(GEORGIAN
VIEDICAL
INEWS

ISSN 1512-0112 No 9 (246) Centsi0psb 2015

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
Logodmggmml Lsdgroobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 9 (246) 2015

Published in cooperation with and under the patronage
of the Thilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IATPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

3odm0393> mdoaoliols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmboms s dobo 3sGGmbaogom

EXXEMECSIYUHBIN HAYYHBIN KYPHAJI
TBUJIUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,

editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMeCSuHBIH PElEH3UPYEMbIM HAy4YHBIM KypHal,
nznaéres PenakunoHHol Komteruei u MexayHapoaHo# akajieMueit HaykK, 00pa3oBaHusl, HUCKYCCTB U
ecrectBo3HaHus (IASEIA) CIA ¢ 1994 ronga Ha pyCCKOM M aHTIIMCKOM SI3bIKaX B IIEJISIX MOAICPKKH
MEAWIMHCKON HAayKH U YIy4IlIeHUs 3ApaBOOXpaHeHHUs. B kypHase myOIUKYIOTCS OpUTHHAIBHBIC
Hay4YHbIE CTaThU B OOJIACTH METUIIMHBI, OMOJOTUU U (apMaluy, CTaTbl OO030pPHOTO Xapakrepa,

PCUCH3NH, HAYUHbIC COO6H.I€HI/IH, HOBOCTHU MCIHULIMHBI U 3APABOOXPAHCHUSI.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6aze nanusix SCOPUS, PubMed 1 BUHUTU PAH.

[MomHOTEKCTOBBIE CTaThH KypHaNa noctymHbl yepe3 bl EBSCO.

GMN: Georgian Medical News — Lo Jo®mggaml bodgoozobm Losbangbo — s@ols ymggamgoy@o
bodg36090m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, Fomdmswagbls
Lbodgos@om gomagyoobs s 5d3-0l 3936090 gd0L, aobosmengdols, 0beygl@E®ool, byermgbgdols
s 39bgd0ldgByggegdols Log@msdm@olim s3ogdool gOmmdaog godmigdsl. GMN-Jo @yl
> 0ba@oly® gbgoby J399bwgds 9Jb3g®0dgbH o, mgm@oymo s 3Gs]Bogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmbogngomo basbosmol LEs@ogso, ®gigbbogdo.

Ja@boao o0bpgllodgdbyemos MEDLINE-ol Log@msdm@olem Lol@gdsdo, sbsbygaos
SCOPUS-ol;, PubMed-ols oo BUHUTH PAH-0l dmbsigdms dsbgddo. bEs@ogdol Loygamo BgdbBo
bgenrdolsgomdos EBSCO-1I dmbsigdms dobgdowsb.



MEJUIIMHCKHUE HOBOCTHU I'PY3UHN

ExxeMecsuHbIil COBMECTHBIN IPY3HHO-aMEPUKAHCKUI HAyUHBIN JJIEKTPOHHO-IIEYATHBIA KypHa
ATeHTCTBa MEAMIIMHCKON HH(pOpManu ACCOIMALIMK JINI0BOI mpecch [ py3un,
AKaneMuy MEIMIMHCKUX Hayk [ py3un, Mex1yHapoaHOH aka/leMUuu HayK, HHAYCTPUH,
oOpazoBanus u uckyccts CLLA.

Wznaercs ¢ 1994 r., pacupoctpansiercs B CHI, EC u CILIA

HAYUYHBIN PEJJAKTOP
Jlaypu Manaranse

INIABHBIN PEJAKTOP

Huno Mukabepunze

HAYYHO-PEJAKIIMOHHBIN COBET
3ypa6 Bagaukopmua - npencegareab HayuHo-peqakninoHHOTO COBETa
Muxawmin baxmyrcknii (CILA), Anexcannp ['eanunr (I'epmanus), Amupan ['amkpenunze (I'py3us),
Koncrantun Kunmmanu (I'py3us), ['eopruit Kasrapamze (I'py3us), ['eopruit Kamkamunze (I'py3us),
ITaara Kypranumze (I'py3us), Baxranr Macxymus (I'py3us), Tamapa Mukadepunze (I'py3us),
Tenrus Puznuc (CLIA), Pepas Cemmmanmsumu (1 py3us), Jsun Dmya (CLLIA)

HAYYHO-PEJAKIHIMOHHAS KOJIJIETI'USA
Jlaypu Manaran3e - npeacenareib HaydHo-peqakHOHHON KOJJIerHH
Apxumanaput Axam - Baxtanr Axananze, Amupan Autaase, Hemnu Anrtenasa,

Puma bepuamsunm, Jleo bokepust, Otap 'epamaBa, JInana ['ornamsunm, Honap ['oreGamBuimy,
Huxkomnaii ['onranse, Manana JKpanus, Mpuna Ksauansze, Hana Keupksenus, 3ypab KeBanunipuiy,
I'ypam Kuknanze, ITanuko Kuntpana, Teiimypas Jlexxasa, Jxannynmxu Menortu, Kapaman Ilarasa,
Hukonaii [Tupuxananmsunm, Mamyxka [uprxananmsunm, @punon Tonya,

Kenner Yoikep, Pamaz Xemypuanu, Pynonsd Xoxendemmnep, Kaxadep Yenuse,

Tunarun YukoBanu, Apuun Uxorya, Pama3 [llenrenms

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcus: nedarnas. Llena: cBoOoaHast.
VYeii0BUSI MOANMCKHU: MTOANKCKA IPUHUMAETCS Ha 6 1 12 Mecsies.

ITo Bonpocam moanucKku 00pamaTses mo Tes.: 293 66 78.
Konrakrnsbrii anpec: ['py3us, 0177, Tounucu, yn. Acatnanu 7, 11l atax, komHara 313
ten.: 995(32) 254 24 91, 995(32) 222 54 18, 995(32) 253 70 58
Fax: +995(32) 253 70 58, e-mail: ninomikaber@hotmail.com; nikopir@dgmholding.com

I1o Bonpocam pa3MemieHus peKkJamMbl o0pamarbes Mo Ted.: 5(99) 97 95 93

© 2001. Accouuanusi ieJioBoii npeccbl ['py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business
Press; Georgian Academy of Medical Sciences; International Academy of Sciences,
Education, Industry and Arts (USA).

Published since 1994. Distributed in NIS, EU and USA.

SCIENTIFIC EDITOR
Lauri Managadze

EDITOR IN CHIEF
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Génning (Germany), Amiran Gamkrelidze
(Georgia), David Elua (USA), Konstantin Kipiani (Georgia), Giorgi Kavtaradze (Georgia),
Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia), Vakhtang Maskhulia (Georgia),
Tamara Mikaberidze (Georgia), Tengiz Riznis (USA), Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Lauri Managadze - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,

Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze, Tinatin Chikovani, Archil Chkhotua,
Otar Gerzmava, Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze,
Rudolf Hohenfellner, Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze,
Paliko Kintraia, Irina Kvachadze, Nana Kvirkvelia, Teymuraz Lezhava, Gianluigi Melotti,
Kharaman Pagava, Nicholas Pirtskhalaishvili, Mamuka Pirtskhalaishvili, Ramaz Shengelia,
Pridon Todua, Kenneth Walker, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board Phone: 995 (32) 254-24-91
7 Asatiani Street, 3" Floor 995 (32) 222-54-18
Thilisi, Georgia 0177 995 (32) 253-70-58

Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC. Phone: +1 (917) 327-7732
3 PINE DRIVE SOUTH
ROSLYN, NY 11576 U.S.A.

WEBSITE

www.geomednews.org



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

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

2. Pa3mep 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 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

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

4. 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 KITF0UeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. 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
COOTBETCTBYIOIIEE MecTo TekcTa B tiff ¢opmare.

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

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB 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 KYpHAJIOB -
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 paBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO 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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SURGICAL TREATMENT OF UPPER AND MIDDLE FACIAL ZONE TRAUMAS
IN PROGRESS OF CONCOMITANT TRAUMATIC CRANIOFACIAL INJURIES

Lagvilava G., Gvenetadze Z., Toradze G., Devidze I., Gvenetadze G.

Thilisi State Medical University, Department of Maxillofacial Surgery,
"High Technology Medical Center, University Clinic", Ltd, Georgia

Maxillofacial traumas refer to the common injuries show-
ing the tendency of constant growth. Diagnostics and
treatment of maxillofacial injury concomitant to trau-
matic brain injuries still remain problems of emergency
medicine. This group of patients belongs to the category
of serious complex cases as traumatic injuries of facial
skeleton, especially its upper and middle zones are often
accompanied with brain injuries, including vision and au-
ditory organs [7,8].

At concomitant craniofacial injuries, expressed severe
health disturbances will determine the importance of their
early and effective rehabilitation [5,7]. Literary data on
the rate of combined craniofacial traumatic injuries, vary-
ing within the range from a few percent to 100%, might
be caused by non-uniform approach of the authors to the
diagnostics of traumatic brain injuries, differences in ages
of patients and placement of patients in hospitals of dif-
ferent profiles [1,10].

Complexity of facial bone fractures ranges from simple,
without bone displacement, to complex fragmentary frac-
tures with displacement and expressed deformities, which
often was the cause of complications and adverse out-
comes.

Complexity of traumatic brain injury varies from mild
concussion of the brain to open penetrating craniocerebral
injury [5,11].

At concomitant craniofacial injuries, the treatment is
provided by the specialists of different profiles such as:
neurosurgeons, maxillofacial surgeons, ophthalmologists,
but not always consistently and effectively. Choice, se-
quence, and selection of conducted surgical interventions
provided by some specialists of narrow profile often do
not correspond to the quality and degree of the injury.

Refusal to perform early reconstructive surgeries on face
skeleton is often motivated by the fact of brain injury. In
this regard, gross deformations and/or large defects of
bone tissue, determining amount of cosmetic and func-
tional deficits in later period of traumatic injury, might be
formed in these patients.
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Recently, new evidences concerning to the early, one-
moment successful surgeries on face skeleton in patients
with severe craniofacial traumatic injuries, occurred [8,9].
The methods of open reposition of fractured fragments of
face skeleton and strong fixation by titanium mini- and
microplates are more and more widely used. There are
the works describing successful using of bone autografts
at acute phase of the traumatic injuries. Open reposition
with strong fixation of face skeletal fragments is consid-
ered as an important anti-shock measure at the same time
preventing development of severe post-traumatic defor-
mations that often causes disability and decrease of qual-
ity of life in patients [12].

Development of inflammatory processes in progress of
craniofacial traumas, concomitant to the injuries of up-
per and middle facial zones, is considered as dangerous
complication. At concomitant facial injuries, damaged
accessory sinuses of the nose are considered as the most
common cause for development of inflammatory com-
plications. In addition to the traumas of nasal accessory
sinus walls, their outflow channels are damaged as well,
leading to the sinuses filled with blood. Afterwards, due
to the disturbance of evacuation process of accessory si-
nus content, appropriate conditions for passing hemosi-
nus to pyosinus will be created [6]. A disturbance in the
evacuation of the contents of nasal accessory sinuses is
caused not only by dysfunction of channels and passages,
but horizontal position of the patients for a long period
of time, artificial ventilation of lungs due to the severe
state and suppressing ciliary epithelium function. Acces-
sory sinuses of nose are considered as the main sources
for development of generalized infectious complications
at craniofacial injuries [2,5].

The risk of infectious complications and degree of influ-
ence of infectious inflammatory destruction on the prog-
ress of traumatic diseases directly correlates with severity
of trauma. Prolonged artificial lung ventilation, in its side,
leads to the disturbance in aeration of nasal accessory
sinuses and development of respiratory sinusitis, some-
times without traumatic injuries in this anatomical area.
Especially high risk of developing such complications
might be revealed in the patients with background chronic
diseases of the nose and its accessory sinuses.



The aim of the study was to improve the results of surgical
treatment of the upper and middle facial zone injuries con-
comitant to craniocerebral traumas. For this reason should
be conducted: a full clinical examination of the patients im-
mediately after admission to the hospital (within 23 hours),
consultations to detect the priority of surgical intervention
according to the severity and localization of the injury and
taking into consideration the obtained data to perform early
reconstructive surgeries. For prevention and treatment of
inflammatory processes, developed due to the traumatic in-
juries, in addition to sanation of nasal accessory sinuses to
start administration of intra-arterial infusions of medicines
improving microcirculation [3,4] (administering antibiotics
and medicines into external carotid arteries).

Material and methods. In 2012-2015, 207 patients with
concomitant craniofacial injuries who underwent surgical
treatment were observed; among them 176 were men and
31 - women.
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According the obtained data most patients were males
and capable of working age. The most common causes
of trauma - rode accidents and violent injuries. The pa-
tients were admitted to the hospitals as emergency cases
within the several to 24 hours after the trauma. The ad-
mitted patients were provided with the consultations of
neurosurgeon, maxillofacial surgeon, oculist, resuscitator
and other specialists (traumatologist, surgeon). Instru-
mental diagnostics was carried out on Multispiral three-
dimensional computed tomography (CT). Face skeleton
and craniocerebral injuries of various quality and severity
were revealed in all cases.

According to primary localization, severity and priority
of surgical intervention, our patients conventionally were
divided into 3 groups: I group - acute and complex cranio-
facial injuries; the skull as well as upper and middle facial
zones (subcranial and frontobasal fractures - 65 patients)
were injured.

Fig. 1,2. CT-scanning of Craniofacial bones. Injured as skull bones as well as upper and middle facial zones
(craniofacial fracture)

Table 1. Distribution of studied patients by age and sex was as follows

Number of Patients (abs. number)

Age Male Female all %
16-20 12 5 17 8.2
21-30 38 10 48 23.1
31-40 34 11 45 21.7
41-50 39 43 20.7
51-59 53 1 54 26.3

Table 2. Distribution of the patients according to the causes of trauma was as follows
Number of Patients (abs. number)
Causes of Trauma %
Male Female all
Aoad accident 39 31 70 33.8
Violent trauma 55 - 55 26.5
Fall from heights 19 - 19 9.1
Occupational injury 24 - 24 11.6
Sports injury/trauma 39 - 39 19.0
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Fig. 3, 4. CT-scanning of Craniofacial bones. Multiple and severe injury of bones of middle facial zone, skull closed trauma.
No neurosurgery is recommended (subcranial fracture)

Fig. 5, 6. Craniofacial bones. Severe injury of skull bones, and comparatively mild injury of facial bones
(craniofacial, frontobasal fractures)

Il group - complex injuries of upper and especially middle
facial zones (multiple facial bones and displaced fractures,
sometimes defects of bone tissue), accompanied with
skull closed trauma and no indications for neurosurgical
intervention (subcranial fracture — 80 patients).

IIT group — on the background of complex head injury
(intracranial hematoma, depressed skull fracture, profuse
nasal rhinorrhea, hypertensive/tensus pneumocephalia),
the injuries of face bones are less severe of (injury of one
or two anatomic sites with displacement of fractured frag-
ments but without defect of bone tissue defects (craniofa-
cial fracture - 62 patients).

Urgent surgeries were conducted in 170 patients. Early
secondary surgery was performed in 17 of primarily de-
ferred 20 cases, or due to residual results of the past cran-
iofacial trauma.

Simultaneous joint surgical intervention was performed in
I group of patients by neuro- and maxillofacial surgeons.
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In the first stage, according to the obtained data, neurosur-
geon eliminated the sites of traumatic brain injuries and
compression (compressed skull bone fractures, bruised
sites on the brain), after which reconstructive surgery of
the face was performed.

Options of surgical approaches at craniofacial fractures will
be determined by requirement that the zone of interference to
be free for providing manipulations and visual control. For
this purpose, coronary section (various options of coronary
section), lower and outer edges of the eye, the base of the
nose and intraoral sections were used.

In group II, the surgeries were performed only on face
skeleton immediately or at primary emergency period of
time, depending on the status of closed-head injuries.

In IIT group, a priority was always given to neurosurgery
(with vital signs).The surgery on face skeleton was con-
ducted at deferred period of time (after stabilization of the
patient’s overall health status).



Fig. 7. CT scanning of skull and facial bones. Joint surgi-
cal intervention on the skull and facial skeleton

/ . a’ o
Fig. 8. CT scanning of face and skull. Surgery performed
only on facial skeleton

F

Fig. 9. Craniofacial post-traumatic deformity at later pe-
riod of time

Reposition of the fractured facial bone fragments was
performed in an open way and fixation was carried out
by titanium plates and screws. Fractured bone fragments
were retained maximally, in case of bone defects, titanium
mesh cage was used.
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Fig. 10, 11. Reconstruction of bone defects using a titanium
mesh cage

At multiple fractures, reposition of the fragments and fixation
sequence was as follows: zygomatico-orbital complex (zygo-
matic arch, zygomatico-frontal sutures, the lower edge of the
eye rim), lateral support of zygomatico-maxilla, other injuries of
upper jaw, nose-orbital-riddled complex. A final stage of surgery
on face areas was prevention of post-traumatic inflammatory
processes. For this purpose, sanitation of accessory sinuses of
the nose was performed. To create high concentrations of medi-
cal preparations (antibiotics; drugs, improving microcirculation)
in the affected areas of maxillofacial region, their intra-arterial
administration was conducted.

Through the temporal artery, 1 cm in front to the ear line/
stream, catheterization of external carotid arteries was
performed, uni- or bilaterally at the length of 6-8cm (ac-
cording to the localization and severity of trauma). Anti-
biotics were administered intra-arterially in every hour.
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Before and after administration of antibiotics the catheter
was cleaned by mixture of heparin/saline. The catheter
was placed in artery for 5-7 days.

Fig. 12. Catheter placed in external carotid artery

On the background of intra-arterial infusions of medical
preparations, monitoring of the state (dynamics) of blood
flow and microcirculation process in soft tissues of the
face was performed by Ultrasound Dopplerography. After
the above-mentioned surgical procedures, deterioration in
the course of brain injury was not observed in any pa-
tients. In progress of trauma, no increase in focal/general
symptomatic, or complications, caused by inflammatory
processes have been fixed. Esthetic and functional results,
obtained after the surgeries of maxillofacial area, were as-
sessed as good and satisfactory. The obtained data again
indicate to the fact that at concomitant craniofacial trau-
mas, reconstructive surgeries (including neurosurgeries)
are recommended to be performed at the earliest period
of time. This allows obtaining the maximum functional
and aesthetic results and minimizing post-traumatic de-
formations. Differentiated surgeries on facial bones do
not cause worsening in the course of brain injury. To fix
fractured bone fragments (like face bones and calvaria),
an application of titanium grafts not causing any compli-
cations even at penetrating craniocerebral injuries, will be
sufficient. In progress of craniofacial traumas, early sana-
tion of accessory sinuses of the nose and infusions into
external carotid arteries are considered as reliable preven-
tive methods and protection.
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SUMMARY

SURGICAL TREATMENT OF UPPER AND MID-
DLE FACIAL ZONE TRAUMAS IN PROGRESS OF
CONCOMITANT TRAUMATIC CRANIOFACIAL
INJURIES

Lagvilava G., Gvenetadze Z., Toradze G., Devidze 1.,
Gvenetadze G.

Thilisi State Medical University, Department of Maxillo-
facial Surgery, "High Technology Medical Center, Uni-
versity Clinic", Ltd, Georgia

In 2012-2015, 207 patients with concomitant craniofa-
cial injuries, who underwent surgical treatment, were ob-
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served; among them 176 were men and 31- women. Age
of the patients ranged from 16 to 60 years. According to
localization and severity of trauma and a priority of surgi-
cal intervention, the patients conventionally were divided
into 3 groups by the authors: I group (65 patients) - cran-
iofacial injuries; the skull as well as upper and middle
areas of face (subcranial and frontobasal fractures) were
affected (fractured). II group (80 patients) — severe trau-
matic injuries of upper and especially middle zones of the
face, accompanied with closed craniocerebral trauma, no
need in neurosurgery. 111 group (62 patients) —on the back-
ground of serious head traumas, the injuries of face bones
were less severe (injury of one or two anatomic areas with
displacement of fractured fragments but without bone tis-
sue defects).

According to the obtained results a priority was always
given to the neurosurgery (vital testimony).The recon-
structive surgeries on face skeleton was conducted in
combination involving neurosurgeons (I group patients).

