00AIBHBIX PEHTHHIOB
SIBIISICTCSL M OOpas3oBaTesbHas NEATEeIbHOCTh. [Ipu 3TOM wHC-
IOJIB3YEMBIC B TaHHbBIX pei’lTHHl"OBbIX CUCTEMAX MHIUKATOPbI HE
BCErjia MACHTUYHBI, KaK U IIPUHLHUIIBI pacyeTa ux 3HadyeHuil. B
9TOW CBsI3M, MuHHCTEPCTBOM 371paBooxpanenust PK Obuia mo-
cTaBJIeHa 3aj1aua pa3paboTaTh HAllMOHAIBHYIO CUCTEMY PEUTHH-
TOBOW OLEHKM 00pa30BaTENIbHOM JEATEIBHOCTH MEIUIUHCKUX
YHUBEPCUTETOB [JIs1 CTUMYJIMPOBAHUS BXOXKIACHHS Ka3axCTaH-
CKUX MEIUIUHCKHX YHHBEPCHUTETOB B INIOOAIbHBIC PEHTHHIU.
Jpyroii 3anayeil 1aHHON PEHUTUHIOBOM OLIGHKU CTAJI0 HOBBILIE-
HHE KauecTBa MOJIrOTOBKH KaJ{POB 3paBOOXPAHECHUSL.

B 3T0i1 CBsI3M 11€)IBIO UCCIICIOBAHHMS SIBUIACH pa3pabOTKa Ha-
[HOHAIBHOM CHCTEMbI pEHTHHTOBOM 3 (EKTUBHOCTH 00pa3oBa-
TEIBHOMN JACATCIIbHOCTU MEIUIIMHCKUX YHUBEPCUTETOB U OLICHKA
€€ NPUMCHEHUA B YCIOBHUAX HauHOHaHbHOﬁ CHUCTEMBI 31paBoO-
OXpaHEHUs.

Marepuaa u metonbl. [Ipu pa3paboTke HAIMOHAILHON CH-
CTEMbI PEHTUHTOBOM OIICHKH 00pa30BaTCIbHOM ACATCIBHOCTH
MEIANIWHCKUX YHUBEPCUTCTOB Mbl OIIMPAJINCH HA 6epJ'II/IHCKI/le
NPUHIMIB PAHKUPOBAHUS BBICUIMX yUeOHBIX 3aBeeHuil [4]
C Y4eTOM HHIMKAaTOPOB OLIEHKH 00pa30BaTEbHOHN AesTellb-
HOCTH B CJICAYIOIIUX TIOOaNbHBIX pedTuHrax - QS World
University Rankings [11], Times Higher Education World
University Rankings [14], Academic Ranking of World
Universities [2]. Ha ocHOBe maHHBIX PEUTHHIOB OTOOPAHBI
JBA MHJIMKATOpa OLCHKH 00pPa30BaTEIbHOI AEATEIbHOCTH
MEAULIUHCKUX YHUBEPCUTETOB!: «I/IHTepHaLlI/IOHaHPI3aL[I/Iﬂ MEC-
JMIMHCKOrOo 00pa3oBaHMs», BKIIOUamIIas 6 mokasaTeseH,
OLICHUBAOMINX PA3JIMYHBIC BHU/IbI aKaJleMPI'-{eCKOI‘/'I MOGHJ’[])HO—
CTH 00y4YaIOLIMXCS, JOJTI0 MHOCTPAHHBIX CTYACHTOB, a TAKXKe
Ka3aXCTAHCKUX CTYACHTOB, OOydalolUXCi Ha aHIIMHCKOM
sSI3bIKE, U « YPOBEHb HPO(ECcCOPCKO-IPENOAaBaATEILCKOIO CO-
crasa (III1C)», Bxirouaromuii 8§ mokasaresei, OLEHUBAIOLIUX
Pa3JIMYHbIC BUIbI aKaueMqucxoﬁ MO6I/IHbHOCTI/I npenoaaBa-
TeJied, 00 MHOCTPaHHBIX Ipenoaasareneil. Kpome Toro,
B IEJIAX YIOBJICTBOPEHHUS IMOTPEOHOCTEH HAIMOHAIBHOM
CUCTEMBI 3ApPaBOOXpaHCHHUSA B BbICOKOKBaﬂHq)I/ILlI/IpOBaHHbIX
KaJpax B CHCTEMY PEHTHHIOBOIl OLIEHKH OBbUIN BKIIIOUCHBI Clie-
JyIoIye Ba MHanKaTopa: «KauecTBo NOAroTOBKH 10 IPOrpam-
MaM MEIMIIMHCKOTO 00pa30BaHMs», BKJIIOYAIOIINEN 4 1oka3are-
JIs, OCHOBAaHHBIX Ha pe3yJbTraTax He3aBHUCUMOU OLEHKU 3HAaHUHI
U HaBBIKOB BBIITYCKHUKOB MHTEepHATyphl (B Kazaxctane unrep-
HaTypa BXOJIHUT B CTPYKTYpy 0a30BOro MeIUINHCKOro o0pa3zoBa-
HUSI M €€ OKOHYAHKE TPeOyeTCs IS MOy ICHHSI IUTUIOMA Bpaya)
U PE3UAEHTYPBl, NpoBoaMMOI HalroHaabHBIM LEHTPOM He3a-
BUCHMOI1 9K3aMeHaly 1 «BocTpeGoBaHHOCTD BBIITYCKHUKOBY,
BKJIFOUAOLIasl 8 moKa3aTesiel, OLIEHUBAIOLIUX TPYAOyCTPOHCTBO
BBIIIYCKHUKOB Ka)K/IOTO YPOBHsI 00pa3oBaTeNbHBIX MPOTrpaMM
B HepBbIﬁ roa nocji€ OKOH4YaHWs YHUBEPCUTETA. I[J'Iﬂ KaxXaoro
MH/IMKATOpa U MoKas3atess Obuia IpeUioKeHa OaIbHas CUCTe-
Ma OLEHKH U C yYeTOM HaOpaHHOI0 KoJM4ecTBa OayjioB S5-TH
«3BE3/IHAs» CHUCTEMa PAaH)KUPOBAHUSL.

© GMN

B 2018 roxy Hamu Obliia poBe/ieHa anpooarys JaHHOH peid-
TUHTOBOM cucTeMbl Ha 10 MEAMIIMHCKUX YHHUBEPCHUTETAX —
OLICHUBAJIUCH Pe3yJbTaThl 00pPa30BATEIBHONW ACSTEIBHOCTH
yHuBepcuretoB 3a 2017-2018 roast [1]. C yuetom pesynbra-
TOB anpoOanruu CKOPPEKTUPOBAHBI OaNJIbHbIC 3HAYCHHS KaXkK-
JIOT0 MHIMKATOpa U ero rnokasareieil, psaj nokasaresuei nera-
JIM3UPOBAH Ha HECKOJIBKO KOMIIOHEHTOB, Ul Oojee 4eTKOH
OLIGHKM COOTBETCTBYIOLIETO pe3yibrara 00pa3oBaTeNbHOM
JACATCIBHOCTH, IPUMCHAJIMCH ITOPOTOBBIC 3HAYCHUA I IIPU-
CBOCHUS «3BE31».

Hamu npennoxena okoHuareabHass METOAMKA PEUTHHTOBON
OLIEHKH 00pa30BaTeNbHOI HEATENIbHOCTH MEIULMHCKUX YHHU-
BEPCUTETOB 110 4 HHANKaTopaM u 29 nokaszaressM (Tabnuua 1).

Pesynbrar peHTHHIOBOI OLIGHKM BBIPAXKACTCSl B BHJIE UTOTO-
BOIl OaJUIbHOM OLIGHKH, MPEACTABIAIONICH cymMMy OayuioB MO
KaxaoMy MHAMKaTopy. [lo uToram pedTHHroBON OLIEHKH KaX-
JI0it oprann3anuy GOPMHUPYETCsl JUarpaMma paHKUPOBAHHUS 110
Ka)KI0H U3 KaTeropuil oprannsanuii. PamwkuposaHue ocyect-
BJIICTCS B pa3pe3e OTACIbHBIX HHIUKATOPOB.

[lo uroram paHXUpoBaHMS KaXIOW OpraHU3allUU MPUCBAU-
BAIOTCS «3BE3IbI):

**A%K _ BRICOKMI ypOBEHb 00OPa30BaTENIbHOM AEATEILHOCTH
(ue menee 700 6amioB);

**AE - XOpoIlIMi ypoBeHb 00pa30BaTENbHOI AEATEIEHOCTH
(1e menee 600 6amToB);

**% - yIOBIETBOPUTENBHBIA YPOBEHb 00pa30BaTeNIbHON Jes-
TenbHOCTH (He MeHee 500 OaiioB);

** - yMepeHHbI ypOBeHb 00pa30BaTeNbHOI AEATEILHOCTH
(1e menee 400 6amtoB);

* - HU3KHMH ypOBEHb 00pa30BaTeIbHOI JeTeIbHOCTH (MeHee
400 6amoB).

B pamkax HacTosIero HMcCiefoBaHUS NPOBEICHA OLICHKA
MEIULMHCKUX YyHuBepcuTeToB Kazaxcrana 1o pesyspratram
obpasoBarenbHON AestenabHocT 3a 2018-2019 yueOHbIi rof.
Bcero B mcciienoBanne ObUIO BKIOYEHO 12 yHHUBEPCHTETOB,
peanu3yIomuxX MporpaMmMbl MEIMLUHCKOrO oOpasoBaHus. Mc-
TOYHHKOM HH(OPMALMK UIsl TIPOBEJCHHS PEHTHHIOBOM OILCH-
KH SABJIAJIMCH OTYCTHI yHI/IBepCI/ITeTOB, NpEACTABJICHHBIE B BUIC
OLCHOYHBIX d)OpM Ha OCHOBC MHJMUKATOPOB, NPEACTABJICHHBIX B
tabnuue 1: Mo BCeM MHIMKATOpaM M IOKa3aTelisiM YHHBEPCHU-
TETaMU MPEACTABIIAINCE IOATBEPKAAOIINUE JIOKyMeHTbI. 3aTeM
Obu1a mpoBezieHa 00pabOTKa IOJYYEHHBIX JaHHBIX, CBEpKa C
HOATBEPKJAIOIIMMHU JTOKYMEHTaMH, PacueT 3Ha4CHUH IoKa3a-
Teliel ¥ MHIUKATOPOB U c(HOPMHPOBAH PEHUTHHI B BHAE paH-
JKHPOBAHHBIX CIIUCKOB. YHHBEPCHUTETHI OBUIH 3aKOAMPOBAHBI,
YTOOBI 3AIMUTUTH MPOPECCHOHANBHBIC TaHHBIC — YHUBEPCHUTET
1, YauBepcurer 2 U T.11.

[MonydeHnubie naHHBIE 00pabOTaHBI METOAOM BapHallU-
OHHOHM CTaTUCTUKU. METOJOM KOPPEJSIIUOHHOTO aHajIu3a
ONpeNeNsiii HaJW4Yhe CBSI3U OTICNBHBIX CyOloKa3aTenei
(KOA(pPHULIKEHT KOPPENSLUH I' MEXIY MOJYyYCHHBIMH IOKa-
3aTeJISIMHU), CHIIy CBsI3U (O4EHb BBICOKAs CBs3b - 10,9, BbI-
cokast cBs3b - 1=0,7-0,9, 3amerHas, Beipaxxkennas - r=0,5-0,7,
yMepeHHas cBa3b - 1=0,3-0,5, cnabas ca3b - r=0,1-0,3), Ha-
IpaBjeHue CBsI3U (TpsiMas WM oOparTHas), TOCTOBEPHOCTH
ko3 dunuenta koppensuuu [3].

Pesynbrarel u o6cyxaeHue. CBOIHBIC NaHHBIE M PacyeT
PEUTHHIOBOM OLEHKU 00pa30BaTeIbHON ACSITEILHOCTH MEIHU-
uHckux BY30B npencranens! B Tabnuie 2. V3 nonyueHHbIX
PE3yIBTaTOB CJIEAYET, YTO | YHUBEPCUTET MOMY4YHII OLEHKY 5
3Be3]l, 2 YHUBEPCUTETA — OLICHKY 4 3Be3abl, | YHUBEpPCUTET —
OLIEHKY 3 3Be3/bl, 4 YHUBEpCUTETA — OLICHKY 2 3Be3bl, 4 yHU-
BepcHUTEeTa — OLICHKY | 3Be3za.
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Ta6ruya 1. Hnoukamopwl pelimunzosoii oyenku oopazoeamenvHoll 0essmeibHOCmu U ai2oOpUumm ux oyeHKu

HaumeHnoBanue HHIMKATOPa
AJIropuT™ pac-
Ne Ex yeTa 0a/JIbHOM
KoMnoHeHTBI HHANKATOPA mM' OLIEHKH

1 KauecTBo MoaroToBKH 110 MporpamMmamM MeIUIMHCKOro obpaszosanus (1))

11 Jlo1s BBIITYCKHUKOB MHTEPHATYPBI, YCIIELIHO MIPOIICIIINX HE3aBUCUMYIO 3K3aMEHALIUI0 o 50 6asoB-

" | (npouremMX ycTaHOBICHHBIH nopor GanbHo#H oenkn) (1, ) ° (100-I, )x0,5

12 Jlo11s1 BBIITYCKHUKOB PE3UACHTYPBI, YCIICIIHO MPOLICAIINX HE3aBUCUMYIO IK3aMEHAIINIO o 50 GamioB-

| (npouremmMX ycTaHOBICHHBIH MOpor GabHo#H onenky) (1, ,) * | (100- I )x5

13 Jonst oOyuaromuxcst 1-3 KypcoB, YCIHEIIHO MPOIIEININX HE3aBUCUMYIO OLIEHKY 3HaHUI o 50 6asnoB-

" | (npouremmMX ycTaHOBIEHHBIH Mopor GanbHoH onenky) (1, ) ’ (100-I, ,)x0,5
0J151 00YUaIOIINXCSl, SBISIOLINXCS PH3EPAMH MEXKIyHAPOJHBIX OJIMMITHA, MOOSTUTEIIMU
Y pusep yHap

1.4 | MexIyHApOAHBIX KOH(pEPEHINH, KOHKyPCOB COPEBHOBAHHI % | 50 6anmosxI ,
(Hay4HOTO, TIPAKTHYECKOTO, 0Opa3oBarenbHOro Hanpasnenus) (1, ,)

2 | BoctpeboBaHHOCTS BBITYCKHHUKOB (I,)

21 Jlonst BBIITYCKHUKOB ITporpaMM OakaiaBpuarta i HHTEPHATYPHI IT0 UTOI'aM OTYETHOTO y4eOHOTo % 50 6amnoB-
Trofia, TPYAOYCTPOCHHBIX B OPraHU3alAX 3apaBooxpanenns (1, ) (100-1, )x0,5

29 Jlo1st BBIITYCKHUKOB IIPOrPaMM 6a1<zvmaBpHaTa W MHTEPHATYPBI 10 UTOTaM OTYETHOI0 yueOHOro % 50 6asoB-
rojia, MOCTYNHMBIIMX Ha CleAyomuil yposerb obpasosanus (I, ,) (100-1,,)x0,5

23 Jlo7151 BBIITYCKHHUKOB IIPOrPaMM MarucTpaTypsl B TOJLY, IO HTOraM KOTOPOT'O IOABOIUTCS PEUTHHI, % 50 GasmioB-
TPYZI0yCTPOEHHBIX B OpraHu3auusx s3apapooxpanenus (I, ;) (100-1,,)x0,5

24 Jlo3151 BBIITYCKHHUKOB IIPOrPaMM MarucCTpaTypsl B TOLY, O UTOraM KOTOPOTO MOABOIUTCS PEUTHHI, o 50 GamoB-

" | mOCTyNMBIIKX HA CIEyIomui ypoBeHb oOpa3zosanus (1, ,) ’ (100-1, )x0,5

)5 Jlonst BBIITYCKHUKOB ITPOTPaMM JIOKTOPAHTYPHI B TOJTY, II0 HTOTaM KOTOPOTO ITOABOMTCS PEHTHHT, % 50 6aoB-
TPYJOYCTPOCHHBIX B OPraHu3alusx 3apasooxpancuus (I, ;) (100-1, )x0,5

26 Jlo7151 BBIITYCKHHUKOB IIPOrPaMM JOKTOPAHTYPBI B TOMY, 10 HTOraM KOTOPOTO MOJIBOJUTCS PEHTHHT, o 50 GamoB-

" | MOCTYNHMBINKX Ha clieytomuil yposens oopaszosanus (I, ) ’ (100-1, )x0,5

)7 Jlo151 BBIITYCKHHUKOB IIPOrPaMM PE3UICHTYPBI B TOALY, 10 HTOTaM KOTOPOTO TOJBOAUTCS PEHTHHT, o 50 GamoB-

. ()
TPYJOYCTPOECHHBIX B OPraHu3aluaX 3apaBooxpanenus (1,.) (100-1, )x0,5
)3 Jlomnst BEIITYCKHHUKOB ITPOTPaMM PE3HICHTYPHI B TOAY, TT0 HTOTaM KOTOPOTO MOBOANTCS PEUTHHT, o 50 6amnoB-
" | MOCTYNMBINKX HA CIEyIOMui ypoBeHb oOpa3zoBanus (I, ) ° (100-1, ,)x0,5

3 HHTepHanoHaIN3ans MEIUIUHCKOTO 00pa30BaHus (I3)

3.1 | Jlonsa MHOCTpaHHBIX CTyeHTOB, 00ydaromuxcs B PK (I, ) % |2 06amma x 1,

3.2 | lons cTyneHToB, 00yyaroluxcs Ha aHruickoM si3bike (1, ) % | 2 6amna x I,

33 Jlonst cTyeHTOB, 00y4arOLMXCsl [0 TpOrpaMMaM TPEXsI3bIYHOT0 00yueHus (Ka3aXxCKHH, PyCCKHiA, o 1 Gamn % 1

. . M 0 33
anmickui) (I, ;)

UCXOJISIIAs aKaJAeMUuecKas MOOUIIb-

3.4 ST aKat % | 10 Gamnos x I
nocts (I, ) 34

B yHuBepcureTrax PK - 5

BXOIAIIAs aKaIeMUIEeCKast MOOHIIb-

35 P i % | 10 Gamro x I,
Hocth (1, ) :
HCXOAAIIAs aKaJIeMUUecKasi MOOHIIb-

3.6 | Jlons 0byuaromuxcs, yqacTy- % | 20 6ammoB x |
A Y i Y Y B YHHBEPCHUTETaX noctb (1, ) 36
IOIINX B [IPOTPAMMaX aKafeMu- | - " o p

3.7 | weckoit MobuBHOCTH py BXOAAIIAS aKaJeMHUeCKasi MOOMITb- 9% | 20 6amton x I

Hocts (1) 37
HCXOJISIIIAs aKaleMAIecKast MOOHITb-
3.8 FUIHAT Al % |30 Gamros x I,
B yHuBepcurerax crpan | HOCTb (L ) )
HalbHEro 3apy0exbs BXOJISIIIAsT aKaJeMUUeCKasi MOOMIIb-
3.9 Siate % |30 Gamnos x 1
noctb (1,,) 3.9
VpoBeHb NpoeccopeKo-NpeEnoaaBaTenbekoro cocrasa (1,)
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4.1

B yHuBepcuterax PK
4.2

ucxoasmas akaaeMudecKkast MOOHJIb-

0,
Hocts (I, ) % | 10 Gamnos x I,

BXOJAIIIAs aKaJgeMUYecKas MOOMIIb-

0,
Hocts (1, ) % | 10 Gammos x 1,

4.3 | JTona TITIC, yuacTByiomux B
MporpaMMmax akaJeMHuecKoi
4.4 | MOOHITBHOCTH

B YHUBEPCHTETAX
OIDKHETO 3apy0eKbst

HCXOJsIIIast akaJeMudIecKast MOOUIIb-

0,
nocrs (1, ) % | 20 Gamos X I,

BXoZsLIas akageMHu4iccKas MOOHJIb-

0,
uHocrs (I, ) % | 20 Gamos x I,

4

HUCXOJAIIAast akaJeMuIecKast MOOUIb-

4.5 % | 30 6amnos x I,
B yHuBepcuTerax crpan | HOCTb (I, ) :
JIAJIBHETO 3aPy0exkKbs -
46 Py BXOJIAIIIAs aKaJeMHUIeCKas MOOMIIb % |30 Gamos ¥ I
Hocte (I, ) 46
47 Jonst TITC MequMHCKUX YHUBEPCHUTETOB, Biaicronmx aHmmiickuM si3bikoM (TOEFL — 525, IELTS — % | 5 6amron x 1.

5,5) ¥ (M1M) HHBIMA HHOCTPAHHBIMH sI3bIKaMHU Ha ypoBHe He Hike Upper Intermediate (1, )

4.8 | Jlons npumialeHHbIx 3apyOexnbix npenojgasarened B o0mem konuyectse IIIC men. BY3os (I,) | % | 30 6amwnos x I,

Tabauya 2. Ceoonvle Oannvie petimunea 06pazo8ameibHoll 0esimenbHOCMU MeOUYUHCKUX YHUBEPCUMEMO8

OueHka yHHBEPCUTETA B pa3pe3e HHANKATOPOB Cymma un- | KoamuecrBo mpu-
HaumenoBanue BY3a
I I I I JTUKATOPOB CBOEHHBIX 3Be3/1

1 2 3 4
Vuusepcuter 1 111,34 124,26 118,995 112,27 466,865 w3k
YauBepcuter 2 167,76 146,81 113,33 250,88 678,78 ok kok
Yuusepcuret 3 97,95 85,01 99,44 97,86 380,26 *
Vuusepcuter 4 142,09 149,53 199,18 367,36 858,16 ok x
YHuBepcurer 5 143,87 170,62 110,91 272,23 697,63 ok ok
YHuuBepcuter 6 130,95 160,69 122,18 134,83 548,65 Hkx
Vuusepcurer 7 145,59 129,77 42,07 143,3 460,73 w3k
Yuusepcuret 8 127,26 57,01 76,68 179,46 440,41 w3
Yuusepcuret 9 106,48 98,37 84,95 10,44 300,24 *
Vuusepcutet 10 0* 87,07 32,92 303,2 423,19 Hk
Yuusepcurer 11 0* 60 60,58 238,09 358,67 *
Yuusepcurer 12 50 44 .44 165,21 93,75 353,4 *

npumeyanue: ¥ - B OGHHbIX YHUBEPCUMEMAX NPOSPAMMbL MEOUYUHCKO20 00PA306AHIUS
u 6vLu 6Hedpennvl 2 -3 200a HA3A0 U PAKMULECKO20 8bINYCKA MEOUYUHCKUX KAOPO8 8 YUeOHOM 200) He OblI0

Ha pucynke 1 moka3aH BKJIaJ OTAETbHBIX HHIUKAaTOPOB B
CYyMMapHYI0 PEHTHHIOBYIO OLEHKY KaXXJOTO M3 OIEHHBAEMBIX
MEJHIMHCKUX YHUBEPCUTETOB.

YHusepcuret 12 ]

YHusepcuter 11 . 16,9% | 66,4%

YHusepcureT 10 _ 71,6%
YHusepcuret 9 32,8% 5%
Vuusepcuter 8 | 12,9% 17,4% ) 40,7%
Yuusepcuter 7 | 28,2% } 9,1% 31,1%
YHusepcutet 6 | 293% 22,3% 24,6%
YHusepcuter 5 24,5% ﬂ 39,0%
Vhusepcuter 4 | o 232% | 42,8%
YHusepcuter 3 22, 4%_-{51_ 25,7%

e e ————————
Yuusepcurer 2
Yuueepcurer 1 | 23,8% 26,6% 25,5%
B KayecTBO NOAroOTOBKM NO NPOrpaMmam MeAuLMHCKOro obpasosaHmna
L} BOCTpeGOBaHHOCTb BbINYCKHUKOB
¥ UHTepHaLMOHaU3aLmMA MeanLMHCKoro 0bpasosaHmns
B YpoBeHb NpodeccopcKo-npenosaBaTeNbckoro cocTasa

Puc. 1. Bk1ao omoenvHbix UHOUKAMOPO8 8 CYMMAPHYIO peli-
MUH2OBYIO OYEHKY MEOUYUHCKUX YHUBEPCUMENO8

Kak crnenyer u3 pucyHka, B oOmMI pEHTHHT HaUOOIBIIHIA
BKJIAJl BHOCHT YPOBEHb IPO(ECCOPCKO-TPENoaaBaTesIbCKo-
ro cocrasa - pa3bpoc Bkmaga ot 3,5 mo 71,7%, mpudem Hau-
GOJBIINK BKJIAJ B JIOCTHXKEHUE JJAHHOTO MHJIMKATOpa BHOCST

© GMN

BIIA/ICHNE MHOCTPAHHBIMH SI3BIKAMH M aKaJeMHUYeCKast MOOHITb-
Hocth [IIIC. o maaukatopy «VHTepHAIMOHATU3AINS MEAN-
IIMHCKOTO 00pa3oBaHus» pa3dpoc BKIaaa cocTaBmi oT 7,8% 10
46,7%, HanOOBIINN BKJIAT B JOCTHKCHHUE TAHHOTO WHINKATO-
pa BHOCAT: J0ys1 00y4aromuXxcs WHOCTPAHHBIX TPaxkIaH, o0y-
YAIOMUXCA Ha AaHTIIMHCKOM S3bIKE U B TOMHMA3BIYHBIX TPYTIax,
akajgeMuueckas MOOMIBHOCTE oOyuaromuxcs. Ilo mHanKaropy
«BocTpeboBaHHOCTH BHIITYCKHUKOBY pa30poc 3HaUeHMI BKIaaa
B % cocrtasui ot 12,6% no 32,8%. Ilo naaukaropy «KauectBo
moarotoBku» - ot 0% 10 35,5%.

