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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHA OBITH TPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3bikax - Times New Roman (Kupuiinua), [uis TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
I (ppoBLIe, UTOTOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaTbu. TaOnuIb! 1 rpaduKH TOJKHBI OBITH 03aryIaBICHB.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff popmare.

B noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3I0KEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOIHCSAM, IPEACTABISIEMBIM B OMOMETUIITHCKIE
JKYPHAIIBD», TIPUHATHIX MeXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIe Kaxmoil OpUrHHAIBHON CTAaThbH MPHUBOANUTCS Oubnmorpaduyuecknii cnucok. B crmcok iure-
paTypbl BKIIIOUAIOTCS BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKU B TeKcTe. CIHMCOK COCTaBIAETCS
B a(aBUTHOM TOps/IKE U HyMepyeTcs. bubimorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTA IOKYMEHTa. B crncke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPUUIHIECH 1 arnHued. CChUIKH Ha IUTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBaJJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHUA HOMepa Teiae(dOHOB M aJpeca WIIN HUHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
U3aTeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

[Ipu Hapymiennn yka3aHHBIX NPABUJI CTATHH He PACCMATPUBAIOTCS.




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 6 pages and not exceed the limit of 15 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. 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.

5. 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).

6. 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.

7. 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).

8. 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.

9. 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.

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

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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COMPARISON OF INTRAVENOUS PANTOPRAZOLE
WITH INTRAVENOUS RANITIDINE IN PEPTIC ULCER BLEEDING

L2Demetrashvili Z., 2Lashkhi I., tEkaladze E., tKamkamidze G.

IThilisi State Medical University; 2Kiphshidze Central University Hospital, Thilisi, Georgia

Bleeding is a common and potential life threatening com-
plication of peptic ulcer diseases. Recently, endoscopic he-
mostasis has been the treatment of first choice for bleeding
peptic ulcer. However, acute recurrent bleeding after initial
hemostasis by endoscopy has been reported to occur in 4%
to 30% of cases, and the mortality rate in these patients is
high [2,11,13,19,20].

It has been estimated that blood clot formation and fixa-
tion process on the surface of gastric ulcer happens faster
and more effective at high pH levels. Accordingly, sharp
decrease of gastric secretion prevents bleeding and recur-
rences [15]. High dose infusion of proton pump inhibitors
(PPI) are known to decrease gastric secretion for a long time
and faster leading to neutral pH level compared to infusion
of H2 receptors blockers [7,12,14]. Thus, a high-dose PPI
is theoretically better than an H2-receptor antagonist as a
treatment to prevent rebleeding of peptic ulcers.

The aim of our study is to compare the efficacy of intravenous
pantoprazole and ranitidine for prevention of rebleeding of
peptic ulcers following initial endoscopic hemostasis.

Material and methods. From October 2010 to December
2012, all patients with melena, hematemesis, or both, had
emergent gastroduodenoscopy performed within 24 h of
admission to the emergency units of Kipshidze Central
University Hospital. 89 patients with active bleeding
ulcers or ulcers with major signs of recent bleeding were
treated with epinephrine injection or thermocoagulation.
Patients with successful initial hemostasis were enrooled
in this study. Criteria for exclusion was: the presence of
other possible bleeding sites (for example, gastric cancer,
esophageal varices) and coexistence of an acute illness (for
example, sepsis, acute respiratory failure, acute myocardial
infarction).

Gastroduodenoscopy was performed within 24 h of hospital
admission.The equipments used were the Pentax EPK-
1000 (Pentax Corp., Tokyo, Japan). Bleeding intensity has
been evaluated with Forrest classification [5]. Epinephrine
(diluted 1:1000) was injected over and around the bleed-
ing area. The thermocoagulation was made by ERBE ICC
200 (Tubingen,Germany). Hemostasis was defined as no
endoscopic evidence of bleeding during 5 min of observa-
tion after therapy.

© GMN

Patients with successful initial hemostasis were randomly
assigned to two groups. One group was (n=45) treated
with intravenous pantoprazole (Controloc, Nycomed
Gmbh - Takeda, Germany), with an initial dose of 40 mg
and subsequently with 40 mg every twelve hours during
the first three days, followed by 40 mg a day orally. The
other group (n=44) was treated with intravenous ranitidine
(Zantac, GlaxoSmithKline, United Kingdom), with an
initial dose of 50 mg and subsequently every eight hours
during the first three days, followed by 150 mg ranitidine
every 12 h.

Patients were feeding parenterally. Light diet was admin-
istered to the patients from the second day of blockage the
bleeding during 48-72 hour; afterwards they were fed with
regular diet. Blood test was made every day. Blood transfu-
sion was arranged only in case of decreased hemoglobin
level below 70g/L.

Observation on rebleeding had been continued for 4 weeks.
When rebleeding was suspected, a second endoscopy
was performed immediately. If hemostasis could not be
achieved, surgical intervention was performed.

All patients were requested to return to the outpatient clinic
14 d and 4 wk after initial hemostasis.

Descriptive statistics methods were used to characterize
each variable. Comparison of continuous variables was
performed by independent samples t-test or the Mann-
Whitney U test according to the normality of the variables.
Categorical variables were evaluated by two-tailed Chi-
square test or Fisher’s exact test where appropriate. The
threshold for statistical significance was set to P<0.05.
Statistical tests were performed by SPSS 16.00 (SPSS
Inc., Chicago, IL).

Results and their discussion. Therapeutic gastroduodenos-
copy was performed to 93 patients with bleeding of ulcer etiol-
ogy. Initial hemostasis was not achieved in 4 patients who had
profuse bleeding and they underwent emergency surgery.

The other 89 patients with successful endoscopic hemosta-
sis were assigned to either pantoprazole (n=45) or ranitidine
(n=44) therapies. Data regarding the clinical characteris-
tics of patients at entry are summarized in Table 1. Both
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groups were identical from the point of clinical symptoms,
localization and size of ulcer and bleeding severity view.
Data of the treatment are presented in Table 2. One (2,2%)
patient had rebleeding in pantoprazole group. Repeated
endoscopic intervention was not successful- bleeding could
not be blocked, thus the patient underwent urgent surgical
treatment. 6 (13,6%) patients from Ranitidine group had
recurrence of bleeding. Repeated endoscopy was performed
in all these patients: bleeding was stopped in 3 cases with
epinephrine injection and thermocoagulation, but in other
3 patients were surgically treated as endoscopic hemostasis
had no effect. None of the patients died of uncontrolled
rebleeding. The frequency of rebleeding was significantly
low in the group of pantoprazole compared to ranitidine
group (2,2% vs 13,6% P=0,046.) Difference between these
groups was not statistically reliable in terms of emergency
surgery (2,2% vs 6,8%), the length of hospital stay (6,7+3,3
vs 7,4+4,3 d) and mortality (0% vs 0%).

Results of usage of PPI intravenous forms for treatment of
bleeding with different etiology are published in different
scientific works. Most of the works indicate effectiveness
of PPIs compared to H2-receptors antagonists in terms of
rebleeding prevention [2,4,6,8-10,18]. On the other hand
according to some scientific works difference is not reliable
and the results are identical [11,17].
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Infusion forms of first representatives of PPI (Omeprazole
and Lansoprazole) are not used in Georgia - because of
non-existence of these forms in our country. Pantoprazole
(Controloc, Nycomed Gmbh - Takeda, Germany) is the first
registrated and widely used PPI infusion form in Georgia.
Our research was planned and conducted exactly consider-
ing the foresaid data. The research indicated the frequency
of rebleeding in pantoprazole and ranitidine groups were
2,2% and 13,6% accordingly and the difference was sta-
tistically reliable. The data suggest that pantoprazole is
more effective than ranitidine for preventing rebleeding
in bleeding ulcer patients. Similar results are received by
other researchers [6,10,18].

According to existing data permanent infusion of ranitidine
is more effective compared to intermittent bolus infusion in
terms of increase of intragastric pH. At the same time higher
dose of ranitidine (300mg/24h) has long-termed effect
(maintained near pH=7) than conventional (150 mg/24h)
dose [1]. Some works estimate sharp (in 20 minutes) and
long-termed (almost 24 hour) increase of gastric pH till 7
when treatment starts with infusion of single bolus of 80
mg pantoprazole followed by permanent infusion (8mg/
hour) of the drug [3,16]. Despite that we have not used
such higher doses and permanent infusion regimes of the
preparations the prevalence of pantoprazole was evident.

Table 1. Base-line characteristics of the study patients with bleeding peptic ulcers n (%)

Parametrs Pantoprazole group Ranitidine group p
n=45 n=44
Age (yr) (SD) 57,4 (16,5) 60,4 (14,7) 0,37
Gender (M:F) 34:11 35:9 0,65
Smoking 25 22 0,6
Alcohol abuse 8 9 0,79
NSAID use 13 11 0,68
Hemoglobin (g/L) (SD) 101 (33) 99 (36) 0,79
Endoscopic findings
Ulcer size (cm) (SD) 1,5 (0,9) 1,4 (0,8) 0,58
Ulcer site 0,69
Stomach 14 12
Duodenum 31 32
Forrest 1a 4(8,9) 3(6,8) 0,72
Forrest 1b 9 (20) 10 (22,7) 0,75
Forrest 2a 18 (40) 20 (45,5) 0,47
Forrest 2b 10 (22,2) 8 (18,2) 0,64
Forrest 2c 4 (8,9) 3 (6,8) 0,72
Table 2. Clinical outcomes of pantoprazole and ranitidine groups n (%)
Pantoprazole grou Ranitidine grou

Parametrs P =45 group n=44g P p
Rebleeding 1(2,2%) 6 (13,6%) 0,046
Emergency operation 1(2,2%) 3 (6,8%) 0,3
Hospital days (SD) 6,7 (3,3) 7,4 (4,3) 0,39
Mortality 0 0 N/A
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In this study, there were no significant differences between
the pantoprazole and ranitidine groups with regard to the
need for emergency surgery, hospital stay or mortaliry.
Some existing data are similar to our results [6,8,10],
although according to some other works this difference is
statistically reliable with benefit to pantoprazole [4,18,9].

Conclusion

After endoscopic treatment of bleeding peptic ulcers,
intravenous pantoprazole is more effective than ranitidine
for the prevention of rebleeding.
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SUMMARY

COMPARISON OF INTRAVENOUS PANTOPRA-
ZOLE WITH INTRAVENOUS RANITIDINE IN
PEPTIC ULCER BLEEDING

L2Demetrashvili Z., 2Lashkhi I., *Ekaladze E.,
IKamkamidze G.

IThilisi State Medical University; 2Kiphshidze Central
University Hospital, Thilisi, Georgia

Following successful endoscopic therapy in patients with
peptic ulcer bleeding, rebleeding occurs in 4% to 30% of
cases. Rebleeding remains the most important determinant
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of poor prognosis. The aim of our study is to compare the
efficacy of intravenous pantoprazole and ranitidine for
prevention of rebleeding of peptic ulcers following initial
endoscopic hemostasis.

In our study patients who had gastric or duodenal ulcers
with bleeding received combined endoscopy therapy with
injection of epinephrine and thermocoagulation. Patients
with initial hemostasis were randomly assigned to two
groups. One group (45 patients) was treated with intra-
venous pantoprazole, with an initial dose of 40 mg and
subsequently with 40 mg every twelve hours during the first
three days, followed by 40 mg a day orally. The other group
(44 patients) was treated with intravenous ranitidine, with
an initial dose of 50 mg and subsequently every eight hours
during the first three days, followed by 150 mg ranitidine
every 12 h. In all case of rebleeding repeated endoscopy
was performed.

One patient (2,2%) had rebleeding in pantoprazole group.

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
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Bleeding could not be blocked by repeated endoscopic in-
tervention, thus the patient underwent emergency surgery.
6 patients (13,6%) from ranitidine group had recurrence of
bleeding. Repeated endoscopy was performed in all these
patients: bleeding was stopped in 3 cases endoscopically,
other 3 patients were surgically treated urgently as endo-
scopic hemostasis was not successful. None of the patients
died of uncontrolled rebleeding. The frequency of rebleed-
ing was significantly low in the group of pantoprazole
compared to ranitidine group (2,2% vs 13,6% P=0,046).
There were no statistically significant differences between
the groups with regard to need for emergency surgery (2,2%
vs 6,8%), the length of hospital stay (6,743,3 vs 7,44+4,3 d)
and mortality (0%vs 0%).

After endoscopic treatment of bleeding peptic ulcers,
intravenous pantoprazole is more effective than ranitidine
for the prevention of rebleeding.

Keywords: peptic ulcer bleeding, pantoprazole, ranitidine.

PE3IOME

CPABHEHHUE DOOEKTUBHOCTHU BHYTPUBEHHOI'O BBEJEHHUA TAHTOITIPA3OJIA
N PAHUTUIANHA ITPU TACTPOAYOAEHAJIBHBIX A3BEHHBIX KPOBOTEYUEHUAX

12 [lemerpamBuian 3.M., 2Jlamxu U.M., 'Examanze J.H., 'Kamxamuaze ' K.

YTounuccruir 2ocydapemeennviii MeOuyuncKuil ynueepcumen,
2Vuueepcumemckas kaunuka um. akad. H. Kunwuosze, Tounucu, I py3us

PennanB KpOBOTEUESHNS IO CEH ICHD SBISIETCS 3HAYNMBIM
(akTOpOM, ONPEAETAIONNM HEOIaATONMPUATHBIN TTPOTHO3,
JTaKe TIOCIIE YCTICIITHOW YH/I0 CKOITITYECKOM TepaItii y 00ITh-
HBIX C SI3BEHHBIM KPOBOTECUEHHEM PEIU/INB Pa3BUBACTCS B
4-30% ciyqaes.

Llenpro TaHHOTO MCCIIEOBAHNUS SBISICTCS CPaBHEHUE (-
(heKTUBHOCTH BHYTPUBEHHOTO IPIMEHEHHS TAHTOIIPA3071a
U PaHUTHIMHA JUTI TPO(MITaKTHKA PEHUIMBa KPOBOTEUE-
HUSI SI3BEHHOHN OOJIE3HU TTOCIIE IEPBUYHOTO SH/I0CKOTINYe-
CKOTO TeMOCTa3a.

BonpHBIM € TacTponyoAeHAIBHBIMU S3BEHHBIMH KPO-
BOTCUCHHSIMH TIPOBOJIIIN SHIOCKOIMYECKYIO TEPAITHIO
MHBEKLMEN aJpeHalInHa U TepMokoarymsuueit. Ilanu-
EHTHI ITOCJIE TeMOCcTa3a ObIITM PAHJOMU3UPOBAHBI B BE
rpynmsl. [ rpynmy (n=45) neqwmin BHYTPUBEHHBIM BBE-
JIEHUEM TTaHTOIIpa30J1a, B Ha9albHOM 103¢ 40 MT KaXKIbIe
JIBEHA/IIaTh YaCOB B TEUCHNE MIEPBBIX TPEX CYTOK, 3aTEM
40 mr B geHs nepopaisHo. Il rpynmy (44 manneHTOB)
JICYNIN BHYTPUBEHHBIM BBEACHUEM PAHUTUINHA, B Ha-
qaapHOW mo3e 50 Mr gepe3 Kaxaple BOCEMBb YacoB, B
TEUEHME NEPBBIX TPEX AHEH, 3aTeM 150 Mr paHUTHIMHA
kaxaeie 12 gacoB. Bo Bcex cirywasx permuamBa KpoBO-
TEUCHHUS BBITIOITHSIIACH TOBTOPHAS HH/IOCKOTIHS.
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B rpyrine manTorpa3zosna penuanB KpOBOTEUESHHSI Pa3BUIICS
y omHoro (2,2%) nanuenta. KpoBoreueHne He CMOTIIH
OCTaHOBHTH SH/I0CKOITUUECKHM METO/IOM, 0OJIbHOMY ObLiIa
cJienaHa cpouHasi onepanus. B rpynre paHutuanHa penu-
JIMB KpoBOTeUeHUsI pa3Buiics y 6 (13,6%) naruentos. [1o-
BTOpHAsl YHJIOCKOIIHS ObliIa BBIIOJHEHA BO BCEX CIIydasix:
KPOBOTEUEHHE OBLIIO OCTAHOBJIEHO B 3 CITydasx 9HI0CKO-
MUYECKH, B OCTAJIBHBIX CIyYasX MPOBEAEHA dKCTPEHHAsS
orepanusi, Tak Kak HIOCKOIMYECKH I'eMOCTa3 He ObLI
nocturuyT. CitydaeB JIETaabHCTH OT HEKOHTPOJIUPYEMOTro
MOBTOPHOI'0 KPOBOTEUEHHMsI He OTMeueHo. YacTora peuu-
JIMBa KPOBOTEYCHUsI OblJla 3HAUUTEIHLHO HYKE B TPYIIIE
MaHTONpa30Jia [0 CPABHEHHUIO C TPYIIION paHUTHIMHA
(2,2% npotus 13,6%, p=0,046). He oGHapyeHO HUKAKHUX
CTaTUCTUYECKH 3HAYMMBIX Pa3IMYMi MEXIy rpyriamMmu
B OTHOIICHWH HEOOXOJMMOCTH IKCTPEHHOI onepanuu
(2,2% npotus 6,8%), MPOIOIKUTEIFHOCTH MTPEOBIBAHUS
B cTannoHape (6,7+3,3 nmpotuB 7,4+4,3 1H.) U CMEPTHOCTH
(0% nportus 0%).

Pe3ynbrarhl NPOBEACHHOTO MCCIEJOBAHUS TTO3BOJISIOT
3aKIIIOYUTh, YTO BHYTPHUBEHHOE BBEJCHUE MAHTOINPA30-
Ja MOCJIe YHAO0CKOIHMYECKOTO JICUEHHsI KPOBOTOYAIINX
racTpoJlyoJieHaJbHbIX 53B Oosee dpdexTuBeHo, yem
paHUTHMHA.
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9bmbgm3yg@o 39dmbEsbols dgdmga.

535084mx 9L, GmI@golsi s@gbodbgdbmos 3adol
ob mm@IgBaymxs bofasgol Lolbendwgbo Fyeygano,
QBSMEgdmEs gbomljmioyg@o zg@mbsgmds g30bges-
®obol 0bogdoom s mg@dmgmspgesEoom. o-
(30963960, @M@ gdmoboiz Joom{gmws 3gdmli@obo
3obofo@ebgb Mm@ xanando: I xagagol 3530966900
(n=45) d39absgmds  hog@ods 0b@Msggby®o
35bGM3ASbmeom, lofyobo wmbom 40 3 12 Lo-do
9Onbgen 303900 3 ol gobdogarmdbsdo, dgdwoge -
40 3y 3gOm@smase wgdo ghmbga; I xaga0ls
353096390l (n=44) 339G bsgmds hoy@Boties 0b@G@s-
3969940 A5boBowobom,lisfyolo wmbs - 50 dy 8 Lm-
‘do ghmbgen 3 ol gobdogenmdsdo,dg-4 wosb
- 150 3y 12 bm-do gOmbgan 3g@m@sgy@sw. Lolb-
@Egbol MgGoogols dgdmbgggsdo gggems ogoo-

dgoal g3gmegdmes gobdgmagdomo gbomlgm-
305. 35bBm3Msbmeol xa9gdo Lobbawgbol
09300030 aobygomsdes 1 (2,2%) 3530963 b;
Lobbaogbols aohgdgds gbpmbgmdygdom 39@
dJobg@bes. 5350d4mal 95939005 AosYLgd e
M3gMo305. Mobo@owobols xa9xdo Lobbogbols
M 930eogo swobodbs 6 (13,6%) dgdmbgggsdo. 3
‘dgdmbgggsodo Lobbaregbs dghgdos gbomlzmao-
90 hotggom, 3 dgdmbgggsdo Lobbenwgbols dg-
hgmgos ggd dmbgdbos s bodogg dgdmbgggsdo

hodods gopoygogdgaro m3gMsios. oGO3 ghmo

3530gbB0 o godpsigmoms. Lobbawgbols
M g3oeogol Lobdomg 3b0dgbganmgbo ©odogno

0gm  35bGm3Mmsbmeols xa9gdo, Gsbodowabols
N3 gRmob dgpomgdom (p=0,046). dglowsdgdgan
X39890L do@ol LEsAobE0ggOo© sOsls@Fdybm
3obbbgoggds s@obodbs go@eywgdgamo m3gMsiog-
b0l (2,2% vs 6,8%), BoEombs@do Lofmenomggdols
(6,7£3,3 vs 7,4+4,3 wwg) oo boggoomosbmdols (0%
vs 0%) dobgogom.

5300, yobdmoygmeybydo FTymygammgsbo
Lobbangbol gbpmbjm3doydo d39@bogmdols

‘d9dogy, Lobbemogbol @g@omogol 3Gmgoms -
B0g0lL d0bbom 0bF@oggbymo 35bBm3GSbmeno
9RO 989JO 0G0, 063969 @sboGowobmsb
‘dgoodgdom.

COCTOSHHUE PETI'VISITOPHBIX CUCTEM IVIOJA B ITPOIECCE KOPPEKIIMHN
MATOYHO-IUIAIIEHTAPHOM TPOMBO®WJINA Y BEPEMEHHBIX C TPESKJIAMIICUENA

Jlaxno U.B.

Xapovkosckas meouyunckas akademust noc1eouniomno2o oopazoeanus, Xapvkos, Ykpauna

[pesxnamncus (I13) pasBuBaeTcst Ha (hoHE aKTUBALNU
(YHKIHNH cTpecc-peann3yIomnX CUCTEM, YTO HAXOTUT
CBOE OTpPa)KEHUE B HANpPSHKEHHOM (YHKIMOHHPOBAHUH
CHCTEMBI TeMOCTa3a. B 5TOM 3HaYNTENBHYIO POJIb UTPAIOT

© GMN

HacJIEJCTBEHHBIC U TPHOOpETeHHBIC PakTOpbI TpoMOOdH-
JIMH, U3MEHEHUE IMTOKMHOBOTO OajlaHca ¢ BEIPasKEHHBIM
MPOBOCHAINTEIBHBIM CJIBUTOM, H/I0TEINAIbHAS IUCPYHK-
IIUSI ¥ THIIOKCHUYECKOE MOpaykeHne MeMOpaH ()OPMEHHBIX
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2JIeMEHTOB KpoBH [6,10]. Panusis auarnoctuka Tpomobo-
(buun y 0epeMEHHBIX SIBIISICTCS CIIOXKHOM B TPAKTHUCCKOM
TUIaHE 3aJ1a4eid, YTO CBSA3aHO ¢ (DMHAHCOBBIMH PAaCcXOJaMH,
OTCYTCTBHEM B PYTHHHOH NMPAaKTHKE POJIOBCIOMOIaTeNb-
HBIX YUPEKIICHHUH, 2 HHOT/IA ¥ HU3KOI HH(POPMATHBHOCTBIO
tectoB [10,12].

Wuunuupytomtyto poib B nmaroreHese 110 urpaer Hapy-
nieHue (OpMHUPOBAHMS MAaTOYHO-IUIALEHTAPHOTO 3BEHA
KpoBooOpareHus. M3BecTHO, YTO YeM BBIIIE arperarus
TPOMOOIIMTOB, TEM OOJIbILIE BEPOSITHOCTh pa3Butus [1D y
MalMEeHTOK C HAJMYMEM JUKPOTHYECKOW BBIEMKHU B (azy
paHHE! AMacTOoJIbl U MOBBIINIEHHON COCYAUCTOW pe3u-
CTEHTHOCTH TI0 JaHHBIM JOMIUIEPOMETPUU B MATOUHBIX
aprepusx [1,5,6]. [ToaTomy cymiecTByromas AOKTpHUHA
npodunaxruxu [13 npeaycmarpuBaeT npuMeHEHHE MaIbIX
J103 alleTUICAIUIIUIOBON KHUCIOTH B mepuone ¢ 12 mo
16 nenenn GepemennoctH [12]. TToBbIICHHBINH yPOBEHb
BAa30KOHCTPUKTOPOB B pe3ylbTaTe MIIEMHUU IUIAIICHTHI
MPUBOAUT K CHUCTEMHBIM PEaKIHAM, NMPEHATCTBYIOUIUM
(OPMHUPOBAHUIO YCTOHYMBOTO BATOMHCYJISIPHOTO TaTTEpHA
peryasuy MaTepUHCKOW FeMOAMHAMHUKHU B | MOMOBHHY
OepeMEeHHOCTH, YTO COMPOBOXKAACTCS OTCYTCTBHEM (PU3HO-
JIOTHYECKOI THIIEpBOJIEMHUH U MTOBBIIIIEHUEM LIEHTPAIbHON
CUMITaTHYECKON OapopedaeKTopHON akTUBHOCTH [2,5].
[epudepuyeckuii Ba3ocmasM HaxXOIUT CBOE MPOSIBICHUE
BO BTOPUYHBIX U3MEHEHHUSAX MATOUHO-IUIAIEHTApHON U
IIJI0A0BO-ITYIOBUHHOM reMouupKyJsiuuu. [Tpu aTtom oxcu-
JIATUBHBIN CTPECC, IHA0TEINANbHASL TUCHYHKIHS U TPOM-
00 WIIHS FKCTPAMIOIUPYIOT CBOC BIUSHKE HA TUIAIICHTY B
BHUJIE THITOBACKYJISPU3AIMH, aTepo3a COCY/I0B, TPOMOO30B
u unbapkros [6,10,13]. Umemuyeckuii HEKPO3 CHHIIU-
THOTpOdoOIacTa MPOBOIKUPYET Pa3BUTUE CHUCTEMHOIO
BOCTAJIMTEIBHOTO OTBETA OpraHu3Ma OepeMeHHOM, CITyT-
HUKOM KOTOPOTO SIBJISIETCS XpOHHYECKasi (hopma CHHIpoMa
JTUCCEMUHHPOBAHHOTO BHYTPHUCOCYANCTOTO CBEPTHIBAHHSL.
CymiecTByeT IpeanonokeHue, YTo ONUCAHHBIEC H3MEHEe-
HHUS, IPUBOJAININE K T€HEepaJIu30BaHHOMY apTepHaib-
HOMY CIIa3My, MOTYT ObITh MHUIIMMPOBAHBI MOIIHBIM
BEHO3HBIM 3acToeM. HapyiieHus BeHO3HOTo KpoBooOpa-
LIeHUS 00y C-JIOBIICHBI MTOBBINIEHHEM BHY TPHOPIOIIHOTO
JTaBJICHUS U YXYILICHHEM BEHO3HOI'O OTTOKA OT HIDKHUX
KOHeuHocTel. [Ipu 3TOM NpUYMHON CHUCTEMHOIO BOC-
MaJUTEIBLHOTO OTBETA SBIISIIOTCSA HE TOJBKO MPOAYKTHI
TUIOKCUYECKOTO pacrajia MialeHTapHbIX KJIETOK, HO U
HeKpo3a renaronutos [13].

BhI3bIBacT HHTEPEC BO3ZMOXKHOCThH UCIIOIB30BAHMSI BEHO-
TOHUYECKHUX U JIe3arPEraHTHBIX CPEIICTB Y OCPEMECHHBIX C
I13. Yka3anHbIMHU CBOMCTBaMH 00J1a1aeT quocMuH [ 1,8,9].
Haxomnen nocrarouHblii onbIT IPUMEHEHUS ITPEnapaToB
sToro 6wogiaBoHOUIa BO BpeMsi OCpPEMEHHOCTH. YcTa-
HOJICHO, YTO HCIIOJIb30BaHHE JTUOCMHMHA O0ECIEeunBaeT
3al[UTy MO3Ta IJI0/1a OT BiusiHuUs [1-6 MaTepuHCKOTO Mpo-
HCXOXKICHUS U CIYKUT MPOPUIAKTUKON JICBUAHTHOTO
COIMATBHOTO TIOBEACHUS B OymyrieM. PekoMeHoBaHHas
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J103a JUIs YeJIOBEeKa B KauecTBe HEHpOITpOTEeKTopa Iuioja
cocraBisieT 8,1 MI/KI Macchl Tejaa B JA€Hb, 4TO JIs Oe-
peMeHHo# Maccoit 60 kr cocTaisieT 0koa0 50 Mr/cyTku
[11]. OnHako BIMSIHME NUOCMHHA Ha (YHKIMOHAIHHOE
COCTOSIHUE TUIO/Ia IOCTATOYHO HE HCCIIEI0BaHO.

Lenbto ucciaenoBaHus SBUJIOCh U3yUEHUE NOKa3aTesei
arperainyuyu TPOMOOIIMTOB U COCTOSIHUSI PETYJISTOPHBIX
CHCTEM IT0/[a Y OCPEMECHHBIX C MPEIKIAMIICUCH.

MarepuaJj u Metoabl. [IpoTokon ucciaenoBanus O 0110~
OpEeH KOMUTETOM I10 OHO3THKE XapbKOBCKOI METUIIMHCKOM
aKaJIeMHUH OCIIETUIIIOMHOT0 0Opa3oBanus. Haxonusiime-
cs1 1ol HaOJIIOJIeHuEeM OepeMeHHbIe ObUTH TPOUH(POPMHPO-
BaHBI /10 BKJIIOYCHUS B UCCIIEIOBAHNE O METO/aX M IIeTH
HCCIIEA0BAHUS, TOKA3aHUSIX U O BO3MOJKHBIX OCTIOKHEHUSX.
Bce manueHTku Janu nucbMeHHOe MH(OPMHPOBAHHOE
comacHe Ha y4acTHe B UCCIICIOBaHUU.

Oo6cnenoBano 124 , GepeMeHHBIX B CpoKax recranuu 34-38
HeJenb, y 30 u3 HUX OepeMeHHOCTh MpoTeKana Gpu3noso-
rudeckd (I rpynma). 11 rpynmy cocraBunm 48 GepeMeHHBIX
¢ IID nerkoit u cpeHeN CTENEHHU, KOTOPBIC MOTyYaln TH-
IMOTCH3UBHYIO TCpAIUIiO B COOTBETCTBHUU C KIIMHUYCCKUM
npotokosioMm Ne 676 MuHucTepcTBa 31paBOOXpaHEHUS
VYkpaunsl. III rpynmy cocraBuiu 46 xenuu c 119, ko-
TOPBIM JOMOJHUTCIILHO HasHavdallu HOHyCI/IHTeTI/I‘-leCKI/Iﬁ
JMOCMHH B BUJIe TabneTok B 1o3e 600 mMr 2 pas3a B CyTKH
B TeueHue 10 qHei.

N3yyanu arperaniuoHHbIe CBOWCTBAa TPOMOOIIMTOB B
JUHAMHKE MPOBOJAMMOTO JICUYEHUS C MCIOJIb30BaHUEM
KoMIbIoTepu3npoBanHoro arperomerpa AP2110 «Conap»
(benapycs). B xauecTBe MHAYKTOpa arperauu HCIoIb30-
By AJI® B xoHueHTpanuu 5,0 MKMOJIB/J M KOJIIAreH B
KOHIIGHTPAIIUU 5 MKI/MJL.

Jnist u3ydeHust ypoBHsI pEryJIsTOPHBIX CHCTEM ILIOJA MPO-
BOJIMJIM U3y4YEHHE BapHaOebHOCTU CEPJEYHOro pUTMa
(BCP) muona Ha 10-MHHYTHBIX 3alHUCAX C MOMOIIBIO
HeunBasuHoro DKI' monutopa “Cardiolab Babycard”
HTII “XAN-Menuka” (XapbpKkoB, YKpanHa) B MEPHOJBI
JIBUTaTENIbHOM akTHBHOCTH 111018 OLIeHNBaJIM MapaMeTphbI
¢deranbroii OKI" u kapanorokorpammsl (KTT).

[TonyuyeHnHble pe3ynbraThl 00pabOTaHbl CTATUCTHYECKU
METO/laMH TTapaMeTPHUECKON CTaTUCTHKH (cpeaHee — M,
ommoOKa —m) ¢ MOMOIIBIO MakeTa nporpamm Excel, ananTu-
POBaHHBIX JUIsl MEANKO-OHOIOTMUECKUX MCCIIEIOBAHHUH.

PesyabTathl u ux o0cyxkaeHue. [IpoBeneHHbie uccie-
JIOBaHMsI TIO3BOJISIIOT CUUTaTh, 4TO y OepeMeHHbIX ¢ [1D
OblIa MOBBIIIEHA arperaluoHHas ClIOCOOHOCTh TPOMOO-
uToB (Tadnuma 1). ¥ 6epemennsnix I u 111 knunudeckux
rpyII ObIJIO OTMEYEHO BO3pacTaHue 00paTuMOii arperanuu
TPOMOOIIMTOB B OTBET HA CTUMYJISLIUIO HU3KUMH J103aMHU
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MypHUHOB U KOJIJIAr€HA, YTO JIEMOHCTPUPYET MOBBILIEH-
HYIO CKJIOHHOCTh K TPOMOO3aM U SIBJSIETCSI OTPaKEHUEM
Koaryjonaruu motpedineHus. [log BIUSHUEM MPUMEHE-
HUSI IMOCMHMHA OTMeYajach HOpMaJih3alus rokas3areyien
arperaTorpaMmsl, 4TO, IO BCEH BEPOSTHOCTHU, MOXKET
MOCIIYKUTh OCHOBOM ISl YAY4IICHUS] TEMOJIMHAMUKH B
MaTOYHO-IIAlIEHTapHOM KOHTYpe. M3BecTHast B3auMOCBSI3b
arperaiyii TPOMOOIIMTOB, Ba30aKTHBHBIX MPOCTAHOUIOB

M OKCHJIa a30Ta MO3BOJISIIOT CUUTATh BIUSHUE JHOCMHUHA
sHJ0TEeNnONpoTeKTOpHbIM [1,6,13]. Cneayer monarars,
4TO 3TOT OMO(IIABOHOMW/ TOBBILIAET aHTUTPOMOOTHYE-
CKYIO (DYHKIIMIO SHIOTENUS U TOJIOKUTEIBHO BIMSET Ha
COCYAMCTO-TPOMOOLUTAPHBIH remMocTas. Hopmanuzamust
TPOMOOLIMTAPHOTO FEMOCTAa3a B COYETAHUH C ITOBBIIIIEHHEM
BEHO3HOTO TOHYCA CO3/Ial0T MPEANOCHUIKH JUTS YITyIICHUSI
MUKPOLUPKYJISIUH B OpraHu3Me OepeMEeHHbIX.

Tabnuya 1. Ioxazamenu azpezayuu mpomooyumos y 00Ci1e008aHHbIX OepeMenHbix

Iloxa3arenn, exn.
| rpynna Il rpynna 111 rpynna
H3M.
Jo neuenus
Arperauus ¢ AJIO 78,9+14,1% | 79,6£13,5%
B KOHIIEHTpaIuu 5,0 61,1+8,4
) ITocne neuenus
MKMOJIb/11, %
76,0+£12,3% | 60,7+0,4
Arperauus ¢ Jo neuenus
75,2+10,6* 76,8+9,4*
KOJIJIAT€HOM B 60.345.2 ) , | 07,
KOHLIEHTpaLUU 5 ITocne neuenus
MKT/MIL, %o 72,2411,4% | 60,9+12,5

* - paznuyus cmamucmu4ecku 3Ha4uMsl no cpashenuto ¢ konmponem (p<0,05)

Tabnuya 2. IHoxkasamenu BCP n1odos y obciedosantvix bepemennbix

IMoka3za- II rpynna III rpynna
TeJb, e/. I rpynna 110 110 mocie
H3MEPEHUsI JIe4eHHUs flocae e JIeYeHHUSs JIeYeHHUSs
SDNN, mc 46, 2+8,2 12,3+1,7* 28,4+5,2%* 12,4+2,8* 459+10,0
RMSSD, mc 22,4+3.4 8,1+0,8* 14,6+5,5* 8,2+1,6% 22,6£8,1
pPNNS5O, % 8,6£1,0 2,1+0,2%* 5,942, 1% 5,6+0,9% 8,5+2,4
SI, yci. en. 140,6+22.8 1450,2 +148,6* 850,3+98,4* 1464,2+52 4* 420,6+65,9*
AMo, % 38,2+7,4 62,5+6,6* 56,3+18,1%* 64,8+6,2 * 45,4+9,2%
TP, mc? 1634,8+364,2 384,8+61,2% 458,6+56,1%* 362,4+54,3 * 820,4+86,6*
VLE, mc> | 1315242828 194,223 8* 225,6+42.4 174,8£34,2 * 506,8+92,4*
LF, mc? 192,6+31,1 145,625,1% 156,0425,4* 152,6426.,8 * 2183441 4%
HF, mc? 95,2+19,4 44.2+14,1%* 68,5+12,4%* 32,1£11,9 * 96,4+15,2
T/QRS 0,06+0,02 0,12+0,04* 0,10+0,02* 0,11+0,03* 0,07+0,02*
STV, mc 8,6+£2,0 5,1+£2 2% 42+1,7* 5,8+2,6% 8,3+3,2
LTV, mc 26,0+9,4 38,2+14,5* 32,6+6,2* 41,4+10,3* 30,8+9,6*

* — paznuuus cCmamucmu4ecky 3Ha4uMsl no cpagnenuto ¢ konmponem (p<0,05)

CrmcoK COKpallleHnH, UCTIOIb30BAHHBIX B Ta0HIe 1:
SDNN — cTanzapTHOE OTKIOHEHHE KapAHONHTEPBAJIOB;
RMSSD — kBaapaTHBIit KOpEHb U3 CyMMBI KBaJ[paToB pPa3HoO-
CTH BEJIMYMH NocienoBarensHbIx map RR - natepBanos;
PNNS50 — mpoIeHT KOJIMYECTBa Map TMOCIEA0BATENbHBIX
KapJHMOUHTEPBAJIOB, OTIMYarNIMXcs Oonee yem Ha 50
MC;

AMo — 4HCIIO KapAHMOWHTEPBAJIOB, COOTBETCTBYIOIINX
3HAUEHHIO MOJIBI (MITH IOMABIINX B MOJAJIbHBIN HHTEPBAI)
B % K 00beMy BBIOOPKH;

SI— cTpecc-uHneKc, KOTOPBI ONpPEeAesIeTCs] OTHOIIEHUEM
BBICOTHI THCTOTPAMMBI K €€ IITUPUHE U XapaKTepH3yeT cTe-
© GMN

[I€Hb HAINPSKEHUS PETYISTOPHBIX CUCTEM OpPraHU3Ma;
TP — obrast MmomHOCTh criektpa BCP;

VLF — mouaocts BCP B 0651acT 04€Hbh HU3KHX YaCTOT;
LF — momnocts BCP B 061aCTH HU3KUX YaCTOT;

HF — mongaocts BCP B 00/1acTH BBICOKMX 4acTOT;

STV — nokaszarenb pa3HOCTU MEXAY CPEAHUMH IMYIbCO-
BBIMU HMHTEpBaJaMHM, 3aPETUCTPUPOBAHHBIMHU B TEUCHHE
MpeAbIIYIIEro U MOCIEeAYIOIIEro MPOMeXKYyTKa, KOTOPbIH
paBeH 1/16 MUHYTBI;

LTV —cpennee 3HaueHrE pa3HUILIbI MEKY MUHUMAJIbHBIM
1 MaKCHUMAaJIbHBIM IYJIbCOBBIMU MHTEPBAJIaMH 32 KaKIyHO
MUHYTY.
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ITokazarenu BCP miona Ha doue 13 nemoncTpupoBaiu
CHIDKEHHE BCeX (DPaKTATBHBIX COCTABIISIIONIMX B IIEPUOJIBI
JIBUTATCIILHON aKTUBHOCTH (Tabuia 2). MOXKHO CUHMTATh,
YTO HAJIMYME TPOMOOPHINH Y 00CIIeI0BaHHBIX TAIMEHTOK
HAIIUIO OTPaKEHUE B U3BMEHEHUH (DYHKIIUH PETyJISTOPHBIX
CHCTEM III0J[a, YTO MOATBEPKAAET CYIECTBYIOIINE TIPe/-
CTaBJICHHUS O TOM, YTO PEAKIIMHU IJIOA Ha JIF0ObIC BO3CH-
CTBUS OINPEEIAIOTCS YPOBHEM TeMOANHAMHUYECKUX TPO-
1IECCOB B MPOBU30PHOM opraHe — ranente [3,4,7]. Ycra-
HoBieHO ymenbleHue TP, chmxenne momnoctu VLF u LF
JMana3oHa, He3HauuTelbHas akTuBHOCTh HF koMrioHeHTa
BOJIHOBO# yacTH criektpa. Y mionoB 6epemenHbix 11 u 111
IPYyMNI OTMEYAJIOCh TOMUHUPOBAHNE LIEHTPATBHOTO CHM-
MAaTUYECKOTO KOHTYpa PEeryssiuy, 4TO MOATBEPKIANI0Ch
OTHOCHTEIILHBIM BO3pacTanueM Bkiaaa LF B o01yro mor-
HoCTb criekTpa. [Ipu aTtom ymensiienne SDNN otpakano
yBEIMUCHHE POJIH NepuPepuvIecKuX 3BEHHEB KOHTPOJIS
CEepACYHOr0 PUTMA M HaIpsHKeHHOe (DYHKIMOHUPOBAHHUE
THIIOTaIaMO-TUTIO(H3apHO-HAIIOYEYHUKOBOM ocu. [Tapa-
CHUMIAaTHYECKNE BIMAHUSA MO JaHHBIM 3HadeHnit RMSSD
u pNN5O He urpanu 3HaYUTEIBHON POIU B PEryisiiuu
reMoJuHaMuKu miona. Yposenb nokazarenst KTTT STV,
COOTBETCTBYIOLIHI BaryCHOM aKTUBHOCTH Ha (DOHE 3ITH30-
JIOB JIBIXaTENIbHBIX IBHKEHUI MJI0/1a, IMEJ TeHACHINIO K
CHIDKEHHMIO. DTO COIPOBOXKAAIOCH OOJIbIICH PUTHIHOCTHIO
puTMa 1Ioza y nanueHTok ¢ [19. BaxubiM dakToM cie-
JIyeT CUuTaTh CHIbKeHne ypoBHsi VLF, uto ObuIO CcBsizaHO
C HapyLIeHUEeM dPro- U TPO(OTPOIHBIX PEAKLU TI0Aa 1
MaHU(ECTHPOBAJIO IHEPTOEPHUIIUTHOE COCTOSIHUE. 3HAYe-
Hue S, onpenenssiieecs CUMIAaTHYECKUMHU BIMSIHUSMH Ha
MHOKap/ IJI0/1a U XapaKTepU30BaBIliee (yHKIIMOHAIbHbBIE
Pe3epBHI PEryAATOPHBIX CHCTEM, YBEJIMYMBAIOCH MO CPaB-
HEHHIO ¢ KOHTPOJbHBIMH 3HAYCHUSIMH.
& Ormmmisaums cocr.
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Y 6epemennbix ¢ [13 nognepxanne BHyTpuyTpOOHO TreMo-
JIMHAMHUKH TPeOOBAJIO CITUIIIKOM OOJIBIINX 3aTPaT CO CTOPOHBI
MuoKapzaa tiofa. SI B 3Toit rpymnme cocraBui 6onee 550
yci. en., a AMo — 6ouee 55,1%. 3nauenue T/QRS Taxxe
XapaKTepru30BajIo yXy/AlleHue Meradbonu3ma Muokapaa. [lo-
BUJIMMOMY, B Pa3BUTHH JUCTpeEcca I1oza y oepemMeHHbIX ¢ [1D
BE/IYILYIO POJIb UTPAJIM CUMIIATO/[PEHATIOBBIE MEXaHU3MBI.

MexaHn3Mbl KOHTPOJISL CEPACUHOM JEATEIBHOCTH III0OAA
MPEACTABIISIN cO00M COBOKYITHOCTh HEHPO-TyMOPaTbHBIX
BIIMSHUHN, TOUKOH MPUIOKEHHSI KOTOPBIX SBIISIICS CHHYCO-
BbIif y3ei1. be3ycioBHO, Muokap/ ObLT MOIBEPIKEH BO3/ICH-
CTBHIO CO CTOPOHBI MHOXKECTBA OMOJIOTHUYECKH aKTHBHBIX
BEIIIECTB, B TOM YHCJIE€ BA30AKTUBHBIX CyOCTaHIIUM, MeAHa-
TOpoB cTpecca u BocnaneHus [7]. IloctosHHOe B3anmo-
JIefCTBHE CUMITATHYECKOTO U MAapaCUMITaTHYECKOTO 3BeHa
ABTOHOMHOM HEPBHOM PETYIIAIMH SBISIIOCH HHCTPYMEHTOM
o0ecrieyeHns FTeMOJJMHAMUYECKUX MPOLIECCOB IJI0/1a Iy TeM
«TIOZICTPOUKI» MOJT TEKYILHE MOTpeOHOCTH oprann3ma. [Ipu
3TOM MapacuMIaTHYecKas peryssaiys Oblia BeIpakeHa He-
3HAUUTENBHO. B OonbIIMHCTBE HAOMIONEHNH Y TAIIIEHTOB
IT u Il rpynim oTMeuanocs npeoliagaHne CUMIIaTHYECKOM
peryasiuuy Haj napacuMmmaruyeckoi. [Ipu atom Hanuuue
TaXUKap UK ObIJIO MPOSIBICHUEM IICHTPATH3AIUN TeMOIH-
HAMUKH T0J] BIUSIHAEM CHMIIaTHuecKoro Gapopeduiekca.
HeratuBHoe BO3zeliCTBUE KATEXOJAMUHOB HA MUOKAapJ
T10/1a TIPOSABIISUIOCH YXYALICHHEM MEeTa0O0IMYeCKUX Mpo-
[[ECCOB. DTO MOCIYKUIO0 OCHOBAaHHEM yTBEP)KIaTh, YTO B
naToreHe3e aHTEeHaTaJIbHbIX Jeleepaliii 3HAYUTEIbHY IO
pOJIb UTpaeT JOMUHUPOBAHHUE LIEHTPAIBHOTO CUMITaTHYe-
CKOT'O KOHTYpa PETYJISLHH IPU HATUYUH (POPMUPYIOIIETOCS
THUIMOKCHYECKOT0 MOPaKeHU MUOKap/ia MJI0/1a U YTHETeH-
HOTO OTBETa CHUHYCOBOTO y3J1a (puC.).
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[Tox BAMSHHMEM MPOBEACHHOTO JCUCHHS y MAIMEHTOK
OCHOBHOH TpyMNIbl OTMeYanach TEHJIEHIHS K BOcCCTa-
HOBJICHMIO MPOINOPIMOHATIBHOTO BKJIaJa BCEX 3BEHHEB
ABTOHOMHOUM HEPBHOU PETYNIAlHNH B OOIIYI0 MOIIHOCTH
cnekrpa (tabmuua 2). [Tokaszarenu, XxapakTepu3ylonme
Baro-MHCYJISIPHOE 3BEHO PETyJISAINH, TPAKTUIECKHU HE OT-
JIMYaJIMCh OT 3HaUEHUH rpyniibl KOHTposi. I1o Beelt BeposT-
HOCTH, IPUMEHEHHE TUOCMHUHA CITIOCOOCTBYET BOCCTAHOB-
JICHUIO NIEPUOJIOB KapAHOPECIHPATOPHON CHHXPOHU3AIUN
IUI0/1A, TO €CThb CUHYCOBOM JbIXaTelbHOU aputMuu. Ilpu
9TOM THUIEPCUMIIATUKOTOHHS BCE-TaKU COXPaHsIIACh, YTO
JIEMOHCTPUPOBAJIO HEMOJIHYI0 HE3aBUCHUMOCTh IUIOJA OT
BIIMSHUS MAaTEPUHCKUX Ba30KOHCTPUKTOPOB. [TomydeHHbIe
Ppe3yNIbTaThl HO3BOJISIOT CYUTATh, YTO MOTYCHHTETUYECKUN
JUOCMHUH 00J1aZlaeT HEUPONPOTEKTOPHBIM P (PEKTOM,
YAYYIIAaBIIUM COCTOSHHUE PETYISTOPHBIX CHCTEM IUIONA
y O6epemennbix ¢ [19. OqHako UCMoNb30BaHHAs B padoTe
MeTofioyIoThyeckas 6a3a He MO3BOJISAET JeNaTh OKOHYa-
TEJIbHBIC BBIBOJBI O TEPaneBTHUECKOW I((PEKTUBHOCTH
JUOCMHUHA B OTHOILICHUN ONTHMM3ALUHU PETYISIUU TeMO-
JMHAMUKH 10712 ¥ TpeOyeT MPOBEICHUS [IIMPOKOMACIITa0-
HBIX UCCJICIOBAaHUN.

BeiBOABI:

1. Y 6epemennbix ¢ [1D orMeuanuch nposiBieHus TpoMO0-
(buMm, 9TO XapaKTepu30BIOCh BO3pAacTaHUEM 00paTUMOi
arperanuy TpOMOOIIMTOB B OTBET HA CTUMYJISILIUEO HU3KUMH
no3zamu AJI® u koareHa.

2. VYXynuieHue COCTOSHHS Iuiofa y OepeMeHHbIx ¢ 10
COMNPOBOXK/IATIOCH YMEHBIIEHHEM BCeX (PpakTaibHBIX CO-
crapstromux BCP, a mosiBneHne pUruaHOCTH PUTMA U
TEHJICHIMS K OpaJuKapAuHY y MJI0/1a CBA3aHBI C IEHTPalb-
HOM CHMITaTUYECKOM aKTHBHOCTHIO HAa ()OHE YTHETEHHOTO
OTBETa CHHYCOBOTO y37a.

3. [IpuMeHeHHNE MOTYCHHTETUYECKOTO TUOCMHUHA 1Mo |
tabnerke (600 Mr) 2 pas3a B cyTku y 6epemeHHbIX ¢ [1D
o0JiaziaeT BBIPQXKEHHBIM Je3arperaHTHbIM P deKrToM u
yIIy4lIaeT COCTOSHUE aBTOHOMHOM HEPBHOW peryJsiluu
IUI0/Ia B €€ MPOEKIUAX Ha TEMOANHAMHUKY.

4. BoccTaHoBIIeHHE TEPUOI0B KapHOPECTINPATOPHOM CHH-
XPOHU3AIMH IJI0/1a [IO3BOJIAET CUNTATH BIMSIHUE THOCMHMHA
HEHPONPOTEKTOPHBIM, HAMIPABICHHBIM Ha ONTHMHU3AIHIO
(YHKIMU PETYNSTOPHBIX CHCTEM IUIOAA.
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SUMMARY

PATHOGENETIC PERCULARITIES OF FETAL
DISTRESS INPREGNANTWOMENWITHPREEC-
LAMPSIA

Lakhno I.

Kharkiv Medical Academy of Postgraduate Education,
Kharkiv, Ukraine

It was performed the investigation of the fetal regulatory
systems condition with the heart rate variability method
application in 94 women with preeclampsia. It was estab-
lished that preeclamptic patients had thrombophilia that
was accompanied by increased reversible aggregation of
platelets in response to low doses of ADP and collagen
stimulation. The fetal deterioration in this group was char-
acterized by decreased fetal heart rate variability fractal
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components with a relative predominance of the central
sympathetic control circuit. The augmented sympathetic
tone played the significant role in fetal rigid rhythm and
decelerations appearance and has formed the fetal myo-
cardium hypoxic injury and the suppressed sinus node re-
sponse. The usage of semisynthetic diosmin 1 tablet (600
mg) 2 times daily in preeclamptic ladies has a pronounced
disaggregant effect and improved fetal autonomic ner-
vous regulation in its projections on hemodynamics. The
restoration of the fetal cardiorespiratory synchronization
periods has made it possible to consider that diosmine has
neuroprotective effect that was directed on the fetal regu-
latory systems condition optimization.

Keywords: preeclampsia, thrombophilia, fetal distress,
fetal regulatory systems, diosmin.

PE3IOME

COCTOAHUE PETVJIATOPHBIX CUCTEM
IVIOJA B ITPOIECCE KOPPEKITUN MATOYHO-
IJIAIIEHTAPHOI TPOMBO®UJINU YV BEPE-
MEHHBIX C ITPESKJIAMIICUEM

Jlaxno U.B.

Xapvkosckasi MeOuyunckas akademus nocieouniomMHo2o
obpaszosanusi, Xapvkos, Yxpauna

W3y4eHsl mokaszarenu arperaiuy TpoMOOIIMTOB U peryJisi-
TOPHBIX CUCTEM ILI0/Ia METOJIOM aHaJi3a BapruadeIbHOCTH
cepAeyHoro puTMa y 94 GepeMeHHBIX ¢ TPedKIaMIICHEH.
YcTaHOBIICHO, YTO Y OEPEMEHHBIX C IPEIKIIaMIICHEH OTMe-
YaJIMCh TPOSIBIICHUS TPOMOOMUIINH, YTO COITPOBOXKAAIOCH
BO3pacTaHueM 00paTUMONi arperaiu TpoMOOILIUTOB B OT-
BET Ha CTUMYJIAIMIO HU3KUMU f1o03aMu AJID 1 koitareHa.
VYXy/ueHne COCTOSHUS MJ10/1a Y JTAHHOTO KOHTHHIEHTa
XapaKkTepHU30BaAIIOCh YMEHBIIEHUEM BCEX (PpaKTaIbHBIX
COCTAaBJISIIONINX BapUabeJbHOCTH CEPJCYHOT0 PUTMa
C OTHOCHUTEJBHBIM TpeodiIaJaHueM IEeHTPalbHOTO
CUMIATHYECKOTO KOHTypa ynpasiieHUs. B mosiBieHuu
PUTHIHOCTH PUTMa U JIelelIepaluii 3HaYNTENbHYIO POJIb
urpajia runepcuMNaTuKOTOHUS TPH HaJIM4uu popMupy-
IOLIErocs THIOKCHYECKOTO MOPAKEHHsT MHOKap/a T1o/1a
W YTHETEHHOT'O OTBETa CHHYCOBOTO y3ia. [IpuMeHeHue
MOJIyCUHTETHYECKOro nuocMuHa mno 1 tabnerke (600
Mr) 2 pa3a B CyTkH y OepeMeHHbIX ¢ [1D obOnamaeT BbI-
PaXXEHHBIM Jie3arperanTHbIM 3 QEeKTOM U yiydiiaeT

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

COCTOsSIHUE aBTOHOMHOM HEPBHOW peryisiuuu IJI0Aa
B €€ IPOEKUMAX HAa FreMOAUHAMUKY. BoccraHOBIEeHUE
EPUOA0B KapAUOPECIUPATOPHON CUHXPOHU3ALUHU
IJIOJA MO3BOJISIET CUUTATh BIMSHUE JUOCMHUHA HEH-
POIPOTEKTOPHBIM, HAPABJICHHBIM HA ONTUMU3ALUIO
(GYyHKIMHM PETYISITOPHBIX CUCTEM ILIOJA.
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PECULIARITIES OF CYCLIN D1 EXPRESSION IN REPRODUCTIVE
AND MENOPAUSAL WOMEN WITH CERVICAL HYPERKERATOSIS

!Chogovadze N., tJugeli M., 2Gachechiladze M., ?Burkadze G.

!Institute of Clinical Medicine, Department of Gynecology; 2N. Kipshidze Central University Clinic,
Department of Pathological Anatomy, Thilisi, Georgia

Cyclins are a family of regulatory proteins, playing a key
role in cell cycle progression by activating cyclin-dependent
kinase (CDK) enzymes. From this group of proteins cyclin
D1 gained the major scientific interest due to its oncogenic
properties and participation in cancerogenesis.

The synthesis of cyclin D1 is initiated in G1 phase of cell
cycle in response to various mitogenic stimuli and forms a
holoenzyme complexes with CDK 4 or CDK6 to carry out the
phosphorylation of retinoblastoma protein (pRb) [11]. Phos-
phorylated pRb causes the release of the E2F transcriptional
factor, which induces the expression of genes whose protein
products are required for cell cycle progression from G1 to
DNA synthesis phase (S phase). CDK- Cyclin D1 activity is
regulated in part by cyclin-dependent kinaze inhibitors (CKls),
among which is a p16INK4a. Inactivation of pRb through
pl6/cdk-cyclin/Rb with increased pl16INK4a is considered
as one of the major mechanisms of HPV associated cervical
carcinogenesis [4,7]. However the exact role of cylin DI in
cervical cancer development remains unclear.

Increased expression of p16INK4a has often been used as
an immunohistochemical marker of HPV associated cervi-
cal dysplasia, together with other cell cycle proteins such
as ki67 and p53 [8,9,13]. Amplification of cyclin D1 has
been shown in many tumors, including bladder, breast and
ovarian cancer [5]. However, there are controversial results
in cyclin D1 expression and the role of this protein in cervi-
cal carcinogenesis and clinical outcome [2,6]. Cho et all
[3] showed a decreased expression of cyclin D1 in cervical
carcinomas, whilst according to Cheung et all increased
expression of cyclin D1 is present in 33,3% of cervical
cancers [2]. The immunohistochemical expression of cyclin
D1 in cervical intraepithelial neoplastic (CIN) lesions also
showed a variable results in different studies [1].

In our study we aimed to investigate the peculiarities of
cyclin D1 protein expression in reproductive and meno-
pausal women with cervical hyeprkeratosis.

Material and methods. We examined conventional Pap
smears of 1450 women. From which 958 were at reproduc-
tive age and 492 at menopause. 406 reproductive and 259
menopausal patients with hyperkeratotic Pap semears were
followed by colposcopic examination, from which hyper-
keratosis was proved in 389 and 243 cases respectively. In
all cases of colposcopically proved hyperkeratosis directed
biopsy with subsequent histopathological examination was
performed.

© GMN

Histopathological examination. Cervical tissue fragments,
obtained by directed biopsy method, were routinely fixed
in 10% neutral buffered formalin for 24 hours and paraffin-
embedded using standard procedures. Serial sections (4
um) were stained with routine haematoxylin and eosin
method. Stained slides were evaluated by two independent
pathologists.

Immunohistochemical study. Formalin-fixed and paraffin-
embedded (FFPE) tissue sections (3 um) were deparaf-
finized in xylene and rehydrated by washing in serial dilu-
tions of ethanol. Endogenous peroxydase was blocked using
3% hydrogen peroxide, after heat induced antigen retrieval.
Monoclonal ready to use (RTU) antibody against cyclin
D1 (®Dako) antigen was used for immunohistochemical
staining. Visualisation was performed using EnVision kit
(®Dako). The slides were then counterstained with haema-
toxylin and mounted in an aqueous medium.

Results and their discussion. Histopathological study. The
presence of hyperkeratosis was found in 381 reproductive
and 233 menopausal women. In reproductive women with
histologically proved hyperkeratosis following changes
were found: 198 (51,96%) cases of acute cervicitis, 138
(36,22%) patients with chronic cervicitis, 30 (7,87%) cases
of cervical intraepithelial neoplasia — grade 1 (CIN1), 15
(3,93%) cases of cervical intraepithelial neoplasia — grade
2 (CIN2), 5 (1,31%) cases of cervical intraepithelial
neoplasia — grade 3 (CIN3). In menopausal women with
histologically proved hyperkeratosis 44 (18,88%) cases
were accompanied with atrophic changes, 136 with atrophic
cervicitis (58,37%), 12 (5,15%) with CIN1, 16 (6,86%)
with CIN2 and 8 (3,43%) with CIN3.

Immunohistochemical study. Cyclin D1 protein expression
was mainly nuclear. Cases with less than 10% of positive
nuclei were considered as negative. Cyclin D1 positiv-
ity in <50% of cells was considered as low and >50% as
high expression. The expression of cyclin D1 in cervical
inflammatory lesions varied from 2 to 18% and did not
considered as significant. High expression of cyclin D1 was
found in 28 (93,3%) cases of CIN1 and in 8 (53,3%) cases
of CIN2 in reproductive women. In menopausal women
high cyclin D1 expression were found in 8 (66,7%) cases
of CINI and 7 (43,8%) cases of CIN2. Only one CIN3
patient in reproductive woman was weakly positive with
cyclin D1, all other CIN3 cases were cyclin D1 negative
(Fig. 1, Fig.2a,b).
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Fig. 1. Distribution of cyclin D1 expression in cervical intraepithelial neoplastic lesions
of reproductive (a) and menopausal (b) women with hyperkeratosis
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Fig. 2. Cyclin D1 expression in CINZ1, x100 (a) and in CIN2, x400 (b)

The exact role of cyclin DI protein expression during
malignant transformation of uterine cervical epithelium
still remains unclear. The upregulation of cyclin D1 gene
is seen in cervical cancer cells in vitro, however the cy-
clin D1 protein level detected by immunohistochemistry
showed no correlation with in vitro data. Portari et all.
[12] showed a significant decrease in cyclin D1 expression
from low- to high-grade lesions, whilst Zhao et all [14]
found no significant difference in cyclin D1 expression in
normal and cancerous tissues of uterine cervix. Also high
cyclin D1 expression in CIN1 epithelium and an absence
or lower expression in CIN3 has been observed by different
investigators and our study results are more or less in line
with these studies [10,12].

In our study we found that almost all cases of CIN1 in
reproductive women are higly positive for cyclin D1 and
all cases of CIN3 are negative or with very low level of
cylin D1 expression in both reproductive and menopausal
women with hyperkeratosis. On the other hand there is no
significantly characteristic expression of cyclin D1 in CIN1
cases of menopausal and CIN2 cases of both reproductive
and menopausal women.

We also suggested that, besides different antibodies and

study technologies used, another reason for controversies
in cyclin D1 expression status, might be the short half-life

18

of cyclin D1 protein itself, and limited possibility to detect
functional proetein in all histological specimens.

In sum we concluded that cyclin D1 doesn’t follow the
standard expression pattern of either ki67 or p16 in cervical
intraepithelial neoplastic lesions. However, higher cyclin D1
expression is characteristic of CIN1 in reproductive women
and might be considered as additional marker in such cases.
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SUMMARY

PECULIARITIES OF CYCLIN D1 EXPRESSION IN
REPRODUCTIVE AND MENOPAUSAL WOMEN
WITH CERVICAL HYPERKERATOSIS

!Chogovadze N., *Jugeli M., (Gachechiladze M.,
2Burkadze G.

!nstitute of Clinical Medicine, Department of Gynecology;
2N. Kipshidze Central University Clinic, Department of
Pathological Anatomy, Thilisi, Georgia

Morphological diagnosis of cervical intraepithelial neo-
plastic (CIN) lesions sometimes requires an additional
study of molecular markers. Cyclin D1 is a key regulatory
protein, which regulates cell cycle progression from G1 to
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S phase. Disruption of G1/S regulatory mechanisms is basic
mechanism of HPV mediated malignant transformation of
cervical epithelium.

The aim of the research was to study the peculiarities of
cyclin D1 protein expression in reproductive and meno-
pausal women with cervical hyperkeratosis.

We examined cyclin D1 protein expression in 381 reproduc-
tive and 233 menopausal women with cyto-colposcopically
detected and histologically proved hyperkeratosis, using
immunohistochemical method. Monoclonal ready to use
(RTU) antibody against cyclin D1 antigen (Dako) was used.
Cyclin D1 positivity in <50% of cells considered as low
and in >50% - as high expression.

High expression of cyclin D1 was present in CIN1 of
93,3% reproductive and 66,7% menopausal women, whilst
in CINII the high expression was revealed in 53,3% and
43,8% respectively. The weak expression of cyclin D1 was
present in only one cases of CINIII, other CINIII cases
were all negative.

The expression of cyclin D1 protein in cervical intraepi-
thelial neoplastic lesions is not regular, however the over-
expression of cyclin D1 is almost always present in CIN1
of reproductive women, in which it might be considered
as an additional diagnostic marker.

Keywords: hyperkeratosis, cyclin D1, cervical intraepi-
thelial neoplasia.

PE3IOME

OCOBEHHOCTHU 2KCITPECHUU MAPKEPA IIHU-
KJIMH D1 ¥ ) KEHIIUH PEITPOAYKTUBHOI'O 1
MEHOITAY3AJIBHOT'O BO3PACTA IIPU IEPBU-
KAJIBHOM I'HIIEPKEPATO3E

"Jorosamze H.K., }[:xkyresm' MLK., 2l'aueunianze M.T.,
’Bypkanze I.M.