Reconstructive surgeries of facial bones were conducted
in the patients of II group, immediately or at primary de-
ferred period of time but in the patients of Il group the
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surgical procedures for removal of early secondary or
traumatic residual fractures have been performed.

Reposition of the fractured facial bone fragments was
performed in an open way and fixation was carried out by
titanium plates and mesh cage (at bone tissue defect).

For prevention and elimination of post-traumatic inflam-
matory processes, the final stage of surgical intervention
was: sanation of nasal accessory sinuses and catheterization
(5-7 days) of external carotid arteries for administration of
antibiotics and other medical preparations.

Early and differentiated approach to face injuries, worsen-
ing in the course of craniocephalic trauma was not revealed
in any patient; there was no evidence of development
inflammatory processes in traumatic regions; esthetic and
functional results obtained after the surgeries of maxillo-
facial area were assessed as good and satisfactory.

Keywords: craniofacial trauma, traumatic brain injuries,
upper facial zone injury, middle facial zone injury, recon-
structive intervention, early surgical treatment, intra-arterial
infusions.

PE3IOME

XWUPYPTHYECKOE JIEYUEHUE TPABMATUYECKHAX MOBPEXJIEHNI BEPXHEN
M CPEJTHEM 30H JIUIIA TTPH COYETAHHBIX YEPEITHO-JIAIEBBIX TPABMAX

Jlarpuaasa I'U., I'seneranse 3.B., Topanze I.T., Aesuaze U./x., ['Beneraase I.3.

Tounucckuil 2ocyoapcmeentbitl MeOUYUHCKULL YHUSepcumem, 0enapmamenm 4eitoCmHO-Tuyesoll Xupypauu,
00O “Llenmp 6b1COKUX MEOUYUHCKUX MEXHOL02UU, YHU8epcumemckas kaunuxa”, I pysus

B 2012-2015 rr. vadmronanuch 207 OONBHBIX C COUYETaH-
HBIMH YEepPEITHO-JIUIEBBIMUA TPaBMaMH, CPEId HUX MYK-
9mH - 176, sxeHmuH - 31. Bo3pact 60nbHBIX Koebancs B
npenenax ot 16 go 60 ser.

C yd4eToM JIOKaIM3aIliH, TSHDKECTH TPAaBM M IIPHOPUTET-
HOCTH OTIEPATHBHOTO BMEIIATEIBCTBA, OOJIBHBIC YCIOBHO
ObLTH pasneneHs! Ha 3 Tpymmsl: | rpymma - 65 GONBHBIX C
KpaHHO-(acHalbHBIMU MOBPEKICHASIMH B COYCTAHUHN
C MOBPEXK/ICHUEM Yeperia, BEpXHUX U CPEAHUX 30H JIHIA
(cyOkpanuanbHbie M QpOHTO-0a3aIbHBIC TTEPEIOMBI);
IT rpymma - 80 OOMBHBIX C TSHKEIBIMH TTOBPEKACHUIMHA
BEpXHEH 1 0COOEHHO CpeHel 30H JINIA, CONPOBOXKIAL-
MBI€ 3aKPBITON YEPENHO-MO3TOBOH TPaBMOM; OJHAKO HE
HYXXJafoNrecs: B HeHPOXUPYPruIeCcKOM BMEIIATEIbCTBE;
III rpynna — 62 nmanueHTa ¢ MOBPEXKICHUEM OAHON WU
JIBYX aHAaTOMHYIECKUX 00aCTel C yMEPEeHHBIM CMEIIICHIEM
(parmMeHTOB 6e3 Me(EKTOB KOCTHOH TKaHH.

[poBeneHo HEHPOXUPYPTrHIECKOE BMEIIATENIHCTBO TI0 JKH3-
HEHHBIM TIOKa3aHUsAM. PEKOHCTPYKTHBHBIE ONEpanuy Ha
JIMIIEBOM CKeJIETE TIPOBOIMIINCH OAHOBPEMEHHO C HEHPOXH-
pypramu (I rpymma). B cpoduHoM mopsizike Wi B IEPBUYHO
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OTCPOYCHHOM ITEPHO/IE PEKOHCTPYKTUBHBIC OTIEPAIliN Ha JIH-
LICBOM CKeJIeTe MPOBOMIITHCE Y 00NBHBIX [l rpymiiet. BoimsHbEM
[ rpymITel TPOBOAMITHCH PAHHHUE TIEPBUIHBIE UITH OTICPAITAH
C IIENBIO YCTPAHEHWSI TIOCIIE/ICTBHI TPABMBIL.

Peno3unnio KOCTHBIX ()parMEHTOB JIMIIEBOTO CKENIETa IPO-
BOJIWJIM OTKPBITBIM CIIOCOOOM, (PUKCAIIUIO - THTAHOBBIMHU
TUTACTHHAMU HMJIM CETKOH (IpH JeeKTe KOCTHOM TKaHn).

Jts IpoUIaKTHKY B YCTPAHEHHUS TIOCTTPaBMAaTHICCKIX
BOCHATUTEIFHBIX TPOIIECCOB Ha 3aKIIOUUTEIFHOM dTare
XUPYPTAYCCKOTO BMEIIATEIHCTBA TPOBOAMIACH CaHAIINS
MPUIATOYHBIX Ta3yX HOCA M KaTeTepH3allus HaPyKHBIX
COHHBIX apTepuil (B TeUeHUE 5-7 THEH) C IeThI0 BBEICHUS
AHTHOMOTHKOB U JAPYTHX JIEKAPCTBEHHBIX BEIICCTB.

[Ipu coueranHbIX KpaHHO-(hacIMAIBHBIX TPAaBMaX paHHEE
n uddepeHInpoBaHHOE BMETIIATEIECTBO Ha JIMIIEBOM CKe-
JIeTe HHU B OJTHOM CITydae HE BBI3BAJIO YXY/IIICHNS TCUCHUS
TPaBMBI TOJIOBBI M PA3BUTHS BOCTIAJIMTEIILHOTO TIPOIiecca.
OcreTndeckue 1 PyHKIHNOHATIBHBIE PE3YIIBTAThI OTIEPATHB-
HOTO BMEIIATEIECTBA Ha JIMIIEBOM CKEJIETE OBUTH OIICHEHBI
KaK XOPOIIIHE U YAOBICTBOPUTEIbHBIC.
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CESARIAN SECTION - HIGHER RATE AND HIGHER CHALLENGES

Koridze Sh., Kintraia N., Machavariani P.

Thilisi State Medical University, Georgia

Cesarean section (CS) was introduced in clinical practice
as a life saving procedure both for the mother and the baby.
Bearing in mind that in 1985 the World Health Organization
(WHO) stated: “There is no justification for any region to
have CS rates higher than 10-15%” It is calculated that ap-
proximately 18.5 million cesarean sections are performed
annually worldwide. About 40% of the countries have CS
rates <10%, about 10% have CS rates between 10 and 15%,
and approximately 50% have CS rates >15%. 54 countries
with CS rates <10% account for only 25% (4.5 million) of
the global CS but for 60% (77 million) of the total number
of births worldwide. On the other hand, 73% (13.5 million)
of the total number of CS are performed in the 69 countries
with CS rates >15% where 37.5% (48.4 million) of the
total number of births occurred. The World Health Report
(2010) stated: “Worldwide, CS that are possibly medically
unnecessary appear to command a disproportionate share
© GMN

of global economic resources. CS arguably function as a
barrier to universal coverage with necessary health services.
‘Excess’ CS can therefore have important negative implica-
tions for health equity both within and across countries.”
4.0-6.2 million CS in excess are performed in middle and
high income countries where 37.5% of the births occur.
From a population based approach, those CS in excess
are likely to be medically unjustified and should be then
considered unnecessary CS [13].

There is great variation by country in the rate of total ce-
sarean delivery across the world. Variation in the rates of
nulliparous term singleton vertex cesarean births indicates
that clinical practice patterns affect the number of cesarean
births performed. There also is substantial hospital-level
variation. Studies have shown a 10-fold variation in the
cesarean delivery rate across hospitals in the United States,
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from 7.1% to 69.9%, and a 15-fold variation among low-
risk women, from 2.4% to 36.5% [15]. Studies that have
evaluated the role of maternal characteristics, such as age,
weight, and ethnicity, have consistently found these fac-
tors do not account fully for the temporary increase in the
cesarean delivery rate or its regional variations [10,27].
These findings suggest that other potentially modifiable
factors, such as patients’ preferences and practice variations
among hospitals, systems, and health care providers, likely
contribute to the escalating cesarean delivery rates. The
same results are shown in study of Yueen, where authors
state “understanding hospital heterogeneity in performing
CS and implementing evidence-based practices may result
in improved maternity care”, as CS rate in south Wales was
ranging from 11.8% to 47.4% [19].

Many theories have been proffered to explain this trend
including: a decrease in vaginal births after cesarean
(VBAC), an increase in cesarean sections performed upon
maternal request, increased number of high-risk expectant
mothers, the obstetrical medico-legal environment, and
changes in provider practice patterns [22,26]. Population
studies largely rely on birth certificate or ICD-9 coding data
[20,23] with neither source yielding accurate information
about indication for cesarean delivery [11,25]. These stud-
ies elucidate trends in repeat and primary cesarean rates, but
are unable to differentiate indications for cesarean section
from conditions simply present during the antenatal or in-
trapartum period and thus are unable to accurately describe
trends in specific indications, such as cesarean section per-
formed upon maternal request [ 14], labor arrest disorders,
or fetal status. The physician’s rationale and documentation
of indication for cesarean birth offers a unique and valuable
perspective that may elucidate underlying trends in the use
of cesarean section, while other data sources are unable to
address. Studies examining physician-documented indica-
tions for cesarean sections are lacking.

Proposed contributing factors include advanced maternal
age, particularly with first birth, multiple pregnancies,
breech presentation, suspected low infant birth weight,
private hospital status and increasing maternal BMI.
Other contributing factors include organizational factors,
women’s choices regarding childbirth and preferences for
care, in addition to obstetrician’s characteristics and care
practices [1]. The contribution of each of these factors is
complex, and many are inter-related. The decreasing rates
of operative vaginal deliveries are likely associated with
more cesarean sections performed for labor arrest disorders;
Both multiple gestation and pre-eclampsia have increased
as indications for cesarean delivery at a much faster rate
than the incidences of multiple gestation [21] and pre-
eclampsia [16,17] in the population are increasing. It is
estimated to yield rates of cesarean for these indications
based on increases in incidence of multiple gestation and
pre-eclampsia, respectively. This may be due to increased
use of cesarean delivery for vertex presenting twins and
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the use of cesarean section rather than induction of labor
for pre-eclampsia, despite the practice guidelines support-
ing vaginal delivery in these circumstances [2]. Similarly,
cesarean sections for suspected macrosomia increased at
12.3%/year, despite stable rates of actual macrosomia dem-
onstrating that cesarean is being utilized more frequently in
these circumstances, than actual increases in the incidence
of macrosomia.

Being overweight or obese is a significant risk factor for
a number of adverse health outcomes. For women with a
BMI over 25 kg/m?, the risk of both emergency and elective
cesarean birth is increased, the risk increasing with increas-
ing BMI. The risk of cesarean birth has been estimated to
increase by 7% for every unit increase in maternal BMI,
with up to one in seven procedures directly attributable to
obesity [8].

Increased use of interventions in pregnancy and child-
birth, such as intrapartum fetal heart rate monitoring
and induction of labor (IOL), may also play a role in
the rising CS rate. The Cochrane systematic review by
Alfirevic Z. et al. [5] evaluated the use of continuous car-
diotocography in labor and subsequent birth outcomes.
When compared with intermittent auscultation, continu-
ous cardiotocography in labor did not reduce perinatal
death or incidence of cerebral palsy, but increased the
chance of women undergoing both cesarean (relative
risk [RR]: 1.66; 95% CI: 1.30-2.13) and instrumental
birth (RR: 1.16; 95% CI: 1.01-1.32) [5].

The type of hospital plays role as well. Caesarean section
rates are higher in private hospitals than in public hospitals
across all age groups: In 2011, 43% of women in private
hospitals gave birth by caesarean section compared with
30% in public hospitals [7].

While not necessarily signaling causation, it is instructive
to review events from this era, which may have influenced
cesarean section rates. Between 1998-2001, new national
guidelines recommended that an anesthesiologist should be
available immediately in any hospital where VBAC is of-
fered [3,6]. Given that the repeat cesarean rate is over 90%
for women with a prior cesarean, many have speculated
that this increase in cesareans has been driven mainly by
decreased VBAC rate.

Among the many reasons cited for this increase are older
women giving birth, multiple gestations from fertility treat-
ments, as well as the concerns of physicians and mothers
about the risks of vaginal birth. Cesarean births in low
risk or “no risk” mothers where no medical indication
can be identified are on the rise and are often referred
to as Cesarean Delivery at Maternal Request (CDMR).
Where is the cutting edge? Whether health practitioners
should accept and perform elective cesarean sections for
the “mere” reason that a pregnant woman has decided that
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they want to avoid vaginal delivery? They are “too posh
to push” [12]? Or patient’s autonomy is to be considered?
Or do we need to acknowledge - that physicians are also
responsible, medical professionals and their willingness
to perform cesarean section either due to their perceived
safety or fear of malpractice litigation is the cause? In
fact nearly one fourth of the mothers surveyed who un-
derwent cesarean section reported pressure from medical
personnel to have a cesarean [32]. Also important - in
2003 and 2006, respectively, an ACOG bulletin and NIH
consensus statement on elective cesarean per maternal
request, suggested more patient autonomy regarding
cesarean delivery, reflecting a change in attitudes [1].
The ACOG ethical opinion supports physicians who
agree to patient-choice elective cesarean delivery as long
as they believe it is in the best interests of the patient.
The ACOG opinion states: “If the physician believes
that (elective, primary) cesarean delivery promotes the
overall health and welfare of the woman and her fetus
more than vaginal birth, he or she is ethically justified
in performing a cesarean delivery” [1]. In contrast, the
international Federation of Gynecologists and Obstetri-
cians states: “At present, because hard evidence of net
benefit does not exist, performing cesarean section for
nonmedical reasons is ethically not justified” [28].

Caesarian section rate increased and in 2013 ACOG states:
“The College continues to support vaginal delivery as the
primary mode of delivery in the absence of medical indica-
tions for cesarean delivery. Performing cesarean delivery
on maternal request should be limited to cases in which
the physician judges that it is sufficiently safe, given the
specifics of the woman’s pregnancy and setting, and has had
the opportunity for thorough and thoughtful conversation
with the patient” [4].

Taking into consideration the raise of Caesarian Section rate
in Georgia, we can consider, that ACOG has its reflection
in the country. Also the local government issued the law
about patient’s choice that states “The pregnant woman
has authority to refuse medical service after objective
information” [18].

All mentioned above has definitely influenced the raise in
cesarean section rates performed upon maternal request and
any caesarian section in general all over the world and in
Georgia as well. The reasons for increase in CS rates and
indications are not studied in Georgia and discussion can
be only hypothetical.

Short and long term outcomes after cesarian section
When considering the short- and long-term health outcomes
after CS, it is considered surgical and anaesthesiological
complications, as well as longer-term maternal health and
morbidity, maternal psychological well being and infant’s
health outcomes.
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Recognized intraoperative surgical complications include
damage to adjacent organs, including bladder, urinary tract
or bowel, as well as unintentional damage to the uterus or
cervix. The occurrence of one or more of these complica-
tions is reported to be approximately 12% [9].

For women undergoing an emergency cesarean birth, a number
of factors were associated with an increased risk of complica-
tions, including relationship of the presenting part to spines,
labor prior to CS, prematurity, ruptured membranes prior to
CS, previous surgery and skill level of the surgeon [24].

Silver R.M. et al. [29] described maternal morbidity in
over 30,000 women who underwent CS without labor, in
19 medical centers. Primary outcomes included: placenta
accreta; placenta previa; bladder, bowel or urethral injury;
hysterectomy; bleeding; admission to the intensive care
unit (ICU); ventilator support; deep venous thrombosis;
pulmonary embolism; postpartum endometritis; wound
infection; wound dehiscence; ileus; and maternal death.
A statistically significant trend towards increasing risk of
morbid outcomes with increasing number of previous CS
births was observed, although direct statistical comparisons
by number of prior cesarean births was only made for a
small number of cases. Placenta accreta was reported in
0.24% of women experiencing their first CS birth, com-
pared with 0.31, 0.57, 2.13, 2.33 and 6.74% of women
experiencing their second, third, fourth, fifth and sixth or
more CS births, respectively. Similarly, hysterectomy was
reported for 0.65% of first CS deliveries compared with
0.42,0.90, 2.41, 3.49 and 8.99% of second, third, fourth,
fifth and sixth or more CS births, respectively [29].

Blood loss is significantly more common following both
elective (adjusted OR: 1.75; 95% CI: 1.33-2.30) and emer-
gency cesarean (adjusted OR: 1.39; 95% CI: 1.10-1.76)
when compared with vaginal birth [31].

Infectious complications following cesarean birth include
endometritis, urinary tract infection, wound infection and
more significant risks such as sepsis and bacteremia [30].
Some authors also report surrogate markers of infection
such as fever in the immediate postpartum period and ad-
ditional antibiotic use after birth [30].

Conclusion

Although cesarean delivery can be life-saving for the fetus,
the mother, or both in certain cases, the rapid increase in
the rate of cesarean births without evidence of concomitant
decreases in maternal or neonatal morbidity or mortality
raises significant concern that cesarean delivery is over-
used. Therefore, it is important for health care providers to
understand the short-term and long-term tradeoffs between
cesarean and vaginal delivery, as well as the safe and ap-
propriate opportunities to prevent overuse of cesarean
delivery, particularly primary cesarean delivery.
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SUMMARY

CESARIAN SECTION - HIGHER RATE AND
HIGHER CHALLENGES

Koridze Sh., Kintraia N., Machavariani P.
Thilisi State Medical University, Georgia

There is evidence that perinatal morbidity and mortality
has not changed — caesarean section rate increased and
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data remained stable and rate of intro and post operative
complications was increased. There is another view of the
picture: the right of patient to choose mode of delivery and
the reality, that the number of patients with prior caesarian
section and number patient and physician prefer caesare-
an section. The following topics are discussed as well: age
of pregnant woman, macrosomia and intrauterine growth
restriction, malpresentation, multiple gestation, preec-
lampsia, BMI, role of assisted reproductive technologies,
electronic monitoring of fetal heart rate in labor, induction
of labor. Private sector role and physicians fear of legal
issues are also addressed. Postoperative complications
are discussed and authors conclude that it is associated
with non rational rate of caesarian section. The health sec-
tor authorities and physicians must carefully choose the
mode of delivery especially in primagravidas.

Keywords: caesarean section rate, prior CS, vaginal birth
after CS (VBAC), postoperative complications after CS.

PE3IOME

KECAPEBO CEUEHHME - BBICOKASA YACTOTA "
HOBBIE BbI3OBbI

Kopunze II.A., Kuntpaus H.II., Mayasapuann IL.H.

Tounucckuui 2ocyoapcmeenuvliil MeOQUYUHCKUL YHUBEPCU-
mem, I py3us

ABTOpaMH pacCMOTPEHBI HAyYHbIE TyOINKAIMH 32 [TOCIIe/I-
uue 30 5eT, Kacaruuecs MpoOJIeM MOBBIIICHHS YaCTOThI
kecapesa cedenus (KC) Bo MHOTHX CTpaHax MHpa, B TOM
uucie, B [ pysuu.

B GonbminHCTBE IUTEpaTypHBIX MCTOYHHUKOB JAeTCs, C
OJIHOM CTOPOHBI, OJIHO3HAUHO HEraTUBHAs OLICHKA, KOTO-
pas OCHOBaHAa Ha HEMEHSIOLUXCS NEpUHATAIbHBIX I10-
KaszaressX, a ¢ Jpyroil - Ha yBEJIMYEHUU YUCIIA UHTPA- U
IIOCTOINEPALIUOHHBIX OCJIOXKHEHUH, & TAKXKE BO3POCILHE
npaBa MalUEeHTOK 10 BOIIPOCY BbIOOpa METo/a poiopas-
peuieHus.