ITo oTnenbHBIM MHAWKATOpaM, MOMYYEHHBIM YHHBEPCHTETa-
MH, BBISBIE€HA BBIPAXKEHHAS MPsIMasi KOPPENAIsS HHANKATOPOB
«KagecTBO MOATOTOBKM IO MpOrpaMMaM MEAWIMHCKOTo 00-
pasoBanus» U «BocTpeOoBaHHOCTH BBEITyCKHHUKOBY» (1=0,69,
p<0,05). [Ipu sTOM TIpsiMas KOPPEIALUS OTMEYACTCS MEXKIY
OT/ICTbHBIMU MOKA3aTesIMU JAHHBIX HHANKATOPOB. Tak, «Jloms
BBIITYCKHUKOB TIPOTPAaMM HHTEPHATYPBHI, YCIIENIHO IPOIIE-
IIMX HE3aBUCUMYIO HK3aMeHalMio» Koppenupyer ¢ «Jlonei
BBIITYCKHUKOB MPOTPaMM HHTEPHATYPHI, TPYAOyCTPOCHHBIX B
opranmzanusax sapasooxpaneHus» (1=0,64, p<0,05) u ¢ «lons
BBIITYCKHUKOB TIPOTPaMM MHTEPHATYPHI, TOCTYIUBIINX HA CIIe-
Iyroumid ypoBeHb oOpaszoBanus» (1=0,48, p<0,05). bonee BbI-

157



COKHi1 YPOBEHb KOPPEISILINH BBISIBICH sl « /{0 BBIITYCKHHKOB
IpOrpaMM Pe3UAEHTYPBI, YCIEIIHO MPOLIEIIINX He3aBUCUMYIO
9K3aMeHalIo» ¢ «Jloyeil BBITYCKHMKOB NPOrpaMM pPE3UICH-
TypBbl, TPYAOYCTPOEHHBIX B OPraHU3ALUAX 3PaBOOXPAHEHHS»
(r=0,88, p<0,05). IIpu >TOM OTMEHaeTcs BbIpaKCHHAsI KOppe-
nsanud «/lonu oOyyaronmxces SBISIOIUXCS IPU3EPAMHU MEXKTY-
HAPOJHBIX OJIMMIIHAJ, TOOSANUTEIIMI MEKTyHAPOAHBIX KOH(pe-
peHLui, KOHKYPCOB, COPEBHOBaHUI» C «/losell BBIITyCKHUKOB
IpOrpaMM MHTEPHATYPbI, YCIEIIHO MPOIIEIIINX HE3aBUCUMYIO
sk3ameHanuo» (1=0,59, p<0,05) u «/lonel BBITYCKHUKOB IPO-
rpaMM HHTEPHATYphl, YCIELIHO MPOLICIINX HE3aBUCUMYIO IK-
3ameHanuio» (r=0,66, p<0,05)

YMmepeHHas npsmas Koppessiius Obula BISBICHA MEXAY HH-
nukaropaMu «KauecTBo OArOTOBKY IO IIPOrpaMMaM MEAUIMH-
ckoro obpa3zoBanusi» U «MHTepHAIIMOHATU3ALIHST MEIULITHCKOTO
obpaszosanus» (r1=0,34, p<0,05)

‘YMmepeHHas npsiMast KOppesisiLius Oblla BbISIBIICHA MEXITY MHIIH-
karopamu «BocTpeGOBaHHOCTD BBIITYCKHHUKOBY U «YPOBEHb MPO-
(eccopcro-TpenoaaBareibekoro cocrasay (1=0,35, p<0,05).

Taxoke BbIABJICHA CBA3b TAKMUX IIOKa3aTeJel Kak akajgeMuye-
ckast MoOuibHOCTH 00y4aromuxces u [II1C ¢ npyrumu yHuBep-
cuteraMu BHYTpH cTpanbl (1=0,91, p<0,05), ynuBepcureramu
cTpan OmmkHero 3apyoexbs (1=0,52, p<0,05), ynusepcureramu
cTpaH JanpHero 3apyoexss (1=0,80, p<0,05),

Pesynbrarsl Halero ucciienoBaHUs MOKa3aJd BO3MOXKHOCTb
IPAKTUYECKOTO  HCIOJIB30BAHUS  Pa3pabOTaHHOM  CHCTEMBI
PEHTHHIOBOW OLICHKH 00Pa30BaTEIBLHON MESITECIBHOCTH MEIM-
[IMHCKUX YHUBEPCUTETOB KAaK MHCTPYMEHTA CTUMYJIMPOBAHHS
BXOXKICHHSI B II0OAJbHBIC PEUTHHTU U MOBBIILICHUS KayecTBa
HOATOTOBKY KaapoB 37paBooxpaHeHus. Ilpu stom ctumymnupy-
o1l ApdEeKT OT NpUMEeHeHHs] JaHHOW PEHTHUHIOBOH OLICHKH
CBSI3aH C TEM, YTO OHa MPOBOAMUTCS MO 3aka3y MuHucTepcTBa
30paBOOXpaHeHus. Tak HaMM NPEUIOKEHO, YTOOBI C Y4eTOM
PE3yJIbTaTOB PEUTHHIOBOM OLIEHKM MHUHUCTEPCTBOM NPUHUMA-
JIUCh PELICHUs O BBIACICHUH rOCYJapCTBEHHOTO 3aKa3a Ha MOJ-
FOTOBKY KaJIpOB IO IPOrpaMMaM MeJUIHHCKOro 00pa3oBaHus,
IpU YCTAaHOBKE KBOT Ha IOATOTOBKY KaJpoB IO NpOrpaMMmam
BBICIIEr0 00pa30BaHUs, IPU ONpPECICHUN MOTPEOHOCTH B IO-
Boienny kBanudukauuu [IIC, npu oueHke pyKoBoguTenei
opraHu3aiuii 00pa3oBaHus B IEPHOJ UX aTTECTALMUHU.

Kak moxaszamu pesynpraTbl HalIero MCClIeIOBaHUA, OT Kade-
CTBa MOJATOTOBKHU IO MPOrpaMMaM MEIULIMHCKOTO0 00pa3oBaHUs
HaIpsSIMYIO 3aBUCUT JAajbHEiIee TpyJ0yCTPOUCTBO BIITyCKHU-
KOB YHHUBEPCUTETOB WX UX [IOCTYIUIEHUE Ha JajbHEHIINE YPOB-
HH 00y4eHus. [Ipu 9ToM Ka4ecTBO MOATOTOBKH IO ITPpOrpaMMam
MEIULMHCKOTO 00pa30BaHUS HANpPSMYIO 3aBUCUT OT MHTEpHa-
[MOHAIM3aUUK. VHTepHAIMOHAIM3ALHS MEIULIUHCKOTO 00-
pa3oBaHHs CIIOCOOCTBYET Pa3BUTUIO MEKHUHCTHTYLMOHAIBHBIX
CBsI3el, BHEJPEHUIO COBMECTHBIX 00pa30BaTeIbHBIX IPOrPaMM,
B WTOrE¢ IIOBBIIIA KOHKYPEHTOCIIOCOOHOCTH BBITYCKHHUKOB,
CIOCOOCTBYS BXOXK/ICHUIO MEMIIMHCKHX YHUBEPCUTETOB MEXK-
JyHapoJHoe 00pa3oBaTeNbHOe IPOCTPAHCTBO. B 3TOM acnekre
BeJlylllast pojib NPUHAMICKHUT aHIJIMICKOMY SA3BIKY, KAaK OJHOMY
U3 BEAYILUX SI3BIKOB MEXIYHapOIHOM KoMMyHMKaiuu. Hanu-
YUe MOJIUA3BIYHBIX IPYIIIT CIIOCOOCTBYET B3aUMHOM MHTETPALIUH
MHOCTPAHHBIX M OTEUECTBEHHBIX CTYJICHTOB; KOJIMYECTBO MHO-
CTPaHHBIX CTYACHTOB TAaKXe 0TOOpa)kaeT BOCTPEOOBAHHOCTD M
HpHBJIeKaTeIbHOCTh BY30B it 00yueHUs! CTY[CHTOB H3BHE.
[Ipu 3TOM, MCXO U3 HAIIMX PE3yJIbTaTOB, HanOoJIee 3HAYNMBIH
BKJIaJ B MHTEPHAILIMOHAIM3ALUI0 MEIUIMHCKOTO 00pa30BaHUs
U COOTBETCTBEHHO B JJOCTIIKCHUE BBICOKUX OLICHOK B pEHTHHIE
BHOCAT J0JI1 MHOCTPAHHBIX CTYJICHTOB M akKaJeMHU4ecKas Mo-
OMIIBHOCTH 00YYaIOIINXCSI.
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BocTpe©oBaHHOCTh BBITYCKHUKOB NPOIPaMM MEAUIMHCKO-
ro o0Opa3oBaHUsI HEMOCPEICTBEHHO CBs3aHA C WHIMKATOPOM
«YpoBeHb NpodheccopcKo-MPEroaBaTeIbCKOro COCTaBa yHH-
BEPCUTETOBY», OTPAXKAIOIIMUM KaueCTBO YEJIOBEYECKOI'O KaIllu-
taja. [Ipy 5TOM, HCXOAsl M3 HAIIUX pPe3yJbTaToB, Hauboiee
3HaYUMBbIH BKi1ag B ypoBeHb I1IIC BHOCAT ypOoBEeHb BiIaJIeHUS
UHOCTPAHHBIMM f3BIKAMH, aKaJeMHueckas MOOMUIBHOCTH
[IIIC. Ha nam B3misii MEIUILMHCKUM YHUBEPCUTETAM HY>KHO
yaensiTh 0coboe BHMMaHMe noBsiieHuto yposus IIIIC, mo-
CKOJIbKY OT KayecTBa JaHHOW KaTeropuu IepcoHasia Hamps-
MYIO 3aBHUCHUT U PE3yJbTaTHBHOCTh YHUBEPCUTETOB B IPYyroi
COCTaBJISIONIEH TT00aTbHBIX YHUBEPCUTETCKUX PEUTHHIOB —
Hay4yHOH aesTenbHOCTH [13].

3axuiroueHue. PesynbTaThl Hallero MCCIEIOBAaHUS IOKa3a-
JY BO3MOXKHOCTb HCIIOJIB30BAHUS IPEIJIOKEHHOH CHCTEMbI
PEHUTHHIOBOM OIEHKH 00pa30BaTeIbHON ACSATEIBHOCTH MEIU-
LUHCKUX YHUBEPCUTETOB Ul OLEHKH KaueCTBa MOATOTOBKU U
BOCTPEOOBAaHHOCTH BBIIYCKHUKOB IIPOIpaMM MEAULMHCKOTO
oOpa3oBaHus, MaciITabOB HHTEPHALMOHAIU3ALUM U YPOBHS
npogeccopcko-TpernoaaBarTenbckoro  cocrasa. JlanpHeiinee
HCIIOJIb30BAaHKUE PE3YNIBTaTOB PEHTHHIOBOI OLeHKH MuHHCTEep-
CTBOM IIpH HPUHATUM YIIPABICHYECKUX pEIICHUH B 00JacTH
MEMIMHCKOTO 00pa3oBaHus OyJeT CriocoOCTBOBATH CTHUMYIIH-
POBaHMIO BXOXICHMS Ka3aXCTAHCKUX YHUBEPCUTETOB B IJIO-
OanbHbIC PEHTHHIU UM IOBBIIICHUIO KayeCcTBa MOATOTOBKHU Ka-
JIPOB 3IPaBOOXPAHEHUS.
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SUMMARY

RATING EVALUATION OF EDUCATIONAL ACTIVI-
TIES OF MEDICAL UNIVERSITIES AS A TOOL TO
STIMULATE ENTRANCE IN GLOBAL RATINGS AND
IMPROVE THE QUALITY OF PREPARING HEALTH
PERSONNEL

Koikov V., "*Umbetzhanova A., *Derbissalina G.,
'Baigozhina Z., *Bekbergenova Zh.

'Republican Center for Health Development of the Ministry of
Health of the Republic of Kazakhstan; >NJSC “Astana Medical
University”, Nur-Sultan, Kazakhstan

The inaccessibility of global university ratings for national
universities is an urgent problem for many developing countries,
including the Republic of Kazakhstan. This forces us to look
for effective approaches that encourage national universities to
increase their competitiveness and strive to enter global univer-
sity rankings. Since one of the key components of global ratings
is educational activity and the quality of the health personnel
training is of particular value to the national health system, the
aim of our study was to develop a national rating system for
the educational activities of medical universities and evaluate its
application in the national health system. The developed meth-
odology for the rating assessment of the educational activities
of medical universities included an assessment of universities
according to 4 indicators (Quality of preparation for medical
education programs, Demand for graduates, Internationalization
of medical education, Level of faculty). In the framework of this
study, we evaluated 12 medical universities of Kazakhstan ac-
cording to the results of educational activities for the 2018-2019
academic year. The results of our study showed the possibility
of practical use of the developed system of rating assessment
of the educational activities of medical universities as a tool to

© GMN

stimulate entry into global rankings and improve the quality of
health personnel training. According to the results of the correla-
tion analysis revealed that the quality of the medical education
program depends directly on the further employment of gradu-
ates of universities and their admission to further training levels.
At the same time, the quality of training in medical education
programs directly depends on the internationalization of medical
education and the level of faculty.

Keywords: rating score, medical education, internationaliza-
tion.

PE3IOME

PEVITUHIOBASI OLIEHKA OBPA3OBATEJBHOM JIE-
ATEJBHOCTH MEJIUIIMHCKHUX YHUBEPCUTETOB
KAK HHCTPYMEHT CTUMYJIMPOBAHUS BXOXIE-
HHS B NIOBAJBHBIE PEUTUHTYA U TIOBBIIEHUS
KAYECTBA IOAI'OTOBKH KAJIPOB 3/IPABOOXPA-
HEHUSA

'KoiikoB B.B., *¥Ymo0er:kanosa A.T., 2lepoucasuna T.A.,
"Baiiro:kuna 3.A., ’bek6eprenopa 7K.b.

!Pecny6iukanckoe 20cy0apcmeenoe npeonpusmue Ha npage
Xxosaticmeenno2o eedenus « Pecnyonuxanckuii yenmp pazeumus
30pasooxpanenusy Munucmepcmea 30pasooxpanenusi Pecny-
onuku Kazaxcman, Hyp-Cyaman, *Hexommepueckoe axyuonep-
Hoe obowecmeo «Meouyunckui ynueepcumem Acmanay, Hyp-
Cynman, Kazaxcman

HenoctynHocTh m100anbHBIX PEUTUHTOB JJISI HAIIMOHAJIBHBIX
YHHUBEPCUTETOB SIBIISIETCS] aKTYaJIbHOW MPOOIEMON 1JIsl MHOTHX
pa3BHBaOLIMXCS CTpaH, BKiIodas Pecnyonuky Kazaxcran, 4ro
JIUKTYEeT HEOOXOAMMOCTb MOMCKOB 3()D()EKTHBHBIX MOAXOI0B,
CTUMYJIMPYIOUIUX HAllMOHAJIbHBIC YHHUBEPCUTECTBI IIOBBLIIIATH
CBOKO KOHKypeHTOCHOCO6HOCTl) U CTPEMUTBHCA BXOAUTH B IJIO-
OasbHbIC YHUBEpCUTETCKHE pedTuHru. Ilockosbky omHON 13
KJIFOYEBBIX COCTAaBJIKOIIUX l".]'lO6aIlele peﬁTHHl"OB SIBJISICT-
csi oOpa3zoBarenbHas JCSTEIBHOCTh M KaueCTBO MMOATOTOBKH
KaJ[poB MpeACTaBiseT OCOyI0 LEHHOCTb Ul HAalMOHAJIbHOU
CUCTEMBI 3PAaBOOXPAHCHHUSI LEJIbIO MCCIIEOBAHUS SIBUJIACH
pa3paboTKa HAIIMOHATBHOW CHCTEMbI PEHTHHIOBO OIICHKH 00-
pa3OBaTeJ'le0i;l ACATCIIBHOCTU MEOAUIIMHCKUX yHI/lBepCI/ITeTOB u
OLICHKa €€ NPUMCHCHHS B yCHOBI/IﬂX HauHOHaJ’IbHOﬁ CHUCTEMBI
31paBooxpaHenusi. Pa3paboTaHHas HaMH METOAMKA PEUTHH-
TOBOl OIICHKH 00pa30BaTE/IbHON ACATCIBHOCTH MEAUIIHHCKUX
YHUBEPCUTETOB BKIIFOYACT OLICHKY yHHBepCI/ITeTOB 1o 4 HUHOU-
Karopam: Ka4eCTBO MOATOTOBKH [0 MPOrpaMMaM MEIUIIMHCKOTO
00pa30BaHusl; BOCTPEOOBAHHOCTH BBIMYCKHUKOB; MHTEPHALU-
OHAIIM3ALMsI MEIHULMHCKOTO 00pa3oBaHMs; ypOBEHb mHpodec-
COPCKO-TIPEIoaBaTeIbCKOro cocTaBa. B pamkax HacTosiero
UCCJIEIOBaHMSI TIPOBE/ICHA OLIeHKa 12 MEIMIIMHCKUX YHUBEPCH-
TeToB Kaszaxcrana mo pesyiasraram oOpa30BaTe/IbHON JCSITEIb-
Hoctu 3a 2018-2019 yueOHblit Toa. Pe3ynbrarsl nccieaoBaHus
MOKa3aJli BO3MOXKHOCTb MPAKTUYECKOTO HCIOJIb30BAHUS pa3-
pabOTaHHOW CHCTEMBI PEHTUHTOBOM OIIEHKH 00pa30BaTEIbHON
JACATCIIBHOCTH MEAUIMHCKUX YHUBEPCUTETOB KaK I/IHCprMGHTa
CTUMYJIIMPOBaHUA BXOXICHHS B rn06am>l-u>1e peﬁTHHFM nu I10-
BBIIIICHUS KQUECTBA MOJATOTOBKH KaJpOB 3/1paBooxpancHus. [1o
pe3yiabTaTaM KOppeJsLMOHHOTO aHaJIM3a YCTAaHOBJIEHO, YTO OT
Ka4yeCcTBa MOJATOTOBKHU IO MPOrpaMMaM MEAMIIHHCKOTO 00pa3o-
BaHUS HAIPAMYIO 3aBUCHUT JajbHENIlee TPydOyCTPOHCTBO BbI-
IIYCKHUKOB yHI/IBepCI/ITeTOB U UX IOCTYIUICHUE Ha ﬂaﬂbﬂeﬁlﬂﬂe
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ypoBHHU 00yueHus. IIpu 3TOM KauecTBO MOATOTOBKM IO MPO-
rpaMMaM MEAMIMHCKOr0 00pa30BaHMs HANPSIMYIO 3aBHCHT OT
MHTEPHALIMOHAM3ALNHA METUIMHCKOTO 00pa30BaHus U yPOBHS
PO eccopCKo-TNPenoaBaTenbCKOro COCTana.
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HEALTH CARE SECTOR’S FINANCIAL, CIVIL, CRIMINAL AND ADMINISTRATIVE LIABILITY
IN EU MEMBER STATES AND UKRAINE: RESULTS OF COMPARATIVE RESEARCH

'Teremetskyi V., 2Dmytrenko E., *Pletnov O., *Grynenko S., *Kovalenko Ye.

!Ternopil National Economic University; *Kyiv National Economic University named after Vadym Hetman;
$Yaroslav Mudryi National Law University, Kharkiv, Ukraine

The reform of the health care system in Ukraine requires,
among other things, an improvement of the mechanism of liabil-
ity in this sector, like that existing in the EU countries. Ukraine,
having ratified the Association Agreement between Ukraine and
the EU (the Agreement), has undertaken to bring its legisla-
tion in line with the EU documents in this sector. The follow-
ing are the main documents adopted by the Council of Europe:
the Convention for the Protection of Human Rights and Dignity
of the Human Being with regard to the Application of Biology
and Medicine (Convention on Human Rights and Biomedicine)
(1997); European Charter of Patients’ Rights (2002); Conven-
tion on the Counterfeiting Medical Products and Similar Crimes
involving Threats to Public Health (2011).

Everyone in Ukraine, in accordance with the Constitution of
Ukraine, has the right to health care, medical care, health insur-
ance, and the state must ensure the proper level of their provi-
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sion to citizens and protect the patients’ rights by the institution
of liability for the violation of these rights. However, there are
currently such negative factors as the provision of poor health
services and medical care, mal adaptation of health care profes-
sionals, etc., in the health care system of Ukraine, as well as
of some EU countries. According to WHO, medical errors in
most EU countries occur in 8-12% of inpatient cases and every
10 patients is misdiagnosed (incorrect treatment) [4]. Thus, over
30,000 patients die annually in the UK; 90,000 patients are af-
fected in Italy, respectively 13% and 23% respectively in Greece
and Germany because of medical errors [11]. For comparison,
6-7 patients die every day in Ukraine, and 18-21 become disabled
[16]. This is one of the reasons for the increase in the number of
appeals of Ukrainian citizens to the ECHR, to the Ombudsman
of Verkhovna Rada of Ukraine (2018 — 706 appeals) [23], to the
court [16], to the Ministry of Health of Ukraine (2017 — 1287,
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2018 — 1673 appeals) [1]. The reasons for appeals include vio-
lations of patients’ rights, improper provision of medical care,
other unlawful acts, which provide liability according to the Art.
80 of the Fundamentals of Ukrainian Legislation on Healthcare
(Fundamentals) (1992).

It is worth noting that the institution of responsibility in the
field of healthcare has recently undergone significant changes in
the EU countries. Thus, prospective appeals to personal health
responsibility — are often understood as encouragements to take
responsibility for one’s health [40].

Following the adoption of the Recommendations of the Com-
mittee of Ministers of the Council of Europe to Member States
on patient safety management and prevention of adverse events
in the health care sector (2006), it is recommended to use a fair
rather than punitative system of incidents notice of patients’
safety and their research and to encourage health care facilities,
their staff for information. The Committee of Ministers of the
Council of Europe also recommends to obtain information about
medical errors by the example of the United Kingdom, Den-
mark, Ireland, through the Patient Complaint Registry System
[4], since only the patient who can identify and report on feeling
safe or unsafe in relation to their own definition of safety [38].

Confirmation of the correctness of this approach is the judg-
ment of the ECHR “Birzhykowski v. Poland” dated from June
27, 2006, which contains provisions for the prompt identifica-
tion of errors caused by healthcare professionals and the imme-
diate dissemination of information about this to the staff of the
medical institution, in order not to avoid the repetition of nega-
tive experience in the future and to guarantee patients with the
provision of better medical services [17].

The European integration processes in Ukraine, the imple-
mentation of the provisions of the Agreement are pushing for
changes in this direction, in order to approximate the legal regu-
lation of the relations in the health care sector to the standards
existing in the EU countries. Therefore, establishing the sys-
tem for reporting and monitoring medical errors, as well as the
system for reporting patients’ complaints, should be one of the
priorities of the health care reform in Ukraine. The mentioned
along with the improvement of the legislation of Ukraine in re-
gard to liability in the health care sector, will certainly contribute
to the creation of effective guarantees of ensuring, realization
and protection of the rights of participants of legal relations in
this sector, and, therefore, it is urgent and socially significant
scientific search of the present day.

The aim of the article is to undertake a comparative and legal
study of liability in the health care sector in the EU countries and
Ukraine. Accordingly, the following objectives have been iden-
tified along with the aim: to analyze the experience of the EU
countries in regulating liability in the health care sector; to offer
the adoption of the norms on the system of reporting of medical
errors and their monitoring in Ukraine taking into account the
Council of Europe’s Recommendations, the judgments of the
ECHR; to determine certain ways of improving the legislation
of Ukraine on financial, civil, criminal and administrative liabil-
ity in this sector, using the experience of the EU Member States.

Material and methods. The EU legislation and the EU coun-
tries, as well as the WHO information, cases of the ECHR, Re-
sults of Ukraine’s execution of the second phase of European re-
search on compliance with the EU standards on Patients’ Rights
(European Research Results) (2012). Also information has been
obtained from the Unified State Register of Judgments, the Of-
fice of the Prosecutor General, the Ombudsman of Verkhovna
Rada, the Ministry of Health of Ukraine, decisions of the Ac-
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counting Chamber are the materials for comparative and legal
research on liability in the health care sector in the EU countries
and Ukraine.

A complex of theoretical (systematization method, compara-
tive and legal method) and empirical (analysis and generaliza-
tion of statistical data) methods were used to solve the objectives
and for achieving the set aim. The systematization method was
used to analyze the system of different types of liability in the
health care sector; methods of analysis and generalization of sta-
tistical data — to determine the effectiveness of the application of
different types of liability; comparative and legal method — to
analyze the regulation of liability issues in the health care sec-
tor in the EU countries and Ukraine and to identify the ways to
improve the legislation of Ukraine on this issue.

Results and discussion. EU health policy serves to comple-
ment national policies, and to ensure health protection in all EU
policies and has aim to protect and improve the health of EU
citizens, preventing human illness and diseases, pool resources
and overcome shared challenges, support the modernization of
health infrastructure, improve the efficiency of Europe>s health
systems. In addition to formulating EU-wide laws and standards
for health products and services, it also provides funding for
health projects across the EU [42].

According to the Prosperity Rating of 2019 among 167 coun-
tries in the world, the 20 best health care systems in terms of
efficiency include 12 countries from 27 EU member countries,
namely: Iceland (7th place), Denmark (8th place), Kingdom of
the Netherlands (9th place), Austria (10th place), Germany (12th
place), Malta (14th place), Spain (13th place), Sweden (15th
place), France (16th place), Italy (17th place), Luxembourg
(19th place), Ireland (20th place)[40]. Such indicators of the ef-
fectiveness of the health care system of European countries indi-
cate that the EU countries have established sustainable national
health care systems and seek to strengthen national capacity.
However, along with this, some of the biggest challenges facing
modern EU healthcare are drug abuse and medical interventions,
patient safety and rising costs [43]. EU countries hold primary
responsibility for organizing and delivering health services and
medical care. Financial, civil, criminal and administrative liabil-
ity is most commonly used for offenses in this sector.

Regarding financial liability, we will focus on the two most
relevant types: violations related to budget financing of health
care, including during public procurement, and violations for
tax offenses. As is known, health financing is a key health sys-
tem function. There are two main types healthcare systems in
Europe. The tax-funded model (e.g. Scandinavia) is a single-
payer, predominantly public, system with salary or capitation
reimbursements, where patients have a choice of providers and
specialty access is regulated through General Practitioners. The
social insurance model (e.g. Germany, Netherlands, France) has
both multiple payers and owners of provider assets with fees be-
ing levied for services, where patients have a choice of insurers
and direct access to specialists. Thus, financing can be divided
into several subfunctions according to the way the money flows
in the health system: from households, which are the ultimate
source of health revenues, through financial intermediaries,
which manage budgets, to health care organizations, which pro-
vide services to patients [39].