YUnemumym xkaunuueckoti MeouyuHol, Oenapmamenm u-
Hexonozuus *Llenmpanohas yHueepcumemckas KIuHuka um.
H. Kunwuo3ze, oenapmamenm namonosuteckol aHamomuu,
Tounucu, I pysus

Mopdosnoruyeckoe uccie0BaHie MHTPAIUTEIHATBHOTO
TIOBPEIKICHNUS ISHKH MATKH B PSJIC CIIy9acB TpedyeT mpo-
BCIACHUA JOMOJIHUTCIIBHOI'O UCCIIEJOBAHNSA MOJICKYIAPHBIX
MmapkepoB. [uxina DI - 3T0 0OCHOBHOW peryasiTOpHBII
0eJI0K, KOTOpBI 00ecIeYrBaeT MPOrPECCUI0 KIIETOUHOTO
ka3 gasel G1 B hazy S. PacctpolicTBo perynstopHoro
Mexanm3ma G1/S a3 aexuT B 0OCHOBE 3710Ka4e€CTBCHHOMN
TpaHCcHOpPMALIMKA HHTPASTUTEIHAIBHOTO MOBPECKICHHUS
IEHKHU MaTKH, BbI3BAHHOT'O BUPYCOM MAIUJIJIOMBI YCJIOBE-
ka. 3ydeHbl 0COOCHHOCTH 3KCIPECCHU MapKepa IUKIHH
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DI y keHIIMH penpoayKTUBHOIO U MEHOMNay3aJIbHOI0
BO3pacTa C SIBIICHHEM IHIIepPKepaTo3a.

VIMMYHHOTHCTOXMMHUYECKIM METOZOM HCCIEeJOBaHa 3KC-
npeccus Mapkepa HUKIUH D1 B ciryyasiXx IUTOKOIBIIOCKO-
MTUYECKH BBIABICHHOTO M THCTOJIOTUYECKH MOATBEPKAEH-
HOTO THIIEPKeparo3a y )KeHIUH penpoyKTUBHOTO (n=381)
U MEHOIay3aJIbHOTO Bo3pacTa (n=233) ¢ mpuMeHeHHueM
MOHOKJIOHAJIBHOTO TOTOBOTO AHTHUTENA MPOTHUB aHTHUTE-
Ha nukanH D1(Dako). [To3uTuBHOCTh Mapkepa UKINH
D1<50% B keTKax MpUHSATA 3a CJIa0yI0 SKCIPECCHIO, a B
>50% xneTkax - 3a cuibHy10. CUIbHAS DKCTIPECCHUs] Map-
kepa ke D1 otMeuanack B 93,3% ciy4asx y sKeHIMH
PENpOIYKTUBHOTO Bo3pacTta U B 66,7% - MEHOIay3albHOTO
BO3pacTa ¢ UHTPASNUTEINAIBHON HEOIIa3uel 1eHKH MaTKu
I crenenu, a npu UTpa’nUTENINAIBLHON HEOILIA3UM IIEUKU
marku Il crenenn - 53,3% u 43,8%, coorBercrBeHHO. Crabast
9KCTIpeccrs Mapkepa IUKIMH D1 BbIABIEHA B OAHOM Cllydae ¢
HHTPadIUTE/IMAIBbHON Heotasye wekiku Marku [ creneny;
BO BCEX OCTAIBHBIX CITy4astX HHTPASIUTEINATBHON HEOTUTa3HH
etiku Marku 11 crenenn mapkep 1mismH D1 Obut Heratus-
HbeIM. KonmmuecTBeHHas akcnpeccus Mapkepa IUKkiIuH D1
B MHTPAdIHUTEINAIBHBIX MOBPEKICHUAX HE TMOTUUHICTCS
3aKOHOMEPHOCTSIM, OJTHAKO €TO BBICOKAs 3KCIIPECCHS TIOUTH
MOCTOSIHHO OTMEYaJIach y MKEHIIMH PETPOAYKTUBHOTO BO3-
pacTa pu UHTPASUTEINAIBHON HEOITA3U K IIEUKH MaTKH |
CTEMEHH, YTO BO3MOYKHO UCIIONB30BATh KaK JIOMOTHUTEIBHBIN
JIMaTHOCTUYECKUI MapKep.
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BJIMSIHUE JIEMEHTHOI'O CTATYCA HA MUHEPAJIM3ALIUIO
TBEPIABIX TKAHEHM 3YBOB Y JIETEW MJIAJIIIETO BO3PACTA

Cyaanze H.H., HInmuaunamsuin T.3., Mapreeaamsuiu B.B., Xapucuapumsuiau 1.3.

Tounucckuii 20cyoapcmeenHvlil MeOUYuHCcKull ynugepcumem, TOURUCCKUL 20CYOAPCMBEHHbII YHUBEPCUMEm
um. M. Jlcasaxuwsunu, [lenmp meouyunckou snemenmonoauu «Jlabopamopus ouosnemenmy, Tounucu, I py3us

[To mepe Toro0, Kak MPOAOIDKACT YAYUIIAThCS HAYIHOE T0-
HUMaHHE B3aHMOCBSI3H MEXKTY 3I0POBBEM U OKY Py KaroIIeh
Cpemoii, MBI OOHAPYKHBAEM, YTO JICTH U Pa3BUBAIOIIUHCS
IUIO MOTYT OBITH OCOOCHHO YS3BHMBIMH B OTHOIIICHUHU
HEKOTOPBIX BO3JCHCTBUI OKPYKAIOIIEH CPEIbl, TAKHX
KaK BO3ICHCTBHE ONPEACICHHBIX XHMHYCCKUX BEIICCTB
[7]. TlocnencTBust TAKOTO BO3ICUCTBHUS 3aBUCAT OT XHUMH-
YECKOW TOKCUYHOCTH, JO3UPOBKHU, BPEMCHH M CTEIICHU
BO3ICUCTBYS U APYTHX (PaKTOPOB.

MHoXecTBO 00JIe3HEH BBI3BAHO BIUSHHUEM aTMOC-
(beprl, 3arpsI3HEHHONW XMMUYECKHMHU BEIICCTBAMH, B
pe3yibTaTe WHTEHCUBHOTO TOPOKHOTO IBIKCHUS HIU
BBIOpOCa OTPabOTaHHBIX TOKCHYCCKUX BEIIECTB, IPUCYT-
CTBYIOIINX B 3apa’KEHHOH BOJIC U MUIIEBBIX TPOAYKTAX;
COCTOSIHHEM JKOJIOTHH B MECTaX, Ile )KUBYT, PACTyT U
urpatot getu [1].

CornacHo COBpEeMEHHBIM IPEICTABICHUSIM, OMOTCOXU-
Mudeckne (GakTopsl (MHKPOIIEMEHTHI IMOYBHI, BOJHI,
BO3AYyXa, TPOAYKTHl OMOTHYECKOTO W aOMOTHIECKOTO
MPOUCXOKACHUS, POMBINIUICHHBIE U CEIIhCKOXO3SH-
CTBECHHBIC OTXOJBI) OKA3bIBAIOT BIUSHUE HA HOPMAJh-
HYIO )KH3HEACITCIBHOCTh U (PYHKIIMOHAIBHEIC PE3CPBHI
opranusma ueisosexa [2, 9,10].

JIeTCKUit OpraHu3M SBISCTCS CBOCOOpPA3HBIM MapKepOM
MTOBBIIICHHON YYBCTBUTEIEHOCTH OPTaHU3Ma K COCTOSI-
HUIO OKpyxaromiei cpeapl. COCTOsSIHUE 310pOBbsI AETEH
— OIMH W3 HanOoJee YyBCTBUTEIBHBIX ITOKAa3aTelel, OT-
paKarIIUX M3MCHECHHS Ka9eCTBAa OKPYIKAIOMICH CPEIIbI.
HebnaronpustHbIe YCIOBHS CpeNbl OOUTAHUS, B IIEPBYIO
o4epenb, MPECTABISAIOT OMACHOCTh TS AETeH, KOTOPHIe
B crity MOp(}ODYHKIIMOHAIEHOW HE3PEIOCTH PEarupyoT
MTOBBIIIEHHON YYBCTBUTEIBHOCTBHIO K HEAOCTATOYHOMY
WU U30BITOYHOMY MOCTYIUICHHIO M3BHE XHMHYECKHX
anemeHToB [2,11].

He,I[OCTaTOK JKHN3HCHHO Ba)XXHBIX JJICMCHTOB B ITUTbLC-
BOH BOJC, IPOMBIIIJICHHOC 3arpA3HCHUC Opr)KaIOH.[eﬁ
cpeabl TOKCUYHBIMA U PaIUOAKTUBHBIMU 3JICMCHTAMU,
HCIIOJIHOINCHHOC NMUTAaHUC, 6OJ'I€3HI/I, HCEKOTOPBbIC JICKAP-
CTBCHHBIC CPCACTBA MOT'YT IPUBOJAUTH K BOBHUKHOBCHUIO
3360J’I€BaHI/II\/‘I, B OCHOBC KOTOPBIX JICIKUT HG(I)I/I]_II/IT, ns3-
OBITOK WU Z[I/IC6EI.]'IaHC MHKPOD3JIEMCHTOB B OpraHu3Mme.
Z[J'ISI OLICHKH YPOBHA COACPIKaHUA MHUKPOIJIECMCHTOB B
OpraHu3Me 4YeJIOBCKa, HapsaAAay € TaKUMHU AUATHOCTHU-
YCCKUMU 6I/IOCY6CTpaTaMI/I KaK KpOBb, MO4Ya, HOI'TH U
Ap.; BEICOKOM I/IH(I)OpMaTI/IBHOCTBK) 06na/:[a10T BOJIOCHI,
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3JIEMEHTBHI, KOTOPbIE C KPOBBIO IMONAAAI0T B KIETKH BO-
JI0C, B MUHEPAIBHBI OOMEH OpraHu3Ma BKIIIOYAIOTCS
C CyIIECTBEHHBIM 3aTpyaHeHHeM. B Bosocax mpowuc-
XOIUT HAKOIJIEHHE MUKDPO3JIEMEHTOB, B OTIMYHE OT
KpPOBH, KOTOPasi B OCHOBHOM BBITIOJIHAET B OpraHU3Me
TpaHcnopTHY0 pyHKIHO [4]. Bonocs! Hanboee morHo
OTPaXXaroT YPOBEHb COAECPKAHMSI KAK TOKCHYHBIX, TAK U
JKU3HEHHO HEOOXOAMMBIX 3J1eMeHTOB. [loaTOoMy BakHO
HCCIIeI0BAHNE TaKUX OMOCYOCTpaToB, KOTOpHIE HaM-
0oJiee MOJIHO OTpakaloT AIIEMEHTHBIN CTaTyC BO BCEM
opraHusMe. B 3TOM OTHOLIEHWH BOJIOCHI SIBISIOTCS
Hanbosee MHPOPMATUBHBIM OOBEKTOM IS TIOTYUCHHS
«3IIEMEHTHOI0 MOPTpEeTa» uesoBeka [5].

B rpynmne nHankaTopHbIX 6nocdep uenoBeka cuuTaercs,
YTO JIEMEHTHBIN COCTAB BOJIOC HAN00JIeE TOYHO OTPAKAET
BO3/JICHCTBHE HA YEJIOBEKA MOBBIIICHHBIX KOHIIEHTPALUHI
KOMITJIEKCA MUKPO3JIEMEHTOB (CBHHIIA, KaMHsI, XpOMa H
JPYTHX TSDKENIBIX METAJIOB) B YCIOBHUSX XPOHHYECKOTO
TEXHUYECKOTO 3arpsi3HEHNS.

HccnenoBanre MUKPORJIEMEHTOB B BOJIOCAX IMO3BOISET
BBISIBUTH HAJMYUE MATOJIOTHYSCKUX MPOLIECCOB HA TPEI-
KIMHAYECKON CTaINH U TPOU3BECTH COOTBETCTBYIOIIYIO
KOPPEKTUPOBKY H MPOPUIAKTHKY 3a00JICBAaHUH, B TOM
yucie U cromaronorundeckux. CylecTBeHHbIM NpenMy-
IICCTBOM METOZa aHalli3a BOJOC SIBIISIETCS OTCYTCTBHUE
pPHUCKa BO3MOKHOTO WH(EKIIMOHHOTO 3apa)keHus. MeTon
aHaJM3a BOJIOC CIIOCOOCTBYET M3YYCHUIO BIUSHUS HA Op-
TaHWU3M YeJIOBEKa HEKOTOPHIX OCHOBHBIX MUKPOAJIEMEHTOB
Y OTJICTIbHBIX TSKEJIBIX METAJIIOB [3].

HGHLIO HUCCIICAOBAHUA ABUIICA CpaBHI/ITeHLHHﬁ aHaJin3
OJIEMCHTHOI'O COCTaBa BOJIOC Y ;[eTeﬁ MJIaAIICTO BO3pacCTa,
OLCHKAa B3aMMOCBA3U MCKAY DJIEMCHTHBIM COCTAaBOM BOJIOC
1 COCTOSTHUEM X CTOMATOJIOIMYCCKOIO CTaryca.

Marepuan u Metoabl. /{7151 BBINOIHEHHS TTOCTABIEHHOM
ey odcenoBansl 28 gereit B Bo3pacte 3-4 roza, y Ko-
TOPBIM OBLIO TPOBEICHO OMHOBPEMEHHOE OIIPE/ICICHHE
XUMHYECKUX DIIEMEHTOB B Bojocax. /it nu3yueHus B3au-
MOCBSI3U MEKIY OHOCYyOCTpaToM M CTOMATOJIOTHYECKUM
CTaTycoM, AeTH OBLTH pa3JelieHbl Ha IBE TPYIIIHI B 3aBU-
CHMOCTH OT MeCTa MPOKUBAHU: | KOHTpOIBHAS TpyIIia
(n=11) — metn, MPOXXUBAIOIINE B YKOJIOTUICCKH OTHOCH-
TeNbpHO yrcTol 30He U Il ocHOBHas rpymma (n=17) - netw,
MIPOYKUBAFOIIINE B MECTaX, T/IE 3arpsI3HEHIE aTMOC(HEPHOTO
BO3/IyXa B HECKOJIBKO Pa3 MPEBHIMIACT MAKCHMAIBHO J10-
ITyCTUMBIH K03 duueHT [6].
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JIJist OLIEeHKM MHKPOAJIEMEHTHOTO CTaTryca OpraHm3Ma Ha
MOMEHT 00CJIeZIOBaHMs 3a0Mpay MPUKOPHEBYIO YacTh
BOJIOC B 30HE 3aThUIKAa M IPOBOJMJIHM aHAJIU3 METOIOM
PEHTIeHOBCKOM (DIIOOPECIEHTHON CIIEKTPOCKOTIHHU —
MBU 081/12-4502-00 Ha peHTreHOMIOOPECICHTHOM
crektpomerpe COII-01 «OnBake» (LleHTp MeAUIIMHCKOM
anemeHToNoruu «Jladboparopust OnoseMeHT»).

B 6uocy0OcTpare onpenessiiii OMHOMOMEHTHOE COep-
)KaHue 28 XMMUYECKHX 3JIEMEHTOB: dCCEHIIMAIbHBIC U
ycioBHO dcceHnuansueie — Ca, Zn, K, Fe, Cu, Se, Mn, Cr,
S, Br, Cl, Co, Ag, V, Ni, Rb, Mo, Sr, Ti u Tokcuunsic — Ba,
Pb, As, Hg, Cd, Sb, Zr, Sn, Bi (Mkr/T).

CromMaTosiorn4eckuii craryc o0ciieloBaHHbBIX (COCTOS-
HUE TBEPJbIX TKaHEH 3yOOB) ompeaessiv Mo HHAEKCY
HHTEHCUBHOCTH (KMy) Kapueca. CienyeT OTMETUTh, YTO
OOIIETIPUHSATHOMY WHJEKCY WHTCHCUBHOCTH Kapueca —
KIT BpEMEHHBIX 3y0OB, MbI TOOABMJIM KOMIIOHEHT «y» T.K.
CUUTAEM, YTO B PAaHHEM JIETCKOM BO3pacTe MoTepro 3yOoB
HEIEeJIeCO00Pa3HO CUNTATh (PU3UOIOTUICCKUM IIPOLIECCOM
CMEHBI 3y00B.

PesysbTarsl U ux 00cyxaenue. CormacHo Molyu4eHHbIM
JIaHHBIM, IEMEHTHBIA COCTaB BOJOC Yy AeTel I rpymsl,
MIPOXKUBAIOIIUX B paﬁOHaX C OTHOCUTECIIBHO YMCPCHHBIM
3arps3HEHUEM OKpYIXKarollei cpejibl, HabmoIaeTcs mo-
HUKXCHHOC COACPIKAHUE B BOJIOCAX TAKUX 3CCCHIINAJIBHBIX
3NIEMEHTOB, Kak Zn, K, Mn (B cpennem 0,5 pasa), He3HAUH-
TenbHOe cHkeHne Cu 1 Se ¥ TOCTOBEpHO MOBBIIIEHHOE
conepxanue Ca (B 0,7-1,1 paza). [lokazarens comeprkanus
B Bosocax Cr BO Bcex CiIydasx HaXOAWJICS B Ipeenax
HopwmbI (0,5-5,0 MKI/T).

Hanuuyne TOKCUMYHBIX UM NOTEHUHMAJIBHO TOKCHUYHBIX
9JIEMEHTOB HaOJIIOIald BCErO B JBYX CIy4asX — B BHJC
HEe3HaYMTEIbHOTO MOoBbIeHus ypoBHs Pb u Cd, uto cBu-
JIETEILCTBYET 00 OTHOCHUTEIILHO YMEPEHHOM 3arpsi3HeHUN
JIaHHBIX PaliOHOB.

HpOBeIlEHO COMMOCTABJICHUE JAaHHBIX O COJACPIKAHUU
OCHOBHBIX MAaKpO — MU MHUKPOJIJICMCHTOB B BOJIOCAX

MKT/T
600 T
400
200 B | rpynna
l I ﬂ Ol rpynna
0,
Ca Zn K
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JleTel ¢ JaHHBIMU MUHEPAIU3aLUU TBEPIbIX TKaHEH
3y00B. Hanbosee BbICOKUI KO GUIIUEHT KOPPEISIUU
BBISIBJICH MEXIY COJEp)KaHHEM KaJbIUs B BOJOCAX
U MHTCHCUBHOCTBIO Kapueca 3y0OB, B YaCTHOCTH, Y
JeTei ¢ KOMIICHCUPOBAHHON QOpMOIi Kapueca HabJIro-
Jlalli TIOBBIIICHHOE COJEeP)KaHUE JTaHHOTO 3JIEMEHTA.
Hedunur nuHKa B BOJOCAaX MMEET 00OpaTHYIO CBS3b
¢ MuHepanuzanuet 3yo6os. [lo Bcell BeposTHOCTH,
BBIpaKEHHAs 3aBUCHUMOCTh COCTOSHHSA 3Malu 3y00B
OT KOHICHTpalUuU HHUHKA B 3HAYUTEJIbHON CTEICHU
00ycIlIOBJICHA €T0 y4acTHEM B CHHTE3¢ OCJIKOB, KOJ-
JarcHa, 1 GOpMHUPOBaHUHU KocTel. L[MHK ykperaseT
UMYHHYIO CUCTEMY OpTaHHM3Ma, UI'PAaeT BaXKHYIO POJIb
B IMponeccax MUHEpAJIU3alUU U ABJIACTCA HHTHOUTO-
poM pocTta OaKTepHii T.e. IPOTHBOCTOUT HAKOILICHHUIO
3yOHOr0 Hajnera.

Hccnenosanue Bosoc gerei 11 rpynnel, nposxuBarommux
B TCX MCCTax, IraA€ HAaCCICHUC B HaH6OHLHJeI>II CTCIICHU
UCIUTHIBAET HEOJAroNpHUITHOE BO3JEHCTBUE M30BITKA
TOKCHUYHBIX 3JIEMEHTOB MOKa3aji0, YTO JJI JAETCKOTO
HaCeJICHUs] JaHHBIX PAHOHOB XapaKTEPHO JOCTOBEPHO
MOHIKEHHOE COJIep)KaHKe B BOJOCAX TAKMX ICCEHIIM-
anbHBIX 271eMeHToB kak Ca (B 0,7 paza), Zn (B 1,6 paza),
K u Mn (B 2 paza), Cu (B 1,3 paza), Se u Cr (8 0,6 paza)
1 MOBBIIICHUE YPOBHA TOKCHUYHBIX 3JIEMCHTOB — CBUHIIA
(8 91% cmyuaes), pryTtH (B 11,1% cnydaeB) u LUpKOHUS
(B 5,2% cnyuaes) (puc.).

CornacHo pacyeram, JISTH ¢ IEKOMIIEHCUPOBaHHOM (hOpMOit
Kapueca XapaKTepU3yIOTCS MOHMKEHHBIM COJepKAHUEM
B BOJIOCAX 3CCEHIMATIBHBIX XUMHUECKHUX 3eMeHToB Ca
(42%), Zn (56%), K (48%), Mn (31,5%), Cu (28%) u Fe
(32,8%) BMecTe ¢ MOBBINIEHHBIM COJEPKAHUEM TaKHX
TOKCHUYHBIX 3JICMEHTOB, kKak Pb, Hg u Zr.

Taxkum 006pazoM, B pe3ysbTaTe UCCIEAOBAHUS BBISIBICHbI
0COOEHHOCTH AIIEMEHTHOTO CTaTyca AeTei U3 HKOIoru4ec-
KU pa3JIM4HbIX paliOHOB. [10/IydeHHbIEC NaHHbIE OTPAKAIOT
POJIb 3KOJIOTO-(PU3NONIOTHIECKUX (PAKTOPOB, BIMSIONIUX Ha
9JIEMEHTHBIH CTaTyC B (QOPMUPOBAHUH CTOMATOJIOTHYECKO-
TO 3/10pOBbs IETCKOTO HACEIICHHUS.

MKT/T
3,
2,
Birpynna
1 Ol rpynna
0,

Mn Cu Cr Se

Puc. Ilokazamenu Koppenayuuy coo0epuHcaniia XuMuyeckux siemenmos 6 gonocax oemeii I u Il epynn
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B pesynbrarte mpoBeneHHOT0 UCCIEI0BAHUS YCTAHOBIECHO
BJIMSIHUE DKOJOTMUYCCKHUX (DaKTOPOB HA M3MCHCHHUE dIie-
MEHTHOTO CTaryca B YCJOBHSX JUIUTEIBHOTO KOHTAKTa
JIETeH C TOBBIIIEHHBIM YPOBHEM TOKCUYECKHUX SJIEMEHTOB,
KOTOPO€ COTMPOBOXKIAIOCH MOBHIIIEHUEM COACPKAHUS B
Bosocax Pb, Hg, Zr u monmxkenuem Ca, Zn, K, Mn, Cu u
Fe, uTo yka3piBaeT Ha yCUIICHHOE BHIBEICHUE M3 OPraHU3Ma
3CCCHIUANBHBIX 3JIEMEHTOB TIOJI BIMSHUEM TOKCHYHBIX
XUMHUYECKUX DJIEMEHTOB, UTO, B CBOIO OUYEPE/Ib, BIUAET HA
COCTOSTHHE CTOMATOJIOTHYECKOTO 3/I0POBbS JICTEH.
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SUMMARY

THE INFLUENCE OF THE ELEMENT STATUS ON
MINERALIZATION OF DENTAL HARD TISSUES
IN YOUNG CHILDREN

Suladze N., Shishniashvili T., Margvelashvili V.,
Kharischarishvili I.

Thilisi State Medical University; I. Javakhishvili Thilisi
State University; Center of Medical Elementology "Labo-
ratory Bioelement", Georgia

Child’s organism is a kind of marker of increased sensitiv-
ity to environmental conditions. Lack of vital (essential)
elements may lead to disease occurrence, caused by defi-
ciency, excess or imbalance of micro- and macro elements
in the organism.

To assess the level of trace elements content in the human
body, the hair is a good informative material as it concen-
trates trace elements and most fully reflects the level of
both toxic and essential elements content.

In order to conduct a comparative analysis of the elemental
composition of hair in children and assess the relationship
between the elemental composition of hair and the state
of oral health status, we have examined 28 patients who
underwent simultaneous determination of 28 chemical
elements in the hair.

According to the obtained data, in elemental composition of
hair in children of group I, living in the regions with mod-
erate environmental contamination, there was a minimal
decrease of essential elements (except Ca), a slight increase
oftoxic chemical elements — Pb and Cd and decompensated
form of dental caries have been observed.

Investigation of the second group of children living in
environmentally unfavorable regions showed that chil-
dren with decompensated form of caries prevalence are
characterized by the significant reduction of hair essential
chemical elements in average of 28- to 56% and by a high
content of toxic elements such as Pb, Hg, and Zr. The fact
indicates enhanced excretion of essential elements under
the influence of heavy metals, which in its turn affects the
whole body and dental health.

Keywords: microelements in hair, dental caries, environ-
mental conditions.
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PE3IOME

BJIMSIHUE 2JIEMEHTHOI'O CTATYCA HA MU-
HEPAJIN3AIIATIO TBEPIBIX TKAHEW 3YBOB Y
JETEN MJIAJIIITETO BO3PACTA

Cyaanze H.H., llnmnuamsuan T.3.,
Maprpenamsuin B.B., Xapucuapumsuan U.3.

Tounucckutl eocyoapcmeentviti MeOUYUHCKUL YHUBepCU-
mem; Tounucckuil 20cyoapcmeeHHblil YHUgepcumem um.
U. [Dicasaxuwsunu, Llenmp meOuyuHcKoll snemeHmonocuu
«Jlabopamopus duoanemenmy, Tounucu, I pysus

JleTckuii opraHu3M SBISIETCS CBOCOOpPA3HBIM MapKepOM
MOBBIIIEHHON YyBCTBUTEIFHOCTH OPTaHU3Ma K COCTOSIHUIO
OKpYKarollen cpeibl.

Henocrarok >KH3HEHHO BaXKHBIX DJIEMEHTOB HPHBOIUT K
BO3HUKHOBEHHUIO 3200JICBaHU, B OCHOBE KOTOPBIX JIC)KUT
neunuT, n30BITOK WK AUcOaTaHC MUKPO- H MaKpodJe-
MEHTOB B OpraHH3Me.

JUIs OLIEHKH YpOBHSI COIEP)KAHHMS MUKPOIIIEMEHTOB B
OpraHr3Me YeJoBeKa, Xopoliei HHHOPMATHBHOCTHIO 00-
JIaJal0T BOJIOCHL, T.K. B BOJIOCAX IPOMCXOJUT HAKOIUICHHE
MHKPO3JIEMEHTOB 1 HANOOJIee IOJIHO OTPAXKAETCS, yPOBEHb
cozlep)KaHus Kak TOKCHYHBIX, TaK U XKU3HEHHO He0OXO0IH1-
MBIX 3JIEMEHTOB.

Jliist ipoBe/ieH sl CPAaBHUTEIILHOTO aHAJHM3a AIEMEHTHOTO
cocraBa BOJIOC Y JIeTeil M OIIGHKH B3aUMOCBSI3U MEKITy
9JIEMEHTHBIM COCTABOM BOJIOC M COCTOSIHUEM CTOMATOJIO-
THYECKOTO CTaTyca, HaMH OBIIN 00CTIeTOBaHbI 28 1eTei, y
KOTOPBIX POBOIMIIN OJIHOBPEMEHHO ONPE/ISICHUE YPOBHSI
28 XMMHUYECKHUX 3JIEMEHTOB B BOJIOCAX.

CorracHO MOTYYECHHBIM JaHHBIM, B SJIEMEHTHOM COCTaBe
BOJIOC y JIeTel IEPBOM IPYIIIIbL, IPOKHUBAIOIINX B paiioHax
C YMEpEHHBIM 3arpsi3HEHHEM OKPYXKAroliel cpessl, Ha-
OTI0aoCch MUHUMATBHOE MOHIKEHHUE CCEHITMATBHBIX
aneMeHTOB (KpoMe Ca) W HEe3HAYHTEeIbHOE TMOBBIIICHNE
TOKCUYHBIX XUMHUYECKUX AieMeHTOB — Pb u Cd 1 kommieH-
cupoBaHHas GopMa Kapureca.

HccnenoBanue neTeil BTOpoil IpyIIIbl, T.€. IPOKUBAIOLINX
B 9KOJIOTHYECKH HEOIaronpusaTHBIX PailOHaxX, BBISIBIIIO y
JieTel ¢ IeKOMIICHCHPOBAaHHON (hOPMOif Kapreca MOHMKEH-
HOE COZIEPKaHUE B BOJIOCAX 3CCCHIUABHBIX XUMHUYECKUX
AIIEMEHTOB, B CpeHeM, OT 28 10 56% ¥ MOBBIIICHNE TIO-
Kazarenei TaknX TOKCHYECKHX IeMEeHTOB, Kak Pb, Hg u Zr.
BermenprBeieHHOE yKa3bIBAET HAa yCUICHHOE BHIBEJICHUE
13 OPraHU3Ma 3CCEHIUAIBHBIX IEMEHTOB IO BIUSHUEM
TSDKEJIBIX METAJUIOB, YTO, B CBOIO O4EPEIb, BIMSIET HA COCTO-
STHUE BCETO OpPTraHM3Ma, a TaKXKe Ha CTOMAaTOJIOTM4ecKoe
3710POBBE.
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SKCHHEPUMEHTAJIBHOE OBOCHOBAHUE NPUMEHEHUSI HOBOI'O MATEPHUAJIA
JJISA U3IOTOBJIEHUSA BASUCOB CBbEMHBIX 3YBHBIX ITPOTE30B

Ilyrypmunckuii B.I.

Ooecckutl HaYUOHATbHBIL MEOUYUHCKULL YHUSepcumem, Ykpauna

CheMHOe IUTACTUHOYHOE 3yOHOE TPOTE3NPOBAHUE — OJIUH
13 CaMbIX COIMAJIbHO 3HAYUMBIX BUJIOB IIPOTE3UPOBAHUS
[1]. HecmoTpst Ha pa3BUTHE METOAMK MMIUIAHTAIUUA U
3HAYUTENILHOE YCOBEPILICHCTBOBAHUE JINTEHHBIX XapaKTe-
PHCTHK JICHTAJbHBIX CIJIABOB, MPUMEHEHHUE YaCTHYHBIX
IUTACTHHOYHBIX TPOTE30B OCTAETCS PaclpOCTPAaHEHHBIM
BHJIOM MPOTE3UpOBaHUs [3].

[Tpumensiembie Ha npoTshKeHHK 70 JIET aKPUIIOBbIE 3yOHbIE
[IPOTE3bl UMEIOT PSiJ] CYLIECTBEHHBIX HEAOCTATKOB, Orpa-
HUYHUBAIOLIMX UX MAaCCOBOE HMCIOIb30BAHUE: XPYIKOCTb,
TOKCUYHOCTb, BBICOKAsl yCa/iKa, HAIMYME UCKKEHUH U
nedopmanuii mpu nzrotoriienuu [3]. B mocnennue necaru-
JIETHSI Ha PhIHKE IIACTMACC [U1Sl CheMHOTO ITPOTE3UPOBAHMUS
OSIBUJIMCH HOBBIE MaTepUalibl: HEWUJIOH, IOIUIIPOITHJIICH,
aleTalb 1 Jpyrue, KOTOPbIE JIUILICHBI BhIIIIEYKa3aHHBIX He-
nocTaTkoB [2,4]. OnHako rpymma 3THX MaTepHajoB HMEET
LeJIBII PSiJl HEJOCTATKOB: HU3Kasi TMTUEHHUYHOCTb, OOJIbIIIAs
ycajiKa IpH JINThE, CIOKHOCTh B KOPPEKIMH U TOJTUPOBKE
MIPOTE30B, X CIOMCTOCTD.

Wns 1o myTu ycoBepIIeHCTBOBaHHS pa3paboTaHHbIX Oe3-
AKPUJIOBBIX MaTepHajoB ISl CbEMHOIO IJIACTHHOYHOIO
MPOTE3UPOBAHUS, MBI MPEANOWIH MOJUIIPOINUICH, KaK
CaMbIil JIENIeBBIM M HE TpeOOBATENbHBIH MaTepHuas s
JINTHEBOTO TIpeccoBaHus [5]. YcoBepiieHCTBOBaHHE 110
CPaBHEHUIO C U3BECTHBIM MUPOBBIM TTOJIUIIPOIHICHOBBIM
MarepuanoM «JIMIom» COCTOUT B TOM, YTO JJIsl H3TOTOB-
JICHUS] TEPMOIUTACTUYHOTO 3yOHOTO MPOTE3a MCHOJIB3YIOT
comonumep nonumnpornmieHa “Tipplen R 3597, kotopsrit
OKpAILIMBAIOT CHHTETHYECKUM KPacUTEJIeM, MOCIE Yero
00pabaThIBalOT B BaKyyMHO-IUIA3MEHHOW Kamepe MyTem
BO3JICHCTBHSI HA IPOTE3 TIOCTOSIHHBIM AJIEKTPUYECKUM TO-
KOM TUTOTHOCTBIO 65-70 MA/cMm? ripu Temmieparype 39-40°C
¢ aKkcriosunueit 15-17 MuH, ocie 9ero mpoBOASIT AaHTUCETI-
THYECKY10 00paboTKy B pacTBope «riyTapai Hy.

© GMN

HCHL}O HUCCICAOBAaHUA ABUJIaCh OILICHKAa CaHUTApPHO-
XUMHWYCCKUX U (bI/IBI/IKO-XI/IMI/I‘{eCKI/IX CBOMCTB IPEATIOKCH-
HOT'0 MaTr€puala.

Marepuan u Metoabl. Jlaboparopssie 00pasiisl (puc. 1)
M3TOTOBJISUTUCH B COOTBETCTBUHU C TEXHOJOTHSMH W WH-
CTPYKLHUEW [0 N3rOTOBJICHUIO 0Aa3UCOB ChEMHBIX 3YOHBIX
npoTe30B. BHavane oHu ObLIM OTMOIEIMPOBAHbI 3 BOCKA
«ba3uCHBII», UX MOJTUMEPU30BAIIH, TUTH(OBAIH U OJIH-
poBaM TaKke, Kak ¥ ChbeMHBIE TUTACTHHOYHBIE MTPOTE3HI.
B skcniepuMeHTax MCIONB30BaIN 00pa3Ilbl, ONUHAKOBBIC
1o (hopmMe ¥ pazmMepam KBa[paTHbIC INIACTUHKH TOJIINHON
0,15 cm, mmomaaeio 1,5x1,5 cm.

Puc. 1. Obpaszyvl 1abopamopusix niacmmacc OJis uc-
cnedosanull
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O0pasibl KOKA0H TPyIIbl ObUTH 0003HAYCHBI OAMHAKO-
BeiMH T paMu. Cpesiu TPy CPAaBHEHHUS B HCITBITAHHUSX
OBUTH KCIIOJB30BaHbl 00pa3iibl U3 cononumepa «JIumom
(Ykpauna) 0e3 kpacurtessi; 00pasiibl, H3rOTOBJICHHBIC W3
OecrBeTHO 0a3MCHOW aKPUIIOBOH TIACTMACCHI O€3 KpacH-
Test; 00pasiibl, H3TOTOBICHHBIC U3 AKPHIOBOH MITACTMACCHI
«Dropake» (Ykpauna).

Jlns mpoBeieHUs] CAaHUTAPHO-XUMUYECKUX HCCIIEOBAHUN
HaMH CO3/1aBajiach MOJEIbHAs Cpesia — TUCTHUTMPOBAHHAS
BOJIa, COOTHOIIIEHUE MacChl OTBepAeBIINX 00pasioB (P)
00beMy ucTuiupoBarHoi Bozs! (V) kak 100 mr:1 em®, Tem-
neparypa Bobl 40°C. BBITSKKHY BHIIEPIKUBAIN B TEPMOCTATE
npu temneparype 40°C na nporsbkenuu 1,3 7, 10, 25 cytok
B TMHAMHUYECKOM PEXHME, Ha KaXJI0H CTPOKE IKCIIO3UIUU
BBITSDKKH CIIMBAJTH M AHAJIM3UPOBAIIN Ha COACPKAHUE XUMHU-
YECKHUX BEIIECTB. Pe3ynbTaTel aHATM30B CyMMHPOBAIIH.

JUid u3ydeHus KoxepasLpaXkarollero U CeHCHOMIN3U-
PYIOILETO AeHCTBHS CONOIMMEPA KPOIMKAM €KEAHEBHO Ha
MIPOTSHKEHUH 5 JHEH 3aKalrbIBaJIN TPEXCYTOUHYIO BBITSKKY
B KOHBIOHKTUBHBII MeIIouek ra3a. KOHTpoabHBIM XKHUBOT-
HBIM BBOIMJIM TUCTIJUIMPOBAHHYIO BOY. J{11st onpenieieHns
CEHCHOMIIM3MPYIOILET0 BO3/IEHCTBUSI MOPCKUM CBHHKaM
OJTHOKPATHO BHYTPUKOXKHO BBOAWIM 0,02 MIT BBITSKKH 00-
pastioB. KOHTpOIIbHBIM YKUBOTHBIM BBOIMITH (hr3pacTBop. Ha
12 cyTKH moCI1e MHBEKIMH MPOBOIMIIN HAKOYKHYIO KalleIbHYHO
po0y Ha MPOTSHKEHUH 5 CYTOK.

Jlis aHanu3a cOMOMMMEPOB MOJHITPOIMIEHA MBI UCTIONb-
30Banu OJIOK, TPUCOETUHEHHBIN HEMOCPEICTBEHHO K BBOIY
ra3oBoro xpomarorpada (puc. 2). Ha puc. 2 nokasana nupo-
JIUTHYECKast s4eiika U3 cTekna nupekc (6), moMerieHHas B
nieys (a). ['a3-HocUTeNb MOCTYMAET B SIUEHKY CBEPXY, YHOCS C
co00 MUPOITH3AT, 00Pa3YIOIIHIACS Ha PACKaIEHHOH JOKpacHa
TTaTUHOBOM MPOBOJIOKE (B); 3aTEM ra3- HOCUTENb BBIXOHUT
U3 SIUCHKU M TIOCTYIIACT B ra30BbIid XpoMarorpad uepes Jiv-
HUIO [TO/IaYX 1 TToJ0rpeBa rasza. Craif XxpoMmenb-anoMeIeBoi
TepMorapbl 0003HaucH (T'), CBUHIIOBBIC ITPOBO/IA 3alasiHbI B
TpyOKy u3 criaBa Ni - Cr - Fe, HanomHeHHY 0 OKCHIOM Mar-
Hus. Takoke Kak v IJIaTHHOBAsK IMPOBOJIOKa HUTHU HaAKaJIMBaAHWA,
9Ta TpyOKa mMeeT auameTp 0,5 M.

-

+-&

Puc. 2. IIponunuzep: a - xopnyc, 6 - nuporumuyeckas
Kamepa, 6 - NIamuHo8as HUMb HAKAIUBAHUA; 2 - CNAll
mepmonapul
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O06pa3ipl Maccoi HarpeBasid B TedeHue 18 cex 10 Makcu-
MasibHOU Temiieparypsl - 550°C. B mporuecce muposusa
Ta3-HOCUTEIIb BBITCCHACT IMPOAYKTLI TMPOJIN3a B ACTTUTECIIb-
HYI0 KOJIOHKY. [ [MponuTrnyeckas siuelika OTCOeIUHSETCS OT
ra3a-HOCHTENS uepe3 | MUHYTy mocie Hadajaa MUpoNIn3a.
bbuy n3ydeHsl cONoNMMephl THIIEHA C IPOIUIEHOM, CO-
nepxkarnie oT 0 1o 100% nponunena.

Pe3yabraThl u ux odcy:kaenue. Takum o0pa3om, poBe-
JICHHBIE CAHUTAPHO-XMMUYECKHE UCCIIeIOBAHMS 00pa3IoB
COTIOJIMMEPOB MOJHUIIPONNUIICHOB CBUACTECIILCTBYIOT O BbI-
COKOM CTETIeH! UX XUMHUUYECKOI 0e30MacHOCTH.

[Tpy M3ydeHUH KOXKepas3Apakarollero U CeHCUOUIU3U-
PYIOLIEro BO3ACHCTBUS MOJYy4YEHbl TAKUE PE3YJILTATHL:
IIPHU3HAKOB PA3JPa)karollero BO3IEHCTBUS HA CIM3UCTBIE
000JIOYKH I71a3 MOIONBITHBIX KPOJIMKOB (TUTIEPEMHUSL, OTEK,
MOBBIIIICHHOE CJIe30TeUeHNE) He BhIsBICHO. [Ipu n3yuennn
CEHCEOMIN3UPYIOLIETO BIUSIHUS BBITSHKEK BOCTIATUTEIIbHAS
peakuys Ha KO)K€ IMOAOIBITHBIX MOPCKUX CBUHOK OTCYT-
CTBOBAJIA.

CrnenoBaTenbHO, OMBITHBIE 00PA3lbl HE OKAa3bIBAIOT pa3-
JIPpaXaroIero U CeHCHOUIU3UPYIOIIETO BO3/ICHCTBHUS.

PesynbraThl MUPOJIMTHYECKUX aHAIM30B COTOJIMMEPOB
MOJIMIIPOIIMJIEHA C PA3IMYHOM KOHLIEHTpaLUel NoauoJe-
(MHOB IpecTaBIeHbI HAa pUC. 3 U B Tabnunax 1, 2.

ITpu HarpeBe cOMmoIMMEpOB HAa OCHOBE MOJUIIPONUIECHOB,
B MPOIIECCE OTIIMBKH, 33 CUCT MCCTPYKIMU HE 00pa3yroTCs
JIMHEHHbIE MOJIEKYJIbI € UTMHOM 1enu Gosee uem C,. bonee
TSOKETBIE TIPOYKTHI IECTPYKIIUHU BCETIA COAEPKAT METHITb-
HBIC OTBETBIICHHS WIH 2,4-TUMETUIILHBIC (PParMeHThI, 0CO-
OCHHO 3HAYMUTEIILHOE KOJWYECTBO 2,4-TUMETUITCITCHA.
DTO BEIIEeCTBO MOXXHO paccMaTpuBaTh Kak TpUMEp Mpo-
MUJICHA U KaK MIABHBIM MPOJYKT NECTPYKIIMU U CTAPECHUS
MOJTUTIPOITHIICHA.

Taxum 06pa3oM, U3 BHILICTIPUBEICHHBIX JAHHBIX CICTYeET,
4TO OJIOK-COMOJIMMEPBI IAFOT TAKYIO e IMPOrpaMmy, Kak 1
CMeCh TOMOTIOIUMEPOB B COOTBETCTBYIOIIUX MPOMOPITUIX
(puc. 3) ans UHTEpIpeTaluy NUKoB (Tabmuma 1).

Takum 00pa3om, OJIOK-COMOTUMEPHI YEePEAYIOIIHECS
NPOMHUJICHOBBIMU 3BCHBSIMH 00JIaIalOT TaKHUMH KE
CBOMCTBaMHM, KaK U MOJUNPONUICHOBBINA TOMOIOJIUMED.
OnpeneneHo, 4To JJisi CTaTUCTUUECKUX COMOJIMMEPOB
OTCYTCTBYIOT YE€pEeAyIOUIMEcs MPOMUICHOBbIE 3BEHbS,
B MpoIecce JUThS MPOTE30B KOHIEHTpanus 2,4-
JTUMETHITENTEeHa Maja.

Ha puc. 3 nmuxk 181111, xapakTepHsIii 4715 TOCIEI0BATEIbHO-
CTH MOJTUIPOITUICHOBBIX 3BEHBEB, MIOJIHOCTHIO OTCYTCTBY-
eT. O4eBHUIHO, UTO MPHU CTATUCTUYECKON MOCIIE0BATEb-
HOCTH STUJICHOBBIX U IIPOIHJICHOBBIX 3B€HBEB BEPOSITHOCTD
00pa3oBaHMs TPUMEpPA MPOIUIICHA B LIeNH o4eHb Maina. C
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JPYyTOi CTOPOHBI, Ha MUPOTrPaMMe CTaTUCTHUECKOTO COMO-
JUMepa XOpOIUIOo Pa3InYUMBbl MUK nonunponuieHa 13119
(monuaTunen) u nmux 14111, Mcuyesnosenue nuka 18I1I1

CBOWMCTBEHHO CTAaTHUCTHYECKOW MPUPOJE pacrpeieseHus
OTHUJICHOBLIX W IMPOINMNJICHOBBIX 3BCHBCB B COIIOJIMMEPAX
9TWIEHA C IPOIUIICHOM.
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Puc. 3. I'az06as xpomamozepamma npodykmos nupoauza noaudmuierda (a), nponuiena (6) u cononumepa smuieHa
¢ nponunerom (8). 1 - meman; 2 - sman; 3 - nponau, 4 - uzobymau; 5 - H-6yman, 6 - usoneHmat,; 7 - H-neHMaw,
8 - 2-memunnenman u (unu) yuxkronewman,; 9 - 3-memunnenman; 10 - n-eexcan; 11 - 2,4-oumemuinenman
u (unu) memunyuxnoeexcaw, 12 - 2-memuneexcan, 13 - 3-memuneexcan u (uau) Yukio2ekcau,

14 - 1,3-yuc-oumemunyuxiocenman uiy mpanc-uzomep, 15 - n-eenmamn; 16 - 2,5-0oumemuneexcan,

17 - 2,4-oumemuneexcar u (uiu) monyon; 18 - 2-memuneenman, 4-vemuneenman u (uiu) MemuryuKi02eKCaH,
19 - 3-memuneenman, 20 - 1,3-yuc-oumemunyuriozexcan u (unu)l,4-mpanc-oumemuniyurio2ekcam,

21 - n-okman; 22 - 2,4-oumemuncenman

© GMN 27
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Tabnuya 1. Hoenmuurayus npooykmos nuponusa no nupoSpamMmam ROIUIMUIEHA U NOAUNPONUIEHA

HoausTHAEH (cM. puc. 3) Hoaunponuiex (cM. puc. 3)
Ne rinka Coennuenne Ne rinka Coennuenne
1115 DTUHIICH 1 TIIT DTHIICH
2119 IIponunen 2 III1 IIponunen
311D Byren - 1 3 11 N306yTen
4 11D Byramuen 4 TIIT
5TID TlenTen 5 TIIT [Tenten
6119 6 TII1T
7119 7 TIIT 4-MeTuaneHTteH- 1
S TID TexceH - 1 (wnu 4- METUIITIEHTEH-2)
911D 8 TIIT 2-MertunmeHTten- 1
10 TID ( wm 2-metunmeHTaueH-1,4)
11115 I'enten — 1 9 TIIT 2,4-JleMmuTUNTICHTEH- |
12115 10 ITI1 C,-Huonedun
13115 OkreH — 1 11 TIIT
14 TID Honren - 1 12 TIIT
15115 13 IIIT
16 I1D 14 TIIT 4-MetunrenTeH- |
17 11D (wnu 4- MeTuTenTeH-2)
18 1D 15 11
16 IIIT
17 IIIT
18 IIIT 2,4-JlumetnnrenTer- 1 (v
2, 4-mameTrirenTeH-5 (vm 6)
Tabnuya 2. IIpooykmer nupoiusa HeKomopwix NOIUOLEPUHOE
HoumdTHICH Hosmnponuiex Comnosinmep 3THjIeHa
OcHoBHBIE BropocTrenennnie OcHoBHBIE BTropocTenennsie € MPONMJICHOM
H- Hebomnpime OCHOBHBIE THUKH H-ITapadunsr, IIpucyrcrByror
ATKaHbI: KOJIMYeCTBA MpUHATIEKAT BILIOTH JI0 KaK
OraH, 2-MeTUI- U pa3BETBIEHHBIM H-TeKCaHa, pa3BeTBIICHUE,
IIponan, 3-MeTHi- ankaHam (2-MeTHiI-, IIPUCYTCTBYIOT B TaK U H-aJIKaHbl
Byran, 3aMENIEHHBIX 3-meTui-, HE3HAYUTEIbHBIX (2-metui-,
[lenran, YIJIEBOIOPOJIOB 2,4-nuMeTunI- KOJINYECTBaxX 3-MeTui- u
I'ekcan, (npucytcTBHe 3aMeIIEHHbIE (BO3MOXKHO 2,4-nuMeTHII-
Oxkran M30MEHTaHa U YIJIEBOIOPO/IBI). MPUCYTCTBHE 3aMeIEHHBIC
3-MeTHIINeHTaHa OcobeHHO H-TeNTaHa u YIJIEBOAOPObI);
YKa3bIBaeT Ha 3aMETHBI H-OKTaHa, HO X 2.,4-
Hamu4ne OombIIMe MTUKH MTUKH JIUMETWITENITaH
KOPOTKHX 2,4-JlumMeTHIIIIeHTaHa MacCKUPYIOTCS u2,4-
OCJIKOBBIX U 2,4-quMeTuiarenTata MUKaMHu JUMETUIITICHTaH
enei) (moutu UKJIAYECKUX MIPUCYTCTBYIOT
OTCYTCTBYIOT B MIPOJYKTOB) B MEHBIINX
MIUPOITH3E KOJIMYECTBaX, YeM B
TIOJINATUIICHA) TIOJIMTIPOTTUIICHE

Jlyist GONBIIMHCTBA THAPUPOBAHHBIX MPOJYKTOB, KOTO-
pble BO3HUKAIOT BO BPEMs JIUThSI POTE30B, MPOBOIUIN
MpeBapuTeIbHYI0 HAeHTHGHUKanuoo (Tabmuma 2). Be-
JMYMHA HEKOTOPBIX MUKOB MPAKTUYECKU HE 3aBHCUT OT
COZIEpIKaHUsl IPOTUIICHA B OTIIMYHKE OT psijia Apyrux (130-

28

OyTaH, 2-MEeTUJITIEHTaH, H-TeKCaH, H-TeNTaH, H-OKTaH,
2,4-numetnirenan). [loaydeHHbIE pe3yabTaThl TO3BOIMIH
YCTaHOBUTH CBSI3b MEXKJy COAEpIKaHUEM IPOIMHIIeHa B
COMOJIMMEpE U IUIOMIAASMHU TMKOB MOCIEIHUX YEThIPEX
BEILIECTB.
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Tabnuya 3. Ilpodyxmul, obpasylowuecs ¢ pesyivmanie 0OMeHa 6000p00A HA MEMUTLHYIO 2PYANY

Pammka Homep aTtoma yriiepona, 0TIAKHIEr0 BOIOPOJ
5 6 7 8 9

Bropuunsiii H-C, CH, 4-MC, CH, 4,6- MC,

g —C- (CL— o ((‘L— Cc- (C[ 2-MC, 2,4,6-MC, 2,4-MC, 2,4,6,8-MC_,
— 4-MC, 4,6-MC,
A-ME; 4,6- MC, CH, 4,6,8-MC_, CH,

2-MC, 2,4-MC; 2,4-MC, 2,4,6-MC,

TTepBUYHbIN M30-C, 2,4,6-MC, 2,5-MC, 2,4,6,8-MC, 2,4,6-MC,
Cc_ CE C_-C_C_ %, C- 2-MC, 2,4,6 - MC, 2,4,6,8-MC,,

¢ 2.4-MC,
CH,

Hp06neMa aHaJIi3a CONOJIMMCPOB 3TUJICHA C HPOIIUJIC-
HOM COCTOUT B YMCHUHU OTIIMYATh O1okH IPONHJICHOBBIX
3BCHBCB OT 3THUJICHOBBIX 3BCHLCB, paCHpG,I[eHéHHLIX CH-
CTCMATUYCCKMU.

31ech BO3MOXKHBI J1Ba KPallHUX CITydast:

1. ITonmumep, B KOTOPOM OJIOKH STHIIEHOBBIX X IPOITHIICHO-
BBIX 3BEHbEB HACTOJIBKO JUTMHHBI, YTO MOCJIE MUPOJIN3a OH
HAEHTHYEH (PU3NYECKON CMECH IByX TOMOIIOJIMMEPOB.

2. IlonHOCTBIO YepenyIouicsi CONoIUMEp, s KOTO-
pOro B KadecTBE MOJEIBHOTO COCIMHEHHS MOXET OBITh
HCII0JIb30BaH THJIPUPOBAHHBIN MOJMU30NPEH, T. €. -E-P-
E-P-E-P-E-.

18(nm}

HccnenoBaiauch MUpOrpaMMbl JJsl JBYX TOJHUMEPOB: a)
CMECH TONUATIIICHA U ronunpornmieHa (1:1), 6) comonu-
Mepa 3THJIeHa ¢ mpornuieHoM coctasa (1:1).

Pesynbrarel npenctaBinensl Ha puc. 4. CpaBHeHHE
ITHX MUPOTPAMM MOKA3ai0, YTO MHPOrpaMMa CMECH
MOTUATHIICHA ¢ TounponuiienoM (1:1) cymecTBeHHO
OTJIMYAETCSI OT MUPOTPAMMBI, IMOJYYCHHOW B Tpel-
MOJIOKEHUH aJITATUBHOCTH, TOJHKO Ha HaYyaJIbHOM
y4dacTke (10 BBIX0aa OyTaHOB), T. €. TaM, IJIe BOCIIPO-
MU3BOJUMOCTD T'a30BOM/’)KUIKOCTHOW XpoMaTorpaduu
JIOBOJTLHO HH3KA.

13(n3}1

14{0n)

45 40 35 30 25

20 15 10 5 0

Bpema yaepxunsanns, mus

Puc. 4. I'azosasn xpomamozpamma npodykmos nuponusza cmecu 50% (no macce) nonusmunena u 50% nonunponunena.
18(I1I1) — 2,4-oumemuncenmen — 1; 14 (I1I1) — 4-memuncenmen-1; 13 (I13) — oxmen-1

[TuporpaMMBbI COITOIMMEPOB MOIUIPOIHICHA C HOJIUITH-
JICHOM HECKOJIBKO OTIINYAIOTCS OT IUPOrPaMM CMECH IOJTH-
nponmiieHa ¢ monudTiieHoM (1:1). B muporpamme cmecn
MTOJTMMEPOB B OTIIMYHE OT MAPOTpaMMEbI cortoammepa (1:1)
MPUCYTCTBYIOT IIMKH METaHa, TaHa, IpoliaHa U H300yTaHa,
a TaKoKe IMUKK 2-METHIITeKCaHa U 2-MeTUIITeTITaHa, KOTOPBIE
CYIIIECTBEHHO BBIIIE, U MIUKA 2,4-TIMETHIINICHTaHa 1 2,4-
JMMETHITeNTaHa, KOTOpbIe CYIeCTBEHHO HIDKE, YeM IS
comomumepa (1:1).

© GMN

ITo HenaeHTHGUIIPOBaHHOMY TIHKY 18 Ha pric. 4 MOXKHO
MPOBONTB KaueCTBEHHYIO HICHTH(HUKALHIO ITOTUTIPOTIH-
JIeHa B CMECSIX € IPYTUMH MOJIMMEpaMH THIIA MOJMATHIICHA,
nonuOyTeHa- 1 u monu-4-MeTuimeHTeHa- 1.

IIpu pa3noXeHWn MONUNPONHUICHOB MPOAYKTOB C He-
Pa3BETBICHHOHN YITIEPOIHOH IIETIBbI0, UMEIOMHUX Oonee 5
atomoB C, He OOHApYKEHO, YTO W CIEIOBAIO OXKHUAATH
JUTS TIOJTMMEPOB CO CTPYKTYpOil “ToyoBa K XBocTy . Bee
Gosee TSKEIBIE TPOTYKTHI PA3JIOKEHUSI UMEIOT OOKOBBIE
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MCTaJIbHBIC I'PYIIIIbI, R197(00) 06J'Ia,[laIOT YIIICpOAHBIMU L ETIA-
MU C HECKOJIbKUMHU PA3BCTBICHUAMMU.

O0OHapyKEHO, YTO COCTAB MPOLYKTOB IMUPOJIH3a ONUHAKOB
JUTSL pa3IMYHBIX 00pa3IloB NonunponuieHa. bosbIias mio-
1131 [IMKA [TPONaHa CBUICTECILCTBYET O TOM, UTO B CITydac
MOJIUITPOTIHIICHA ICTIOIMMEPHU3AIINS SIBIISICTCS BEChMa BaXK-
HBIM mporieccoM. Hannuue nByx Apyrux OOJbIINX MUKOB
Ha MMUpOrpaMMe MOXKCT 6I:ITI) CBA3aHHO C MPOTCKAHUEM
BHYTPUMOJICKY/ISIPHOTO MEPEHOCA BOJIOPOJAA Y MATOTO
aToma yryepona BTopuuHoro paaukana (1):

I, v-nenran + II, 2,4-numernnrenTtan

pre-goteegd —

[lepBuuHbIll pagukan mogo0HBIM oOpa3oMm maet I,
nzobyran-+ll, 2,4 ):LHMeTHnrenTaHJrHIC 2).

vgcirgmg W e

HeOonbimue nuku, OTHOCSIINECS K U300yTaHy U, B OCOOCH-
HOCTH K MCTaHy, CBUACTCILCTBYIOT O TOM, YTO yKa3aHHas
Ppeaxuyst JUisi IEPBHYHOTO PaJIMKalia XapaKTepHa JIUIIb B He-
3HaYUTEIIbHOM cTenen. J1jist aToro paukasia Oonee BaXHYO
POJIb JIOJDKEH MIPaTh EPEHOC BOAOPO/A Y IIECTOro aroMa
yIIepoa, oarofaps 4eMy MOKHO OOBSICHUTh HATMYHE TTHKa
2-metwneHTana. [1osBICHHE 3TOr0 MPOIYKTa MOKET ObITh
CBSI3aHHO U C PEaKIUSIMU BHYTPHMOIIEKYISIPHOTO TIepeHoca
Boziopozia (¢ oOpazoBaHueM2-MeTHINeHTareHa). B tabn.3
MPUBE/ICH COCTAB MPOYKTOB, 00pa30BaHMUsI KOTOPBIX CIIe/Ly-
€T OKUJIATh B PE3YJIbTaTe BHYTPUMOJIEKYISIPHOTO TIepeHoca
BOJIOPO/IA B MPOIIECCE MUPOJIH3a HOIUIPOIHUIICHA.

HcenenoBasics mporecc AeCTPYKIUH COTTOTMMEPOB MOINATH-
JIeHa ¢ TIOJIUITPOITHIICHOM, TIPOTEKAIOIIHIA 110 PaUKAIBHBIM
MexaHn3MaM. [TokazaHo, uTo B pe3yinsTare IeCTPYKIMH TAKUX
TIOJIMMEPOB OOJIBIIMHCTBO MPOYKTOB 00pa3yroTCs B pe3yJib-
TaTe BHYTPHUMOJIEKYIIIPHOM Mepeiadn LemH.

BroiBonwl. [IpoBeneHHbIe Uccie0BaHUS MO3BOJIAIOT CliE-
JIaTh BBIBOJI, YTO B KaU€CTBE Marepuaja Jyis U3rOTOBJICHUS
ChEMHBIX 3yOHBIX MPOTE30B LIEJICCO00Pa3HEil HCIOTb30BaTh
COIOJINMEPBI, @ HE CMECH MOJIUIPONUIICHA C OJINITUICHOM
BBHJly MPUCYTCTBUS B MOCIEIHUX BBIIIECYKA3aHHBIX MPH-
Mecel, KOTOpbIe MOT'YT CYIIECTBEHHO BJIMSTH Ha ITPOLIECCHI
MPOUCXOASIIME B MOJOCTH PTa B MPOLIECCE IKCILTyaTalluu
1poTe30B. MIMeHHO 1M03TOMY NPUMEHEHHUE TPEITI0KEHHOTO
COMoJIMMEpa TMOJUIPOIUIICHA SBIAETCS MEPCIEKTUBHBIM
JUJI UCIIOJB30BaHUsA B OPTONEAUYECKONW CTOMATOJIOTUH.
IIpoBeneHHbIE CAHUTAPHO-TUTUEHUYECKUE HUCCIIeI0BAaHUS
MOKA3aJT{, YTO OIBITHBIC 00pa3iibl HE OKA3BIBAIOT paszpa-
JKAIOIIETO U CEHCUOMITU3UPYIOILIETO BO3IEUCTBUS U SIBJISIFOTCS
MPEKPACHBIM OMOMHEPTHBIM MaTepHAJIOM JUIsl 3yOHOTO PO~
TE3UPOBAHUS.
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SUMMARY

EXPERIMENTALBASISOFANEW MATERIALFOR
THE MANUFACTURE OF BASES DENTURES

Shuturminsky V.
Odessa State Medical University Odessa. Ukraine

The author studied the problem of improving the quality of
prosthetic removable prostheses through the development
of new basic material based on polypropylene copolymer.
To this end, we examined the physical and chemical struc-
ture and hygienic properties of the produced material. The
studies found that the developed material of polypropylene
optimal solution for the partial plate denture bases, without
flaws acrylic prosthesis and improves the properties of the
previously used polypropylene plastics.

Keywords: polypropylene, partial plate denture copolymer
plastics, bio inert, partial dental defects.

PE3IOME

IKCIIEPUMEHTAJBHOE OBOCHOBAHHUE
IMPUMEHEHHWSA HOBOI'O MATEPHUAJIA JJI51 U3-
TI'OTOBJIEHUSA BABUCOB CbEMHBIX 3YBHbBIX
IMPOTE30B

Ilyrypmunckuii B.I.

Ooecckuil HAYUOHATLHBIU MeOUYUHCKULL YHUBepcumen,
Yxpauna

ABTOpOM HM3ydYajach mpoOiemMa yIydIleHHs KadyecTBa
MIPOTE3UPOBAHNS CHEMHBIMH IIPOTE3aMHU IIPH ITOMOLIH
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pa3paboTku HOBOro 0a3MCHOrO MaTepuaya, OCHOBaH-
HOTO Ha comnosiumepe nonunponuieHa. C 3Tol 1enbro
aBTOPBI MCCIIEIOBATN (PU3UKO-XUMHUECKYIO CTPYKTYPY
U CaHMTapHO-TUTUEHUYECKHE CBOWCTBA pa3paboTaHHOTO
Marepuana. B pesynbrare ncciaenoBaHUN yCTaHOBIICHO,

4TO pa3pabOTaHHBIN MaTeprall U3 COMOIMMEpa ITOIHUIPO-
MIJIEHA ONTHUMAaJIbHOE PelIeHne 11 6a31COB YaCTUUHBIX
IUTACTUHOYHBIX IIPOTE30B, JIUILIEH HEJOCTATKOB aKPUIJIOBOIO
[IPOTE3UPOBAHUS U YJIyullaeT CBOWCTBA paHee IPUMEHsIC-
MBIX MOJUIIPONUICHOBBIX IIIACTMACC.
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YCOBEPIIEHCTBOBAHUE JIEYUEHUS PO3ALEA C YYHETOM
MOP®O-®YHKIMOHAJIBbHBIX OCOBEHHOCTEMN KOXHU

HuckapumBuiau H.B., Kanuranze A.I., Huckapumsuan L.A.