ABTOpBI 0030pa paccMaTpUBAIOT TPUUUHBI, 00yCIIaBIN-
Barole HeooxoaumocTs nposeaeHus KC: Bozpact, UMT
PO’KEHHMIIBI, BEC, TIOJIOKEHHE IUI0/1a, KOTMUECTBO MI0J0B,
HaJTMYHUE MPEIKIIaMIICUH, TTOKA3aTeIH NEKTPOHHOTO MOHHU-
TOpUHTa cepALeONUeHYs TUI0/IA, a TAKKE BCIOMOTaTelIbHBIX
TEXHOJIOTMH U MHIYKIUS POJIOB.
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VBenuueHue 4acToThl ocnokHenuil nmocine KC mHorue
aBTOPbI OOBSCHSAIOT HEOOOCHOBAaHHBIM MPUMEHEHHEM
yKa3aHHOTO METO/1a POJIopa3peIIeHusl. AHAJIN3 MHOTOYHC-
JICHHOM Hay4HOM JIMTEPATYPBHI 110 BOIIPOCY [IPOBEICHUS UIH
UCKITIoYeHus ponopaszpetienus MetonoM KC B akymiepckoii
[IPaKTUKE I103BOJISIET aBTOPaM CTaTbU CJHEJIaTb BBIBOJ O
HEOOXOIMMOCTH MPUMEHEHUsI YKa3aHHOTO METO/Ia TOJIBKO
B CIy4yae HaJM4YUS YETKUX MTOKa3aHUI B IPOTHUBOBEC YEMY
pPEKOMEHIYIOT OoJiee majsinme u 0e3BpeHbIC aabTepHa-
THUBBI, 0COOCHHO MEPBOPOJISIIIUM.
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CLINICAL AND ANAMNESTIC CHARACTERISTICS OF DEVELOPMENT
OF ANTISPERM IMMUNITY IN INFERTILE MEN

Tchiokadze Sh., ?*Galdava G.

1D, Tvildiani Medical University, Thilisi; 2. Javakhishvili Tbilisi State University, Medical Faculty;
3National Centre of Dermatology and Venerology, Thilisi, Georgia

Immune infertility is one of 80 autoimmune pathologies,
along with better-known diseases like Multiple Sclerosis
and Type I Diabetes. Such reproductive disorders affect
both men and women, causing their immune system to
produce antisperm antibodies (ASA). According to the
scientific publications, ASA were considered to be the
cause of infertility [5,6,8] in 9-36% of the cases. High
concentrations of ASA in semen hamper sperm kinetics
and sperm mobility in the reproductive tract of the female
partner. On the other hand, ASA has indirect mechanisms
of action by which it regulates production of cytokines,
that impair sperm-cervical mucus interaction, cause sperm
cytotoxicity, increase the phagocytic activity, finally reduc-
ing the frequency of natural pregnancy [1,10]. Moreover,
many factors, such as: genitourinary infections, nonspecific
bacterial prostatitis, and various endocrine and congenital
pathologies, during which ASA almost occurs in high
concentrations, can lead to high concentrations of ASA’
and consequent infertility, which dramatically reduces the
likelihood of pregnancy [1,8,9].

The aim of the research was to establish connection between
the roles of infertility duration, patients’ age, various ex-
tragenital and genital pathologies in ASA pathogenesis.

Material and methods. The work is based on retrospective
analysis of 496 outpatient cards, which covered detailed
anamnestic data and past complex clinico-laboratory test
results. The criteria for participating in the study was
infertility during marriage for at least 18 month, high con-
centration of ASA-s in booth blood and sperm. Diagnos-
tics of males have been carried out using bacteriological,
bacteriocscopic, immunoferment, serological, ultrasound
and other methods of analysis.

SPSS- 12 “ANOVA” statistical software has been used to
process obtained digital data. In addition, statistical analy-
ses were conducted through IBM SPSS Statistics 20.

Results and their discussion. On the first stage of data
analysis of outpatient cards we have tried to establish rela-
tion between infertility duration and ASA-s development
both in the sperm and in blood.

From the Table 1 is evident, that the number of male patients
with anamnesis of childless marriage with duration between
1,5-8 years is quite high, summing up to 400 (80,6%). A
trend of increased duration of illness and ASAs concen-
trations was observed in the blood, as well as in sperm.

Table 1. Patient description based on duration of illness with corresponding concentrations of ASA

Patients with ASA
Infertility Duration . Concentration u/ml
quantity - —
in blood in ejaculate
1,5 years 36 75,5+5,34 76,243,45
3 years 136 77,1+4,56 79,8+5,89
6 years 156 78,84+7,35 79,246,82
8 years 108 81,243,87 82,8+1,98
10 years 40 87,7+4,78 88,1+3,79
12 years 20 91,842,85 94,5+6,45

Table 2. Age-respective review of surveyed patients with corresponding concentrations of ASA

Patients with ASA
Age groups ) Concentration u/ml
quantity
in blood in ejaculate

18-20 years 72 75,0+8,66 77,0+5,56
20-25 years 104 82,7+5,21 85,843,43
25-30 years 124 88,6+2,15 89,6+6,42
30-35 years 88 89,8+1,85 92,843,78
35-40 years 60 90,742,89 93,7+1,73
40-45 years 48 92,1+3,35 95,1+4,25
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However, there were no statistically significant differences
between the groups, consequently the assumption of the ill-
ness duration impact on antisperm immunity development
is unreliable. Table 2 contains comparative analysis of age
distribution in men with ASA.

As the table shows, the age of the majority of patients
was between 20-25 years old (316 males). Average
growth trend of ASAs levels in correspondence with
age was evident (in blood and in ejaculate). However,
similarly to the infertility duration impact on ASAs
development, there was no statistical difference
between the groups, which shows unreliability of
the impact of the age factor on antisperm immunity
development.

As it has been revealed from anamnestic data, as well as
detailed anthropometric studies, all patients with ASAs
had normal sexual development consistent with statistical
standards and normal sexual functioning consistent with
their age norms.

The study of anamnesis showed that 6% of patients previ-
ously had orchitis or epididymitis, less than 2% reported
household and sports injuries, 9% have had unilateral or
bilateral varicocele surgery.

Professional practice evaluation showed that less than
5% had contact with harmful production factors, such
as such microwave radiation, x-ray and laser radiation
(none of the patients have been able to name the exact
dose), paint materials and organic solvents, chronic
overheating. According to family history, two brothers
found to have had immune infertility. As for autoimmune
diseases such as asthma, hay fever and food allergies
data of a family history have been found in less than
12% of cases.

Patients also reported childhood infections and inflam-
matory diseases. It was determined that 8% of examined
patients had had parotitis (mumps); scarlet fever - 13%;
measles — 9%. Associated autoimmune diseases such as:
asthma in 4%, psoriasis in 1%, type I diabetes — in 1% of
cases had also been reported. As well as a variety of inten-

sity allergic reactions, primarily hay fever was reported by
one in six patients.

Among extra genital pathologies most frequent diseases
were gastrointestinal one found in 19% and hepatobiliary
system diseases — 15%. Some accompanying somatic ill-
nesses like arterial hypertension in 5% of cases, obesity,
which was not associated with endocrine pathology have
also been revealed.

The study of anamnestic data showed that there is no
statistically significant connection between the ASA and
past illnesses, profession, family history, accompanying
autoimmune diseases and extragenital pathologies.

The received results coincide with the various scientists’
research results [3,7] where it is stated that besides the
reproductive systems, it is important to study a variety of
pathologies of internal organs and the impact of external
factors, notwithstanding their minor influence on fertility
disorders.

Later, we carried out a research on sexually transmitted
diseases (STD) and examined the role of the andrologic
pathologies in ASA pathogenesis, on which basis we
have come to the following conclusion; all patients
infected with Chlamydia trachomatis (96 males) are at
high risk of developing antispermal immunity. Compared
to other STDs, they have shown the highest concentra-
tion of ASA: in blood - 155,07,26 U/ml in the semen
- 198,75,81 U/ml.

We have received the similar results in those patients
infected with Ureaplasma urealyticum and Mycoplasma
hominis (p<0.001). As for those men/males infected with
Trichomonas vaginalis and Neisseria gonorrhoeae, the
link between such diseases and developing ASA is not
statistically reliable. Comparatively higher concentration of
ASA is related to those, associated with chronic prostatitis,
epididymitis or orchitis (Table 3).

One of the objectives of our research was to establish a
connection of various pathologies of urogenital system with
ASAs development. The results are shown in Table 4.

Table 3. Observed STDs and ASAs with relevant concentrations

Patients with ASA
STS quantity Concentration u/ml

in blood in ejaculate
*Chlamydia trachomatis 96 155,0+£7,26 198,7+5,81
*Ureaplasma urealyticum 73 107,348,55 156,3+3,21
*Mycoplasma hominis 38 87,6+5,18 125,6+4,72
Trichomonas vaginalis 51 78,8+£6,97 85,442.69
Neisseria gonorrhoeae 17 75,7+4,83 83,1+£5,21

* - p<0.001 reliable compared to the group of Trichomonas vaginalis and Neisseria gonorrhea
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Table 4. Various andrological pathologies and ASA

A patients with ASA
Pathology Concentration u/ml
amount - —

in blood in ejaculate

*orchitis 11 125,1+£2,89 188,7+3,52
*epididimitis 14 117,343,53 186,344,29
*testicular trauma 5 91,6+6,58 123,54+2,78
prostatitis 91 88,2+4.91 95,4+8.19
varicocele 56 85,7£5,73 113,1+5,86
seminal tract obstruction 44 165,7+5,54 196,1+7,41

* - p<0.001 reliable compared to the group of prostatitis, varicocele and seminal tract obstruction

It is apparent from the Table 4, that Testicle related pa-
thologies play significant role in developing antisperm
immunity, especially orchitis and epididymitis, during
which statistically insignificant increase of levels of ASA
has been detected in blood, as well as semen - 135,042,889
u/ml and 188,7£3,52 u/ml during orchitis and 127,3£3,53
u/ml 186,3+4,29 u/ml during epididymitis (p<0,001). Also
noteworthy increased levels of ASA during ejaculatory duct
obstruction 165,745,54 u/ml in blood and 196,1+7,41 u/ml
in ejaculate respectively. Compared with the above-men-
tioned pathologies during prostatitis and varicocele increase
in ASAs levels were insignificant and statistically unreli-
able, which is also confirmed by other authors [2,4].

Thus, we can conclude that, Chlamydia trachomatis, Ure-
aplasma urealyticum, Mycoplasma hominis, orchitis and
epididymitis causes malfunction of blood-testicular bar-
rier, which resulted in inflammatory and toxic damage of
spermatogenic epithelium, which in turn plays significant
role in the development of autoimmune infertility.

Conclusions:

- compared to other STDs Chlamydia trachomatis, Ure-
aplasma urealyticum and Mycoplasma hominis cause
statistically significant increase of ASAs concentration in
blood serum, as well as in ejaculate (p<0,001);

- testicle associated pathologies plays an important role in
development of antisperm immunity, especially orchitis
and epididymitis, during which statistically insignificant
increase of levels of ASA has been detected in blood, as
well as in semen.
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The aim of the research was to establish connection be-
tween the roles of infertility duration, patient age, various
extragenital and genital pathologies in ASA pathogenesis.
The work is based on retrospective analysis of 496 outpa-
tient cards, which covered detailed anamnestic data and
results of past complex clinico-laboratory tests. Criteria
for inclusion in the study was infertility during marriage
for at least 18 month, high concentration of ASA-s in booth
blood and sperm. It was found that there is no statistically
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significant connection between the ASA and past illness-
es, profession, family history, accompanying autoimmune
diseases and extragenital pathologies. Chlamydia tracho-
matis, Ureaplasma urealyticum, and Mycoplasma hominis
compared to other STDs, cause statistically significant in-
crease of ASAs concentration in blood serum, as well as in
ejaculate (p<0,001). Testicle associated pathologies plays an
important role in development of antisperm immunity, es-
pecially orchitis and epididymitis, during which statistically
insignificant increase of levels of ASA has been detected in
blood, as well as in semen (p<0,001).

Thus, we can conclude that, Chlamydia trachomatis, Ure-
aplasma urealyticum, Mycoplasma hominis, orchitis and
epididymitis causes malfunction of blood-testicular bar-
rier, which resulted in inflammatory and toxic damage of
spermatogenic epithelium, which in turn plays significant
role in the development of autoimmune infertility.

Keywords: ASA, Chlamydia trachomatis, Ureaplasma
urealyticum, infertility.

PE3IOME

KINHUYECKASA U AHAMHECTHYECKAA
XAPAKTEPUCTHUKA PAZBUTUSA AHTUCIIEP-
MAJIBHOI'O UMMYHUTETA Y BECINUIOJHBIX
MY/XKYUH

"Juoxkanze HI.B., >*Taagasa I'.T".

"Meouyunckuil ynusepcumem um. J]. Teunouanu, *Téu-
JuccKutl 2ocyoapcmeennwlil ynugepcumem um. M. Jicasa-
xXuwsuau, paxyivmem meduyunnl, *Hayuonansnoiii yenmp
Oepmamonoeuu u geneponozuu, Touucu, I py3us

[enpro uccnenoBaHus SIBUWJIOCH U3yUEHHE B3aUMOCBSI3U
MEX]ly TPOJIOJIKUTEIBLHOCTBIO OECIIous, BO3PACTOM
NalMeHTa, Pa3IMuyHBIMHA HKCTPA FEHUTAJIBHBIMU M I'€HU-
TaJIbHBIMH MATOJIOTHSIMU B TIATOT€HE3€ aHTUCTICPMAJIbHBIX
antuten (ACA). [IpoBenéH peTpocneKTHBHBIN aHanu3 496
amMOyJIaTOPHBIX KapT, B KOTOPBIX 3a(pUKCHPOBaHbBI MOA-
poOHBIC JaHHBIE aHAMHE3a U Pe3yJIbTaThl KOMIUIEKCHBIX
KJIMHUKO-J1a00paTOpPHBIX TecTOB. KpurepueM BKITIOUCHHS
B MicCIIeIoBaHKe ObLI0 Oecryionue B Opake MpoI0KUTENb-
HOCTBIO He MeHee 18 MecsIeB, BBICOKAs KOHLIEHTPAITHS
ACA B KpOBH U cHiepMe.

B pesynbrare npoBeIEHHOIO UCCIEAOBAHMS BBISBIICHO,
YTO HE CyIIeCTBYeT cBs3H Mexkay ACA U IepeHeCEeHHBIMU
3a00s1eBaHUSsIMHU, TIPOdECcCueii, CEeMCHHBIM aHAMHE30M, CO-
MYTCTBYIOHIMMH ay TOUMMYHHBIMH 3200JI€BAaHUSIMH H IKC-
TpareHuTabHbIMK natosiorusmu. Chlamydia trachomatis,
Ureaplasma urealyticum, Mycoplasma hominis Hapsiy
C ApyrumMmu 3363HeBaHI/I§IMI/I, nepeaaromuMncs MmMoJI0BbIM
IIYTEM, BBIZBIBAIOT CTATUCTUYCCKN 3HAYMMOC ITOBBILICHUE
koHIeHTpanun ACA Kkak B CBIBOPOTKE KPOBH, Tak U B 35~
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kymsre. Ilaronoruu, cBs3aHHBIE C CEMEHHUKAMH (OPXUT
U SMUIUANMUT), UTPAIOT 3HAUUMYIO POJIb B Pa3BUTHHU
AQHTUCIIEPMATLHOTO UMMYHHUTETA, B TCYEHUE KOTOPOTO 00-
Hapy»KEHO CTAaTHCTHUECKHU 3HAYNMOE YBEIUYECHUE YPOBHEH
ACA B KpOBH U CTIepMe.

ABtopamu jenaercst BbiBoj, 4ro Chlamydia trachomatis,
Ureaplasma urealyticum, Mycoplasma hominis, a Takxe
OPXUT U SOUJIUAUMUT BBIZBIBAIOT HAPYUICHUC I'€MaTOTC-
CTUKY/SIPHOTO Gapbepa, B pe3yibTrare uero moj BO3AcH-
CTBHMEM MH(EKIINI 1 TOKCHHOB POUCXOUT NOBPEXKICHUE
CIIEPMATOICHHOT'O SIIUTEINA, YTO UI'PACT 3HAYUMYIO POJIb
B Pa3BUTHHU ayTOMMMYHHOI (hopMbI Gecruionus.
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KOPPEJIALIMOHHAS MATPUIIA XAPAKTEPUCTHUK
XPOHUYECKOI'O PEHUIAUBUPYIOIIEI'O A®TO3HOI'O CTOMATHUTA

Kopunze X.I'., Anagamsuiu JI.T., Tadopunze U.H.

Tounuccxkull KIUHUYECKUll 20CNUmMans 8emepanos 6oliHvl, Yuusepcumem «I eomeodyn,
Yuusepcumem «Anoma-wamepy um. I Pobaxuose, Tounucu, I py3us

XpoHHUECKHHA PEeIUANBUPYIOMNNA a(TO3HBI CTOMATUT
(XPAC) siBnsieTcss caMbIM PacIpOCTPaHEHHBIM 3a0oJie-
BaHUEM CIU3UCTON 00O0JO0YKH MONIOCTH pTa. YacTora ero
pacIpocTpaHeHHs: B MUpe Kosebiercs B penenax 3-66%
[9]. CyrecTBYeT MHOKECTBO DK30TCHHBIX M SHIOTCHHBIX
(haKTOPOB, KOTOPBIE CITOCOOCTBYIOT Pa3BUTHIO CTOMATHTA.
W3y4eHs! a;uiepruueckue, IMMYHOJIOT M9eCcKIe, TeHeTHIe-
cKkue paKTOPBI, COCTOSTHIE POTOBOI ITOJIOCTH, 3200IeBaHUS
KHIIeyHoro tpakra [3,5,6,7,8,10,11], uaTerpamsHoe aeii-
CTBHE KOTOPBIX BBI3bIBACT 3a00neBanue. Ha ceronnunmanmii
JIeHb aKTYaJIbHOM 3ajauyeil 0CTaeTcsl BBISICHEHUE POJIU
MHOKECTBA PUCK-(DAKTOPOB B COBOKYNHOCTHU U OT/EIBHO
B MaHu(pecraruu 6ome3ran. Ocobbrit IHTepec BBI3BIBaET
OTIpE/IETICHNE CBA3H MEXKAY MPEIUKTOpPaMu a(TO3HOTO
CTOMATHUTA.

Llenpio JaHHOTO HCCIIEOBAaHUS SIBUIOCH OIPEAEICHHUE
KOPPEJSLIMOHHOM CBSI3H MEKIY PHCK-()AKTOPaMH, BBI3bI-
BAIOLIMMH Pa3BHTHE XPOHHYECKOTO PELUIUBHPYIOLICIO
a(hTO3HOTO CTOMATHUTA.

Marepuan u Metoabl. Habmromamics 62 60IbHBIX adTO3-
HBIM CTOMAaTHUTOM B Bo3pacTe 40-70 JeT, HOCTYITUBIINX B
KIUHUKY TOWIMCCKOTO TOCIHTANS BETEPAHOB BOMHEI 3a
1998-2005 rr.

Kpurepruem BKIIOUCHHS B MCCIIEAOBAaHME SIBISIIOCH Ha-
JIUYHE XPOHUYIECKOTO PEIUAMBUPYIOUIETO a()TO3HOTO
CTOMATHTA; KPUTEPUSIMH HCKIIOUCHUS - CUCTEMHBIE U
ayTOMMMYHHBIE 3a0oneBanusd, auadbetr. KontponpHyto
TPYyIITy COCTaBWIM 62 TamueHTa TOro ke Bo3pacTa 0e3
CTOMaTuTa W3 KOHTHHICHTa APYrux otaeneHud Towmmc-
CKOT'O FOCIIMTAJIs BETEpaHOB BOMHBIL. Tun uccienoBanus —
CIIy4ail-KOHTpOJIb. PaHnomMu3amnus npoBeieHa ¢ IOMOILBIO
KOMIIbIOTEPHOM ITPOrpPaMMBbl.

W3ydanuck cienyromue rpymis! (pakTopoB: COLUAIbHO-
OHMOIOTHYECKHe, IIPOU3BOICTBEHHO-TTPO(ECCHOHAIBHBIE,
(hOHOBBIE U COMYTCTBYIOIIHNE OOJNE3HU, TATOJIOTHS 3y00B,
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oyard (hoKaIbHOW MH(EKINH, YMOIMOHATBHEIN CTpecc,
reHeTH4YecKast IpepacioiOKeHHOCTb | JIp.