According to Eurostat, Health in the European Union - Facts
and Figures, public funding for health care in Denmark is 84% of
total funding, Sweden — 83,7%, Iceland — 81,5%, Italy — 73,7%,
Ireland — 72,9%, Spain - 66%, Portugal - 65%, Malta — 63,3%,
Finland — 61,6%, Austria — 29,7%, Belgium — 21,2%, Germany
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- 6,3%, France — 5,3% [28]. Thus, health care systems in most
EU countries are funded through government schemes, which
require effective control over the efficiency of public funds.

There are budgetary control agencies in the EU countries,
such as the Accounting Chamber in Ukraine, which are respon-
sible for conducting efficient audit and other control measures,
including in the field, is being analyzed. It is related to the fact
that all health systems face budget constraints to a greater or
lesser degree, making rationing a necessity. Rationing is more
likely to have negative consequences for health system perfor-
mance if it is implicit rather than explicit [29]. Analysis of the
activities of these agencies in the EU countries has demonstrated
that the main idea of efficient audit is to create effective control
over the effective use of budgetary funds and it should be carried
out either by an independent agency (Poland, Hungary, Germa-
ny) or an agency empowered with judicial power (Germany) or
included in the judicial system (France) [5]. This affects the high
efficiency of budgetary control in these countries in detecting
violations of budgetary legislation.

For comparison, the Accounting Chamber in Ukraine also
conducts efficient audit, in particular in 2019, on the use of sub-
sidies from the State budget to local budgets for reimbursement
of medicinal products for the treatment of certain diseases (April
23, 2019, No. 10-1), for implementation of measures aimed at
developing the health care system in rural areas (November 12,
2019, No. 32-1). The published Audit Results reported the facts
on the use of subsidy funds (UAH 154.7 million and UAH 134.8
million respectively) in violation of the law [15]. The Accounting
Chamber also conducted audits on public procurement in the health
care sector and found a significant number of violations [6]. As a
result, the Accounting Chamber in accordance with its powers, in-
formed the Verkhovna Rada of Ukraine, law enforcement and other
agencies about detected violations. Usually, the consequences of
taking them into account are negligible, since only one indictment
was pronounced for the period of its existence [15].

Everything indicated above testifies to the ineffectiveness
of the activity of the Accounting Chamber, and, consequently,
to the need (in the light of the experience of France, Germany,
Italy, Poland) to amend the Budget Code of Ukraine (BC of
Ukraine), the Law of Ukraine “On the Accounting Chamber”,
which should strengthen the status of its independence, safe-
guards impartiality in control, extend the powers to conduct au-
dit of local budget funds, strengthen accountability for impeding
auditors’ work during the audit. It is also advisable to make the
auditor responsible for detecting violations of budget law by ini-
tiating the prosecution of the perpetrators, execute the minutes,
prepare the report for applying financial sanctions to budgetary
institution.

With regard to financial liability for tax offenses in the health
care sector, the democratic and preventive European approach
(compared to the Western one) deserves, first and foremost, to
be studied and borrowed. The result of this approach, aimed at
harmonizing the relationship between taxpayers and tax authori-
ties, is the increase of conscientious taxpayers (80% of such tax-
payers in Sweden) and the minimum number of tax evasion. To
this end, they also apply the following: in the UK — the signing
by the taxpayer of tax control claim; in Belgium — assistance
of tax authorities in determining the list of taxpayer’s taxes; in
the Netherlands, Belgium — simple and accessible forms of tax
reporting (1 page of VAT declaration); in the UK, the Czech Re-
public — income tax report is submitted once a year. Besides,
transparency and simplicity provide a single tax bill (Belgium,
United Kingdom, Denmark, Sweden) [10].
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The situation in Ukraine is somewhat different. Thus, the
single tax bill will only be introduced from January 1, 2021.
Due to imperfect provisions of the Tax Code of Ukraine (TC of
Ukraine), in particular in regard to reporting, the taxpayers often
evade taxes or do not pay them in full. Therefore, the experience
of the EU countries discussed above is valuable for improving
the tax mechanism in Ukraine.

With regard to the size of the sanctions, it depends on the ex-
istence of the intention and can be fixed (Great Britain, Germa-
ny, Switzerland) or as a percentage of the reduced (unpaid) tax
(maximum 80% (France), 240% (Italy)). In contrast to Ukraine,
a fine for ignoring tax requests (500-600 euros for each request)
is applied in Italy.

At the same time, according to the experience of these coun-
tries, there are quite often cases of using duplicative fine along
with a fine (Germany), a higher tax rate (Austria, Denmark, Fin-
land). There is a public disclosure of the fact of a tax offense in
an officially printed publication (France) [10]. These provisions
may be useful in improving the Tax Code of Ukraine and adopt-
ing norms on the differentiated amount of the fine, depending on
the form of tax evasion of the taxpayer, the definition of the term
of “evasion on paying compulsory payments”, comparing it with
“concealment” and “under declaration” of incomes (earnings).

Another reason for tax evasion is the imperfect mechanism of tax
exemptions from the personal income tax, the value added tax in the
legislation of Ukraine. For this reason, it is possible to borrow from
the experience of Germany, where taxpayers are provided with ben-
efits for income tax payers who care about health, family, and the
payer is assigned a more favorable category [5].

In regard to the value added tax benefits for healthcare ser-
vices, then the issues of their effectiveness and validity have
been the subject matter of an appropriate audit by the Account-
ing Chamber (March 19, 2019, No. 6-5) [15]. The audit revealed
the facts of conducting medical practice activity without proper
state registration and accounting in tax authorities, not reporting
to them on the received tax benefits of certain medical facilities-
taxpayers. One of the reasons for these violations is the poor
standards of supervision in the health care sector and tax con-
trol. There are also cases of improper charging of value added
tax and penalties to medical facilities during the inspections
conducted by the agencies of the State Tax Service of Ukraine
(STS of Ukraine). Therefore, it is advisable to revise the norms
on the personal responsibility of officials and public servants of
the Ministry of Health of Ukraine, STS of Ukraine for improper
supervision and control, for wrongful decisions in the direction
of its strengthening. We believe that the adoption of these and
other norms in the legislation of Ukraine will reduce the number
of violations of the budget and tax legislation by participants of
legal relations in the health care sector.

The experience of the EU countries demonstrates the existence of
three models of legal regulation of civil and criminal liability in the
health care sector. The first one is applied in the United Kingdom
and provides civil settlement of disputes as a result of harming the
life and health of the patient while performing professional duties,
including as a result of medical negligence. And criminal liability
of medical professionals for improper performance of professional
duties is most likely applied as an exception [22].

The essence of the second model, which is used by almost all
post-Soviet states, is the use of criminal law measures. Instead,
the third model used by most EU countries, in particular Italy,
Germany, is a combination of civil and criminal measures [22].
Let’s consider the peculiarities of their application in the EU
countries and in Ukraine.
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Where criminal law and medicine intersect, complexity aris-
es [25]. Healthcare in Europe is one of the areas particularly
vulnerable to corruption. Today, corruption in the health sector
occurs in all EU Member States and that both the nature and
the prevalence of corruption typologies differ across the Mem-
ber States. The most common crimes related to corruption in
the health sector include: bribery in medical service delivery;
procurement corruption; improper marketing relations; misuse
of (high) level positions; undue reimbursement claims; fraud
and embezzlement of medicines and medical devices. Bribery
in medical service delivery occurs most frequently, and is con-
sidered systemic, in (former) transition economies of Central
and Eastern Europe, in Western European countries bribery in
medical service delivery is rarer and restricted to specific areas
such as isolated cases in pre- and post-surgery treatment. So for
instance, Czech Republic, Latvia, Croatia, Slovakia, Romania,
Italy, Bulgaria and Greece are considered having a widespread
corruption problem and seem to encounter more bribery in
medical service delivery, procurement corruption and misuse of
(high) level positions. Healthcare procurement corruption seems
to occur less frequently in countries where public procurement
is highly regulated [27].

Also, counterfeit pharmaceuticals pose a growing threat to
the EU, affecting a large number of Member States. Organized
crime groups might produce counterfeit pharmaceuticals in clan-
destine laboratories, import counterfeit medicines or sell ille-
gally diverted medicines using falsified branding and packaging
[30]. The Council of Europe Convention on the counterfeiting of
medical products and similar crimes involving threats to public
health is the first international criminal law instrument to oblige
States Parties to criminalize: the manufacturing of counterfeit
medical products; supplying, offering to supply and trafficking
in counterfeit medical products; the falsification of documents;
the unauthorized manufacturing or supplying of medicinal prod-
ucts and the placing on the market of medical devices which do
not comply with conformity requirements [26]. However, this
convention has been ratified by only a few EU countries, includ-
ing Belgium, Croatia, France, Hungary, Spain.

Medical errors are a serious public health problem in EU
countries. It is a difficult problem as it is challenging to uncover
a consistent cause of errors and, even if found, to provide a con-
sistent viable solution that minimizes the chances of a recurrent
event. For example, error of omission as a result of action not
taken or error occur as a result of wrong action taken [36]. Euro-
pean data, mostly from European Union Member States, consis-
tently show that medical errors and health-care related adverse
events occur in 8% to 12% of hospitalizations. While 23% of
European Union citizens claim to have been directly affected by
medical error, 18% claim to have experienced a serious medical
error in a hospital and 11% to have been prescribed wrong medi-
cation. Evidence on medical errors shows that 50% to 70,2% of
such harm can be prevented through comprehensive systematic
approaches to patient safety [44].

Medical errors (including fatal errors) are an inevitable fea-
ture of the delivery of health care [34]. The fact that human error
may have tragic consequences does not (of itself) mean that the
errors were therefore a crime, but it does justify every effort to
reduce recurrence of those errors. This depends, amongst other
things, on a culture of open reporting and active engagement in
the continuous improvement of patient safety [33].

State public health law, criminal law, and tort law play dis-
crete and specific roles in upholding public health goals, pro-
viding incentives, and establishing consequences [35]. Laws do
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not address preventable harms and adverse events uniformly. In
general terms tort law is organized around corrective justice, dis-
tributive justice and prevention or deterrence [32].

The focus in civil liability analysis will be on protecting pa-
tients’ rights to compensation for caused harm. It should be not-
ed that the mechanism for the application of civil liability in the
EU countries is based on the Articles 13 and 14 of the European
Charter of Patients’ Rights (2002) on their right to appeal against
unlawful decisions and actions of healthcare professionals and
the guaranteed right to adequate compensation (if possible in
the short term) of moral and psychological harm as a result of
medical treatment, regardless of the severity of the harm and
its causes — even in cases where it is not possible to determine
precisely those responsible persons.

According to the legislation of Ukraine the guilty person can
be brought to civil liability, and the injured patient or his family
members (in case of the patient’s death) have the right to file a
civil action for the compensation of material and moral harm
caused by improper medical care.

The results of European studies have also demonstrated a very
low level of the realization of the patients’ right to compensation
for harm in Ukraine. At the same time, they have demonstrated
the high and medium level of the opportunity of EU citizens to
implement these rights that corresponds to the state of both the
health care system and the legal enforcement system in these
countries [20]. Therefore, it is advisable to bring the legislation
of Ukraine on patients’ rights, including the right to compensa-
tion for harm, into conformity with the European Charter of Pa-
tients’ Rights. To accomplish this, it is necessary to consolidate
the concept of “medical error”, distinguishing between admis-
sible (innocent) and inadmissible (guilty) medical errors and to
adopt the norm on civil liability of medical employees for medi-
cal errors [12].

With regard to the regulation of these issues by Italian law,
there is civil liability for medical malpractice, which causes
harm to the patient’s health. There is criminal liability (as well
as in German law) for causing harm to patient’s health by medi-
cal employees as a result of negligence. It is worth noting that
about 3000 criminal proceedings are initiated in Germany every
year [22].

For comparison, Section II “Crimes against Person’s life and
health” of the Criminal Code of Ukraine (CC of Ukraine) (2001)
covers the Articles 130-145. According to the data of the “Uni-
fied Report on Criminal Offenses over the State for December
20197, the Office of the Prosecutor General for 2019 there were
669 criminal offenses under the Art. 140 “Improper performance
of professional duties by medical or pharmaceutical practitio-
ners” and only one case was sent to the court with an indictment.
The data in regard to other Articles in this Section is the fol-
lowing: 13 and 3 (the Art. 130); 221 and 125 (the Art. 135); 28
and 1 (the Art. 136); 58 and 4 (the Art. 137). It should be noted
that according to the Articles 131-134, 138-139, 141-145 of the
Criminal Code of Ukraine there were respectively reported 2,
3,0,3,8,55,1,0, 2, 1, 10 criminal offenses, but no case was
sent to the court with an indictment [7]. In addition, an analysis
of judicial practice in recent years shows that 4 persons were
prosecuted for improper performance of professional duties by
a medical or pharmaceutical worker in 2017 and 2 in 2018 [18].

Regarding to the adoption of the Law of Ukraine “On Amend-
ments to Some Legislative Acts of Ukraine on Simplifying Pre-
Trial Investigation of Certain Categories of Criminal Offenses”
(2018) and introduction of the Institution of Criminal Offenses
in view to improve it, the provisions of the Act of the Republic
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of Poland “On Liability of Collective Formations for Prohibited
Punitive Actions”, the Penal Code of the Republic of Estonia on
criminal influence on legal entities in the form of quasi-criminal
liability [24, p. 50] constitute the interest.

However, scholars consider optimization of the institution of
administrative liability of medical employees as one of the pri-
ority directions for improving national legislation in the sphere
of ensuring the rights of patients [9]. It is also due to the re-
sults of European studies, according to which patients’ rights to
respect for private life and privacy are not adequately secured
in Ukraine, and one of the least secured is the patient’s right
to qualitative medical care (the right to quality standards) [20].
Besides, the quality control over medical care with the partici-
pation of the public and patients’ organizations is not conducted
in Ukraine, there are no sanctions for the violation of unified
medical standards (clinical protocols) [20], part of physicians
are not familiar with those standards (do not apply). But instead,
the procedures applied hitherto are also susceptible to fraud and
corruption — treatment of certain diseases with expensive and
inadequate medicines results not so much from the actual health
needs, but more from informal arrangements that give financial
benefits to specific persons» [37]. That is why healthcare is one
of the most corrupt sectors in the country [31]. The experience
of Spain, Italy, Finland, Sweden and most of the Central and
Eastern European countries on total quality management of
health care sector may be useful [21].

An urgent issue is the provision of certain types of medical
care to patients without their informed consent to intervene in
the violation of the Convention on Human Rights and Biomedi-
cine. According to the conducted research, physicians informed
only 15.7% of patients among orderly hospitalized about the na-
ture of the intended study and only 1.4% of patients consented to
informed intervention, 62.8% of patients did not receive infor-
mation about the essence of research methods, and 92.6 % did
not give their consent at all [3].

Therefore, we support the proposition set in the Code of
Ukraine on Administrative Offenses (CUAO) to provide admin-
istrative liability: for the violations of state medical standards
(clinical protocols) by health employees, norms and regulations
while providing medical care to a patient; for the disclosure of
medical secrets by a person who has become aware of it in con-
nection with the performance of professional (official) duties, if
such an act did not cause grave consequences; for the violation
of patients’ rights, conditions and procedure for providing him
or her medical care: for conducting clinical trials of medicinal
products without the written consent of the patient (his legal rep-
resentative) or related to a minor (incapacitated), if these actions
did not lead to the death of the patient or caused other serious
consequences [9].

The structure of the Code on Administrative Offenses of the
Republic of Latvia, which contains a separate Article on admin-
istrative liability of a legal entity, and propositions of O. S. Dot-
senko, S. V. Knysh to consolidate the corpus delicti of admin-
istrative offenses in the health care sector (public health) within
one Section (chapter) of the Code of Ukraine on Administrative
Offenses under the title “Administrative Medical Offenses” [8],
is believed valuable for consideration for the improvement of
the Code of Ukraine on Administrative Offenses.

It is also worth supporting the idea of adopting the Medical
Code of Ukraine with a separate Section “Liability for the Vio-
lations of Healthcare Legislation” [19], because Medical Codes
in France, Germany, Italy with the norms on liability have been
already adopted [21].
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Finally, let us address the currently relevant issue of responsi-
bility in the context of measures aimed at preventing the occur-
rence and spread of coronavirus disease. It should be noted that
Verkhovna Rada of Ukraine adopted on March 17, 2020 several
laws, in particular “On Amendments to Certain Legislative Acts
of Ukraine aimed at Preventing the Occurrence and Spread of
Coronavirus Disease (COVID-19)”, No. 530-IX (Law No. 530-
IX) [13] and the Law of Ukraine “On Amendments to the Tax
Code and Other Laws of Ukraine on Supporting the Taxpayers
for the Period of Conducting Measures to Prevent the Occur-
rence and Spread of Coronavirus Disease (COVID-19)”, No.
533-IX (Law No. 533-1X) [14].

The Law No. 533-1X amended the Tax Code of Ukraine [14].
In particular, it is provided for the period from March 1 till May
31, 2020 for violation of tax legislation during this period (ex-
cept cases specified in the Law): not to apply penalties; not to
charge the fine (charged, but not paid fine during this period is
subject to write-off); to establish a moratorium on documentary
and factual verifications; to stop the limitation period. In addi-
tion, there is no charge and no payment for land for land owned
or used by individuals or legal entities and used by them for
business purposes. Persons are also temporary exempted (except
cases specified in the Law) from the calculation, accounting and
payment of a single contribution, penalties are not applied, no
fine is charged (the assessed penalty for these periods is subject
to writing off) and a moratorium on documentary verifications is
established from March 1 till April 30, 2020.

Under these conditions the EU countries impose mainly ad-
ministrative penalties (Italy — 206 €, Slovakia — 1659 €, Austria
— 2180 €, United Kingdom — 1000 £, Czech Republic, Austria -
100 000 €), and only Italian law provides imprisonment starting
from 3 months [2]. It was established in Ukraine by the Law No.
530-IX in the form of a fine for citizens from 1 up to 2 thousand
non-taxable minimum incomes of citizens (NTMI) and for of-
ficials — starting from 2 up to 10 thousand NTMI. The same law
provides criminal liability — for the violation of rules and norms
established for the prevention of epidemic and other infectious
diseases, as well as mass non-communicable diseases (poison-
ing) and their combating, if such actions caused or knowingly
could cause the spread of these diseases in the form of a fine
from 1 up to 3 thousand NTMI, or imprisonment up to 3 years,
or imprisonment from 5 to 8 years (if these actions resulted in
the death of people) [13]. As one can see, the size of the fine is
quite significant, which should assist in preventing the spread of
coronavirus disease.

These norms have already entered into force in Ukraine.
March 21, 2020, the court first imposed a fine on a citizen of
Ukraine for violating quarantine restrictions — selling products
in unspecified place. Besides, the prosecutor’s office initiated
a case against a private clinic in Kyiv for not reporting to the
Ministry of Health of Ukraine about a coronavirus patient in ac-
cordance with the prescribed form (to the Ministry of Health of
Ukraine will withdraw licenses from medical facilities for such
actions).

Therefore, further reform of the institution of liability in the
health care sector of Ukraine should be aimed at: the implemen-
tation of the provisions of the Council of Europe documents in
this field into the legislation; the use of the mechanisms of such
liability existing in the practice of the EU Member States while
amending the Budget and Tax Codes of Ukraine; the improve-
ment of the powers of the Accounting Chamber, the State Tax
Service of Ukraine, and the Ministry of Health of Ukraine to
exercise control functions.
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Conclusions. As a result of studying liability in the health
care sector, it has been proved that the mechanism of such liabil-
ity by the law of EU countries is defined in such a way that it is
possible to comply with the legislation by almost all parties in-
volved in the health care sector, including through the use of pre-
ventive measures. While reforming this institution in Ukraine, it
is important to adopt the optimal model of its legal regulation by
aligning Ukrainian legislation with EU documents. It should be
also noted that it is possible to use positive experience in regu-
lating this issue in certain EU Member States.

It has been offered to improve the mechanism of financial
liability for the violation of budget legislation (to amend the
Budget Code of Ukraine, the Law of Ukraine “On the Account-
ing Chamber”), for tax offenses (to amend the Tax Code of
Ukraine), taking into account the norms of the EU legislation
on the amount of the fine (United Kingdom, Italy, France, Ger-
many, Switzerland); repeated fine (Germany); the use of an in-
creased tax rate (Austria, Denmark, Finland); public disclosure
of a tax offense (France).

Analysis of the law of the EU countries has led to a conclu-
sion on the need for improvement and norms on the applica-
tion of other types of liability in the health care sector, using the
experience of these countries: on civil and criminal liability for
malpractice (Italy); criminal liability of medical professionals
for the harm to the health of patients while providing medical
care, including negligence (Germany); on the liability of legal
entities (Latvia); on the regulation of liability issues in Medical
Codes (France, Germany, Italy). It is also advisable to introduce
in Ukraine the total quality management of the health care sector
by the example of Spain, Italy, Finland, Sweden.

Therefore, finding an effective model of legal regulation of
liability in the health care sector and bringing it closer to the
EU standards is an urgent task. The provisions formulated in the
article may serve as separate directions for research in regard to
the liability in the health care sector.
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SUMMARY

HEALTH CARE SECTOR’S FINANCIAL, CIVIL, CRIM-
INAL AND ADMINISTRATIVE LIABILITY IN EU MEM-
BER STATES AND UKRAINE: RESULTS OF COMPARA-
TIVE RESEARCH

"Teremetskyi V., 2Dmytrenko E., *Pletnov O., *Grynenko S.,
*Kovalenko Ye.

!Ternopil National Economic University; *Kyiv National Eco-
nomic University named after Vadym Hetman, *Yaroslav Mudryi
National Law University, Kharkiv, Ukraine

The aim is a comparative and legal study of liability in the
health care sector in the EU countries and Ukraine. Materials
of the research are the EU legislation, laws of the EU countries,
Ukraine, statistical information. The authors of the study have
used the systematization method, comparative and legal method,
analysis and generalization of statistical data.

Ensuring an adequate level of health care, providing affordable
health care service and medical care to citizens is one of the main
tasks of any country, including Ukraine. It is the reason why the
state controls this sector through the institution of liability, which
does not fully meet the standards of the present day existing in the
EU Member States, and therefore needs to be improved.

The authors of the article have summarized the experience of the
EU countries and Ukraine in regard to liability in the health care
sector and have determined some ways to improve Ukrainian leg-
islation. The authors have established the necessity to borrow the
experience of certain EU countries in regulating financial (France,
Germany, Italy, Poland), civil (Italy), criminal (Germany), adminis-
trative liability (Latvia) in the health care sector.

Keywords: health care, medical error, financial liability, civil
liability, criminal liability, administrative liability.

PE3IOME

®UHAHCOBAS, TPAXKJIAHCKAS], YTOJOBHAS H
AJJMUHUCTPATUBHASI OTBETCTBEHHOCTh B
C®EPE 3JPABOOXPAHEHHMSI B CTPAHAX-YJIEHAX
EC U YKPAUHBI: PE3YJIBTATbI CPABHUTEJIbHBIX
HCCJEJIOBAHUM

'"Tepemeuxnuii B.W., 2Imutpenkxo J.C., *[lierués O.B.,
SI'punenxo C.A., *KoBanenxo E.B.

! Teprononbckuti HAYUOHANLHBLI IKOHOMUYECKUL YHUBEPCUMEN;
’Kuesckuil HAyuOHAIbHbIIL IKOHOMUHECKUL YHUBEPCUMEM UM.
Baouma I'emomana; *Hayuonanohvill 0puouyeckuil yHugepcu-
mem um. Apocraea Myopoeo, Xapvkos, Ykpauna

]_ICJ'H)IO CTaTbM SBJIACTCSA CPAaBHUTEILHO-IIPABOBOC HCCIIC-
JOBAaHUC OTBCTCTBCHHOCTH B cti)epe 3ApaBOOXpaHCHHUA B CTpa-



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

Hax EC u VYkpaunsl. MarepuaioM HCCIEAOBaHUS SIBISUIUCH
3akoHoaaresbetBo EC, crpan EC, Ykpausbl, crarucTuyeckas
unpopmanus. B mpouecce ncciaemoBaHHs NPUMEHEH METOJ
CHCTEMAaTHU3al1Hu, CpaBHMTeHLHO—HpaBOBOﬁ MCTO/[, aHaJIu3 H
000011IeHIEe CTaTUCTHYECKUX JTAaHHBIX.

CrhenaH BBIBOJ, 4TO OOecCIeueHHE HaJJIe)KAIIero ypPOBHS
3paBOOXPAHEHUs, IPEIOCTABICHHE JOCTYITHOTO MEIMLIMH-
CKOTO OOCTY)KHBAHUS M MEIAUIMHCKOW MOMOIIU TpakIaHam
SIBJISIETCS OJTHOM M3 OCHOBHBIX 3aj1au JI000T0 rocyaapcTaa, B
TOM umciie 1 YKkpauHsl. [1o3ToMy rocygapcTBo ocyliecTBis-
€T KOHTPOJIb 3TOH cephl Yyepe3 HHCTUTYT OTBETCTBEHHOCTH,

KOTOPBIN 10 Ceil IeHb HE MOJHOCTbIO OTBEYAET CTAHIApTaM
crpan-wieHoB EC, a, cienoBarenbHO, HY)XIAeTCS B yCOBEp-
IIIEHCTBOBaHUH.

B crarbe 060061men omnbiT ctpan EC 1 YkpanHbl OTHOCHTEIb-
HO OTBETCTBEHHOCTH B C(epe 3APaBOOXPAHCHHUS U ONPEICIICHBI
OTZEJbHBIE IIyTH COBEPIICHCTBOBAHUS 3aKOHOAATEIbCTBA YKpa-
MHBI. YCTaHOBJIEHAa HEOOXOIUMOCTh 3aMMCTBOBAHMSI OIIBITA OT-
nenbHbIX cTpal EC o perynupoanuio ¢pruHancoBoit (Opanuus,
OPT, Uranus, Ilonema), rpaxaanckoit (Uranus), yronoBHOH
(®PT'), axmunucTpatuBHOW oTBeTcTBeHHOCTH (JlaTBUs) B che-
pe 30paBOOXpaHEHUSL.
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BPAYEBHASA SKCHHEPTU3A KAK METOJ OHEHKH KAHECTBA MEJUITUHCKOT'O OBECIHIEYEHUSA
COTPYJHUKOB NOJIUIIUU PECITYBJIMKU APMEHUSA

Apamsan I'K.

