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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIETYIOIIUE TPaBUIIa;

1. CraTbs 1omkHa OBITH IPEJCTaBICHA 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 s3pikax - Times New Roman (Kupuiinua), Ui TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISTE B ITe4aTHOH popme. DoTokomnu He TpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBETCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX aBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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A RARE CASE OF RIGHT DIAPHRAGM AGENESIS

Sesitashvili T., Tomadze G., Gvantseladze G., Rekhviashvili A.

Archangel St. Michael Multiprofile Clinical Hospital, Thilisi, Georgia

Diaphragmatic agenesis, unilateral or bilateral, is a rare
occurrence in adults. Development of the diaphragm starts
at the fourth week of gestation and completes by the ninth
week. Some experimental studies have been carried out to
understand the organogenesis of the diaphragm and causes
of congenital defects’ development; therefore, exact causes
are still not established [3]. Diaphragm agenesis is con-
nected with the herniation of intestine and other viscera into
the chest. Diaphragmatic agenesis is the most severe form of
diaphragmatic defects. Mortality rate is high and varies from
40% to 62% [1]. In extreme form of diaphragmatic malde-
velopment, there might be a complete agenesis of diaphragm
[4]. Due to its rarity in adult patients, only anecdotal refer-
ences are available in the literature. We report an unusual
case of an adult man admitted in a hospital because of small
bowel intussusception and peritonitis caused by the strangu-
lated intestinal obstruction, which underwent to the surgical
operation and unilateral, right-sided agenesis of diaphragm
was diagnosed during surgical exploration.

Materila and methods. Case Report.

A 63-year old mentally healthy, uneducated, married
male with history of periodic shortness of breath, weak-
ness, frequent nagging cough and pneumonia from early
childhood was admitted at our hospital because of severe
abdominal pain. He gave a history of severe abdominal
pain, bloating, fever, nausea, vomiting and sweating for
past two days. He did not have act of defecation for 4 days
and was complaining on severe meteorism. Patient was
previously hospitalized 10 years ago because of appendi-
citis and undergone to its surgical removal; in a hospital
he was diagnosed as having Crohn’s disease. He did not
have any hospitalizations because of respiratory system
diseases; therefore, antibiotic medications because of nu-
merous pneumonia, bronchitis and pleurisy episodes were
frequently prescribed on an outpatient level. Chest x-ray
revealed homogeneous opacity on the right side of the
chest and several times mistakenly he was diagnosed as
a case of pleural effusion by his local general practitioner

Physical examination while hospital admission revealed
temperature - 37.4°C, supine blood pressure of 145/90
mm Hg, pulse rate of 102 bpm, a respiratory rate of 26
breaths/min. On pulse oximetry, oxygen saturation was
96% on room air. Lung auscultation showed decreased
breath sounds on the right lower chest. Heart sounds were
normal. Physical examination of abdominal cavity revealed
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abdominal wall tension and severe pain on palpation; no
sounds of peristalsis were heard while auscultation. Rest
of the systemic examination was unremarkable. Routine
laboratory blood tests were: hemoglobin 120 g/L, WBC
14/10°L, platelets 220/10°L, HCT-36% and ESR of 27
mm per hour. The renal functions and serum electrolytes
were normal at creatinine of 0 8 mg/dl, serum Na 143
mmol/L, serum K 4.02 mmol/L level. Urinalysis and liver
function tests were normal. Nasogastric tube was placed
and intestinal masses appeared into it inmediately. Patient
underwent to the abdominal ultrasound and X-ray exami-
nation for overall review of chest and abdominal cavity.
Signs characteristic for intussusception were revealed on
x-ray as well as on abdominal ultrasound. Therefore, chest
radiograph showed similar findings as before, no other ad-
ditional changes were present.

Because of having small bowel intussusception which is
considered as a medical emergency and taken into account
patient’s general health status, in spite of existing respira-
tory problems, patient was taken into the surgery room for
surgical operation. Time from the hospital admission to the
surgical operation was not more than two hours. Laparotomy
and partial resection of intestine was performed. Surgeons
revealed that more than 1 meter of intestine was necrotized.
Damaged part of the intestine was successfully removed.
Intra-operatively while revision of abdominal cavity, a small,
tiny rim of diaphragm was present in the posterior aspect and
diagnosis of partial agenesis of diaphragm was confirmed.
Postoperative period was remarkable with complications from
respiratory system organ side; namely, bilateral pneumonia
and pleurisy with the right sided predominance appeared and
acute respiratory failure took place. Patient underwent to the
multiple bronchoscopy procedures because of bad-smelling
and excessive bronchial secretions and diagnosis of purulent
endobronchitis. Drainage of right pleural cavity, bronchial
lavage and antibiotic therapy according to the microbial sensi-
tivity started. Inhalation of oxygen was mandatory because of
patient’s blood oxygenation was significantly low. A contrast
enhanced computed tomography (CECT) of thorax revealed
part of liver and some loops of small intestine present on
the right side of the chest. On the fifth day from the surgery
patient’s health status deteriorated significantly. In abdominal
cavity appeared severe pain. Laboratory analyses showed
leukocytosis with left shift (WBC — 12.39*10°L, bands —
26%). Abdominal ultrasound revealed liquid in an abdominal
cavity and patient was undergone to the re-operation. After
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small bowel resection healing process was not adequate and
appeared failure of intestine anastomosis. Damaged pats of
intestine were removed and new side-to-side anastomosis was
performed. Postoperative period similarly to the first postop-
erative one was very difficult because of respiratory system
disorders. Whole hospital stay of the patient was 35 days. He
was discharged from the hospital under careful ambulatory
follow up. Construction of new diaphragm was advised to him
after stabilization and improvement of his general health status.

Fig. 1. Absence of right-sided diaphragm. Surgical material
1, 2— Diaphragmatic edges, 3 — Lung; 4 — Falciform liga-
ment; 5 — Liver
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Fig. 2. CT scan of thoracic cavity after surgery

Results and their discussion. The development of the
diaphragm occurs early in gestation via a fusion of the
embryonic pleuro-peritoneal membrane and the transverse
septum. During the third week of gestation, the fusion of the
transverse septum with the dorsal mesentery of the foregut
creates two openings whereby the thoracic and abdominal
contents meet. During the ninth week of gestation, these
openings close. Thus, any defect or arrest of this devel-
opmental process may lead to defects in the diaphragm,
including congenital diaphragmatic hernia and diaphrag-
matic agenesis. Complete agenesis of a hemi-diaphragm
is a rare malformation in adulthood whose embryologic
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basis is unknown. An abnormal organogenesis may lead
to a diaphragmatic defect as well, that may be variable in
site and size. The diaphragmatic agenesis is the largest dia-
phragmatic defect, and is associated with herniation of the
abdominal contents into the thoracic cavity and pulmonary
hypoplasia. Left diaphragmatic defects are more common
than the right side, probably because of earlier closure of
the right pleura-peritoneal hiatus. Hernia caused by the
left sided congenital diaphragmatic defect is called as
the Bochdalek’s hernia and accounts for about 90% of all
cases of congenital diaphragmatic hernias. It involves an
opening on the left side of the diaphragm, and the stomach
and intestines usually move up into the chest cavity. The
Morgagni’s hernia makes up about 2% of all cases, involves
an opening on the right side of the diaphragm, and the
liver and intestines usually move up into the chest cavity.
However, isolated diaphragmatic agenesis is an exceedingly
rare entity. Diaphragmatic agenesis is typically diagnosed
very early in infancy and carries a significant mortality
of up to 38% to 62%, depending upon other congenital
anomalies. In complete hemi-diaphragmatic agenesis, no
diaphragmatic remnant is present but in partial agenesis
a small rim of diaphragm may be present in the posterior
aspect. The first reported case of diaphragmatic agenesis
in an adult was described in 1988 by Tzelepis et al on the
left side of hemidiaphragm [7]. The diaphragmatic hernia
may or may not manifest any symptoms depending on the
compensatory respiratory mechanisms, site and size of the
hernia. While most adult patients with left-sided diaphrag-
matic defects become symptomatic because of the visceral
herniation, it has been seen that a right-sided agenesis may
occur with few symptoms or may be asymptomatic due
to the presence of the liver preventing other viscera from
herniating through the diaphragmatic defect [2].

Our patient was not asymptomatic prior to surgery. His
symptoms started in the childhood when lung function be-
came compromised by the displaced liver and part of colon.
Several imaging modalities are used to assess diaphrag-
matic hernias including routine chest radiographs after
nasogastric tube placement, upper gastrointestinal contrast
studies, ultrasonography, computed tomography of thorax
and magnetic resonance imaging. Despite all these, an
early diagnosis is always challenging [5]. Patients usually
present with breathlessness or obstructive symptoms ow-
ing to change in thoracic respiratory mechanics and intra-
thoracic visceral herniation. On routine chest radiography
these have ill-defined opacity which can be confused with
consolidation, pulmonary tumors, contusion or thickened
pleura [6]. Solid organ herniation may be more difficult to
diagnose and may require computed tomography. Further
imaging is crucial when symptoms are more understated
or patients are asymptomatic.

The management of the right-sided diaphragmatic defects
is controversial. In the trauma literature, patients who
present with right-sided herniation can often be managed
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non-operatively because the liver prevents visceral her-
niation. However, patients with right-sided agenesis may
require an operative intervention to prevent liver as well
as other abdominal organ herniation. Patients who are
symptomatic with dyspnoea or asymptomatic should have
an operative intervention to prevent further complications
[6]. Our patient needed operative correction of diaphragm
to prevent complications in future, but because of medical
emergency he underwent to the abdominal surgery because
of small bowel intussusception; therefore, diaphragmatic
plastic was postponed for future, when his overall health
status will be good enough.

Conclusion. In conclusion, congenital diaphragmatic
agenesis is a very rare diagnosis in adulthood, even more
so on the right side with no history of trauma. A possible
differential diagnosis should always be kept in mind when
there is opacity in the right lower chest. Early diagnosis
and management of a diaphragmatic hernia is extremely
important to reduce further morbidity or mortality.

REFERENCES

1. Ali S, Haseen M, Beg M. Agenesis of right diaphragm in
the adults: a diagnostic dilemma. Indian J Chest Dis Allied
Sci 2014;56:121-123.

2. Bhan V, Rajagopal P, Kumar K, Raghavendra K. Agen-
esis of the Hemidiaphragm: A Rare Presentation in an
Adult. Indian J Chest Dis Allied Sci 2013;55:109-111.

3. Clugston R, Greer J. Diaphragm development and con-
genital diaphragmatic hernia. Seminars in Pediatric Surgery
2007;16:94-100.

4. Mirza B, Bashir Z, Sheikh A. Congenital right hemidia-
phragmatic agenesis. Lung India 2012;29(1); 53-55.

5. Pousios D, Panagiotopoulos N, Argyriou P, Piyis A. Diag-
nosis and surgical management of diaphragmatic agenesis in
an adult: report of a case. Surgery Today 2010;40:357-359.
6. Sheehan JJ, Kearns SR, McNamara DA, Brennan RB,
Deasy JM. Adult presentation of agenesis of the hemidia-
phragm. Chest 2000;117:901-902.

7. Tzelepis G, Ettensohn D, Shapiro B, McCool F. Unilat-
eral absence of the diaphragm in an asymptomatic adult.
Chest 1988;94:1301-1303.

SUMMARY
ARARE CASE OF RIGHT DIAPHRAGM AGENESIS

Sesitashvili T., Tomadze G., Gvantseladze G.,
Rekhviashvili A.

Archangel St. Michael Multiprofile Clinical Hospital,
Thilisi, Georgia

Diaphragmatic agenesis is the most extreme and rare form
of congenital diaphragmatic maldevelopment and there-
fore diagnosis of it are only few in literature, especially
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in children. It may be unilateral or bilateral. Frequently,
diaphragmatic agenesis is accompanied with diaphragmatic
hernia, when through a congenital defect of the diaphragm
liver, intestine and other viscera herniate into the chest.
Diagnostics typically are made early in infancy and is
generally associated with other genetic anomalies, espe-
cially aneuploidy syndromes. It is associated with a high
mortality, if not treated in infancy. However, according to
published literature only a few patients have survived till
adulthood.

In this report, we describe the case of a 63 years old male
patient who admitted in a hospital with small bowel intus-
susception because of strangulated intestinal obstruction
and peritonitis. While surgical operation and revision of
abdominal cavity, partial right-sided agenesis of the dia-
phragm was revealed. Two operations were performed on
a patient; one because of strangulated intestinal obstruc-
tion and accompanied peritonitis and the second, because
of stitch insufficiency after 5 days from the first surgical
operation. Taking into account the heavy overall status of
the patient, diaphragm plastic was not performed and its
performance postponed for future.

Keywords: diaphragm agenesis, small bowel intussuscep-
tion, surgical treatment.

PE3IOME

PEJKHI CJIYYAN IMMPABOCTOPOHHEWM JIUA-
®PAI'MAJILHOM AI'EHE3UU

CecuramBuim T.I'., Tomanze I /1., 'Banuenanse I.b.,
PexBuamBuiu A.U.

Mynvmunpodhunvrasn knunuueckas borvHuya um. Apxam-
eena Ceamozo Muxauna, Tounucu, I pyzus

JuadparmanbHasi areHe3us - caMasi SKCTpeMasbHas U
peaxas popma BpoxKIEHHOro AnadparmMaabHOro Heopas-
BUTHS, CIIEJOBATENILHO, B INTEPATypE OIHCAHUE €€ CITyda-
eB, 0COOEHHO, y AeTeil ManouucienHo. JuadparmansHast
areHe3us MOXET OBITh OTHOCTOPOHHEN HITH JIBYCTOPOHHEH,
Y4acTO CONMPOBOKAACTCS AnapparMaibHOM IPhDKEH, Koraa
4yepe3 BPOXKACHHBIN JedeKT auadparmbl 1nedyeHb, Ku-
HIEYHUK U JAPyTrHe BHYTPEHHHE OpraHbl MHUTPUPYIOT B
I'PYIHYIO MOJOCTh. /lnarHocTuka MpouCXoAUT B paHHEM
MJaJeHYEeCTBE M, KaK MPaBHJIO, MATOJOTHS CBsI3aHA C
TeHETHYCCKUMH aHOMAJIUSIMH, OCOOCHHO C aHEYIUIOHUI-
HBIM CHHJPOMOM. ATEHE3HI0 HEOOXOJUMO BBHISBIATH U
JICUUTh B PAHHEM JIETCKOM BO3pacTe, OJJHAKO, COITIACHO
JTAHHBIM JIUTEPaTypbl, HEMHOTHE MAI[UEHTHI T0KUBAIOT
JI0 B3POCJIOTO BO3pacTa.

Onucan ciydail 63-J€THEr0 MY>KYHMHBI, KOTOPBIH OBLI
TFOCHUTAJIU3UPOBAH CO CTPAHTYJISIHUOHHOW KHMIIECYHOU
HETPOXOUMOCTBIO U IEPUTOHUTOM. Bo BpeMs xupyprude-
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CKOU OTepaIliy U PEBU3UH OPIOIITHON MMOJIOCTH BBISBICHA
YacTHYHAsh NPAaBOCTOPOHHSS areHe3ust Juadparmel.
IIpoBenensl 1Be onepaluu: oJiHa - BBUAY YIIEMIEHHON
KUIICYHOM HENPOXOJUMOCTU U NEPUTOHUTA U BTOpas
- BBUJly HEIOCTAaTOYHOCTH I1lIBa CIyCTS 5 JIHEH mocie
IIEpPBOr0 XUPYPruyeCcKoro BMelareascTsa. [Ipunumas
BO BHUMaHHUE TsDKeJI0e o0liee COCTOSHUE MalHueHTa,
IUIacTHKA JuadparmMbl HE BBIITOJHEHA.
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INCIDENCE OF TUBERCULOSIS AMONG HIV/HCV CO-INFECTED PATIENTS
RECEIVING HEPATITIS C TREATMENT
WITH PEGYLATED INTERFERON AND RIBAVIRIN IN GEORGIA

tAbutidze A., 'Bolokadze N., *Chkhartishvili N., *?Sharvadze L., **Tsertsvadze T.

Unfectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi;
2] Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

Highly Active Antiretroviral Treatment (HAART) revo-
lutionized the care of HIV-infected patients and caused
significant reductions in HIV-associated morbidity and
mortality, including many of the opportunistic infections
[1,6,8]. In the era of effective antiretroviral therapy (ART),
chronic liver diseases has become more prevalent among
HIV-infected persons and is the second most common cause
of death in HIV-infected patients [2,4,11,12]. Despite the
use of ART, patients co-infected with HIV and hepatitis
C virus (HCV) have higher rates of chronic liver disease
complications (cirrhosis, hepatocellular carcinoma and
liver failure) compared with patients with HCV monoin-
fection [18].

10

Successful treatment of hepatitis C is necessary for ensuring
quality of life and higher life expectancy among HIV/HCV
co-infected patients. However it represents a significant
challenge because of multiple safety concerns, including
potentially serious drug interactions with ART.

The main goal of HCV treatment is cure, defined as unde-
tectable levels of HCV RNA 12-24 weeks after completion
of therapy, also referred to as sustained virologic response
(SVR). Until recently, a combination of Pegylated inter-
feron (PEG-IFN) and Ribavirin (RBV), given for at least
24 weeks, was standard of care for chronic hepatitis C.
Efficacy of this combination averaged 50-55% and was
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associated with clinically significant adverse reactions
[19]. Hematological toxicities including leucopenia occur-
ring during IFN therapy frequently induces a decrease of
CD4* cell count in HIV/HCV co-infected patients [7, 16].
Multiple studies also showed a higher risk of developing
bacterial infections in HCV-infected patients receiving
hepatitis C treatment with IFN [7,14,17,20].

Although cellular immunodeficiency is associated with a
higher incidence of various infections, Tuberculosis (TB)
has rarely been reported during HCV treatment with a
combination of IFN and RBV [9].

Hepatitis C is a serious health problem in Georgia. Pop-
ulation-based survey conducted in the Capital of Georgia
- Thilisi found high (6.7%) prevalence of HCV infection
in adult general population [15]. Georgia has developed
strong human and technical capacity for providing high quality
diagnostic and treatment services for hepatitis C. Since 2011,
for the first time in Eastern Europe, all HIV/HCV co-infected
patients in Georgia have access to free antiviral treatment for
hepatitis C. This is the first precedent in the country when
specific population group receives free hepatitis C treatment
in accordance with international standards.

Despite a relatively low prevalence rate, the HIV/AIDS
epidemic remains a significant public health concern in
Georgia. Since the detection of the first case of HIV in
1989, the rate of new HIV diagnoses in the country has
been increasing steadily [4].

Georgia also belongs to high TB burden countries. Up to
22% of HIV-infected individuals were found to have active
TB in Georgia [5].

Therefore, the objective of this study was to describe the
characteristics and clinical outcomes of tuberculosis in
HIV/HCV co-infected patients receiving hepatitis C treat-
ment with pegylated interferon and ribavirin and calculate
incidence rate of TB.

Material and methods. A retrospective study was con-
ducted among HIV-infected patients receiving combination
therapy with PEG-IFN and RBV from December 2011 until
May 2015 at the Infectious Diseases, AIDS and Clinical Im-
munology Research Center (IDACIRC), Tbilisi, Georgia,
which is the country’s referral institution for HIV/AIDS
diagnosis, treatment, and care. All acid-fast bacilli (AFB)
smear microscopy and culture tests were performed at the
National TB Reference Laboratory in Tbilisi, Georgia.

Medical chart data abstraction was performed to collect
information on patient socio-demographic factors and
medical history. Clinical characteristics measured included
opportunistic infections at baseline visit, HI'V stage before
HCV treatment, baseline CD4"* cell count, baseline HIV
RNA level, ART regimens, HCV genotypes, duration of
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HCYV treatment, SVR after HCV infection treatment, Tu-
berculin skin test (TST) result, latent TB infection (LTBI)
treatment, TB site. The incidence of TB was defined as the
number of HIV-infected patients with incident active TB
per 1000 patient-years of follow-up.

Definitions of TB: The diagnosis of TB was defined as either
presumptive or definitive. A diagnosis of presumptive pul-
monary TB was determined by a consistent clinical picture
of more than 30 days, presence of AFB mycobacteria in
sputum, bronchoalveolar lavage or other sterile specimen,
lack of response to standard antibiotic therapy and/or
successful response to standard anti-TB treatment in one
month. A diagnosis of definitive TB was determined by a
consistent clinical picture and positive culture for isolation
of M. Tuberculosis [10].

Results and their discussion. A total of 420 HIV/HCV
co-infected patients received HCV treatment with PEG-
IFN and RBV at the IDACIRC from December 2011 to
May, 2015. Six of 420 patients developed TB during HCV
treatment. The incidence rate of TB in the study cohort was
1.4 cases per 100 person-years (95% CI=0.58-2.97). All
6 patients were on ART and had baseline HIV RNA level
below 34 copies/mL. No opportunistic infections were
observed in all cases.

Three of 6 patients had a previous positive TST result and
had completed Isoniazid prophylactic therapy (IPT) sev-
eral years before TB diagnosis. In 2 patients TST was not
performed. Only one patient had experienced a previous
episode of TB and had completed anti-TB treatment one
year before initiation of HCV antiviral treatment. Four
patients developed TB within 12 weeks of HCV treatment.
TB was diagnosed in remaining 2 patients after 24 weeks
of HCV treatment. Therapy with PEG-IFN and RBV was
stopped in all 6 patients who developed TB. SVR was not
achieved in those two patients who developed TB after 24
weeks of HCV treatment. HIV and HCV baseline clinical
and laboratory characteristics, HCV treatment and TB
characteristics are summarized in Table.

The present study is the first cohort study to date in Geor-
gia, evaluating TB incidence and describing characteristics
of TB among HIV/HCV co-infected patients receiving
PEG-IFN and RBV combination therapy. After analyzing
data on HIV/HCV co-infected patients receiving antiviral
treatment for HCV infection, we can conclude that TB may
complicate treatment with PEG-IFN and RBV.

In our study incidence of TB during antiviral therapy
for hepatitis C was 1.4 cases per 100 person-years (95%
CI=0.58-2.97). Our incidence was higher to the incidence
of TB (0.7 cases per 100 person-years [95% CI=0.19-1.78])
in a cohort of HIV/HCV co-infected patients receiving
IFN-based hepatitis C treatment at three outpatient HIV/
AIDS clinics in Madrid, Spain[14].
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Table. Socio-demographic, clinical and laboratory characteristics of HIV/HCV co-infected patients
who developed TB after receiving HCV treatment with Pegylated Interferon and Ribavirin, (n=6)

Variable Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6
Sex Male Male Female Male Male Male
Age, years 38 41 37 30 40 39
HIV transmission route IDU IDU Heterosexual IDU IDU IDU
HIV stage before I | I I | I
HCV treatment
HIV RNA 1evel. <34 <34 <34 <34 <34 <34
at baseline, copies/mL
CD4 cell count 431 513 356 457 516 497
at baseline, cells/mm®
HIV treatment TDF/FTC/ TDF/FTC/ TDF/FTC/ TDF/FTC/ ABC/3TC/ TDF/FTC/
EFV RTG LPV/RTV EFV EFV EFV
HCV treatment Pegylated Pegylated Pe‘(’;?’i}ted Pegylated Pegylated Pegylated
IFN/RBV IFN/RBV RBV IFN/RBV IFN/RBV IFN/RBV
HCV genotype 3a b 2al2c b b 3a
Previous history of TB N/A N/A N/A N/A 2009 N/A
Previous TST result Positive Positive N/A Positive Not Not
performed performed
. . 6 month of 6 month of 6 month of
Latent TB infection Isoniazid Isoniazid No Isoniazid No No
treatment
therapy therapy therapy
HCV treatment dura-
tion at time of TB di- 8 27 4 25 7 10
agnosis, in weeks
Site of TB Pulmonary Pulmonary Pulmonary Pulmonary I;l};rgssh Pulmonary

The observed high incidence of TB during HCV treatment
with PEG-IFN and RBV reflects the high prevalence of TB
in Georgia and the increased risk of disease in immuno-
compromised patients.

Although our incidence of TB was lower than TB incidence
in HIV-infected patients not receiving ART (4.7 cases per
100 person-years; [95% CI=3.94-5.59]) reported in mul-
ticenter hospital-based cohort study of patients presenting
to 10 Spanish hospitals [13].

Because of the limitations due to a small sample size, we
were restricted to examine association between risk factors
and incidence of TB during antiviral treatment for chronic
hepatitis C.

We found that three of six patients who developed TB dur-
ing PEG-IFN and RBV treatment had LTBI test result with
the TST and had completed IPT. However, occurrence of
TB after IPT as documented by our study has also been
reported [14]. LTBI diagnosis and treatment is a key compo-
nent of the WHO Three I’s Program - Isoniazid preventive
treatment (IPT), intensified case finding (ICF) for active
TB, and TB Infection Control (IC), which represents as one
12

of the major public health strategies to decrease the impact
of TB on HIV-infected patients [3].

Due to scarcity of data on the long-term benefits of LTBI
treatment in settings with high TB prevalence, further
studies are required to determine optimal strategies. As
mentioned above 3 patients in our study had completed
IPT several years before TB diagnosis. Therefore consider-
ing IPT among HIV/HCV co-infected patients soon after
exposure to IFN-based treatment can be considered as a
reasonable strategy to avoid complication of hepatitis C
treatment due to TB reactivation.
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SUMMARY

INCIDENCE OF TUBERCULOSISAMONG HIV/HCV
CO-INFECTED PATIENTS RECEIVING HEPATITIS
CTREATMENTWITHPEGYLATED INTERFERON
AND RIBAVIRIN IN GEORGIA

!Abutidze A., ‘Bolokadze N., *Chkhartishvili N.,
12Sharvadze L., *?Tsertsvadze T.

Unfectious Diseases, AIDS and Clinical Immunology
Research Center, Thilisi; *I. Javakhishvili Thilisi State
University, Faculty of Medicine, Georgia

Treatment of hepatitis C is necessary for ensuring higher
life expectancy among HIV/HCV co-infected patients.
However antiviral treatment for chronic HCV infection
with Pegylated interferon (PEG-IFN) and Ribavirin (RBV)
is associated with a variety of side effects. In Georgia up
to 22% of HIV-infected patients were found to have active
Tuberculosis (TB) and 22.4 to 32.6% had latent TB. The ob-
jective of this study was to describe the characteristics and
clinical outcomes of tuberculosis in HIV/HCV co-infected
patients receiving hepatitis C treatment with pegylated
interferon and ribavirin and calculate incidence rate of TB.
A retrospective study was conducted among HIV/HCV co-
infected patients receiving antiviral treatment for chronic
HCYV infection at the Infectious Diseases, AIDS and Clini-
cal Immunology Research Center, Tbilisi, Georgia from
December 2011 to May, 2015.

Actotal of 420 HIV/HCV co-infected patients received HCV
therapy with PEG-IFN and RBV during study period. Six
of 420 patients developed TB while receiving PEG IFN
+ RBYV therapy. These patients were on Antiretroviral
treatment. Baseline HIV RNA load was <34 copies/ml
and CD4" cell counts >350 cells/mm?®. No opportunistic
infections were observed in all cases.
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Three of 6 patients had a previous positive tuberculin skin
test (TST) result and had completed isoniazid chemopro-
phylaxis several years before TB diagnosis. In 2 patients
TST was not performed. Only one patient had experienced
a previous episode of TB and had completed the anti-TB
therapy 1 year before hepatitis C treatment. In all patients
TB was diagnosed during the PEG IFN + RBV therapy.
Hepatitis C treatment was immediately stopped in all
patients. The incidence rate of TB was 1.4 cases per 100
person-years (95% CI=0.58-2.97).

Our study emphasizes the necessity of screening for latent
TB prior to the initiation of chronic hepatitis C treatment
with PEG IFN and RBV.

Keywords: HIV/HCV co-infection, tuberculosis, inci-
dence, isoniazid preventive treatment, Georgia.

PE3IOME

NHIOINIAEHTHOCTD TYBEPKWIE3A Y BUY/BI'C
KO-UHOUIMUPOBAHHBIX MAIIMEHTOB IIPU
JIEYEHUH I'EITATUTA C NETWJINPOBAHHBIM
HNHTEP®EPOHOM U PUBABUPNHOM B I'PY3UHN

1AGyTumse A.T., 'Boaokanze H.J., 'Uxaprumsuau H.H.,
L2[IlapBansze JL.I., *’Ilepusansze T.H.

'Hayuno-npaxmuueckuil yenmp unpekyuonHon namo-
noeuu, CITH/]a u kaunuueckot ummyHnonrozuu, Tounucu,
2Tounucckutl 2ocyoapcmeennnlii ynueepcumem um. He.
Jorcasaxuweunu, gpaxyrvmem meouyunsl, I pysus

Jleuenue renaruta C siBisieTcss HEOOXOAMMBIM JUIsl 00e-
crieyeHus Ooiiee JOJTON MPOJOKUTEILHOCTH JKU3HH
BUY/BI'C ko-uHGUIHMPOBAHHBIX ManMeHTOB. OpHAKO
MIPOTHBOBUPYCHOE JIeYeHUE XpOoHUUeckoro remnarura C
(XI'C) nerunupoannbiM untepheponom (IIT-UDH) u
pHOaBHPHHOM BBI3BIBACT Pa3InuHbIE TOOOUHBIC IPPEKTHI.
B I'py3un npubmiutensHo y 22% BUY-uHbHIMpOBaHHBIX
MalMeHTOB YCTAHOBIICH JAMArHO3 aKTHMBHOTO TyOepKyJie3a
(TB) my 22,4-32,6% - nareHTHO# (hopMbI TYOEpKYyJIe3a.

Llenbro TaHHOTO UCCIIEA0BAHUS SIBUJIOCH H3yUSHHE XapakK-
Tepa U KIMHUYECKOTO MUCXO/a CllydaeB TyOepKyle3a npu
nedennn BUY/BI'C-koMH(QUIIMPOBAHHBIX MAalMEHTOB,
noJiyyaromux Jyedenue remnaruta C, NernaupoBaHHBIM
nHTEp()EPOHOM U PHOABUPHHOM, a TAKXKE YCTAHOBJICHHUE
HHIUICHTHOCTH TyOepKyIie3a.

PeTpocnekTuBHOE HCCIEI0BAHUE MPOBEIEHO CPenu
BUNY/BI'C uHpuUIHMpOBaHHBIX NAIIMIEHTOB, NOJTYYaBIINX
npotuBoBupycHoe jedueHue XI'C B HayuHo-npakruue-
cKkoM lLeHTpe uHpeknuonHoi naronoruu, CIIM/ a u
KJIMHUYECKOW MMMYyHoJoruu ¢ nekabpst 2011 mo mait
2015 rona.
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B nepuoa uccrnenoBaHus MPOTUBOBUPYCHYIO TEPANHUIO
[13I'-MPH u pudasuprunom nomyudanu 420 BUU/BIC-
MH(UIMPOBAHHBIX MALMEHTOB. Y 6 U3 HUX BO BPEMSI IIPOTHBO-
BupycHoro jederust XI'C passuicsa Th. Bee 3ti manmeHTs
ObLIM HAa AaHTUPETPOBUPYCHOM TEpaIny, O Hauasa JICUCHUsI
XI'C BUY- PHK narpy3ka Obu1a <34 Kor/Mit ¥ KOJIN4eCcTBO
CD4 * krietok >350 kietox/mm®. Bo Beex ciydastx ObLiy nc-
KJTIOYEHBI ONIMOPTYHUCTUYECKUE HH(EKIINH.

Tpoe u3 6 marMeHTOB UMEIH IPEABLTYIIYIO MOJI0KUTEIb-
HYIO TyOCPKYIHMHOBYHO KOYKHYFO IPOOY U MPOIILTH MOTHBIN
KypC XUMHONPOPHUIAKTUKYA U30HUA3HUIIOM 32 HECKOJIBKO
JIeT 710 ycTaHOBIeHus nuarnos3a Th. B 2 ciyuasx koxxHas
npo0a He MPOBOAUIIACk. JIHUIIH OiH OOJILHOM UMEIT PaHbBIIIE
SMM30/] aKTUBHOTO TyOepKyJie3a M 3aBEpLIMI MPOTHBOTY-
Oepkynesnyto Tepanuio 3a |1 roa 1o Havana neuenus XI'C.
V Bcex 6 manueHToB TyOepKyie3 ObLT AMarHOCTUPOBAH BO
Bpemst JiedeHus [I0I-DH u pubaBuprHOM U JleueHHE
XI'C 6bLT HEMEIJICHHO MTPEPBAHO.

WunuaeHTHOCTh TyOepKyses3a coctaBuia 1,4 ciydaeB Ha
100 BY/BI'C nanuenTos, nonyuatomux jedenue XI'C B
rox (95% CI=0.58-2.97).

IIpoBeneHHOE HccienoBaHUE MOJYEPKUBAET HEOOXO-
JUMOCTh CKPHHHUHTA JareHTHOH ¢popmoii Th no Havana
nedenust XI'C [I9I'-UDH n pudaBupuHOM.
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COMBINATION THERAPY EFFECTIVENESS OF EZETIMIBE
AND ATORVASTATIN IN PATIENTS WITH ACUTE CORONARY SYNDROME

Japaridze L., Sadunishvili M., Megreladze 1.

Amtel Hospital First Clinical;
Thilisi State Medical University, Department of Cardiology, Georgia

The use of 3-hydroxy-3-methylglutaryl-coenzyme A reduc-
tase inhibitors (statins) reduces both low-density lipopro-
tein (LDL) cholesterol levels and the risk of cardiovascular
events in patients with and those without cardiovascular
disease [21,13,2,1]. Intensive statin therapy, as compared
with moderate-dose statin therapy, incrementally lowers
LDL cholesterol levels and rates of nonfatal cardiovascular
events [6,15,18,9]. Because of the residual risk of recurrent
cardiovascular events and safety concerns associated with high
dose statin therapy [20], additional lipid-modifying therapies
have been sought [11,5,16,22]. Ezetimibe (EZE) targets the
Niemann—Pick Cl-like 1 (NPC1L1) protein, thereby reduc-
ing absorption of cholesterol from the intestine [24,14]. When
added to statins, ezetimibe reduces LDL cholesterol levels by
an additional 23 to 24%, on average.[3,17]. Polymorphisms
affecting NPC1L1 are associated with both lower levels of
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LDL cholesterol and a lower risk of cardiovascular events
[23]. The Improved Reduction of Outcomes: Vytorin Effi-
cacy International Trial IMPROVE-IT) evaluated the effect
of ezetimibe combined with simvastatin, as compared with
that of simvastatin alone, in stable patients who had had an
acute coronary syndrome (ACS) and whose LDL cholesterol
values were within guideline recommendations [12,19,7,4,8].
IMPROVE-IT study showed that following ACS, high-risk pa-
tients had demonstrated a reduction in the primary endpoints.
Whether further lowering of LDL cholesterol levels achieved
with the addition of EZE to atorvastatin therapy leads to a
benefit in clinical outcomes is unknown.

The aim of our study is to determine if adding ezetimibe
to atorvastatin would result in additional improvements in
outcomes following acute coronary syndrome.
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Material and methods. Study design. a 16-week one-
center, prospective, randomized , and open-label clinical
trial. involving 323 patients who had been hospitalized
for an acute coronary syndrome (STEMI, NSTEMI, or
UA) within the preceding 14 days. They were received
atorvastatin 20 mg during 28 days , and after that 292
patients, who had LDL cholesterol levels >1.81 mmol/L,
were randomized to ezetimibe 10 mg/day co-administered
with atorvastatin therapy (EZE+Statin) or doubling their
current atorvastatin dose. All patients in both groups
received clopidogrel, a beta-blocker, aspirin, and an ace
inhibitor during hospitalization and after discharge. In-
travenous heparin or low molecular weight heparin was
administered during hospitalization to every patient in both
treatment groups. In EZE + Atorvastatin treatment group
52 patients underwent primary percutaneous coronary in-
tervention (PCI) with bare metal stent and in atorvastatin
treatment group 56 patients underwent primary PCI with
bare metal stent. Statin-naive patients (an individual who
has never taken a statin treatment) and patients unable to
have their statin dose doubled due to maximal statin dos-
ing already, or tolerability/safety concerns, were excluded.
Additional exclusion criteria were: (i) treatment with bile
acid sequestrants, niacin, or fibrates, and; (ii) active liver
disease, uncontrolled endocrine illness, kidney disease,
and creatine kinase (CK) >50% above the upper limit of
normal (ULN). The study was approved by the Tbilisi
Medical State University research ethics board. After
providing informed consent, study participants attended 4
clinic visits. At screening (visit 1) the fasting lipid profile,
and liver function parameters were assessed. Eligible pa-
tients entered a 4-week stabilization phase during which
they continued taking their current statin dose (Fig. 1). At
Visit 2, eligibility for randomization was confirmed with
another fasting lipid profile. Patients who remained eligible
(LDL-C>1.81 mmol/L) were randomized (1:1 ratio) to
receive either ezetimibe 10 mg daily coadministered with
current statin dosing (EZE + Atorvastatin) or doubling
of current Atorvastatin dose. Bloodwork for exploratory
marker (C-reactive protein (CRP)) was obtained at Visit 2
and 4. After 8 weeks (Visit 3), a brief exam, blood draw for
fasting lipid profile, liver panel, and review of any adverse
events occurred. For EZE + Statin patients, if LDL-C levels
were >1.81 mmol/L, the statin dose was doubled for the
next 8 weeks. For atorvastatin patients with LDL-C>1.81
mmol/L, the statin dose was again doubled for the next 8
weeks. At week 16 (Visit 4), patients underwent a brief
exam, review of adverse events, liver panel, and fasting
lipid profile. If the atorvastatin-monotherapy patients
were already at maximum statin dose (80 mg) and LDL-
C>1.81 mmol/L, ezetimibe 10 mg/day could be added at
the physician’s discretion. The primary efficacy end point
was a composite of death from cardiovascular disease,
a major coronary event (nonfatal myocardial infarction,
documented unstable angina requiring hospital admission,
or coronary revascularization occurring at least 30 days
after randomization), or nonfatal stroke , assessed from the
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time of randomization until the first occurrence of one of
the events. The secondary endpoint was the proportion of
patients in each treatment group achieving target LDL-C
concentration (<1.81 mmol/L) after 16 weeks of therapy.

Statistical analysis of the results was carried out using
the software packages SPSS 23, StatSoft Statisca 10 and
SigmaPlot 12.5. mean group value and standard deviation
(SD) were determined for each quantitative index. Data
are presented as M+SD. All analyses were performed in
the intent-to-treat (ITT) population including all patients
who were randomized. Estimates of the hazard ratios and
associated 95% confidence intervals for the comparison
of atorvastatin-ezetimibe with atorvastatin monotherapy
were obtained with the use of a Cox proportional-hazards
model, with study group as covariate. For publication
quality, figure 4 was derived from SigmaPlot 12.5. The
independent-samples Student’s t-test was used to assess
between-group differences in LDL-C target achievement.

All statistical tests were two-sided with an alpha level of
0.05. Sample size calculation was based on the primary
outcome measure. It was calculated via StatSoft Statisca 10
(Survival - Log-Rank Test HO: Pi1=Pi2). From our educated
guess survival rate for atorvastatintEZE is about Pi1=0.70
and survival rate for atorvastatin monotherapy — Pi2=0.65.
In order to detect a similar magnitude of difference for this
outcome, with 5% significance and 80% power, a total of
1364 patients per group were required. Due to the small
sample size the results of this study must be interpreted
with caution.

Results and their discussion. Study Participants. 351
acute coronary syndrome patients hospitalized in Amtel
Hospital First Clinical’s intensive coronary care unit were
informed of the purpose of the trial and had to give their
signed informed consent before being enrolled. 5 patients
declined to participate without giving a reason. From 346
patients 323 met eligibility criteria. From 323 patients
screened, 292 met the inclusion/exclusion criteria and
were randomized (Fig. 2). The most common reason for
exclusion was a Baseline LDL-C <1.81 mmol/L. Among
the 292 patients enrolled, 283 (97%) patients completed
the 8-week assessment and 263 (90%) completed the 16-
week assessment. During the course of the study, there
were 16 patients who were prematurely discontinued (3
were lost to follow-up and 13 had adverse events) and
13 patients were died. Of the 127 statin of patients who
completed 16 weeks treatment, 60 were eligible for a
crossover since they had not achieved LDL-C target
while treated with the maximum statin dose (80mg) for
8 weeks. All of them had ezetimibe 10 mg added to their
statin treatment and were, therefore, crossed over to the
EZE + Statin group after 16 weeks (End of study). 17
from the 136 EZE + Statin of patients, who completed
16 weeks treatment and had not achieved LDL-C target,
doubled the statin dose (80 mg).
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Fig. 1. Study design

Table 1. Baseline characteristics

. EZE + Atorvastatin Atorvastatin
Characteristic
n=146 n=146
Women, n (%) 67 (45.9) 68 (46.9)
Age, years, meantSD 62.21£11.36 62.62+11.03
Body mass index, mean+SD 25.22+3.43 24.87+2.88
Diabetes, n (%) 7 (4.8) 2(1.4)
PAD, n (%) 58 (39.7) 67 (45.9)
Old M1, n (%) 25 (17.1) 4(2.7)
CABG, n (%) 23 (15.8) 12 (8.2)
PCI, n (%) 12 (8.2) 22 (15.1)

There were no clinically significant differences in baseline
demographic or lipide level haracteristics across the two
treatment groups (Table 1 and 2).The were some differences
in baseline coexisting disecases (Table 1 and Fig. 3). At the
time of randomization (at 4 weeks), the mean LDL-C4
cholesterol level was 2.83 mmol/l in atorvastatin + EZE
group and 2.74 mmol/l in atorvastatin group (P=0.170).
Among patients who had blood samples obtained at 16
weeks, the mean LDL-C16 cholesterol level was 1.91
mmol/l in the atorvastatin-monotherapy group and 1.60
mmol/l in the atorvastatin-ezetimibe group (P<0.0001)

© GMN

(Table 2). This difference of 0.31 mmol/l (P<0.0001)
represented a 16% further lowering of LDL cholesterol
level when ezetimibe was combined with atorvastatin in
comparison with when atorvastatin was administered alone
(Fig. 4). Some between-group differences were seen in
the percentage of patients who had elevations in alanine
aminotransferase levels that exceeded three times the upper
limit of the normal range (ULN). There were 4 patients in
the atorvastatin-ezetimibe group (2 patients had received
atorvastatin 20 mg and 2 patients - atorvastatin 40 mg) with
ALT, AST, or both >3xULN.
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Table 2. LDL-C at randomization and 16 weeks
Parameter Atorvastatin+Ezetimibe Atorvastatin p value (between group)
n=146 n=146
Randomization, mmol/L,
(mean+SD) LDL-C4 2.8340.55 2.74+0.64 0.170
n=136 n=127
16 weeks, mmol/L (meanzSD)
LDL-C16 1.60+0.39 1.91£0.40 <0.0001

Table 3. Absolute change in LDL-C parameters from randomization to 16 weeks by treatment group

(mean+SD) LDL-C16- LDL-C4

Parameter Atorvastatin+Ezetimibe Atorvastatin p value (between group)
n=146 n=146
Randomization, mmol/L, -1.24+0.67 -0.82+0.76 <0.0001

There were 9 patients in the atorvastatin group (5 patients
had received atorvastatin 40 mg and 4 patients - atorvastatin
80 mg) with ALT, AST, or both >3xULN. Discontinuation
of study medication owing to the adverse event occurred in
6.2 % of the patients in the atorvastatin-monotherapy group
and in 2.7% of those in the atorvastatin-ezetimibe group.
The Kaplan-Meier survival rate at 16 weeks were 88.1%
in the atorvastatin-ezetimibe group and 77.0% in the ator-
vastatin monotherapy group (absolute risk reduction, 11.1
percentage points; hazard ratio, 2.099 ; 95% confidence
interval, 1.165 to 3.781; P=0.014) (Fig. 5).
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Fig. 5. Kaplan-Meier Curves for the survival rates

Over the past two decades, statin trials have shown clinical
benefit when LDL cholesterol was lowered to progressively
lower levels [1,2,6,9,10,13,15,18,21].0n the basis of these
trials, a target LDL cholesterol of less than 70 mg per
deciliter has been recommended for patients after an acute
coronary syndrome [12,19]. Whether additional clinical
benefit would be observed with further reductions of LDL
cholesterol to levels below 70 mg per deciliter has not been
clear. The benefit of ezetimibe in IMPROVE-IT suggests
that there is additional clinical benefit [4,7,8].

© GMN

In our study the addition to statin therapy of a nonstatin
agent, ezetimibe, which reduces the absorption of cho-
lesterol from the gastrointestinal tract, lowered LDL
cholesterol by approximately 16%. The combination of
atorvastatin and ezetimibe also resulted in a significantly
lower risk of cardiovascular events than that with statin
monotherapy, with a 11.1-percentage-point lower rate of the
primary composite end point of cardiovascular death, major
coronary events, or nonfatal stroke (hazard ratio, 2.099).

There were some differences between the two study
groups in the percentage of patients who had elevations
in alanine aminotransferase levels that exceeded three
times the upper limit of the normal range (9 patients were
in atorvastatin group and 4 patients - in atorvastatine-
ezetimibe group).

In spite of this clear benefits, however, several limitations
of our study should be considered. First, we evaluated pa-
tients who had had an acute coronary syndrome, and our
results are most relevant to that population. Second, due
to the small sample size recruited the results of this study
must be interpreted with caution. Finally, this trial had a
particularly small duration of follow-up and the open-label
study design may have biased the assessment or reporting
of adverse events. It is worth to further evaluate the clinical
effect of the combined therapy in larger population of ACS
patients with enough longer follow-up.

In conclusion, the addition of ezetimibe to statin therapy in
stable patients who had had an acute coronary syndrome
and who had LDL cholesterol levels within guideline rec-
ommendations further lowered the risk of cardiovascular
events. The event reduction was consistent with the pre-
dicted effects seen with statins, and no offsetting adverse
events or toxic effects were observed.
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SUMMARY

COMBINATION THERAPY EFFECTIVENESS OF EZETIMIBE
AND ATORVASTATIN IN PATIENTS WITH ACUTE CORONARY SYNDROME

Japaridze L., Sadunishvili M., Megreladze I.

Amtel Hospital First Clinical;
Tbilisi State Medical University, Department of Cardiology, Georgia

Atorvastatin reduces low-density lipoprotein (LDL) cho-
lesterol levels and the risk of cardiovascular events, but
whether the addition of ezetimibe (EZE) , a nonstatin drug
that reduces intestinal cholesterol absorption, can reduce
the rate of cardiovascular events further is not known.

We conducted a 16-week one-center, prospective, random-
ized, and open-label clinical trial, involving 323 patients
who had been hospitalized for an acute coronary syndrome
within the preceding 14 days. They were received atorvas-
tatin 20 mg during 28 days and after that 292 patients, who
had LDL cholesterol levels>1.81 mmol/L, were randomized
to ezetimibe 10 mg/day co-administered with atorvastatin
therapy (EZE+Statin) or doubling their current atorvastatin
dose. The primary end point was a composite of cardiovas-
cular death, nonfatal myocardial infarction, unstable angina
requiring rehospitalization, coronary revascularization (=30
days after randomization), or nonfatal stroke.

At 16 weeks, the mean LDL cholesterol level during the study
was 1.60 mmol per liter in the atorvastatine-ezetimibe group,
as compared with 1.91 mmol per liter in the atorvastatin-
monotherapy group (p<0.001). The Kaplan-Meier survival
rate at 16 weeks were 88 .1 % in the atorvastatin-ezetimibe
group and 77.0 % in the atorvastatin monotherapy group
(absolute risk reduction, 11.1 percentage points; hazard ratio,
2.099 ; 95% confidence interval, 1.165 to 3.781; p=0.014).
Patients receiving ezetimibe and statin were more likely
to achieve target LDL-C after 16 weeks compared to
patients doubling their statin dose. When added to statin
therapy, ezetimibe resulted in incremental lowering of LDL
cholesterol levels and improved cardiovascular outcomes.
Ezetimibe/statin combination therapy was well tolerated
among this patients, without safety concerns.

Keywords: acute coronary syndrome, atorvastatin, ezeti-
mibe, low-density lipoprotein cholesterol.

PE3IOME

3®PEKTUBHOCTh KOMBMHUPOBAHHOM TEPAIIMU 33ETUMUEOM
N ATOPBACTATHHOM BOJIBHBIX OCTPBIM KOPOHAPHBIM CUHAPOMOM

Jkanapuasze JL.Y., CanynumBuiun M.3., Merpenanze U.1.

Ammen eocnumans nepeulil KIUHUYECKULL,
Tounuccruii 20cy0apcmeeHHbiltl MeOUYUHCKUL YHUsepcumem, oenapmamenm kapouonoauu, I pysus

Crarussl, naruourops! pepmenta I'MI'-KoA-pemykrassr
CHIKAIOT COZIEPKAHUE X0JIECTEPHHA JTUIONIPOTEHOB HU3-
koit rutoraocty (JITTHIT) B KpoBH M MCKITFOYAIOT KapHoBac-
KYJISIPHBIE OCJIOKHEHUsI Y OOJIBHBIX OCTPBIM KOPOHAPHBIM
cuH/IpoMOoM. D(PEKTHBHOCTh NPUMEHEHHUS aTOpBacTaTHHA
B COYETAHUH C 936 TUMUOOM, KOTOPBI CHHKAeT BCACHIBAHNE
XOJIeCTepUHA KUIIEYHUKOM, 110 Cell IeHb He U3yUeHa.

[{enpl0 AHHOTO HMCCIENOBAaHUS SIBUIOCH M3y4YCHHE
(G PEKTUBHOCTH KOMOMHHMPOBAHHON Tepanuu 33eTHMU-
O0M M aTopBacTaTHHOM OOJBHBIX OCTPHIM KOPOHAPHBIM
cungapomoM. IlpoBeneno 16-nenenbHOE, OAHOLEHTPO-
BOE, MPOCIIEKTUBHOE, OTKPHITOE PaHJIOMH3UPOBAHHOE
HCClieIOBaHUEe, B KOTOPOM ydacTBOBaIH 323 OOIBHBIX
OCTPBIM KOPOHApHBIM CHHAPOMOM. BollbHBIE B TeueHHe
28 nHell mpuHUManu atopBactaTuH B fo03e 20 mr. Ilo-
CJIe UCTEYEHUSI 3TOTO CPOKa OCTAIOCh 292 OONBHBIX, Y
kotopeix xonectepun JIITHIT cocramin >1.81 MMomb/m.

© GMN

[MTanmeHTs! paHAOMU3UPOBAHBI B 2 TPYHIIBI - OCHOBHYIO
(n=146) u xouTposbHYIO (n=146). B ocHOBHO# TpymIe
MIPOBOJMIIOCH JIeueHue aropBacTaTMHOM (20 Mr) u 33e-
tuMuOOM (10 Mr), B KOHTPOJIBHOHN TpyIIe MalHeHTaM
yaBauBaiu 103y aropBacraruna (40 mr). DddexTuBHOCTH
JICUCHHs OIICHHMBAJM MO AMHAMUKE YPOBHS XOJE€CTEpHUHA
JITTHII B XpoBH ¥ KOHEYHOM KOMITO3UTHOM KIMHUYECKON
TOYKe (KapJHOBAaCKyJspHasi CMEPTHOCTh, HedaTalbHbIN
nH(}apKT MHOKap/a, He(aTaIbHbII HHCYIIBT, HeCTaOMITbHAS
CTEHOKapusi, TpeOyroIliasi FoCUTaIN3alM1 1 KOpOHApHAst
peBackyssipusanus - >30 AHEH mociae paHIOMU3AIINH).
Ha 16 nenene yposens JITTHII xonecteprHa B OCHOBHOM
rpymre coctaBwi 1,6 MMOJIB/JI, B KOHTPOJIBHOHN TpyIIe
— 1,9 mmounp/n (p<0.001). KospdunueHt BbDKUBaAHUS
Kanutan-Meiiepa B ocHOBHOH rpymme pasHsics 88,1%, B
KOHTPOJIBbHOU — 77% (CHIKeHUE aOCONIIOTHOTO PHCKA Ha
11.1%; otHomenue puckos 2.099; 95% noBepuTenbHbII
untepnan 1.165-3.781; p=0.014).
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Ha ocHOBaHNM IPOBEIGHHOTO UCCIIEI0BAHUSI CIELYeT 3aKTH0-
YUTb, YTO JOOABJICHHE 33eTUMUOA MIPH MOHOTEPAIUH aTop-
BaCTaTMHOM BBI3bIBACT HHKPEMEHTAIBHOE CHIDKCHHE YPOBHS
xonecrepuna JIITHIT u kapauoBacKyJISIpHBIX OCJIOKHEHUH B
CpaBHEHHH C TPUMEHEHUEM Y/IBOCHHOM JI03bI aTOPBAcTaTHHA.

A9boydy

959303060l ©s SEMAZSLASH0b0L Jmdbobo®gdyano
0 9gas300L  989JBYOmés ITgo39 JMOMboG Yo
Lobp®mdol @A™l

. xogoMody, 3. Lowybodgoaro, 0. dgy@gansdyg

sdBgee dmbdo@dogo 3oMggeo genobogy®o; mdogno-
Lol bobgendfogm Ledgooobm bogg@lbo@g@o, go®-

©om@my00ls g35AAdgbF0, bsJoMmgganm

‘dOmdol Jobobl Foddmowygbos (3039 3@ mbo-
o Lobp®mdom ©ssgogdye  353096¢godo
>BMA3oLASB0b0l s gbgBododols Jmddbobo®gdyano
339Mbsamdol 9839 O®dol Jgxsligds sgomdsl-
0ob s Loggpomosbmdslimseb dodsmmgdsdo.

bo@oms 16 33000l bobgdaogmdols, §Om39b¢ G-
@0, 36mL3g ]G 90, @05 Mobomdobgdyamo jgangge,
Odgendoz dmbofogmdws 323 sgoedymeo  IY-
3989 3MOMmbsdymo Lobp@mdom. sgodymagdo
©go9Emdegh >s@HM@3oLASE0bL mbom 20 dy 28
ol aobdogemmdsdo. o3 @AMol yogenol dgdwge
oMb 292 35309630, AMIgEms sdsgno Lod gmo-

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

30l @03m3GmEg0bgdols JmengliGgdmanols (LDL-C)
©mbg dgog9bos >1.81 Jdmen/an. asbbm@ogens
o8 353096 gd0L Gobpmdobodgds doMomsw s
bogmb@@mam xa9xgddo msbsgs@omdon 1L
Jo@omoo xR0l ogodymagdo mydymmdobgb
20 3y >AmAgoLASA0bL s 10 dg 9bg@0dodls, bognm
bogmb@Omam xa9nol 353096@gd0 - sEM@galiEe-
B0bols pom@dog goge mbsl (40 dp). d39@bognm-
b0l 989dB9Omdol Iggebgds bpgdbmes Lolbardo
LDL-C mbols @wobsdogols s Ladmenme jmddmbo-
Auoo Tgodomols gomgs@olifobgbom  (goM@om-
3oL 390 L0 3g0m0sbmds, sGogs@oy@o dom-
350030l 0bxs®JB 0,06l A ol,s@olFsd0ey@o
LB 9bm goM©os,mIgaoi Loko@mgdos 9@ gbd e
3mb30Fo@mobo00l s JMAOMbsd o @ggolgyans-
@0bsEos - 230 ey GHobmdobsiEoowsb).

©0533003960L dbmgmls LDL-C bsdygogmm ©mbyg do-
Gomo xa9Rdo dgomagbos 1.6 ddmen/@, bmgenm
Logmb@®menm xayado - 19 ddmen/an  (p<0.001).
393 sb-dg0g@ols aoa®dbgbols jmggozogbdo  do-
GomoE Xagndo ogm 88.1%, Logmb@ddmmmdo -
77% (s6Lbmeygdg@o Golgol dgdcomgds 11.1%-0m;
®0l3go0ls moboggodomds - 2.099; 95% Lom{dbmdols
0b@gMgomo, 1.165-3.781; p=0.014).

530900, 9bgB0dodol sds@gds SEMMgSLESBO-
boo dmbmmg@msdosbg 0§39l LDL Joargli@gmobols
mbols 0b3®9dgb@ogy@  ©sFggol s Jo@om-
3oL g uM0 yoMmnymgdgdols dgdoMgosl sBm®-
3oLBSB0b0L Mbol pom®Ispgdslimsb dgosmgdom.

ASSOCIATION OF DEPRESSION WITH HOSPITAL LENGTH
OF STAY IN PATIENTS WITH ACUTE CORONARY SYNDROME

Tatishvili S., Jorbenadze R., Kavtaradze G.

Thilisi State Medical University, Department of Internal Medicine Ne3; G. Chapidze Center, Thilisi, Georgia

A growing number of studies have been conducted in order
to establish the optimal hospital length of stay in patients
with acute coronary events with regard to their risk [3]. In
the modern era of angioplasty and fibrinolysis, the duration
of hospital stay for patients with acute coronary syndrome
(ACS) has been significantly reduced. Discharge of patient
with uncomplicated ASC at three days is considered to be
safe. However, recent guidelines recommend that length of
stay should be determined according to patient’s condition [1].

Multiple cardiac and non-cardiac comorbid conditions are
often related to increased mortality, prolonged hospital length
of stay and higher hospital costs in patients with acute coronary
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events [4]. Out of non-cardiac comorbid conditions, psycho-
social risk factors have been increasingly associated with
coronary disease morbidity and mortality and poor outcomes
in patients with ACS [2]. However, only a few studies focus
on the role of depression on hospital stay prolongation [4].

The aim of our study was to establish the association of
depression with hospital length of stay in patients with
acute coronary events.

Material and methods. In 2013 depression screening was
performed in the Chapidze Center, Tbilisi, Georgia. The
main inclusion criteria in the study were acute coronary
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events —non-ST elevation myocardial infarction or unstable
angina. The total nomber of participants was 84. All of
them underwent coronarography. Information concerning
physical examinations and laboratory and instrumental test
results was obtained from hospital recordings.

All subjects signed an informed consent at the admission
to the hospital. Depression screening was approved by the
ethical committee of the Thilisi State Medical University.

Coronary obstruction was defined as >50% stenosis in the
left main coronary artery or >70% stenosis in major coronary
arteries [8]. Coronary risk factors were assessed in all patients.

Depression was assessed by the Beck Depression Inven-
tory (BDI).

Thrombolysis in Myocardial Infarction (TIMI) score for un-
stable angina/non-STEMI was calculated and the risk was
estimated for all participants. The TIMI formula included
patients’ age, >3 coronary risk factors, the known coronary
stenosis, aspirin use in the past 7 days, severe angina in
24 hours, ST segment changes on electrocardiogram and
positive cardiac markers.

Systolic dysfunction was assessed by echocardiography
at admission. The variable for systolic dysfunction was
provided by two categories — ejection fraction (EF) <35%
and >35%. Our decision was based on the ESC guidelines,
which consider EF <35 as systolic heart failure [6].

The variable for hospital length of stay was categorized into
two categories: <3 days and more than 3 days.

Descriptive statistical tests were used for the calculation of
frequencies, means and standard deviations. Independent
T-test was used to compare means for numerical vari-
ables “depression” and TIMI score. P value was set at 0.05.
A binary logistic regression was applied in order to assess
contribution of depression to prolonged hospital stay. 95%
Confidence interval was used for statistical analysis. All
statistical tests were performed using SPSS 16.0.

Results and their discussion. Out of 84 patients, 78.6%
were men and 21.4% women. The mean age for both gen-
ders was 59.2 (10.2) years. Unstable angina was diagnosed
in 75.0% of patients and acute myocardial infarction in
25.0% respectively.

Most of patients were non-smokers (62%), hypertensive
(90.5) and obese (72.6%). Obstructive CAD was found in
87% of cases. The mean depression score was 13.2 (SD
7.7). The hospital stay more than 3 days was revealed in
35.3% of cases. Mean TIMI score was 3.2 (SD1.3), in
other words the risk of all cause mortality, new or recurrent
myocardial infarction (MI) or severe recurrent ischemia
was 13% at 14 days.
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Tablel. Summary of general characteristics of the patients
included in the study

n=84 All
Age (years), mean and SD 59.2 (10.2)
Sex %
Men 78.6
Women 21.4
Depression score, mean, SD 13.2 (7.7)
Obstructive CAD %
Yes 86.9
No 131
BMI %
>25 72.6
<25 21.4
Arterial hypertension
Yes 90.5
No 8.3
Tobacco consumption %
Yes 38.1
No 61.9
Diabetes %
Yes 25.0
No 73.8
Hospital duration in days %
>3 day 35.7
<3 day 64.3
TIMI score (mean, SD) 3.2(1.3)
Ejection fraction (systolic dysfunction) %
<35% 7.1
>35% 79.8
Coronary artery disease %
Unstable angina 75.0
Non-ST elevation myocardial infarction 25.0

Results expressed by mean and standard deviation or
percentage

The highest depression score was found in patients with
systolic dysfunction (EF < 35%). BDI >10 was revealed
in women, in elderly patients and in those who had not
undergone revascularization. (Table 2).

In the binary logistic regression model, myocardial
infarction and depression were found to be significant
contributors to prolonged hospital stay, when TIMI score
was included into the model. The hospital length of stay
was increased by 10% for every one point increase of
depression score. Myocardial infarction was associated
with four-fold increase of length of stay. The presence
of systolic dysfunction was related to 8 times increase
of HLS; however, this finding did not reach statistical
significance (Table 3).
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Table 2 Depression scores

n=84 Depression scores, mean, SD p value
Sex
Men 12.1(7.3)
Women 17.5(8.2) 0.008
Age group
>65 16.6 (8.6)
<65 11.8 (6.9) 0.009
Ejection fraction (systolic dysfunction)
<35% 20.7 (8.3)
>35% 12.2 (7.4) 0.011
Revascularization
Yes 111
No 16.5 0.002
Results expressed by mean and standard deviation. Independent T- test were used to compare means,
p value set at 0.005
Table 3. Multivariate analysis data. Predictors of increased hospital length of stay.
_ Hospital length of stay o
n=84 in days/Odds Ratio 95% Confidence Intervals p value
Age 1.05 0.99-1.11 0.103
Sex 0.8 0.19-3.36 0.769
Myocardial infarction 3.89 1.21-12.28 0.022
TIMI score 0.80 0.5-1.3 0.338
Depression (BDI score) 1.10 1.02-1.19 0.011
Systolic dysfunction 8.37 0.80-88.02 0.077

In the current study we tried to determine the relationship
between depression and hospital length of stay in patients
with acute coronary syndrome. We found that depression
was an independent predictor of the prolongation of hos-
pital stay. The increased level of depressive symptoms was
associated with hospital stay more than 3 days in patients
with non-STEMI. This relationship could be explained by
several factors: specifically, patients with systolic dysfunc-
tion and those who had not undergone revascularization
were more depressed. BDI score was also higher in women
and elderly patients. The prolongation of HLS in elderly
patients is partly explained by the delay of catheterization
or less frequent revascularization [9]. Therefore, clustering
of these factors in depressed patients could contribute to
the increase of hospital stay.

The same trend was shown in the ACTION Registry-
GWTG study, which suggests that older age is associated
with increased HLS because elderly patients less frequently
undergo catheterization [9]. Additionally, female gender
and systolic dysfunction were related to increased HLS
in this study [9].

Our findings are in line with the PULSE study that showed
that patients with unstable angina/non-STEMI and depres-
sive symptoms stayed in the emergency department longer
than non-depressed patients [5].
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Although our study revealed that systolic dysfunction,
older age and lower percentage of revascularization in
depressed patients can contribute to longer hospital stay,
further investigation is needed to better understand the
mechanisms underlying the relationship between depres-
sion and increased HLS.

There are several limitations in our study. First, it
was conducted only in one cardiologic centre and the
sample size was small. It was difficult to establish sig-
nificant relationship between HLS and other predic-
tors, such as systolic dysfunction. In our analysis, we
included the TIMI score for risk estimation, because it
was calculated for all hospitalized patients, although
currently the Grace score has been preferred for the
risk assessment [7].

Conclusion: Depressive symptoms contribute in-
dependently to the prolongation of hospital stay in
patients with non-STEMI. A higher BDI score was
found in elderly patients, women, patients with sys-
tolic dysfunction and patients who had not undergone
revascularization.

Acknowledgements: The study was supported by the Uni-
versity Research Program by the U.S. Embassy in Georgia
(grant No S-GE800-13-GR-122).
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SUMMARY

ASSOCIATION OF DEPRESSION WITH HOSPITAL
LENGTH OF STAY IN PATIENTS WITH ACUTE
CORONARY SYNDROME

Tatishvili S., Jorbenadze R., Kavtaradze G.

Tbilisi State Medical University, Department of Internal
Medicine Ne3; G. Chapidze Center, Thilisi, Georgia

Psychosocial risk factors are known to have a negative impact
on coronary disease morbidity and mortality. The aim of our
study was to establish contribution of depression on hospital
length of stay in patients with acute coronary events.