Beraucisiack 4actoTa BCTpe4aeMoCTH (HaKTOPOB pHCKa
cpenu OONBHBIX U KOHTPOJIBHBIX JHL. OnpeneneHne 3Ha-
YUMOCTH Pa3JIN4IMii TPOBOIWIIH O KpuTepuio % (Pearson).
Pa3nnuns cpaBHUBAaeMBIX BEJIMYMH CYUTAIIH JOCTOBEPHBI-
mu ipu p<0,05.

PanoMu3anuio U KOPpEIALHOHHBIA aHAIU3 JaHHBIX 110
CrnupMeHy IPOM3BOIMIN OCPEICTBOM IIaKeTa CTATHCTHU-
geckux nporpamm SPSS 11.5 [2,4].

PesyabTaThl H HX 00cykIeHne. B pesynsrare npoBeneH-
HOTO HCCIIEJOBaHUS YCTAHOBJICHO, YTO CPEAU OOJBHBIX
npeBaspoBaia ¢pudposHas popma ah TOZHOTO CTOMATHUTA
- 55,7%; qacToTa ocTaNbHBIX (JOPM COCTABMIIA: TVIAHTYIISIP-
Has - 24,6%; nedopmupoBaHHasi - 8,2%; HeKpo3Has - 6,6%;
pyouoBas - 4,9%. C yderom TspkecTn 00JIE€3HN MAMEHTH
pacrpenenmInch caenyronmM o0pasom: jgerkas gopma -
52,5%, cpenueit TsokectH - 29,5% u Tsokenas - 18,0%.

[Ipu cpaBHEHHH TPYII OOJBHBIX U KOHTPOJIbHBIX JIUI
(1) BBIIBACHO, YTO y OONBHBIX TOCTOBEPHO YBEIHUYEHA
4acTOTa CACAYIOINX (PAKTOPOB: BPEIHBIE IKOJOIMIESCKUE
(bakTops! - B rpynme 0ompHBIX - 0,197, B KOHTPOIBHOI
rpyme - 0,016 (p<0,05); Bo3neiicTBHE MPON3BOICTBEHHON
mem — 0,131 1 0,016, coorBercBerHO (p<0,05); 3aHATOCTH
B cenbckoM xo3stiicTse - 0,148 1 0,032 (p<0,05); maronoruu
JKeMyIogHO-KumeaHoro Tpakra - 0,672 u 0,44 (p<0,05),
sHAoKpuHHEIE 3a0onmeBanus - 0,098 u 0,016 (p<0,05);
SMOIMOHANBHEIH cTpece - 0,689 u 0,452 (p<0,05); ouarn
toxampHON HHpekuH - 0,213 1 0,081 (p<0,05); pecnu-
paropusie nHGekmnn 0,344 u 0,113 (p<0,05), maTonorus
CJIM3UCTBIX 000JIOYEK POTOBOW IMOJOCTH — MAPOJOHTUT
- 0,443 u 0,226 (p<0,05); TpaBMBI CITU3UCTON 0OOIOUKU
0,492 u 0,306 (p<0,05), cTOMaTUT Cpear POACTBEHHUKOB
I ull crenenu - 0,197 u 0,065 (p<0,05), anemus - 0,131 u
0,000 (p<0,05) (Tabmumna 1).
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Tabnuya 1. Iokazamenu OMHOCUMENLHO2O WAHCA 3HAYUMBIX PUCK-(DAKMOPOE
PeyuousUPYIOWe2o apmosHo20 Cmomamumada
Yacrora B Yacrora B OR
IMoxka3zarenu rpynmnax KOHTPOJIbHOM x? 95%CI-OR
00JIbHBIX rpymnme
Bpennabie sxonorndeckne haxkTophl 0,197 0,016 10,61 14,94 1,88 118,91
iiie“"““e TIPOUSBOACTBEHHON 0,131 0,016 6,00 | 921 1,11 76,04
SHAOKPHHHBIC 3a00IeBaHU 0,098 0,016 3,87 6,65 0,78 57,02
PecriuparopHbie HHPEKIIH 0,344 0,113 9,36 4,13 1,60 10,64
I'eHeTnueckas npeapacnonokKeHHOCTh 0,197 0,065 4,75 3,55 1,08 11,72
Ouaru (okabHONW HHPEKIIHN 0,213 0,081 4,32 3,09 1,03 9,28
TapogoHTUT 0,443 0,226 6,50 2,72 1,25 5,94
OMOLMOHAILHBIN CTpecc 0,689 0,452 7,04 2,68 1,2 5,61
’l;;a:IZ)TJ"IaOFI/II/I KEITYyJOUHO-KUIICYHOT'O 03672 0’44 4’47 2’19 1’05 4’54
TpaBMBbI cTU3UCTON 000TIOUKH 0,492 0,306 441 2,19 1,05 4,58
Anemus 0,131 0 8,70

Kaxk1iplit U3 BBILICTIPUBEICHHBIX (HAKTOPOB YBEIHMUMBACT
OTHOCHTEIBHBIN IMAaHC Pa3BUTHSA apTO3HOTO CTOMATHTA.
YacTora yka3aHHBIX (AKTOpOB pa3juvyHa B rpynmax
O0BHBIX U B KOHTpoJe. Koppensamuu mokas3siBaloT KO-
YECTBEHHBIC XapaKTEPUCTHKH ITHX CBS3CH.

Ha cneayromiem srtamne ucciae0BaHus IPOBEACH KOp-
PEIISILIUOHHBIA aHAIM3 MEXY 3HaYMMbIMU (pakTopamu
(Tabnuma 2).

Ha ocHOBe KOppessIHOHHOTO aHaJN3a BBISBICHBI CIe-
JYIOUIME KOPPEJSLUN PUCK-(PAKTOPOB: MOJIOKHUTEIbHAS
KOPpeIANMs BBIABICHA MEXIY aHEMHEH W BPEeIHBIMU
9KOJIOTHYECKUMH (pakTopamu, odaramu (hOKaabHOI HH-
(dexuun, Ipon3BOJCTBEHHOH MbUIH; OTPHUIIATENIbHAS — C
SMOLMOHAIBHBIM CTPECCOM; C MATOJIOTHEH KETyT0dHO-
KHIIIEYHOTO TPAKTA MOJIOKUTEIFHYIO KOPPEIALNIO BBISBH-
111 04aru GpoKanbHOM MH(EKIMH, TIPOM3BOICTBEHHASI [TbLIb;
C JHIOKPHHHBIMHU 3a00J€BaHUSAMHU - aHEMHsI, IMOLIHO-
HaJBHBIA CTpecc, TeHeTHYECKask MPeApaclooKEHHOCTb,
OTPHILATEIHHYIO - THHTHBHT.

C anemueli NOIOKUTETHHYIO KOPPEIISAIIUIO BBISIBAIH BPE/I-
HBIE IKOJIOTHYECKHUE (haKTOPBbI, SHIOKPUHHbIE 3a00JIeBaHMSI,
SMOIMOHAIBHBINA CTPECC, IPOU3BOACTBEHHAS IBLIb, TCHE-
THYECKast PEAPACTIONOKEHHOCTD.

C 5MOIMOHATBHBIM CTPECCOM MOIOKUTEIEHYIO KOppPes-
M0 OOHAPY)KUITH DHIOKPUHHBIC 3a00JICBaHUs, aHEMUS;
OTPHIATEIFHYO KOPPEJISIIHIO - IPOU3BOICTBCHHAS MTBLITH,
ovaru (hoKaIbHON HH(EKIMH, TCHETHYECKast IIPEPACIIONO-
YKEHHOCTb, BPEIHBIC SKOJIOTHUCCKHE (DAKTOPBI.

C ouaramu ¢okaabHON HH(PEKINN MOTOKUTEIBHYIO KOp-
PEILILIIO OOHAPY)KUBAIOT BPEIHBIC SKOJIOIMYCCKUE (hak-
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TOPBI, TIPOU3BOJCTBEHHAS TIbLIb, MATOJIOTHH JKEIYI0YHO-
KUIICYHOTO TPAKTa, OTPULATENILHYIO - SMOLUOHAIBHBIH
cTpecc.

C pecnpartopHbIMU MHPEKIUSIMH OTPULATENILHYIO KOp-
peIsILr0 0OHAPYKUBAET THHTUBHT.

C TIPOM3BOICTBEHHOM MBUTHIO OIOKUTEIBHYIO KOPPEIs-
M0 OOHAPYKUBAIOT BPEIHBIC DKOJIOTHUCCKUE (PaKTOPHI,
oyaru (HOKaJbHOW MHGEKIHMH, MaTOJOTHH JKEIYIT0YHO-
KHIIEYHOTO TPAKTA, aHEMHUSI; OTPHIIATEIBHYIO - SMOIIHO-
HaJBHBIN CTPECC, THHTHBHT.

C reHeTHUYECKOW MPEapactol0KEeHHOCThIO MOJIOKHU-
TENBbHYI0 KOPPEIANnio 00HAPYKHUBAIOT dHIOKPUHHBIC
3a00JIeBaHNs, aHEMUS, THHTUBHUT; OTPHUIATEIBHYIO - 3MO-
LIMOHAJILHBIN CTpecc.

C mapoaOHTUTOM TOJOKHUTEIBHYIO KOPPEISAIio 00Ha-
PY)KUBAIOT SHIOKPUHHBIE 3a00JI€BaHMs, PECIMPATOPHBIE
MHQEKINU, TeHETHYECKas MPeIpaciioNoKeHHOCTh; OT-
PHLIATENBHYIO - IPOU3BOACTBEHHASI [TbLIb.

MHOXeCTBEHHBIMH KOPPEISIIMOHHBIMA CBS3SIMU 00J1a/a-
10T ciietyrone (pakTopbl: IeUCTBHUE TPOU3BOICTBEHHOM
IBLIH, YCIIOBHSI paOOTHI B CEIBCKOM XO3SHCTBE, TCHETHYE-
CKasl PeIPaCIIOIOKEHHOCTD, TATOJIOTHsI 3y0O0B.

Taxum 00pa3oM, pe3ysIbTarbl HCCIIEIOBAHMS TO3BOJISIIOT 3a-
KJIFOYUTh, YTO PHUYMHHBIC (PaKTOPhI aTO3HOIO CTOMAaThTa
00HapYKUBAIOT 3HAYNMYIO KOPPEJIHIO MEXKIY COOOii.
KoppessiioHHast cxema 3THOJIOTHYeCKHX (JaKTOPOB XPOHHU-
YECKOTO PEeLHMBUPYIONIET0 a)TO3HOTO CTOMATHTA IIOMOYKET
MPAKTHYECKUM CTOMATOJIOraM B [IPOBE/ICHUH LIeJIeHAIPABIICH-
HOTO JICYCHUSI ¥ TPOPHUITAKTUKH 3a00JICBAHUSL.
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SUMMARY

CORRELATION MATRIX OF CHARACTERIS-
TICS OF CHRONIC RECURRENT APHTHOUS
STOMATITIS

Koridze Kh., Aladashvili L., Taboridze I.

Thilisi Hospital of the Veterans of War; University ,,Geo-
medy”’; G. Robakidze University ,,Alma-mater”, Tbilisi,
Georgia

The purpose of the present work is to study the correla-
tion between the risk factors of chronic recurrent apht-
hous stomatitis.

The research was conducted on 62 patients between

ages of 40 and 70 years at Thilisi Hospital for Veter-
ans of War. The analysis was carried out by Spearman's

© GMN

Rank Correlation method using the statistical package
SPSS 11.5.

We investigated: harmful habits, professional factors,
background and accompanying illnesses, pathology of
teeth, focal infection, emotional stress, genetic factors.
Correlation matrix between the significant risk factors of
chronic recurrent aphthous stomatitis is defined. Multiple
correlations have the following factors: industrial dust,
focal infections, emotional stress, anemia. Correlation
diagram of etiological factors of chronic recurrent apht-
hous stomatitis is helpful for providing professional and
expert services.

Keywords: chronic recurrent aphthous stomatitis, risk
factors.

PE3IOME

KOPPEJIAAIUOHHASI MATPUIIA XAPAKTEPHU-
CTHUK XPOHUYECKOI'O PEIIMJUBUPYIOUIEI'O
ADPTO3HOI'O CTOMATHUTA

Kopunse X.I'., Anagamsuau JI.T., Tadopunze N.H.

Tounucckutl KIUHUYECKULl 20CNUManb 8emepano8 60HbL,
Vuueepcumem ,,I'eomed”’; Ynusepcumem ,,Anma-wamep”,
um. I Pobaxuosze, Tounucu, I pysus

Llenbro HACTOSAIIIETO UCCIIEIOBAHUS SIBUIOCH ONPECICHUE
KOPPEJISLIMOHHBIX CBS3€H MKy PHCK-(paKkTopamMu XpoHH-
4eCKOro peLIUBUPYIOIIEro aTO3HOTO CTOMATUTA.

Pab6oTa BbINOTHEHA HA OCHOBE UCCIICAOBAHMUS 62 OOIBHBIX
B Bo3pacte ot 40 1o 70 niet u3 konTuHrenTa ToOumcckoro
TOCIIMTAJsl BETepaHOB BOWHBI. KoppensaiuoHHbli aHamm3
npoBeneH o metony Crimpmena (r>0,25; p<0,05); ananus
JAaHHBIX - C MOMOIIBIO MAaKETa MPUKJIAAHBIX HNpOTrpaMm
SPSS v11.5.

WN3ydensl cnenymomue (GpakTopbl: CONHANbHO-
6I/IOHOFI/I‘ICCKI/I6, BPEAHBIC IPUBLIYKH, TPOU3BOJICTBCHHO-
npogeccruoHanbHble, (OHOBBIE U COIMYTCTBYMOIUE 0O-
JIe3HH, TAaTOJIOTHsI 3y0OB, oyark (oKalbHON HH(pEKIHH,
AMOIMOHABHBIN CTPECC, TeHETUYCCKAst IPUHAIICKHOCTb..
OrmnpeneneHa KOPPESIIHOHHASI MATPHUIIA MEXKTY 3HAUMMBI-
MH PHUCK-(DAKTOPAMH XPOHHYIECKOTO PEIUAUBHPYIOLIECTO
a(To3HOTO cTOMaTHTa. MHOXECTBEHHBIMH KOPPEIISIHOH-
HBIMU CBSI3sIMU 00JIA/IAF0T CICAYIONIHE (haKTOPBI: NCHCTBHC
MPOU3BOJICTBEHHOW NBUIH, 04aru (oKaIbHOW HH(EKINH,
SMOLIMOHAIIBHBIN cTpecc, aHemust. CocTaBiieHa Koppelsi-
[IMOHHAST CXEMa 3THOIOTHYCCKUX (HAKTOPOB XPOHHUCCKOTO
PeLMIMBHUpYIOLIEro ahTO3HOrO CTOMATHTa, KOTOpast IOMOYKET
MPAKTHYECKUM CTOMATOJIOraM B IPOBE/ICHUH eI ICHANPABIICH-
HOTO JICYCHHS ¥ TIPOPHUITAKTUKHU 32007 ICBaAHUSL.
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MOP®OTEHE3 CTPYKTYPHBIX U3MEHEHU AHOAEPMbI Y TAITUEHTOB
C XPOHUYECKUMU AHAJIBHBIMU TPEIIUHAMMU

HUdronmii A.T'., Koznosckass U.M., JaBbiienko U.C., TioneneBa E.A., beceaunckas E.B.

bykosunckutl cocyoapcmeennulil Meouyunckuil ynusepcumem, Yeprosyvi, Yxpauna

Ha ceronnsiinuii 1eHb aHaabHAs TPELMHA 3aHUMAET TPEThE
MECTO MO PACIPOCTPAHEHHOCTH CPEIH MPOKTOJIOTHUECKIX
3aboreBanmii [3]. YaenmpHBIA Bec OONMBHBIX C XPOHUYECKOH
AHAJILHOM TPELLIMHON B CTPYKTYpPE CHELMATM3UPOBAHHBIX KOJIO-
TIPOKTOJIOTMHIECKHX CTAIIMOHAPOB cocTaBsieT o 9 1o 12%[1,3].
Hecmotpst Ha oTHOCHTENBHYTO 3((PEKTHBHOCTB U IOCTYITHOCTh
IIMPOKOTO CIEKTPa W3BECTHBIX CIIOCOOO0B XMPYPrHYECKOTO U
KOHCEPBATUBHOTO JICUCHNSI aHATIBHBIX TPEILH, MPOIOIKACTCS
TIOHCK HOBBIX METOZIOB, HANPABJICHHBIX HA COKPAILICHUE TIPO-
JIOJDKUTEIIBHOCTH JICUCHHS, YITyqIlIeHNe (DyHKIIMOHATBHBIX
PE3YIBTaTOB U MPOMIIIAKTHKY PEIANBOB 3200ICBAHHIS.

B myOnukaimsix mocienHux JIET BCE Yallle YHOMHHAETCS O
TOM, YTO TIATOTeHE3 XPOHUIECKOH aHAIBHON TpeIiHbI (XAT)
10 ced JeHb 1O KOHLA He M3ydyeH. VI3BeCTHO MHOXECTBO
TIPHYXH BO3HUKHOBEHUSI aHAJIBHOM TpemuHbl. Cpeay HuX,
KaKk HanOoJiee BEPOSITHBIE, PACCMATPUBAIOTCSL: COCYUCTBIC
HapyIIeHNs, U3MEHEHNUSI TIEPHAHAIBHOTO SMUTENHs (Tapa-
Keparo3), HEHPOMBIIIEUHBIC N3MEHEHHS 1 TPAaBMa aHAIBHOTO
counkTepa [9,10,11].

26

Hawnbonee gacToii mpuImMHOW BO3HUKHOBEHHS OCTPBIX
TPEIIHH SBISAETCS Ne(DEKT CIU3UCTOM 000JI0UKN aHATLHOTO
KaHasa, pa3BUBAIOIINIICS IPH IIPOXOXKACHUH TBEPBIX Ka-
JIOBBIX Macc. B 3a1Heli CTEHKE aHAIBHOTO KaHa1a UMEIOTCS
AQHATOMUYECKUE MPEANOCHIIKH K 00pa30BaHHUIO TPEIUH:
3[IECh PACMOIMKEHBI 0OoIee ITyOOKNE AUCTANBHBIC YacTh
aHaJIBHBIX Ma3yX (KPUIT), & TAKIKE CXOISTCS CyXOXKNUIIbHbIC
OKOHYAHMSI MBIIII aHAIBHOTO CUHKTEpa [4]. ¥V skeHInH
YA3BUMBIM MECTOM aHAIIBHOT'O KaHaJa SIBISIETCS €T0 Iepe-
HSIS 4aCTh, TIE CXOJSTCS ByJIbBa, BIATaJIHIIE U (PUOPO3HBII
LIEHTP NpOMEKHOCTU. [103TOMY TpeuiuHel B nepenHeu
YacTH aHAJbHOTO KaHalla BCTPEUYAIOTCS, B OCHOBHOM, y
skeHIuH [7]. Ha OOKOBBIX CTEHKaX aHAJIBHOTO KaHAJIa
TPEIIMHBI BOSHUKAOT Peke. Y HaCTOK CIM3HUCTOH 000T0UKH
B YKa3aHHBIX 30HAX, MO/IBEPTasCh BO3ACHCTBUIO BBICOKO-
BUPYICHTHOH MPSMOKHIIIEYHON (II0pBI, CKapupHIIpyeTCs,
a 3aTeM YIIIOTHSETCS, YIIyOseTcsl M, TAKIM 00pa3oMm,
(hopmMupyeTcsi AEHCTBUTEIHHO TPEIIWHA - MPOMOTBHBII
JIePEKT CIM3UCTON 000IOUKN C YETKUMHU KPasMH U JTHOM.
Ha nxe Takoi TpeInHbI-A3BbI, BCIEACTBHE MOCTOSIHHOTO
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Hecreun(UIeckoro BOCMaleHusl, MaToJOTHYECKH U3-
MEHSETCS CTPYKTYypPa HEPBHBIX OKOHYAHUN OPAKEHHOIO
ydacTKa CTEHKM 3aJHEMPOXOJHOTO KaHala, a UMEHHO,
HCPBHBIC OKOHYAHUA OTOJIAIOTCA, YTO IMPUBOAUT K BbIpa-
JKCHHOMY OOJIeBOMY CHHApoOMY. BepxHuii nosoc aedekra
oCTaercsl B Mpezenax 3youaroil JIMHUY, T. €. HE NePeXOAUT
Ha CITM3UCTYIO 000JI0UKY MPAMOH KuIku. [ Ipu XxpoHuueckom
TCYCHUU Kpas TAaKOM SI3BBI YIUIOTHAIOTCA U YTOJIAKOTCA,
0COOCHHO, B IMCTAJBHON YaCTH TPEIIUHBI, TJC, IIPU ITOM,
(opMupyeTcst MOMIOBUTHOE COSTMHUTEIILHOTKAHHOE YTOJI-
IIEHHE - «CTOPOXKEBOH OyrOpOK», a B IPOKCHMAIILHOM OTIIEIIE,
T. €. Ha YPOBHE CaMOii 3y0UaTo TMHUY UHOT/IA OTIPEEIISIETCS
THIEPIUIACTUYECKUHN aHATTBHBIN cocouek [2,5,6].