Meouyunckoe ynpasnenue nonuyuu, nonukiunuxa, Epesan, Apmenus

AHanu3 NaHHBIX JIMTEPATYpbl IOKa3bIBACT, YTO BOIPOCHI
YIPaBJICHUS] KA4€CTBOM MEAMIIMHCKON MOMOIIM HU3Yy4Yald MHO-
I'He y4YeHbIC ¥ Bpa4Hu-OpraHU3aTopsl 31paBooOXpaHeHus. B Tede-
HHE JUTUTENILHOTO MEPHO/ia OHM MBITAIKCH TIOBBICHTH KauyeCTBO
ME/IMIMCKO TIOMOIIM YKCTCHCHBHBIMH METO/IAMH 3a CUCT yBe-
JIMYCHUS YMCIIa MEJIUIIMHCKOTO ITEPCOHAIIA U EMKOCTH MEAUIINH-
CKHUX y4pekaeHuii [8,12].

HexoTopsle HcclieBoaTe N CYUTAIOT, YTO YIPABICHHUE Kadye-
CTBOM MEIMIMHCKOIl MOMOIIN BO3MOXXKHO OCYLIECTBUTH COBO-
© GMN

KyITHOCTBIO MEp OPTaHN3aIIMOHHOT0, YKOHOMHYECKOTO, TIPABO-
BOTO, HAYYHOTO M MEAMIIMHCKOTO XapaKTepa, HaIpaBICHHBIX
Ha oOecrieueHne aaeKBAaTHOTO BHINOTHEHHS MEIHIIMHCKIX
TEXHOJIOTHH, CHIDKCHHE PUCKA YXY/IIICHHS COCTOSHHS TTaIieH-
TOB M yCTpaHEHHE HEOIArONpPUsTHOTO COIMAIBLHOTO IIPOTHO3a
BCJICICTBHE OKA3aHHOW MEIWIIMHCKON ITOMOINM, HA ONTHMHU-
3aIUI0 PACXOIOB PECYpPCOB MEAMIMHCKUX yupexaeHuit [11].
Poccuiickne yueHble MpeAnonaaraioT, 9To I YCHEIIHOTO pas-
BUTHS MEANIIMHBI BBICOKHX TEXHOJIOTHH HEOOXOMMO HE TOIBKO
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OCYIIECTBUTH MEPONPUSATHS MO YKPEIIEHUIO U NIEpeoCcHalle-
HUIO BeAyIUX (enepaibHbIX YUPEeKICHUN 3[paBOOXpa-He-
HHUA - OCHOBHBIX HpOl/I3BOﬂHTCHCI‘/’I BBICOKOTCXHOJOTHYHBIX
MEJIUNUHCKUX YCIYI, HO U CO3aThb OITUMAJIbHBIC MEXaHU3-
Mbl YIpPaBJICHHUS, HAIIPABJIICHHBIC Ha ITOBBLIIICHHUE Kadye€CTBa
¥ 3Q(PEKTUBHOCTU JESATENBHOCTH KaK CYLIECTBYIOIIUX, TaK
H CO31aBACMbIX BBICOKOTECXHOJIOTHYHBIX MCIHUIMHCKUX IICH-
TpoB [2].

Bo Bce BpemeHa npenpuHUMAJINCh U 110 CEH IeHb NPEATpH-
HHUMAITCS IIOIBITKHU IMOBBICUTH KAa4Y€CTBO Meﬂl/IL[I/IHCKOI;'I IOMO-
M 33 CYET PElIeHHs HCKIIOUMTENHHO SKOHOMHUECKHX IPO-
Gi1eM B yIpaBJIeHNH JICYeOHO-NPOPUIAKTHYECKHX YUPEKACHUH
IyTeM BHYTPEHHETO MepepacipeesieH s OrIKETHbIX CPEICTB,
60J1bI110€ BHUMAHKE Y/IENSUIOCh HAyYHOH OpraHU3aluy TpyAa 1
MOMbITKAM PEIINTh MPoOIeMy IyTeM ILEHTpPaTH3alH BCIOMO-
raTesbHbIX CIyk0, pa3pabOTKU JOKHOCTHBIX HHCTPYKIIMIL, Op-
raHu3anuu pa6oqux MECT, YJIYUIICHUS BEACHUSA NOKYMEHTALIUNU
U JIOKyMEHTOO0O0pOTa, MPEAIarajgoch ylIyullluTh KaueCTBO Me-
ZIHI_II/IHCKOI\/'I ITOMOIIM 3a CYET COBEPUICHCTBOBAHUSA IMOAXOHA0B K
OLICHKE U aHAJM3Y AESATEIbHOCTH JIedeOHO-TPO(YUIAKTHIECKHUX
yl{pemﬂeHm‘/i, COCTABJISUIIUCh PA3JIMYHBIC KAPThI, aHKETHI 110 U3-
YYEHHIO JIe4eOHO-IMarHOCTHYECKUX M TPO(QUIAKTHYECKHUX
HPOIECCOB B JieueOHO-podunakTnaeckoM yupesxaeHun (JIITY)
[6,7.9].

[Ipennaranoce [6] OLEHUTH AEATEIBLHOCTb MEIUIIMHCKOTO
THIepcoHalIa, IPUMEHNB OaJUIbHBIH METOM: KaXJOMy KPUTEPHIO
B 3aBUCHMOCTH OT €r0 3HAYUMOCTH IIPUCBANBAJIOCh ONpPEIeIeH-
HOE YHCJIO OAIIIOB, KPUTEPHSMH CIIY)KHIM KaK CTaTHCTUYECKHUE,
TaK U TOJydeHHbIe SKCHEPTHBIM MyTeM mokazarenu. CiemyeT
OTMETHUTb, YTO BBIILIEYKA3aHHbIM METO/I, B OCHOBHOM, MCII0JIb30-
BAJICS IIPH pa3pabOTKe MEJUIIMHCKUX CTaHAPTOB.

3a nociuenHue rofbl 0c000e BHUMAHUE YAISETCS U3y4EHUIO
YAOBIETBOPEHHOCTH MAIMEHTOB Kaue€CTBOM MEAUIMHCKOH T0-
MOIIH, A7 4ero Mpe/UlaraeTcsl HCIOoNb30BaHUE ONPOCHBIX aH-
KET, COCTABJICHHBIX B COOTBETCTBHUH C BHUJIOM ITOMOIIIN. ABTOpr
[10,15] ormeuaroT, uTO MOJOOHOE UCCIEIOBAaHUE MOXKET CyIIe-
CTBEHHO ITOBJIMATL HA IMOBBILICHUE YPOBHS Ka4y€CTBa MEANIINH-
CKO TTOMOIIIH.

MeroTcst 1aHHBIE, YTO 0CO00E MECTO B YMpaBIEHHU Kaue-
CTBOM MEIUIMHCKON ITOMOIIM 3aHHUMAaeT BOEGHHO-BpaueOHas
9KCHEPTU3a, B UYACTHOCTU IEPBOHAYANBHO 3aJyMaHHas Kak
9KCHEPTU3a Ul OIMpeNeNIeHUs] KaTeropuu TOAHOCTH TpaxJIaH
Poccuiickoii deaepanuy 10 COCTOSHHUIO 370POBbs K BOCHHOM
ciyx0e, a TaKxkKe B [EeJIsIX YCTAHOBICHHS IPUYNHHOM CBSI3U yBe-
4yuil (paHeHus], TPaBMbl, KOHTY3UH), 3a00JIeBaHUI y TpaX<IaH ¢
MPOXOXKIEHNEM BOCHHOM CITy’KObI, B HACTOSIIIEE BPEMsI OHa pac-
IIUPHIIA CBOM 33J]a4H, PACIIPOCTPAHUB JEATEIbHOCTh M Ha Kaue-
CTBO MEIMIIMHCKOW Tiomonu [3,4,13,14].

HccnenoBanuii, MOCBSIIEHHBIX NpoOieMe OLEHKH KauecTBa
MEIUIMHCKOrO o0ecreueHns COTPYAHUKOB Monunuu, B Pecmy-
ommke Apmenus (PA) mouti coBceM He MPOBEICHBL.

[lenbto McCleOBaHUs SIBUIIOCH YIyUIIEHHE MEAUIIMHCKOTO
00CITy)KUBaHUsI COTPYIHUKOB MOJHUINK Ha OCHOBAHHU OILICHKH
KaueCcTBa MEIMILIMHCKOTO oOecreueHus 1 pa3paboTka myTeit ero
YCOBEPIIEHCTBOBAHUS.

Marepuan u Metoabl. OOBEKTOM HCCIEIOBHUS SBUIHCH
JTaHHBIE, OTPAXKAIOIINE AEATETbHOCTh MEAUIIMHCKON KOMHCCHH,
06pa]llaeMOCTb B INOJIMKJIMHUKY U TOCIIUTAJIN3AlMs B TOCIIUTAIb
Menuuunckoro ynpasnenus noauiun (MVYII) PA.

JlauHblii BBIOOP 00YCIIOBIIEH PSAOM IPUYUH: TTOJULUS UMEET
CBOHM 061>eKTbI BEJOMCTBEHHOI'O 3IpaBOOXPAaHEHUS OT ITOJIUKIIN-
HHUKH 10 TOCITUTAJIA U Mel]I/ILlI/IHCKOI\/'I KOMHUCCHH, JaHHBIC O MCIH-
LIMHCKOM MeJI00CIICYeHHH COTPYHUKOB MOJULIMH, C OAHON CTOPO-
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HBI, MOFyT CTaTb I/IH(bOpMaL[l/IOHHO—CTaTI/lCTl/I‘leCKI/IM HNCTOYHHUKOM
UCCIICZIOBAHUS, C JPYTOi — OOBEKTOM Pa3IMYHOrO poja MaHEeBpa
Kak pecypca.

)1.]'15[ COIIOCTAaBJICHUS I'IOJ'ly'-leHHle JAHHBIX U OLEHKHU UX O0-
CTOBEPHOCTHU MNPUMEHECHBI METOIbI CTATUCTUYECKOIO aHalin3a
[4]:

1. onpezeneHue yaensHOro Beca siBIeHus - B %0,

2. ompe/IeTIiCHNE YaCTOThI PACTIPOCTPAHCHUS SIBICHUS B CPEIIC
nonmueickux PA o popmyie: p — 3x1000 (10000) e

A

P - o6parraeMoCTh (rOCIHUTAIHU3AINS), N - YUCIIO CITyYacs,
A - 9UCIICHHOCTD TIOJIUIICUCKUX 3@ 00CICAYCSMBbIii TICPHO/I.
3. ompezesicHue CPeAHEl CTaTHCTUIECKOH 110 hopmyre:
v
P, THe
ZN - cymma Bapualuii (Y4MCIOBBIX 3HAYCHUH OINPEIeIICHHOTO
npu3Haka), ZP- cymMMa 4acTOThl IpU3HAaKa.
4. ompenencHue CpeaHei OMMOKY OKa3aTels Mo GopMmysie

p-q
m:iw =, -rme

P - nmokazarenb B %o; q- 1000-P (10000-P); n - obiiee uncio
HaOJIIONEHNI;

5. ompeneneHre MTOCTOBEPHOCTH PAa3HUIIBI OTHOCHTEIILHBIX
BEJIMYHH 110 popMyJIe:

AP

t= ———,11e

P, u P,- mokasarenu cpaBHMBAaEMbIX IPYIIL, M, M M, - COOT-
BeTCTBy}OLI.lI/Ie Cpe€aHue OLI_IPI6KI/I.

ComnocTapieHUe 3HAYCHUH UCCIIeyeMbIX SIBICHUN IIPOBOAU-
JI0Ch ¢ moMOIIBI0 KpuTepust [Tupcona (X2).

PesyabTarsl u o6cyxnenue. Cienyer oTMETUTh, yTo B PA
(hopMHpOBaHUE MONUIUK MTPOBOAUTCS B CUTyallMH HETaTHBHOM
JneMorpaduueckoi JMHAMUKH, MO/ yrpo3aMHu, HalpaBICHHBIMU
IIpOTUB 6€30l'laCHOCTI/I U HEOOCTAaTOYHBIMU JIIOACKHMMU U MaTe-
pHANBHBIMHU PeCypcamMu;

- B 00J1aCTH 37paBOOXPAHCHHS B I[CJIOM U, B YaCTHOCTH B c(he-
pe MeznobecnedeH s COTPYIHUKOB HMOJIMIUE UMEETCsI HECOOT-
BETCTBHEC Mem;[y OCyLLleCTBJ'lS[eMbIMPI pacxogaMu U p€ajbHbIMU
HOTpe6HOCT§[MI/I B MCAUIITMHCKUX ycnyrax;

- peanbHast cuTyanus B cdepe 31paBooxpaHeHus Tpedyer ra-
paHTHil B OKa3aHMU d(PPEKTHBHON M Ka4eCTBEHHOW MEIMIMH-
CKOM TTOMOIIIH;

- CYLIECTBYIOIIUI NOPSIIOK HAIIPABIEHUSI COTPYIHUKOB HOJIU-
UM B TPaXIAaHCKKUE OOJNILHHIIBI HE MOYKET 00CCIICUUTh MOJTyYe-
HHE KaueCTBEHHON MEIULIMHCKONW MOMOIIH, T.K. OCYILECTBIISET-
Csl COIVIACHO JIOTOBOPY € MEIYUPEkICHUEM, HE COIIaCOBAHHBIM
C MHCHHUECM IIallMCHTA,

- Ha MPaKTHUKE KOHTPOJb 3a KAYECTBOM OKA3aHHs MEIUIIMH-
CKoOli oMoty B 6onbHUNAX U B rocniutaie MYII ocymecTsisi-
€TCA C IPUMEHCHHUEM aJIMUHUCTPATUBHBIX METOI0B,

- UMEETCsI ONPENEICHHOS HECOOTBETCBHE 00beMa, KauecTBa
Y KOHTPOJISI OKa3bIBAEMON MEIIOMOIIN COTPYIHUKAM MOJUIIH,
npokuBarolm B croiuie PA, u ee obnacrsx.

- HaOJTIOIAeTCsI HEMPEPBIBHBIN POCT YHUCIIA COTPYIHNUKOB TOJIH-
1K1, HAITPABJICHHBIX B 60J'II:HPILUJI CHUCTEMBI 3PaBOOXPaHCHMSA, ITPU
3TOM, HE y'-lI/ITbIBa}OTCﬂ NepEeYCHb MEAMIMHCKUX BMEIIATCIILCTB,
HaJIMYMUE COOTBETCTBYIOIIMX KBaJ'II/I(l)I/ILU/IpOBaHHbIX MEOHULIMHCKUX
KaJJpOB, BO3MOXXHOCTb OCYILIECTBUTh HA IIPAKTHKE OIPE/IeTICHHBIH
00bEM KaueCTBCHHOM MEJIITOMOIILIH;

- CJIOKHJIACh TOBOJILHO MapajoKcaabHAas CHUTYallUs: OLCHKA
KauecTBa OKAa3aHUS MEIUIMHCKONW MOMOIIMA B OOJIBHULIAX ocy-
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IIECTBIIACTCA Cyry0O aJIMUHUCTPAaTUBHBIMM METOAAMHU H, IO
cytH, oHa st MYII orpann4yrBaeTcst TOIBKO MPEI0CTABICHUEM
HaIpaBJeHHUs B OOJNIBHULIBI M IIPU HEOOXOAMMOCTH O0(OPMIICHHU-
€M JIedeOHbIX OTIYCKOB, a JUlsl OOJBHUIIBI - 3TO e¢ (PHHAHCOBBII
OTYET B COOTBETCTBYIOLIEE areHCTBO MHUHHMCTEPCTBA 34paBO-
oxpanenus PA.

Takum 00pa3oM, B HACTOSIIIIEE BPEMs aKTyaJbHOU 3aa4cii
st PA, B 4acTHOCTH ISl TTOJIMIIUK cTajna pa3paboTka MeTo-
JIOJIOTMH HAayYHO 0OOCHOBAHHOW OLIEHKH KayecTBa OKa3bIBa-
€MOH MEJIMIIMHCKOW MTOMOIIN B O0JIBHUIIAX CHUCTEMbI 3/1PaBO-
oxpaHeHus u rocrnurtaige MVYII kak ¢ Touku 3peHUs aIMUHU-
CTPAaTUBHOM, TaK ¥ MEJIMKOBPAYEOHOM, YTO U MOATBEPIKIACT
aKTyaJIbHOCTb JAaHHOTO MCCIICAOBAHUS.

B cnoxuBLielicss cUTyalMyd BO3HUKAeT HEOOXOAMMOCTH
Ppa3paboTKM ¥ BHEIPEHUS TAKOI'0 MEXaHU3Ma, C y4eTOM 0CO-
6oennocreil nestenbHocTH MVYII, KOTOPBIi ¢ OTHON CTOPOHBI
BBICTYTAET KaK aJIMUHHCTPATHUBHO-OPraHU3AIMOHHOE CpEeji-
CTBO, a C JAPYToi - UMEET IOJHOMOYUS OLICHKU U KOHTPOJISA
KauyecTBa OKa3bIBa€MOM MEAMIIMHCKOH TOMOLIM COTPYAHUKAM
nonuuuu PA kak cocTaBisiiomiel CHCTeMbI (YHKIIMOHUPOBA-
Hus MVIL. Ilpu 3ToM, HEOOXOAMMO MMETh B BHIY, YTO Me-
JNIMLIUHCKOE O0ecIiedeHne COTPYIHUKOB IMOJUIIUA HE MOXET
OBITh TMOJIHOCTBIO OTKPBITHIM U TMPO3PAYHBIM, BCICACTBUC
Yero KOHTPOJbHBIC (QYHKIIHH T'Pa)KTaHCKOTO 3IpaBOOXpaHe-
HUS HE MOTYT OBITh UCITOJIb30BaHbI B JIOCTATOYHOM 00BEME,

B 2016 r. oOmecTBeHHass opraHusauus Transparency
International Anti-Corruption Center mpoBesia wuccienoBa-
HHE, pe3ysbTaTbhl KOTOPOro MOKa3ajld Haludue NnpodiemM B
KOHTPOJIC KayeCTBa OKa3bIBAEMON MEIUIMHCKON IOMOILIU B
PA:

- B MEAMUMHCKUX YYPESKICHUSIX ICSATENbHOCTh CHEeLUaIu-
3UPOBAHHBIX KOMHCCHUH 1O KOHTPOJIIO KAyecTBA OKA3bIBAEMOM
MEIUIMHCKOM MOMOIIM OTCYTCTBYT KPUTEPHM M IIPOLEIYPBHI
OIICHKH Ka4eCTBa;

- K HACTOSILEMY BPEMEHU B CHCTEME 3IpaBOOXPaHECHUS
ApMEHHMM HCIIOJB3YIOTCS YCTapeBIIMEe HOPMAaTUBHBIC aKTHI,
CTaHAApPTHl U JICYEOHBIC CXEMBbI, YTO CO3JACT MPENSTCTBUS
JUTSL HOPMaJIbHOTO (PYHKIIMOHUPOBAHUS 3THX OpraHHU3aIfii.

B Hacrosiiiee Bpemsi, KOraa HaMeueHbl peOpMbl CTPYKTY-
pb! u pearenbHoctd MVYII, BO3HUKIIA HEOOXOIMMOCTH pa3pa-
OOTKH JIOPOIKHOM KapThl [0 OLICHKE KaueCTBAa U HOMEHKJIATY-
PbI OKa3bIBAEMON MEAHIIMHCKON MOMOIIK OOJIbHBIM COTPYII-
HUKaM, [P 3TOM CIEAYEeT YUYHUTHIBATh YTO HMPOrHO3UPYETCS
yBEJIMYCHUE YUCIIA JIUL C XPOHUYECKUMH 3a00JICBaHUSIMH U
HEKOTOPBIMHU OTPAHUUYCHUSIMHU 37J0POBbSI.

AHanM3 NOKa3bIBACT, YTO HA CErOIHSAIIHUN JCHb HAMEYaeTCs
PSR BUAUMBIX U JOCTYIHBIX KPUTEPHEB, COMIACHO KOTOPBIM CH-
cTeMa OLICHKH KayecTBa:

- C aJIMUHHCTPATHBHO-OPTaHU3ALMOHHOW TOYKH 3pPEHUS
JIOJDKHA OBITH OTJEJICHA OT 3€BHHEB, IUIAHUPYIOIIMX OKa3aHUE
MEIMLIMHCKON TOMOIIM, W HE3aBHUCUMO OCYIICCTBJISTH CBOU
TTOJTHOMOYHS;

- C TOYKHU 3PCHHS MEAUIMHCKON JAESATEIHbHOCTH JIOJKHA
YETKO COPUEHTHUPOBATHCS W OLEHUTH COOTBETCTBHE HOMCH-
KJIATypbl U COAEpXaHUs OKa3aHUS MEIAULUHCKOM IMOMOIIH
B KOHKPETHOM MEIUIIMHCKOM YUYPEXKIEHUHU - TUArHOCTHUKY,
CHEeMaIN3H0BaHHOE JIeueHHe, 000CHOBAHHOCTb OKOHYAHMS
CpPOKOB JICUCHMSI W IPEAOCTABICHHUS JINCTA BPEMECHHOW He-
TPYIOCIIOCOOHOCTH /ISl COTPYAHUKOB HOJIHLUH PA;

- C METOJOJOTHYCCKONW TOYKH 3PCHUS HEOOXOIUMO OT/c-
JINTh HOHATHUA - OLIEHKA KadecTBa, IJIAHUPOBAHUE, PYKOBOJI-
CTBO U YIIpaBJICHUE MEIUIIMHCKOI TOMOLIbI0. MIHTerpaibHyo
OIICHKY JIe4e0HO-AMarHOCTHYECKON paboThI CIIeyeT BOCIIPH-
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HUMaTh Kak OOBCKTHBHBIH HHCTYMEHT KOHTPOJIS KauecTBa
MEIUIMHCKOW MOMOIIH. B 1e0M OHM MPEACTaBIsAIOT COOOM
CAMHYIO CUCTEMY.

0O060011ast BHIICU3I0KESHHOE CIENYeT 3aKII0YUTh, Y4TO:

- ISl OLIEHKH KayeTBa OKa3bIBAEMOW MEIMIIMHCKOHN ITOMO-
A COTPYAHUKAM MONMHIHK PA, TpOXOAUBIINM 00CIICIOBAHKE
u jeueHue B rocnurtaie MVYIl u GoibHHIIAX T'PaXKJaHCKOTO
3paBOOXPAHECHUS, HEOOXOAMMBI UHbIC, TPUHIUITUAIBHO HO-
Bble, KOMIUIEKCHbIE, YIIpaBisieMble, JOCTYyIIHbIE, BUIUMBIEC U
IOJAKOHTPOJIbHBIE MOAXOJbl C YUYE€TOM OCOOCHHOCTEH Menu-
LIHHCKOTO 00€CIICUEHUS;

- Ka4eCTBO OKAa3bIBAEMON MEIMIIMHCKON MOMOIIM JOJIKHO
KOHTPOJHUPOBATHCS COMIACHO KPUTEPHSIM, pa3paboTaHbIM
MUHHCTEPCTBOM 3/paBOOXPAHCHHS C yU4€TOM HEOOXOAMMO-
CTH UX YCOBEPIICHCTBOBAHUS U PCPHOPMHUPOBAHUS;

- OIICHKa KauyeCcTBa OKa3bIBAEMOW MEIUIIMHCKOW MOMOIIH
JI0JKHA OBITH BCEOOBLEMIISIONIEN, BKIIIOYATh BEChH KOMILJIEKC
JIeYeOHBIX MEPOTIPUUTHH, aJIMUHUCTPATUBHO-OpraHU3allOH-
HOTO M CIICIIMAJIU3MOBAHHOIO MPOIECCOB C 0XBATOM KaK HO-
MEHKJIATypbl, TaK U CTAHIAPTOB.

CornacHo I crarbu 3akoHa PA “O MeIMIIMHCKOM MOMOIIH U
00CITy’)KBaHHH HaceJIeHHs’, MEIUIMHCKasl YKCIIEPTHU3a OIpe-
JIeJISIeTCSl KaK MEIMIIMHCKAS JeSITEIbHOCTh M IMOJJICHKHUT JIU-
LICH3UPOBAHUIO COOTBECTBYIOLIMMH I'OCYJapCTBEHHBIMHU Op-
raHaMH, a ¢ APYroi CTOPOHBI, COTPYAHUKH Monuuuu PA — sto
crnenrrUIecKuii KOHTUHTEHT, TPeOOBaHMUS K 310POBBIO KOTO-
PBIX OIMPEHEISIOTCS HCXOAS M3 OCOOCHHOCTEH BBIMOJHCHUS
MIOCTABJICHHBIX 3aJ1a4 M OTJIMYMHA CIIy)KObI U ObITA.

BrimienepeuncieHHoe Mo3BOJISIET C/IeJIaTh UHTEPECHBIA U
BECbMa 000CHOBAaHHBIN BBIBOJ] OTHOCHUTEIEHO HHCTPYMEHTOB
1 MEXaHU3MOB OLIEHKH Ka4eCTBa OKAa3bIBAEMOMN MEIUIIMHCKOM
MOMOIIM COTPYIHHMKAM IOJIMIIMH, OCHOBY KOTOPBIX COCTaB-
JSIIOT Pe3YJIbTaThl UX BpayeOHON SKCIEPTHU3bl M pEIICHUH
MenuuuHckoi komuccun MVYII ¢ yuetom ocobeHHOCTEH ux
PUMEHEHHUS.

ITogoOHOE 3akioYeHUue OCHOBBIBACTCS HAa HWKEIEpeumnc-
JICHHBIX peaJIMsIX ACSITEIHbHOCTH MEIUIIMHCKOW KOMUCCHU:

- NMOJYMHEHHe TpeOoBaHUAM M IpukazaM HavanbHuka mo-
muuy, pemenusam [IpasutenscTBa u 3akoHam PA o Bonpocam
MEIMIUHCKOMN SKCIIEPTHU3BI;

- U3y4YEeHUE U aHAJIM3 €€ eI TEIbHOCTH.

[IyTsmu perienus npoOneMbl SBISIOTCS: HOMNOJIHEHUE Me-
nuuuHcKo komuccun MVYII cnenmanucraMu - opraHu3aro-
paMH 31paBOOXPAHEHUsT M KIMHUYECKOW MEIMIMHBI, MPO-
IICIUMHU TOBBIIICHUE KBATH(PHUKAIIUK M CIICIHUATU3AINI0 B
007aCTH MEIUIIUHCKOW 3KCTICPTU3bI; CO3MAHUE OCOOBIX ILIO-
IAJIOK U1l 00CYXKCHUH TUCKYTaOCIbHBIX CIy4aeB C BOBJICUE-
HHEM YJICHOB MEIULIMHCKOM KOMUCCHUU M JPYTUX KIMHUIHCTOB
C IPEeBAJIUPOBAHUEM PEHICHUN MEIUIIMHCKOH KOMUCCHU.