Depression screening was performed in the Chapidze
Center, Tbilisi Georgia. Main inclusion criteria in the study
were acute coronary events — non-ST elevation myocar-
dial infarction or unstable angina. The total nomber of
participants was 84. A binary logistic regression was used
in order to assess contribution of depression on prolonged
hospital stay.

The mean age for both genders was 59.2 (10.2) years. Most
patients had coronary risk factors. Higher BDI score was
found in elderly patients, females, and in those with systolic
dysfunction as well as in whom revascularization was not
performed. In binary logistic regression model myocardial
infarction and depression were found to be significant
contributors of prolonged hospital stay.

Depressive symptoms contribute independently to prolon-
gation of hospital stay in patients with non-STEMI.

Keywords: cardio-vascular disease, acute coronary
syndrome, Beck depression inventory, Body mass index,
coronary artery disease, ejection fraction. ST-elevation
myocardial infarction, hospital length of stay.

PE3IOME

CBsA3b JENPECCUHU C AJUTEJBHOCTbBIO
IT'OCIIUTAJIM3ALIUN Y BOJBbHBIX OCTPbBIM
KOPOHAPHBIM CUHAPOMOM

TarumBuau C.M., [l:xopoenanze P.A., KaBrapanze I.B.
Tounucckuii eocyoapcmeeHmvill MEOUYUHCKUL YHUBEPCU-
mem, Oenapmamenm HympeHHel meouyunvl No3; Llenmp
HeomaodcHoU Kapouonoeuu um. 1. Yanuose, Tounucu,

Ipy3us

ITcuxoconmanbHble (PaKTOPBI PUCKa OKA3bIBAIOT HETATHB-
HOE€ BIMSHHUE Ha KIMHUYECKOE COCTOSHHE IMAaIlNEHTOB C
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OCTPBIM KOPOHApHBIM CHHAPOMOM. Llenbio maHHOTO MC-
CJIEZIOBAaHUS SIBUJIOCH H3yUEHHE PONIHU JCTIPECCUU Ha MPOo-
JIOJDKUTENIBHOCTh NMPEOBIBaHUS B CTAI[OHAPE MAIlMEHTOB
C OCTPBIM KOPOHAPHBIM CHHAPOMOM.

CKpHHUHT Jienipeccuu npoBejeH y 84 OonbHbIx LleHTpa
HEOTNIOXKHOM Kapauonoruu uM. I. Yanunze. Kpurepusamu
BKJTIOUCHUS B ICCIIEI0BAHUE SIBUIIOCH HATUYHE HECTAONIIb-
HOM CTEHOKapaMu Win uHpapkTa MHoOKapaa 6e3 ayeBanum
ST cermenTta. CpenHuM BO3pacT NallMEHTOB COCTAaBUI 59
neT. BONbIIMHCTBO ManueHToB uMenn (BakTopsl pucka
uiemMudeckor 6onesnu cepana. CTaTuCTUYECKUi aHaIH3

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

JIAaHHBIX UCCIIEI0BAaHUS BKIIFOUA [IapaMETPUUIECKUE U He-
napaMeTpuueCcKue MeTobl. BICOKUI ypOBEHb IEIIPECCUU
BBISIBJICH Y IIOYKHWJIBIX [TALIUEHTOB, KECHILUH, Y IALIUEHTOB C
CUCTOJIMYCCKON TUCHYHKITUCH, a TAKKE Y MAIUCHTOB, KO-
TOPBIM PEBACKYJIIpU3aLUs HE IPOBOAUIACk. B pesynbrare
IIPOBEJCHHBIX UCCIIEIOBAHUN BBISIBICHO, YTO Y ITaLIUEHTOB
C BBIPQ)KEHHBIMY CUMIITOMaMU JIEIIPECCUM JUIUTEIBHOCTD
TOCIUTAIN3aLUU YBEINYUBAJIACE.

Taxum oOpa3oM, cienyeT 3aKIIYNUTh, YTO JENPecCHs
CIOCOOCTBYET MPOJUICHUIO TOCHUTAIM3AUN OOJBHBIX C
OCTPBIM KOPOHAPHBIM CHHPOMOM.
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EFFECTS OF VITAMIN D ANALOGS ON ERYTHROPOIESIS-STIMULATING AGENT
DASAGE AND SECONDARY ANEMIA IN HEMODIALYSIS PATIENTS

Varim C., 2Sipahi S., ®Yaylaci S., *Kaya T., 'Nalbant A.

Sakarya University Medicine Faculty, *Department of Internal Medicine, *Department of Internal Medicine,
Division of Nephrology, Sakarya, *Rize Findikli State Hospital Rize, Department of Internal Medicine, Turkey

Secondary hyperparathyroidism (sHPT) occurs as a result
of the stimulation of the parathyroid glands by external
factors that increase the production of parathyroid hor-
mone leading hyperplastic (%98) or adenomatous (2%)
changes [12]. The most common and important factor
causing sHPT is chronic renal failure, referred to as renal
hyperparathyroidism. In addition, idiopathic hypercalciuria,
hypermagnesemia, rickets, osteomalacia, malnutrition, low
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active vitamin D (1, 25 (OH) vit D) level with osteoporosis
are amongst the underlying reasons of sHPT. Black race,
younger age, female gender, long-term dialysis and hemo-
dialysis treatment have also been considered to be effective
in the development of sHPT [6,10,15]. In the process of
chronic renal failure, the reduction in glomerular filtra-
tion rate (GFR) causes retention of phosphorus. Increased
inorganic phosphorus creates a complex with plasma cal-
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cium leading decrease in plasma ionized calcium levels.
Hypocalcemia mediated stimulation of parathyroid gland
leads increased parathyroid hormone (PTH) secretion. In-
creased phosphorus levels via reducing the activity of the
OH 25-hydroxyvitamin D-1 enzyme in the kidney causes
development of hypocalcemia. Vitamin D analogs are used
to treat sHPT. However, vitamin D analogs increase the
calcium and phosphate levels by increasing the intestinal
calcium and phosphate absorption, as well as increasing
the calcium and phosphate mobilization from the bone
[7]. Treatment modalities such as non-calcium-containing
phosphate binders, selective vitamin D analogs, and calci-
mimetics have been developed for suppressing the sHPT
without increasing calcium and phosphate. Alfacalcidol
(la-hydroxyvitamin D,) and paricalcitol (19-nor-1a, 25
dihydroxyvitamin D,) are the two vitamin D analogs have
been frequently used in Europe. Alfacalcidol has been
used in the treatment of secondary hyperparathyroidism
and renal osteodystrophy for almost 35 years. Paricalcitol,
which is a less calcemic and phosphatemic vitamin D ana-
log, is being used since 2004 (first marketed in Denmark).
Paricalcitol suppresses parathyroid hormone (PTH) levels
and was reported to be associated with lesser hypercal-
cemic and hyperphosphatemic effects than calcitriol (1a,
25 dihydroxyvitamin D,) in uremic rats [19]. Secondary
hyperparathyroidism is one of the several reasons that lead
to anemia in patients with chronic renal failure. Secondary
hyperparathyroidism causes bone marrow fibrosis due to
inhibition of erythropoiesis. To date, there is no randomized
controlled study conducted to provide data on comparative
evaluation of alfacalcidol and paricalcitol treatments on
hemoglobin levels and Erythropoiesis-Stimulating Agent
Dosage [17]. In this study, we aimed to investigate the ef-
fect of paricalcitol and alphacalcidol on hemoglobin levels
and ESA dosage in patients under hemodialysis treatment
for chronic renal failure.

Material and methods. Out of 310 screened patients who
were under hemodialysis treatment for chronic renal failure
and received alfacalcidol or paricalcitol treatments for 6
months, while no vitamin D therapy; 111 patients (mean
age: 60 years, 51 males, 60 females) were included in this
retrospective multicenter study. Patients were divided into
three groups including paricalcitol treated (group 1, n=42),
alphacalcidol treated (group 2, n=37) and untreated (group
3, n=32) patients. Data on PTH levels, hemoglobin (Hb)

levels, erythropoietin-stimulating agents (ESA) doses, C-
reactive protein (CRP), effectiveness of dialysis (Kt/V),
albumin, ferritin, calcium and phosphate levels were col-
lected from medical records within the last 6 months to
comparatively evaluate patients treated with paricalcitol
or alphacalcidol and untreated patients.

Stable patients who received low-flux hemodialysis treat-
ment for the native arterio-venous fistula 3x/week for at
least 6 months, aged between 18-85 years were included
in the study, while having blood transfusions within the
last three months, CRP levels of >15 mg/dL, past history
of acute infection within the last four weeks, long-term
antibiotic or steroid use, chronic liver disease, chronic
inflammatory intestinal disease, malignancy, serious peri-
odontal disease and pregnancy were the exclusion criteria.

Statistical analysis was made using computer software
(SPSS version 13.0, SPSS Inc. Chicago, IL, USA). Stu-
dent’s t test and ANOVA test were used for the analysis of
data. Data were expressed as “mean (standard deviation;
SD)”and percent (%) where appropriate. p<0.05 was con-
sidered statistically significant.

Results and their discussion. Study groups were homog-
enous in terms of age and gender distribution (Table 1).
Also there was no significant difference between groups
considering the effectiveness of dialysis.

Apart from significantly higher levels for hematocrit in
patients treated with paricalcitol compared to pre-treatment
values (32.3(3.8) vs. 34.1(3.1) p=0.007), pre-treatment and
post-treatment values for biochemical parameters were
similar in paricalcitol and alphacalcidol groups including
ESA dosage (Table 1).

When both treatment groups were compared with untreated
patients; a significant increase in parathormone levels
(p<0.001 for each) while a significant decrease in calcium
(Group 1 p=0.040 and Group 2 p=0.003, respectively),
hemoglobin (p=0.009 and p=0.001, respectively) and he-
matocrit (p=0.021 and p=0.001, respectively) levels were
determined in paricalcitol and alphacalcidol treated patients
compared with untreated patients. Also, phosphate levels
in alphacalcidol treated patients were significantly higher
(p=0.018) than untreated patients (Table 1).

Table 1. Demographic datas in study groups

Group 1 Group 2 Group 3
Demographics Paricalcitol Alphacalcidol Untreated
(n=42) (n=37) (n=32)
Gender
(males/females) 19/23 19/21 16/16
Age, mean; (SD) 60.1 (11.0) 60.2 (14.7) 60.2 (15.5)

*SD - standard deviation
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Table 2. Hemodialysis datas in study groups

Group 1 Group 2 Group 3 p value
Paricalcitol Alphacalcidol Untreated
Hemodialysis parameters (n=42 (n=37) (n=32) Group 2 | Group 1
Mean (SD) | P Mean (SD) P | Mean(sDy | 2 | ™3
value value
Pre-
- b 1.5 (0.3) 1.6 (0.3)
' Post- 0,808 . 0.188 1.5 {0.2) 0.753 0.266
i 1.6 (0.3) 1.5 (0.2)
Pre-
b | oot | 702409 7664 (505.1)
Post- 504.0 (0.9) 0.090 704.1 (522.6) 0.345 | 169 (183.9) <0.001 <(.001
treatment 3
Pre- -
Calcium teatemers | 8402 s 9.0 (0.9)
Post- 85(1.2) 0.336 8.3 (0.8) 0.305 0.003 0.040
treatment
Pre-
Phosphat treatment A45{1.1) S6{L4 S
S Post- 48 (L5 | 0490 i 0.654 ) 0.018 | 0388
R -8 (1.5} T(L.2)
FPre- =
_ | it 8.0 (15.3) 7.7 (4.3)
C reactive protein |- o |ORIE | peeea | DA 8.1(10.0) | 0267 | 0925
treatment TAI) gD
Table 3. Hematologic datas in study groups
Group 1 Group 1 Group 2 Group 2 Group 3 p value
Hematologic Paricalci- | Paricalci- Alphacal- Alphacal- | Untreated
parameters tol (n=42) | tol (n=42) | cidol (n=37) | cidol (n=37) | (n=32) ZGroug ?mug
VS. VS.
Mean (SD) | Mean (SD) | Mean (SD) Mean (SD) | Mean (SD)
Pre-
| treatment | 107 G5 10.9 (1.0)
Hemoglobulin Post 0.449 0.332 11.8(1.4) | 0.001 | 0.009
OSst-
weatment | 109 G:6) 10.6 (1.3)
Pre-
| treatment | 32369 33.1(3.2)
Hematocrit Post 0.007 0.599 36.3(4.6) | 0.001 | 0.021
OSt-
weatment | 341 G:D 32.7 (4.0)
Pre- | 764.7 (4.6) 524.4 (236.1)
. treatment 681.7
Ferritin Post 0.800 0.250 (426.9) 0.623 | 0.496
Ost- .
weatment | 7430 (6:5) 623.9 (399.5)
Barbenc tregtr;'em 36.7 (0.8) 40.0 (12.2)
al;;laepoe n - 1.000 0.477 41.1(13.6) | 0.673 | 0.918
OSt-
weatment | 36-7(0:9) 36.0 (18.2)
Erythropoi- Pre- 107.8
otin wentment | 908334 | 0.135 86.7 (33.4) 0.475 @75 | 0485 | 0.903

Secondary hyperparathyroidism is a common complication
in ESRD. Renal osteodystrophy is associated with increased
fracture risk [11], increased cardiovascular mortality and
morbidity [3,9]. Renal osteodystrophy is characterized by
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changes in PTH, calcium (Ca), phosphate (P) and vitamin
D (vit D) metabolism leading bone tissue disease. In pa-
tients with ESRD, 25 (OH) cholecalciferol does not return
into 1.25 (OH) 2 dihydroxycholecalciferol causing active
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vitamin D3 deficiency and hypocalcemia in addition to P
retention. Owing to compensatory increase in blood PTH
levels, secondary hyperparathyroidism develops in patients.
PTH begins to increase when GFR <60 ml/min/1.73 m2.
Serum phosphorus, calcium, and calcitriol levels are usually
normal at the first period of GFR reduction. As the kidney
damage progresses, mineral homeostasis disruption and
renal osteodystrophy occurs. Vitamin D analogs are used
to treat sHPT.

While the available literature is still controversial, several
studies showed that, treatment of hyperparathyroidism in
patients with ESRD, decreased the need of erythropoiesis-
stimulating agents (ESA) and that surgical (parathyroid-
ectomy, PTX) or medical (calcitriol) treatment actually
improved or even corrected the rhEPO-resistant anemia
of ESRD patients with severe SHP [14].

In a study which investigates the relation of vitamin D
insufficiency and lowering hemoglobin and ESA resistance
in chronic kidney disease patients, reported that serum
25(0OH) D (3) concentration was independently associ-
ated with erythropoietin responsiveness. Hence the need
for trials on the effect of vitamin D supplementation on
anemia treatment in chronic kidney disease patients was
emphasized [13].

Also, treatment by calcimimetic was reported to improve
the control of anemia by ESA in chronic hemodialysis
patients and to interfere positively on a cause of second-
ary resistance to ESA represented by sHPT. The reduction
in bone marrow fibrosis and inflammation as well as the
triptych formed by the reduction in iPTH, CaxP and phos-
phate has been proposed as the mechanism underlying
these effects [16].

Likewise, the possible beneficial effects of vitamin D
therapy in controlling PTH secretion, which in turn deter-
mines an improvement of anemia of uremic subjects has
become a field of clinical interest. Several uncontrolled
studies confirmed this possibility, indicating that patients
who respond to calcitriol or its analogs also show an in-
crease of their hemoglobin levels via possible reversibility
of bone marrow fibrosis, which is a common feature of
secondary hyperparathyroidism [4]. Besides, in patients
with uremia, the dose of erythropoietin needed to achieve
an adequate hematocrit response was reported to likely to
depend on the severity of secondary hyperparathyroidism
and the extent of bone marrow fibrosis [18]. Hence, the
increased sensitivity to EPO therapy has also been indicated
to induce a successful reduction of its dosage, thus allowing
an interesting reduction of costs [4].

Additionally, high-dose alfacalcidol was shown to be

efficient in anaemic patients with ESRD and moderate
hyperparathyroidism on maintenance HD and to have a
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direct effect on erythropoietic cells regardless of serum
calcium and iPTH levels [1].

In a past study conducted with ESRD patients who un-
derwent parathyroidectomy, increase in hemoglobin and
hematocrit levels while a decrease in ESA dosage were
reported at the end of 12-month follow-up [20]. Past studies
documented a parallel reduction in ESA dosage and PTH
levels in ESRD patients treated with calcimimetics (cinacal-
cet) [2,8]. In another study on comparison of hemoglobin,
iron, ferritin and the EPO doses in patients with sHPT under
paricalcitol or calcitriol treatment, data on 12-month follow
up revealed significantly higher mean levels for hemoglobin
in patients under paricalcitol treatment despite significantly
lower doses of EPO in these patients, while there were no
significant difference between groups in terms of iron and
ferritin levels [5]. Moreover, high-dose alfacalcidol was
shown to be effective in anaemic patients with moderate
hyperparathyroidism on maintenance hemodialysis and to
have a direct effect on erythropoietic cells regardless of
serum calcium and PTH levels [1].

Given the consistently reported substantial influence of
PTH levels on anemia parameters as well as ESA doses,
significantly higher levels for hemoglobin and hematocrit
in untreated than treated patients in our study population
emphasize the negative impact of insufficiently suppressed
PTH levels on hemogram in paricalcitol and alphacalcidol
treated patients under hemodialysis for chronic renal
failure. However, possibly in relation to insufficient sup-
pression of PTH levels under Vit D analog treatment, no
significant difference was observed in ESA dosage between
treated and untreated patients in our study.

Besides, aside from lack of normalization in hemoglobin
and hematocrit levels, significantly lower calcium levels
in treated patients than untreated patients regardless of the
type of Vit D analogs while significantly higher phosphate
levels in alphacalcidol treated patients but not in paricalcitol
treated patients when compared to untreated patients seem
compatible with the milder hyperphosphatemic effect as-
sociated with paricalcitol treatment [19].

Conclusions.

In conclusion, effect of vitamin D analogs, paricalcitol and
alphacalcidol, on hemoglobin levels and ESA dosage in
hemodialysis patients revealed insufficient suppression of
PTH levels and thereof lower hemoglobin and hematocrit
levels but similar ESA dosage among patients treated with
Vit D analogs compared with untreated patients. Hence use
of Vit D forms providing more effective suppression of PTH
levels seems to be associated with a better hematological
profile as well as normalized calcium homeostasis in pa-
tients with ESRD. Future larger scale randomized studies
are needed to clarify the mechanism of action related to
Vit D analogs in ESRD patients.
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SUMMARY

EFFECTS OF VITAMIN D ANALOGS ON ERYTH-
ROPOIESIS-STIMULATING AGENT DASAGE
AND SECONDARY ANEMIA IN HEMODIALYSIS
PATIENTS

Varim C., 2Sipahi S., ®Yaylaci S., *Kaya T., 'Nalbant A.

Sakarya University Medicine Faculty, 'Department of Inter-
nal Medicine, 2Department of Internal Medicine, Division
of Nephrology, Sakarya; *Rize Findikli State Hospital Rize,
Department of Internal Medicine, Turkey

To investigate the effects of Vitamin D Analogs, paricalcitol
and alphacalcidol, on hemoglobin levels and erythropoi-
etin-stimulating agents’ dosage in hemodialysis patients
with chronic renal failure.

A total of 310 patients under hemodialysis treatment for
chronic renal failure were included in this retrospective
multicenter study. Data on serum parathormone and he-
moglobin levels, erythropoietin-stimulating agents’ doses,
C-reactive protein, calcium and phosphate levels were
collected from medical records to comparatively evaluate
paricalcitol, alphacalcidol and no treatment groups.

Apart from significantly higher levels for hematocrit in
patients treated with paricalcitol compared to pre-treatment
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values (32.3(3.8) vs. 34.1(3.1) p=0.007), pre-treatment and
post-treatment values for biochemical parameters were
similar in paricalcitol and alphacalcidol groups including
ESA dose. A significant increase in parathormone levels
(p=0.000 for each) while a significant decrease in calcium
(p=0.003 and 0.040, respectively), Hb (p=0.001 and 0.009,
respectively) and hematocrit (p=0.001 and 0.021, respec-
tively) levels were determined in paricalcitol and alpha-
calcidol treated patients compared with untreated patients.
Also, phosphate levels in alphacalcidol treated patients
were significantly higher (p=0.018) than untreated patients

Our findings revealed insufficient suppression of parathor-
mone levels and there of lower hemoglobin and hematocrit
levels, but similar ESA dosage among CRF patients treated
with Vitamin D analogs compared with untreated patients.

Keywords: erythropoiesis-stimulating agents, hemoglobin,
parathormone, end-stage renal disease.

PE3IOME

BJIMSAHUE AHAJIOT'OB BUTAMMWHA D HA JIO3bI
SPUTPOIIOI3-CTUMVYJINPYIOIIEI'O ATEHTA
U BTPONYHASA AHEMHUSA ¥ TAIIMEHTOB HA
TEMO/INAJIU3E

Bapuwm I., 2Cunaxu C., *Mpuianu C., *Kas T.,
'Hanbanr A.

YVuuseepcumem Caxapus, meouyunckui gpaxyibmemn,
Yoenapmamenm enympennei meduyunsl, *0enapmamenm
eHympenHel meduyunsl, omoeienue nepponoeuu, Ca-
kapos, *focydapcmeenvlii 20CRUMAnb, 0enapmamenm
eHympennetl meouyunsl, Puse, Typyus

Hcenenosanochk BivsiHUE aHAIOTOB BUTamuHa D mapukasib-
utona (paricalcitol) u anbdaxapinona (alphacalcidol)
Ha YpPOBEHb IeMOINIOOMHA U JI0O3UPOBKY IPUTPOII0I3-CTH-
MYJIHUPYIOIIEro areHTa y MalieHTOB ¢ XPOHHYECKOU I10-
Ye4HOI HeJJ0CTaTOYHOCTHIO. [IpoBeieHo peTpociekTHBHOE
ucciaegosanue 310 manueHTOB, KOTOPbIE HAXOAMINCH
Ha reMoAualini3e Mo MPUYMHE XPOHUYECKON MOYeUHOH
HeJ0CcTaTOYHOCTH. [lanneHTsl ObLIM pa3niesieHbl Ha TPH
rpynmsl: [ rpynmny cocTaBuiIM NauMEeHThl, KOTOPBIX JICUHIIN
napuKaIbLUTOIO0M; Il rpyny - manueHTsl, KOTOPBIX JIEUH-
1 anbdakapiunoiom; [ rpynmy - nauueHTsl, KOTOPHIM
JIeYeHHEe HE MPOBOAMWIOCH. JlaHHbIe 00 ypOBHSX mapar-
ropMoHa, remorioouHa, C-peakTHBHOTO OejiKa, YPOBHE
KaJbIHs ¥ pocharoB B CHIBOPOTKE KPOBH, @ TAKXKE O J103€
SPUTPOITI0I3-CTUMYIUPYIOIIETO areHTa 3aMMCTBOBAHbI 13
ucropuii 0oJIe3HH.

HccnenoBanue nokasalo, 4To y NalMeHTOB, JICYCHHBIX 1a-
PHKAJIBIMTONIOM, 3HAUUTEIIBHO O0JIee BHICOKHI YPOBEHB I'e-
MaTOKpHUTAa B CPAaBHEHUH C YPOBHEM J10 JeueHus - 32.3(3.8)
vs. 34.1(3.1) p=0.007); uro Kacaercs OMOXUMUYCCKHUX
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MoKa3areyiei, TO OHU OBbLIM OJIMHAKOBBIMU 10 W TOCJE
JICYCHUSI KaK TTapUKaJIbIUTOJIOM, TaK U ajb(akapiuioib-
HBIMH IPYIIIIAMH, BKITIOYAst 9PUTPOII0I3-CTUMYIHPYIOIIUE
areHTHIL. Y ManyEeHTOB, JICUCHHBIX MapUKAJIbLIUTOIOM U
a’b(pakaplugI0IbHBIMU I'PYyIIIaMH, B CPABHEHUU C HE
JICYCHHBIMU MallUCHTaMH, BBISIBJICHO CYHICCTBEHHOC IMOBbI-
menue ypoBHs naparropmona (p=0.000 asist kaxxa0ro) npu
CYIIECTBEHHOM CHIeHHH ypoBHs Kanbius (p=0.003 1 0.040,
COOTBETCTBEHHO), remorioouna (p=0.001 u 0.009, cootBet-
ctBeHHO) 1 remarokputa (p=0.001 1 0.021, cCOOTBETCTBEHHO).
VYposenb (pocdara y marueHToB, JCUCHHBIX alb(akapiumo-
JioM, ObLI cymecTBeHHO Bbie (p=0.018), yem y HeneyeHbIx
ITalTUCHTOB. HOJ'Iy‘IeHHI:Ie JAHHBIC BbIIBUJIM HEAOCTATOYHOC
TIOJIaBJICHUE YPOBHSI MIapaTropMoHa M oTcrozia Ooiee HU3KUe
YPOBHH reMOrIo0MHA U TeMaTOKPHTA, OJTHAKO OJANHAKOBYIO
JI03Y 3PUTPOIOA3-CTUMYIIUPYIOIIETO areHTa y IalieHTOB
¢ HammyreM C-peakTHBHOTO Oelka, JICYEHHBIX aHaJoraMH
BUTaMHHaA D, B CPaBHCHUU C HC JICUCHHBIMU MAllUCHTAMMU.
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N3YYEHUE PACITPOCTPAHEHHOCTHU MOJUP®UILIUPYEMBIX ®PAKTOPOB PUCKA
PA3BUTHUA XPOHUYECKNUX HEUH®EKIIMOHHBIX 3ABOJIEBAHU
CPEJIM CEJIbCKOTO U TOPOJICKOI'O HACEJIEHUA KAPATAHJIUHCKOM OBJIACTH

Typrynosa JL.I, Jlapromunna E.M., Amupxanosa /I.T., Anuna A.P., baemesa T.A.

Kapaeanounckuii eocyoapcmeennvitl meouyunckuti ynusepcumem, Kazaxcman

XpoHunueckne HEMH(PEKINOHHBIE 3a00JI€BaHUS TIPE]-
CTaBIISIIOT CEPhE3HYI0 MEIMKO-COIUAIBHYIO U IKOHO-
MHUYECKYIO TPOOJIEMY, pa3BUTHE KOTOPBIX 00YCIIOBICHO
HaJlMYUeM MHOXECTBa Pa3jlW4YHBIX (aKTOPOB pHUCKa:
KypeHue, H30bITOYHAsE Macca Tejla, Hu3Kas pusndeckas
AaKTUBHOCTB, 3J10yNOTPEOICHIE AJIKOT0JIeM, HEZI0CTaToY-
Has IPUBEPKEHHOCTD K JICUEHUIO, HAIUUUE CTPECCOBBIX
cuTyanuii Ha pabore, HecOaJaHCHPOBaHHOE MUTAHHE,
aprepuainbsHas runeprensus (Al') u gucaumonporeu-
neMmuu [4]. JluteparypHble JaHHBIE CBUAETENLCTBYIOT,
YTO yMEHbIIEHHE (PAKTOPOB PUCKA YIYUIIAET COCTOSHUE
310poBbs [6]. OLeHKa pUCKOB JJIsl MOMYJISILMOHHOTO
3JIOPOBBSI SIBISIETCSI KIIOUEBBIM aCIIEKTOM OOIIECTBEH-
HOTO 3paBOOXPAHEHUs, TaK KaK II03BOJIAET ONPENEIUTh
HanOoJiee aKTyaJbHBIE PUCKU ISl OT/AEIBHO B3STOTO
obmiecTBa M pa3paboTaTh COOTBETCTBYIOIINE TTOAXO/IbI
U MPOTPaMMBI 110 UX CHMIKEHUIO U YITyUIIEHUIO COCTO-
SIHUSL 37JOPOBbsI HaceJieHust B Oyaymem [3,16,18,21,22].
B »TOi CcBS3M M3ydeHHE PACHPOCTPAHEHHOCTH MOJU-
¢dunupyeMbIx GakTopoB pUCKa XpPOHUYECKUX HEHH(DEK-
LIMOHHBIX 3a00JIEBaHNH Cpelu KUTellel ropoaa u cena
KaparannmHckoi o6macTy sBisieTcs BeCbMa akTyalbHOM
pOOIEMOH.

[ensto uccienoBaHus ABIIIOCH YCTAHOBICHUE HATNIUS
U pacnpoCTPaHEHHOCTH MOIUGHUIUPYEMBIX (aKTOPOB
pHUCKa pa3BUTHUS XPOHMUECKUX HENH(EKIIMOHHBIX 3200-
JIeBaHU cpenu xuTeneil cena u ropoaa Kaparanauuckoit
o0acTH.

Martepuaa u Metoabl. [IpoBe1IeHO OJTHOMOMEHTHOE
rorepeyHoe (Kpocc-CeKIMOHHOE) NCCIIEI0BaHUE B BUJIE
CKpUHHUHTA CPEAH TOPOJICKOTO M CEIbCKOr0 HACEIeHHS
Kaparanaunckoii oonacru (1. Capanu n OcakapoBCKOTO
paiiona). O6cnenosano 1453 xwureneit (672 - ropona u
781 - cema) B Bo3pacTe oT 18 mo 65 net, u3 Hux 1082
(74,4%) xenmunsl u 372 (25,6%) myxuunsl. Ha y4a-
CTHE B UCCIJIE0OBAHUH TOIYYSHO HHPOPMHUPOBAHHOE CO-
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rnacue. OTOOp PECIOHAEHTOB IPOBOAUIICS CIYUYaTHBIM
00pa3oM ¢ yudeToM HeoOXOJUMOTO 00beMa BBIOOPKH U
YUCJIEHHOCTH HacesjeHus. HeoOXoaumMoe KOJUIECTBO
AHKET OBLIO OMpPEeNIeHO B XOJ€ MPEJBAPUTEIHHOTO
pacuera, UCXO/Sl U3 YPOBHS CTATUCTHYECKOM 3HAYUMO-
CTH HCCienoBaHusA. B ucciieoBanue He BKIIOYAINUCH
OepeMeHHbIE U JINIA C ICUXUYSCKUMU, TIKEIBIMH He-
BPOJIOTHYECKUMU 3a00I€BAHUSIMHU.

CKpUHUHT BKJIIOYAJl aHKETHUPOBaHUE, aHTPOIOMETPHUIO,
usmepenue AJl, onpeneneHue MIOKO3bI U XOJIECTEpUHA
B KpoBu. /{115t MpoBeieHNSI aHKETUPOBAHUSI pa3padboTaHa
aHKeTa JUIs yYaCTHHKAa CKPUHHUHIOBOTO HcCCleJ0Ba-
HUS «DKOJIOTHYECKHE PUCKHU U 3[J0POBbE HACEIECHUD,
BKJIIOYAIOIIAsl OLEHKY IOBEJEHYECKUX (aKTOpOB
nuccienyeMblx (KypeHue, puzndeckas akTUHBHOCTD,
3noynorpebnenne ankoroiem - AUDIT) [7]. Ungekc
kypuibiuka 1 UMT paccuuTsiBanuch 1mo oOmenpu-
HATBIM popMyram [2]. YpoBeHb lenpeccru OlleHUBAJICS
¢ nomo1tubio onpocHuka PHQ-9 [11], TpeBoxHOCTH -
GAD-7[12]. KoHTaKT ¢ peCIOHJIEHTaMHU OCYIIECTBIISICS
METOIOM MHTepBbIoUpoBaHUsA. OnpeneneHue roKo3bl
B KPOBH IIPOBOAMIIOCH TOCPEJCTBOM INTtoKoMeTpa Accu-
Chek (Roche Diagnostics, I'epmanmust), xonecrepuna —
Accutrend Plus (Roche Diagnostics, [epmanusi).

CraTtucTU4eCcKUil aHalU3 MPOBOAUICS C HCIOJIb30-
panueM nakera STATISTICA 8.0. /Ins cpaBHeHUs
YacTOTHl BCTPEUaE€MOCTU Ka4€CTBEHHOIO NMpU3HAaKa B
pa3IMYHBIX HE3aBUCUMBIX COBOKYIHOCTAX HUCIOJb-
30BaJicsl KPUTEPUM XU-KBajgpaT. Pa3nuuus cuuTanuce
cratucTudecku 3HauuMbIMU IIpu p<0,05. [Ipu ananuze
KOJIMYECTBEHHBIX IPU3HAKOB IJIsl KaXXJOW T'PYMIIbI
OTIpeNeISUITNCh MeAuaHa, HIKHUHW W BEPXHUH KBap-
THJIM; CTATUCTUUYECKAs 3HAUUMOCTh Pa3JIMYUi MEXKIY
rpynnamMu OIleHHBajlach MO HeMapaMeTpUYeCKOMY
kputepuo MaHa-YUTHH, pa3auuusl CUUTANIUCH CTa-
THUCTHUUYECKHU 3HauuMbIMU npu p<0,05.
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Tabnuya. Ioxkazamenu pacnpocmpaneHnocmu MOOUDUUUPYemblx haKmopos pucka
cpedu obcnedyemulx auy 2. Capanu u Ocakapo8ckoeo patona

/Kurtesn ropoaa, n=672 Kurtenn ceqaa, n=781 IMoka3arenn
DaKTOPhI PUCKa

n p Ad n p Al X p
Husicas usmaccran 92 | 13,7 | 6,6520,7 | 83 | 10,7 | 4,03;17.4 | 2,7695 | 0,096077
aKTUBHOCTH
AXTHBHOE KypeHHe 176 | 26,3 19,8;32,9 152 | 19,5 13,1;25.8 10,043 0,001530
[TaccuBHOE KypeHue 293 | 449 39,2;50,6 278 | 36,4 30,7;42,1 10,885 0,000969
Wnpexc kypunpnmmka 6omee 10 | 41 | 6,51 0;14,1 76 9,73 3,04;16,4 4,3495 0,037019
OsxupeHue 222 | 334 27,2;39,7 221 | 28,7 22.7;34,7 4,0299 0,044702
lumepriimkemust 90 | 14,9 7,49;22.3 92 12,4 5,64;19,2 1,9683 0,160626
T'unepxoecTepruHeMus 279 | 46,2 40,3;52,1 275 | 36,9 31,2;42,7 12,116 0,000500
ApTtepuasbHas THIICPTCH3US 264 | 393 35,3;42,9 251 | 32,2 26,4;37,9 7,66 0,006
3noynoTpebieHne aaKoroIeM e 11,5 4,31;18,6 46 5,89 0;12,7 15,182 0,000098
Bericokuii yposens nenpeccun | 140 | 21,1 14,3;27,8 190 | 25,2 18,9;31,4 3,1263 0,077039
Buicoruit yposers 128 | 194 | 12,5:2263 | 148 | 20,1 | 13,6:26,6 | 0,065 | 0,798813
TPEBOKHOCTH

Pe3ynbTaTsl M UX 00cy:KAeHHe. AHAIN3 PacIpoCTpa-
HEHHOCTH MOAN(HUINPYEMbIX (DaKTOpPOB pHCKA Pa3BUTHUS
3a001eBaHNH BBIABIII, HAHOOJIEeE BBICOKYIO HaCTOTY THITEP-
XOJIECTEPUHEMHH, APTEPUATTLHOM THIIEPTEH3NH U KypPEHUS
KaK CPeIH TOPOJCKOTO, TaK M CEIBCKOTO HACENEHUs C
MIpeBaJMpPOBaHUEM Y JKkuTeneil ropoxa (tabmurma). O6pa-
II1aeT BHUMaHNE BBICOKAsl YacTOTa MACCHBHOTO KypEeHNS,
KOTOpasl MPEBBIIIAET YACTOTY aKTUBHOIO KypeHus B 1,7
pa3 cpenu xxuTeneit ropoxa u B 1,9 pas - cpenu xureneit
celta, 4TO YBEJIMIUBACT PHCK, TIPEXKIE BCETO, XPOHUIECKOH
OOCTPYKTHBHOM OOJIE3HU JIETKUX, OPOHXHUAIEHOW aCTMEI,
KapJHOBACKYJISIPHBIX COOBITHH M OHKOJIOTHYECKHX 3a00-
neBannii [1,10,13-15,20-22]. [Tpu paccMOTpeHIH YaCTOTHI
YKa3aHHbBIX ()aKTOPOB B 3aBUCHMOCTH OT 0JIa, yCTAaHOBIIC-
HO, YTO MPHU COMOCTaBUMON BBICOKOM 4aCTOTE aKTUBHOTO
KypEeHHUS Cpey MY>KUYMH KaK B TOPOJE, TaK U B CEIBCKOM
paiioHe, OTIMYNEM SBISIETCS CTATUCTHUECKH 3HAUMMOE
YBEIMUCHNE TPOLCHTA aKTUBHO KyPSIINX KCHIINH B TO-
poxe (21,2%) B cpaBaenuu ¢ cenom (10,3%), p=0,00001.
[TokazaTenb pacmpoOCTPaHEHHOCTH MACCHBHOTO KypPEHUS
CpeI KEHIINH SBJISIETCSI BEICOKMM KakK B TOPOJIE, TaK U B
CeNbCKOM MECTHOCTH. IIpOIEHT 310CTHBIX KYPHJIBLIMKOB
¢ nHaekcoM 6oitee 10 craTHCTHYECKH 3HAYMMBIM OKa3ascs
Cpeam KUTENel cena B BO3pacTHOU Kareropuu 45-59 ner,
MPEUMYIIECTBEHHO Y MYXUMH. PacnpocTpaHEHHOCTh
3JI0CTHOTO KypEeHHUsl B JJaHHOW BO3PAcCTHOM KaTeTOpHH,
OYEBHU/IHO, 00YCIIOBJICHA YBEINYECHHEM C BO3PACTOM CTAXKa
KypeHUs. YIIyOlIeHHBIH aHaTN3 PacIpOCTPAaHECHHOCTH aK-
THUBHOTO KypEeHUSI B Pa3HBIX BO3PACTHBIX IPYIIHIAX MTOKa3ail
HaMOOJBIIYIO YaCTOTY KypeHHUsI CPEIN KUTENECH roposia B
Bo3pacrte ot 25 10 44 net- 35,4%, maccuBHOTO KypeHUs — B
BO3pacTHOH Tpymme 45-59 ner.

VYcTaHOBICHHAS PAacCIpOCTPAaHEHHOCTh THIIEPXOJIe-
crepuHemuu cpenu xuteneit r. Capann (46,9%) co-
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MIOCTaBUMa C aHAJOTHYHBIMH TOKa3aTelmsiMu Poccun
(43,8-56,1%) [1,6]; B OcakapoBcKOM paifoHE HacToTa
THUIIEPXOJIECTEPHHEMHUH HECKOIBKO HHUXKE - 36,9%. Ot-
MEYEHO YBEJHUYEHHE PACIPOCTPAHEHHOCTH TUIIEPXO-
JeCTepUHEMHH C Bo3pacToM obcmenyembrx. CremyeT
OTMETUTh CTATUCTHYECKH 3HAYMMBIC PA3ITHUHS MEXKITY
4acTOTOH THIEPXOJECTEPUHEMUH Y JKUTENEN ropoaa u
cefa y JIUII B BO3pacTe OT 25 110 44 1eT: cpeau uTenei
ropoaa 26,8% muI ¢ THOEPXOJIECTEPUHEMHEH, Cpean
xuteneit cena - 15,2% (p=0,001). ITomydennsie naHHbIC
MTO3BOJIHIIN OTIPENICINTD TPYTITY PUCKA, B KOTOPOil HEOO-
XOIMMO TPOBEJICHHUE IIeICHAPABICHHBIX MEPOIPUATHI
0 MPOQUIAKTHKE U JOHO30JOTUIECKON IHArHOCTHKE
umemMmaeckoit 6onesnn cepamna. B r.Capann rumepxone-
CTepUHEMHS HanboJIee YacTo BBIABICHA CPEIN KEHIIHH;
B OcakapoBCKOM paiiOHE 4acTOTa THUIIEPXOJEeCTepUuHeE-
MHH HE BBISIBIJIA CYIIECTBEHHBIX TEHACPHBIX PA3IUIHH.
[Tomy4ennsie pe3ynbTaTsl TPeOyIOT Ooiee yriryOIeHHOTO
M3yYEHHUs] C y4EeTOM XapakTepa MHUTAHUA, (PU3HIecKoH
AKTHBHOCTH, T€HETUYECKOW MPEAPACTIONOKEHHOCTH.
Bosnbmiast pactipocTpaHEHHOCTh THIIEPXOIECTEPUHEMHIH
cpenau xeHIuH B . CapaHu 0 CpaBHEHUIO ¢ MyXYNHa-
MH, BO3MOXXHO, 00yCcJI0BIIeHa Tpeo0ragaHueM Cpean HUX
nut crapiie 45 et (70,6% xeHmuH u 44,8% MyXduH).

YacrtoTa Al, oTpaxkaromas MNPOLEHT PECHOHIECHTOB,
3HAIOLIMX O HAIMYUU Y HUX cuHApoMa Al, BappupyeT B
MUpOKuX npezenax: oT 40,9% cpeay KeHIHH, TPOKUBAIO-
IIUX B TOpoae, 10 24% - cpetu My KUHH, TPOKABAIOIINX B
CEeJNbCKOM paiioHe. YCTaHOBJIEHO CTAaTUCTUYECKU 3HAUUMOE
npeBammpoBanue Al y xureneit ropona (p=0,006). dan-
HBIE 00 ypOBHE pactpocTpaneHHocTH Al cpenn skeHIINH
OcakapoBCKOTO paifoHa M MYXYMH HIKE HE3aBHCHMO OT
MecTa MPOKUBAHUS IO CPAaBHEHHUIO C TaKOBBIMH Poccuu
[12,21], uT0, BepOsTHO, CIETyeT OOBSICHUTH HETOCTATOU-
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HOW 00CIIeIOBAHHOCTBHIO HACEJICHUSI CEJIbCKOTO paioHa,
MEHBIICH 00pam@aeMoCThl0 MYKUYHUH 32 MEAHIIMHCKOM
MOMOIIIBIO.

B pesysbrare mpoBeeHHOro NCCie0BaHuUs YCTaHOBIICHO,
YTO OXKMPEHHE Hanbosee pacpoCTPaHEHO CPE/IN JKUTEIEH
ropojia B CPaBHEHUH C CEJIOM, U B OCHOBHOW BO3paCTHOI
rpyme ot 60 1o 65 net (52,2% sxutenu ropoaa u 33,6%-
sxxutenu cena, p=0,002). [Tokazarenu pacpocTpaHeHHOCTH
OXXUPECHUA Y )KCHIIWH B Kasaxcrane BBILIC, YEM Y MYKYUH
U BBIIIIE YPOBHSI PAaCIPOCTPAHEHHOCTH O)KMPEHHSI B CpaBHE-
HuH ¢ apyrumu crpadamu CHI, mpubimxasce 1o ypoBHIO
K TakuM cTpanaM kak Kanana, CIIA [5,12-15,20-22], tae
pacrpocTpaHeHHOCTh OKUPEHHs cocTaisieT Oomee 33%.
O’knpeHHe acCollMUPOBAaHO HE TOJIBKO C PUCKOM cepjied-
HO-COCYIMCTHIX 3a00JICBaHuIl, caxapHOTo quadeTa 2 THIIa,
IlHCJ'II/IHI/I}I@MI/ICﬁ, HO M C PUCKOM DPa3BUTHA OHKOJIOIMYEC-
ckux 3aboneBanutii [5,8,9,17,21,22]. Pa3BuTne 0XXUpEeHUs Y
TOPOJICKOTO HACEIICHUSI, Y JIUII TO’KHIIOTO BO3pacTa, 1o Beeit
BEPOATHOCTHU, CBA3AHO C PCIKMUMOM U NMMPAYKTaMH NUTAHUA
1 (pU3NYECKON aKTHBHOCTBIO.

[Tokazatenn pacrnpocTpaHeHHOCTH (HU3MUECKO aK-
THUBHOCTH, OCHOBaHHOM Ha oIeHke 30-MUHYTHOU
eXeHeBHOW (U3NYECKON HArpys3ku, B 00CIIeayeMBbIX
HaceleHHBIX MyHKTaxX B 2 pasa Hike, ueM mo Kazax-
crany B uenom (31-43% y myxuus, 25-39% - y xeH-
muH) [21,22]. Huskas ¢usnueckas Harpy3Ka BbIsiBICHA
Cpelu TOPOJCKOIO HACeNIeHUs, OCOOCHHO Yy MYXKYHUH
(17,9% - r. Capanb, 7,76% - OcakapoBCKHIl pailioH,
x2=7,65, p=0,006) B BO3pacte 25 neT u crapue. [Ipo-
BEJICHHE CPABHUTEIBHOTO aHaIH3a (U3NIECKON aKTHB-
HOCTU PECIOHJCHTOB HCCJIEAyeMOTO0 pPETHOHA C TIO0-
Ka3aTeNsIMH B JIPYTUX CTpPaHaX BBI3BIBAJIO TPYAHOCTH,
MTOCKOJIBKY HCCIIeIOBAaTeIsIMU MPUMEHSJIUCh Pa3Iuy-
Hble MHCTPYMEHTHI onpoca. Tem He MeHee, B JOKJIaae
Bcemupnoii opranuzanuu 3apaBooxpanenust (BO3) o
cuTyaluu B o0iacTh HeMH(EKIMOHHBIX 3a00JIeBaHUT
B MHpE IMOKa3aHO, YTO caMasl BBICOKas paclpocTpa-
HEHHOCTh HEJIOCTAaTOYHOH (H3HUECKO aKTHBHOCTH
(menee mATH 30-MHHYTHBIX SIH30J0B YMEPEHHOM
¢u3nyeckoll aKTHBHOCTH B HENEIIO MJIM MEHee Tpex
20-MUHYTHBIX 3IHU30/I0B aKTHBHON (u3nueckoil Ha-
Ipy3kH, 1100 MX SKBHUBAJCHTOB) OTMe4aeTcs B AMe-
puxe u ctpanax Bocrounoro CpenuzemHoMopss [23].
Bo Bcex permoHax MyX4YHMHBI UMeNU Ooiee BBICOKYIO
($u3NYECKyI0 aKTUBHOCTb, YeM KCHUIMHBI. [loayden-
HbIC HAMU JIaHHBIE TPeOyIOT MpOBENeHUs NajbHele-
ro, Oosee yrIyOJEeHHOrO aHajin3a C LEJIbI0 BBISBIE-
HUSl CBSI3M HEJIOCTATOYHOM (PU3NYECKOW AKTUBHOCTH
C PHCKOM Da3BUTHS HEHMH(EKIMOHHBIX 3a00JeBaHUI.

He meHee 3Ha4MMbIM (DaKTOPOM PHCKA, ONPEACIISIONINM
COCTOSIHUE 370POBbBS, SABIACTCS MOTPEOICHHE AIKOTOJIS.
CornacHo uccienoBanuto BO3, ypoBeHb MOTpeOieHus 4u-
CTOTO 3THJIOBOIO CIIUPTA Ha Iylly HaceneHus B Kazaxcrane
coctapister 10,96 murpos B roa. Ilo aTomy mokasaremnto
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Pecny6bnuka 3annmaer 34 mecto B mupe. Pesynsrars! mpo-
BE/ICHHOTO MCCIIC/IOBAHMSI CBUICTEILCTBYIOT TAKKE O TOM, UTO
3710yNOTpEOICHUE aJTKOroJIieM UMEET HAMMEHBIIIYIO YacTOTy
BCTPEYAEMOCTH CPE/IN BCEX MOBEACHYECKUX (DaKTOPOB PHCKA.
Bo3M0oxHO, 3TO 00YCIIOBICHO BBIOOPKOIA, I7Ie TIPeodiiaiatoT
JIMIIA YKEHCKOTO TI0JIa M CTAapIIMX BO3PACTHBIX rpytil. Heob-
XO/IMMO OTMETHTb, YTO TPOLICHT JIII, 3JI0YMOTPEOISIOIINX
AJIKOTOJIEM B TOPOJIE, B 2 pa3a MPEBbIIIACT aHAJIOTHYHbIH M0~
kazarens B cene (p=0,0001); cpaBHeHHE ATOI 3aBUCUMOCTH C
Y4C€TOM I10J1a U BO3pacCTa BHIAIBHJIO, UYTO JKECHIITUHBI U MYKUNHbBI
B Bo3pacTte oT 18 10 59 net, npoxuBaromiye B ropose, yaie
3JI0yTOTPEOIISIOT AJIKOTOJIEM 110 CPAaBHEHMIO C KHUTEISIMH
cena. HecoMHeHHa aKkTyaJ bHOCTb MPOBEJCHHSI MEPOMpPHSI-
THH 110 OOpBOE C ATKOTOJIN3MOM, B MIEPBYIO OUEPE/ib, CPEIU
MY>KYHH | JIULL TPYIOCITIOCOOHOTO BO3pPacTa, MPOXKUBAIOIIHX
B ropo/ie.

[Tony4yeHHbIe B pe3ysbTaTe MPOBEJCHHOTO MCCIISTOBAHUS
TMOKa3aTC/IN YPOBHA THIICPITIMKEMUHN BAPbUPYET B MPEACIax
ot 14,9% 1o 12,4% (. Capanb 1 OcakapoBckuii paiioH cOOT-
BETCTBEHHO) U COOTBETCTBYIOT HanOoJ1ee BHICOKOMY YPOBHIO
pacnpoCTpaHeHHOCTH TunepmmkemMun B mupe (12,7-25,5%
cpemu myxkunH; 12,8-31,9% cpemu »enmun) [21,22]. Cra-
TUCTUYCCKH 3HAYMMBIX pa3J'II/I‘-lI/II‘/II B 3aBUCHMOCTHU OT MCCTa
MIPOYKUBAHUS U T0jla He oOHapykeHo. Haunboree Bbicokas
YyacToTa TMIIEPIIIMKEMUN OTMEYAeTCs B Bo3pacte 45-65 net.
BersBiieHHas1 pacipOCTPaHEHHOCTh TUNEPIVIMKEMUN B KDOBU
B COYETAHUH C BBICOKOW 4acTOTOM KypeHus, AL, oxxupeHus u
TUIEPXOJIECTEPUHEMUU MTPOIPEIUEHTHO YBEIUUNBACT PUCK
KapIMOBACKY/ISIPHBIX KaracTpod.

M3ydeHne TCUXO0IOrHYECKOTr0 30POBbs 00CIIEJOBAHHBIX
BBISIBUJIO, YTO MPUMEPHO 1/5 4acTh STOr0 KOHTHHICHTA He-
3aBUCHMO OT MECTa MPOXXMBAHUS, T0JIa U BO3pacTa UMEET
BBICOKHI YPOBEHb JIEMPECCHU U TPEeBOXKHOCTH. CornacHo
nanaeiM BO3, Ha nicUXWYecKue paccTporCTBA MPUXOAUTCS
14% tinobanpHOro OpemeHu Oone3Hel, 75% KOTOPBIX Mpo-
JKUBAIOT B CTPaHax ¢ HU3KUM ypoBHeM jtoxona [11,14,21,22].
Hexotopas TeHAeHIMSA K yBEIMYEHHUIO PACTIPOCTPAHEHHOCTH
JIeTIpeccuy U TpeBoru y xkwureneil OcakapoBCKOTO paioHa,
OYEBH/IHO, CBsI3aHa ¢ 0oJiee HU3KMM COLMAIbHO-DKOHOMHU-
YECKUM CTaTyCOM JKUTEJIeH cena.

Takum 00pa3om, yCTaHOBIICHO, 4TO HauOoJIee YacTo BCTpe-
YaoumMucs pakTopaMu prcKa pa3BUTHSI HEUH(PKIMOH-
HBIX 3a00JieBaHMii cpeau xutenei 1. Capanu u Ocakapos-
CKOTO paifoHa SABJIOTCA rumnepxosiecrepuHemMus (46,2%
u 36,9%, COOTBETCTBEHHO), apTepHallbHasl THIICPTCH3HS
(39,3% u 32,2%, cooTBeTCTBEHHO) U KypeHue (26,3%
u 19,5%, coorBeTcTBEeHHO). Pe3ynbTaTsl MPOBEACHHOTO
HCCIICAOBAHUA TUKTYIOT HCOGXO):[I/IMOCTI) MMpOBEACHU JIC-
4eOHO-NPO(MITAKTHYECKUX MEPOIIPUSITHI MO H3MEHEHHIO
00pa3za ®H3HU (UCKIIOYEHHE KYPEHHsI, 03I0POBJICHHE -
TaHMUsI, ITIOBBIIIICHUC [[BI/Il"aTeJ'II)HOI‘/II AKTUBHOCTH, KOPPECKINH
cTpecca), 4To MO3BOJIMUT CHU3UTh PUCK Pa3BUTHS XPOHUYE-
CKUX HeMH()EKIIMOHHBIX 3a00JICBaHIIA CPEIH FTOPOCKOTO U
CeNbCKOro HaceneHus: KaparananHckoii oonacti.
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BeiBoabl. 1. Yacto BeTpewarommmucs (hakTopaMu prcka
Pa3BUTHUsI XPOHMUYECKUX HEMH(EKIIMOHHBIX 3a00JIeBaHNI
cpemm xuteneit . Capanu 1 OcakapOBCKOTO paiioHa SBIISIOTCS
rurnepxonecrepuremMs (46,2% 1 36,9% COOTBETCTBEHHO), ap-
TepuanbHas runeprersust (39,3% u 32,2% cooTBETCTBEHHO)
u kyperue (26,3% u 19,5%, cOOTBETCTBEHHO).

2. BBIsIBIIEHO, UTO 4acTOTa aKTHBHOTO 1 TACCUBHOTO KyPEHH,
apTepHabHON THIIEPTEH3HH, TUIIEPXOIECTEPHHEMHN, 0XKH-
peHust u 3moynotpedieHns ankoroieM B 1,2-2,0 pa3a Beie
CpEay TOPOACKOTO HACEJICHHS 110 CPABHEHHIO C CEITCKHM.
3. YcTaHOBIIEHO CTATUCTHIECKH 3HAYMMOE YBEITMIEHUE TPO-
LIEHTA aKTHBHO KyPAIINX KEHIIIWH B TOPOIE, €M B CEITECKOM
mectHOCTH (21,2% B cpaBrenun ¢ 10,3%, p=0,00001), ga-
CTOTBI TUTIEPXOJIECTEPUHEMHN Y JKUTETIEH ropozia B BO3pacTe
oT 25 1o 44 neT B CpaBHEHUH C JKUTEISIMH Cella aHAJIOTHY-
HOI Bo3pacTHOH rpymsl (26,8% 1o cpaBrenuro ¢ 15,2%;
p=0,001), 3m0ymoTpebneHns ajaKorojeM y JIMIl B BO3pacTe
ot 18 10 59 ner B cpaBHEHHH C aHAJIOTUYHON BO3PACTHOI
TPYIIOH, IPOXKUBAIOIIEH B CEILCKON MECTHOCTH.

4. ITomy4eHHbIE Pe3yNIbTaThl HO3BOJISIOT ONIPEASIIUTh IPYTI-
IIBI PUCKA, HYKJAIOIINXCS B IIPOBE/ICHNUH IIeJICHAIIPABIICH-
HBIX Mep MPOQHIAKTHKH.
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SUMMARY

PREVALENCE OF MODIFIABLE RISK FAC-
TORSOFCHRONICNONINFECTIONDISEASES
AMONG URBAN AND RURAL RESIDENTS OF
KARAGANDA REGION

Turgunova L., Laryushina E., Amirkhanova D.,
Alina A., Bayesheva T.

Karaganda State Medical University, Kazakhstan

The study aimed to investigate prevalence of modifiable

risk factors of chronic non infection diseases among ur-
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ban and rural residents in Karaganda region. The cross-
sectional screening study of 1453 respondents’ age 18 to
65 among the urban and rural population of the Karagan-
da region: 672 urban and 781 rural adult residents were
included into the study.

The screening stage included conducting survey using in-
ternational questionnaires, anthropometry, arterial blood
pressure, fasting plasma glucose and total cholesterol
measurement.

According study results the most common risk factors among
residents of Saran town and Osakarovsky area included: hy-
percholesterolemia (46,2 % and 36,9 %, respectively), arteri-
al hypertension (39,3 % and 32,2 %, respectively) and smok-
ing (26,3 % and 19,5 % respectively). Frequency of active
and passive smoking, hypertension, hypercholesterolemia,
obesity and alcohol abuse 1.2-2.0 times higher compared in
urban population in comparison rural population.

These differences gave possibility to identify special groups
need to management preventive targeted measures.

Keywords: risk factors, modifiable, chronic non infection
diseases, rural residents, urban residents, Karaganda re-
gion, Kazakhstan.

PE3IOME

HU3YYEHUE PACIIPOCTPAHEHHOCTH MOJIH-
OULUPYEMBIX PAKTOPOBPUCKA PA3BBUTHUSI
XPOHUYECKUXHEUH®EKIIMOHHBIX3ABOJIE-
BAHHUM CPEIU CEJBbCKOI'O U T'OPOJCKOI'O
HACEJIEHUSI KAPATAHAUMHCKOMN OBJIACTH

Typrynosa JLI., Jlaprommmna E.M., AMupxanosa /I.T.,
Anuna A.P., baemena T.A.

Kapazanounckuii eocyoapcmeenuviti MEOUYUHCKULL YHU-
sepcumem, Kazaxcman

Llenbto ucciea0BaHus SIBUIIOCH H3y4eHHE YacTOThI MOJIU-
¢unmpyeMbix (HaKTOPOB PHUCKA Pa3BUTHUSI XPOHHUUECKUX
HeHH(EKIIMOHHBIX 3a00JIEBAHUI Cpeay KUTENeH cena U
ropona Kaparanaunckoii obnactu.

[TpoBeneHO KPOCC-CEKIIMOHHOE HCCIIEOBAHUE B BUJIE
CKPHUHHUHTA CPEH TOPOJICKOTO M CEIBCKOTO HACETICHHS
Kaparannuackoit oonactu. O6cnenoBano 1453 xurenei,
672 - ropona u 781 - cena, B Bo3pacte oT 18 mo 65 nert.
CKpHHUHT BKITIOYAJl aHKETUPOBAHHE C MTOMOIIBIO MEXKTY-
HApOJHBIX OMTPOCHUKOB, AHTPOIIOMETPHUIO, n3Mepenue AJl,
OIpe/IeNICHUE TITFOKO3bI U XOJIECTEPUHA B KPOBH.

VYCTaHOBIECHO, YTO Hauboee 4acTO BCTPEUAIOMIMMUCSH
¢dakropamu pucka cpenu xureneid r. Capanu u Oca-
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KapOBCKOTO pailOHa SIBJISIIOTCSI THIIEPXOJIECTEPUHEMUS
(46,2% un 36,9% CcOOTBETCTBEHHO), apTepHanbHas I'u-
neprensust (39,3% u 32,2% cCOOTBETCTBEHHO) U KypeHHE
(26,3% 1 19,5% cooTBeTcTBeHHO). YacTOTa aKTUBHOTO
U IaCCUBHOI'O KypEHMs, apTepUalbHON TMIIEPTEH3UU,
TUIIEPXOJIECTEPUHEMUU, OXKUPEHUS U 3II0yTTOTPEOICHUS
ankorosneM B 1,2-2,0 pa3a BbIlIe Cpen TOPOJICKOTO Ha-
CEJICHUS B CPAaBHEHHH C CEIbCKUM.

[Tomry4yeHHbIe pe3ynnbTaThl O3BOJISIOT ONPEICTUTh IPYIIIIBI
pHCKa, HY>KIAIOIINXCsI B TPOBEICHNH [IEJICHAITPABICHHBIX
Mep MPOQHUIAKTHKH.
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CMEPTEJIbHBIN JINATHO3 Y )KU3HEHHBII TOPU30OHT YUEJIOBEKA (OB30P)

L2Camconust ML L., ’Kangeaaku M.A., 'Camconus K.[I., T:xomkya U. 1.

YDapmayesmuuecxan komnanus — Legion “Provisus”, Kymaucu, *Kymauccxuil 20Cyoapcmeeniiviil
yHugepcumem um. A. Llepemenu, gpaxyrsmem meduyunsi, denapmamenm papmayuu, I pysus

OHKOOTHYECKIE 3a00ICBaHUS — TSDKEJICHITII HEIYT,
O60opb0a ¢ KOTOPBIM SIBIISICTCS OMHOM M3 aKTyallbHBIX 3a-
Jau coppeMeHHoi meauunsl [10,11,13]. Ouu 3anuMaroT
BTOPOE MECTO IO CMEPTHOCTH MOCIIE CEPIICIHO-COCYTUCTOM
MaToJNIOTHU. B mocienHue Tpu OeCATHICTHS TOCTUTHYT
3HAYHUTEIBHBIN MPOTPECC B KIUHUUYECKOW OHKOJIOTUHU
[11,13]. [TocTeneHHO COBEPLIEHCTBYOTCSI METOBI JICUEHHSI
3II0Ka9eCTBEHHBIX HOBOOOPA30BaHMIA, OJJHAKO CETOMHS C
COXKaJICHHEM MOYKHO KOHCTaTHPOBATh, YTO OOJBITHHCTBO
pactpocTpaHeHHBIX (POpM paka (Ha CTaAUU KIMHUYECKON
JUICCEMUHAINH) MO-TIPEKHEMY, HEH3IICUNMO, a Teparus
MIPOBOMTCS TONBKO C LSO MIPOICHUS )KU3HU. [LlosaTOMYy
HE YAWBUTEIEHO, YTO B CO3HAHWU OOJBIIMHCTBA JIIOACH
CIIOBO «pak» 3BYYHT Kak mpuroBop. DaraapHbI TuarHo3
1 OOJIE3HEHHBIH TPOIIECC BOCIIPHUSITUS CMEPTH (Y MHOTHX
MOJIOJIBIX TIAIIMEHTOB) BBI3HIBAIOT KapIHMHAIBHBIC H3MeE-
HEHUSI B IICHXOSMOIMOHATIBHOM CTaTyCce W MHAYIHPYIOT
KacKaJ MaJOIPOTHO3HPYEMBIX MOCTyIKOB. Habnromaercs
BBICOKAs YaCTOTa CAMOYOUHCTB, TaK KaK YeJIOBEK, CTpaaa-
FOIIMH TSDKEIOH COMAaTHUECKOH OOJIC3HBIO, TIPEICTABIISCT
CMepTh, KaK AMHCTBCHHBIA CIOCO0 MpepBaTh HEM30CK-
Hble My4deHHs [13-15]. MHOrONeTHHE HAOIIONCHUS 32
OOJIEHBIMU ITOW KaTETOPHH MO3BOJISIOT €IIIe Pa3 OIICHUTh
C TOYKH 3PEHHUS MEIUIIMHCKON TICUXOJIOTHU COCTOSHUE
JKU3HCHHOTO TOPHU30HTA YEIIOBEKA, OKA3aBILIEIrOCs IepeN
JUIOM HEMHHYEMOH CMEpTH W OmpeneiuTh (Ha (oHe
TPEBOJKHBIX OKHAHHU) BO3MOKHOCTh MEIUKAMEHTO3HON
3alIATHI [IEHHOCTHO-CMBICTIOBOTO IIPOCTPAHCTBA MAIIUCHTA
C COXpaHEHHEM UMMAaHCHTHBIX MCHTATBHBIX (DYHKITHH.