[TpuunHO# 00pa3oBaHMs aHAJIBHBIX TPEIHMH MOTYT OBITh
U HEHpPOreHHbIE PACCTPOMCTBA C JUIMTEIBHBIM CIIa3MOM
BHYTPEHHETO ¥ Hapy>KHOTO aHAIbHBIX cHUHKTEpOB [8].
Tonuueckuii cmasm — oquH U3 (HakTOpoB (POPMHUPOBA-
HUSI «IIOPOYHOTO KPyray», CIOCOOCTBYIOIIEro Mporpec-
CUPOBAHUIO aHAJbHOW TPEHIMHBI: TPEIIMHA BbI3bIBACT
CTOMKHW MBILIIEUHBIN CIa3M, KOTOPBI, B CBOIO OYEpE/b,
CIMOCOOCTBYET MIIEMHH TKaHEl CTEHOK aHAaJbHOTO KaHa-
Jla ¥ MeIllaeT 32)KMBJICHHUIO aHallbHOH TpemuHbl. Criasm
aHaJBHOTO C(UHKTEpA ABISIETCS PeIICKTOPHBIM, CBsI3aH-
HBIM C MHTEHCHUBHBIM OOJIEBBIM CHMIITOMOM H SIBJISICTCS
OJIHMM M3 OCHOBHBIX 3BCHBEB MAaTOreHE3a 3a00JIeBaHUS
[6,9]. Bonb, conpoBokaaromias ne)eKaIui, YCUIUBACT
Cra3M aHallbHOTO C()MHKTEpA, a CIa3M, B CBOIO OYepe/b,
YCUJIMBAET TUTIOKCHIO TKaHEH aHaJbHOTO KaHaa, 3a CUeT
C/IaBJICHUSI BHY TPUCTEHOYHBIX COCY/IOB U COITY TCTBYOLIHX
HapyUICHUH MUKPOLMPKYISIUUKA U uHHepBaiuu. Criasm,
BBI3bIBAEMBIi 00JIBIO, YXYALIAET KPOBOCHAOKEHHUE, BHI3bI-
BAaCT UILEMHUIO TKaHEH CTEHOK aHaJbHOTrO KaHaia. Takum
o0pa3zoM, aHalbHasi TPEUIMHA SBISETCS MOJIMITHOJIOTH-
YeCKUM 3a00JIeBaHHEM, YTO HEOOXOIUMO yUUTHIBATH B
npoIiecce JeYEeHusI.

[lenbro HCCIIeTOBAHUS SBHIIOCH YCTAHOBUTH 0COOCHHOCTH
Mopdorenesa CTPYKTYPHBIX M3MEHEHHI aHOIEPMBI Y T1a-
OUCHTOB C XPOHUYCCKNMHU aHAJIbHBIMU TPCIIUHAMU JJIsd
000CHOBaHHMS BHIOOpA METO/IA JICUCHUSI.

Marepuan u MetToabl. B xupyprudeckom oraeneHun Ne 1
BCMII, npokronornyeckom otaenennu OOnacTHON K-
HUYECKOH OOIBHUIIBI T. YepHOBIIBI U B TPOKTOJIOTMYECKOM
oraesneHur KueBckoii ropockol KITMHUYECKON OOJTbHHUIIBI
Ne 18 B meprion ¢ 2012 o 2015 rr. mpoBeeHO KOMITJIEKCHOE
KJIMHHUKO-JIA00PaTOPHOE M HHCTPYMEHTAIbHOE 00CIIe10Ba-
Hue 33 nanueHToB ¢ XAT, KOTOpbIe MPEABAPUTENBHO YKe
JICUMJINCH KOHCEPBATUBHO B COOTBETCTBUH C OOIICTIPUHS-
TBIMH METO/IaMHU; JUTUTEIILHOCTD 3200J1€BaHMsI AIIMEHTOB
cocrasysuia 6osee 3 et (B cpemHem, 4,7+1,2 net).

Marepuanom A JaHHOTO HCCIENOBAHUS TOCIYKHIN
o0Opa31pl TKaHU aHaNbHON TpemuHbl. Mcceuenne XAT
IIPOBOJIMIIM €AMHBIM KOMILIEKCOM, KOTOPBIN BKJIKOUYAJ JHO
W Kpast sI3Bbl, TUIIEPTPOPHUPOBAHHBII aHATBHBIN COCOYEK
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cTopokeBoit Oyropok. O0pasibl PUKCUPOBAIN B TCUCHUE
48 wacoB B 10% pacTBOpe HEHTpasIbHOTO 320y(hepeHHOTO
hopmanuna. [Tocrie Gpukcanyy BRICCUCHHBIH KyCOK aHOIEP-
MBI pa3pe3ajy Je3BUEM B IONEPEYHON IOCKOCTH Ha TPU
9aCTH U COOTBETCTBEHHO MapKHUPOBAIU: MEPBBIN CETMEHT
BKJTIOUAJI TUIICPTPO(GUPOBAHHBIH aHATBHBIN COCOYEK, BTO-
PO¥ — THO M Kpast sI3BbI, TPETHH - CTOPOXKEBOI Oyropok.

Marepuan 00e3BOXXKHBAIN B CIIUPTaX B BOCXOASIICH
KOHIIGHTpAIIMU U 3aKitodainy B napadpus. CepuitHble TH-
CTOJIOTUYECKUE CPEe3bl TONIUHON 5 MKM OKpallIUBaIUCh
reMaTOKCUINH-303UHOM (C 0030pHO¥ I1€JIbI0), MUKPO-
(hykcuHoM 1o van Gieson ¢ JOOKpPaIIMBaHUEM KJICTOYHBIX
siAep TeMaTOKCHJIMHOM MeToaoM Beiirepra (¢ 1enbio
olpesiesIeHHus CTEIEHU Pa3BUTHs (HUOPOIIACTUYECKUX
MIPOLIECCOB), XPOMOTPOTI-BOAHBIN TOIYyOOH MO METOIUKE
H.3. Cnunuenko (¢ nenpio naeHTHukanuu GpudpuHa u
BOJIOKHUCTBIX KOMIIOHEHTOB CTPOMBI).

[Tpn BBIMOJHEHUN THCTOJIOTMYECKUX HCCIIEIOBAHUM HC-
MOJIb30BANIM JIIOMHUHHUCLIEHTHBIH Mukpockon JIIOMAM-
P8 (Poccust); yeenuuenue x40-1000. [udpossie konuu
ONTHYECKOTO N300PAKEHHUS YHaCTKOB MUKPOCKOITHYECKUX
MpernaparoB MoJy4alind MOCPEACTBOM IUPPOBOro GOTO-
anmapara Olympus C740UZ (Snonust).

PesyabTaThl M uUX o0cy:kaeHHe. Pe3yibmamuvl mMakpo-
ckonuueckozo ucciedosanus. Bo Bcex HCCIeI0BaHHBIX
cilyyasix OOHapy>KUBAJIH SI3BEHHBIN J1e()eKT MHOTOCIION-
HOTI'O IIJIOCKOTO 3IMTENNs aHAJIBHOIO KaHajla OBaJbHOU
WIN TPEYTrojbHOU GopMbl. BepXHuil NOIIOC HE BBIXOAMIT
3a Mpeesbl CIU3UCTON 000I0UKH MpsIMOM KUIIKU. Kpast
paHbl OBUIM 3HAYUTEIBHO YTOJIICHBI, TNIOTHBIEC, OKPY-
mible, HaOyxiue. JIHO s3BbI B OOJIBIIMHCTBE CIIyyaB ObLIO
[IPEJICTABICHO COCAMHUTEIbHON TKAHBIO C BBIPA’KEHHBIM
dbudpo3om. Y HUKHEro kpas achekTa Onpeacisioch
MOJUII000pa3HOE YTOJIIEHNUE — CTOPOXKEBOH Oyropox,
a Ha ypoBHE 3yOuaroi JIMHUU — THNEpTPOPUPOBAHHBIH
aHaJbHBINA cocodek. J[muHa TpeuHbl He mpeBbimana 1,5
cm. [Ipenmymectsenno XAT nokaan3oBamich o cpeaHeit
JIMHUM 3aJIHEH CTEHKH, PeXe — IO IEPEAHEH CTCHKE WU
Ha JPYruX y4acTKax aHaJIbHOI'O KaHaja.

Pesynomamur muxpocxonuuecxozo uccnedoganus. Ilpn
T'MCTOJIOIMYECKOM HUCCIIE0BAaHUY TIEPBBI CErMEHT, KOTO-
PBIii BKITIOUAI THIEPTPO(GHPOBAHHBIN aHAIBHBIN COCOYEK,
COCTOSUI U3 TUIOTHOM HEO()OPMIICHHOW COENUHHUTEILHOM
TKaHU. Bo Bcex MCCIeoBaHHBIX CIydasx OTMEYaH BbI-
pa’keHHBIN OTEK, 3HAYUTEIBHOE yBEINUCHHE KOJINYECTBA
(hnOpoOIACTOB U KOJIJIATCHOBBIX BOJIOKOH, KOTOpPBIE OKpa-
HIMBAJIUCh MTUKPO(YKCHHOM B SIpKO KpacHbI 11BeT. Kpose-
HOCHbBIE KalMJIISIPBI ObUTH PACHINPEHHBI ¥ TIOJTHOKPOBHBI.
[TokpoBHBIi1 STTHTENNIT B COXPAHUBIIMXCS y4acTKax ObLI C
BBIPQ)KEHHBIMH SBJICHUAMH aKaHTO3a U ITapaKeparosa.

Bo BrOopom cermeHTte (HO M Kpas sI3BbI) 0OHApyKeH
Je(GeKT MHOTOCIOIHOrO IUIOCKOTO AMUTENHd. Dnuiep-
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Puc. 1. Xponuueckas ananvnas mpewuna. Ilonepeunsiii
2Ucmono2udeckuil cpez obracmu Kpaeg u OHa 36EeHHO20
Odepexma. Jlepexm MHO2OCIOUHO20 NAOCKO20 INUMENUS
(1). Dnuoepmuc kpaesoii obracmu panvl cunepmpopupo-
BAHHBII, HABUCAEM HAO OHOM, C IBNEHUSMU NAPAKEPAMO3d
(2) u akanmosa (3). I'unepninazust 6a3a1bH020 C1051 KIEMOK
(4). Oxpacka eemamoxcunurom u 303unom. Muxkpogomo-
epagus. 06.20x. Ok.10x

U

Puc. 2. Xponuueckas ananvnas mpewuna. Ilonepeunwiii
2UCMON02UYeCKUTl cpe3 001acmu OHA 36€HHO20 OeqheK-
ma. CKiepo3upoantas coeOUHUMeNbHAsl MKAHb ¢ NO6bl-
UIeHHBIM KOIUYECMBOM KONIA2EHOBIX B0JIOKOH, KOMOpble
dopmuposanu gyrkcunopunvnsie nyuku (1). Ymepennas
NEPUBACKVIAPHASL 60CHANUMENbHASL UHDUIbMPAYUs Hell-
MPOPUILHLIMU TEUKOYUMAMY, NAA3SMOYUMAMU U JTUM-
doyumamu (2). Honnoxposue kposeHocHwix cocyoos (3).
Oxpacka nuxkpogyrcunom 3a Van Gieson ¢ 0okpauueanuem
KJIemOoyHbIX s10ep eemamokcuiunom Betieepma. Mukpo-
domoepagus. 06.40x. Ox.10x

Puc. 3. Xponuueckas ananvnas mpewuna. Ionepeunwviil eucmonoeuyeckutl cpes oonacmu OOKO8bIX CMEeHOK. Ymepenbiil
unmepcmuyuaiviblll omex (1) u sHauumenvHas ouazo8as UHMEPCMUYUANLbHAS TUM@OYUMapHas unguiompayus (2).
Tonnokposue kposenochvix cocy0og (3). CKiepo3uposannas coeOUHUMenbHAas MKAHb ¢ NOGBIUUEHHbIM KOIUYECMBOM
KoLazeHosblx 6010KkoH (4). Oxpacka cemamokcununom u 303urnom. Muxkpogomoepagus. 06.40x. Ok.10x

MHC KPaceBOr0 y4yacTKa paHbl ObUT THICPTPOPHUPOBAH, C
SIBIIGHUSIMU TIapaKkeparo3a 1 akaHTo3a, HaBUCall HaJl THOM
s13BbI (puc. 1). [Ipu3HaKy MUTpAIMK SIUTEIHS B 30HY I10-
pakeHHst OTCYyTCTBOBaIM. [I0BEpXHOCTH IHA M KPACB PAHBI
B 31 ciyuae (94%) ¢ HacIOCHUSIMH TPyOOBOJIOKHUCTHIX
Macc (GpuOpHHa, KOTOPBI OKpaIIUBaJICs MUKPOHYKCHHOM
B JKEJTHIN I[BET, JO3MHOM — B PO30BbIi. J[HO 513BBI B 29
(88%) ciydasix COCTOSUIO M3 CKJICPO3UPOBAHHOM coenu-
HUTENBbHON TKaHU (pHC. 2). OTMEUaIoch MOBBIIICHHOE
KOJIMUYECTBO KOJJIArCHOBBIX BOJIOKOH, KOTOPBIE (hOPMHPO-
Banu GykcuHo(uIbHbIC yuku. B 24 ciy4asx (73%) pyoerr

28

Ha y4acTKe JHA TPEIIUHBI PACTIPOCTPAHSICS HA TIIyOHHY
3,4mm (0,3£0,02). Imenuch OTeIbHbIC KOMITJICKChI BHOBD
00pa30BaBIINXCS KPOBEHOCHBIX COCYIOB, Pa3IUYHBIX
[0 BEJIMYMHE, C MPEUMYIIECTBEHHOM JIOKanu3anuei B
OOKOBBIX CTEHKAX PaHbI; a TAK)KE KPOBEHOCHBIE COCYIIBI C
MEePUBACKY/IIPHBIM (PHOPO30M B TITYOOKHX YUACTKAX PAHBI.
OTMeyasicsi yMEPEHHBIH UHTEPCTUIIMATBHBIA OTEK C pac-
NPOCTPAHEHUEM €0 Ha MpPUIIEKAIINEe TKAHW U 04aroBast
HHTEPCTUIMANIbHAS BOCHAIUTEIbHAS WHGUIbTPALWS, B
OCHOBHOM, 13 JTUM(OIHUTOB U HHOPOOIACTOB; KOIUUECTBO
Makpo¢aros ObLIO HE3HAYUTEIILHO (pHC. 3).
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Ha noBepXxHOCTH CTOPOXKEBOr0 Oyropka U3 TPEThero Hc-
CJIJlyeMOro CerMEeHTa 0TMEYajach THIIEPILIa3us SIHIEP-
MHCa, 0COOCHHO KJIETOK 0a3aJIbHOTO CIOSI C BBIPAKCHHBIM
AKaHTO30M, CBOMCTBEHHBIM XPOHHUUECKOMY BOCIIAJICHUIO.
KonudecTBo psiioB KINETOK JOCTUraio 6-8.

Takum 00pa3oM, yUUThIBasi pyOLIOBYIO IEPECTPOUKY aHO-
JICPMBI JIHA SI3BBI, 110 BCEH BEPOSITHOCTH, O0YCIIOBJICHHYIO
THITOKCUEH, BRI3BAHHON C(PMHKTEPOCIIA3MOM, COTIPOBOXKIA-
€MOH aKTHBalMel KOJUIareHNpOoAyLHPYIOIeH GyHKIHH
(huOpOoOIACTOB M OTCYTCTBUE MPU3HAKOB SIUTCIH3AIINH,
ClIeyeT PeKOMEH0BaTh Xupypruueckoe sedeHue XAT
C UCCCUCHUEM THA U KpacB TPCUIUHBI B KOMIIJICKCE C I'U-
nepTPOPUPOBAHHBIM aHATBHBIM COCOYKOM U CTOPOIKEBBIM
OyTrOpKOM.

BriBoabI

1. MopdoreHe3 CTpyKTypHBIX M3MEHEHHH aHOAEPMBI y
OOJIBHBIX C XPOHUYECKHMH aHATbHBIMU TPEIIMHAMHU CBSI3aH
C TMITOKCHEH, YTO TIPUBOJIUT K aKTHBAI[MK KOJUIATCHITPO-
nyuupyromed GpyHkipn GudpooIacToB ¢ 0Opa3oBaHHEM
pPYOLIOBBIX M3MEHEHHUI TKaHH JIHA SI3BBI U OTCYTCTBHEM
NPU3HAKOB AUTEIH3ALUH.

2. BonbHBIM € XPOHMYECKUMH aHAJIbHBIMHU TPEIIUHAMHU
Clle/lyeT PEeKOMEHI0BaTh XUPYPruiecKoe JeYeHHe ¢ 1cce-
YEHUEM HE TOJILKO JIHA U KpaeB, HO U THIEpTpodHUpoBaH-
HOT'O aHaJILHOTO COCOYKA M CTOPOXKEBOI0 Oyropka.
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SUMMARY

MORPHOGENESIS OF THE ANODERM STRUC-
TURAL CHANGES INPATIENTSWITH CHRONIC
ANAL FISSURES

Iftodiy A., Kozlovska 1., Davydenko 1., Tiuleneva E.,
Besedinska E.