YuuThiBas BBIIICU3IOKECHHOE, TPOBEACH aHallU3 Jes-
TeAbHOCTH MeauiuHckol komuccnu MYII PA (tabnuuna 1
U puc. 1), mpeacraBlieHbl JaHHbIE 10 00PaaeMOCTH B I10-
JIUKJIVMHUKY U TocnuTanu3anuu B rocnutans MYII3a 2011-
2015 rr. ¢ mocienyoIWKUM COMOCTaBICHUEM HMX 3HAYCHHH
¢ ucnoJib3oBaHueM kpurtepus Ilupcona mist mokasareneu,
OLICHUBAIOIINX YPOBEHb MEIUIMHCKOTO OOCCICUEHUS JTHY-
HOTO COCTaBa, T.€. ONPEICIICHHE TOAHOCTH COTPYAHUKOB ISl
JalbHeHIIed ciryKObl, YTO COMIACHO AEHCTBYIOIIMM HOpMa-
TUBHBIM aKTaM MPUHUMAECTCS MOCJE BCECTOPOHHEr0 obciie-
JIOBAaHHUSI W OKOHYAHMS JICUCHHS MAlMCHTOB.

B Tabnuue 1 npuBeneHs! pe3ynbTaTbl MEIUIIMHCKOM AKCIep-
TU3bI MeaKoMuccuu noaunuu PA 3a 2011-2015 rr.:

- OTHOCHUTEJIBHO MEIIKCIEPTH3BI JIHLI, BCTYHAIOLUINX B IOJIU-
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Tabnuya 1. Ioxazamenu pe3yntbmamog MeOuyuUHCKOU IKCNePmu3sl N0 OAHHbIM MeOKomuccuu nonuyuu PA
(na 1000 compyonuxos nonuyuu)

Hokasaren Toawl HccIeIOBAHUSA
2011 r 2012 r 2013 r. 2014 . 2015 r.
TOJJHOCTb BCTYIUICHUSI B TIOJTHLIHIO 176.3+£3.23 183,0+3.31 128.3+2.84" 182.8+3.37 144.7+£3.16"
TOIHOCTD YIS IAIbHEHIIeH CITy:KObI 42.7+£1.72 63.9+2.09" 57.5+£1.98" 87.3+2.46" 56.2+2.07"
TIPUYMHHO-CIICICTBEHHBIE CBSI3H 3a00JICBAHNS 3.0+0.46 5.6+0.64" 4.0+£0.54 3.5+0.52 3.0+0.49
TOTHOCTH A0MTYPUEHTOB aKaIeMHH TTOJIUIAH 10.0+0.84 6.9+0.71" 7.6+0.74" 6.5+0.7" 5.3+0.65
TOJJHOCTH A0UTYPHUEHTOB KOJUICIKA TTOTUIIUH 5.7+0.64 7.1+0.72 6.3+0.67 6.2+0.68 5.6+0.67
HPUYUHHO-CIIEJICTBEHHAS CBSI3b CMEPTH OBIBIIINX 7 840.75 6.740.7 3.740.79 3.640.81 10.540.92°
COTPYIHHKOB
npumeuanue: - 6 cpasnenuu ¢ 2011 2. 6 ceoetl cmpore docmosepha - p<0.05
o B 2012 1, HabnroaeTes TEHACHLMS POCTa, KOTOpas cMe- W 2 4 e s QUL se 20 W 2 e QUL 25
1.

HAETCA IOCTOBEPHBIM CHubkeHHueM B 2013 1, a 3atem B 2014 1.
OTMeUaeTcs TCHACHIMA POCTa [I0Ka3aTessl BCTYIHBIIMX B PSABL
MOJIUIUH, ofHaKo, B 2015 . 3HaUeHue rmoka3aTesst SKCIepTU3bI
JIaHHOM KaTeropuu IpakiaH Pe3KO U JOCTOBEPHO CHUIKACTCS,
0CTaBasiCh HECKOJIBKO BhIIe, ueM B 2013 1;

- OTHOCHUTEIBHO ITOJINIEHCKUX, NMPOJOIDKUBIINX CIIyKOY
OTMEYaeTCsl AOBOJIBHO HUHTEPECHAs TEHICHUUA: 3HAYCHUE
IOKa3aTesnsl AKCHEPTH3bl XapaKTePU3YeTCsl BOJHOOOPA3HBIMH
KoJeOaHMsIMA: TOCTOBEpHEIH pocT B 2012 1., cHmkenue B 2013
L. 3aTeM pe3kuil pocT B 2014 I. ¥ 3HaYMMBIH JOCTOBEPHBINA POCT
B20151;

- OTHOCHTEJIEHO IIPUYNHHO-CIIEICTBEHHOH CBsI3M 3a00i1eBa-
HUs NOIUIEHCKUX 0TMEYAaeTCs JOCTOBEHBII pOCT IOKa3aTes
B 2012 r., 3aTeM HaOIIOHAaETCS €T0 MOCTEIICHHOE CHIDKEHHE
B 2015 r. u npupaBHuBanue K 3HaueHuo 2011 r.;

- OTHOCHTEJIBHO JKCIEPTU3Bl aOUTypHEHTOB AKaJeMUH II0-
JIMLIKAY: I0Ka3aTeslb UX FOJHOCTH JOCTOBEPHO CHHIIKACTCS, Ha-
yyHas ¢ 2012 . ¥ npakTUYEeCKH AEePKUTCA Ha OJHOM YPOBHE;

- YTO KacaeTCsl SKCIIePTH3b! a0ONTYyPUEHTOB KOJUISKA TTOTUIINH
- I3MCHEHMS He3HAUUTEIIbHBIC

- IOKa3aTelad IPUYUHHO-CIEACTBCHHONW CBA3M CMEPTHOCTH
cpeny OBIBIINX COTPYJHUKOB ITOJHINH HAONIOMAaeTCs TCHIEH-
uust cHwkenus B 2012 1, pocra B 2013-2014 11y a B 2015 1 -
0TMeUaeTcsl JOCTOBCHOE HAapaCTAaHWE 3HAYCHUS MHTEHCHBHOIO
[I0KAa3aTeIsl.

Ha puc. 1 npexacraBieHbl JaHHbIE CTPYKTYpPbI PE3yJIbTaToOB
MEIUIMHCKOH SKCIIEPTU3bl COTPYIHUKOB moaunuu PA.

4

B1 =293 4 N5116

Puc. 1. Cmpyxmypa pe3ynbsmamos meouyuHcKol IKCnepmu3vl
compyonukog noauyuu no oanneim MK MYII PA (s %)

1- 200HOCMb 6CMYNIEHUS 8 NOTUYUIO

2 - 200HOCmb 01 OanbHetwell CyiHcovl

3 - npuvuUHHO-CcIe0CMBeHHAs C653b 3a001e8a Ul

4 - 200HOCmb AbUMYpenmos Axademuu noauyuy

5 - 200HOCMb AOUMYPEHMO8 KOLIeOHCA NOTUYUU

6 - NPUYUHHO-CIEOCMBEHHAs C65A3b CMEpmu ) OblUIUX CO-
MpPYOHUKOS

B mepuon mpoBoArMOro HCCIEenOBaHUS 0C000€ MECTO 3aHU-
MaJlil PeIlIeHUs, Kacaromyecs: rpaxaan PA, pemmBmmx Bcry-
MUTH B PSAABI NMOJHIWU ¥ TIOTHMIEHCKHUX, HANpPaBICHHBIX IS
OIIpEe/IeNICHHUSI MX TOHOCTH K MPOJUIEHHIO CPOKOB CITY’KOBI B I10-
JMIUH, 9TO CYMMapHO IO TOJjaM COCTaBISIET, COOTBETCTBEHHO,
89,2-90,4-87,5-91,6 - 89,1 (%), TpeTbe MeCTO B pa3HbIE TONIBI
3aHMMAJIF OCTAaBIIHECS KaTeTOPUH SKCIEPTHBIX PEIISHHH.

Tabnuya 2. [loxkazamenu obpawaemocmu 8 nonukiuruxy Medynpaenenus nonuyuu PA 3a 2011-2015 ze. (na 1000 compyonuxos)

Tonwl ucciaenoBanus (P+m)
I'pynnbl 6ose3neit
2011 r. 2012 2013 r. 2014 . 2015 .
TepaneBTHYSCKIe 255.4+3.7 253.1+£3.72 247.5+3.67 250.3+£3.78 273.6+4.0"
XHPypPTUYECKUe 233.34+3.59 244 443.67° 252.943.69° 260.2+3.83" 262.1+£3.95°
CTOMATOJIOTUYECKHE 53.8+1.91 54.2+1.93 50.7+1.86 59.6+£2.07" 60.0+2.13"

npumeuanue: ~ - 6 cpasnenuu ¢ 2011 2. 6 ceoeti cmpoke docmosepna p<0,05

Tabauya 3. Ioxazamenu eocnumanuzayuu compyonuxos nonuyuu PA 6 omoenenuss MYII 3a 2011-2015 2e.(na 1000 compyonuxos)

Orxesennus Tonwl uccnenopanus (P+m)
2011 r. 2012 r 2013 . 2014 r. 2015 r.
® TEpareBTHYECKOE 49.95+1.85 55.4+1.96" 50.7+1.87 59.64+2.07" 76.25+2.34"
® XHpYypruyecKoe 69.68+2.16 67.6£2.15 62.84+2.06" 71.3542.25 72.3£2.33
® HEBPOJIOTHYECKOE 18.28+1.14 16.52+1.09 15.82+1.06 20.23+1.23 22.25+1.32"
® HHPEKIMOHHOE 5.54+0.63 4.68+0.58 8.31+0.77" 11.26+0.92* 12.98+1.02°
® peaHUMAaLMOHHOE 0.65+0.22 0.66+0.22 0.58+0.2 0.53+0.2 0.64+0.23
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Tabnuya 4. 3uavenue kpumepus Iupcona npu conocmasnenuu nokasamensi 200HOCHIU COMPYOHUKOE
07151 danwHetiuieti cayicobl ¢ MAKOBLIMU 0OPAWAMOCIIY 8 NOTUKTUHUKY

O0pamaeMocTh B NOJUKIMHUKY
MYII no noBoay 3a60J1BaHMit

TocniuTanu3amusi B rocCuTajb
MYII no otaesieHusIM

TepaHeB- XI/IpprI/I- CTOMATOJIO- Tepar[eB— XI/IpprI/I- HeBpOJ'IO- I/IH(beKI_[PI- peaHHMa-
THUYCCKHUC YCCKUce THUYCCKHUC THYCCKOC YCCKOC TUYCCKOC OHHOC OUOHHOC
3HaueHue KpUuTepus
pHTep 03 0.6 0.5 02 02 02 0.4 0.8
[upcona

Heobxommumo momgepkHyTh, uTO: Aestensrocts MK MYIT PA
CTPOTO PErIaMeHTHPOBAHA M PETYIHPYETCs COOTBETCTBYIOIIHMH
TIPUKa3aMH ¥ yKa3aHUSIMHI HadaJIbHIKA TTONUIHN PectryOmmky;

- oObeMHBIC MOKa3aTedW M HOMEHKIATypa [eATeIbHOCTH
MK MYVII oxBaTbIBarOT Kak JieyeOHbIE, TAK H MEAUKO-IKCIIEPT-
HBIE OIEHKH JICSTENIbHOCTH BPadeOHOTO COCTaBa IOJIHINH, BCE
TIOZIpa3ieNeHnst M CTPYKTyphl monmunuu PA, nnma, skemarommx
BCTYNIUTD B PSIABI TOJMHINH, a0UTypHeHTOB AKaIeMHH U KOI-
nepka TONUIUY, JaHHbIe NPUINHHO-CIEICTBEHHOH CBSA3M 3a-
OoneBaHMIT TOMHIEHCKUX U CMEPTH OBIBIINX COTPYJHUKOB TIO-
murmn PA, a mpunsteie MK MYII skcniepTHBIE penieHns CTporo
WHIUBHAYaTN3UPOBAHEl W MPAKTHIECKH MCXOAAT M3 KOHKPET-
HOM cuTyanuu,

- perreHus MeaunuHCKoM komucenu MYIT hakTiaeckn OkoH-
YJaTeIbHBIC U IEPECMOTPY HE TTOJJIekKaT;

- ocHoBy pemiennit MK MVII cocraBisiior pe3ynbTrarsl Bee-
CTOPOHHETO W YIITyOJICHHOTO 00C/IeI0BaHUS TOUISKAIIUX IKC-
TIepTH3€e JIUI ¥ OKOHYATENIbHBIE HTOTH MPOBECHHBIX JIEIeOHBIX
MEPOIPUSITUH.

B rabnumax 2 u 3 npeacrasieHsl 00pamaeMoCcTb B IONUKITH-
HUKY U rocnutanu3anus B rocnurais MYIT PA.

AHanM3 JaHHBIX O 00PAIIaMOCTH B MOMUKINHUKY U TOCIIH-
TaJIM3alUH B TOCTIUTAIb METUIIMHCKOTO yIPABICHUS TOTHIIUH
MPOBEJIeH B Tpenbiaytomeii padore [1], JaHHBIE TOCIUTAIH3A-
IIUH HECKOJIBKO MOAN(HIIMPOBAHBI IS IPOBECHHUS COTTOCTaB-
JICHUSI 3HAUCHUSI C TTOKa3aTeNIeM TOTHOCTH COTPYIHHKOB K JIaib-
HeWIIeH ciysxoe.

B rtabnuue 4 mpencrasieHsl 3HadeHUs kputepus [lupcona
TIPU COTIOCTABJICHHUHN TIOKA3aTeNle TOTHOCTU COTPYTHUKOB IS
JanbHEHIIeH CIry>kKOBI, 00paIaeMOCTH B ITOTUKINHHUKY U TOCIIH-
tanu3anun B rociurans MYIT PA 3a 2011-2015 rr.

AHanu3 MaHHBIX TaOMUIBI 4 TOKA3EIBACT:

- TIpu 00pamaeMocT B MOMUKIMHUKY MVYII xoppersunoH-
Hasl CBA3b BBISIBIICHA IPH SKCIEPTHBIX PEHICHHX 110 MOBOY 3a-
0oJIeBaHUH XUPYPrHYECKOTO U CTOMATOIIOTHYECKOTO TPOhUIIEHH;

- TIpY TOCIIUTAIIM3ALMU B oTAeneHus rocrutainsg MVYII cunbHas
KOPPEJAIMOHHAS CBSI3b BBIABIICHA PH SKCTICPTHBIX PEIICHUSX IS
OONBHBIX, TIOCTYNHBIINX B PEAHIMAIIMOHHOE OT/eTICHHUE.

BrmmenpencraBneHHble JaHHBIE CBHCTEIBCTBYIOT O HAJH-
YUY IPOTHBOPEUHS MEXKIY SKCIIEPTHBIMH PEIICHUSIMHU, 00para-
€MOCTBIO B IOJMKIIMHUKY U rocnurainn3anueid B MYII 3a 2011-
2015 rr., co3maercs BeYaTICHHE, UTO AATENEHOCTD yKa3aHHBIX
TpeX CTPYKTYPHBIX eJUHHUI MEeANIIMHCKOTO YIPaBIeHHs MONH-
un PA ocymecTBiseTcst pa3po3HEHHO, B pe3yIbTaTe Kaxaas U3
HUX HE TOJIBKO CTPYKTYpPHO, HO M (PyHKIIHOHAIBHO JEHCTBYET
CaMOCTOSITENIFHO, B CBOMX MHTEPECaxX, OKa3bIBas HETaTUBHOE
BIIMSIHNE, TAKXKe IPUCYTCTBYeT CyOBEKTHBHBIN (DaKTOp TpH
MIPUHATHN SKCIEPTHBIX pelIeHuH, 00yCIOBICHHBIX MpodeccH-
OHAJIFHBIMU KadeCTBAMH M 3HAHUSIMU B 00JIaCTH METUIIMHCKOH
9KCIIEPTU3BI KOHKPETHOTO CHEIHAINCTA.

Vcxons U3 BBIMICH3I0KEHHOTO, CIIETyeT 3aKIIOUHTh:

- pemenust MK MVII sBnstirorcst 0000IIEHHBIM TTOKa3aTeNIeM
OIIEHKH COCTOSIHHS 37I0POBBSI COTPYAHUKOB monunuu PA u nx
JaTbHEUIIeH ciy:)keOHOW NEesATeNbHOCTH, T.e. OHU (HOpMaJIbHO

© GMN

MOTYT OBITh HHTETPATBHBIMH KPUTEPHAMH OLICHKN Memobectie-
YEeHUsI COTPYIHUKOB MOMUIUH. JlaHHOE 3aKIoueHne 00beKTHB-
HO W JUKTYeT HEOOXOIUMOCTh pehOpMUPOBAHUS (YHKIIHOHU-
poBanus MVYII PA.

BrrsiBieHa ompeseneHHass HECNAKEHHOCTb JIEATeIbHOCTH
TPEeX OCHOBHBIX CTPYKTYPHBIX €IHHUI MEINIIMHCKOTO yIIpaBIIe-
HUS onmun PA, ato 00yciioBIeHO HbIHE ACHCTBYIOIMMU MTPH-
Kazamu U permeHusMu [IpaBurenscta PA, koTopsie pa3padora-
HBl 15-20 net Ha3an U B HACTOSIIEE BPEMsSI HE COOTBETCTBYIOT
HBIHEITHBIM TPEOOBAaHUSIM M COBPEMEHHOH CHTYaIlHH;CO3pena
HEOOXOIMMOCTh Pa3paboTKU HOBOI METOMOJIOTHH H COBPEMEH-
HBIX CITIOCOOOB OIEHKM Ka4ecTBa MEAUIMHCKOTO 00eCHedeH s
COTPYIHHUKOB Tonuuuu Pecnyonukn ApmeHust.
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SUMMARY

MEDICAL EXPERTISE AS A METHOD OF ASSESSING
THE QUALITY OF MEDICAL SUPPORT FOR POLICE
OFFICERS OF THE REPUBLIC OF ARMENIA

Adamyan G.
Medical management of police, Polyclinic, Yerevan, Armenia

The purpose of this study was to determine the possibility and
basics for the applying medical expertise as a tool for assessing
the quality of medical support for police officers of the Republic
of Armenia.

The object of the study was the data reflecting the activities
of the medical commission (MC), the appeal to the Polyclinic
and hospitalization in the hospital of the Medical Directorate of
the Police (MDP) of the Republic of Armenia (RA). The analy-
sis was conducted for the years 2011-2015. In the course of the
study, generally accepted statistical methods were applied with
the determination of the specific weight of the phenomenon,
the frequency of distribution (medical expertise, appealability
and hospitalization) of the phenomenon in the appropriate en-
vironment (police of the RA), the reliability of the difference in
relative values, matching of the obtained data by applying the
Pearson criterion. The activities of the MC of MDP in the RA
are regulated by orders of the head of the police of the Repub-
lic. Volume indicators and nomenclature of work of the medical
commission of the MDP encompass both curative, as well as
medical expert evaluations of the work of the medical staff of the
police, all police officers of the Republic of Armenia, entrants
of the Academy and college of police; determining the causal
relationship of the disease of police themselves and deaths of
former police officers of the RA.

The analysis shows that the solutions medical commission of
the Medical Police Department are general indicators for assess-
ing the state of health of the police of the RA and their further
performance; viewed a certain incoherence in the activities of
the three main structures of the MDP of the RA, due to the de-
velopment of 15-20 years ago and the current orders and deci-
sions of the Government of the RA.

Thus, it should be emphasized that the need has ripened for
the development of a new methodology and modern methods
for assessing the quality of medical support for police officers,
at the same time, medical expertise is a quite respective tool
for assessing the medical support the police of the Republic of
Armenia.
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PE3IOME

BPAYEBHAS DKCIIEPTU3A KAK METOJ OLIEHKHU
KAYECTBA MEJUIIUHCKOI'O OBECIIEYEHUSA CO-
TPYJHUKOB INOJIMIIUU PECITYBJIUKHU APMEHMWSI

Anamsn K.

Meouyunckoe ynpasnenue nonuyuu, nonukiunuxa, Epesan, Ap-
MeHus.

Llenbto MccneOBHUS SABUIICS aHANU3 JAHHBIX NEATEIbHOCTH
MEIMIUHCKOH KOMHCCHH, OOpalllaéMOCTH B IOJMKIMHUKY H
rocnuTagb MeIUIMHCKOTO yHpaBlieHus Noauiuu Pecmyonnku
ApmeHusL.

Anamu3 nposened B 2011-2015 rr. B xoxe uccienoBanus
HNPUMEHSINCH OOIENPHHATHIE CTATHCTUYECKHE METOIbI C OIpe-
JIeTIEHHEM YJeTbHOTO BeCa SIBJIEHUs], YaCTOThI PACIIPOCTPAHEHHS
(BpaueOHast IKcrepTh3a, OOpPANIeMOCTh W TOCIHTAIU3ALINS)
SBJICHUS B COOTBETCTBYIOLIEH cpene (monunelickue PA), nocto-
BEPHOCTHU Pa3HUIIBI OTHOCHTEIBHBIX BEIMUHH, COMOCTABICHHE
MOJTy4YEeHHBIX JJAHHBIX C UCTOIb30BaH1eM KpuTepus Iupcona.

JestenbHocTh MenuumHckoi komuceun (MK) MenunuHcko-
ro ynpasienus nonmuuuu (MVYII) Pecnyonuku Apmenus (PA)
peraMeHTUpoBaHa MpUKa3aMM HadajdbHUKa monunuu Pecry-
6mmku. OObeMHbIE TTOKa3aTeNu U HOMeHKiarypa padorsr MK
MYVII oxBaThIBalOT Kak JieueOHbIe, TAK U MEAUKO-IKCIEPTHbIC
OLIEHKH Pa0OTHl BpayeOHOI0 COCTaBa MOJIUIHMH, BCEX COTPYI-
HHUKOB ToNHLK PA, aOUTypeHTOB AKaJeMHH M KOJUIEKa I10-
JMINY; ONPENeNeHNe NPUYHHHO-CIICACTBEHHOH CBA3M 3a0oiie-
BaHMS CAMUX IMOJULEHCKUX M CMEPTH OBIBIIMX COTPYJHUKOB
nosaruu PA.

[IpoBenennslii aHanu3 nokasain, yro pemenus MK MVYII saB-
JSTIOTCA. 0000IIEHHBIMH TTOKA3aTENsAMU /71 OLEHKH COCTOSHHS
30POBbSl COTPYAHUKOB nonuiuu PA u ux nanpHeliiedt ciy-
KeOHOU JesATeNbHOCTH; TPOCMATPUBAETCS ONpeEAeTeHHas He-
CJIQKEHHOCTh JIEATETBHOCTH TPEMsI OCHOBHBIMH CTPYKTypamu
MVII PA, oOycnosienHol pa3paboransiMu 15-20 net Hazan u
JeHCTBYIOIMMY puKa3zaMu U pemeHusmu [IpaBurenscta PA.

Takum o0Opa3oM, cieyeT MOA4YEpKHYTh, YTO co3pena Heoo-
XOIMMOCTb pa3pabOTKM HOBOW METOMOJIOTUH M COBPEMEHHBIX
Croco0OB OIEHKM KauecTBa MEIUIIMHCKOTO OOeCHeueHus Co-
TPYAHHUKOB TIOJMIMU, MIPH 3TOM BpaueOHas IKCIepTU3a SIBIIS-
eTCsl BIIOJIHE COOTBETCTBYIOIIMM HHCTPYMEHTOM JUIs OLEHKU
MEJUIIMHCKOTO 00€CIIeUeHUs COTPYIHUKOB Monuiyu PA.
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OCOBEHHOCTHU HOPMATUBHO-IIPABOBOI'O OGECIIEYEHMUSI
MEJUIWHCKOU PEABUJINTALIUU NJIN ABUJINTAIIUU UHBAJIN10OB
MHOXNJIO0I'O U CTAPYECKOTI'O BO3PACTA

ICracesny H.FO., 3narkuna H.E., 'Crapues J[.A., 2Kozsios C.H.

!@I'FHY «Hayuonanonoitt HUU 06wecmeennozo 300poews um. H.A. Cemauixor;
’@I'BY ®edepanvhoe 610po MeOUKO-COYUaIbHOU dKkcnepmussl Munmpyoa Poccuu, Mockesa, Poccust

3a mocnegHMe TOBI IPUHAT P 3aKOHOAATEIbHBIX U HOPMa-
THBHBIX JIOKYMEHTOB, COBEPIICHCTBYIOLIUX MPOILECC COLMAb-
HOM MHTErpaluy WHBAIUAOB B OOIECTBO M HANPABICHHBIX Ha
obecrieyeHre COMaIbHBIX TapaHTHH HHBAHIAM.

PykoBOACTBYSICH M HEyKJIOHHO BhITIONHAs DenepanbHoe 3a-
KOHOJIaTeNIbCTBO IO paccMaTpuBaeMoil mpobieme, Mocksa 3a
TOC/IEHNE TO/Bl TIPHHSIA PsIJi CAMOCTOSTENbHBIX HOPMAaTHB-
HBIX aKTOB, 3HAUUTENILHO PACHIMPUBIINX BO3MOXKHOCTH MO CO3-
JTAHUIO «PABHBIX BO3MOXKHOCTEI» /I MHBAJIUIOB HapaBHE CO
3JI0pPOBBIMH JTIOIBMU M UX COIMANIbHOM MHTerpanuei B oOre-
ctBo [1,2].

K uncmy Takux HOpMaTUBHBIX aKTOB, B TIEPBYIO OUEPEb, Clle-
JIyeT OTHECTH:

- 3axoH ropozna Mocksbl oT 26 okTs0pst 2005 romga NeS5 «O
JIOTIOTHUTENBHBIX Mepax COI[HATbHOM MOAIePKKH HHBAIUIOB 1
JPYTruX JHI] C OTPAaHUYEHUAMH JKH3HEAESTENILHOCTH B TOPOJE
MockBey;

- 0 JIOTIONHUTENBHBIX MEpaX COLUAIbHON MOAJEPKKH HHBA-
JIUAOB U APYTHX JIMIl C OTPAHHUUYECHUSIMU KU3HEIEATETbHOCTH
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B ropozie Mockse (c u3mMeHeHusAMHU Ha 16 nexabps 2015 roma)
K 3axkoHy ropoga Mocksbl oT 26 okTs10ps 2005 roma NeS5 «O
JIOMOJTHUTETbHBIX MEpaX COLHATbHON MOIIEPKKN HHBAINIOB U
JAPYTHX JIMI] C OTPAHHYEHUSIMH SKU3HEAESTENIHOCTH B TOPOJE
MockBey;

- mocraHosienue [IpaButenscTBa MockBbl OT 17 ¢eBpans
2009 r. N 115-IIIT «O Tozme paBHBIX BO3MOKHOCTEH B ropose
Mockse u CTpaTeruy MOBBINIEHHUS Ka4yeCTBA *KU3HU HHBAIINIOB
B ropozie Mockse Ha nepuoz 10 2020 roxa» [3,4].