Kiuanueckne mcclieloBaHus MOKA3bIBAIOT, YTO O3BYYH-
BaHHE (haTalbHOTO IHWArHo3a y MPeapacioiioKEHHOTO
YeII0BEeKa BCET/a BRI3BIBACT IICHXMUCCKUH KOH(PIUKT, IPO-
SIBIIFOIIMIACS HECOOTBETCTBUEM MEKIY HEOOXOIUMBIMHU
YCHIIMSIMH JUTSL PEIICHUS MTPOOIEMbl i HU3KHM YPOBHEM
TicuxoJormdeckoi 3amuThl [ 1,8]. Pesymbratom nucbananca
MEXITy MPOIIeCcCaMHU aalTallid U IICHXOTPaBMHUPYIOIMHA
HApPYIICHUSMHU CTAHOBHUTCSI HEPBHO-TICHXIYECKOE TIepeHa-
npsbkeHne. Pa3BuBaeTcss BHYTPHIIMYHOCTHBIN KOHQIIUKT
7 KaK pe3yJbTaT — OIIYIICHHE OJMHOYECCTBA, OTIYKICH-
HOCTB, 0€3HA/IC)KHOCTh M KPAaTKOBPEMEHHAS yTpaTa CMBICIIA
KU3HEeAeaTeIbHOCTH. Ha HOBBIE HEOIarompusTHBIE 00-
CTOSITENILCTBA JKU3HEHHBIA TOPU30HT BCET/IAa PEarupyroT
MOMEHTAIIEHO — «BEIb THI, ONMH HA OIUH CO CMEPTHIO U
HE ¢ KaKo#-To 3(heMepHOIi CMepThIo, a co cBoei». [lepBas
peaxIus Ha CMepTeNbHOe 3a00IeBaHie OOBIYHO TaKOBa!
«HET, TOIIBKO HE 51, 9TO Hempapa». Takoe epBoHa49aIbHOE
OTpHIIaHUE CMEPTHU CPABHUBAIOT C OTYASTHHBIMH TOIBITKA-
MU aJIbIIMHUCTA OCTAHOBUTD NajieHue B mponacts [2]. Cam
YeIIOBEK B CBOIO COOCTBEHHYIO CMEPTh ITO-HACTOSIIEMY HE
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BEPUT U HE OCO3HAET IIYOOKO TOro (haKTa, 4YTo «CMEpTh
MIPE/ICTONT BCEMY: OHa — 3aKoH, a He kapa» (CeHeka).
CTONKHYBIIMCH CO CMEPTBIO IPYTUX JIONEH WK yXKE caM
OKa3aBIINCh B CMEPTEILHOM CUTYaILlH, YETOBEK HCITBITHI-
BaeT 0€30TUeTHBIN cTpax u TpeBory [2,4]. CHavana 60I1b-
HOH 9yBCTBYET, YTO YTO-TO IPOTUBOCTOMT B OCYIIIECTRIIE-
HHUH OBITHS, HO TIOTOM OH OTBEYAET HA BHI30B U HAUMHACT
MIPOTHBOCTOSATH 3TOMY caM. Ha ricuxonorndaeckom ypoBHe,
JUIS TIALTMEHTa yMEPETh - 3HAUUT [IPEKPaTUTh YyBCTBOBATS,
MOKWHYTH JIOOMMBIX JIFOACH U YUTH B HeBemomoe [2,4].
Bech TOT OrpoMHBINH MHpP O0JIBHOTO, KOTOPBIH COCTOUT U3
BEChbMa CJIOKHBIX COUETAHHH BOCHPHUSATUS W OLIYIICHUS,
9MoIHH, ahPEeKTOB U IICUXUUECKHX ITEPEKNBAHUH, OKA3bI-
BAETCsI I10/1 yTPO30i HCUE3HOBEHNUS M, 0CO3HAB PEATbHOCTD
MPOUCXOJISILIETO, HEMPOIOIDKUTEIFHOE 3aTHIIIBE CMEHSETCS
rHeBoM nim (pyctpanueii [3,5,9]. Cnenyer nmoHnmars,
YTO 3TO COCTOSIHHE BPaxJeOHOCTH M THEBA (C MOIIHBIM
BBITUIECKOM SMOIHI) — 3aKOHOMEPHOE, HOPMAJILHOE SIB-
JICHUE U CAEPKUBATH €ro OOJIbHOMY OyIeT O4eHb TPYIHO
[2,11]. [llokoBast cTamus (TPEBOXKHBIX PACCTPONCTB C MPH-
CTYIaMH¥ ITAHUKH) TUIOXO TTOJ/IAeTCsl JICUCHHUIO M aKTHBHOE
BMEIIIATEILCTBO CO CTOPOHBI IICHXOTEpANeBTa HE JaeT
pesynsbrara [1,7,8].

JlnanasoH nepe>KMBaHUI YeJI0BEKa, TOCTABICHHOTO Mepe]
JIMLIOM HEMHHYEMOW CMEPTH, BECbMa IIUPOK: OT a0CTpaKT-
HBIX M 3CTETUYECKHUX, 10 NIyOOKHX M3HAYAIBHBIX (apxe-
TUIUYECKNUX) U TPAHCLEHACHTAIBHBIX ()OPM CO3HAHUS
[2]. [ToaTOMY KIMHUIMICTHI CYUTAFOT OHKOOOIBHBIX, CTpa-
JIAFOIUX HEN3JIeUNMBbIMHI (OpPMaMH paka, OIHON U3 HaW-
GoJiee CIOKHBIX KaTETOPUi C TOYKH 3pPEHHS PE3yJIbTaToB
B3aMMOOTHOLICHUI MEX]ly BpauoM U rnauueHToM [11-13].
Ba)XHO OTMETHUTB ¥ HU3KYIO YIOBIETBOPEHHOCTB OOJIBHBIX
KaueCTBOM OKa3aHMs IICUXO0JIOTMYECKOM TTOMOIIH, KOTOpast
00yCIIOBJIEHA C OJJHOH CTOPOHBI, COOJTIOZICHUEM ITPUHIINATIA
YBaXEHHSI aBTOHOMHH TTAIIEHTA (¢ 00s13aTeIbHBIM HHPOP-
MHUPOBaHHEM OOJIFHOTO O JAMArHo3e ero 3a0ojeBaHus), a
C IPYroif — OTCYTCTBHEM OXKHJIAEMBIX MO3UTHBHBIX JEH-
cTBUH co cTopoHbl oHKoora. CornnacHo yuenuto U. Kanra,
MIPaBIMBOCTb €CTh JIOJIT YEJIOBEKa Iepe]] CAaMUM COOO0I Kak
MOpPAJIbHBIM, OMOJIOTHYECKUM U OHTOJIOTUYECKUM CyIlle-
cTBOM. JIraTh 03HaUaeT yHUUTOXATh B ce0e YeIOBEUECKOE
JIOCTOMHCTBO [4]. OfHAaKO CKa3aTh NPaBay yMHPAIOIIEMY,
OHKOJIOTHYECKOMY OOJIbHOMY 0€3 TIOHMMaHHS JINYHOCTH
(BOoCTIpHHMMAsI €10 TOJIBKO KaK OHOJIOTHYECKYIO CHCTEMY),
MOXKET HAaHECTH YeJIOBEKY HEIIONPaBUMBIHA Bpel. B cBs3u
C 3THUM, T10 Ceil ICHb HE TepsIeT aKTyaIbHOCTH TPaJUIINOH-
HBIM MEJIMITMHCKAH TaTepHAIN3M, KOTOPBII IT0/Ipa3yMeBaeT
BO MMs Orara TMamueHTa COKPBITHE OT HETO NPaBIMBOM
WHPOPMAITUH.
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CrnetyeT OTMETHUTD, YTO JUATHOCTHKA PAKOBOH OIyXOJIH B
CHEUUATM3UPOBAHHBIX KIIMHUKAX OOBIYHO 3aHUMaeT He-
CKOJIBKO JHEU. TpeBOXKHbBIE 0KUIaHUS U IIOTOM IOy YCHHE
JIOKa3aTeNbCTB TOTO, YTO y MAIMEHTa pakK, yCHJINBAIOT
CTpax nepe;| HeM3BECTHBIM M YEJIOBEK MOTpy’KaeTcsi B 0e3-
HasiexxHoe oTyasiHue. COOTBETCTBEHHO, HA 3TOM 3Tarle €ClIU
TUIaHUpyeTCst papMaKoNpOTEKIHs ICUXUKH (C €IMHCTBEH-
HOU 1 0e3yCIIOBHO 011aroi 1eblo - 00JIerYUTh CTPaIaHusl
YeJI0BeKa), TO OHA JI0JDKHA OBITh HalpaBieHa TOJBKO Ha
KOPPEKIIMIO IITyOUHBI KpH3HCa, 8 HE Ha TOTAJIbHOE MO/IaB-
JICHHE CTeHWYECKUX AMOIMHA M MMMaHEHTHBIX MEHTaJb-
HBIX QYHKIMH. B cBsi3u ¢ 3THM, Hauboee onpaBaaHo M
TYMaHHO (/10 03ByUMBaHUsI TMarH03a) MpoQHIaKTHUECKOE
MIpUMEHEHHE TPaHKBIIN3aToOpoB [1,9], Tak kak mox aei-
CTBUEM aHKCHOIUTUKOB BUIIOU3MEHSIETCS HHTEHCUBHOCTh
OIYII[EHUs] CMEPTEIHHOTO MArHO3a U Bpay MOTy4aeT BO3-
MOYKHOCTB 3al[UTUTh OT ICUXOTPaBMHUPYIOLIETO (hakropa
KaK JKU3HEHHBIM TOPU30HT, TaK U LIEHHOCTHO-CMBICIIOBOE
MIPOCTPAHCTBO OHKOMAIMEHTA.

MHOro4HCcIeHHbIE JIUTEPATypHbIC JIaHHBbIC YKa3bIBAIOT
Ha TO, YTO TEHEPATU30BAHHOE TPEBOXKHOE PACCTPOHCTBO
(I'TP), mposiBnsitorieecst cToikoit nuddy3Hoit TpeBoroi
3¢ GEKTUBHO MOIACTCS JICUCHHIO AJINPa307IaMOM B CPEJI-
HECYTOYHOH no3upoBke oT 0,5 Mr 10 3 MI Ipu CpaBHEHUHU
¢ mwiane6o [1,8,9]. Crnenyer moguepKHyTh, U4TO Mpernapar
o0aiaeT Kak aHKCHOJIUTUYECKUM (P PEKTOM, TaK U aHTHU-
JICTIPECCUBHBIM JCHCTBUEM, U 110 CPAaBHEHMIO C JHa3emna-
MOM, B OOJIbIICH CTEIIEHH YMEHbBIIACT YaCTOTY Pa3BUTHSI
MaHUYECKUX aTakK, COKpallas Mpu ATOM BBIPAKEHHOCTb
TPEBOXKHOU U ACHPECCUBHOM cuUMNTOMAaTuku. VIMEHHO
BO3MOYKHOCTB OJIarONPHSITHOTO BIHMSHUS HAa TPEBOT'Y O)KH-
JlaHusl, IO MHEHUIO psja aBTopos [1,8,9,15], panukansHo
OTJIMYAET AJNPa3oiiaM OT JPYTHX TPAHKBUIN3AaTOPOB OCH-
30/IMa3EMTMHOBOTO PsiJia U JIENaeT ero npernapaToM Beibopa
BO BpPEMSI MEIMKaMEHTO3HO MCUXOMPOTEKIUH.

besycnoBHO, narHo3 — pak s J1I000r0 MalueHTa CHUIIb-
Heiiee norpsicerrne. OcoOeHHO OOJNIE3HEHHO BOCIPUHU-
MaloT CUTYaIIMIO JIMIIA MOJIOAOT0 Bo3pacta (110 30 1eT) u
9TO MOXXHO OOBSICHUTB TE€M, YTO Ha JIAHHBIN ITEPUOJ ITPHU-
XOAUTCS UK COLMAIbHOM aKTUBHOCTU. biinzocts cmepTu
U TIPEACTOSINAS JINYHAS CMEPTh MOOYKIA0T YeI0BEKa K
Mepexoy Ha Ka4YeCTBEHHO MHOW MOJYC CYIIECTBOBAHUS
U MOdTOMY JII060€ — Ipy0boe, «MCKYCCTBEHHOEY, MEIUKa-
MEHTO3HO€ BMEIIATENbCTBO (HEHPOIEeNTUKaMH, TICHXO-
JUCICIITUYCCKUMU CpeﬂCTBaMI/I) MOXET BbI3BATbh TOJIBKO
HEIIPOTHO3UPYEMBIC IMMOCJICACTBUA KaK B COIIUATIBHOM, TaK
U B 3 THUecKoM Iiane [3,9,15].

C TOuKH 3pCHUA MeI[HHHHCKOﬁ TNICUXO0JIOruu, CTOJIKHOBCHUC
CO CMEpThIO BCErJa IMOPOXKAaeT MIyOOKHI 3K3MCTEHIIU-
aJIbHBIA KPHU3HC, CTPEMJICHUE TIIYOOKO OCO3HATh CMBICI
sku3HU. CHITBI COIMPOTUBJIATHCA CTPAXy CMEPTU UMCIOTCA Y
KaXJI0T0 4eJI0BEKa, a My»KeCTBO Iepe HUM TpeOyeT ycu-
nuii [4]. Mapcens [IpycT ’u3Hb Onpeienisil, Kak yCHIINE BO
BpeMeHu. To ecTh HE0OXOANMO COBEPIIATh YCHITHE, YTOOBI
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ocraBarbcs kuBbIM. [To MepaOy MamapraiBuig — «Mbl
SIBJIIEMCS TOJIBKO U TOJIBKO JKEJIAI0IIKUMU cyniecTBamu. U,
KCTaTH, OJJHO M3 CaMbIX OOJBINUX JKEIAHUIN — KeJaHue
JKUTb Ay TCHTUYHOM >KU3HbIO». HO KaK XUTh Janslie, eciu
JIMarHO3 TOCTABJICH U OMAacHOCTh MPHOOpesa BIOJHE pe-
anbHbIC OYepTaHus?

B ncuxonorun IMPUHATO CHYUTATh, YTO CaMa XHU3Hb — I3TO
«ObITHE, 00palleHHOE K CMEPTH» M MOCTOSHHO TPHUCYT-
CTByIOIIasi HA Nepu(epUu CO3HAHUS MBICIb O CMEPTH
(unes cMepTH) IEHCTBYET Ha B3POCIIOrO YeloBeKa Mojo-
JKUTEIILHO, KaK HA CTPAaHHO, 00eperaer ero, JeaeT )Ku3Hb
6osee OCMBICICHHOH, JaeT BO3MOKHOCTh PaJ0BaThCs
eit [5]. OmHako mocienHee npudbamKeHue Kk TaHatocy
BCer/ia BOCIPUHUMAETCSI YEJIOBEKOM Kak Karactpoda u
ABJIACTCA NOCTOAHHBIM MCTOYHUKOM HAMPAKCHHOCTHU.
OK3UCTEHIMAIBHBIN KPU3HC yCYTyONseTcs: eme u TeMm,
YTO B YCJIIOBUAX 6OJ'II>HI/IHI)I JIaXKEe HeBep6anLan71 KOHTAKT
C IPYTUMH PAKOBBIMH OOJIBHBIMU, KOTOPBIC ICHCTBUTEITb-
HO IUIOXO BBIIVIAAAT (HECMOTpPS Ha BCE yCWIMA Bpadei),
OCTaBJIACT FJ'Iy6OKHI>i OTIICYATOK Ha IMCUXHKY MallUCHTA.
YenoBek MOHMMAET M CBOIO OECIOMOIIHOCTh, ¥ OTPaHHU-
YEHHOCTb COOCTBEHHOIO CylI€CTBOBaHUA. On npeaBuauT
KOHeI[ - cMepTh. OIHAKO Kak/a *KU3HU 3aCTaBIseT Malu-
€HTa KPUTHYECKU aHAIN3UPOBATh COOCTBEHHYIO CHCTEMY
LEHHOCTEH U C Y4eTOM BpEeMEHHOro (hakTopa, COCTaBUThH
ApPXUTEKTOHUKY JanbHeHmmx neiicrsuid. Eme W. I'ere Bep-
HO 3aMETHUJI, YTO KIIPUPOJIA OKPYXKAET YeIOBEKa MPAKOM U
MIPUHYXIAeT €ro BEYHO CTPEMUTHCS K CBETY, K 1enm» [4].
KakoBo Obl10 Hallle ynuBiIeHHE, KOT/Ia MOJIOJION MAaIlMEeHT
TsKEJIeH e KaTeropuu )KeHUJICs, a HEBeCTa, KoTopas Ha-
XOauJjachb TAaK»XKC Ha TepMHHaJ’IbHOﬁ CTaJguu paka, CIIyCTs
HECKOJIbKO JHEH ckoHuasach. Uto 310 Obu10? M3MeHeHue
KPUTEPHEB MUPA IEHHOCTEH, MOMBITKA BBIACTICHUS CYyOb-
€KTa U3 OBITHSI, «IIOCTYIOK-B3PBIB», CBOEOOPa3HOE BhIpa-
JKEeHHE TIPOTECTa UM MIPOCTO conepekuBaHue?!

Jpyx0a nByX TsKen000IbHBIX, POJHBIX JTyIH (32 HECKOJIb-
KO JIHEeH 70 Tubenn) — caMOleHHOCTh, HECBOUMAs HU K
CTpacTHOMY OMEHHIO YyBCTB, HU K Oary B3auMHOH 110J-
nepxku. Y He Tak Ba)KHO, YTOOBI OOBIICHHBIN pacCymIoK
IpUaal 3TOM MOpPaNbHOM CaMOLIEHHOCTH JIPY>KOBI OHTO-
Joruueckuil xapakrep. IMEHHO B TOM MHpe 0OpeUeHHBIX
OOJIBHBIX, I71e OOJBIIMHCTBO HHINBH/IOB «MEPTBBI IMOLIHU-
OHAJIBHO U J[yXOBHO» U )KHBYT TOJIBKO «OHOJIOTHYECKI,
Jpyx0a B Takoi (hopMe BOZMOXKHA M HAXOJIUT CBOE TTOJTHOE
9K3UCTEHIIMAIbHOE OOBSICHEHHE M ATHYECKOe 000CHOBA-
HHE, TaK KaK B MIOJICO3HAHUN OHKOTAIMEHTa, BOCIIPHSTHE
(mepexuBaHUE) BpEeMEHU MpHoOpeTaeT BHYTPEHHIOW
HPaBCTBEHHO—TICUXOJIOTHUECKYI0 MapagoKCcalbHOCTh C
aJIeMeHTaMu Qpycrpanuu [5,6].

Omy1eHne 6bICTPOro TeYeHUs BPEMEHH — OT MPOIIIOro,
yepes HacTosllee, B Oylylee — B paMKax )KU3HEEsTeNb-
HOCTH 4YeJIOBEKa MPSIMO aCCOLUUPYETCS C ITUYECKOU
npoOIeMoil cMbIca )KHU3HHU, C 0COOBIM HPaBCTBEHHBIM
CaMO4yBCTBHEM — c4acTbeM [S]. JKuzHb OONBHOTO «1Ist
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ce0st u rmpo ceds» — He JKU3Hb, a TTACCHBHOE COCTOSIHUE:
HYKHO CJIOBO, Jienio, 6opb0Oa [4]. HeoOxomum BeIXo/ 13 cTa-
THUUYECKOTO MOJIOKEHHS 10 TPUHIIMITY: TIOCTABJICHHAS LIEITh
— HUYTO, a ABMKEHHUE (yCUius) - Bee. JKUTh - 3T0 He 3HAYUT
JIBIIIATh, 3TO 3HAYUT AeiicTBoBath [4]. JltoOoil yenoBek
CBSI3aH ONPE/ICIICHHBIMU OOCTOSITEIbCTBAMH, YCIIOBUSIMH
JKM3HH, C KOTOPBIMU OH JIOJDKEH COOOpa3OBBIBATH CBOU
nocrynku. Ho 3To oTHIO/Ib He MacCHBHBIN YEJI0BEK, 0CO3-
HaBIIHI CBOIO OECIIOMOIIIHOCTb MEPE/I BHICIIMMU CHIIAMH,
a Oopell 1 co3uaTeNb, KOTOPBIA WIET HANlEpeKop CyabOe
(popryne). ConpoTUBICHUE BKIIFOYACT B ceOsl 0CO3HAHUE
OIIACHOCTH C MOCJEAYIOIUM YyBCTBOM CTpaxa B OTHOIIIE-
HUH Hee, 1100 60pbOBI C HEll U, HAKOHEII, TPU3HAHUC He-
u30exxHocTH cmepth. [lonnmanue hakra HEOTBPATUMOCTH
KOHYHMHBI ITPOOY’K/IAET KOPOTKYIO, XOTS M OTYASTHHYO O0pb-
Oy ¢ Hel, 4acTo CONPOBOXK/IAEMYIO BBIPAKEHHOH TPEBOTOM
[2]. TpeBora OMUIIETBOPSET COCTOSIHUE, B KOTOPOM OBITHE
0CO3HaeT BO3MOKHOCTB cBoero HeObITus (I1ayms Trimmx) n
MOATOMY MAIMEHT MEYETCSI MKy CTPEMIICHUEM K aKTHB-
HOMY TOCIIO/ICTBY HaJl CUTYyalled U TATOW K ITACCUBHOMY
yxony. Kax mpaBuiio, moka coxpaHsieTcsi XOTb MaJleHIInii
IIaHC Ha BBDKMBAHHUE, YEJOBEK NMPUHUMAET OOM M, NpH-
3bIB K PEHIAIOIINM JCHCTBUSM CTAHOBHUTCS JJOMMHAHTOM
B ITOJICO3HAHUH YEJIOBEKa — «ECIIH 51 00peyueH, To 00peueH
HE TOJIBKO Ha CMEPTh, HO 00OpEYEeH 1 Ha CONPOTHBIICHHUE JIO
camoii cmepti» (Kadxa @).

B co3HaHuMM OHKOMAIMEHTa BCETAa MPOUCXOJIUT CTpe-
MUTCJIbHAA NEPCOPUCHTAIMd B OTHOLICHUU BPEMCHU, C
YCHJICHHEM 3MOIMOHAILHOTO aKIeHTa Ha NpeObIBaHue
31ech U ceituac. [lapaiienbHo ucuesaer rpaHuLa MEKIY
YyACCHBIM M OaHaIbHBIM. 30BITOYHOE CTPEMIICHUE K
BJIACTH, MOJOXKCHUIO, MaTepUaAIbHBIM PUOOPETCHUIM
HAYMHACT Ka3aThCs PEOSUCCTBOM U MPU3HAKOM JTYXOBHOM
crnenotsl [2,4,6]. UenoBek OouTcsa HE ycNeTh, MOTEPATh
BpPEMS M OTCTATh OT APYTUX — U BCE 110 BHEIIHEMY IPUHY K-
JICHUIO (paTabHOTO TEUCHUSI )KM3HH, 8 HE 110 BHYTPEHHEMY
XOTeHHUI0. L{[eHHOCTh KU3HU BCTYNAET B MPOTHUBOPEUHE C
OBICTPOTEKYIIIMM XO/IOM BPEMEHHU, OCHOBHOE COZIEpKAHUE
KOTOPOTO IPEIONpeneiIeHo 0e3Kal0CTHBIM, HeoOpaTu-
MbBIM, MATOJOTHYCCKUM, NCCTPYKTUBHBIM OITYXOJICBbIM
nporeccoM. OTHOmEHNe K OyayIeMy oIpenessercs He
TOJIKO KaK CTpax, HO M Kak Hajaexnja. M Ha atom ¢one,
OKa3aBIIMECS B OJMHAKOBOW CHUTyaluu OOJIbHBIE 00B-
€IMHUIINCH, YTOOBI OOJIETYUTh CTpaJiaHue APYT APYry H
YKpenuTb BHYTPEHHUE IyXOBHbIe cuibl. Hanexna, kak
NICUXUYECKUH JIEMEHT (B YCIOBHAX Je(PUIIMTA BPEMEHH)
paspyIaeT pacupoCTpaHEHHbIE CTEPEOTUITbI )KU3HEHHON
00pbOBI ¥ YACTO MHUIIMUPYET JAyLIEBHBII PE30HAHC C MaJIo-
N3YUYCHHBIMU MTOJACO3HATCIIbHBIMU MTPOLECCAMMU.

Boicokast BHyTpEHHSS KyJbTYpa, CUIBHBIN XapaKTep U TOH-
KH€, 9yBCTBUTEJIbHBIC OTHOILICHUS K «ceOe MoJI00HOMY — C
JIMarHO30M paK» CyIECTBY B YCIOBUAX IIYJIbCUPYIOLLETO,
3aTyXaloLEr0 HACTOSAIIEro, HE YTO MHOE, KaK KOMILIEKC
MO/ICO3HATENBHBIX (DAKTOPOB, MO3BOJISIOIINX CUIIBHOMY
UHJIMBUY TIYTEM CONEPEKUBAHHS, XOTs Obl BUPTYasb-
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HO, BBIBECTH MOJIOJYIO TIALUEHTKY U3 TPaBMHUPYIOLIETO,
OBICTPOTEUHOTO 3eMHOro ObITHS. JInna, mepexuBaroiue
MPOILECC COMTPUKOCHOBEHUSI C KOHYMHOM, TOCTETIEHHO OIILy-
IIAIOT, YTO BOJIS K )KU3HH KaK ObI IPUAAET UM CHJIBI, U OHU
CTpallarcs, 4To, CIaBIIUCh — YMPYT. JlelicTBus He Beerna
MPUHOCST CYACThE; HO HE ObIBAaCT CYACThs 0e3 JeHCTBUS
(benmxamun Jluzpaumm).

Kak u3BecTHO, HAXOCh B «MOTPAHUYHOM CUTyallum»,
yeJloBeYeCcKass akTUBHOCTh (KaK peakius Ha BHEIIHHE
00CTOSITENTLCTBA) YACTO MPOSIBIISIETCS «HEA/IeKBATHBIMHU T10-
CTYIKaMI», KOTOPbIE 0OHAXKAIOT CKPBIThIE IPOTUBOPECUHS
HPaBCTBEHHOT'O COCTOSIHHS CyOBbeKTa (HEPEIKO HEOCO3Ha-
BaeMbI€ UM CAMUM) U CUMBOJIM3UPYIOT IEPEXO/ TMUHOCTH
Ha HOBYIO JIMHUIO IOBEJCHUS, C HOBOW PACCTAHOBKOU
LIEHHOCTEH, 1IeJIsIMH, criocodaMu BeiOopa. Kpacora Takoro
«IOCTYIKa-B3pPbIBa» COCTOUT B TOM, YTO €TO COBEPIIAIOT
JIETKO 1 KaK ObI 0€30 BCSIKOT0 HAIPSHKEHHUS (TOJILKO KOCBEH-
HO onupasich Ha MHTyunuIo). [Tpudem, HenpeackazyeMocTh
Pe3yIBTaTOB TAKMX HEOPANHAPHBIX TOCTYTIKOB, HEPEBOSAT
9TU ACUCTBUS B Pa3psil TPYAHOBO3MOXKHBIX. IMEHHO 1T0-
3TOMY JIOBOJIBHO YaCTO «MOCTYIKH-B3PBIBbI» BCTPEUAIOTCS
y TAXKeNbIX OONBHBIX B NMOTPAHUYHBIX CUTYalHUAX, KaK
cBoeoOpazHas opma MpoTecTa, OTPAXKAIOIIAs HEPABHOE
MPOTUBOCTOSIHUE OMOJIOTHYECKH JKMBOIO OpPTaHM3Ma U
omyxoseBoro nporecca. Kak roopun O.VYainbn — «ecnu
YTO-TO U CTOMT JEJaTh, TAK TOJIBKO TO, YTO MPHHATO CUU-
TaTh HEBO3MOYKHBIMY, 1aXKe eCJIi OMOJIOrHYeCcKHil pecype
MOJTHOCTBIO HCUEPIaH. DTa MOJIEIb IOBEICHUS BIIUCHIBA-
©TCs B JIOTHKY JIeHCTBH MOIaBICHHBIX CTPAXOB MOTEPATh
HEYTO 3HaYuMoe. YesloBeK BO BpeMsl CBOEH «HOPMaJIbHON
JKM3HHU 10 KaKUM-JIMOO MPUYMHAM HE OIIyIIat 3a co00M
mpaBa jenaTh To, 4To eMy xodercsa. OH cymiecTBoBal B
HEKOTOPOH JAaBHO yCTosBIICHcs Koiee (B paMKax orpa-
HUYEHHOHN CBOOO/IBI), 00SCh BBIWTH 3a €€ Mpeienbl, 005iCh
MCCIIeI0BaTh COOCTBEHHBIE JKEJIaH!sI U BOSMOXKHOCTH, CTa-
pasichk Oepedb cebst ist OyIyIIero WK MTPOCTO HE PEIasiCh
OTKPBITO 3asiBUTH ceOst MUpy [5]. COOTBETCTBEHHO, KOT/Ia
peub UAET 0 uenoBeke (COOCTBEHHBIH MUP KOTOPOTO HAaX0-
JIUTCS TIOJ] YIPO30i MCUE3HOBEHUS ), Bpad JIOJDKEH BCerya
0CO3HaBaTh, YTO AKTUBHOE MEAUIIMHCKOE BMEIIATEIHCTBO
MICUXOTPONHBIMHU IpenaparamMu ¢ 0e3yciioBHO Oiaroii
LEIbIO - O0JIErYHUTh CTPaJaHusl, MOXKET HHAYIMPOBATh y
6onpHOTO cocTosHUE aHrenoHuu [3,9,10] 1 co3aaTh TOIBKO
WJITIO3UIO TOCTIONCTBA HAJl CUTyallMel, JuIas MaueHTa
BO3MOXHOCTH, HEaJeKBaTHBIMU MOCTYIKaMH (Harocie-
JIOK) OTKPBITO 3asIBUTH ce0sl MUpY, rpy00 Hapymias rmpasa
YeJI0BeKa KaK YHUBEpCyMa.

Takum 0Opazom, HcclieoBaHHE XapaKTepa AMOIMOHAIIb-
HBIX PaCCTPONCTB YeJIOBEKA MOCTABICHHOTO MEPE IUIIOM
HEMHHYEMOI CMepTH, TI03BOJISICT OMPEICTUTh HEOOXOAU-
MOCTb IPOBeIeHNs TpoduakTuyeckoil (hapMakoTepanum
(aHKCHOMUTHKAMH) ¥ TEM CaMbIM IIPEOJI0IETh KaK HEraTHB-
HbIE TIPEJICTABICHHS O KOHYHMHE, TaK U CBS3aHHBIH C HEIO
CTpax, C COXpaHEHHEM >KH3HEHHOTO TOPU30HTA MaIMeHTa
Y MIMMaHEHTHBIX MEHTAJIbHBIX (DYHKIIHUH.
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SUMMARY

FATAL DIAGNOSIS AND THE HORIZON OF HUMAN LIFE (REVIEW)

12Samsonia M., 2Kandelaki M., *Samsonia K., *Jojua I.

Pharmaceutical Company — Legion “Provisus”, Kutaisi;
24. Tsereteli Kutaisi State University, Department of Pharmacy, Kutaisi, Georgia

The majority of widespread cancers on the stage of clini-
cal manifestation is incurable and therapy is only for the
purpose of life extension. So, it isn't surprising that most
of people realize the word “cancer as a verdict. A man
himself doesn't believe in his own death and doesn’t real-
ize the fact that “Death is an appropriate phenomenon,
but not punishment”. Facing the death causes existential
crisis. The understanding of inevitable fact of death arouses
short, but desperate fight against it, which is, in most cases
accompanied by anxiety. Some fundamental changes in
phsychoemotional status take place within the young pa-

tients (knowing the diagnosis), which help an individual
move into a new stage of actions with forming new values and
aims. All these give conditions for better adaptation of an in-
dividual with phsychic traumas. So, the research of a person's
emotional situation, facing the death, will help to indentify the
necessity of prophylactic pharmacotherapy with anxiolytics
and to overcome both the negative associations with death and
the fear connected with it (preserving life horizon).

Keywords: fatal diagnosis, philosophy of death, anxiety
disorders, pharmacoprotection, anxiolytics.

PE3IOME

CMEPTEJIbHBIN TUATHO3 U )KU3HEHHBI T'OPU30HT YEJIOBEKA (OB30P)

L2Camconust ML/1., ’Kanaenaku M.A., 'Camconus K.[I., T:xxomkya U. 1.

YDapmayesmuueckasn komnanus — Legion “Provisus”, Kymaucu, *Kymaucckuil 20Cy0apcmeenvlil yHUueepcumemn
um. A. Llepemenu, paxynomem meduyunsl, oenapmamenm papmayuu, I pysus

B 0030pe ananu3upyercs TeKyuas 1 peTpoCIeKTHBHAS
JUTEpaTypa O ICUXOJIOTUYECKOM CTaTyCe OHKOOOIBHBIX
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U HEOOXOJUMOCTH €T0 KOppeKIuu. boapIImHCTBO pac-
IPOCTPaHEHHBIX (POpPM paka Ha CTAIUU KIUHUYIECKOI
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JUCCEMUHAUUKU HEU3JIEYUMO, a Tepamnus MPOBOIUTCS
TOJIBKO C LIeJIbIO IIpOJJIeHHUs xu3HU. [loaTomy He yau-
BUTEJIBHO, YTO B CO3HAHUU OOJIBIIMHCTBA JIIOACH CIOBO
«paxk» 3BYUYUT Kak INpuUroBop. daraibHbIl JUArHO3
NOPOX/IaeT NIYyOOKHI SK3UCTEHIIMANbHbIH Kpu3uc. [o-
HUMaHue (aKTa HEOTBPATUMOCTH KOHYMHBI IPOOYK1aeT
KOPOTKYIO, XOTS M OTYasiHHYI0 OOopbOy ¢ Heil, 4acTo
COINPOBOXK/IAEMYI0 BBIPA)KEHHOW TPEBOIrOil. Y MHOTUX
MOJIOJIBIX MalMeHTOB HaOII0al0TCsl KapAUHAIbHbIC
U3MEHEHUS B IICUXOOMOLIMOHAIBHOM CTaTyCe, KOTOPbIE
00yCJIOBIMBAIOT MEPEXO JIMYHOCTH Ha HOBYIO JIMHHIO

MOBE/ICHNUs, C HOBOI pacCTaHOBKOM LIEHHOCTEH, LENAMHU,
crnoco0amu BBIOOPA U CO3/JAIOT yCIIOBUS JUIsl o0Jerye-
HUsS aJanTanuyd WHIWBHUAA K ICUXOTPABMUPYIOIIHM
¢daxTopam. [ToaToMy HcciieqoBaHue XapakTepa 3Mo-
[MOHAJIBHBIX PAacCTPOMCTB YEJIOBEKa, IMOCTABICHHOTO
nepe]| TMIOM HEMHUHYEMOW CMEPTH, TTO3BOJISIET OIpe/e-
JUTHh HEOOXOAMMOCTb NPOBEACHUS MPO(PHIAKTHIECCKON
(hapmaxorepanuu (aHKCHOJIMTUKAMHU ) U TAKUM 00pazom
MPEOJI0JIETh KaK HEeraTHBHBIC IPECTABICHUS O KOHUHHE,
TaK W CBSI3aHHBIN C HEIO CTPaX C COXPaHEHNUEM JKU3HEH-
HOT'O TOPHU30HTA.
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SHOCK-WAVE THERAPY APPLICATION IN CLINICAL PRACTICE (REVIEW)

Sheveleva N., Minbayeva L., Belyayeva Y.

Karaganda State Medical University, Department of Medical Rehabilitation and Physical Training,
Department of Visual Diagnostics, Kazakhstan

Lots of attention is paid to rational combination of con-
servative and surgical methods in rehabilitation programs
preparation, as well as carrying out of complex of preven-
tive activities, aimed to possible risk factors correction. The
main principles of a rehabilitation program are continuity of
treatment, differentiated approach based on nosologic form,
stages and features of the main and concomitant diseases,
and comprehensiveness of specific and non-specific vari-
ants of therapeutic modality use. Those are timely rehabili-
tation, its succession and consistency coupled with the use
of modern, evidence-based programs with ability to assess
and monitor treatment efficacy which serve to the main
goal of therapy - maximizing life quality of the patients.

One of the basic methods of modern physiotherapy used
in a wide range of diseases with treatment and prevention
[35] purposes is an extracorporeal shock-wave therapy
(ESWT). The high efficacy and perspectivity of this method
is noted by many authors [3-5,7,8,10-12,14-18,20,24-
26,32,36,39,47,50,51].

Extracorporeal shock-wave therapy (ESWT) is a noninva-
sive method of treatment based on conversion of electro-
magnetic oscillations into acoustic waves of infrasound
range. Penetration depth is determined by the method of
pulse generation used (electrohydraulic, electromagnetic,
piezoelectric, mechanic (pneumatic)), amplitude and fre-
quency characteristics. Extracorporeal shock waves renders
mechanical effect on biological tissues proportional to the
impedance appearing on different body tissues borders
and causing subsequent thermal and chemical effects [27].
The main clinical effects of shock waves are: analgesic ef-
fect [8,14,17,18,40,41,48], activation of microcirculation
and neoangiogenesis, stimulation of metabolic processes
[5,13], decrease of fibro-sclerotic changes severity, and
anti-inflammatory effect [3,4,12,20].

Interest to the use of shock waves with physiotherapeutic
purposes had considerably increased last years. ESWT
is successfully applied in a wide range of diseases. The
most researches are published past 10 years. However, the
global experience of ESWT application still does not have
sufficient evidence base in treatment of many diseases.
Presented in the literature data are quite disparate, often
describe small samples without adequate randomization
and inefficiently selected comparison groups.

The greatest amount of research devoted to the use of
ESWT in musculoskeletal system pathology of traumatic
and inflammatory genesis.
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There are studies presented in literature which prove positive
effect of ESWT in Achilles and others tendinopathy therapy
(with or without calcification) [3,11,12,14,26,34,45,46,50].
For example, high efficacy of ESWT method application
in patients with noncalcificated Achilles tendinitis was
noted in J.I. Wiegerinck’s et al. [50] systematic review.
R. Fridman et al. [11] got a positive result applying high-
intensity shock-wave therapy in Achilles tendinopathy in
87% of patients. R.R. Bannuru et al. [3] compared efficacy
of high- and low-intensity shockwaves in calcifying and
non-calcifying shoulder tendinitis therapy. In randomized
controlled study they found that the result of high-intensity
shock waves used for pain reduction, motor function im-
provement and calcinates resorption is significantly higher.
Kearney R. and Costa M.L. [23], Al-Abbad H. and Simon
J.V.[2] in their systematic reviews summarized the validity
of shock-wave therapy course application prior to surgery
in Achilles tendinopathy therapy after other conservative
methods failure. A. Notarnicola et al. [30] determined that
aprognostically favorable factor in tendinopathy treatment,
according to the results of review study, is higher body mass
index (BMI) and male gender.

H. Gollwitzer et al. [14] in a prospective, double-blind,
placebo-controlled study found that shock-wave therapy
of plantar fasciitis treatment efficacy was 73.2%, while the
placebo effect was 32.7% (Mann-Whitney test-0.6737).
Similar results were obtained by L. Gerdesmeyer et al.
[12], where the comparative efficacy of ESWT and placebo
after 3 months was 75% and 49% respectively (p=0.002),
and after 12 months it was 69.6% and 44% (p=0.0020).
An interesting review study on evidence-based treatment
of plantar fasciitis was published by D. Berbrayer and M.
Fredericson [4]. They analysed studies had been published
for the period since 1996, when ESWT had been success-
fully used for plantar fasciitis treatment for the first time
by J.D. Rompe [36] up to the year 2012. The authors note
that high efficacy of various types and techniques of shock
waves application in plantar fasciitis treatment had been
proved in numerical studies [4]. J.N. Dizon et al. [10] car-
ried out a meta-analysis of 11 high-quality randomized
controlled studies on plantar fasciitis treatment. The authors
concluded that the effect manifested maximally against
morning pain (average weighted value was -0.77, 95% CI
from 1.30 to 0.25; odds ratio was 0.65, 95% CI from 0.42
to 1.00). High efficacy of ESWT was observed in functional
outcomes with odds ratio of 0.51 (95% CI 0.30-0.84) and
0.47 (95% C1 0.29-0.75). Moderate efficacy was observed
in overall improving and pain intensity reducing (average
weighted value was -6.6 (95% CI from 6.74 to -6.46) and



GEORGIAN MEDICAL NEWS
No 3 (252) 2016

0.47 (95% CI from 0.30 to 0.74) respectively). Pain in af-
fected heel, and erythema at the site of application were
the most often variants of ESWT side effects. The authors
note that in spite of the proved medium- and high-intensity
ESWT efficacy further researches to determine the mini-
mum effective impact parameters of low-intensity shock
waves application should be carried out [10].

It is effective to use shock waves in patients with disor-
ders of tone muscle of central genesis. M.I. Gonkova et
al. (2013) evaluated effect of radial shock-wave therapy
(RSWT) single session on foot flexors in treatment of spas-
ticity in children with cerebral palsy. The positive effect of
RSWT procedures manifested in passive motions increas-
ing from 33.25+2.2% to 47+2.29° and maintained for the next
four weeks. Significant improvement in baropodometry was
also noted: along the plantar surface - from 81.324+6.14 cm
to 101.58+5.41 cm; changing of pressure in the range of
heel - from 50.47+6.61 N/cm to 75.17+£3.42 N/cm [15]. In
an open prospective study A. Santamato et al. [39] studied
extracorporeal shock-wave therapy efficacy in post-stroke
foot equinus therapy. After a single exposure to the spastic
muscles of the affected foot significant decrease of muscle
tone and increase of passive motion in the ankle joint was
found. More prolonged effect was observed in patients
with I-III degree of spastic plantar flexors echo-intensity
on Heckmatt scale.

Many authors had proved safety of ESWT method at
adequate choice of treatment parameters, allowing to
extend the list of indications for shock-wave therapy and
avoid side effects [4,5,25,32]. A. Cassar et al. [5] applied
ESWT with the purpose of myocardial revascularization in
patients with refractory angina of III/IV functional class.
Multicenter, prospective, non-comparative study proved
safety and high efficacy of this method reflected in statisti-
cally significant improvement of treadmill test performance
(by 38%) with absence of significant change in blood flow
velocity parameters (0.4+5.1; p=0.7), electric- and echo-
cardiographic picture. Progression of ischemia in areas
without ESWT application was significantly greater than
in treated (3.69+6.2 and 0.31+4.5 respectively, p= 0.03).
There were not significant changes in the level of Troponin,
Creatine Kinase and B-fype natriuretic peptide. ®pocun
C.A. etal. (2012) evaluated ESWT effect on arrhythmias
in 40 patients with stable angina of II-IV functional class,
resistant to surgical and medical therapies. The researchers
noted positive dynamics of thythmic indicators (the number
of ventricular extrasystoles decreased from 1130.1+191.9
to 619.8488.0 (p<0.001), supraventricular extrasystoles -
from 2963.34380.4 to 1285.2+226.8 (p<0.001), episodes
of paroxysmal ventricular tachycardia - from 2.4+0.9 to
0.4+0.1 (p<0.005), attacks of paroxysmal supraventricular
tachycardia - from 4.3+1.7 to 1.7+0.4 (p<0.004)) on the
background of reducing the number of angina attacks (from
4.5+1.4 per day to 1.7£1.3 (p<0.05)) [1].
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ILH. Chow [8] and other researchers say that it is possible
to improve ESWT efficacy significantly and influence the
disease outcome by ESWT procedure parameters varying.
The equipment and used method of shock waves genera-
tion may influence the shock-wave therapy efficacy [19].

Also, there are a lot of case reports and very small samples
studies among the analyzed publications. However, caused
by small sample low level of evidence should not deny
ESWT efficacy in studied pathology. Positive results should
help to stimulate further research process in this direction.
So, Y. Marwan et al. [28] describe 2 cases of effectively
used shock-wave therapy in patients with coccygodynia.
Pain intensity, estimated by 10-point numeric pain scale
after ESWT procedure decreased from 6 to 0 points in the
first patient and from 7 to O points in the second one. Ac-
cording to the Visual Analog Scale (VAS) pain syndrome
decreased from 5.1 to 1 points in the first patient and from
6.9 to 0.8 in the second. The achieved effect was maintained
for a year.

Active studying of shock-wave therapy method and its
high efficacy in various organs and systems diseases treat-
ment cause the interest to compare ESWT clinical efficacy
with other therapeutic methods. Thus, C.J. Wang et al.
[47] carried out randomized prospective study of ESWT
(300+100/cm? pulses, energy flux density of 0.11 mJ/cm?)
and hyperbaric oxygenation (HBO) comparative efficacy
evaluation on 72 patients with diabetic foot. Analysis of
the results showed ESWT better efficacy (complete heal-
ing in 31% of patients, improvement in 58%, unchanged
in 11%) compared with HBO (full recovery in 22% of
cases, improvement in 50% and without changes in 28%).
Immuno-histochemical analysis also confirmed the preva-
lence of ESWT clinical outcome. In 2007 C.J. Wang et al.
[48] in comparative evaluation of ESWT and conventional
conservative therapy in patients with patellar tendinopathy
had proved that ESWT has more beneficial effect. Y.S. Cho
et al. [9] noted that greater efficiency in myofascial syn-
drome treatment has a complex of ESWT and stabilizing
exercises, compared with isolated using of each factor. J.D.
Rompe et al. [35] concluded that 8-week manual stretching
program for the plantar fascia in acute plantar fasciitis is
more effective then 3-week (once per week) course of low-
intensity shock wave therapy. In the presence of refractory
process priority should be given to ESWT procedures [35],
that is also confirmed by W. Hsu et al. [20]. Comparing the
efficacy of radial shock-wave therapy (3 weekly sessions)
and standard course of physical treatment (10 sessions of
ultrasonic therapy and kinesiotherapy) in plantar fasciitis
treatment J.M. Greve et al. [16] and M. V. Grecco etal. [17]
noted that the clinical effect of ESWT developed faster and
persisted for longer time. J.D. Rompe et al. [38] carried
out comparative assessment of three-day courses of low-
intensive ESWT efficacy in chronic plantar fasciitis treat-
ment (1000 pulses vs 10 pulses). The study revealed that
in the group treated with 1000 pulses, severity of pain for
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the 6-month period decreased from 77 to 19 points accord-
ing to the VAS, while in the group treated with 10 pulses
remained unchanged (from 79 to 77 points). Necessity for
surgical treatment of plantar fasciitis occurred in 13% and
in 58% of patients respectively. That allowed researchers
to make a conclusion about possibility of shock-wave
therapy method applying as an alternative to surgery. Y.A.
Radwan et al. [33] confirmed this conclusion. They studied
efficacy of high-intensity ESWT in 56 patients with chronic
persistent lateral epicondylitis. Positive effect of ESWT
and tenotomy after 3 months was comparable - 65.5%
and 74.1% respectively. A. Gur et al. [18] compared the
efficacy of ultrasonic therapy and ESWT in patients with
myofascial pain syndrome. As a result of a randomized
controlled trial (66 people) found that low-intensity shock-
wave therapy (3 sessions) has higher efficacy compared
with ultrasonic therapy, which manifests in the number of
trigger points decrease, pain reduce and life quality im-
provement (p<0.05). M. Vetrano et al. [44] published the
analysis of intermediate results of the research proving the
better efficacy of platelet concentrate injection in athletes
with a “jumper’s knee” than ESWT. H. Seok et al. [41]
compared efficacy of ESWT and local steroid injections
in carpal tunnel syndrome. According to the randomized
controlled trials significant reduction of pain was revealed
in both groups (by Visual Analog Scale (VAS)), nerve con-
ductivity parameters were significantly better in the group,
where injectable corticosteroids were used.

The results of ESWT application in various pathologies
treatment ranging from absence of positive results up
to clinical symptoms complete relief. Waugh C.M. et al.
[49] carried out a study that allows to suggest the cause
of the situation. They studied the change of content of
interleukins group, vascular endothelial growth factor,
interferon-y, matrix-metalloproteinase 2 and 9 (MMP-2 and
-9) in peritendineous dialysate before and after ESWT. The
scientists found that the content of IL-13 and IL-2 has not
changed immediately after scoring, while the concentration
of IL-6 and IL-8 increased immediately after procedure
and remained at a high level over next 4 hours (p<0.001).
The concentration of MMP-2 and -9 proforms were also
increased after the procedure (p<0.003), while the content
of MMP active forms has not changed significantly. Accord-
ing to the results, the biological response to the shock-wave
therapy use is possible with five-fold or more increase in
any of the markers of inflammation or MMP after the factor
applications. Stimulation of the inflammatory and catabolic
processes helps to remove damaged matrix components and
stimulates abnormal tissue remodeling [49].

We found the literature data reporting shock-wave therapy
effect potentiating when combined with other physiothera-
peutic factors. G. Thevendran et al. [43] published data
proving potentiation of ESWT in complex application with
pulsed electromagnetic fields in athletes with fracture of
fifth metatarsal bone. Considering that procedures of high-
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intensive ESWT is extremely painful J.D. Rompe et al.
[24] and T. Klonschinski et al. [37] used local anesthesia
for facilitating ESWT session. However, local anesthesia
interrupted effective feedback from patient during proce-
dures and reduced shock-wave therapy efficacy.

To analyze the ESWT influence on different processes
in organism, a lot of studies on the use of shock-wave
therapy in animals are also conducted. So, N. Ochiai et al.
[31] revealed that ESWT using in rats with osteoarthritis
reduces the expression of calcitonin gene-related peptide
in neurons of spinal nodes innervating the knee. It helps
to increase the duration of walking and reduce the sever-
ity of claudication. A. Goertz et al. [13] demonstrated
ESWT positive effect on microcirculation, angiogenesis
and leukocyte-endothelial interaction in burns treatment
in mice. The researchers carried out a comparative assess-
ment of two variants of low-intensity ESWT - 0.04 mJ/
mm? (group A) and 0.015 mJ/mm? (group B). In Group C
mice were not treated with ESWT. The procedures were
performed in mice for the 1, 3, 7 and 12 days after getting
burn (500 pulses, 1 Hz). Acceleration of angiogenesis was
observed in all groups. Non perfused area in group A was
5.3%, 9.1% in group B and 12.6% in group C (p=0.005).
Shock waves had greatly increased the number of «rolling»
leukocytes compared with the group where ESWT were
not applied (210.8% and 83.3% respectively (p=0.017) for
the 7" day; 172.3% and 90.9% (p=0.01) for the 12" day).
C.E. Kawcak et al. [22] found that in treatment of induced
osteoarthritis in horses with ESWT osteocalcin, serum b-
CrossLaps, synovial liquid epitope CS846 were increased
in the absence of subchondral bone changing. Ching-Jen
Wang et al. [6] proved chondroprotective effect of shock
waves application in knee osteoarthritis in rats. Studying
the shock waves influence on the process of osteogenesis
(murine osteoblasts) Tamma R. et al. [42] observed an
increase of proliferation and differentiation of osteoblasts
on the background of osteoclastogenesis inhibiting, lead-
ing to the restoration of the bone structure. Kam-Fai Tam
et al. [21] revealed an increase of trabecular bone mineral
density (goat bones simulated osteoporosis), which was
characterized by increase of volume fraction of cancellous
bone and trabecular thickening.

Thus, many researchers noted the necessity of ESWT method
and techniques of its application further studying as well as
analyzing the results of course therapy with acoustic waves
of infrasonic range [29,50]. Active discussion on definition of
indications and contraindications for shock-wave therapy use
is continuing because the mechanisms of its action are studied
insufficiently. There are no standardized rules for therapeutic
parameters selection (energy flux density, the number of pulses
per session, the length of the course).

Listed above confirms the necessity of this comparatively
new, promising and highly effective method of treatment
further studying.
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SUMMARY

SHOCK-WAVE THERAPY APPLICATION IN CLINI-
CAL PRACTICE (REVIEW)

Sheveleva N., Minbayeva L., Belyayeva Y.

Karaganda State Medical University, Department of Medi-
cal Rehabilitation and Physical Training, Department of
Visual Diagnostics, Kazakhstan

The article presents literature review on the use of extracor-
poreal shock-wave therapy in physiotherapeutic practice.
The basic mechanisms of shock waves influence on the
organism are spotlighted. Studies proving high efficacy of
the method in treatment of wide variety of inflammatory
diseases and traumatic genesis are presented. The data on
comparative assessment of shock-wave therapy efficacy,
and results of researches on possibility of extracorporeal
shock-wave therapy effect potentiating in combination with
other therapeutic methods are reflected.

Recent years, the range of indications for shock-wave
therapy application had been significantly widened. How-
ever, further study of the method is still relevant because
mechanisms of action of the factor are studied insuffi-
ciently; methods of therapy parameters selection (energy
flux density, number of pulses per treatment, duration of a
course) are either advisory or empirical.

Keywords: rehabilitation, shock-wave therapy, physio-
therapy.
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PE3IOME

NPUMEHEHUE YJIAPHO-BOJTHOBOM TEPATIMM B KJIMHUYECKOM MPAKTUKE (OB30P)

IlleBeneBa H.U., Mun6aepa JI.C., bexnsiepa S1.B.

Kapaeanounckuil 2cocyoapcmeentsiti MeOUyuHCKUll yHusepcumem, kageopa meouyuHcKou peaourumono2uu
u ¢usuueckozo ocnumanus, kageopa usyanvHol ouazHocmuku, Kasaxcman

B craTtbe MnNpeaAcTaBJICH O630p JIUTEPATYpPhbl, TOCBAIICH-
HOU OPpUMCHCHUIO 3KCTpaKOpH0paJ’ILHOﬁ YAapHO-BOJI-
HOBOI TEeparnuu B (I)I/I3I/IOT€paHeBTI/I‘{€CKOﬁ IMPpaKTHUKE.
OCBCHIGHLI OCHOBHBIC MCXaHHU3MbI ﬂeﬁCTBHH y,uapHoﬁ
BOJIHBI HAa OpraHu3M, MPpUBCACHBI UCCIICIOBAHUS, JOKA-
3bIBAIOIIUC BBICOKYTIO 3(1)(1)€KTI/IBHOCTI) METOAa pH Jieue-
HHUU HIUPOKOTO CIICKTpa 3a00JIeBaHUI BOCIAIUTEILHOTO
1 TpaBMaTUYCCKOTO I'€HE3a. HpeHCTaBHCHLI JaHHBIC 110
MIPOBCACHUIO CpaBHHTeJ’ILHOﬁ OLICHKHN 3(1)(1)CKTI/IBHOCTI/I
yZ[apHO-BOHHOBOﬁ Tepaluu U pe3yjibTaTbl UCCIICA0BA~
HHﬁ, MOKa3bIBAIOIINEC BO3MOXHOCTh NOTCHIUPOBAHUA

3¢ dekra IKCTpAaKOPIOPAIBLHON YIapPHO-BOJIHOBOM
Tepanuu Ipu NPUMEHEHUHU B KOMILIEKCE C APYTUMHU
TepaneBTHUYECKUMU METOIaMU. 3a IOCJIeAHEee BpeMs 3Ha-
YUTETHHO PACIIUPUJIICS CIIEKTP MOKa3aHUH K IPUMEHEHUIO
yIapHO-BOIHOBOMW Tepanuu. OHAKO, BOIMPOC JaJIbHEMH-
IET0 U3YYEeHHsI METO/Ia MO-TIPEKHEMY aKTyaJleH, TaK KaK
MEXaHHU3MBI JICHCTBUS (haKTOpa OCTAIOTCS HE JIOCTATOYHO
M3YYEHHBIMH, METOJMKH MOA0O0pa MapamMeTpoB Teparuu
(TUTOTHOCTH TIOTOKA SHEPTUH, KOJIUYECTBO UMITYJIHCOB 32
POLEeTYPY, ATUTEIBHOCTh Kypca) HOCAT PEKOMEHaTellb-
HBIN WM SMIIMPUYECKUI XapaKTep.
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MAIN TRENDS IN ACCESS TO PRIMARY HEALTH CARE FOR ADOLESCENTS IN GEORGIA

Mirzikashvili N., Kazakhashvili N.

1. Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

Numbering 1.2 billion worldwide, this generation of
adolescents is the largest ever. Four out of five live in
developing countries. The period of adolescence, defined
by the WHO as 10 to 19 years of age, represents one of
the critical transitions in the life span characterized by a
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tremendous pace in growth and change that is second only
to that of infancy [10]. While most adolescents are healthy,
youth is accompanied by certain risks: early and unwanted
pregnancy, sexually transmitted infections (STIs) including
HIV, and vulnerability to the dangers of tobacco use, alco-
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hol and other drugs, as well as interpersonal violence [7].
The leading causes of death among adolescents worldwide
are road injury, HIV, suicide, lower respiratory infections
and interpersonal violence, and nearly 35% of the global
burden of chronic disease manifests in adolescence [11].

Unfortunately, the specific health needs of young people
may be overlooked by both practitioners and policy mak-
ers because healthy adolescents rarely present to their
general practitioner (GP) [6]. Lacking a physical presence
in the clinic, and thus a sense of urgency to address what
are essentially invisible needs, adolescent health is rarely
considered deserving of priority action and youth are in-
stead provided a minimum subset of adult or pediatric
services with few adjustments for their special needs. Some
evidence suggests that young people regard such health
services as irrelevant to their needs and may avoid seeking
such services altogether, or seek help only when desperate
[3]. Access to health care services remains an area which
merits additional research.

Barriers to adolescent healthcare exist across both genders
and in all socioeconomic groups. Accessibility means more
than just being able to get there. A ‘youth friendly’ health
service must be accessible geographically, physically,
culturally and in all its procedures, including financial and
administrative arrangements [5]. Adolescents often find
mainstream primary care services unacceptable because
of perceived lack of respect, privacy and confidentiality,
fear of stigma, discrimination, and imposition of the moral
values of health-care providers. While adolescents highly
value privacy and confidentiality, many are not aware that
their regular health-care provider should adhere to these
principles, and few identify their primary care provider
as a source of confidential care [12]. The health status of
young people has not improved significantly over the past
few generations. Overweight and obesity, mental health
problems, sexually transmissible infections and health risk
behaviours are each prevalent in this age group and can
lead to acute and chronic health conditions, morbidity and
mortality [4]. The delivery of accessible and appropriate
preventive services for young people may contribute to
promoting health and help to modify health-risk behaviours.
However, the aforementioned barriers to care may limit
access to existing services, yet scarce literature focuses
specifically on access to care among adolescents. While the
recently released national strategy (Health Promoting Strat-
egy for Georgia, 2010-2015) emphasizes the importance
of targeting youth with preventive efforts, little is known
about access to primary care services among Georgian
adolescents. It is well recognized that primary prevention
is more effective than changing established habits, yet the
limited access to primary health care and related health
promotion interventions virtually ensures the perpetuity of
health risk behaviours which are prevalent among youth
in Georgia [2].
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According to the Youth Behavioral Surveillance Survey
of Georgian school pupils (ages 9-12) and university
students (ages 15-24) revealed that almost half of all
respondents have smoked tobacco; on average, re-
spondents first tried cigarettes at 13 years of age. Ap-
proximately 18% of school pupils and university students
smoked cigarettes on a daily basis. In this study, the
vast majority of respondents consumed alcohol at some
time in their lives, regardless of gender or age; 50% of
respondents reported being intoxicated in past month.
Approximately 9% of all respondents ever smoked
marijuana; the highest rate of marijuana use (21%) was
observed among male students; 6% of male and 1% of
female respondents reported smoking marijuana at
least once in the last 12 months. The vast majority of
school pupils and university students who have tried
marijuana reported that they first tried it before the age
of 18. Less than one-third of all respondents reported
being engaged in sports on a daily basis. Male school
pupils were more likely to be engaged in physical
exercise than male students and female respondents
of both age groups [1]. The findings of the “National
Study on the Situation of Adolescents and Youth in
Georgia” show that more than half of respondents
(52.2%) have received medical services in the past 12
months. As is typical with people of all ages, young
women visited medical facilities more frequently than
their male peers, a pattern which was apparent in all
regions of Georgia. The above indicators differ in
rural and urban areas: in urban areas, 60.9% of young
people attended a medical facility in the past 12 months
compared to 42.4% of young people living in rural areas.
The list of medical facilities attended is quite diverse,
including the two most frequently visited: polyclinics
(27.6%) and general hospitals (23.2%). The estimated
unmet need is 26.6% - the proportion of young people in
Georgia who could not access medical care over the past
12 months during a time of need. The primary barrier
was the high cost of medical services (cited by 63.8%
of respondents) [9]. The goal of the study is to expand
upon the limited existing research by further describing
access to primary health care among youth in Georgia.

Material and methods. This study is based on findings
from primary as well as secondary and tertiary data.
The quantitative survey was conducted among 1000
adolescents interviewed across Georgia using a standard
questionnaire developed by the researcher. Question-
naires were administered in the schools, universities and
in the streets between March-May 2014 and September-
October 2014 in the vast majority of cases. The target
group was adolescents aged 11-19 years. The survey
sampling methodology was multi-stage probability
sampling using the following stages: cluster sampling by
selected region; simple random sampling. All informa-
tion were analyzed in SPSS v21.
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The study was approved by the medical ethics committee of
National Center for Disease Control and Public Health of
Georgia. All participating in-school young people provided
informed consent.

Results and their discussion. Of the 1000 questionnaires
distributed, 814 were returned complete. Young people in
Georgia identified a range of problems regarding access to
primary health services. By far the most important issues
were preventive checkups and health promotion at the
primary health care level, geographical access, and health
care quality for adolescents. They also noted concerns about
poor socioeconomic conditions.

One third (33.1%) of respondents are satisfied with services
they get at the PHC, but nearly one in five (18.5%) do not
trust their family doctor. A third of respondents stated they
needed to walk 15-20 minutes in order to access a primary
health care facility, 22.5% of respondents walk at least 30
minutes, and 9.2% reported 30 minutes or more by public
transport (Fig. 1). Almost 70% of young people like their
PHC, and the majority of respondents (65%) know their
family doctor very well.

a0
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20

T T
5-20minute 15-20 minute

Fig. 1. How many minutes do you need to access your
PHC Facility?

To the questions “Do you always contact your family doctor
in case of illness?”” 34.5% of respondents replied “no” and
24.4% indicated that they would contact a doctor only in
a difficult situation. The majority of respondents (78.4%)
declared that they do not visit a family doctor for routine
preventive care (when well). Many (38.4%) adolescents
do not remember having a previous preventive examina-
tion; and most (76.6%) stated that neither a physician nor
anurse visited the adolescent at home within the past year.
The young respondents reported problems complying with
recommendations because either they do not trust their
family physician (13.2%) or they do not have finances to
buy medications (9.4%).

Another issue was waiting time and the appointment sys-
tems. Nearly half (48.4%) of respondents reported at least
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a 15 minute wait for their exam (Fig. 2). Despite this, the
majority of adolescents think that their doctor is very caring
and helpful, and in many cases the family physician gave
comprehensive information about diseases.

[VALUE]%

Byes, 15 minutes
Ovyes, 30 minutes and more
Oves, an hour and more

| It

[VALUE]0%

Fig. 2. When you visited PHC facility do you wait for the
doctor?

Health professionals play an important role in providing
health information to young people. However, according to
the survey data, approximately 66% of respondents reported
that they had not received or do not recall receiving any
advice on physical activity. Overall, 41.3% of respondents
reported that they had never received advice from a doc-
tor or health care professional on diet and healthy eating,
and fully 81.9% of interviewed young people said that
the family doctor did not provide any information about
reproductive health issues (Fig. 3).

100
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Percent
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20
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Fig. 3. Do you have talk with your doctor about reproduc-
tive health issues?

Almost as many (77.3%) stated that their family doctor had
never talked about reproductive health and prevention of
sexually transmitted infections (such as contraception, HIV/
AIDS, STIs, etc.). One in three (32.1%) of respondents do
recommend the PHC to other people while a nearly identi-
cal proportion (32.6%) are not sure whether to recommend
the PHC to other patients (Fig. 4). Another frequently
mentioned barrier was young people’s lack of knowledge
of the existence of services or what they provided.
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Table 1. Crosstabulation

In case of illness do you always
visit PHC doctor?
Only ina Total
yes no difficult
situation
count % 22 26 27 75
_ No I doubt oftotal | 2,7% 3,2% 3,4% 9,4%
Do you think that your doctor
is knowledgeable and compe-
tent? I do not kno count % 71 103 72 246
W of total 8,9% 12,8% 9,0% 30,7%
I trust his profession- | count % 236 147 98 481
alism of total 29,4% 18,3% 12,2% 60,0%
Total count % 329 276 197 802
of total 41,0% 34,4% 24.6% 100,0%
Table 2. Crosstabulation
Does your family income is
sufficient to do regular medical |
checkup? Tota
yes no partly
. 97 29 39 165
Yes CO“;ttaf’ of [ 97.5% 149% | 17,1% | 21,3%
Do you access to doctor 12,5% 3,7% 50% | 21,3%
without any complains? 256 166 189 611
0,
No c"“gtaf’ of 00 5% | 85.1% | 82.9% | 78,7%
33,0% 21,4% 24,4% 78,7%
count % of 353 195 228 776
total 100,0% | 100,0% | 100,0%
Total 100,0%
45,5% 25,1% 29,4% 100,0%

Bivariate associations

To assess the significance of an association between access
to services at the PHC and the competence of the primary
health care doctor, we used cross tabulation in SPSS. Of
the 34.4% of healthy young people who do not seek routine
preventive care, half do not trust the doctor’s competence
and professionalism, the primary barrier to care for these
adolescents. We found that this association between ac-
cess and trust in competency was statistically significant
(p<0.05) (Table 1).

The family income is also related to primary care. We
asked if family income was sufficient to afford a regu-
lar medical checkup. One in four (25.1%) reported that
access to the family doctor was not affordable on the
family’s income, and the vast majority of these adoles-
cents (85.1%) reported difficulty with visiting the doctor
(p<0.05) (Table 2).
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We also analyzed the association between geographical
access to the PHC with respect to rural and urban areas.
Primary health care access in the villages is still problem in
Georgia; and in some areas, young people need more than
30 minutes by public transport. The limited access in rural
compared to urban areas is statistically significant (p<0.05).

Primary health care is classically defined as comprised
of the following: 1) evidence based essential health
care, 2) using current technology, and 3) made uni-
versally accessible to individuals and families in the
community through their full participation, 4) at a cost
that the community and the country can afford to main-
tain at every stage of their development in the spirit of
self-determination (Alma Ata international conference
definition, 1978). [8] In practice, PHC components
vary according to context but should be available at
first contact with the health system and on a continuous
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basis. It incorporates the tasks of medical diagnosis and
treatment, psychological assessment and management,
personal support, communication of information about
illness, prevention, and health maintenance. The WHO
has identified adolescent health as a priority area, and
has developed a 9-step approach to scaling up health
care services from national to state/district levels and
finally at the health facility level.