Bukovinian State Medical University, Chernovtsy, Ukraine

The objective of the study is to find peculiarities of the
anoderm structural changes of morphogenesis in patients
with chronic anal fissures (CAF) for further substantia-
tion of therapeutic methods. The material of the study was
the tissues of dissected anal complex (bottom and margins
of ulcer, hypertrophic anal papilla, sentinel pile) from 33
patients. Histological examination found the defect of the
stratified squamous epithelium. The epidermis of the mar-
ginal area of the wound, hypertrophic with signs of parak-
eratosis and acanthosis, hanged over the bottom. The sur-
face of the bottom and margins of the wound in 31 cases
(94%) was with thickening of rough fibrous masses. The
bottom of ulcer in 29 (88%) cases is presented by sclero-
sed connective tissue. An increased amount of collagen
fibers was found forming fuchsinophil is bundles. In 24
(73%) cases the scar on the fuchsine bottom of fissure was
3,4 mm (0,3£0,02) in deep. There are separate complexes
of newly formed blood vessels with prevailing localiza-
tion in the lateral walls of the wound. The blood vessels
were with main by fibrosis in deep areas of the wound.
Moderate interstitial edema and focal interstitial inflam-
matory infiltration mostly of lymphocytes and fibroblasts
were detected; the amount of macrophages was not sub-
stantial. Considering cicatrical rebuilding of the anoderm
of ulcer bottom caused, first of all, by hypoxia leading to
activation of collagen-producing function of fibroblastes
and absence of the signs of epithelization, patients with
CAF should be treated surgically dissecting the bottom
and margins of fissure in the complex with hypertrophic
anal papilla and sentinel pile.
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MOP®OTI'EHE3 CTPYKTYPHBIX U3MEHEHUI
AHOJIEPMBI Y MAODUEHTOB C XPOHUYECKU-
MU AHAJIBHBIMHU TPEHIMHAMMU

HUdroauii A.T., Koznosckas U.M., laBbinenxo U.C.,
TrwneneBa E.A., becenunckasi E.B.

bByrosunckuii 2ocyoapcmeenulii MeOUYUHCKUU YHUBEPCU-
mem, Yepnosywvl, Ykpauna

Llens nccnenoBanusi — BBISIBUTH OCOOGHHOCTH Mopdore-
He3a CTPYKTYPHBIX M3MEHEHHH aHOIEpMbl y MAIlMEHTOB
C XpOHMYECKUMH aHaJdbHBIMH TpemnHaMu (XAT) mus
BbIOOpA aJIEKBATHOTO METO/1A JieueHNs. Marepuasiom JaH-
HOTO MCCIIE/IOBAaHMs OBbUTH TKaHH BHICEUEHHOTO aHAIBHOTO
KOMILJIeKca (JIHO W Kpasi S3BbI, TUNEpTPOGHUPOBAHHBII
aQHAJIBHBINA COCOYEK, CTOPOXKEBOI Oyropok) oT 33 marueH-
TOB. [ CcTONOrHYEeCKOE UCCIEIOBAHNE TPELIUHBI BBISBUIIO
Jie(eKT MHOTOCIIOHHOTO TIOCKOTO AMUTEIHS. DIHICPMUC
KpaeBOro y4yacTka paHbl THIIEpTPOo(UPOBaH, C SIBICHUIMH
mapakepaTo3a W akaHTo3a, HaBHcal Haj AHOM. IToBepx-
HOCTb JTHA U KpaeB panbl B 31 (94%) ciyyae ¢ HACTOSHUSIMU
rpyOOBOJIOKHUCTHIX Macc pubpuHa. J{Ho si3BbI B 29 (88%)
CITy4asiX COCTOSJIO U3 CKJIEPO3UPOBAHHOMN COSTMHUTEIbHON
TKaHH. OTMEYan0Ch MOBBIIIEHHOE KOJIMYECTBO KOJJIareHo-
BBIX BOJIOKOH, KOTOpbIe (hOPMUPOBAIH (HYKCHHODUIIbHBIE
nyuku. B 24 (73%) cnyuasx pyOel Ha ydacTke THA Tpe-
IIMHBI PacpocTpaHsuics Ha riyouny 3,4 mm (0,3+0,02).
HmeroTcs oTenbHbIE KOMITJICKCH BHOBB 00Pa30BaBIIUXCS
KPOBEHOCHBIX COCYJOB C MPEUMYIIIECTBEHHON JIOKaJIN-
3anueil B OOKOBBIX CTEHKAaX PaHBl, ¢ MEPUBACKYISIPHBIM
¢bubpo3om B ee mybokue ydactku. OTMeUaauch yme-
PEHHBIN UHTEPCTULIUAIIBHBIN OTEK C paclpOCTPaHEHHUEM
Ha MpUJIeKaIe TKAaHW M 04aroBas MHTEPCTUIMAIbHASL
BOCTAINTENIbHAsT WHQUIBTPALHS, TPEUMYIIECTBEHHO 3
muMpounToB 1 GruOPOOIACTOB; KOIMUECTBO MaKpo(haroB
- He3HAYUTEIbHOE.

VYuuTbiBast pyOLOBYIO EPECTPOHKY aHOJCPMBI JHA SI3BbI,
00yCIIOBJIEHHYIO, IO BCEH BEPOSITHOCTH, TUIIOKCHEH, CO-
MPOBOXKAAEMON aKTHMBAIMEN KOJUIAareHIpOoayUpYroLei
¢byHkumu pudpodIaCTOB, M OTCYTCTBUE IPU3HAKOB JITHTE-
JIM3aLlUY, aBTOPbI PEKOMEHAYIOT XUPYPIUYECKOE JICUCHUE
XAT ¢ ucceueHueM JHA U KpaeB TPEUIMHBI BMECTE C TH-
nepTpo(UPOBAHHBIM aHATBHBIM COCOUKOM U CTOPOKEBBIM
OyrOpKOM.
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OIIEHKA BEHTWISAIIMOHHON ®YHKIIUU JETKAX
Y BOJIBHBIX PEAHUMAITMOHHOT O ITPO®UJIA

Mycragun P.A., Bakupos A.K.

Kapazcanouncxuii cocyoapcmeennviii meuyunckuil ynusepcumem, Pecnyonuxa Kazaxcman

Crparerndyeckn BaKHBIM HaIlpaBIeHUEM B 00pwOe C
TSOKEJIOW TUTIOKCEMHUEH y OOJMBHBIX peaHHMAallHOHHOTO
TIPOQUIIS SABIAETCS CBOEBPEMEHHOE HCIIOIb30BAHUE MTPHU-
HYIAMTEIbHON BEHTWISIIMOHHON NOAIepKKU. [ unokcemus,
pedpakTepHas K HHTCHCUBHOW TEpalyM, KaK MPaBHIIO,
00yCIIOBIIEHa HapyIIEHUEM PECTPUKTHUBHON (DyHKIIHH
TETOYHON TKaHU B CBSI3M C TPaBMOH TN 3a00JIeBaHHEM
[1,2,4,8].

Hanublii QakT JUKTYyeT HEOOXOAUMOCTh MPUMEHEHHS
PECTIMPATOPHOTO IIPOTE3UPOBAHUS COOCTBEHHOTO He-
COCTOATENIBHOTO JBIXaHWS MalMeHTa, YTO ITO3BOJIIET
YMEHBILINTD LEHY» JbIXaHNs, YIyUIIHTh Ta30BbIi COCTaB
KPOBH, HOPMaJIN30BaTh WX YITy4YIIUTh OOMEXaHUIECKIE
CBOICTBa JIErkuX. M3 mocneqHux 3HAYMMOW M TOKa3a-
TEIHHOH B paMKax ra3000MEHHOM CTIOCOOHOCTH SBISIETCS
PacTsLKMMOCTh WIIM KOMILIAHC JEro4yHON TKaHu. Breipa-
KEHHOE CHIKCHNE TAHHOTO TI0Ka3aTels 1, CIIEI0BATEIBHO,
PECTPUKTUBHON (yHKINH JIETKHX, BEIYILEE K THTIOKCEMHUH,
HaOJII0IaeTCsl TIPH CHHPOME OCTPOTO JIETOYHOTO TIOBPEIK-
nerns (COJIIT) xak cTpecc-0TBET OpraHu3Ma Ha TSHKEITYIO
CKEJIETHYIO TPaBMY, OTpaBiIeHHe Wi 3aboneBanue. [1ato-
¢usnonormueckue namenenus, npucymme COJIIL, Tpedy-
10T MPOBEJEHUS LIEJIEHANPABICHHON HE3aMeIUTEIbHON
KOMILJIEKCHOM TEpaNuu, BKIFOYAIOLIEH, B IEPBYIO OUEPElb,
BCIIOMOTATEJIbHYIO M TPUHYUTENbHYI0 BEHTHIISIINOHHY IO
moaepxkky [1,2,4,5,10,11].

Cnasm n€rovHpIX KalWUIApOB B OTBET HA THUIIOKCHIO TIPH
OCTPOM TTOBPEKACHUHN JIETKNX TTOAACPKUBAECT NHTEPCTULIN-
AJTBHBIH OTEK, 4TO MPUBOIUT K CHIPKEHNIO KOMIUTAHHCA 1 BBI-
pa)XEHHBIM C/IBHT'aM B Ta30BOM COCTaBe Kposu. HapymieHne
BEHTHJIALIMOHHO-TIEP(DY3MOHHOTO COOTHOIIICHHS], YBEITMUCHHE
(YHKIIMOHATEHOTO MEPTBOTO TPOCTPAHCTRA, TIPUBOJAIINE K
TIPOTPECCUPYIONIEH THITOKCEMUH, TOTIEPKUBAIOT 3HAYUMOCTb
PaHHETO NCTIONb30BaHMS BEHTHIIALIMOHHOH MOIEPKKH Y 11a-
mrerToB ¢ COJIIT naske pwt OTCYTCTBHM KITMHIIECKUX ITPOSTB-
JICHUH OCTPOH IbIXaTeIbHON HEJOCTATOYHOCTH B HAYAJIIbHOM
TIEpHOJIC Pa3BUTHS YKa3aHHOTO ociokHeHw [ 1,3,6,9].

Hcnionp30BaHNe peKPYTMEHT-MaHEBPA B TSDKEIBIX CITydastx
COJIIT 1 pe3uCTeHTHON THITOKCEMUH TI03BOJISICT BOBJICYD
B IIPOLECC BEHTHISLUHU IOMOJHUTEIBHOE KOJTMYECTBO
QJIbBEOJT, 1, TEM CAMBIM, TIOBBICHTH KHCIIOPOIHYIO EMKOCTb
KPOBHU IIPU CHUKEHHOM PACTSKUMOCTH JIETOUHOM TKAaHU
[1,2,4,7,8,10].

[enpro JaHHOTO UCCIIEIOBAHNS SIBUIICS aHAIN3 ANHAMUKHI
OrMOMEXaHNYECKHUX CBOICTB JIETOYHOH TKaH! Y peaHHMallH-
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OHHBIX OOJIBHBIX C SIBICHUSIMH TSKEIIBIX PECTPUKTHBHBIX
HapyIICHUH, HAXOIAIINXCS Ha BEHTHIIALOHHOH ITOIEPIK-
Ke 1 pa3paboTka HanboJee ONTUMAIBHON KOMOWHAITUI
MapaMeTPOB JBIXaHUsI, CIIOCOOCTBYIOLINX HUBEINPOBAHHUIO
CHIDKEHHOH PEeCTPUKTUBHON (QYHKITHH JIETKUX U yCTPaHe-
HUIO KHCIIOPOIHOH HEOCTaTOYHOCTH.

Marepuana u metoabl. OOCIeIOBaHUIO MOABEPIIINCH Pe-
3yJbTaThl KUCIOTHO-IIEIOYHOTO COCTOSIHUS U ANHAMHUKA
OCHOBHBIX ITOKa3aTesnel OHOMEXaHNIECKUX CBONCTB JIETKHUX
y 32 manueHToB (MyX4uH 23, )KSHIIH 9) peaHnMarnoH-
HOTro npodust. BoTbHBIM TPOBOAMIIACH BCIOMOTATEIbHAs
U TIPUHYIAUTENbHAs NCKYCCTBEHHAs BEHTHIIALUS JIETKUX
(MBJI), mokazaHueM K KOTOPOIi SBUIACh BBIpaKCHHAS TH-
MIOKCEMHS B Pe3yIIbTaTe 3200I€BaHMUs MU TPABMBL, & B PsIIe
CiTydaeB sSBUBIIAsCS ogHUM u3 nposBieHnit COJIIT.

VY 21 mammeHTa AMarHOCTHUPOBAHA TSDKETAs COYCTaHHAS
TpaBMa, BKIOYAOIAs KOMOMHALUIO TSKEIOM YeperTHo-
MO3rOBOM TpaBMBbI C IIEPEIOMOM KOCTEH CKeleTa: Tas3a
(n=6), 6enpennoii koctu (n=4), pé€dep (n=7) u KocTeit
roneHu (n=4). Y 7 mannueHToB BepUPHUIMPOBAHA OCTpas
JIBYCTOPOHHSSI BHEOOIbHUYHAS TTHEBMOHMS, SBUBIIASCS
MIPUYMHON Pa3BUTHS TSKEIION OCTPOM JIbIXaTeabHON HEZl0-
CTAaTOYHOCTH, BBISIBICHHON NPH MOCTYTIJICHUH OOJIbHBIX B
cranmoHap. B 4 ciydasx morpedoBaniach pecrnupaTopHas
MOAZIEPKKA B CBSI3M C PA3BUTHEM CENITHYECKOTO IIOKA Ha
thone TsDKENOTO ypocerncuca (n=2) u TpoMO03a Me3eH-
TEpaJIbHBIX COCYIOB C Pa3BUTHEM Pa3IUTOTO T'HOIHO-
(hnbpuHO3HOTO IepUTOHHUTA (N=2).

IIpu onienke 3 GEKTUBHOCTH BEHTIIIAIIOHHOMN TIOAICPK-
KH B TICPUOJ IPHHYAUTEIHHON M BCTIOMOTaTeNBHON (TIpH
OTKJIFOYEHUH OT BeHTH K ) UBJI n aHanw3e TuHaMUKH
PECTPUKTUBHON (DYHKITUH JIETKAX YIUTHIBATUCH ITOKa3aTe-
JIF OCHOBHBIX ATTEPHOB BHEIITHETO JIBIXaHHS — KOMIUTATHC
nerogHoil TkaHu (Ccrat, MII/CM BOJ.CT.), SKCIIUPATOpHAs
koHcTaHTa BEIHoxa (Rc, cex), cBumerenpCcTByOMmas o
CTETICHH MPOXOANMOCTH JIBIXaTeIbHBIX MyTEeH, BEIUYHHA
CONPOTHBIICHHUS JIBIXaTeNbHBIX MyTeH (R, cM Bom.cT./1/cek),
gacToTa (POPMUPOBAHUSA W BEIHMYHWHA CIIOHTAHHOTO TIO-
JIOKHUTEIHHOTO JaBJICHUS B KoHIE Bbimoxa (ayToll/IKB,
CM BOJ.CT.) M €€ IMHAMUKA Ha (OHE 3a1aBaeMOTO BPadOM
YPOBHS TOJIOKUTEIHHOTO NaBICHUS B KOHIIE BBIOXA
(ITIKB, cm BoA.CT.).

CrenyeT mOm4epKHYTh, 9TO y 14 GONBHBIX WMEIHCH

KIIMHUKO-HHCTpyMeHTanbHbIe pru3zHaku COJIII, B ocTans-
HBIX CIIy4asix Peo0Iagain CIBUI'H KUCIOTHO-IIETI0YHOTO
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paBHOBECHUSA B CTOPOHY KOMIIEHCHUPOBaHHOTO (n=7),
JIEKOMIIEHCUPOBAHHOTO (N=6) pECIUpaTOpHOTO aIlua03a
(6e3 uHpUIBTpaIK IETOYHBIX MMOJICH ¥ ONTUMAILHOH Be-
JIMYMHE NHAEKCA OKCUTEHAIINN) U IEKOMIIEHCHPOBAHHOTO
(n=6) cmemannoro anuao3a (n=>5). Inarno3 COJIII ycra-
HaBJIMBAJIM MOCPEACTBOM IIKAJBl MOBPEXKACHUS JTETKUX
[1,7,9]. V 2 manueHToB C TAXKEIOH CKENEeTHON TpaBMOH
HMEIONIeCs MPU3HAKY TOBPEKACHHS IETKUX IPU HHICKCE
okcurenaiun (MO) menee 100 MM PT.CT. ¥ BBIpayKEHHBIX
KJIIMHUYECKUX ITPOSIBICHUAX OCTPOH JbIXaTeIbHOU HENOo-
crarounoctu (OJJH) Obuti pacrieHeHbl, KaK MposIBJICHUE
ocTporo pecrnuparopuoro auctpecc-cuuaapoma (OPIC),
B CBSI3H C YeM OblIa MPEANPHUHSITA TIONBITKA PEKPYyTMEHT-
MaHeBpa (KOHLEHIHS «OTKPBITHIX JIETKUX)).

JlaHHBIN MOAXO0/ 3aKITI0UasCs B CTYIIEHYaToOM — M0 4-6¢M
BOJI.CT. B TeueHHe 7-10 MUHYT MOBBIILICHUU ITMKOBOTO JIaB-
nenus Baoxa u IIJIKB no ypoBHei, npu KoTOpbIX Habmr0-
nanoch yeenuuenue MO (ueneBoe 3HaueHue — 460-480Mm
pt.ct.). Kak mpaBuiao, 3T0 MPOUCXOAWIO MPU MTUKOBOM
nasneHun Baoxa B 50-56 cm Boa.ct. u [TJKB B 20-28cm
BOJI.CT. 3aTeM mukoBoe naBieHue Ha Baoxe u [1JIKB cuu-
skanu 1o 1-2 cM Boj.cT. 10 peskoro najgenus MO (6oree
yeM Ha 50-70 MM PT.CT.), TOCJIE YETO BEIUYUHBI TUKOBOTO
nasnenus saoxa u I1JIKB Bo3Bparianu k mepBoHauaIbHBIM.
[Tocie MOBTOPHOTO YBEIUUESHHUSI TAHHBIX IAPAMETPOB, HX
MOCTEAYIOIEee CHIKEHHUE TPOBOIMIIH JI0 yPOBHEH Ha 2-3¢cM
BOJI.CT. BBIIIE, YeM MPU KOTOPBIX HAOIIOAANIOCH OBICTPOE
najieHue OKCUreHanuu [5].

C 1enp0 KOHTPOJIsSE 3G (HEKTUBHOCTH ra3000MEHHOMN
(GyHKIUH NETKUX YYUTHIBAJINCH PE3YJIBTAThl KUCIOTHO-
menounoro cocrosuus (KIIC): mapuuansHoe naBieHue
KHCIIOPO/Ia U YIIIEKUCIIOTO Ta3a B apTepHalbHOM KPOBHU
(PaO2, PaCO2, mm pt. cT.), pH kpoBH, caTyparus apre-
puanbHo kKpoBH (Sa02), nedpunut OypepHbIX OCHOBAHUIH
(BE, MmMonb/11). 3Ha4MMBIM KpUTEpHEM Kak B IJIaHE Jua-
ruoctuke COJIII, Tak u JyIst OLIEHKH BEHTHISLAH JIETKUX
sBrsiics uHAeKe okcureHanuu (MO), mpeacTapisiommi
coboii coorHomenue PaO, k ppakimOHHON KOHLEHTPALIMH
kucaoposa Ha oxe (FiO,), onpenensemblii Ha mpoTsxe-
HUH BCETO MEPUOA PECITUPATOPHOMN MOICPIKKH.

Bo Bcex ciyuasx ynpasisieMON BEHTUJISILIUU UCIOJIb30-
Basicsi pexkuM KoHTposs aasinenus (PCV); mpu nepeBone
NMaOuCHTOB Ha CaMOCTOATC/IBHOC AbIXaHUC MPUMCHAIACh
MeToauka SIMV — BEHTUIISIUS C KOHTPOJIEM IO 00BEMY.

BeHTHIISIMS JIErKUX B yIPaBIsSieMOM PEKUME IPOBOANIIACE
NpH TTapaMeTpax HOPMOBEHTWIISILIMH: JIbIXaTeIbHbIA 00beM
— He 0omee 6-8 MiI/KT, yacToTa apiXaHus 12-16 B MHH, COOTHO-
renue Baoxa K Beioxy (I:E) ycranasnieanu y OonmbIIMHCTBA
ManueHToB (n=26) kak 1:2, Ipu yCTOMYMBON THUIIOKCEMUHU
BPEMEHHO 3aMEHSUTH HHBEPTHBIM — 2:1 (n=6).

Pe3yabTarhl 1 UX 00cysKaeHue. Y 8 MalnueHToB ¢ pU3Ha-
kamu COJIIT pesyasratst KILC oTpaskanu 1ekoMIieHCHpO-
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BaHHBIN peCcUPATOPHBIN ali103 IPU CPETHUX 3HAYSHUSIX
pH xposu B 7,0+0,31, PaCO, n PaO, B 50,5+1,3 MM pr.CT.
u 61,4+1,2 MM pT.CT. cOOTBETCTBEHHO. OTMeUacs J0-
CTaTOYHO 3aMeTHBIN Acuuut BE — cHmkeHHEe naHHOTO
rmokasareJis 10 -3,5...-6,0 MMoubs/i1. IHaeKC OKCUreHauu
IIpU 3TOM BapbupoBal B npenenax 170-205 MM pr.cT.