Tounuccruu 2ocyoapcmeeHHbIl MEOUYUHCKUL YHUBEPCUMENT,
denapmamenm oepmamoseneponozuu, Tounucu, I py3us

Po3zamea — pacripocTpaHeHHOE, HHOTIIA TSKEIO MTPOTEKA0-
miee 3a00JIeBaHNE C MPEUMYIICCTBCHHBIM MOpPaKEHUEM
KOXH JTUIIA SK30TCHHBIMU M SHIOTCHHBIMH IIPOBOIHPYIO-
mwMA (akTopaMu. 3a00IeBaeMOCTh pO3ariea COCTaBISIET
3-10% ot Bcex 1epMaTo30B U 3aHUMAET CEAbMOE MECTO 110
4yacToTe cpeau KoxHou narosioruu [ 1-3]. [Ipu pozanea ya-
CTO BBISIBJISIFOTCS KJtenw poza Demodex, rmpu 3ToM Hanmuaue
HX B KO)KE€ MOXKET YCYT'YOUTh TCUCHHE KOXKHOM aTOJIOT HH.
OpHOI U3 OCHOBHBIX POOJIEM, C KOTOPBIMHE CTATKHBACTCS
JIEPMATOJIOT MPHU po3ariea sBIseTcs HedIPPEKTUBHOCTH
Kiaccuueckux npenaparon [4]. HepauuonanbHas u He-
JOCTaTOYHAs Teparusl MPUBOIUT K XPOHHU3AIHNU 3a001e-
BaHHS W TICHXOCOIMAIBHON Jie3aJanTanuu 0oJbHbIX [7].
Wzyuenne sanuaepMatbHOTO 0apbepa MPUBEIIO K CO3TaHUI0
HOBOT'O T€PANEBTUICCKOTO HAITPABIICHHS B IEPMATOJIOTHH,
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KOTOpO€ MOJTYy4HJIO Ha3BaHHe KopHeoTepanuu [5,6]. Cpe-
T MHOTOOOPA3HBIX CTPYKTYpP KOXKH, OCYIIECTBIIIOIIX
OaprepHBIC QPYHKIHH, 0c000€ 3HAYCHUE MPHUIACTCS MU~
JIEPMUCY U, TIPEKIE BCETO, €r0 THIPOIUMUIHON MAaHTHH.
OcHOBHOI (pyHKIIHEH BOJHO-TUIHTHON MAHTHH SBIISCTCS
COXpaHECHHE IIEIIOCTHOCTH POTOBOTO CIIOSI, KPOME TOTO
OHa TIPUIACT KOKE W BOJOCAM 3JIaCTUIHOCTD, MSTKOCTH,
BOJIOOTTAJIKUBAIOIINE CBOWCTBA, PETYIHPYET HCIIApPEHUE
BJIaru. B HOpMe Koka MOKpBITA JUIUIAHON MIIEHKOM,
00pa30BaHHON CEKPETOM CallbHBIX KEJe3 H JUIHUIaMHU,
MPONYIAPYSMBIME KEPATHHOIINTAMH, HA3bIBAEMBIMH JIH-
mugamu oBepxHocTH koxku (JITIK). Hayunsie mecneno-
BaHUSI MTOCIICIHUX JIET YOSIUTEITHHO TIOKA3aJIH, YTO OJTHUM
U3 BaXHBIX ITAPAMETPOB, XapPaKTEPHU3YIOUINX COCTOSHUE
KOXKHOTO Oapbepa, SIBISETCA COICpIKAHUE KUAKOCTH B

31



porosBoM cioe. Ilpu nmoBpexaeHun poroBoro c¢jios mnpo-
HCXOIUT UpEe3MEPHAsl TPAHCINUAEPMallbHasl I0TEPS. BOJbI
(T2IIB) n ymeHbIIaeTCcsl KOHIIGHTPAlHUsa €CTECTBEHHOTO
yBIIQXHSIOMEro (Gakropa Koxu. J[elcTBHUE PK30TCHHBIX
W DHJIOTEHHBIX ()AaKTOPOB NPUBOAMUT K HAPYIICHHUIO TH-
JPOJIUNUAHON MAHTHHM POTOBOTO CJIOS, YMEHBIICHHUIO
npoaykiuu JIIIK, 9To compoBokaaeTcs yBeIndeHUEM
TpaHCAMUAEPMaIbHOM oTepu Biaard. OTMedaeTcst 4eTKOo
BBIp@)KEHHAS TCH/ICHIIMA K YBEJIMUECHHUIO YN CJIA TAIIUEHTOB
€ po3aliea, Hy)KIArOKUXCs B 3alUTE U BOCCTAHOBICHUU
MTOBPEXKICHHOTO porosoro cios [8-10].

Hcxons n3 BBINIEH3I0KEHHOTO, 1IEJBI0 MCCIST0BAHUS
SIBUJIOCH M3yueHHE (YHKIIMU KOXKHOTO Oapbepa ¢ y4yeToM
Mopdo-PyHKIIMOHATBHBIX 0COOEHHOCTEH KOXH U paspa-
00TKa 3(PPEKTUBHOTO KOMIUICKCHOTO JICUCHHS OOJBHBIX
posarea.

Marepuan u Meronbl. [lon HaONMOACHUEM HAXOIUINCH
35 manueHToB - 28 JKEHIIMH U 7 MYXYMH B BO3pacTe OT
30 mo 60 ner ¢ ATUTENBHOCTHIO 3a00JeBaHus OT 6 10
10 net. U3 Hux y 18 Habmromanach mamysao-ImycTyle3Has
¢dopma aepmarosa, B 17 ciaydasx IUarHOCTHPOBaHA OCO-
0ast po3artiea-crepouanas popma. [Ipu nepBuyHoi becene
C manueHTaMu ObLIM ONpe/esieHbl OCHOBHBIE (DakTOpBI,
MIPOBOIUPYIOLTHE 000CTpeHne 3a00IeBaHMS: HHCOISIIHS,
cTpecc, TeMIeparypa, alaKoroib, nuia (puc. 1). boibmun-
CTBO IALIMEHTOB PaHbIIE HEOJHOKPATHO MIPOXOIUIHA KypC
Tepanru CTEPOUIHBIMU IIpeHIapaTaMu, YTO B I[aﬂ]:HeﬁLHeM
OCIIO)KHUIIO KIIMHUYECKYIO KapTHHY 3aboseBanus. /ua-
THOCTHKA pO3aliea OCYIIECTBISIOCH C YU€TOM OCHOBHBIX
(TpaH3uTOpHas dpUTEMA, CTOMKAs IpUTEMA, MAMYJIbI, My-
CTYJIBI, T€JICAHTUIKTa3UN) U BTOPOCTENEHHBIX (YyBCTBO
KOKCHHUA U 6OH63HeHHOCTL, JIOKaJIu3anus B HeHTpaHbHOﬁ
YacTH JIMIA, OTEK, MOPAKEHUE KOXKU BEK U KOHBIOHKTH-
BbI, (hopMupoBaHue (HUM) IpU3HAKOB. Bcem nanmentam
MIPOBOJIMJICSL COCKOO C KOXH JIMIA ISl UIACHTU(UKAINT
kiema poaa Demodex, oOmuii 1 OMOXUMHUCCKUN aHATH-
3bI KPOBH B JIMHAMUKE: ONPEJIeIIsuIn 001Inii OuanpyOuH u
ero (hpakiyu, TPUNIUIEPU/IBL, alaHHHAMUHOTpaHcdepasy,
acraprataMUHOTpacH]epasy, XOJeCTEPHH, LIEIOUYHYIO
¢docdarasy, KpeaTHHUH, TIIFOKO3Y, PUBJICKAIH CMEKHBIX
CHELHUATNCTOB (TaCTPAHTEPOIIOT, SHAOKPHUHOIIOT, THHEKO-
JI0T, O(TaIBMOJIOT) JUTSI KOHCYJIBTAIUH.

C uenbio u3ydeHuss MOpGHOGYHKIIHOHAIBHBIX 0COOCH-
HOCTEH KOXH JIMIla UCIIOJIB30BAaH 6HOHMHC[[3HCHLII>1
ananuzarop (BMA) koxu. @yHKIMu KOXKHOTO Oapbepa
nuna (BpeMs omnpesesieHnss 6 CEeKyH/) ONMpeesuIuch Mo
CIeAYIOIMM TapaMeTpaM: COAEpKaHUEe BIaru (BJIax-
HOCTB), COJIep KaHUe KOXKHOTO cajia (KUPHOCTb), MSTKOCTh
HJIY IEPIIABOCTb.

Ananus (akTopoB, MPOBOIMPYIOLIMX Pa3BUTHE po3area
BBISIBWJI 3HAUUTEJIBHYIO POJIb MHCOJISILIMM B IIaTOICHE3E
znepmarosa. Mcxozs U3 3Toro ¢ Liesbko 3alUThl KOXKU Jula
OT ynbTpa(MOIETOBBIX COJIHEUHBIX JIy4el, a TaKkKe OT
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uHppakpacubix Jgydeit (UV-A + UV-B + infrared —A) Ob11
ycremHo uenons3oban npenapar “Ladival” (STADA).

3.7

O nHconsAumus
M cTpecc

B TemnepaTtypa
M ankoronb

nuia

53

Puc. 1. @axmopuwi, nposoyupyrowue pazgumue posayea

AHanu3 KoKy IpoBOAMIHM crycTs 15-20 MUHYT mocie ee
OYMIICHHS, TaK KaK CYMTACTCS, YTO UMEHHO B 3TO BpeMs
HET II0Ta, bUIM Ha KOKe M Pe3yNbTaT aHanu3a Haubonee
COOTBETCTBYET PEAIbHOCTH.

B 3aBucuMocTH OT j1€UeHUsl Bce Al CHTHI 6])1.]11/1 pas-
JielieHbl Ha 2 rpynmbl. [laruenTs 00enx rpyI noayJyanu
TPaAUIIMOHHOE KOMIUIEKCHOE JICYeHHUE, BKIIIOUalolee
AHTUOMOTHKY TETPALUKINHOBOTO Psiia, MAKPOJIUTHI, PO-
N3BOJHBIC HUTPOMMHIA30J1a, aAHTUTUCTaAMHUHHBIC, TE€CCH-
CHOMITM3MPYIOIINE CPEJICTBA U BUTAMUHBI, MECTHO - KPEM
po3amer. IlanuenTam kak OCHOBHOM, TaK U KOHTPOJIBHOM
TPYyMNI Ha MPOTSKEHUN Kypca JiedeHHs (C MHTEpPBAJIOM B
2 Henenu) MpOBOAMIIOCH MCCIIEIOBAaHUE TTApaMeTPOB, OT-
paKaroIlMX COCTOSTHUE (PYHKIIMM KOXKHOTO Oapbepa JInIa.
BonbHBIM OCHOBHOM I'pyIIBl ¢ BBIPA)KEHHBIMM Hapylle-
HUSIMH MOP]O-PYHKIMOHATIBHBIX 0COOCHHOCTEH KOXH
JUISl BOCCTAHOBJICHHS KOXKHOTO Oaphepa HaMH UCTIOIb30BaH
npenapar snucopt A, paspaboranusiii Jlabopatopueit
spofornoHHo# aepmaronoruu (LED), @pannus. pe-
napar NpeJCTaBIsIeT BOJHO-MACISIHYIO IMYJIbCHIO H
MMeeT YHHKAJIbHYI0 KOMITO3UIUIO. B ero cocras BXoasT:
JakTaT aMMOHUs - 8%; a0 Bepa - 5%; SKCTPaKT APOK-
xel - 2%; anbda-runpokuciora - 2%. [Ipenapar MoxHO
OTHECTH K MMMYHOMOYJIUPYIOLIEH KOCMETUKE, T.K. B €r0
COCTaB BXOJAT MPUPOJAHBIC IMOJIUCAXapruabl, CIIOCOOHBIE
cTumynupoBatb Makpodaru. Knerkn Jlanrenpranca B
OTBCT Ha CTUMYJIALIUIO HAYUHAIOT BLIpa6aTbIBaTI) 6I/IO-
JIOTMYCECKN aKTHBHBIC BCIICCTBA, KOTOPLIC HeﬁCTByIOT
HE TOJIbKO Ha OKPYJKAIOIIMe KEPaTHHOLMUTHI, HO U Ha
¢ubpobracTel  Makpodaru JepMbl, KJIETKH KPOBEHOC-
HBIX COCY/IOB.

Pe3yabTaThl U X 00cy:kaeHue. CoCkoO ¢ KOXKH JTUIa U
BCK JIsA I/II[CHTI/I(i)I/IKaI_[I/II/I JEMOACKO3a BbISIBUJI HAJINYHEC
KJIEIIa TOJIbKO B 7 Clly4asix posariea B IpyIre OOJbHBIX C
nanyJao-mycTyje3Hou popmoii fepmarosa. B aTom cityuae
MOCJIe MCUE3HOBEHHS OCTPOBOCTATUTENBHBIX SIBICHUM
WCIIONB30BAIMCh aHTUTIApA3UTApHbIE Ma3u U MacThl. Pe-
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3yJIBTaThl UCCIIEIOBAHMS MMOKA3aJIH, YTO MCIOJIb30BaHUE
BUA koxu y G0NbHBIX po3aliea BBISIBUIO 3HAUUTENbHbIC
OTKJIOHEHHSI OT HOPMbI. Y TaIMeHTOB 00EUX TPYIII, Hau-
Oosiee SIPKO OHU OBUTM BBIPAXKEHBI B TPYIINE OOIBHBIX CO
CTEepOHIHOM (hopMoii po3ariea. Tak, Harpumep, u3 18 60I1b-
HBIX KOHTPOJIHOM TPYIIIIBI C MAMYJI0-ITy CTYe3HOH hopmoit
JilepMaTo3a CHW)KEHHE MOKa3arels Kak BIaKHOCTH, TaK U
JKMPHOCTH BBISIBIICHBI Y 5 OOJIBHBIX, TPUYEM B 3 Cirydasx
9TH HapyLICHUS] COUETAIHMCh C YCUIICHHEM HIEPIIaBOCTH.

B 10 e BpeMsi y 17 OOJBHBIX CO CTEPOUIHOMN (Popmoit
JiepMaro3a B 15 ciydasx oTMeqasoch pe3koe yMEHbIICHHE
BJIQYKHOCTH U CHH)KEHHE )KUPHOCTH, YCHJICHHE IIepIIaBo-
CTH KOXH OTMEYaJioch y 16. B ocTanmpHBIX cilydasx 3TH
napaMeTpbl He OTIIMYAINCh OT HOpMBL. TakuM oOpa3zom,
UCIIONB30BaHMUE Mpernapara SucopuT A B rpymne O0JIbHBIX
C CO 3HAYUTEIBHBIMH OTKIOHEHUSMH MapaMeTpoB, OTpa-
JKAIOLIMX COCTOSTHUE KOXKHOTO Oapbepa Jiuia (creponaHas
(hopma po3ariea) ObLIIO MATOTCHETHYCSCKU OMPABIAHO.

4.3 44

CyxocTb LWenywenune

3purema Cy6BLeKTMBHbIE

owyuleHua

B o neveHna UOlMocne nedeHus

Puc. 2. Oyenxa s¢pghexmusnocmu snucogpuma A

Kax mokasaiu pe3yapTaTsl HCCIEAOBAHMS, IPUMEHEHNE
SMYJIBCUU Y OOJBHBIX po3ariea Ha (oHE IIUTEITBHOTO
JIYCHHS TOITMYECKUMHU CTEPOUTaMH 0Ka3aJI0 BEIPaKEH-
HbIH TepaneBTHYecKuit 3hdexT: y 15 60apHBIX po3aiiea
110 OKOHYAHHH JICYCHUS MMOTHOCTHIO MCUE3NH CyXOCTh,
HIeJTyIICHNE U MOBBIMIEHHAS YyBCTBUTEIBHOCTH K BHEIII-
HHUM pa3gpakUTEIsAM; Yy OCTAJbHBIX MallMEHTOB 3TH
mposiBIeHUS yMeHbUTIINCh Ha 70%. MeHee aKTHBHO
perpeccupoBaiia BocmanuTenabHas sputeMa. Croiikoe
MMOKpAacHeHUE KOXHU YMEHBIINUIIOCh B cpenneMm Ha 0,7
Oamna B rpymre 00NbHBIX po3anea. Hu B ogHOM HabmII0-
JEeHUU YXYAIICHHUS UIH 000CTPEeHHs KOXKHOTO Iporecca
Ha (one medeHuss He oTMedanoch. CienyeT OTMETUTb,
YTO MOJIOKUTENbHASI THHAMHKA 110 BCEM OI[EHHBAEMBIM
KpUTEpUsIM HabIofaIach y)ke B MepBble 2 HEAenu Jie-
YEHHUsS U TepareBTHUYCCKUi 3 ekt HapacTand Ha QoHe
npoBoauMoii Tepanuu. [Ipenapar npumensuics 1-2 paza B
JeHb B TeueHue 6 Hemenb. Onenka 3G PpeKTUBHOCTH MPO-
Boauiachk B 6amtax ot 0 1o 3 mo mapameTpam CyXOCTH,
HISNTYIICHUS, 3PUTEMBI U BBIPAKEHHOCTH CyOBEKTUBHBIX
OIIYIICHUH KaXKible 2 HeAeu. B 1emom o rpymie cpe-
HHH 0aJuT IO CYXOCTH JI0 JIUSHUS COCTABIISLI 2,7, OcIie
nedenus - 0,8, M0 MHTEHCUBHOCTH MIETYIIEHHs COOTBET-
cTtBeHHO 2,4-0,5, o aputeme 2,1-0,9 110 BEIpaXKeHHOCTH
CyOBEeKTUBHBIX omnymenui 2,9-0,6 (puc. 2).

Takum 00pazom, aucoGuT A SIBISIETCS BBICOKOIDPEKTHUB-
HBIM TIperapaToM HOBOTO HAIpaBICHHs JIedeOHOH KocMe-
THKH — KOPHEOTEPATINH, HATIPABICHHON HA BOCCTAHOBIICHUE
1 3aIUTY TOBPEKICHHOTO POTOBOTO CIIOS.

© GMN
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SUMMARY

IMPROVEMENT OF ROSACEA TREATMENT
BASED ON THE MORPHOLOGICAL AND FUNC-
TIONAL FEATURES OF THE SKIN

Tsiskarishvili N.V., Katsitadze A., Tsiskarishvili Ts.

Thilisi State Medical University, Department of Dermato-
logy, Georgia

Rosacea - a widespread disease sometimes aleak with se-
vere complications, mainly affecting the skin. Irrational
and inadequate treatment leads to chronicity of diseases
and psychosocial disadaptation of patients. Lately, a clear
upward trend in the number of patients in whom in the
process of complex treatment manifestations (with the
varying degrees of severity) of impaired barrier function
of the skin are observed and they need the protection and
restoration of the damaged stratum corneum.

In patients with rosacea in order to study the function of
the facial skin’s horny layer we used the skin analyzer
BIA (bioimpedance analysis, which in duration of 6 sec-
onds determines the moisture content, oiliness and the
softness of the skin) and significant deviations from the
norm (decrease in moisture content, fatness and increased
roughness) was revealed. These changes were most clear-
ly pronounced in patients with steroid rosacea. To restore
the skin barrier the drug “Episofit A” (Laboratory of Evo-
lutionary Dermatology, France) has been used (1-2 times
a day for 6 weeks).

Evaluation of treatment efficacy was conducted every 2
weeks by means of a scale from 0 to 5 for parameters of
dryness, erythema, peeling and expression of subjective
feelings. In accordance with received results, using of Ep-
isofit A emulsion, especially on the background of long-
term treatment with topical steroids, had a pronounced
therapeutic effect.

Thus, treatment of patients with consideration of mor-
phological and functional features of facial skin, helps
to improve the results traditional therapy, and the drug is
highly effective means of the new direction in skin care -
corneotherapy aimed to reconstruct and protect damaged
stratum corneum.

Keywords: rosacea, treatment.
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PE3IOME

YCOBEPIIEHCTBOBAHME JIEYUEHUS PO3AIIEA
C YYETOM MOP®O-®YHKIIMOHAJIBHBIX OCO-
BEHHOCTEM KOXKHA

Muckapumsuian H.B., Kanuranze A.I,
Muckapumsuiau .U,

Tounucckuu 2ocyoapcmeenmblll MEOUYUHCKUL YHUBEPCU-
mem, Odenapmamenm oepmamosereponocuu, Tounucu,
Ipyzusa

Po3ariea — pacripocTpaHeHHOE, HHOT/A TSKEIO MPOTEKA0-
mee 3a00J1€BaHUE C MPEUMYIIECTBEHHBIM HOPAKEHNEM
KOXH Juia. HepanuoHnanbHast 1 HEOCTATOYHAS TEPAITUs
TIPUBOJMT K XPOHN3ALNH 3a00JI€BaHNS M IICHXOCOINATIBHOM
Je3aanTtanuy OoIbHBIX. B ocnennee Bpems orMeuaeTcst
YETKO BBIP)KEHHAS! TEH/ACHINS YBEIMUCHHNS YUCIIa Maln-
€HTOB, HYK/IAIOIIUXCS B 3al[UTE W BOCCTAHOBJICHHUH II0-
BPEKIEHHOTO POTOBOTO CJIOS, Y KOTOPBIX B ITPOIIECCE IPO-
BEJ/ICHNS1 KOMIUICKCHOTO JIEU€HHSI UIMEIOTCS B TOW MITH HHOM
CTETIEHH BbIPa’KEHHBIE TIPOSIBIICHNS HAPYIICHUS OapbepHOH
¢yskamu Koxxu. C TOMOIIBI0 OMONMIIETAHCHOTO aHAITH3a-
TOpa KOJKH, KOTOPBIN TIO3BOJISET 3a 6 CEKYH ONPENCIUTh
COZIEpXKAHHUE BIIArH, JKUPHOCTh, YPOBEHBb MSTKOCTH KOXKH,
y OONBHBIX po3ariea ¢ IEIb0 H3y4eHHUs (PyHKIIUH POTOBOTO
CJI0s1 KOJKH JTUIIA BBISIBIICHBI 3HAYUTEIbHBIE OTKJIOHEHNUS OT
HOPMBI (CHIDKCHHE MOKa3aTelsl BIAXKHOCTH, KUPHOCTH,
YCHJICHHE IIEPIIaBOCTH ). DTH U3MEHEHUS HanboIee spko
OBLTH BRIpAKEHBI Y OOJTBHBIX CO CTEPOHIHOM (hopmoii po3a-
nea. 7t BOCCTaHOBIICHHS KOXKHOTO Oapbepa HCIONIb30BaH
Tperapar AMUCOPUT A B BUIE SMYITbCHH, pa3paboTaHHBIN
JlaGopaTopueii HBOIOIOHHOM fepMaToioruu (Ppanims).
[Ipemapar mpumensuics 1-2 pa3a B IeHb B T€UeHHUE 6 HE-
nenb. OreHka 3(pQEeKTUBHOCTH TEPANUH IPOBOIUIACH B
6amnax ot 0 710 3 1Mo MapamMeTpaM CyXOCTH, IPUTEMBI IIETy-
LIEHUSI ¥ BEIPAKEHHOCTH CyOBEKTUBHBIX OLIYIIEHUH KaX-
npie 2 Hepenu. Kak mokasanu pesysbTaTsl HCCIEIOBAHUS
MIPUMEHEHHE SMYIbCHUH SMTUCOGUT A y OOTBHBIX po3ariea,
0COOCHHO Ha (pOHE JUINTETBHOTO JICIEHHUS TONMNIECKUMHU
CTEpOMJIaMH, BBISBHUIIO BBIPAKCHHBIN MOIOKUTEIBHBIN
TepaneBTHueckuii 3pdexr. Takum ob6pa3zom, TedeHUE
OONBHBIX C y4eTOM MOP(OPYHKINOHATBHEIX 0COOEHHO-
CTEl KOXKH JIMIA CITIOCOOCTBYET YIYUIIEHHUIO PE3YIbTaTOB
TPaIULMOHHON TepaIiH, a IMpenapar 3MUCOPUT SIBISIETCS
BBICOKOA((PEKTUBHBIM CPEICTBOM HOBOTO HAIIPABICHUS
neqeOHOM KOCMETHKH - KOPHEOTEPAITHH, IIeTBI0 KOTOPOH
SBIISIETCS BOCCTAHOBJIGHNE U 3alllUTa MOBPEKICHHOTO
POTOBOTO CIIOSI.
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TEHETUYECKHUE ACIIEKTHI ®UEPUJLISIIIAA ITPEICEPIUI
Y BOJIbHbIX HNIIEMHUYECKOM BOJIE3HbIO CEPILIA

Heayiixo B.U., Axosaesa JI.H., Bammakunse 3.C.

XapbKO@CKaﬂ MeaulluHCKaﬂ akaoemust NOC1eOUNIOMHO20 06pa306aHu}z, Ykpauﬁa

Oubprmsnms npeacepauii (OI1) sensercs Hanboee pac-
MIPOCTPAHCHHOW CYNPaBEHTPUKYIISIPHON TaxXxHapUTMHUCH
npu umemudeckoit 6onesnu cepana (MBC), kotopas He
TONIBKO YXyAIIaeT KauyeCTBO JKU3HU OONBHBIX [3,5], HO U
3HAYHUTEIBHO YBEIMYMBACT PUCK PA3BHTHS TaKHUX TSKe-
JBIX OCJIOKHEHHUH, KaK OCTPOE HapylICHHE MO3TOBOTO
kpoBoobparienust (OHMK) u cepiednas HETOCTaTOYHOCTh
(CH) [2].

© GMN

ITarorene3 ®II cBsizaH ¢ KOMIUIEKCOM U3MEHEHU B MUO-
KapJie Mpeacepauii - SIEKTPUICCKIM, CTPYKTYPHBIM U CO-
KpaTUTEIFHBIM PEMOICTHPOBAHUEM, KOTOPEIC y OOIBHBIX
WBC mpexae Bcero 0O0yCIOBICHB PEMOACTHPOBAHUEM
neBoro kemynouka [9]. CTpyKTypHOE peMOoIenInpoBaHHe
TIpecepauii BCeria CBA3aHo ¢ GrOPO30M, KOTOPBI U SBIIS-
eTcs cyOCTpaToM ISl pa3BUTHS MEXaHHU3MA microre-entry.
B nacrosmiee BpeMs uMeeTcs 00IbIIoe KOJTHYSCTBO JaH-
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HBIX 00 Y4acTUW PEHUH-aHTHOTEH3WH-AJIbI0CTEPOHOBOI
cuctemsbl (PAAC) u ee KITI04eBOro MeJaTopa - aHrMoTeH-
suHa Il (AT II) B popmupoBanun ¢pudposza mpu OIT [11].

Ponp HacnencrBennoro dakropa B pazputuu DI ydoenn-
TEJIHO JIOKa3aHa BO MHOTHMX Hay4HBIX padorax. Tak, mo
JnaHHbIM PpeMUHreMcKoro uccienoBanust Hanuuue OIly
poauTenel yBenUIUBaeT BEPOATHOCTD €€ pa3BUTHUS Y AeTeH
[7]. Tenernueckue uccnenoBanus OI1 cocpenoTOUCHBI B
OCHOBHOM B JIByX HallpaBJICHHUSX: 3TO BHISBICHHE TCHOB,
MYTallUU KOTOPBIX MPHUBOMAAT K HACICJOBAHUIO apUTMUI
0 KJIACCHYE€CKOMY MEH/IEIIEBCKOMY THITYy U U3y4EHHE MO-
TUMOpGH3Ma Pa3IMYHbIX I'€HOB, TaK Ha3bIBACMBIX T€HOB
MIPEPACTIONOKEHHOCTH WIIH «T€HOB KaHANUAATOBY, KOTOPBIE
MOT'YT UT'PaTh POJIb TPUTTEPHBIX (PAKTOPOB MPH PA3ITHYHBIX
CepAeYHO-COCYIUCTHIX 3a0oneBanusx [8,10].

Cpenu 00JIbIIOr0 KOJINYECTBA «I'€HOB-KaHANAATOBY, CIO-
coOnbIx yuyactBoBarhk B pazsutuu OI1 npu UBC, ocoboe
BHUMaHHE MPHUBICKAIOT Te€HbI, NOJIUMOP(U3M KOTOPBIX
MoxeT monenupoBark dddextsr PAAC [6,12]. B skcre-
PUMEHTAIBHBIX ¥ KIMHUYECKUX UCCIIEIOBAHUX [TOKa3aHa
CBsI3b HHCEPUUOHHO/ eneinonHoro (I/D) nomumopdusma
reHa aHruoTeH3uHnpeBpaiatonero gepmenra (AIID)
u nonumopgusma peuentopa AT II tuna 1 (AT,R1) ¢
pazButueM OI1 y GosbHBIX apTepHanbHON TUTIIEPTEH3HEH
(AT'), runeprpoduueckoii kapauomuonaruen [12]. He-
MOCPECTBEHHO M3YYEHHUIO POJH ITHX (haKTOpOB B pas-
Butnu @I y GonbHbix MBC moCBAIIEHO OTHOCUTEIBHO
HEeOOIIbIIOE KOJIMYECTBO PabOT, pe3ysibTaThl HEKOTOPBIX
13 HUX NPOTHUBOPEUYUBBHI. DTO MOXKET OBITH CBA3AHO C
OTIIMYMSIMU B paclpe/ieIeHUH anesiei ¥ TeHOTUIIOB B pa3-
JIMYHBIX 3THUYECKUX TPYMIax, TOTOMY acCOIHALUs TeX
WJIN UHBIX TOJIUMOPQHBIX MapkepoB ¢ pazsutuem OII He
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BCEI/la COBNAJAET B PA3HBIX MOIMYJSALHUAX, YTO JEJIAET UC-
CJIEeOBaHMsL Ul KaXK10M ATHUYECKOM U MOMYJISLIMOHHON
IpyIIbl 3HAYUMBIMHU.

Llenb nccnenoBanus - U3y4uTh CBsI3b 1/D nonnmopduzma
rena AIl® u nmonmumopduszma A1166C rena AT2RI1 ¢
pazButuem DIT y 6ombabix UBC xureneit XapbKoBCKoi
obnacTu.

Marepuan u metoanl. O6cnenosano 318 6onbHbIX UBC,
HaXOJMBIIMXCA Ha JICYEHUH B XapbKOBCKOW TOPOCKOM
KIuHUYeckoit OonbHuile Ne 8. Bepudukaius nuartosa
NBC npoBoaniack Npu HaAAMYUH FeMOJUHAMUYECKH 3HA-
YUMBIX CTEHO30B KOpoHapHbIX apTrepuii (KA) mo nanHbIM
CceNeKTHBHOM kopoHapHoii anruorpapun (CKATI), nepe-
HECEHHOTo B aHamHe3e nHdpapkT muokapnaa (M) w/unu
HaJIM4Ms CTaOMIbHON cTeHokapauu Hanpspkenus [1-111
(yHKIMOHANBHOTO KIlacca o knaccudukanyn Kanaackoro
cepaeyHo-cocymuctoro obmiectsa (1974 r.).

Kputrepusimu uckitoueHus Owin: xporudeckas CH
6onee IIA craguu no knaccudukanuu B.X. Bacunenko
n H.JI. Ctpaxecko; Bo3pacT Monoxe 45 JeT; Hanuuue
MOPOKOB Cep/Ia; HapyueHus: QyHKIUU HIUTOBUIHON
JKelle3bl; TSHKeJoe TeueHue caxapHoro nuadera 11 tuna
(CH1); oOcTpyKTHBHBIC 3a00JCBaHUS JICTKUX; TsIKEIast
CONyTCTBYIOIIAsd MaToNorus (OHKOJOTHYecKHue 3abo0-
JIEBaHUS, XPOHUYECKas MOYeYHasi HeNOCTaTOYHOCTh 11
CTaJuH, U IpyTue)

B cooTBeTCTBHY € MOCTABICHHOH 11€J1bI0 00CIeI0BaHHbIC
OoubHbIE OBLIM pa3JielieHbl Ha JIBe Tpymsl (Tabnuna 1). B
I rpynmy Bonutu 54 (17,0%) 6ompabix UBC ¢ @II, BO 11
rpymy - 264 (93,0%) nanuenta 6e3 ®I1 (tabnuna 1).

Tabnuya 1. Knunuko-anamHecmuieckas Xapaxmepucmuka 00ci1edo8anHux epynn 6onvholx (n=318)

IMokazareanb I (rr?:ySH 41;3 Izrg)g g‘ga P
Bospact cpexnuii, romsr 59,82+2.6 58,74+1,8 0,54
AT, % 92,6 (50) 71,6 (189) 0,01
CJI 11 tuna, % 38,9 (21) 12,5(33) 0,01
NUMT, kr/m? 29,89+1,12 27,57+0,59 0,036
Osxupenne (UMT >30/m?), % 70,4,2 (38) 32,2 (85) 0,001
Kypenne, % 33,3 (18) 38,3(101) 0,49
3noynorpebiieHue ajaKoroiem, %o 25,9 (14) 20,4(54) 0,37
Tunepaunuaemus (OXC >5,2 mmons/n, u/unu XCJIITHIT >3
MMOJ'III):/J'I, /v TI (>1.7 MMOJTB/1), %o 81,4(44) 75,0(198) 0,08
WM B anamuese, % 70,4 (38) 64,4 (170) 0,40
IToBropHsIit UM B anamuese, % 33,3 (18) 12,9 (34) 0,02
OHMK B anamHuese, % 14,8 (8) 1,1(3) 0,001

npumedanue: OaHHvle NPeOCMasieHbl 8 8ude AdOCONIOMHbIX U OMHOCUMENbHBIX Yacmom - n (%)
U cpedne2o 3Havenust u noepeutHocmu cpeoneo (M+m). B maon.: UMT - unoekc maccwt mena,
OXC - oowuii xonecmepun, JIITHII - ntunonpomeudst nuzrou npomuocmu, TI - mpuenuyepuovl
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Knunnueckuit nuarnos ®I1 yctanapauBaiu CoracHo pe-
komenpanusimM ACC/AHA/ESC (2011) [3-]. ¥V 15 (27,8%)
0onbHBIX | rpynIbl ObLIA 3apEeruCTPUPOBaHA TTOCTOSTHHAS
¢bopma DI1, y 22 (40,7%) - nepcuctupyroiias popma DI,
y 17 (31,5%) - napokcuzmanbsHas ¢popma OI1. B I rpymnme
JIOCTOBEPHO Yallle BCTPeYaanch Takue (hPaKkTopbl prcKa, Kak
aprepuanbHas runeprensus (Al'), oxxupenue, caxapHblil
nuadet (C) Il tuna. bonpubie OIT vaie umenu ykasanus
Ha NepEeHEeCeHHbIE B aHAMHE3€ 0CTPOE HapyIlIeHHE MO3T0-
Boro kpoBooOpainenuss (OHMK) u nmoBropHbIii nHpApKT
muokapza (MM). Io npyrum KIMHUKO-aHAMHECTUYECKUM
MOKAa3aTeJIsIM IPYIIIIbI 00CICI0BAHHBIX OOBHBIX CTATUCTHU-
YECKU HE OTIINYAJIHCh.

I'pynmy xoHTpossi cocTaBUIM 35 4YelNOBEK, CpEeIHUMN
BO3pacT - 57,742,2 roga, npu o0CICAOBAHUHA KOTOPBIX
M0 pa3HBIM NPUYUHAM Pe3yabTaT HArpy304HOTO TecTa
ObuT oTpunareabHbIM; Tpu npoBeneHnn CKBI' He BbI-
SIBJICHBI aTePOCKIEPOTHYECKUE U MOP(OIOTHIECCKHE
n3MeHeHus KA.

Uccnenosanue /D noaumopduszma rena AIID u nonu-
moppusma A1166C rena AT2R1 mpoBonuian METOIOM
nonumMepaszHoii nenHoit peakiwu (ITLP) ¢ snexrpodopern-
YECKOM CXEMOU JETEKIMH Pe3yibTaTa ¢ UCIOIb30BAHUEM
HabopoB peaktuBoB «SNP-DKCITPECC» mpowusBojacTBa
00O HII® «Jlutex» (P®d). Beinenenne JJHK u3 Oyk-
KaJIbHOTO SMUTENHs BBINOJIHAIN C MTOMOIIBIO peareHTa
«JIHK-skcnpecc» mpousogactea OO0 HIID «Jlutex»
(P®) cornmacHo mHCTpyKIuH. [IpaBUIbHOCTE pacrpese-
JICHUs 4YacTOT F€HOTUIIOB ONPEAETsIacCh COOTBETCTBHEM

paBHoBecuio Xapau-BaiinGepra (p,2 +2 pp; + pJ.2 =1).B
COOTBETCTBHH C TPEOOBAHMAMH X EIbCHHCKOH JIeKIIapalyy,
BCE IMAIMEHThI ObUTH MPOUH(POPMHUPOBAHBI O TPOBEICHUH
KIIMHAY€ECKOTO UCCIIE0BaHH U [JAJIU COINIACHE Ha OIIPEe-
JeHHe NoIUMophH3Ma UCCIICTYSMbIX TCHOB.

Craructrudeckas o6paboTka MOJYUYCHHBIX JaHHBIX
MpOBe/ieHa C TOMOIIBIO TaKeTa CTaTUCTUYECKUX MPO-
rpamm «Statistica 8,0» (StatSoft Inc, CIIIA), Microsoft
Office Exel-2003. Jlns cpaBHEHUS pacipeeicHus Ya-
CTOT aJujiesiell U TeHOTHUIIOB B UCCIEYyEeMBbIX IpyInax
ucnonb3oBanu kpurepuu X2 Iupcona u @umiepa. Ot-
HocutenbHbIH puck (RR - Relative Risk) paccunrsiBa-
nu o ¢popmyne RR = (a/c)/(b/d), rne a - kKoau4ecTBO
6onpabIX UBC ¢ @I ¢ Hannuuem u b - oTcyTcTBHEM
JIAaHHOT'O aJlJIeliss WJIM reHoTUNna, ¢ U d - KOJIM4ecTBO
6onpubIx UBC 6e3 @II ¢ HanmuuueM M OTCYTCTBHEM
JIAHHOTO ajjens WiIu reHoruna. 3HadueHus RR=1
paccMmaTpuBaiu Kak OTCYTCTBUE accolnuanuu, RR>1
- KaK MOJIOKUTENbHYIO aCCOIHALMIO C ajijaejeM WU
reHoTunoM, RR<1 - kak oTpunatenbHyo accoluanuio.
MHoT0(haKTOPHBII perpecCUOHHbIN aHaIU3 IIPOBOIM-
JU A7 CO3/IaHUs JUHEHHOIo ypaBHEHUS PErpPecCHH.
KosdpunueHTs Moaean pacuuThIBAIN IO METOIY
HaMMEHBIINX KBaaparoB. JIis BceX BHIOB aHanmu3a
CTATUCTUYECKH 3HaUMMBbIM cuutanu p<0,05.

Pe3yabraThl n ux odcy:xnaenue. [Ipu uccnenosanuu 1/D
nonmumopdusma rena AIlD pacnpenenenue I, ID u DD
TeHOTHUIIOB B IpymIie KOHTpois coctaBmio 40%, 42,9% u
17,1%, cooTBeTCTBEHHO (Tabuia 2).

Tabnuya 2. Yacmoma pacnpedenenus annenetl u eenomunos 1D nonumopgpusma cena AIID
6 epynnax 06cned08anubix 00nbHbIX (N=318)

Kontpoabnas I rpynna II rpynna
IMoka3arenn,% rpymfa (n=35) (lf)=yS 4) (nfg 64) P RR,
[I-renorun 40,0 (14) 20,4 (11)* 25,4 (67)* HI
ID- renotun 42,9 (15) 40,7 (22) 48,8 (129) HIT
DD-renorun 17,1 (6) 389 (21) * 25,8 (68) 0,05 1,82 [0,57-2,98]
l-amnens 61,4 (43) 40,7 (44) * 49,8 (263) HIT
D-annens 38,6 (27) 59,3 (64) * 50,2 (265)* HIT

npumeuanue: * - p<0,05 npu cpagnenuu ¢ epynnoii KOHMpPOJis

BrisiBneHO, 4TO BCTpeuaeMocTh | anmiesns B KOHTPOJIbHOU
rpymre Opmia Berme (61,4%), wem D (38,6%), Torma xak
B I u Il rpynax oGcnenoBaHHBIX OOJTBHBIX BCTPEIAEMOCTh
ajenas ¢ JOMUHAHTHOM Aeiernueii cocrasuiaa 59,3% u
50,2%, cOOTBETCTBEHHO, YTO IOCTOBEPHO OOJIBIIIE, UEM B
rpymme koHTpos (p<0,05). [Torydennple HaMH TaHHBIC
COTJIACYIOTCSI C Pe3yIbTaTaMH JIPYTHX HCCIICIOBAHHM,
B KOTOPBIX JI0Ka3aHO, 9TO HOcUTeIscTBO D amnemns I/D
nonmuMopdusma rera AIID accomumpyeTcst ¢ pa3BUTHEM
arepockiepo3a KA u nuddy3HBIM THIIOM MOpakeHUS
KOpOHaApHOTO pycia [4].

B Hamem uccienoBanuu yactota BcTpedaeMoctu DD
rerotruna y 6ompHEIX MBC ¢ @I (I rpynma) cocTtaBmia

© GMN

38,9 %, 4T0 JOCTOBEPHO OOJBIIIE, YEM B TPYIIE KOHTPO-
st — 17,1% (X%=4,75, p=0,03) u Bo II rpymme — 25,8%
(X?=3,84, p=0,05). Hanuune mo3uTHBHO# acCONMATHBHOM
cesu (RR = 1,82 [0,57-2,98]) mo3onsieT paccMarpuBaTh
DD renorun I/D nonmmopdusma rera AIID B xagecTse
npeaukropa pucka passutus Ol y 6ompabx UBC.

Pacnpenenenne renorunoB nomumopduzma Al1166C
renaAT,R1 B KOHTPOILHOM TPyIIE GBLIO CIETYIONIAM:
AA - 31,4%, AC - 48,6%, CC- 20,0% (tabmnna 3).
BcerpewaemMocTh A ajutens B IpyIIe KOHTPOJIS OKa3aiach
oompie, yem C amrens (55,7% u 44,3%, COOTBETCTBEHHO).
B I rpymnme oGcnenoBanHBIX yacToTa BeTpedaemoctu C
amnens coctaBuia 69,4%, 9To0 TOCTOBEpHO OOIBIIE,
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yeM B KOHTpONbHOU rpymme (44,3%, X?=6,04, p=0,01)
u Bo I rpymnme (51,9%, X?=3,7, p = 0,05). Pacuuranuoe
3HauYeHUE OTHOCUTENbHOTO prucka asst C amiesns B ooclie-
NIOBaHHOW Hamu BbIOOpKE OONBHBIX cocTaBuio RR =
2,67 [1,6-3,74], 94TO CBUAECTENHCTBYET O HAJTUYUH MOJIO-
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JKUTEIBHON accollnaTuBHOM cBs3u C ayiens ¢ pa3BUTHEM
®I1y 6onbubix UBC 1 cormacyercs ¢ nanubiMu A. Boldt
¥ COaBT. 00 yBeIM4eHUH II0THOCTH penentopoB AT,R1
B eBoM npencepanu u passutuu @Il mpu nHamuuuu C
annens nonumopgusma A1166C rena AT, R1 [1].

Tabruya 3. Yacmoma pacnpedenenus arneneii u 2enomunos norumopgusma A1166C 2ena AT,R1
epynnax oociedo8anHvix 6onvhblx (n=120)

KonTpoabnas I rpynna II rpynna
oxka3areib,% rpymf)a (n=35) (r:)=yl 8) (ni){ 02) P RR,
AA-reHoTHII 31,4 (11) 11,1 (2) 18,6 (19) HJ
AC-renporur 48,6 (17) 38,9 (7) 58,8 (60) HA
CC 20,0 (7) 50,0 (9)* 22,6 (23)* 0,02 3,25 [1.67-4.83]
A-amnens 55,7 (39) 30,6 (11)* 48,1 (98) 0,05
C-amens 443 (31) 69,4 (25)* 51,9 (106) 0,05 2,67 [1,6-3,74]

npumeuanue: * - p<0,05 npu cpasnenuu ¢ 2pynnou KOHMpOos

Tabauya 4. Cesa3b KIUHUKO-AQHAMHECMUYECKUX ROKA3AMMeNell U U3YUeHHbIX 2eHeMUYEeCKUX MapKepos
¢ pazsumuem DII y bonvuvix UHC (pecpeccuonnviii anaus)

IMoka3zarenn Bera B p- level
ATl 0,24 0,19 0,004
CH II tumy 0,20 0,20 0,001
Oxupenue 0,20 0,15 0,01
C amrens nonumopdusma A1166C rena AT R1. 0,10 0,05 0,05

npuMeyaHue: npedcmagiervl CMaHoapmu308annble pecpecCcUonHble Kodpouyuenmol -
bema u 06viunvle pecpeccuonnvie koapduyuenmol — B, Komopule n03601510M CPAGHUMb OMHOCUMETbHBIL BKIAO
KadiCcOO0U He3a8UCUMOTL NEPEMEHHOU 8 NPOSHO3UPOBAHUE 3A8UCUMOL NePEMEHHOU

[Ipu npoBeneHUN CPaBHUTEIBHOTO aHATIM3a paclpeene-
HUS YaCTOT aJUIeJIel U TeHOTUIIOB omuMopdm3ma A1166C
rena AT,R1 B 00ciie10BaHHBIX IPyTINaX yCTaHOBIEHO, YTO
B I rpynme 50,0% GonpHbIX Okazaynmch HocutensimMu CC
T€HOTHIIA, YTO JIOCTOBEPHO OOJIbIIE, YeM B KOHTPOJILHOMH
(20,0%, X?=3,75, p=0,05) u II (22,6%, X?=4,58, p=0,03)
rpynmax oocnenoBaHHbIX. C [ENBI0 OIIEHKH BO3MOXKHOM
ceazu CC renoruna nonmumoppusma A1166C rena AT,R1
¢ pazButreM @I1 Hamm ObLT pacunTaH OTHOCHTEIBHBIH
puck. Ycranosnennoe 3Hauenne RR | = 3,25 [1,67-4,83]
no3BojsieT paccMaTpuBark Haanuue CC reHotuna momnu-
mMop¢usma rena AT,R1 B KkauecTBe MpeTMKTOPa Pa3BUTHS
®I1 y 6ompubIX UBC.

C yueromM TOT0, uTO B rpymnie 6onbHbIX UBC ¢ PIT vame
BCTpEYAIIUCh MAaTOT€HETHYECKH CBS3aHHBIC C PAa3BUTHEM
®II dakrops! pucka, (Tabnuna 2) U ¢ HEIbI0 YTOUHSHUS
XapakTepa cBsI31 NOIMMOpP(U3Ma N3yYEHHBIX T€HOB C pa3-
utueM DI Hamu TPOBE/EH MOMATOBBIN PErPECCUOHHBIN
aHanu3 (tabmuna 4). PerpeccoHHBIN aHAIN3 ITOKa3ail
Hanuuue He3aBucumoil cBsizu OII ¢ AT, CJI II Ttuna,
OXXHMPEHUEM 1 HocuTeabeTBOM C ayens rnoauMopduma
A1166C rena AT,R1.

Takum 00pa3oM, pe3ysIbTaThl TPOBEICHHOTO UCCIICIOBAHUS
CBHIETEILCTBYIOT O TOM, 4To passutre PI1y 6onpabx UBC
xHUTened XapbKOBCKOTO PETHMOHA HE3aBUCHUMO CBSA3aHO C
nannunem C antens A1166C nomumopgusma rena AT,R1.
Bosmoxno, I/D nommmop¢usm rena AITD okassiBaet omo-
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cpenoBaHHOe BiausiHME Ha pazsutre OI1y 6ompabx UBC
Yyepe3 Jpyrue 3aBUCUMBIC OT HEro (hakTophl.
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SUMMARY

GENETIC ASPECTS OF ATRIAL FIBRILLATION IN CORONARY ARTERY DISEASE PATIENTS

Tseluyko V., Yakovleva L., Vashakidze Z.

Kharkov Medical Academy of Postgraduate Education, Ukraine

To examine the relationship I/D polymorphism of
the angiotensin-converting enzyme (ACE) gene and
polymorphism A1166S of angiotensin Il type 1 receptor
(AT2R1) gene with the development of atrial fibrillation
(AF) in patients with coronary artery disease (CAD), the
residents of Kharkiv region.

The study involved 318 patients with CAD, of whom 54
(17,0%) patients with CHD and AF were included in group
1,264 (93,0%) patients without AF - in group II. The control
group included 35 people without atherosclerotic and
morphological changes of spacecraft. Study of ACE gene
I/D polymorphism and A1166S polymorphism of AT2R1

gene was performed by polymerase chain reaction (PCR)
with electrophoretic pattern of result detection. Established
that the AF development in patients with CAD, residents
of Kharkiv region was associated with carriage of C allele
of AT2R1 gene A1166S polymorphism and the presence
of DD genotype of the ACE gene | / D polymorphism.
Proved that the risk of AF development in patients with
coronary heart disease independently associated with the
presence of C allele of AT2R1 gene A1166S polymorphism,
hypertension, type II diabetes and obesity.

Keywords: Atrial fibrillation, coronary artery disease,
gene polymorphism.

PE3IOME

TEHETUYECKHUE ACNEKTbI ®UBPULISINUA NIPEJICEPIUIA
Y BOJIbHBIX HINIEMUYECKOM BOJIE3HBIO CEPILIA

Heayiiko B.NU., SIkosaesa JI.H., Bamakunze 3.C.

XapbKO@CKaﬂ Meduuuncm;z akaoemiist NOCa1eOUNnIOMHO20 06pa306aHu;z, YKpauHa

Lenp nccnenoBanms - U3y4nTh cBs3b 1/D nonmmmopduzma
reHa aHTMoTeH3uHINpeBpamatonero gepmenra (AIID) u
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nomamop¢usma A1166C rena perentopa anrnorensuna Il
tuna 1 (AT2R1) ¢ pa3ButreM GpuOpHLISIIMN IpeACepaAnit
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(PIT) y 6onbHbIX HemMuueckoii 6onesnsto cepaua (MbC)
xuTenel XapbKoBCKOH 0biacTu.

Oo6cnenosano 318 6ompubIx UBC, U3 Hux 54 (17,0%)
6onbubIX UBC ¢ ®II cocraBunu I rpynmy, 264 (93,0%)
nanueHtoB 6e3 ®II - Il rpynny. I'pynny koHTpoJIs
cocTaBuIM 35 aui 6e3 aTepoCKICPOTHUECKUX U MOp-
($oJOrnuecKnX M3MEHEHUH KOPOHAPHBIX apTEPUH.
Uccnenosanue I/D nonumopduszma rena AIID u nonu-
Mophuzma A1166C rena AT2R1 nmpoBonnin METOOM

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MOJIMMEPA3HOU IEMHOM peakIuu ¢ AIeKTpodopeTndec-
KOW CXeMOW AETEKLMHU pe3yibTaTa. YCTaHOBJIEHO, YTO
pazsutue OI1 y 6onbubix UBC xureneir XapbkoBCKOro
permoHa accoOLMHUPOBAHO ¢ HOcUTenbcTBOM C asiens
nonumopdusma A1166C rena AT,R1 u nanumunem DD
renoruna I/D nmonumopdusma rena AIlD. Jokazano,
gyt0o puck pa3sutus @Il y 6onsueix UBC HezaBucuMo
cBs3aH ¢ HanuuueMm C amenst noaumopdusma A1166C
rena AT,R1, aprepuanbHOi TMNEPTEH3MHU, CAXapHOTO
nuadera Il Tnna u oxxupeHwus.
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YJIBTPA3BYKOBAS IMATHOCTHUKA ®YHKIIUOHAJIBHbBIX
M OPTAHUYECKHWX U3MEHEHUH TOJICTOM KUK
Y BOJIbBHBIX XPOHUYECKHUM 3AIIOPOM

Hcaes I.b., Manados C.C., Auinea H.3.

Hayunwvui yenmp xupypeuu um axao. M.A. Tonuybawesa, baky, Azepoatioxcan

37-50% mHacesneHHs 36MHOTO IIapa CTPaaaloT 3a0oieBa-
ausmu Tonctoit kumku (TK) [1,3,5,9]. B mpomeiieHHO
Pa3BUTHIX CTPaHAX XPOHMUECKUM 3anIopoM(X3 )CTpaaaroT
3% B MonozoM Bo3pacTe, 8% HaceNeHHUs CPEAHETO BO3pAC-
Ta, 20% - moxwIoro Bo3pacra [6,7]. B BennkoOpuranun,
1o ooy X3 peryisipHo sieantcst 50% nacenenns, B OPT°
-30% [2,4,8]. B 3aBECHMOCTH OT CPOKOB 33/IEPKKH CAMOCTOS-
TETHLHOTO CTYIIa, COCTOSTHIS OOIBHOTO M €T0 PaboTOCIIOCOOHO-
CTH BBIJIEJISFOT KOMIICHCHPOBAHHYO, CyOKOMIICHCHPOBAHHYO
1 JICKOMIICHCHPOBAHHYIO CTaJNH XPOHHYECKoro 3aropa. K
KOMITCHCHPOBAHHOW CTAJIMX XPOHUYECKOTO 3aI10pa OTHOCST
TMIAIMEHTOB, Y KOTOPBIX 3aepKKa CAMOCTOSITEIBHOTO CTyIIa
cocTaBIsieT He Ooitee 3-4 mHeEl.

CyOKoMITeHCHpOBaHHAS CTAHSI XPOHIMIECKOTO 3a1opa Xa-
PpaKTepu3yeTCs 3aII0pOM IPOIOILKUTENEHOCTRIO 5-10 THEiH;
B TAKHX CJIyJasiX CTYJ ObIBAET CAMOCTOSITEIIbHBIH, OOTbHBIE
penko mMpuberamT K IMOMOIIN CIa0NUTENBFHBIX CPEICTB U
k3M. [103BIBBI HA aKT e eKanuy COXPAHEHBI.

K nexommeHcupoBaHHON CTaJuU XPOHHUYECKOTO 3amo-
pa OTHOCST OONBHBIX C 3aJEPKKOH CaMOCTOSTEILHOTO
CTyJa TPOIOIDKUTENBHOCTRIO Oosee 10 mHEH; MO3BIBEI
Ha fe(eKannio y HUX OTCYTCTBYIOT; UMEIOTCS SIBICHUH
WHTOKCHKAINH; JJIsI OTIOPO’KHEHHUS KUIIEYHUKA OONBHBIC
TIOJTB3YIOTCST OUMCTUTEIBHBIMH KIM3MaMH.

s BeisiBnenust xapakrepa usmenennii B TK mmpoko npu-
MEHSIIOTCSI TAKHE METO/IBI MCCIICIOBAHNS KaK HPPUTOCKO-
TSI, PEHTT€HOJIOTHIECKOE HCCIIEIOBAHIE U KOJIOHOCKOTIUS
[5,9]. OnHako ompenenuTh pacrpoCTpaHEHHUE MaTOIOTH-
YEeCKOTO TpoIiecca Ha MBIIICYHBIH CII0i B CEpO3HYI0 000-
nmouky TK 3ti MmeTozms! He mo3BoIsIOT [3,7,9].

Llenpio mccnenoBaHus SBUIIOCH OIpesieneHne napopma-
THBHOCTH YJIBTPa3BYKOBOTO HCCIIEJOBAHNUS B THATHOCTUKE
(YHKIIMOHAIBHBIX ¥ OPTAaHWIECKUX M3MEHEHUI TOJICTOM
KHIIKA Y OOJIBHBIX XPOHUYECKUM 3aTIOPOM.

MarepuaJj u Mmetoasl. O6cnenoBaHb! 96 GOTEHBIX (OCHOB-
Has rpymma) X3, KeHIHH - 67, My>k9uH-29.bonsmmHCTBO
60mpHBIX(79) 661TH B Bo3pacTe oT 33 10 55 net. Kommnencn-
poBaHHas ctaaus X3 Obuta BBIsBICHA Y 11 GONBHBIX, CYO-
KOMIICHCHUPOBaHHAS CTaIus — y 32 U IEKOMIICHCHUPOBaHHAS
cTagus - 53 6ompHBIX. KoHTpONBHYTO rpyTimy cocTaBmmm 20
MAIIMEHTOB Y KOTOPBIX KIMHNYECKU 3aMeUICHHS TTaccaxa
110 TOJCTOW KHIIKE HE OTMEYANIOCh. bOIbHBIM HaKaHyHE
VY3U mpoBoamiack TpexXKpaTHast OUUCTHTENNbHAS KIH3Ma.
[lepen uccnenoBanneM, mox KoHTponeMm Y3, ToncTyio

© GMN

KHIIKY 3aMOTHAIA (PU3HOIOTHIESCKIM PAacTBOPOM JI0 2
JIMTPOB, MOJOTPETHIM 10 37°.

PesyabTaThl M X 00cy:KaeHHe. Y JHII KOHTPOIBHOM
rpymmsl TommrHa creHku (TK), B cpenaeM, coctaBmia 10
3,0+0,01 mwm; coxpansmachk mocioitHocTh TK; raycTps mo
BBICOTE €CTECTBEHHBIX MIOMIEPEYHBIX CKIIA/IOK, B CPEITHEM,
cocrtapysu 1,0+0,05 cM ; paccTosHMS MEXKIY HUMH OBLTH
1,040,01 cm. KanoBbie yacTHIIBI B TPOCBETE HEM3MEHEHHOMH
TK, B cpemneM, mepememanuck Ha pacctosaue 4,1+0,2
CM, TI0 BpeMeHH He Oonee 2-3 cekyHn. JlmameTp mpoceeTa
HemsmenenHoi TK we mpessiman 0,5-1,0 cm.

YV GONBHBIX ¢ HOPMOTOHWYECKHM THTIoM X3 mmHa TK He
OTIMYAIach OT TAKOBOM JIMIl B KOHTPOJIBLHOM IpyImiie; Ana-
metp TK B cpemrem He mipeBbimian 3+0,08MM, H3MEHSSICh
TIPU TICPHUCTAIBTHKE, B cpenHeM, Ha 0,5+0,2 cm. [Tepemerte-
HHE KaJIOBBIX YacTHI] He TipeBbimiaio 4,2+0,03 cm. Bricora
€CTECTBEHHBIX TIOTIEPEYHBIX CKIIA/IOK ObLIA: B CTICTION KHTIIKE
ot 2,0 110 2,2 cM, B BOCXOAIIEM oTzee - ot 1,5 o 1,8 cm, B
monepeqHoM - 1,6-1,8 cM, B HUCXOmAIIeM oT/iesie 000T10THOM
kumkd - 0,9-1,6 cM, B curmoBugHOM Kkuike - ot 0,8 10 1,2
CM, B peKTOCUIrMOMTaJIbHOM niepexoze - 0,7-1,7 cm. [Tpome-
JKYTKU MEK/Ty CKITaJIKaMH: B CIICTION KUIIIKe OBITH B TIPEIeNax
ot 2,1 10 2,2 cM, B BOCXOsIIeM oTaene — ot 1,4 1o 1,5 oM,
B TIOTiepedHoM otrene ot 1,7cMm mo 1,8cM, B HECXOISIIEM
otmene - 1,6-2,5 cM, B curmoBuaHon kumike - 0,7-1,6 cm, B
PEKTOCHTMOUIATEHOM Tiepexozie - oT 1,4 1o 2,0 cm. Pazauma
B BBICOTE CKJIAJIOK H TIPOMEKYTKOB MEXKTy HIMHL, B CPETHEM,
coctasuna 6omnee 0,5+0,1 cm (puc .1).

Puc. 1. Y3U moncmour kuwku y oonvrou Y. 48 rem ¢
HOPMOMOHUYECKUM MUROM XPOHUuecko2o 3anopa. Ilpo-
00NIbHOE CKAHUPOBAHUE NONEPEeUHO20 Omoend 0O0OOUHO
kuwiku. Ha conoepamme 6uoHO ymonujeHue KUueyHou
CMEHKU U HePABHOMEPHOCMb 2AYCMPAayul, Pa3IuyHAs
BbLCOMA NONEPEUHBIX CKAAOOK U PAZTUYHBLE NPOMENICYMKLL
Medncoy HUMU
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BonBHBIX € cCHACTHYECKUM THUIIOM T10 CTa/THH XPOHHYECKOTO
3aropa paszeisiii Ha KOMIIEHCHPOBAaHHY!O, CYOKOMIIEHCH-
POBAaHHHYIO U ICKOMIIEHCUPOBAHHYIO CTaANN.

IIpu KOMIIEHCUPOBAaHHOM CTaJIUU IPOTSKEHHOCTD ClIa3MHU-
POBaHHBIX YYACTKOB TOJICTOM KHIIIKH B CPETHEM COCTABJISI-
na 60,2 cm. CKOpOCTh MepeBUIKEHUS KAIOBBIX YACTHI]
- 7+0,06 cMm ot MecTa cma3ma. J[MHA raycTp B CIENOH
kuike - 1,5 - 2,7 cM, B Bocxosiiem otaene - ot 0,8 mo 1,8
cM, B ioniepeuHoM otaedie - ot 0,7 o 1,8 cM, B HUCXoasIIeM
otnene - 1,0-1,7 cm, B curmoBugHOM kumike - 0,9 - 1,9 cm, B
pekrocurMounaabHoM oTaene -ot 1,2 1o 2,2 cm. Paccros-
HUe MeXTy ckiagkamu npesbimano 0,5+0,2cm. Tommuna
crenku TK Obina B cpenneM 3,3+0,03mm. [TocnoitHOCTD
CTEHKH COXPAHSIACh; CIIAa3MHUPOBAHHBIC YYaCTKH HaXO-
JUJIUCh B HUCXOAAIIEM OTACJIC, B CHFMOBI/I[[HOﬁ KHUIIIKE
U PEKTOCUTMOUIAIBHOM OT/CC. YTONIICHUE CTCHKH U
HU3MEHCHHUE €€ 3XOCTPYKTYPBI OTMEYAIOCH B HUCXOISIIEM
OTJIeJIC ¥ CUTMOBUIHOM KHike (puc.2a,0).

Puc. 2. Y3U moacmoii xuwku y 6orvnou K. 32 200a,
KOMNEHCUPOBAHHASL CMAOUsL XPOHUYECKO20 3anopd, cnad-
cmuyeckuii mun. Ilpooonvnoe cxanuposamnue cuemMosUoHouU
Kuwiku. /unamura cnasva npu usmenenuu monyca. Mesicoy
AUHUAMU YUACKU CUSMOBUOHOU KUWKU, A) YUACMOK
CRA3Ma 8 HUICHEl mpemu CUSMOBUOHOU KUWKU CUMNIIOM
"monkotl xuwku na gone moacmou”, o)cnazmuposanmbiil
VUACMOK CUSMOBUOHOU KULUKU 8 PACCIAONIEHHOM COCIOSIHUL
8)y1UacmoK cnazma 8 cpeoHell mpemu CUeMOBUOHOU KULUKU

JlnmuHa TONCTON KMIIKM HpU CyOKOMIIEHCHUPOBAHHOH
craquu Obuta Oosbiie Ha 2-3 CM, 4YeM B KOHTPOJIbHOI
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rpynme. /luameTp crienoi KUImku cocrasnsn 7,0-7,4 cM,
B BocxonsmeM otaene - 3,0-4,5 cM; B monmepeyHom -
3,2+0,1cm, Hucxoasmem - 2,1+0,04 cMm, B CHTMOBHIHOH
kutike - 2,0£0,07cM 1 B pEKTOCUTMOUIAILHOM OT/IEIIE
- 2,4+0,08 cm. BricoTa momnepeuHbIX CKIaJ0K B CIETON
kuike coctasisia 0,9-3,0 cMm, B BocxomsieM - 0,8-2,8 cMm,
B noniepedroM - 0,4-0,8 cMm, B Hucxonsmem - oT 0,4 10
1,4 cMm, B curmoBuAHOM Kuiike - ot 0,3 10 0,9 cM, B pekTo-
CUTMOUJANILHOM OTJIene npsiMoii kumku - 0,2-0,3 cm.

Jlmuna raycTp B cienoii kurke coctasisiia ot 1,1 10 3,2 cMm, B
BOCXoAIIEeM oT/ene - oT 0,7 10 2,9 ¢M, B IONepeIHOM OT/Iese
-ot 0,7 1o 2,8 cm, B HUCXoAsIIEM oTaeie ot 1,3 10 2,3 cm, B
CUTMOBUJIHOM KuIke - 1,1-2,8 ¢M, B peKTOCUrMOUATTBHOM
otjere npsiMmoi kumiky - 1,0-3,9 cm (puc.3a,0).