Major reforms were undertaken in 2013 by the Georgian
government to ensure primary health care. The aim of
reform interventions was to enhance the capacity of the
PHC network to meet the health needs of the Georgian
population through sustainable, accessible and affordable
health care services. Primary health care was strengthened
and privatized, and hospitals were streamlined, introduc-
ing new arrangements for purchasing and reimbursement
of health services. As the health sector moved toward
universal health coverage, adolescent health needs must
be considered.

The universal health care program launched in 2013 pro-
vides basic services free to citizens of Georgia. However,
we found that adolescents still experience financial barriers
to accessing PHC. When the family does not have money,
the child does not visit the doctor.

We must concur with these findings in that physician quali-
fication at the primary health care level is a key concern
with respect to the deliver of safe, high quality health care.
Physicians are licensed for life, with no requirement for
ongoing medical education or recertification. In addition,
timely access to a regular healthcare provider and conti-
nuity of care for those with chronic conditions is limited,
especially for those living in rural communities. It appears
that transport from rural areas is a greater challenge than
restrictive hours of operation in that only a small number
of young people mentioned structural issues concerning the
operation of services, such as opening hours, inadequate
transport, cost and waiting lists.

In summary, we found access to care limited by availabil-
ity of services, particularly in certain regions, costs, skill
of clinicians, and the limited training of physicians with
respect to working with young people. Awareness of health
concerns is also a major challenge. Most health promotion
strategies fail to consider the unique health needs of ado-
lescents, nor does the public health messaging specifically
appeal to this population.

Conclusion. Currently, adolescents are not receiving much
attention, and a real sense of urgency is growing that more
action is needed now. Responding to the health and devel-
opment needs of adolescents requires a broad response
that goes beyond health services. Adolescents’ health and
health-related behaviours issues can be incorporated in
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many programs supported young population of Georgia.
More evidence can help to improve data collection of youth
and analysis health status of young population in regional
and national level. Georgia should strengthen the health
sector response to adolescent health and development. Im-
provements at the primary health care level can be made to
ensure health services are accessible for youths. Addressing
access to care will strengthen health care delivery overall,
reduce costs by preventing chronic conditions and injuries,
and serve as an investment in the workforce of the future.
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SUMMARY

MAIN TRENDS IN ACCESS TO PRIMARY HEALTH CARE FOR ADOLESCENTS IN GEORGIA

Mirzikashvili N., Kazakhashvili N.

1 Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

This study identifies barriers to accessing primary health
care among youth in Georgia to inform strategies for im-
proving the appropriateness, quality and usage of primary
health care services.

The quantitative survey was conducted throughout
Georgia among 1000 adolescents 11-19 years of age via
interview. Multi stage probability sampling was used to
administer questionnaires in the schools, universities and
in the streets between March-May 2014 and September-
October 2014.

Young people in Georgia identified a range of problems
in accessing primary health services. By far the most
important issues were preventive checkups, geographical
access, cost of care, and perceptions about the quality of
care. The majority of respondents (78.4%) declared that
they do not visit family doctor when well, and 81.9%
said that no information was provided about reproductive
health issues. Most (77.3%) stated that their family doc-
tor had never talked about health promotion or life style
risk factors. Access to health care is still problematic in
the villages; and in some areas young people must travel
more than 30 minutes by public transport. Limited access

in rural areas compared to urban areas was statistically
significant (p<0.05).

As our survey data shows, most adolescents do not visit
a health provider annually, obviating opportunities to
integrate prevention into clinical encounters. Because
repeated contacts with a primary care provider may
occur over several years, clinicians should ideally have
multiple opportunities to screen and counsel an adoles-
cent patient for risky health behaviors. However, young
people report that there is little screening or discussion
about healthy lifestyles. The biggest health challenge for
young people in Georgia is overcoming barriers (socio-
economic, geographic, trust, and perceived competence)
to visit a doctor for regular preventive checkups and to
get health behavior advice from health professional.

Addressing the health and development needs of adoles-
cents requires a comprehensive and timely response, and
interventions can be incorporated in many programs sup-
ported young population of Georgia.

Keywords: Adolescent, primary care, access, health care
services.

PE3IOME

PE3YJIBTATBI U3YUEHUS JOCTYIHOCTH NEPBUYHOM MEJAIIMHCKOM IMIOMOIIA
JJIA ITIOAPOCTKOB B I'PY3UU

Mupsukamsuian H.I., Kazaxamsuian H.A.

Tounucckuii 2ocyoapcmeennuiii ynueepcumem um. M. [ocasaxuweunu, paxynomem meouyunst, I pysus

ITonpocTKOBBIN EPUOL, BIUSIOIINN Ha COCTOSHUE 310pO-
Bbsl IIOZIPOCTKA, BecemMupHON opranuzanueil 31paBooxpa-
HEHUS OIpesieNsieTcs, KaK OIMH U3 KPUTHYECKUX MOMEH-
TOB B JKM3HHM 4esioBeKa. HecMoTpst Ha TO, 4TO COCTOsTHHE
3710pPOBbsI 3HAUMTENLHOMN YacTH TMOJPOCTKOB OTHOCHTEIb-
HO ONIaronoyryvHo, 3TOT TIEPHO] )KU3HH COTPOBOXKIACTCS
OTIPEZICTICHHBIMM PHCKAaMM, KOTOpPBIE HPH HETPUHITUH
HOOXOIMMBIX MEP MOTYT MPHBECTH K Pa3BUTHIO IEJIOTO
psina cepbe3HbIx 3a0oneBannid. [Toutn 35% rmobanpHOTO
OpeMeHHn XpOHUYECKHX 3a00JIeBaHUI BIIEPBBIC MPOSBIIS-
eTcs B MOJPOCTKOBOM Bo3pacte. [ umonuHamusi, KypeHue,
paHHEe yIoTpeOIeHUs aJIKOTOJIsl ¥ HApKOTHKOB, ydJalre-
HUE CIy9aeB paHHEH OepeMeHHOCTH, MH(EKInH, mepe-
JlaBacMbIe TOJOBBIM TyTeM, BKiIrodass BUY-undexmmro,
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CKJIOHHOCTh K CaMOyOHMiicTBaM — HEMOJHBIA TepeueHb
PHCKOB, MPUBOMAAMINX K CEPHE3HBIM MOCIEACTBHAM, KO-
TOpbIE CTAHOBSATCSI OCHOBHBIMH NPUYMHAMH WHBAJINAN-
3alMM ¥ CMEPTHOCTU CpPeAr MOAPOCTKOB. HecmoTpst Ha
aKTyaJbHOCTb TIPOOIEMBI, MEINKO-COLHUAIBHBIX HCCIIe-
JIOBaHMH, CBSI3aHHBIX C M3yYCHHUEM COCTOSIHUS 3]I0POBBSI
MIOAPOCTKOB B [ py3nu MPpakTHUECKH HE MPOBOIUTCS.

Wcxons m3 BeImen3noxeHHoro, B 2014 rogy aBropamun
CTaThU B Psie PErHOHOB ['py3uu M3ydeHBI MPOOIEMEI,
CBA3aHHBIC C COCTOSHHEM 37J0OPOBBS MOIPOCTKOB, UX
MOTPeOHOCTHIO B OKa3aHUU HEOOXOAMMOU MEINKO-CO-
nuanbHOM noMmomu. Hapsay ¢ ApyruMu mMerogamu Hc-
CJIeIOBAaHUA IMPOBEICHO KOHKPETHOE MEIUKO-COIIHOIIO-
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TrHYeCcKOoe U3yueHUe COCTOSIHUS 3/10pOBbs, 00pa3a xus3-
HU, PaclpOCTPaHEHHOCTH BPEIHBIX NPHUBbIUEK, 00pa-
IaeMOCTH 32 MEIUIUHCKON MOMOIIBIO ATOT0 KOHTHH-
reura. lleneByio rpynmny cocTaBWIM MOAPOCTKH B BO3-
pacte 11-19 net, oOydyarimuecss B CPEIHUX U BBICIIMX
yueOHbIX 3aBefieHuAX [ py3un. B npouecce nccnemona-
HUSI, TIPOBEJICHHOTO C HCIOJb30BAaHMUEM CTAaHAPTHOTO
BOIIPOCHMKA, MpuHATIO0 yuyactue 1000 pecrnoHIeHTOB.
Mertononorust BBIOOPKH PECHOHICHTOB BKJIIOYaa clie-
JYIOII[ME ATAlbl: KIACTEPHYIO BEIOOPKY 1O BHIOpaHHOMN
oOnactu; MpocTyIo ciaydaiiHyto BeIOOpKy. [lonydennas
uHpopManus Oblia MpoaHaTU3UPOBAHA C UCIIOIb30Ba-
HUEM KOMIIbIOTEpHOH nmporpammel SPSS v21.

AHanu3 aHKeTHBIX JaHHBIX BBIABWJI, YTO HMOAPOCTKHU
CTAJIKMBAIOTCSI C MHOXECTBOM MPOOIIEM, KOTOpBIE Ipe-
IATCTBYIOT UX AOCTYIly K yClayram NEepBUYHOM MeEIH-
[UHCKON TOMOIIK: NPOPHUIAKTUYECKHE OCMOTPBI H
BOIIPOCHI YKPEIUIEHUS 340POBbSl HAa NIEPBUYHOM YpOB-
He, reorpaduyeckas JOCTYMHOCTh U KauyeCTBO MeE/H-
LUHCKUX YCIYI I MOAPOCTKOB, a TAaK¥Ke COLHUAIb-

HO-PKOHOMHUYECKOEe mojoxkenue. 78,4% pecrnoHIeHTOB
3asIBIJIH, YTO HE 3a00JICB, OHU HE MPHOCTAIOT K MOMOIIU
CEMEHHOro Bpaua. boJbIIMHCTBO ONPOLIEHHBIX OAPOCT-
koB (81,9%) oT™MeTmiin, 4TO CeMEUHBIA Bpau He HHDOP-
MHPYET HUX 10 BOIPOCAM PENPOAYKTUBHOIO 310POBbs, HE
MPOBOAMII ¢ HUMH OECebl O 37I0POBOM 00pa3e KHU3HU U
o Bompocam 3apaBooxpanenus (77,3%). Hoctyn k nep-
BUYHON MEIUIIMHCKOW TTOMOUIH B CEJbCKUX pailoHax [py-
3HH 0 CCHl ICHh 0CTACTCs MPOOJICMOH.

[IpoBeneHHOE HCCleOBaHUE MOATBEPAUIO, YTO HU Ce-
Mbsl, HU [IIKOJIA, HU MEMIIMHCKHE YUPEIKACHHS IOTKHBIM
00pa3oM He pearupyroT Ha JKajJoO0bl OAPOCTKOB, Kacaro-
muecs UX COCTOSHUS 340poBbs. [lonoxkeHue cephe3HO
YXYIIIUIOCH B CBS3H C TE€M, YTO B 00pa30BaTeNbHOM CH-
CTeMe CTpaHbl yIpa3JHEeHbI JTOHKHOCTH IIKOJIBHBIX Bpa-
4ell U 3aB.MeAnyHKTaMu BY3-0B.

Ilo pe3ynbraraM NpoOBEIEHHOIO UCCIIEI0BAaHUS aBTOPAMHU
CTaThu pa3paboTaH psiji MPAKTHUYCCKUX MPEAIOKCHUN U
pEeKOMeHJaui.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

AHTUBUOTHUKOYYBCTBUTEJBHOCTB/PESBUCTEHTHOCTb MUKPOBHBIX ITAMMOB,
BBIIEJIEHHBIX OT POKEHHUL, HOBOPOXKJIEHHbIX
U IIPOB BHYTPEHHEM CPEJbI POAUJIBHOT'O OTJIEJEHUSA

Kooemauaze /1., *Huxsuaanze /LI, Taueunianze X.9., 2Muxkenaanze M.JL.

Y000 «Hmeouc Knunuxay, Tounucu, *Tounucckuii 20Cy0apcmeenvlil MeOUYUHCKULL YHUBEPCUNEeN,
HanpaesieHue namoaocuu u cy0ebHol MeOuyunsl, oenapmamenm muxpoouonoauu, I pyzus

B nocnennue rozsl TOCTUTHYTHI 3HAYUTENIBHBIC YCIIEXH B
JICYCHUN THOWHO-BOCTIAJIMTENBHBIX 3a00JIeBaHUN POYKEHHI]
1 HOBOPOXKAEHHBIX. Halmoaercss yMeHbIIIEHHE 4acTOThI
TSOKENBIX KIMHAYECKUX (POpM HOCIepo1oBoil MH(EKINH,
TaKHX, KaK CETICHC, TIEPUTOHNT, THOWHBINA MacTHT. OZIHaKoO HE
HaOJTIONIAeTCsl yMEHBIIIEHHE YaCTOThI BCTPEYAEMOCTH TaKHX
HanOoIee pacrpocTpaHEHHBIX 3a00JIEBaHMI, KaK MOCIepo-
JIOBOM SHIOMETPUT, SHAOMETPHT TOCIIE KecapeBa CEUCHUS,
BOCTIAJIMTEJIbHBIC 3200JICBaHNSI MOYEIIONIOBOM CHCTEMBI.
B toxe BpeMsi B 3THOJIOTMUYECKON CTPYKTYpe THOMHO-BOC-
TAJIMTENbHBIX 3a00JIeBaHUN B aKyIIEPCTBE, IEPMAHEHTHO
TIPOMCXO/ISAT M3MEHEHHS! B BUZIOBOM COCTaBE MUKPOOOB. DTH
N3MEHEHUsI MOT'YT OBITh OOYCJIOBJICHBI PSZIOM IPHYMH, B
YaCTHOCTH, BO3PACTAIOIIMM IIPHMEHEHHEM aHTHOAKTepraIb-
HBIX IIPENapaToB, 0COOCHHO MPENapaToB IIMPOKOTO CIIEKTpa
JieiicTBUS, OECKOHTPOJIBHOE HCIIOIB30BAHUE KOTOPBIX B
KIIMHUYECKOH MPaKTHKE MTPUBOIANT HE K CHIDKEHHIO YaCTOThI
MH(EKINOHHBIX OCIOKHEHUH, a K BOBHUKHOBEHHIO pe3H-
CTEHTHBIX MUKPOOHBIX IITaMMOB. ClleyeT OTMETHTb, YTO Ha
AQHTHOMOTHKOPE3UCTEHTHOCTH MUKPOOOB BIIHSIET MHOKECTBO
(hakTOpOB: MacIITA0b! HCITOIB30BAHNS IPOTHUBOMHUKPOOHBIX
TIPETIapaToB ¥ «TOHHAX aHTHOMOTHKOBY; N30BITOYHOE TPH-
MEHEHHE OT/EJBHBIX MPEICTABUTENICH HEKOTOPBIX TPYII
AQHTHONOTHKOB; COOTHOIICHUE MEK/Ty TPO(QHIAKTHIECKUM 1
TepaneBTUYeCKUM IPUMEHEHHEM aHTHOMOTHKOB; OTHOIICHHE
MOHOTEpPANNK K KOMIIJIEKCHOH Teparuu; Mepsl 110 6opboe ¢
nHpekmeit [2-5,7,8].

HeobxoauMo pasznuyarh aHTHOMOTHKONPODUIAKTHKY
U aHTHOMOTHUKOTEPANMIO _ KaK AMIIMPUYECKYIO, TaK H
palroHANbHY0. AHTHOAKTepHallbHAs MPOQHIaAKTHKA
OCHOBaHA Ha IPHUHIIMIE: MUKPOOHAs KOHTAMUHALHS OTle-
PAaLMOHHON PaHbl SBISIETCS] MPAKTHYECKH HEH30EKHOM,
JaXe TPU UACATBHOM COOJIIONCHHH MPABUI aCelTHKH
W aHTHCENTHKHU. McXois U3 3TOro MpHHUMIA, CYyTh CO-
BPEMEHHON aHTHOMOTHKONPO(DHUIAKTHKH 3aKJIF0YACTCS
B CO3JaHMM HEOOXOIMMBIX KOHICHTpaUuWii nmpenapara B
TKaHX C MOMEHTA BO3MO)KHOW MUKPOOHOH KOHTAMHHALIMA
U JaJbHEUIIeM MOAJCP)KaHWU STOr0 YPOBHs HA MPOTS-
JKEHHH HEKOTOPOTo MPOMEXKYTKa BPEMEHH (3aBHCSILIETO
OT BPEMCHHU TeHepaluy OakTepuil), HapuMep, BBEICHUE
aHTHOMOTHKA TIOCIIE Ollepalii KecapeBa CEYCHHs cpasy
MOCJIe TIEePEeXaTHsl MYNOBUHBI U MOBTOPHO cmycTs 6, 12
win 24 yaca nocliie pojopaspeiieHuss (MHruOuTOpOB
[-makTamas u riedaaocnopuHOB TPEX mokoeHuit). [Iprme-
HEHHE aHTHOUOTHKOB € MPODUIAKTHYESCKOI LEIBI0 YacTo
HCIIONB3YETCs TAKKE B CIIydae HATMYHS COMYTCTBYIOLIHMX
3a00JIeBaHMIi, KaK YKCTPAreHUTAIBHBIX, TAKMX KaK caxap-
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HBII 1Ha0eT, IMMYHOIE(QUIIUT, TUIOTPODUS, OKUPEHHE,
OCTPBIH MH(EKINOHHBINA MPOIeCC, TaK U IeHUTAIBHBIX
[2,5]. YTo KacaeTcs SMITUPUIECKON aHTHONOTHKOTEPAITHI
JUISL OT/ICJIBHBIX HO30JIOTMYECKHX (pOpM THOHHO-BOCTIANIN-
TENIBHBIX 3a00/eBaHNi, HEOOXOMMO YUUTHIBATh JaHHBIC
SMHIEMHUOJIOTMYECKOTO MOHUTOPHHTA 32 aHTHOMOTHKOpe-
3UCTEHTHOCTHIO MUKPOOPTaHW3MOB, IIUPKYJIUPYIOIIHAX B
KOHKPETHBIX PETHOHAaX, TOPO/iax, CTAllMOHApaXx, OTACICHHUIX
[2,5,6,9-12]. Hanprmep, B IPHPOIHBIX YCIOBHSX HAHOOJICe
KpPYIHBII pe3epByap pe3HCTEeHTHBIX MUKPOOPTaHM3MOB CyIIle-
CTBYeT B IOMYJISIIHUSIX JIOMAIITHETO CKOTA H ITHI], TIOCKOJIBKY B
KOPM B TIOCJIE/THHE TOJIbI IPHHSTO JOOABIISTH aHTHOMOTHKH.
Co BpeMeHeM 3TOT pe3epByap aHTHOMOTHKOYCTOHYNBOCTH
MIEPEXOUT HA YEIOBEYECKNE KOHTUHICHTHI, BCIEICTBUE
4ero o0pasyercsi XpOHMIECKHH «4eTOBEUECKHI pe3epByap»
YCTOHUYMBBIX MUKPOOPTaHU3MOB. CHHTAETCS, UTO OTCYTCTBHE
TIOJIOXKUTEITBHOTO KITMHIYIECKOT0 3(h(heKTa 0T SMINPHIECKOTO
JiedeHust B npezaenax 48-72 4acoB AOHKHO PaCLUEHUBATHCS
KaK TIPOSIBJICHUE PE3MCTEHTHOCTH MHUKPOOPTAHM3MOB K
aHTHONOTHUKY [4,5]. [IprHIMIIAMEI paIOHATLHOW aHTHONO-
THKOTEPAINH SBISIOTCS: MUKPOOWOIOTMYECKUI PHHIHAI
— aHTUOMOTHKH CIIETYeT MPUMEHSTh TOJIBKO 110 TIOKA3aHMsM,
KOI7a 3a00JeBaHie BBI3BAHO MUKPOOPTaHW3MaMH, B OTHO-
IIEHUN KOTOPBIX CYIIECTBYIOT 3((EKTHBHBIEC Mperaparsl;
(hapMaKoOruyecKiii MPUHIUIT — HEOOXOINMO OIPEISIUTh
MIPaBUIILHYIO JIO3UPOBKY Iperapara, HHTEpPBAJIbl BBE/ICHHS,
TIPOJIOIDKUTENBHOCTD Kypca; KIIMHWYECKUH MPUHIHI — yUH-
TBIBATh OOIIEE COCTOSTHUE, BO3PACT, TI0JI, COCTOSIHIE HMMYH-
HOM CHCTEMBI, COITyTCTBYIOLIHE OOJIE3HH, OEPEMEHHOCTH;
SMHUIAEMHUOJIOTHYECKUI MPUHINI — HEOOXOAUMO 3HaTh, K
KaKNM aHTHOMOTHKAM YCTOHYMBBI MUKPOOPI'aHNU3MBI B CPE/IE,
OKpYy’KaroIe 0oipHOTo (OTHeseHue, OONbHUIA, PETHOH);
(hapmareBTHUECKUI IPUHIIAIT — COOIIONATH CPOKH T'OTHOCTH
1 yCJIOBUS XpaHEHMs IIperiapara.

Hcxomst 13 BBIIEH3II0KEHHOTO U YIHUTBIBAsL, YTO OJJHUM U3
B)KHEHIITMX KOMIIOHEHTOB MH(EKIIMOHHOTO KOHTPOJIS BO-
00111e 1, B YaCTHOCTH, B aKyILIEPCTBE SBIISCTCS IIPOBEICHUE
MHKPOOHOJIOTHYECKOTO MOHUTOPHHTA, KOTOPBIA CO31aéT
YCIIOBUSI JIsl PAllOHATIBHOM pOTAlli aHTHONOTHKOB, 11e-
JbIO JTAHHOTO MCCIIEA0BAHUS SIBUJIOCH OIIPE/ICIICHIE aHTH-
OMOTHKOTYBCTBUTEIBHOCTH/PE3UCTEHTHOCTH MUKPOOHBIX
IITaMMOB, BBIICTIEHHBIX OT POKCHUI], HOBOPOXK/ICHHBIX, &
TaKKe MPod BHYTPEHHEH Cpeibl POMIILHOTO OT/ICIICHHUSI.

Marepuana u MeToasbl. 13yyeno 714 mraMMoOB pa3HbIX
BHJ/I0B MHKPOOPTaHNU3MOB, BBIICJICHHBIX OT POXKCHHUII,
HOBOPOKJEHHBIX, a TAK)Ke NMPOo0 BHYTPEHHEH cpenbl
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B poaunbHoM oTaeieHun OO0 «Mmenuc Knunukay,
r. Tounucu. OnpeneneHue 4yBCTBUTEIABHOCTH/ pe-
3UCTCHTHOCTH K aHTHOUMOTHUKAM Pa3HbIX TPYII MPO-
BOJIMJIOCH C HCIOJb30BAHHEM JUCKOAU(DPY3HOHHOTO
METO/la U METOAA CEpUMHBIX pa3BE/leHUU Ha TBEPIAOU
nutaTenabHou cpene [1].

PesyasTaThl U uX o0cyxkaeHue. B pe3ynsraTe mpose-
JICHHOTO HCCJIEJOBAHNS yCTAHOBJIEHO, YTO B CTPYKType
BBIJICIICHHBIX MUKPOOPTaHU3MOB (Bcero 714 MUKpOOHBIX
IITAMMOB) TPAMITOJIOKUTEIEHBIE MUKPOOPTaHU3MEI (526
IITaMMOB) NPEBAIMPOBANN HaJ TPaAMOTPUIATEIbHBIMH
(188 mtammoB) mouTH B 3 pasa.

Tabnuya 1. OxcayunnunouyscmeumensHocmy/pesucmenmuocms KOC

Kosmn4ecTBo LITAMMOB, KoauyectBo KoauyectBo
Bujbl M3y4eHHDIX 110 OKCAIMJLINHOPE3HCTEHTHBIX | OKCAMUIMHOYYBCTBATEILHBIX
KOC OTHOIIIEHUIO HITAMMOB IITAMMOB
K OKCallMJUINHY aoc. %z=m aoc. %z=m
S.epidermidis 79 42 53,17+£5,61 37 46,83+5,61
S.cohnii 218 123 56,42+3,36 95 43,5843,36
S.warneri 7 7 100,0 0 0
BCETO 304 172 56,58+2,84 132 43,4242.84
Tabnuya 2. AnmubuomukopesucmennmHocmy 2paMnOI0ACUMENbHBIX MUKDOOP2AHUZMOE
OKCANMIJIMHOYYBCT-
OKCAIMIJIMHOPE3UCTEHTHBIE RS
KOC n=172 KOC n=132 v 2 2
> o & o .2
2 0 3 958 S w8
AHTHOMOTHKH Eg §$ En\ =y E'c.‘-, s - 28 S8
57 | 81 | §T | §% | &% z g
> & S c = > © S c
%) %)
aoc. (%) | abce. (%) | ade. (%) | abc. (%) | abe. (%0) | a6e. (%) | a6e. (%0) | ade. (%)
120 6 11 110 27
[Nennunnmun (97,56) 42 (100) (85.71) 31(32,63) (29.73) (96,49) 76 (95,0) (96.43)
110 39 6 13 112 18
TenramuupH 89.43) | 92.86) | 85.71) | 2> GOV | 3514y | (9825) | 21 O3 | (6429
109 5 15 109 23
DPUTPOMUITUH (88.62) 42 (100) (71.43) 39 (41,05) (40,54) 95.61) 69 (86,25) (82.14)
105 17 110 4
AMIUIWUTAH (8537) 42 (100) | 7(100) | 41 (43,16) (45.95) (96.49) 5(6,25) (14.29)
7 10
BaHKoMHUIHH (560 60429 0 211 | 2641 | 3263) | 28G50) | 537,
8 12
Humpomowcamns | o | 9(2143) | 0 5(5.26) | 381 | 5(439) [ 496129 | 150
Lledorakcum 6 3(7,14) 2 8(8,42) | 4(10,81) | 8(7,02) | 42 (52,50) 5
(4,88) ’ (28,57) g ’ ’ ’ (53,57)
5 13
Ledermm a0 0 0 421 | 2641 | 3263) | 4T(8T5) | T
Lledypoxcnm ! 2 (4,76) ! 5(526) | 3(8,11) | 7(6,14) | 42 (61,25) 1
yp (5,69) ’ (14,29) ’ ’ ’ ’ (39,29)
6 1
AMOKCHKITaB @ss) | 2476 | (40 | 5620 | 20541 | 465D | 2250) | 13.57)
JTHHKOMHIIHH (81?3) 8(19,05)| 0O 7(737) | 3(8,11) |95(83,33)| 80(100) |28(100)
AMHKarmH 8 2 (4,76) 2 6(632) | 4(10,81) | 6(5.26) | 25(31,25) 8
H (6,50) : (28,57) ’ : : : (28,57)
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Cpeau TpaMIoI0oKUTEIbHBIX MHUKPOOHBIX IITAMMOB
304 mTamma OBUTH MpPEJCTABICHBI PAa3HBIMU BHUJIAMHU
KOaryaa3ooTpuiareibHbix crapunokokkos (KOC) — S.
epidermidis, S. cohnii, S. warneri. [Ipu orieHke aHTHOHO-
THKOUYBCTBUTEIbHOCTH/PE3UCTCHTHOCTH 3THX IITAMMOB K
OKCalMJUTHHY OKa3aioch (Tadnuia 1), 4To 10511 OKCAInII-
JIMHOPE3UCTEHTHBIX IITaMMOB cocTaBuia 56,58+2,84%,
JIOJISI OKCAITMJUTMHOUYBCTBUTENBHBIX — 43,42+2.84%. B
npenenax otaenbHbIX BUA0B KOC KonmuuecTBO OKcaiu-
JIMHOPE3UCTEHTHBIX MTAMMOB KOJI€0aJIOCh B Mpe/Iesiax OT
53,17% (S. epidermidis) mo 100% (S. warneri).

JlaHHbIe 0 aHTHOMOTHKOPE3UCTEHTHOCTH/ 9y BCTBUTEIIBHOCTH
IPaMIIOJIOKHUTEIILHOM MUKPOGIIOPBI ITPE/ICTABIICHBI B TAOIHILIE
2, 13 KOTOPOH BUJTHO, YTO OKCAIMJUTHHOPE3UCTEHTHBIE IIITaM-
™Mbl KOC 061amann BEICOKMM YPOBHEM PE3UCTEHTHOCTH K
NIEHULIWLINHY, TEHTAMULIHY, SPUTPOMULIUHY, AMIULIILIVHY.
Boree HU3KMM ypOBHEM PE3UCTEHTHOCTH K 9TUM JKE aHTH-
61401‘ MKaM o6na;t[am/1 OKCAlIWTNTMHOYYBCTBHUTCJIbHBIC ITAMMBI
KOC. Kak okcalu/UTHHOPE3UCTCHTHBIC U30JIATHI S. cohnii, S.
epidermidis u S.warneri, Tak ¥ OKCalMJUTMHOUYBCTBUTEIIBHBIC
n3omstThI S. cohnii 1 S. epidermidis 06maany BEICOKMM ypoB-

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

HEM YyBCTBHTEIBHOCTH K BAHKOMHITHUHY, [IATPOGIIOKCAIINHY,
nedorakcumy, nedenumy, nedypokcumy, aMOKCHKIIABY,
JIMHKOMHIIMHY ¥ aMHKanuHy. UTo KacaeTcst H30IITOB S.
aureus, OHH TPOSIBJISUTH BBICOKHI YPOBEHb UYBCTBHUTEIb-
HOCTH K BaHKOMHIMHY, IMIPOQIIOKCalny, edorakcumy,
uedernumy, 1edypokcumy, aMOKCHKIIaBY M aMUKAITHHY, B TO
BpeMsI KaK K MCHUIIUTAHY, TCHTAMHIIUHY, SPUTPOMUIIHHY,
AMITUIAIUTHHY ¥ JTHHKOMHUIIMHY BBISIBIICH BRICOKUH YPOBEHD
PE3UCTEHTHOCTH.

O0a Buaa PHTEepOKOKKOB, Enterococcus faecium wu
Enterococcus faecalis, B 100% ciyuaeB mposiBIisin
PE3UCTEHTHOCTb K JIMHKOMMIIMHY, & BBICOKMM YPOBEHb
PE3UCTEHTHOCTH — K NEHULUIUIMHY, SPUTPOMULIUHY U
reHTaMuIMHy. CpeqHUH YpOBEHb PE3UCTEHTHOCTH JHTE-
POKOKKH TPOSIBIISIIM B OTHOIICHHH IHMITPOQIOKCAIHHA,
nedorakcuma, nepenuma, nepypokcuma. Beicoknii
YPOBE€Hb YYBCTBUTCIIBHOCTH SHTCPOKOKKHU ITPOABIAIIN K
AMIMMIIIIINHY, aMOKCUKJIaBY U aMHUKaIlUHY. PeSyJ'H)TaTI)I
N3YyUYCHUA pe3I/ICTeHTHOCTH/‘IyBCTBI/ITeHLHOCTI/I K pa3HbIM
AQHTUOMOTHKAM T'PaMOTPHUIATEIBHBIX MUKPOOPTaHU3MOB
Npe/ICTaBIeHbI B Tabnuue 3.

Tabnuya 3 Anmubuomuxope3ucmeHmHoCms epamMompuYamenrbHuixX MUKPOOP2AHUIMOB

3 3 . o & <
= -g < 5 o % S g 2 g 3 Te) T E
8 1 S0 EY | SSP | =37 | 88% | §270
AHTHOHOTHKH w = g = e < S2°- 88 ° S < ?gc
gt — + O
¢ |z |° 5 : -
aoc. (%) aoc. (%) aoc. (%) adc. %) aoc. (%) adc. %) aoc. (%)
I'eHramuIie 18 (100) 54 (100) 7 (70,0) 5(100) 4 (100) 89 (93,68) 2 (100)
AMIHIMIUTHH 13(72,22) | 54(100) | 8(80,0) 4 (80,0) 4 (100) 95 (100) 2 (100)
DpUTPOMUIIHH 18 (100) 54 (100) 10 (100) 5 (100) 4 (100) 95 (100) 2 (100)
AMUKaIUH 3(16,67) | 49(90,74) 2 (20,0) 4 (80,0) 3(75,0) 31(32,63) 1 (50,0)
AMOKCHKITaB 2 (11,11) | 48(88,89) 5(50,0) 2 (40,0) 2 (50,0) 7(7,37) 1 (50,0)
LedoTakcum 1(5,56) | 49(90,74) | 3(30,0) 3 (60,0) 2(50,0) | 36(37,90) | 1(50,0)
Hedernnm 1 (5,56) 3 (5,56) 2 (20,0) 3 (60,0) 3(75,0) 34 (35,79) 0
JIMHKOMUIIMH 18 (100) 53 (98,15) 10 (100) 5 (100) 4 (100) 93 (97,90) 2 (100)
Humpodokcarmu | 2 (11,11) | 49 (90,74) 10 (100) 2 (40,0) 2 (50,0) 12 (12,63) 0
HMummerem- 0 8 (14,81) 0 0 0 1 (1,05) 0
[MJTaCTaTH
Meponenem 0 14 (25,93) 0 1 (20,0) 0 3 (3,16) 0
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Kak BugHO U3 3TOM Tabmuikl, u3onarsl E. coli B 100%
CIIy4aeB TPOSBISIIN PE3UCTEHTHOTh K TEHTAMHIIMHY,
SPUTPOMHULIMHY U JINHKOMHUIMHY. BBICOKUM ypoBHEM
YyBCTBUTEIBHOCTH mTaMMu E. coli obOmamanu k amu-
KallMHY, aMOKCHUKJaBy, epoTakcumy, nepenumy u
numnpodokcanuny, a B 100% cinydyaeB ObUIH 4yBCTBU-
TEJIbHBIMU K MMHUIICHEM-IMJIACTATH U MEPOIICHEMY.
[pyrue npeacraBuTeNd rpaMOTPULATEIBHON MUKPO-
¢dnopsr, Takue kak, Klebsiella pneumoniae, Citrobacter
freundii, Serratia marcescens, Enterobacter cloaceae
u Morganella morganii nposIBIIsSIM BeCbMa BBICOKHI
YPOBEHb YYBCTBUTEIBHOCTH K IMHIICHEM-1HJIACTATHHY
U MepoHeMmy, npuuem Morganella morganii nposBisiia
BBICOKYI0 4yBCTBUTEJIBHOCTH U K edenumy. Uro kaca-
eTcs u3oisiToB Pseudomona aeruginosa, OHM «TpauIy-
OHHOY» MPOSIBJISUIN BBICOKMH YPOBEHb PE3UCTEHTHOCTH
NPAaKTUYECKU KO BCEM aHTHONOTHKAM, 32 UCKITFOYECHHEM
nedenuma, UIMUIIEHEM-IIMIACTaTH U MEPOTICHEeMa.

PesynbraThl mpoOBEeJEHHBIX MCCIEJOBAHUN MOATBEPK-
JTAI0T HEOOXOAMMOCTh MPOBEACHUSA B OTACIBHO B3ATHIX
CTalMOHapax MEPMaHEHTHOTO MHKPOOUOJIOTHYECKOTO
MOHHUTOPUHTA, TAK KaK OH SBJISETCS OHUM U3 BAXHEHUIIINX
KOMIIOHECHTOB MH(ECKIIMOHHOTO KOHTPOJIsI, Oaroaapst Ko-
TOPOMY MOSIBIISICTCSI BO3MOXKHOCTB MTPABUIIBHO MPOBOAUTH
AQHTUOMOTHKONIPO(QHIIAKTHUKY, & B Cllyyae HEOOXOAUMOCTH
— palMoHAIBHYIO aHTHOMOTHKOTEPAITHIO.
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SUMMARY

ANTIBIOTIC SENSITIVITY/RESISTANCY OF
MICROBIAL STRAINS, ISOLATED FROM PUER-
PERAS, NEWBORNS AND SAMPLES OF MATER-
NITY WARD ENVIRONMENT

'Kobeshavidze D.D., *Chikviladze D.,
2Gachechiladze Kh., 2Mikeladze M.

LTD “Imedis Clinica”, Thilisi; *Thilisi State Medical
University, Direction Of Pathology And Forensic Medicine,
Department Of Microbiology, Georgia

In this article, there are given data of microorganisms
sensitivity/resistancy investigation, to different groups
of antibiotics. Microorganisms where isolated from
puerperas, newborns and samples of maternity ward
environment. Investigation was performed in L.T.D.
“Imedis Clinica”. Detection of microorganisms sensitiv-
ity/resistancy to antibiotics was performed by use of two
methods: method of disc diffusion and serial dilution on
solid breeding substratum. It was determined that gram
positive, as well as gram negative microorganisms had
sufficiently high level of resistancy to some penicillines,
aminoglycosides, macrolides. Some species of gram
negative microorganisms had resistancy to lincomicin
in 100% of cases. High level of sensitivity was revealed
to such antibiotics as amicalin, amoxiclav, cefepim,
ciprofloxacin. Gram negative microorganisms had high
level of sensitivity to imipenem-cilastatin and merope-
nem. Performed investigation confirms necessity of
microbiological monitoring in different clinics, because
it is one of the most significant components of infection
control. It gives opportunity to perform exact antibiotic
prophylaxis and if necessary — rational antibiotic therapy.

Keywords: microorganisms; antibiotics; antibiotic sensi-
tivity; antibiotic resistancy; puerperas; newborns.
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PE3IOME

AHTUBUOTUKOYYBCTBUTEJIBHOCTB/PE3U-
CTEHTHOCTb MUKPOBHBIX LITAMMOB, BbI-
JAEJEHHBIX OT POKEHUI, HOBOPOXJIEHHBIX
U ITPOB BHYTPEHHEM CPEJbI POIUJIHLHOTO
OTAEJEHUSA

'Ko6ewasunze 1./1., *Uuxeuaanze J.I1.,
Taveunsaansze X.9., ‘Mukeaagze M.JI.

000 «Hmeouc Knunuxay, Tounucu,; *Tounucckuii 2ocy-
0apcmeeHHbIl MeOUYUHCKUTL YHUBEPCUMen, HANPAsileHue
namono2uu u cyoeoHot MeOuyuHbsl, Oenapmamerm MUKpo-
ouonozuu, I pysus

B crarbe npuBeieHbI pe3yNIbTaThl H3yUSHNUS yBCTBUTEIb-
HOCTH/PE3UCTEHTHOCTH K aHTHOMOTHKAM pa3HBIX IPYIT
MHUKPOOPTaHN3MOB, BBIJICICHHBIX OT POKEHHI] 1 HOBOPOJK-
JICHHBIX, @ TaKXkKe P00 BHYTPEHHEH Cpeabl B POAMIEHOM
otaeneann OO0 «Mmennc Kimankay. BeisiBnenue qyB-
CTBHUTEJILHOCTH/PE3UCTEHTHOCTH K aHTHOMOTHKAM OBLIO
MIPOBEJICHO JIByMs METOJIaMu — AUCKOAN(D()Y3HOHHBIM
METOJIOM M METOJIOM CEpUNHBIX pa3BeleHUI Ha TBEPAOU
MUTATENILHOM Ccpelie. YCTaHOBIIEHO, UTO KaK IPaMIIOI0KH-
TEJIbHBIE, TAaK U TPAMOTPHIATEIbHBIE MHUKPOOPTAHU3MBI
o0rajany JOCTaTOYHO BHICOKMM YPOBHEM PE3UCTEHTHOCTH
K HEKOTOPBIM NEHULIUINHAM, aMUHOTIIMKO3H/JaM, MaKpoO-
munam. Hekotopble BHIBI IpaMOTPUIIATENBHBIX MHUKPO-
OPTaHU3MOB MPOSIBIISUTH K TMHKOMUIIMHY PE3UCTEHTHOCTD
B 100% ciyuaes. Bricokuil ypoBeHb 4yBCTBHUTEIBHOCTH
ObUIT BBIABICH B OTHOIICHUN TaKUX aHTHOMOTHKOB, KaK
AMPUKAITIH, aMOKCHKJIAB, Ie(erum, IIpodaokcanus. [ pa-
MOTpHUIATEIbHBIE MUKPOOPTaHU3MBbI IIPOSIBIISUTN BBICOKUI
YPOBEHb YyBCTBHUTEIBHOCTH K MMHIIEHEM-LIMIIACTATHHY
u MeporneneMy. IIpoBeaéHHble nccieq0BaHUs IOATBEPK-
JTAl0T HEOOXOIMMOCTh MPOBEJCHUS B OTAEIBHO B3ATBHIX
CTallMOHapax MHKPOOHMOJIOTHYIECKOTO MOHOTOPHHTA, TaK
KaK OH SIBJISIETCS] OZTHUM M3 BaXKHEHIIINX KOMITOHEHTOB HH-
(heKIMOHHOTO KOHTPOJIA, O1aroziapsi KOTOPOMY HOSIBIISIETCS
BO3MOKHOCTH TPABHIBHO NMPOBOANUTH aHTHOHMOTHKOIIPO-
(MITaKTHKY, a B CITydae HEOOXOIMMOCTH — PAIlIOHATEHYTO
AHTHOMOTHKOTEPAITHIO.
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MEMANTINE ATTENUATES THE OKADAIC ACID INDUCED SHORT-TERM SPATIAL
MEMORY IMPAIRMENT AND HIPPOCAMPAL CELL LOSS IN RATS

!Dashniani M., 2Chighladze M., Burjanadze M., 'Beselia G., *Kruashvili L.

. Beritashvili Center of Experimental Biomedicine, Tbilisi;
2St. Andrew the First-Called Georgian University of Georgian Patriarchate, Thilisi, Georgia

Alzheimer’s disease (AD) is a neurodegenerative disease
that causes progressive cognitive and behavior deterioration
over age 65 [8]. Currently, the etiology and pathogenesis
of AD remains unknown. Several factors such as Af pro-
duction, cholinergic dysfunction, neurofibrillary tangles
(NFT) accumulation, inflammatory agents, oxidative stress,
mitochondrial dysfunction, glutamate-mediated excitotox-
icity, and genetic components are reported to be involved
in the pathogenesis [19]. Proposed explanations for the
pathophysiology of AD include the cholinergic hypothesis
[5], the soluble AP oligomers hypothesis [12] and the tau
hypothesis [12,22]. Very few species are known to develop
the behavioral, cognitive and neuropathological symptoms
of AD spontaneously. It is critical to develop useful models
to study the pathology of AD for pre-clinical testing of
drugs. AD in human is much more complicated and animal
models can only mimic partial symptoms of AD. In spite
of the limitations of animal model, the progress toward a
cure for AD depends on the development of animal models.

Changes in the cerebral activity of protein phosphatases
have been implicated in the pathogenesis of Alzheimer’s
disease. Individuals suffering from this disease suffer
memory loss, and histological examination of the brains of
such individuals has revealed neuronal neurodegeneration
and the presence of NFT within neurons and extracellular
deposits of B-amyloid [4,9,11]. In AD brain, it is reported
that the expression and activities of some PPs decline
[10,20]. PP2A is reported the major tau phosphatase in brain
[17], whose activity is reduced in AD brain [2] and dephos-
phorylation of tau can be blocked in cells by Okadaic acid.

Okadaic acid (OA), a polyether C38 fatty acid toxin ex-
tracted from a black sponge Hallichondria okadaii, is a
potent and selective inhibitor of protein phosphatase, PP1
and protein phosphatase 2A (PP2A). Intracerebral injec-
tion of OA causes tau hyperphosphorylation, formation
of NTF and deposits of B-amyloid, together with memory
loss and neurodegeneration. It was therefore suggested that
intracerebral injection of OA, through its ability to inhibit
protein phosphatases, would provide a useful model of
Alzheimer’s disease [6].

OKA induced memory deficit and elevation of Ca?" was
found to be correlated with neurotoxicity and N-methyl-
D-aspartate (NMDA) receptor emerged as a plausible
link [16]. The glutamatergic synapses are most likely site
for initiation of neurodegenerative process. Activation of
glutamate receptors is believed to play a major role in the
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neuronal cell death [18]. The excitotoxicity induced by over
activation of NMDA receptor is closely related to excess
of intracellular Ca?*. OKA increases Ca** in hippocampal
neuronal cell culture through the ionotropic excitatory
amino acid receptors resulting in neuronal degeneration [7].

In the present study, intracerebroventricular (ICV) injection
of OA in rats was used as a memory impairment and hip-
pocampal neurodegeneration animal model. The possible
beneficial effect of memantine on the OA-induced spatial
short-term memory impairment was examined in spatial al-
ternation task, and the neuroprotective potential of meman-
tine on OA-induced structural changes in the hippocampus
was evaluated by Nissl staining. The effects of memantine
have been studied in relation to cognitive function in animal
models of long-term memory, but have rarely been tested
in short-term memory paradigms. Chronic treatment with
memantine in male rats at dose which produces a plasma
level within the therapeutic range [23] was used to verify
whether blocking NMDA receptors may impair or improve
spatial short term memory.

Material and methods. A total of 34 male rats, approxi-
mately 4 months of age and weighing 220-250 g at the
start of experimentation served as subjects. The rats were
housed in standard cages at a natural light/dark cycle and
were tested during the light period. All animals were given
access to food and water ad libitum.

Surgery. Rats were anaesthetized with i.p. injection of 4
% chloral hydrate (9 ml/kg) and placed in a stereotaxic
apparatus. OA was dissolved in artificial cerebrospinal
fluid (aCSF) and injected ICV (A: 0,2 mm from bregma,
L: I,Imm and V: 3,6mm) 200 ng in a volume of 10 pl
bilaterally (OA group). Vehicle control received 10 pl of
aCSF ICV bilaterally (Control). All injections were made
with a 1-pl Hamilton syringe with a microinjection pump
(CMA 402 Syringe Pump, Sweden). The rats were allowed
to recover from the surgery for two weeks before starting the
behavioral experiments.

Drug Treatment. Control and OA injected rats were divided
into 2 subgroups: control rats injected i.p. with saline (n=8) or
memantine (n=8) and OA injected rats treated i.p. with saline
(n=8) or memantine (n=10). Memantine (5 mg/kg, i.p; Sigma
Chemical Co., St. Louis, MO) or saline were given daily for
13 days starting from the day of OA injection. Intraperitoneal
administration was chosen to avoid the variability in absorp-
tion associated with oral administration.
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Spontaneous alternation behavior. Rats were trained in a
four-arm plus-shaped maze with floor and walls made of
black Plexiglas. The arms of the maze (12.5 cm wide by
46 cm long by 7 cm high) extended radially from a central
square platform (sides = 13 cm); the floor of the maze was
positioned 0.7 m above the floor. Each rat was placed at the
center of the maze and allowed to transverse the maze freely
for 15 min. The number and sequence of arms entered were
recorded to determine alternation scores. An arm entry was
defined as the entry of all four paws into one arm. The se-
quence of arm entries was recorded with a video camera. An
alternation was defined as entry into four different arms on
overlapping quintuple sets. Five consecutive arms choices
within the total set of arm choices make up a quintuple set,
e.g. a quintuple set consisting of arms choices A, B, A, C,
B was not considered an alternation. Using this procedure
percentage alternation was calculated as follows: (Actual
alternation/possible alternation) x 100; possible alteration
sequences are equal to number of arm entries minus four.

Histology. At the end of the behavioral experiments OA
treated and control rats were deeply anesthetized with
pentobarbital and perfused through the ascending aorta with
300 ml saline followed by 600 ml 4% paraformaldehyde in
0.1 M phosphate buffer (pH 7.4). The surviving pyramidal
cells in the hippocampus of rats were visualized by Nissl
staining The number of the hippocampal pyramidal cells in
Nissl staining sections was counted at X400 magnification.
Stained sections were analyzed with fluorescence optic
microscope Leica MM AF.

Statistical analysis were performed by one-way analysis
of variance (ANOVA) (SigmaStat statistical software) fol-
lowed by Tukey’s test where data of more than two groups
were compared. Two-sample t-test was used to compare
histological data between control and OA treated groups.
All data are presented as mean+standard error of the mean.
Differences were considered significant when p<0.05.

Results and their discussion. Nissl staining of hippocam-
pal sections showed that the number of pyramidal cells in
the CA1 region of the hippocampus in the control group
is significantly higher than that in the OA injected rats
(p<0,01). Two-sample t-test indicated that the number of
pyramidal cells in the hippocampal CA1 region is signifi-
cantly higher in memantine treated OA injected rats than
that in the saline treated OA injected rats (p<<0.05). These
results showed that chronic administration of memantine ef-
fectively attenuated OA induced neuropathological changes
in the hippocampus.

The one way ANOVA for the number of arms entered dur-
ing the testing session showed significant effect of group
(F,,;=7.108, p<0,001). Post hoc (Tukey Test) analysis
showed a significant difference between the saline and
memantine treated control (p=0,035) and between the
saline and memantine treated OA injected rats (p=0,034).
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The difference between the saline treated control and saline
or memantine treated OA injected rats were not significant
(p=0.415; p=0,6, respectively). Behavioral study showed
that memantine treated control rats, relative to saline treated
control rats, had a significantly lower level in the number
of arms entered during the testing session.
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Fig. 1. Behavioral data (Mean + SEM) from a single session
of spontaneous alternation testing for saline or memantine
treated control and OA injected rats.

Ordinate: number of arm entries. * - p<0.05
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Fig. 2. Behavioral data (Mean + SEM) from a single session
of spontaneous alternation testing for saline or memantine
treated control and OA injected rats.

Ordinate: alternation score (%). * - p<0.01 vs Contr+S
and OA+M groups

As shown in Fig. 2, ICV injection of OA significantly
impaired SA performance. The one way ANOVA for spa-
tial alternation score showed significant effect of group
(F,,;=8,057, p<0,001). Post hoc (Tukey Test) analysis
showed a significant difference between the saline treated
control and the saline treated OA injected rats (p<0,001),
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but there was no significant difference between the saline
and memantine treated control (p=0,467) and between
saline treated control and memantine treated OA injected
(p=0,891) rats. Memantine treatment causes improvement
of spontaneous alternation performance; the difference
between saline and memantine treated OA injected rats is
significant (p=0,002).

Interestingly, the findings showed that memantine treated
control rats, relative to saline treated, had a significantly
lower level in the number of arms entered during the testing
session. However, these groups did not differ in the level of
alternation behavior. It can be suggested that the reduced
locomotor activity in OA injected rats are not responsible
for reduced alternation scores. Furthermore, it can be as-
sumed that the changes observed in short-term memory
were due to the ICV injection of OA.

Memory impairment induced by microinjection of
OA into animal brains has been reported [3,13-15].
Similarly, in the present study, bilateral ICV microin-
jection of OA induced impairment in spatial short-term
memory assessed in spatial alternation paradigm. Nissl
staining in the present study showed that the ICV mi-
croinjection of OA significantly decreased the number
of surviving pyramidal neurons in the CA1 region of
the hippocampus. Because the intact hippocampus is
required for the spatial memory of animals [1,21], the
OA-induced spatial short-term memory impairment
may be attributed, at least in part, to the hippocampal
cell death caused by the OA. Chronic administration
of memantine significantly attenuated the OA-induced
spatial memory impairment. This improvement is
parallel to the alleviative effect of memantine on the
OA-induced cell loss in the hippocampus, suggesting
an association between the neuroprotective effect and
the memory-improving effect exerted by memantine.
The attenuating effect of chronic administration of
memantine on the OA-induced neurodegeneration
provides the direct evidence supporting the neuro-
protective action of memantine.

In conclusion, bilateral ICV microinjection of OA
significantly induced spatial short-term memory im-
pairment, and caused hippocampal cell loss. Chronic
administration of memantine effectively attenuated
OA induced spatial short-term memory impairment
and the OA-induced neuropathological changes in the
hippocampus. Therefore, ICV injection of OA can be
used as an experimental model to study mechanisms of
neurodegeneration and define novel therapeutics targets
for AD pathology.
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SUMMARY

MEMANTINEATTENUATES THE OKADAICACID
INDUCED SHORT-TERM SPATIAL MEMORY M-
PAIRMENT AND HIPPOCAMPAL CELL LOSS IN
RATS

!Dashniani M., 2Chighladze M., Burjanadze M.,
Beselia G., *Kruashvili L.

Y] Beritashvili Center of Experimental Biomedicine,
Thilisi; 2St. Andrew the First-Called Georgian University
of Georgian Patriarchate, Thilisi, Georgia

In the present study, the possible beneficial effect of
memantine on the Okadaic Acid (OA) induced spatial
short-term memory impairment was examined in spa-
tial alternation task, and the neuroprotective potential
of memantine on OA-induced structural changes in the
hippocampus was evaluated by Nissl staining. OA was
dissolved in artificial cerebrospinal fluid (aCSF) and
injected intracerebroventriculary (ICV) 200 ng in a
volume of 10 pl bilaterally. Vehicle control received
aCSF ICV bilaterally. Control and OA injected rats
were divided into 2 subgroups injected i.p. with saline
or memantine (5 mg/kg). Memantine or saline were
given daily for 13 days starting from the day of OA
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injection. Behavioral study showed that bilateral ICV
microinjection of OA induced impairment in spatial
short-term memory. Nissl staining in the present study
showed that the ICV microinjection of OA significant-
ly decreased the number of surviving pyramidal neu-
rons in the CA1 region of the hippocampus. Chronic
administration of memantine effectively attenuated
OA induced spatial short-term memory impairment
and the OA-induced neuropathological changes in the
hippocampus. Therefore, ICV injection of OA can be
used as an experimental model to study mechanisms
of neurodegeneration and define novel therapeutics
targets for AD pathology.

Keywords: okadaic acid, memory, hippocampus, rat.
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MEMAHTHWH YMEHBIIAET JE®ULUT KPATKO-
CPOYHOM MMAMSITU U HEMPOITIATOJIOT NYE-
CKHUE U3MEHEHHS B THIIIOKAMIIE, OBY-
CJIOBJIEHHBIE BO3JEMCTBHUEM OKAJIAEBOM
KHCJOTbI

Mamamann M.T, 2Yurnanze MLP., ‘Bypmkananze MLA.,
'Becenusn I.B., 'KpyamBuim JL.B.,

Y]enmp sxcnepumenmanvnoti duomeduyumnvt um. HM.C.
Bepumaweunu, Tounucu; *I pysunckuil ynueepcumem Ila-
mpuapxuu I pysuu um. Ceamozco Anopes Ilepsossannozo,
Tounucu, I'pyszus

B HacTosiieM uccie0BaHUU MPOBEICHA OLICHKA 3(-
¢dekra unTpanepedpoBenTpukymsipuoit (MLIB) ounare-
panpHOI MUKpOUMHBEKIIUU OkaaeBoi kucioTel (OK) Ha
(YHKIMIO TPOCTPAHCTBEHHON KPAaTKOCPOYHOW aMSsITH,
U3MepAEeMON B TECTE CIIOHTAHHOTO YepeOBaHUs, U Ha
CTPYKTYpPY THUINIOKaMIIa KpPbIC, a TaKXKe BO3MOXHOCTh
MPEBEHIINM ITUX M3MEHEHHUH B YCIOBHUAX XPOHHUYECKOTO
MHTPANICPUTOHUAIILHOTO BBEJICHNSI MEMaHTHHA (5 MI/KT).
B noseneHueckux skcnepuMeHTax BoiABieHO uTo UIB
Mukpounbekius OK BbI3bpIBacT ne(pUUIHUT MPOCTpaH-
CTBEHHOM KpPAaTKOCPOUYHOHM IaMsATH, a UCCIEIOBAHUE
OKpalIeHHbIX MeTojoM Huccns runmokaMmaabHBIX
CpPE30B BBISIBIJIO YMEHBIIICHHE KOMMYECTBA MUPAMUTHBIX
KJIETOK. XpPOHHUYECKOE BBEJCHHE MEMaHTHHA JOCTO-
BEPHO yMeHbIIaeT JeQUIUT MaMaTH U Heipomnaroio-
rU4ecKre U3MEHEHHs B THIIOKaMIlie, 00yCIOBICHHbBIE
Bo3zaeiictBueM OK. Ha ocHOBe osTyueHHBIX Pe3yIbTaToB
cienyeT NPEeANOoI0KUTh, YTO HHTpALEepeOPOBEHTPHUKY-
JSpHas MUKPOMHBEKIUSA OKaJaeBOM KHCIOTHI MOXKET
OBITH MCIIONB30BaHA B KaU€CTBE HKCIEPUMEHTAIbHOMN
MOJIETIH JUIsl U3YUEeHUS MEXaHU3MOB HelpoereHepanuu
U HCCIEAO0BAaHMS aKTHUBHOCTH MpeEnapaToB, IpUMEHse-
MBIX ITpH 060Je3HU Anpureimepa.
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BEHAVIORAL CHARACTERISTICS OF RATS ON VARIOUS HIERARCHICAL
LEVEL CAUSED BY ACUTE INFORMATIONAL STRESS

Matitaishvili T., Domianidze T., Emukhvari N., Khananashvili M.

1. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia

Modern society relations and problems, such as a variety of
socio-political, economic and other environmental factors
under which the people permanently live and work leads
to serious mental health problems. In order to develop ef-
fective prevention and treatment of mental disorders, it is
important to study similar disorders in different stages of
physiological, biochemical and behavioral changes and to
seek the pharmacological ways of its correction by using
animal models with human-like mental disorders.

According to the numerous experimental studies, chronic
psychogenic stress which developed in response to
long-term, moderate stress is the initiating agent causing
psycho-neural diseases [3,8,10,11,16,20]. The nature and
consequences of developed psychogenic stress depends
on individual characteristics of nervous system. The latter
is defined with inherent mechanisms as well as with the
environmental conditions in which the organism has been
developed. Among the factors that affect the formation and
realization processes of brain’s highest functions, one of the
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most important places is occupied by intra social relations
[4,5,14,15]. At present, less researches are carried out to
study the significance of individuals’ social status, as one
of the forms of intra-spieces relations on the formation of
adaptability of organism, particularly protective, regulatory
and compansatory mechanisms. Subsequently, during stress
modeling process, social factors such as social hierarchy
and dominant-submissive relations in animal groupsshould
be considered.

Notwithstanding the numerous experimental studies, still
the topical issue of modern medicine is to use such experi-
mental model of stressing in which the leading factor will
be psychogenic factor. Nowadays, we may use the model of
“informational” stress as the adequate experimental model
of human psychogenic stress, where the animal (rat) is in
condition of three unfavorably combined factors of motiva-
tion, time and information [6,13]. This is the animal model
which is similar to the stressful condition in which modern
human being often exists. Besides, the mentioned model of
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Linformational® stress enables to study not onlypathologi-
cal disorders but protective, self-regulating mechanisms as
well from the beginning of stressogenic influence till the
development of pathological condition [1,16].

The aim of the research was to study behavioral indices of
rats on various hierarchical levels in conditions of acute
informational stress as well as to study the resistance to-
wards stress in view of their social status.

Material and methods. Experiments were performed
on 200-250 gm. 60 male white laboratory rats. Initially,
we made 15 groups of animals (10 experimental groups,
5 control groups). Each group consisted of 4 male and 1
female adult rats. In order to establish dominant hierar-
chy, the animals lived together in groups within 1 month.
During the experiment the animals were given access to
water and food without restriction. Experimental groups
of animals were divided into 2 sub-groups: I (n=5) and II
(n=5). In I sub-group, after formation and determination
of hierarchical relations, we used to stress only dominant
rat. In II sub-group — we stressed all the rats of the group.
Stressing procedure was performed during 14 days. The
animals of Control Group (III) were subject to only deter-
mining hierarchical relations (without stressing procedure).

Determination of hierarchical relations in groups of rats was
performed during the interspecies conflict in a competitive
environment. Two methods were used for that reason. In the
first case, we studied the activities of animals under high food
motivation condition. After 48 hours food deprivation we used
to place food granule (2 gm) in a common domestic cage
(of 15X35X45 cm. size), which was sufficient for only one
animal. The mentioned procedure was repeated several times
during 30 minutes. During the experiment the following has
been recorded: a number of bites, food grasping, attempts of
food grasping, portions of food taken during the experiment
as well as duration of grooming (in seconds).

In the second study case we used to place a water bowl in
a common domestic cage (of 15X35X45 cm. size) after 48
hours water deprivation so as to be accessible for only one
animal. During 15 minutes of experiment the number of
water takings, bites and duration of grooming (in seconds)
has been registered. As a result of summarized behavioral
parameters (in both conflict situations) the selection of
animals was made as of dominant, subdominant and other
submissive types. It should be noted, that we only registered
the behavior of male rats.

Stressing procedure was performed in a special device,
the so-called “stress box” [6], which consisted of 3 equal
sized compartments (1 central and 2 lateral) divided with
the barrier of 10 cm. The sound signal devices were fixed
on right and left sides of the walls (metronome —2 Hz — on
the right, tone — S00Hz — on the left). The floors and barriers
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of all the three compartments of the cage were electrified
(with 40V alternating current), which gave the possibility
of provoking painful electric irritation of rat’s paws.

Stressing procedure was performed with testing of two ac-
tive avoidance reactions during one experimental session
(14 days). We placed the animal in the central (starting)
cell. The rat had to act as follows: On metronome (2 Hz)
sound signal the animal had to move to the right section of
the “stress box” within 5 seconds and had to return to the
starting place within 10 seconds, while on tone signal (500
Hz) it had to perform avoidance reaction in the left section
within 5 seconds and return to the starting place within 10
seconds. In case of incorrect movements to the conditional
signals (metronome, tone) the animal was irritated with
painful electric stimulator. Alteration of conditional signals
(metronome, tone) was performed according to random
number scheme Excel (Microsoft Office 2003). Each sub-
sequent conditional signal within one minute interval was
given to the animal only when it was in the central cell.
Each trial contained 20 tests.

During the experiment the following behavioral indices
have been registered: grooming, duration of rearing
(vertical standing) and horizontal standing, a number of
intersignal movements.

After every day stressing, we used to replace animals back
to their groups in usual environmental conditions.

In order to assess experimental and locomotor activity of
rats as well as their fright and emotional condition, the
well-known “open field” test was used [19].

The data were processed statistically by Student’s criterion.

Results and their discussion. On the basis of summarized
behavioral parameters revealed by animals in different
conflict situations, we identified dominant, subdominant
and other submissive animals both in control and experi-
mental groups. The experiment showed a significant dif-
ference in behavioral activities of rats standing on various
hierarchical level.

The behavior of dominant rats were significantly different
from the other animals’ behavior. The dominants in conflict
situations showed high movement activity. In agonist rela-
tions, in the circumstances of high nutritional motivation,
the dominants were more active compared with the other
animals. In particular, the dominants quickly moved within
the cage, easily obtained food granules and they did not
give other animals access to food. During the experiment
the number and attempts of grasping food, the portions of
food taken by dominants were reliably higher in compari-
son with the subdominant and other submissive animals
(p<0,01) (Fig.1).
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Fig. 1. Behavior of rats in conflict situations under high nutritional motivation
A - before stressing dominant ; B - after stressing dominant ; C - after 14 days of stressing procedure
1 - dominants; 2 - subdominants; 3 - other submissive rats
* - in comparison with dominants; **- in comparison with subdominants;
# ##, ##t - compared to the period before stressing procedure of dominant;

A NNV compared to the period after stressing procedure of dominant. *, **, #, ##, ###, ~ 7, M- p<0,01
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Fig. 2. Duration of water taking (in seconds) in conflict situations under high thirst motivation
A - before stressing dominant ; B - after stressing dominant ; C - after 14 days of stressing procedure
* - in comparison with dominants; **- in comparison with subdominants; #, ##, ### - compared to the period before
stressing procedure of dominant; *, ™, " - compared to the period after stressing procedure of dominant.
*ORKCH O #HE A M, M- p<0,01

In conflict situations, in the condition of high thirst moti-
vation the dominants actively avoided other animals from
the water bowl and did not allow them to drink water. The
duration of water drinking by dominants was reliably higher
compared to subdominants and other submissive animals
(p<0,01) (Fig. 2). The duration of grooming in both conflict
situations was (26+3,3 sec) (Fig. 3).

Subdominant animals were active as well in both conflict
situations. They were actively involved in the process of ob-
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taining food and water but in comparison with the dominant
animals the number of behavioral activities performed by
them during this process was reliably lower (p<0,01)( Fig.
1; 2). The duration of grooming was (43,344,5 sec) (Fig. 3).

The other submissive animals showed passive activities in
conflict situations. They could not obtain food and water.
They almost did not participate in this process. The behav-
ioral activities showed by the submissive animals during
the process of obtaining food and water is reliably lower in
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Fig. 3. Duration of grooming ( in seconds) in conflict situations under high nutritional and thirst motivations.
A - before stressing dominant; B - after stressing dominant ; C - after 14 days of stressing procedure
*  in comparison with dominants and subdominants; #, ## - compared to the period before stressing procedure
of dominant; ™, ™ " - compared to the period after stressing procedure of dominant. *, **, #, ## ~ ™, M - p<0,01
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Fig. 4. Behavioral activities of rats in “open field” test
A - before stressing dominant ; B - after stressing dominant ; C - after 14 days of stressing procedure
1 - dominants; 2 - subdominants, 3 - other submissive rats

* - in comparison with dominants; *

*- in comparison with subdominants;

# ##, #H - compared to the period before stressing procedure of dominant;
A - compared to the period after stressing procedure of dominant.
*ORRCH O #HE - p<0,01

comparison with the dominants and subdominants (p<0,01)
(Fig. 1,2). In both conflict situations the submissive animals
were mostly occupied with grooming (319+24,5sec.),which
is reliably higher compared to the dominant and subdomi-
nant animals (P<0,01) (Fig. 3).