V naHHBIX MAIMEHTOB OTCYTCTBOBAIN KIMHUYECKH 3HAYH-
MbI€ TIPOSIBJICHUSI JIbIXaTeIbHON HEJOCTATOYHOCTH, a J1a-
THO3 OCTPOTO JIETOYHOTO MOBPEXKICHUS YCTaHABIMBAJICS
TOJILKO Ha OCHOBAHHH J1a00paTOPHO-UHCTPYMEHTAILHOTO
obcnenoBanus. [I[puHuMas BO BHUMaHHUE PE3yJIbTaThI
KIIIC, 6o1pHBIE MEPEBOJUINCH Ha YNPaBISIEMYIO BEH-
TUIsAUMIo JErkux. IIpu oleHKke MCXOJHOro COCTOSHUSA
MEXaHUYECKUX CBOMCTB JIETKMX OTMEYaJOCh BECbMa BbI-
pakenHoe cHmwkeHue Ccerar —49,5+2,4 mMi1/cM BOA.CT. Ipu
onTUMaIbHBIX 3HaYeHUsIX Rcn R —0,8-1,0 cexn 1,4-1,6 cm
BOJI.CT./J1/CEK COOTBETCTBEHHO. Y UHUThIBask OTHOCHTEIIHHO
HeBbICOKMH ypoBeHb ayTollJIKB — 3,3+0,2 cm Box.cT,
Bennuuny [TJIKB ycranapnuBanu Ha 3-4 ¢cM BOJI.CT. BBIIIIE
ero 3HaueHus. Mcnonb3ys 3aJaHHbIA PEKUM BEHTUWIALIUU
npu cootHomeHuu I:E 1:2 1 ycTaHOBIEHHBIX MapaMeTpax
BEHTHJISILIMH, K KOHITY TIepBbIx cyTok MBJI (Ha done riry6o-
KOM MHUOIUIETUH U cefaliy ) BennduHa CcTaT MoBBICHIIACh
Ha 12-17% ot ucxonHbIx mokaszareneil. Bemmuunsl Rec u R
HE TpeTeprenu CylIeCTBeHHbIX U3MEHEHUH OT MepBOHA-
YaJIbHBIX 3HAYEHUM.

[TonoxxuTenpHast TMHAMUKA CO CTOPOHBI Fa30BOT0O COCTaBa
KPOBHU OTMEYaJIach YK€ CIyCTsI HECKOJIBKO YacOB BEHTHIIS-
IIMOHHOM MOUIEPKKK M BhIpaXkanach B yenuuennu PaO,
no 87,8+3,2 mm pr.cT., camkenun PaCO, 1o 43,0+2,1 mm
pr.cT. 1 noBeimieHNH Sa02 1o 90-94% (mpu ucxomHOM
3HaueHuu e€ auanazona B 8§1-90%). Ha done ynydmenns
KHUCJIOPOJHOM EMKOCTU KPOBH YAAJIOCh HUBEIUPOBATh Jic-
KOMIICHCHPOBaHHBII peCIIMPaTOPHBIN allu103, YTO OTpaXa-
sock B nosbIieHnu pH kpoBu 1o 7,37+0,2 u yMeHbIICHUN
nedurura BE Ha 20-34%.

B ciyuasx COJIII npu pa3BEpHYTON KIIMHUYECKOH KapTHHE
JIBIXaTeIIbHOU HEIOCTATOYHOCTH (N=6) oTMeyanach bomee
BBIP@)KEHHAsI THIIOKCEMUSI, KOTOpPasi COIPOBOXK1aiach 00-
Jee Hu3KuMu nokasarensmu PaO, (48,1+1,3 mm pr.ct.),
BbicokuM PaCO, (70,3+2,1 mm pr.cT.) mpu SaO, B 3HaueHUN
67-81%. Y Takux manueHTOB 1ocie 6-8 4acoB ynpasise-
MO BEHTWJISIIMU C 3aJJaHHBIMU ITapaMeTpaMHU JIbIXaTellb-
HBIX TTaTTEPHOB, YYUTHIBASI BBIPAKCHHYIO THIIOKCEMHUIO U
TUMEPKaNHUIO, YCTaHABIMBAJIN HHBEPTHOE COOTHOILIICHHE
I:E (2:1). Jlannas TakTHKa MPOBOAMIACH B TeueHHE 3-4
YacoB C MOCIETYIONUM IEPEX00M K HOPMaJIbHOMY COOT-
Homenuto I:E (1:2) B cBa3u ¢ poctom ayTolIJIKB ¢ 2-4cm
BOI.CT. 10 7-11 cM Boa.cT. [{yst ycTpaHeHus: yKa3aHHOTO
ABJICHUA, a TaKXe C LEeIbI0 MPeaAynpexkaeHus 6apo- u
BOJIIOMOTPABMBI JETKUX yBeauuuBanu ypoBeHb [1/IKB
n0 10-12 cMm Boa.cT. no cHmxenus aytolIZIKB B 3-5 cm
BOJ.CT., T.€. 0 UCXOAHBIX 3HaueHui. [Ipumensemas tak-
THKa CIOCOOCTBOBaNa CTAOMIM3ALUU OJHOBPEMEHHO U
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nokazateneit KIC — yBenuuenue pH xpoBu Ha 11-15%
(7,3040,2), 1O no 195,5+4,1 MM pT.cT. (IpU UCXOTHOM
130,1+2,1 MM pT.CT.).

Ioebnuenne PaO, u, cootBeTcTBeRHO, yMenbuenue PaCO,
UMEJIO MIPSIMYO Koppesisiiuio ¢ uaMmeHenuem Ccrar. B nan-
HBIX CIIyYasx HaOIFOIAJICS POCT BEJIMUUHBI PACTSDKUMOCTH
nErouHoi TKkaHu yxe cnycts 10-14 yacoB BEHTHIISIIMOH-
HOU moaaepxkku Ha 15-19% (¢ 60,8+4,3 Mi1/cM BOJ.CT. 110
90,2+2,2 mi/cm Boz.cT.). [Tokasatenu Rc u R, ananornuno
OpeAbLAYINEH TPYIIE MAl[MeHTOB, JOCTOBEPHO HE HM3Me-
HSUTACH Ha TPOTSKCHUHU BCETO MEPHO/IA MPUHYIUTEIBHOM
BEHTHUIISIIINH.

[IpumeHeHHne peKpyTMEHT-MaHeBpa y 2 ManueHToB ObLIO
00ycIoBIIeHO pepaKkTepHOI THIIOKCEMUCH, BBIpaXKaBIIICH-
cs1 mpakTuiecku B Tex e 3HaueHusix KIIC u bnomexanu-
YEeCKHMX CBOMCTBax JErkux, npucymmx oonsueiv COJII,
oxnaxo npu MO menee 100 MM pT.CcT. (92 MM pT.CT. 1 83MM
PT.CT. COOTBETCTBEHHO).

KOHL[eHL[I/I)I «OTKPBITBIX JNETKUX» B JaHHBIX ClIydasaXx
CIocoOCTBOBAA KPAaTKOBPEMEHHON cTaOuIn3aIuu Me-
XaHWYECKUX CBOMCTB JIETKMX U Ta30BOT0 COCTaBa KPOBU.
Ormeuanock yeennuenne PaO, na 26% u 31% co cHmxke-
nuem PaCO, na 30% n 29% COOTBETCTBEHHO. YUMTHIBAS
XapaKTep THKEIOW CKEJNETHON TpaBMBbI (miepenoM pedep,
KOCTEH Ta30BOTO KOJbIA), AajbHelIIee cHIbkeHne Cerat
U TIOKa3arelieif ra30B KPOBU OBLIO 00YCIIOBICHO TSXKEIBIM
OPJIC, moBneKIINM pa3BUTHE PE3UCTEHTHBIX K HHTCHCHUB-
HOM Tepary TMIOKCEMUMN U T'MIICPKAITHUU.

HecMOTps Ha KOMIUICKCHYIO TEpPaIMIO, BKIJIIOYAIOIIYIO
NOMUMO PECINHUPATOPHON MOJJIEPIKKU HHPY3HOHHO-
TpaHC(y3UOHHYIO TAKTHKY, 00e300JIMBaHNE U JPEHUPO-
BaHME IJIEBPAJIBbHBIX TOJOCTEH, y MallMeHTOB MPOrpec-
CHpOBajla CEPACYHO-COCYAUCTAas] HEJOCTAaTOYHOCTh Ha
(oHE TSHKENIOro TPaBMaTHUECKOTO IIOKA, MPHBOSIIAS K
JIeTaJIbHOMY HCXOLY.

Y OobHBIX ¢ OCTPOIt BHEOOIBHUYHOM MTHeBMOHUEH BJI
IpeANPUHUMANIACh B IEPBBIH Yac roCMUTAIM3AIUH B OT/IC-
JIEHHU HHTEHCUBHON Tepanuu, yauThias cHukenue PaO,
no 61,3+2,0 mm pr.ct., noeeimenne PaCO, no 55,2423
MM pT.cT. ¥ magenue Sa02 no 84,5+1,4%. PactsxkumocTthb
JIETKMX B MOMEHT nepeBoza Ha MIBJI ominuanack HU3KUM
Ccrar (60,1+1,3 My1/cM BOJI.CT.) IPH OTHOBPEMEHHO BBICO-
kux nokazatensx Re (1,54+0,04 cex) u R (1,7+0,03 cMm Boz.
ct./n/cek). Ilocnennue 3Ha4eHHs, OTPAXKAIOLIHNE B 1IEJIOM
MPOXOIUMOCTh JIBIXaTCIIbHBIX MYyTEH, ObLIN CBSI3aHBI C
00CTpyKIHEi OPOHXOB OOMIIEHBIM KOJIMYCCTBOM CITH3HCTO-
THOMHON MOKPOTBI, YTO MOTpeOOBasio peryssipHoro (3-4
pa3a/cyT) JaBaxka TPaXeoOPOHXHMAIBHOTO JICpeBa.

OuuIiieHIEe HIDKHUX JIBIXaTEIbHBIX MMyTeH CIIOCOOCTBOBAIIO
HOpMaJin3anuu nokasareneid Rc u R k KoHIly nepBbIxX cy-
TOK pecrupaTopHoii Tepanuu. Ha ¢oHe ycTaHOBICHHOTO
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ITIKB B 7-8 cM BOJI.CT. y1anoch HECKOIBKO CTA0MIU3UPO-
BaTh Ta30BbIN COCTaB KPOBH — yBenuuuTh PaO2 o 88,5+2,3
MM pT.cT. 1 Sa02 1o 94-97%. Perpecc pecnuparopHoro
anm03a ObuT Oostee MeUICHHBIM — NoBbINIeHHe pH KpoBH
1o 7,36-7,38 (¢ 6,9-7,1) ormeuanoch ToIbKO ¢ 28-36 yacoB
YIIPABISAEMOM BEHTUIIALUY JIETKUX.

Bennuuny Ccrart, Hapsiay ¢ IO0CTOBEPHOM cTaOMmM3aiiu-
et mokasareneit Rc u R (0,7-0,9 cex u 1,3-1,6 cM Bog.
CT./JI/CEK COOTBETCTBCHHO) YIaBAJIOCh MOIJICPKUBATh Ha
ypoBHe 99,5+2.4 Mi1/CM BOJI.CT. K KOHILY IIEPBBIX — HauaIy
BTOPBIX CYTOK PECIHPATOPHOTO «IPOTE3UPOBAHUA» Ha
(hoHE NOTOTHUTENBHO POBOIUMON AaHTHUMHUKPOOHOH M
MYKOJIMTUYECKOU TEPAIIUU.

B panbHeiilieM, 0 Mepe yCTpaHEHUs SIBJICHUM I'MIIOK-
CEeMHHM U MpH MOJACP)KaHUH OCTATIbHBIMU OOJBHBIMH BO
BpeMs BCIIOMOTATeIbHONW BeHTHIAIMU (pexum SIMV)
aJIeKBaTHOTO Ta30BOT0 COCTaBa KPOBU MPOU3BOAUIOCH
MOJTHOE OTKJIIOYEHHE OT BEHTWIALIMOHHOW MOJEPKKU C
MOCIICYFOIICH SKCTyOAIUeH Tpaxeu.

BriBojbl

1. PanHee MCMONIb30BaHUE UCKYCCTBEHHOM BEHTHIIS-
UM JIETKUX y OOJBHBIX CO CHUKCHHOW PECTPUKTHBHOMN
(dbyHKIHEH JErKUX, COMPOBOKIAOIICHCS THIIOKCEMUCH,
MO3BOJIUT YCTPAHUTh KUCIOPOJHYK HEJOCTATOYHOCTh U
CTaOMIM3UPOBATh ra3000MEHHYI0 (PYHKIIUIO JETKHUX.

2. OCHOBHBIM HaIpaBJICHUEM NPHU MPOBEACHUU MPHHY-
JIUTENBHON BEHTWISALMHU JIETKUX Y TAIIUEHTOB C OCTPBIM
MOBPEXKACHUEM JIETKUX, HE3aBUCUMO OT BbI3BaBLICH €ro
TIPUYUHBI, SIBIISIETCSI COOTIOIEHUE ONTUMATBHOM BETUUHHBI
MOJIOKUTENIBHOTO JIABJICHUS B KOHIIE BbI10Xa, COOTHOIIIE-
HUS BIOX/BBIJIOX IIPU COXPAHCHHUH ONTUMAILHOTO MapIiu-
aJIBHOTO JIaBJICHUS KHCIOPO/a U caTypaliiy reMorioonHa
KpPOBH.
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SUMMARY

ASSESSMENT OF PULMONARY VENTILATION
FUNCTION AT INTENSIVE CARE UNIT PA-
TIENTS

Mustafin R., Bakirov A.

Karaganda State Medical University, Republic of Ka-
zakhstan

The article presents the functional characteristics of lung
tissue in reanimation profile patients with different pa-
thologies with forced ventilation and auxiliary support on
the background.

The aim of this study was to analyze the dynamics prop-
erties of lung tissue in intensive care unit patients with
symptoms of severe violations of restrictive lung tissue
being on ventilatory support.

Results were subjected to analysis of acid-base status and
dynamics of the main indicators of the biomechanical
properties of the lung in 32 patients with severe concomi-
tant injury (n=21), acute bilateral community-acquired
pneumonia (n=7), septic shock (n=4) during the entire pe-
riod of the respiratory “prosthetics “(before and after the
beginning of mechanical ventilation).

Using during ventilatory support of patients with initial
symptoms of the syndrome of acute lung damage and
reduced lung function restrictive positive end-expiratory
pressure of 6-10 cm of water column when the conven-
tional (1:2; 1:2.5 at p<0.05) and invert (2:1 at p<0,1) ra-
tio inhale/exhale, relatively low tidal volume (6-8 ml/kg)
allows increase the compliance of the lung tissue to 11-
29%. Increased expiratory time constant has a direct cor-
relation with the value of airway resistance was due not
only to the maintenance of optimal parameters for MVV
(mechanical voluntary ventilation), but regular lavage of
the tracheobronchial tree, which allows to maintain pat-
ency of the lower respiratory tract.
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The main areas during mechanical ventilation of lungs in
patients with a sharp decline in restrictive lung function
(ARDS, pneumonia), regardless of the reason it was sum-
moned, optimal value is the observance of the positive
end-expiratory pressure, the ratio of inhale/exhale (de-
pending on the degree of hypoxemia), to maintain suf-
ficient blood oxygen saturation and partial pressure of
oxygen in the blood plasma.

Keywords: pulmonary compliance, respiratory mechan-
ics, mechanical ventilation, positive end-expiratory pres-
sure, airway resistance.

PE3IOME

OIIEHKA BEHTUJASIIMOHHOW ®YHKIIUU
JETKHAX ¥ BOJBbHBIX PEAHUMAIIMOHHOT'O
MMPODPNUJIIA

Mycrapun P.A., bBakupos A.K.

Kapazanounckuii eocyoapcmeenuviii MeOUYUHCKUTL YHU-
eéepcumem, Pecnybruxa Kazaxcman

B crarbe npencrasieHsl GpyHKIMOHAIBHBIE 0COOCHHOCTH
JIETOYHOM TKaHU y OONBHBIX PEaHMMAILMOHHOTO MPO-
st ¢ pa3nnyHON natonorueid Ha (GoHe mpoBeneHUs
IIPUHYIUTEIBHON U BCIIOMOIATEJIbHON BEHTUWISLIMOHHOU
HNOJACPKKU.

Ienbro JaHHOTO UCCIIEOBAHMS SIBUIICS AHAJIU3 IUHAMUKH
OMOMEXaHUYECKUX CBONCTB JIETOYHON TKAaHU y peaHu-
MAaIMOHHBIX OOJBHBIX C SIBICHUSMH TSKEIBIX PECTPHK-
TUBHBIX HAPYLIECHUH, HAXOJAIIUXCS HA BEHTWISILIMOHHOU
MO JIEPIKKE.

[Tpoananu3upoBaHbl pe3yabTaThl KUCIOTHO-IIEIOYHOTO
COCTOSIHMSI M JIMHAMHKA OCHOBHBIX TOKa3arelneil ornome-
XaHUYECKUX CBOWCTB JErKUX y 32 MallMEHTOB C TSXKEION
coueTaHHOI TpaBMmo#l (n=21), ocTpoil 1ByCTOpOHHE
BHEOOJILHUYHOW ITHEBMOHHUEH (N=7), CENTHYECKUM ILIOKOM
(n=4) Ha TPOTIKEHUH BCETO NMEPHOAA PECHUPATOPHOTO
«TIPOTE3UPOBAHUA» (IO- U MOCIEe Hayanda MEXaHUYEeCKO
BEHTWJISAIMH JIETKUX).

Vcrnionb30BaHMe BO BPEeMs BEHTHJIALIMOHHON MOAICPKKHI
MOJIOKUTETIHLHOTO JAaBJICHUS B KOHIIE BbIi0Xa B 6-10cM BOzI.
ct. ipu obwienpunsToM (1:2; 1:2,5 npu p<0,05) 1 vHBEpTHOM
(2:1 mpm p<0,1) COOTHOIIEHNN BIOX/BBIZIOX, OTHOCUTEIILHO
HEBBICOKOM [IBIXaTeIbHOM 00BEME (6-8 MII/KT) MO3BOJISCT
YBEJIMYUTH KOMIUIaMHC N€érouyHoi TkaHu Ha 11-29% y ma-
[[UEHTOB C Ha4YaJbHBIMH NMPU3HAKAMU CHHAPOMA OCTPOTO
JIErOYHOIO MOBPEKIACHUS U CHUKEHHOU PECTPUKTUBHOU
¢dyHkumel n€rkux. YBenn4yeHHe BPEMEHHOW 3Kcnupa-
TOPHOM KOHCTAHTBI HAaXOAUJIOCH B IIPSIMOM KOPPEJIALIUU
C BEIMYMHOW CONMPOTHUBICHUS ABIXATENbHBIX MyTEH U
OBLIIO CBA3aHO HE TOJIBKO C MOAACPKAHUEM ONTUMAIIBHBIX
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MapaMeTpOB MCKYCCTBEHHOW BEHTWJIALIMHU JIETKUX, HO C
PEeTyJSIPHBIM JIaBaXKEM TPaXxeOOPOHXHUATBHOTO JICPEBa,
MO3BOJISIFOLIETO MOJJIEPKUBATH MPOXOJUMOCTh HUKHUX
JIbIXaTeIbHBIX MyTEH.

OCHOBHBIMH HaNpaBICHUSIMHU IPHU NMPOBEACHUU TPH-
HYAUTEIbHOW BEHTWISILIMY JIETKUX Y MALUEHTOB C PE3KO

CHIDKEHHOI pecTpukTuBHOM (yHkimei nérkux (COJIII,
ITHEBMOHMS), HE3aBUCHMO OT BBI3BIBAIOIINX €€ MPUYHH,
SIBJISIETCSI COONIOIEHHE ONTHMAIbHON BEJIMYNHBI TIOJIOKH-
TEJILHOTO JIABJICHHUS B KOHIIE BBIJ10Xa, COOTHOILICHUS BIIOX/
BBIJIOX (B 3aBUCUMOCTH OT CTETIEHU TMIIOKCEMHUN ), COXpa-
HEHHME JOCTATOYHOW caTypaluy KPOBU M MapIHabHOTO
JIaBJICHUS KHCIIOPO/ia B MJIa3Me KPOBH.
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PRO12ALA POLYMORPHISM ASSOCIATION OF PPAR-y GENE WITH BIOCHEMICAL
PARAMETERS OF THE BLOOD IN PATIENTS WITH CHRONIC DIFFUSE LIVER DISEASES

Prysyazhnyuk V.