LensiMu yxa3aHHOTO 3aKOHA M TIOCTAHOBIICHUS SIBIISTFOTCSI:

- CO3[IaHKE YCIIOBUH [T BOCCTAHOBICHHUS CIIOCOOHOCTEH HH-
BAJIUJIOB U APYTUX JIUI] C OTPAaHUYEHHBIMH CIIOCOOHOCTSIMU K
OBITOBOH, Tpo(hecCHOHATBHO U 00IIECTBEHHOH NEeSITENbHOCTH;

- BO3MOXHO OoJiee TOJIHOE YHOBIECTBOPEHHH MOTPEOHOCTH
YKa3aHHBIX JIUI] B peaOUINTALNH;

- yIydIlIeHue KadeCTBa U yPOBHs KH3HU HHBAJIUIOB U PYTUX
JIHI] C OTPAHHYEHUAMH KU3HEIEATETbHOCTH.

B nepedenb rpaxkaaH, KOTOPBIM YCTaHABINBAIOTCSA MEPHI CO-
LMaNbHON MOAAepKKH, BKiItoueHbl: nHBanuael I, II, I rpyn-
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bl (HE3aBUCHMO OT HPUYMH HHBAIMJHOCTH), JCTHU-HHBAJIU-
Jbl, JIULA, HE [IPU3HAHHBIC B YCTAHOBICHHOM IOPSJKE IE€TbMU
- uHBaningamu v uHBanuaamu I, 11, 11 rpynnsl, HO uMmeromie
BPEMEHHOE WM IHOCTOSHHOE OrpaHHYCHHE (yHKIMOHUPOBA-
HUS ¥ HY)KIAIOUIMECS B COLUAIBHOU HOAJCPIKKE. YKa3aHHBIM
KaTEeropusiM rpakJaH B JIONOIHEHUE K yTBepkAEHHOMY [IpaBu-
TenbcTBOM Poccuiickoit @enepaunn «denepanbHOMY MEPEUHIO
PpeadMINTAMOHHBIX MEPOIPHATHH, TEXHHIECKUX CPEICTB pe-
a0WIMTAIMU ¥ YCIIyT, NPEeIOCTaBIIEMbIX HHBAIHIY», IPEIO-
CTaBILAIOTCSA CIIELYIOLINE MEPbI COLIMATIBHON IOIICPIKKU:

- YCIIyTH 10 MEIUIUHCKOH, MpodecCHOHaIBHON U COIMallb-
HOH peaOMIMTanuy, B TOM YUCIIe CO3aHNe yCIOBHH I BOCIIH-
TaHMs ¥ 00y4eHHs IeTeH-MHBAINI0B, TPOpeCCHOHATBEHO MO/
TOTOBKH, BKIIOYast oOecHedeHHe TEeXHHYECKUMHU CPEACTBAMH
peadMINTALNK U MPOTE3HO-OPTONEANISCKIMH H3ECIHIMH, CO-
IVIaCHO IIEepedHIo, yTBep:kA¢HHOMY IIpaBurensctBoM MOCKBEL

- coneiicTBre B 00eCIIEUEHUHU TPYOBO 3aHATOCTH;

- obecrnieueHne JOCTyna K 00beKTaM CONUaIbHON TPAaHCIOPT-
HOH U MH>KeHEPHOH MH(PPACTPYKTYp ropoa MOCKBEI;

- Ipyrue rocy4apCTBEHHbIC rapaHTUH, YCTaHOBICHHBIC 3aKO-
HOJATEILCTBOM ropoaa Mocksbsl [5-7].

OHako He MOJHOCTBIO U3YUeHBI 0COOCHHOCTH OpraHU3aliH
PEadMINTALMOHHBIX MEpPOIPUSATHH CPEeay JIHI[ MOXWIOTO M
CTapueCcKOro BO3pacra, BOIIPOCH! OLCHKU KauecTBa IIPe10CTaB-
JISIEMBIX peaOHINTalNOHHBIX YCIIYT, @ TAKXKe IPEeMCTBEHHOCTH
MEX]Y PerHOHAMHU.

OtcyTcTBHE HAy4HO OOOCHOBAHHBIX KPHUTEPHUEB U MEAUKO-
OKOHOMHMYECKMX U COLMAIbHO-DKOHOMHUYECKUX II0Ka3aTelei
OLICHKU KauecTBa MMEIOLIUXCA CTAHIAPTOB MEIUKO-COLUANIb-
HOH peaOMINTaluy He ITO3BOJISIET JOCTOBEPHO IIPOBOJUTH aHa-
JIU3 U OLEHKY AEATEIbHOCTH MEIULMHCKUX OpraHu3aluil pas-
HOT'O YPOBHS MOAYMHEHUS IIPY OKAa3aHUU CHICLIMATU3UPOBAHHBIX
PeadMINTAMOHHBIX YCIYT JIMNAM IOXKHJIOTO M CTapuecKoro
Bozpacra [8-10].

Vmenno nostomMy Ha3spena 4éTkasi HEOOXOJUMOCTh B AHAJIH-
3¢ UMEIOLIMXCA HOPMATUBHO-IIPABOBBIX JTOKYMEHTOB, KOTOPbIC
YETKO PEryIUpPYIOT UM JOJKHBL PETYIUPOBATh OCYLECTBICHUE
MEHUIHCKON peaOMINTAINHN ¢ aKI[EHTOM Ha JINI] CTapIINX BO3-
PaCTHBIX TPYIIIL.

Iens nccnemoBanust - aHaau3 0COOCHHOCTEH HOPMAaTHBHO-
[IPAaBOBOTO OOecHedYeHHsT MEIUIIMHCKON peabuiuranuyu U abu-
JUTaUUY UHBAIMJOB IOKWIOLO M CTAPYECKOIO BO3pacTa Ha
npumepe ropoga MockBblL.

Marepuan u meroabl. s pealu3aluy IOCTABICHHOHN
LeIM POBEAEH aHaIU3 UMEIOLICiics HOPMATUBHO-IIPABOBOM
0a3bl 0 OPraHM3ALUHN OKA3aHUS PeadMINTALMOHHON ITOMO-
LY UHBAJIMJAM [IOKUIOr0 U CTapuecKoro Bospacta. JlaHHbIe
10 MMCIOIIUMCSA OCHOBHBIM JOKYMEHTaM, PErllaMEHTUPYIO-
MM TTOPSJIKY OKa3aHUsI MEIUKO-COIMAIbHOM peabumnTanuu
1 a0UINTANUY WHBAJIUIAM U JETIM-HHBAIUIAM H CTapIIero
BO3pacTa 3aMMCTBOBAHBI U3 JAHHBIX O()UIUAIBHBIX HCTOUHH-
koB: https://profzaschita.ru/, http://www.consultant.ru/. B pa-
00Te HCIIOJIB30BAIINCH TAKXKE JaHHBIC O(QHINAIBHON CTATH-
cruku OI'bY ®BEMCD Muntpyna Poccun: Cratuctuueckue
cOoopuuKH - «OCHOBHBIC ITOKAa3aTeIH IEePBUYHON MHBAJINM-
HOCTH B3pociioro HaceneHust B PO 3a 2016, 2017, 2018 rr.y,
«OcHOBHBIC ITOKa3aTeNd IIOBTOPHOM HHBAJIMIHOCTU B3pOC-
noro Hacenenus 3a 2016, 2017, 2018 rr.», fbmse.ru), cair:
www.rosmintrud.ru (TaGmumsr: «Pacnpenenenne HHBAIHIOB
110 11011y, Bo3pacTy Ha 1 suBaps 2019 rona», «Ctpykrypa nun,
HMMEIOIUX UHBAIUIHOCTD, 10 BO3PACTHBIM Irpynnam», «4uc-
JICHHOCTb BIIEpBbIC IIPU3HAHHBIX UHBanuaamu B 2016, 2017,
2018 rr.») u nannsle 6romrerens BO3.
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Pe3yabTarsl u o6cyxaenue. s 3npaBooxpanenus Poccun
0CcOo0yI0 aKTyalbHOCTh MPUOOpPETaeT CO3JaHUE CTPYKTYPHPO-
BaHHOM ¥ 3()(eKTUBHO paboTaroIIeii Ha BCEX dTamax OKa3aHWsI
MIOMOIIY IALMEHTY CHUCTEMbl MEPONPHITUI 10 MEIUIMHCKOH
peaGHJ’[I/ITaLlI/II/I. 3HaYUMBIM YCIIOBHUEM SBJISICTCA OGCCHG‘-{GHI/IG
COBPEMEHHbBIMU MCAULUMHCKUMU W OpraHu3allMOHHbBIMH TEX-
HOJIOTUSAMH, BBICOKO npod)eccnorlaanmMn MCIUIUHCKHUMH H
YIPaBIEHYSCKUMH KaJpaMH C LEelbio 00eCIeueHus JOCTYTHO-
CTH aJIeKBaTHOH BBICOKOKBAJIH(HUIUPOBAHHON MYJIBTHIUCIIH-
TUTMHAPHON MEIUUIMHCKON peaduiIuTaluu JJIs BCeX CIIOEB Ha-
CEJICHUsI CTPAHbI.

Peabunuranus npeactaBiseT co00i KOMIICKCHBIN, YpE3BbI-
YaifHO Pa3BETBIICHHBIH U, BMECTE C TE€M, CUCTEMHO OPraHu30-
BaHHBII TPOIIECC 0C000i chepbl METUIIMHCKOMN ACATSIBHOCTH -
BOCCTAHOBHUTEIBHOW MEIMIMHBI. MEIUIIUHCKAS PeaOHTUTAIS
SIBJISIETCS. HEOTHEMIIEMOH M Ype3BbIYaiHO 3HAUMMOIl COCTaBHOMN
YacThIO JICUEOHOrO Mpollecca U MPEeacTaBasieT coboi o0bean-
HEHHBIH 0OIIel Ienbl0 KOMIUIEKC Pa3jIMuHbIX MEPONPUSITHH,
HPU3BAHHBIX MOBBICUTh d(P(EKTUBHOCTD JICYCHHUS U KaueCTBO
JKU3HU nauueHTa [7].

OIHMM M3 OCHOBOIIONATAIONIMX KpUTEpHEB 3(PPEKTHBHOCTH
MEMIMHCKON peabnIINTaIUH SIBIISICTCS] HE CTOJIBKO caM 1o cede
00beM OKa3aHHOI MEIUIUHCKOM MOMOIIH, a YPOBEHb JIOCTHI-
HYTBIX HNallUCHTOM TpeGyeMbe (byHKLIPIOHaJ'[beIX BO3MOXHO-
cTel 3a BpEMsi, OTBEACHHOC JJIA IIPOBEACHMWS JICUCHU S, BKIIKOYas
CTENEHb €r0 CaMOCTOSITEIbHOCTH, (U3NYECKOW aBTOHOMHOCTH
1 COLIMAIbHON aKTHBHOCTH.

ITockonbKy OOHUM M3 HamOoyee HANIAJHBIX IOKa3aTeleit
3G PEKTUBHOCTH OKAa3aHUS MEAUIIUHCKON TOMOIIN Pa3IndHBIM
CJIOSIM HACEJICHHUs SIBJISICTCS PeaOMIIMTAIIMOHHBIA €€ acIeKT, TO
OCHOBHOl II€JIbI0 B Pa3BUTHUHM CHUCTEMbI 3/IPAaBOOXPAHCHUS B
Halleil cTpaHe JOJKHO CTaTh ynpoueHue (GOpMHUPOBAHUS BCe-
CTOPOHHE pa3BUTON M 3(P(HEKTHUBHON CITYy)KOBI MEIUIIMHCKOM
peabmmuraiu. Ee noctmkenne obecriednBaeTcst pelIeHHEM
BOIIPOCOB I/IHCTI/ITyLII/IOHaJ'IbHOI\/'I opraHusanui, HOPMaTruBHOI'O
obecrieueH st U TMOJJICPKKUA B COOTBETCTBHU C COBPEMEHHBIMU
CTanapTaMu CHUCTEMBbI IMOBBIIICHUSA Ka4€CTBa MEIULIMHCKOI'O
n COLMAJIBHOIO 06CJ'ly)KI/IBaHI/Iﬂ IMAalMEHTOB C OIPAaHUYCHUSIMU
3JI0POBBS U YJIYUIICHHSI KaY€CTBA MX JKU3HU, 0COOCHHO JIJISI JIUIL
MOKUJIOTO U CTApUYECKOro BO3pacTa.

CoBepliieHCTBOBaHNE HUH(QPACTPYKTYPhI B LEJIOM U HOpMa-
THUBHOTO COITPOBOXIACHUSA, B HACTHOCTU ACATCIBHOCTU CJ'Iy)KGbI
MEIUIMHCKON peabuinuTaluu, J0JKHO IpelycMaTpuBaTh oIpe-
JIeJICHHE €€ OCHOBHBIX OpPraHU3alMOHHBIX HJICH.

OpuuM 13 6a30BBIX HPUHIMIOB 3(P(PEKTHBHO (QYHKIIMOHHUPY-
foHIed CITy)KObI MEMIIMHCKOM peabuIIuTalMy SIBISICTCS TIPHHITHIT
KOHCOJIMIALUU ACATEIbHOCTA U OObEIUHEHNUS YCUIIHI - UHTErpU-
POBaHHBIN MEXTUCUUITMHAPHBIN ITOAXO/] K BEJICHHIO TALIUEHTOB C
HOTPEOHOCTSIMU B MEIIUIIMHCKOM peadumTanuy [8].

Komanaupiii npuHmmn paboThl mpearnoyiaraet, Hapsay ¢
Ll]:)e3Bl>I‘{aI‘/JIHO BAXXHBIMH CBOCBPEMCHHBIMU KOHCYJIbBTAllUAMU
Bpauei-CIeNUaNIUCTOB (OTOJAPUHIONIOL, OKYJIHUCT, HEBPOJIOT,
SIMJICHTONIOT), PELICHHE BOIPOCOB IMEPEIBIKCHHUS M TpPaHC-
MOPTUPOBKY MALIUEHTOB, B3aUMOJCHCTBH ¢ OpuragaMu CKopoi
A HEOTJIOKHOM IIOMOIIX, BO3MOXHOI'O IPHUBJICUHCHWUA BOJIOHTEC-
POB, IyXOBHOH M MOpPaJIbHOM TMOAJEPIKKA MEAMIIMHCKUAM IICH-
X0JI0oroM. Bce OTHOIICHUSI, BOSHUKAIOIINE MKy Pa3IMIHBIMU
Y4JaCcTHHUKaMU OpraHusaluu MepOl’lpl/IﬂTI/Iﬁ 1o Me}lHuHHCKOﬁ
peabuutaiuu, TpeOyIOT YETKOH OTPeryjInpOBaHHOCTH U Jie-
TaJIbHOI'O HOPMATHUBHOTO 3aKPCIICHUS B BEIOMCTBEHHBIX JIOKY-
MeHTaxX (MOPSAAKH, CTAHAAPTHI) U B COOTBETCTBYIOLIUX HOpMa-
THUBHBIX IIPABOBLIX aKTaXx.

Ocoboro HOpPMAaTHBHOIO o0OecredeHnsi TpedyeT HpaBOBOMA
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CTaTyC COLMAJILHOTO MEIHIUHCKOTO pabOTHHUKA, ITPOBOISIIETO
KOHCYJIBTallUM 10 BOIPOCAM JIbIOTHOTO U JIONOJHUTEILHOTO
JICKApCTBEHHOI'O0 00ECIICUCHHUS, MOIYUYEHHs CPEACTB MO YXOIy
3a NALIMCHTOM U CPE/CTB MEPEABUKEHUS, a TAKXKE OTUACTU OCY-
IIECTBIISIOIIEIO IOPUANYECKOE CONPOBOXKICHUE MALUEHTOB U
UX 3aKOHHBIX NPeICTaBUTEICH.

[MTockonbKy Ha dTare MEIULIUHCKOH peaduiIuTaluy HanboIIb-
1I€€ YHCIIO KOHTAKTOB, 3HAUMMBIX B MEIUIIMHCKOM OTHOLLICHHH,
IPUXOAUTCS Ha CpPEIHEEe 3BEHO 3[paBOOXPAHEHUs, Ype3BbIYali-
HO B2)KHOE 3HAYCHHE MMeeT HOPMATUBHOE 0OecreueHne opra-
HU3aLMU CIICIHAIBHBIX 00Y4aloUX KypCOB sl CHELUaINCTOB
CECTPHUHCKOTO YpOBHs (00ydeHHe MpoduIIaKTHKE MPOJIeIKHEH,
QJIOJIOTMYECKUM IpreMaM 00e300/IMBaHusl, IPEIYPEKIACHUIO
SMOLIMOHAJILHOTO BBITOPAHHUS IIEPCOHAIIA) KAK CaMOCTOSTEIBHBIX
[IMKJIOB TTOBBIIICHUS KBATM(HKAIINK, & TAKKE HOPMAaTUBHOE 00e-
CIIEUCHHUE OpraHu3aL|u U paboThl napameuuuHckux «ILkon yxo-
J1a 3 JISKaYMMH OOJIbHBIMI, 00YYarOLIHX CIICLUaIbHBIM 3HAHUAM
U 0COOBIM HaBBIKAM yxozia W3 00JacTH IMaJUIHAaTHBHOW ITOMOLLH,
0e30macHOMY MEePEeMEILICHHIO, MacCaXKy, BOCCTAHOBJICHHIO KOMMY-
HHKATUBHBIX, B IIEPBYIO OYEPE/Ib PEUEBBIX, HABBIKOB.

HasBaHHBIM HampaBiICHUSIM JI€ATEIBHOCTH MO0 MEIULIMHCKON
peabunuTanuu OyneT COOTBETCTBOBAaTh Pa3BUTHE Ha TEPPH-
TOPUM BCEHl CTpaHbl M OTACIBHBIX PETHOHOB MYJIBTHAUCIIH-
IUIMHAPHON MEIMIIMHCKON pPEaOUIUTONIOTHH KaK 3HAYUMOrO
MHCTPYMEHTA peaju3aluy NPUHIKIA KOHCOIUAALMHN MEKIANC-
LUIJIMHAPHBIX U MEXOTPAcIEBbIX YCHINH B MEIULIMHCKON pe-
aOWIMTAlMK 33 CYeT OObeIUHEHHMS CIICHUAINCTOB BpaueOHOro
U CECTPUHCKOI'O 3BEHA, [1E1aroroB, IICUXOJIOT0B, CIELUAIUCTOB
B obnactu (u3nuecKod KyJIbTYphl M CHOpPTa, MpPEICTaBUTENCH
CITy>K0 COIUATBHOM 3aIIUTHI.

HasBannas Bblle criennduKa OpraHu3aliy U OKa3aHus I0-
MOIIH B 00JIACTH MEIUIMHCKOW PeaOMINTAIIMH JOJDKHA HAXO-
JUTh OTPAKCHUE B MOJIOKEHHSIX COOTBETCTBYIOLIEH HOPMAaTHUB-
HOI1 IpaBoBOit 6a3bI.

HopmaruBHas npaBoBas 0a3a, peryaupyomias OTHOLIIEHHs U
JIeSITEIbHOCTh B 00J1aCTH OpraHU3alluy U OKa3aHUs IIOMOILH 110
MEIUIIMHCKOW PeabHINTAIlMi B CTpaHe, MPEICTABISIET COOOi
CBOJI psiJia HOPMATHBHBIX JIOKYMEHTOB (heiepalibHOrO YPOBHSL.

Hopmamuenas npasosas 6aza ¢hedepanvhozo yposus. B Poc-
cuiickoit demepaiy BOMPOCHl MEIMIMHCKOW peabuInTauu
perynupyrorcs B IepByrto odepens nonoxkenusmu Crarbu 40
«MemuuuHcKas peaOMINTaLUs U CaHATOPHO-KYPOPTHOE Jieue-
HHUe» 0a30BOro Ui 37paBooxpaHeHHss dDenepanbHOro 3aKoHA
ot 21.11.2011 Ne 323-®3 (pex. ot 03.07.2016) «O6 ocHoBax
OXpaHbl 3710pOBbs rpaxkian B Poccuiickoii denepanuu» (¢ u3m.
U JI011., BCTYIL B cuity ¢ 03.10.2016) (kypcuB - Haw):

«1. MenunuHcKas peaOUInTaIHs - KOMIUIEKC MEPOTIPHSTHI
MEIUIMHCKOTO M IICHXOJOTMYECKOro XapaKTepa, HallpaBieH-
HBIX Ha MOJIHOE MJIM YaCTUYHOE BOCCTAHOBJICHHE HAPYLICHHBIX
¥ (MJTM) KOMITCHCALIMIO yTPaYeHHBIX (PYHKIHIT TOPaKEHHOIO opra-
Ha 1100 CHUCTEMBI OpraHu3Ma, Nojyiepanne GpyHKIumil opranuma
B IIPOLIECCE 3aBEPILECHUS OCTPO PA3BUBILETOCS MATOIOTMYECKOIO
nporecca uix 000CTPEHHsT XPOHUUYECKOTO aToJIONHYECKOro Mpo-
1[ecca B OpraHu3Me, a TaKKe Ha ero MpenynpexIeHue, PaHHIOH
JIMArHOCTHKY ¥ KOPPEKIIMIO BO3MOYKHBIX HapyIIeHHH (QyHKIHMIT 11o-
BPEIK/ICHHBIX OPraHOB JIM0O0 CUCTEM OpraHu3Ma, IpeaylnpexacHue
Y CHIDKCHHUE CTETICHU BO3MOYKHON MHBAIMIHOCTH, Y/Iy4llleHHE Ka-
YeCTBA JKH3HH, COXPAHCHHE PabOTOCIIOCOOHOCTH MAIMEHTa U ero
COLMAJIBHYIO HHTETPALHIO B OOLIECTBO.

2. MenuuMHcKas peaOMIUTalUs OCYILECTBISCTCS B MEIU-
LIUHCKUX OPraHU3alMAX U BKIIOYAET B ce0s KOMIIJIEKCHOE MpU-
MEHEHHUE MPUPO/IHBIX JIeYeOHBIX (PAKTOPOB, JIEKAPCTBEHHOM, He-
MEIMKaMEHTO3HOH Tepanuu U APYTUX METOJOB.
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3. CaHaTOpHO-KYpOPTHOE JICUCHUE BKIIIOYAET B ceOs Melu-
LIMHCKYIO IIOMOIb, OCYILECTBISEMYI MEIULMHCKUMHU Opra-
HHM3AIMIMH (CaHATOPHO-KYPOPTHBIMHM OpPraHHU3aIMsIMH) B IIPO-
(DUITAKTHYCCKHX, JICUCOHBIX W PEAOMIHTAIMOHHBIX LEIAX Ha
OCHOBE HCIIOJIb30BaHMS IPUPOAHBIX JICYEOHBIX PECYPCOB, B TOM
YHCIIe B YCIIOBUSX NPEObIBaHMS B JIeUeOHO-0310POBUTEIBHBIX
MECTHOCTSIX M Ha KypOopTax.

4. CaHaTOpHO-KYPOPTHOE JICUEHUE HANIPABIICHO Ha:

1) axTHUBaIMIO 3AIUTHO-IIPUCIIOCOOUTENIBHBIX PEAKLUi op-
raHM3Ma B LEJIAX MPOPHIAKTUKY 3a00ICBaHHIA, 03M0POBICHUS;

2) BoccTaHOBJICHHE M (MJIM) KOMIICHCALUIO (YHKLMH opra-
HHM3Ma, HApYIICHHBIX BCIICICTBHE TPaBM, ONEpalrili ¥ XPOHH-
YeCKUX 3a00JIeBaHU, YMEHBIICHHE KOJUYeCTBAa 00OCTPEHUIA,
YAJIMHEHHUE Neprojia PEMUCCHH, 3aMe/IIeHHe Pa3BUTHUs 3aborte-
BaHUH U IpeyNpexIeHIE HHBAIUIHOCTH B Ka4€CTBE OJJHOTO U3
9TaNoB MEAMLIMHCKON peaOHIuTaINU.

5. TTopsok opraHu3aiyi MEAUIIHHCKON PeaOITUTAIINH U Ca-
HATOPHO-KYypPOPTHOT'O JICUCHHUS, TIEPEUCHb MEIULIMHCKUX IOKa-
3aHUH U NTPOTUBOIIOKA3aHUH [Isi MEITUIIMHCKON peaduinTaiuu
U CaHATOPHO-KYPOPTHOTO JICUCHUS YTBEPKIAIOTCS YIOIHOMO-
4yeHHbIM DeiepanbHbIM OPraHOM HCIIOJIHUTEIBHOM BIacTHy.

[TonoxkeHuss 0 MEIUIIMHCKOW peaduIuTaluu B TEKCTE JaH-
HOr0O HOPMAaTHBHOIO IIPABOBOIO JOKYMEHTA B 3HAUUTEIbHOU
CTENEHH SIBJIAIOTCS IPABOBOW HOBEJUIOW, IOCKOJIBKY MX 3aKO-
HOJATeNIbHOE 3aKperyIeHNe OTAENIBHOM CTaThel B MpeblIynX
no Bpemenu OCHOBax 3aKOHOJATENbCTBA B cepe 3apaBooxpa-
HeHus oT 1993 1. orcyrerByeT (cM. DenepanbHblil 3aK0H OT 22
uronst 1993 . Ne 5487-1 «OcHoBBI 3akoHOAaTeNnbCcTBA Poccuii-
ckoit denepanu 06 OXpaHe 3T0POBbsS TPAKIAAHY).

OCHOBHOI MacCHB HOPMATHBHBIX IPABOBBIX JIOKYMEHTOB,
PEryaupyOLIMX OTHOIICHHUS B chepe MEAULIMHCKON peaduuTa-
LIMH, COCTABJISIIOT CIEAYIOIINE JOKYMEHTHI.