According to “open field” test the dominants (in all animal
groups) were characterized with high research behavioral
activities in comparison with the submissive animals. In
particular, the research behavioral activities of dominants
such as the number of crossed squares, rearing (vertical
standing) and explored burrows reliably higher than in case
of subdominant and other submissive animals (P<0,01)
(Fig. 4). The latent period of movement activity did not

66

exceed 1,5 sec. The duration of grooming was (6,8+2.,4
sec.) (Fig. 5). In “open filed” test the number of crossed
squares, rearing and explored burrows in subdominants was
reliably lower compared to dominants (P<0,01). The latent
period of movement activity was (3+0,7 sec.). The duration
of grooming was (18+2,7 sec.). In case of other submissive
animals rearing and the number of crossed squares were
significantly lower than in dominant and subdominant
animals (P<0,01) (Fig. 4). The latent period of movement
activity in the “open field” test was (3,3%1,1sec.) (Fig. 5).
Statistically it is higher (P<0,01) compared to the dominant
animals. The duration of grooming was reliably higher in
submissive animals than is dominants and subdominants
(24,5+2,3 sec.) (P<0,01).
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Fig. 5. Behavioral activities of rats in “open field” test. Duration of behavioral activities in vertical axis.
A - before stressing dominant ; B - after stressing dominant ; C - after 14 days of stressing procedure
1 - dominants; 2 - subdominants ; 3 - other submissive rats
* - in comparison with dominants; #, ##, ### - compared to the period before stressing procedure of dominant;
A - compared to the period after stressing procedure of dominant. *, # ## ### ~ - p<0,01
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Fig. 6. Index of rearing under stressing procedure (in seconds)

In the condition of stressing procedure the following be-
havioral activities were observed: rearing and horizontal
standings, intersignal movements and grooming. During
the experiment (14 days) the percentage index of correct
responses to the conditional signals (metronome, tone) did
not exceed 30-40% in rats on various hierarchical level.

During the experiment in “stress box” rearing was dominant
activity of all the animals standing on various hierarchical
level. According to this indicator the difference was identi-
fied between the animals standing on various hierarchical
level. In particular, the duration of rearing was reliably
higher than in subdominants and other submissive animals
(Fig. 6). No difference was shown in the number of inter-
signal movements as well as in the duration of grooming
and horizontal standing among the animals on various
hierarchical level.

After 14 days stressing procedure in animal groups (I
control sub-groups) the behavioral activities of stressed
dominants and other animals significantly changed. In the
repeated experiment of identification hierarchical rela-
tions, the stressed dominant animals became passive (in
all groups). They did not participate in the processes of
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obtaining food and water. In both conflict situations the
duration of grooming was reliably increased (p<0,01).
The number and duration of behavioral activities of domi-
nants in regards to obtaining food and water significantly
decreased (p<0,01) (Fig. 1,2). After stressing dominant
animals this indicator was reliably increased in case of
subdominants and other submissive animals. The results
showed that behavioral activities of subdominants during
the process of obtaining food and water outpaced those of
dominants. As regards the submissive animals they were
actively involved in food and water obtaining processes
after stressing dominant animals. The behavioral activ-
ity reliably increased in both conflict situations (P<0,01)
(Fig. 1,2). The index of duration of grooming was reliably
decreased (P<0,01) (Fig. 3).

After stressing dominant animal in group, the behavioral
activities of animals were changed according to the “open
field” test as well. The latent period of movement activity in
stressed dominant animals significantly increased (P<0,01)
( Fig.5.) while the number of crossed squares, rearing and
explored burrows reliably decreased (P<0,01)(Fig.4.).The
duration of grooming was significantly increased (P<0,01)
(Fig. 5). In subdominants and other submissive animals the
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Fig. 7. Behavior of rats in conflict situations under high nutritional motivation.
A - before stressing all group members; B - after stressing all group members
1 - dominants; 2 - subdominants; 3 — other submissive rats
* - in comparison with dominants; **- in comparison with subdominants; *, ** -p<0, 01
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Fig. 8. Duration of water taking ('in seconds) in conflict situations under high thirst motivation
A - before stressing all group members, B — after stressing all group members
* - in comparison with dominants,** - in comparison with subdominants; *, ** - p<0,01

latent period of movement activity was reduced signifi-
cantly (P<0,01) but the number of crossed squares, explored
burrows and rearing was increased (P<0,01). The duration
of grooming was reliably reduced (P<0,01) (Fig. 5).

Thus, as aresult of 14 days stressing procedure of dominant
animals the hierarchical relations were changed within
groups. Particularly, the dominant animal occupied sub-
missive position, subdominant occupied dominant position
while one of the submissive animals took the position of
subdominant (Fig. 1,2).

In experimental groups of animals (II sub-group) stress-
ing procedure was performed on all the rats of this group
during 14 days. After stressing procedure during the
repeated hierarchical relations’ identification process,
the number and duration of behavioral activities in rats
was not significantly changed. Rats, standing on the
higher level of the hierarchy (dominants, subdominants)
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remained active in both conflict situations and main-
tained their hierarchical status (Fig. 7,8). According
to the “open-field” test, after stressing procedure the
number of crossed squares, rearing, explored burrows
was reliably decreased and the duration of grooming
was increased (Fig. 9,10).

As regards control groups of animals (III) where only de-
termination of hierarchical relations was performed with
14 day intervals, the hierarchical relations of animals were
not changed without stressing.

The studies showed that as a result of psychogenic stressing
of dominant rats during 14 days (in all animal groups) the
hierarchical relations between animals have been changed.
In particular, dominant animal occupied the subdominant
position, subdominant occupied the dominant position
and one of the submissive animals took the position of
subdominant (Fig. 1,2).
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Fig. 9. Behavioral activities of rats in “open field” test
A - before stressing all group members; B - after stressing all group members
1 — dominants; 2 - subdominants, 3 - other submissive rats
* - in comparison with dominants; **- in comparison with subdominants;
# ## - in comparison with stressing procedure of all group members. *, **, #, ##, " - p<0,01
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Fig. 10. Behavioral activities of rats in “open field” test.
Duration of behavioral activities ( in seconds) in vertical axis
A - before stressing all group members, B — after stressing all group members
1- dominants; 2 - subdominants; 3 — other submissive rats
* - in comparison with dominants; #, ##, ### - in comparison with stressing procedure of all group members.
* O #HHE - p<0,01

While high protective motivation, in conditions of time and
pragmatic information deficiency, the rat was not able to
behave adequately that enabled the development of infor-
mational stress. The stressed dominants became passive (I
sub-group). They were no longer involved in food and water
obtaining processes that leaded to the statistically reliable
reduction of number and duration of animals’ behavioral
activities (P<0,01). In both conflict situations the index
of duration of grooming reliably increasedin behavior of
dominant rats (P<0,01) (Fig. 3). In accordance of ,,open
field* test, the dominant animal demonstrated increased
fright and emotional tension, which reflected in decreased
movment and trial activities and increased latent period
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of movement and duration of grooming (Fig. 4,5). On the
basis of existing literary data, grooming is considered as the
typical behavioural form of rodents that serves to regulate
emotional tension. It is specifically activated during stress
and that is why it is considered as one of the behavioral
indicator. Some authors consider grooming as a means of
relaxation of emotional tension [9,10] and manifestation
of brain’s self-regulatory action [7,11].

On the basis of existing literary data and the results obtained
by us we assume that after stressing the group leader in both
conflict situations, the increased index of grooming duration
in dominant animals’ behavior is one of the menifestations
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of self-regulatory behevioral activity and in this situation
contributes to the relaxation of negative emotional tension
of the stressed dominant animal.

Decreased food and thirst motivation in leader rats as well
as increased duration of grooming in both conflict situations
gives us reason to conclude that the observed changes in
hierarchical relations of animals in experimental groups (I)
is caused by reinforcement of fright and anxiety reactions
induced by stressing of leader animals. Based on a number
of studies, the model of informational stress used by us
leads to a violation of motivation, emotion and memory
regulation [7,8,11]. It is known from literature that sub-
missive individuals also play an active role in regulation
of dominant-submissive relations [4,5,17,18]. It is also ac-
knowledged that the presence of dominant animal in group
plays a role of stressogenic factor for submissive animals.
Therefore, submissives always aspire to occupy domi-
nant position in changed environmental conditions [4,5].
We suppose that in the conditions of stressing dominant
animal, the stressogenic influence on submissive animals
was realeased from the group leader. This is confirmed
by reduced emotional tension of subdominants and other
submissive animals in conflict situations, in accordance
with the ,,open field* test.

It should be noted that at the mentioned stage of stress the
changes in behavioral activities of dominant animals are
of reversible nature. 14 days later, after removing stresso-
genic influence from dominant animal, initial hierarchical
relations will be restored in animals within the groups. Par-
ticularly, the dominant still occipies the dominants position,
subdominant still takes its initial position. This process is
going against the background of reducing emotional tension
of stressed dominants (Fig. 1, 2).

The performed studies have demonstrated that after stress-
ing all animals in experimental groups (II sub-group), the
behaviour of rats in conflict situations was not reliably
changed. The rats standing on the high hierarchical level
(dominants, subdominants) remained active in both conflict
situations. The dominant maintained its hierarchical status
(Fig. 7,8). Despite the fact that during our experiments we
performed the stressogenic impact of equal strength on each
animal of the group, the influence of stressing procedure
on dominant’s behaviour was less as it (dominant) had
much stronger self-regulating mechanisms. As evidenced
by the survey results, submissive rats were stressed much
more greatly.

As we already noted, during 14 days simultaneous testing
of two active avoidance reactions, the percentage of correct
reactions to conditional signals did not exceed 30-40% in
animals on various hierarchical level.

Consequently, this task turned out to be completely unre-
solved for all rats regardless hierarchical status. We suppose
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that according to the given experiment (,,stress box*) the
low percentage of correct responces is caused by pragmatic
information deficiency. The rats could not perform adequate
spatial-orientation behaviour and hence they were irritated
with painful electric stimulator accordingly. Thus, accord-
ing to the given experiment, unability of making correct
decisions in the conditions of pragmatic information de-
ficiency and high motivation of self-defensive behaviour,
serves as a psychogenic stress inducing factor.

In ,,stress box“ experiment, rearing was dominating be-
haviour of all animals standing on various hierarchical
level. These very records revealed the difference between
the animals of various hierarchical level. Specifically,
duration of rearing in dominant aninals is statistically
reliably higher than in subdominants (P<0,01) and other
submissive animals (P<0,01) (Fig. 6). Duration of rearing
in subdominant animals is higher (but unreliably) than in
submissive animals.

According to the number of intersignal movements and
duration of horizontal standings and grooming, the animals
of various hierarchical level did not differ from each other.
Thus, according to other behavioural activities (excluding
rearing) the difference was not revealed in behavour of
animals standing on various hierarchical levels.

Based on the existing literary data and our laboratory
sudiesperformed in so called ,,stress box“,the behavioral
activities of rats according to complexcity in various con-
ditions were revealed in different duration and ratio that
should play a biologically positive role for the individual’s
adaptation to a stressogenic environment and should be
considered as demonstration of self-regulating character
of brain [8,11,12,16]. According to the existing data in the
conditions of the so-called “hyper-stress” [11], the index of
rearing itself represents the means of demonstrating self-
regulating character of brain. The results obtained by our
studies confirm that dominant animals are characterized
with better developed self-regulating mechanisms of brain.

Research work is supported by Shota Rustaveli National
Science Foundation grant FR/260/7-270/13
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SUMMARY

BEHAVIORAL CHARACTERISTICS OF RATS ON
VARIOUS HIERARCHICAL LEVEL CAUSED BY
ACUTE INFORMATIONAL STRESS

Matitaishvili T., Domianidze T.,
Emukhvari N., Khananashvili M.

L Beritashvili Center of Experimental Biomedicine, Thilisi,
Georgia

The aim of our research was to study behavioral indices of
rats standing on various hierarchical level in the conditions
of acute informational stress as well as their resistance to
stress taking into account their social status.

The Animal’s behavior has been studied in conflict and
agonist conditions against the background of high food
and thirst motivation. After determination of hierarchical
relations the stressing procedure of two active avoidance
reactions was performed simultaneously during one trial
(14 days). During the experiment, behavioral indices of rats
induced by stressing procedure were registered. We used
“open field” test in order to assess animals’ emotional state.

The studies performed by us demonstrated behavioral char-
acteristics of animals standing on various hierarchical level.
The obtained results showed that after stressing all the animals
of the group under stressogenic influence of equal strength,
behavior of rats did nor reliably differ in conflict situations.
Dominants standing on high hierarchical level remained ac-
tive in both conflict situations. The impact of stress on their
behavior was less detected. Dominant animal maintained its
hierarchical status. Submissive rats were more greatly influ-
enced by stress. The obtained results confirmed that dominant
animals were characterized with more comprehensively
developed self-regulating mechanisms of brain.

Keywords: informational stress, dominance hierarchy,
behavior, rats.

PE3IOME

NOBEJEHYECKHE OCOBEHHOCTH HAXO/SI-
MNXCSI HA PA3JINYHOM HMEPAPXHUYECKOM
YPOBHE KPBIC B YCJIIOBHUSAX OCTPOI'O UH-
DOOPMAIMOHHOI'O CTPECCA

Maruraumsuiau T.IL., Jomuanunze T.P.,
OmyxBapu H.M., Xananamsuian M.M.

Llenmp sxcnepumenmansrotl buomeouyunst um. M. bepu-
maweunu, Tounucu, I py3us

Lenbto ucciieIoBaHus SIBUIIOCH H3YYEHHE TOBEICHYECKIX
THoKa3aTeeil KpbIC pa3IMYHOrO0 HePapXHUYEeCKOro paHra B
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YCJIOBHSIX OCTPOTO MH(POPMAIIMOHHOTO CTpecca U UCCle0-
BaHHE YCTOMUMUBOCTH K CTPECCY C yUETOM UX COI[UAILHOTO
craryca.

[ToBeneHue KUBOTHBIX N3YYEHO B KOH(IMKTHBIX, arOHHU-
CTUYECKHMX B3aMMOTHOILICHUSIX HA ()OHE BHICOKOM TMHIIIEBOI
U nutheBod MoruBauuu. Ilocie onpenenenus uepapxu-
YECKUX B3aMMOTHOILIECHUM OCYLIECTBIAIACh HMPOLENypa
CTPECCUPOBAHUS ITyTEM TECTUPOBAHUS PEAKLIUN aKTUBHOIO
n30eraHusi Ipu OJHOBPEMEHHOM MCIIOJIb30BAHUHU JIBYX
pasnapaxuresneil (TOH U MeTpoH) B TeueHue 14 nueii. B
IIPOLIECCE IKCIIEPUMEHTA PErMCTPUPOBATIUCH CBS3aHHBIE C
IIPOLEyPO CTPECCUPOBAHUS IIOBEICHUECKUE II0KA3aTEIIH.
J71s O1leHKH 3MOIIMOHAIIBHOTO COCTOSHUS )KHUBOTHBIX ObLI
HCIIOJIb30BaH TECT «OTKPBITOTO MOJISD».

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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[IpoBenenHble HccaeA0BaHMS BBISIBUIU MOBEICHUYECKUE
0COOCHHOCTHU >KUBOTHBIX, HAXOSIINXCS HA Pa3TMUHbIX
nepapxuueckux ypoBHsx. [lokazano, 4to nocine crpeccu-
pOBaHMs BCEX YJIEHOB TPYIIBI B YCIOBUSIX CTPECCOTEH-
HOT'O BO3JIEUCTBUS OJIMHAKOBOW CHIIbI MOBEIACHUE KPBIC
B KOH()VIMKTHBIX CHUTYallUsSX CYIICCTBCHHO HE MCHSETCS.
Kppichl, HaxoasImecst Ha BBICOKOH CTyTeHU Hepapxuu (J10-
MHHAHTBI ), COXPAHSOT aKTUBHOCTh B 00CHX KOH(IMKTHBIX
cuTyanusax. BnusHue nporenypsl CTpeccupoBaHus Ha UX
MOBE/ICHNE BBIPAXKEHO cN1a00. JJOMHMHAHT COXpaHseT CBOM
HepapxuvecKuil craryc. B ropasmo Gosblieit cTreneHu
CTpeCCHPOBaHUE MOBIMSIIO HA MOJUUHEHHBIX KpbIC. [Toiy-
YeHHBIC PE3YyNbTaThl JOKa3bIBAIOT, YTO >KMBOTHBIC-JIOMHU-
HAHTHI XapaKTEePHU3YIOTCs O0JIee COBEPIIEHHBIM Pa3BUTHEM
MEXaHU3MOB CAMOPETYISLNN TOJIOBHOTO MO3Ta.
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AHAJIN3 CBA3U THRS3ALA ITIOJIMMOP®U3IMA 'EHA MATPUKCHOI'O GLA-ITPOTEMHA
C PA3BUTHUEM KAJBIIU®UKAIIUN APTEPUI HUKHUX KOHEYHOCTEN

!Araman 10.A., 'Epmosenxo T.C., ’I'pex A.B., ’Kapkosa A.B., *OBeuxun /1.B.

CYMCKOUL 20CY0apCmeentblil YHU8epCUumenm, MeOUYUHCKUL uncmumym, ‘kageopa cemeinoil u coyuanrbHoti Meouyunbl;
Zxagheopa snympenneil meouyunsl, *kagpedpa xupypeuu ¢ 0emcKoll xupypauei u Kypcom yporo2uu Ykpauna

Kanpimduranns aprepuil HmxHUX KoHeuHocTel (KA)
SIBISIETCS (PAKTOPOM PHCKA COITYyTCTBYIOIIMX OCTPBIX cep-
JICIHO-COCYIUCTBIX COOBITHIA, a TAK)KE TAHTPEHBI HIDKHITX
koHeuHoctel [1,3]. ComtacHO COBpEMEHHBIM HCCIIENO0-
BaHUSAM, KaJbIH(PUKAIUS MepUPEPHICCKUX apTepHil B
CTapIIUX BO3PACTHBIX IPYIIaX BeChMa paclpocTpaHeHa
u coctasiser ot 33,3% [1] no 50,2% [4].

W3BectHO, yTo MarpukcHbelii Gla-nporenn (MGP) sB-
JISieTCsl MOIIHBIM MHTHOUTOPOM COCYIMCTOW KabLU(H-
kanuu. OH OTHOCHUTCSA K MPEJCTaBUTEISIM TPYIIB 3a-
BHCHMBIX OT BUTaMHHA K O€JIKOB, CoepKalnX OCTaTKu
y-kapOokcurmytamuHoBoil kuciotsl (Gla). K arToii ke
TpyIIIE OTHOCSTCS OENKH, yJacTBYIOUIME B KOATYJSIINU
kpoBu: mporpom6OuH, (akropsr VII, IX n X, nporeuns C,
S u Z. B cocra monekynsl MGP venoBeka (Mo Macca
10 x/la) BxomaT 84 aMHUHOKHCIIOTHBIX OCTaTKa, ISATh W3
KOTOPBIX TIPEJCTABICHBI Y-KapOOKCHIIyTaMHHOBOH KHC-
noroit (Gla) [13]. 3aHOBO cHHTEe3MpOBaHHAS MOJEKYJA
MGP coctout u3 103 ocrarkoB aMHHOKHCIOT (84 - 3TO
3pensiii Oenok, 19 - TpancMeMOpaHHbBIN CUTHAJIBHBIN
TIENTH/) ¥ COACPXKUT, HauMHast ¢ N-KOHIA, TpH (QyHK-
LUOHAIBHBIX YYacTKa: TPAHCMEMOpaHHBIA CUTHAJIBHBIN
nenrtu (transmembrane signal peptide), BeposITHBIH cailT,
KOTOPBIH pacrio3HaeT y-kapOokcmasy (putative recognition
site for y-carboxylase), momeH, conepsxamntuii ocratku Gla
(Gla-containing domain) [6].

O6pazoBanublii B kiaetkax MGP ncnbiThiBaeT mocrrpan-
CIIIIMOHHYI0 MOAM(UKALNIO, KOTOPask 3aKII0YaeTCs B
KapOOKCHIIMPOBAHMH TISITH OCTaTKOB IIIyTaAMHHOBOH KHC-
notel (Glu) ¢ obpasoBanneM Yy-KapOOKCHUTITyTAMHHOBOMH
KHCJIOTBI. YKa3aHHAsl peaklus KaTaau3upyercst (hepMeH-
ToM y-rmytammuikapookcunazoir (GGCX) u sBusercs
CONPSDKEHHOHM ¢ OKHMCIEHHEM BOCCTaHOBICHHOW (DOPMBI
putamuHa K (rumpoxuHoHa) B 2,3-3mokcn]] BuTamuHa K.
Takum oOpaszom, Oe3 okucienus: ButamuHa K He MoxeT
MIPOMCXONUTH KapOokcumuposanue Glu-ocraTkoB moure-
kyasl MGP. B cBoro odepenb J0CTaTOUHOE KOJIMYECTBO
ButamuHa K ans peakunn kap6oxcunmupoBanust MGP
3aBUCHT OT COCTOSIHUSI 0OPAaTHOM peaKIMK €ro BOCCTaHOB-
JIEHHs, KOTOpasi OCYILECTBIIETCS OCPEACTBOM BUTAMUH
K-emokcunpenyxraznoro kommiekca (VKOR). B nononxe-
HUE K Y-KapOokcnimpoBanuio, MGP moxeT mogseprarscst
U IPyTMM MOCTTPAHCISIHMOHHBIM MOAM(UKAIUAM, B
YaCTHOCTH, CIeU(PUIECKOMY HMPOTEOIIMTHIECKOMY pac-
mieruieHuio B C-TepMUHANBHON 001acTH MOJCKYIHI [9,
15] u pocdhoprunnpoBaHUIO TPEX CEPUHOBBIX OCTATKOB B
N-konueBom xBocre [11].

© GMN

T'en MGP y uenoBeka mpecTaBiaeH OQHON KOIHEN, KoTopast
COJICP)KUTCS B KOPOTKOM T11eue 12-# xpomocomsl (12p12.3-
13.1) [6]. B Hem 3akoampoBaHo 84 aMHHOKHCIIOTHBIX
ocrarka 3penoro oeska u 19 octaTkoB TpaHCMEMOPaHHOTO
curHainpHoro nentuaa. livna resa - 3900 HykI€oTHIOB,
OH COCTOMT 13 4 9K30HOB, Pa3AEICHHBIX TPEMsI OOIBIINMHU
MIPOMEKYTOYHBIMH ITOCIIE0BATEIBHOCTSIMHU (MHTPOHAMH),
Ha KOTOpbIe puxoauTcs 6onee 80% oOIIell AITHHEI TeHa.

Onnonyxieorunusiii momumopdusm Thr83Ala (rs4236)
MIPE/ICTaBISIET COOO0IT ITepecTpOHKy, KOTOpast 3aKIIFOYACTCSI
B TOM, 4TO B 4-M 3k30He reHa MGP, B 3748 no3unuu, Tu-
MUH 3aMEIlEeH Ha aIeHUH. DTO MPUBOJUT K TOMY, YTO 83-5
aMHHOKHCII0Ta MOseKyinsl MGP TpeoHnH 3amensiercst Ha
asnaHyH. Mi3MeHeHust NepBUYHON CTPYKTYPBI OCIKOBBIX MO-
JIEKYJI IPOSIBIISIIOTCS B pa3HOOOPa3HbIX (DYHKIIMOHAIBHBIX
HapylLIeHUsIX, B caydae MGP ciaenyer oxugats M3MeHEHUI
TEX M3BECTHBIX AP(ekToB Oeka, KOTOPhIE CBSI3aHbI C €T
AQHTHUKAJIBLITHOTEHHBIMU CBOWCTBaMH. K Takum oTHOCSTCS,
HaIpuMep, CBA3bIBAHUE C HOHAMH KaJIbIINS M KPUCTAIIIAMH
THJIPOKCHAINATNTA; C KOMIIOHEHTaMH BHEKJIETOUYHOTO Ma-
TPUKCa; B3aNMOJICHCTBHE C KOCTHBIM MOP(OTeHETHYECKUM
nporenroM (BMP-2) u ycrpanenue 3(p(heKToB 1mocieHero;
ydacTHe B Peryisiuu anonTosa [7,8].

Ilenp mccmenoBanus - aHaau3 B3auMocBs3u Thr83Ala
nonuMopdusma rera MarpukcHoro Gla-mporenHa c pas-
BUTHEM KaTbIU(UKAINH apTepUil HIKHUX KOHCYHOCTEH.

Marepuan u meroabl. Mccnenosano 80 mauueHToB, U3
HUX 40 UMeny MpHU3HAKHU KaTbINU(UKAIH apTepHid HIK-
HUX KOHEUHOCTel (ocHOBHas rpynma) u 40 (KOHTpOIbHAs
rpyIma) He UMend. boabHBIE ¢ TMarHOCTUPOBAHHBIM Ca-
XapHBIM THa0ETOM HE BXOJMIIN HH B O/IHY U3 HCCIIETyeMBIX
TPYIII C IEJNbI0 NCKITIOUEHHS BIMSHUS 3TOT0 (pakTopa Ha
UCCIIEyEMYI0 B3aUMOCBsA3b. KOHTpONIBbHAsS U OCHOBHAs
TPYIIB OOMBHBIX HE OTIMYAIUCH 110 COOTHOLICHUIO JINI]
passoro nona (p=0,369), cpennemy Bospacry (74,4+0,76
npotuB 74,44+0,97, p=0,984) u mokasarenro HHACKCA MAaCCHI
tena (26,02+0,22 mpotus 26,01+0,35, p=0,999). Hanmuune
KA onpenensnu Ha OCHOBaHMM PEHTTEHOJIOTHYECKUX U
JonieporpaguIeckuX JaHHbIX [14].

HWccrnenoBanus MPOBOIMINACEH C COOMIONCHIEM OCHOBHBIX
nonoxkeHuit Kousenuuu Cosera EBporsl 0 mpaBax 4eno-
BEKa U OMOMETUIINHE, a TAKKe XeITbCHHCKOH JeKIapaluu
BcemupHOW METUIIMHCKOW acCONMANNHA 00 dTHYCCKHX
MPUHLMIAX TPOBEACHUS HAYYHBIX MEIULUHCKUX HCCIe-
JIOBaHUI ¢ ydacTreM 4denoBeka (1964, ¢ mociexyrommm
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JIOTIONTHEHUAMH, BKuTtodas Bepcuto 2000 rona). Bee maru-
€HTBI OJIHCAITT HHPOPMHUPOBAHHOE COTTIACHE HA Y4acTHE
B UCCIEIOBAHUAX C MOCIECAYIOIUM 3a00pOM BEHO3HOM
KPOBH HAa FCHETHYECKUH aHau3.

OmnpejeneHne MOITUMOP(GH3MA TEHOB MPOBOIUIH T0-
CpeaCcTBOM METOJa MOJUMMEpPa3HOW IEeNHON peaKkuuu
(polymerase chain reaction, PCR) ¢ mocienyromum
aHAJIM30M JIJTMHBI PECTPUKIIMOHHBIX (parMeHToB Mpu 00-
HAPY)KCHHH UX MyTeM 3IeKTpodopesa B arapo3HOM Telie
(restriction fragment length polymorphism, RFLP).

JI7ist TeHOTUITMPOBAHKSI BEHO3HYIO KPOBb 3a0UpaJIi B CTe-
PHJIBHBIX YCIOBHSX B MOHOBETT 00BbEMOM 2,7 MJI C KaJIMeBOH
COJIBIO STHIICHMAMHUHTETPAYKCYCHOM KHCIIOTHI («Sarstedt»,
I'epmanus), koTopast ciaykujaa aHTHKoarynsHToM. KpoBs
3aMOpaKUBAIN U XpaHWIM npu TeMneparype -20 °© C. JHK
13 HEee BBIICIISUTH, HCTIONB3ysl Habopbl «3orem» (Poccrs).

AwmruruKaimio yqactkarena, conepxaniero cait Thr83Ala
nonuMopgusma B 4-M sk3oHe rena MGP poBoamii ocpen-
CTBOM MaphbI crielin()UUSCKUX MpaiiMepoB: MpsiMoro (sence)
- 5"-TCAATAGGGAAGCCTGTGATG-3" u obparHOTO
(antisense) - 5'-AGGGGGATACAAAATCAGGTG-3".
[Tporpamma aMruiMuKanuy ObUla CIEAYIONICH: JAeHaTy-
panus - 94°C (50 ¢), rubpuauzanus npaiimepos - 64,5°C
(45 c¢), snonranust - 72°C (1 mun), BmMecte 33 nukia. B
JabHEHIIIEM 6 MKJI IPOIYKTa aMIUTH (UKL HHKYOUPO-
Baiu 1ipu 37°C B Teuenue 18 uacos ¢ 3 EJl pecrpukrasbl
Eco477 B 0ydepe R cnenyromero cocraa: 10 MM Tpuc-
HCI (pH 8,5), 10 MM xsopuaa maraust 100 MM xmopuia
kanus u 0,1 mr/mn anbOymuna. Hanuaue B 3748 nosunuu
reHa MGP aneHnHa mpensaTcTBYeT PeCTPUKINH, a MpU
3aMEHEe aJIcHWHA Ha THMHH PECTPHKTa3a paciierisieT

173 n.o.

127 n.o.
46 n.o.

1 2

3 4 5 6
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aMIIMOUIMPOBAHHBIN y4acToK 4-ro 9k30Ha (auHa - 173
napbl a30THCTHIX OCHOBaHMI ) Ha JiBa pparmenta: 127 u 46
nap ocHoBauwii (puc. 1).

Awmrmngukarsl nomydenHoro ¢pparmenra rera MGP nocre
pecTpuKkinu pazbasisin B 2,5% arapo3HoM rese, couep-
JKaleM OpOMUCTBIN 3TUANN. [OpU30HTANBHBIN 2JEKTPO-
¢dopes (0,1A; 140V) npoonuiu B Teyenue 20 muH. Bu-
syanusanuio JITHK nocie anekrpodopesa ocymiecTBisum
MOCPE/ICTBOM TpaHCHILIIOMUHATOpa («brokomy», Poccus).

CratucTHuecKkuil aHaIu3 MPOBOIMIIN C HCTIOIb30BAHUEM
nporpamMel SPSS-17. IIpu 3ToM 10CTOBEPHOCTH pasiu-
YUl onpenensiay no kpurepuo y2 Ilupcona u kputepuro
t CterofenTa. 3Hauenue p <0,05 cuuranan 10CTOBEPHBIM.
Otnomenue mancoB (OR) u 95%-i1 moBepuTeabHBII
HMHTEPpBaAJl paCCYUTBIBATIN MMOCPEACTBOM METOJA JIOTUCTU-
YECKOU PErpeCcCUH.

PesyabraTbl U ux obcy:xkaenne. CylmecTByOT TpH BO3-
MOXKHBIX BapHaHTa reHoTHIa 1o noimmopdusmy Thr83Ala:
Thr/Thr (romo3urotsl Mo OcHOBHOMY ajuteio), Thr/Ala
(rerepo3urotsl) U Ala/Ala (roMO3UTOTHI 10 MUHOPHOMY
amnento) (puc. 1).

I'enorunupoBanue 601bHBIX KA 1 NanueHToB KOHTPOJIb-
HOH rpynmsl o nanHoMmy SNP mo3BoJnino yCTaHOBUTH
9acTOTY, C KOTOPOH BCTPEUAIOTCS ONPE/eIeHHbIEC BapH-
AHTBI 3TOTO T'€Ha, a TaKXKe CPaBHUTh UX MEXAY I'pym-
naMu B I[eJI0oM U 1o nony. IIpu npoBepke cOOTBETCTBUS
pacmpenesicHus ajienceil 3akoHy Xapau-BaitnGepra
YCTaHOBJICHO, 4uTO cooTHomieHue Thr- u Ala-anneneii B
o0eux rpynmnax CylleCTBEHHO HE OTJIMYAETCsl OT OXKH-
naembix (Tabnuna 1).

7 8 9 10 11 12

Puc. 1. Pesynomamul anexkmpogopesa gppaemernmos cena MGP nocie npogedernus: pecmpuxiyuu 0Jis 8bla6/1eHuUs. NOIUMOD-
@uzma Thr83Ala. [Jopoxcku 1, 3, 6, 11 coomeemcmeytom Thr/Thr-eenomuny; 4, 5, 7, 8, 9, 10, 12 — Thr/Ala-eenomuny;,
2 — Ala/Ala-eenomuny

Tabnuya 1. Yacmoma annenvusix apuarnmos u annenei no Thr83Ala nonumopgusmy cena MGP
8 KOHMPObHOUL 2pynne u y 6onbHuIx KA HudcHuX Koneunocmel

KountpouabHnasi rpyna Boabnbie KA
T'omosuroter Thr/Thr, n (%) 13 (32,5) 16 (40,0)
Iereposurotsr Thr/Ala, n (%) 17 (42,5) 19 (47.5)
I'omosuroter Ala/Ala, n (%) 10 (25,0) 5(12,5)
Thr-annens 0,54 0,64
Ala-annens 0,46 0,36
1 0,84 0,03
p >0,05 >0,05
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Tabnuya 2. Cesasze Thr83Ala nonumopgusma eena MGP ¢ KA
Kourpoanb KA Bcero
n 13 16 29
Thr/Thr
% 32,5 40,0
n 17 19 36
Thr/Ala
% 425 47,5
n 10 5 15
Ala/Ala
% 25,0 12,5
Bcero n 40 40 80
100% 100%

=2,088; p=0,352

Tabruya 3. Cesze Thr83Ala nonumoppusma cena MGP ¢ kanvyugurayueii apmeputi (KA)

Y JIUY IHCEHCKO2O U MYIHCCKO20 nojia

Hon I'enorun KonTpoas KA Bmecre
n 3 8 11
Thr/Thr
18,8% 40,0%
n 8 11 19
Thr/Ala
50,0% 55,0%
Ala/Al d > L °
a/Ala
JKeHnunel 31,3% 5.0%
n 16 20 36
Bwmecte
100% 100%
x*=5,031; P=0,081
n 10 8 18
Thr/Thr
41,7% 40,0%
n 9 8 17
Thr/Ala
37,5% 40,0%
Ala/Al d > A 2
a/Ala
MyscamHeL 20,8% 20,0%
n 24 20 44
Bwmecre
100% 100%
¥*=0,029; p=0,986
B Tabnuie 2 npuBeJCHBI Pe3yNbTaThl aHAN3a YaCTOT —
OTHCTBHBIX (beH?TI/IHOB o monmumoppusmy Thr83Ala y “ . o [y -
JIUI] KOHTPOIIbHOU TpyIibl Uy OonmbHbIX KA. Onu cBujie- 1 — o Konmpans
TEILCTBYIOT O TOM, YTO Y MAIMEHTOB C apTEPHOKAIBIINHO30M - —
COOTHOIIIEHHE TOMO3UTOT 10 ocHOBHOMY ayutertto (Thr/Thr), s —
rerepo3urot (Thr/Ala) u ToMO3HUTOT MO MHHOPHOMY asiie- 2
o (Ala/Ala) cocrasister 40%, 47,5% u 12,5%, Toraa Kak ol
B KOHTPOIIBHO# IPYTINE COOTBETCTRYOIIHE TOKA3aTEIH CO- 5 .
craBw 32,5%, 42,5% u 25%, cooTBeTCTBeHHO. Pazmiuns e TherThe Theidla AlAla

B pacIpeaeIeHNH Pa3InIHbIX BAPHAHTOB TEHOTHIIA MEKITY
6ompHBIME KA 1 310pOBBIMHE MTAITMEHTAMH HE BEIXOJTUITH 32
TIPEJIeITBI CTATUCTHYCCKOM 3HAYUMOCTH (pHC. 2).

Amnanuz pacnpeaciacHus recHOTHUIIOB B I'PyIIIIaX CPABHCHUA
C Y4YCTOM 110J1a ITO3BOJINI BBISIBUTH CYIIICCTBCHHBIC pa3Jin-
qns. B 1CJIOM COOTHOIIICHUE IBYX BAPUAHTOB TOMO3UTOT U

© GMN

‘ BapHaHTH noaHMopdHIMa ‘

Puc. 2. Yacmoma annenvnvix eapuanmos cena MGP no
noaumop@usmy Thr83Ala y bonvueix xarvyudurayueri
apmepuil u 8 KOHMPONBLHOU cPYNNe. p — CMAMUCIMUYECKAs
BHAYUMOCMb OMIAUYUL NOKAZAMeENell N0 Y-Kpumepuio
Iupcona
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rerepo3urot (Thr/Thr: Thr/Ala: Ala/Ala) y sxeHumH 1 Myx-
YHH C ITpU3HaKaMu u 0e3 npusHakoB KA He oTinyanoch
(tabnmua 3). Y nanuMeHToB OCHOBHOM I'PYIIIBI OHO COCTa-
Bui10 40%: 55%: 5% nns xenmwH u 40%: 40%: 20% nns
MY’KUHH, a y TAIlUEHTOB KOHTPOJIBbHOM rpymnmsl - 18,8%:
50%: 31,2% nns sxenuus (p=0,081) u 41,7%: 37,5%:
20,8% nnsa myxuut (p=0,986). OnHako, J1eTKO 3aMETUTh,
YTO 10 ATOMY [TOKa3aTeJI0 NPEICTABUTEIN KEHCKOTO 10JIa
3HAYUTENILHO OJIMKE K YPOBHIO CTAaTUCTUYECKON 3HAYNMO-
CTH, YEM MY)KUHHBI.

My araHHE
P=0411
45 - KA
] P = 0,E55 OKeHTpOnG
35 -
30 4
? P - 0046
2 26 T ]
20 - —
15
10 -
&
e T T
The'Thr Theidila AlalAla
A HIITAFEL
01 I P =0,76
5a P=10,160
|
40 - B=10,036
1
# 30
20 4
10 4
04 T T
The'Thr Thrihla AlaAla

Puc. 3. Yacmoma annenvnvix sapuanmos cena MGP no
nonumopgusmy Thr83Ala y myoicuun u dcenuun ¢ Kaio-
yugurayuel apmeputi u KOHMPOJLHOLU PYNNbL

VY jKeHIIMH pa3HuLa Mex 1y OosbHbIMH KA ¥ marueHTamu
0e3 MPU3HAKOB aPTEPUOKANIBIHO3a 00HAPYKMIIACH MPH
CPaBHEHUH OTAEJBbHBIX BaPUAHTOB T'€HOTHIIA MEX]IY CO-
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60ii (puc. 3). Tak, BBIICHUIOCH, YTO B KOHTPOJIE YaCTOTa
TOMO3HUTOT [0 MUHOpHOMY autentto (Ala/Ala) cyiectBeHHO
BhIiIe, yeM y 0ombHbIX KA (31,3% nporus 5%, p=0,036).

C MOMOIIIBI0 METO/IA JIOTUCTHYCCKOM pEerpeccru MoKa3aHo
(Tabnuua 4), yto y *eHIuH ¢ reHotunoM Ala/Ala puck
KA cocrasnser 0,075, ecnmu CpaBHUTH C TOMO3UTOTaMHU
no ocHoBHoMmy ajutento (p=0,044). Oto o3Hauaet, 4YToO
JKCHIIMHBI TIOXKUIIOTO M CTaPYECKOr0 BO3pPAcTa, rOMO3HU-
roTHele o ayiento Ala, umeror puck KA B 10 pa3 Huxe,
yem romo3urotHeie o Thr/Thr.

Ymensbiuensiit puck KA y sxeHuuH ¢ renorunom Ala/Ala
NPOSIBIISIETCS U NIPU CPAaBHEHMHU UX ¢ Hocutensimu Thr-
amenst (Thr/Thr + Thr/Ala) u otaensHO rerepo3uroramMmu
(Thr/Ala). B nepBom ciyuae nokasarens OR pasen 0,116,
a Bo BropoM - 0,145. OnHaxo, BBUIYy HEIOCTATOYHOIO
KOJIMYECTBA HAONIOJCHUN MMOKa3aTeslb CTAaTHCTUYECKOM
3HAUUMOCTHU P HE JOCTHrajl OOIIENPHHSATOrO YPOBHS J0-
CTOBEPHOCTHU U COCTaBUJI, COOTBETCTBEHHO, 0,063 11 0,105.

Takum 00pa3oM, €CTh OCHOBAaHHS YTBEPXKIaTh, YTO y
JKEHIIIMH HOCHUTENILCTBO Ala-ajiesnsi B TOMO3UIOTHOM CO-
CTOSIHHH SIBJISICTCS (PAKTOPOM, KOTOPBIH MpPEI0TBpaIacT
pa3BUTHE aAPTEPUOKAIBIMHO3A B IIOXKWIOM U CTAPUYECKOM
BO3pacTe.

ITomrydyeHHbIE HAaMU PE3yIbTaThl MOJIEKYJISIPHO-TEHETH-
YECKUX MCCIIENOBaHUI Yy OOJBHBIX C KaJblU(UKannen
apTepuil HUKHUX KOHEYHOCTEH UMEET CMBICII CPABHUTD C
JIAHHBIMH, KOTOPbIE OBLTH TTOJTYYEHBI ITPU U3YUYECHHH CBSI3U
Thr83Ala nonumopduszma rera MGP ¢ cambimu pacripo-
CTPaHEHHBIMU OCJIO)KHEHHUSIMH aTepOCKIEPOTHUYECKOTO
mporecca - oCTpbIM KopoHapHbIM cuHIpoMoMm (OKC)
U MIIEMHUYECKHUM aTepoOTPOMOOTHYECKUM HHCYIBTOM
(MATH). [lanHbIe A7 TaKOTO CPaBHEHHS 3aMMCTBOBAHbI
u3 pabor yaboparopuu MOJIEKYJISPHO-TeHETHYECKUX HC-
cnenoBanuii CyMCKOTO TOCYIapCTBEHHOTO YHHUBEPCHUTETA
[2,5] n mpencTaBneHs! B Tabnuie S.

Tabnuya 4. Pesynemamul ananusa accoyuayuu Thr83Ala nonumopgpusma eena MGP ¢ kanvyugpuxayuetl apmepuii
HUIMCHUX KOHEUHOCEl Y HCeHWUH U MYHCUUH (MenOO T02UCMUYECKOU peepecculil)

95% AU nnsa OR
I'enorun KP C11 CB P OR Huxnuii | BepxHuii
B Thr/Ala -0,096 0,501 0,037 0,847 0,908 0,340 2,424
cero
Ala/Ala -0,901 0,663 1,847 0,174 0,406 0,111 1,490
Thr/Ala -0,662 0,821 0,651 0,420 0,516 0,103 2,578
JKeHmmue!
Ala/Ala -2,590 1,288 4,046 0,044 0,075 0,006 0,936
Thr/Ala 0,105 0,679 0,024 0,877 1,111 0,294 4,205
My KUnHBI
Ala/Ala 0 0,822 0 1 1 0,200 5,004

npumedanue: OaHHble OMHOCUMETbHO 20MO3U20om no ocnosrnomy aienio (Thr/Thr). KP — koeggpuyuenm peepeccuu,
CII — cmanoapmuas owubka, CB — cmamucmuxa Banvoa, P — nokazamens cmamucmuieckoi 3Ha4umMocmu,
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Tabnuya 5. Cpasnumenvhas xapakmepucmurxa pacnpeoeienus cenomunos (6 %) no Thr83Ala nonumoppusmy
eena MGP y 6onvnoix KA, ocmpwim koporaphvim cunopomom [2]
U UMeMUYecKuM amepompomobomuieckum uncyiomom [5]
. . Nmemuyeckuii
AprepuajbHas OcTpslii KOPOHAPHBIIT .
aTepoTpOMOOTHYECKHUIT
KaJabIupuKanus CHHIPOM
Tenotun HHCYJIBT
BoJe3nb KonTpoas boJie3nn KonTpoas BoJie3nb KonTpoas
(n=40) (n=40) (n=115) (110) (170) (124)
Thr/Thr 40,0 32,5 42,6 43,9 39,4 34,7
Thr83Ala Thr/Ala 47,5 42,5 43,5 459 48,8 53,2
Ala/Ala 12,5 25,0 13,9 10,2 11,8 12,1

[IpuBeneHHBIC TaHHBIC YKA3BIBAIOT HA TO, YTO IIPOIICHT T'0-
MO3HTOT 10 MHHOpPHOMY ayutento (Ala/Ala) B KOHTpOIBEHON
rpymre y manueHToB ¢ KA Oosee yeM B [1Ba pa3a BEIIIIE
(25%) B cpaBHEHHMH ¢ KOHTPOJBHBIMH TPYNIIAMHU JBYX
Ipyrux ucciegosanui - 10,2% u 12,1%, cOOTBETCTBEHHO.
B 10 ke Bpems, IPOIEHT TaKUX TOMO3UTOT y OONBHBIX
KA (12,5%) oTBewyan mpuBEICHHBIM BBIIIC JAHHBIM IS
koHTpoJis B uccnenoanusax ¢ OKC u MATHU.

[TpuHMMas BO BHUMaHHE TO OOCTOSITEILCTBO, YTO TOMO-
3UTOTHOE COCTOSTHUE MUHOPHOTO aJulelisl y KEHIIUH Ipe-
MISATCTBYET pa3BUTHIO KA, 10CTaT0YHO NMPHUBIIEKATEIEHBIM
SIBIISIETCSI TIPE/ITIOJIOKEHHIE O BO3PACTHOM ((H3HOIOTHYE-
CKOM) ITPOMCXOKAECHUHN apTePUOKAIIBIIMHO3A. [IocKoNbKy B
Hamel paboTe MaMeHTHI ¢ CaXxapHbIM THa0eTOM, KOTOPBIi
SIBISIETCS] OJJHOW M3 TaBHBIX MpHunH KA, nckimovanich
KaK M3 OCHOBHOH, TaK M U3 KOHTPOJIBHOM TPyIII, TO HAJIN-
YHe WIA OTCYTCTBHE MOPAXKECHUH apTepuii JOMHKHO OBITh
00yCIIOBIIEHO KaKUMHU-TO IPYTUMH (akropaMu. OXHUM 13
Takux (PaKTOPOB MOXKET OBITH HACIIE/IICTBEHHAs IIpeapac-
MTOJIOKEHHOCTh, 00ycloBNeHHas B ToM uncie Thr83Ala
momumopdmmom reHa MGP. [To Hamum JaHHBIM, MOYKHO
MIPEATIONOKNTh, YTO KEHIIUHBI, TOMO3UTOTHBIE TI0 Ala-
QIIJIETTIO, SIBIISIOTCS «HEHOPMATIBHBIMIY, HITH «OOIBEHBIMH
Ha000pOT», MOCKOJIBKY WX T€HeTHYeCKHi (akTop mpe-
MSTCTBYET (PU3MOIOTHYECKOMY CTApEHHIO apTepuii, mpu-
cymieMy OONBIINHCTBY JIIOZICH B ITOXKHIIOM M CTApPIECKOM
BO3pacre.

3amMeHa TpeOHMHA Ha AIAaHHUH B 83-M ITOJIOKESHUH MOJICKYJTBI
MGP MoKeT cKa3bIBaThCS Ha (PYHKIIMOHAIBHBIX XapaKTe-
pucTHKax OerKa 1, B YaCTHOCTH, Ha €r0 aHTHKAIBIIHNHOT CH-
HBIX cBoMcTBax. [locnemnme, kak H3BECTHO, IO Ceil IeHB
KpaifHe 3HAYUMBI TSI TIPSIOTBPAIICHIS KaIbITH(PUKAIIN
apTepuii, 0 YeM CBHICTEIBCTBYIOT OITBITHI C TEHETHICCKHI
HOKayTHpoBaHHEIMH MGP (-/-) mermamu [10] 1 Bocmpo-
W3BEJICHHE C MOMOIIBI0 BapdapuHa MequaKaIbI[nHO3a
aopThl y KpbIc [12].

BriBobI:

1. OTnmumst B pactperienneHnH pa3HbIX BApHAHTOB TEHOTHITA
o Thr83 Ala mommmopdu3my rena MGP Mesxmy 60IpHBEIMI
KA u 3710pOBBIMU MAIIMEHTaMH HE BBIXOST 3a TPAHUIIBI
CTaTHCTHYECKOW 3HAYNMOCTH.

© GMN

2. IIpm pacnpenieneHny TEHOTHIIOB B TPYTIIIaX CPAaBHEHUS,
pa3eNIeHHBIX 10 MOJy, YCTaHOBJICHO, YTO y KCHITUH
HOCHUTENIECTBO Ala-ajiens B TOMO3UTOTHOM COCTOSTHUH
ABISIETCST (PAKTOPOM, KOTOPBIN ITPEAOTBPAIIACT PAa3BUTHE
apTeprockiepo3a MenkeOepra B IOKHIIOM 1 CTapPYECKOM
BO3pacTe.

JIMTEPATYPA

1. Araman 10.A., I'pex A.B., Ononounckas H.A. HUccne-
JIOBaHNE KaJTbIU(HUKAIIN COCY0B HIDKHIX KOHEUHOCTEH
y JIMII TIOKWJIOTO M CTapyeCKOTO BO3pacTa. AKTyalbHbIC
pobIeMbl coBpeMeHHO# Meautubl 2011; 4 (36): 8-12.
2. T'ap6ysosa B.IO., I'yp’sroBa B.JI., [Tapxomenko O.M.
n ap. YacTora aienbHbIX BAPHAHTOB T'€Ha MAaTPUKCHOTO
Gla-porenHa (MGP) y GONBHBIX OCTPBIM KOPOHAPHBIM
cuaapomom. Ousnonornyeckuit xxypran 2011; 57 (3):
16-24.

3. Ena JILM., Apremenko B.O., Yasuo I1.I1. u np. Aprepu-
aJIbHAs! JKECTKOCTh U cocynucToe ctapeHaue [Ipakriueckast
anriogoris 2007; 2: 14-15.

4. Tamaesa T.B., bparyces B.B. Cocyamcras xambIiuduka-
LS. peajgbHOCTh U TUIIOTE3bl. 310poBbe YKpauHsl 2014;
11(2): 56-60.

5. Ataman A.V., Garbusova V.Y., Ataman Y.A. Investigation
of the MGP promoter and exon 4 polymorphism in patients
with ischemic stroke in the Ukrainian population. J. Cell.
Mol. Biol. 2012; 10 (1):19-26.

6. Cancela L., Hsiehg C.-L., Francket U. Molecular struc-
ture, chromosome assignment, and promoter organization
of the human matrix Gla protein gene. J. Biol. Chem. 1990;
265: 15040-15048.

7. Doherty T.M., Fitzpatrick L.A., Inoue D. et al. Molecular,
endocrine, and genetic mechanisms of arterial calcification.
Endocrine Rev. 2004; 25: 629-672.

8. Guzman R.J. Clinical, cellular and molecular aspects
of arterial calcification. J. Vasc. Surg. 2007; 45 (Suppl
A): 57-63.

9. Hale J.E., Williamson M.K., Price P.A. Carboxyl-
terminal proteolytic processing of matrix Gla protein. J.
Biol. Chem. 1991; 266: 21145-21149.

10. Luo G., Ducy P., McKee M.D. et al. Spontaneous cal-
cification of arteries and cartilage in mice lacking matrix
GLA protein. Nature 1997; 386: 78-81.

77



11. Price P.A., Rice J.S., Williamson M.K. Conserved phos-
phorylation of serines in the Ser-X-Glu/Ser(P) sequences
of the vitamin K-dependent matrix Gla protein from shark,
lamb, rat, cow, and human. Protein Sci. 1994; 3: 822- 830.
12. Price P.A. Faus S.A., Williamson M.K. Warfarin causes
rapid calcification of the elastic lamellae in rat arteries and
heart valves. Arterioscler. Thromb. Vasc. Biol. 1998; 18:
1400-1407.

13. Price P.A., Faus S.A., Williamson M.K. Warfarin-
iduced artery calcification is accelerated by growth and
vitamin D. Arterioscler. Thromb. Vasc. Biol. 2000; 20:
317-327.

14. Raggi P., Bellasi A. Clinical assessment of vascular
calcification. Adv. Chronic Kidney Dis. 2007; 14 (1): 37-45.
15. Rice J.S., Williamson M.K., Price P.A. Isolation and
sequence of the vitamin K-dependent matrix Gla protein
from the calcified cartilage of the soupfin shark. J. Bone
Min. Res. 1994; 9: 567-576.

SUMMARY

ANALYSIS OF THE ASSOCIATION BETWEEN
THR83ALA POLYMORPHISM OF MATRIX GLA-
PROTEIN GENEAND LOWER EXTREMITY ARTE-
RIAL CALCIFICATION

!Ataman Yu., ‘Ermolenko T., °Grek A.,'Zharkova A.,
3Qvechkin D.

Sume State University, Medical Institute, *Department
of Family and Social Medicine, *Department of Internal
Medicine; 3Department of Surgery and Pediatric Surgery
with the course of Urology, Ukraine

Lower extremity arterial calcification (AC) is a common
pathological process that has independent significance in
the pathogenesis of many cardiovascular diseases. There is
evidence that development of AC associated with Thr83Ala
polymorphism of matrix GLA-protein gene.

The objective of this study was to examine the association
between Thr83Ala polymorphism of matrix Cla protein
(MGP) gene and AC in male and female subjects of the
Ukrainian population.

40 AC and 40 healthy controls were recruited to the study.
MGP exon 4 Thr83Ala polymorphism (rs 4236) was exam-
ined using the polymerase chain reaction with subsequent
restriction fragment length polymorphism analysis.

The obtained data show that the substitution of threonin
by alanine at position 83 in a molecule of MGP can affect
its functional characteristics and anticalcinogenic proper-
ties. The distribution of homozygous carriers of a major
allelic variant, and heterozygous and homozygous minor
allele variants of Thr83 Ala polymorphism in patients with
AC was 40,0%, 47,5%, and 12,5% respectively. The cor-
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responding distribution of variants in the control group was
32,5%,42,5% and 25,0% (p=0,352 by %2 —test). In women
who are carriers of Ala/Ala-variant, CA occurs more rarely
than in men with the same genotype (p=0,036 by x2 —test).

The substitution of threonine by alanine due to MGP exon 4
Thr83Ala polymorphism is related to a decrease in the like-
lihood of CA in female persons in the Ukrainian population.

Keywords: lower extremity arterial calcification, matrix
Gla protein, gene polymorphism.

PE3IOME

AHAJIN3 CBSI3U THRS3ALA MTOJJUMOP®U3MA
T'EHA MATPUKCHOI'O GLA-ITPOTEMHA C PA3-
BUTHUEM KAJBIIUOUKALIUU APTEPUIA HUK-
HUX KOHEYHOCTEM

!Araman FO.A., ‘Epmonenko T.C., 2I'pek A.B.,
’Kapkosa A.B., *Oeuxun /I.B.

Cymckoil 2ocyoapcmeenHolil yHugepcumen, MeOUyuHCKull
uncmumym, ‘kagedpa cemeiinoi u coyuanbHOU MeOUYUHbl,
2kagheopa enympennetl meouyunbl, kapeopa xupypauu ¢
O0emcKoul xupypeueti u Kypcom yponoauu, Yxpauna

Kanbrmguxanys aprepuii HIKHUX KOHEUHOCTEH SIBISIETCSE
BECHbMa PACIIPOCTPAHEHHBIM [1ATOJIOTHYECKUM IIPOLIECCOM,
KOTOPBIM UMEET CAMOCTOATEIbHOE 3HAaUCHHUE B PA3BUTUU
CepIIEYHO-COCYAUCThIX 3a0oneBannii. IMeroTcsl naHHbIe,
YTO C pa3BUTUEM KaJIbLIMHO3a apTEpUil CBA3aHA MyTalLUs
rena nporeuda MGP no Thr83 Ala nonumopdusmy.

Llenpto mccineqoBaHus SBUJICS aHANU3 B3aMMOCBSI3H
Thr83Ala monumop¢usma rena marpukcuoro Gla-
NPOTEHHA C PA3BUTHEM KaJIbIM(UKALIUH apTEPHIA HIDKHUAX
KOHEYHOCTEH.

B uccnenosanuu npunsanu yuactue 80 manuenrtos, 40
M3 HUX UMCJIU MPU3HAKN KaJIbIIMHO3a apTepI/Iﬁ HWXHHUX
koHeuHocTel. Omnpenenenue amienbroro Thr83Ala mo-
numopdusma rera o6eirka MGP npoBeneHo MeTonoM mo-
JMMEpPa3HOH LIEMHON peaklUK, YCTaHOBJICHUE HATUYUs
KanbIU(UKAIMK apTepuil — PEHIeHOJIOTHYECKUM U JI0T-
eporpapuyecKuM METOJIAMH.

[Tony4eHHbIE TaHHBIE CBUJIETEIILCTBYIOT O TOM, YTO 3aMEHa
TPEOHHHA Ha aJJaHUH B §3-M MOJI0KEeHUH MoJeKyasl MGP
MOXKET CKa3bIBaThCS Ha (PyHKIIMOHAIBLHBIX CBOMCTBAX Oell-
Ka, B YaCTHOCTH, Ha €T0 aHTHKAJIBI[HHOTEHHBIX CBOMCTBAX.
[Tpu pacnpeneneHUn TEHOTHUIIOB B IpyINax CpaBHEHUS,
pa3JeNeHHbIX 10 I0Jy, YCTAHOBJICHO, YTO Y XKCHIIUH
HOCHTENILCTBO Ala-ajsiens B TOMO3UTOTHOM COCTOSIHUH
sBysieTcsl (PAaKTOPOM, KOTOPBIA MpeJoXpaHseT pa3BUTHE
apTepHaIbHOIO KaJIbIIMHO3a B MOXKWIOM U CTApP4E€CKOM
BO3pacTe.
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POJIb TIOJIMMOP®U3MOB SLC2A9 1 ABCG2 'EHOB
B BOSBHUKHOBEHUMU I'MITEPYPUKEMUU U IIOJAI'PBI (OB30P)

®DajeeBa A.A., [Ipucryna JI.H., [Toropenosa O.C., Kupuuyenko H.H., Ilynuenko N.A.

Cymckuil eocyoapcmeennvlil ynusepcumem, Meouyunckuil uncmumym,
Kagedpa sHympeHHe MeOuyuHsl NOCAeOUNIOMHO20 00pasoeanus, Ykpauna

I'enernueckue GakTopbl UTPAIOT BAKHYIO POJIb B [IATOrCHE-
3€ MOAArpsl ¥ peryisaiiy ypoBHel ModeBoi kucnotsl (MK)
[1,17]. HacnemyeMOCTh KOHIIEHTPAIUK yPaTOB CHIBOPOTKU
cocrtasnsieT 40-70% [29], npeanonarasi, 4T0 TeHETHUECKHE
BapuaIMy MOTYT BIUATH Ha ypoBHU MK depes perynsiuio
ee cuHTe3a, peabcopbumu u sxckpernuu [7]. [Momarpa
aCCOIMMPOBaHa C CaxapHbIM JIHAa0ETOM, apTepUabHOM
runepreH3ueil [5], yactora ee pacTeT Takke BBHILY pocTa
nokaszareseil pacpoCcTpaHeHHOCTH OXKUPEHUS U UHCYITHU-
Hope3ucteHTHOCTH [30], onmHAKO, MEXaHU3MBI, OOBSCHS-
IOIINE CBSI3b KOMIIOHEHTOB METa0OJIMUECKOTO CHHIpOMa
C TUTIEpYPHUKEMUEH, 10 KOHIIa He OnpeneseHsI [4].

MK cunresupyetcs B nedenu, 70% ee BBIBOAUTCS MOYKA-
MH, & YPOBEHb B KPOBH OITPECISETCS 0aaHCOM MEXIy
abcopOIMelt U ceKkperrell ypaToB uyepe3 MPOKCUMAaIbHbBIC
KaHanbIpl TTouek [19]. CHKeHHas dKCKpelusl ypaTroB
ABJISIeTCA NPUYMHON runepypukemun B 90% ciyuaes [6].
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Ha ocHOBe mouedHoM IKCKpEIH ypaToB TUIepPypPUKEMUs
KJIacCU(UIMPYETCs Ha TUIT THIIEPIKCKPELIUH yPaTOB U TUIT
THITO9KCKPEIINH 3a CUET MOBBIIIEHHOM peabcopOunu [14].

BONBIIMHCTBO TeHOB, aCCOIMUPOBAaHHBIX ¢ YpoBHeM MK
nIIn HOHanOﬁ B IIOJJHOI'CHOMHOM acCCOILlMaTHBHOM HC-
cinenoBanuu (genome-wide association study), KOAUPYOT
MMPOTEHUHBI, KOTOPBIC BOBJICUCHBI B CUCTEMY IMOYCHHOTO
TpaHcnopTa yparos, Hanpumep, SLC2A9 (solute carrier
family 2, member 9) u ABCG2 (ATP-binding cassette,
family G) — xoponIo U3BECTHbIE I'€Hbl ypaTHBIX TPaHC-
MOPTEPOB, OTBEYAOIIHE 32 MX peadCOPOLIUIO M IKCKPELIUIO
[13,14,27].

Llenbro nMCClIEIOBAHNUS SIBHJICS] aHAIU3 COBPEMEHHOTO CO-
CTOSIHHSI BOIIPOCA T10 OMPEISIICHNIO POIIH IOIMMOP(H3MOB
slc2a9 u abcg?2 reHOB B BOBHUKHOBEHUH THIIEPYPHUKEMHH
H TTO/IATPBL.
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IIpoBenen ananu3 peTpoCHEKTUBHON U TEKYLIEH HayYHOU
MH(OPMALIUH O CIIETYIOIINM BOIPOCaM:

1. Cmpyxmypa u norumopgpusm cena SLC2A49. T'en
SLC2A9 pacrionokeH Ha KOPOTKOM riede 47 XpoMoCOMBbI B
6.1 no3uIMK, KOAUPYET MEPEHOCYHK ITFOKO3bI U ()PYKTO3BI
— GLUT9Y, KOTOpBIii SABISCTCS TaKkKe BHICOKOCTICIH(pHUe-
CKHM TPAHCIIOPTEPOM YPATOB B KJIETKAX MPOKCHMATBHBIX
MMOYCYHBIX KaHAJIBIICB, HEITOCPEJACTBCHHO BIIMsS Ha pead-
copbuuto MK [19].

GLUT-9 tpaHcnopTep 3KcHpeccupyeTcs Ha renarolurax,
XOHApOLUTaX, MTHTCCTUHAJIbHBIX KJIETKAX, J'leﬁKOL[HTaX, OIIN-
TEeNMAIIbHBIX KIIETKaX movek [3,22], oaHako, ero GpyHKuus B
XOHJIpoIMTaX U tekikormrax HemsBectHa. GLUT-9 cymectny-
eT B IByX n3o(hopmax: 9a (pacronoxeH Ha 6a3onarepaibHOi
MeMOpaHe, TPAHCIIOPTHPYET YPaThl U3 KIETOK IPOKCHMaJIb-
HBIX KaHAJTBIICB) ¥ 9b (Ha aruKaibHOI MeMOpaHe, TPaHCIIop-
TUPYET ypaThl B KJIETKH MPOKCUMAIBbHBIX KAHAJIBLIEB), MOYKET
OBITh YaCTUYHO MHT'MOMPOBAH YPUKO3YPHUIECKUMU areHTaMU
(mpobenenu, 6enz0pomapoH, Jo3apraH) [2,9].

Rule A.D. et al. [20] uaenTudunupoBaiu 63 moauMop-
¢u3Ma 1o TUIYy «3aMEHbl IMHUYHOTO HYKJICOTHIA»
(SNP) y nur 6enoit pacet 1 53 SNP y adpoameprkaHIieB.
Haubornee ctatucTu4eck 3Ha4uMbIMU ObLTH 1511723439
u rs13113918. [To nanHbIM Apyrux y4eHsix [7,8] Hau-
OoJiee 3HAYUMBIMH MOJUMOP(PHU3MAMU, CBI3aHBIMHU
C TUIIEPYPUKEMUEH U TSKEIOH IOAArpoH, SIBJISIOTCS
rs16890979 B eBpomeiickoi momynsiuuu ¥ rs3733591
B KUTaMCKOW M simoHCKOW momymsmusx; rs16890979
HAXOIUTCs B 8™ 9K30HE I'eHa, MPUBOJUT K 3aMEHE aMu-
HOKHCJIOTBI BaJMHA HA U30JICHIIUH B 253 MMOJIOKEHHH,
aCCOIMUPOBAH C YPOBHEM KpEaTHMHHHA U CKOPOCTBHIO
KI1yOOUYKOBOW (HMIBTpPALMU, YEM MOXKHO OOBSCHUTH
posib MK B BO3HMKHOBEHHMH XPOHHYECKOW OOJ€3HU
nouek [23]. [lo nanueiM Parsa A. et al. [17] kaxnas
komust MunopHoro Ile amens Val25311e nonmumopdusma
CBsI3aHa CO 3HAYUTENbHBIM CHUXeHHEeM ypoBHel MK (1o
0,44 Mr/151) ¥ CHCTOUYECKOTO apTEPUATILHOTO TaBICHHS
Ha 1.5-2.2 MM pT. cT. Biugaue munopHoro ammens T
(rs11722228) SLC2A9 rena accouuupoBaHo C THIEPY-
puKeMHel, TTaBHBIM 00pa3oM, y JKEHIIUH KHUTahCKON
nonyssuu [9].