Puc. 3. V31U moncmou xuwku y 6orvnou A. 41 200.
Cybromnencupo8annas cmaous XpoHU4ecko2o 3anopd,
cnacmuueckuti mun. Hucxooswuu omoen. IIpodonvroe
cKanuposanue. JJuHamuxa cnazma npu usMeHeHuy monycd.
Yacmule HepagHomepHble nonepeyHvle CKIaoKU 6 Guoe
cumnmoma "wacmokona”. Ymonwenue cmenku moacmo
KUWUKU, C XPOHUYECKUM 3ANOPOM CHACTUYECKO20 MUNd 8
CYOKOMNEHCUPOBANHOT CMAOUU, BU3VATUIUPOBATIOCH O

6cex eé omoenax

YTonmeHne CTEHKH TOJICTON KHIIKH, C XPOHUYECKUM
3aIIOpOM CITACTHUYECKOTO THUIA B CYOKOMIICHCHPO-
BaHHOU cTaau¥, BU3yaJU3UPOBAIOCH BO BCEX €€ OT-
nenax.
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IIpyn nexoMIeHCUPOBAHHOM CTaJUU CIACTHUYECKOIO
tuna X3 IuaMeTp CIemnod KUIIKH, B CPETHEM, COCTABUII
7,4+0,02 cm, B Bocxoasmiem otaene - 3,9+0,1cm, B mo-
nepeyHom otaene - 2,24+0,08 cM, B HUCXOJAIIEM OTIeNe
- 2,5£0,09 cMm, B curmoBuHOM kuiike -1,9+0,06 cm u
B PEKTOCUIMOHAAJIBHOM OTHACJIC HpﬂMOﬁ KHUIIKHU gua-
MeTp gocturan 2,2+0,1 cm. TonmMHa CTEHKH TOJICTOM
KUIIKU C JICKOMIICHCUPOBAHHOM CTaJuel, B CpPEAHEM,
cocraBuia 4,9+0,02 MM BO BceX OTa€eNax. DXOreHHOCTh
CTEHOK OblJia TIOBBIIIEHA, YXOCTPYKTYpa OJHOPOIHAS,
MOCIOMHOCTh CTEHKH He coxpaHsnack. ['aycTpanus Op1a
HEepaBHOMEpPHAsi BO BCEX OTAenax 00O0MOYHOM KHIIKH.
BricoTra nmonepeyHbIX CKIaJA0K B CJHEMON KUIIKE - OT
1,1 no 3,2cm, B BocxoaseM otaene - 1,9-2.9 cm, B 1o-
nepedrom otnene - 0,3-1,0 cM, B HUCXOASIIIIEM OTIENE - OT
0,3 cm 10 0,6 cm, B curmoBuaHOM Kkuike - 0,3-0,6 cm, B
PEKTOCUTMONJAJIBHOM OTACIJIC HpﬂMOﬁ KHUIIKHU BbICOTA
nomnepeyHsIX ckiIagok y 90% He ompenensnach BBUILY
MOJIHOM criakeHHOCTH. [{mnHa raycTp Oblu1a pa3inuyHoil
B CJICTION KHIIIKEe U BapbHpoBaja B mpenenax ot 1,2 mo
3,5 cm, B Bocxogagiem otaene - ot 0,9 10 3,5 cMm, B mo-
nepedHoM - ot 0,9 1o 3,6 cM, B HUCXOASAIIEM OTAENe
-or 1,5 cm g0 3,8 ¢cM, B CUTMOBUJAHOU KHIIKE - OT
0,5 mo 3,8 cM, B pEeKTOCUTMOUJAILHOM OTAENe - OT
1,5 no 2,4 cm. Cria3MHpOBaHHbIC YUYaCTKHU BBIABIIAINCH
B OCHOBHOM B CUTMOBUJHON Kuiike. [IpoTskeHHOCTH
CMa3MUPOBAHHBIX y4YacCTKOB cocTaBuia 6-13 cm (B
cpeaneM, 10,5+0,5); mpolomKUTENBPHOCTD cIa3Ma - OT
4 cexkyHna 10 25 MuHYT u Oosee. MI3MeHeHue quameTpa
npocBeTa 000/1049HON KUILKK OT UCXOAHOTO ObLI0 Oolee
4YEeM Ha 1 CM 1 10 MMOJIHOTI'O €I'0 3aKPbITUA.

Aronnueckuii tun X3 Hatmonanu y 36 (38%) 0oJbHBIX;
u3 HUX y 29 (81%) oTmeueHa cyOKOMIIEHCUPOBaHHAs U
JICKOMIICHCUPOBaHHasl CTaaus 3a00JieBaHUs, TOT/a Kak
CTaaus KOMIICHCAIMu Habmomanacsk auinb y 7 (19%)

60nbHBIX. JIJTMHA TOJICTOMN KUIIKHU ITPU aTOHUYECKOM THIIE
HE OTJIMYajlach OT HOPMOTOHUYECKOIO U CIACTHUYECKOIO
TUmoB (puc.4,a,0).

[Tpu xpoHHYECKOM 3aMIOpe AaTOHMYECKOTO TUTIA C KOMIIEHCH-
POBAHHOU CTaAUEN AJIMHA TOJACTON KUILIKH HE OTJIMYAIaCh
OT JJIMHBl HEU3MEHEHHOM TOJICTOM KUIIKHA C HOPMOTOHU-
YECKUM THUIIOM. 3HAYUTENbHOE paCUIMpEeHHE TuamMerpa
MPOCBETa HAOIOIAIOCh B HUCXOSIIEM OTIe e 00010UHOM
KHUIIKHA, CATMOBUJIHOW KHUIIIKE M PEKTOCUTMOUIATHHOM
OTJIeNIe TIPSIMOM KHUIIIKH MO CPABHEHHIO C TMAMETPOM TPO-
CBETa ATHX K€ OTAEJIOB TOJICTOM KUK MTPH HOPMOTOHH-
YECKOM M CIIaCTMYECKOM Tunax. Tak cpeqHuil auamerp
MPOCBETa HUCXOASIIEro oraena Obu1 paBeH 3,5+0,03cMm,
curmoBuIHON Kumku - 3,0+£0,03¢cM, peKToCUTMOUIATb-
HOTO OTAeNa npsiMoii kumku - 3,1+0,04 cm. OTmMeuanach
HEPaBHOMEPHOCTh TayCTpaIMH, KaK MO BBICOTE CKIAIOK,
TaK | MO MPOMEKYTKaM MEXTy HUMHU (TI0 JUTMHE TaycTp).
BricoTa ckiasiok ObUIa HEPaBHOMEPHOM, pa3HUIIA MEKITY
CcaMOi BBICOKOM M CaMOM HM3KOM JOCTUTana, B CPEIHEM,
1 cM. BricoTa monepedHsIX CKJIaI0K ¢ KOMICHCHPOBAHHOM
cTaJMel B CIIENOW KHIlke coctaBwia ot 1,8 mo 2,8 cm, B
BOCXOJIAIIIEM OTziene - ot 1,3 10 2,8 e, B rornepedHoM - ot 0,5
10 1,4 cm, nucxozsiem oraene - ot 0,4 10 0,8 cM, a B CUIMo-
BUJTHOM KHIIIKE CKJIAJKH MPEACTABISUTMCH CIIaKEHHBIMU
U, B cpenHem, coctasnsin 0,4+0,06 cMm, B peKTOCUTMOU-
JIaTbHOM OT/ieNie B OOJBIIMHCTBE CIydaeB OTMeuaach
MOJIHAS CTJIAKEHHOCTh MOTEPEeYHbIX CKIagok. JlanHa
raycTp ¢ KOMIIEHCUPOBAHHOM cTaguell aTOHUYECKOTO
TUMa ObLIa pa3nuydHas, pa3Hulla PACCTOAHUN MEXIY
cknaakamu Oomnpiie 1 cMm, B CIEMOi KUIIKe — B MpeJe-
nax ot 1,3 mo 2,8 cMm, B BocxosieM oTaele - ot 1,3 1o
2,5 cM, B onepeyHoMm - oT 1,6 10 3,6 cM, B HUCXOJSIIEM
otaene - ot 0,6 10 2,6 cM, B CHTMOBHUIHOM KHIIKE - OT
0,5 no 1,6 cM B pEKTOCUTMOUIATBHOM OT/EJIE MPSIMOi
kumkH - ot 0,5 1o 2,8 cm.

0

Puc. 4. Y31 moncmotii kuwiku y 6ononou M. 60 nem. Tomanvroe pacuuperue npocgema moacmou KUWKu
80 6cex omoenax. JJekoMnencupo8annas cmaous XpoHuiecko2o 3anopa, amoHU4ecKuti mun.
a) cueMoBUOHAA KUWUKA - CIPETKOU OMMeYeHA NOTHASL C2LANCEHHOCTb eCIeCNBEHHbIX NONEPEUHbIX CKAA0OK
u ymonujenue ee CmenKu, 06) nPamas KUWKA - CMpenKol Omme4eHo Ymonujenue CmenKu U nomeps ee NoCi10uHoCmu

V 0601bHBIX XPOHUYCCKUM 3allOPOM aTOHUYCCKOI'0 THIIa
B Cy6KOMHCHCI/IpOBaHHOI\/‘I craauu JJIMHA TOJICTON KUIIKHU
CyHIE€CTBCHHO HE OTIIMYaJlaCbhb OT JIMHBI HEU3MEHEHHOMI
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TOJICTOW KHIIKH; OTMEYAJIOCh HEPAaBHOMEPHOE YTOJIIE-
HHUE CTCHKHM KHUIIKH B OJHOM WJIHM HECKOJBKHX OTAEIaX
10 4,0 1o 4,6 MM. DXOCTPYKTypa YTOJIILEHHOW CTEHKU
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ObLIa OIHOPOIHAS, TIOCIOHHOCTh HE BU3YyaIN3UPOBAJIACH,
9XOTeHHOCTBH ObliIa MOBbINIeHA. Pa3HuIia Mex 1y caMoii Bbl-
COKOM M caMOl HU3KOM CKJIakol qocturana 1 cMm. Beicora
MOTIEPEYHBIX CKJIAJIOK B CJIETON KHIlke paBHsiach 0,7-2,8
cM, B BocxofsiiieM otaene - 0,4-1,5 cm, B onepeyHoM -
0,3-2,3 cM, HUCXO/AIIEM OTAEIC ¥ CUTMOBHIHOM KHUIIIKE -
0,3-0,6 cM, B pEKTOCHUIMOHIAJTLHOM OT/ICJIC B OOJIBIITMHCTBE
CIy4aeB OTMEUajach MOJIHAS CIIaKEHHOCTD MOTEPEUHbIX
CKJIaJIOK. Pa3HuIa paccTosHUI MEKIy CKIaaKaMu OoJiee
yeM | cm, B cirenoii kuike - ot 0,8 10 3,6 cM, B BOCXO1sI-
mem otaene - ot 0,5 mo 3,5 cm, B monepedHom - ot 0,5 10
3,8 cM, B HUCXOsAMIEeM oTaene - oT 0,5 1o 3,8 cMm, B curmo-
BHUJIHOM Ku1ke - 0T 0,5 710 3,6 CM B pEKTOCUTMOUAAIEHOM
otnene - ot 0,6 10 3,8 cM. B curMoBHIHOM KUIIIKE U PEK-
TOCUTMOUIAILHOM OT/IEJIC MPSIMOM KHUIITKHU CKIIa KU ObLITH
CIIaKEHHBIMU. J{HaMeTp TOJICTON KUIIKUA C aTOHUYECKUM
TUIIOM B CyOKOMIICHCUPOBAHHOM CcTaauu ObLI 3aMETHO
pacmmpeH Bo Bcex otaenax. CpenHuil iuaMeTp npocBeTa
crenoi kumku coctaBmit 5,940,02 cM, B BOCXO/ISIIEM OT-
nene - 4,6+0,02 cm, B monepeunom otnene - 4,0+0,02 cm, B
HUCXosMIEeM otene - 3,7+0,01 cM, B CHTMOBHJTHOH KHIITKE
- 3,4+0,02 cMm, B pEKTOCUTMOHIATLHOM OT/AENE MPSIMOi
Kk - 3,5+0,01 cm, B aMIyIsspHOM OT/ieNIe IpsSMOMN KUIII-
ku - 4,5£0,01 cm. ToHyC KUIIEYHOM CTCHKH OBLT 3aMETHO
ocnabieH. M3ameHnenune nuaMeTpa mpocBeTa TOICTON KUTIKH
cocrapJsiio He 6onee 2-3 mM. [lepucransruka Obuia Bsitasi.
PaccrosiHue mepeMeneHusl KaJoBbIX YacTHIl B MMPOCBETE
TOJICTOM KHILIKHM HE MpeBbIIano 3 cM (B cpeaHem, 2,5-2,8
CM) IO XOJTy KHIIIKH.

Takum 00pa3oM, IIpu CyOKOMITCHCUPOBAHHOM CTaIUH aTo-
HHUYECKOIO THUIA XPOHUYECKOTO 3aropa BBISBICHO 3aMET-
HOE yBEJIMYEHHUE IUaMEeTpa TOJICTON KUIIKY B IONIEPEUHOM,
HUCXOJSAIICM OT/Ie]aX 000I0YHON KHIIIKH, & TAK)KE B CUT-
MOBUIHOM KuIike . CTeHKa BCEX OT/AETIOB TOJICTON KHUIIIKH
yToiiieHa. B 000109HO# KHIITKE OTMEYAI0Ch CHIKCHUC
BBICOTBI TOTIEPEYHBIX CKJIAJIOK U YBEITUYEHUE PACCTOSTHUS
MEX/y HUMU. PaccTosiHuE nepeMenieHus KaJIOBbIX YaCTHIL
B [IPOCBETE TOJICTOM KUIIKU OBUTO YMEHBIICHO [TPEUMYIIIC-
CTBEHHO B €€ JIEBbIX OT/eJaX.

JIJ1s IEeKOMITIEHCHPOBAHHOM CTaJIMU XPOHUUECKOTO 3a10-
pa C aTOHMYECKUM THUIIOM OBLIO XapaKTCPHO HEPaBHO-
MEpPHOE YTOJIIECHHE CTCHKU TOJCTOW KHIIKH BO BCEX
ee ornenax B cpeaHeM jo 5,0+0,04 mm. ITocnoitHOCTH
CTEGHKH B MECTaX yTOJIICHHs Kcue3ana. DXOCTPYKTypa
CTCHKHA 6I)IJ'Ia OJIHOPOI[Ha}I, 3XOI'€CHHOCTH ITIOBLBILICHA. HO-
nepequle CKJIaaAKH, BUJUMBIC B HpOI[OJ'IbHOM CKaHI/IpO-
BaHUU, OTIUYAIUCH IO BBICOTE, B cpeaHeM, Ha 1,0+0,05
cM u Oosiee. BricoTa momepevHbIX CKIIAJ0K B CIICMON
kuiike cocraBuia 0,7-3,0 cM, B BOCXOISIIEM OTIENE
- 0,5-1,2 cm, B monepeunoM - 0,2-1,2 cM, HUCXOASAIIEM
otnene obomounon kumku - 0,2-0,4 cm. [lonepeunsie
CKJIaAKHN 6])IJ'II/I CIJIa>KCHBI B CHFMOBHHHOﬁ KHIIKEC, BbI-
coTa CKJIaJoK B cpefneM He npessimana 0,2+0,03 cwm,
peKTOCHFMOI/IHaﬂbHOM oTHacJIC HpHMOﬁ KUIIKHU y BCECX
OOJIBHBIX CKJIQJIKH TaK jK€ OBUIN CIIIaXKeHBbI. J[HO raycTpsl
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BU3YaJIU3UPOBATIOCH TIOCKUM, TpAMbIM. [IpoTsxkeH-
HOCTh TayCTphI (e¢ JJIMHA) BO BCEX OTAejaX ObLia pas-
JIuy4Has. B cnenoi Kuke pasHuLa IPOMEKyTKOB MEKIY
MOTICPEYHBIMK CKJIAJIKaMK Kojiebasiach B mpejenax oT
0,5 cM 70 3,9 cM, B BOCXOASAIIEM OTJENIE 00040UYHOI
KUIIKA PACCTOSIHUE MEXJY CKIaJKaMHu COCTaBISIO OT
0,5 mo 3,6 cm, B monepeunom otaene - ot 0,5 1o 3,9 cM,
B HUCXOZAIIEM oTaene - ot 1,8 10 3,8 ¢cM 1 B CUTMOBHI-
HOH kuike - ot 1,2 10 3,6 cM, B pEKTOCUTMOUIaIbHOM
MoMepeuHble CKIaJKH He BU3yalu3zupoBaiuch. Pac-
CTOSTHUE MEXy CKJaakamMu npeBwimano 3,0+0,2 cM Bo
BCEX OTAeNax TOJCTOM Kumku. Onpenensics: ciaalblii
TOHYC KMIIIEYHOW CTEHKHU, TUAMETP MPOCBETA TOJCTOU
KHMILIKH Haxogwics B mpeaenax 1-2 mum. Ilepucranpruka
Bsnas. PacctosiHue nepemMenieHus KaaoBbIX YaCTHI] OBIIO
YMEHbIIIEHO U cocTaBmio 2,1+0,05 cM mo Xoay KUIIKH
3a 3 CeKyHJIbI.

XapaKTepHbIM IPU3HAKOM JUIs BCEX CTaJUi aTOHUYECKOIO
THIIA SBJISUIOCH OC/IA0ICHIE TOHYCa KHIIICYHOM CTeHKH. 13-
MeHeHue auamerpa TK mpu Bcex cTausx aTOHMYECKOTOo
Tuna He npessimano 0,4cm. OcnabieHne NepucTaIbTUKN
OBIJIO XapaKTepHO JUTsl BCEX CTaJMi aTOHUYECKOTO THUIIA;
paccTosiHre TIepeMEeIeHHS KaJOBbIX YaCTHII, B CPETHEM, HE
npessbimano 3,0+0,04 cm. J{ns Bcex cTaanii aTOHMYECKOTo
THUIMA XapakTepHO HEPAaBHOMEPHOE YTOJIICHUE CTCHKH
TK B mpenenax ot 3,5 70 5 MM, 3XOCTPYKTypa CTEHKHU
BU3YQIM3UPOBAIACH MOBBIIIEHHOW 3XOT€HHOCTH, OJHO-
ponnasi. [aycTpanus Oblia HepaBHOMEpHas, pa3HUIIA
BBICOTHI CKJIAJIOK cOcTaBlsiia 6onee 1 cM, MpOMEKYTKH
Mexay ckaagkamu - 0,5-3,9 cM; B MOMEepeyHOM U HHUC-
XOIAIIEM OTJAEaX 000J0OYHOM KHMIIKH, B CHTMOBHIHOM
KHUIIKE U PEKTOCUTMOUJATLHOM 0TI MIPSMOM KUIITKH
BU3YaJIU3UPOBANIOCH CTIAXKEHHOCTh WJIM MOJHOE OT-
CYTCTBUE CKJAJOK. ¥ BCeX OOJBHBIX C aTOHMYECKUM
THUIIOM OTMEYCHA CMEIIIaHHas KOJIO-TIPOKTOreHHas hopma
XPOHHUYECKOTO 3aropa.

BoiBoab1

1. Y OONBbHBIX XpOHUYECKHUM 3aII0POM TPaHCa0JOMHHAIIb-
Hoe Y3U TonCcTOl KMIIKM C 3alojIHEHHEM €€ MPOCBeTa
pactBopoMm ¢ypanuuinHa (1:5000) mo3BOJSCT BBIIBUTH
CTPYKTYpHBIE U3MEHEHUS CTCHKH 000J0YHOM KHIIKH, e&
TOHYC U XapaKTep NepUCTATBTUKH.

2. CoHorpaduyecky Ipyu HOPMOTOHHUYECKOM TUIE X3 TO-
HYC KHIIEYHON CTEHKH COXPaHEH; TPAH3UT B 000I0YHOM
KHIIIKE HE U3MEHEH, B TIPAMOMN KHUIIIKE 3aMeJUICH.

3. Ilpu cnactuyeckoMm THne X3 TOHYC CTEHKH TOJICTOM
KHIIKH BO BCEX OT/IENIax MOBBIIIEH, OTMEYAIOTCS CIIa3MU-
POBaHHbBIE CErMEHTHI B 000I0YHOM KHILKE, PACCTOSHUS
MepeMeIIeHUsT KaJOBBIX YAaCTUIl OT CIa3MUPOBAHHOTO
ydacTKa yBETHYECHBI.

4. JInst aroHnueckoro tumna X3 coHorpaduuecku Xxapakrep-
HO ocJa0JieHHe TOHyCa KHIIIEYHOM CTeHKH BO BCEX OTAEIAX
TOJICTOM KHIIIKU, YMCHBIICHUE PACTOSHHUS IIePEMEIICHUS
KHIIEYHOTO COJEP>KUMOTO, CHUKEHHUE BBICOTHI €CTECTBEH-
HBIX MOTIEPEYHBIX CKJIA0K U YIUIOIIEHUE THA rayCcTp.
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SUMMARY

ULTRASONIC DIAGNOSIS OF FUNCTIONALAND
ORGANIC CHANGES OF COLON IN PATIENTS
SUFFERING FROM CHRONIC CONSTIPATION

Isayev H., Manafov S., Aliyeva N.

M.A. Topchubashov Research Centre of Surgery, Baku,
Azerbaijan

The aim of the study was to define the informative signifi-
cance of USI in the diagnosis of functional and organic
changes in patients suffering from chronic constipation
(CC). 96 patients with CC were evaluated and treated.
There were 67 women and 29 men (79) aged 33-55 years.
11 patients were in compensated stage of CC, 32 patients
were in subcompensated stage, 53 patients-in decompen-
sated stage of CC. Before investigation under USI control
a colon was filled with 2 1 of physiologic solution heated
up to 37°. Sonographically in normotonic type of CC a
colonic wall tonus was reserved, no changes in colonic
transition were observed, while there is a delay in rectum.
In subcompensated stage of atonic type of CC there was
observed a noticeable enlargement of colonic diameter in
transverse colon, descending colon and also in sigmoid
colon. It is likely, that the wall of all portions of colon
was thickened. The reduction of height of transverse folds
and the increase of distance between them was traced in
colon. In spastic type of CC a colonic wall tonus has been
increased in all portions, there are spastic segments in
colon, the distance of fecal particles’ displacement from
spastic region is enlarged. It is obviously that for atonic
type of CC sonographically it is typical the attenuation of
colonic wall tonus in all portions of colon, the reduction
of distance of colonic content displacement and also the
reduction of height of natural transverse folds and haustra
fundus flattening.

Keywords: chronic constipation, colon, transabdominal
ultrasonic investigation.

PE3IOME

YIBTPA3BYKOBASI JUATHOCTUKA ®YHKIIUO-
HAJBHBIX 1 OPTAHUYECKHAX U3MEHEHUI
TOJICTOM KHUIIKA ¥V BOJIbHBIX XPOHUYEC-
KHM 3AIIOPOM

Hcaes I'b., Managos C.C., AnneBa H.3.

Hayunwuii yenmp xupypeuu um axao. M.A. Tonuybawesa,
baxy, Azepbatiosxcan

enpio nccienoBaHus SBUIOCH ONpeaeaeHne nHpop-
MatuBHOCTH Y3W B nuarHocTuke (pyHKIMOHAIBHBIX H
OpPraHMYECKNX M3MEHEHHH TOJICTON KHIIKH Yy OOJIBHBIX
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XpoHHYeCcKUM 3aropom. ObcenoBaHbl 96 OONIBHBIX, CTpa-
JTAIOIIUX XPOHUYECKUM 3artopoM. JKeHIIH - 67, My>KIMH
- 29. bonbiuHCTBO 00MbHBIX (79) ObLTH B Bo3pacTe 33-55
sieT. Y 11 GobHBIX OTMEYaiach KOMIICHCUPOBAHHAS CTAHS
X3, 32 - cyOkoMmneHcupoBaHHas cTaaus U 53 OONbHBIX -
JlekoMIeHcupoBaHHas. [lepen muccienoBaHlEeM TOJCTYIO
KHIIKY, 0]l KoHTponeM Y3U, 3anonHsnu 2 nUTpamMu
(Gusnonornyeckoro pactaopa, nogorperoro ao 37°. Co-
HorpauuecKky MpU HOPMOTOHHYECKOM TuIe X3 TOHYC
KUIIEYHOW CTEHKH COXPaHEeH, TPAH3UT B 000/I0UHOI KUILIKe
HE U3MEHEH, B IPSIMOH Kulike 3amesieH. [Ipu cyOxkommnen-
CHPOBAaHHOM CTaIny AaTOHUYECKOTO THIIA XPOHUYECKOTO 3a-
II0opa BBIABICHO 3aMETHOE YBEJIIMUCHUE AUaMETpa TOJICTON
KHIIKH B TIONEPEYHOM M HUCXOAAIIEM OTAeTaX 00010UHOM
KHIIKH, a TAK)KE B CUTMOBUAHOM ku1ke. CTeHKa BCEX OT-
JICJIOB TOJICTOM KHUINKH yTOJIIeHA. B 00010YHOM KHUIlIKe
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OTMEUaIOCh CHMKEHUE BBICOTHI TIOMEPEUHBIX CKIAN0K U
YBEJIMUYCHUE PacCTOSHUA Mexkay HUMHU. [Ipu cmactuyeckom
tune X3 TOHYC CTEHKH TOJICTOM KHUIIKH BO BCEX OTAETIaxX
OBbUT OBBINICH, OTMEYAIUCH CIIAa3MUPOBAHHBIE CETMEHTBI
B 000/I0YHO# KHIIIKE, PACCTOSHHSI IIEPEMEIICHHS KaJOBBIX
YacTHIl OT CHa3MHUPOBAHHOIO y4acTKa ObUIM yBEINYEHBI.
Jast atonndeckoro tuna X3 coHOrpaduyecku XapakTepHO
ocnabyieHne TOHyca KUIIEYHOH CTEHKH BO BCEX OT/AENax
TOJICTOM KHUIIKH, YMEHBIIIEHUE PACCTOSHUA TePEMEIICHUS
KHIIIEYHOTO COJEP>KUMOTO, CHHKEHHUE BBICOTHI €CTECTBEH-
HBIX MOMEPEYHBIX CKJIAJO0K M YIJIOIIEHUE JTHA raycTp.
Taxum 00pa3zoM, y OOJNBHBIX C XPOHHUYECKHM 3allOPOM
TpaHcabgomuHanbHOoe Y3 TONCTON KUIIKY € 3aM0JIHEHU-
eM ee pocBeTa PU3NOJIOTHIECKUM PACTBOPOM MO3BOJISIET
BBISIBUTH CTPYKTYPHbIE U3MEHEHHUsSI CTEHKH 00O0J0YHOM
KHIIKH, €€ TOHYC U XapaKTep NepUCTATBTUKH.
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COCTOSIHUE 310POBbBS FOHBIX CHOPTCMEHOB ®YTBOJIBHOT'O KJIYBA
«KAMPAT» r. AIMATBI

Kaycosa I'.K., Kapa6aeBa A.H.

Buicwas wkona oowecmaennoeo 3opagooxpanenusi M3 PK, KazHMY um. C JI. Acghenousposa;
@ymobonvuvitl k1Yo «Katpamy, Anmamol, Kazaxcman

Junamudeckoe pa3BuTHE 00IIECTBEHHOTO ITPOU3BOJICTBA,
YCKOpPEHHE HayYHO-TEXHHYECKOTO Mporpecca, pocT Ipo-
M3BOJIUTEIBLHOCTH TPyAa TpeOyeT OT YeJoBeKa MOJTHOMN
MOOMIM3annu (U3NYECKUX U WHTEIUIEKTYyaJIbHBIX CHIL.
Huxorna panee ycKopeHHE TEMIIOB KHU3HH, ypOaHU3aus
W TeXHHU3alMs XHU3HH, YCIOKHEHHE Ipolecca mnpogec-
CHOHAJIbHOW TTOJTOTOBKH, COIPOBOXIAIONIHECS MUHIMH-
3anuell pU3NYEeCKNX Harpy30K 4YesoBeKa, He TPUBOIUIN
K TAaKOMY POCTY HEPBHO-IICHXMYECKHX 3a00JeBaHUM,
CTPECCOB, YXY/ALICHHUIO €0 370POBbSI.

CerozHs HeTaTUBHBIC TEHACHIINU OCTPO KOCHYIIUCH MOJIO-
nbIx rpaxnan Pecyonuku Kazaxcran (PK). Toasko 10%
BBIITYCKHUKOB IITKOJI IPU3HAHBI IPAKTUYECKHU 3710POBBIMH,
6onee 40% - UMEIOT XpOHUYECKHE 3a001eBaHus. Y 4acTH
MOJIOJICKH TIPOU30IIIA JeopMalust >KU3HEHHBIX [IEHHO-
CTEl, HUCTIPOBEPTalOTCs BHICOKHME HCAJIbI, a COLMAbHbIC
WHCTHUTYTHI, TPU3BAHHBIEC PETYINPOBATh COLMAIBHOE MO-
BE/ICHHUE MOJIOZICKH, YTPATHIIN CBOU TTO3HIIUH.

B Hacrosiiee Bpems nepet HayKoi CTOUT akTyalibHast Ipo-
6r1eMa - TIOHCK ITyTel HOpMalTU3aluy KHU3HEACSATEITbHOCTH
yenoBeka. J{i1st 5Toro HeoOX0AMMO UCIIOIH30BaTh BO3MOXK-
HOCTH (PU3UUECKOH peKpealyy - pakropa pu3n4eckoro u
TICUXMYECKOTO 03710POBJICHUS, MOBBIIICHHSI TBOPYECKOTO
MOTEeHIMala YejaoBeKa. M3BecTHO, 4TO MpH BCeX JAOCTH-
KEHUSIX MEANIMHBI 3/I0POBbE YEITOBEKA 3aBUCHT, ITPEXK/IC
BCEro, OT HEro camoro, ero odpasa >KN3HH, aKTHBHOCTH
B cepe pusmueckoil KynsTypbl. OTHAKO, TBUTaTEIbHON
AKTUBHOCTH JIOJDKHOE BHUMAHHKE Y/ICISIeT He3HaYNTeIbHAs
yacTh HaceneHust Kazaxcrana.

Y Momnoziexxu CIoXHUIOCh HEBEPHOE OTHOIICHHUE K (hU3Hde-
CKOH peKpeany BBUAY HETOCTATKOB B OPraHU3allMOHHON
pabore, 9TO HEN30EKHO IPUBOUT M K POCTY HETATHBHBIX
SIBIICHUH, OTPUIATEIBHO OTPAKAIOIINXCS Ha (PU3UIECKOM
COCTOSIHMM, B YaCTHOCTH, 3J0POBbE MOJOJBIX JIIOAEH.
JpeBHerpeueckuit MpIcuTenb Apuctorelns (IV Bek 10 H.3.)
roBopuil: «HUYTO Tak HE UCTOILIAET U HE Pa3pylIaeT Yelo-
BEKa, KaK MPOJIOJDKUTENbHOE przndeckoe Oe3eiicTBIeY.

VYXyalIeHne coCTOSHUS 30POBbs MMOAPACTAIOLIETO MO-
KOJICHUS B IOCIICTHUE JICCSTHIICTUSI BBI3BIBACT OCOOYIO
0320049EHHOCTH CIICIMATICTOB. 3HAYNTEIIHLHO YBEIMUHMIOCH
YHCII0 JeTel U TTOIPOCTKOB, MMCIONINX MaJlble aHOMAJIN!
Pa3BUTHS, IPU3HAKK CTPYKTYPHON HEMOIHOILIEHHOCTH COC-
JMHUTEIBHON TKaH!, HApYyIICHUs ONIOPHO-/IBUTATEIBHOTO
armapara, HeCOOTBETCTBHE ITacIOPTHOTO BO3pacTa OHo-
JIOTHYEeCcKOMY | p. B mogo6Hoi# cutyannu o01mecTBo co-
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BEPIICHHO 000CHOBAHHO BO3JIaracT OOJIbIINE HAJIEHK bl HA
MOBBIIIEHUE JIBUTATEIbHON aKTUBHOCTH MOJIPACTAIOIIEr0
MOKOJIEHUS], B YACTHOCTH 3aHATHS CHOPTOM, OKa3bIBAIOILUE
GnaronpusTHOE BIUSHNC HAa (HOPMUPOBAHUE KOCTHOH TKa-
HU, CEpAEYHO-COCYIUCTYIO CUCTEMY, UMMYHHUTET [1].

Du3ndeckoe COCTOSHHIE CIIOPTCMCHOB M aHTPOIIOMETPHU-
YCCKUC XAPAKTCPUCTUKU B OOJILIIMHCTBE BHUAOB CIIOPTa
SABJIAIOTCA MPUHIUITAAJIIBHBIMUA JUTS JOCTHIKCHU A BBICOKOT'O
CIIOPTUBHOI'O pE3yibTara.

CrnopTuBHBII 0TOOP B UTPOBBIX BU/AX CIIOPTA, B YACTHOCTH,
(yTOoIe, mpearonaraeT MaccoBbIif OTOOP U TECTHPOBAHHUE
C IENbIO OIPEAEIICHUSI OTCHIMAIBHBIX BO3MOKHOCTEH
JIeTeld B COOTBETCTBHH CO CIIECIM(HIECKUMH TPeOOBAHNSIMU
criopra, 0TOOp MEPCIEKTHBHBIX CHOPTCMEHOB B TPYIIIIBI
CIIOPTHBHOTO COBEPIICHCTBOBAHMS U (OPMHUPOBAHHE
KITyOHBIX KOMaH[], 0TOOp B COCTAB HAIJMOHAIBHBIX KOMaH/I.
OpraHn3anoHHbIe MEPONPUSATHS 110 CIIOPTHBHOMY OT-
60py MO3BOJISIIOT IO YT 00BEKTHBHYIO HH()OPMAIIHIO O
HanOoJIee MePCIeKTHBHON YaCTH CIIOPTCMEHOB M3 00IIEro
4rciaa 00CIeJOBaHHBIX.

[Ipobema BpaueOHO-TIEATOTHIECKOTO KOHTPOJSI B JIET-
CKOM M I0HOMIeCKOM (yTOoIIe TIprodperaeT ocoldyro 3Ha-
yruMocTb. [IepBbIM I1aroMm B ee penieHuH (Kak 1 mpu oocie-
JIOBaHMH B3POCIIBIX CIIOPTCMEHOB) SIBIISIETCS 00ecrieueHne
MaKCHMaJIbHO HH(OPMATHBHOM B AMAarHOCTUYECKOM TIJIaHE
MPOLIETY PbI MEIUIIMHCKOTO JIOITyCKa K 3aHATHSM CIIOPTOM,
KOTOpast JOJDKHA OIIEHUBATh HE TOJIBKO COCTOSTHHE 3/10PO-
Bbsl peOCHKA Ha JIeHb 00CIIeI0BAaHMS, HO U IPOrHO3HUPO-
BaTh €ro Ha OyJyIiee C y4eTOM BBISIBICHHBIX (DAaKTOPOB
pHCKa, K KOTOPBIM OTHOCSIT: HEMOJIOJION BO3pACT MaTepH;
TSDKEJIOE TeUCHHE y MaTepu OEpeMEHHOCTH M POJIOB; Ta-
TOJIOTWYECKasl HAacJIeJCTBEHHAs MPEAPACIIONOKEHHOCTD;
OCJIO)KHEHHs 3a00JIeBaHNH, NMEPECHECEHHBIX B PaHHEM
JICTCTBE; BO3MOKHBIE TOOOYHBIE ICHCTBHS JICKAPCTBEHHBIX
MpeTapaToB, HCIIOIb3yEMbIX IIPH JIeUeHNH. B cBsI31 ¢ 9THM,
OLICHKA COCTOSIHUS 37I0POBBsI IOHBIX (B TOOJIMCTOB SIBIISIETCSI
BEChbMa IPHOPUTETHON U aKTyaJIbHOM.

Lenpro nccnenoBanus SIBUIOCH ONPEICIICHUE COCTOSIHUS
3710pOBb I0HBIX (yTOOIHCTOB (PyTOOIBEHOTO Kityda (PK)
«Kaiipar» . Anmarsl.

Marepuan u metoasl. [IpoBeneHo o0cie0BaHIE CIIOp-
TcMeHoB 6 nerckux komang OK «Kaiipar». MccnenoBanue
MPOBOIMIIOCE B COPEBHOBATEIBHOM Iepuomae. OOrmmee
KOJIMYECTBO OOCIIEYeMBIX COCTaBWIO 161, cpenHuii Bo3-
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pact koTtopbix coctaBui 12,3 rona. [pu orieHke cocTostHus
310POBbs YUUTHIBAJIUCH JAHHBIC, ITOJTYUCHHBIC ITPU OIIPOCE;
AHKETHBIC JaHHBIC, aHTPOIIOMETPHUYCCKHUE MMapaMETPhI.
OHeHI/IBaJ'II/ICI) AHTPOIMIOMETPUYCCKUE TTOKA3aTC/IN MIyTEM
BHU3YaJIbHOTO OCMOTpPa, U3MEPEHUS POCTA CTOSI ¥ CUJIA, T10-
MEPEYHBIX U MPOJOIBHBIX Pa3MEpOB Tena (AJMHA TOJIEHH,
JUTMHA Oenpa, AUHA PYK, NIUPUHA TUIeY, [IUPHHA Ta3a,
00beM rpymHON KieTkn). Kpome Toro, mpousBOAMIOCH
B3BEIIMBAHUE MAIMEHTOB C OMpPEAECICHUEM MPOIEHTA
JKUPOBOM MPOCIONKHU, MBIILIEYHON MacChl U COJEpKaHUs
BOIBI B OpraHmusMme.

Kpome Toro, y4uThIBaJuCh Pe3yNbTaThl J1abOpaTOpHO-
ro U UHCTPYMCHTAJIBHOTO oOcienoBanus. Ctapiium
¢yrOonucrtam ObLIO MPOBEAEHO TECTUPOBAHHE Ha
KOMIUIEKCHOH AMarHocTudeckoi cucreme «Omera» ¢
OTIpe/IeJICHHEM YPOBHSI ICUX03MOIIMOHAIBHOTO U (hU3H-
4eCKOro cocTosiHus. OLEHUBAINCH YPOBEHD a/Ial TAl[UH
K (hu3nueckoil Harpy3Ke, TPEHUPOBAaHHOCTH, SHEPTETH-
4eCKOro 00eCIedeHnst OpraHu3Ma 1 CIOPTUBHON (hOPMBI.
Kpome Toro, cnopTcMeHbI HEPBBIX 3 KOMAaH] MPOIIIH
BEJIOIPTOMETPHIO, DIIEKTPOKAPAHOTPadHUI0 U KOMIIbIO-
TEpHYIO criuporpaduio, mocie 4ero onpenessuics ypo-
BEHb MaKCHMaJIbHOTO noTpedienus kucnopona (MIIK),
TOJIEPAHTHOCTH K (PU3MUECKON Harpyske, MoKa3aTein
s)kn3HeHHoU emkocTH Jerkux (JKEJI) u mpoxogumoctu
JIIXaTeJIbHBIX ITyTeH.

Pe3yabTaThl 1 X 00cy:KaeHHe. Y CIOPTCMEHOB MJIa Ille-
T0 BO3pAcTa OTMEUAJIOCh cpefHee (pU3NUecKoe pa3BUTHE,
ME30COMAaTHYECKHUI TUII TEJIOCIIOKEHUS ¢ (POPMHUPOBAHHEM
IIpaBUJIBHOM OCaHKU. B TO e BpeMsl y FOHBIX CIIOPTCMeE-
HOB MMEETCSI CTAaTUCTUYECKU 3HAYMMOE KoJIeOaHUe MacChl
TeJla, BhIpaKamoleecss B HAIMYNU Kak Jeduiura Macchl
tena (n=10), Tax u n30bITOUHON Maccel Tena (n=4). C
yBEIMYEHHEM BO3pacTa IpHu pasHuie | rox y miaammx
CHOPTCMEHOB HE OTMEUAJIOCh YBEIWYCHHUS POCTA U MACCHI
Tena, KOTOpble MPAaKTHUECKU OIMHAKOBBI B Bo3pacTe 7 U 8
net (puc. 1).

140 378

128,4

120

100

40

8,7 net 7,8 net

@ Poct OBec

Puc. 1. Aumponomempuueckue xapaxmepucmuxu hyymoo-
JUCIMO8 MIAOULe20 36€HA
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IIpu cpaBHEeHNH 1OHBIX crTOpTcMeHOB 9 u 10 et oTmMeya-
JIMCh CHIDKCHHBIE TIOKA3aTeNd POCTa U Beca B CPEIHEM
y Miaamux (yTOOJUCTOB, C TCHACHIMCH yBCIMUYCHUS
nedurmra Maccel Tena (puc. 2).

160+

140+ 144.4 137

1204

100+

80 B pocr, cm|
O sec, kr

60

404

10,5 net 9,4 ropa

Puc. 2. Anmponomempuueckue xapaxmepucmuxu Gymoo-
JIUCTO8 NEPEXOOHO20 36eHd

ITo Mepe yBenuueHUs Bo3pacTa y OOJBIIHHCTBA CIIOP-
TCMEHOB COXPAaHSIOCH CpeliHee (pU3HUeCcKOe pa3BUTHE
U ME30COMaTUYEeCKUM TUN TenocioxkeHus. B To xe
Bpems 40% copTCMEHOB UMEIOT MaKPOCOMATHIECKUIA
THII T€JIOCJIOKCHUSI U MCHBIIIEE KOJTUYCCTBO PyTOOH-
CTOB ¢ 1e(UIIUTOM MACChI Tejia. 3HAYUTEIBHOC KO-
YeCTBO IOHBIX CIOPTCMEHOB UMEIOT MIOCKocTonue |
CTCIICHH, YTO OOBSICHsIETCS MPOGEeCCHOHAIBHON Ha-
Irpy3KOH Ha CBOJ CTOIBL. Y 5 CIOPTCMEHOB OTMEUYAETCs
HapyIICHUE OCAHKHU B BUIC KU(POCKOIHO03a, a Y4ETBEPO
UTPOKOB UMeENU U30BITOK Macchl Tena. ClienoBaTeabHO,
MpH pa3HUIle B BO3pacTe Ha 3 rojia y CTapuiux Crop-
TCMEHOB OTMEYaJOCh OIYTUMOE YBEJIMYEHHE POCTA
W Beca, B MIaJIICH BO3PACTHOH rpyImne mpeobdiamaia
TEHJCHLUMS YKPYIHEHUs TeaocioxeHus. Ilpu sTom y
MJIaAmMuX CIIOPTCMEHOB OTMEYAJIOCHh HAJIUYUC H305I-
TOYHOW Macchl Tea.

[Ipu nepexone B Bo3pacTHyo kareroputo 14-15 ner Gonb-
11ast YacTh IOHBIX CIIOPTCMEHOB MMena cpenHee huznye-
CKO€ pa3BUTHE U ME30COMATUYECCKHUH THIT TEOCIOKEHUS.
Heo0xoaumMo OTMETHUTh HalIMYKMe HAPYIICHHONW OCaHKU y
2 criopTcMeHOB 16-eTHEro Bo3pacra B BuIE Ku(OCKO-
J103a, B TO K€ BPEMs TOJIBKO y TPOUX HTPOKOB ITOTO
BO3pacTa OTMeYaJICs 1e(UIUT MACCHI TeJla TIPOTHB JICBSTH
CropTCMEHOB 15-1eTHero Bo3pacta. Takum oOpazom, y
CTapUIMX CIOPTCMCHOB OTMEYAJIUCh 00Jice YCTOWYHMBBIC
AQHTPOTIOMETPUUYECKUE MTOKA3ATENN, YeM B MIIA/IIEH BO3-
pacTtHoii rpymme [2].

Bonee nonoBuns! cnopTcMeHoB (55,5%) ABISAIOTCA Mpak-
tuuecku 310poBbiMU. Y 30 (18,6%) cmopTcMeHOB OT-
MevaeTcsl Han4uue xene3oneuunTHoi anemun. Kapuec
umeercs y 32,6% ¢yrbonuctoB; 3a00eBaHUs cepia
B BHUJE MpOJIarca MUTPAIBHOTO KiIalmaHa W HapyIICHHU
putMa HabmonaroTes Bcero y 8 (5%) cnoprcMeHoB. Takum
00pa3oM, y IOHBIX CIIOPTCMEHOB MPEOOIaA0T Kaprec U
KeNe30C(UIIUTHAS] AHCMHSL.
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Ipeobrnaganue mOTPEOHBIX COCTOSHUM (ICUITUT Kele3a Mpr
AQHEMUH U KaJIbLIS — [IPH Kaprece) CBUACTENBCTBYET O HU3KOM
TIPUBEP)KEHHOCTH CIIOPTCMEHOB K COOJTFOIEHHIO CIIOPTUBHOTO
peXKMMa U COOTBETCTBYIOIIETO UTAHUS BO BpeMsl y4eOHO-
TPEHUPOBOYHOTO Tporecca. Ocoboe BHUMaHHUE OTBOAUTCS
HEIOCTaTOYHOW BUTAMWUHHON M OEITKOBO-YIJIEBOIHOM KOp-
PEKIIMK BO BPEMsI TIOBBIILICHHBIX HAIPY30K, YTO HCH3MCHHO
BJICUCT 32 COOOH MOSIBJICHHE YTOMJICHHS Y (DyTOOIUCTOR.

JInst yTouHEeH!S BBIpaKEHHOCTH CTENICHH EPETPEHUPOBAHHO-
CTH OpraHU3Ma MPOBOIMIIOCH UCCIIEIOBaHUE MTOKa3aTeneit
LEHTPAJIBHONH FeMOAMHAMHUKHU C MOMOIIBIO 3JIEKTPOKap-
muorpadun (OKI). JlaHHBIM METO/ MO3BOJWII BBISIBUTH
pa3iIMyHbIC HApYIIECHUs PUTMa U MPOBOAMMOCTH CepAla
[3]. Tak, y urpokoB 1 iuru B OOJIbIIIEH CTEIIEHH BBISBIISLIACH
cunycoBasi aput™us y 13 (72,2%) cnoprcMeHOB, Hapyliie-
Hust pertosipuzannu -y 11 (61,1%), runeprpodus neBoro
xenynouka (IJDK) — y 5 (27,8%) ¢yroonucros. Takue
HM3MEHEHHUs, KaK MUTPAIIHsI BOAUTEINS PUTMA, HAPYIICHUS
BHYTPHIKEITYI0YKOBO TPOBOANMOCTH U HETOJIHAs OJIoKa-

Ja paBoit Hoxku mmyuka ['uca (HBITHIII) otmewanucs y
OJIMTHAKOBOTO KOJIMUECTBA UTPOKOB - B 16,7%. OnuHOUHBIE
KeNyaouKoBbeie akcTpacuctonbl (JKD) u runeprpodust
npasoro xenynouka (I'TDK) BcTpewanuck y MeHbIIEro
konnuecTBa (pyTooaHcToB - B 11,1%. OnuHouHble cymnpa-
BEHTPUKYJISIpHBIE dKcTpacucTonbl (CD) HalII0qaTHCh
b y 1 (5,6% ) urpoka. Hopmansusie OKI -noxaszarenn
umenu Beero 2 (11,1%) gpyroomucra (puc. 3).

OKT -uccnenoBanne UrpoKoB 2 JIUTH BBIIBUIIO CIEHYIO-
mee: B OOJIBIIMHCTBE CIIyyaeB IpeodiiagacT CHHYCOBas
aputmus - y 13 (68,4%), HapyleHUs penoispu3aluu - y
11 (57,9 %). I'TIDK — y Takoro ke KOJIM4ecTBa UTPOKOB, KaKk
u B | qure — B 26,3%. HBITHIIT" otmeuanace y 3 (15,8%)
(yrOonucToB. Takue n3MEHEHNMs1, KAK MUTPALHS BOAUTEIS
pUTMa, HapyILICHUs] BHYTPUKEIYJOYKOBOH MPOBOIUMO-
ctu, oguHouHbie CO u I'TIK oTMevanucey y oquHAKOBOTO
KOJIMYECTBA MIPOKOB, HO B MEHBILIEH cTeneHu, ueM y dyT-
6omucros 1 suru (10,5%). Onunounsie XKD Habmonanuch
mutib y 1 (5,3%) urpoxa (puc. 4).
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Puc. 3. Hamenenus OKI uepokos 1 nueu
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Puc. 4. Usmenenus IKI uepokos 2 nueu
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OKI-u3menenus y pyTOONUCTOB 3 JIMTH pacipe/ienInNCh
CJIE/IIOIMM 00pa30oM: CHHYCOBast apUTMHs HAOMII0/1a1ach
MPAKTUYCCKH y BCEX UTPOKOB - 16 (94,1%), HapylIeHus
penonsipuzaiuu —y 10 (58,8%) cnopremenos. HBITHIIT
ormevanack y 4 (23,5%) ronbix urpoxos. I'TIXK (11,8 %)
orMmevanack B Ooinblneii crenenu, yem [JIXK (5,9%). Onu-
HouHble CO (17,6%) BcTpeyanucsk yaie, 4eM OJMHOYHBIC
K3 (5,9%). Murpanus Boautens putma, BJIHIIL, TTDK
Habronanuch B MeHbliei cremnenu (B 5,9%). Jlump 1
IOHBIH (yTOONIMCT MMeN HopMalibHble Mokazarenu DKI

(puc. 5).

[Tpu uccnenoBaHny ACATEIBHOCTH CEPACIHO-COCYUCTOM
CUCTEMBI UTPOKOB 1 aurum oTMevanuch Cp€AHUC TTOKa-
3arenu: cpenHee 3HadeHune MIIK 4,02 yi/mun. Cpenusis
¢dusnueckas padoTocrnocoOHOCTh oT™Meuanach y 9 (50%)
CHOPTCMEHOB; BbIcOKast — y 4 (22,2%), HUKE CPEAHEero
W HU3Kas — Y OJIMHAKOBOI'O KOJMYECTBA CIIOPTCMEHOB
(5,6%). dusnueckast paboTOCIOCOOHOCTb BBIIIIC CPETHETO
y 3 (16,7%) roHbIX HyTOONMHUCTOB, PU3HUCCKOE COCTOSIHUC
OTIIMYHOE, OoJiee YeM y TMOJIOBUHBI UTPOKOB 1-i JIHUTH.
Cpennee AJ] no marpysku — 112/73 MM.pT.CT., TIOCTIC Ha-
rpy3ku — 125/59 mm.pt.cT. HCC B okoe — 72 y/1. B MUH., [10-
cie Harpy3ku - 91,27. YV Bcex urpokos [ muru ormevanach
aJIeKBaTHas peaknus Ha pu3nvecKyro HarpysKky. [loinoBuna
UIPOKOB MUMEIHOT MAKCHMAJIbHBII YPOBEHb aJalTallUy K
Harpyske, HopMaibHbIi — y 6 (33,3%), MUHMMaJIbHBIH
ormevancs y 1 (5,6%) dyroonucra. [IpakTudyeckn y Bcex
IOHBIX )y TOOIMCTOB | JIUTH BBICOKMIA yPOBEHb TPEHUPOBAH-
HoctH - 10 (55,6%), CHIDKEHHBIH U HU3KUH — y 4 (22,2%).
HopMaunbHblil ypoBeHb TPEHHUPOBAHHOCTH HAOIIOAAJICS Y
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3 ¢GyTOOIMCTOB, KPUTUUECKU CHIDKCHHBIH — y 1 (5,6%).
Bonbiiast yacTh KOMaH bl IMEET HOpMaJIbHBIE SHEpreTHYe-
CKHE pecypchl, TONIBKO y 3 uneHoB 1 uru (16,7%) - Hu3kue.
MaxkcumasbHbIe SHEPreTHYECKHUE PECYPChl OTMEUAINCh Y
1 (5,6%) cnoprcmena. B nienom, B KoMaHie oTMe4aeTcs
0J1aronpHsATHBIN IICUXOJIOTUYECKUI KIIMMAT, T.K. XOpoIliee
TICUXOAMOITMOHANIbHOE cocTosiHue nMetoT 11 (61,1%) criop-
TCMEHOB, oTin4uHoe — 3 (16,7%), Hopmansroe —2 (11,1%).
IIpu3Haky HEpBHOIO MEPEHANPSKEHUS U HAKOIJICHHOU
ycranocta orMeuanuck y 2 (11,1%) urpokos. ®uzndeckas
(hopma orenuBasiachk B 5 6amio y 10 (55,6%) urpokos, B
4 6amna -y 5 (27,8%) cnoprcmenos | muru, 3 6amna — 2
(11,1%) crioprcmena, 2 6amna — 1 cnopremen. bonbmas
4acTh UTPOKOB | uru uMenu ormimuHoe usnuueckoe co-
crosiaue - 10 (55,6%) dyroonucTos, xopoiiee — 5 (27,8%)
UTPOKOB, ynosieTBoputensHoe — 2 (11,1%), HeynoBneTBo-
putensHOe — 1 (5,6%).

VY byTO0MMCTOB TaHHOM KOMaH/IbI IIPU aHATHU3E¢ OCHOBHBIX
MoKa3aresieil pecnuparopHoii cuCTeMbI B 55,6% BhIsiBICHA
HOpMaJsbHast sku3HeHHast emMKocTh Jerkux (QKEJD), XKEJI
Bbile HOpMbI — y 2 (11,1%) ¢yr6omucros. HopmanbsHas
MPOXOAMMOCTb JIbIXaTeNbHbIX MyTei —y 7 (38,9%) urpo-
KOB. MIMeeTcst HeKOTOpble OTKJIOHEHUS CIIMPOTPaMMBbl B
BU/JIC JIETKOTO HapyLICHHs MPOXOIMMOCTH JIbIXaTEIbHBIX
nyteit —y 2 (11,1%) cnopTcMeHOB, YMEPEHHOI0 Ha-
pYIICHUS TPOXOJMMOCTH JIbIXaTeJIbHBIX MyTed — y 3
(16,7%) cnopremenos, camxenus JKEJT - y 6 (33,3%).
PectpuxtuBHble HapymeHus (27,8%) BcTpedaanch yarie,
YeM CTEHO3 BHETPYJHBIX OTHEJIOB JbIXaTeJIbHBIX MyTeil

(16,7%) (puc. 6).
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Puc. 7. Usmenenus cnupocpammel uepoxog 2 iueu

AHanu3 nokazateyiell ceplIedHON AESITeIbHOCTH Yy CIOp-
TcMeHOB Il nmuru BbIsSIBUI clieAyloliiee: cpeHee 3HaueHUe
MIIK - 4,4 n/muH. Beicokast gpu3mueckas paboTocrnocoo-
HOCTh oTMevanach y 18 (94,7%) crioprcMeHOB; cpeaHsis
-y 1 (5,6%). ®usnueckoe cocTosHUE OTIMYHOE, Oosee
YeM y HOJIOBHHBI UTPOKOB | muru - 12 (63,2%) nrpokos.
Cpennee A/l no Harpysku — 110/70 Mm.pT.cT., OCIIE Ha-
rpy3ku — 130/60 mm.pt.cT. YCC B mokoe — 69 yi. B MUH.,
ocJie Harpy3ku - 86. Y Bcex urpoxos Il muru ormeuanaces
aJIeKBaTHAs peakiust Ha pru3nuecKyto Harpy3Kky. [lonoBruHa
urpokoB Il nuru umenn MakCUMabHBIN ypOBEHb a/1amTa-
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UK K Harpy3ke — 9 (47,4%) UrpoKoB, CHUYKCHHYO aJ1alTa-
1o K Harpyske — 6 (31,6%) UrpokoB, HOpMaJIbHBIH ypo-
BeHb —Yy 3 (15,8 %), MunnManbHbIi otmedanca y 1 (5,3%)
¢yroomucra. [IpakTuuecku y Bcex 10HbIX (hyTOomHcToB 11
JIUTH BBICOKHH YpOBEHb TpeHUpoBaHHOCTH -14 (73,7%),
Hm3kui —y 2 (10,5%). HopmasbHbIil ypoBeHb TPEHHPOBAH-
HOCcTH HaOmoznancs y 1 ¢pyréonncra, MaKCUMaIbHBIN — y
2 (10,5 %). bonpmas 4acTh KOMaH/Ibl UMEET CHIKCHHBIC
JHepreTudeckue pecypcesl - 12 (63,2%) dbyrdomucTos, y
2 (10,5%) unenos II nuru - Hu3kue. Mcromenue suepre-
THYECKHX pecypcoB otMedanoch y 1 (5,3%) cnoprcmena.
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Tonbko y 4 10HBIX (yTOOIMCTOB BBISBICHBI HOPMaJIbHbBIE
SHEpreTUUecKue pecypchl. B komaHae orMeuaercs: HOp-
MaJllbHasi [ICUXOJIOTHYeCcKast 00CTaHOBKA, T.K. HOPMaJIbHbIH
YPOBEHb MCUXOIMOIMOHATIBHOTO COCTOSIHUSI UMEIOT 17
(89,5%) cnoprcmenoB, xopoumii — 1 (5,3%). [Ipusnaku
HEPBHOTO cTpecca OTMevanuch Tonbko y 1 (5,3%) urpoka.
dusuueckas Gpopma orieHuBaNach B 5 0amwioB y 5 (26,3%)
UTPOKOB, 4 6aa umenu 10 (52,6 %) cnopremenos 1 urn,
3 6ayua—4 (21,0%), ouenka B 2 Oania He 3aUKCUpOBaHA
HU B OJHOM cityuae. bonbmias yacts urpoxos Il iuru nmena
xopotiee pusnueckoe cocrosuue - 9 (47,4%), orauyHoe
— 2 (10,5%) urpoxka, ynoBnerBopurensHoe — 7 (36,8%),
HeynosierBopurensHoe — 1 (5,3%).

PecniparopHble TOKa3zaTeny pacipeieniuch CIeayo-
M obpasoM: Oorbiuas yacTe urpoxos Il aurm mmenn
HopMastbHble nokaszarenu JKEJI - 13 (68,4%) ¢pyrOonucros
U HOPMaJIbHYIO MPOXOJUMOCTb ABIXaTeNbHBIX MyTeH - 6
(31,6%) urpoxos. XXEJI Beiie HOpMBI OTMEUanach y 2
(10,5%) byTo0IUCTOB.

Cumwxenne XEJI u pecTpukTHBHBIE HapyLICHUS OTMeE-
YJaJIUCh Y OAUHAKOBOro KonmdectBa urpokos II nuru (y 4
- 21%). Jlerkoe u yMepeHHOE HapylLIeHNUE TPOXOJUMOCTH
JIBIXaTeNbHBIX yTEH, CTEHO3 BHETPYAHBIX OT/IENIOB JIbIXa-
TeJbHBIX MyTel Habmronamuch y 3 (15,8%) (puc. 7).

HccnenoBanue noka3zareseil cepleuHO-COCYIUCTOM CHU-
crembl y pyrOonucto 111 aurn nokasaino, uto cpeaHee
snauenne MIIK paBHo 4,0 ni/mMuH. Cpennsis pusndeckas
paboToCIOCOOHOCTh OTMEYAIACh Y 5 CHOPTCMEHOB, YTO
coctraBuio 29,4%:; Beicokas —y 10 (58,8%), nrke cpen-
Hero y 2 — 11,7%. Cpennee AJl no narpysku — 110/70
MM.PT.CT., ociyie Harpy3ku — 120/60 mm.pr.cT. YCC B
nokoe — 73 yA. B MHH., TOClie Harpy3ku - 92. V Bcex
urpoxos Il nuru orMmeuanach ajgexkBaTHas peakuus Ha
¢dusnueckyro HarpysKky. bombiias mososuHa (9) Urpokos
MMeeT HOPMaJbHBIH YPOBEHb aJanTalud K Harpyske,
4TO cocTaBmio 52,9%, makcumanbHbii — y 4 (23,5%),
MUHHUMAJIbHBIN oT™Meuascs y 4 (23,5%) ¢pyrbonucTtos.
[IpakTuyeckn y Bcex oHBIX ¢yToonuctoB I nuru
HOPMAaJIbHBIN YPOBEHb TPEHUPOBAHHOCTHU - y 8 (47%),
BBICOKUH ypoBeHb — Yy 7 (41,2%), Huskuii - y 1 (5,9%).
MaxkcuMasbHbIi YPOBEHb TPEHHPOBAHHOCTHU HaOIIOAI-
cay 1(5,9%) dpyrbonucta. [TonoBuHa KOMaH bl HMeTa
HOpMaJbHbIE dHEpreTuueckue pecypcol - y 8 (47,0%)
UTPOKOB, ¥V 5 (29,4%) unenos III nuru - Hu3kue. Mak-
CHUMaJIbHbIE DHEPreTUYECKUE PECYPChl OTMEYANINCH Y 2
(11,8%) urpokos, Beicokue —y 2 (11,8%) ¢pyrd0oaucToB.
B unenowm, III nura sBnsercs Opy>KHOW KOMaHAOMH, T.K.
XOpoliee MCUXOIMOLIMOHAIBLHOE COCTOSIHUE MMEIOT 9
(52,9%) cioprcmenos, otmnunoe — 2 (11,8%), Hopmaib-
Hoe — 5 (29,4%). IIpu3Haku HEPBHOTO NEPEHANIPSKECHUS
U HAaKOIUJIEHHOHW ycTajmocTu oTMmedanuch y 1 (5,9%)
urpoka. dusnueckas popma OICHUBAIACH B 5 0aJLJIOB Y
5(29,4%) urpoxos, B 4 6amna - 8 (47%) clOPTCMEHOB,
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3 6amra — 2 (11,8%) cnopTcMeHoB, 2 Oamia — 2 crop-
tcmeHa. IlonoBuna urpokos III nuru mmena xopouee
¢usuueckoe cocrostaue - 7 (41,2%) dpyrbonucros, oT-
augHoe — 5 (29,4%) urpokos, yaoBIeTBOpUTEIbHOE — 4
(23,5%), neynosnetBoputearnoe — 1 (5,9%).

Crnuporpaduueckue nokaszarenu (Gyroomucros 11 mauru
OBUIM HECKOJIBKO XYK€ 110 CPAaBHEHHIO C UTpOKamu | u
IT nuru. Tak, camwkenue XKEJI ormeuanocs y 11 (64,7%)
UTpOKOB, Torna kak HopmanbHas JKEJI -y 5 (29,4%) ¢dyT-
6omnuctoB. JKEJI Boitie HopMbl HaOmonanack y 1 (5,9%)
urpoka. HopmasnbHas IpOXOIMMOCTB JAbIXaTeIbHBIX Ty TeH
orMmevanachk y 5 (29,4%) urpokos. Jlerkoe u ymepeHHOE
HapyIlIeHUEe MPOXOAUMOCTH AbIXaTeNbHBIX ImyTeH (23,5%)
3a(hMKCHPOBAHbI B MEHBILIEH CTETICHHU, YeM CTEHO3 BHETPY/I-
HBIX OTAENOB AbIXaTenbHbIX yTel (35,3%) (puc. 8).

V 23 (42,6%) ronbix cnioprcmenos I-11I aur otmeuanoch
CHIDKCHHE YHEPreTHUECKOr0 COCTOSHUS OpraHusma; y 12
(22,2%) GyTOOIMCTOB CHIDKCHA aIaNTAIUS K (PH3HUCCKUM
Harpy3kam. Hecmotps Ha 310, y 31 (57,4%) dyrOonucra
PEerucTpUpOBAJICS BEICOKUN YPOBEHb TPEHUPOBAHHOCTU. B
CPaBHUTEIBHOM aCHEKTe JIyYIIHe IT0Ka3aTen OTMEYAINCh
y cnoprcMmeHoB | suru, Hauxyamme — y ¢yroonucros 11
JIMTH.

W3 onieHKH pecrnupaTopHbIX oKa3aTelel ClIOPTCMEHOB
[-IIT nur BeIABICHO: caMble HU3KUe mokaszaTtenu JKEJI
U TPOXOAMMOCTHU ABIXATENbHBIX MyTEH MMEIH MUTPOKH
MJIaJIIIETO BO3PACTa, YTO BEPOSITHO CBSI3aHO C HEJIOCTa-
TOYHBIM Pa3BUTHEM OPraHOB AbIXaHHs Y I0HBIX (QyTOONN-
cToB [4]. JlaHHBIM (haKTOM MOKHO OOBSICHUTH OOJIBIIYIO
BBIPQXKEHHOCTh CHHYCOBOW apUTMHH Y CIIOPTCMEHOB 3
CTapUIMX KOMaH]I, TaTOr€HETUYECKH CBSI3aHHOW C aKTOM
JIBIXQHHSL.

YuuThiBas BHIIICU3I0KEHHOE, OOJIbIAS YACTh CIIOPTCME-
HOBBCEX TPEX JIMT UMEITH XOPOIIIee M OTIIHYHOE (PU3NIECKOE
cocrosiHue opranu3ma (puc. 9), (coptuBHas popma - 4
0asuta, HOpMalIbHOE IICMXO3MOLMOHAILHOE COCTOSTHUE M
cnuporpaduueckue NoKa3aresu B peienax HOpMbl).