Denepanbhblii 3aKk0H 0T 23 okTsa0ps 2003 roma Ne 132-03
«O0 U3MEHEeHUAX B HEKOTOPBIX 3aKOHOAATEIbHBIX akTax P® mo
BOIpOCaM peabuIMTalui HHBAJIKIOBY. B uacTHOCTH, B JaHHOM
3aKOHE TPECTABICHO CIIEAYIOLIee TOIIKOBAHHE ITOHTHS peadu-
JIUTALUH:

«Peabunuranusi HHBAJIMIOB - CHCTEMa M IPOLECC MOIHOTO
WM YaCTHYHOTO BOCCTAHOBJICHHSI CIIOCOOHOCTEI WHBAJIMIOB
K OBITOBOI1, OOIIECTBEHHON ¥ MPOPECCUOHATBHON ACATECIBHO-
ctu. PeaOmiintanns nHBaIMI0B HAIpaBieHa Ha yCTPAaHEHUE W
BO3MO)KHO 00JIee TTOJIHYI0 KOMIICHCAIMIO OTPaHUYCHUH KH3HE-
JIeSTeIbHOCTH, BBI3BAHHBIX HAPYILICHUEM 3/I0POBbSI CO CTOWKUM
paccTpoiicTBOM (YHKIHI OpraHm3Ma, B IEISX COIUATbHON
aJlanTaluy UHBAJINAOB, JOCTH)KEHHUS UMHU MaTepHaIbHOM He3a-
BHUCHMOCTH U UX MHTCTPAIMH B OOLICCTBOY.

B Ilpuxaze Munsnpasa P® or 1 urons 2003 roxa Ne 297 «O
Bpaue BOCCTAHOBUTEIBHOM MEIULIMHBD) ONPEAEISAIOTCS OCHOB-
HblC HAIpaBJICHUSA AEATEIBHOCTH Bpada BOCCTAHOBUTEIbHOU
METHIIAHBI:

«i11. 4. Bpad BOCCTaHOBUTEJIBLHON MEIUIIMHBI, HA OCHOBE UMe-
FOIIUXCS] METOIMUYCCKUX PEKOMEHIAIMIA 1 TIOCOOHIA I7Is Bpadeid,
pa3pabarbiBaeT MHAMBUIYaJbHBIC MPOTPAMMBbl O310POBICHUS
U peaOWINTaluy, NPEeAyCMaTPUBAIOUIME KOMIIJIEKCHOE IpH-
MEHEHHE NPEHMYILIECTBEHHO HEMEIUKAMEHTO3HbIX METOOB,
HAIPaBJICHHBIX Ha TOBBIIMICHHE (YHKIIMOHAIBHBIX PE3CPBOB
3[J0pPOBbs YEJIOBEKa, BOCCTAHOBJICHHUE €r0 ONTHMAaJIbHON pabo-
TOCHOCOOHOCTH, a IIPH HAJIMYHMH BBISIBICHHBIX 3a00JI€BaHuUi - HA
CKOpeHIlee BBI3AOPOBICHUE, NPEAYNPEKICHUE PELUIUBOB 3a-
GoJieBaHMs U BOCCTAHOBIICHUE TPYAOCIIOCOOHOCTH MALUSHTOBY.

Takum o0Opa3om, JecsTh JieT Ha3aj ObUIa HNPEINPHHSTA HO-
IBITKA MPEICTABUTh JTAlbl OPraHU3aAIUK M OKAa3aHUs TOMOIIH
0 MEIUIIMHCKOW PeaOMIUTAIMK B Pa3HbIX BEIOMCTBEHHBIX
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MOJ3aKOHHBIX JoKyMeHTax: [Tpukaze MunzapaBa PD «O mo-
psAKe OpraHM3alMyd MEIUIIMHCKOW MOMOIIM 10 BOCCTaHOBHU-
TENbHOW MeauIuHe» (B HacTosiee Bpems aedctByeT Ilpukas
Munzapasa PO or 29 nexabpst 2012 . Ne 17051 «O Ilopsake
OpraHu3aluy MEIMIMHCKON peabminuTanuny) u npoekre [Ipu-
kaza Munznpasa PO «O nopsake okazaHusi MEIUIIMHCKOM TO-
MOIIKM OOJILHBIM TI0 MEIUIIMHCKOW PEeaOHIUTAIII», KOTOPbIH
TaK ¥ OCTAaJICSl B CTaTyce MPoeKTa (B HACTOsIIIee BpeMsi HH(Op-
MalroHHo nipeacrasieH B [Ipunoxenusx k [Tpukasy Munznpa-
Ba PO ot 29 nexabpst 2012 r. Ne 17051 «O Ilopsinke opranusa-
MY MEJMIIMHCKOW peaduIInTaIm ).

Kak 6bu10 nokazano Belie, nonoxenus [pukaza Munucrep-
cTBa 3apaBooxpanenus PO ot 29 nexkabps 2012 . Ne 17051 «O
[Topsinke opraHu3anuy MEIUIIMHCKONW peaduiuTalum» B HaCTO-
sIEe BPEMS SIBIISIIOTCS OCHOBOIIOJIArA0IUM HOPMATHUBHBIM J10-
KyMEHTOM, PEryJIHPYIOIIUM BOIPOCHl OpraHU3allly MEIULHH-
CKOH peaduIMTALK B3POCIIOrO U JETCKOr0 HaCEIEeH!Us Ha OCHO-
BE KOMILJICKCHOTO MPUMEHCHHUS MPUPOIHBIX JeYeOHBIX (HaKTo-
POB, JIEKaPCTBEHHOM, HEMEINKAMEHTO3HON Tepanuu U JIPyrux
MeTO/10B. MeMIMHCKast peabMINTaLHs OCYLIECTBILSIETCS 110 OC-
HOBHBIM KJIaccaM 3a00JICBAaHUN M OTJCIbHBIM HO30JIOTHUECKUM
(dopmam B coorBeTcTBUH C priokeHustMU Nel-21 k [Tpukasy.

MeauuuHcKas peaOwiInTanus OpraHu3yercs B MEIUIMH-
CKUX OpraHu3alusAX, UMEIOMIUX JHLEH3UI0 HAa MEIULUHCKYIO
JIeSITeNIbHOCTh, BKJIIOYas paboThl (YCIyrd) MO MEIUIMHCKOI
peabuuTanuy. MeauuHcKas peabuauTanus OCyIeCTBIISIeTCs
B IUIAHOBOI ()OopMe B paMKax MEPBUYHON MEIMKO-CAaHUTAPHOU
MOMOILM ¥ CIELUAIU3UPOBAHHOMN, B TOM YHUCJIE BBICOKOTEXHO-
JIOTUYHOM, MEIUIMHCKONW IMOMOIIY aMOyIaTopHO, B JHEBHOM
CTallMOHAPE U CTALIMOHAPHO.

AJNTOPUTM OpraHH3alM{ IIPoLecca MEIULIUHCKOW peaduiu-
TalM NAlMEHTa IPelyCMaTPUBAET CIICIYIOLIHE ATAIIbL:

1. BBISBISIIOTCS ¥ OLEHUBAIOTCS KIIMHUYECKOE COCTOSIHUE U
(yHKUIHOHAJIBbHBIE PE3ePBbI MalMeHTa; (HaKTOPbl pHCKa HPOBe-
JICHHsT PeaOMIMTAIIMOHHBIX MEPOTPHITHII, HAPYIICHUS OBITO-
BBIX U MPO(ECCHOHATBHBIX HABBIKOB; OMPAHMYCHUS aKTHBHO-
CTH U YYaCTHs B 3HAUUMBIX JIJISI [TAIIUCHTA COOBITUAX YaCTHOM U
00I1IeCTBEHHOI H3HU; (HaKTOPI OKPYIKAOLIEH CPeJibl, BIUsIO-
IMe Ha UCXOJ peadMINTallMOHHOTO IpolLecca.

2. dopmupyercs Lelb NPOBEACHUS PEaOMIMTALIMOHHBIX
MEpPONPUSATHH, MporpaMMa peaduIuTalud, KOMILUIEKCHOE MPH-
MEHEHHE JICKQpCTBEHHOW, HEMEIMKAaMEHTO3HOW Teparnud u
CPEICTB, aJaNTUPYIOIIUX OKPYXAIOIIYI0 Cpeay K (yHKIHO-
HaJIBHBIM BO3MOXKHOCTSIM TalMenTa u (nin) QyHKIMOHAIbHbIS
BO3MOXKHOCTH MAIlMEHTa K OKpY’XKarollei cpere (B TOM yucie
UCTIOJIb30BAHUE CPECTB MIEPEABIIKEHHS, IPOTE3UPOBAHUS U OP-
TE3UPOBAHUA)

3. OrenuBaercs 3GHEKTUBHOCTh METUIIMHCKUX peadunTa-
IUOHHBIX MEPOTIPUATHIA U IIPOTHO3 UX PE3YIBTATUBHOCTH.

B 3aBHCHMOCTH OT TSKECTH COCTOSHUS MAIUCHTA MEIUIMH-
cKast peaGuIMTalus OCYLIECTBISIETCS B TPH dTara:

Oran [. Octpeiii iepuoz TeueHus: 3a00JIeBaHMS UM TPABMBbI
- B OTJCJICHUU PEaHUMAIMM U MHTCHCHBHOW TEpanmuu MeIu-
[IHCKON OpTaHM3aluy 0 MPOQII0 OCHOBHOTO 3a00JICBaHUS
IpH HAaJUYMU MOATBEPIKACHHON pe3ysbTaTaMi 00CICIOBaHHS
HEePCHEKTHUBBI BOCCTAHOBICHHMS QPyHKIMH (peaOMINTaliMOHHOTO
HOTEHIMAaIa) U OTCYTCTBUU NPOTUBOINOKA3aHUI K METoaM pe-
a0uIMTaIUY;

Oran [I. PanHuii BOCCTaHOBUTEIBHBIN TIEPUOJ] TEUCHHUS 3200~
JIEBAHUSI WJIM TPABMBI, TIO3IHUI peaOuIMTallMOHHBIN IEPUO]T - B
CTalLMOHape MEAMIMHCKON opraHu3aiuu (peaduiInTalMOHHbIH
LCHTP, OT/ICJICHHE PeabUITUTAIINH );

Oran I1I. Panuuii u mo3aHUE peaOUIUTAIIMOHHBINA TEPUOIBI,
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HEePHOJ OCTATOYHBIX SIBJICHHUN TEYCHHs 3a00JIeBaHMsI, IPH XPO-
HUYECKOM TeYeHHH 3a00JeBaHksl BHE 000OCTPEHUSI B OT/ICIICHUH
(xabuHere) peaOunuranuy, (uU3HOTEpanuu, JedeOHOU Gu3-
KYJIBTYpBI, peduiekcoTepariy, MaHyaJIbHOM Teparuu, NCHX0Te-
pamnuu, MeIUIMHCKON IICHXO0JIOTHH, KaOWHETE JIOrore/ia, Cliel-
AIHUCTOB MO MPO(GUII0 OKa3bIBACMOW MEAMIIMHCKON MTOMOIIH
B aMOyJIaTOPHBIX YCJIOBHSX, BBIC3HBIMU OpHIragaMH Ha JOMY
IpY HAJTMYMU TTOATBEPIKACHHOW pe3ysbTaTaMu 00CIeI0BaHHs
HEePCIEKTUBBI BOCCTAHOBIICHUS (PyHKIMH (peaOuINTallnOHHOTO
MOTEHIMAJIA).

Opranu3aiys MeJULHCKOW peadMInTaliy OCYyIeCTBISIeT-
Csl B COOTBETCTBHU C MpoduiieM 3a00eBaHMs MAlUCHTA IS
OIIpe/ieNICHUs] MHIUBHUIYaJIbHON TNPOrpaMMbl peabHIIUTALNH,
OCYIIECTBICHHS TEKYILETro MEAUIIMHCKOTO HAOMIONCHUS U IIPO-
BEJICHUSI KOMIUIEKCA PeaOHINTALMOHHBIX MEPOIIPHATH.

B MeIMIMHCKHMX OpraHM3alysX, OCYIISCTBISIONINX OKa3aHHEe
MEIULIMHCKO [TOMOIIM B aMOYJIaTOPHBIX YCIIOBHSIX, MENIIMHCKASI
peabunurainys NpOBOAUTCS HA OCHOBE KOMAaHIHOIO B3aUMOJEH-
CTBUsI Bpaueli-TeparieBTOB yUacTKOBBIX, Bpauei oOIIel NpakTHKu
(cemeliHbIX Bpaueil) WM WHBIX Bpayel-CHEeUaIUCTOB CO CICLH-
QIMCTAaMH BBIE3THON OpHIra bl MEIMIIMHCKON PeaOMIINTAIIH.

B cranuoHapHbBIX YCIOBHSX, MEAMIMHCKAs peadMInTaLus
OCYILECTBIISIETCS. Ha OCHOBE B3aMMOJCHCTBHS JI€Hallero Bpaya
U Bpaueli-CHeLHaInCTOB ¢ BpauaMu-(prU3H0TeparieBTaMu, Bpada-
MH 110 JiedeOHOH (U3KYIbTYpe, Bpauamu-peduiekcoTeparneBTa-
MH, BpadaMy MaHyaJlbHOH Teparnuy, BpayaMu-IICHXOTepareBTa-
MH, MEAUILMHCKAMH MICUXOJIOTaMH U APYTUMH CIICLUATHCTaMHU,
paboTaroIuMK B 00TacTH MEIUIIMHCKON peabmiuTanuu [9, c.
219-220, c. 250-252; 10, https://base.garant.ru].

CrieyoIyM 3Ha9UMbIM HOPMATHBHBIM JIOKYMEHTOM SIBIISICTCSI
IIpuxa3z Muntpyna «O06 yreepsxaenuu [lopsaxa pazpaboTku u pe-
IIM3aLUY WHANBUTYaIbHON MPOrpaMMBbl peabHITUTaly Wi a0u-
JIMTAlUK UHBAIU/A, MHMBHIYaJIbHOM IPOrpaMMBbl PeaOUIHTALINH
WM abumranuy peGEHKa MHBA/IN/A, BBIIABACMbIX (eepalibHbI-
MH TOCYIaPCTBEHHBIMH YUPEKICHUSIMU MEINKO-COLUAIBHOM IKC-
nepTusbl, U ux Gopm» (2017 B penakumn 2018) No 486H.

B noxkymeHTe maHbl onpesiesieHusl HHBaINIa, peOEHKa-nHBa-
JMJA U TIOHATHSI MHIUBUIYaIbHOM POrpaMMbl peadHIuTaluu
WY a0UIIATALIUU.

WuauBpayaneHas nporpaMma peabWiIUTaluy Hid aOuiuTa-
1y uHBanmuna (nanee - MIIPA nuBanuna) v MHIUBHIyaJlbHAas
nporpaMma peabHInTaluy WK a0WINTaluK peOeHKa-HHBAIH-
na (manee - UITPA pebGenka-uHBaiInaa), pa3pabaTbIBalOTCs U
BBIZAIOTCS (peiepabHBIMU TOCYapPCTBEHHBIMHU YUPEKACHUIMH
MEIMKO-COLIMAIbHON dKcrepTusbl: denepanbHbIM OIOpO Me-
JIMKO-COLMANIBHOM dKcnepTusbl (Hanee - denepanbHoe 00poO),
[JIaBHBIMH OI0PO MEMKO-COLMATIBHON YKCIEPTU3BI 110 CyOBeK-
tam Poccuiickoit @enepaunu (nanee - maBHbie 010po) U UX (u-
JHanamMy - 010p0 MEMKO-COLMATIBHOM IKCIISPTU3BI B TOPOJIAX U
paifonax (masee - 00po).

WITPA unBanmuna (UITPA peGenka-uHBaIM1a) COACPIKUT pea-
OMINTALMOHHBIE WM a0MINTALMOHHBIC MEPOIPHUSITHUS, TEXHH-
YeCKHEe CPE/ICTBA PeadMIUTALUK U YCIyTH, IpeloCTaBIsieMble
UHBAIUILY (peOCHKY-MHBaJIUAY) OECIUIaTHO B COOTBETCTBHU C
(denepaiabHBIM MEpeYHEM PEeadMINTAMOHHBIX MEpONPUATHI,
TEXHUYECKUX CPEACTB PEadWIIUTALMU U YCIIYT, MPeIoCTaBIse-
MBIX HHBaINAY, YTBEPKICHHBIM pacropspkenueM [IpaBureins-
ctBa Poccuiickoit @eneparun ot 30 nexadps 2005 r. N 2347-p
(Cobpanue 3axonoparenbcrBa Poccuiickoit denepanmu, 2006,
N 4, ct. 453; 2010, N 47, ct. 6186; 2013, N 12, cT. 1319; 2014,
N 38, ct. 5096), peaObunnuTannOHHBIC WA A0MITUTAIIHOHHBIC ME-
PONPHATHS, TEXHHUECKUE CPECTBA PeaOMINTALMH, TOBAPhl U
YCJIyTH, B OIUIaTe KOTOPBIX MPUHUMAIOT YYacCTHE CaM MHBAJIN]L
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b0 Apyrue JMia W OpraHu3aliK He3aBUCHMO OT OpraHH3a-
[IMOHHO-TIPABOBBIX ()OPM, a TAKKEe PEKOMEH/yeMbIe TOBAphI U
YCIIYTH, IPEeAHA3HAYCHHBIC /IS COLMAIBHOM alanTalluy U HHTe-
rpalnuy B OOLIECTBO AETeH-MHBAIMUIOB 3a CUET CPEACTB (4aCTH
CPEJICTB) MAaTEPUHCKOTO (CEMEHHOTr0) Karnurara.

BoiBojabl. Takum 00pazoM, ONTUMHU3ALIMS TOTOKOB OOJIBHBIX,
nepepacipeesieHie pecypcoB OTPacid C BBICOKO3AaTPaTHOTIO
CTAllMOHAPHOTO 3Talla B CEKTOP IEPBHUYHON MEIUKO-CaHUTap-
HOH TIOMOILM, COKpAIllEHHE CJIyyaeB BPEMEHHOH M CTOHKOM
yTpaThl TPYLOCIIOCOOHOCTHU KaK CJIEACTBUE ONTUMM3ALUM Jes-
TCIBHOCTU CUCTCMbI Me}ll/ILll/IHCKOi/JI peaGI/mMTaunn [MalMCHTOB
obecrieyaT MOBBILICHHE KauyecTBAa OKa3bIBAGMOW MEIUIIUHCKOM
ITOMOIIIY HACCJIICHUIO, l'[pl/lBejlyT K OITUMHU3alUU IroCy1apCTBCH-
HBIX PacXo[0B KaK Ha JESTENbHOCTh CHCTEMbI 3ApaBOOXpaHe-
HYSL, TaK ¥ HA COLMAJIBHYIO 3aLUTY IpakJaH 3a cuéT coKpalle-
HUSL CJTydaeB BPEMEHHON HETPYIOCIOCOOHOCTH U YMEHbBIICHHS
YHUCJIICHHOCTHU MHBAJIUJ0B.

Pe3yanaTl>I IPOBEACHHOTO MCCICAOBAHUA ZII/I](Ty}OT HGOGXO-
JUMOCTb Pa3pabOTKU EIMHBIX HOPMAaTHBHO-IIPABOBBIX JOKY-
MeHTOB ¥ ENMHON HOMEHKIIAaTYphbl peaOMINTAOHHBIX YUPEIK-
JICHUH, IpeyCMaTpUBAIOILCH peJocTaBICHUE MPpaskIaHaM BO3-
MOKHOCTH B TE€UEHHME Pa3yMHOIO NEPEXOAHOro IepHuoja ajar-
TUPOBATHCA K BHOCUMBIM B 3aKOHOAATCJILCTBO M3MECHCHUSAM, B
YAaCTHOCTH IIOCPEJICTBOM YCTAaHOBJICHHSI BPEMEHHOIO peryiu-
poBaHUA 06LI_IGCTB€HHLIX OTHOI_LleHI/Iﬁ Ha 3aKOHHOM OCHOBAHMU.
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SUMMARY

PECULIARITIES OF LEGAL SUPPORT MEDICAL RE-
HABILITATION OR HABILITATION OF PERSONS
WITH DISABILITIES ELDERLY AND SENILE ON THE
EXAMPLE

IStasevich N., 'Zlatkina N., 'Starzev D., *Kozlov S.

!FSSBI «N.A. Semashko Nacional Research Institute of Pablik
Healthy; *Federal Bureau of medical and social expertise of the
Ministry of labor of Russia, Moscow, Russia

According to the world Health Organization, more than a
quarter of all patients receiving inpatient treatment and up to
half of all outpatient patients need rehabilitation treatment.
In Russia, the need of the elderly and senile population for
medical rehabilitation in multi-specialty health care institu-
tions is up to 400 people per 1000 population.

The research was conducted on the basis of a systematic ap-
proach and the use of modern analytical and statistical methods.

The purpose of the study: to analyze the features of regulatory
support for medical rehabilitation and habilitation of elderly and
senile persons at the present stage.

Keywords: disabled people, elderly and senile age, medical
rehabilitation, normative documents, analysis.

PE3IOME

OCOBEHHOCTH HOPMATHUBHO-ITPABOBOT'O
OBECHEYEHUS MEIWIIMHCKON PEABHWJIUTA-
OUU UM ABUJIMUTAIIMU HMHBAJIMAOB ITOXKHU-
JOI'O U CTAPYECKOI'O BO3PACTA

ICracesnu H.IO., 3narkuna H.E., 'Crapues J[.A.,
ZKosaos C.H.

!QI'BHY «Hayuonanvnoii. HUU obwecmeennozo 300posws
um. HA. Cemawxor; *®@I'BY ®edepanvroe 6i0po meouko-co-
yuanvrou sxcnepmuzvl Munmpyoa Poccuu, Mockea, Poccus

ITo nanubiM Becemuproi Opranuzanuu 3apaBoOXpaHeHUs,
B pea6l/IJ'[I/ITaL[PIOHHOM JICYHCHHUH Hy)K):lalOTCS[ 60.]'[66 YETBECPTHU
BCEX MMALMEHTOB, MOJYYalOLINX JIeYeHHE B CTallMOHAPE U 10
IIOJIOBUHBI BcexX amOynaTropHbIX nanueHToB. B Poccun mo-
TpeOHOCTh HACENeHHs MOXKHUIOr0 M CTap4YecKoro Bo3pacTa B
MEIUIIMHCKONH peaduiIuTalii B MHOTONPO(QHMIBHBIX YUPEK-
JICHUSAX 31paBoOXpaHeHMs cocTaBiseT a0 400 uenoBek Ha
1000 Hacenenus.

Lenp uccnenoBanus - aHaIM3 OCOOCHHOCTEH HOPMAaTUBHO-
IPaBOBOTO 00ECIeUeHNsT MEANLIMHCKON peabuiauTanu u adu-
JIUTAlUY WHBAJINIOB MOXKHIIOTO U CTAPYECKOro BO3pacTa Ha Co-
BPEMEHHOM dTarle Ha puMepe roposa MoCKBEL.

Jlnst peanuzanuy TOCTABJICHHOM LENM TNPOBEAEH aHAIIN3
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MMEIOIIEHCsl HOPMAaTHBHO-IIPABOBOM 0a3bl B OTHOIICHUH Opra-
HHU3allUKW OKa3aHHWA peaGl/lHI/ITa]_II/IOHHOﬁ IIOMOIIM HMHBAJIHWJIaM
HOXKMJIOTO U CTapuecKoro Bo3pacta. B padore ucoiab3oBauch
naHHbIe opunnansHoi ctatuctuku GI'BY ®EMCD Munucrep-
ctBa Tpyaa Poccun u Oromterens BceemupHoit Opranusanun
31paBoOOXpaHeHUsI.

HccnenoBanye npoBOoAUIOCH HA OCHOBE CUCTEMHOTO MOAXO0a
U UCII0JIb30BAHHA COBPEMEHHBIX aHAJIUTUYCCKUX U CTATUCTUYEC-
CKHX METOIOB.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Ha ocHoBaHMM NMPOBEISHHOTO MCCIICAOBAHUS aBTOPAMHM Jie-
JIAETCsI 3aKJIFOYCHUE O 1eJIECO00Pa3HOCTH Pa3padOTKU €IUHBIX
HOPMAaTHBHO-TIPaBOBBIX JTOKYMEHTOB U ENMHOI HOMEHKIATyphI
PeabMIINTALMOHHBIX YUPSKICHUH, MPeIyCMaTPUBAIOLINX ITpe-
JIOCTaBJICHUE I'pa’kJaHaM BO3MOMKHOCTH B TE€UEHHE Pa3syMHOIO
MEPEXOTHOTO MEPUO/Ia AN TUPOBATHCS K BHOCUMBIM B 3aKOHO-
JIaTeJIbCTBO U3MEHEHUSIM, B YaCTHOCTH IOCPEACTBOM yCTAHOB-
JICHUSI BPEMCHHOTO PETyJIMPOBAHUS OOIIECTBCHHBIX OTHOIIIC-
HHMH Ha 3aKOHHOM OCHOBAHUH.
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OBTAINING OF BACTERIOCINES FROM BACTERIA BACILLUS SUBTILIS ATCC 6633 STRAIN
BY ORIGINAL METHODS

Taghiyeva S.

National Academy of Sciences of Azerbaijan, Institute of Microbiology, Department of Biotechnology Baku, Azerbaijan

Modern society cannot be imagined without antibiotics. They
play an important role in medicine and veterinary medicine, be-
cause they help save the lives of people and animals from vari-
ous infections, such as pneumonia, sepsis, tuberculosis and so
on. The first antibiotic was founded by Alexander Fleming in
1929, and the production of antibacterial, antiviral and antifun-
gal antibiotics continues to this day. Antibiotics have become
very affordable and popular, and sometimes they are consumed
by patients without a doctor’s prescription. Uncontrolled con-
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sumption of antimicrobial substances leads to various chal-
lenges. Bacteria develop protective mutations which lead to the
emergence of antibiotic-resistant microbial forms. For example,
Multidrug-Resistant  Mycobacterium Tuberculosis MRMT,
Multidrug-Resistant Staphylococcus Aureus MRSA, Vancomy-
cin-Resistant Enterococci VRE, generally, are not amenable to
therapy. The World Health Organization has reported billions of
Euros spent on this issue. On the other hand, antibiotics have
complications and side effects, such as immune suppression,
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Table 1. Some antibiotics of the Bacillus species

Bacillus species Antibiotic
Bacillus polymyxa, Bacillus Circulans polymyxyn
Bacillus licheniformis , Bacillus Subtilis bacitracin

Bacillus cereus

swittermicin, serexin

Bacillus laterosporus

laterosporin

Bacillus pumilus

pumulin

Bacillus brevis

tyrocidine, gramicidin, edein, brevolin, bresin, brevigen, gratisin, graceylin, comisan,

memorialin, esein, bresein

Bacillus circulans

cirkulin

Bacillus subtilis

polymyxin, difficidin, subtilin, mycobacillin, bacitracin

toxicity. For instance, aminoglycoside (gentamycin, kanamycin,
streptomycin, amikacin) and cephalosporin (zinacef, cefoxitin)
may harm central nervous system, it leads to headache, loss
of hearing and vision [9], macrolides (azithromycin, roxithro-
mycin) also have side neurotoxic effects [7]. Tetracyclines can
cause gastrointestinal upsets and photosensitivity [5]. Chlor-
amphenicol may exhibit negative properties such as hypo- and
aplastic anemia and thrombocytopenia. Fluorquinolones can
damage the heart and blood vessels [6] and this list can be writ-
ten even longer.