Brandstatter A. et al. [4], uccienoBas 4 noiuMopgdusma
SLC2A9 (rs6855911, rs7442295, 1s6449213, rs12510549),
MPUIIIIN K BBIBOZY, UTO KaXXJask KOs MUHOPHOTO aJlJICJid
cHwkana yposenb MK B cpeanem Ha 0,3 mr/mi, Oomnee
cunbHas cBa3b AaHHBIX SNP ¢ ypoBHem MK BbIsBIEHA
y KeHIIKuH. He BBISIBICHO CBSI3U MOIUMOP(U3MOB, B TOM
gucie u rs16890979, ¢ KOMITOHEHTaAMH META00IMYECKOTO
CUHJIpOMa, CaxapHbIM JHa0eTOM 2 TUIIa, YPOBHEM TPHIIIU-
LEPU/IOB, COOTHOLICHUEM albOyMHUH-KPEaTHHUH B MOUe
[4,7,15,23]. Takum oOpa3oMm, oOIIen3BeCTHBIC (HAKTOPHI
pHCKa THIIEPYPUKEMHH HE UMEIOT CBSI3U C MOJIUMOPPU3-
Mamu SLC2A9 rena [20], X0Ts B X0€ MHOTUX HCCIEI0-
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BaHMI OOHapyKeHa CHIIbHAs CBS3b MEXIy ypoBHeM MK
U (pakTOopamMH KapAnOBaCKyYJISIPHOTO pucka [4].

2. Cmpyxmypa ecena ABCG2. Ten ABCG2 ATO®-
CBSI3BIBAIONIETO KacceTHoro TpaHcroprepa (ABC) cemeiicTpa
G, noxamm3oBaH B 1okyce MIM 138900 na 4922 xpomocome,
KOJIMpYeT OEJIOK, OTBETCTBEHHBIH 38 PE3UCTEHTOCTh K PaKy
MOJIO4HOI# kenessl (Breast cancer resistance protein - BCRP),
KOTOPBII IIPH 3TOM SIBIISIETCS] TPAHCTIOPTEPOM YPATOB U pas-
JIMYHBIX JIGPUBATOB ITyPHHOB, KCEHOOMOTHKOB, TOP(HPHHOB,
MPEAYIPEKAAL UX aKKyMYJSALUIO B OPUTPOLUTAX, a TAKKE
ACCOIMHMPOBAH C TPAHCIIOPTOM aJIOIyPHUHOJIA U OTBETOM Ha
Hero. Dtot Oestok umeer oauH AT®-cBs3bIBarOLIMil TIOMEH
Ha koH1e NH2 u1 o COOH-TepMuHa TpaHCMeMOPaHHBIX
CEeTMEHTOB [26].

ABCG?2 B HauOoOJIbIIEM KOJIUYCCTBE IKCIPECCUPYCTCS B
IUTAleHTe, Ceplle, SMYHUKAX U Moukax (Ha anuKaIbHON
MeMOpaHe MPOKCUMAIbHBIX OYEUHBIX KaHAJIBIIEB), Oosiee
HU3KUE YPOBHU — B IIEYCHHU, TOJCTOW U TOHKOW KHIIIKE,
mo3re. B OITYXOJICBBIX KJICTOYHBIX JIMHUAX OKCIIPECCHUA
ABCQG2 obHapyxuBaeTcsi B MOJIOUHOI kKejie3e, TOJICTON
KHIIKE, JKeTylIKe, Py Muesnome, capkome [19].

3. Honumopgpusm ABCG?2 eena. CeKBEHUPOBAHHUE TCHA
ABCQG?2 BeisiBuiio 6osee 80 pa3nuuHbIX BapHaluil mpu-
POAHBIX MocienoBaTenbHOCTel [21], HEKOTOpBIE U3 HUX
NPUBOJAT K (PyHKIIMOHAJIBHBIM U3MEHECHHSIM OCJIKOB.
SNP rs2231142 B 5-m sx30He ABCG2 rena nzyuancs B
XOJIE MHOTHX MCCJIEIOBAaHUH. DTOT BapUaHT BCTPEUaeTCs
C HU3KOH 4acTOTOW y JUI[ apoamMepukanckoro (2-5%),
esporneiickoro (11-14%), ucnanckoro (10%), OmmKHEBO-
ctouHoro (13%) mpoucxoxaeHusi, C BHICOKOH 4acTOTOU
—y kuraiines (35%) u smonies (35%) [11,18]. rs2231142
BapUaHT MPUBOAUT K 3aMEHE aMHHOKHCIIOTHI IIIyTaMUHA
Ha u3uH (Q141K), nmes cunbHy0 cBs3b ¢ ypoBHeM MK 1
nogarpoi y it 6eroit pacel u adpoamepukaniies [7,9,10].
CHwmxkast ATO-Hyr0 akTHBHOCTS, 1$223 1142 momumophusm
ACCOLIMUPOBAH C YMEHBIICHHEM TPAHCIOPTHOH (QyHKIUH
BCRP na 53% [27,28]. [lonoaHuTeNbHAs KOMUS MUHOP-
Horo T-ajutesnsi CBsi3aHa C MOBBIIIEHHEM CHIBOPOTOYHBIX
yparoB npuOIu3uTensHO Ha 0,3 MI/UT Ha KaXIyI0 KOTTUIO
Cpeau MHIMBHIOB eBporeiickoil nomynanuu. Kpome toro,
T-anesnp accolupoBaH ¢ OoJiee BEICOKOH CTENEHBIO TUITep-
ypuKeMun y MyxuuH [9], Toraa kak rs16890979 SLC2A9
cBsi3aH ¢ Oonee BeicokuM ypoBHeM MK y skenmuH [7].

Matsuo H. et al. [13,14] moka3anu, uro Q126X rs72552713
(GIn126Ter) — nonumopdusm 4-ro sxzona ABCG2 rena —
MOBBIIIAET PUCK TTOJIArPbI B SITTOHCKOH MOIYJISIIUN (MH/IEKC
nrancoB 5,9) B Oosbiieii crenenu, yem Q141K BapuanT
rs2231142 (GIn141Lys). 10% u3 Bcex n3y4aembIX Ialu-
CHTOB C IMOJArPOi MMeNIM KOMOUHAINIO TeHOTUITOB Q126X
u Q141K, uro npuseno k cumkennto pynkimun ABCG2 Ha
75% 1o cpaBHEHHMIO C TTALUEHTaMHU, KOTOpPbIE OBbLIN TOMO-
3MTOTHBI 10 OCHOBHOMY ajuienito C B 000OMX BaphaHTax.
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Cpenu anneneit atux nonumopduszmos A amiens 141K
CBSI3aH ¢ HU3KUM ypoBHeM 3kcipeccu ABCG2 u ymeHs-
mraetT AT®-3aBHCUMBII TPAHCIIOPT YPATOB 110 CPABHEHHIO
¢ reHoM aukoro tumna [7], T annens 126X yxyamaeT skc-
npeccuto ABCG2, cHmkast ero TpaHCHIOPTHYIO aKTHBHOCTh
[12]. A amnens 12M ABCG2 rena npoayiupyeT 0e10K co
3HAUUTENBHO MEHbIIIEH CTIOCOOHOCTHIO TPAHCIIOPTHPOBATh
HEKOTOpBIE Mpenapartsl [16].

Zhou D. et al. [32] mpoBesu aHaIM3 aUIeIbHBIX YaCTOT TPEX
SNP (Q141K, V12M u Q126X), koTOpBIil OKa3al, 4YTo MHU-
HopHbIH A amens Q141K obHapyxeH B 49,6% XpoMocom
OO0JBHBIX TIOArpoil 1Mo cpaBHeHUIO ¢ 30,9% KOHTPOIBHOM
rpyrnbl; a MuHopHbli T asnens Q126X oonapyxen B 4,7%
XpOMOCOM OOJBHBIX MoAarpoit mpotus 1,7% xpomocom
rpymbl KoHTposist. 141K u 126X ObutH CBsSI3aHBI C TIOBBIIICH-
HBIM PHCKOM IOZIarphl, B TO BPEMs KaK 4acTOTa MUHOPHOTO
ayuenst A V12M 3HaumTeNnbHO CHIDKEHa Y OOJIbHBIX OAArpoit
(18,3%) no cpaBHeHut0 ¢ KOHTponeM (29%). AHaiIu3 ramio-
tunos SNP (V12M, Q126X u Q141K) noxazai, uto GCA n
GTC rarmorurisl 60s1€e 4acTo MPUCYTCTBYIOT Y MAIUEHTOB C
IIOZ1arpOM, 4e€M B KOHTPOJIHOM I'PYIIIE U MOI'YT PacCMaTpu-
BAThCsI KaK FaryIOTUITBI PUCKA MOJIarphbl (OTHOIICHHE I1IAHCOB
2,31 2,71, coorBercTBeHHO) [13].

Wen C.C. et al. [25] npunuiu k 3akirodeHuto, uto Q141K
BapuaHT (rs2231142) moxet npsimo moayaupoBats BCRP—
OTIOCPEIOBAHHBIN TPAHCIOPT AIJIOMYPUHONA U OKCHITY-
puHona. J[ns ompeneneHus MeXxaHHU3Ma, O KOTOPOMY
ABCG?2 cBd3aH C OTBETOM Ha aJUIONMYPUHOJN, KJIETKU
tpanchunuposanu rs2231142 (Q141K) BapuanToMm, B
pe3ynbTaTe 4ero OHM HaKarIMBaJld 3HAYUTEIbHO 00JIb-
e aJJIONypUHOJA M OKCUnmypuHona, cHuxkas BCRP
9KCIPECCHIO Ha TIa3MaTH4YeCKOH MeMOpaHe. AJuieib
K BCRP - Q141K 0511 CBsI3aH ¢ MCHBIIUM CHUKEHHEM
ypoBHsi MK mnpu nedeHun alaomypuUHONIOM, XOTS JAei-
CTBYSI B KaueCTBE CEKPETOPHOTO TPAHCIOPTEPa B MOYKAX
U KUILIEYHHUKE, OH JIOJDKEH OBbUI MPHUBECTH K CHUYKECHHIO
BBIBE/ICHHUSI U OoJiee BHICOKMM YPOBHSIM Ipernapara B
ia3me, a 3HauuT 1 K oonbuiemy cHkennto MK. Tak kak
TUTa3MEHHbBIC YPOBHU aJJIONyPHHOJIA HE U3MEPSIINCH, TOU-
HBIM MexaHu3M, ocpeacTBoM kotoporo Q141K Bapuant
BBI3BIBACT TMOHIDKEHHYIO PEaKIMI0 Ha aJUIOMYPHHOI, He
MOXXET OBITh OnpesiesieH. Bo3aMoXHO, 4TO aIonypuHoI 1
OKCHUITYPHUHOJI KPOME WHTHOMPOBaHMS KCAHTHHOKCH/1a3bI
MOT'YT BBICTYTIaTh B KAU€CTBE YPHUKO3ypHUECKOTIO Mpernapa-
Ta, yBeTMUUBast TOYEUHYI0 SKCKperuio MK, Tak kak MbIIu
C OKCIEPUMEHTAJIBHOU TUIIepypUKeMueii, 00paboTaHHbIe
AJJIONYPUHOJIOM, UMEIOT MOBBINICHHYIO0 (ppaKIMOHHYIO
skckpennto MK [25]. Kpome Toro, uccinenoBanus Anzai
N. et al. [2] IeMOHCTPHUPYIOT, YTO OKCHUITYPUHOJ SBIISICTCS
MOIIHBIM HHTHOUTOpOoM SLC2A9, 4TO TPUBOANT K YMEHbB-
nreHuro peadcopOimn MK u yBeMYeHHIO ee MOYCUHOM
SKCKPELUH.

CornacHo BeiBogam Wen C.C. et al. [25] Hu onuH U3 u3-
BECTHBIX TpaHcnopTepoB MK He cBf3aHBI C OTBETOM Ha
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alJIONYPUHOJ, Mpenonaras kinoueByro poib BCRP B
TPAHCIOPTE JICKapCTBEHHOTO IIpernapara.

AJIOITypHHOI — aHAJIOT TyPHHOB, KOTOPbIN META00IM3UPY-
€TCsl B OKCHITYPHHOJI, OCTAaeTCsl HAanboJiee 4acTo UCIIONb3Y-
€MBIM U [TpenapaToM NepBOi JIMHUH JUIsi CHUIKEHUS! YPOBHSI
yparoB. O0a KOMIIOHEHTa HHT'HOUPYIOT KCAHTUHOKCHUA3Y
[25]. Tonbko 42% manueHToB, NPUHUMAIOIINX aJIJIOMyPH-
HOJI, TOCTUTal0T peKoMeH10BaHbIX ypoBHeit MK (menee 6
mr/mt win 0,36 Mmodb/1). 21% nanueHToB, IPHHUMAOLIHIX
300 Mr/meHsb ajIONMypUHONIA, JOCTUTAIOT ONTHMAIBLHOTO
ypoBHsa MK [7]. be3onacHOCTb MCIIOIB30BaHUS AJIJIOMNY-
puHoIIa B 103ax 6osee 300 Mr/CyTKH HE U3yUYCHA, UMECETCS
HEOOXOIMMOCTh KOPPEKLUH JI03bI Y MOKHIIBIX U MPH Ha-
IM4YuK HapyieHni Gynkium nouex [17.

Tak xax ABCG2 nucoynkuums npuxoaurcst Ha 80% 60iib-
HBIX IIOJArPOM, SIBJISIICh OCHOBHOM €€ IPUUUHOMN, UCCIIEN0-
Banust ABCG2 obecrieyar HOBBIN MOAXO0/ K PO(PHIAKTUKE
U JICUCHHIO TUTepypuKkeMuu [32].

BriBoabl. MexaHu3Mbl B3aMMOCBSI3U TUNEPYPUKEMHUU C
KOMITOHEHTaMH MeTaboJIMYecKoro CUHApOMa 10 KOHIla
HE ompefeneHsl. B HacTosmee BpeMsi M3y4yaroTcsl TEHBI,
OTBETCTBEHHBIE 3a perynsanuio ypoBHeil MK. M3BecTHO,
y1o SLC2A9 u ABCG2 reHbl, KOAMpYOIINe KII0YeBbIe
TPaHCHOPTEPHI yPaTOB, HAUOOJIEE CUITBHO ACCOLUHPOBAHBI
¢ runepypukeMuen u noxarpo. Hecmorps Ha TO, uTO B
X0JIC MHOTHX HMCCIICOBAaHUN OOHapy>KeHa CBSI3b MEKIY
ypoBHeM MK u kapnuoBackysIsspHbIMU (pakTOpaMH prucKa
(MHCYTMHOPE3UCTEHTHOCTHIO, TUCIUINIUIEMHEH, apTe-
pHaTbHON TMIIEpPTEH3UeH), BBIABICHA aCCOLMAINA JIUIIb
MeXJy HambOonee mzyueHHbIM Val2531le momumopdus-
MoM SLC2A9 rena u aprepuaibHON TMIIEPTEH3UEH, HE
BBISIBIICHO CBsi3u nonmumopduzma SLC2A9 rena ¢ npyriumu
KOMIIOHEHTaMH METa0O0JIMUECKOro CHHIPOMa, HE N3ydaliach
cBsi3b ¢ monmmMopdusmamu ABCG2 rena. YuuThiBasi BAKHOE
3nayeHue noaumopdusmo SLC2A9 u ABCG?2 B pa3utiu
1 TEUCHUH THIIEPYPUKEMHUH, CIISTyeT OTMETUTh EPCHIECKTHB-
HOCTbh MX M3y4EHHS B Pa3BUTHH KOMOPOWIHOM NaToNOrru
(apTepuanbpHas TUIIEPTEH3HS, CaXapHbIA AuadeT).

AKTyaJIbHOH SIBIISIETCS pa3padOTKa HOBBIX METOJIOB JICUECHHS
TUIIEPYPUKEMUH, OCHOBAHHBIX HAa KOPPEKIUHU MPOTYKIIUH
u BoiBerieHnss MK. MeHee MOOBUHBI NMAIMEHTOB, MPUHU-
MAIOIIHX AJUIOMYPHUHOM I JICYEHHS MOIarpel, JOCTUTAIOT
pexomenioBanHbIX ypoBHeit MK. Ipennonaraercs npsimoe
BisHue Q141K nommmopdusma (rs2231142) ABCG2 rena
Ha CHIDKCHHE TPAHCIOPTa aJUIONypUHONA, B Pe3ylbTare
Yero JIOCTUTraeTcsl MeHbllee cHkeHne yposHs MK B xone
JICYECHUS AJTTOITYPUHONIOM. TpaHCIIOpTepsl ypaToB, KOAUPY-
embie SLC2A9 n ABCG2 renamu, NpeACTaBIAIOT MUIIICHb
Jutsl (papMaKOJIOTHYECKOr0 BO3ACHCTBUS C LICNIBIO CHU3HUTh
peadcopOrmio i ycuuth dkckpennio MK, a reneruye-
CKHE BapHall|H TIOYEYHBIX TPAHCIIOPTEPOB MOTI'YT OOBSICHUTD
HEOOXOMMOCTh MHAMBHU/IYaJIbHOTO TOIX0/a K JICYCHHIO
TUIEPYpPUKEMUH, B TOM 4YHcie OECCHMITOMHOM, KOTopas B
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SUMMARY

ROLE OF SLC2A9 AND ABCG2 GENE POLYMORPHISMS
IN ORIGIN OF HYPERURICEMIAAND GOUT

Fadieieva A., Prystupa L., Pogorelova O., Kirichenko N., Dudchenko I.

Sumy State University, Medical institute,
Internal Medicine Department Postgraduate Course, Sumy, Ukraine

The article provides modern information about influence
of the most common SLC2A9 and ABCG2 gene polymor-
phisms. These genes encode urate transporters (BCRP and
GLUT9) that's why associated with uric acid level and gout.

The polymorphisms V2531, Q126X, Q141K of SLC2A9
and ABCG2 genes were characterized. GCA u GTC hap-
lotypes of Q126X and Q141K variants can be predictors
of gout. The relationship of these polymorphisms with

hyperuricaemia according to gender, metabolic syndrome
components, with the response to allopurinol was analyzed.
It has been established that Q141K polymorphism can di-
rectly modulate BCRP-mediated allopurinol and oxypurinol
efflux, the K allele is associated with a lower reduction in
serum uric acid in response to allopurinol treatment.

Keywords: hyperuricaemia, ABCG2, SLC2A9, gene
polymorphism.

PE3IOME

POJIb TOJIMMOP®HNU3MOB SLC2A9 U ABCG2 T'EHOB
B BOBHUKHOBEHHWU T'NMNNEPYPUKEMMHU U ITOJAT'PBI (OB30P)

®aneeBa A.A., [Ipuctyna JI.H., IToropenoBa O.C., Kupuuenko H.H., lynuenxo HU.A.

Cymckuii eocyoapcmeeHHblil yHugepcumem, MeouyuncKutl uHCmumym,
Kagedpa eHympeHHell MeOuyuHbl NoCIeOunIoMHo2o obpasosanus, Cymul, Ykpauna

B 0630pe mpoananm3upoBaHa COBpEeMEHHAsl HAayJYHAas
TUTEpaTypa O BIMSHUH HamOoJee pacipoCTpaHEHHBIX
nomrmop¢du3zmMoB SLC2A9 n ABCG2 reHOB, KOTUPYFOIITIX
MIPOTEUHBI, KOTOPHIC BOBJICUYEHBI B CUCTEMY ITOYCYHOTO
TPaAHCIIOPTA YPaTOB U, TAKAM 00pa30M, aCCOI[MIPOBAHHBI
C YPOBHEM MOYEBOM KUCIIOTHI WM noparpoi. [Iposenena
xapakrepuctuka nmoaumoppuzmoB SLC2A9 u ABCG2
reroB: V2531, Q126X, Q141K. Onpeneneno, uro GCA u

GTC ramroruns: Q126X n Q141K mommmopdu3MoB MOTYT
OBITH MPETUKTOPAMH MOATPHI.

YuuTtsiBas BaxHOE 3HaUeHUE TOTUMOpPu3MOB SLC2A9
ABCG?2 B pa3BUTHHN U TCUCHUH THIICPYPUKEMHIH, CICTyCT
OTMETHUTh TMEPCHEKTUBHOCTh UX H3YUYCHHs B Pa3BUTHH
KOMOPOWIHON TMaTojoruu (apTepuaibHas THIIEPTEH3HS,
caxapHbIi quaber).

®9boydg

SLC2A9 w05 ABCG2 pgbgdols 3memodm®gobdol dmano
3039090039300 s dmog@ols yobgoms@mgdsdo (dodmbogngs)
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bgdols Lobgardfogm 3bogg@lodg@o, bLadgooiEobm oblGodydo,
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Q126X,Q141K. Logo®oygoms, dmd Q126X s Q141K
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THE STUDY OF THE IMMUNE CORRECTIVE PROPERTIES OF GREEK WALNUT
(JUGLANS REGIAL.) SEPTA ON THE EXPERIMENTAL MODEL OF LEUKOPENIA

Dzidziguri D., Rukhadze M., Modebadze I., Bakuradze E., Kurtanidze M., Gigoshvili V.

1. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Georgia

Basic life-threatening complications that develop in can-
cer patients after radiotherapy and/or chemotherapy are
followed by decreasing of organism’s immune response
[2,12]. Primarily leucopenia is manifested from negative
effects of these therapies. Bone marrow suppression is
revealed after several courses of therapies. Physiologi-
cal renewal and maintenance of immunocompetent cells
did not occur not only be cause dying of bone marrow
progenitor cells, but also may be a delay in their division
after using of cytotoxic drugs. Hence the immune system
restoration is reduced, which is still remains relevant
problem in medicine.

For overcome this problem several factors (granulocyte
and granulocyte - macrophage colony stimulating factors)
are studied and used in clinics. This method of therapy is
expensive and in addition, has some negative side, which
is expressed in tumor growth stimulation [1,4,8].

Therefore, searching of natural compounds including of
plant origin with high immune correction capacity is very
actual [6]. Special interest is directed to the walnut (Juglans
regia L.) and its different parts, e.g. preparations prepared
from plant’s leaves and other parts have the ability to act
against cancer. It should be noted that the positive therapeu-
tic effects of extracts made from walnut septa are described
in folk medicine for a wide range of diseases [10].

Walnut is rich in phenolic compounds, especially flavo-
noids and naphthoquinones.The most important stages of
separation and analysis of composition of different parts of
walnut are extraction and further high-performance liquid
chromatographic analysis [3,7,9]. Cloud-point extraction
has been successfully utilized for different analytical pur-
poses, e.g. the preconcentration of many metal ions, the
separation of peripheral membrane proteins, extraction
and/or preconcentration of organic compounds [5]. Chlo-
rophylls and phenols were extracted into the surfactant-
rich phase leaving the desired polyphenol oxidase in the
aqueous phase [11].

The goal of the presented work was study of the therapeutic
properties of extract of walnut septa and investigation of
its composition.

Material and methods. Experiments were carried out on
120 white mice (25-27g). Animals were divided into three
groups: 1. Control — intact animals; 2. I test group —animals
with Single intraperitonialy injection of Cyclophosphamide
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(350mg/kg); 3. II test group — animals which were given
perorally the extract of walnut septum (0.2ml) using the
special probe twice a day after the single injection of Cy-
clophosphamide (cp).

Preparation of walnut septum extract. Water is added on
the walnut septa in a volume of 2/1 (water/walnut septa)
and is boiled on a water bath until the evaporation of half
the volume of water.

Determination of leucocytes general quantity in pe-
ripheral blood. Blood sample (20 mkl) obtained from
anesthetized animals’ tail vein is moved to 400 mkl of
3% acetic acid solution and leaved it on 20 min at room
temperature. The sample is transferred in to the counting
chamber and leucocytes amount are counted using the
light microscope (objective 20, ocular 10) with standard
protocol.

Preparation and staining of blood and bone marrow smear-
Eosine solution May Grunewald is used for ficsation of pe-
ripheral blood and bone marrow smears (5 min). The smears
are stained by Giemsa’s azur-eosin-methylene blue during
30 min (Euroturbo, DELTALAB, S.L. PI Verneda 1-Pol.
Ind. La Liana 08191 RUBI (Barcelona, Spain). After that
smear are washed by tap water. The smears are investigated
to the light microscope (objective 90, ocular 10).

Conditions for cloud-point extraction. In a test tube2 mL
of a 5% (w/v) aqueous solution of Triton X-114 is added
to 1 mL of Greek walnut septa extract, prepared accord-
ing of above mentioned procedure. The tube is placed in
a temperature-controlled water bath with a positive tem-
perature gradient of 1°C/4min. The phase separation was
observed at 38°C. The extraction mixture was kept at this
temperature for 10 min. After centrifugation at 3000g for
5 min the upper dilute aqueous phase was removed and
transferred into a tube and it was used for HPLC analysis
and UV-visible spectroscopic investigations immediately,
as well as after liquid-liquid extraction procedure with
chloroform.

Apparatus and conditions. Liquid chromatographic
(HPLC) analyses were carried out with a micro-column
liquid chromatograph "Milichrom-4" (Nauchpribor,
Oryiol, Russia) equipped with a UV absorption variable
wavelength (190-360 nm) detector and syringe-type
pump. The chromatographic column was a Silasorb
Clg(Sum, Lachema, Brno, Czech Republic). Detection
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of compounds was carried out at ambient temperature.
The mobile phase was prepared on the basis of water and
methanol with additives of formic acid (0.1% v/v).Since
chromatograph “Milichrom” is equipped with only one
pump, it was consecutively filled with following portions
of mobile phases:1) 800 puL methanol, 2) 800 uL. meth-
anol-water with a ratio 80:20 v/v, 3) 200 uLmethanol-
water with a ratio 60:40 v/v, 4) 200 uLmethanol-water
with a ratio 40:60 v/v, 5) 400 uLmethanol-water with
a ratio 20:80 v/v. The elution was performed in the op-
posite direction from 5-th to first portions. Regeneration
of the column was performed by 200 uL methanol-water
with a ratio 20:80 v/v. Flow-rate of the mobile phase
was 50 pL/min. Detection wavelengths were 240 and
280 nm. UV-vis absorption spectra were recorded in a
UV-visible spectrophotometer Optizen POP using cells
with 1 cm path length.

Results and their discussion. Fig. 1 shows the quantitative
changes of leukocytes in control and test groups animals.
Analysis of curves shows that, number of leukocytes in
blood of mice is dramatically decreased on the 4th day
after the single injection of Cyclophosphamide. The same
curve shows that physiological renewal of cells is achieved
on 8" day after injection (I test group). Different picture is
visible in the II test group.

—e—Intact — A—- cp --#--cp+extract of walnut septa (ews)

Quantity of cells, mm?

Days after injection of cyclophosphamide (cp)

Fig. 1. The Influence of walnut septa extract on quantita-
tive changes of mouse peripheral blood leukocytes after
injection of cyclophosphamide

In particular, as shown, on the 8th day after the single
injection of cyclophosphamide and administration of
extract, the total number of white blood cells is about
two times higher than the corresponding value of I group
animals. At the same time number of leukocytes remains
increased during the first two weeks and only after the
three weeks the value of control group is achieved (Fig.
1). From obtained results follows that the aqueous extract
from walnut septa accelerates the process of peripheral
blood cells normalization.

Blood and bone marrow specimens stained by Gimza’s dye

© GMN

from these three groups of animals were used to determine
the mechanism of action of walnut septa extract.

The comparative analyses of changes of percentage number
of cells in control and test groups’ animals were carried out
on these spacemens. Visible changes of peripheral blood
cells in both test groups are determined on the 8" day after
the cyclophosphamide injection. Particularly the number
of neutrophils is increased and quantity of lymphocytes
is decreased in the I test group animals. The quantitative
changes of these cells are more sharply revealed in mice
from the II test group. It should be noted that the number
of mononuclears is increased in animals from both test
groups (Fig. 2).

Along with the quantitative changes in the cells of bone
marrow was studied in control and test groups of animals.
It was shown that walnut septa extract causes the quantita-
tive changes of blast cells in the bone marrow. In particular
the number of myelo- sand lymphoblasts is significantly
increased on the fourth day after the cyclophosphamide
injection (Fig. 3a and c). The number of metamielocytes
is increased relatively late (8th day) (Fig. 3). From the
obtained results follows that the walnut septa extract
stimulate not only the proliferation of blast cells, but also
the differentiation of myeloid cells.

High-performance liquid chromatographic analysis of
walnut septa extract shows that they contain hydrophilic
components with retention time 3.4 and 7.8 min respec-
tively (Fig. 4, chromatogram 1). As expected the hydro-
philic components are observed in the chromatograms of
upper aqueous phase received via cloud point extraction
procedure of walnut septa extract (Fig. 4, chromatogram 2).
In addition, the same hydrophilic components are present
at 280 nm (Fig. 4, chromatogram 3). This is confirmed by
the ultraviolet-visible spectrum of both walnut septa extract
(Figure 5, curve 1) and upper aqueous phase received via
cloud-point extraction procedure of walnut septa extract
(Fig. 5, curve 2). There are wide zone absorption in Fig. 5
(curve 1) and two absorption zones with maxima 244 and
296 nm in Fig. 5 (curve 2).

A small amount of relatively hydrophobic components
with retention time approximately 25 and 40 min is also
observed in chromatogram of walnut septum extract (Fig.
4, chromatogram 1), which become more concentrated in
the result of extraction with chloroform of upper aqueous
phase received via cloud-point extraction procedure of
walnut septa extract (Fig. 4, chromatogram 4). However
there are no relatively hydrophilic components with reten-
tion 3.4 and 7.8 min in the chromatogram of this extract
(Fig. 4, chromatogram 4), which were observed in all the
other chromatograms (Fig. 4, chromatograms 1-3). Lower
surfactant-rich phase received after cloud-point procedure
of walnut septum extract is under study.
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Fig. 2. The effect of walnut septa extract on the percentage of mouse peripheral blood leukocytes

under normal condition and after injection of cyclophosphamide: a) 4th day after injection, b) 8th day after injection,
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Fig. 4. Chromatograms of walnut septa water extract:
1) A=240 nm, 2) chromatogram of upper water solutions
received after cloud-point procedure of of walnut septa
extract, =240 nm; 3) A=280 nm, 4) chromatogram of
chloroform extract of upper water solutions received after
cloud-point procedure of walnut septa extract, A=240 nm
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Fig. 5. UV-visible spectra of walnut septa extract (curve 1)
and upper upper aqueous phase received via cloud-point
extraction procedure of walnut septa extract (curve 2)

It may be concluded on the basis of carried out investiga-
tions that the Greek walnut septa extract has the correction
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ability of suppressed myelopoiesis in white mice caused by
injection of cyclophosphamide. The blood formula normal-
ization process by the mentioned extract is provided by the
fast increasing in number of immature (band neutrophil)
and mature neutrophil in the peripheral blood.

It was found that walnut septum extract stimulates the
division, differentiation and maturation of blast forms
of myeloid as well as lymphoid lines in the bone mar-
row of mice with leukopenia. Cloud-point extraction and
liquid-chromatographic analysis revealed the presence of
hydrophilic and hydrophobic components in the walnuts
septa extract.
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SUMMARY

THE STUDY OF THE IMMUNE CORRECTIVE PROPERTIES OF GREEK WALNUT
(JUGLANS REGIA L.) SEPTAON THE EXPERIMENTAL MODEL OF LEUKOPENIA

Dzidziguri D., Rukhadze M., Modebadze I.,
Bakuradze E., Kurtanidze M., Gigoshvili V.

1. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Georgia

From the positive effects of the drugs prepared from various
parts of walnut described for a wide variety of diseases,
their antitumor effect is remarkable. This feature can be
used for treatment of leukopenia caused by radiotherapy
and/or chemotherapy. Therefore, to study the immunocor-
rective properties of Greek walnut, the walnut septa were
selected, aqueous extract of which has been studied on
experimental model of leukopenia in white mice caused
by a single injection of cyclophosphamide.

The material of the study were the blood and bone marrow
smears from intact and tested adult mice stained by Gi-
emsa’s dye. The quantity of leukocytes in peripheral blood
were determined by the counting chamber under the light
microscope with standard protocol. Cloud-point extraction,
HPLC analysis and UV-visible spectrophotometry were
used to study the composition of the walnut septa extract.

It has been established that the Greek walnut septa extract has
the correction ability of suppressed myelopoiesis in white mice
caused by injection of cyclophosphamide. The blood formula
normalization process by the mentioned extract is provided by
the fast increasing in number of immature (band neutrophil)
and mature neutrophils in the peripheral blood.

It was shown that walnut septa extract stimulates the
division, differentiation and maturation of blast forms
of myeloid as well as lymphoid line in the bone marrow
of mice with leukopenia. Cloud-point extraction and
liquid-chromatographic analysis revealed the presence of
hydrophilic and hydrophobic components in the walnuts
septum extract.

Keywords: leucopenia, walnut, immunocorrection, cloud-
point extraction, HPLC.

PE3IOME

W3YUEHUE UMMYHOKOPPUTUPYIOIIIUX CBOMCTB ITEPETOPOJIOK I'PEIIKOI'O OPEXA
(JUGLANS REGIA L.) HA SKCHEPUMEHTAJIbHOM MOJIEJIA JTEHNKONEHAU

J3unsurypu .B., Pyxanze M./1., Monebanze U.P., bakypan3ze E./l., Kypranunze M.K., l'uxkomBuau B.P.

Tounuccruii 2ocyoapcmeennwitl yrusepcumem um. U. [ocasaxuwesunu,
Gakynemem mouHvIX U ecmecmseenvix Hayk, I pysus

Cpenu MonoXUTENbHBIX A(PPEKTOB MPenapaToB, MPHUro-
TOBJICHHBIX M3 Pa3HBIX YaCTel IPEIKOTO Opexa, CIeNyeT
OTMETHTH UX IIPOTUBOOIYX0JIeBOE feiicTBre. OTMEUEHHOE
CBOHCTBO MOXKHO TMPUMEHUTH IS JICUCHHS JICHKOTICHHH,
BBI3BAaHHOU BO3/ICHCTBHEM JIyUIEBOM H/MIIM XUMUOTEPAIIHH.
C 1enpo U3yueHUs] UMMYHOKOPPHUTHPYIOIIUX CBONCTB
IPEIKOr0 OpeXa B Ka4YeCTBE HCCIENyeMOTo Marepuaia
BBIOpAaHbBI MEPEropoJIKh Opexa, IeHCTBHE BOJHBIX JKC-
TPAKTOB KOTOPBIX H3y9YEHO HA IKCIIEPUMEHTAIBHON MOJICITH
JICUKOTICHUH, TIOJTYYSHHOH MOCIIE OTHOPA30BOTO BBEICHUS
nukiIodochamMuga OSITBIM MBITIIAM.

B kadecTBe mccienyemMoro mMarepuana MpUMEHSUIHCH
OKpalIeHHbIe KpacuTeaeM [ iM3a Ma3Kku KpPOBH M KOCTHOTO
Mo3ra 6esbIx Mbimel. KomrdaecTso siefikonuTos B epude-
PHUUECKOW KPOBH OTIPENIEISIIOCH C HCTIOIb30BaHUEM KaMEPhI
T'opsieBa 1 cBETOBOTO MUKpOCKOTIa. JJIst H3y4eHNs coCTaBa
9KCTPAKTa IEPErOPOJIOK IPEIIKOTO Opexa MPUMEHSITICH Me-
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TOJIBI SKCTPAKIIUH B TOUKE IOMYTHEHHS, BRICOKOI((PEKTHB-
HOM )KHUAKOCTHOI XpoMarorpaduu 1 yasTpadraIeToBON U
BUJMMOH CIIEKTPOCKOIIHH.

YCTaHOBICHO, YTO SKCTPAKT HEPETOPOIOK IPELIKOTO Opexa
o0nasiaer crocoOHOCTIO KOPPEKIIUH CYPECCHN MHENO0-
110332, BEI3BAHHOM NHBEKIMEH nnkinodochamuia y 6embix
MeImiei. [Iporiecc HopMaTH3anuy JICHKOIUTapHOH PopMy-
JI61 ieprepruaecKoii KPOBH JOCTUTAETCS 33 CYET OBICTPOTO
pocTa KONMMYecTBa He3pETbIX (TTAIOUKOSAEPHBIX ) M 3PETTBIX
(cermenTosiiepHBIX) HEWTpodmIoB. BhIABIEHO, YTO JKC-
TPAKT IIEPETOPOIOK IPETIKOTO OPEXa CTUMYIIUPYET ACICHNE
61acTHBIX (POPM KaK MHEIOUTHOTO, TaK M JIUM(OHTHOTO
PSIOB B KOCTHOM MO3T€ MBIIIEH, a TaKKe MPOIECChl UX
TG PEpESHIUPOBKH U CO3PECBAHUS.

Copepxanue THIAPOPUIBHBIX U THAPO(YOOHBIX KOMITO-
HEHTOB B 9KCTPAKTe MEPEropoIoK TPELKOro opexa ycTa-
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HOBJIGHO METOJIaMHU JKCTPAKIIUU B TOUKE TIOMYTHEHUS U
YKUJIKOCTHOU Xpomarorpaduu.
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ACCURATE DIAGNOSIS OF THYROID NODULES: AREVIEW
OF DIAGNOSTIC DILEMMAS ON THYROID FINE-NEEDLE ASPIRATION BIOPSIES

Barabadze E., Burkadze G., Munjishvili V.

Davit Tvildiani Medical University, Thilisi, Georgia

Thyroid nodules are very common (about 5% of the gen-
eral population) and are usually discovered during routine
medical care. With the emergence of ultrasound, impalpable
thyroid nodules can be detected in 20-67% of the general
population [17]. Thyroid cancer represents about 5-24% of
thyroid nodules and ~1-2% of all malignancies. FNA biopsy
is well known method for the first step evaluation of thyroid
nodules, it is the “gold standard” for diagnosis and surgical
approach of nodular goiter. Despite the high sensitivity and
specificity of the method there are grey zone in the diag-
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nosis of thyroid nodules, mainly due to the heterogeneous
group of Bethesda category AUS/FLUS. There are also
some difficulties in diagnosis of PTC, especially FVPTC,
even on histologic sections. Several immunohistochemical
markers are of some value, but there are limitations, as evi-
denced by the lack of specificity of those markers discussed.
A number of biomarkers involved in the pathogenesis of
differentiated thyroid cancer have undergone intensive
study, not only for their role in tumorogenesis, but for their
potential utility as diagnostic and prognostic indicators and
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therapeutic targets. The BRAF mutation analysis is very
important in preoperative setting [26].

Discussion:Fine-needle aspiration (FNA) for cytologic
evaluation of thyroid cancer was originally used by Martin
and Ellis at New York Memorial Hospital for Cancer and
Allied Diseases in 1930. However, this diagnostic proce-
dure was subsequently found to have a limited value, and it
was then discontinued at the above-mentioned institution.
The thyroid FNA was not further developed and did not
gain acceptance in the United States for nearly 50 years
until the early 1980s when its diagnostic value was firmly
demonstrated by Scandinavian investigators. The 1974
report by Crockford and Bain and the 1979 paper of Miller
and Hamburger were apparently the first North American
publications attesting to the value of thyroid FNA. This
method of clinical investigation now is practiced world-
wide and has become the cornerstone in the management
of thyroid nodules (TN) [29].

Thyroid nodular lesions are a common clinical problem.
In the United States, 4 to 7% of the adult population have
a palpable TN. The incidence of thyroid cancer in a clini-
cally solitary TN or in a multinodular goiter is equal and
about 5% in non-endemic areas. TNs constitute the main
indication for FNA, and the goal of this diagnostic proce-
dure is to detect thyroid neoplasms for surgical resection
and to identify non-neoplastic lesions that may be managed
conservatively. This method of clinical investigation has
reduced the number of diagnostic thyroid surgeries for TNs
by 60-85% and the difference in rates of thyroid surgery
reflect the cytodiagnostic accuracy rates among different
medical centers. The main contraindication to thyroid FNA
is bleeding diathesis, as the formation of a large hematoma
at the biopsy site may cause compression of the trachea and
respiratory distress [29].

The Bethesda criteria for reporting thyroid cytopathology
were developed by a committee at the National Cancer
Institute meeting in 2007. These criteria were established
in attempts to institute a uniform reporting system for
thyroid FNA that would facilitate easier and more reliable
interpreting and sharing of thyroid cytopathology, as well
as improved communication between various healthcare
providers involved in the care of patients with thyroid
nodules. Each cytopathological category is risk stratified
for malignancy and corresponds to specific recommenda-
tions for patient management.

Thyroid neoplasms are divided into three major catego-
ries depending on the cell types involved. 1 - Tumors
exhibiting follicular cell differentiation which accounts
for more than 95% of cases. 2 - Tumors exhibiting C-cell
differentiation. 3 - Tumors exhibiting follicular and C-cell
differentiation. PTC shows follicular cell differentiation
and is the most common carcinoma in the thyroid gland.
It occurs more commonly in the age group of 20-50 years
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with female to male ratio of 4:1 and 50% cases have re-
gional lymph node metastasis at the time of surgery and
10% cases show distant metastasis to lungs and bone [8].
Since 1970, when pioneer work on thyroid cytopathol-
ogy formulated the first diagnostic criteria of papillary
thyroid carcinoma (PTC). Fine needle aspiration cytology
(FNAC) diagnosis has made a great progress[19,36] and
has extended significantly in relation to newly described
PTC variants [14,238]. Number of cytology features for
diagnosis of PTC varies in different studies. Kini S.R. et
al. [22] described six parameters for PTC: Papillary tissue
fragments, monolayer sheets of follicular cells, INCI, NG,
tissue fragments with or without a follicular pattern, and
large multinucleated foreign body-type of giant cells in the
absence of degenerative changes. According to Wu H.H.
et al. [37] the most commonly cited cytology criteria for
PTC were flat syncytial sheets, nuclear enlargement, fine
chromatin, NG, INCI and some amount of colloid. Castro-
Gomez L. et al. [9] described 15 cytology features of PTC
in FNA smears of thyroid: Tridimensional fragments, papil-
lae, anisonucleosis, nuclear bars (grooves), INCI, powdery
chromatin, vacuolated cytoplasm, metaplastic cytoplasm,
PB, autolysis, multinucleated giant cells, spindle cells,
colloid, monolayer lamina, and macrophages. Kumar S.
et al. [23] suggested cellular swirls in cytology smears are
highly specific for PTC.

Despite these well-defined cytology features, diagnostic
difficulties do exist in FNA smears while making decision
in respect to PTC cases. Even when the FNA sample is
adequate, none of the features described for PTC in vari-
ous literatures are pathognomic and may be seen in other
benign and malignant conditions.

According to the recent Bethesda System for Reporting
Thyroid Cytopathology (BSRTC), “atypia of undetermined
significance/follicular lesion of undetermined significance”
(AUS/FLUS) is a heterogeneous category that includes
cases with ambiguous cytological findings that appear to
be greater than what would be expected of a nonneoplastic
process, yet the degree of cellular or architectural atypia is
insufficient for an interpretation of “follicular neoplasm” or
“suspicious for malignancy” [3].Therefore, undetermined
cytology is a sort of “grey zone” also for the clinicians,
whose main goal is a correct therapeutic approach to thy-
roid lesions, that is, surgery, with its extension, or medical
followup. Practically, most of these lesions are surgically
removed, in total or subtotal thyroidectomy, although only
a minority of them are malignant.

However, true malignancy incidence in undetermined le-
sions is not definitely known, because not all of them are
histologically checked, and the literature reports largely
heterogeneous data. In AUS, malignancy is reported in
25% of operated patients, but it is thought to be closer to
5-10% of the total [3]. Papillary carcinoma is by far the
commonest tumor [34]. Malignancy incidence in FL is
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even more variously reported than in AUS.Cancer ratio
in all FL lesions (operated and nonoperated) is about 20%
in several surveys [10], but other authors reported much
lesser incidences of 0-7% [12].

Although FNAC has been used with success in the diag-
nosis of papillary, medullary, and anaplastic thyroid carci-
nomas, it is difficult to assess its value in follicular lesions.
The main problem is the distinction between benign lesions,
such as follicular adenoma or nodular adenomatous goiter,
and follicular carcinoma or follicular variant of papillary
carcinoma (FVPTC). Therefore, histological evaluation
is necessary to demonstrate capsular/vascular invasion
for follicular carcinoma and the subtle nuclear aspects in
FVPTC [34].

One of the heaviest factors influencing this discrepancy is
cellular atypia, particularly its definition and association
with follicular patterned lesions. The role of atypia as an
independent risk factor for malignancy has been matter of
interest and debate. Although some authors report no cor-
relation between atypia and malignancy [38], other studies
show, conversely, that atypia alone or in association with a
follicular patterned FNAC can be linked to a higher risk of
malignancy [12,18]. Interestingly, most literature showing
high malignancy rates in FL, actually reports substantial
reduction when lesions with atypia are excluded [18].
Moreover, among the malignancies histologically proven
in FL, FVPTC appears to be the commonest one, whereas
follicular carcinoma and Hurthle cell carcinomas seem to
be much rarer than usually reported both in FL and, gener-
ally, among all thyroid cancers [16]. It is well known that
the cytological diagnosis of FVPTC is challenging, due to
a paucity or lack of well-defined nuclear features of papil-
lary carcinoma, leading, in samples containing few cellular
groups, to a diagnosis of AUS or FL.

Cell-Block technology can resolve some problems, due to
cystic lesions, can serve for better interpretation of cellular
architecture and structures. Conventional FNAC for cystic
thyroid nodules has a high rate of non-diagnostic and false
negative results [35]. Cell-block may resolve this problem,
as a large amount of the fluid was aspirated and centri-
fuged. Then, processing of the sediment as a cell-block
was done. The few follicular cells that may appear within
a large number of degenerated cells might easily rule out
malignancy, and negate the misdiagnosis of inadequate
sample, or false results. The few thin-walled cysts will col-
lapse completely with needle evacuation [11]. Most cysts,
however, have a partially solid component, and these cysts
should be aspirated for residual tumor. Initially, the cystic
fluid, if not excessively viscous, should all be aspirated
and sent for cytopathologic evaluation. Ultrasound-guided
FNAC can then be performed to sample the suspicious
solid component. Ultrasound (US) investigation permits
direct sampling of the wall and/or the solid portion of the
cystic thyroid nodule, thereby increasing the possibility of
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a representative sample [7]. However, due to difficulties
both in obtaining adequate tissue sampling, and in accu-
rately detecting enlargement of the solid portions of these
nodules, surgery should be considered for persistent and
recurrent complex cystic nodules for both diagnostic and
therapeutic reasons [11]. Cell-block technology can avoid
the problem of a report such as ““no malignant cells seen” in
a specimen that is hypocellular or even acellular, resulting
in a false conclusion of a benign FNA biopsy specimen.
With the exception of calcitonin immunostaining for med-
ullary carcinoma, there are no reliable immunohistologic
or molecular tests for distinguishing between benign and
malignant nodules based on microscopic findings [21]. In
regards to Hashimoto thyroiditis, cell-block was useful for
finding the few degenerated follicular cells, due to good
fixation, and also in detection of plasma cells which was
pathognomonic for diagnosis of Hashimoto thyroiditis.
In cases of branchial cleft cysts and thyroglossal cysts,
cell-block was also very useful, as the epithelial cells and
follicular cells become clearer, also due to good fixation of
the cell-block. Moreover, cell-block was very helpful in the
diagnosis of papillary thyroid carcinoma and the carcinoma
of undefined category; as the papillary configuration and
nuclear features were more obvious. Regarding to what
is called non-aspirated technique, the cellular material is
more concentrated, less traumatized and less obscured by
blood or distorted within blood clots in the non-aspiration
smears. Cell-block may give a better result than this tech-
nique because of good fixation of the specimens as well as
good interrelation between the cells. This also reduces the
range of inadequacy. The inadequacy of smears was 15%
but cell block reduced it to (5.8%) [20].

Many studies employ immunohistochemistry techniques
as an attempt to search for markers involved in the genesis
or specific characteristics of follicular patterned tumors.
Among the immunocytochemistry (ICC) or immunohis-
tochemistry (IHC) markers most employed to distinguish
between benign and malignant lesions of the thyroid are:
cytokeratin-19 (CK-19: a keratin member family responsi-
ble for the structural integrity of epithelial cells), galectin-3
(Gal-3: involved in the process of cell migration, adherence
and apoptosis) and Hector Battifora mesothelial-1 (HBME-
1: an unelucidated membrane antigen that exists in the
microvilli of the mesothelioma cells and also in follicular
thyroid tumor cells), CD56 or their associations[24]. How-
ever, their results and applications are still controversial
since these molecules have not proved to have specific-
ity and — more critically, to avoid an eventual diagnostic
thyroidectomy — enough sensitivity in the differentiation
of follicular lesions because of persistent variable rates of,
respectively, false-positive and false-negative results [5].

Cytokeratin 19 is a low-molecular-weight cytokeratin found
in a variety of simple or glandular epithelia, both normal
and their neoplastic counterparts. In the thyroid gland, nor-
mal follicular epithelium usually has shown no detectable
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CK19 expression [6,13,18] however, few reports [4,5,27]
noted CK19 expression in normal thyroid tissue in a focal
staining pattern, especially in inflamed tissue. Many stud-
ies reported a strong and diffuse staining pattern of CK19
in PTC. However, its expression in follicular cells of LTi
[5] and follicular neoplasms (FA or FTC) was also demon-
strated; therefore, positive CK 19 staining lacks specificity
for PTC or malignancy. Overexpression of CK 19 is a good
indicator for PTC; however, the sensitivity for follicular
carcinoma is low. There are high rates of reactivity in
benign thyroid lesions, especially in LTis. Compared with
the diffuse, strong reactivity in PTC, most studies indicated
focal reactivity in benign lesions. Cytokeratin 19 may have
added value as part of a panel of immunomarkers in the
diagnosis of PTC.

CD56 or neural cell adhesion molecule (NCAM) is a homo-
philic membrane glycoprotein. It is an adhesion molecule
from the immunoglobulin (Ig) superfamily that is expressed
normally on the surface of neurons, glia, skeletal muscle
cells, and natural killer cells [32]. CD56 expression (both
protein and mRNA) is also confirmed in thyroid follicular
epithelial cells and adrenal glands. It is membranously
stained in follicular epithelial cells. Reduction of its expres-
sion was previously reported in papillary cell carcinoma of
thyroid (PTC) [39]. In this study, we showed a significant
reduction of CD56 expression in PTC cases including
FVPTC. It is important to remember that CD56 can be
expressed in some of the tumor cells in PTC. These cells
only stained weakly cytoplasmically (not membranously),
and less than 10% of tumor cells were positive for this
marker. However, we had cases of PTC that more than 10
percent of cells stained. Although all positive conventional
PTC cells were stained weakly cytoplasmically, one case
of FVPTC was stained membranously. Scarpino S et al.
[33] in contrast to our results, reported that there was no
significant differentiation regarding CD56 staining in fol-
licular tumor and PTC but they accepted both cytoplasmic
and membranous staining for CD56 and with any percent
of distribution of tumor cells as positive. In a study by El
Demellawy et al [15] both sensitivity and specificity of
100% for CD56 expression was shown in distinguishing
PTC from other thyroid follicular lesions. Ozolins A. et al
[36] showed that CD56 expression could be negative in
follicular adenoma. They showed sensitivity of 100% but
specificity of 82% for CD56 in PTC diagnosis. Park W. et
al. [31] also showed sensitivity and specificity 0f 92.5% and
86.4%, respectively. Results of our study did not replicate
sensitivity or specificity of 100%, yet it confirmed that
CD56 is a single marker with high sensitivity and specific-
ity. Abd El et al. [1] in their study used combined CD56
and claudin-1 expression in the differentiation between the
FVPCs and other follicular nodules. The combined use of
CD56 and claudin-1 (claudin-1+/CD56-) showed specific-
ity (100%), positive predictive value (100%) and sensitivity
(81.3%) in this differentiation. But, in single use of CD56,
sensitivity and specificity were 81.3% and 89.4%, respec-
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tively. Lee S. et al. [24] in a recent study on thyroid tumors
with a prominent hyalinizing trabecular pattern showed,
CD56 expression was negative in six out of 16 cases. They
showed expression of CK19 or Galectin-3 (two markers
for distinguishing of PTC from other thyroid lesions) in
four out of six cases with negative CD56 expression and
decided to categorize them as PTC. Whereas, in several
studies including ours, CD56 sensitivity and specificity
were not 100%, it may be better to use a combination of
markers for clinical evaluation of patients.

Over the last decade, investigators have developed a clearer
understanding of the genetic alterations underlying thyroid
carcinogenesis. The BRAF V600E mutation plays a central
role in the pathogenesis of PTC, prompting further inves-
tigation of BRAF as a diagnostic and prognostic tool. The
presence of a BRAF mutation in an FNAB specimen has
a >95% PPV for PTC, further increasing the sensitivity
of an already accurate test. When available, BRAFFNAB
testing facilitates optimal oncologic surgery performed at
the initial operation. Furthermore, BRAF*PTC tends to be
more aggressive, and the mutation should alert clinicians
to categorize patients accordingly as high risk and consider
postoperative adjuvant therapies and more frequent cancer
surveillance. The presence of BRAF is less frequent in
papillary microcarcinoma and may also be associated with
apoorer prognosis. Finally, BRAF as a target for new thera-
pies to treat high-risk patients with recurrent or metastatic
disease who have exhausted conventional therapies holds
exciting promise [25].

Conclusions.

Fine needle aspiration (FNA) of the thyroid has now be-
come a well-established method for initial evaluation of
thyroid tumors, because of its high level of accuracy in
predicting PTC. Histological and cytological diagnosis of
PTC has always been one of the most problematic dilem-
mas in surgical pathology. There are limited studies that
specifically address details of cytologic features associated
with cytohistologic discrepancy. Although cytomorphologi-
cal features associated with PTC have been well defined
by various authors none of the features alone is considered
diagnostic for PTC. The AUS/FLUS category of Bethesda
System, belonged to the “Gray zone”, because of the
heterogeneity in its use and the associated variable risk of
malignancy. Immunohistochemistry is generally accepted
as a useful ancillary technique in the diagnosis of this
cases, but controversy exists regarding the best marker or
combination of markers to distinguish each lesion from its
mimics. Although no single immunohistochemical marker
by itself is completely sensitive and specific for follicular
thyroid lesions, the combination of CD56, HBME-1,
Galectin-3 and CK19 attains high sensitivity and speci-
ficity in differentiating follicular derived thyroid lesions.
In addition, cell-block is very helpful in the diagnosis of
papillary thyroid carcinoma and the carcinoma of undefined
category; as the papillary configuration and nuclear features
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were more obvious, also immunocytochemical markers are
applicable for ancillary studies. Molecular analysis can be
integrated into management algorithms for thyroid nodules
and papillary thyroid cancer. The BRAF mutation detection,
which is associated with papillary microcarcinomas and
cancer, can be yield for preoperative diagnosis, as well as
for prognostic marker and as therapeutic target for farther
management. [f we analyze this problem in terms of unity,
we have gradually come to the correct diagnosis more eas-
ily and be able to overcome the current difficulties in the
diagnosis of thyroid nodular pathologies.
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SUMMARY

ACCURATE DIAGNOSIS OF THYROID NODULES: AREVIEW
OF DIAGNOSTIC DILEMMAS ON THYROID FINE-NEEDLE ASPIRATION BIOPSIES

Barabadze E., Burkadze G., Munjishvili V.

Davit Tvildiani Medical University, Thilisi, Georgia

FNA biopsy is well known method for the first step
evaluation of thyroid nodules, it is the “gold standard”
for diagnosis and surgical approach of nodular goiter.
Despite the high sensitivity and specificity of the method
there are grey zone in the diagnosis of thyroid nodules,
mainly due to the heterogeneous group of Bethesda
category AUS/FLUS. There are also some difficulties
in diagnosis of PTC, especially FVPTC, even on histo-
logic sections. The limited studies exist that specifically
address details of cytologic features associated with
cytohistologic discrepancy. Cell-block is very helpful

in the diagnosis of papillary thyroid carcinoma and
the carcinoma of undefined category; as the papillary
configuration and nuclear features were more obvious,
also immunocytochemical markers are applicable for
ancillary studies. The BRAF mutation detection, which
is associated with papillary microcarcinomas and cancer,
can be yield for preoperative diagnosis, as well as for
prognostic marker and as therapeutic target for farther
management.

Keywords: FNA-biopsy, Cell-block, BRAF mutation.

PE3IOME

JTAATHOCTAUYECKHME TPYTHOCTH TOHKOUTOJIbHOM ACIIMPAIIMOHHOMN BUOIICUH
U TOBUTHOM )KEJIE3bI (OB30P)

Bapabanze E.P., Bypkanze .M., Mynxnmsuiau B.B.

Meouyunckui ynueepcumem um. /lasuoa Teunouanu, Tounucu, I py3us

C 11es1pi0 TOCTAHOBKHY JMarHO3a Y3JI0BOTO 3002 1 BEIOOpa
METO/ZIa OTIEPATUBHOI'O0 BMEIIATCIILCTBA HA IIEPBOM DOTalle
JUArHOCTUKHU «30JIOTBIM CTAHIAAPTOM) ABJIACTCA TOHKOW-
roJibHas acIupanoHHas ouorncus. OfgHako, HECMOTPS Ha
BBICOKYIO YYBCTBUTCJIBHOCTb U CHeHHq)I/I‘-IHOCTB METOZa
IIPU ONPENEIICHUH Y3JI0B LIIUTOBHIHOM 5KEJIE3bI CYILECTBYET
«cepasi» 30Ha B ocHOBHOHW Kareropun Bethesda, ncxoms
13 TeTEPOreHHON TPyINIbl aTUIIUKU HEONPEAEIEHHOTO
3HAYCHUs/(POJUTUKYISIPHOTO MTOPAKCHUST HEOMPEACIICH-
HOTO 3HaueHHs. CyIIEeCTBYIOT TaKXe CIOXKHOCTH IPH
MOCTAaHOBKE JIMarHo3a ManmwuUBIPHOTO paka MIMTOBHIHOM
’KeJie3bl, 0COOCHHO, B ciiydae (hOJUTUKYJSIPHOTO THIIA T1a-
MMAJIAPHOTO paKa I]_[PITOBPI)IHOﬁ KEJIE3hI, JAXKE B ClTydadaXx
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THCTOJIOTHYECKHUX CPE30B; 0CO00 MOAYEPKUBAFOTCS IETAITH
HUTOJIOTMYCCKUX XapaKTECPUCTUK, aCCOITMMPOBAHHBIX C IU-
TOT'UCTOJIOTHMYCCKUM HECOOTBECTCTBUEM. I[J'I)I IIOCTAaHOBKH
Jrardo3a namnuJuiipHoro paka HJ,I/ITOBPIHHOﬁ JKEJIC3bI BECh-
Ma I[eJIECO00PA3HO KCIIOIB30BAHUE OJIOYHO-KICTOYHOTO
Mmetona. Tak kak manwuisipHasi opMa U siJepHbIC 0COOCH-
HOCTHU 6bIJ'II/I BC€ChbMa SABHBIMH, UCIIOJIB30BAJIMCh TAKXKC U
HMMYHOIUTOXUMHNYCCKNE MAPKCPHI. BrrsiBienue MyTalnuu
reHa BRAF, xoTopsiif acconuupyercs ¢ HamumIIspHON
MHUKPOKapIIHHOMOM U PAKOM, MOYKET OBbITh HCITOIb30BAHO
KaK JiIst JOOTIEPAIIMOHHON JHArHOCTHKY B KA4€CTBE MPO-
THO3HOTO MapKepa, TaK M MOCIEIYIONIEro YIpaBieH s B
TCPANICBTUYCCKUX LCIIAX.
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YIBTPACTPYKTYPHAS OPTAHU3ALIUSA KIETOYHbIX QJIEMEHTOB
M MEJKXKJETOYHBIX CBS3EN B CTATOIIMCTAX
HA3EMHOM JIETOYHOM YJIMTKH HELIX LUCORUM

Toprunanze IU., bykus P.J1., Kanangapumsuiau J.J1., Takrakumsuau A .,
I'enamBuan H.I., Taputamsuaun M.T., Magxarananse H.b.

Tounucckuii eocyoapcmeennviil ynusepcumem um. M. Jcasaxuweunu, 1 pysus

OnarM U3 Hanbosee YHUBEPCAIBHBIX OPraHoB ISl BOC-
TIPUSTHS TPABUTAIIMOHHOTO TTOJIS SIBJISIETCS CTATOLUCT, KO-
TOPBI IMEETCS Y BCEX TUIIOB OECIIO3BOHOYHBIX )KUBOTHBIX.
CraromucTsl MPEACTaBISAIOT COO0H MapHbIe C(hepruIecKue
3aMKHYTHIC TTOJIOCTH, 3AIIOJIHEHHBIC KHIKOCTBIO — CTa-
TonuM}oil M comepkalmne CTaTOIHT, WM CTAaTOKOHUH.
Y Ha3eMHBIX JIETOYHBIX YIUTOK ITOJIOCTh CTATOLMCTA BBI-
CTJIaHa CEHCOPHBIM AITUTEINUEM, COCTOSIIIINM M3 JIBYX THITOB
KJIETOK: HEOOIBIIIOE KOJINIECTBO KPYIHBIX, CHAO)KEHHBIX
KMHOLWJIMSIMHA YyBCTBHUTENIBHBIX KJIETOK M 3HAYUTEIHHO
GoJIbIIIEee KONMMYECTBO OTHOCUTEITLHO METIKMX OTTOPHBIX HITH
BCTaBOYHBIX KJIETOK, ITOKPBITBIX MHKPOBOPCHHKaMH [2].
CraromucT SBISEeTCs] aHATOTOM aKyCTHKO-BECTHOYIISIPHOM
CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX. ET0 4yBCTBHUTENBHBIC
KIIETKN (TPaBUPELENITOPHI) pEarupyloT Kak Ha M3MEHEHUS
TIOJIO’KEHHUS B TIPOCTPAHCTBE, TaK M HAa BUOPAIIMOHHBIE U
3BYKOBBIE CTUMYJIBI [3-5,9,14,15]. OTHOCUTENBHO ITPOCTOE
CTPOEHHE PEIENITOPHOTO ammnapara CTaTOINCTOB OpPIOXO0-
HOTHX MOJUTIOCKOB, HEOOJBIIIOE YNCIIO TyBCTBUTEIBHBIX

© GMN

KJIETOK M WX KPYIHBIE pa3Mepsl JENaloT €ro yIOOHBIM
00BEKTOM JUTS Pa3UYHBIX UIEKTPOPHU3NOIOTHIECCKUX H
MopdoTormuecKuX uccnenoBannit [5-7,10,11].

[Mocnemawe TOIBI OFH U3 BUIOB HA3EMHBIX JISTOUYHBIX YITH-
TOK (H./ucorum) GBI NCTIONB30BaH B Ka9eCcTBE 00BEKTA IS
W3YYCHI BIIUSHNS HEBECOMOCTH HA TPABIIYBCTBUTEIIBHBIC
00pa30BaHUs CTATOLHMCTA. Y YIUTOK SKCIIOHUPOBAHHBIX B
HeBecomocT Ha AKA «®oton» u OC «Mup» npomonxu-
TeabHOCTHIO OT 0.5 10 5.5 Mec. B HOCENONIETHOM IEPHOAE
OBLTH OOHAPYKEHBI H3MEHEHUS IEKTPOPH3HOIOTHICCKIX
MMOKa3aTelieil IyBCTBUTEIBHBIX KIICTOK CTATOIMCTA B BHIIE
CHIDKEHUS aMIUTUTYIBl MEMOpPAHHOTO TOTCHIIHANA, BO3-
pacTaHus 4acTOTHl (POHOBOW HMMITYIBCAIlAH, 3aICPKKU
aJanTalyyd B OTBET HAa M3MCHEHHUE IOJIOKCHHUS Tejaa B
MIPOCTPAHCTBE M CMEIICHUS MaKCHMyMa peakmuu Ha 30°
OT TPAaBUTAIIMOHHOW BEPTHKAIN. DKCIIO3UIIHS YIIUTOK B
HEBECOMOCTH COTIPOBOXKAATIACH BIIONHE OTIPEICICHHBIMU
U3MEHEHUSIMH MOP(OIOTHIECKHUX MMapaMeTPOB UyBCTBU-
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TEIbHBIX KIETOK [4-6]. B craromucrax mpecHOBOMHBIX
ynutok L. stagnalis ¢ momMoIipo KoH(POKaTEHOH MHKPOCKO-
UK OBbUTH MICHTH(OUIIMPOBAHBI YyBCTBUTEIbHBIC KIIETKH
0 pa3aM4HoOM peakuuu Ha Goroctumyssl [16]. Bonbioe
BHMMAaHHE YJEJICHO TaKXe M3yUYEHHUIO TPAHCMHUTEPHBIX
cyOCTpaToB M MMMYHOPEAKTUBHCTH YyBCTBHTEIHBIX
KJIETOK CTATOIMCTA y Pa3HbIX MPEACTaBUTENCH JTeTOYHBIX
OproxoHorux MoJjuttockos [12,13,17,18].