BbiBoabI:

VYV crnoprcMeHOB MilajuIed BO3PAacTHOM IPyIIIbI OTMEYa-
JIUCh KoeOaHUsl MAacChl Tefla ¢ TEHACHIUEH K CHHKESHHUIO,
YTO CBUJETEIBCTBYET O TOM, YTO a’poOHas Harpyska
BO BpeMsl COPEBHOBAHHUH HE COOTBETCTBYET YPOBHIO
MeTaboIM3Ma B JIETCKOM BO3pacTe. DTa e TEHACHIIHS
COXpaHsIach U 'y CIIOPTCMEHOB CTapILEro BO3pacTa, 4To
oObsicHsieTcst OoJblIei adpOOHON COPEBHOBATEIBHOM
Harpy3Kkod MO CPaBHEHMIO ¢ MJIAAUIMMHU CIIOPTCMEHAMHU.
YuuThIBas BHILIEU3IOKEHHOE, [IPH INITAHUPOBAHUH y4eOHO-
TPEHUPOBOYHOTO IMpoliecca HEOOXOANMO MPUHUMATh BO
BHHMaHHE 0COOCHHOCTH JIETCKOTO OpraHu3Ma, BO3pacT U
WHMBUAYaJIbHBIE aHTPOIIOMETPUYECKUE TaHHBIE B COOT-
BETCTBUU C UTPOBBIM amIuiya [5].
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Puc. 9. Quzuueckoe cocmosinue opeanuzma CnopmcmeHos

ITo Mepe yBeMYEHHUS BO3pACTA MPOUCXOIUT YBEITUUCHUC
COpPEBHOBATEIBHON HArPY3KH U CBSI3aHHOC C 3TUM J1aJIb-
HeliIee CHUKECHUE MACChI TEJla, OHAKO, ¢ IPeoOIaIaHm-
€M y CTapIIUX CIOPTCMCHOB MaKpOCOMATHYECKOTO THUIIA
TEJIOCIOKEHHSI. DTO BO3MOKHO OOBSICHUTD YBEIHMUCHUEM
Ouosoruueckoro Bospacrta (yroonucros. Kpome toro,
HEJIb3sI HEZIOOIICHUBATE OOJIBIITY IO IPUBEPIKCHHOCTD CTap-
LIAX CIIOPTCMEHOB 14-16 J1eT K COOMIOCHUIO TPaBUILHOTO
CIIOPTUBHOTO MHUTAHUSI, YTO CIIOCOOCTBYET MOIICPIKAHUIO
JIOJDKHOTO Beca M, TEM CaMbIM, YAYUIICHHIO CIIOPTHBHBIX
pe3yabTaToB.

OIHOBPEMEHHO C YIyUIIEHHEM aHTPOTIOMETPHYCCKOTO
npoduisi, Mo Mepe B3pocieHus y (GyTOOIUCTOB TPO-
HUCXOAUT (POPMUPOBAHUE BBICOKOTO YPOBHS TPEHHPO-
BAHHOCTH, YTO HACTYyTaeT, HECMOTPSI Ha CHHKCHHC
SHEPTETHYCCKHUX PECYPCOB WM aNamnTaluu OpTaHu3Ma
K GHU3MYEeCKUM Harpy3KaM, CBHACTEIBCTBYOIIEE O
HAJIMYMA TIPABUIBHO MOCTPOCHHOM CHCTEMBI (hU3HUe-
CKOTO BOCMUTAHUS U OOJBIIUX MOTCHIIMAIBHBIX BO3-
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MOXXHOCTEH CTapIInX UTCPOKOB B COPEBHOBATEIHHOM
nepuoge. OnHaKo, HEOOXOAMMO YUUTHIBATh TOT (haKT,
YTO COPEBHOBATENIbHASI HArPy3Ka OCYIICCTBIISCTCS Ha
MHUKE BO3MOXXHOCTCH FOHBIX CIIOPTCMCHOB, B CBSI3H C
yeM (GyTOOTUCTBI HYXAAIOTCS B IOMOJHUTEIBHON Hy-
TPUTHUBHOU MOJJCPKKE OpPTaHU3Ma C UCIOJIb30BAHUEM
MpernaparoB YHEPrOTOHUYECKOTO Xapakrepa [6].

MeHbIlIe OTKIOHEHHSI OT CTaH/IapTHOTO aHTPOIIOMETPH-
YeCKOTro po(uIIsl y CTapIINX CIOPTCMEHOB OOBSCHSIFOTCS
TEM, 4TO OHH IPOIIUIM JTAll MOJIOBOTO CO3PEBAHMS U MX
opranu3M (QpyHKIHOHHpYET Ha Oojee BhICIIEM (H3MOII0-
THYECKOM ypoBHe. Kpome Toro, Henb3si HeI0OIICHUBATh
0O0JIBIYI0 TPUBEPKEHHOCTh CTAPIIUX CIOPTCMEHOB K
COOJTIOJICHHIO CIIOPTUBHOT'O PEXKHMMa, YTO MOBBIIIAET CIIOp-
THUBHYIO PE3YJbTaTUBHOCTh B KOMaH/IE.

ITo mepe B3pocieHus y GyTOONMUCTOB yIydIIatOTCs MO-

KasarC/iu ACATCIIbHOCTH KapzmopecmzlpaTopHoﬁ CUCTCMBI.
HaI/IXyJII_III/Ie TEMOAMHaAMHUYCCKHUEC ITOKA3aTCJIn OTMCYAIOTCS

53



y urpokos |1 uru, a peciuparopusie — y ¢pyroonucTos 11
JIUTH, YTO BO3MOXKHO OOBSICHUTH OOJIBIIICH COPEBHOBATEIIb-
HOM Harpy3koi Urpokos II nuru, y KOTOpbIX OTMEUYa1oCh
HECOOTBETCTBHE MEX/y CIIOPTUBHBIMU TPEOOBAHUSIMH H
YPOBHEM pPa3BUTHS CEPACUHO-COCYAMCTON CHUCTEMBI. A
Takke TeM (PaKTOM, UTO JIAHHBIE UT'POKHU SIBJISIFOTCS TIPO-
MEKyTOUHBIM 3B€HOM IPU CTAHOBJIEHUH KapHopecnupa-
TOPHOM (YHKIIMU Y MOJIOZBIX (DY TOOIHCTOB.

CHIKeHHBIC TTOKa3aTeu AeATeIbHOCTH OPTaHOB JIBIXaHUS
y urpoxos III nuru ¢ Bo3pacToM yi1ydinarorcs, B 1ajbHEH-
LIEM OKa3blBas BIMSHUE HAa 'eéMOJMHAMUYECKUE II0Ka3a-
tenu. ITo Mepe nocTrkenns Bo3pacTa, J0CTaTOYHOro JUls
urpsl B | nre, GyHKIMOHUPOBAHKE KapANOPECTIUPATOPHOI
CUCTEMBI IPOUCXOIUT Ha OoJIee BHICOKOM (pHU3MOJIOTHYE-
CKOM YPOBHE.

CnenoBaTrenbHO, NMPU COCTABICHUU Je4yeOHO-
NpOo(UIAKTHISCKUX MEpONnpHUITHH s (yTOOIUCTOB,
0COOEHHO B BOCCTaHOBHUTEIILHOM NIEPHOJIE, 0C000E BHUMA-
HUE JIOJDKHO Y/IENSATHCS Ha3HAYCHUIO TPENapaToB jKelie3a,
MOJIMBUTAMUHOB C OOJIBIINM COJEPIKAaHHEM MHUKpPOAJie-
MEHTOB (B IEPBYI0 OUePEIb KaJIbIIHs) U CAHAIIUH TTOJTOCTH
pra. [Ipu aTOM, NpH JO3UPOBEH MperaparoB HEOOXOAUMO
YUUTHIBATh HCOJMHAKOBYIO CTCIICHb HATPY3KH Y (yTOOIH-
CTOB pa3JIMYHBIX aMIllya H HAJIMYUE JAHHBIX MOTPEOHBIX
coctosinui [7].

B 3axmroueHue cienyeT MOIYEPKHYTh HEOOXOIUMOCTh
00513aTeIIbHOM HYTPUTHUBHOW MOIJACPKKHU ACITCIHHOCTH
CepACUHO-COCYIUCTON U JIBIXaTEeIbHON CHCTEM IOHBIX
(GyTOOJIMCTOB KaK CaMbIX B&XKHBIX CHCTEM, 00€CIICUNBaO-
IIUX 3HAYUTETHHBIA BKJIAJ B JIOCTHKEHHE CIOPTHUBHBIX
no6e.
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SUMMARY

ALMATY CLUB «KAIRAT» YOUNG FOOTBALL
PLAYERS’ HEALTH

Kausova G., Karabayeva A.

The Higher School of public health Ministry of Health of
Republic Kazakhstan; The KAZNMU of D. Asfendijarov,
FC “Kairat™, Almaty, Kazakhstan

The aim of the investigation was to study young football
players’ health. The study was conducted on 161 football
players (mean age 12.3) of six children football teams of
Almaty club «KAIRAT» during the competition period. It
was found that 55,5% of the football players are practically
healthy; 18,6% of football players have iron deficiency ane-
mia. 32,6% of football players have caries; 5% of football
players have problems of cardiopulmonary system.

Investigation reveal, that in a junior sportsman was body
weigh surging with downtrend during contest, testify to
portability of aerobic load and in childhood unconformable
of metabolism’ level. This tendency was retain also in the
oldest sportsman, this testify to most emulative aerobic
load in comparison with junior sportsman. According as
the age increases it is emulative load’s extension and free
occurrence of body weigh subsequent reduction but in the
oldest sportsman with prevalence macrosomia. Concur-
rently with improvement of the anthropometric profile as
far as increase of age in soccer players it is forming of a
high training level. In spite of lowering of energy resources
and the physical load organism’s adaptation there are these
phenomena. According as the age increases in a soccer
player’s performance of cardiac and respiratory system
are improved.

Keywords: a young football players, health profile.
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COCTOSHHE 310POBbSI IOHBIX CIIOPTCME-
HOB ®YTBOJBHOT'O KIIYBA «KAHUPAT» . AJI-
MATBI

KaycoBa I.K., Kapa6aeBa A.HU.

Buicwas wkona obuyecmeennozo 30pasooxparnenus M3
PK, KasHMY um. C.J. Achenouaposa; @ymoonvHulii K1y6
«Katipamy, Anmameir, Kazaxcman

Oco0y1o 03a009E€HHOCTH CITEIHAICTOB BBI3BIBACT YXYI-
LICHHUE COCTOSHHUS 310POBbS IOAPACTAIOIIETO TIOKOJICHHUSI.
3HAYUTENBHO YBEINYWIOCH YHCIIO JIeTEl U MOAPOCTKOB,
HMEIOIINX aHOMAJIM{ Pa3BUTHS, IPU3HAKH CTPYKTYPHOMH
HEIOJHOLEHHOCTH COCAMHHUTEIBHON TKaHU, HapyILICHU
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OIIOPHO-/IBUI'aTEJILHOTO armiiapara, HeCOOTBETCTBUE Ma-
CIIOPTHOTO BO3pacTa Onojornyeckomy u ap. B monobHoi
CUTyalli OOIIECTBO COBEPLICHHO 00OCHOBAHHO BO3JIa-
racrt 6OJ'II)H_II/Ie HaACXbl HA IIOBBIIIICHUEC [[BHFaTeJ'IbHOﬁ
AKTUBHOCTHU MOAPACTAIONIICTO IMTOKOJICHUA, B YaCTHOCTHU Ha
3aHATHSA CTIOPTOM, OKAa3bIBAOIINX 6J'IaFOl'IpI/IﬂTHOC BJIUSTHUEC
Ha (hOpMUPOBaHKE KOCTHOM TKaHH, CEPJICYHO-COCYANUCTYIO
CUCTEMY, UMMYHUTCT. HCCHG[{OB&HI/IC BBIABHIIO, YTO Y
CIIOPTCMEHOB MJIaJIIIEH BO3PACTHOM IPYIIIIbI OTMEYAIOTCS
KoJIeOaHHsI MacChl Tejla C TeHJCHIIMEH K CHU)KCHUIO, CBU-
JICTEJILCTBYIONINE O IEPEHOCUMOCTH a3pOOHOH HArpy3Ku
BO BpEMsI CODEBHOBAHUI M HE COOTBETCTBYIOILIUE YPOBHIO
MeTafdonu3Ma B JIETCKOM BO3pacTe. DTa Ke TEeHISHIUS
COXpAaHSIETCsl U Y CIIOPTCMEHOB CTapIIEro Bo3pacra, 4To

o0ObsicHseTCsl OoJblIeil a9pOOHOI COpPEeBHOBATENBHOI
Harpy3kou IO CPaBHEHUIO C MJIAJIIMMU CIOPTCMEHAMM.
[To Mepe yBenauyeHuUs BO3pacTa NPOUCXOIUT yBEIMYCHHUE
COPEBHOBATEIILHOW HATPY3KH M CBSI3aHHOE C 9TUM JaJIbHEl-
11ee CHMYKEHHE MacChl Tella, ¢ NpeodiaJaHueM y CTapIInX
CIIOPTCMEHOB MaKpOCOMAaTHYECKOTO THIIA TEJIOCIOKECHHUSL.
OIHOBPEMEHHO C YIyYIIEHUEM aHTPOMOMETPUYECKOTO
npod IS 110 Mepe B3pOCiIeHHs Y Py TOOIHCTOB IPOUCXOANUT
(hopMUpOBaHHE BBICOKOTO YPOBHSI TPECHHPOBAHHOCTH.
I[aHHI:Ie ABJICHUA HACTYNAroT, HECMOTPA Ha CHUIKCHUC
HHEPreTUYECKUX PECYpCOB M aJalTalii OpraHu3Ma K
(dusnyeckum Harpyskam. [1o mepe B3pocieHus y ¢yroo-
JICTOB YIyYIIAIOTCsl IOKA3aTeNN JACSTEIBHOCTH Kap/Ino-
pEeCcUpaTOPHON CUCTEMBI.
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THE ROLE OF PARVOVIRUS IN THE ETIOLOGY OF SOMATIC PATHOLOGY

Topuria T., Barnabishvili N., 2Chubinishvili O., *Topuria M., *Guledani N., *Maisuradze E.

Thilisi State Medical University, Institute of Medical Biotechnology;
2Medical Firm “EUROLAB” Ltd, Thilisi, Georgia

Human parvovirus B19 was discovered in 1975. It belongs
to DNA changing viruses. It is characterized by tropism
against haemopoietic system and is toxic for erythroid
line [10,11].

From recent studies it is clear that chronic parvovirus infec-
tion often causes hepatitis and liver can also be a reservoir
of virus. The infection may also cause aplastic anemia but
the most widespread is infectious erythema i.e. the fifth
disease. Besides, it may infect fetus in the uterus. Once
infected, the fetus may develop aplastic anemia and non-
immune dropsy [4]. Frequency of dropsy is approximately
26%. Fetus mortality though stands at 10-16%. In classic
cases diseased humans develop lace eruption on hands and
legs, on the face the eruption is mainly located on cheeks
and the symptom is called “the slap in the face”. Infection
may also be accompanied by other symptoms such as sys-
temic lupus type eruption, arthritis, edema, oral cavity and
genital ulcer, uveitis, muscle and joint ache and asthenia,
fever, purpura and hematomas in legs [7].

Classical clinical manifestation of the disease occurs in
the age of childhood, while in adults it proceeds without
symptoms. Yet, arthritis and adenopathy may nevertheless
develop. The virus is characterized by a rather high of
contagiousness. Family members get infected in 60-80%
of cases, while teachers and social officers - in 20-25%. In
non-epidemic seasons, seroconversion of medical workers
and teachers is observed in just 0.42% and 2.9% respec-
tively. In contrast, in epidemic seasons this index comes
up to 20-40%.

Pregnant women, who have no antibodies against virus, are
counter-indicated against any contact with patients suffer-
ing from hemolytic anemia, fever and aplastic crisis, and
of course with patients with infectious erythematic [7,8].
Parvovirus B19 is resistant enough against treatment meth-
ods of donor blood (treatment with detergents and heating)
because of it the blood and its products might potentially
consist the DNA of B19. It is known that the index of B19
V circulation in diseased humans with hemophilia is greater
than generally clinical manifestations in total population.
Parvovirus infection is manifested after transplantation of
liver [8], kidney, heart and marrow [1,6]. B 19 may cause
acute or chronic aplastic anemia in recipients and may fa-
cilitate removal of transplants. There are cases described in
literature when the virus caused myocarditis and rejection
of the transplanted heart.
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Parvoviral infection is characterized by acuteness of the
process but in some cases it may instead become chronic.
Chronization may cause a variety of brain damages and even
trigger autoimmune reactions. Currently, it is known that it
can cause autoimmune damages of thyroid gland, vasculitis.
It is seen as the main culprit responsible for the development
of bipolar disorders, autism and schizophrenia [2].

In 2010, researchers of the University of Ohio detected
chronic parvoviral infection in patients with interstitial lung
diseases and lungs fibrosis. This infection was certified first
by serological method, then by detection of parvovirus B19
DNA in lung tissue of diseased humans [5,6].

For many years scientists at the psychiatric department
of Florida University Medical School have been studying
the role of different viruses in the development of bipolar
disorder, schizophrenia and autism. Jacqueline Hobbs, a
professor of Florida University thinks that parvovirus B19
with its of tropism towards brain tissue should be consid-
ered as one of the most important agents in the development
of above mentioned diseases [2].

The virus is common around the world. 15-30% of chil-
dren and 30-60% of adults exhibit antibodies against it.
Diagnosis is made based on a clinical picture and results
of serological tests (IgG and IgM), culture method and
PCR. Currently, it is known that it can cause autoimmune
damages of thyroid gland [9], vasculitis. It is also “blamed”
as a responsible for the development of bipolar disorders,
autism and schizophrenia [2]. For many years scientists at
the psychiatric department of Florida University Medical
School have been studying the role of different viruses in
the development of bipolar disorder, schizophrenia and
autism. Jacqueline Hobbs, a professor of Florida Univer-
sity thinks that parvovirus B19 with its ability of tropism
towards brain tissue should be considered as one of the
most important agents in the development of above men-
tioned diseases [2,8]. The virus is spread around the world.
15-30% of children and 30-60% of adults have antibodies
against it. Diagnosis is made based on a clinical picture
and results of serological tests (Ig G and Ig M), culture
method and using PCR.

The scope of work of the present research was to study in-
tensity of parvovirus circulation in Georgian population and
identify its etiological role during somatic pathologies. At the
same time the most important was an examination of persons
diseased with autism and disorder of nervous system.
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Material and methods. Blood of 110 patients was examined.
Among them 35 were children (up to 15 years old) and 75
were adults, mainly with different somatic pathologies such
as mineral metabolism disorder, allergic reactions, cystic fi-
brosis, cerebral palsy, autism. Almost all the children came
from the so called frequently ill category and suffered from
disbacteriosis. Among adults, 16 were parents of diseased
children, while the rest came with hepatitis, mineral me-
tabolism disorder of different type and psoriasis. Blood
serum of 30 adults was taken as an adult control group.
Their age varied from 18 to 25 years. 10 children aged
2-15 constituted a children control group. Preventive ex-
amination was made and there were practically, absolutely
healthy persons. A total of 150 persons were involved in
the research. The examination was performed according
to serological method, by detecting IgG and IgM. Test-
systems of Vircell S.L (Spain) were used. The results were

Table 1. Results of serological examination on parvovirus infection

registered with the analyzer of Rayto.

Statistical processing was performed using the Microsoft
Office Excel 2007 (Microsoft Corp., USA) and Statistic
8.0 (Stat Soft Inc., USA) The significance of differences
compared values determined using the Student t- measure.
Differences were considered reliable at p <0,05.

Results and their discussion. As the table indicates,
frequency of parvovirus antibodies detection in diseased
children and adults is much higher than in healthy indi-
viduals. Consequently, positive results for the presence of
M and G immunoglobulin in children equals to 54% and
85% respectively. In adults these indicator stand at 24%
and 60% respectively. At the same time in 25% and 70% of
parents of positive children were found to be positive for M
immunoglobulin and G immunoglobulin respectively.

4 Contingfant ynder No. of examined Positive Positive % Negative
examination persons IgM [s]€] IgM 19G
1 Children 35 19 30 54 85 5
2 Adults 75 18 45 24 60 12
Group under control
3 P (adults 30 ; 6 - 20 24
Group under control
4 [()children) 10 i ! ) 10 9
Total 150 37 82 50
Table 2. Distribution of positive results in case of various pathologies
Pathology Age categories Quantity IgM IgG
Autism Children 10 7 8
Often ill Children 10 5 9
Cerebral palsy Children 3 2 5
Epilepsy Children 2 2 2
Cystic Fibrosis Children 6 1 1
Allergic pathology Children 4 1 5
Summary 35 18 30
Allergic pathology Adults 10 3 6
Bipolar disorder Adults 10 3 6
Disease of digestive organs Adults 10 1 4
Hepatitis (of unidentified etiology) Adults 7 2 3
Autoimmune hepatitis Adults 3 1 2
Diseases of respiratory system Adults 8 3 6
Mineral metabolism disorder Adults 10 3 6
Parents Adults 17 4 12
Summary 75 18 45
Total 110 36 75
P<0.05 P<0.05

According to the data given in Table 2, in almost all cases
parvovirus infection was present in diseased children. At the
same time, their parents did not display a manifested form

© GMN

of the disease. Similarly, no adult with M immunoglobulin
had clinical manifestations characteristic of the so called

the fifth disease.
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Table 3. Indicators of positive results in parents of diseased children

Parents of positive children No. of examined IgM 19G
persons
Autism 7 2 7
Cerebral palsy 8 - 3
Epilepsy 9 2 1
Often diseased 12 - 1

The Table 3 presents data about parvovirus antibody mani-
festations in parents of diseased children. Frequency of the
viral infection in parents of autistic children is high (2 out of
7 tested positive for M immunoglobulin). If we also recall
that generally presence of immunoglobulins is an indicator
of ongoing viral replication, the above mentioned patients
in all cases need specific assistanc.

Table 4. IgM, 1gG immunoglobuline indices against par-
vovirus in various pathologies of nervous system

Pathology IgM IgG
1 Autism 10,6 38,2
2 Autism 7,2 6,1
3 Autism 13,8 12,2
4 Autism 61,1 17,7
5 Autism 18,1 17,1
6 | Autism 15,2 63,2
7 Autism 10,5 97,7
8 Autism 8,1 88,2
9 Autism 11,3 7,1
10 | Autism 15 30,1
11 | Microcephaly 4,1 429
12 | Cerebral palsy 18,7 40,2
13 | Cerebral palsy 8,0 19,8
14 | Cerebral palsy 12,9 35,7
15 | Bipolar disorder 13,8 54,4
16 | Bipolar disorder 14,3 127
17 | Bipolar disorder 5,2 45,1
18 | Bipolar disorder 3,1 25
19 | Bipolar disorder 2,0 23,7
20 | Bipolar disorder 20,5 15,2
21 | Epilepsy 20 18
22 | Epilepsy 18 22
Average index 16 19
p<0.05 | p=<0.05

(Borderline Parvovirus IgM and IgG are 9-11 index)

As it is shown from the table, the number of positive results
is significantly increased in cases of above listed patholo-
gies. Almost in every case, the marker of acute infection
was detected and IgG indicator was increased in every
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above mentioned pathologies. Consideting the data of some
scientists/researchers — parvovirus is characterized by long-
term persistance and its verification is specific existance of
IgG [3,12]. In cases of nervous system pathology, recieved
results are in conformity with the data of Florida University
scientists. The received results demonstrate clearly that the
parvovirus is not a simple virus at all and there is a real
necessity to study its role more particularly, considering
non-convenient ecological conditions.

Thus our investigation made it clear that parvoviral infec-
tion is in active circulation in Georgia. During research
manifested parvoviral infection, i.e. Sth disease has not
been studied. In such case the number of positive results
probably would have been much greater. This is the first
research in Georgia which was performed in order to find
relation between parvoviral infection and somatic patholo-
gies. Subject of future investigations will be progress of
viral replication and seroconversion process in the patients,
as well as the viral role in the development of certain au-
toimmune diseases.
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SUMMARY

THE ROLE OF PARVOVIRUS IN THE ETIOLOGY
OF SOMATIC PATHOLOGY

Topuria T., *Barnabishvili N., 2Chubinishvili O., *Topu-
ria M., *‘Guledani N., *Maisuradze E.

Thilisi State Medical University, Institute of Medical
Biotechnology; Medical Firm “EUROLAB™ Ltd, Thilisi,
Georgia

The scope of the present research was to study parvovirus
circulation in Thilisi population and its role in etiol-
ogy of somatic pathologies. Parvovirus circulation in
persons with autism and disorder of the nervous system
was examined. Blood of 110 patients was examined.
Among them 35 were children (up to 15 years old) and
75 adults, mainly with different somatic pathologies
such as mineral metabolism disorder, allergic reactions,
cystic fibrosis, cerebral palsy and autism. Almost all
the children came from the so called frequently ill cat-
egory and suffered from disbacteriosis. Among adults,
16 were parents of the ill children, while the rest came
with hepatitis, mineral metabolism disorder of different
type and psoriasis. Blood serum of 30 adults was taken
as an adult control group. Their age varied from 18 to
25 years. 10 children aged 2-15 constituted a children
control group. Preventive examination was made and
there were practically, absolutely healthy persons. A
total of 150 persons were involved in the research.
Frequency of parvoviral antibody detection in the ill
children and adults is much higher than in healthy indi-
viduals. Consequently, positive results for the presence
of M and G immunoglobulins in children equals to 54%
and 85% respectively. In adults these indicator stand at
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24% and 60% respectively. At the same time in 25% and
70% of parents of positive children were found to be
positive for M immunoglobulin and G immunoglobulin
respectively. Thus our investigation made it clear that
parvoviral infection actively circulates in Georgia. The
present research did not study manifested parvoviral
infection, i.e. 5th disease. If it had than the number of
positive results probably would have been much higher.
In autistic children presence of parvoviral infection is
consistent with the literature data.

Keywords: parvoviral infection, M and G immunoglobu-
lins, somatic pathologies.
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BBISIBJIEHUME POJIN ITAPBOBUPYCA B 9TUOJIO-
MU COMATHYECKHX MATOJIOT U
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puiu O.B., 'Tonypust M.T., ‘I'ynenanu H.H., ‘Man-
cypanse E.b.

YTounuccxuii 2ocyoapcmeennvliit MEOUYUHCKULL YHUBEPCU-
mem, Hncmumym duomexnonozuu,; >Meduyunckas pupma
«EBPOJIABY, Tounucu, I pysus

Yenopeueckuit mapsoBupyc B19, oOHapyx eHHBIH B
1975 rony, siBAsieTcsi MAaTOTEHHBIM JJis YelOoBEKa,
JHK-coaepxamumM BUPyCOM U3 CeMENCTBa MapBOBHU-
pycos. I[IpoBeaeno uccienosanue 110 npo6 ceiBopo-
TOK KPOBH MaI[MCHTOB, xuTeJieH I. TOuIncu, u3 HUX
35 pmereit no 15 ner u 75 B3pocusix crapime 18 mer.
VY Bcex nereil BBISABICHBI Pa3JIMYHbIE COMAaTHUYECKHE
MaTOJIOTUH, TaKHe KaK HapylleHHe MHUHEpaJbHOTO
oOMeHa, MyKOBHUCIHA03, alNIEPTUYECKHUE PEaKIUH,
Yy B3pOCIBIX - T€NAaTUT Pa3IUYHON 3THOJOTHUH, ayTO-
HMMYyHHBIE 3a001eBaHus, ncopuas. Cpean B3pOCIBIX
ManueHToB 16 OBLIM POAUTEIAMHU JAETCH, OOIBHBIX
COMaTHYECKHUMH MaTOJOTUAMHU HIH ayTusmMoMm. KoH-
TPONBHYIO Tpyniy cocTaBuin 30 B3pOCIBbIX B BO3pacTe
18-25 net u 10 gereii B Bo3pacTe oT 2 10 15 ner, Ko-
TOPBIE MTPOXOAMIIN MPOPUIAKTHIECKOE 00CIeIOBaHME.
Bcero o6cnenoano 150 nmpo6 chIBOPOTOK KpOBH. Y
JieTel M B3pOCHBIX HCCIENYEMBIX I'PYyII aHTHTENa
K MapBOBUPYCY OOHapy»XeHbI ropas3jo yaiie, 4eM B
KOHTPOJBHOM rpynne. Y neteit BeisiBaeHsl M (54%)
n G (85%) uMMYHOTTIOOYMHBI; ¥ B3POCIBIX 3TH MO-
kazarenu coctaBiasin 24% u 60%, COOTBETCTBEHHO.
Cpenu ponutenei 60IbHBIX AeTeH UMMYHOTIO0YIHH
M u G BwisiBiaeH B 25% u 70% ciydyaeB, COOTBET-
cTBeHHO. [IpoBeeHHbBIC HCCIe0BAHUS TOKA3aIH, YTO
YeJloBEUEeCKU MapBOBUPYC aKTHBHO HUPKYIUPYET
cpenu HaceyneHus TOunucu. BrisiBaeHue mapBOBH-
pyCHOU MH(EKIIUU Cpeau aeTei, OOIbHBIX ayTH3MOM
KOPPEIUPYET C TaHHBIMU JTUTEPaTyPHI.
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B,~ADRENERGIC REGULATION OF T LYMPHOCITES FUNCTION (IN VITRO STUDY)

Lomsadze G., Enukidze M., Machavariani M., Kiparoidze S., Gogebashvili N., Sanikidze T.

Thilisi State Medical University, Georgia

B-adrenoreceptors (B,AR) agonists and antagonists are
one of the most widely used classes of drugs in the man-
agement of different diseases. B,AR antagonists are used
for the treatment hypertension, heart disease, anxiety and
migraine, myasthenia gravis, rheumatoid arthritis, type
I diabetes mellitus, Alzheimer’s disease, asthma and
chronic obstructive pulmonary disease [9]. B,ARs have
been identified on different immunocompetent cell types
and are essential for a number of functions, including
cytokine production, natural killer-cell cytotoxicity,
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and antibody production, they involve in the regula-
tion of defense against extracellular bacteria and the
pathogenesis of autoimmune and inflammatory disorders
[14]. B,ARs may have important consequences for the
aberrant control of T cell function and their agonists
should provide anti-inflammatory effects [2,6]. However,
several studies indicate that BAR agonist therapy may
actually worsen inflammation [12]. Moreover, B,AR has
received extensive attention as a candidate gene (ADRB)
for asthma [10].
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The aim of our study was to establish the influence of B,AR
agonists and antagonists on Th1/Th2 subpopulation balance
in intact and activated CD4+ T lymphocyte.

Jurkat leukemic T cell line was used as a model for studying
T cell activation conditions under the influebce of B,AR
ligands. Jurkat cell model system is valuable reagent for
the researchers interested in proliferation T clonal human
lymphocytes of various antigen and effectors specificity
[11]. Jurkat cells as well as native CD4" T cells predomi-
nantly express the B,AR [3].

Material and methods. Cell culture: The research in-
volved human leukemic mature T cells (Jurkat cells)
(DSMZ-Deutshe Sammulung von Mikroorganismen und
Zellkulturen (Germania)). Cells were proliferated in bioac-
tive medium RPMI 1640 (GIBSO), inactivated embrionic
bovine serum (Sigma), L-glutamine (4 mM), penicillin
(100un/ml) and streptomycin (100 un/ml) containing
suspension at 37°C T, moist 5% CO, containing medium.
Experiments will be carried out on cell concentration 0,3-
0,6x106 cells in Iml of medium.

Stimulation of Jurkat cells (4x10° cells/ml) involved incu-
bation with 50 ug/ml phytohaemagglutinin (PHA) at 37°
for 15 min. PHA was then removed by brief centrifuga-
tion, cells were washed three times with RPMI-1640,
resuspended in complete medium, seeded into flat-bottom
96-well plates (25000 cells/well) and cultured for 24 hours.
Cytokines profile was studied in intact and PHA-stimulated
Jurkat cells incubated with B,ARs agonist, isoproterenol
(in dose 10*M; 10°M); intact and PHA-stimulated Jurkat
cells incubated with B,ARs agonist, isoproterenol (in dose
10*M) and antagonists of ,ARs, propanolol (in dose 10
M), added to incubation medium after 30 minutes after
isoproterenol.

Immunoeznimatic assay: In Jurkat cells CD4+ T lympho-
cyte Th1/Th2 balance will be determined by the levels
of proinflammatory (IL-2, and antiinflammatory (IL-10)
cytokines by immunoenzimatic ELISA assay, on immu-
noenzimatic reader (with reagent of Roche).

Statistic processing of the obtained results was conducted
according to SPSS 11.0 program. Student’s t-test was
used for analysis of differences between means and a
change with a p value < 0.05 was considered statistically
significant.

Results and their discussion. Two of the major cellular
activities that determines T cell function and their role in the
pathogenesis of different diseases there are cell prolifera-
tion and differentiation. The cytokine microenvironment
is one of the fundamental criteria that determine the rate of
CD4" T cells proliferation and differentiation. In light of the
importance of the cytokine microenvironment in determin-
ing the path of CD4+ T cell differentiation we investigated

© GMN

the influence of B,AR agonists and antagonists on the Th1/
Th2 subpopulation balance in intact and activated CD4+
T lymphocyte according IL-2 and IL-10 expression level.

As follows from the results of our studies, after the influ-
ence of B,AR agonist isoproterenol on intact Jurkat cells
expression of IL-2 was not changed in comparision to
control level. Under the PHA-stimulation level of IL-2
production in Jurkat cells increased significantly; isopro-
terenol caused decrease level of IL-2 expression in the
PHA-stimulated Jurkat cells. Adding of B,AR antagonist
propranolol to the Jurkat cells pre-incubated with isoprot-
erenol didn’t change expression of IL-2. B,AR antagonist
propranolol induced slight increase of IL-2 expresssion
in PHA-stimulated Jurkat cells pre-incubated with isopro-
terenol (Fig. 1a).

Neither isoproterenol nor propranolol didn’t change in-
tensity of IL-10 expression in intact Jurkat cells. In the
PHA-stimulated Jurkat cells level of IL-10 production
dicreased in comparision to control level. Isoproterenol
induced sharp intensification of IL-10 expression in these
cells. Propranolol prevented increase of IL-10 expression
in the PHA-stimulated Jurkat cells pre-incubated with
B,AR agonist (Fig. 1b).

W Jurkatintact
m Jurkat+PHA

Fig 1. Expression of IL-2 (A) and IL-10 (B) in Jurkat cells
incubated under different conditions

1-intact Jurkar cells, 2-PHA-stimulated Jurkat cells,
3-Jurkat+ isoproterenol (10M), 4—-Jurkat+ isoproterenol
(10-°M), 5-Jurkat+ isoproterenol (10 M) and propanolol
(10°M)
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Signaling capacity of the B,AR on an immune T cells
has been attributed to the association of the cytoplasmic
tail of the receptor with stimulatory G-proteins, in which
stimulation of the receptor results in adenylyl cyclase ac-
tivation, increased intracellular accumulation of adenosine
3',5'-cyclic monophosphate (cCAMP), and increased protein
kinase A (PKA) activity.

Results of our and other authors investigation [4] indicate
that B,AR not affect the cytokines expression in intact, but
influence both the cytokine profile and the level of cytokine
secreted by mitogen-activated cells - particularly decrease
of [L-2 and increase of IL-10 expression level. Numerous
studies suggested that B,AR-selective agonists modulate
cellular activity at the level of gene expression. The mecha-
nism of B,AR-induced elevations in cAMP and decrease the
level of IL-2 produced by CD4" T cells includes decreasing
in the binding of nuclear factor of activated T cells (NF-
AT) and a decrease in NF-kB activation via a mechanism
that involved the stabilization of its inhibitor protein, IkBa.,
providing a possible molecular mechanism preventing
nuclear binding of NF-«kB to the IL-2 promoter, decreasing
IL-2 production and receptor (IL-2R) expression in these
cells. According [8] expression of IL-10 in Jutkat cells and
monocytes can be induced by activation of PKA with cAMP
agonists. This result supports the idea that 3,AR agonist in-
duced elevation of cAMP level results in augmented IL-10
expression in human T cells. Propranolol prevents increased
expression of IL-2 and IL-10 in the PHA-activated Jurkat
cells incubated with 3,AR agonist, which may be caused
by blockage enhance cAMP level.

Thus, B,AR in dose-dependent manner regulate cytokine
profile in intact and activated CD4+ T lymphocyte.

A number of in vitro studies. reported the down-regulated
effect of isoproterenol on IL-2R protein and the mRNA
expression in intact T cells, and its dose-dependent effect
on the proliferation level of PHA-stimulated lymphocytes
[5]. On the basis of this findings and results of our inves-
tigation we can propose that stimulation of the B,AR on
mitogen-activated cell may favor the development of Th2
cells possibly through dose-dependent reducing the level
of cytokines (IL-2) produced by antigen-presenting cells
that are required for Thl cell development. Nevertheless
the decrease in IL-2 was usually no greater than 50% of the
control level, suggesting that a level of IL-2 might remain,
which would be sufficient to support the expansion of a
population of activated T-cells at a low level.

Studies investigated the effects of isoproterenol-induced
elevations of lymphocyte proliferation found that isoprot-
erenol exposure do not affect the IL-2 expression and there-
fore proliferation level in intact lymphocytes (Jurkat cells)
and modulate the proliferation rate of phytohemagglutinin
(PHA)-stimulated lymphocytes in a dose-dependent manner
— (isoproterenol in dose 10 M inhibited PHA-stimulated
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lymphocyte proliferation, and its lower dose (107°-107° M)
slightly increase the rate of lymphocyte proliferation); at
the same time B,ARs antagonist significantly reduced the
level of viability and proliferation of mitogen-stimulated
as well as intact cells [1,4].

Under normal conditions, activation of T cells resulted
in the conversion of globular (G)-actin to filamentous
(F)-actin to facilitate TCR activation, costimulation, and
cell proliferation [7]. However, stimulation of the BAR on
(PHA)-stimulated lymphocytes inhibited F-actin assembly
via cAMP-dependent pathway within the first hour of acti-
vation and prevents lymphocyte proliferation. One possible
mechanism of slight increase the rate of PHA-stimulated
lymphocyte proliferation under low dose of isoproterenol
is the insufficient increase in the cAMP concentration in
order to prevent the structural transformations in assembly
of cytoskeletal elements and inhibit T cell proliferation.
Therefore, these studies suggested that AR stimulation
may either inhibit or enhance the level of T cell prolifera-
tion, depending on the concentration of cAMP generated
intracellularly and isoproterenol-induced PKA activation
correlated with an inhibition of T cell proliferation [4].
Finally, other mechanisms may also contribute to the effect
of B,AR stimulation on T cell proliferation, such as ,AR-
induced alterations in both cytokine production by T cells
and cytokine receptor expression on T cells. According re-
sults of our erlier investigation [1] and numerous literature
data, B,ARs agonist do not affect the viability and prolifera-
tion level in intact Jurkat cells, but cause a slight increase
of these parameters in the mitogen (PHA)-activated cells;
at the same time B,ARs antagonist significantly reduced the
level of viability and proliferation of mitogen-stimulated
as well as intact cells.

Thus, activation of AR of naive and mitogen-activated T
cells results an dose-dependent alterations of lymphocyte
proliferation and immune response through the regulation
of IL-2 and IL-2 receptor expression.

Analysis of T cells from human patients and animal models
of autoimmune diseases showed that exists association
among sympathetic nervous system activity, B,AR stimula-
tion of naive T and/or Th1 cells, and the development and/
or progression of disease [4]. An increase in disease activity
among patients was associated with an increase in the level
of stress experienced by these patients, suggesting that a
stress-induced increase in catecholamine release might
exacerbate naive and/or Thl cell activity. Much remains
unknown about the mechanism by which catecholamine
and B,AR stimulation affect CD4" T cell immunity and
more importantly, how dysregulation of this homeostatic
mechanism for immune regulation may contribute to the
development and progression of T cell-mediated diseases.
An understanding of these regulatory mechanisms may
lead to the design of novel clinical strategies to prevent
the development/progression of Th1 cell-mediated autoim-
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mune diseases or improve vaccination protocols aimed at
promoting Th1 cell immunity.
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SUMMARY

B,-ADRENERGIC REGULATION OF T LYMPHO-
CITES FUNCTION (IN VITRO STUDY)

Lomsadze G., Enukidze M., Machavariani M., Kipa-
roidze S., Gogebashvili N., Sanikidze T.

Thilisi State Medical University, Georgia

The aim of our study was to establish the influence of B,AR
agonists and antagonists on Th1/Th2 subpopulation balance
in intact and activated CD4+ T lymphocyte. Jurkat leukemic
T cell line was used as a model for studying T cell activa-
tion conditions under the influence of 3,AR ligands. As fol-
lows from the results of our studies, after the influence of
B,AR agonist isoproterenol on intact Jurkat cells expression
of IL-2 was not changed in comparision to control level. Un-
der the PHA-stimulation level of IL-2 production in Jurkat
cells increased significantly; isoproterenol caused decrease
level of IL-2 expression in the PHA-stimulated Jurkat cells.
Adding of B,AR antagonist propranolol to the Jurkat cells
pre-incubated with isoproterenol didn’t change expression
of IL-2. B,AR antagonist propranolol induced slight in-
crease of IL-2 expresssion in PHA-stimulated Jurkat cells
pre-incubated with isoproterenol. Neither isoproterenol nor
propranolol didn’t change intensity of IL-10 expression in
intact Jurkat cells. In the PHA-stimulated Jurkat cells level of
IL-10 production dicreased in comparision to control level.
Isoproterenol induced sharp intensification of IL-10 expres-
sion in these cells. Propranolol prevented increase of IL-10
expression in the PHA-stimulated Jurkat cells pre-incubated
with B,AR agonist. It was concluded that B,ARs in dose-
dependent manner regulate cytokine profile in intact and mi-
togen activated CD4+ T lymphocyte and by this way induce
dose-dependent alterations of lymphocyte proliferation and
immune response. This indicated existence of a link among

immune response and sympathetic nervous system activity.

Keywords: B,AR, Th1/Th2 subpopulation, CD4+ T lym-
phocyte, cytokine expression, Jurkat cells, sympathetic
nervous system.

PE3IOME

B,-AJPEHEPTUYECKAS PETYJISIUS ®YHK-
Uil T JUM®OIUTOB (MCCJIEJOBAHUE IN
VITRO)

Jlomcanze I.O., Enyxknaze ML.I., Mayasapuanu M.I., Ku-
napouaze C.A., T'oredamsuian H.B., Canuxuaze T.B.

Tounucckuii eocyoapcmeeHtbill MEOUYUHCKULL YHUBEPCU-
mem, I py3us

Lenbto HccIenoBaHMs SBUIOCH ONPENETICHHE BIUSHUS
arOHMCTOB M aHTaroHUCTOB B,-axpenopenentopos (B,AP)
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Ha Oananc Th1/Th2 cyOmnomynsuuii MHTaKTHBIX U aKTH-
BupoBaHHbiX CD4+ T numdonmros. s uccaenoBanus
akTHBalMu T-mMMQONMTOB MO BO3/ICHCTBIEM JINTaH/IOB
B,AP ucnosnb3osanucek xierku Jurkat.

Kax crmemgyer u3 pe3ynbTaTOB HUCCIEAOBAHHMM, arOHUCT
B,AP w3ompoTepeHON He BIOMAET Ha HHTEHCHBHOCTH
skcnpeccun I1L-2 B mHTakTHBIX Kierkax Jurkat m jo-
3a3aBUCHMO CHIDKAeT YpOBeHb dKcmpeccun B PHA-
aKTHBHMPOBAHHBIX KJeTKax Jurkat, B KOTOpBIX 3Kcmpec-
cust [L-2 3HauuTenbHO BO3pacTaja MO CPaBHEHUIO C
KoHTposieM. Dkcrnpeccust IL-2 He u3MeHsnach noj ae-
cTBMeM aHTaronucra P,AP mponpanonona B MHTaKT-
HBIX KieTkax Jurkat m He3HauMTeIbLHO BO3pacTana B
PHA-akTUBUPOBaHHBIX KJETKaX, IPECHMHKYOHUPOBAHHbIE
C U30IpOTEepeHOIOM. Hu aroHucTsl, HU AHTOIOHUCTHI
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B,AP He U3MEHSAIM HHTEHCUBHOCTH dKcnpeccuu IL-10
B MHTAKTHBIX KiaeTkax Jurkat. B PHA-akTuBHpOBaHHBIX
KJIeTKax ypoBeHb nponykiuu IL-10 ymenbpmancs mo
CpPaBHEHHIO C MCXOAHBIM YypOBHeM. M3ompoTepeHomn
BBI3bIBAJl 3HAYUTENILHYI0 MHTEHCHU(HUKAIMIO JKCIpec-
cun IL-10 xnetkax Jurkat. TIpompanonon mpemaoTBpa-
man uHTeHcudukanmio skcrpeccun [L-10 B PHA-
AKTUBUTOBAHHBIX KieTkax Jurkat, mpeMHKYyOMpOBaHHBIX
COBMECTHO C U30IIPOTEPEHOJIOM.

Henaercs 3akmodenue, 4To ctumynsuus B,AP uHrakr-
HBIX U MHUTOTCH-aKTUBHUPOBAHHBIX T-KJIETOK BBI3BIBACT
J103a3aBHCUMBbIEC HU3MEHEHUS 9KCIIPECCUU LIUTOKUHOB, IIPO-
mudepanun TMMQOIMTOB 1 UMMYHHOTO OTBETA, YTO yKa-
3bIBACT Ha CYIIECTBOBAHUE CBSI3U MEXKIY AKTUBHOCTBIO
MMMYHHOU U CUMIIATUYECKON HEPBHOM CUCTEMaMU.
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DGAPMAKOJIIOI'MYECKAS XAPAKTEPUCTUKA MECTHBIX AHECTETUKOB,
NPUMEHSIEMBIX B COBPEMEHHOM CTOMATOJIOT MUECKOM ITPAKTUKE

MasicynoBa M.M., AntenaBa H.A., bekas IJI., UmuanmBuiau T.3., KBauanze U. /1.

Tounucckuii 20cyoapcmeennblil MeOuyurcKull yuugepcumem, I pysus

Mectabie anecTeTuku (MA) DIMPOKO HCIIONB3YIOTCS B
CTOMATOJIOTHH JJIsi 00eCIIeUueHUs] aHECTE3UN BO BPEMsI
XMPYPrU4eCcKOro BMEIIATEIECTBA U aHAIBI€3HH B TIOCIICO-
nepanonHoM nepuoze [ 1,3,4,8,11,16]. 3nanne dpapmako-
JIOTHYECKUX OCHOB JICWCTBHSI MECTHBIX aHECTETHUKOB KaK
OTZICJIFHOT'O KJIacca MPerapaToB, a TAKKE ONPeelICHHBIX
paszIuunii MEXAy OTIECNBbHBIMH €T0 IPEACTABUTEIIMHI
HE0O0X0IMMO CTOMATOJIOTY JUISl MCIIOJIb30BAHHS MECT-
HBIX aHECTETHKOB C MAaKCHMallbHOH 3((EKTUBHOCTHIO U
6e3omacHOCThIO. B cTarhe npencTasieH 0030p JuTepary-
pBI, Kacaromuiics (hapMaKOIOTHUECKON XapaKTepPUCTUKI
OCHOBHBIX aMUIHBIX MA HIMPOKO HCIIOIB3YEMBIX B CTO-
MaToJIOTUYECKOH MPAKTHKE.

Knaccugurayua mecmuuix anecmemuros. B Hactosmiee
BpeMst HanboJ1ee IMPOKO UCTIONB3YIOTCS IBE TPYTIIBI MECT-
HBIX QHECTETUKOB - 3(hUpbI (HOBOKAWH, TUKAUH) ¥ aMUIbI
(yrmiokamH, OynuBaKanH, pONMBAKalH, MEITUBAKANH, IPH-
JIOKaWH, apTHKAaWH, dTUAOKAWH) [6,9]. OTnudns Mexmy
rpynmnamMu ONpeaessioTcss XUMUYECKON CTPYKTYypoil MA,
KOTOpPBIE MOT'YT OBITH CIIO)KHBIMHU 3(hDPaMH apOMATHIECKHX
KHCJIOT M CJIOKHBIMH aMHJIaMH KUCTIOT.

B cBor ouepens aMuabl U 3QUPBI TOXPA3ACISAIOTCS Ha
HOATPYIIIIBL:

- CIIO)KHBIE A(UPBI OCH30WHOW KUCIOTHI (KOKaWH, OCHKa-
HH)

- cJI0XKHBIE 3(UPBI Tapa-aMUHOOCH30WHOM KUCIIOTHI (HO-
BOKAVH)

- CIIOKHBIE 3(hUPBI aMHHOOCH30MHON U OEH30MHOM KHCIOT
(mMKauH)

- aMHJbl TeTEPOLIMKINYSCKON M apOMaTHYECKOH KUCIIOT
(coBKanH, HOBOKAaMHAMUN)

- aMHUJbl APOMATHYECKUX aMHHOB -aHWIH/bI (JIMOKaKH,
OynrBaKkaWH, METIMBAKaWH).

Dusuko-xumuyeckue xapakmepucmuxu MA. MecTHble
AQHECTETHKH SIBISAIOTCS CIA0BIMM OCHOBaHUAMH. Jlist
KIIMHUYECKOTO TIPUMEHEHUsI OHM OOBIYHO BBIITYCKAIOTCS B
BHUJIE COJICH, TaK KakK 3TO yJIydIIaeT PACTBOPUMOCTD U HO-
BBIIIAET CTAOMIBLHOCTH pacTBOPOB. B cpenax oprannsma
OHH CYyIIECTBYIOT JTHOO B BHJI€ HEMOHM3HPOBAHHOTO OCHO-
BaHMs, MO0 B Buje KarioHa. COOTHOIIGHHE 3THUX ABYX
(opm 3asucut ot ux pK, 1 pH sxmakocreit opranmsma. Tax
kaK pK, GOJIBIIMHCTBA MECTHBIX aHECTETUKOB HAXOMHUTCS
B mpenenax 8.0-9.0, Gonpias UX 94acTh B KHUIKUAX Cpelax
OpraHn3Ma HaXOIUTCsl B HOHU3UPOBAHHOM KaTHOHHOM CO-
crosHuH. [yt TpaHCMEeMOpaHHOTO ITepeHoca MpernaparoB
HeoOXoMMa HenOHU3UPOBaHHas (hOpMa, a C perenTopaMu
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JUTSL MECTHBIX aHECTETHUKOB, KOTOPHIC PACIIONIOKCHBI Ha
BHYTPEHHEH CTOPOHE MOBEPXHOCTH KIICTOYHON MeMOpPaHFbI,
HanboJiee aKTHBHO CBS3BIBacTCsA KaTnoHHAs Gopma MA.
CBs13aBLIKCH C PELUENTOPOM, KATUOHBI C TPYAOM MOKHIAI0T
3aKpbIThIE KaHaJbl. 3HAUUTEIbHO MEHbIIAsI AKTUBHOCTD
MECTHBIX aHECTETHKOB, KOTOPYIO CTOMATOJIOTH U XHPYPTH
OTMEUAIOT B BOCIIAJICHHBIX TKAHAX 00YCIOBIEHA TEM, YTO
B BOCITAJICHHBIX TKaHSX CHIDKEH pH, a caObie ocHOBaHUS
MA B KuCO#l cpele HaxoaATCs NPEUMYIIECTBEHHO B HO-
HU3UPOBAHHOM COCTOSIHHH, a JTOJSl HEHOHH3HPOBAHHOTO
MECTHOTO aHeCTeTHKa, NTUPGYHAUPYIOMETO B KICTKY
OUYEHb MaJia.

Kak cTpykTypa apoMarnueckoro KoJiblia, TaK M JUTHHA yTie-
BOJIOPOIHOM IIEITH OIIPEEIIIOT criocoOHoCcTh MA K pac-
TBOPHMOCTH B JINIMJAX ¥ CUITy JieiicTBusL. borbast yacth
MECTHBIX aHECTETHKOB COCTOUT M3 JIMITO(HUIBHON TPYIIIIBI
(gacTo B BUJIe apOMAaTHIECKOI'0 KOJIbIIa), COEJMHEHHOH Ue-
Pe3 MPOMEXKYTOUHYIO LeTTb (0OBIYHO BKIJIFOUAIONTY0 (up-
HYIO WIN aMHIHYIO TPYIITy) ¢ HOHU3UPYEMOW TIPYHIIOH
(kaK mpaBWIIO, TPETUYHBIM aMHHOM). [l onTHManbHOMI
AKTHBHOCTH TpebyeTcs OanaHc Mexay HApO(UIEHBIMU
U JTUMOGWIEHEIMA TpynmaMu. YeM Ooblie JTHITOPIITE-
HOCTh MA,TeM serde muddyHIUpyeT depe3 MeMOpaHy
KJIETKH B MECTO JeHCTBHS MA 1 TeM OoJIble NOTeHIHal
ux jericrBus. JIugokauH, MpoKanH U MeTMBaKauH Ooiee
BOJIOPACTBOPHUMBI, YeM TETPaKauH, STHIOKaWH U Oynu-
BakauH. [locrnennue npenaparsl 1eHCTBYIOT CHIIbHEE U
nonbine. Tak HampuMep, TUIMOPUIFHBINA OynuBakanH B 4
pasa cuiIbHee, YeM JIJIOKAauH, B CBS3U C 4eM OylnnBaKanH
ucnosne3yercs B koHueHtpanusx ot 0,1 no 0,5% pactsopa,
a JINJIOKauH B OCHOBHOM 1-2%. JIIUTETLHOCTD JIEUCTBUS
MA Tax:ke 3aBHCHUT HE TOJBKO OT UX CTPYKTYPBI, 2 UMEHHO
OT JUIMHBI IIETIH, COCANHSIONNNA apOMaTHIECKOe KOJIbIIO
Y aMHUHOTPYIITY, @ TAK)K€ OT CIIOCOOHOCTH CBSI3BIBAHUS C
6enkamu. Tak, HanpuMep, y JINIOKanHa oHa paBHA 65%,
y OynuBakanna 95%, a y npokauna 6%, a, ciieoBaTeib-
HO, JuIs1 OyITMBaKanHa XapaKTepHO HanboJIee JUINTEIbHOE
JieiicTBHE, a JUId IPOKanHa Hanbosee KOpoTKas MpooI-
JKUTEJIILHOCTD JIeHcTBUS. [IpooKUTeNnbHOCTh AeHCTBIS
TaKKe 3aBUCUT OT HAJIMYMS aMUIHON MITH 3(UPHOIL CBA3H,
TaK Kak 3()UpHBIE CBs3M (KAaK B MPOKAWHE) Jerde THapo-
JM3YIOTCS, YeM aMHJIHbIE, 3(UPBI 0OBIYHO NMEIOT Ooee
KopoTkoe aercTBre. CIIoCOOHOCTh aHECTETUKOB BIIUSITH
Ha TOHYC COCYJOB TaK)K€ OKa3bIBaeT BIUSHHE Ha IPO-
JIOJDKUTEIIFHOCTh MECTHOAHECTE3UPYIOIIEro JAeHCTBHS.
Bazonunatupyenmii 3¢ dpext MA ykopadrBaeT, a BA3OKOH-
CTPHUKTOPHBIN YIIIMHIET MECTHOAHECTE3UPYIOIIIEe IECTBHE.
Kpome o0mux ¢pu3ndecknx CBOMCTB MOJIEKYI, OONbIIOe
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3HAYCHUE B 3PPEKTUBHOCTH M A MMeeT uX creruduyeckas
CTepeoXuMHUECcKasi KOHPUrypalus, 4To MPOSIBISETCS B
pa3IMuHOM cTerneH: BhIpaxxeHHOCTH dddekTa y cTepeon-
30MEpOB HEKOTOPHIX coequHenuil. K crepuonsomepanm,
umeromuM R- u S-popmsbl, oTHOCSATCS OynMBakauH M
MIPUIIOKanH, 00JIaIatolue pa3IMyHOil akTHBHOCTHIO. He-
KOTOpBIE Mpenaparhbl BBITYCKAOTCS B PALIEMHYECKOM CMECH
(mpemnaparsl, coaepikallue 3epKaibHble GOpMBI B PaBHBIX
o0bemax), HanpuMep OynuBaKauH. MEeCTHBIH aHECTETHK
JIeBOOYTMBAKAWH SIBJISIETCS] M30JMPOBAHHBIM S-9HAHTHOMED
patemMu4eckoro OynyuBaKanHau U sIBJSIETCSI MEHEE TOKCHY-
HBIM, YeM OyrnuBakanH. YMCTHIM SHAHTHOMEPOM SIBJISIETCSI
TaKKe PONMBAKAaUH. B IPOTHBOINOIOKHOCTD OyTUBaKauHy
aMETOKauH W JIJIOKaWH HE MMEIOT B CBOMX MOJIEKYJIax
KHPaJBHOTO S/Ipa, T.€ CTEPEOU30MEPOB.

Mexanusm oeticmeus MA. Karnonnas popma MA cBs-
3bIBAETCS C PELENTOPOM, PACIIOIOKEHHBIM BOJIM3U BHY-
TPHUKJIETOYHOTO y4acTKa KaHaja M BBI3bIBAET BPEMs- U
MOTEHIIMAT3aBUCUMBIN ONOK HATPHEBBIX KaHAIOB. [Ipu
MPOrPECCUBHOM IOBBIIICHUN KOHIEHTPALMHU MECTHBIX
AQHECTETHKOB Ha IMOBEPXHOCTH HEPBHOTO BOJIOKHA ITOPOT
BO30Y’KACHUS MOBBIIIACTCS, IIPOBEJCHUE UMIYJIECOB U
CKOPOCTh BO3HHKHOBEHHSI TOTEHIIUAJIOB ICHCTBHS 3aMe]l-
JISIFOTCSI, aMIUIMTY/AA MOTEHIIMAJIOB JICHCTBHUS CHUYKACTCSI U,
HaKOHell, CIIOCOOHOCTh TeHEPUPOBATD IIOTCHIMAI ICHCTBUS
ncyesaet. biokajga HaTPUEBBIX KaHAIOB OOJBIIMHCTBOM
MECTHBIX aHECTETUKOB 3aBUCUT OT BPEMEHH U ITOTCHIIHAIIA:
KaHaJIbl B COCTOSIHUM IOKOSI IMEFOT 3HAYMTEIbHO MEHBLIIYIO
aGUHHOCTH K MECTHBIM aHCCTCTHKAM, YeM aKTHBHBIC
(OTKpBITHIE) MM HHAKTUBUPOBAHHBIC KaHAJBI. TakuM 00-
pasoM, 3¢(dekT mpemnapara B KakOi-1u00 KOHICHTPAIUU
Oosiee BBIpaKEH B aKTHUBHBIX JIEHCTBYIONIMX aKCOHaX,
YeM HaXOJSIIUXCS B COCTOSIHUM TTOKOS, T.€. ap(pMHHOCTD
AKTHMBHPOBAHHBIX 1 MHAKTHBUPOBAHHBIX KaHAJIOB K MECT-
HBIM aHECTETHKaM Bblle, yeM apUHHOCTh KaHAJIOB B
COCTOSIHUM TTOKOsI. XOTs OBbLIO MOKa3aHO, YTO MECTHbIE
AQHECTETHKM OJIOKMPYIOT HE TOJBKO HATpPHEBbIC KaHAJIbI,
HO M MHOT'O JIpyTMX KaHaJOB, B TOM YHCJIE U XUMHUECKH
peryiupyemMble CHHaTHYEeCKUE KaHaJIbl, HE JJ0Ka3aHa 3Ha-
YHUTEIbHAS POJIb 3TUX 3()(PEKTOB B KIMHUYECKOM JICHCTBUH
Ipenaparos.

Dapmaroxunemuxa MA. Cucremuast abcopOLMs MECTHBIX
aHECTETHKOB M3 MECTa BBE/ICHHS 3aBUCUT OT HECKOJIBKHX
(akTOpOB - 103bI, MECTa BBEJICHUSI, CBS3bIBAHMS ITpeapaTa
€ TKaHSAMH, CTIOCOOHOCTH MA MEHSITh TOHYC COCYZIOB U OT
(U3UKO-XMMHUUECKUX CBOWCTB Iperapara. ANIUIMKAUN
MECTHBIX aHECTETHKOB Ha 00JlacTH ¢ OOraTbIM KpOBOC-
HaOXXeHHEM, IPUBOAAT K OYCHb OBICTPOH abcopOumu U
Oosiee BBICOKOMY YPOBHIO IIperiapara B KpOBH, YeM 0CIe
WHBEKIMM MECTHOTO aHECTETUKA B 30HBI C MEHEE aKTHB-
HBIM KpoBOocHaOxeHHeM. Bemectpa, obnanatomue Baso-
KOHCTPUKTOPHBIMH CBOICTBaMH, HapuMmep ajpeHalnuH
win (EeNUNPECCHH, YMEHbIIAIOT CUCTEMHYIO a0COpPOLINIO
MECTHBIX aHECTETHKOB C MECTa MHBEKIINH, CHHYKAsl KPOBO-
TOK. DTO 0COOEHHO BBIPAKEHO J|JIsl IPETIapaToB CPEIHET0O
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Y KOPOTKOTO JACHCTBUSI, HAIPUMEp MPOKanHa, JINJ0KanHa
U MeMuBaKauHa (HO He npuiiokanHa). CHIDKEHHE JIOKallb-
HOTO KPOBOTOKA yBEJIMYHMBACT MECTHYIO KOHIEHTPALHMIO
npenapara, a 3Ha4uT 1 NOTEHIMal MECTHOAHECTE3UUPYIO-
miero aercteust. Kpome toro, Ha hoHE Ba30OKOHCTPUKTOPOB
YMEHBIIAETCs, IIOYTH B TPH pa3a, CUCTEMHas peabcopOuust
MA u BciiecTBHIE NOHMKEHHSI KOHIIGHTPALIMK aHECTETHKA
B KPOBU CHHXKAIOTCSI U 00mIue TOKcHueckue 3hdeKTo.
Coyeranue CHHKEHHsI CHCTEMHOIT a0COpOLIMH ¥ TTOBBIILIE-
HUS 3aXBara Ipernapara HEPBOM MPUBOAAT K IPOJICHHIO
neiicTBus MecTHOrO aHectetuka Ha 50%. Takoit 3 dexr
BA30KOHCTPUKTOPOB HaONIOaeTCsl B MEHBIICH CTENEHH
NpU TIPUMEHEHUH JKUPOPACTBOPUMBIX MECTHBIX aHecTe-
THKOB JUTUTEJIBHOTO AeHCTBHUS (OyrUBaKanuH, 3THIOKAUH),
BUJINMO TTOTOMY, YTO UX MOJICKYJIbI IIPOYHO CBSI3BIBAIOTCS
C TKaHSIMH. BOJIBITMHCTBO MECTHBIX AHECTETUKOB B CBSI3H
C BBIILIECKa3aHHBIM IIPUMEHSIOTCS C BA3OKOHCTPUKTOPAMH,
TaKMMH KaK aJpeHaINH WK (enunpeccu. MckioueHnem
SIBJISIETCSI KOKauH B CBSI3U C €0 CHMIATOMHMETHYECKON
AKTUBHOCTBIO M COCYI0CYKUBAOIIUM 3((HEKTOM.