Side effects, cumulating in alive organism, are factors limiting
the use of synthetic antibiotics for such contingents as children,
pregnant women and patients with severe non-infectious diseas-
es. Opportunistic infections, the main source of nosocomial
infections, develop as a result of antibiotic therapy without
a preliminary sensitivity test [4,8]. Antibiotics enter the hu-
man body with animal food if domestic animals and chicken
received therapy. Synthetic antimicrobial substances poorly
decomposed in the environment and destroy the beneficial
microflora of nature.

Based on the foregoing, it can be argued that creation of new
safe antibacterial substances is become an important task for sci-
entists. Use of bacteriocins may be the solution to the problem.
They have no side effects; usually do not cause sensitization, im-
munodeficiency and resistance. They are also environmentally
friendly. From this point of view, bacteriocins are at the center
of our interest. Bacteriocines are peptides produced by certain
types of bacteria against other competitive bacteria. The number
of microorganisms producing bacteriocins is limited, but espe-
cially representatives of the genus Bacillus are well-known pro-
ducents. Thus, the use of bacteria of the genus Bacillus opens up
wide prospects for this type of research.

Suitability of the Bacillus subtilis ATCC 6633 for production
of bacteriocins.

Bacillus subtilis, so-called hay bacillus, is widespread in na-
ture, in dry grass and soil as well. According to ecologically
adaptive genes, it is able to survive in environmental challenges.
It is an inhabitant of the gastrointestinal tract of animals and
humans [2]. Being potentially productive facultative aerobes,
these bacteria do not require special conditions for reproduc-
tion, and due to the formation of spores are well preserved in
the environment. Since 14% of healthy adults has a coloniza-
tion of the gastrointestinal tract, B. subtilis is not a pathogen,
and it is considered as an opportunistic infection. Even US FDA
Center for Veterinary Medicine and Canadian Food Inspection
Agency approved it as an animal feed ingredient. Moreover,
these bacteria are quite accessible for experiments, because they
are widely distributed in the environment: water, soil, dust, air.
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Bacillus subtilis are quite stable and may be easily cultivated on
the ordinary nutrient media, do not require special conditions
for reproduction.

Genus Bacillus as the source of biologically active sub-
stances.

Obviously, many bacterial species of the genus Bacillus have
justified themselves as producers of bacteriocins and other bio-
logically active substances not only on the scientific, but also on
the industrial scale. At the same time, these are optimal microor-
ganisms for genetic engineering. Mutated strains are useful for
syntheses of amino acids, polysaccharides, hyaluronic acid for
cosmetics, amylase and protease in detergent production. Some
Bacillus bacteria activate humoral immunity with the secretion
of IgM, IgG n IgA. That is why some Bacillus subtilis strains
are helpful for medicine as probiotics which stimulate immunity.
For instance, the WS-1 strain of this microbe was mentioned in
scientific studies [10]. It is reported that from 167 known anti-
biotics produced by Genus Bacillus, 66 antibiotics are the prod-
ucts of Bacillus subtilis [1,3]. A brief list of those antibiotics
have been shown in the Table 1.

When examining the literature on the subject, data on the use
of Bacillus subtilis subsp. spizizenii ATCC 6633 strain for the
synthesis of antibiotics or bacteriocins were not found. This
strain is considered solely as a control strain for bacteriology
culturing and QC applications. Thereby, our scientific study was
devoted to the investigation of the ability of this particular strain
to inhibit the growth of other bacteria in the laboratory for deter-
mination of the ATCC 6633 as a suitable strain for the synthesis
of bacteriocins. For this purpose, the antibacterial properties of
the strain Bacillus cereus ATCC 6633 were detected by specially
developed two new methods.

Material and methods. For determination of the possible
bacterial antagonism of Bacillus subtilis ATCC 6633 with other
bacteria, the author developed two new methods.

For the first method, during the experiments Bacillus subti-
lis ATCC 6633 was jointly cultured with five gram-positive and
five gram-negative bacteria: for instance, Bacillus subtilis was
streaked to the “upper” semicircle of Petri dish, other bacteria to
the “lower” Petri semicircle or vice versa. After overnight incu-
bation, co-growth of the bacteria was observed and the mutual
influence of bacteria was described.

The second method was similar to bacteriophage-typing of
bacteria. Despite bacteriophage-typing, in our method, the inoc-
ulum of Bacillus subtilis was added as a drop to freshly streaked
and dried plate few minutes after culturing one of the ten afore-
mentioned bacteria before incubation. The rules of biosecurity
and biosafety, as well as the principles of Good Laboratory Prac-
tice (World Health Organization) were strictly adhered.
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Table 2. Analysis of joint bacteriological culturing of bacteria Bacillus Subtilis ATCC 6633

with other bacteria in order to detect antagonism

No Name of bacteria | Bacillus Subtilis
Gram-positive bacteria
Staphylococcus aureus Antagonism was not observed
2 Staphylococcus epidermidis Bacillus Subtilis inhibited growth of Staphilococcus Epidermidis
3 Streptococcus pyogenes Bacillus Subtilis inhibited growth of Streptococcus pyogenes, spread to the semi-
cyrcle, where Streptococcus pyogenes was cultured
Bacillus Subtilis on the Sheep Blood Agar inhibited growth of Streptococcus
4 Streptococcus aqalactia Agalactia, on Meat-Pepton Agar Bacillus Subtilis passed the border and grown
on the field of own streaking and the field streaked by St Agalactia
Bacillus Subtilis on the Sheep Blood Agar inhibited growth of Enterococcus
5 Enterococcus fecalis Fecalis, on Meat-Pepton Agar Bacillus Subtilis passed the border and grown on
the field of own streaking and the field streaked by Enterococcus Fecalis
Qram-negative bacteria
6 Escherichia coli Antagonism not observed
7 Pseudomonos aerogenosa Pseudomonos Aerogenosa inhibited growth of Bacillus Subtilis.
8 Salmonella typhimurium Antagonism not observed
9 Proteus mirabilis Antagonism not observed
10 Shigella flexneri Antagonism not observed

For detection of antibacterial qualities of the B.subtilis subsp.
spizizenii lyophilized strains of ATCC (American Type Culture
Collection) were used to prevent mistakes, which is more prob-
able with wild strains. The first part of the experiments proved
the viability of bacterial strains and their suitability for labo-
ratory research. Lyophilized bacteria Bacillus subtilis (ATCC
6633), as well as Gram-positive bacteria Staphylococcus aureus
(ATCC 29213), Staphylococcus epidermidis (ATCC 12228),
Streptococcus pyogenes (ATCC 19615), Streptococcus agalac-
tia (ATCC 13813), Enterococcus Fecalis (ATCC 29212) and
Gram-negative bacteria Escherichia coli (ATCC 15922), Pseu-
domonas aeruginosa (ATCC 27853), Salmonella typhimurium
(ATCC 14028), Proteus mirabilis (ATCC 25933), Shigella flex-
neri (ATCC 12022) were cultured and tested. Attps://www.atcc.
org/en/Products/Cells _and Microorganisms/Bacteria.aspx

In order to test the viability and suitability of the selected
bacteria to the experiment, they all were re-identified. The re-
sults of manual and automatic identification confirmed that the
bacteria are convenient for research. Culture media also were
previously tested, i.e. their sterility and ability to ensure normal
bacterial growth were checked out. All bacterial culturing were
performed on simple Nutrient agar (Oxoid) and Blood agar (Ox-
oid) with the addition of natural sheep red blood cells.

During the first part of the main laboratory experiment, anti-
bacterial properties of Bacillus subtilis were investigated by two
original methods.

In the first method, each Petri dish on the outer bottom was
split into two halves with a marker and was marked with the
names of the bacteria. On each plate Bacillus Cereus was
streaked on one half of each plate and the other half-circle was
used for one of the Gram-positive or Gram-negative bacteria.
The experiment was conducted repeatedly using both nutrient me-
dia. All bio-safety regulations were strictly followed to prevent con-
tamination and counterfeit results. After incubation in thermostat
at 37° C for 18 h, co-bacterial growth was observed and analyzed.
Inhibitory growth of some bacteria (rare colonies or absolutely ab-
sence of that) was found near the cross-sectional line.

In the second method, two distinct drops of Bacillus cereus
and Bacillus subtilis inoculums (suspension) were added to the
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plate, streaked out with one of the Gram-positive or Gram-neg-
ative bacteria, dried for a few minutes, then incubated at 37° C
for 18 h. Only few colonies were observed in the “clean area”
around the Bacillus subtilis ATCC 6633 drop. Most Petri dishes
were photographed and systematized. As a result of both meth-
ods, it was found that bacteria of Bacillus genus, specifically
Bacillus cereus and Bacillus subtilis have antibacterial proper-
ties in vitro. It means that Bacillus subtilis ATCC 6633 delay the
growth of other bacteria and sometimes inhibits them complete-
ly. The results of the experiment are shown in Table 2. The text
explaining the nature of the discovered antagonism is italicized.

The purpose of the next part of the study was obtaining an
antibacterial matter from bacterial cells Bacillus subtilis ATCC
6633. It was supposed that the bacteria will actively produce
this type of substances in condition of limited nutrients, for in-
stance, during the overgrowth of bacteria on the Petri dish, when
nutrients will not cover sufficient needs of a large number of
multiplied bacteria. For recreation of such environment, Bacil-
lus subtilis bacteria was cultured to the Sheep Blood Agar (plate
with diameter 80mm, thickness of agar layer 2.5mm) and in-
cubated for 72 hours at 37°C. After that, all colonies from the
dish were collected in a tube with 3 ml of sterile normal saline
and shaked on a simple blood roller RMS5 (Assistant) during 24
hours at room temperature 25°C to wash out active matters from
bacterial cells. Then the tube was centrifuged for 20 minutes at
the speed of 3000 rpm to set down bacterial cells to the bottom.
Antibacterial qualities of the supernatant were controlled by our
second method, described above, by dropping filtered superna-
tant to the plates just streaked by selected bacteria, which were
inhibited by Bacillus subtilis at the first step of experiments,
actually it was Staphylococcus epidermidis, Streptococcus pyo-
genes, Streptococcus agalactia and Enterococcus fecalis. After
overnight incubation, the results of the experiment were con-
firmed by antibacterial effect of the obtained substance to these
Gram+ bacteria.

For separation of the new bacteriocin, ammonium sulfate was
added slowly to the supernatant to precipitate the antibiotic-protein,
with continuous shaking. The precipitated protein, which is actually
our obtained bacteriocin, was separated by centrifugation at 5000
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rpm for 30 min and after that dissolved in Tris-buffer and stored.

Results and discussion. Resistance decline of classical an-
tibiotics is a serious challenge for medicine and veterinary as
well. Available antibiotics are characterized by various toxic
effects and contraindications. From this point of view, the dis-
covery of naturally safe bacteriostatics is an important field of
biotechnology. That is why this subject was chosen for the study.
Bacillus subtilis as affordable and more or less safe microorgan-
ism was very attractive for this purpose. Obtaining antibacterial
matter using the easiest possible technology applicable for fac-
tory producing was a very important option in the process. Thus,
in this study, antibacterial effects of bacteria Bacillus subtilis to
other bacteria were investigated by two original methods. Then,
some antibacterial substance was prepared from Bacillus subti-
lis culture and its bacteriostatic influence on Gr+ bacteria was
observed. In our experiments, new agent prevented the growth
of Staphylococcus epidermidis, Streptococcus pyogenes, and
Streptococcus agalactia. Further research is necessary to deter-
mine an optimal manner for extracting active ingredient from
the obtained antibacterial substance and measuring the activity.

A number of side effects and contraindications inherent in
antibiotics, the development of resistant forms, allergies have
made it necessary to look for medicines of new quality. In this
regard, bacteriocins are in the spotlight. Unlike antibiotics, these
protein-structured substances are not characterized by antibiotic
shortcomings. But the low number of microorganisms which in-
volved in the study, the lack of high-yielding producent bacteria
is important reasons for such studies. The lack of clarification
of a number of issues makes it necessary to conduct research
in this area. On the other hand, some studies have shown that
bacteriocins are a promising tool for prolonging the shelf life
of nutrients, which can be considered as an additional argument
that strengthens the need and relevance of the search for bac-
teriocins and appropriate bacterial strains. Further experiments
will be conducted for purification of the obtained bacteriocin
and determination of its properties.
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SUMMARY

OBTAINING OF BACTERIOCINES FROM BACTERIA
BACILLUS SUBTILIS ATCC 6633 STRAIN BY ORIGI-
NAL METHODS

Taghiyeva S.

National Academy of Sciences of Azerbaijan, Institute of Micro-
biology, Department of Biotechnology Baku, Azerbaijan

In recent years, bacteriocins were in the centre of scientific
discussions. Nowadays it is considered that these biologically
active substances could be an adequate replacement for clas-
sic synthetic antibiotics. They play an important role in the
syntheses of various antimicrobial matters, such as disinfec-
tants, pesticides, bacteriophages and so on. Being a product
of the vital activity of bacteria, in nature these substances
protect bacteria from bacteria-competitors. According to
numerous scientific studies, they demonstrate bacteriostatic
and bactericidal effects in vivo and in vitro. Moreover, they
are safer for a macroorganism and the environment, and al-
most do not have side effects. Bacteriocins also do not cause
sensibilisation and suppression of immunity. Due to their
antibacterial effect, bacteriocins are already used in therapy
(colibacterin, bifidumbacterin), veterinary medicine (nisin),
food industry (bacteriocins of the Lactobacillus), and agricul-
ture (phytolavin). Since just some bacteria secrets bacteriocins,
the list of producer bacteria is relatively short.

It was established that bacteria of the Genus Bacillus, in par-
ticular, Bacillus subtilis, possess such safety indicators and cul-
tural properties that allow the usage of it for the synthesis of
bacteriocins. In this regard, this study was devoted to the investi-
gation of antimicrobial properties of the Bacillus subtilis ATCC
6633, as a potential source of new drugs. Especially for deter-
mination of the antibacterial effects, the author has developed
two original methods. The indicated strain ATCC6633 was co-
cultured with five Gram-negative and five Gram-positive bacte-
ria and the certain antagonism was detected. In the experiments,
Bacillus subtilis has inhibited the growth of Staphylococcus
epidermidis, Streptococcus pyogenes, Streptococcus agalactia
and Enterococcus fecalis. At the further study, few attempts to
obtain antimicrobial agent from ATCC 6633 were successfully
performed.

Review of the methods of bacteriocine synthesis used in
different laboratories shown that most of that methods are not
suitable for industrial production. The main purpose of sub se-
quenced experiments was development of simple and easy way
for production of bacteriocines which will not require significant
financial investments, sophisticated equipment and the creation
of special conditions. Using simple laboratory procedures such
as bacteriological culturing, centrifuge, shaking on a rolly and
precipitation we obtained antibacterial agent based on bacteria
Bacillus subtilis ATCC 6633 strain.
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PE3IOME

HOBBIE METO/bI IOJYYEHHUSA BAKTEPUOILIU-
HOB IITAMMA ATCC 6633 BAKTEPUU BACILLUS
SUBTILIS

Taruena C.A.

Hayuonanvnas Axademuss Hayx Azepboaiioocana, Mncmumym
Muxpobuonoeuu, omoen buomexnonozuu, baxy, Asepbaiiosrcan

B nmocnenHue roapl 6aKTEPHONMHBI HAXOASITCS B IICHTPE BHU-
MaHUs Hay4YHbIX IlI/IC](yCCPIl\/'I. COBpeMeHHble Hay‘-{HbIe JAHHBbIC
CBUAECTCIILCTBYIOT O TOM, YTO 3TU 6I/IOJ'[OFI/I'-{eCKI/I AKTHUBHBIC BC-
[eCTBAa MOIVIM ObI CTaTh aJEKBATHOW 3aMEHOUW OOBIYHBIM CHH-
TETUYCCKUM aHTH6l/IOTI/lKaM. BaKTepI/IOLlI/IHbI JICKAT B OCHOBC
CHUHTE3a pa3JIMYHbIX aHTHMI/leO6Hle npenaparoB, TaKUX Kak
Je3MH(PEKTaHThI, TeCTHL/bI, OakTepuodary. Bymny4an npomayk-
TOM YKM3HEICATCIBHOCTH OAaKTEpHii, B MPUPOJEC 3TH BEIICCTBA
3aluIanT OakTepun oT OakTepuil-KoHKypeHToB. CoriiacHo
MHOTOYHCJIEHHBIM HCCIEI0BAHUIM, OHU 00IadaloT Kak Oakre-
PHOCTaTHYECKUM, TaK U OAKTECPUIIHIHBIM JICUCTBUEM in VIVO U
in vitro. Kpome Toro, onu 6osee 6e30macHbI U1l MaKpOOPraHH3-
Ma U OKpY’Karollei cpezbl, 4eM aHTHOMOTUKH. bakTepHOIHbI
HE€ BbI3bIBAIOT CeHCl/IGI/IHPI3aLlI/I}O u yFHCTeHHe I/IMMyHI/ITeTa.
brnaropapst anTnbakrepuaabHOMy JEHCTBUIO, HEKOTOPbIE OaKTe-
PHOLIMHEI YK€ NPUMEHSIOT B MeuLHe (KonubakrepuH, Oudu-
JyMOaKTepHH), BETepUHAPUH (HU3HH), MUILEBOH MPOMBIIIIICH-
HOCTH (JTaKTOOANMIIIMH) M CEIbCKOM XO3SIHCTBE ((UTOJIABHH).
[TockombKy HE Bce OaKTEPHUU BBIACIAIOT OAKTEPHOIIMHBI, CIIUCOK
0OaKTepUH-TIPOAYLIEHTOB BeCbMa HEOOIBLION.

W3BectHO, uTO Oaktepuu poma Bacillus, B 4acTHOCTH
Bacillus subtilis, o0inamaeT TakuMMU I0Ka3aTelsMu  0e3-
OIIaCHOCTU H KyJ'leypaJ'leblMl/I CBOﬁCTBaMM, KOTOPBIC I10-
3BOJIIIOT MCIIOJB30BAaTh MX [UIs CHHTE3a OaKTEPHOLIMHOB.
B cBsi3u ¢ 3THM, JaHHOE HMCCICJOBAaHUE IMOCBSIIEHO OIpe-
JICJICHUIO aHTHOAKTePHAIbHBIX CBOWCTB ImmTamma Bacillus
subtilis ATCC 6633, xak NOTEHLHMAILHOIO0 MCTOYHHMKA HO-
BbIX HpenaparoB. CnenuanbHO IS  ONPENCICHUS aHTH-
OakTepHalbHBIX CBOWCTB OaKTepuil aBTOPOM pa3paboTaHO
nBa Merona. [Ipon3Bonuics COBMECTHBIN IOCEB BbINICYKa-
3aHHOT'0 WITaMMa C MIATbIO I'PaMM-II0JIOKHUTEIbHBIMU U TIs-
TBIO TPaMM-OTPULATEIBHBIMUA OaKTepUsIMH M B Pe3yibTare
MeXJly OaKTepUsIMH BBIABICH OIpeneIEHHBIH aHTarOHWU3M.
B skcniepumentax Bacillus subtilis nvarubuposan poct O6ak-
tepuit Staphylococcus epidermidis, Streptococcus pyogenes,
Streptococcus agalactia v Enterococcus fecalis. B xone nainb-
HEHIINUX HMCCIEAOBAHUN HOMBITKU IOJIYYEHUS aHTUMHKpPOO-
Horo BemiectBa U3 ATCC 6633 yBeHUaIUCh YCIIEXOM.

W3ydeHne MeTo10B CMHTe3a OAKTEPUOLIMHOB, IIPUMEHIEMBIX
B Pa3MYHBIX J1TA00OPATOPHSIX, MOKA3aIH, YTO OOJBIIMHCTBO U3
HUX HE TOAXOIUT JIJISl TIPOU3BOACTBEHHBIX TpoieccoB. Llenbio
HAIIMX TOCJIEAYIOUINX JKCIIEPUMEHTOB SIBJISIETCS pa3padoTka
HPOCTBIX CIIOCOOOB MPOU3BOJACTBA OAKTEPUOLMHOB, HE Tpe-
OyIolUX CepbE3HBIX (PUHAHCOBBIX BIOKEHHH, CIOXKHOTO 000-
pyZIoBaHHSA U 0COOBIX ycioBHUil cpenbl. C MOMOIIBIO OOBIYHBIX
1ab0paTOPHBIX IMPOLEAYP, TAKUX KaK OaKTepHOIOTHYECKHil
IIOCEB, NMOKAYMBAHUE HA POJUIEPE U NPCUHUIIUTALUA nonyqeﬂo
aHTHOAKTEepUaIbHOE CPEICTBO Ha OCHOBe Oakrtepuu Bacillus
subtilis ATCC 6633.
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Bacillus subtilis ATCC 6633 9@odol  dodBgmomzobgdols
dowgdol sbogno dgmmeo

b.¢op 093>

>bgddooxsbol  gdmgbymo Lodgisbogdm  ogowgdos, 8o
A0domemaool  0bLEoG IR0, domEgdbmamyools  gobym-
RQogngds, doJm, sbgddsoxsbo

Lomgolbmw  dsd@gmomEobgdo  [o®domawygbgb Lodgs-
6ogtm ©oligglogdols doMomsm mgdsl. mobsdgo®mgy bo-
d93b0gt Imbo3gdgoo dgBysgergdgb 0dol Iglobgd, dmI
gL domammaoge®s® oJ@ogdo bogmog@gdgdo Dgodagds
3obegl  hggnegodogo  Lobmgmogy®o  sbBodom@oggdols
20093350 9M0  V993390900.  doJBgMomiz0bgdo  Toddmagw-
39696 Ubgowslibgs 56@03030md gm0 3Mg3s@s@gdol, Gm-
3MM03ss  ©gb0bRg]HobBgdo, 39U, doJHgMom-
o300, G9dgb. oM0sb Mo dodBgMogdols 3bmg@mgdoligy-
@0 3Om7]Hgo0, dodBghomEobgdo  d9bgdsBo 030396
b5JBgm0gdl  3mbgnmgbBo  doBgmogdolisysb.  dMsgeemo
bo@omgdygmo  3gangggdol  gogagdol  mobsbsdow, dom
oboboomgdm, Hmam® G doddg@ombBe@d o, sliggg doddg-
GHomEogdo dnddgogds in vivo s in vitro. sdsgo®emganso,
obobo 2o gd0m 9RO Plsg@nbem 5®0sb s 3HMmE-
3560bgdols s goMgdmbismgol, goedg sbGodomEozgdo.
5B gMm0m306980 5A 039396 M@560bdols Lgblodoenobyg-
4ol o 0399600 gH0L ©om®AYbgsl. sbB0ds]Bgtogeo deg-
dggdol Tgoemdom  bmaogdn  bds@gmomEobgdl 9339
09969096 3g003065F0  (gmarodsBg®obo, dogowyddsd@g-
®060), 399M0b5G05TF0 (60b0bo), 339000 dHg§g9e0md5T0
(0odBmdsEogobo) ©s Lmgemols dgy@bymdsdo (godm-
@53060). 3065006 yggans d5JBgdos o@ gsdmygmal dod-
H9M0m30690L, 3OMEYEIbA0 doJBgMH0gools Los Usgsdsme
dzoMgo.

3bmdoaos, @03 Bacillus Lobgmdols dsd@gogdo, 3gddmew,
Bacillus subtilis, bsbosmegds glog@mbmgdols jgem@y@e-
@d0  030Lgdgool Iohggbgdangdom, Moz 0darggs dsmo
b5JB9gMm0m 306950 Lobmgbolomgols aodmygbgdol Lsdge-
@gosl.  ymggarogg  bgdmsmbodbyeowsb  aodmdmobsty,
3320930L  B0bobl  FomImoagbos  Bacillus subtilis ATCC
6633 IBodol, Gmym®G sbogo  3Mg3sMs@Bgdol  3m@gb-
3000 Fgodml, mgoligdgdol aoblobmgds. LEs@ool og-
BMAgo0l dogd L3gEoogmyg@on dodBgmogdol sbGodsd®g-
@ogeo m30l96gd0L goblsbmg@olsmgols Fgdydoggdygemos
G0 MO00bsgg@o Ignmeo.

3otggaro  dgmmeol  dobgogom  bom@Eogmogds  fo-
bobligbgdyao IHodol wosmgligs 5 a@sd-gogdbon ©s 5
353-7900gm R0 doJBgMogdmsb  ghmewe, Gol  Jgdwg-
353 05JBgM0gdl m@ol aodmgmobrs oM g9  ob-
Bopmbobdo.  Bacillus subtilis 9Jl3g¢0dgb@godo  dmbws
bdodBgmogdols  Staphylococcus  epidermidis, Streptococcus
pyogenes, Streptococcus agalactia o  Enterococcus fecalis
063030Mgd0L bAws. Vgdeamd g3eg396do ATCC 6633 ob-
H0d5JBgM0 o bogmoghgdol domgdols s Fo®ds@gdom
oG e s.

dgmeg Jgmmeo 5ol dod@gmomesy-Go o@gdols dlgog-
Lo. og3dm@gdols ogd  godmdydoggogmo o9  dgmmeols
0obobdow, Bacillus subtilis Loobmggarscom  dslbognols
9000 {39m0 ©sd5Ggd o 0dbs bydmowbodbyamo smo
5JBgM000 g MmboboMgdym ©s aodmdIdogn 39 @0l
gosarsdo 0b37d5(3009w04.