B TedeHue mOCIENHUX HECKOJIBKHX JIET MOCPEICTBOM
CBETOBOU, TPAHCMHUCUOHHON U CKAHUPYIOMICH 3JICKTPOH-
HOW MHKPOCKOIHUH MTPOBOAMINCH UCCICAOBAHUS CTPYK-
TyPHOU OpraHU3AIMK CTATOIMCTA HA3EMHBIX JICTOYHBIX
ynutok (H.lucorum). YCTaHOBICHO TOYHOE YHCIIO UYB-
CTBUTEIIBHBIX KJICTOK, MOP(HOJIOTHYSCKUE MapaMeTpPhl
U MECTOHAXOXJCHHUE KaXX0i M3 HUX B CTaTOIHCTE.
DnuTenuanbHas BBICTHIIKA CTATOIMCTA MPEACTABISICT
c000¥ MPOCTPAHCTBCHHO-YMOPSIOUCHHBIH KOMILUICKC,
cocrosimuit U3 13 KJIETOYHBIX aHcamOiei. B kaxmaom
W3 HUX OJHA YyBCTBUTEJbHAs KJICTKa OKPYKCHHA
ONOPHBIMU KJICTKaMHU-caTeuIuTaMu. UyBCTBHUTEIIbHAS
KJIETKa Ha MepelHeM IMOJI0CE CTaTOLHCTa 3BE34aTon
(dbopMbI,0CcTaTbHBIC 12 KICTOK MOJIUTOHAIBHONU (HOPMBI
00pa3yroT TPH Mosica - MO0 4 KICTKU B KaXJI0M IOSICE 11O
BHYTpPEHHEMY IepuMeTpy ctaTouucta [1,6].

Llenpi0 HACTOSIIIETO MCCICAOBAHMS SBUIIOCH M3YyUCHUE
VABTPACTPYKTYPHI YyBCTBUTECIBHBIX U OTIOPHBIX KIIETOK,
MEXKJICTOUHBIX CBSI3€H B CTATONMCTAX JICTOYHOM HA3EMHO
yautku Helix lucorum.

Marepuajg U MeTOAbl. DKCIIEPUMEHTHI MPOBOJIUIU HA
B3pocibix (13,0+£0,04 r) 66 ocobsix (var. taurica Kryn.).
Teno ynuTKku M3BIEKaJIW U3 PAKOBHUHBI, TYJOBHUIIE C
JIOPCAJIBHOW CTOPOHBI pacCeKalu BAOJb CPETHEH JIMHUHU.
OOHaXCHHBIN TIPU 3TOM TAHITHOHAPHBINA MOMTTIOTOYHBIN
KOMIUIEKC BMECTE CO CTaTOLUCTAMHU BBIPE3aJId U (PUKCH-
poBaiu B 2% pacTBOpE TIIIOTapaNbACTHIA C TOCIEAYIOIeH
nodukcarueii B 1% pactBope yeTbipexokucu ocmust. [1o-

3 @ | x30000 |
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Puc. 1. Musnurnonooobnoe menvye (3a6Uumox, YKa3aHo CmMpeiKoil) u epaHy/ivl IUKO2eHd 8 YUMONIA3Me
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Cclle IeruapaTalyy penapar 3aKI049aiil B CMeCh 3110HA C
apajanTOM. YIBTPaTOHKHE CPE3bl 3aKIIIOUEHHBIX B CMOITY
CTaTOLMCTOB UCIONB30BANH I TPAHCMUCCHOHHOM 3JIeK-
tponHoit mukpockomnuu (Hitachi H-300, Hitachi, Sinonust),
a OKpalleHHbIE TOJYUINHOBBIM CHHUM CPE3bl TOJIIIUHOM
1,5 mxm — i cBeToBoi Mukpockonuu («MIKMED-2y,
JIOMO, Poccusi). B yactu onmbITOB CTaTOIUCTHI TIOCIIE
(uKcayy B IIyTapajiblIeruie U YeThIPEXOKHCH OCMUS U
00E3BOKMBAHUS BHICYIIUBAIIM IIPH KPUTHYECKOI TOUYKE B
Cpezie aMuIIareTara u yrieKHCIOThl, TOCJe Yero BCKpPhIBa-
JIM, HATTBUISUTH 30JI0TOM B YCTaHOBKE HOHHOTO HANIBUICHUS U
pa3Melaiy Ha MPeAMETHBIE CTOIUKH CKAHUPYIOIIETO K-
TpoHHOTrO MuKpockomna («CamScany», BenukoOpuranus).

Pe3yabrarsl U ux oocy:kaenue. UyBcTBUTENBHbBIE KIIETKU. B
AIICKTPOHHOM MUKPOCKOIIC YYBCTBUTCIIBHBIC KJICTKH UMCIOT
OITPEICNICHHBIM 00Pa30M CTPYKTYPUPOBAHHYO IIUTOILIA3MY.
Omna coctouT U3 Tpex cioeB: 1. DkTorazma: y3Kuil, roMmo-
TCHHBIN, 1200 AICKTPOHHO-TIOTHBIA CIIOM MUATOILIA3MbI
Ha nepudeprr KJICTKA C HEMHOTOYHCICHHBIMU MEITKUMHU
rpaHyJiaMy, MUKPO(UIaAMEHTaMK 1 IPO(UIIIMEI OCHOBAHHUS
KUHOIMIHIL 2. [ paHysIsipHbIH CIoii: Oosee MPOKHit, HeXXeNH
9KTOIUIa3Ma, COACPKUT MHOXKECTBO KIJIETOUHBIX OpPraHOu-
JI0B. boIbIloe KoNMMuecTBO MUTOXOHIPHH pa3HOOOpa3HOM
(hOpMBI U ¢ MHOTOUYHCJICHHBIMH KPUCTAMHU. 30HBI KOM-
ruiekca [0b/KH UMEIOT BUJI TIOTHO COMKHYTBIX MIOCKUX
MapajuIeIbHBIX [IUCTEPH, OT JUCTAIBHBIX KOHIIOB KOTOPBIX
OTIIIHYPOBBIBAKOTCSI MUKPOITY3bIPHKU JUAMETPOM OKoJIo 30
HM C BJIEKTPOHHO-TUIOTHBIM COIEPKUMBIM. JIOBOTBHO YacTo
9TH MHUKPOITY3bIPhKHA OOHAPY>KUBAIOTCS Y AlUKaJIbHON T10-
BEPXHOCTH KJIETOYHOM MeMOpaHsbl. 3. ['manormiaszma: ciado
3JIEKTPOHHO-TUIOTHBIN CJION 3aHUMAET 3HAYUTENBbHYIO YacTh
IIUTOIIIa3MBIL. 37IeCh MpECTaBlIeHa ajKas U TpaHyssipHas
SHIOIUIA3MATUYECKUE CETH, Pa3IMuHbIe MEJIKO3EPHUCTHIC
CTPYKTYPBbI, KPYITHbIC TOMOTCHHBIC KaIUTH, 8 TAK)KE TPAHYJIbI
YMEPEHHOH U BEICOKOM 371eKTpOHHOM II0THOCTH. Ha rpanuie
MEXKTy TPaHYJISIPHBIM U THATMHOBBIM CJIOSIMHU [TUTOILIA3MbI
PAcCIIONIOKEHBI 0COOBIC HIEMCHTHI YYBCTBUTEITHBIX KICTOK,
TaK Ha3bIBa€MbIe MHEIMHOIOMOOHBIC TEIbIIA MIH 3aBUTKH.

v

YYECMEUMENbHOU KLeMKU INUMETUANbHOU sblcmunky cmamoyucma H. Lucorum (4);
b - npu 6onvuem ysenuuenuu, pacnonodiceHnvle 8 yeHmpe 3a6UumKd 3epHuUcmole, 6e3UKVIApHble
U Kanieguouvle 00PA308aHUs PASTUYHOU NEKMPOHHOU NIOMHOCHU. TPAHCMUCCUOHHDIL 3TIeKMPOHHBIIL MUKPOCKON
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Onun 00pa3oBaHbl U3 IUIOTHO YITAKOBAHHBIX MapasuieIbHO
HAYIIUX MeMOpaH TIaJKON 3HIOIUIA3MATHUYCCKOW CETH U
LIEPOXOBATOI0 PETUKYIIyMa, CIIMPAJIBHO 3aKPY4EHHBIX CTPOIO
B OIHYy cTOpoHy. HapykHas cTeHka 3aBUTKa, COCTOsIIas U3
8-10 000poTOB, 00pa30BaHa IIEPOXOBATOI MEMOPAHOIA, TOTIA
KaK BHYTPCHHsIS — IIaJKOH MeMOpaHoii. B 1ienTpe 3aBuTka
BBISBIISIIOTCS 3€PHUCTHIC, BE3UKYIAPHBIE U KaIUICBUIHBIC
00pa30BaHusl CPEIHEH U BHICOKOH AIICKTPOHHOM TUTOTHOCTH
(puc. 1). OGBIYHO 3aBUTKH OKPY>KEHBI MUTOXOHIPUSIMU U
MHOTOYHCIICHHBIMH TpaHyJaMH IIMKOreHa. B onHOI uyB-
CTBUTEJIBHOM KJIETKE MOTYT HAXOAUTHCS HECKOIBKO 3aBUTKOB.
OHH pacronoXeHbl Ha PacCTOSIHUM -2 MKM JIpyT OT Apyra
U CBsI3aHBI MEXJTy co00il. Brlmeonucannas kapTuHa J10-
TIOJTHSIETCS] IPUCYTCTBUEM B IIUTOIIa3ME UyBCTBUTENBHBIX
KJIETOK 3HAYUTEIBHOTO KOMMYECTBA MYJIBTUBE3UKYISIPHBIX
TeJel. DTH OBAIBLHOW WIIM OKPYIIIOi (hopMbl 0Opa3oBaHuUs
coneprkar ot 20 10 50 Be3UKyI U OTpaHUUCHBI 2TIEMEHTapHOM
MeMOpanoi. HekoTopble N3 HUX HaXosTCsl HEMOCPEACTBEHHO
TI0J1 KJICTOYHOW MeMOpaHO#, Apyryue BCKPBITHI U U3JIMBAIOT
CBOE COIEPIKUMOE B IIOJIOCTb CTATOLLUCTA.

AnukanbHas MOBEPXHOCTh YYBCTBUTEIBHBIX KIJIETOK
MOKPBITA cl0eM Dnkokaiaukca. OT Hee oTxoaaT 1o 500
kuHouunui. Ilociaennue pacnonaoxeHbl KOHLIEHTpUYE-
CKUMH KpYTr'aMH OT IIEHTPa KJIETKH K ee epudepuu 1 B TO
K€ BpeMsI HECKOJIbKO HAKJIOHEHBI B TOM K€ HAIIPABICHUN
(puc. 2A). Kaxxaass KWHOLMIIKSL PacTeT U3 HEOOJBIIOTO
BO3BBIIICHHS KIIETOYHOW MeMOpaHbl. Ee npokcumaibHas
4acTh CBOOOJHO BBICTYINAET B MOJOCTh CTATOLMCTA, a B
ee JIMCTAIBLHOM YacTH NPEJCTaBICHO 0a3albHOE TEIbIIE.
C ogHOM CTOPOHBI OT 0a3aJBHOTO TENbLA B HECKOJIBKO
YIUIOTHEHHBII TOBEPXHOCTHBIN CIIOM UTOIIIa3Mbl OTXOAUT
€ro HOXKKa, C MPOTUBOIOJIOKHOM CTOPOHBI U HECKOIBKO
HWKE - ero kopemok. OT Kopelika BRIyOb IIMUTOILIA3MbI
TSIHYTCSl MUKpOTPYOOUKH TosmHol He 6omnee 0,01 Mkm ¢
XapaKkTepHOH MonepeyHor UcUepueHHOCThI0. KuHommmmim
HaXoITCs IpyT OT Apyra Ha paccTosHuu 0,9-2,25 MxM u
COCTOSIT U3 9 map MUKPOTpYOOUEK Ha Mepudepun U OJHOM

napsl B LeHTpe. [nuHa xuHommmuii cocranisietr 6-10 Mxwm,
YTO JIMIIb HE3HAUYNTEIBHO YCTYMaeT BBICOTE CAMUX UyB-
CTBUTENBHBIX KJIETOK, a [uameTp - okosno 0,25 mxm. Ha
paccTossHuM 1-2 MKM OT MOBEPXHOCTH KJIETKU KMHOIUIIHS
MMEET CyCTaBONOIO00HYIO CTPYKTYpY. Kaxast KuHOLuIIust
Ha pacctostaun 0,06-0,16 MKM okpyskeHa 5-7 MUKPOBHII-
namu anuHou 0.65-1,0 mxm u auamerpom 0,12-0,18 MM
(puc. 2b). MUKpOBUIIBI — POCTHIE BBIPOCTHI KTOILIA3MBI,
MOKPBITHIC TUIA3MaTHYECKOW MEMOPaHOi U, B OTJIINYKE OT
KUHOIIMJIMHN, JIUIIICHBI KAKOW-TH00 XapaKTepHOH BHYTPEH-
Hel CTpYKTypbl. Ecili y KHHOLIMIINI BEPILKHBI HECKOJIBKO
3ay’KeHbI, TO Y MUKPOBHJIJI OHH MMEIOT OKPYIJIBIA BHI.
JIOBOIBHO 9acTO B OCHOBAaHMH MUKPOBWJIT BBISBISIOTCS
MYJIBTHBE3UKYJIIPHBIE TeJbIla, MMy3bIPbKU U IEKTPOHHO-
TUIOTHBIEC TPaHYJIBL.

Onopnote kremku. Bcé cBOOOIHOE OT 4yBCTBUTEIIBHBIX KITC-
TOK TPOCTPAHCTBO BHYTPEHHEH MOBEPXHOCTH CTAaTOLMCTa
3aII0JIHEHO OTIOPHBIMH HIJTH BCTABOYHBIMH KileTKamu. C 0JTHOM
CTOPOHBI, 3TH KJIETKH CITy>KaT OTMIOPOM JUIsl 4yBCTBUTEIBHBIX
KJICTOK, HOCKOJTbKY PaCIOJI0XKEHbI MEKLy HUIMH 1 0a3aJIbHOM
MEMOpaHOH, C IPYTOi - OHU BCTABJICHBI (B KOJIMUECTBE OT 1
J10 3 KJIETOK) MEXKY UyBCTBUTEILHBIMU KIIETKAMH U IO 9TOU
MPUYHHE MTOCIIETHNE HE UMEIOT HETIOCPEICTBEHHOTO KOHTAKTa
Mexay codoil (puc. 3A,B). LluTomnasma OMopHBIX KIETOK
JIOBOJIbHO Oe/lHAa OpraHeiiaMu, UMeeT Ci1abo pa3BUTYIO
HHIOTUIA3MATHYECKYIO CETh U armapar [ oibIKu, CONepKUT
MHTOXOHJIPHU C XOPOULIO BBIPAXKEHHBIM MaTPUKCOM M KpH-
CTaMu, KPYITHbIE JIN30COMBI, MYJIETHBE3UKY/ISPHBIC TEbIIA,
IpaHyJIbl IJIMKOTeHa M HeOOJIBIIIOe KOJIMYECTBO BaKkyoseil. B
NPUTPAHUYHOM C IIa3MaTHYecKod MeMOpaHOM 30HE LUTO-
TUIa3Mbl BCTPEYAIOTCS! ITy3bIPbKHU, BO3HUKIIIKE, OYEBHIHO, B
pe3yJbTare MMHOLKMTO3a. SI/ipa OBaIbHbIE MM CHIILHO BBITSI-
HYTBIE, C U3PE3aHHON MOBEPXHOCTBIO, C OONBIINM M MAIBIM
nuameTrpamu 9,1-14,7 mxm u 4,2-7,7 MKM, pacroio)KeHbI B
0a3abHOI YaCcTH OTMOPHBIX KJIETOK U CONEPIKAT MHOKECTBO
KPYIHBIX XPOMAaTHHOBBIX [JIBIOKOB, 3aTPYIHSIOIINX O0OHAPY-
JKEHUE B HUX SIPBIIIEK. DTa 4acTh KJIETOK CHIIBHO YIUIOIIEHA

Puc. 2.4 - Konyenmpuueckoe pacnonosxcenue KUHOYUIUL HA ANUKANbHOU NOBEPXHOCMU YYECTNEUMNENbHOU KIeMKU
anumenuanrbHou gvicmuaku cmamoyucma H. Lucorum). Ckanupytowjuii 21eKmpoHHbIlL MUKPOCKON.
b - @pazmenm anuxanvHol nogepxHocmu yygcmeumenvhotl kiemku. Ilc - nonocmo cmamoyucma, Ky - kunoyunus;
Meé - muxposunna, BT - 6azanvnoe menvye;, HBT - nodicka 6azanvnozo menvya. TpancmuccuonHblil 31eKmpoHHbII MUKPOCKON
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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Puc. 34. Tpu cocedcmsyrougue mexcoy codou onopHvie KiemKu 8 SNUmenuaibHoll gvlcmuike cmamoyucma H. Lucorum
B norocmu cmamoyucma 6uonwsl nonepeynvie npounu kunoyunuil. I panuysl medxcoy Kiemrkamu YKa3aubl Cmpeikamu.
b - @paemenm snumenuanvroil svicmunku cmamoyucma. Cmpenkamu yKa3anvl 2panuybl Meicoy OnoOpHoOU
U 08YM3sL COCEOHUMU Yy8cmeumenvHolmu kiemxamu. Ilc - nonocme cmamoyucma, OK - onopnas knemxa;

51 - 10po onoprotl kiemxu, UK - uyscmeumenvuasn knemka, Me - MUKpOSULILL, M - MUMOXOHOPUU,

BM - 6azanvuas membpana; CK - coeOunumenshomrannas kancynd. TpancmuccuonHwlil 31eKmpOHHbLIL MUKPOCKON

U MMEeT OOIIMPHBII KOHTaKT C OJAHON CTOPOHBI C IOjJIe-
JKarer 0a3anbHOW MEMOPAHOH CTAaTOIMCTa, a C IPYroi — ¢
OCHOBaHMEM Y1yBCTBUTENBHBIX KJIETOK. [ paHuIIa MKy HUMU
IpeJICTaBlIeHa NPOCTpaHCTBOM mupuHOH 0,5-1,0 mxm. OHa,
Kak IPaBUIIO, XOPOIIIO BhIPAXKEHA U OONAACT JTOCTATOYHO
M3BWIHCTBIM BHIOM. OT 0a3aIbHON YaCTH OMOPHBIX KICTOK
B psiie Cy4aeB MPOCIIEKUBACTCS OTXOXKICHHUE OTPOCTKA.
AnukanbHasi 4acTh OMOPHBIX KJIETOK 3aHUMAET Y4acTKH
MPOCTPAHCTBA, 00Pa30BAHHBIC IO YIVIAM TPEX COCETHHX
YYBCTBUTEIBHBIX KJIETOK. OT HEe OTXOAAT TP MOCTENIEHHO
CY>KUBAIOIIUXCS OTPOCTKA, T.H. (DAJIAHTH JJTHHOM J10 25 MKM,
00paszyst TOHKHE MPOCITIONKH MEK/TY TyBCTBUTEITLHBIMU KIICT-
kamu. Kaxnplii Takolt OTPOCTOK MOKET MCTOHYAThes 70 1
MKM U Ha pacctosiauu 0,15-0,2 MKM OT ero KoHIIa HaYnHAeTCs
HOBBI OTPOCTOK, TPUHAJICKAILIUH JPYTOH ONIOPHOM KIIETKE.

Puc. 4. Tpu coceocmeyrowgue medicdy coboii onopHuie Kiem-
KU 8 SNUMENUANbHOU gbicmuike cmamoyucma H. lucorum.
Ipanuyer meancody kremramu ykasanvl cmpenxkamu. Cka-
HUPYIOWUIL 31eKMPOHHbLL MUKpockon. Macumabd 3 mxm
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Ha mMuxpogororpadusix BHyTPEHHEH BHICTHIKH CTATOIICTA,
MOJIYYCHHBIX TIOCPEJCTBOM CKAaHUPYIOIICH 3IEKTPOHHON
MHKPOCKOIIHH, OTIOPHBIC KIICTKHU JICTKO UICHTH(OUIUPYIOTCS
10 OOMJIMIO TUIOTHO PACIOJIOKEHHBIX MUKPOBWILT JUTHHOU
oxono 0,6 mxm u nuamerpom 0,17-0,19 mxm. [Mocnennue
MPEJCTABISIOT CO00# TpyOUYaThie BBIPOCTHI IKTOILIA3MBI
— MHKPOBHUJUIBI, TIOKPBITHIC TUIA3MATUYECKON MEeMOpPaHOI.
YacTo MUKPOBHILIBI BETBATCS 1 00Pa3yHOT aHACTOMO3BI (PHC.
4). Io kpasiM OITOPHBIX KIIETOK BMECTO MUKPOBUILT UMEIOTCS
MAJTBIICBHU/HBIC BBIMSTIMBAHIS [IATOILIA3MEI (PHC. 5).

Medgicknemounvie ceasu. Ilnazmarnyeckre MeMOpaHbI MpU-
JISKAIHUX KIETOK (4yBCTBUTEIILHOM KIICTKU C OIIOPHOM HITH
OIIOPHOI C OMOPHOIT), a TaKkXKe MPUTPAHUYHBIC YUACTKH
LUTOILIA3MbI XapaKTePHU3YIOTCSI BIIOJIHE ONpPE/eIeHHBIMU

X 35 000
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Puc. 5. Dpazmenm snumenuansHot 8bICIMUIKY CMAMOYUCA
H. lucorum. IIC-nonocmv cmamoyucma,; 4K - uyecmeu-
menvhas knemka, OII - onopnas xnemxka, /lc - decmocoma;
Mm - muenunonooobnoe menvye. Tpu nunoyumosnvie ny-
3bIpLKA 6 Yumoniazvie onoprot knemxu. Cmpenkou ykazano
naIbYeUOHOE BLINAUUBAHUE YUINONLAZMbL ONOPHOU KIIEMKU.
Tpancmuccuonmblii 1eKmMpOHHbIN MUKPOCKON
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Puc. 64. @paecmenm snumenuanvroi sicmunxu cmamoyucma H. lucorum.
IIC—nonocms cmamoyucma,; OK - onopnas kiemra, YK - uyecmeumenvras knemka; /lc - decmocoma,
1T - nunoyumosnwlli ny3vipex 8 Yumoniazme wyecmeumenvrou xiemxu. Cmpenkou yKazam y4acmox
BNAUUBAHUS NIAZMAMUYECKOL MEMOPAHBL BHYMPb 4YECMEUMENbHOU KIEeMKU.

b - Muoeouucnennvle naxynst (1) 6 snumenuanvrou esicmuixe cmamoyucma H. lucorum,
coeouHennvle MedHcoy coO0l MOHKUMU KAHATLYAMU-NPOMOKAMU (VKA3AHbL YEPHBIMU CIPETKAMU).
O0Ha naxyna cooepiicum 231eKmpoHHONIOMHOe BKIIOYEHUe

CTPYKTYPHBIMH OCOOCHHOCTSIMU. MecTaMu ITa3MaTHYeCKue
MeMOpaHbl 00pa3yIoT CHCHUATN3UPOBAHHBIC KOHTAKTHBIC
YYACTKH, aHAJIOTHYHBIC HECMOCOMAM B SIHTEIHATBHBIX
TKaHsX. K BHyTpeHHEMY CITOF0 KayKI0i MeMOpaHbI IPIITeracT
3JIEKTPOHOIUIOTHOE 00PAa30BaHKE TOMIIHHOW OKOJIO 2 MKM,
Ky/Ia CXOIISITCS TAK HA3bIBACMBIC SITUTETHAIBHBIC HUTH.

Takue mecmocombl uHOHN 0,4-1,0 MKM 0OBIYHO OOpa-
30BaHbl Ha MPSMBIX OTPE3Kax IIa3MaTHYeCKUX MeMOpaH
HECKOITBKO HMYKE CBOOOTHOM MOBEPXHOCTH KJIETOK (pHC. 5).
Jlpyrue 1ecMoCcOoMbl 3HAYUTEILHO OoJiee MPOTSHKEHHBIE U
M3BUIMCTOM (DOPMBI, UX MEKMEMOPaHHOE HPOCTPAHCTBO
MPOHM3AHO MHOTOYHCIICHHBIMH TIOTIEPEYHBIMHU [IEPErOpoJI-
KaMH, COSIUHSIONIMMH 00€ MEMOpaHbl MKy CO00i. ITO
00CTOSITEIILCTBO MPHUJIAET TAKUM CTPYKTYypaM CXOJCTBO C
BEPEBOYHOM JIECTHULIEH U IO 3TOM MPUYMHE OHU U3BECTHBI
TOJI HA3BaHHEM IIEPErOPOIYATHIX MM COTOBBIX JIECMOCOM.
Hwxe necMocom ruia3mMarideckie MeMOpaHbl COCE/ICTBY-
FOIUX MEXIY COOOW KJICTOK OOJIbIICH YacThi0 MMEIOT
CKJIaUaThlii BUJI M3-32 MHOTOYMCJICHHBIX BBIIISTYMBAHUN U
BILTYMBAHU, KOTOPBIC NTyOOKO POHUKAOT IpyT B ipyra. Ha
AJIEKTPOHHOTPaMMaXx B PsiZIe CIIydaeB yIaeTcst OOHAPYKHUTh,
YTO B Y4aCTKaX BIISTYMBAHUS [UIa3MaTHUECKOM MEMOpaHbI
BHYTPb KJIETKH OCYILECTBIISETCSI 3aXBaT COJEPKUMOTO
MEKKJIETOUHOTO IPOCTPAHCTBA U MOCIIE CMBIKAHUSI MEM-
OpaH mpeBpalieHue ee B IMHOIMTO3HbIC MYy3bIPbKH (PHC.
5, 6A). MexXKiIeTouHbIe IPOCTPAHCTBA MECTAMU CHIILHO
PaCIIMPSIFOTCSI, PEBPAILASICH B JIAKyHbI. OT/IENbHBIC JIAKYHBI
HMEIOT B IMOMEPEYHHKE 15 MKM, COCAMHEHBI MEXKITy COOOM
TOHKUMH KaHaJIbIIAMU-TIPOTOKAMH 1 HEPEJIKO COIEprKaT MeM-
OpaHOIIOIOOHBIC CTPYKTYPhI PA3IMIHON (POPMBI K Pa3MEPOB
(puc. 6b). B pe3sysbrare o0pa3yercst BeCbMa Pa3BeTBICHHAS,
CJIOKHON KOH(UTYpAIIK CHCTEMa COOOIIAOIINXCS MEKIY
€000 MEKKJIETOYHBIX JIAKyH, KOTOPbIE TIIYOOKO 3aXOMsT
BHYTPb KJIETOK M B TO K€ BPEMsI MIMEIOT BBIXOJ B TI0JIOCTb
cTarolycra. YIbTpacTpyKTypa KIETOYHBIX MIEMEHTOB CTa-
torcTa H. lucorum okasaack O113Ko0# ¢ TAKOBOH Y APYTHX
BUJIOB JIETOYHBIX racTponon [2,14,19]. OnHako, mpoBeaeHHOE
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HaMU TOJJPOOHOE M3YyUCHHE YABTPACTPYKTYpPBI KIETOUHBIX
JIEMEHTOB TUTEITNAIBHON BHICTHIIKY CTATOLIMCTA HA3eMHOMN
JICTOYHO#M YITUTKHU H. Lucorum, BeISIBII LSTbIHA psit MOP]OIIo-
TMYECKUX XapaKTepPUCTHK. Tak, IUTOMIa3Ma 1yBCTBUTEIBHBIX
KJICTOK IMEET ONPENIETIEHHYIO0 CTPYKTYPY, COCTOSIILYIO U3 TPex
CIIOEB: AKTOIUIA3MBbI, TPAHYIISPHOTO CJIOS M THAJIOIJIA3MBI.
Ilocnennuii 3aHUMAET 3HAYUTEIbHYH0 YacTh LIUTOILIA3MBI.
OcoOBIM CTPYKTYPHBIM JIEMEHTOM 4yBCTBHTEIIBHBIX KJIETOK
SIBISTFOTCST MACJTMHOTIONOOHBIC TeIbIIa (3ABUTKH ), B LICHTPE KOTO-
PBIX PaCIOI0KEHBI 3ePHUCTBIE, BE3UKYIIIPHBIC U KAIIEBUIHbIC
obpazoBanwst. [1000HbIE CTPYKTYPBI OIMCAHBI B TAKKUX BHUCO-
KOAKTHBHBIX KJIETKaX TOJIOBHOTO MO3ra MJICKOIMTAOIINX KaK
kietkr [lypkuHpe MOKeUIKa 1 MUPaMUTHBIE KICTKH HEOKOpP-
Tekca [8]. B nuromiazme qyBCTBUTENBHBIX KIIETOK CTATOIMCTA
H. Lucorum BbISIBISIOTCS y4aCTKU, KOTOPbIE HACBIIIEHbBI OITTH-
YeCKH IUIOTHBIMU 3€pHAMH IIMKOreHa. [IpurpaHidHbIe 30HBI
LATOIIA3MBI IIPHJIE)KAITUX KJIETOK XapaKTePU3YIOTCS HATTMIHEM
CIIeMATM3APOBAHHBIX KOHTAKTHBIX YYAaCTKOB, QHAJIOTHYHBIX
JIECMOCOMAaM B SIHUTENHAIBHBIX TKAHSX; a TAkKe HAIMIUEM
TIEPETOPOTUATHIX MITH COTOBBIX JIECMOCOM. B uyBCTBHUTENBHBIX
KJIETKaX UCCIIEYeMOro OObEKTa BbISIBICHbI MHOTOUHCIICHHBIE
JIaKyHbl, COSZIMHEHHbIE MEXK/Ty COOOH TOHKUMH KaHAJIbL[AMH-
MPOTOKAMH, B PE3YJIBTaTe Yero 00pa3yercst CUCTEMa COOOIIAr0-
IIUXCSI MEXK/TY COOON MEKKIICTOUHBIX JIAKYH.

Oco0eHHOCTH pacnpe/iesieHHs] YyBCTBUTEIILHBIX U OIOp-
HBIX KJIETOK B SIHUTENUAIBHON BHCTHJIKE CTaTOLMCTA,
CYIIECTBOBAHNE MEKKIIETOYHBIX CBS3EH, a TAKKEe HAYaJIo
00pa3zoBaHKsl MMHOLUTO3HBIX ITy3bIPHKOB B UyBCTBHUTEIIb-
HBIX KJIETKaX U MX OKOHYATEJIbHOE CTPYKTYpHUpPOBAaHHE B
OIOPHBIX, JIA€T BO3MOXXHOCTH MPEAIONIOKHTh, YTO OJIHA
YyBCTBUTEJbHAS KIJIETKA M €€ CaTeIUIUThI (OIIOPHBIE KIIET-
KH) co37laBasi KJIIETOYHbIE aHCAMOIH, IeHCTBYIOT B3aUMO-
COIVIACOBAaHHO M NPEJICTABISIOT CTPYKTYPHYIO €ANHHUILY.

BaaronapHocthb. Pabora BbilosHEHa B paMKax IpPOEKTa
FR/334/7-272/13 HanuonanbHOro Hay4HOTO (hoHIA HM.
[lora Pycrasenu.
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SUMMARY

ULTRASTRUCTURALORGANIZATIONOF CEL-
LULAR ELEMENTS AND INTERCELLULAR
CONNECTIONS IN STATOCYSTS OF TERRES-
TRIAL PULMONARY SNAIL H. LUCORUM

Gorgiladze G., Bukia R., Kalandarishvili E., Taktakish-
vili A., Gelashvili N., Davitashvili M., Madjagaladze N.

Iv. Javakhishvili Thilisi State University, Georgia

The organ of mollusc equilibrium - statocyst appears to be
the analogue of acoustic-vestibular system in vertebrate
animals. In terrestrial pulmonary snail the epithelial lining
of statocyst cavity is created by two types of the cells - a
small amount of large cells, provided with kinocilia of
sensitive cells and considerably a large number of small
supporting or inserted cells, covered with the microvilli. By
means of transmission and scanning electron microscopy
the ultrastructure and intercellular connections of these
cells were studied. The sensitive cells have in a certain
way structured cytoplasm, which consists of three layers:
ectoplasm, granular layer and hyaloplasm. Myelin-like
bodies having the granular, vesicular and drop-like forma-
tions in the centre appear to be the special structure of the
cytoplasm. In the cytoplasm there are areas, saturated with
electron dense glycogen granules. On the electronograms
sometimes it is observed how the pinocytic vesicles in
the supporting cells are created from the diverticulum of
plasmatic membrane of sensitive cells. The boundary areas
of plasmatic membrane of adjacent cells (sensitive cells
with supporting or supporting cells with the support) are
also characterized by the presence of specialized contacts,
which are analogous to desmosomes in the epithelial tis-
sues, as well as by the existence of cellular desmosomes,
interdigitations. Numerous lacunas have been revealed in
the intercellular space, which are connected by the thin tu-
bules and ducts resulting in the formation of a complicated
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configuration of extensive system of communicating with
each other lacunae, which have the exit in statocyst cavity.

Keywords: snail, statocyst, sensitive cells, supporting cells.
PE3IOME

VJABTPACTPYKTYPHASI OPTAHU3ALIUS KJIE-
TOYHBIX YJIEMEHTOB U MEXKKJETOYHBIX
CBSI3EN B CTATOLIMCTAX HABEMHOM JIETOY-
HOW VJINTKHM HELIX LUCORUM

Toprunanze IU., Bykus P.JI., Kanangapumsuiau J.J1.,
Taxrakumsuiau A. /L., l'enamsuau H.11., JaBuTamsu-
au MLT., Magxkarananze H.b.

Tounuccxuii cocyoapcmaennviil ynusepcumem um. M. Jlica-
saxuweunu, 1 pysus

Opran paBHOBECHS MOJITIOCKOB — CTATOIMCT SIBISIETCS
aHAJIOTOM aKyCTHKO-BECTHOYIISIPHOI CHCTEMBI TO3BOHOY-
HBIX J)KHBOTHBIX. Y Ha3eMHBIX JIETOYHBIX YJIHUTOK SIUTE-
NMuajgbHas BBICTUIIKA TOJIOCTH CTATOIMCTa oOpazoBaHa
JIBYMsI THITAMH KJIETOK — HEOOITBIIIOE KOJIMYECTBO KPYITHBIX,
CHAa0)XKCHHBIX KUHOIMIMSIMH YyBCTBUTEIBHBIX KIETOK
1 3HAYUTENHHO OOJIbIIEe KOTUYECTBO OTHOCHTEIHHO
MEJKUX OMOPHBIX MIIM BCTABOYHBIX KIJIETOK, MMOKPBITHIX
MHKpPOBOpCHHKaMHU. IlocpencTBoM TpaHCMUCCHOHHOU U
CKaHUPYIOIIEH MEKTPOHHONH MUKPOCKOITUH OBLITH H3Y9IEHBI
YABTPACTPYKTYPAa U MEXKKICTOYHBIE CBA3HM ITHUX KIETOK.
UyBCTBHUTENbHBIE KJIETKH HMEIOT OTpe IeIEHHBIM 00pa3oM
CTPYKTYPHUPOBAHHYIO IIMTOIIa3My, COCTOSIIYIO M3 TPeX
CJIOEB: HKTOIUIa3Ma, TPaHyJISPHBIM CIIOM M ruanoruiazma.
Oco0eHHOM CTPYKTYPOH ITUTOTIA3MBI SIBJISIFOTCSI MUETHHO-
OJI00HBIE TENBIA(3aBUTKHN) C PACIIONOKEHHBIMHU B IIEHTPE
3epHHUCTHIMH, BE3UKYIISAPHBIME U KarsIeo0pa3HbIMU 00pa-
30BaHMAMU. B nuToraMe BcTpeyaroTcs Takke YIacTKH,
HACBIIIEHHBIE 3JEKTPOHHOIUIOTHBIMHU TIHKOTC€HHBIMU
3epHaMU. BrImsgunBaHHeM IUTa3MaTHYeCKOH MeMOpaHbI
YYBCTBUTENBHBIX KJIETOK 00pa3yloTCs MUHOIUTO3HBIC
My3bIpbKU (POPMHUPOBAHUE KOTOPBIX YK€ MPOMCXOAUT B
OTIOPHBIX KJIeTKaxX. [I[purpaHnvHbIe 30HBI ITAMaTHIECKUX
MeMOpaH IprIekKamuX KIeTOK (1yBCTBUTENIBHBIC KICTKH
C OIOPHBIMHU HJIH OIMOPHBIC C OMOPHBIMH) XapaKTepH3y-
FOTCS TaKKe HATMYHMEM CIeIIHaTH3UPOBAHHBIX KOHTAKTOB,
AQHAJOTUYHBIX JIECMOCOMAaM B JMHUTEIHAIBHBIX TKaHAX
1 HaJIMYUEeM TEePEeropoAYaThIX MM COTOBBIX JAECMOCOM,
WHTEPAUTUTAIIUHIO. B MEXKIETOYHOM MIPOCTPAHCTBE BBI-
SIBJICHBI MHOTOYHCIICHHBIC JIAKYHBI, COSIMHEHHBIE MEXITY
co00if TOHKUMH KaHAJIBLAMU-TIPOTOKAMH, B pe3yabTaTe
yero o0pasyeTrcs CI0KHON KOH(PHUTYpaIy pa3BeTBICHHAS
CHCTEMa COOOIIAIOMIUXCS MEXKIy COO0H JaKyH, KOTOpBIE
HMMEIOT BBIXOJI B TIOJIOCTH CTATOIMCTA.
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MOP®OJOTNYECKHUE OCOBEHHOCTH CJU3UCTOM OBOJIOUYKHA
SAAI3BIKA KPBICHI B PAHHUM MEPUO/I BO3JIEVICTBUS
HA HEE MOHOMEPA AKPUJIOBOM IIJIACTMACCHI

Hasbiaenko B.1O., Huazeasckuii M.S., Ctapuenko U.U., laBbinenko A.H., Ky3neunos B.B.

Buicuee cocyoapcmeaennoe yuednoe 3agederue YkpauHuol
«Yxpaunckaa meouyunckas cmomamonozuyeckas akaoemusy, Ilonmasa, Yxpauna

B xnuHuKe oproneauueckoi CTOMaTONIOIMH O ceil JeHb
IIMPOKO UCTIONB3YIOTCSI 0a3UCHBIC MaTepHaibl - MPOU3-
BOJIHBIE aKpUJIOBOH M METaKpUIOBOM kucioT [1]. Oto
00YCIIOBIICHO WX ITOJIOXKHUTEITBHBIMHA CBOHCTBAMU U Kade-
CTBOM: TIPOCTOTOH TEXHOJIOTHEH, HU3KOU CE0ECTOMMOCTEIO,
JNOCTYIMHOCTbI0. OHAKO, MHOTUMH HCCIIEA0BaTEIIMU
BEISBIICHBI CEPhE3HBIC HEOCTATKH Oa3UCHBIX MTOJIHMMEPOB,
OCHOBHBIM W3 HUX SIBIIICTCS IPUCYTCTBHE CBOOOIHOTO
MOHOMEpa, KOTOPBIM OKa3bIBAaET OTPULIATENILHOE BO3EH-
CTBUE HA TKAHU MPOTE3HOTO JIOkKA M OPraHU3M B LIEJIOM
[3,7]. MokazaHo, UTO Jake B HE3HAUUTENIbHBIX KOJTMUECTBAX
MOHOME]p BBI3BIBACT BOCHAJICHHE CIIM3HCTON 00OJIOUKH,
MaTOJIOTMYECKUN POCT KIIETOK SIUTEINHSI, UHOT/IA aJlJIepri-
YECKUE PEaKIINH JIOKATEHOTO M 00IIEero Xapakrepa

[Tpn M3roTOBICHUM MOJIHBIX CHEMHBIX 3yOHBIX ITPOTE30B
HEOoOXOIMMO MOJHOIEHHOE BOCCTAaHOBJIEHHE (DYHKIIUH XKe-
BaHMsI, BKIIIOUAsi BOCCTAHOBIICHHE BKYCOBOW UyBCTBUTEIb-
HocTH. OCOOCHHO Ba)KHO MPABHIIBHOE BOCCTAHOBJIEHHUE
BKYCOBOH UyBTCBUTENIBHOCTHU. SI3BIK SBIIETCS OPTaHOM,
BBIMOJIHSIONIMM JOCTaTOUHO IIMPOKHH KPYT Pa3IUYHBIX
¢ynknmit. OHa U3 HAX — 9TO BocTIpusiTHe BKyca [2,9]. s
9TOTO B CIM3UCTON 000JIOUKE HAXOATCs Crieluduieckue
BKYCOBBIE PELIENITOPLI — COCOUKH, KOTOPBIE MOTYT U3MEHSTh
BKYCOBYIO UyBCTBUTEIILHOCTD MO BIUSHUEM PA3IUYHBIX
¢daxTopos [4,6,10]. 53k HanboIEee TECHO KOHTAKTHPYET
¢ 0a3MCOM CHEMHBIX IIPOTE30B M POTOBOW KHIKOCTBHIO,
B KOTOPYIO0 BMECTE CO CMBIBOM IOCTYNA€T OCTaTOYHBIN
MoHOMep. Mcxost U3 BBILIEH3II0KEHHOT0, IPEICTABIAETCS
BEChMa aKTyaJIbHBIM H3yUCHUE B3aUMOCHCTBISI MOHOMEpA
AKPWIOBBIX IIACTMACC CO CIM3HMCTOI OOOIOYKOH SI3BIKA.
SI3BIK KPBIC MOXKET CIIy’KUTb MOTHOLIEHHOU MOZIETbIO, TaK
KaK UMEeT 3HAUYUTEIbHOE CXOJCTBO CO CTPYKTYPOH s3bIKa
YeJI0BeKa, YTO M CTaJI0 OCHOBOW BBIOOPA 3THX SKUBOTHBIX
JUIs IPOBEIEHUSI KCIIEPUMEHTA.

Lenp uccnenoBaHus — U3y4UTh B KCIIEPUMEHTE COCTOSTHHE
CIIM3UCTON O0OJOUKH SI3bIKA Y KPBIC M €€ PereHepaluio
Iocje BO3JCHCTBHS MOHOMepa 0a3MCHOH aKpHIJIOBOM
mnactMacchl «DTopakcey.

Marepuana 1 MeTOAbl. DKCIIEpUMEHTAIbHbBIE HCCIIE10Ba-
HUS BBITIOTHEHBI Ha Ta00PaTOPHBIX KphIcax JIMHIK BucTap
B Bozpacte oT 1 10 1,5 roaa, ucnonszosanu 20 KpbIc, U3 HUX
5 cocraBuim KoHTposbHYyI0 rpymy (I rpymma). Jpyrum
JKUBOTHBIM MPOBOIIIN 00pabOTKY CIIM3UCTON 00OJIOUKH
si3blka 2% BOIHBIM PAacTBOPOM MOHOMEpa aKpHIJIOBOM
0a3ucHOI TracTMaccel «DTopake» MBaXKIHI B ICHB. JB-
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TaHA3MIO XMBOTHBIX (II0 5 0cobeit) MpoBOAWIN CcIycCTs 1
cytku (II rpymma), 3 cyrox (11l rpynmna) u va 7 cytkn (IV
rpynmna). Bee nccnenoBanms mpoBOIMIIICH B COOTBETCTBHU
¢ TpeboBaHMsAMHU TOKHMICKOI JIeKiIapaiii TyMaHHOTO OT-
HOIICHHS K )KUBOTHBIM BeceMupHOI MeaAnIIMHCKOH acconu-
allly ¥ TI0 OOIIMM STHYECKHUM IIPHHIUIIAM PaObOTHI € IKC-
MIepUMEHTAIBLHBIMHU )KHBOTHBIMHU, 0100peHHbIMH [1epBBIM
HaIMOHAIBHBIM KOHTpeccoM 1o Onoatuke [5]. Dkcrepu-
MEHTaJIbHBIX )KUBOTHBIX TIO/IBEPIajId 9BTaHA3HUH METOJIOM
epeIo3nPOBKY Hapko3a cornacHo Jupekruse 86/609 EEC
u Jorosopy Cosera EBponsl ET3 123. [Tocne 3Branazuu
KpBICaM YAAJSUTH SI3BIK, M3 KOTOPOTO TIOTOM Opaiu ¢par-
MEHTBI — KOPEHb, OOKOBBIE M ()POHTATBHBIN YIACTKH SI3bIK,
3aJIMBAJIN KXHUJIKUM Tapa)MHOM ITOCPEICTBOM yCTAaHOBKH
JUISL 3aJTUBKH TTapaMHOBBIX O5okoB «Micromy, cpessl ¢
napaMHOBBIX OJIOKOB OKpAIINBAJIN T€MATOKCHIMHOM U
D03MHOM 10 OOIICTIPUHSATHIM METOIHKaM [8].

PesysnbTarsl M UX o0cy:kaeHHe. Y KUBOTHBIX BTOPOH
9KCTIEPUMEHTAILHOM I'PYIITBI OCIIE KOHTAKTa CIM3HCTON
sI3bIKA C MOHOMEPOM aKpHJIOBOH IIACTMACCHl B TEUCHUE
CYTOK, 3aMETHBIX OTIMYHMH B CTPYKTYPHOH OpraHH3aLUH
CIIM3UCTON 000JI0UKH, B CPABHEHUH C KOHTPOJILHOH Ipy-
TIo#, He HaOronanock. [laronornyeckre M3MEeHEeHHs OBUTH
11200 BBIPKEHBI U UMEJIH CTEPEOTUITHBIE MIPOSIBIICHHS B
CPaBHEHHH CO CIIM3UCTOH 000JI0YKOIl KpBIC 10 00paboTt-
KM e€ pacTBOpOM MoHOMepa. Tak, B CyOammTennaIbHbIX
oT/ieNnax COOCTBEHHOM IUIACTMHKHU CIM3HCTOH OOOJIOUKH
BI0JIb Oa3aIbHON MeMOpaHBbI OBIIIO XapaKTEepHO HEKOTOPOe
yBeIMYEeHUE TUM(POIUTOB U KIETOYHBIX JIEMEHTOB MOHO-
nuTapHo-MakpodaransHoro psia (puc. 1).

W3zpenka onucaHHble KIETOYHBIE JIEMEHTH B BHJE He-
OOJIBIINX TPYII PACTIONATAINCE ITOOIM30CTH KPOBEHOCHBIX
MUuKpococynoB. [Tociieare B OOIBITHHCTBE HAOTIOICHUN
XapaKTepU30BAINCH MAPETHUYECKUM paclIipeHHeM U n3-
OBITOYHBIM cOziepXKaHueM (POPMEHHBIX 3JIeMEHTOB. B oT-
JIeTIbHBIX MUKPOCOCY/IaX HaOMIONAINCh SBICHUS ClajKa
u arperanyy (hOPMEHHBIX IEMEHTOB KpoBu. Cieyer ot-
METHTb, YTO OIIMCAHHBIE PACCTPOUCTBA KPOBOOOpAIIICHUS
Obutn HamOolee BHIPAKCHHBIMU B CIM3UCTOM OOKOBBIX
OTZeTIOB Tena si3bIka (puc. 2). B ornenpHBIX HabmIONE-
HUSX B COOCTBEHHOH 000JI0YKE, IPEUMYIIECTBEHHO B
COE/IMHHUTEIILHOI TKaHU COCOYKOB, IMEJIO MECTO SIBJICHHUE
TIOBBINIEHHOH T'H/paTaliii OCHOBHOTO BemiecTna (puc. 1).

bazanpHas MeM6paHa OMUTCIINAJIBHOIO MMTOKPOBAa BO BCEX
HU3y4a€MbIX OTACIIaX CIU3UCTONH 000JI0UYKH MPAaKTUYCCKU
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HE OTiIMYajlaCb OT TAKOBOI'O Y JKMBOTHBIX KOHTpOJ’IBHOﬁ
Tpynribl, OAHAKO CICAYET OTMCTUTHL HEKOTOPOEC YBEJINYC-
HUC BHYTPUINHUTECINAIBHBIX J'II/IM(I)OHI/ITOB, 13 KOTOPBIX
OTACJBbHBIC BU3YAJIM3UPOBAIINCH U CPEAU SITUTCIIMOLIUTOB
LIKITOBATOTO CJI0s. 3aMETHBIC U3MCHEHUS Ha6J'IIO)]aJII/ICL B

KIJIETKaX IMUIIOBATOI'O CJIOA SMUTEINA, B IEPBYIO OUCPCb,
CJIeaAYyCT OTMETUTDL MOABJICHUE NPO3pavHbIX BaKyonef/i,
NPEUMYIIECTBCHHO B OKOJOAJACPHOM IIPOCTPAHCTBE, 3a-
TIOJTHCHHBIX HHTOHHaSMaTPI‘IeCKOﬁ KUAKOCTBIO.

Puc. 1. Cmpoenue nokposrHoco snumenust Causzucmotul 0oo-
JIOYKU KOHYUKA SI3bIKA KPbICHL (KOHMAKM ¢ MOHOMEPOM
nracmmaccol Ha npomsiicernuu 1 cymok). 1 —aumgpoyumoi 6
CcO6CMBEHHOU NAACMUHKE CIUZUCMOLU 000/104KU, 2 — 30HbL
NOBLIUEHHOU 2UOPAMAYUY COCOUHUMENTbHOU MKAHU COO-
CMBEHHOU NIACMUHKU CIUSUCTOL 000104KU, 3 — KPOBEHOC-
HbLUL MUKPOCOCYO,; 4 — dnUmentoyumsl Wuno8amozo cios ¢
oucmpoguueckumu UsMEHeHUsIMU, 5 — HUMEBUOHbIL COCO-
yek ¢ sasnenusmu kepamonusa. Muxponpenapam. Okpacka
eemamokcunun-303unom. Q6. 40r., ox. 7°

Puc. 2. Cmpoenue nokposnozo snumenus CAu3ucmotl
0007104KU OOKOBOU NOBEPXHOCMU MeNd A3bIKA KPblCbl
(KOHMAKm ¢ MOHOMEPOM NIACMMACCHL HA NPOMSIICEHUU
1 cymox). 1 —kpogeHocHbie MUKPOCOCYObL C SAGTEHUAMU
NONHOKPOBUsL; 2 — NOKPOGHbLU dnumenutl; 3 — HUmeeuoHbwlil
COCOYEK C SI8NEHUSMU Kepamonu3d, 0ecmpyKmueHbIMU U3-
menenuamu. Muxponpenapam. OKpacka 2emamoxcuium-
sozunom. 06. 20~ ok. 7*
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Tuapornudeckas AUCTPOGUsI KICTOK IIHITOBATOTO CJIOS J10-
BOJILHO YacTO OOHAPYKMBACTCSI B MOKPOBHOM DITUTEIIUH.
OpHako, B HAIIUX HAOJMIONCHUSX OMHCAHHBINA MPOIIECC
MMeEJ BBIPaKCHHBIN 0UaroBbIii XapakTep U HAOJFONAJICS, KaK
MPABUJIO, B SMUTCIUOIUTAX, TOKPBIBAIOIIMX HUTCBUHBIC
COCOYKH, JTHOO B KIIETKaX, PACIOJIOKEHHBIX B HEIOCPE/l-
CTBCHHOM OJIM30CTH OT mocieanux (puc. 1).

HexoTopbie M3MEHEHHs BBISBIISIIUCH HENOCPEICTBEHHO
B HUTEBHJHBIX COCOYKaX. Tak, OBOJIHHO YACTO MMeJa
MECTO OTCJIOWKa KIETOK POrOBOTO CJIOS OT HHUXKele-
KalUX ¢ o0pa3oBaHUEM CyOKOpHEalbHBIX MOJIOCTEH
— SIBIICHUS KEPATOJIU3a, IIPH 3TOM KEPATHHOBBIE MacChl
oOperasy BIpaKeHHBIH JTaMUIUIIPHBII BUA. OT/HeNbHbIC
HUTEBUIHbIE COCOYKH UMENN aTHNUYHYI0 (OpMYy, IpH
9TOM HaOJIOJANNCh KaK HUCTOHYEHHBIE, TAK U COCOYKHU
¢ yTonuiéHHOM 0cHOBOM. OnUCaHHbBIE MPOIECCHl HUMETH
MECTO HE TOJBKO B 00JIACTH BEPXYIIKH SI3bIKa, HO U B
HUTEBHUIHBIX COCOYKAX Ha OOKOBBIX MOBEPXHOCTSIX TEJIa
u B obnactu KopHs si3bika (puc. 1,2).

AHaJIOTHYHbIC HAPYLICHUS TUIIMYHOTO CTPOCHUS MOXK-
HO OTMETUTH U B OTJEJIbHLIX JTUCTOBUHBIX COCOUKAX,
PACIONIOKCHHBIX, KaK ObLIO paHee OTMCUCHO, B MPHU-
KOPHEBBIX OTJAcjaX Ha OOKOBOW MOBEPXHOCTH Teja
si3bIKa. B mociiefHuX, HapsIAy C SIBJICHUSIMHU KePaToJIH3a,
BBLISBISIIOCHE 3HAYUTENLHOE KOJIUYECTBO IIUIOBATHIX

KJICTOK C AUCTPOPUUCCKUMHU U3MCHCHUSIMH, OTMCYAJIACh
HHQUIBTPAUS] CTPOMBI TUM(POUUTAMU U KJICTKaAMHU
MOHOIIMTapHO-MaKpodaraibHoro psaa (puc. 3).

F T ™ - TP

Puc. 3. Cmpoenue nucmosuonbix cocoukos ciusucmou
0060104KU OOKOBOL NOBEPXHOCIU MeNd S3bIKA KPbICbL
(KOHmMaKm ¢ MOHOMEPOM NIACMMACCHL HA NPOmsiiceHuu 1
cymok). 1 — eocnanumensras uH@UILMPayus 6 coeOUHU-
METbHOMKAHHOU OCHOBE; 2 — INUMETUOYUMbL WUNOBANO20
Cnosi ¢ QUCmMpopuuecKuMu USMeHeHUsSMU, 3 — A6/1eHUs.
xepamoauza. Muxponpenapam. OKpacka eeMamoxCuiuH-
sozunom. 06. 208, ok. 7*

Wsmenenus co CTOPOHBI I’pI/I6OBI/II[HI)IX 1 KeJ1000BaThIX

COCOYKOB OBLITH HC3HAYUTCJIbHbBI, aHAJIOTHUYHO BBbIIIC-
ONMHMCaHHBIM, 3aKJ/IIOYaJIUCh B ABJICHUAX KE€paTOJU3a,
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JUCIUPKYIATOPHBIX CABUTaX B MHKPOCOCYIaX COEIH-
HUTEJIbHOTKAHHOW OCHOBBI, MOSIBJICHUHU B TOCIEIHEH
IPYNIOBLIX CKOTUICHUH JTUM(OIMTOB U KJIETOK MOHO-
[UTapHO-MaKpO(DaraabHOro psjaa.

IIpu KOHTaKTe JTUHTBAIbHOW CIM3UCTON C MOHOMEPOM
AKPUJIOBOH MIACTMACCHI B TEUEHHE 3 CYTOK HAaOII0AaI0Ch
nanpHeHIee ycyryoaeHue MaToJOTHYCCKUX CIBHUIOB,
KOTOPBIE B ONMUCHIBAEMOW DKCIEPUMEHTAIBLHON TPYyIINe
ONPENEIAIOTCS KaK B SMUTEIUOIUTAX U COOCTBEHHOM
MJIACTMHKE CIM3UCTON, TaK M B MBIIIEYHOM cloe. Tak, B
obnacT OOKOBBIX OT/EJIOB Telia sI3bIKa U B 00JIaCTH €ro
KOPHSI B TTOBEPXHOCTHBIX OT/I€NIaX MBIIIEYHONW OCHOBBI
BCTPEYAIUCH OYaroBbIC KJICTOUHBIC MH(UIBTPAThI HEIO-
CPEICTBEHHO CpeH MOMEPEeYHONOI0CaThIX BOJIOKOH, a
TaKKe B Pa3ZIeNAIONINX UX MPOCIOUKAX COSTUHUTENHLHOMN
TKaHu. Cpein KJICTOK OMUCAHHBIX HH(DUIIBTPATOB B 3HAYH-
TEJIbHOM KOJIMYCCTBE BU3YaIM3UPOBATIMCH HEHTPODHIbHBIC
JICHKOLIUTBI, BCTPEUAHUCH TAKIKE MAKPO(haru 1 eAMHUYHBIC
nuMdonuTsl. B HemocpeacTBEHHON OIU30CTH OT TaKHX
HHOUIBTPATOB OOHAPYKUBAIHCH MAPETUUCCKU PaCIIU-
PEHHBIC KPOBCHOCHBIE COCY/IBI, COJICPIKAIIUE H30BITOYHOE
KOJIMUYCCTBO KHUIKON (Ppakiiu KpoBU. B OTICIBHBIX CITy-
YasX pacHIMpeHHe COCYJOB CONPOBOXKJATIOCH KPACBBIM
cTosiHieM (DOPMEHHBIX JICMEHTOB KpOBH (puc. 4).

Puc. 4. Ilosepxnocmuvie omoenvt NONEPeUHONOIOCAMbIX
MUY A36IKA (KOHMAKM ¢ MOHOMEPOM NAACMMACCHL HA
npomsaxcenuu 1 cymok). 1 — eocnanumenvnas unguio-
mpayus;, 2 — KpOBEHOCHble COCyObl, 3 —Mblileunble G0~
n0KHa, 4 — myynvie knemxu. Muxponpenapam. Oxpacka
eemamokcunun-303unom. Q6. 20r., ox. 7°

B nepuBackynsipHbIX TPOCTPAHCTBAaX JOBOJBHO YacTO
BCTPEUAINCh TyUHbIE KIETKU, AJST KOTOPBIX XapaKTePHBI
OTHOCHTEIIBHO KPYITHBIC pa3Mepbl U 0a30(MIIbHBIC IPaHy-
JIBI B [IUTOILIA3ME, COACPIKAIINC OMOIOTHYECKH aKTUBHBIC
BEIIECTBA, SBISIOUINECS MEIUATOPAMU BOCTIATUTEIBHBIX
peakiuii (puc. 4). Bee omucaHHbIe MATOTOIMYCCKUC W3-
MEHEHHUsI CBUJETENHCTBYIOT O Pa3BUTUHU Y JAHHOM JKC-
MEePUMEHTAIBHONW TPYMIIBI KUBOTHBIX SKCCYIATHBHOTO
BOCTIAJICHUS] B TTOBEPXHOCTHBIX OT/IENIaX MBIIIIL SI3bIKA.
[TpuunHy pa3BUTHS TaHHOTO MATOJIOTMYECKOTO Mpoliecca
00HApYKUBAJIU MPHU ETATBHOM HM3YyUYCHHH COCTOSHHS
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CIU3KUCTON 00osouku. B mocneaHeld nepuoauuecku
BCTPEYAIIUCh MEJIKHE yYACTKH, IMOJIHOCTHIO JTUIIEHHBIE
SMUTEINATBLHOTO MOKpOBa (puc. 5).

Puc. 5. Ilogepxnocmuvie omoenvl Mbluiy A3uIKa (KOHMAKM
¢ MOHOMEPOM NAACMMACCHl HA NPOMSIACEHUU 3 CYMOK).
1 —30na 3pozuu; 2 — eocnarumenshas UHGUILMPaAyUsL,
3 - NOKpOBHbLIL dNUMenuti Ymoauén 3a cuém Kiemox -
no8amozo cios; 4 — 0eck8amuposaHHvle INUMETUOYUMb.
Muxponpenapam. Okpacka ecemamokcunun-303urnom. O6.
20, ok. 7¥

Ha Takux ydacTkax B OOHa)XEHHOH COOCTBEHHOH IuIa-
CTHHKE CJIM3MCTOW 000JI0YKM 0OHapYKMBaJHCh BOCIa-
JIUTEJIbHBIC UHQUIBTPAThI, KIETOYHBIH COCTaB KOTOPBIX
COOTBETCTBOBAJI TAKOBHIM B MOBEPXHOCTHBIX OT/ENaX
MBIIIIL sI3bIKA. B HemocpeacTBeHHOM OIM30CTH OT Y4aCTKOB
3pO3uil CTU3UCTON UMENH MECTO YTONIIECHUS ITOKPOBHOTO
SIUTEIUSI, TPEUMYIIIECTBEHHO 3a CYET ILUIOBATOTO CIIOs,
YepeayIoIuecs ¢ y4acTKaMU HCTOHUCHUS U JIECKBaMalluu
MMOBEPXHOCTHBIX CIOEB MOKPOBHOrO anuTenus. B co0-
CTBCHHOM IJIACTUHKE, MOOJIIM30CTH OT 3pO3uil HabIona-
JIUCh COCY/IbI C SIBICHUSIMH THIIEPEMHH, a TAKKE TYUHbIC
KJIETKH, (QyHKIMOHAIBHOE NpEJHA3HAYCHUE KOTOPBIX
00CykJaJ0Ch paHee.

Taxkum o0Opa3oM, MPU KOHTAKTE MOHOMEpa aKpPUIOBOMH
IJIACTMACCHI CO CIM3UCTON 000I0UKOM sI3bIKA HA ITPOTSIKE-
HUU 3 CYyTOK B MMOCJIEAHEH OTMEYAIOCh PA3BUTHE MEJIKOOUa-
TOBBIX 9PO3UH, BCIEJCTBHUE UYETO CO3MAOTCS MPEANOCHUTKH
JUTSl Pa3BUTHUS BOCIIAJICHHSI HEMOCPEACTBEHHO B MBIIIIAX
sI3bIKA. DPO3UBHBIC TOPAXKEHUSI CIM3UCTON, KaK U BOC-
MaJUTCIbHBIC U3MCHEHHUS B MBIIIIAX, 00HAPYKUBAIUCH
MPEUMYIICCTBCHHO B 001aCTH KOPHS M OOKOBBIX IMOBEPX-
HOCTEH s13bIKa, U3PEAKa B 00JIACTH KOHYHKA.

Ha yuacTkax CImM3HCTOH, rjie He HaOJIIONaIoCh Pa3BUTHE
3pO3uii, OTMEYAINCH U3MCHEHNUS, AHAIOTUYHBIC OMHMCaH-
HBIM B IIPE/IBIIYIICH YKCIIEPUMEHTATBHOMN TPYIITE, OJJHAKO
B PsiZIC CITy4acB OHHM UMENH O0oJiee BRIPAKEHHBIH XapakTep.
Taxk, MOBCEMECTHO 3HAYUTENBHO YBETMIMIOCH KOTHYECTBO
[IATIOBATHIX SMUTETHOIUTOB ¢ THCTPODHUUCCKUMH H3Me-
HEeHUsIMH. JIOBOJTBHO YaCcTO B TAKHUX KJIETKAX HMETIO MECTO
pa3BuUTHE KpailHe# CTeMeHH THAPONUYCCKON TUCTPOPHUN
— OamnonHo# auctpoduu. Ilepuoauyecku BeTpedanuch
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30HBI, XapaKTCPHU30BaBIIUCC HepaBHOMepHOﬁ TOJIH.II/IHOﬁ
SIUTCIINAIIBHOT'O TOKPOBA, HA KOTOPBIX YUACTKH YTOJIIC-
HUA SMUTCIINAIBHOTO IJIacTa Y€PE€AOBaAJIUCH C yHaCTKaMU
nctoHueHus. IlocrossHHO BCTPCHAJIUCH SABJICHUA aKAHTO-
Jm3a. 3aMETHO YBEJINYMBAJIOCH KOJIMYCCTBO HUTECBUAHBIX
COCOYKOB, MMEBIIUX ATUIIUYHYIO q)OpMy; KpoMm¢e Toro,
NEepUOANICCKA 06Hapy)KI/IBaJ'II/ICL Y4aCTKU C 3HAYUTECIIb-
HBIM KOJIHYCCTBOM HUTCBUJIHBIX COCOYKOB, UMCHOIIHNX
BBIPAXKCHHBIC NCCTPYKTUBHBIC U3MCHCHHUSA U Y4YaCTKH, B
KOTOPBIX KOJIMYECTBO COCOYKOB 3aMETHO YMCHLIIIAJIOCH.
XapaKTepHO, YTO OIIMCAaHHBIC M3MCHCHUSA HUMCIH MCCTO
Ha OOKOBBIX TIOBEPXHOCTSIAX U B obactu KOpHHA A3bIKaA. Kak
uB r[pem,lz[ymef/i 3KC1'[CpPIMeHTaJII:HOﬁ I'pynrme, B JHUCTO-
BUJIHBIX COCOYKax npeo6na)1am/1 SIBJICHUS KE€pATOJIr3a U
JlPICTpO(bI/II/I SIUTCIUOIUTOB IIUIIOBATOT'O CJIOA.