Memabonuszm u evigedenue MA. dpupHble MECTHBIC aHe-
CTETUKH OY€Hb OBICTPO TUAPOIM3YIOTCS B KPOBU OyTH-
PpUIXOIUHACTEpa3oi (mceBnoxonuuectepasoi). [loatomy
UX TIEPHO]] MTOJYBBIBE/ICHHS B TJIa3Me 0OBIYHO KOPOTKHUIHA,
B YaCTHOCTH JUIs IPOKAMHA U XJIOPIPOKAWHA - MEHEE MU-
HYTBI. AMH/THBIE CBS3U MECTHBIX aHECTECTUKOB I'MIPOITU3Y-
I0TCS MUKPOCOMaJIbHBIMHU (hepMeHTamu nieueHH. CKopoCTh
MeTaboIM3Ma pa3HbIX MpenapaToB BechbMa BaprualdelbHa:
NPUIOKauH (CaMblii OBICTPBII) >ATUIOKAUH >JIHJOKAUH
>MenuBakauH >0ynuBakauH (caMblil MeIJIeHHBIN). B
pe3yabpTaTe ATOro aMUIHbBIE MECTHBIC AaHECTETHKH Yallle
JAl0T ToKcuueckue p@PeKTsl y OO0NbHBIX C Hapylie-
HUsIMH QyHKIMHK niedeHn. Hanpumep, cpeaHuii nepuon
MOJIYBBIBEJICHHSI JIMJIOKAHA MOXET OBbITh YBEJIUYEH C
1.8 yacoB y O0OBIYHBIX MAIMEHTOB 10 6 YacoB U Oojee
y MALHUEHTOB C TSHKEIBIMU MOBPEXKICHUAMHU MeUeHU. Y
OOJBHBIX C YMEHBIICHHBIM IEUEHOYHBIM KPOBOTOKOM
TaK)Ke CJIeAYeT OXHJaTh 3aMEJJICHHUS MHAKTHUBAIUU
MECTHBIX AaHECTETHUKOB. B IeueHu u B m1a3Me MECTHbIE
AQHECTETUKHU MEepPeXosiT B MOHU3UPOBAHHYIO (opMy U
nproOpeTaroT 0OJIBIIYIO THIPOGUIBHOCTh U BEIBOASTCS
¢ Mouoi. [TogkucieHne MOYM yCHIMBACT MOHU3AIMIO
TPETHUYHBIX OCHOBAaHUHU 110 popM, Oosiee pacTBOPUMBIX
B Bozie. [locnennue nerdye BRIBOASATCS C MOUYOH, Tak Kak
ux peadbcopOuus 3arpynaeHa. Takum o0pa3om, pu3nKo-
XUMHUECKHE CBOMCTBA, CTEpEOH30MEpHsl, 1034, hapma-
KOKHHeTHKa MA, mpuUMeHeHHEe Ba30KOHCTPUKTOPOB U
COCTOSIHHE KPOBOCHAOKEHUSI B MecTe MpUMeHeHus MA
00yCIaBIMBAIOT JUIUTEIBHOCTh ACHCTBUS Mpenapara.
Bbi0op MecTHOrO aHecTeTHKa JUIs TOH WJIM MHOW XH-
PYPru4ecKoi MaHUIYJISIIUN OYSHb YaCTO OCHOBBIBACTCS
Ha HeoOXOAMMOH JUIUTEIHHOCTH MECTHOTO aHECTETHKA.
IIpoxauH U XJIOPIPOKAUH AEUCTBYIOT KOPOTKO; JINOKA-
WH, MEMMBAKauH ¥ NPUJIOKAUH HUMEIOT CPEJHIOI0 Mpo-
JOJDKUTEIBHOCTD JCHCTBYSI; TeTpaKkauH, OyluBakauH U
3TUJO0KAUH IEHUCTBYIOT J0JTO.
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Tokcuunocmo. B ciiydae BBIPaKEHHOM CHUCTEMHOM ab-
COp6L[I/II/I MCCTHBIX aHCCTCTUKOB MOTYT pa3BUBATCA UX
TOKCUYECKHE YPPEKTHI.

Emie ¢ noucropudeckux BpemeH abopurensl B [lepy
»KeBanu THCThs pactenust Erythroxylon coca, ucrounnka
KOKauHa, JUISl TIOBBIIICHHS] TOHYCA U CHSITHS YCTaJIOCTH.
3nauntenbhbie 3¢ dekTs, 3arparusaronme [THC, MmoxHO
HOJIYYHTh BJIBIXaHUEM MTOPOIIKOOOPA3HOT0 KOKanHa B HOC
U KypeHueM KokanHa B (hopMe ocHoBaHMs. KokauH cran
HanOoIIee 4acTo ynorpedisieMbIM HapKOTHKOM. CUMTaIoCh,
YTO JIPyrHe MECTHbIC aHECTETHKH He O0JIafaloT TaKuM
siiopureHHbIM 3P dexTom KokarHa. OIHAKO HEKOTOPHIC
UCCIIEI0BaHMSI ITOKA3aJIH, YTO TPUBBIKIINE K KOKAWHY Hap-
KOMaHbl HE MOTYT OTJIMYUTh WHTPaHA3aIbHBIH KOKauH OT
JIUJIOKauHa, UCTI0JIb3YEMOTO TAKHM K€ ITyTEM.

Hentpanbabie 3GpekTsl MA BKIOYAIOT COHIUBOCTD,
TOJIOBOKPYKCHUC, 3pUTCJILHBIC U CJTYXOBbIC HAPYUICHUA U
JBUTATEIbHOE OCCIOKOMCTBO. B G0siee BBICOKMX KOHIICH-
Tpanugax .]'IIO6I)IC MECTHBIC aHCCTCTUKHU MOTYT BbI3bIBAThH
HHUCTAarM, JIPOKb, TOHUKOKJIOHHYCCKHUE CYIOPOTHU C IO-
cnenyromeit genpeccueit [IHC u cmepTthio.

MecTHbIE aHECTETUKHU OIOKHPYIOT HATPUEBBIE KaHAJBI B
HEPBHBIX BOJIOKHAX MHOKapfa M 3TUM MOAABISAIOT aHO-
MaJbHYIO NMEeHCMEKepHyI0 aKTHBHOCTB, BO30YIHMOCTh
U TIPOBOAMMOCTH. Bee 3T mpemapatsl, KpoMe KOKanHa,
TaKKe yMEHBIIAIOT CUITY CEPACUHBIX COKPAILCHUHN U BBI3BI-
BAIOT pacIIUpEeHUe apTepPHid, YTO MPUBOANUT K THITOTEH3UH.
CepaedHO-COCYIUCThIM KOJUTalc M CMEPTh BO3HHUKAIOT
TOJIBKO MPH MCIIOIB30BaHUH OOJIBIINX J103, HO MHOI/Ia OHU
CITy4aloTCsl ¥ TIPU IPUMEHEHNHU CPABHUTEIBFHO MAaJbBIX /103
npH HHQWIBTpAIMOHHOW aHecTe3uH. Kak y)ke roBOpHIIOCh,
KOKaWH OTJIMYACTCS OT IPYTUX MECTHBIX aHECTETUKOB 110
cBouM 3(dexTaM Ha CepIACUHO-COCYAUCTYIO CHCTEMY.
KoxauH siBnsieTcss HenpsIMbIM aJpeHOMHMETHKOM, OoKa1a
00paTHOro 3aXBara HOpPaJpeHaINHA TPUBOIUT K BA30KOH-
CTPUKILUHU U THIEPTEH3UU. DTO MOXKET YXyALIUTh o0Iee
COCTOSTHHE OOJIBHOTO MPU apUTMHAX. BBI3BaHHAS KOKAHHOM
BA30KOHCTPHKIIMSA MOXKET IPUBECTHU K UIIIEMUH CITU3UCTOM
HOCA, a IPU XPOHUYIECKOM HCTIONIB30BAHUH - K H3BSI3BIICHUIO
CJIM3UCTOM U 1a%Ke K IIOBPEXKICHUIO HOCOBOM IIEPETOPOIKH.
BymniBakanH OoJiee KapIMOTOKCHYEH, YeM JIpyTHe MECTHBIE
aHecTeTHKH. ONHCAaHO HECKOJIBKO CIy4aeB Pa3BUTHUS HE
TOJIBKO CYZIOPOT, HO U CEpACYHO-COCYIUCTOrO KoJuIarnca
THIOCJIE CITy4alfHOM BHY TPMBEHHON MHBEKIIMHU OyITMBaKaHHa.
Peannmanus npu 3TUX COCTOSTHUAX 0CO00 TPyIHAS U 9aCTO
OeaycrielHast. MccnenoBanus nokasaim, 4To CaMOe 4acToe
uzmenenue DKI' mpu HHTOKCHKAIMK OyTHBAaKaHOM - 3TO
MEJICHHBIH HIUOBEHTPUKYISAPHBIH PUTM C IIHPOKUMHU
koMIiekcamMu QRS 1 anekTpomMexaHUuecKkoi auccorua-
nuel. PonmBakanH - 3TO HOBBIM aMUIHBIM MECTHBIHI aHe-
CTETHK, TOXOKHI1 110 MECTHBIM d(p(hexTam Ha OyrrBaKanH,
HO OH o0JiaZiaeT MEHbIICH KapJAHOTOKCHYHOCTBHIO, YeM
OynuBakaut. Hexoropsie MA, kak HanpuMep, IPUIOKauH
BBI3BIBAIOT MeTremornoounemuto. bompime 1031 (>10
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MI/KT') IPUJIOKanHa JJIsl pErHOHaIbHOM aHECTE3UH MOTYT
MIPUBECTH K KyMyJISILIMU MeTabonuTa (9-TomyuanHa - OKHc-
JIUTEINs, KOTOPBIA CIIOCOOEH MEepeBOANTH TeMOIIOONH B
MeTFeMOFﬂO6I/IH. HpI/I HaJIM4YUHU 1O0CTATOYHOI'O KOJIMYECTBA
Metremornoouna (30-50 Mr/i) y mamueHTa pa3BHBaCTCs
1uano3. Takue ypoBHH METTEMOTIIOOMHEMHH MTEPEHOCUMBI
JJIA 310POBBIX moueﬁ, HO MOT'YT BBI3BaTh J€KOMIICHCAIIUIO
y HalMeHTa ¢ 3a00JeBaHUEM Cep/la MM JIETKUX, YTO
TpeOyeT HEeMEJICHHOTO JICYCHUSL.

Becpma 9acThIM OCIIOKHEHUEM INpH MpUMeHeHHH MA
ABISIIOTCS aniepeudeckue peakyuu. IPUPHBIE MECT-
HbIE aHECTETHKHU MEeTa0OJIM3UPYIOTCS 10 JIEpHUBATOB
P-aMHUHOOCH30HON KHUCIOTHI. DTH NMPOAYKTHI BBI3BIBAIOT
AJJIEPrUUECKUE PEAKIMH Y HEKOTOPBIX OOJIBbHBIX. AMUJIBI
HE METa0OIM3UPYIOTCS 10 P-aMUHOOCH30MHON KHCIIOTHI,
U aJUIEPTHYECKHUE PEaKLMU Ha IIpenaparsl TOW PYIIIL
KpaliHe peaKu.

TakoBa oOmias papmakosiornyeckas xapakrepucruka MA,
Jlajiee pacCMOTPUM HEKOTOpble, U3 HauboJiee MIMPOKO
HCIOJIB3YEMbIX B CTOMATOJIOTUM aMHUJHBIX aHCCTCTUKOB
MECTHOTO JICHCTBUSL.

Jluookaumn.

Haunbonee BaKHBIM COOBITHEM B UCTOPUHU aMHJIHBIX aHE-
CTETHKOB HAJ0 CUMTATh MOsBIEHUE Juaokanna [3,4,15],
KOTOPBI KaK MO aHECTE3UPYIOUIH CIOCOOHOCTH, TaK U
JUTUTEJIBHOCTH JIEWCTBUS CYIIECTBEHHO IPEBOCXOIUT
HOBOKauH [4]. JIngokanH obnasaeT Ba3oqUIaTHPYIOIIUM
3¢ dexToM (XOTS MEHEE BBIPAKCHHBIM, YEM HOBOKAWH),
MOATOMY ITPUMEHSITh €I0 CIIE/IyeT BMECTE C BA3OKOHCTPHK-
TopaMu. OH XOpOLIO BCACBHIBACTCS M 00JIa/IaeT BBICOKOM
JKUPOPACTBOPUMOCTHIO, HO, TpuMepHO 70% BBEIEHHOTO
npenapara OuoTpaHcGopMHUPYETCs KaKk TOJIBKO MONaaaeT
B neueHb. OOpasyromuecss METa0oIMThl MOTYT OKa3aTh
TOKCHYHOE JIeHCTBHE, 00JIa1al0T TaHIIIMOOIOKUPYIOINM
3P PeKTOM, a TaKXKE MOTYT OKa3aTh BIMSHHUC HA JCATCIb-
HOCTb CEpJIeYHO-COCYIIMCTON CHCTEMBI, HalpUMeEp, Ha
YPOBEHB KPOBSHOTO faBieHus [3]. Mcronb3yroT TnaoKanH
MPU MHOTHX BUAAX aHECTE3WH, TaK KaK €ro MecTHOa-
HecTe3upyromuit 3hdexT popmMupyeTcst oueHb OBICTPO.
[To cpaBHEHHUIO C HOBOKAMHOM aKTUBHOCTH JIMJOKanHA
JIOCTaTOYHO BBICOKA, XOTS U TOKCUYHOCThH TAKXKE BBILIIC.
JInTeNnbHOCTh JGUCTBUS JIMJ0KauHa (B YHCTOM BHJIE)
JuIMTCs OoJiee Yaca, a COBMECTHO C Ba30KOHCTPUKTOPOM
(Hampumep, ¢ aapeHaIMHOM) — Oosiee AByX 4acoB. Bech-
Ma Ba)KHBIM CBOMCTBOM JIMIOKaWHA SIBJISIETCS €r0 JIeTKast
MPOHUKAEMOCTh Yepe3 MeMOpaHbl. ClielyeT yuuThIBaTh 1
TO, YTO TOKCHMYHOCTB JINZIOKAMHA PE3KO BO3pacTaeT Mpu
BBICOKMX KOHIIEHTPALHUAX, M0ITOMY HE0OX0IUMO 00XO0-
JUTHhCS MUHUMAJIbHO BO3MOKHBIMM KOHIIEHTparusivMu [ 1].
B cromaronornueckoi npakTuke 3pPpeKTHBHBIM CUUTACTCSI
ncnonb3oBanue 2% nuaokanHa ¢ aapeHanuaom 1:100000.
O¢ddexr BBICOKHX 103 JIMAOKaWHA HOCHUT JABYX(Da3HbIH
XapakTep — KpPaTKOCPOYHas CTUMYIISLUS [EHTPAIbHOM
HEPBHOU CUCTEMBI, CMEHSAETCS 3aTeM e¢ yrHereHueM. [Ipu
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5TOM MOTYT HaOJIOJAThCSl MBILICYHBIH TPEMOp, PBOTA,
NaJCHUE apTepUAILHOTO JABJICHHUs, a B TSDKEJBIX Clyda-
SIX — Cy[JOpPOTY, YTHETCHUE AbIXaTEJIBHOTO LICHTPa U JJaXke
aHa()MIIAKTUYECKHI NIOK. Y HEKOTOPBIX MAlMEHTOB MOXKET
OBITh U MIMOCUHKPA3Us K JTUI0Kauny [5,7,9].

JInoxauH Kak M3BECTHO IIMPOKO MPUMEHSAETCS KaK IPOTH-
BOAPUTMHUYECKOE CPE/ICTBO, YTO CBA3AHO CO CICAYIOIINMHU
KapauaibHbIMK d(QdeKTamu:

- CHWKAeT NOTCHIMAII AeUCTBU B BOJIOKHAX [IypkuHbe;
- CHIJKAeT aBTOMAaTHU3M 3KTOMHYECKHX OYaroB BO30YXk-
JICHUS;

- TIOBBIIIAET MOPOT BO30YKACHHS MHOKAPIUOLHTOB;

- ymeHbInaet uHTepBaisl P-Q u Q-T.

IIpumensieTcst IpyU HEOTIOKHOM TEPANUHU KEITyJOUKOBBIX
apuTMuil ipu uHpapkre muokapjaa [IpornBonokasan
npu npuctynax Mopransu-2Oaemca-CTokca, CHHApOME
WPW.

[IpumMeHeHne TUIO0KanHA MTPOTUBOMOKA3aHO MPU MHOTHX
HaTOJIOTUSX, HO C 0COOO0H OCTOPOXKHOCTBIO CIIEAYET NPHU-
MeHsTh IpH 3a0oneBanusax [{HC, centuiiemun u B 1eTCKOM
BO3pacTe.

Menusaxaun.

MernuBakauH sIBSUICTCS OJHUM U3 HanboJiee MHUpPOKO pac-
MPOCTPaHEHHBIX MECTHBIX aHECTETUKOB, YTO O0YCIIOBICHO
MHOTHMH TPHBIICKATEIbHBIMH ()apMaKoJIOTHYECKIUMH
cBoiicTBamMM naHHOTO mpemnapara [4,9,12]. Ilpumensor
Ipenapar Jjs BceX BUIOB aHECTe3UU. TOKCHYHOCTD Mpe-
mapaTa MEHbIIIe, YeM Y JIMJ0KanHa. B wacTtHOCTH, 1O
CPaBHEHHIO C JAPYTMMHU aMUIHBIMH IpenapaTaMu y HEro
MEHbIIIE BBIPaKEHBI KapIHOIECIPECCUBHBIC CBOWCTBA. OH
04eHb OBICTPO MeTabonu3upyercs u Junb 5-10% Bbje-
JgeTcs BMecTe ¢ Mo4yoi. biiarogaps aMuHO#M CTpyKTYypeE,
MenuBaKanH He AeTOKCU(UIMPYETCs ITa3MEHHBIMH JCTe-
pazamu. DdeKT MenuBaKanHa HaCTyIaeT OYeHb OBICTPO:
3a 30-120 cekyHa B BEpXHEH YENIOCTH U 32 1-4 MUHYTBI
— B HWXKHEH. J[muTenbHOCTh ero neicTBust nmpumepHo 20
MUHYT B BepxHed U 40 MUHYT B HIDKHEH YEIIOCTH, HO
eClIu czesaTh KOMOMHUPOBAHHYIO C Ba30KOHCTPHUKTOPOM
HHBEKIHIO, TO JJIUTEIBHOCTh JEHCTBHUS MENHUBaKanHa
MOYKHO M3MepATh yke dacamu. Kak mpaBuio, MenuBaka-
UH HE BBI3BIBACT HPPUTALMIO UM MOBPEkKACHUE TKaHU.
MenvBakauH MHTHOUPYET KalbIHii-3aBUCUMOE BBICBO-
OoJK/IeHHEe PHAOTENNANBLHOrO oKkcuaa asota [12,17]. U B
HAaIIMX UCCJIEAOBAHUSIX, IPOBE/ICHHBIX HA JIeCHAaX OeJbIX
KpBIC ¢ U3MEPEHHEM MECTHOTO KPOBOTOKa, BBeJcHHE 3%
MEMUBaKanHa BBI3BAJIO YMEHBIICHHE YPOBHS KPOBOTKA,
KOTOpO€ AJUIIOCH mpuMepHO 50 MMUHYT M COCTaBMIIO
18-19% oT ucxoaHOro ypoBHS. AHAJIOTMYHOE BBEACHUE
MENMBaKanHa, HO Y€ Ha ()OHE HECEeJEKTHBHOTO WHIH-
OMpOBaHUs MPOIYIIMPOBAHMUS OKCH/IA a30Ta IIOCPEICTBOM
MHTpanepuToHeabHo BBeieHHOro (30 Mr/kr) MetuinoBoro
O¢upa Hurpo-L-Aprunnna (L-NAME), npuseno k emie
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OoJiee 3HAYUTEILHOMY CHHKEHHIO YPOBHSI KPOBOTOKA B
necHe [2]. B cBsa3u ¢ aTHM, IpenapaT MOKHO PUMEHATh
0e3 Ba30KOHCTPUKTOPOB. DTOT Mpernapar siBIseTCs Ipe-
napaToM BBIOOpA Ul MALMEHTOB C TMOBBIIICHHON YyB-
CTBUTEILHOCTBIO K Ba30KOHCTPUKTOpaM (TIpH CEeplIedHO-
COCY/IUCTOM HEJIOCTATOYHOCTH, CAXapPHOM JIHa0eTe U JIp.).
Ecnu MenuBakauH py BBEJCHUH ITOMAJACT B COCYANCTOEC
PYCI10, TO BO3MOXKHO Pa3BUTHE OpaMKapIHH, THIIOTCH3UH,
HE HCKJIIOYEHBI U CYJI0POTH, YTHETCHHUE JIbIXaHHUs U KOMa.
Kak u B ciyuae nuaokanHa, IpU MEPEIO3UPOBKE MOXKET
UMETh MeCTO AByX(a3Hbiil 3PPEeKT — BO30YKICHHE, a 3a-
tem yraerenue [{HC.

IIpunoxaumn.

[TpunokauH HaXOQUTCA B UCIOJIB30BaHUU yxe OGomnee 50
ner. [lepBoHauanbHO OH MpeaHa3HAYaICs Ui OJOKaIbl
nepudepruyeckux HEpBOB, BHYTPUBEHHOH JIOKAIbHOM
AQHECTE3MU W TONHMYECKON aHecTe3nu (B KOMOMHAILMH C
JUIOKAaMHOM), HO B JaJIbHEHIIIEM €ero MCCIIeN0BaIN Mpu
MHTpaTeKaIbHOM BBEACHUH JUIs KPAaTKOCPOYHOH CTIMHAIIb-
HOM aHEeCTEe3UH, U3-3a PEAKON BCTPEUaEMOCTH, BEI3BAHHBIX
UM TPaH3UTOPHBIX Pa3ApakeHUH HEPBHBIX KOPEIIKoB [15].
ITo >xupopacTBOPUMOCTH NMPUIOKAUH 3aHUMAET MpoMe-
JKYTOYHOE MECTO MEXy JIUJOKAaHHOM U MEMUBAKAUHOM,
MeTa0OIM3UPYETCS HE TOJBKO B MEUYEHU, HO M B JICTKUX
U ero OmorpaHcpopmalus MPOUCXOAUT OBICTpee. ITUM
00yCIIOBJIGHO €ro OYeHb BAXKHOE CBOMCTBO — Majas CH-
CTeMHas TOKCHYHOCTb. [Tpy ncronb30BaHUM BEICOKUX J103
MPUJIOKaWHA €0 METabOJIUThI MOTYT BBI3BAaTh METTEMOIJIO-
ounemuto [9]. B cTomMaToornueckoii mpakTUKe BHICOKUE
JI03bI IPUIIOKarHA 00BIYHO HE HCIIOIB3YIOTCS, OHAKO pU
€ro KOMOHMHAIN ¢ IPYTUMHU NperaparaMu, KOTOPbIE TaKKe
Croco0Ha BbI3BaTh METTEMOINIOOMHEMHUIO — 3TO CBOMCTBO
HEOOXOIMMO IIOMHUTB M yYUTHIBATb.

[ToBepXxHOCTHOAHECTE3UPYIOLIEH aKTUBHOCTBIO ATOT Npe-
napar He XapakTepHu3yeTcsi, HET Y Hero U Ba30JuJIaTarop-
HBIX CBOICTB, YTO [TO3BOJISIET €TI0 MCIIOJIb30BaHUE U 0€3 10-
OaBieHus1 Ba30KOHCTPHUKTOPOB [ 18]. [IpuokauH aeiictByer
obicTpo (OBICTpPEE W JUIMTEIbHEE, YeM JUAOKauH). Ero
AKTHBHOCTb M TOKCHYHOCTb 10 CPABHEHHUIO C JIUIOKANHOM
CyHI€CTBEHHO HUXKE. HpI/IMeHeHI/Ie IMpUJIOKanHa NpoOTUBO-
IMOKa3aHo IMpH NaToJOoTuu NnNeYeHu, Mpu BpO)K}IeHHOﬁ nIIn
UIUOTIATHYCCKONH METTeMOTIOOMHEMUM, AaHEMHH, MPU
JIETOYHOM U Cep/IeuHOl HeJocTaTroyHOCTH [4].

C OCTOPOXKHOCTBIO €T0 CIIEAYET MPUMEHSTh y JeTeH, JTUI]
MOXKUIIOTO BO3pacTa U MpH OEPEeMEHHOCTH.

bynueakaun.

Kak 1 GONBIIMHCTBO JPYTHX aMUIHBIX MECTHBIX aHEeCTe-
TUKOB, OynuBakauH (IIpH MCHOJIBb30BAHUN KIMHHYECKHX
J103) BBI3bIBACT Ba30AMJIATAIMIO, & TIPU MaJBIX J103aX
— BA30KOHCTPHKIIUIO, MOCIEHEee ObIO MONTYyUYSHO JIUIIb
Ha Tperaparax M30JMPOBAHHBIX MBIIII U B MOACIBHBIX
onbiTax [18]. Briepsbie s ekt OynuBakanHa M Bazo-
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AKTUBHBIM XapaKTep €ro IEeUCTBUs IOJIYyYEH U U3YUYEH
Ha KOXK€ YeJIOBeKa NMPHU HUCMOIb30BAHUU KIMHHUYECKUX
U cyOKnmMHMYeCKHX 7103. [Ipu 3TOM BBISBICHO, YTO STOT
AQHECTETHK aMHIHOTO TUMa B KoHueHTpamuu 0.125-0.75%
BBI3BIBAJ J]03a-3aBUCHMYIO Ba30AHMIATAIUIO0, KOTOpPAs
MPOSIBIIANACK, IPUMEPHO, B TeueHne 40 MUHYT, Torja Kak
Huzkue 10361 (0.008-0.031%) npuBOAMIN K UpE3BBIYAIHO
cnaboit Basogunaranuu [13]. B cromaTosoruyeckoi
KJIMHHUKE KCII0JIb30BaHUe OyTMBaKanHa PEKOMEHI0BaHO
y MaleHTOB, KOTOPbIE HYKJAIOTCS B UTUTEIBHON MPO-
Heaype, Tak Kak JUIMTeIbHOCTh AeHCTBHs OynBaKanHa
MHOT'OKPATHO NMPEBOCXOAUT JJIUTEIBHOCTH JEHCTBUS
JINIOKaUHA, U OHA MOXET IJIMThCS 10 7 4acos. bulio
00Hapy»XeHO U TO, YTO MTOCJIE BOCCTAHOBIICHUS YyBCTBH-
TEJIBHOCTH TKaHH, aHAIBIEeTHUECKHUH APPEKT YaCTUIHO
COXPaHSETCsl, YTO CYIIECTBEHHO MOHMKAeT HeoOX0/u-
MOCTh HUCTIOJIb30BaHMS CHIIBHBIX aHanbreTukos [10,18].
B cromaronornyeckoil KIMHUKE OOBIYHO HCIOJB3YIOT
0.5% pactBop OynuBakanHa ¢ agpeHnaauaoM (1:200000)
B CITy4yae MPOBEJICHUS [UTUTEIbHBIX BMEIIATEIbCTB U JIJIS
NPeyPEKACHUS CUIbHBIX MTOCTONEPALMOHHBIX OOJICH.
[Ipenapar Henb3sl UCMOJIB30BaTh NMPHU 3a00JIEBAHUIX
IHHC, BHyTpHYepenHOd reMMOpparuu, rurnoTeH3nH,
JICKOMIICHCAI[UU CePACYHON AEeSTEIbHOCTH, THIIOKCUH,
runepkanHuu, oepeMeHHocTH. CleayeT MoJ4epKHyTh,
YTO MO TOKCUYHOCTH OyHMUBaKauH MPEBOCXOAUT JTUAO-
KaWH U IpU Nepeao3UPOBKE NMPUBOAUT K HAPYIICHUSIM
JeATEIBbHOCTH CEePACUHO-COCYIUCTOM CUCTEMBI [4].

Apmukaun.

ApTHKanH OJMH U3 Hanbojee MUPOKOUCTIONb3YyEMBIX B
CTOMATOJIOTMH MECTHBIX AHECTETUKOB aMUAHOHN I'PYyMIIHI,
KOTOPBIN cuHTe3upoBaH B 1969 rogy u ¢ 1984 rona us-
BECTEH MO/l Ha3BaHMEM KapTUKaWHa U yabTpakauHa [9].
AMunHasg CTPYKTypa apTHUKaWHa aHaJOTMYHA TaKOBOM
JPYTUX MECTHBIX aHECTETHKOB, OJHAKO, OTIMYAETCS
OT HHUX IO MOJEKYISIPHOH CTPYKType — COIEPKUT J10-
HNOJTHUTENBHYIO CIOXKHOY(QUPHYIO TPyMIy, KOTOpas
MeTabonu3upyeTcss Kak B KPOBH, TaK U B TKaHU [14].
brnarogaps ToMy, 94TO THAPONHM3 apTUKaWHA B KPOBU
NPOUCXOAUT OYEHBb OBICTPO, PUCK BOZHUKHOBEHUS CH-
CTEMHOM MHTOKCHKAI[MU OYCHb HU30K. 1o mumnoduib-
HBIM CBOICTBaM, apTUKAaUH YCTyHaeT APYTUM aMUTHBIM
MECTHBIM aHECTETHKaM, HO BMECTE C 3TUM Y HETO OUCHb
BbIcOKasi nuddy3Has crnocobHocTh. [lepuon ero mo-
JyBBIBEACHUS COCTABISCT, MpUMEpHO 20 MUHYT, XOTA
9TOT MOKa3aTejlb BO MHOTOM 3aBHCHT OT COJEp KaHHS
Ba30KOHCTPHUKTOPA.

CrnenyeT noq4epKHyTh, YTO apTUKAUH XOPOILIO CBA3hIBACT-
cs1 ¢ OeKaMu TUTa3Mbl KPOBH, YTO CYIIIECTBEHHO OTPaHU-
YMUBACT €T0 MPOHUKHOBCHUE B TKaHb Y€PE3 KAIMUJIIAPHBIC
ctenku. [1o oOIeii oleHKEe apTHKAWH BIISICTCS Haubosee
AKTHBHBIM U HAUMCHEEC TOKCUYHBIM MCCTHBIM aHECTCTUKOM
- 110 aKTUBHOCTH OH IIPEBOCXOJMUT HOBOKAWH B 3-5 pas, a
10 TOKCUYHOCTH - B 1,5 pa3a. OH cuibHee JUI0KauHa 1
MenuBakanHa B 3 pasa.
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Tak kak apTHKalH OKa3bIBaeT Ba30AMJIaTaTOPHOE JICHCTBHE,
ero, Kak IPaBUJIO, IPUMEHSIOT BMECTE C Ba30KOHCTPHUK-
TopaMu. HecMOTps Ha y:ke OTMEUEHHBIN BbIIIE KOPOTKUIM
MIEPUO]] €TO MOTYBBIBEICHUS, apTUKAUH OJaromapst BHICO-
KOMY TIPOLICHTY CBSI3bIBAHUSI C OCJIKAMH UMEET CPETHIO0
JUIMTEIBHOCTh JIeHcTBUSA [1,4]. Ba30KOHCTPUKTOPHI CO-
BMECTHO C apTUKaHHOM MO)KHO HCIIOJIb30BaTh B OYCHBb
HU3KUX KOoHIeHTpanusx (aapenanun 1:200000), uto
MIPAKTUYECKU MOBOJIAET MPUMEHATh €r0 U Yy MaI[HETOB
TPYIIIBI PUCKA.

BonpImmM npeuMyInecTBOM apTHKauHa 10 CPAaBHEHHUIO C
JIpyTUMH TIpenapaTamMu ABJIseTCs U TO, 4TO MPU BOCTIATH-
TENBHBIX MPOIIECCaX OH HE TepsieT CBOIO aKTMBHOCTH U B
TaKUX CIIy4asiX sIBJISICTCS IpernapaToM BeIOOpa.

[Tpu ncronb30BaHUMU JAHHOTO (hapMaKOJIIOTHYECKOTO Tpe-
napaTa aHeCTe3Msl HacTylaeT HEMOCPEICTBEHHO IOcie
BBEJICHUS M MOXET JAJIUTHCSA OT OJHOTO J0 TPEX YacCOB.

ApTHUKavH He COEPIKUT KOHCEPBaHTa rapadeHa, KOTOpbIi
Yaiie BCEro BhI3bIBACT AJIEPTUUECKUE peakiuu [4].

OObBIYHO mpenapar mepeHocuTbes xopoino. [IpoTuso-
[I0Ka3aH apTUKaWH IIPU 3aKPBITOYTOJIbHOW IIIayKoMe,
3a00JI€BaHUSX HEPBHON CHCTEMBI, MapOKCU3MalbHOMN
TaxuKapIuu, XPOHUYECKOW TUMIOKCHH, OPOHXHAIBHOI
acTMe M MepLarelbHOM Taxuaputmuu. Bmecre ¢ apTu-
KalHOM HE PEKOMEHYETCS IPUMEHEHUE HECEIIEKTUBHBIX
B-anpenobmoxaropos.

[TosBoast MTOT HACTOAIIEMY KPAaTKOMY 0030py MECTHBIX
AQHECTETHUKOB aMHJIHOTO THUIA CJIEAYeT 3aKIIOUUTh, YTO
[0 CBOMM OOJICYTONAIOIMM CBOWCTBAM OHM IOYTH HE
OTIIMYAIOTCs JIpyr OT Apyra [8]. B KaKaoM KOHKpETHOM
cilyyae BHIOOp MEXAY HHUMH JIETaeTCsl 10 JUTUTEIbHOCTH
JIEHCTBUSA (UTO 3aBHCHUT OT MPEACTOAIICH MpOIexyphl),
0T aHaMHe3a MaIMeHTa U BO3MOXKHOTO B3aWMOJCHCTBUS
C IpyTUMH JeKapcTBaMu. Tak, HalpuMep, eciii Hexena-
TEJIbHO UCTIONh30BaHNE BA30KOHCTPUKTOPA U IIPEICTOAIIIAs
IpoIieypa He ABISeTCA ATUTEIbHO, BO3SMOXKHO HUCIIONb-
30BaHME MEMHMBAKAMHA WU MPUIOKAHA, 0COOCHHO €CIIN
JUTA TAHHOTO MallMeHTa UCKITI0YCHO BBEICHHE aIpeHaINHA
(Harpumep, IpH UILIEMUYECKHUX 3a00JIeBaHMUSIX CEpALIA, UITH
B Clly4yae HEJaBHO MEPEHECEHHOT0 HH(papKTa MUOKApAa).
BMmecrte ¢ 3TUM BO3MOKHO, YTO BBEICHHE aJpeHaINHA MO-
JKeT BBI3BIBATH PE3KUE HAPYIICHHUS CO CTOPOHBI CEPICUHO-
COCYAMCTOHN CHCTEMBI, 0COOCHHO NMPH HAJTUYHH CePACUHOMN
MaTOJIOTHH, & TaK)Ke HEBPOJOTUYECKYI0 MaHU(ECTAIHIO
TOKCHYECKOTO Xapakrepa [5].

Ecnu mpencrosimas npoueaypa A0CTaTOUHO A0JTasi, TO
TOTIa BBIOOD JieNaeTcsl B 1MoJib3y OynuBakanHa. B ciayuae
Jiereid uiin OepeMEeHHOCTH, IPEUMYIIIECTBEHHO HCIIOIb3YIOT
KOMOMHAIHIO JIMJIOKANHA C apeHaInHoM. [Ipu pyTHHHBIX
CTOMATOJNIOTHYECKHUX BMEILIATEIbCTBAX BO3MOXKHO UCTIOJNIb-
30BaHME KaK apTUKaWHa, TaK U JUI0KaWHa, MEMUBaKauHa
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Wi npuiokanHa. Kak nmpaBuiio, B GONBIIMHCTBE CITydacB
J00aBIIAIOT apeHAIIMH, HO TIPU €I0 I03UPOBKE HEOOXOAUMO
y4ecTh aHaMHe3 Ka)KI0ro KOHKpeTHoro naruentTa [11].

Kak mokassiBaeT aHaJIM3 MMEIOLIUXCSA B JUTEparype
JIAaHHBIX, MEXaHUMBI JCHCTBUSI MECTHBIX AaHECTETUKOB, B
YaCTHOCTH Ha CUCTEMY KPOBOCHAOKEHHSI OPraHOB POTOBOI
MIOJIOCTH, BCE ele TpeOyIoT AaJbHEHIINX 3KCIepUMEH-
TaJIbHBIX HUCCIIEJOBaHUN. B yacTHOCTH, €CTh yKa3aHHUs
u mpeanonoxenus [17], 4To B 3TUX MeXaHHU3MaxX MOTYT
OBITh 3aJICHCTBOBAHBI TAKHE CHUIIbHBIC Ba30/IUIIaTHATOPBI,
KAaKUMM SIBJISIFOTCSI IIENITU ], CB3laHHBIN € TEHOM KaJIbLUTO-
HUHA ¥ OKcHJ a30Ta. C y4eToM 3TOro HaMH IPOBECH PSJI
9KCTIIEPUMEHTAILHBIX HCCIICI0BAaHUH, KOTOPBI TpedyeT
JlaJbHEHIIEro NPOJOKEHUS U IIPOBEACHUS CPABHUTEIb-
HOTI'O aHAJIU3a IIOYYEHHBIX PE3YJIbTaTOB.
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SUMMARY

PHARMAKOLOGICAL CHARACTERISTIC
OF SOME AMIDE LOCAL ANESTHETICS,
CURRENTLY USED IN DENTAL CLINICS

Plyasunova M., Antelava N., Bekaya G.,
Imnaishvili T., Kvachadze I.

Thilisi State Medical University, Georgia

Along with the brief history of amide local anesthetics
development, their most important properties (from the
viewpoint of use in clinical dental practice), are also
reviewed. In particular, some properties of most commonly
used local anesthetics, such as lidocaine, mepivacaine,
prilocaine, bupivacaine and articaine are analysed.

The most important data concerning pharmacological
mechanisms of mentioned anesthetics’ action, that cause
certain features and peculiarities of their clinical application
are given in condensed form.

Besides, some precaution measures that must be taken into
account in specific clinical cases together with the history
and current status of each patient are mentioned as well.

Keywords: amino amide local anesthetic, lidocaine,
mepivacaine, prilocaine, bupivacaine, articaine.
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PE3IOME

DPAPMAKOJIIOTHYECKAS XAPAKTEPUCTUKA MECTHbBIX AHECTETHKOB,
MPUMEHSIEMBIX B COBPEMEHHOM CTOMATOJIOT MYECKOM MPAKTUKE

MnasicynoBa M.M., Auten1aBa H.A., Bekas I.JI., UmnaumBuau T.3., KBauanze U./L.

Tounucckuti 2ocyoapcmeeHbvlll MeOUYUHCKUull ynusepcumem, I pyzus

Mectabie aHecTeTHkH (MA) DIMPOKO HCIIONB3YIOTCS B
CTOMATOJIOTHH JJIsi 00ECIICUeHUs] aHECTE3UN BO BPEMs
XUPYPrUuecKoro BMEIIATeIbCTBA M aHAIBIC3UH B T10-
CJICOTIEPAIIIOHHOM ITeproie. 3HaHNE (PapMaKOIOTHUECKUX
OCHOB JICHCTBUSI MECTHBIX QHECTETUKOB KaK OT/IEJIEHOTO
KJlacca IpenaparoB, a TAKXKe ONPEICNICHHbBIX Pa3INuui
MEXXIY OTACIBHBIMH €TO MPEACTAaBUTEIIIMI HEOOXOIMMO
CTOMATOJIOTY JUISl NCTIOJIb30BAHHSI MECTHBIX aHECTETHKOB
C MaKCUMaJbHOH 3()()EeKTUBHOCTHIO H 0€30MaCHOCTHIO.
B crarbe npencrasieH 0030p JIMTEPATYPhI, KACAFOIHNCS
(hapMaKoIOTHYECKON XapaKTePUCTHKH OCHOBHBIX aMH/I-

HBIX MA, IIMPOKO MCIIOIBb3YEMBIX B CTOMATOIOTHYECKOM
IpakTHKe. B cxaroil Gopme naHbl onvcaHus MEXaHH3Ma
JecTBust U (apMaKOKMHETHKH MECTHBIX aHECTETHKOB.
[Ipoananu3upoBaHbl (apMaKOIOrHIECKHE CBOWCTBA OT-
JICTIbHBIX ITUPOKO MCTIONb3YEMBIX B CTOMATOJIOTHU TaKUX
MECTHBIX aHECTETHKOB KaK JINJIOKaWH, METTUBAKHH, IIPHU-
JIOKauH, OynuBakanH u apTukanH. dapmaxoraorniyeckne
CBOMCTBA BBIIICYKa3aHHBIX aHECTETHKOB 00YCIIaBIMBAIOT
0COOCHHOCTH MX NPUMECHEHHS B KIMHUYCCKOH MPaKTHKE
C y4eTOM aHaMHe3a W OOIIEro COCTOSHMS KaXJIOTo OT-
JIEITBHOTO TTAllUEHTA.
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BJIMSSHUE BEPEMEHHOCTHU U HOCJIEPOAOBOI'O IIEPUOJIA HA PABBUTHUE
U TEHEPAJIM3AIINIO CYIOPOKHOM AKTUBHOCTH B DOKCIIEPUMEHTE

CamcenmBuin H.T., bunanumsuiau U.T., CypmaBa A.I"., Xuzanumsuiu H.A., Hano6amsuau 3.1.

Lenmp sxcnepumenmanvrou obuomeouyunst um. M. Bepumawesunu, Tounucu, I pyzus

DONmIenTHYeCKUe MPUITAAKNA BIUAIOT HA PA3IUIHBIC
aCTIeKTHI (DYHKIIMOHMPOBAHUS PENPOTYKTHBHON CHCTEMBI
(cexcyanpHOE TIOBENIEHUE, OBYJIIAIMS, OEPEeMEHHOCTh) H
MEHSIIOT e€e. bepeMeHHOCTh, CO CBOEH CTOPOHBI, TAKXKe
MOKET BO3/ICHCTBOBATh Ha TEUEHHE STMIENITHUECKUX TIPH-
MaJIKOB. A IMEHHO, BO BpeMsI 06pEeMEHHOCTH MEHSIETCS Ya-
CTOTa MIPOSIBIICHUN CYAOPOKHBIX TTpumaaxos [4,11,12,15].
OnHaKO IKCTICPIMEHTAIIBHO HE YCTAHOBIICHBI MEXaHU3MBI,
TIOZIABIISIFOIIME WITH YCHIIMBAOIIME CYJOPOKHBIE PEaKINu
BO BpeMsi OEpeMEHHOCTH.

Wsyuenune ponu axropa OEpeMEHHOCTH Ha pa3BUTHE
U TEYCHHE DIMJICITHYCCKUX NPHITaIKOB OCIOXKHACTCS
OMOATHIECKIMH COOOpaKEHUSIMH, a TaK)Ke, BBULY aHTH-
SMUIETITHYECKON Tepanuu OOJIBHBIX.

B aTOM acrekTe HMCMOIB30BaHUE 3KCIIEPHUMEHTAIBHBIX
MOJIeJIe ATHIIETICHH JKUBOTHBIX [3] BooOIIIe 1, B 0cOOEH-
HOCTH, KUBOTHBIX, TEHETHUIECCKN JIETEPMUHUPOBAHHBIX K
CYIOPOKHBIM peakiiisiM [ 7,13 ] sBrsieTcs renecoo0pa3HbM
1 OCHOBOM JIJIsI IOTyYeHHsT HOBOW Hay9IHOU MH()OPMAITHH.

Llespl0 HACTOAIIETO MCCIEIOBAHUS SIBUJIOCH OTIpesielie-
HUE BIUSHAS OEPEMEHHOCTH M MOCIEPOI0BOTO TIEPHOIA
Ha BO3HMKHOBEHHE M Pa3BHTHE CYJOPOXKHBIX pEakinil B
9KCTIEPUMEHTE.

MarepuaJj u MeTOIbl. DKCIIEPUMEHThBI TPOBONIUCH CO-
[TaCHO TPEeOOBAHMUSIM ACKIAPAIUK 10 HCIOJIb30BAHHIO U
YXO/y 32 )KUBOTHBIMH, TIPUHSITOI VHCTUTYTOM (hr3Hn0IOrnu
M. W.C. bepuramunm u Revised Guide for the Care and
Use of Laboratory Animals - NIH GUIDE, 25(28), 1996,
XenbcuHKU. BBUY crienin)UKH UCCIIEI0BAHUSI KCIIEPH-
MEHTBI TIPOBOMIIM Ha KPbICAX-CaMKaX, [IPEABAPUTEIHHO
M30JITMPOBAaHHBIX OT camIoB, BecoMm 200-220 r (n=18).
JKuBOTHBIE COCPIKATIMCH B CTAHIAPTHBIX YCIOBUsIX. [Turiry
n Boxy momydanu ad libitum.

CranpHble (OUTONSAPHBIC W YHHUIIOISPHBIE) AIEKTPOIBI
BKUBJISUIA B THITIIOKAMII M B MOTOPHYIO KOPY T'OJIOBHOTO
MO3ra B YCIIOBHSX TIOJHOTO 00e300MMBaHus o 0apOuTy-
paroBbM (40 Mr/kT) HapkozoM (n=8). Momenb KHH/UTHHTa
[6,8]: crryerst 7-10 mHeit mocie orepari y CaMOK KpBIC
pa3npakaiy BeHTPAIbHBIN TUIITOKaMTI (-4,8 KayIaabHO OT
OpermMel, 5,2 — narepansHO OT cpenHel JuHuH, 6,5 — Bep-
THKAJIEHO OT TBepmor obomoukn), 350-400 mA 40 pas ¢
MHTEPBaJaMH B 5 MUHYT B TEUCHHE OHOTO AHs. [t mpo-
BEpPKH CTAHOBJICHHMS JIIJICTITHIECKOTO 04ara CIrycTs 24 qaca
TIOCIIe OKOHYaHHMS TIPOLeyphl KHHIUTHHTA, B TedeHue 11 u
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IV Henenb )KUBOTHBIM IIPOBOIMIIN 5 TECTOBBIX PA3IPAKEHUN
TOM e CTPYKTYPHI C MHTEpBasaMu B 5 MUHYT. OTICHKY CO-
CTOSTHHSI «KUHJUTHHTa» TIPOU3BOIMIIN JIEKTPOdHIE(DaIo-
rpadpuuecknmu (331) 1 TOBECHUECKIMH TTapaMeTpaMu
CYyJOPOXHOH aKTUBHOCTH. JIJIs1 OLIEHKH OBEIEHUECKUX
TIPOSIBIICHUH CYIOpOT MCIIONIb30BalH mkary Racine [10]:
0 — HOpMaJIbHOE MOBEJEHUE, apecT; | — BCTpsIXUBaHHUE,
KJIOHYC JIMIEBBIX MBIIII; 2 — TMOAKUABIBAHUE TOJOBEHI,
HaKJIIOH 3a7a; 3 — KIIOHYC TepeaHnX Jam; 4 — CToiKa Ha
3aJIHUX JIanax, KJIOHYC TepeIHUX JIal; 5 — MmajeHne Ha
0ok miu cnuHy. B pesynsrare Obluta moydeHa MOAETH C
SMIJICHTOTEHHBIM 09aroM B TOJIOBHOM MO3T€, YTO COOT-
BETCTBYET KUBOTHON MOJEIH C TEMIIOPAIbHOMN dMIUIEN-
CHEH y 4eloBeKa.

[Mocne 3aBepmieHUs TMpolecca KUHIIWHTA KHBOT-
HBIX CTIApUBAIH C caMIaMU. bepeMeHHOCTh KHBOTHBIX
YCTaHABIMBAIN C TIOMOINBIO Ma3Ka, a Takke METOIOM
nanpanuu. Ha II u III Henensx recrany >KUBOTHBIM
MPOU3BOAMIIN 5 TECTOBBIX pa3apaXeHUM TUIIIOKaMIIa C
WHTEpBAJIaMH B 5 MUHYT.

JKMBOTHBIMH, TeHETHYECKHU ICTEPMUHHPOBAHHBIMH K KOH-
BYJIbCUBHBIM CYOPOXKHBIM PEAKIHUAM, SIBISIOTCS KPBICHI
mmann Kpynmackoro-Monoakuaoit (KM) [7]. ITpu onHO-
kpatHOM, ciiibHOM (90-110 dB) 3ByKOBOM pa3apakeHUH y
9THX )KUBOTHBIX Pa3BUBACTCS CTPaxX, T.H. JUKHH Oer, mocie
Yero BOSHHKAIOT TOHHYECKHE H/WITH KIIOHNYECKUE CY0pO-
ru. Bmecte ¢ TeM, Ipu MHOTOKPAaTHOM, OBTOPHOM TIPH-
MEHCHHH 3BYKOBBIX CTHMYJIOB IPOMCXOIUT yBEJIUYCHUE
TIPONIOJDKUTEIIEHOCTH MPHIIAIKOB H YMEHBIICHHE CKPBITOTO
TIepro/a MPOSBICHUS CYAOPOKHBIX peaxiwii [14].

OmBITH Takke IpoBeeHbI HA 10 B3pOCIBIX KpbICax JTNHUH
KM. [Ins pa3BUTHSI CYTOPOXKHBIX ITOBEAEHYECKUX PEAKIIUI
WCTIONB30BAIN CTAaHIAPTHHIN HacTeHHBIH 3BOHOK (90 dB)
nponospKuTenbHOCTRI0 30 1 15 cexyHn. B ombITel ObuTH
BKJTIOYECHBI KMBOTHBIE, Y KOTOPBIX B OTBET HA 3BYKOBOE
pasapaskeHue MPOJOIDKUTENEHOCTHIO 30 CeKyH T BO3HUKAI
JUKA Oer ¢ TOCIeIyIONMMH TTOBEACHYCCKUMH CYIOPOX-
HBIMH peakiusaMu criycTs 20-25 ceKyHA mocie mogadn
3BYKOBOTO pazfpakuTeis. s momydeHus ayAnoreHHOTo
KHMHJUIMHTA 3BYKOBBIE CTHMYJIBI TIPOJIOJDKUTENBHOCTEIO 15
CEeKYH/I TTI0JJaBaJT! J1Ba pa3a B AcHb, yTpoM (11.00) u Bede-
pom (17.00).

[omyueHHbIe pe3yabTaThl CTATUCTHUECKH 00padaThIBasIN
koMIbioTepHON mporpamMmoit ANOVA. Cratuctudecku
JIOCTOBEPHBIMU CUUTAJM paznuuus npu p<0.05.
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PesyabTaThl 1 UX 00cyxkAeHue. Dxcnepumenm 1.

ITocne 3aBepuienus: mpoiecca KUHIAJIWHTA, crycTs 24
yaca, IoporoBoe paszApa’keHre BEHTPAIbHOTO THIIOKaMIIa
BBI3BIBAJIO CYIOPOJKHYIO aKTHBHOCTb, KOTOPas JUTHIIACH, B
cpenHeM, 88,245,6 cek. [To mkane Racine cpeaHue mokasa-
TEJIU MTOBE/ICHUECKOH CY/IOPOKHOW aKTUBHOCTH, B CPEIHEM,
nocturaiy yposHs 3,72+0,2 (puc. 1.2 u 2.2). Onunentude-
CKHIl ouar akTHBHOCTH COXPAHAJICS CIyCTS 2 U 4 HelemH.

0 1 2 3 4 5

YpoBeHb CYAOPOXHbIX MOBEAEHYECKUX PeaKuui

Puc. 1. ¥posenv nosedenuecxkux cyoopoz 6 omeem Ha
nepevle 5 cmumynoe 60 epems npoyedypsl kunoaunea (1),
00 bepemennocmu (2), Ha 6mopotl Hedeie bepeMeHHOCmuU
(3), Ha mpemveii Heene bepemennocmu (4) u nocie pooos

()
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MpogonkxutensHocTe 33 CYQOPOXHOW aKTMBHOCTH

Puc. 2. Ilpooonsicumensnocms (8 cexynoax) 21empoon-
yeghanoepapuyeckux cyoopoNiCHbIX peaKyuil 6 Omeem Ha
nepevle 5 cmumynoe 60 epems npoyedypsl kunoaunea (1),
00 bepemennocmu (2), Ha 6mopotl Hedele bepeMeHHOCuU
(3), Ha mpemveii Heoene bepemennocmu (4) u nocie pooos

Q)

J71st OLIEHKH BIUSHUS CPOKOB IeCTaIllU HA CYIOPOKHYIO
AKTUBHOCTBH TECTOBBIC Pa3Apa’KEHUS MPEABABISUIM Ha
BTOPOH W TpeTheil Hejene OepeMeHHOCTH. Pe3ynbrars
OIBITOB IOKAa3ajH, YTO K KOHI[y BTOpOH Hezenu Oepe-
MEHHOCTH TMPOUCXOAMIO PE3KOe CHIDKEHHE MPOIOJIKHU-
TEIBHOCTH cynopokHoi DI aktuBHOCTH (0T 88,2+5.6
cek. 10 51,2+6,6 cek.). B 10 ke Bpems moBeeHUeCcKas
CyIOpOKHasi aKTHUBHOCTbH, B CpPEIHEM, CHMXKalach 10
ypoBHs 1,96+0,4 (p<0.01) (puc 1.3 u 2.3). K xonmy 3
Henenu (puc 1.4 u 2.4) BeIIIEyNOMSHYTas! TSHACHITUS K
CHIDKEHHUIO CYAOPOKHON aKTHUBHOCTHU MPOAOIIKANIACh. A
UMEHHO, TI0 CPAaBHEHMIO C TECTOBBIMHU pa3IpakeHUsIMHU

© GMN

MPOAOIKUTENbHOCTh D3I cynopoxxHOIl aKTUBHOCTH
cHmxkanach ¢ 88,2+5,6 cek. g0 34,2+7,2 cek. (p<0.01),
a MmoBeJIeHYeCKasl CyI0POXKHAsI aKTUBHOCTH - OT 3,72+0,2
1o ypoBHs 2,28+0,3 (p<0.05).

DnuienTuyeckas akTUBHOCTh 3HAUUTENILHO TO/IABIISIeTCS
Bo BpeMms OepemenHoctu (Ha Il u 111 nenene). lanubie
M3MEHEHHS KacaroTCsl KaK MOBEJEHYSCKUX MPOSIBICHUM
CYJIOPOXKHOW aKTUBHOCTH, Tak U DOl snuienTudeckoi
aKTUBHOCTH. TakuM 00pa3oM, OepeMEHHOCTD MPEIISITCTBYET
reHepalIn3allii CyI0POKHON aKTUBHOCTH.

[Tocne ponoB mpogomkuTeabHOCTE D3I cynopokHo
aKTUBHOCTH yBenuuuiach ¢ 34,2+7,2 cek. no 77,4+6,9
CeK. M JOCTHUINIa YPOBHS aKTUBHOCTH, HaOmomaeMon y
JKMBOTHBIX C TEMITOPAJILHOM 3ITHJICIICUEH 10 OepeMEHHOCTH
(88,245,6 cexk.). [ToBeneHueckast cynopoxHasi akTHBHOCTh
TAKKEe yBEJIMUUBAIACh M JOCTUralla ypoBHs JI0 OepeMeH-
HoctH (puc 1.5 u 2.5).

Oxcnepumenm 2.

B 31011 cepun sxcniepuMenToB (n=>5) Ha camkax JuHHI KM
YyCTaHaBJIMBaJIA YMCJI0 3BYKOBBIX CTUMYJIOB JJIA TIOJTYUYCHU S
AYTUOTCHHOI0 KUH/JIMHTA. BHaqane, B TCUCHUE TPEX llHeﬁ
(omHa CTUMYIIAIMA B I€Hb) )KUBOTHBIE MTOTy4aIl 3ByKOBOI
pasApaKUTENb MPOAOIKUTENBHOCTHIO 30 cexyna. CrycTs
20-25 cekyH] Y KpBIC pa3BUBAJICS JUKHUH O€r C ocieyo-
IIMMH CYOPO’KHBIMU peakiusmu. [Tocie atoro, uepes 3-5
JTHEH )KMBOTHBIC €KETHEBHO, yTPOM U BEUEPOM TOJTydan
3BYKOBBIE CTUMYIIBI IPOJOJIKUTEIBHOCTRIO 15 CekyHa.
Ha pucynke 3 moxkazano, 4yto nocne 12-14 npumeHeHwmit
3BYKOBBIX CTUMYJIOB Y KPbIC pa3BUBAJIMCH ITOBEICHUCCKUEC
CYZIOPOTH, KOTOPBIE MPOSBISUTUCH B TEUEHHUE BCEro HAOII0-
JTaeMOTO Mepuoa.

Bo BTOpOIt cepun IKCIEPUMEHTOB (n=5), TaK)Ke Kak U B
MEPBOIl cepHH, KPBICHI MOTyYalli 3ByKOBOE Pa3apaxKeHUe
MIPOIODKUTENBHOCTRIO 30 CEeKyHJ B TeUEHHE Tpex AHEH
(oHA CTUMYJISIIUS B JIEHB), 3aT€M YCTaHABIMBAIACH TPO-
JIOIKUTETBHOCTH MOBEICHYECKHUX CYIOPOXKHBIX TPUTIAJIKOB,
MoCJIe Yero, AJsl YCTAaHOBICHMS Pa3BUTHS ayJHOT€HHOTO
KUHJTMHTA, )KUBOTHBIE TTOJTy4aly 3ByKOBBIC PAa3paKEHUs
(1Ba pa3a B IeHb) NPOIOIKUTENLHOCTHIO 15 cexynn Ha 11
u Il Henee GepeMeHHOCTH.

80 4
B0 4
40 -

20

O_ T T I-I._

12 3 4 5 6 7 & 910 111213 4
—¢— KOHTPOMBHEIE KpEICE!  —m— GepeMeHHble KpbICh

Puc. 3. Pazsumue ayouo2enno2o KUHOAUH2A Y OEPeMeHHbIX
kpoic, * - p<0,05
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OMnBITH TIOKA3aJTH, YTO y OEpPEeMEHHBIX KPBIC ayMOTEHHBII
KUHJUTUHT B OTBET Ha 3ByKOBOE Pa3iPaKEeHHE HE PA3BUBACTCA.
B Teuenue Bcero nepuona npuMeHEHHs 3ByKOBBIX Pa3paKu-
TeJel MOBEJICHYSCKHE CY/IOPOrH BO3HUKAJIN PEJIKO, U PEKPYTH-
POBaHME CYJJOPOKHBIX PEAKINI OTCYTCTBOBANO (pHC. 3).

V3 mpoBeIEHHBIX KCTIEPUMEHTOB CIIETYET, 4TO BO BpeMsi Oe-
PEMEHHOCTH 3aTPYHSETCS aKTUBALUsI CTPYKTYP F'OJIOBHOIO
MO3I'a, YYaCTBYIOIHMX B Pa3BUTUH ayJTHOTEHHOTO KUHJTMHTA
IIPU MHOTOKPATHOM NIPUMEHEHUH 3BYKOBBIX pa3pakeHUH.

Ha ocnoBe TIOJTYYCHHBIX JTAHHBIX MOYKHO IMPEANIOI0XKNUTD, UYTO
BO BpeMs1 OepeMEHHOCTH MPOMCXOIUT AKTHBALHS TEX MECXaHU3-
MOB, KOTOpBIE, BIIVSIsl HA PA3BUTUE U TEHEPAITH3ALIIIO CYIOPOXK-
HO aKTMBHOCTH, OIIOKUPYIOT ee. B 3Toi1 CBA3M 3HAaUNTENBHYIO
POJIb, IO BCEH BEPOSITHOCTH, MUIPaeT UHACKC 3CTPOreH/Ipo-
recTepoHa, Tak KaK JJAaHHbIE TOPMOHBI UMEIOT Pa3HOHAIPaB-
JIEHHOE JIEHCTBUE Ha CYOPOXKHYIO aKTUBHOCTb.

Brrneykazannsie ucciaeqoBanust 901 U MOBEACHYECKHX
KOPPEJATOB TEMIOPAIBbHOM 3MUJICNICUN MOATBEPKIAIOT,
4YTO BO BpeMsi OEpEMEHHOCTH IMOBBIILICHUE YPOBHS MPO-
recTepoHa M3MEHSET YyBCTBUTEIBHOCTb, IIIACTHYHOCTS,
IJIOTHOCTH U 3Kcnpeccuto TAMK-eprudeckux pernento-
POB B HEKOTOPBIX KOPKOBBIX M JIMMOMYECKUX CTPYKTypax
[12]. Tlon BoO3melicTBHEM MPOTECTEPOHA YBEITUUHBACTCS
T'AMK-epruueckas akTHBHOCTb, UTO B PA3INYHOMN CTETICHU
MOJIABIISIET AMUIEITUYECKYIO KapTUHY [9].

[TokazaHo Takxke, 4TO (OKaIbHAST MUKPOMHBEKIUS
TI'AMK-A u TAMK-b aronuctoB B 3agHue Oyrpbl 4eTBEpO-
XOJIMUS BBI3BIBACT OJIOKHPOBAHUE CYAOPOKHBIX PEAKIMH y
KpBIC, AETEPMUHUPOBAHHBIX K ayIHOTEHHBIM CyI0pOram
[1,2]. OueBnaHO, U3MEHEHHE COOTHOUICHHUSI ICTPOTEH/
MIPOTeCTepPOHa, U, KaK CIEeACTBUE, YCUJICHUE aKTHUBHOCTHU
T'AMK-epriuueckux CHHAIICOB CIIOCOOCTBYET OJIOKHPOBA-
HUIO SIMICTITHYECKUX PEAKIMK BO BpeMsi OEpeMEHHOCTH
y KpbIc 1uHIM KM.
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SUMMARY

THE IMPACT OF PREGNANCY AND POSTNATAL
PERIOD ON THE DEVELOPMENT OF
GENERALIZED CONVULSIVE ACTIVITY IN
EXPERIMENT

Samseishvili N., Bilanishvili 1., Surmava A.,
Khizanishvili N., Nanobashvili Z.

I. Beritashvili Center of Experimental Biomedicine, Thilisi,
Georgia

Interrelation between pregnancy and epilepsy is one of the
pressing problems of current neurology. Those mechanisms,
which suppress or amplify the seizure reactions in pregnancy,
have not been yet determined experimentally.

The goal of present work was investigation of impact
of gestation and the postpartum period on initiation and
development of convulsive reactions in the experimental
animal model.

Epileptic reactions were significantly suppressed during
gestation (2 and 3 weeks). The data showed changes in
behavioral reactions and EEG seizure activity.

In the period of gestation the development of audiogenic
kindling in response to repetitive acoustic stimulation is
markedly reduced. This indicates the strengthening of
inhibitory processes in the brain. It is supposed that in
the period of gestation in rats with genetically determined
audiogenic seizures excess of sexual hormones and
enhancement of GABA-ergic transmission causes marked
reduction of development of audiogenic kindling.

Keywords: convulsive reactions, audiogenic kindling,
gestation, postpartum period, rats.

PE3IOME

BJIUAHUE BEPEMEHHOCTH U ITOCJIEPOAO-
BOI'O TIEPUOJA HA PABBUTHUE U I'EHEPAJIU-
3AIAIO CYAOPOKHON AKTUBHOCTH B DKC-
HEPUMEHTE

CamcenmBuian H.T., bunannmsuiu U.I., CypmaBa AT,
Xuzanumeuiau H.A., Hano6amsuiu 3.1.

Llenmp sxcnepumenmanvrotl buomeouyunsl um. 1. bepu-
maweunu, Tounucu, I pysus

B3anmocBA3p MeXIy CyIOpOKHBIMH TIPHUITAJAKAMH U Oe-
PEMEHHOCTBIO SIBISIETCSI ONHON M3 aKTYaJIbHBIX MPoOIeM
HEBPOJIOTUH U PETIPOLYKTHBHOW MEAUIIMHBEL. MeXaHU3MbI
BIIMSTHUS OEPEMEHHOCTH Ha MPOTEKAHHUE SMUIECTITHYECKIX
TIPOSIBIICHUH U3Y4EHBI HEIOCTATOTHO.

© GMN

[enp uccnenoBaHus - ONpeeseHHe BIUSHUS OepeMeH-
HOCTH M IIOCIEPOAOBOro MEpHoJa Ha BOSHUKHOBEHUE U
pa3BUTHE CyAOPOXKHBIX PEAKIUIl B AIKCTIEPUMEHTE.

DKCIepUMEHTHI MTPOBEACHBI Ha KpbICax-caMKax, Mpe/-
BapUTEJIHO M30JIMPOBAHHBIX OT camIloB, BecoM 200-220
r (n=18). JKuBoTHBIE coflepkKaINCh B CTAHJAPTHBIX yCIIO-
Busix. [Tuiy u Boxy momyvanu ad libitum.

CranbHble (OUMOIApHBIC U YHUITONISPHBIE) AEKTPOBI BXKHB-
JISUTM B TUTIOKAMIT M B MOTOPHYIO KOPY TOJIOBHOTO MO3ra B
YCIIOBHSIX TIOJTHOTO 00e300/MBaHusI 11071 0apOUTypasbHbIM (40
MI/KT) HapKo3oM. J[yist MpOBEpKH CTAaHOBJICHUS SIMJICTITHYC-
CKOTO ovara CIycTs 24 yaca Mocjie OKOHYaHHUS MPOLETYPbI
KkuHAMHra, B Teuenue 11 u [V Henenb )KMBOTHBIM MPOBOAMIIN
5 TECTOBBIX pa3Apa’kKeHUI! ¢ HHTEepBATaMH B 5 MUHYT. OLIeHKY
COCTOSIHHSI «KMHJUTHHIa) TPOM3BOIMIN AMEKTpodHLEedaio-
rpaduueckumu (O0]7) U MoBeEHUECKUMH MapaMeTpamMu
CYIOPOKHOIM aKTUBHOCTH. J[J151 OLIEHKU MOBEICHYECKUX BbI-
SIBIICHHH Cy/IOpOT MCTIONB30BAJIH 1Ky Racine.

Ilocne 3aBeplueHus mpoLecca KUHAJIUHIA )KUBOTHBIX ClIa-
PHBaIU C caMLIaMU. bepeMEHHOCTh JKUBOTHBIX yCTaHABJINBA-
JIM ¢ TIOMOIIBIO Ma3Ka, a TaKKe MeToAoM naibanuu. Ha I1
u Il Henerte recrany JKMBOTHBIM IIPOU3BOIAMIIN 5 TECTOBBIX
pasapakeHUH TUIIIOKAMIIa ¢ MHTEPBAJIAMU B 5 MUHYT.

VYCcTaHOBNIEHO, YTO AMMIICNTUYECKAasT aKTUBHOCTh 3HAYU-
TEJIBHO MoAaBisIeTcs Bo BpeMs 6epemenHoctu (Ha II u 11T
HeJlelNe); N3MEHEHHUS KacaloTCsl KaK MOBEACHYECKUX MPO-
SIBJICHUH CYTOPO’KHOM aKTUBHOCTH, Tak 1 D] mapameTpoB
SMUIENTUYECKOI aKTUBHOCTH.

Ha ocHoBe MOJYYCHHBIX JaHHBIX CJICAYCT NPECANOIO0XKNUTD,
4TO BO BpEMA 6€peMeHHOCTH MPOUCXOAUT aKTUBaAIUA TEX
MEXaHNU3MOB, KOTOPLIC, BJIMAA Ha Pa3BUTHUEC U I'CHEpAJIU-
3aLUI0 CyIOPOXKHOM aKTMBHOCTH, OJIOKHPYIOT ee. B aToit
CBs3H 3HAYUTCIIbHYIO POJIb, 11O BCEH BEPOATHOCTH, UT'PACT
MHJIEKC 3CTPOTeH/TIPOreCTePOHA, TaK KaK JaHHbIE TOPMOHBI
HUMEIOT PAa3HOHANPABICHHOE JEHCTBUE Ha CYIOPOKHYIO
AKTHBHOCTbD.
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LASER INDUCED FLUORESCENCE SPECTROSCOPY FOR DETECTION
OF ERLIKH ADENOCARCINOMA (A PILOT STUDY)

Gogilashvili K., Zurmukhtashvili M., Tsiclauri M., Imnadze I., Amiranashvili I.

Ilia State University, Medical Institute of Research, Thilisi, Georgia

The differential diagnostics of oral mucosa diseases is one
of the most difficult problems in dentistry. These diseases
are diagnosed precise only in 30-35% of cases. The dif-
ficulty is caused by variety of clinical forms and similarity
of clinical appearances; by unclear ethio-pathogenesis; by
changing clinical appearance depending on internal and
external factors etc. [1,5].

In the recent time, implementation of modern diagnostic
methods gave us opportunity to review the knowledge
about oral mucosa diseases and to discuss them from the
molecular point of view. Such examination methods are
extremely important in diagnostics of oral mucosa diseases
with similar clinical appearance [3].
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Today, the diagnostics of oral mucosa diseases is
based on laboratory methods (on general clinical, as
well as on advanced biochemical and morphological
methods). The evaluation of microscopic structure of
different objects in oral cavity (cytology, biopsy and
bacteriological analysis) makes possible to determine
the morphology and bacteriology of lesions, as well
as to identify the qualitative changes in oral mucosa
cells [9,10].

Modern diagnostic methods require some costs and time.
Because of that it will be very useful to develop and imple-
ment the new diagnostic method, which will give us pos-
sibility to make precise diagnosis in short time.
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Current diagnostic methods, including computed tomog-
raphy (CT), magnetic resonance imaging (MRI), and en-
doscopic ultrasound (EUS), have not been able to provide
accurate diagnosis in early stage disease, either by failing
to identify small lesions or accurately differentiating masses
as adenoma or cancer [2,7]. On the other hand, optical spec-
troscopic techniques examine different types of light-tissue
interactions and provide biochemical and morphological
information that can be used to characterize changes that
take place as tissues become diseased. The combined use of
intrinsic fluorescence, diffuse reflectance and light scatter-
ing spectroscopy yields complementary information which
can be used to detect even precancers [4,8].

The aim of our study was to evaluate the effectiveness
of laser examination in diagnose of oral mucosa tumors.
This method gives us possibility of precise diagnostic in
just few minutes.

Materials and methods. In vivo tumor model. Experiment
was performed in 10 laboratory mice with weight 25-35gr
under general inhalational anesthesia with Diethyl ether.
944 Panc-mice epithelial cell carcinoma cells were grown
in DMEM medium supplemented with 10% fetal calf serum
(FCS), penicillin and streptomycin (0.5%/0.5%). Cells were
maintained at 37°C in a humid chamber with 5% CO, and
95% air atmosphere. Cell suspension 1x10° cells in 50 pl
PBS were injected into the buccal submucosal layer of the
oral cavity of mice using a needle. In control group were
healthy/intact mice (n=10).

After 3 weeks, animals were sacrificed. Grown orthotopic
tumors were observed and photos were taken. The tumor
resections to healthy tissues were performed and samples
were preserved in formaldehyde for further analyses.

Morphology of OSCC tissues. To study the morphology of
oral cancer the Hematoxylin-Eosin staining and microscopy
was used. First we studied morphology of the healthy/con-
trol mouse oral cavity, which has visualized the normally
arranged different tissue layers, structure of mucosa and
sub mucosal layers. “Keratin nests” and squamous cell
islets were well structured.

The study of cancer tissue morphology displayed invasive
cancer cells developed in mucosa and submucosa layers
of'the oral cavity, which peripherally demonstrated growth
into the mouth tissue structures. Orthotopic tumor tissues
consisted of lowly differentiated, polymorphic cells, creat-
ing homogenic parenchyma, which was characterized with
sarcomatoid pattern of growth and was partly encapsulated
with connective tissue. Remarkably we also observed
strong local inflammatory cell infiltration at the peripheral
parts of the cancer tissues.

Proliferation activity of orthotopic OSCC tissues. To ana-
lyze proliferation of the in vivo grown tumors, we carried

© GMN

out immunohistochemistry experiments using anti-Ki67
antibody. Ki67 is proliferation marker and its expression
only occurs in mitotic phase in cell. Experiment has shown
moderate proliferation activity, which was demonstrated by
brown staining of cell nucleus.

Vascularisation of OSCC tissues. To analyze the neovas-
cularisation of the OSCC tissues, we utilized immunohis-
tochemistry assay using anti-CD31 antibody. Anti-CD31
is an endothelial cell marker and its expression is observed
in all types of vessels. We have identified weak expression
of CD31 in the cancer tissue parenchyma, that indicates
the weak development of vascular architecture in model
squamous cell carcinoma.

Laser induced fluorescence spectroscopy. The laser induced
fluorescence spectra were obtained by following method.
Samples in spectroscopic quartz tubes were exposed to 337
nm 10 ns pulses from a nitrogen laser at a repetition rate
of 100 Hz. The energy per pulse was 0.04 mJ. The beam
was focused into a spot 100 um in diameter at the front
surface of the solid tissue chunk. For driving the laser beam
sample was fixed on the translation stage with micrometric
travel. Fluorescent emission was collected from the radiat-
ing surface spot by a system of lenses and focused on the
entrance slit of a Oriel LineSpec CCD array spectrometer
with an MS125TM spectrograph and data acquisition and
control software. Emission and reflected spectra recorded
from 370 to 530 nm were displayed on a PC monitor and
stored as data files. About 2,000 measurements were made
per spot per sample in these experiments. All measured
spectral data were background subtracted and corrected for
the spectral instrument response. All fluorescence spectra
were then normalized by setting the peak intensity value
at 475 nm wavelength to unity. For each tissue type, mean
spectra were calculated from these normalized data.

In our experiments a great deal of absorbed radiation energy
transforms into heat increasing the sample temperature
by approximately 1 K during each sample measurement
[6]. Thus the temperature increment in the scanning mode
did not affect the spectral measurements. This was also
confirmed by the reproducibility of the obtained spectra
by repeated measurements at the different points of tissue
surface at different times.

Results and their discussion To create the model of ma-
lignant tumor growth in mouse we implanted in the buc-
cal oral mucosa 1x10° cells of malignant tumor - Ehrlich
adenocarcinoma.

Ehrlich adenocarcinoma (nondiferentiated, epithelic) is
taken from mouse breast cancer tissues. It is similar to
tumors developed in human organism and sensitive to
chemotherapy, is characterized with rapid proliferation. By
transplantation in animals tumor growth in 100%, under-
goes no regression and has no tumor-specific transplanta-
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tion antigen - TSTA. Virulence grows by repassage while
proliferation speed increases progressively.

The tumor tissue develops in 4-6 days after transplanta-
tion (it depends on the quantity of transplanted cells). The
average life time of animals is 35-40 days.

The plot in Fig.1. shows the laser induced fluorescence
spectra of reference tissue sample. Reference sample
contained modeled tissues of cancer as well as adjacent
(healthy) tissues. There is a clear difference in the fluo-
rescence spectra of cancer area and healthy tissues, which
enables the characterization of oral mucosa and identifica-
tion of adenocarcinoma according to these fluorescence
spectra.

114 reference sample - cancer

reference sample - normal _ #""""o-
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Fig. 1. Fluorescence spectra normalized to unity at 475 nm
from reference and cancer tissue samples
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Fig. 2. Fluorescence spectra normalized to unity at 475 nm
from reference normal and control normal tissue samples

The plot in Fig. 2 shows the averaged laser induced
fluorescence spectrum of 50 areas in control sample.
Considering this spectrum to reference spectrum (Fig. 1)
clearly shows their identity. This confirms the ability
of spectroscopy method to identify the normal oral
mucosa.
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For detection of cancer areas, in basic sample 90 areas were
examined. Recorded spectra are divided into two groups.
The averaged spectra for each group are shown on Fig. 3. As
the figure shows one spectrum complies with the spectrum
of adjacent tissue when the other complies to the spectrum
of adenocarcinoma (Fig.1, 2). It must be mentioned that in
25% of 90 areas we detected adenocarcinoma. This result
fully agrees with the data from literature [1].

SN main samples - cancer _
; -
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Fluorescence Intensity (Rel.Un.)
o
(=]
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T T T T T T T T
380 400 420 440 460 480 500 520
Wavelength (nm)

Fig. 3. Fluorescence spectra normalized to unity at 475 nm
from normal normal and main cancer tissue samples

Conclusion. Our pilot survey has shown the efficacy of using
LIF-spectroscopy for diagnostic oral mucosa pathology.
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SUMMARY

LASER INDUCED FLUORESCENCE SPECTROS-
COPY FOR DETECTION OF ERLIKH ADENOCAR-
CINOMA (A PILOT STUDY)

Gogilashvili K., Zurmukhtashvili M., Tsiclauri M.,
Imnadze 1., Amiranashvili I.

Ilia State University, Medical Institute of Research, Thilisi,
Georgia

Current diagnostic methods, including computed tomog-
raphy (CT), magnetic resonance imaging (MRI), and en-
doscopic ultrasound (EUS), have not been able to provide
accurate diagnosis in early stage disease, either by failing
to identify small lesions or accurately differentiating masses
as adenoma or cancer. On the other hand, optical spectro-
scopic techniques examine different types of light-tissue
interactions and provide biochemical and morphological
information that can be used to characterize changes that
take place as tissues become diseased. The combined use of
intrinsic fluorescence, diffuse reflectance and light scatter-
ing spectroscopy yields complementary information which
can be used to detect even precancers. The aim of our study
was to evaluate the effectiveness of laser examination in
diagnose of oral mucosa tumors. This method gives us pos-
sibility of precise diagnostic in just few minutes.

Our pilot survey has shown the efficacy of using laser
induced fluorescence (LIF) spectroscopy for diagnostic
oral mucosa pathology.

Keywords: Ehrlich adenocarcinoma, oral mucosa tumors,
laser examination, diagnose.

PE3IOME

JIABEP-UHAYIHUPOBAHHAS ®JIYOPECHHEHTHAS
CIIEKTPOCKOIIUA JUIA AMATHOCTHUKU ATEHO-
MBI PINXA (ITMWJIOTHOE NCCIIEJOBAHUE)

Tormaameuiau K. T., 3ypmyxramsuiaun M.M., ukxnay-
pu M.3., Umuanze U.M., Amupanamsuian U.Jx.

Tocyoapcmeennwviii ynusepcumem Hauu, Hayyno-
uccireoosamenseKull uHcmumym meouyunst, Tounucu,
Ipysus

CoBpeMeHHbIE METO/IbI IMArHOCTHKH, B TOM YHCJIIE KOMITBIO-
TepHasi ToMorpadusi, MarHUTHO-PE30HAHCHAs TOMOTpadust
U 9HIOCKOIIMYECKOE YIBTPAa3BYKOBOE HCCIECIOBAHHIE HE B
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COCTOSTHUH 00€CIICYNTh TOUHBII IMarHo3 Ha paHHEeH CTaanuu
3a00JIeBaHMS M OTIPE/ICITUTH HEOOIBIINE TOBPEKICHUS NI
TOYHO M depeHInpoBaTh TAKUE MACChI, KaK aleHOMa UIT
pak. C Ipyro#i CTOpOHBI, ONTHYECKHE CHEKTPOCKOINYECKHE
METO/bl UCCIEAYIOT Pa3jJWyHbIE TUIbl B3aUMOJEHCTBUMN
CBET-TKaHb W Jal0T OMOXMMHYECKYI0 U Mopdoioruye-
CKYI0 MH(OPMAIHIO, KOTOPAasi MOXKET ObITh MCIOJIb30BaHA
JUISl XapaKTEPUCTUKN U3MEHEHHI, KOTOPbIE IIPOUCXO/IST B
OonbHBIX TKaHsAX. KOMOMHHPOBaHHOE MCITOIb30BaHUE HH-
TPHUH3UYECKOH (uryopecieHH, 11 Py3HOTO OTPasKeHUS
CBETa M CIIEKTPOCKONUH PACCESHUS IACT JOTOHUTEIILHYO
nHpopMaIUIo, KOTOpass MOXKET OBbITh MCHOJIB30BaHA LIS
OOHapYKeHUS JTaXKe MPEAPAKOBBIX MOPAKEHUH.

Llenpro HaIIEro MCCiIEAOBaHUS SIBUIACh oleHKa 3 ex-
TUBHOCTH JIa3€PHON JUArHOCTUKU OIYXOJICH CIU3UCTOU
0007104KH. DTOT METO/ T03BOJISIET TOUHO JUATHOCUPOBATD
OITLyXOJIb BCETO 33 HECKOJIBKO MUHYT.

[TunoTtHOE 0OCIEI0BAaHUE, IPOBEICHHOE aBTOPaMH, OKa-
3a110 3(PEKTUBHOCTH IPUMEHEHUS JIa3ep- HHIAYIMPOBaH-
HO¥T (QITyOpeceHTHON CIIEKTPOCKOIHHU /ISl IMATHOCTHKH
HATOJIOTHH CIIM3UCTON 000JIOUKH TTOJIOCTH PTa.
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PEITAPATUBHBIA OCTEOTEHE3 TPYBYATBIX KOCTEN
B YCJIOBUSAX HAPYIIEHUS BOAHO-COJIEBOI'O OBMEHA

Jloroma A.M., Ciimcapenko A.B., Oruenko M.H., Bymeiicrep B.U., IIpuxoasko O.A.

Meouyunckuii uncmumym Cymckoeo eocyoapcmeennozo ynusepcumema, Cymol, Yxpauna

B nociennee BpeMs oTMeYaeTCsl yBEIMUSHUE NTAIINEHTOB
C TMaToJIOTHUEH KOCTHO-MBIIIEYHON CHUCTEMBI [5]. B aToii
cBs3u Beemmpnast Opranmsanus 3apaBooxpanerns (BO3)
o0bsiBIIIa TIepBoe aecatmieTne X XI Beka «Jlexamoif 3a-
0oreBaHUl KOCTEH U cycTaBOB». [IpaBUTETLCTBa MHOTHIX
CTpaH MUpa MOAEPKaIN ATy aKIIUIO ¥ BHEAPUIIN KOMITIEKC
Mep II0 CHIKEHHUIO JaHHOH MaTOJIOTHH.

B cTpykType nepBUYHOIT HHBAJIHIHOCTH OOJIE3HN KOCTHO-
MBIIIeYHON cucTeMbl B Poccnn Bee roabsl X X1 Beka cToiKo
3aHUMAIOT 3 MecTo [2,6]. OTMedaeTcs CTOHKHUIL pOCT ypOB-
HsI HHBAJIMTHOCTH BCJICICTBUE ATOTO KJ1acca 00JIC3HEH, UTO
MTOYEPKUBACT MX MEIHKO-COINATBHYIO 3HAYMMOCTH [6].

Bomee 1,2 MuimnoHa 4enoBeK BO BCEM MHpPE MOTHOAIOT
€XETOIHO B JJOPOXKHO-TPAHCTIOPTHBIX MPOUCIIECTBUAX
(ATII) m emre 20-50 MAITHOHOB MOTYYaioT TpaBMEL. boree
90% cmy4aeB cmeptu B pesyasrare ATII B mupe nponc-
XOZAT B CTPaHaX C HU3KUM M CPETHIM YPOBHSIMH I0XOZIO0B.
[Toutn nonoBuHa ciydyaeB cmeptu B pesynsrare JTII B
MHpE NPUXOAUTCS Ha OO MEIIEX0/I0B, BEIOCUIIEANCTOB
1 MOTOITMKJIHCTOB [9].

B I'epmanum, B Teuenue roxa, okoso § 000 gemoBek mo-
CTYNAIOT B OOJIBHHUILY C AMArHO30M IIOJIUTPaBMay. Jlerasb-
HOCTh y Takux OonbHBIX paBHa 13-34%, u TpaBma, Kak
NpUYMHA CMEPTH, 3aHHMAaeT ePBOE MECTO B BO3PACTHOM
rpymnne 10 40 net. [IporHo3s! peaHHMaIyH O CIIE TSKENBIX
TpPaBM HEYIIOBIETBOPUTENILHBL. HecMoTps Ha epBoHayaIb-
HBIH ycIieX peaHIMallOHHBIX MEPOIIPUATHIL, IPIMEPHO B
18-32% Bcex citydaeB MalMeHThl yMUPAIOT B (ha3e MIOKa.
B 0-4% ciyyaeB oTMedeHa yclielIHas peaHHMalus Ipu
TpaBmaTHdeckoM mmoke [8]. Ilo maHHBIM pa3HBIX aBTOPOB
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CpeHUI BO3pPACT MALMEHTA C MOJUTPABMOM COCTABIISET
no 38,5 met [1,3,7].

Llenpro uccnenoBaHus IBUJIOCh U3yUYEHUE pENapaTUBHON
pereHepanuu KOCTel B yCIOBHAX AETUAPATAIIMOHHBIX Ha-
PYLUEHUI OpraHu3Ma.

Matepuana u Metoabl. C IIeTTbI0 H3yUCHHS peapaTuBHON
pereHepanuy KOCTel B yCIOBHAX AETUAPATAIIMOHHBIX Ha-
PYILIEHUH OpraHn3Ma NPOBEICHBI SKCIIEPUMEHTAIbHBIE HC-
cienoBaHus Ha 72 GenbIx 1a00paTOpHBIX KPBICAX-CaMITax
MOJIOZIOTO BO3pacTa.

HccnenoBanust IPOBOMIIH B OJJMHAKOBBIX ISl BCEX CEpUit
IKCIIEPUMEHTOB YCJIOBHSIX B COOTBETCTBHU ¢ «OOIIMMU
STHYECKUMH MIPUHIMIIAMU YKCTIEPUMEHTOB Ha KHUBOTHBIX,
yTBepxkIeHHbIMU | HalroHaIbHBIM KOHTPECCOM 110 0103~
tuke» (Kues, 2001). IIpoBonmiocs exxeTHEBHOE HAOTIOE-
HUE 32 TIOBEJICHUEM U OOIINM COCTOSTHHEM YKHBOTHBIX.

[To mokasaTesro BOIHOTO Je(HIIUTa Pa3IHYatoT TPU CTe-
MEHU JICTHPATAIMN: JETKYIO (Ie(UIIUT BOJbI JOCTUTALT
2-5%), cpennioio (5-10%) u Tspxemyro (6ombre 10%). s
IKCTIEPUMEHTA MbI HCIIOIb30BAIH KUBOTHBIX C TSDKEION
CTETICHBIO 00E3BOKMBAHMS.

Co00TBETCTBEHHO IKCIIEPHMEHTAILHON MOJIEIH BCE KMBOT-
HbIe OBUIN pa3/iesieHbl Ha CICAYIOIINE CEPUH U IPYIIIIbL:

I CEPUS — xoHTpOJIBbHASA: B YCIOBHAX CTEPUIBHON OTIe-
panMoHHON Mo 3()UPHBIM HMHTASIIMOHHBIM HapKO30M
HAHOCWJICS JBIPUYATHIN Ae(eKT O0mbiiedepnoBoil KocTh
CTOMATOJIOTHYECKIM OOpoM amameTpoM 1,2 MM Ha rpa-
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HULE IPOKCUMAJIBHOM U LEHTPAJIbHOU TPETU MEIUAIbHON
noBepxHOCTH Anaduza. OnepalnuoHHy0 paHy 3aKpbIBaIH
KOKHBIM IITBOM, KMBOTHBIX BBIBOAMIM U3 HapKo3a U CO-
JIep’Kanyu B CTAllMOHApHBIX YCJIOBUAX BUBapusa. Kpbichl
HAXOJAWJIKMCh Ha OOIIEeM pallMOHE BUBApHUs U ObUIH pasje-
JICHBI TI0 CPOKAM HCCIIEJOBAHUS COOTBETCTBEHHO CTaAUAM
penapaTtuBHOro ocTeoreHesa [4].

IT CEPUS — skcnepuMeHTalbHasA, )KUBOTHBIE KOTOPOii
OBLTH pa3JeieHbl Ha TPH IPYIIIBI B 3aBUCUMOCTH OT B/
Jleruiparauu.

KpbicaM nepBoii rpynibl MOJIeIMpOBaIach o0mas J1erui-
paTauus TSKEIJIOM CTENEHU ITyTEM COAEPKaHUS JKUBOTHBIX
Ha IOJIHOCThIO 0€3BOJIHON nueTe Ha mpoTsokeHuu 10
JHel. B kauecTBe e1bl OHYU NOJIyYalld IPAHYIUPOBAHHBIN
KOMOHKOPM.

JKuBOTHBIM BTOPOI IPYIITBI MOAETHPOBATIOCH KJIETOUHOE
00e3BOKMBAHNUE TSKENOM CTeNeHU. B kadecTBe MUThs KPBI-
cbl omy4anu 1,5% runepToHudeckuit pacTBOpP MHUIIEBOIT
COJIH, @ KaK ey — TPaHyJIUpOBaHHbIN KOMOUKOpM. Tspxenas
CTENeHb 00C3BOXKUBAHMUS JOCTUTaNach yepe3 28-30 nHeit
SKCIEPUMEHTA.

JKuBoTHBIC TpeTheH TpyMMBI — 3TO KPBICHI CO CMOJIENHU-
POBAaHHBIM BHCKJICTOYHBIM 0663BO)KI/IB3HI/ICM Oopranmusma
TSDKEJION CTENEHHU, KOTOPOE JOCTHraJIoCh MPEObIBAHUEM
UX B TEYCHHUE TPEX MECSIEB Ha OecCconeBol Tuere, a BOJ-
HBIA PAI[MOH COCTABJIUT OMAMCTUIUIMPOBAHHYIO BOIY C
J00aBICHIEM AUYpPETHKA (JTa3HKC).

JKuBOTHBIM BCEX 3KCIIEPUMEHTAJIBHBIX CEPUH HAHOCHIN
TpaBMy 00JbLIEOEPLIOBOI KOCTH O JOCTHKEHHIO COOT-
BETCTBYIOILEH CTETIeH! 00€3BOYKMBAHUS U IIEPEBOIMIIN Ha
OOBIYHBIN MUTHEBOW M MHIIEBOH PAIHOH.

[To 3aBeplIeHNH CPOKA OIIBITA ACKATIMTAIINIO KPBIC TPOBO-
JUAITH 1107 3pUpHBIM Hapko3oM 4yepes 3, 15 u 24 cyTok nocie
onepanru B COOTBETCTBHUU CO CTAAUAMU PEapaTUBHOI'O
ocrteorenesa [4]. ITocre BbIBeICHUS KPBIC U3 IKCIIEPUMEHTA
y HUX 3a0Upach OONBIICOCPIIOBBIC KOCTH.

CTpyKTYpHO-METa0O0INYECKOE ITPOSIBIICHUE PErapaTHBHOTO
OCTEOTeHe3a U3y4alu C MOMOIIBI0 HUKEIPHUBEICHHBIX
METOJIOB UCCIICIOBAHHUS.

Tucmonozuyeckoe ucciedoganue yuacmka depexma.
Jnist IPUrOTOBIICHHST THCTOJIOTHYECKUX TPENapaToB Bbl-
JETIAIM MECTO KOCTHOM MO30JH, KOTOpoe (DHKCHPOBAIIH
B 10% pactBOpe HelTpanbHOTO (GopMaiHa, TPOBOIUIH
JeKanblIIMHUPOBAaHUE B PAacTBOpe TpHJIOHA b B TeueHue
JBYX MecALeB, 00e3BOKUBAIU B CIIUPTAaX BO3pacTalomIeH
KOHIIGHTPAILIMH | 3ajuBaiu B napadus. [oToBuiIM rucro-
JIoTHYecKue cpesbl TommuHon 10-12 MKM U OKpamuBaim
UX TeMaTOKCHJIMH - 903MHOM U 110 PomanoBckomy-I nm3e.
[TonmyuyeHnHbIe mpenaparsl H3y4ajy C HOMOIIbI0 CBETOBOIO
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mukpockorna “OLIMPUS”. M3o0paxeHust XpaHUIH Ha
BUHYECTEPE CO CIEAYIOUIeH Me4aThio I[BETHBIX MJLIIO-
CTpauuid.

Mopgomempus eucmonozuveckux npenapamos. Mop-
(homeTpryecKre UCCICAOBAHUS POBOAMIN C TIOMOIIBIO
KOMIBIOTepHBIX mporpamMm “Buaeo Tect 5,0” u “Buneo
pasmep 5,0”. Uepes 3 aus mocie HaHeceHUs nedekra
M3y4aJicsi KIIETOYHBIN COCTaB pereHepara B BU/Ie IPOLCHTa
OT/ICNBHBIX MOMYJISLUHA KIETOK OT UX 00IIEro KoJn4ecTBa
B yuactke nedexra. [Ipooancs noxcuer GpudpodiacTos,
Makpodaros, JTMMQOIHUTOB, IIA3MOIIUTOB, HEUTPO(DUIIOB
n Manoguddepenunpoanubix kietok (MJIK).

B ructonornueckux mpemnaparax, MOJyYCHHBIX B Jallb-
HelIue CpoKH pernapaTUBHOTO OCTEOTeHEe3a, OTPEACIISIITH
MPOLIEHTHOC COJCP)KAaHUE T'PAHYIALUOHHOU, Gudpope-
TUKYJISIPHOH, TPyOOBOJIOKHUCTOM M IIACTUHYATON KOCT-
HOW TKaHd. V3Mepsutd TOJIIUHY KOCTHBIX TPaOCKyl Ha
nepudepuu 1 B ICHTPAJIBHOM y4acTKe Jedekra, a TakKe
00I1yI0 MIIOIIAAb COCYIOB B pereHepare U CpefHuil aua-
METp COCYAOB pereHepara.

Pesyabrathl M X o0cyxkaeHue. B rpymnmne MHTaKTHBIX
JKMBOTHBIX Ha 3 CYTKH DKCHEPHUMEHTa MPOUCXOIUT (op-
MHPOBaHHE TeMaTOMbI, KOTOpas B MOCIEAYIOUIEM MOJ-
Bepraercs nepectpoiike. OCHOBHBIM KOMIIOHEHTOM 3TOTO
neprozia B ieeKTe SABISETCs He3pelasi rpaHy IsIIMOHHAs
TKaHb C HU3KOW IJIOTHOCTBIO KIIETOK, KOTOpasl OKpy»XKa-
€T ¥ NPOHU3BIBAET 00JIACTh I€MAaTOMbI, YTO BH3YaJIbHO
MOJATBEPKIACT MPOLECC TUIEPEMHUH C PACIIUPEHHBIMHU
3aCTOMHBIMU Kanwuispamu. Busyanusupyercst Oosbiioe
KOJINYECTBO Pa3HOKATHUOCPHBIX KaMUIUISIPOB, KOTOPHIE
6epyT Haualo OT HEMOBPEKACHHBIX COCYAOB U Ipopac-
TalOT B HaIpaBJICHUU ydacTKa nepenoma. Habmogarores
HEOOJIBIIIIE OCTPOBKH, Ha KOTOPHIX 00HAPYKUBAIOTCS HUTH
(huOpyHa, SPUTPOLMTHI M pa3pylIeHHbIC JeHKoMTHL. Bee
3TO SABJSIETCA CICACTBUEM MOCTTPAaBMaTHUECKON FeéMaTOMBI.
MHUKpPOCKOITUUYECKH BU3YaJIM3UPYyeTCs TPaHHLA, KOTopas OT-
JICTSIET 30HY JIe)eKTa KOCTH OT CaMOW MaTePHHCKON KOCTH.

['uctomMophoMeTpHst ITPEnapaToB JaHHOTO MEPHOIa UCCITe-
JIOBaHUSI CBUJIETEILCTBYET O HEOJHOPOIXHOCTH KIIETOYHOTO
cocraBa pererepara. Cpeau KIeTok mpeodiaaanu hpudpo-
6J'IaCTI)I )41 J'II/IM(bOI_lI/ITI)I, KOJIMYCCTBO KOTOPBIX COCTABUJIO
33,4040,12% u 24,90+0,21%. IIponieHTHOE ComepKaHKe
Makpogaros cocrasmio 12,60+0,07%, manogudepeHiu-
POBaHHBIX KIIETOK - 9,50+0,23%, HelTpohUIIOB U TI1a3MO-
uutoB - 11,80+£0,05% 17,84+0,04% cOOTBETCTBEHHO.

Ha 3 cyTku mociie HaHECCHHUS TPAaBMBI IIPU OOIIEM U KJIe-
TOYHOM OOE3BOKMBAHUU, NE(PEKT 3al0JIHEH IeMaToOMOH,
KOTOPasi COCTOMT U3 DIIEMEHTOB KPOBH, OCKOJIKOB TPaBMH-
pOBaHHOW KOCTH, HUTEH (PpUOpHHA, HEKPOTU3UPOBAHHBIX
TKaHel u kietok (puc. 1). [lo xpasm nedexra HaunHaeT
00pa30BBIBATHCS TPAHYISIIOHHAS TKaHb ITyTEM 3aMellie-
HUSI reMaToMbl. [IpOMCXOIUT n3MEHEHHE KIETOYHOTO CO-
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cTaBa pereHepara: Kak MpH OOIIeH, TaK ¥ PH KJICTOYHON
JIeTUIpaTallii yMEHbIIAETCs KOJM4ecTBO (prudpobdiaacToB
Ha 7,46% (p<0,05) u 17,17% (p<0,05), makpodaros Ha
7,90% (p<0,05) u 14,79% (p<0,05), u yBenuuuBaeTcs
coneprxkanue aumdonuros Ha 2,42% (p<0,05) u 9,43%
(p=0,05), nmeritpoduios - Ha 22,76% (p<0,05) u 5,06%
(p=<0,05), iasmonutoB - Ha 10,98% (p<0,05) u 12,14%
(p<0,05), COOTBETCTBEHHO.

Puc. 1. Pecenepam 6onvuiebepyosoti kocmu Kpbicobl HA 3
CYMKU NOCILe HAHEeCEHUsi MPAsMbl 8 YCIL08USIX 00w ell Oecu-
opamayuu msixcenot cmenenu. OKpacKka 2emamokcuium-
203un. X400

M ®dubpobnacTbl

9.11%

8.31% B IumdoumnTsl

17.55% Makpodaru

He#tpodunbl

11.17% B ManoanddepeHumposaH-

Hbl€ KNIeTKU

MnasmouyuTol

Puc. 2. Knemounwiii cocmag peecenepama na 3 cymru
PenapamusHozo ocmeo2enesa npu msdiceiol cmeneHu
BHEKILEMOUHO20 0DE360CUBAHISL

Tsoxenas crereHb BHEKJIETOYHOTO O6C3BO)KI/IB3HI/IH UMEET
CPaBHUTEIIBHO OOJIEE BRIPAKCHHOE BIMSIHIE HA IPOTCKAHUE
pernapaTuBHBIX MPOIECCOB. B pereHepare Mbl 0OTMeYaeM
0oJiee 3HAUMTENFHOC YBEIHUYCHUE UIONIAIH TeMaTOMBI,
KOTOpask YXY/IIIAeT MPOIECChl OCTCOTeHE3a 30HBI EPeIto-
Ma. B kiierouHoM cocraBe remarombl HaOIoaercs oosee
BBIPAKCHHOC B CPABHCHUU C MPEALIAYIIIUMH I'pylIiaMu U
KOHTPOJIEM YMEHbIIIEHUE KondecTBa (prOpo0acToB - Ha
22,37% (p<0,05), a makpodaros - Ha 11,32% (p<0,05).
[Tpu sTOM yBeaMYHMBaETCS KOJIMYECTBO JTMM(OIMTOB Ha
12,17% (p<0,01), mnazmouuToB - Ha 16,81% (p<0,05)
u, ocobeHHo, HeliTpoduios - Ha 48,72% (p<0,05) (puc.
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2). Yruerenue GpubOpobiacTHOTO U MakpoQarajibHOTO
T hepoHOB OoJIee 3HAUUTEIHLHO B CPABHCHUU C OOIIUM
U KJICTOYHBIM 00C3BOKHBAHUEM U, 110 BCCH BEPOSTHOCTH,
YXYAIIMT KOPOCTh U KAYECTBO PErapaTHBHHUX MPOIIECCOB
B JIaJIbHEUILIEM.

C nocnenoBarelibHbIM 00pa30BaHUEM COCY/IOB, Ha 15 cyTkH
y KOHTPOJIBHUX JKUBOTHBIX, Hapsiay ¢ GUOPOPETUKYIISIP-
HOM TKaHbIO (DOPMYIOTCSI KOCTHBIE IUIACTHHKHU, KOTOPBIC
OKpAIMBAIOTCS HEPABHOMEPHO U MEHEE HHTEHCHUBHO, YeM
MOBpPEXCHHAs KOCTh. B nanbHeiieM HoBOoOpa3oBaHHbIE
KOCTHBIE TPaOeKyJIbl ONAIOTCS MUHEpAIIU3alnH, U TIPH
9TOM B 30HE, TJIe TPOLeCcChl OcCU(UKALIMK HanboJIee Bbl-
paxkeHbl, HaOroaeTcst OoJjiee 3HAUYUTENILHOE Pa3BUTHE
COCYIOB.

JlomuHupytoleit TkaHbio perenepara ssisercst puopope-
TUKYJISIPHAS TKAHb, KOJTMYECTBO KOTOPOH YMEHBILIAETCS 110
CPaBHEHUIO C PAHHUMH [EPUOIAMH U TPyOOBOJIOKHHUCTAS
KOCTHAs TKaHb, KOTOpasi 3aMCHsCT (PUOPOPETUKYISIPHYIO
TKaHb perenepara. Mx npoueHTHOE CoiepyKaHue COCTaBIIsI-
et 24,98+0,17% u 37,03+0,19% coorBercTBenHo. [lIuprna
TpabeKysl TPyOOBOJIOKHUCTON TKaHU B MEpUPEPUICCKUX
otaenax paBHa 9,31+0,07 MKM, B LIEHTPAJIbHBIX OT/AEIaX
perenepara - 24,13+0,02 MkM.

B artoT nepuoj HaunHaeT OPMUPOBATHCS TUIACTUHYATAS
KOCTHAsl TKaHb, KOTOpast 00pa3yeTcs MPEUMYIIICCTBEHHO CO
CTOpOHBI ItepuocTa. [ Ipy rucTonornueckom uccie10BaHuu
Z[aHHOI‘/II TKaHU OMPEACTIAOTCA OAUHOYHBLIC MMEPBUYHBIC
OCTEOHBI C KPOBCHOCHBIMH COCYIaMH B IICHTPE, KOJIUYC-
cTBO KOoTOphIX coctasnseT 10,73+0,04%. B atot nepuon
MPOUCXOMIAT U3MCHEHHS B COCYJIUCTOM KOMITOHCHTE pereHe-
para, XapaKTepH3yOIIMeCs: HATMUHEM apTePUOJ C YBEITMICH-
HBIM, 110 CPABHEHUIO C MPEALIAYIIUM TCPMHUHOM, ITIPOCBETOM
Ha (poHe 00I1Iero YMEHBIICHHUS KOJIMYECTBA COCY/IOB, 00IIast
IUIOMIA/IH KOTOPBIX cocTaBiseT 468,18+1,86 Mrm?,

Tspkenasi cTeneHb 0o0WICH meruaparanuu Ha 15 cyTku
IKCIIEPUMEHTA XapaKTepHU3yeTCsl HE3HAUUTEJIbHBIM YBEJIH-
YCHHUEM I10 CPABHCHHIO C KOHTPOJIBHBIMHU KpbICaMu (PrOpO-
petuxynaspHoi Tkauu Ha 0,73%, yMeHbIIEHHEM TUTONIAAN
rpyOOBOJIOKHHCTON W TUIaCTHHYATOW TKaHu Ha 15,47%
(p<0,05) u 15,26% (p<0,05) cooTBeTcTBeHHO. TommuHa
TpabeKys yMeHbIIaeTcst B IEHTpe pereHepara Ha 16,72%
(p<0,05), a Ha mepudepuu - Ha 15,28% (p<0,05). Cpenuuit
JUaMeTp COCYIOB U uX muromaab Ha 17,29% (p<0,05) u
15,2% (p<0,05) MeHbIIIe, UeM Y HHTAKTHBIX KPBIC.

IIpu xieTouHOM ferugparaluu B JaHHbBII TEPMUH UCCIIC-
JIOBaHUs B 001acTH ehekra HaOIFIAr0TCS HCTOHYCHHBIC
KOCTHbIE OaJIKi, Ha TOBEPXHOCTH KOTOPBHIX BCTPEYAIOTCS
eIMHUYHBIE 0CTE00IaCThI, a IPOCTPAHCTBO MEXIY Tpade-
KyJIaMH 3aI10JIHEHO OOJIbLICH YacThlo (GHOPOPETHKYIISIPHOM
TKaHbI0, HEOOJIBIINM KOJIMYECTBOM KPACHOTO KOCTHOTO
MO3ra U TPaHyJIALIMOHHOW TKaHbIO, KOTOpasi OTCYTCTBYET
B COOTBETCTBYIOILICH CTaIMHU PErapaTHBHOTO OCTEOreHe3a
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y KOHTPOJIBHOHM TPYIIIbI )KUBOTHBIX. [IpolieHTHBIE 1MO0-
Kazarenu riomann GuOpOPETUKYISIPHON TKAHU BBILIE
KOHTPOJIbHBIX MoKa3areineit Ha 8,83% (p<0,05), a rpa-
HYJISIIAOHHOM TKaHU cOoCTaBIsOT 6,12+0,13% (p<0,05).
[Tnomans muacTHHYaTON M rpyOOBOJIOKHUCTOM KOCTHOM
TKaHU CHIDKEHA M0 CPAaBHEHMIO C KOHTposieM Ha 15,46%
(p<0,05) u 16,14% (p<0,05) cooTBETCTBEHHO.

Ha 15 cyTku penapaTHBHBIX MPOLIECCOB MPU BHEKJIETOY-
HOM 00€3BOKMBaHUM 30HA pereHepara 3arnojiHeHa (Qu-
OpOPETHUKYISIPHOM, IPyOOBOJIOKHICTONW U IIACTHHYATOM
KOCTHOM TKaHBIO, TUIOHIA[h KOTOPBIX YMEHbINIAETCS Ha
2,34% (p=<0,05), 15,73% (p<0,05) n 18,17% (p=<0,05)
COOTBETCTBCHHO, B CPABHCHUU C KOHTPOJbHUMH KH-
BOTHBIMH. BOJIOKHA IpyOOBOJIOKHUCTON KOCTHOW TKaHU
MECTaMU TEPSIOT YMOPSJOYEHHYIO MPOCTPAHCTBEHHYIO
OPHUEHTAIMIO, 3HAYUTEIbHOE KOJMUYECTBO BOJIOKOH UMEIOT
MEJIKOTIETIINCTOE CTpoeHue (puc. 3).

Puc. 3. Pezenepam bonvutedepyo6oii kocmu Kpwicol Ha 15
CYMKU ROCIe NEPeloMa 6 YCI08USIX BHEKIEMOUHOU Oelu-
Opamayuu msixcenoti cmenenu. OKpacka 2emamoxcuiun-
203un. X200
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m GubpopeTUKyNApHan TKaHb

Habnronaercs 3ameyieHrue (OpMUPOBAHHUS [TACTHHYATON
KOCTHOM TKaHH, [IPU U3YUCHUH KOTOPOU BBISIBIICHO HAJTMINE
HE3pEJIbIX OCTEOHOB U YMEHBILICHHE KOJIMYECTBA 0CTe00a-
croB. O mIyOOKUX HapyIICHUSIX pernapaTiBHUX MPOLECCOB
CBHJICTEIILCTBYET HAJIMYME B pEreHepare IPpaHyJIsIIHOHHOMN
TKaHH, CONICPIKAHNE KOTOPO# cocTarisier 5,17+0,04% (puc.4).
JlaHHas TKaHb HE BBIABISIETCS Ha 15 CyTKM B pereHepare
KOHTPOJIbHBIX JKHBOTHBIX, UTO SIBJISICTCS IPU3HAKOM JTHCPEre-
Hepaiwi. KocTHbie 6aIki HCTOHYCHHBIC KaK B IICHTPAIbHBIX
oraenax Ha 17,46% (p<0,05), tak u no nepudepun pere-
Hepara Ha 13,44% (p<0,05). [Tnomanps cocyaucroro pycia
YMCHBIIICHA B CPaBHEHHHU C KOHTpoJieM Ha 15,34% (p<0,05).
Cocy/1ibl paciMpeHbl, MECTAMH I10 TUITY CHHYCOH/IOB, C TIPH-
3HAKaMH MOJTHOKPOBHSL.

Ha 24 cyTku y ’KMBOTHBIX KOHTPOJIBHON CEPHH HHTEPMETH-
apHasi KOCTHasi MO30JIb ITPE/ICTABIICHA [TPEUMEIILYCTBEHHO
[IACTUHYATOW KOCTHOW TKAaHBIO - HauOoJIee 3peiioi u3
KOCTHBIX TKaHEW, KOTopas BBIIOJIHSET (PYHKLIUH BO3JIO-
JKCHHBIC Ha KOMITAKTHYIO KOCTh. Bajku OkpammBaroTcs
0osiee paBHOMEPHO W IMOYTH TaK K€ MHTEHCHBHO, KaK
W MaTepuHCKasi KOCTb, YTO SIBJISETCS] MOATBEPIKIACHUEM
occuuKauy KOCTHOHM TkaHH. YacTh 0CTe00IacTOB, 3a-
MYPOBBIBACTCSl B OPraHMYECKUI MaTPUKC Ha Pa3IHMYHOM
ryOWHE W MOCTENeHHO Mu(GEpPeHITUPYIOTCS B OCTEO-
LUTHL. YMEHBIICHHE KOJIMYECTBA OCTEOLIUTOB MPUBOIUT
K 3a/iep)KKe 00pa3oBaHUsl OPraHNYecKoro mMarpukca. B
MHTEpMEIMapHOI KOCTHOW MO30JIM MECTaMH HaOII0IaeTCst
MOTNIEPEYHOE PACIIONIOKEHHNE KOCTHBIX 0aJIOK, 00YCIIOBJICH-
HOE [POPACTAIOIIMMH B JJAHHOM HaIlpaBJIeHHMH KPOBEHOC-
HBIMH COCY/IaMH, KOTOpbIE 00ecreynBatoT ee Tpoduky. B
MEKOAIOYHBIX IPOCTPAHCTBAX MPOJIOKACTCS AKTHBHOE
(hopMHpOBaHKE TIEPBUYHBIX OCTEOHOB, KOTOPHIE MMEIOT
OBaJIbHYIO (DOPMY M COCTOSIT M3 3-5 KOHICHTPUYCCKUX
IUIACTUHOK. [ pyOOBOJIOKHUCTAS! KOCTHAS! TKAHb YCTYIaeT
MECTO IUIACTUHYATOH U COCTOMT M3 KPYIHONETIMCTOM
CCTKH TpaleKyII.

eTOYH
06e3B0XKMBa

pr6OBOIIOKHVICTaﬂ KOCTHaA TKaHb M nacTMHYacTan KOCTHaA TKaHb

Puc. 4. Tranesoui cocmas pecenepama na 15 cymku penapamugrozo ocmeozenesd
npU MACENoU Cmeneny paiuiHblX U008 00e360CUBAHUS
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TonmuHa HOBOOOPA30BaHHBIX KOCTHBIX TPaOCKyJ CO-
CTaBJISICT B Mepu(epruuecKux OTAeIaX KOCTHOH MO30JI1
19,41+0,21MKkM, a B neHTpanbHbIX - 45,86+0,23MKM.
KoMrmakTHOE BEIIECTBO BOCCTAHOBJICHHOTO auadusa, B
OCHOBHOM, ITPEJICTABJICHO [JIaCTUHYATON KOCTHOM TKaHBIO,
coniepkanue kotopoit cocrapiseT 45,68+0,23%. B 1o xe
BpeMsi KOJIMUYE€CTBO TPYyOOBOJIOKHUCTON KOCTHOW TKaHW -
13,18+0,02%.

l'ucronornueckas kapTHHA pereHepara IpH Bcex Uccieaye-
MBIX BUJaX JAeTUApaTay Ha 24 CyTKU MOCIE HAHECCHUS
Jie(eKTa XapaKTepu3yeTcsl HATMYMeM KOCTHOW TKaH!U pas-
HOU CTEeNeHH 3pesiocTH. Perenepar, B OCHOBHOM, IPE/ICTaB-
JICH IJIACTUHYATOH U IPyOOBOJIOKHUCTON KOCTHOM TKaHBIO
(puc. 5). [TnacTuHyarasi TKaHb PACIONIOKEHA I10 IEPUMETPY
Jedekra 1, HeCMOTpsI Ha rpeolliaiaHue B perenepare, eé
IUIOIIA b CHU3UIIACH T10 CPABHEHHIO C KOHTPOJIEM IpHU 00-
ieM o6e3BokuBaHuK Ha 22,82% (p<0,05), npu KJIETOYHOM
— Ha 22,26% (p<0,05), npu BHekIeTouHOM — Ha 23,84%
(p<0,05). I'pyOOBOIIOKHUCTAsE TKAHb CKOHLICHTPUPOBaHA
OJrKe K LICHTPY U €€ COIepIKaHNe YBEJINYEHO MpH o01eit
neruaparanuu Ha 5,92% (p<0,05), npu KJIETOYHOH — Ha
6,53% (p<0,05), npu BHEKIETOUHOM — Ha 2,51% (p<0,05).
Mexay chopMHUPOBABIIUMHCS UCTOHUCHHBIME KOCTHBIMU
TpabeKyJIaMH MPOCTPAHCTBO 3arOIHEHO (PUOPOPETHKYIISIP-
HOM TKaHBIO, UTO HE XapPAKTEPHO JJIs1 KOHTPOJIbHOMU I'PYIIIIbI
JKUBOTHBIX M CBHUICTEIBCTBYET O MPHU3HAKAX [YOOKOM
3aJIePKKHU perapaTUBHUX MPOLIECCOB.

Puc. 5. Pecenepam 6onvuiebepyosoti kocmu Kpulcbl HA
24 cymru nocie nepenoma 8 yciogusx KiemouHol 0ecu-
opamayuu msigxcenot cmenenu. OKpacka 2emamoxcuium-
203un. X200

BriBosbI:

[Ipu cpaBHEeHUHU BIUSHUS Pa3IUYHBIX BUJOB 00€3BO-
KWBaHUA Ha NMPOTEKAHUC pe€HapaTUBHBIX NPOLECCCOB
oTMeuaeTcsi Ooyice 3HAYUTENbHOEC YyrHeTeHHE (-
OpoOiacTtHoro U MakpodarainbHoro aupdepoHoB Ha
TPETbU CYTKH HaOIIONEHHS NPH BHEKJIETOYHOM 00e-
3BOKHWBAaHHUHU 1O CPABHCHUIO C O6IlII/IM " KJICTOYHBIM,
KOTOPO€ NPOSABIAECTCA B yXYAIIEHUU penapaTUBHBIX
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npoiieccoB B nanpHedmem. Tak, Ha 15 cyTku mpu Bcex
BHJIaX 00€3BOKMBAHUS K KOJIMYECTBEHHBIM U3MECHEHH -
SIM IPUOABIISIOTCS Ka4eCTBEHHBIC (HAJMYUE OCTATKOB
TpaHYJISIUOHHON TkaHuU). Te ke KaueCTBCHHBIC
oTnuyus HabnomawTcs U Ha 24 CyTKH, KOrjia B
pereHepaTre COXpaHSIOTCS OCTaTKH (GpUOpPOpEeTUKy-
AspHOW TKaHu. Takum 0Opa3zoM, B HKCIIEPUMEHTE
YCTAHOBJICHO BIMSAHUE JETUApPATAllUM Ha YTHETCHHUE
pemnapaTHBHOrO OCTEOTreHe3a U BHEKJIETOUHOTO 00e-
3BOKMBAHUS HA pereHepanmio KOCTH.
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SUMMARY

REPARATIVE OSTEOGENESIS OF TUBULAR
BONES IN THE CONDITIONS OF VIOLATION OF
WATER-SALT EXCHANGE

Lohosha A., Slisarenko O., Ogienko M., Bumeister V.,
Prykhodko O.

The Sumy State University Medical Institute, Ukraine

The purpose of the article was to study the bone repara-
tive regeneration in disorders caused by the dehydration
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of organism. Studies were conducted on 72 white labora-
tory young male rats. The structural and metabolic dis-
plays of reparative osteogenesis were studied by means
of histological research of defected area, morfometry of
histological preparations by means of the computer pro-
grams "Video Test 5,0" and "Video size 5,0". Quantitative
disorders of regenerated cellular composition were found
on the 3-rd day. Atypical granulation tissue was found on
the 15-th day. The delay of regeneration — on the 24-th
day. It was concluded that the inhibition of reparative os-
teogenesis occurred under the influence of dehydration.
The strongest impact on the process of bone regeneration
was caused by an extracellular dehydration.

Keywords: bone reparative regeneration, dehydration,
rats.

PE3IOME

PEINTAPATUBHBIII OCTEOTEHE3 TPYBYATBIX
KOCTEM B YCJIOBUSIX HAPYIIEHUS BOJHO-
COJIEBOI'O OBMEHA

Jloroma A.U., Caucapenko A.B., Oruenxo M.H., By-
Mmeiictep B.U., IIpuxoasko O.A.

Meouyunckuii uncmumym CyMcKo20 20CyO0apcmeentozo
yuusepcumema, Cymul, Yxpauna

C 1enpl0 U3yUeHUsl permapaTUBHON pereHepalun KOCTen
B YCJIOBUSX JI€rMJIpaTalliOHHbIX HAPYLIECHUM OpraHu3Ma
NPOBE/ICHBI UCCIIE0BaHUs Ha 72 OenbIx J1a00opaTopHBIX
KpBICax-cammax Mmosioforo Bo3pacta. CTpyKTypHO-
MeTaboINUECKUe MPOSIBIICHUS pernapaTuBHOTO
OCTEOreHe3a M3ydaldd C TOMOIIbIO THCTOJOTHYECKOro
UcclefoBaHUs  ydacTka  jedekra,  Mopdomerpun
TUCTOJIOTHYCCKHUX nmpenaparoB u KOMIBIOTEPHBIX
nporpamm "Bugeo Tect 5,0" u "Bumeo pasmep 5,0".
Ha 3 CYTKHU BBIABJICHBI KOJUIMYCCTBCHHBIC HApPYUICHUA
KJIETOYHOro cocTaBa pereHepara. Ha 15 cyTkum Ha
(oHEe CHIDKEHHUS IUIOIIAAN HOBOOOPA30BaHBIX TKAaHEH
06Hapy>1<1/IBaeTc;1 HCTUIIMYHAA JJId JaHHOTO CpOKa
rpaHy/IAuoHHas TKaHb. O 3aepKke perenepanuu Ha 24
CYTKH CBUJETEILCTBYIOT OCTATKH (HO-POPETHKYISPHOM
TKaHW Ha q)OHe CHHMIKCHHA TILI10IIa AN IUTACTUHYATON |
rpyOOBOJIOKHHCTON TKAHEH.

Takum 00pa3oM, B DKCICPUMEHTE YCTAHOBJICHO BIIMSHHC
JIETUJpaTalvi Ha YTHETeHUE penapaTiBHOIO OCTEOreHe3a U
BHEKJIETOUHOT'O 00E3BOKUBAHMS HA PETeHEPAIHIO KOCTH.
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UBIQUITIN IN COMBINATION WITH ALCOHOL STIMULATES
PROLIFERATIVE ACTIVITY OF HEPATOCYTES

ISujashvili R., 2Bakuradze E., 2Modebadze 1., 2Dekanoidze D.

1. Beritashvili centre of experimental biomedicine;
2lv. Javakhishvili Thilisi State University, faculty of exact and natural sciences, Georgia

Ubiquitin is a small highly conserved, thermostable protein
of eukaryotic cells. Ubiquitin plays a key role in posttrans-
lational modification of proteins and regulates numerous
cellular processes [12]. The role of endogenous ubiquitin
in regulation of intracellular transformations is comparably
well studied, but less is known about the functions and
behaviour of extracellular ubiquitin.

An incomplete functioning of ubiquitin-proteasome sys-
tem plays an essential role in human diseases aetiology
[20,23]. A number of diseases are caused by the inhibition
of functions of ubiquitin proteasome system, whilst others
are caused by accelerated degradation of proteins [2,4,26].
Despite the fact, that the study of pathogenesis of liver
alcoholic disease is carried out at increasing intensity and
is known that liver regeneration after injury requires hepa-
tocytes proliferative activity, the main mechanisms of its
progress are still less known [19]. Alcohol related disorders
in ubiquitin proteasome system appear to be connected
to the generation of highly reactive oxygen species that
can inactivate proteins and lead to irreversible pathogenic
processes in liver cells [5,8,10]. Alcohol dehydrogenase
and cytochrome P450 convert alcohol into acetaldehyde.
Alcohol can increase resistance of P450 to degradation in
proteasome. Elevated levels of P450 lead to excessive ac-
cumulation of oxygen species that inactivates proteasomes.
Here should be mentioned that alcohol leads to accelerative
degradation of endogenous antioxidants in hepatocytes.
Moreover, extracellular ubiquitin inhibits platelet activ-
ity and the growth of normal hematopoietic progenitor
cells [3,6,24]. Among different signalling molecules acti-
vated by IL6, extracellular ubiquitin led to degradation of
STAT3, which caused the suppression of hematopoietic
cell growth and increased number of apoptosis. Transcrip-
tional factor STAT3 is involved in liver regeneration as
well [7,13,15,17,18]. Now it is evident that extracellular
ubiquitin regulates intracellular processes.

The goal of our study was to elucidate what kind of
changes might occur in hepatocytes proliferative activity
under influence of in vivo injected extracellular ubiquitin
in alcoholic liver at the cellular level.

Material and methods. Female white rats weighing 140
gr. were used for study. Light microscope “Zeiss” has been
used for observation of samples. Tissue samples were
sectioned by the microtome “MPC 2 USSR. Micropho-
tographs were taken by “Olimpus CZ 4040” camera Japan.
Statistical analyses were performed using Student’s test.

86

Ubiquitin and other reagents purchased from Sigma and
Abcam.

Modelling of alcoholic liver disease

Rat model of alcoholic liver disease was prepared [1].
Animals were placed separately in individual cages. Giving
alcohol was started after three days adaptation increas-
ingly from 5% up to 20% alcohol per 50ml liquid a day
during a week. Rats were given 20% alcohol during next
11 weeks. Diet was dry including corn and wheat seeds
and unsaturated oil..

Animal groups:

After 11 weeks alcohol consumption animals were divided
into — 2 groups of alcoholic rats and 2 groups of healthy
animals as control for each test group exposed to the cor-
responding treatment.

I —group of partially hepatectomized rats;

IT - group of partially hepatectomized alcoholic animals;
[T —group of partially hepatectomized rats intraperitone-
ally injected 200 pg/ml ubiquitin at once and 12 hours later
after partial hepatectomy; (Ubiquitin metabolism: half-life
variability is within the range of 9-16hs, t,,,<20h).

IV- group of partially hepatectomized alcoholic animals
with double intraperitoneal injections of ubiquitin (200 pg/ml)
at once and 12 hours later after partial hepatectomy.

Each of the four groups contained “a” and “b” subgroups.
“a” subgroups undergo colchicines mitotic index deter-
mination and “b” subgroups were used for immunohis-
tochemical analysis.

Tissue material has been taken at 29", 32™, 35% 38" hours
after partial hepatectomy. Animals were anesthetized by
ether before decapitation.

Tissue samples preparation

Partial hepatectomy was performed using the modified
method of Higgins and Anderson [9]. Tissue of animals
from each group after separation was fixed in 4% paraform-
aldehyde solution prepared in 0.1M phosphate buffered
saline (pH7,4). The samples were embedded in paraf-
fin, sectioned using a microtome and stained with H&E
(Haematoxylin-eosin). Tissue samples were studied under
the Light microscope.

Proliferative activity analyses
Img/kg of colchicines was introduced into the animals
of intact and test groups for determination of colchicine
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mitotic index. 5000 cells per sample were counted and
number of mitotic figures per 1000 cells (%o0) determined
mitotic index.

Immunohistochemical analyses

Blocking of endogenous peroxidase with 3% hydrogen
peroxide was performed on dewaxed and rehydrated slides
for 10 minutes. Heat induced epitope retrieval in citrate buf-
fer pH6 was used for 15 minutes to unmask Ki67 epitope.
Incubation with Ki67 primary antibody, [clone SP6], for
two hours (dilution 1:50) proceeded with the application
of biotinized secondary antibodies. Extravidin peroxidase
was added to slices and visualization was performed with
3,3’-diaminobenzidine as chromogen. 5000 cells were
counted per sample and Ki67 positive cells were determined
per 1000 cells (%o).

Results and their discussion. We studied the effect of
in vivo injected extracellular ubiquitin on proliferative
activity of hepatocytes after partial hepatectomy in mod-

elled alcoholic liver disease. In all groups of alcoholic rats
proliferative activity of hepatocytes were increased signifi-
cantly after ubiquitin injection, whereas in non-alcoholic
rats’ hepatocytes proliferative activity was decreased in
all similar groups. It should be noted that alcohol per se
decreases proliferative activity of hepatocytes [22].

Colchicine mitotic index is significantly increased after
partial hepatectomy at 32h point in hepatectomized non-
alcoholic animals of the first group. Alcohol significantly
decreased proliferative activity in hepatectomised animals
of the second group as compared with the first group. In
non-alcoholic hepatectomized animals of the third group
after ubiquitin injection is exposed the lowest proliferative
activity than in all other groups. Mitotic index is increased
significantly in hepatectomized alcoholic animals after
ubiquitin injection in the fourth group as compared with
the mitotic index of the second and third groups (Fig. 1). It
almost coincides with the result of the first group of intact
hepatectomized rats.
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Fig.1. a - Mitotic activity of hepatocytes after partial hepatectomy: Group 1 — partially hepatectomized rats;, Group 2
— alcoholic partially hepatectomized animals; Group 3 — partially hepatectomized non alcoholic rats intraperitoneally
injected 200pug/ml ubiquitin at once and 12 hours later after partial hepatectomy; Group 4 — alcoholic animals intrap-
eritoneally injected 200ug/ml ubiquitin at once and 12 hours later after partial hepatectomy;

Mitotic figures after: b — partial hepatectomy, c - alcoholic liver + partial hepatectomy,; d — partial hepatectomy + ubiq-
uitin; e — alcoholic liver + partial hepatectomy + ubiquitin. Scale bars: 20 um

Number of Ki67 positive cells has been increasing from after ubiquitin injection. Number of Ki67 positive cells
29h point and reached its peak of activity at 38h point is higher than it is in all other groups of animals at 32h
in the fourth group of alcoholic hepatectomized rats point (Fig. 2).
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Fig. 2. a — Ki67 positive cells after partial hepatectomy: Group 1 — partially hepatectomized rats;, Group 2 — alcoholic
partially hepatectomized animals; Group 3 — partially hepatectomized rats intraperitoneally injected 200ug/ml ubiquitin
at once and 12 hours later after partial hepatectomy; Group 4 — alcoholic animals intraperitoneally injected 200pg/ml
ubiquitin at once and 12 hours later after partial hepatectomy;

Ki67 positive cells in the liver: b —partial hepatectomy; ¢ -- alcoholic liver + partial hepatectomy, d — partial hepatectomy
+ ubiquitin, e — alcoholic liver + partial hepatectomy + ubiquitin. Scale bars:50 um

Hence, it is clear, that hepatocytes’ proliferative activity
in alcoholic liver is obviously stimulated after injection
of ubiquitin.

The high specificity of proteolysis contributes to correct
course of vital functions. Abundant cellular processes may
be conductive to the development of several severe disor-
ders and serious diseases. In general, the diseases belong to
two classes, resulting from accelerative or decreased rates
of degradation of different substrates [2,4,12]. Suppressed
proteasome function has been found to be a key factor in
the development of alcoholic liver disease. Alcohol affects
ubiquitin-proteasome pathway in the liver, slows hepatic
protein degradation causing proteins to accumulate in
hepatocytes [11].

Alcohol metabolic product acetaldehyde inhibits cell cycle.
CDK1 inactivation detains the cells in G2/M transition
phase [5,21,22]. That is in line with our results [27,28].
Concentration of TNFa. is low in cells of healthy rats after
partial hepatectomy that leads to cell cycle regulation and
initiation of regenerative processes. High level of endotoxin
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in alcoholic liver increases the synthesis of TNFa and acti-
vation of NFkB [14,1]). Moreover, accelerated degradation
of Ikb (NFkB inhibitor) in ubiquitin-proteasome dependent
manner also activates NFkB. As a result, NFkB enhances
the transcription of genes involved in inflammation and cell
death. However, extracellular ubiquitin acts as a cytokine-
like protein with anti-inflammatory properties [16]. Our
results show that proliferative activity of hepatectomized
alcoholic liver cells is stimulated after in vivo injection of
extracellular ubiquitin. What kind of activities of alcohol path
is crossed by ubiquitin and which proteins are the main players
that cause inhibition of proliferative activity of hepatocytes in
non-alcoholic liver and its stimulation in alcoholic liver after
in vivo injection of extracellular ubiquitin is not clear yet. In
vivo injected extracellular ubiquitin seems to be an attractive
target for elucidation of ubiquitilation possible new pathway
and its significance for regulation of cell cycle and regenera-
tive processes in alcoholic liver.

Acknowledgments: Article supported by grant from
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SUMMARY

UBIQUITIN IN COMBINATION WITH ALCOHOL
STIMULATES PROLIFERATIVE ACTIVITY OF
HEPATOCYTES

Sujashvili R., 2Bakuradze E., 2Modebadze 1.,
’Dekanoidze D.

!1. Beritashvili centre of experimental biomedicine;
2|v. Javakhishvili Thilisi State University, faculty of exact
and natural sciences, Georgia

There are several factors involved in aetiology of Alco-
holic Liver Disease. The one of the most important role
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in regulation of intracellular transformations belongs
to ubiquitin proteasome system that is comparably well
studied, but less is known about the functions of extracel-
lular ubiquitin. The goal of presented work is to study the
effect of extracellular ubiquitin on partially hepatectomized
alcoholic liver regeneration. Experiments were carried out
on white female rats. Proliferative activity of hepatocytes
was determined by colchicine mitotic index and immu-
nohistochemical staining on Ki67. We have shown that
in vivo injected extracellular ubiquitin stimulates prolif-
erative activity of hepatocytes in partially hepatectomized
alcoholic liver whereas in non-alcoholic rats hepatocytes
proliferative activity was decreased. The main attraction of
the experiment is the combination of alcohol and ubiquitin,
as without alcohol ubiquitin inhibits proliferative activity
of hepatocytes and blood cells. Further investigation of
its action will provide new insights into possible pathway
of ubiquitilation involved in stimulation of proliferative
activity in alcoholic liver.