V3MeHeHust co CTOPOHBI JKeNT000BATHIX COCOYKOB ITPOSIBIIS-
JIMCh, B TIEPBYIO OYepE/Ib, 3HAUMTEILHON BOCHIAIUTEILHON
MHQUIBTpAIME B COCIMHUTENILHOTKaHHOM OCHOBE, pac-
LIMPEHHEM H ITOJTHOKPOBUEM COCYIOB. BOKpyr nocnenHux
JIOBOJIBHO YaCTO OOHAPYKMBAINCH TYYHBIC KJIETKH C sIBJIC-
HUSIMH JeTpaHyssiuu (puc. 6).

Puc. 6. Cmpoenue dncenoboeamozo cocouka szvika (KO-
MAaxkm ¢ MOHOMEPOM NLACMMACCHl 8 medeHue 3 Cymox).
1 — 6ocnanumenvras uHuILMpayust 8 puIxaol cOeOUHU-
MenbHOMKAHHOU OCHO8e cocouKa, 2 — 6Kycosas nouxa, 3
— KPOBEHOCHbIE COCYObL NOTHOKPOGHBL, 4 - MHO2OCIOUHDbI
NOKPOBHBIU SNUMENUL, 5 — JHCel0O0K, OKPYAHCAIOUUL COCO-
uex. Muxponpenapam. Okpacka 2emamoKCuiuH-303UHOM.
06. 20~ ok. 7*

B rpyrine ;kHBOTHBIX, CJIM3UCTAs 000JI0UYKA SA3bIKA KOTOPBIX
KOHTaKTHPOBaja ¢ MOHOMEPOM IIACTMACChI B TEYECHUE
7 CYTOK, 3pO3HH CIM3UCTON OOOJOYKH BCTPEUAHCH He-
CKOJIBKO Yallle, YeM B TPEIBIAYIICH dKCIIEPUMEHTATLHON
IpyIIIe U, Kak U paHee, ObUTH JIOKAIU30BaHbI MPEUMYyIIle-
CTBEHHO 10 OOKOBBIM MOBEPXHOCTSIM U B 00aCTH KOPHSI.
HeMHOrouucaeHHBIE SPO3UK OOHAPYKUBAIUCH TAKKE U B
0051aCTH KOHYHKA A3bIKA. B OTAEIBbHBIX Cllydasx geexThl
PacpoOCTPaHSIIUCh 3a TPEACTbI CIU3UCTOH 000I0UKY |
MEPEXOIUIN Ha TOMCIU3UCTYI0 OCHOBY, a HHOTJA U HA
MBIIIIIBI SI3BIKA, YTO CBUAETENLCTBYET O MpOrpecce Je-
CTPYKTHUBHBIX M3MEHEHUI M Pa3sBUTHH HAa MECTE 3PO3UH
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n1yOOKUX 1e(eKTOB — 513B. JIHO TaKKX sI3B OBLIO 3AIIOJIHEHO
HEKPOTHYECKHUM JIETPUTOM C OOHMIBHON HEHTPOPHIBHOI
nHuinpTpanueil. [lo nepudepun s3BEHHBIX JePEKTOB
B MBIIIIAX SI3bIKA HMEIa MECTO 0YaroBas BOCIATUTENb-
Hass HHQUIBTpaIMs ¢ mpeobiaganueM HEHTPODHIbHBIX
JIEHKOIMTOB, BCTPEUATUCH TAK)KEe MaKpO(ard 1 HEMHOTO-
yucieHHbIe TUM(OINTHL. OTAMYUTENHHON 0COOCHHOCTHIO
9PO3MBHBIX OPAKEHUH CIIM3UCTOI 000IOUYKH B OITHChIBAC-
MOt 9KCTIEPUMEHTAIBHOM TPYTIIiE B OOJBIIHHCTBE CITyYacB
CJIE/yeT CUUTATh YTOJIIEHHE MOKPOBHOIO SIUTEIHS I10
Kpato nedekra u HaOIOAAEMbIE SBICHHS «HAIIOI3AHHSD)
HOCJICHETO Ha PO3UPOBAHHBIC YUACTKH.

BblIIIeu3105KCHHOE CIIEYCT PACICHUTh KaK HHUITHALHY O
(ha3y pecTUTYHH, KOTOPAsi, B CBOIO 0Y€pElb, CBU/ICTEIIb-
CTBYIOT O TOM, YTO MATOJIOTUYCCKHIA IPOIIECC TPUHUMACT
YETKO BBIPAKEHHOE XPOHUYECKOE TeueHue (puc. 7).

Puc. 7. Azsennvlii deghexm cauzucmoii 06010uKu OOKOBOU
NOBEPXHOCTIU MENA SA3IKA (KOHMAKI ¢ MOHOMEPOM NAACH-
Macewl Ha npomsidceHuu 7 cymok). 1— oonacmo s136eHH020
Odeghexma; 2 — HEKPOMUBUPOBAHHBIL OeMPUM C HeUmpo-
@unvHou uHuUILMPayuell,; 3 — 60CNANUMENbHASL UHDUb-
mpayusi Cpeou MblUEUHbIX B0TOKOH 3bIKA,; 4 — NOKPOBHDIIL
onumenuil ¢ asnenusimu nporugepayuu. Muxponpenapam.
Oxpacka cemamokcunun-303unom. Q6. 20r., ox. 7°

Ha yuactkax cim3uctoil 000JI0UKH, TIe TIOKPOBHBIN DITH-
TEeJUi ObIT COXpaHEH, CIIEAyeT OTMETHUTh CYIIECTBEHHOE
YTOJIIEHHE €TO IJ1ACTa, TPEUMYIIECTBEHHO 32 CUET KIIETOK
HIMTIOBATOTO CJI0sL. [IpH 3TOM, STIUTEIMOLUTSI C SIBICHUAMH
THJIPONMYECKON AUCTPOdUN 00HAPYKUBAIUCH OTHOCH-
TEJILHO peiko. B Toxke Bpemsi, Ha ONHMCaHHBIX Y4acTKax
MOCTOSIHHO MMEJI0 MECTO M30BITOYHOE 00pa3oBaHUE PO-
TOBBIX MAacc — SIBJICHHUS TUIIEpKEparo3a ¢ aKaHTOJIU30M.
VYTomnuieHne MOKPOBHOTO JIHUTENUS SIBISETCS, CKOpee
BCETO0, IPUCTIOCOOUTEIHLHBIM POI[ECCOM, HAlPaBICHHBIM
Ha 3alUTy NOJIeKAIINX TKAaHeH S3bIKa OT arpeCCUBHOTO
JICHCTBUST MOHOMEPA aKPUJIOBOH TTacTMacchl (puc. 8).

B coOCTBEHHOH IUIACTUHKE CIM3UCTON 00OI0YKHU IOL
YTOJNIIEHHBIM MTOKPOBHBIM SMUTEIHEM MPAKTUYCCKH I10-
CTOSIHHO 00HAPYKUBAJIUCH OOMIIbHBIC KIIETOUHBIC HH(DUITb-
Tpathl, 00pa30BaHHbBIC MPCHUMYIIECCTBCHHO TUM(OIIUTAMH,

105



Makpogaramu 1 ria3MaTHIeCKUMHU KiieTkaMu. [1omo0HbIi
KJICTOYHBIH COCTaB BOCIHAJIUTEIHLHOrO MHPUIBTPATA, C
OJIHOM CTOPOHBI, SIBJSIETCSl MPU3HAKOM XPOHHUYECKOTO
BOCIAJIMTEIILHOTO Mpoliecca, ¢ APYrol CTOPOHBI CBUJIE-
TEJILCTBYET 00 aKTUBH3ALMH Ha TAHHOM JTarle KIICTOYHOTO
U TYMOPAJIBHOTO UMMYHHUTETA; OT/ACIbHBIC JTUMQPOLIUTHI
JIOBOJIBHO YaCTO OOHAPYKHBAINCH CPEIIU IUTEIHOLUTOB
0a3aJbHOTO U HIDKHUX PSIJIOB ILIUIIOBATOTO CJI0eB (pHC. 8).

Puc. 8. Iloxposnuwiti snumenuii Causucmou 000104KU KOPHSL
A3bIKA (KOHMAKM ¢ MOHOMEPOM NIACHMACCHl HA NPOMSi-
arcenuu 7 cymok). 1 — socnarumenvras unuibmpayus
6 cOOCmeeHHOl niacmumke, 2 — KPOBEHOCHbLE COCYObL,
3 — cenagicennulil y4acmox NOKPOBHO20 dNUMeENusl, -
WEHHBIT HUMEBUOHBIX COCOYKOE ; 4 — 30HbL AKAHMONU3A,
5 — unmpasnumenuanvuviil wmpoyum,; 6 — ampogupo-
6aHHbII HUMeBUOHBIN cocouek. Muxponpenapam. Oxpacka
eemamokcunun-303unom. Q6. 40r., ox. 7*

Hapsny co 3HaYUTEIbHBIM KOJUYECTBOM HUTEBUIHBIX
COCOUYKOB C JIECTPYKTUBHBIMM CIBUTAMH U U3MEHEHHOM,
aTUIUYHON (POPMOIi, TOBOJIBHO YacTO BCTPEUAIUCH CO-
COYKH, pa3Mepbl KOTOPBIX U, B [IEPBYIO OUEPEIb UX BBICOTA,
ObUIM 3HAUUTENILHO MEHbIIIE B CPABHEHHHU C KOHTPOJILHOI
IPYIIION U ONHMCAHHBIMU PAHEE IKCIIEPUMEHTAIbHBIMU
rpynnamu. Yaiue, yeM B IpeablIyLIEH SKCIIEPUMEHTallb-
HOU IpyIIe, BCTPEYAINCh YYaCTKH CIIM3UCTON 000JI0UKH,
Ha KOTOPO! HUTEBUJIHBIE COCOUYKHM OTCYTCTBOBAJIM HA J10-
BOJIbHO OOIIMPHBIX y4acTKax. [lepednciieHHbIe BhIIIE U3-
MEHEHUS, KaCAOLIUECsI HUTECBUIHBIX COCOUYKOB, ABJISIOTCS
MpU3HaKaMHu aTpopUUECKUX W3MEHEHHH, KOTOpbIe Ooliee
BCEr0 BhIPAKCHBI HA OOKOBBIX ITOBEPXHOCTIX M B 00J1aCTH
KOpPHs1, HaIMEHee - B 00JIaCTH KOHYMKA SI3bIKA.

Cxoxue poLecChbl IMEIOT MECTO U B IPYTHUX TUTAX COCOYKOB,
KOTOpbIE MPUHUMAIOT y4acTHe BO BKyCOBOH perienuuu. Tak,
B IIPUKOPHEBBIX OT/IC/IaX OOKOBBIX IIOBEPXHOCTEH TEJa SI3bIKA
4acTO BCTPEUAIHCH JIUCTOBU/IHBIE COCOUKH C IECTPYKTUBHBI-
MH M3MCHCHUSIMU; HEKOTOPHIC M3 HUX ObUTH YMCHBIICHBI B
pa3Mepax, MECTaMU IUIOTHOCTb PACIIOIOKEHUSI JAHHOIO BUIA
COCOYKOB 3aMETHO CHIKaJ1ach. | pOOBHIHBIE COCOUKH U CO-
COUKH, OKPYXEHHBIE )KEJIOOKOM, TAKKE XapaKTePHU30BAICh
HEKOTOPBIM YMCHBIIICHHEM pa3MepoB. Kak B sker000BarhIX,
TaK ¥ B TPUOOBHJIHBIX COCOYKAX 3a4acTyl0 HaOIIONAIOCh
YMEHbILIEHUE KOJIMYECTBA BKYCOBBIX IOYEK.
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BreiBon. VcciienoBanusi CTPOCHUS CIIU3UCTON O0O0JIOYKU
SI3bIKa KPBIC B pAHHUE CPOKHU BO3JIEHCTBHSI HA HEE MOHOME-
Ppa aKpUII0BOM I1J1aCTMACCHI II0Ka3aJI1, YTO IIaTOJIOrMUECKUE
W3MEHEHUs CITU3UCTON 000JOUYKH HACTYIAIOT y)Ke Ha 3-7
CYTKH, 3TU MOBPECIKACHUA UMCIOT JE€CTPYKTUBHO-BOCTIAJIN-
TEJIBHBINA XapaKTep, 4YT0 HanOOJIee BHIPAKEHO B OOKOBBIX
OTJieJIax SI3bIKA, I71€ PACIIONIOKEHbI BKYCOBbIE COCOUYKH, U B
MOCJIEIYOLIEM IPUBOAUT K MATOJIOTMUECKUM U3MEHEHUSIM

UX CTPYKTYPBI.

BelmenpuBeieHHbIE JaHHBIE TIO3BOJISIIOT CYUTH 00 OTpH-
LIaTeJIbHOM BO3/IEICTBUA MOHOMEPA aKPUJIOBBIX I1J1ACTMACC
Ha CTPYKTYPHYIO OPTraHM3alMI0 BKYCOBBIX COCOYKOB U 00
YXYIIIEHUU BKYCOBOTO BOCIIPUSTHSL.
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SUMMARY

MORPHOLOGICAL FEATURES OF RAT MU-
COUS MEMBRANE OF THE TONGUE EARLY
AFFECTED BY ACRYLIC RESIN MONOMER

Davydenko V., Nidzelskiy M., Starchenko I.,
Davydenko A., Kuznetsov V.

Higher State Educational Establishment of Ukraine
"Ukrainian Medical Stomatological Academy”, Poltava,
Ukraine

Base materials, made on the basis of various derivatives
of acrylic and methacrylic acids, have been widely used
in prosthetic dentistry. Free monomer, affecting the tissues
of prosthetic bed and the whole body, is always found in
dentures. Therefore, study of the effect of acrylic resins’
monomer on mucous membrane of the tongue is crucial.
Rat tongue is very similar to human tongue, and this fact
has become the basis for selecting these animals to be
involved into the experiment.

The paper presents the findings related to the effect of
“Ftoraks” base acrylic resin monomer on the state of rat
mucous membrane of the tongue and its regeneration. The
microscopy has found that the greatest changes in the mu-
cous membrane of the tongue occur on day 3 and 7 day after
applying the monomer and are of erosive and inflammatory
nature. Regeneration of tongue epithelium slows down.

Keywords: tongue, lingual papillae, mucous membrane,
epithelium, acrylic residual monomer.

PE3IOME

MOP®OJOTHYECKHUE OCOBEHHOCTH
CJU3UCTOM OBOJIOUKH SI3BIKA KPBICHI
B PAHHUM IEPUO/I BO3JENCTBUS HA HEE
MOHOMEPA AKPHJIOBOM IIJIACTMACCBI

Jasbinenko B.1O., Huazeanckuii M.S1.,
Crapuenko U.H., laBsinenko A.H., Ky3uenos B.B.

Buicuiee cocyoapcmeennoe yuebnoe 3agedenue Ykpausi
«Yxpaunckaa meouyunckas cmomamonoeudeckas axkaoe-
musy, [lonmasa, Ykpauna

B knmHuke opronequueckoi CTOMATOJIOTMU HO Cel JEeHb
IIMPOKO HCIIONB3YIOTCSl OA3UCHBIE MaTepHajbl Ha OCHOBE
Pa3TMYHBIX MPOU3BOIHBIX aKPIJIOBOH W METaKPHIOBON
KHCIOT. B mpoTe3ax Bcerna conepKUTest CBOOOIHBII MOHO-

© GMN

Mep, KOTOPBI OKa3bIBACT OTPULIATEIBHOE BIMSHUE HA TKAHU
IIPOTE3HOI0 JIOXKa U OpraHusM, B 11e10M. [1o3ToMy akTyansHO
M3y4€HHE BIIMSHIE MOHOMEPA AKPUJIOBBIX IUIACTMACC HA CIIU-
3UCTYIO 000JIOUKY SI3bIKA. SI3bIK KPBIC MMEET 3HAYUTEIILHOE
CXOJICTBO C SI3BIKOM U€JIOBEKa, YTO M CTAJI0 OCHOBOM BhIOOpA
STHUX JKUBOTHBIX ISl TPOBE/ICHUS SKCIIEPUMEHTA.

B crarbe npencraBieHbl pe3ysbTaTbl UCCIECIOBAHUS
BIMSIHHE MOHOMepa 0a3uCHOM aKpHUJIOBOW IMIIACTMAacChl
«®DTOpaKc» Ha COCTOSIHUE CIM3UCTON OOOJIOYKH SI3bIKA Y
KpBbIC U ee pereHeparuto. CornacHo JaHHBIM MUKPOCKOIIH,
HauOOJNIBIINEe U3MEHEHHUS B CIU3UCTON 00O0JIOYKE S3bIKa
HACcTyHaroT Ha 3 ¥ 7 CyTKHU [I0CJIe HAHECEHUs] MOHOMEpa U
HOCSIT 3PO3UBHO-BOCIIAIIUTEIIbHBIN Xapakrep. Perenepanus
SIUTEINS A3bIKA 3aMEIJIACTCS.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

KINHUKO-2ITUJIEMHAUOJOTI'NYECKASA XAPAKTEPUCTHUKA
MUEJOJUCIIITACTUYECKUX CUHAPOMOB Y B3POCJIBIX

t2Cemouxkun C.B., *Toacreix T.H., *Iynuna L A., ‘@uuk O.C.

LPoccutickuil nayuonanvhulil ucciedosamensckull meouyunckuil yrnueepcumem um. H.U. Iupozosa;
2[opodckas kaunuyeckas bonvruya Ne52; *Mockoeckuil KIuHUYeCKUtl HAYYHbLI YeHMp,
“Poccuiickas demckas kaunudeckas bonohuya, Mockea, Poccuiickas ®edepayusn

Muenoaucmnactnueckue cuaapoMsl (MC) sBustoTcs
reTepOreHHON IpyNIoi reMaToI0rH4eckoil maToaoruy,
BO3HUKAIOIIEH Ha YPOBHE CTBOJIOBOH IEéMOMOITHUYECKON
KJIETKH ¥ MaHH(ECTUpPYOLIel IUTONeHNsIMHA B Tiepude-
puueckoil kpoBu. Mopdonornueckn MJIC xapakrepu-
3yeTcs MpU3HAKaMU AMCIUIa3HMUA OJHON WIJIM HECKOJNBKHX
MUEJIOUIHBIX KJIETOUHBIX JINHUHA B KOCTHOM Mo3re [17].
HenpenoxueiM npusnakoM MJIC sBisieTcst KJIOHANbHAS
9KCTIAHCUS TEMOIIOATUYECKUX KIETOK-TIPEIIECTBEHHUKOB,
COIIPOBOJKAAaEMasi PUCKOM TpaHC(OPMANUH B OCTPhIE MHU-
enonnble seiiko3sl (OMJI) - npubmusurensho y 30-40%
6ompHBIX [2]. B CIIA B 2010 1. AMarHOCTHPOBAHO OKOJIO
10 TeIc. HOBBIX cirydaeB M/IC, 3a06oneBaeMOCTh COCTaBHIIA
3,4 ciryuas Ha 100 TeIc. HaceneHus1 [16]. B ctpanax EBpomnbt
3200JIeBaEMOCTh PAKTUYECKN COOTBETCTBYET TAKOBOW B
CIIIA: Tepmanns (4,1) [S], UIserms (3,6) [ 14] u @pannus
(3,2) ma 100 TBIC. HaceneHwus [12]. [JaHHBIE IO SMTHACMU-
onorurt MJIC B Poccuu oTCyTCTBYIOT.

3a nepuox 2001-2004 r.r. B CIIA 3-neTHsis o0I1ast BEDKH-
Baemocth (OB) 6ompabIXx MJIC cocraBmia 35%, mokasa-
TeJIb OTHOCUTENIbHOM BBKUBAEMOCTH, UCKIIIOUAIOIINN 13
IIPUYXH CMEPTH Bee apyrue daxropsl, kpome MIAC —42%
[15]. TTonroe nzneuenre MJIC it GOIBIIMHCTBA AIIHEH-
TOB IIOKa HEBO3MOXKHO. ETMHCTBEHHON TepaneBTHYECKOM
ommuel, obnanaronell KypaOeIbHBIM ITOTCHITUAIIOM, SIB-
JIIeTCs aJlJIOTeHHAasl TPaHCIUIAHTALUSI TeMOIMOATHIYECKUX
cTBOJIOBBIX KieTok (ammo-TI'CK), xoTopasi, omHAKO, BBI-
TIOJTHUMA JINII Y HeOOJIBIIOH KOropThl 001bHBIX [13]. OTO
CBSI3aHO MPESHMYIIECCTBCHHO C IIOKUIIBIM BO3PACTOM 0OJIb-
HBIX, COIYTCTBYIOLIEH MAaTOIOrHeH, TOKCHUHOCTbIO CaMOM
MPOLEAYPHI TPAHCIUIAHTALIUU U YaCTO C HEAOCTYITHOCTHIO
COBMECTUMOTO JIOHOPA B CHIIY COITOCTaBUMOIO BO3pacTa
OMIDKAMIINX POACTBEHHHUKOB. VICXOIsl M3 3TOTO, IEISIMH
nedeHust 0onpIHCTBA 00IbHBIX MJIC SBISIFOTCS BOCCTa-
HOBJICHHE T€MaTOJIOTMYECKUX MTOKa3aTeNel, yMEHbIICHHE
TSOKECTH KIMHUYCCKHUX IMPOSBICHUH, CHIDKCHHE TOTPeO-
HOCTH B NEPETUBAHUSIX KOMIIOHEHTOB KPOBHU, YMEHbIIIE-
HHUe pucka TpaHcpopmanuu B OMJI, ysennuenne OB u
yIIy4dlIeHUEe KauecTBa KU3HU [4]. 3a mociaeHue HECKOJIBKO
JIET MpOoU30LIes] 3HAUUTEIbHBIH NpOorpecc B pa3BUTUU
JiekapcTBeHHbIX MeToA0B JiedeHust MJIC, He CBSI3aHHBIX C
TpaHCIUIaHTanueH. BeiOop Tepamiy KOHKPETHOTO MalyeH-
Ta olpeeIsieTcss MOp(oIornIeckuM BapruaHTOM 3a0071eBa-
HUS, IPOTHOCTHYECKOM TPYIIIOii, BO3PaCcTOM H €T0 O0IINM
coctosiHueM [ 8]. CBeneHus 1o TeKyel TMarHoCTHYeCKOM
U TepaneBTUYeCKOl MmpakTuke B Poccuu npeacraBieHsl B
JIUTEpaType KpailHe OrpaHUuYeHHO.
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Hacrosiee uccnenoBanue npeciaenoBano edb OLEHUTh
perucTpupyemyto 3a001eBaeMoCTb, 3P HEeKTHBHOCTE THa-
rHoctuku u jgeuenus MJIC y B3pocnsix B I. MockBe 3a
OZIMH OTJIETIBHO B3ATHIN KOHTPOJIBHBIN TOJI.

Matepuaa u Metoabl. J{is oneHKH 3a001€eBaeMOCTH
PEeTPOCIEKTUBHO NPOAHAIN3UPOBAHbI JAHHBIE BCEX MAIH-
€HTOB cTaplie 18 ner ¢ BuepBble ycTaHOBIEHHBIM B 2010
. ;uarHo3oM MJIC u 3aperucTpupOBaHHBIX OKPY>KHBIMU
remMaTosioraMu I. MOCKBBI M BpayaMH FeéMaTOJIOTH4eCKHX
OT/IEJIEHUH FOPOJCKHX CTAL[IOHAPOB, BKIIIoUas [opoackyto
kimHnYecKyro OonpHuiy uMm. C.I1. borkuna, Ned0, 52,
81 1 MOCKOBCKMI KIMHUYECKUI HAayYHO-IIPAKTUYECKHH
ueHtp (pambme ['Kb Ne60). VpoBens 3aboneBaemMocTu
PACCUUTHIBAIIU C YYETOM YHCIEHHOCTH BOCIPUUMYUBOTO
HacelleHUs, TIOIYyYEeHHOro U3 AaHHBIX Bceepoccuiickoi
nepenucu HaceneHus 2010 1., cormacHo koTopsiM B Mocke
pokuBaio 9,8 muutnoHa yenosek (18 et u crapme) [1].
YpoBeHb 1epBUYHOHN 3a0071€Ba€MOCTH PACCUNTHIBAIH, KaK
yncio cirydaeB MJIC, BrepBbIe BBISIBICHHBIX 3@ OJIUH IOJ
(mepnoxn Habmonenus) x 100 ThIc./ YUCIEHHOCTH BOCHPH-
MMYMBOTO HacesleHus. B aHanu3 BKIIIOYAINCh MAI[EHTHI,
poXKHBaromue B MoCkBe, 1 UMEIOIUE Ha MOMEHT BEPH-
(uKanuy Auarfo3a MOCTOSHHBIN MOJHC 0053aTeIbHOTO
MenunuHekoro crpaxosanus (OMC) B TaHHOM peTHOHE.

Juarnos u Bapuant MJIC ycTaHaBnuBaiu cOracHo Kiac-
cudpukanuu BO3 (4-as pemaxmst, 2008) [18]. st onpe-
JIeJIEHUs] TPOTHOCTUYECKUX TPYIII UCTI0Ib30BaJIN CUCTEMY
IPSS 1997 [9]. D deKTUBHOCTD JIeUCHUs OIICHUBAIIN 10
YyacToTe U ITyOuHe 0TBeTa, mokasarento 4-neraeit OB. Ot-
BET Ha TCPAITHIO OICHUBAIIN B COOTBETCTBHH C KPUTCPHSIMU
IWG 2006 [7].

[Ipn ompexneneHnn cOOBITHI PYKOBOJCTBOBAINCH HUXKE-
MIpUBEICHHBIMU (opMynrpoBkamu. [lox panHel cMepThio
M0pa3yMeBaJIN JIETABHbIM HCXOJ B TeUeHHUE TepBhIX 60
JTHEH Tepanuy BHE 3aBUCHMOCTH OT BBI3BaBIIEH €€ TPUIH-
HBI. Y UNTHIBAJINCH CIEAYIONIME BAPHAHTHI OTBETA: 9AaCTOTa
o01ero oTBeTa, Kak cyMMma IHOJIHBIX (complete response,
CR), vacTnunsIx (partial response, PR) 1 kocTHOMO3roBBIX
noHbIX 0TBeToB (marrow CR, mCR); remaronoruueckoro
yayumenus (hematologic improvement, HI); crabuiu-
3anuu (stable disease, SD) m nmporpeccun (progressive
disease, PD). [TanuenTa cuutany MOTEPSHHBIM U3-TI0J
HaOIOIeHNs] TIPH OTCYTCTBUN MH(OPMAIK O HeM Oolree
12 mecsieB. AHaJIN3 pe3y/IbTaToOB JEUEHHS MPECTaBICH
1o cocrosiHuto Ha 01.09.2014 .
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B 3aBucumocTy 0T BapuaHTa IIepBOM JIMHUYU T€pauy 1JIs
LeJel aHaiu3a BBIJIEJICHO S5 TPy NauueHToB: | - momy-
yaBIye npenapars! dputponodtuna (1) — 69 nanuenTos;
IT - manbie no3sl nurapabuna (ML) - 20; IIT - runome-
tunupytomue areuts! (I'A) - 12; IV - cuMntomarndeckyio
(CT) - 60 u V - nammnarusnyto tepanuto (I1T) — 38
nalnueHToB. J[Ba manueHTa NposedeHbl JeHAIHIOMUIOM
110 OBOAY 5¢- cuHApoMa. Hu o1uH nanueHT He moxy4yul
anno-TT'CK B nepBoii IMHIM TepanyH.

DpUTPONIO3THHBI HA3HAYAIUCH B CTapTOBO# 103¢ 150 em./kr
3 pasa B Henelro, b0 B pukcupoBanHoi no3e 40 000 ex.
(3noatuH asnbga) wim 30 000 ex. (3noatuH Oeta) 1 pa3s B He-
JICITIO TIOJIKO’KHO. ECIti ypoBEeHb reMorioOrHa MOBBIIIAIICS Ha
10 r/n 3a 2 Hemenu wim 20 /11 3a 4 Hezeu, TO 03y Mperapara
cumkasm Ha 25%. MJIL npuMensimi B 03¢ 10 Mr/M? momIKoxK-
HO 2 pa3a B ieHb C IPOJOJKUTENHLHOCTBIO OT 10 10 28 nHeii B
COOTBETCTBUH C yCTAHOBKaMH OTIEJIbHBIX KIIMHUK. B rpynme
I'A 14T ManMeHToB NOTyyaliy a3alUTUANH B CTAHAAPTHON
n03e 75 Mr/m? ofiuH pa3 B IcHb 1/K B HH 1-7, ceMb — 1e1-
TabuH 1o cxeme 20 Mr/M? OfIuH pas B J€Hb B/B 3a 1 yac B HU
1-5. Huxuel Teparuu ['A moBTopsn kaxapie 28-35 aHEH.
JleHamOMUJT Ha3HAYAJICS B OPUTMHAILHOM peKuMe 25 M1/
CYTKH P.0. 2 pa3a B HEJIEIIO MOCTOSHHO B Teuenue 1,5-2 ner.

Craructuueckas o6paboTKa pe3ylbTaTOB BBINOJIHEHA
C HCIIONB30BAaHUEM KOMIBIOTEpHOI mporpammel SPSS
22.0. Iloka3arenu BBIKMBAEMOCTH PACCUMTHIBAIH IO
merony Kartana—Maiiepa [11]. Toukoii orcuera nist OB
CUMTAJICS MOMEHT Hadaja Teparuu, a Noj COOBITHEM I10-
HUMaJIHM CMEPTh OOJILHOTO BCJIEACTBUE JIFOOOW MPUYMHBI.
CranaapTHyI0 OMIMOKY JUIs TIOKa3areseil BEBbKUBAEMOCTH
paccunTbiBanu 1o ¢popmyne [punByna. 3Ha4MMOCTh pas-
JIMYUI MEXKJly KPUBBIMH BBDKHBAEMOCTH OIPENEIISUIN C
nomMoripio Tecra log-rank [6]. CpaBHUTENBLHBIN aHATH3
KaueCTBEHHBIX MPU3HAKOB MEXAY I'PYIIIAMHU [TPOBOIUIN
C IIOMOMIBIO HEeTlTapaMeTPUUeCcKoro Kputepust y2. Pasmuuust
CUHTAJIN CTaTUCTUYECKU 3HaUUMBbIMU 1IpH p<0,05.

Pe3yabraThl u ux odcyxnenne. B 2010 r. tuarnos MJIC
BIIEpBBIE YCTaHOBIICH B 00111eH croxHOoCcTH 201 (My). —92,
skeH. — 109) manueHTy ¢ MeaMaHol Bo3pacTa Ha MOMEHT
Bepudukarmu — 71,5 (pazopoc 23,9-93,7) rona. Peructpu-
pyemas 3aboseBacmMocte MJIC B 2010 I. B MyHHUIIMTIATBHBIX
yupexkaeHusx I. Mocksbl coctaBmia 2,0 ciaydas Ha 100
Thic. HaceneHus. Yame MJIC nuarHocTupoBancs y Juil
cTapIeil BO3pacTHOM rpymnimsl (puc. 1).

MakcumaibHasi 3a001€BaeMOCTh HMEJIa MECTO B KOTOp-
tax 75-79 (10,3), 80-84 (10,6) u crapue 85 net (9,8)
ciny4aeB Ha 100 TeIc. HaceneHus. Kak y My 4uH, Tak Uy
JKEHIIUH pUCK Bo3HUKHOBeHMst M/IC yBennumnBacs ¢ BO3-
pacToM. B nienom noxasarens 3a00/1€Ba€MOCTH y MYKUUH
(2,1) conmocTaBuM C TaKOBBIM Y >keHIIUH (2,0) cmyyaes Ha
100 thIC. HaceneHus. Mexay TeM, B CTapIINX BO3PACTHBIX
rpymmnax mokasareib 3a00JI€BaeMOCTH Y MY)KUUH OBLI
CYIIECTBEHHO BBIIIIE, YEM Y HKEHIIHH.
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6 2. Mockee, Poccus (2010 2.)

WunnpanbHble OMOJOrHYecKre U KITMHUYECKUE XapaKTe-
puctuku nanueHToB ¢ MJIC mpencrasiens! B Tadnuue 1.

B 3aBucumocTH 0T MOP(HOIOTHYECKOro BapuaHTa Cirydau
pactpeesuINCh CICAYIONM 00pa3oM: pedpakTepHas
anemus (PA) — 33,8%, pedpakrepHast aHeMHsI C KOJIbIIE-
BbiMu cugepoOnactamu (PAKC) — 8,4%, pedpakrepHast
aHeMus ¢ MynsTunnHeHHoH aucmasueit (PLIM/T) — 12,0%,
pebpakrtepHas aHemusi ¢ u30biTkom Onacros 1 (PAUB-
1) — 12,9% u PAUB-2 — 21,9%. B nepudepuueckoii
kpoBHu B 94,5% cnyuasx M/IC nabmionanack aneMmus, B
43,8% — TpomborToneHus u B 56,2% — HEWTPONEHHUS.
urorenernueckuii Bapuant MJIC Obut orieHeH y 38
(18,9%) nmanueHToB, Kak omaronpustHbid —y 28 (73,7%),
MPOMEXyTOUHbIH — y 6 (15,8%) u moxoit — 4 (11,1%).
WunnpanbHbIe XapaKTePUCTHKH OOJIBHBIX IS OTACTBHBIX
TepareBTHYeCKUX TPYIII IPEJICTABICHBI B TaOmuIe 2.

OpHUTPONOITUHBI, B OCHOBHOM, Ha3HAYaJIMCh B ClTy4ae Ta-
KHX MOp(OIOrHUeCcKUX BapuaHToB Kak PA — 35 (50,7%) u
PAKC - 14 (20,3%) 13 69 naruenToB. [Ipenmy1iecTBeHHO
HU3KOTO U TpoMeKkyTouHoro- 1 pucka mo IPSS - 13 (92,9%)
n3 14 ManueHToB, KOTOPBIM OBLIO BHITIOTHEHO IIUTOTeHETH-
yeckoe uccienosanue. B 10 (71,5%) ciaygasx Obut Bepu-
(burpoBaH HOpMasIbHBIN KapuoTHil, B 3 (21,4%) —del(5q).

Cumnromarmnueckas Tepanus (CT) B 0CHOBHOM IpecTaB-
Jsi1a co00M 3aMECTUTENBHYIO TpaHC()Y3HOHHYIO TEpAITUIo
npernaparamMyu KpoBH «I10 HEOOXOAMMOCTH» MAIMEHTaM C
PA —33 (55,0%) u PLIMJI — 16 (26,7%). CumnTomarnye-
CKasl Teparusi IPOBOJMIIACH MAllMeHTaM, He TPeOyIoIuM
nuTocTarnyeckoro Jiedenus. Puck mo IPSS onenen y 8
OONBHBIX, KaKk HU3KUU — y omHOro (12,5%), mpomexy-
TouHbIH-1 —y 4 (50,0%) 1 MpoMeKyTOUHBIN-2 pUCK —y 3
(37,5%). Llutorenernveckuii BapuaHT BeprUPUIPOBAH Y
8 mareHToB, kak OnaronpusTHeIA —y 5 (62,5%), npome-
KYTOUHBIH — y 2 (25,0%) 1 HeONaronpusTHBIA — y OJHOTO
(12,5%).
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Tabnuya 1. Mnuyuanvusie xapaxmepucmuxu nayuenmos ¢ MJ[C

IMapameTpsbI: Abc. %
KonunyectBo 00IBHBIX 201 100
Menuana Bo3pacta (pa3opoc), jJet 71,5 (23,9-93,7)
YKenckuii rmon 109 | 54,2
Mennana yposas JIII (paz6poc), en./n 258 (96-2485)
Mopdoaornyeckue sapuantsl MJIC (BO3, 2008)
5q- 7 3,5
PA 68 33,8
PAKC 17 8,4
PIIM/T 24 12,0
PLIM/I-KC 8 4,0
PAUB-1 26 12,9
PAUB-2 44 21,9
MJIC-H 7 3,5
I'emartosioruueckue nposisiaenust MJIC (IPSS, 1997)
Anemus (Hb <100 1/i) 190 94,5
TpombGormronenus (PLT <100 x10%r) 88 43,8
Heiirponenus (AYH <1,5 x10%) 113 56,2
Muroreneruveckuii Bapuant MJIC (IPSS, 1997)*

BrarompusTHeIi 28 73,7
IIpomexyTouHBIH 6 15,8
IInoxoi 4 10,5

npumedanusi: *6naconpusimuolil NPOSHO3 — HOPMALbHLLU Kapuomun, 5q-, 20q-, -Y;
NPOMEICYMOYHDBII — 8Ce Opyeue OMKIOHEHUsl;, NIOXOU — KOMIJLEKCHbLe notomku (> 3), -7, 7q-

Tabnuya 2. Hnuyuanvuasa xapakmepucmuxu NAYUeHmos no mepanesmudeckum epynnam

Pannne Bapuantsel MJIC IIpoasunyteie BapuanTel MIAC
IMapameTpbI c)1| CT JIEH ML A aT
Abc. % Aéec. % Abc. % Adc. % Abc. % Abe. | %
n= 69 100 60 100 2 100 20 100 12 100 38 100
Bospacr, et
Menuana 71,0 72,9 - 72,1 61,7 72,3
Pa3bpoc 23,9-84,2 24,2-93,7 39,8-51,8 64,6-85,4 46,1-84,1 41,8-87,4
>65 47 68,1 43 71,7 2 100,0 19 95,0 5 41,7 28 | 73,7
Ioa
Kencknit 34 49,3 35 58,3 2 100 8 40,0 9 75,0 21 | 553
Moppoaornyeckue sapuantsl MJIC (BO3, 2008)
5¢g- 3 4,3 2 3,3 2 100 0 0,0 0 0,0 0 0,0
PA 35 50,7 33 55,0 0 0,0 0 0,0 0 0,0 0 0,0
PAKC 14 20,3 3 5,0 0 0,0 0 0,0 0 0,0 0 0,0
PIIM/JT 6 8,7 16 26,7 0 0,0 0 0,0 0 0,0 2 5,3
PIIM-KC 6 8,7 2 3,3 0 0,0 4 20,0 0 0,0 0 0,0
PAUB-1 2 2,9 0 0,0 0 0,0 16 80,0 3 25,0 17 | 44,7
PAUB-2 1 1,5 0 0,0 0 0,0 0 0,0 9 75,0 18 | 474
MJIC-H 2 2,9 4 6,7 0 0,0 0 0,0 0 0,0 1 2,6
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I'pynnsl pucka (IPSS, 1997)
n= 14 100 8 100 2 100 2 100 8 100,0 4 100
Huzkuit 7 50,0 1 12,5 1 50,0 0 0,0 0 0,0 0 0,0
ITpomex.-1 6 42,9 4 50,0 1 50,0 0 0,0 2 25,0 2 50,0
IMpomex.-2 1 7,1 3 37,5 0 0,0 2 100,0 1 12,5 2 50,0
Beicokuit 0 0,0 0 0,0 0 0,0 0 0,0 5 62,5 0 0,0

npumeyanusi: D11 — spumponoomunsvt; CT — cumnmomamuyueckas mepanus, JIEH — nenanudomuo;
ML — manvie 0o3vt yumapabuna, 1A — eunomemunupyiowue acenmot, [T — nariuamusnas mepanus

MJIL] Ha3HAYATHCH UCKIIFOYUTEIIBHO MPU MOPQOIoTHIe-
CKHUX BapUaHTaX, XapaKTEPU3yEMbIX YBEIUYECHUEM KOJIU-
yecTBa OJACTHBIX KIIETOK B IYHKTATe KOCTHOTO MO3Tra:
PANB-1 — 4 (20,0%) u PAUB-2 — 16 (80,0%). Puck mo
IPSS oueHeH y 2 O0OJBHBIX, KaK MPOMEXYTOYHBINA-2. 13
HUX OJVH UMEJI HOPMAJIbHBIN KapUOTHIL, APYTON TPUCOMUIO

8-if XpOMOCOMBI.

I'pynna I'A 6bia conocraBuma ¢ MJIIl nmo nemorpa-
(¢uyeckuM nmokaszareiasiM U MOp(OJIOTHUECKUM BapH-
antam: PAUB-1 — 3 (25,0%) u PAUB-2 — 9 (75,0%)
nanuenToB. Craryc o IPSS onenen y 8 manueHToB:
5 (62,5%) Owl1u BeICOKOTO pucka, 2 (25,0%) — npo-
Mexxytounoro-1 u 1 (12,5%) — npomexyTouHoro-2.
[To maHHBIM IUTOreHETHYECKOTO aHanu3a 2 (25,0%)
ciyuast ObUTH C HOpMalIbHBIX KapuoTunom, 3 (37,5%)
- cdel5q, 2 (25,0%) - ¢ KOMIUICKCHBIM KapUOTHIIOM U
y onnoro (12,5%) BwisBiena t(1;17).

[Mannuatusnyto tepanuto (IIT) mpoBogunau npu He-
MIEPEHOCUMOCTH XUMHUOTEPANEeBTUYECKOTO JICYSHUS BBULY
MIPEKJIOHHOTO BO3PacTa /MM COBOKYIMHOCTH TSIKEIBIX
COILyTCTBYIOIIUX 3a00IeBaHMUIL.

Pe3ynbrarhl JIeueHUs 110 TEPAreBTUUECKUM IPYyTIaM Mpei-
cTaBjeHbl B TadIuIeE 3.

10 (5,0%) narnpieHToB yMepI B mpeesax nepsbix 60 qHei
OT IOCTaHOBKH IMarHo3a (paHH:s JIETaIbHOCTH). B rpymnme
Oll remaronoruyeckoe yaydileHne IpoIeMOHCTPUPOBAHO
st 51 (73,9%) u3 69 6ombHbIX IpoTHB 29 (48,3%) 13 60 B
rpyme CT (p =0,047), 4To peain30BagoCh B JOCTHKCHUN
Ooutbleit yacToThl TpaHC(y3MOHHOI HE3aBUCUMOCTH — 54
(78,3%) mpotus 19 (31,7%), coorBercTBeHHO, (p = 0,035).
BepostHocTh noctikenust oomero orsera (PR + CR +
mCR) mns manuentoB, nonydasimux MJIII, Obuta coro-
craBuMoi ¢ TakoBoi qna 'A: 9 (45%) u3 20 npotus 5
(41,3%) u3 12, coorBercTBeHHO, (p = 0,64). OnHako, Ha A
ObLIa BBIIIIE BEPOSTHOCTH JJOCTHKEHHUSI TEMaTOJIOTMUECKOTO
YIAy4LICHHs M TPaHC(Y3MOHHOM HE3aBUCHMOCTH, YeM Ha
M. Kpowme toro, B rpynine M/JIL] oTmMedeHa MakcuMaib-
Has paHHsIS JeTalbHOCTh — 4 (20%).

[Tpu mMennane HAOMIOICHUS 32 BBDKUBIIMMHU MAIlUEHTAMH
46,1 mec. 4-netusas OB mo Bcell rpynne JOKyMEHTHPO-
BaHa Ha ypoBHe 34,8+3,4%, a menuana OB — 24,3 mec.
OB mnanueHToB B 3aBUCUMOCTH OT I'PYIIIBI TEPATUH MPO-
JIEMOHCTPUPOBaHa Ha puc. 2.

Tabnuya 3. Omeem na mepanuio nayuenmos ¢ M/[C no epynnam

Pannue Bapuantsl MJIC IIpoaBunyThie BapuanTsl MJIC
ITapameTpbl C]1| CT JIEH M rA T
Aobc. % Abc. % Aobc. % | Aéec. % Abc. % Aobc. %
n= 69 100 60 100 2 100 20 100 12 100 38 100
Pannsist cmepth 1 1,5 2 3,3 0 0,0 4 20,0 1 8,3 2 5,3
YacTuuHbIi OTBET
(PR) — - - - - - 0 0,0 0 0,0 1 2,6
[TonHbiit oTBET
(CR/mCR) - - - - - - 9 45,0 4 33,0 0 0,0
Crabunuszanus
(SD) - - - - - — 0 0,0 2 16,7 3 7,9
[Iporpeccus (PD) 26 37,7 41 68,3 0 0,0 7 35,0 5 41,7 32 84,2
JTro6oe
reMaToJI0rnYecKoe 51 73,9 29 48,3 2 100 10 50,0 12 100 10 26,3
ymyammenune (HI)
Tpancpysnonnas 54 | 783 | 19 | 31,7 | 2 | 100 | 9 | 450 | 12 | 100 | 3 7.9
HE3aBUCHMOCTh
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Puc. 2. Obwas eviocusaemocmo nayuenmos ¢ MJ[C 6 3a-
BUCUMOCU OM MePanuu

Hpumeuanue: DII: 4-nemusisi OB 60,7+5,9% (n=69; ymep-
au 27), meouana OB — ne oocmuenyma; CT: 4-nemusis
OB 26,5+5,8% (n=60, ymepau 43), meduarna OB, meou-
ana — 21,4 mec. TA: 4-nemusin OB 25,0+12,5% (n=12;
ymepnu 9), meouana OB — 21,1 mec.; ML]: 4-nemusiss OB
15,0£8,0% (n=20; ymepau 17), meduana OB — 15,3 mec.,
HT: 4-nemussi OB 11,4+5,3% (n=38, ymepau 33), meduana
OB — 15,5 mec.

[IpenapaTs! ’pUTPONOITUHA UCTIONIB30BAIUCH IPEUMYIIIE-
ctBeHHO B rpynnax MJIC HHU3KOro U mpoMeKyToYHOro- 1
pucka, yeM obOyciosieHa Bbicokass OB — 60,7+5,9%.
['mnoMeTHIMpYIOIIUe areHThl ¥ MaJlble 1036l UTapaduHa
MIPUMEHSUINCH TIPH POABHHYTHIX MOP(OIOTHUECKUX Ba-
puanrax MJIC npenMyIiecTBEHHO IPOMEXYTOUHOr0-2 U
BbIcokoro pucka 1o IPSS. CoorsercTBenHo, 4-netuss OB
cocraBuna 25,0+12,5% nns TA u 15,0+£8,0% s ML
JIBe manueHTKky, NomyJyaBIlie JeHATUIOMU 110 TOBOLY 5q-
CHUHJIpOMa, JOCTUINIA FEéMaTOJIOTHYECKOrO OTBETA, TPaHC-
(y3MOHHOI HE3aBUCMOCTH H ITOJTHOW ITUTOT€HETHYECKON
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PEMHCCHH, KOTOPAsi COXpaHsUIach HA MOMEHT 3aBEpIICHUS
JAHHOTO HUCCIICTOBAHHS.

J1st 38 manyeHToB ¢ OLlCHSHHBIM KapHOTHIIOM HAWITYYIIIast
4-nernsts OB 59,1+10,5% monmydena B rpymie HU3KOTO U
MIPOMEXKYTOYHOTO- 1 pucka mpotus 26,7+11,4% nmust mpo-
MeXKyTO4HOTO-2 1 BBIcOKoTO pucka IPSS (p=0,051).

B 3aBucuMocTn 0T MOP(HOIOTHYECKOr0 BapHaHTa Hau-
6omee Beicokas 4-netHss OB momyduena s Sq-cuaapomMa
—57,1%18,7%, PA —50,846,1% u PLIM /1 — 45,8+10,2%, a
camas Huskas st PAUB-2 — 5,7+£3,7% (tabnuma 4).

W3yueHne KIMHUKO-3MHUIEMHAOIOTHIECKUX TTOKa3aTesei
SIBJISIETCSL OJJHOM M3 BaXKHBIX 3aJay MPAKTUUECKOU Me-
JUIMHBI, TO3BOJSAIONIEH MIaHUPOBATh paclpezesieHue
OTpPaHWYEHHBIX MAaTEPHAIBHBIX PECYPCOB M YIIydIIaTh
KauecTBo JieueHus. [IpoBesst aHanu3 HayYHOM JIUTEPATYPBI,
MBI He O0HAPYKIJIH TOCTOBEPHBIX JaHHBIX O 3a0o0JeBae-
MOCTH, PacIpOCTpaHEHHOCTH U cMepTHocTh mipu M/JIC
HHU B MOCKBE M APYTUX KPyNHBIX Toposax, Hu B Poccun B
nesnoM. PakTUYEeCKN aKTyalbHbIE JaHHBIC MO THIECMHUO-
normn MJIC mybmukyercst Toneko B CILIA [16,17]. Jaxe
B cTpaHax EBpOIBI 1OCTYITHBIE CBEACHHS KAacaloTCs JINIITh
1990-x romos [5,12,14].

B cOoprukax odpunuansuoii craructuku MJIC (mmudp
D46.0) cpenn onkomorndeckux 3a0oJeBaHUN HE pe-
ructpupyercs. Ilo cymecTBy, npeacTaBIeHHbIH HAMU
aHAJIM3 SABISETCS MEPBBIM HCCIEAOBaHHEM 3abouie-
Baemoctd MJIC B . MockBe. Beero B yupexaeHUAX
3IpaBOOXpaHCHUS ropoaa ObUT 3apeructpuponan 201
BIEpBEIC yCTAaHOBICHHEIN cinydait MIC. B ananu3
BKJIIOYAJIMCh MAaIMEHTHI, TOCTOSIHHO MPOXKUBAIOMINE B
MockBe ¥ UMEIOINE Ha MOMEHT AMAarHOCTHKH MOCTO-
saaBIM momre OMC B manHOM peruone. [Ipeamonaraem,
9TO 10 00BeMy COOpaHHBIX TaHHBIX, IPEICTABICHHOE
HCCIIEIOBaHNE BHOCUT CYLIECTBCHHBIN BKJIaJ B MOHU-
MaHHEe KINHUKO-3MTHIEMHUOIOTHYECKOI XapaKTePHCTHKH
JaHHOTO 3a0oneBaHus. K coxaneHuio, yauTsIBas, 4TO
JMAHHBIE OBUTH COOpaHBI PETPOCIEKTHBHO, CYIMIECTBYET

Tabnuya 4. Odbwas evlocusaemocms nayuenmos ¢ MJJC
6 3asucumocmu om mopgonozuueckoeo sapuarnma (BO3, 2008)

Bapuantbi n= Kusbl 4-netusas OB % ct.om1., % Meanana OB, mec.
5q- 7 4 57,1£18,7 > 46
PA 68 35 50,8+6,1 35,7
PAKC 17 6 35,3%11,6 32,8
PIIM/T 24 11 45,8+10,2 24.4
PIIM/I-KC 8 25,0+15,3 27,7
PAUB-1 26 32,8494 24,7
PAUB-2 44 5,7£3,7 15,3
MJC-H 7 28,6+17,1 10,2
Bcero 201 72 34,8+3,4 243
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BEpPOSITHOCTh 3aHUKEHUS TIOKA3aTeNel, a MoJyueHHbIC B
XOJIe IPOBEJICHHOTO HAMH aHaJi3a UTOTOBBIE WHIEKCHI
3a00J1eBaeMOCTH MOTYT MUMETh morpemHoctu. C npy-
roit croponsl, Takue cumntoMbl MJIC, kak ycTanocTsb,
0JICHOCTh M KPOBOTOYMBOCTH CJIM3UCTHIX, BEChMa He-
CHCIU(UYHBI, HE HCKIIFOUCHA BEPOSITHOCTH JIOKHBIX JTHa-
THO30B U TIOTEPH YaCTHU CIIyUaeB Ha ATaIe «IIEPBUUYHOTO
3BeHa». Kpome Toro, mpu o0cie1oBaHIH OOIBHBIX YXKE B
CIIEIMATU3UPOBAHHBIX OHKOT'€MATOIOTHYECKUX KINHHU-
Kax BeChbMa OTPaHUYEHO UCIOJIb3YIOTCSI MOJIEKYIISIPHBIC U
[UTOT€HETUUECKHE UCCIICIOBAHUS IS TOATBEPIKACHUS
nuarno3a MJIC — 38 (18,9%), 4To cHI)KAaeT BEPOATHOCTD
YCTaHOBJICHUS MPABUIBLHOTO IMATHO3A.

VYposens 3aboneBaemoctt MJIC B . Mockse 3a 2010 1.
coctaBua 2,0 ciydas Ha 100 ThIC. HaceleHuUs, YTO 3Ha-
YUTEJIBHO HUXKE, YEM B IPYI'MX €BpPONECHCKUX cTpaHax. B
yactHoCTH, B 1992 1. B [Itoccenbropde (Iepmanus) 6110
JMarHoCTUPOBaHO 222 HOBBIX cirydaeB M/JIC mpu uncien-
HOCTH HaceseHus ropoaa 575 teic. xureneil. [lokazarens
3aboneBaemoctit MJIC cocraBui 4.9 ciaydaes Ha 100 Thic.
HaCeJICHUd B ToJ y Bo3pacTHOM rpynmsl 50-69 net u 22,8
ciydaeB 71 0osbHbBIX 0T 70 et u crapiie [S].

[TonyueHHbIe HAMH IaHHBIC TOKA3aJIH, YTO KOAQUIHEHT
3a0oneBaemoctt MJIC u3MeHSIETCS B 3aBUCHUMOCTH OT
BO3pacTa, moia. 3a00JeBaeMOCTh CPEIU MY>KUMH OKa3a-
JIaCh HEMHOTO BBIIIIE, YeM Y KeHIIHUH. C BO3pacToM pUCK
Bo3HUKHOBeHUs MJIC yBenmunBaeTcs. MakcuMabHbIH
ypoBeHb 3ab0oneBaeMocTH coctaBisieT 10,6 caydas Ha
100 ThIC. HaceneHus st 0OJIBHBIX B Bo3pacTe 80-84 roza.
IToce 85 meT 3a0601€Ba€MOCTH HECKOIBKO CHIKAETCS, YUTO
CBSI3aHO, BEPOSATHEH BCETo, C HEOCTATOYHBIM BHUMAHU-
eM K kajobaM u orpaHudcHHON muarHoctukoin MJIC y
JIAHHOU I'pYIIIBL.

Jleuenne MJIC mo ceil JeHb NPEACTABISCT CIOKHYIO
U JI0 KOHIIa He pelleHHYylo mpobiemy. Bo3moxHoCcTH
TPAAUIMOHHON XMMHOTEpaNnuu OTPAHUYEHBI. AJJIO-
rennast TI'CK sBisieTcst METOZAOM BBIOOpA JIHINB IS
HeOOJIbIIIOM KOTOPTHI MalUeHTOB, nockosbky M/IC vare
BO3HMKAET B MMOXKHJIOM BO3pAcCTe, KOTJa MepeHOCUMOCTh
UHTEHCHUBHOTO JIEYEHUS KpaifHe orpanuyeHa. Coot-
HOIIIGHHE MOJIb3BI U BpeJla He BCErja CKIaAbIBAIOTCS B
MOJIb3y TPAHCIUIAHTALIMH, €CIIU IPUHUMATh BO BHUMaHUE
pHUCK peruauBa Mocjie AaHHOW Tepanuu U ONacHOCThb
Pa3BUTHS TSKEIBIX MOCTTPAHCIUIAHTALIMOHHBIX peak-
nuii. Jng manuentoB ¢ MJIC HU3KOro pucka (HU3KUN
U TIpoMexXyTouHbIi-1 puck mo IPSS) oxnoil u3 ommuit
JedeHus pepakTepHbIX aHEMUIT SIBIISIETCSl HAa3HAUYCHUE
SPUTPOIO0I3-CTUMYIUPYIONUX areHToB. YacToTa oTBETa
Ha 3puTpono3Tussl npu MJIC HMKe, 4eM MpH IpyTux
remo0acTo3ax , B cpeaHeM, cocrarisiet 16-20% [10].
[IpeaukTopoM XOpoIIero oTBeTa SBIAETCS HU3IKHUN
YPOBEHb HJOTEeHHOTrO 3puTponodTuHa (<500 ME/mn)
U OrpaHUYeHHas MOTPEOHOCTh B TpaHCPY3UIX dPH-
TpOUUTHON Macchl [3]. B Hamem ucciaenoBaHuM Hepes
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Ha3HAYCHHUEM IMpEMapaToB JaHHOW T'PYIIbI YPOBCHB
PUTPOINOITHHA B KPOBU HE OBLT OI[CHCH HU Y OHOTO
narueHTa. KirroueBsIM TeparneBTHUCCKUM J0CTHKCHUEM
MOCJICAHUX JICT CTAJI0 OTKPBITHE MPOTHBOOIYXOJICBBIX
s dexrToB neHamugomuaa npu MJIC HU3KOTO pHCKa C
del(5q) ¥ THIOMETHUIMPYIONIUX areHTOB a3allUTHIUHA
u neuutadbuna s MJIC Beicokoro pucka [4,8]. HoBbie
TEepaneBTUYCCKUE OMIMH, MO JaHHBIM HAICro HCClie-
JIOBAHUs, HA IPAKTUKE MCIOJIB3YIOTCS KpaiHEe OrpaHu-
yeHHo — 14 (7,0%) cnyuyaeB. Hu y ojHOTO ManueHTa He
6bu1a peanuzopana amio-TI'CK.

Pesynbrarsl Hameld paboThl MOATBEPKAAIOT BHICOKYIO
MPOTHOCTHYECKYI0 3HaUUMOCTb Kiaccudukaimu [PSS B
YCIIOBUAX MPAKTUYECKOTO 3PABOOXPAHEHUS IS Ompe-
JICJIEHUsI TPYTI pUcKa. J{J1s mareHToOB HU3KOTOo U ITpoMe-
’)kyTouHoro- 1 pucka 4-netuss OB cocraBuna 59,1+10,5%,
npotuB 26,7+11,4% nms npoMeKyTOUHOTO-2 U BEICOKOTO
pucka (p=0,051).

BwiBoabl. Peructpupyemas 3abonesaemocts MJIC B
YUIPEKICHUAX TOPOJCKOTO 3ApaBOOXpaHEHUSI MOCKBBI
3a 2010 . coctaBuna 2,0 cinyuyast va 100 TeIc. Hacene-
Husl, yTo B 1,5-2,0 pa3za Huxke, uem B CIIIA u ctpanax
EBpocoroza. [Ipnunnamu Huskoi BeisgBisiemoctd MJIC
SBIIAIOTCS OTPaHUYCHHbBIC BO3MOXHOCTH UCITOJIb30BaHUS
MOJICKYJISIPHBIX MU T€HEeTUUYECKUX ucciienoBanuil. Teky-
IIM€ CTaHIapPThl AMATHOCTUKHU U OKa3aHUS METUITMHCKOMN
nomoiny, puHaHcupyemeie B pamkax OMC He npenyc-
MaTpUBAIOT UX BBINTONHEHU. [IpoBeieHne cTaHAapTHOTO
Kapauosornyeckoro uccienoBanus u FISH x nanGonee
4acTBHIM XPOMOCOMHBIM abeppanusiM, XapakKTepHbIM
nias MJIC, BceM manueHTaM ¢ HEOObSICHUMBIMH ITUTO-
MEHUAMHU MO3BOJUT CYIIECTBEHHO IMOBBICUTH Ka4eCTBO
JuarHocTuku. Hu3kas BBDKMBAaeMOCTh MALlMEHTOB C
MPOJBUHYTHIMU MOpdosoruueckumu Bapuantamu MJ[C
OTYACTH CBSI3aHA C OFPAHUYEHHBIM JOCTYIIOM K HOBBIM
npenaparam u ajmtorennoi TT'CK.
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SUMMARY

CLINICAL AND EPIDEMIOLOGICAL CHARACTERISTICS
OF MYELODYSPLASTIC SYNDROMES IN ADULTS

t2Semochkin S., #Tolstykh T., ®Dudina G., “Fink O.

1Pirogov Russian National Research Medical University,*City Clinical Hospital Ne52;
SMoscow Clinical Research Center,*Russian Children's Clinical Hospital, Moscow, Russian Federation

The myelodysplastic syndromes (MDS) are a distinct group
of clonal disorders of hematopoietic stem or progenitor cells
characterized by ineffective hematopoiesis and peripheral
cytopenias. The data on the epidemiology of MDS in Russia
are absent.The aim of the study was to evaluate the inci-
dence of MDS in adults, to evaluate methods of diagnosis
confirmation and choice of therapy in the system of Mos-
cow Health Care.The observational study included adult
patients with newly diagnosed MDS in 2010. Two hundred
and one adult patients (male — 110, female — 118) were
registered. Median age at diagnosis was 71.5 years (range,
23.9-93.7). The incidence rate of MDS was 2.0 cases per
100.000 persons per year in the general adult population.
All patients divided into 5 groups depending on the type
of first-line therapy: 69 patients treated withepoetin alfa or
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beta; 20 — lowdose Ara-C; 12 — hypomethylating agents;
60 — symptomatic (red cell transfusion for low-risk MDS)
and 38 - palliative care (elderly and weakened high-risk
patients). Two patients with 5q- syndrome treated with
lenalidomide. With a median follow-up for survivors 46
months 4-year overall survival (OS) for all patients was
34.8+13.4% (median 24.3 months). The incidence of MDS
in Moscow, Russia is 1.5-2 times lower than in Europe and
the United States. Current standards of survey under the
mandatory health insurance does not provide for molecular
and cytogenetic assays, which is one of the factors limiting
the diagnostic potential.

Keywords: myelodysplastic syndromes;epidemiology;
treatment.
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KINHUKO-2IINAEMHUOJOTI'NYECKASA XA-
PAKTEPUCTHUKA MUEJOANCIHJIACTHUYE-
CKHUX CUHAPOMOB Y B3POCJIbIX

12Cemoukun C.B., *Toacteix T.H., *Iynuna T A.,
‘@unk O.C.

1Poccutickuil HayuonanbHolil UCCie008amenbCKutl Meou-
yunckuti ynusepcumem um. H.U. ITupoeosa; *[opoockas
Kaunuueckas oonvhuya Ne32,; SMockosckuil Kiunuyeckutl
Hayunwlil yenmp, *Poccutickas demckas KauHu4eckas
oonvruya, Mockea, Poccutickas @edepayus

Muenomuciutactiuueckne cuaapoMsl (MZIC) — reTeporen-
Hasl TPYIIIa NaToJIOTHH KPOBETBOPEHUSI, MAHU(ECTHPYIO-
mas muTorneHusMu. Jlanueie mo snuaemuonorud MJC B
Poccun otcyterBytot. Pabota mpecnenyer neib ONeHUTh
3200J1€BAEMOCTh, METOJOJIOTHIO JUATHOCTUKU M TEParnu
MJIC y B3pOCITBIX B YCIOBHAX TOPOICKOTO 3IPaBOOXPaHE-
HUM MOCKBBI 32 OMH Trofl. MccnenoBaHue HOCUT PETPO-
CTIEKTUBHEIN HabmonarenbHbIi XapakTep. Auarano3s MJIC B
2010 r. BuepBrie ycTanoBieH 201 (myx. — 92, xeH. — 109)
TIAIMEHTY, SIBISIBIIEMYCSI TIOCTOSHHBIM XHTeseM MOCKBBI.
Menunana Bo3pacta coctasmia 71,5 (pazdpoc 23,9-93,7)
roza. Perucrpupyemast 3a001€Ba€MOCTb JOKyMEHTHPOBAHA
Ha ypoBHe 2,0 cimy4as Ha 100 TeIc. Hacenenus. Llurorene-
traecknii Bapuant M/IC ouenen y 38 (18,9%) manneHToB.
B kauectse | 1nHuuM Tepanuu npenaparsl 3pUTPOIIOITHHA
moy4anu 69 MmarueHToB, Mable 1036l nuTapadmaa — 20,
TUTIOMETHJIHPYIOIINE areHTHl — 12, JIeHaTuaoMug — 2,
CHUMITTOMATHYECKyI0 — 60 1 MAITHATHBHYIO Teparuio — 38
nanueHTos. [Ipu Menuane HaOMIONEHNS 38 BBDKUBIIMNMHU
TareHTamu 46 Mec. 4-1eTHsist o01ast BbkuBaeMocTh (OB)
110 Beeii rpymme coctaBuna 34,8+3,4%, mennana OB — 24,3
mec. B koneunom cuete, 3a6oseBaemocts MJIC B MockBe
okazanachk B 1,5-2,0 pa3a HKe aHAIOTHYHBIX TTOKa3aTeeit
EBponsr u CIIIA. Tekymie cTanmapThl 0OCIEIOBaHUS B
paMKax 00s3aTeTbHOr0 MEAWIIMHCKOTO CTPaxXOBaHMS HE
MIPEyCMaTpPUBAIOT MOJIEKYJISIPHBIX U IUTOTCHETHUECKUX
HCCIIEJOBaHNH, YTO SIBJISIETCS] OAHUM M3 (pakTOpoB, orpa-
HUYUBAIOLINX AMATHOCTHUECKUN TTOTEHIIHAL.
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