Keywords: alcoholic liver disease, ubiqvitin.
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BJIMAHUE FOBUKBUTUHA B KOMBUHAIINU C
AJIKOI'OJIEM HA NTPOJIU®EPATUBHYIO AK-
TUBHOCTbB 'EITATOLIUTOB

'Cymskamsuin P.IIL., ’bakypanze E.JI., °Mone6anze U.P.,
2Jlexanouase JI.M.

YJenmp sxcnepumenmanvroii 6uomeouyunvt um. M. Bepu-
maweuni; *TOURUCCKUL 20CYOaPCMECHHBIL YHUBEPCUMEM
um. Y. JPicasaxuweunu, (axyivmem moyHbIX u ecme-
cmeenHbIX Hayk, I py3us

B sTHonoruro ankoroabHOro 3ab01eBaHMs IEYEHH BOBJIE-
YeHBI pa3IMyHble MEeXaHU3Mbl. Ha ceromHsAmHui JeHs,
OJHON M3 aKTUBHO M3YyYaeMBIX CHCTEM, PETyIHPYIOLIHX
BHYTPHUKJIETOYHbIE MOJICKYIIPHBIC MEXaHU3MBI, SIBIISIETCS
I00MKBUTHH-TIPOTEACOMHAsI CUCTEMa, OJTHAKO, O MEXaHHU3-
Max JIeHCTBUSI SKCTPAKJIETOYHOTO IOOMKBUTHHA N3BECTHO
Mano. [{enpro TaHHOTO HCClIe0BaHUS BUIOCH U3YUCHUE
a¢dexTa UHTPANICPUTOHECATBHO BBEJACHHOTO 3KCTpaKiIe-
TOYHOTO FOOMKBHUTHHA Ha NPOJIH(EPATUBHYIO aKTHBHOCTh
TenaToIUTOB MOCJIE YACTUYHON IeNaT3KTOMUH aJIKOTOJIb-
HOM TMeYeHHu KpbIc. B akcnepumMenTe ObIIN HCTIONB30BaHbI
CJIE/TYIOIIIE METO/IBL: ITUTOIOTHUECKHH - OTpeieTIeHUE KO-
XUIIMHHOTO MHUTOTHYECKOTO MHJAEKCA, THCTOJIOIMYCCKUM
- OKpAIlIMBAHUE CPE30B FeMaTOKCHIIMH-303MHOM 1 HMMYHO-
Joruueckui - onpenenenue Ki67 nonokuTebHbIX KIETOK.
[TonyueHHbIe pe3yabTaThl TOKa3allH, YTO in VIiVO HHIYIHU-
POBaHHBIN IOOMKBUTHH CTUMYJIHPYET NPOIH(EepaTHBHYIO
AKTMBHOCTb IeMaTOI[UTOB YACTUYHO IeNaTIKTOMHUPOBAaHHON
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AJIKOTOJIbHOM redeHu. Harbornee HHTepeCHbIM pe3yibraroM
UCCJIC/IOBAHMS SIBIISICTCS MEPEeCceUueHHE METa0OoINIYeCKUX
MyTeH aJIKOroJbHOrO BO3ACUCTBUS U I0OMKBUTHHA. [laiib-
Helflee uccnea0BaHue Ha MOJICKYISIPHOM YPOBHE MOXKET
OTpEAETUTh CYLIECTBOBAHHE HOBOTO METAa0OIMYECKOTO
nyTH }06[/IKBI/ITI/IJ'II/Ip0BaHI/ISI 1 TEPANCBTUYCCKOI'0 IMOTCH-
[Masa SKCTPAKIETOUHOTO FOOMKBUTHHA.
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IKCIHPECCHUSA PELHEIITOPA SIITMAEPMAJIBHOI'O ®AKTOPA POCTA
N KOHIEHTPALIS MEJIATOHUHA B CBIBOPOTKE KPOBHU
PU TPOCTOM U KOMILIEKCHOM I'MITEPILIIAZUM SHJIOMETPUSI

J3unemamBuiau H.O., Kacpanze /I.I., Tapaprkuiaanze A.I., Mapuamunze A.I., xxkunuseaanse J.H.

Meouyunckuil ynusepcumem um. /1. Teunouanu, oenapmamenm mopgorocuu u namonozuu yerogexa, Tounucu, I pysus

B MupoBo# MEIUIIMHCKOH TUTEpaType NMeeTcs OONbIIoe
KOJITYECTBO paboT, MOCBAMICHHBIX MPOOJIEME IKCIIPECCHI
penienitopa smmaepManbHOro (paktopa pocta (epidermal
growth factor receptor, EGFR, awnen.) xax B HOpManbHOM,
TaK ¥ TUTIEPIUIA3NPOBAHHOM 1 HEOTIa3MPOBAHHOM HHIOME-
Tpum genoBeka. OTHAKO, TaHHBIC BECbMAa MPOTHBOPEUHBBIL.
Opnnu cunratot, uto EGFR, B 0cHOBHOM, 00HApYKHBaETCS
B THIIEPIIa3MPOBaHHOM SHAOMETpHH [2-4,6-8,12], npyrue
yTBepkaatoT, uTo EGFR npakTrdeckn mpu BCEX COCTOSHU-
six opmHakoBa [5]. [To MEEHHIO HEKOTOPBIX aBTOpPOB, EGFR
B OOJBIIIMHCTBE CITyYaeB MPOSBISCTCS B 9HIOMETPHAIBHON
KaplHHOME, B MCHBIIIEH CTENCHN — TUIIEPIIIIa3UPOBAHHOM
sunomerpuu [ 10], mpyrue [9] yTBep)KaatoT, 4T YKa3aHHBIN
penenTop MposBISIETCSI MMEHHO B THIEPIIIIA3UPOBAHHOM
SHJIOMETPHUHU BO BCEX CIydasX, a MIPH SHIOMETPHATIBHBIX
KapIuHOMax — YacTUYHO. BhIIIen3noxkeHHOE O03HAYaeT,
YTO JAHHBIC JTUTEPATYPHI TPOTHBOPEUNBEI.

XapakTepHbIMU CBOWCTBAMHU TOPMOHA MEJIATOHUHA SIBJISIIOT-
Csl aHTUTIIPONM(EPATUBHOE W AaHTHOKCHIAHTHOE JICHCTBUS,
MEJaTOHWH CTUMYITHPYET artoNTo3, MOAYINPYET UMMYHHYIO
CHICTEMY, BCIICICTBHE YETO, €My CBOWCTBEHHA IIPEBEHITHS
KJICTOYHOM MaIMTHU3AIIIH, OH K€ MEIITaeT MPOIecCy NHUIHA-
M KaHIeporenasa [ 1], Kk ToMy ke, MEeJTaTOHUH TTO/IaBIIsIeT
TIpor(epaIio MaTUTHI3UPOBAHHBIX KIICTOK B OITyXOJIEBOM
TKaHW ¥ aKTUBHPYET WX allONTO3; HA TCHHOM YPOBHE TIO-
JABISIET JCHCTBHE MYTareHOB M DKCIPECCHIO OHKOTCHOB,
CITOCOOCTBYET TeHOMPOTEKIINH MATUTHA3HPOBAHHBIX KIIETOK,
T.€. MOXKET BOCCTAHABIIMBATh HOPMAIIBHYIO HYKJICOTHIHYIO
TIOCIIEIOBATENIFHOCTh B MyTaHTHOM TeHe [11].

Llenpl0 JAHHOTO MCCIIEAOBAHMS SIBIJIOCH YCTAHOBIICHUE
nporaoctryeckoro 3HaueHns EGFR B runepmnasuposan-
HOM 3HJ0OMETpHH. Mcxoas U3 e, MoCTaBICHbI CIeIyo-
mwe 3a1aqu: u3ydenne sxenpeccnn EGFR mpu mpocroit n
KOMITJIEKCHOM THIIEPITIa3uX SHAOMETPHSI ! OTIPE/ICIICHNE B
TUTa3Me KPOBH MAIMEHTOB COIEPKAHMUS METaTOHUHA.

Marepuan u meroabl. IIpoBeeHO UMMYHOTHCTOXUMHU-
YEeCKOe HMCCIe0BaHNEe MOP(POIOTHIECKOTO MaTepuaia
(cocko0b sHmomeTpust) 35 mamueHTok. B kaxkmoM cirydae
3apaHee YCTAaHOBJIECH KIMHUKO-THCTOMATOJOTHYECKUI
nuarHos: 19 ciygaeB mpocTo TUIIEPIUTa3ud YHIOMETPHUS
(6e3 aTummm) u 16 caydaeB KOMIUIEKCHOW THITEPILIA3UI
sHpometpus (15 - 6e3 arumun u 1 - ¢ arunueit). st uM-
MYHOTHCTOXWMHYECKOTO HCCIIEAOBAHUS HCIIOIb30BaHbI
napaduHOBEIE Cpe3bl TONIMUHON 4 MKM, (PUKCHPOBaHBIC
Ha CTEKJax, MOKPHITHIX MaTepuaiioM poly-L-lysine; mep-
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BUYHEIM aHTHTENOM mocrykun anti-EGFR (Novocastra;
Leica biosistems Newcastle Ltd, UK); B manpHelmem
MHKyOanus OblTa IPOU3BEICHA BTOPUYHBIMH AHTUTEIIAMH;
UCTIONIb30BaHA CHCTEMa TEPOKCH/Ia3a-aHTH-TIEPOKCHIa3a
(ITAII-cucTema); meTEKINS MMMYHOPEAKTHBHOCTH ITPOHC-
XOJIMJIA C TIOMOIIBIO TMaMHHOOCH3UANHA. IHTEHCHBHOCTh
okpacku EGFR 1 ero pacmpocTpaHeHHOCTh OIIEHHBAJIACh
cnemyrommM obpas3om: (++) HHTEHCHBHAS (BBIPaKCHHAS)
OKpacka, (+) yMepeHHas okpacka, (+/-) cimadast okpacka (1o
Niikura at al.) [9], pe3ymbTaTs! BEIpaXaauch B IPOICHTAX.
Pacnipoctpanennocts EGFR ycraHOBIeHA HATMYIHEM WITH
orcyTcTBHeM no3uTHBHOW EGFR-MMMyHOpeakTHBHOCTH B
KJIETKaX JKEJIE3MCTOTO AITUTENNS X CTPOMBI — B KaXK/IOM HC-
CITeTyeMOM CITydae HaOMFOmaITH 3 TTOJs 3pEeHHS, KasKI0e MoJie
BiTrogasio 500-700 KITETOK, pe3ybTaThl TAKXKE BEIPAYKaJH B
nporerTax [9]. [ns cpaBHEHHS HCTIONB30BAIH TIPUHATHIN
HOpMaTHBHBIN cTaHmapt mo Niikura at al.: B HopMaTbHOM
sugomMeTpun cnabas sxcrpeccrst EGFR BoisiBiena B 58,3%,
K TOMY JKe, C TOUKH 3peHus pactpoctpaneHHoctr, EGFR-
MMMYHOPEAKTHBHOCTh MO3UTHBHA KaK B JKEJIE3UCTOM 3IH-
TEJTNH, TaK U B CTPOMAJIBHBIX KiIeTKax [9]. Onpenensm co-
Jiep’KaHNe MEIATOHMHA B TITa3Me KPOBH MAIMEHTOK. YPOBEHb
MEJIATOHNHA B CBIBOPOTKE KPOBH OTIPEIEISIIN NMMYHO(Ep-
MeHTHBIM MeTorioM ELISA (IBL — international — peareHTom),
PE3YIBTATHI BEIPKATH B €AMHALIAX TTT/MJL.

[osy4eHHble MPOILEHTHBIC JaHHBIE CTATHCTHYCCKH 00-
paboTaHbI C HCTOIB30BAHUEM KOMITBIOTEPHOM IPOTrPaMMBbl
SPSS-12, unciioBsle JaHHBIE - C IOMOIIBIO crucTeMbl IBM
SPSS Statistics, Bepcus 20.

PesyabTaTsl M UX 06cy:kaenue. [1o momydeHHBIM pe-
syneraraM, EGFR BwiaBnen y 100% mannenTtos, T.e.
EGFR-uMMyHOPEaKTHBHOCTH TIPOSBIISICTCS B JKEIC3HU-
CTOM 3ITUTENNH YHJIOMETPHS KaK MPHU MTPOCTON, TaK U IPH
KOMIUTeKCHOM runeprurasun (tabmwma 1). IIpu mpocToit
runepruiazuu snomMetpus (6e3 arnnmn) EGFR nposss-
eTcsl C pa3HOW HHTEHCHBHOCTBIO: B OOJIBIIIMHCTBE CITyJacB:
y 11 (57,8%) marmmentoB n3 19 EGFR BeIsIBNsACTCS Ci1ab0
(p<0,1),y 8 (42,1%) - uarencusuo (p<0,1). B srmomeTpun
iU KOMIUTeKcHOH runepriraznu (6e3 arurmmn) EGFR taroke
MIPOSIBIIACTCS C Pa3INYHON MHTEHCHBHOCTHIO: ¥ 8 (53,3%)
nareHToB u3 15 EGFR BbIsIBIICH ¢ BBIpaXeHHOW WHTEH-
cuBHOCTRIO (p<0,1), y 6 (40,0%) - co cmaboii peakuneit
(p<0,1), y 1 (6,7%) mannenrta — ¢ yMepeHHOH UHTCHCHB-
HOCTBIO (p>0,1). [IpH KOMIIIEKCHOW THITEPIUTA3HH SHAOME-
TpHS C aTUNHUEH BBISBICHA BBIPA)KEHHAS! HHTEHCHBHOCTh
skcnpeccun EGFR (Bcero 1 cimyuaif).
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Tabnuya 1. Dxcnpeccus peyenmopa SnUdepmaibHo20 GaKxmopa pocma
npuU NPOCMOU U KOMIIEKCHOU cUnepniasuu SHoomempus y OOIbHbIX

IManuenTs! ¢ npoctoii | IlanmeHTHI ¢ KOMILIEKCHOM Jxenpecenst EGFR ): Okcnpeccust EGFR y
runepiuiazuen runepIuiasuei fanenTon ¢ l'[pOSTOPI NALMEHTOB ¢ KOMILJIEKCHOM
HAOMeTpUs HAOMETpUs HnEpIUIasHeH THIepIvIaZuel JHAOMeTPpus
JHAOMeTpHUs

#1 #1 ++ +
#2 #2 +/- ++
#3 #3 +/- +/-
#4 #4 ++ +/-
#5 #5 +/- ++
#6 #6 +/- +/-
#7 #7 ++ ++
#8 #8 +/- ++
#9 #9 +/- +/-
#10 #10 ++ +/-
#11 #11 +/- ++
#12 #12 +/- ++
#13 #13 ++ ++
#14 #14 ++ +/-
#15 #15 +/- ++
#16 #16 ++ ++
#17 +/-

#18 ++

#19 +/-

YacrotHslil aHanu3 sxcnpeccud EGFR ¢ nmoMomsio kpu-
Tepust [Tupcona X2 OCTOBEPHOTO Pa3IIHIis MEKIY IBYMS
rpymnmamu 0oibHEIX He BeLiBHN (3HadeHue 0,300), HO Bcé
e Pas3INIie BO3MOKHO, YTO TIOATBEPKIACTCSI C TTOMOIIIBIO
OIICHKH PHICKA OTHOIICHHUS IIAHCOB (TIPOCTas TUIIePILTA3Us/
KOMIUTEKCHAsI THIIePIUIa3us ), KoTopoe paBHO 2,063.

Ha ocHoBaHuu cOOCTBEHHBIX MCCIEAOBAHHUM, MOXKEM 3a-
KITIOYUTh, YTO IPU MPOCTOH THIEPIUIA3UN dHIOMETPHUS
npeobmamaet cnadas sxcrpecus EGFR, mpu koMrurekcHO
THIepIUIa3un — BeIpakeHHas skcrpeccuss EGFR. Pesynb-
TaThl TIPOBEACHHBIX HCCIICNOBAHUH MO3BOJISIOT CAEIATH
BBIBOJ], YTO TP IIPOCTON TUMEPIIA3UN SHAOMETPHS OT-
MeuaeTcst peobmananne cnaboit sxcripecnn EGFR, npu
KOMITJIEKCHOH THUIEPIIa3uy — Mpeo0IaiacT BEIpaKeHHAs
skcripeccust EGFR. JlanHbpie nccnenoBanuii coaepkanus
MENIaTOHUHA B IJIa3Me KPOBU NPHUBEIEHHI B Ta0OmuIe 2.

[TokazaHo, 4TO cofep kaHNe MEIaTOHNHA B IJIa3Me KPOBHU
y OONBHBIX C IPOCTOH TUTIEPILTa3Hei CYIIIECTBEHHO BEIIIIE
(cpemHee 3HAUEHIE B Ipe/iesiaX HOPMEI) B CPABHEHHH C €T0
cofiepKaHHEeM y OONBHBIX C KOMIUIEKCHOW THIIepILTa3Hei
ypoBenb 3HaunMmocTH T-kpurepust (p(T) pasen 0,003, a
YPOBEHb 3HAYMMOCTH HEMapaMeTPHIECKOTO KPHUTEPHs
Manna-Yurtau (p(U) pasen 0,007.

V¥ 11 mamueHToB ¢ MPOCTOH TUIepIuIa3ueil SHIOMETPUS
BbIsIBJICHA cJ1a0o nosiokuTenbHas skcrnpeccuss EGFR
(tabmuma 1). KoHueHTpaius mia3MeHHOrO MeJaTOHUHA,
B OCHOBHOM, B Ipefenax HOpMBI: U3 HuX B 10 coydasx
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YPOBEHB MEJIATOHMHA B TIa3Me KPOBH HAXOIUTCS B TIPEIEIIaxX
HOpMBI 1 coctaBmsier 20,1-32,1 nr/mi, a B OqHOM citydae
coneprkaHre MeJIaTOHWHA Ha TPAaHUIE HOPMBI A COCTaBILSIET
19,2 ir/mn. Y 8 mameHTOB U3 19 0T™MedeHa BBIpaskeHHAS IKC-
npeccust EGFR 1 koHIIEHTparws mia3MeHHOTO MeTaTOHIHA
HIDKE HOPMBI 1 cocTaBirsieT 8,2-17,8 rr/von. CiieroBaTenbHO: B
5 cimydasix (COOTBETCTBYIOMINE HOMEpa MAIleHTOB B TaOITHIIe
—1,4,7, 14, 18) coneprxaHne MeJIaTOHHHA B IIIa3Me KPOBU
CHIYKEHO, HO HE OYEHb CYIIECTBEHHO U cocTasister 15,7-17,8
TIT/MIT; B 2 CITy9asix CoAepyKaHre MEJIaTOHNHA B TTa3Me KPOBH
pe3ko cHKeHO U coctaBisier 11,2 n 10,3 mr/mir; B omHOM
Cllydae cofepkaHne MEJaTOHMHA B IUIa3Me KPOBH OYCHb
HHU3KOE€ U COCTaBILIET 8,2 TTI/MII (COOTBETCTBYIOIIHI HOMEP
rarnueHTa B tadmmre — 16).

Y 8 manueHToB ¢ KOMITJIEKCHOW THIEPIUTa3ue SHAOMETPUS
BBIsIBIICHA pe3kast sxcnpeccuss EGFR, conep:xanue menaro-
HUHA B KPOBH 3HAYMTEIIHHO CHIKEHO U coCcTaBisieT 9,2-13,2
III/MJT; B OZIHOM CJTy4ae BbIsiBjIeHa cpeiHsisi axcrpeccust EGFR
— B TAaHHOM CITy4ae COZIep)KaHNe METaTOHMHA B IIa3Me CHU-
JKeHO U cocrapsier 14,2 nir/mi (tabnuua 2). BeisiBien onqux
CJly4yail KOMIUIEKCHOM TMIIEPIUIa3Uu C aTUIMEH, OTMEYaeTCs
BeIpakeHHast akctipeccust EGFR, comep:kaHne MenaToHHHA
B KPOBH OYCHb HHU3KOC - 8,5 mr/mit. Y 6 maruHToB U3 15 BbI-
siBjieHa ciabast sxenpeccrst EGFR. Y iByx 13 HUX coneprkanie
MENaTOHMHA B IUIa3Me KPOBU HAXOIUTCS B TIpeZeNiax HOPMBI,
cocTarysisi 23,1 /M1, B OZIHOM CITy4ae KOHIICHTPALSI TIa3MEH-
HOTO MEJIATOHMHA HaXOAWTCS Ha TPAHUIIE HOPMBI 1 COCTABIISET
19,3 rr/mu, B 3 cilydasix ypOBEHb MAJIATOHKHA B IUIa3ME KPOBU
CHIDKEH, HO HE 3HaYMMO | cocrasisieT 16,0-17,9 mr/mir.
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Tabnuya 2. Abconomuwiil ROKA3amMenb COOEPAHCANUSL MELAMOHUNHA
6 niazme Kpogu npu nPOCmoll i KOMHIEKCHOU eUNepnaasuu dHOOMempus

Conep:xaHue MeJJaTOHMHA Conep:xaHue MeJaTOHHHA B
. IMauueHTsl €
IManueHTHI ¢ NPOCTOI . B IJIa3Me KPOBHU y 00IbHBIX TJia3Me KpoBH y 00JILHBIX €
N KOMILJIEKCHOI . N N N
runepmiasueit ¢ mpocToii runepnJasmei KOMILJIEKCHOI runepiiasuei
THNepIIa3nu
JHAOMETPHUS HAoMeTpus (HopMma > 20,0 | ’Hx0MeTpus (HopMa > 20,0 nr/
HAOMETPHUS
Tr/mJ) MJT)
#1 #1 17,3 14,2
#2 #2 20,5 10,4
#3 #3 23,8 17,9
#4 #4 15,7 23,1
#5 #5 29,2 11,9
#6 #06 26,3 23,1
#7 #7 17,4 12,7
#8 #8 28,7 9,2
#9 #9 26,9 16,0
#10 #10 11,2 19,3
#11 #11 20,1 12,1
#12 #12 29,2 10,7
#13 #13 10,3 13,2
#14 #14 17,8 17,1
#15 #15 25,8 10,1
#16 #16 8,2 8,5
#17 32,1
#18 15,7
#19 19,2

Co3naercs BrieyaTseHUe, 9YTO YeM CIOKHEE THIT SHI0ME-
TPHAJIBHON THUNEPIUIa3NH, TeM Oosiee BhIpaskeHa SKCIIpec-
cusi EGFR, a conep:kanue MenaToHMHA B IJIa3Me KPOBU
OOITbIIIE CTPEMHTCS K CHIKCHHIO.

Pe3koe MoOHWKEHNE COZlEpXKaHUS MEJIATOHMHA B TUIA3Me
KPOBH — J10 8,5 II/MJI — BCTpEYaeTcst He TOIBKO MPU KOM-
MJIEKCHOM TUIEpIIa3uy ¢ aTUNHEH, HO U NMpPU MPOCTOU
runepruiazun 6e3 arumnmd (8,2 nr/mi), (Tadnumna 2).

Heo0XoauMo OTMETHTB, YTO COJCPKAHUE MEITATOHHHA
B MpeJieNiax HOPMbI HAXOMUTCSl KaK MPH MPOCTOM, TaKk U
KOMILIEKCHOM THIEPILIa3HH, OJTHAKO PEIKO - 2 CiIydas 13
16 (Tabnuma 2).

HesnaunrensHoe CHIKEHHUE YPOBHS MEJTATOHNHA B TIIIa3Me
KPOBH BBISIBJICHO TIPH O00CHWX THUIAX HHJIOMETPHUATBHOMN
runepriazuy (0e3 aTUNun): Ipu MPOCTOH THUIEPIa3Hu
HaOmoaeTess yMEpeHHOE CHIDKCHHE MeJlaToHMHA - 5,7-
17,8 nr/mi ipu BeIpaxkeHHOM dkcnipeccun EGFR; a mpu
TaKOM JKE€ CHIDKCHHH COJICPIKaHHsI MEJIATOHMHA B TIJIa3Me
(16,0-17,9 ir/mir) B ciTy9assx KOMIUIEKCHON THTICPILIA3HH,
skcrpeccust EGFR Obuma cnaboif.

JIOTIOITHUTEIEHO TPOBEACHHBIA KOPPEIISIIHOHHBINA aHATIN3
rokasai, 4to Mexay skcnpeccueit EGFR u conep:xanuem
MEJIATOHWHA B TUIa3Me KPOBHU CYIIECTBYET CHIIbHAS OT-
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pHLaTesbHas NapHas KOppessus (HermapaMeTpHYecKui
ko3¢ durrent xoppensauu Crmpmena pase 0,830).

CyMMHupYsI BBIIIEU3IIOKEHHOE CIEAYET 3aKJIIOUUTh, YTO:
1) mpu ipocToii THTIepIITa3iy SHAOMETpHS (0e3 aTHITHH) pe3-
KO€ CHIDKEHNE MEJIaTOHNHA B I71a3Me KPOBH, 110 CBEH BEPOSIT-
HOCTH, TJTOXOH IPOTHOCTUYECKUH TTOKA3aTEIh C BOSMOXKHBIM
TIEPEXOIOM TUTIEPIIA3HH B ATHIIHYHYIO (hOpMY;

2) HOpMaJIbHOE COZIEpKAHNE MEJIATOHNHA B IIJIa3Me KPOBH
TP KOMIUTEKCHOH THIepInIa3un (6e3 aTUIHn) co craboit
skcnpeccueid EGFR sBrsieTcst Xopolim nporHocTHYECKUM
MIOKa3aTelieM;

3) yMepeHHOe CHI)KCHHE YPOBHSI MEJAaTOHWHA B IUIA3ME
KpoBH B mpeaenax 15,7-17,8 nr/mi nmpu WHTEHCHUBHOM
skcrpeccud EGFR u pocToii runepruia3uu ykaspiBaeT Ha
BO3MOXXHOCTb M3MEHEHUSI THUIIEPIUIA3NH, T.C. €€ Mepexoaa
U3 TIPOCTOHM B KOMIUICKCHYIO; TIOKa3aTel MEJIaTOHIHA B
urazme kpoBu npu cnaboi axeripeccrn EGFR n komrexc-
HOH rurnepruiazuu (0e3 aTUITnm) CKopee BCEro yKa3bIBaloT
Ha OIarompHsITHBIN MTPOTHO3.
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SUMMARY

EXPRESSION OF EPIDERMAL GROWTH FAC-
TOR RECEPTOR AND PLASMATIC LEVEL OF
MELATONIN IN SIMPLE AND COMPLEX ENDO-
METRIAL HYPERPLASIA

Dznelashvili N., Kasradze D., Tavartkiladze A., Mari-
amidze A., Dzhinchveladze D.

D. Tvildiani Medical University, Department of Human
Morphology and Pathology, Thilisi, Georgia

The goal of our research was to find the prognostic sig-
nificance of the epidermal growth factor receptor (EGFR)
in the hyperplastic endometrium. Immunohistochemical
study of morphological material (endometrial scrap) was
conducted in order to reveal the EGFR expression (in 35
patients). The study of consistence of melatonin (universal
antiproliferative and anticancerogenic hormone) in patients’
blood serum was performed as well (using ELISA method).
The numeric data of investigation were processed statisti-
cally using the SPSS-12 program and IBM SPSS Statistics,

94

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

20. According to received results, the more complicated
the type of endometrial hyperplasia is, the stronger EGFR
expression is and the more melatonin consistence is reduced
in blood plasma. However, sometimes much lower level of
melatonin not only in case of complex hyperplasia (with
atypia), but also in case of simple hyperplasia (without
atypia) was observed. In addition, melatonin consistence
is in norm not only in case of simple hyperplasia, but also
in case of complex hyperplasia. Also, unimportant reduc-
tion of melatonin level is seen in plasma in case of both
types of endometrial hyperplasia (without atypia): if, for
example, in simple hyperplasia, this slight reduction of
melatonin level in plasma is seen in condition of sharp
EGFR expression, the same amount reduction of plasmatic
melatonin in complex hyperplasia is seen in condition of
weak EGFR expression. To sum up: in case of simple en-
dometrial hyperplasia without atypia, reduction of plasma
melatonin level should be a bad prognostic indicator and
this condition can be followed by transformation of hy-
perplasia into atypical form; the normal plasmatic level
of melatonin in complex endometrial hyperplasia without
atypia (in condition of weak EGFR expression) should be a
good prognostic indicator; unimportant reduction of plasma
melatonin level and in addition, EGFR sharp expression in
simple hyperplasia, is probably the sign, that hyperplasia
can change and become complex; however, the same in-
dicators of plasma melatonin level (on the background of
weak EGFR expression) in complex hyperplasia (without
atypia) should not indicate the poor prognosis.

Keywords: epidermal growth factor receptor, endometrial
hyperplasia, melatonin, immunohistochemistry, ELISA
method.

PE3IOME

3KCIHPECCHSA PELEINTOPA SIIUJIEPMAJb-
HOI'O ®AKTOPA POCTA U KOHILIEHTPALUS
MEJATOHUHA B CBIBOPOTKE KPOBM IIPU
IMPOCTON U KOMILJIEKCHOM T'MIEPILIAZUA
SHIAOMETPHUSA

J3uenamBuau H.O., Kacpaaze J.T., TapapTkunaa-
3e A.I., Mapuamuaze A.I., J:kunuBenanze .H.

Meouyunckui ynusepcumem um. /1. Teunouanu, oenap-
mamenm mop@onocuu u namonozuu yerosexa, Tounucu,
Ipy3us

Ienbio TaHHOTO MCCIIEAOBAHUS SBUIOCH YCTAHOBJICHUE
MIPOTHOCTUYECKOTO 3HAYEHUS KCIPECCHH PelienTopa HU-
nepmaiibHoro dakropa pocra (EGFR) B runepriazupoas-
HOM 3HA0MeTpud. IIpoBeIeHO HMMYHOTMCTOXUMUYECKOE
uccienoBanre MOpQhOoJOTHISCKOro MaTepuaia (COCKoo
SHIOMETPHs) Yy 35 MalMEeHTOK, C 1eJIbI0 YCTaHOBICHUS
skcrpeccun EGFR; B ma3me kpoBH MarmeHToB UMMYHO-
(hepMEHTHBIM METOJIOM OIIPE/IEIICHO COJICPIKaHNE MeJaTo-
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HHMHA, YHHBEPCAIbHOTO TOPMOHA C aHTUITPOIH(epaTHBHBIM
U aHTUHEOIUIaCTMYECKUM cBoiicTBaMu. llonydeHHbIE
pe3ynbTarbl 00paboTaHbl CTATUCTHYECKH C MOMOIIbIO
KOMIIbIOTEpHOI nporpammsl SPSS-12.

[TonmyuyeHHbIE TaHHBIE YKAa3BIBAIOT, YTO YEM CIIOKEHEE THIT
SHAOMETPHANbHOI TUIepnIa3uu, TeM Oojiee BhIpakeHa
skcnpeccrss EGFR 1 Tem Gosbiiie coieprkanie MenaroHHa
B IUIa3Me KPOBU CTPEMHTCA K CHIDKEHHIO. M3BecTHO, 9TO
pe3Koe CHIKEHHUE CO/IepKaHUsI METaTOHMHA B IUIa3Me Kpo-
BHU BCTPEYAETCSI HE TOJIBKO MPH KOMIUICKCHOM T'MITepIUIa3uiu
C aTUMIHeN, HO U IIPU NMPOCTON TUINepniIasuu 0e3 aTUINH.
ConepxaHue MeJaTOHHMHA B MpeJiesiaX HOPMbI HAXOIUTCS
HE TOJIBKO MPU NMPOCTON THNEPIUIa3UM, HO U B CIydae
KOMIIJIEKCHOHU runepiiasuu. HezHauntenbHOe CHUKEHHE
YPOBHSI MEJIATOHHMHA B I71a3Me KPOBH BBISIBJICHO IPH 00EHX
THIIaX SHJI0METPHAIILHOM runepruiazuu (0e3 aTumnmn): Ha-
IpUMeEp, €CIH IPHU MIPOCTOHN FUIEpIa3ul He3HAYUTEIbHOE
CHIDKEHHUE IIa3MEHHOTO MEJIaTOHMHA COMPOBOXKIACTCS
BeIpakeHHOH 3kcnpeccueit EGFR, npu Takom ke cHIbKe-
HHUHU COJICp>KaHMsI MEITaTOHUHA B IIa3Me NP KOMIUIEKCHO
THIEpIUIa3uy uMeeT Mecto ciabast sxcrpeccus EGFR. Cym-
MHUPY# BBILICTIPUBEICHHBIC TaHHBIE CIICYET MPEANOIOKHUTS,
YTO MPU MPOCTOH THIepIIa3uy 3HA0MeTpus (6e3 aTunun),
pe3Koe CHIDKCHHE MEJIaTOHWHA B IIa3Me KPOBH, SIBJISIETCS
HeOJIaronoiyYHbIM MPOrHOCTHYECKUM TOKA3aTeNeM H, 10
BCEl BEpOSITHOCTH, CIIEAYET OKUIATh IIEPEXOJ] TUIEPIIIA3HH B
ATHIMYHYIO (POPMY; HOPMAIIBHOE COZIEP KaHNEe MEJIaTOHNHA B
TUTa3Me KPOBH IPY KOMILIEKCHOW runepIuiaziy (0e3 arunmm),
K TOMY ke co cnaboii axcnipeccueit EGFR, cnenyer cunrars
XOPOILMM IPOrHOCTUYECKHM TTOKa3aTesieM; HeCyIECTCHHOE
CHIDKCHHE YPOBHS MEJIaTOHKMHA B IJ1a3Me KPOBH B COUCTAHUH
¢ peskoii skcrpeccuerd EGFR ykaspiBaeT Ha BO3MOXXHOCTb
nepexoyia THIepIIa3uy U3 MPOCTON B KOMITIEKCHYIO; T€ JKe
TMOKa3aTeNny MeJaTOHHHA B IIa3Me KPOBH MpHU cnaboit dKc-
npeccurt EGFR 1 xomrexcHoi runepruiazuu (6e3 aThIiim)
yKa3bIBAIOT Ha OoJiee OIIaronpHsTHBINA TPOrHO3.
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3enabools, o®odgo  Jmddegdbygdo Jo3gd3gsbools
‘dgdmbgggsdo dgems@mbobols dgdig9emds  bolb-
g0'do 09300m00,35859d 5@0ls bea@ddols oy 9ddo.
3goobdsdo dgems@mbobols wmbols 9dbodgbgenm
3 gos  9bmdgd®oydol 303g@3emsbooll mMogy
Bo30l dgdmbgggsdo: dodGogo Jo3g@3gsbools
Ol gl sdEmy 860dgbganmgobo  jangds  Lob-
9bge EGFR-0ls d3390m@0 g9JL3dglbools gomsmgdsdo,
0bgmogg mEgbmdbdol jangds 3033 gly@o 3039®-
obooll wAmb Lobgbgs 339 EGFR-0l byb@o
9dL3mglool dgdmbgggedoi. bgdmmJdygemowsb
30dmdobsdgmdl, dmd gbpmdgp@moydol do@-
B0go 3039Mm3@sbool (s@o3ool yo®gdg) M
dgeo@®mbobol 3ensbdymo mbols denogmo jangds
(3900 30mabmbyamo Ishggbgdgemos s dglisdenms
58 gomsmgdsl dmdyggl d039M3esbools s@o3y@
RmOI>Fo gowobgmmes; dgeo@mbobol 3ansbdydo
mboll bm@dol dohggbgdgeo, 3mI3@gdlydo
303g@3@obool (s@o3ool goMgdy) 300Mmbgddo
s> EGFR-0L bylgo gdb3mgbools dgdmbgggsdo,
30020 3Omybmbymo dohggbgdgao 9bos oyml;
dgeo@mbobol 3gobdydo wmbols 9dbodggem
JE0gds o, 8d5bmob, EGFR-0l d339m@0 gJb3dg-
Los do@@ogo 3d03g@3amabool @AM, bogo®sy-
©0ME,d05609690L, ™3 30 3g@3@sbosd dglsdenms
Lobg ogoeml s gobogls 3mddegJbyg®o; bognem
dgeos@mbobol 3asbdydo ©mbol ogogg dohgy-
bgdemgdo, EGFR-ol Lygldo gJb3dglools gmbby,
3™33e g Jbgdo 3039M3@sbols (s@o3ool aomgdy)
‘dgdmbgggsdo oGOy 3P0 30mabmbols dobod-
bgdgeo gbos oymb.
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HCCJEJOBAHUE CBOMCTB TEKCTUIBHBIX CAJI®ETOK «JTHP»

Byanze E.IN., BouopumBuin P.U., ITanaoaze H.O., Adyaanze H.B.

Tocyoapcmeenuwiii ynusepcumem um. A. Llepemenu, Kymaucu, I pyzus

3100poBbE — 3TO INIABHOE B JKU3HM uesioBeKa. Bce coBpe-
MCHHBIE TEXHOJOTMU U HOBEWIINE Pa3pabOTKH IIOJKHBI
OBbITb HAIpaBICHBI HAa OXpPaHy M YIY4IICHHE 3J0POBbS,
YCIIOBHH TPyHa M 3KOJIOTHYECKOI 0e30macHOCTH.

B cBs3u ¢ 3TUM pa3paboOTKy TEXHOJIOTMH MOIY4YEHHS
MaTepHaloB MEAMIUHCKOTO HA3HAYEHUSI HA TEKCTHUIIb-
HOW OCHOBE C 3apaHee 3aJaHHBIMH JIeYeOHBIMHU CBOW-
CTBaMHU CJIENYET CUYMUTAaTh AKTyaJlbHOW COLMaJbHOU
poOIeMOi.

Hcnonp30BaHie TEKCTHIIBHBIX MaTepHajaoB B MEIUIIHHC-
KHX IeIsIX OOYCIOBIEHO HX OCOOBIMH CBOICTBaMU:
COpOLIMOHHOM CIIOCOOHOCTHIO, AMACTHIHOCTHIO, BO3AYXO-
MIPOHHUIIAEMOCTBIO, MAPONPOHHUIIAEMOCTEIO, aTpaBMaTHY-
HOCTBIO | T.1. {7151 yCHUJICHUS MOJIOKHUTENBHOTO 3 deKrTa
YKa3aHHBIX CBOWCTB B TEKCTHJIbHBIC MaTepHAaIbl BBOASATCS
JICKAPCTBCHHBIC CPEACTBA /IS 00CCIICUCHHS UX MPOJIOH-
THPOBAHHOTO JICHCTBHS W AECOPOIMH JIEKAPCTBEHHOIO
CpeIcTBa BO BHEIIHIOK cpeny [2,5].

Pa3paboTka mogo00HBIX MaTepHaIoB U TEXHOJOTHH BBe-
JICHUS! JICKAPCTBEHHBIX CPEJICTB BEJETCS BO BCEM MHpE,
CO31aHO MHOTO CIOCOO0B MMMOOMIN3AIINH JICKAPCTBEH-
HBIX CPEJCTB, OJIHAKO BCE OHM HE JIMIICHbI HEJJOCTATKOB,
CJIOXKHBI B MPAaKTHYECKOM OCYILECTBICHHH, TOITOMY MO~
HCK CTIOCOO0B MMMOOMIIN3AINA JIEKAPCTBEHHBIX CPEICTB
Ha TEKCTHJBHBIX MaTepHajax aKTyaJeH W IOCTOSHHO
MIPOJOIIKACTCSL.

XuMHUYecKasi TEXHOJOTHUS, TEXHOJOTHS OTACIKH TeK-
CTHJIBHBIX MaTepUaoB, JA€T IIMPOKHE BOSMOXXHOCTH JJIS
MIPUJAHHUS TeKCTUIBHBIM U3/ICTHSIM CIIEKTpa CBOMCTB, HE-
00XOAMMBIX [T HCIIONB30BAHUS B METUIIMHCKON MTPAKTH-
Ke. B 3aBHCHMOCTH OT MEIUITTHCKUX CBOMCTB, KOTOPBIMHU
JIOJDKEH 00JIafaTh TEeKCTWIIBHBIM MaTepual U ero (pyHK-
LHOHAIBHOTO HA3HAYEHUS, U3 MHOXKECTBA TEXHOJIOTHIEC-
KHX ONEpaIfiii 1 METOJOB XMMUYECKOTO M (PH3NIECKOr0o
BO3JIEHCTBAS HEOOXOAMMO BBISIBUTH HanOoOJIEe LEIECO-
o0OpasHble A JaHHOTO O0BEKTa W 00JacCTH €ro MmpuMe-
HEHHSI KaK C TEXHOJOTHMYECKUX, TaK M SKOHOMUYECKHX
TTO3ULIUIA.

B nacrosmee Bpems Ipu MOMYyYCHWH TEKCTHIBHBIX Ma-
TEpHajoOB C MPOJIOHTUPOBAHHBIM JIEYCOHBIM JI€HCTBHEM
TEXHOJIOTHS TIPUCOEANHEHHS JICKAPCTBEHHOTO CPEICTBa
(JIC) x BONOKHHUCTOMY MaTepHally - CIOXHBIH TOpPOro-
CTOSIIIIMI XUMHKO-TEXHOJIOTUYECKUI TPOLIeCcC, MPOBOIU-
MBI 100 Ha cTaauu (GOPMOBAHMS BOJOKHA, JTHOO TPH
MOCIIeAYIOIEeH XUMHYECKOl 00padoTke, MPUBOIAIICH K
B3anmozeiictBuio JIC ¢ (GyHKIMOHANBHBIMH TPYHIIAMA
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BOJIOKOH, YTO TIPEIBABISIET LENbIH s TpEOOBaHUH KaK K
JIC, Tax u X BOIOKHOOOpa3yromuM moiaumepam. [losromy
CO3/IaHME HOBBIX HAyYHO-OOOCHOBAaHHBIX CIIOCOOOB TO-
Jy4deHHs JIe4eOHBIX MaTepraoB C 3apaHee 3aJaHHBIMU
CBOWCTBAMH, TEXHOJIOTHIECKH JTOCTYIHBIX C YKOHOMHUYE-
CKOM TOYKM 3pEHUs - aKTyajbHas 3ajada. Pemenue stoi
3a1a4n 00eCIIeUnT CO3/IaHne HOBOTO HAaIpaBIICHUS B 00-
JIACTH MOTYYCHUS W3IETUI MEIUIIMHCKOTO Ha3HAYCHUS C
3aJaHHBIMH CBOWCTBAMH, OIMPAIOIIErocs Ha (pyHIaMeH-
TalbHBIC W MPAKTUYECKUE UCCIICOBAHNS, B TOM YHCIIE B
00J1aCTH TEKCTUILHON XMMHH M TEXHOJIOTMH TEKCTHIIBHBIX
MaTepuajoB, Ha YCTAHOBIICHHBIC (DH3UKO-XUMHUYECKUE
3aKOHOMEPHOCTH B3aMMOJICHCTBHS BOJIOKHOOOPA3YIOITIX
MOJIMMEPOB ¢ HAHOCUMBIMH Ha HUX MpenaparaMu U KOM-
MMOHEHTAMH BHEITHEH Cpefbl, Ha KHHETHYECKHE aCTIEKThI
3THUX TpoleccoB [3,6].

JlanHOe uccleoBaHUE MOCBSIICHO BOMPOCY JICUSHUS
JMabeTHYEeCKON CTONBI C MPUMEHEHHEM MEAMIIMHCKHUX
nedeOHbIX candertox «JIHP». CormacHo manasiv BO3,
Ha cerogusmunit AeHb CJI ctpamaror 120 mutH. deno-
BeK, K 2025 1. 310 yncio gocturueT 250 muH. Y 001b-
HeiX CJI B 2-3 pasza damie BCTpedaeTcs HIIeMUYecKas
OoJe3Hb cepaia, ciienorta - B 10, TaHTpeHa HUKHUX KO-
HewHocTel - B 20 pa3 wame, uem y imn 6e3 C/1. Jletans-
HOCTh OOJIbHBIX TOXHIOTO0 MU CTApYECKOro BO3pacTa
IPU THOMHO-HEKPOTUYECKUX OCIIOKHEHHIX U FaHTPEHE
xoHeuHocTel mpu C/] nocturaer 20%. [ns BeipaboTKH
€IMHOTO MO/IX0/Ia K JUArHOCTHKE M JICUCHHUIO OOJIbHBIX
C]I ¢ xapakTepHBIMH JUId AuadeTa HeHponaTHel, aHTHo-
naTuen u ocreoaprponaruerd B 1987 . mo pemeHuo uc-
crnenoBarenbekoi rpynmsl BO3 6bu1 nipeanioxkeH TepMuH
«auabeTHyecKas CTONa» U PEKOMEHJOBAaHO pacCMaTpH-
BaTh €€ KakK MOTCHIIMAIbHYI0 HH(PEKINOHHYIO MPpobiIeMy
[4]. InaGeTnyeckas cToMa - 3TO MAaTOJOTHIECKHE U3MeE-
HEHHsI KPOBEHOCHOTO, HEPBHOTO U KOCTHO-MBIIIEYHOTO
armapara cTor Ha (poHe TeKOMIIEHCHPOBAHHOTO nuabde-
Ta, KOTOPbIE BEAYT K Pa3BUTHUIO TaHTPEHBbI B OOJNBHOMN
Hore [3].

U3 BBIIIEH3II0KEHHOTO SIBCTBYET HACKOJIBKO 3HAYMTENIbHA
pa3paboTka HOBOTO, Kau€CTBEHHOTO, Y3 EKTUBHOTO, O€3-
OIIACHOTO U JIOCTYITHOTO (hpapMalieBTHYeCKOro Cpe/cTBa,
HEJIOPOTOro M HECJIOKHOTO B IPUMEHEHHH, KOTOPBIH MPH-
TOJUTCS TMAMEHTY Ha HAYallbHBIX CTAAUAX OCIIOKHEHUS
3a00JeBaHNUS.

Lenpro JaHHOTO MCCIIEIOBAHNUS SIBIJIACH pa3padoTKa TeK-
CTHWIIBHBIX candeTok «JIHP» u omeHka nx TOKCHYECKOTO
JEHCTBUS HA JKUBOTHBIX B OCTPOM M XPOHUYIECKOM OITBI-
Tax, a TAK)Ke N3yUYeHHNE UX MUTOTOKCHYHOCTH.
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HccnenoBanus Benucs B CELyIOLIEH IOCIEN0BATEIBHO-
CTH:

- HMCCIENOBAIM TOKCHYHOCTh M IUTOTOKCHMYHOCTH TEK-
CTHJIHOTO HOCHUTEIS CO CJI0EM HaHECEHHOTo MojimMepa 2
tumnoB - Na-KMI] u 6entonura;

- ouenka s¢d¢exruBHOCTH canderok «JIHP» ¢ nexap-
CTBEHHBIMU CPEJICTBAMHU.

Marepuaa u MeToabl. TOKCHYHOCTh 00pa3ioB caide-
ToK «JIHP» ¢ nanecenusiM cioem Na-KMII u 6entonnta
rcciienoBada Ha Mblmax JuHud CBA, 1uToTOKCHYECKOE
nericTBue - Ha KynbType Hela.

Meronuka omnpeneneHuss TOKCUYECKOTO NEWCTBUS BBITA-
KEK U3 caJ(eToK COCTOUT U3 CIEAYIONINX TAIOB:

- IPUTOTOBIICHHE BBHITSDKEK: UCCIIEIyeMblid 0Opasel oIy-
CKaeTcsl B NECHUIWUIMHOBBIA (akoH ¢ (usuonoruye-
CKUM pacTBOPOM, Jlajiee TOMEIIAeTCs B TEPMOCTAT MpH
temreparype 37°C [y 9KCIIO3ULUU B T€YEHHE 7 CYTOK.
CooTHoILIEHHE TUIOMIAAN TOBEPXHOCTH calI(PeToK H 00b-
eMa (HU3MOJOTMYECKOrO pacTBOpa Juiss 00pa3lioB, KOH-
TAKTUPYIOIIHUX C PAHEBOW MOBEPXHOCTHIO WJIM KOKHBIMU
IBaMH, COOTBETCTBYET 1,6 cm?:1cmP,

B onpbitax ncnonszoBanu 20 mbimeit auann CBA Becom
17-20 r. IIpenBapuTensHO MBbIIICH B3BEHIMBAIH, 3aT€M
BHYTPUOPIOIIMHHO BBOIMIM MM BBITSOKKH M3 DPa3HBIX
00pasioB candeTok B 00beme 1 MiI; KOHTPOJIBHBIM JKH-
BOTHBIM BBOJAWJIM B TOM e 00beMe (PU3MOIOrnuecKuii
pactBop. B TeueHue 4 yacoB mocie BBEIEHHS IKCTPAK-
TOB ITPOBOJIMJIN BU3YaJIbHbIE HAOIIOCHUS 32 TOBEICHHEM
JKUBOTHBIX U MX BHEIIHUM BujoM. Crrycts 24 yaca mocie
BBEJICHUS1 SKCTPAKTOB MBIIIEH CHOBA B3BEIIUBAJIH 1 320U-
BaJU Jiekanurarueil. [Ipy BCKphITHH U3ydain H3MEHEHHS

OpIOILIMHEI B MECTE BBEACHHUS BBITSDKEK, 3aT€M BBIACIISUTU
CeJIe3CHKY, I1eUeHb, TIOYKHU OINPEeIIsIM H3MEHEHHUS U BeC
OTIENbHBIX OpraHoB. IIpu ompeneneHuu XpOHUYECKOU
TOKCUYHOCTH I10 TOH 7K€ METOJUKE MBIIIIaM BBOIUIIH IKC-
TpakThl n3 caiderok «JIHP», naOmionenue 3a »KUBOT-
HBIMH TIPOBONMIM B TeueHue 30 gHei. 3aTeM KUBOTHBIX
B3BELIMBAJIM, MPOBOIMIN MHKPOCKOIMYECKUN aHaIu3
BHYTPEHHUX OPTaHOB, ONPEAEIISUIN BeC IOUEK, TeUeHH U
cene3eHKH. KOHTPONBHBIM JKUBOTHBIM BO BCEX CIydasx
BBOIMJIM (DPM3HOJIOTHYECKHH PAaCTBOP B TOM ke 00ObeMe.

[MuTonorudeckoe uccien0BaHNEe IPOBOIMIN Ha KYJIBType
Tkanu. KieTkn nuabeTHyYecKodl CTOMBI KyJIbTHBHUPOBA-
nu Bo (akonax Koppesst B cpene Umia ¢ nobasneHueM
rotamuHa U 10% CBIBOPOTKHU KPYITHOTO POTaToro CKoTa.
[Tpu npoBeneHnn dKCrIepuMEHTOB ¢ canderkamu «JIHP»
TOTOBUJIN U3 HUX BBITSAKKU 11O BBIIIEU3JIOKEHHOMY MCTO-
Iy, KCTPAKIHIO IpOoBoaWIH B cpezie Ma, 1 cm® momerna-
au B 0,5 M1 cpenbl 1 MHKyOHpOBaJIM B TEUEHHE 7 CyTOK
npu 37°C. BeITsDKKH U3 caneTok JoOaBIIsi K KIETKaM
Ha 24 yaca. Bo ¢naxons! BeicenBanu o 1000000 kieToxk,
noMemand ux B tepmocrtar npu 37°C na 48 vacos, J10-
OaBIIsLIU OKCTPAKThI U BBIACPKUBAJIU KICTKH B TCUCHHC
24 4dacoB. 3areM cpely C DKCTPAKTOM CIIMBAIIM, KJIETKH
MPOMBIBAJIM, 3aJMBAIM B CBEKYIO CPENY CHIBOPOTKY U
OCTAaBJISUIM KJIETKH JUIs pocTa B TedeHue 3 cytok. Ha 4
CYTKHU NOACUYUTBIBAJIN YUCJIIO BBIPOCHINX KJIETOK B OIIBIT-
HBIX Tpymnnax. O IUTOTOKCHYECKOM ACHCTBUH IKCTPAKTOB
CYIMIIH TI0 U3MEHEHHIO YHCIa KJIETOK B OMBITHBIX I'PYII-
Max MO OTHOUICHUIO K KOHTPOJIIO.

Pe3yabTaThl M HX 00cyxkaeHMe. Pe3ynbraTel U3ydeHUs
TOKCHUYHOCTH HCCIIEAYEMbIX TEKCTHJIBHBIX HOCHTEJIEH B
OCTPOM OIIBITE MPE/ICTABIICHBI B Ta0NHIE 1.

Tabnuya 1. Brusnue svimsasicex uz 0opasyos cangpemok «JIHP» ¢ nanecenHvim croem nomumepos
Ha 6ec mena u OpeaHo8 mvluiell (0Cmpas MOKCUYHOCb)

Macca
I'pynna onbiToB
Tena, r TeYeHn, Mr ceJIe3eHKH, MT' To4eK, MI'
Kontpons (BBeneHme
(hU3MOTOTHYECKOTO 20,1£1,0 1200+100 10621 31741
pacTtBopa)
TeKCTUIBHBIN HOCHUTEIb CO
+ + + +
croem —Na-KMI] 19,1+4 1270£50 143+11 286+12
Kontposns (BBeneHUE
(hM3HOTOTHYECKOTO 20,1+1 1200+100 10621 317441
pacTBopa)
TeKeTHb bl HOCHTES Co 19,6+1,9 1200+100 110£16 28042
cjoeM OEHTOHHTA

B teucHue 24 vyacoB HAONIONECHUS 3a YKUBOTHBIMH ITOCIIC
BBEJ/ICHHS JKCTPAKTOB OOPAa3llOB TMOENH KUBOTHBIX HE
HaOmonanu. [Ipyu BCKPBITHM M MHKPOCKOITMYECKOM aHa-
N3¢ BHYTPEHHUX OPTaHOB MAaTOJOrMYE€CKUX U3MEHEHHUI
He BBIABICHO. Bo BCex cilydasix OTHOLICHHs Beca Tela
WJIM OPTaHOB MPH BO3/ICHCTBUH UCTIBITYEMBIX SKCTPAKTOB

© GMN

K TaKOBOMY B KOHTpOJIe IpHONIKaIoch K ogHoMy. Ilpu
HAKO)KHOM BBEJCHUM BBITSDKEK pa3Ipa)kaloIiero Jei-
CTBUS Ha MOAKOKHYIO KJIETYATKy, aJUICPTHYECKUX Peak-
Ui ¥ OOIIETOKCHYECKOTO IeHCTBHA He o0HapyxeHo [1].
B tabnmie 2 mpuBeACHBI Pe3yNbTaThl IPH XPOHUUECKON
TOKCHYHOCTH.
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Tabnuya 2. Bausnue svimsicek uz obpasyos canpemox «JIHP» ¢ Hanecennvim croem noiumepos
(6e3 JIC) na 6ec mena u opeanos mviuiell (XpoHuyeckas moKCU4HOCMy)

Macca
I'pynna onbiToB
Tesa, I ne4YeHu, MT ceJIe3eHKH, MT MoYeK, MI'
KouTtposns (BBeneHue
(hU3HOTIOTHYECKOTO 21,2+1,6 1122+48 5242 209+10
pacTtBopa)
TekCTUIIBHBII HOCUTENb
co coem —Na-KMII 19,7+1,4 1150+110 51+£2 204+8
KonTpouns (BBeneHIE
(hU3NOTIOTHYECKOTO 33,949 2100+290 157+28 370+£56
pacTBopa)
TekcTiIbHbLit HOCHTE, 28,9+1,6 1800:£250 16418 38057
€O clIoeM OCHTOHHUTA
Tabnuya 3. Bausnue sxcmpakmos uz caipemox »JIHPy co cioem nonumepos
Ha oHcU3HeCcnocobHocmb Kiemoxk 6 Kynemype HeLa
I'pynna onbiTa Kos¢duument npupocra TOPMOKEHHE
KonTpons (1o6aBieHne B KyIbTYPHI CPEJIbI) 7 0
TexkcTunpHBIN HOCUTEND ¢ HaHeceHHBIM Na-KMI]
TeKkCTUABHBIA HOCUTEID C HAHECEHHBIM OEHTOHUTOM 4.8 50,0

Tabnuya 4. Bauanue skcmpakmos uz oopasyos caigpemox «JIHP» ¢ 00HOCMOpoHHe HAHeCeHHbIM CTI0eM NOIUMEPOS
u JIC Ha sec mena u opeanos muvliiell (0cmpas MmoKCUYHOCMYb)

Macca
I'pynna onbiTa
Teaa, r neYyeHu, Mr cejie3eHKH, MT noyeK, Mr
KOHTPOJIb 10,1 £1 1200£100 106+21 371+41
Canderxal 19,1+0,4 1210+400 113+6 234412
KOHTPOJIb 18,8+1,2 1123+£152 69+11 222427
Canderka 2 17,9+1,7 1190+154 69+6 204+£16
KOHTPOJIb 18,3+1,8 1077+151 51+3 209+33
Canderka 3 18,1+1,2 1183+104 58+17 200+£38

Tabnuya 5. Bausnue sxcmpaxkmos uz 06pasyos caigpemox «JIHP» ¢ 00HOCMOpOHHE HAHECEHHbIM CTLOEM NOIUMEPOS
u JIC na sec mena u opeanog mvluiell (XpoHU4eCcKkas moKCUYHOCHb)

Macca
I'pynna onbiTa
Tenaa, r neYyeHu, Mr cesle3eHKH, MI Mo4eK, Mr

KOHTPOJIb 26,1+1,8 1648+128 160+19 31034
Canderxu 1 26,8+0,9 1769+120 178+24 30045

KOHTPOJIb 21,8+1,2 1190+152 80+10 226+10
Canderxa 2 22,0+1,6 1310+£62 95+14 222+14

KOHTPOJIb 21,2+16 1122448 52412 209+10
Canderxa 3 21,942 1194+96 52,5+5 221430

Pesynbrarhl UcCiIeI0BaHUS LIMTOTOKCHYECKOTO JICHCTBUS
B KYJIbType TKaHH NpeAcTaBieHsl B Tabmuue 3. Ilpu
KOHTaKTHOM BO3JICHCTBUM Ha KJIETKH DKCTPAKTOB HC-
Cclie/lyeMbIX 00pa3loB TOPMOXKEHUE POCTa KYJIBTYPbI 00-
HapyXeHO B cllydae o0pa3siia TEeKCTUILHOTO HOCHTENS C
nonuMepoM OeHTOHHTA. ECiy NpUHATH 32 BhIpaXKEHHbIH
a¢ ekt TopMokeHue pocra Ha 50% u Oosee, TO TaKUM
JieficTBUEM o0najaeT oopaselr ¢ OEHTOHUTOM.
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ITomumo OIPEACIICHUA TOKCUYHOCTU TCKCTHUJIBHOTO HO-
curenst 6e3 JIC MBI TakXe HCCICIOBATH TOKCHYHOCTD
canderok ¢ JIC (Tabmuist 4 u 5).

AHanu3 Tpex MONYyYCHHBIX PE3y/BTATOB MO3BOSIET ClIe-
JIaTh BBIBOJ, YTO HU OJIMH M3 TPEX MPUMEHEHHBIX JICKap-
CTBEHHBIX IPENapaToB He BBISBUI TOKCHUYECKOTO ddexTa
HHE B OCTPOM M HH B XPOHHYECKOM OfbITax. I[uToTokcH-
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yeckoe neiictBue canderok «JIHP» mo tecty BebKHBae-
MOCTH KJICTOK B KYJIBTYpE TKaHH OOHApPY>KCHO B Cllydae

canderku | - 3HAYNTETPHOE TOPMOKEHHE POCTA KYJIBTY-
pbl (Tabnuna 6).

Tabnuya 6. Bausnue sxkempaxkmos u3z cargpemox «JIHP» co cnoem nonumepos
u JIC na dcu3necnocobHoCcmy K1emok Kyibmyp

I'pynna onbiTa Koa¢dpuumnent npupocra Topmoxxenune %
Konrposnb 7,1
Canderkul 1,6 83,5
Canderku 2 7,0 0
Canderku 3 4,5 36

3akimoueHne

1. TIpoBemeHHBIE HKCIIEPUMEHTAIBHBIE HCCICIOBAHUS
00pa3ioB TeKCTHIBHBIX HocuTeneil 0e3 JIC Ha mblmax
B OCTPOM ¥ B XpPOHHYECKOM OITBITAaX MO3BOJIIOT CAETATh
BBIBOZ O TOM, YTO ATH 0Opa3lbl HE BBI3BIBAIOT TOKCHYE-
CKUX SIBJICHUH Y )KUBOTHBIX.

2. V3yyeHne TOKCMYHOCTH OOpPA3IOB TEKCTHUIIBHBIX HO-
cureneii ¢ JIC Taxke HE BBIABHIO THOSTH W M3MEHEHUI
BHYTPEHHHX OPTaHOB MBIIIEH.

3. Pe3ynbraThl HCCIENOBAHUS UTOTOKCHYECKOTO JAEH-
ctBus canerok »JIHP» 1o TecTy BEDKHBAEMOCTH KIETOK
B KYJIBType TKaHH ITOKa3ald, YTO IIPH KOHTAKTHOM BO3-
JEHCTBUU Ha KJIETKU HCCIEAYEMBIX 00pa3IoB 3HAYUTENb-
HOE TOPMOXKEHHE POCTa KYIBTYPhl OOHAPY)KEHO B CITydae
obpasna 1, ecimu MPUHSTH 32 BBIPAKEHHBIA dPPEKT TOP-
MoxkeHne pocta Ha 50% u Gonee, TakuM JeiicTBHEM 00-
namaet canderka 1.

BaarogapHocTb. PaboTa BEITIOIHEHA B paMKaxX HAy9IHOTO
rpanta Nell-17.
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SUMMARY

THE STUDY OF PROPERTIES OF TEXTILE WIPES “LNR”

Buadze E., Bochorishvili R., Pailodze N., Abuladze N.

AKk. Tsereteli State University, Kutaisi, Georgia

The aim of the research was to investigate the toxicity of
textile wipes “LNR “. The wipes coated with polymer as
well as wipes coated with polymer and drug substance
were studied on CBA mice.

It was found that both types of “LNR “ napkins do not
cause any toxic effect, mortality or changes of internal

organs of mice in acute and in chronic experiments.

The study of the cytotoxic effect of “LNR” wipes ac-
cording to test of cell survival in tissue culture showed

© GMN

that during contact exposure of the samples on cell wipes
“LC” significant inhibition of culture growth observed in
sample 1. If to accept for pronounced effect on the growth
inhibition of 50% or more, such action has the napkin 1.
If to accept for pronounced effect on the growth inhibition
of 50% or more, such action has the napkin 1. If to accept
for pronounced effect on the growth inhibition of 50% or
more, such action has the napkin 1.

Keywords: textile wipes, Diabetic Foot, toxicity, animal
testing (animal studies).
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PE3IOME

UCCJETOBAHUE CBOMCTB TEKCTHJIBHBIX CAJI®ETOK «JTHP»

Byanze E.I1., Bouopumsuiau P.U., Taunonze H.O., Adynaase H.b.

Tocyoapcmeennwiil ynusepcumem um. A. Llepemenu, Kymaucu, I py3us

Wzyuyena toxcuuHOCTh caiderox «JIHP» B skcmepu-
MeHTe Ha Mblmax jguHud CBA. VcciaegoBanuck Kak
cal(eTKu TOJBKO C MOJMMEPHBIM HMOKDPBITHEM, TaK U
cal(eTKu ¢ MOJIMMEPHBIM MOKPHITHEM M JIEKapCTBEH-
HbeIM cpenctBoM (JIC).

PesynbTarhl MpoBeIeHHOTO UCCIICAOBAHUS TIO3BOIISIOT 3a-
KJIFOYUTh, 4TO TeKCTHIIbHBIE HocuTenu 6e3 JIC u ¢ JIC Ha
MBIIIaX B OCTPOM M XPOHHYECKOM OITBITAX HE BEI3BIBAIOT
TOKCHYECKUX SBICHUU, THOCITN WM U3MCHEHUI BHYTPECH-
HUX OpPTaHOB.
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