Bukovinian State Medical University, Chernivtsi, Ukraine

A significant number of single nucleotide polymorphisms
of gene-candidates is involved in the development and pro-
gression of various forms of chronic diffuse liver diseases
including nonalcoholic fatty liver disease (NAFLD) and
nonviral chronic hepatitis (CH) [12]. First of all, there are
genes that are associated with the development of insulin
resistance, in particular, those responsible for the synthesis
of adiponectin, resistin and insulin receptors and peroxi-
some proliferator-activated receptors-y (PPAR-y) [1,2,10].
PPAR are expressed in various cells, including adipocytes,
hepatocytes, myocytes and endothelial cells. These re-
ceptors play an important role in lipid and carbohydrate
metabolism, but their impact depends on the type of PPAR
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receptors involved, and in which tissues it is activated [4].
PPAR-o mainly affects the metabolism of fatty acids and
decreases the lipid blood level. PPAR-/3 is involved in the
oxidation of fatty acids, mainly in the skeletal and cardiac
muscles and regulates both glucose and cholesterol plasma
concentration [5]. PPAR-y in large amount is located in
fatty tissue and plays a key role in adipogenesis and regu-
lation of lipid metabolism. The physiological expression
of PPARY in adipocytes provides a balanced secretion of
adipocytokines (adiponectin and leptin), which are media-
tors of insulin actions in the peripheral tissues [9] and thus
prevents the development of NAFLD [14]. In addition to
these adipogenic activity, PPAR-y also plays an important
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role in the metabolism of lipids, regulating participation
of relevant genes in the development, transportation, and
storage of fatty acids, such as lipoprotein lipase (LPL) and
fatty acid transporter CD36 [13]. PPAR-y receptors are
also located in endothelial cells and smooth muscle cells
of blood vessels, where they regulate processes of inflam-
mation and atherosclerosis.

PPAR-y gene has a single promoter and five exons, which
leads to the formation of three mRNA: PPARy1, PPARy2
and PPARY3. All the isoforms of PPARy-play an important
role in adipocyte differentiation and glucose metabolism
[6]. In particular, mRNA of PPARY2 prevents the develop-
ment of lipotoxic effects due to excessive development of
adipose tissue, increased lipid-buffer capacity of the liver
and muscles [13].

The objective of the study was to investigate a possible
association of PPAR-y gene polymorphism (Prol12Ala)
with blood biochemical parameters in patients with NA-
FLD and CH.

Material and methods. Prol12Ala polymorphism of
PPAR-y gene was studied in 64 patients with NAFLD,
36 patients with CH and 20 healthy individuals (control
group). Blood samples were obtained in the morning
before taking meal from antecubital vein in the first day
of hospitalization until the appointment of treatment. 5%
solution of disodium salt of ethylene diamine tetraacetate
was used as an anticoagulant. The study protocol was in
accordance with the revised Helsinki Declaration (2008)
and was approved by the local medical ethics commit-
tee. Written informed consent was obtained from all the
participants.

All of the patients and healthy volunteers underwent general
complex clinical, laboratory and instrumental diagnostic
investigations. Biochemical studies were performed on
the blood biochemical analyzer “Accent-200” (“Cormay
SA”, Poland). The range of indicators of biochemical
blood analysis included: total bilirubin and its fractions,
cholesterol, triglycerides, uric acid, total protein and albu-
min, urea, creatinine, plasma enzyme activity (aspartate
aminotransferase - AST, alanine aminotransferase - ALT,
lactate dehydrogenase - LDH, gamma-glutamyl transferase
- GGT, alkaline phosphatase - AP).
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Investigation of Prol12Ala polymorphism of PPAR-y gene
was performed in the state institution “Reference Center
for Molecular Diagnostics of the Ministry of Public Health
of Ukraine” (Kyiv, Ukraine). Genomic DNA for molecular
genetic studies was isolated from peripheral blood using
commercial test kits “innuPREP Blood DNA Mini Kit”
(Analytik Jena, Germany) using centrifugal filters. To deter-
mine the polymorphic variants of PPARy gene (Pro12Ala)
rs 1801282 modified protocols of oligonucleotide primers
were used [3,4] using the method of polymerase chain reac-
tion (PCR) and subsequent analysis of restriction fragment
length polymorphism. Investigation of gene domain was
amplified using specific primers («Metabion», Germany),
mentioned in Table 1.

The products of amplified DNA fragments of PPARr gene
underwent hydrolytic cleavage using restriction endonu-
cleases and BstUI Alw261 (BsmAlI) («Thermo Scientificy,
USA). Amplified fragments were analyzed by 2% agarose
gel, and restriction fragment PPARr (Prol2Ala) - 3%
agarose gel (agarose company «Cleaver Scientificy, UK),
with the addition of ethidium bromide, molecular weight
marker GeneRuler 50 bp DNA Ladder («Thermo Scien-
tific», USA) and subsequent visualization by the computer
program Vitran.

Statistical processing of the data was performed by the com-
puter program PAST Version 2.05 [8]. To determine the type
of data distribution, comparing the arithmetic mean, median
and mode, and Wilcoxon-Shapiro test were used. To deter-
mine the statistical differences between two independent
groups Mann-Whitney test was applied. Hardy-Weinberg
equilibrium was calculated by a chi-square test. P values
<0,05 were considered statistically significant.

Results and their discussion. Pro12Ala polymorphism of
PPAR-y gene in 64 patients with NAFLD, 36 patients with
nonviral CH and 20 healthy individuals (control group)
was studied.

The distribution of genotypes of PPAR-y gene polymorphism
in NAFLD patients is presented in Table 2. Among these pa-
tients Ala/Ala genotype was diagnosed in 1 person (1,6%), Pro/
Ala—12 (18,7%), Pro/Pro—51 (797%); Ala allele of PPAR-y
gene was observed in 14 cases (10,9%) among 128 selected
alleles, Pro-allele —in 114 cases (89,1%) respectively.

Table 1. Primer sequences, restriction enzyme and allele calling for PPAR2 SNPs

Gene (polymorphism)

Primer sequences (5’-3")

Allele calling
(size of fragments, bp)

GCCAATTCAAGCCCAGTC - forward

of amplification

PPARy GATATGTTTGCAGACAGTGTATCAGTGAAGGAATCGC 270 bp
(Prol2Ala)
TTTCC - reverse
Internal control GCCCTCTGCTAACAAGTCCTAC 350 bp

GCCCTAAAAAGAAAATCGCCAATC
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Table 2. Distribution of PPAR-y gene polymorphism (Prol2A4la) in patients
with nonalcoholic fatty liver disease and healthy individuals

Patients with NAFLD (n = 64)

Healthy volunteers (n = 20)

PPAR-y gene genotype Abs. quantity, n Percentage Abs. quantity, n Percentage
Ala/Ala 1 1,6% 0 0,0%
Pro/Ala 12 18,7% 3 15,0%
Pro/Pro 51 79,7% 17 85,0%

Table 3. Distribution of PPAR-y gene polymorphism (Prol2A4la) in patients
with nonviral chronic hepatitis and healthy individuals

Patients with CH (n = 36)

Healthy volunteers (n = 20)

PPAR-y gene genotype Abs. quantity, n Percentage Abs. quantity, n Percentage
Ala/Ala 0 0,0% 0 0,0%
Pro/Ala 13 36,1% 3 15,0%
Pro/Pro 23 63,9% 17 85,0%

Table 4. Biochemical blood parameters in patients with nonalcoholic fatty liver disease according
to Prol2Ala polymorphism of PPAR-y gene

Plasma level

Healthy volun-

Patients with NAFLD, n = 64

Pro/Pro —genotype

Ala-alele carriers,

teers, n=20 .
carriers, n=51 n=13
6,7+0,39 7,0+0,88
— _ :l: 2 2 b b
Glucose, mmol/L (N= 3,9-6,0 mmol/L) 4,8+0,19 00,0001 p,=0,0005, p,>0,05
e 12,0+0,82 14,5+1.,85
— _ j: b b b 9
Total bilirubin, mkmol/L (N=5,0-20,5) 10,3+0,76 p.>0,05 020,05, p.>0,05
. e _ 2,7+0,22 3,4+0,60
Direct bilirubin, mkmol/L (N=0,5-5,0) 2,6+0,29 p,>0,05 p;0,05, p,>0,05
. 5,5+0,17 5,4+0,33
Cholesterol, mmol/L (N=3,1-5,2) 4,7+0,24 p.=0,058 020,05, p,>0,05
. . 2,0+0,14 2.3+0,37
— _ :t 2 2 2 2
Triglycerides, mmol/L (N=0,4-1,8) 1,3+0,13 p.=0,001 p,=0,02, p,>0,05
. 339,6+16,50 383,3+31,50
— » :I: b b b b
Uric acid, mkmol/L (N=200-450) 258,7+13,81 00,003 00,001, p~0,05
. _ 44,5+0,51 43,34+1,26
Albumin, g/L (N=35-50) 46,3+0,53 p.=0,03 p,=0,006, p,>0,05
. ) 71,4+0,86 72,9+1,47
Total protein, g/L. (N=65-85) 70,8+0,93 p,>0,05 p;0,05, p,>0,05
_ 5,4+0,39 5,8+0,87
Urea, mmol/L (N=2,4-8,3) 4,3+0,39 p>0,05 p,>0,05, p >0,05
. 88,54+3,39 86,843,40
— _ :l: > b b 2
Creatinine, mkmol/L (N=40-110) 80,6+2,99 p,>0,05 p,>0,05, p >0,05
Aspartate aminotransferase, units 24.949 50 25,6+1,85 39,8+4,25
of action/L (N<37) S p,>0,05 p,=0,02, p,=0,007
Alanine aminotransferase, units 22.143.01 26,0+2,95 46,8 + 6,31
of action/l (N<32) T p,>0,05 p,=0,02, p,=0,03
Lactate dehydrogenase, units of action/L 385.1421.15 481,5+18,36 515,9+£38,08
(N=210-420) ’ ’ p,=0,006 p,=0,007, p,>0,05
Alkaline phosphatase, units of action/L R4.745.40 85,6+3,69 91,7+9,80
(N=42-141) T p,>0,05 p,>0,05, p,>0,05
Gamma-glutamyl transferase, units 5347 85 39,0+2,98 83,1+14,71
of action/L (N=10-50) T p,=0,006 p,=0,001, p,=0,04

p, — significance of differences compared with the values in the group of healthy people;
p, — significance of differences compared with rates in NAFLD patients with Pro/Pro-genotype
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Table 5. Biochemical blood parameters in patients with nonviral chronic hepatitis according
to Prol2Ala polymorphism of the PPAR-y gene

Patients with CH, n = 36
Healthy volun-
Plasma level y V_ " Pro/Pro-genotype Ala-alele
teers, n=20 . .
carriers, n=23 carriers, n=13
5,7+0,24 4,9+0,14
— _ :l: b b b b
Glucose, mmol/L (N= 3,9-6,0 mmol/L) 4,8+0,19 p,=0,01 p,>0,05, p,=0,02
e 24,1+3,79 15,1+£2,19
— _ i 9 9 b b
Total bilirubin, mkmol/L (N=5,0-20,5) 10,3£0,76 p.=0,01 050,05, p.>0,05
. e _ 8,0+1,67 4,7+1,03
Direct bilirubin, mkmol/L (N=0,5-5,0) 2,6+0,29 p,=0,006 p,=0,04, p,>0,05
- 4,7+0,26 5,0£0,28
Cholesterol, mmol/L (N=3,1-5,2) 4,7+0,24 0,>0,05 050,05, p.>0,05
. . 1,6+0,26 1,4+0,16
— — :l: b b 2 b
Triglycerides, mmol/L (N=0,4-1,8) 1,3+0,13 p>0,05 p,>0,05, p >0,05
. 297,7+18,65 302,2+19,92
— - :i: b b b b
Uric acid, mkmol/L (N=200-450) 258,7+13,81 00,04 00,03, p,>0,05
. _ 42,9+0,99 43,9+1,82
Albumin, g/L. (N=35-50) 46,3+0,53 p,=0,02 00,05, p,>0,05
. B 68,8+1,12 71,842.31
Total protein, g/L. (N=65-85) 70,8+0,93 p.>0,05 020,05, p.>0,05
4,84+0,46 4,5+0,59
— - :l: b b 2 2
Urea, mmol/L (N=2,4-8,3) 4,3+0,39 p>0,05 020,05, p,>0,05
. 80,0+3,17 78,9+3.50
— _ :l: b b b 2
Creatinine, mkmol/L (N=40-110) 80,6+2,99 p.>0,05 p,>0,05, p >0,05
Aspartate aminotransferase, units 24.942.50 43,24+7,99 33,4+3,33
of action/L (N<37) T p,=0,04 p,=0,05, p,>0,05
Alanine aminotransferase, units 22.143.01 57,3+13,57 44,34+8.90
of action/l (N<32) T p,=0,04 p,=0,008, p,>0,05
Lacta?e dehydrogenase, units 413,4+17,10 436,9+46,08
of action/L 385,1+£21,15 ~0.05 ~0.05. 5.50.05
(N=210-420) P9, p,>0.05, p,>0,

In the group of healthy volunteers homozygous carriers
of Ala-allele were not found, 3 persons (15,0%) from this
group were heterozygotes, 85,0% - homozygous carriers
of Pro-allele, which did not differ significantly from the
genotypes distribution among NAFLD patients. The above
mentioned consists of the results of two meta-analyzes
conducted by Y.H. Lee et al. [11] and A. Sahebkar [15].

The genotypes distribution of PPAR-y gene polymorphism
in CH patients is presented in Table 3. There were no one
Ala/Ala genotype carriers among CH patients, Pro/Ala —
13 (36,1%), Pro/Pro — 23 (63,9%); Ala allele of PPAR-y2
gene was observed in 13 cases (18,1%) among 72 selected
alleles, Pro-allele —in 59 cases (81,9%), respectively, which
did not differ significantly from genotype distribution in
the control group.

Biochemical blood analysis parameters in NAFLD patients

depending on Prol12Ala polymorphism PPAR-y gene are
shown in Table 4. Due to the fact that the number of Ala/
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Ala-genotype carriers amonf NAFLD patiets was limited
(n=1), there was a need to analyze the data according to
performance of minor Ala-allele.

Elevated blood glucose level in NAFLD patients both of Pro-
and Ala-alleles cariers, as compared to healthy individuals, on
39,6% (p=0,0001) and 45,8% (p=0,0005) respectively was
observed (Table 4). Significant difference in glucose concen-
tration in patients with NAFLD depending on the PPAR-y gene
genotype was not found. A slight, but significant reduction of
blood albumin in NAFLD patients as compared to the healthy
individuals was found: in patients with Pro/Pro-genotype on
3,9% (p=0,03), those with Ala-allele — by 6,5% (p=0,006)
respectively was observed. These changes in albumin levels
occurred on the backdrop of rising level of total protein in the
blood, which however was not significant. Increased uric acid
level in the blood of the examined patients as compared to
healthy people was investigated: in patients, Pro/Pro-genotype
carriers —on 31,3% (p=0,003), and in patients with Ala-allele
—on 48,2% (p=0,001).
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Significantly higher levels of transaminase activity in the
examined patients with Ala-allele were observed, that was
not typical for patients with Pro/Pro-genotype (tabl. 4).
In particular, AST activity in NAFLD patients, Ala-allele
carriers, was significantly higher on 59,8% (p=0,02) as
compared to that in healthy individuals and on 55,5%
(p=0,007) than in patients with Pro/Pro-genotype. ALT
activity in Ala-allele cariers was significantly higher in
2,1 times (p=0,02) as compared to the control value and
on 80,0% (p=0,03) than in patients with Pro/Pro-genotype
of PPAR-y gene. Specified cohort of patients with minor
Ala-allele diagnosed higher GGT activity, that prevailed in
3,3 (p=0,001) times in healthy individuals, and in 2,1 times
(p=0,04) as compared to Pro/Pro-genotype cariers.

Patients of both studied groups presented higher LDH
(total) activity as compared to healthy people: Pro/Pro-
genotype carriers on 25,0% (p=0,006), and patients with
Ala-allele — on 34,9% (p=0,007) prevailing relevant bench-
marks. Differences in the activity of this enzyme between
patients with different genotypes were not significant. For
the rest of the investigated blood biochemical parameters
significant differences between NAFLD patients with dif-
ferent genotypes were not observed.

Significant increase in 15,7% (p=0,02) in the blood glucose
content in CH patients, Ala-allele carriers, and those with Pro/
Pro-genotype was diagnosed (Table 5). Significantly higher
total bilirubin blood concentration in CH patients with Pro/
Pro genotype ascompared to practically healthy persons was
shown. This was not characteristic for CH patients, Ala-allele
carriers, where nonjaundice forms of CH prevailed. Likewise
NAFLD patients, patients with CH had significantly higher
uric acid blood levels as compared to the benchmarks: in pa-
tients Pro/Pro-genotype carriers — on 15,1% (p=0,04), and in
patients with Ala-allele — on 16,8% (p=0,03) (Table 5). AST
activity in CH patients was in 1,3-1,7 times higher (p<0,05),
ALT - in 2,0-2,5 times (p<0,05), while GGT activity more
than in 3 times (p=0,01) dominating over the proper values in
healthy people, which is typical for CH indicating the active
phase of'its course [10]. However, any significant differences
in the enzyme activity in CH patients with different genotypes
of PPAR-y gene were not found.

Conclusions:

1. Frequency of minor Ala-allele of PPAR-y gene in patients
with nonalcoholic fatty liver disease and patients with
chronic hepatitis was not significantly different from that
in healthy individuals.

2. Ala-allele of PPAR-y gene in patients with nonalcoholic
fatty liver disease is associated with significantly higher
activity of cytolytic and cholestatic syndromes as compared
to patients, Pro/Pro-genotype cariers.

3. Patients with chronic hepatitis show no significant
association depending on genotypes of Prol12Ala poly-
morphism of PPAR- y gene and activity of pathological
process in the liver.

© GMN
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SUMMARY

PRO12ALA POLYMORPHISM ASSOCIATION OF
PPAR-y GENE WITH BIOCHEMICAL PARAM-
ETERS OF THE BLOOD IN PATIENTS WITH
CHRONIC DIFFUSE LIVER DISEASES

Prysyazhnyuk V.

Bukovinian State Medical University, Chernivtsi,
Ukraine

The connection of Pro12Ala polymorphism of PPAR-y gene
with blood biochemical parameters in patients with nonal-
coholic fatty liver disease (NAFLD) and nonviral chronic
hepatitis (CH) were analyzed. The frequency of incidence
of minor Ala-allele of PPAR-y gene in those patients was
not found to be significantly different from that in healthy
individuals. Aspartate aminotransferase activity in NAFLD
patients, Ala-allele carriers, was significantly higher on
55,5% (p=0,007) than in patients with Pro/Pro-genotype.
At the same time, alanine aminotransferase activity in
patients with Ala-allele was significantly higher on 80,0%
(p=0,03) than in patients with Pro/Pro —genotype PPAR-y
gene. In this cohort of patients with minor Ala-allele high
gamma-glutamyltransferase activity was diagnosed, which
in 2,1 times (p=0,04) prevailed that in patients, Pro/Pro-
genotype carriers. Patients with CH showed no significant
association between Prol2Ala polymorphism of PPAR-y
gene and activity of biochemical markers of pathological
process in the liver.

Keywords: nonalcoholic fatty liver disease, chronic
hepatitis, peroxisome proliferation activator receptor gene,
polymorphism.

PE3IOME

ACCOIMAIMA PRO12ALA TIOJTMMOP®U3MA
I'EHA PPAR-y C BUOXUMHNYECKHNMH ITOKA-
3ATEJISIMU KPOBH Y BOJIBHBIX XPOHHUYEC-
KUMHU JTUOPPY3HBIMHA 3ABOJEBAHUAMUN
IHEYEHHN

Hpucskaiok B.I1.

bykosunckuii ecocyoapcmeeHubiti MeOUYUHCKUL
yuieepcumem, Yepnoeywvi, Ykpauna

HUccnenosana csa3b Prol2Ala mommvopdusma rena PPAR-y
¢ OMOXUMHUYECKUMHE MOKA3aTeJIsSIMH KPOBH y OOJIbHBIX He-
aJKOTONBHON XUpoBoH Ooxne3Hsio meueHn (HAXKBII) u
xporndeckuM renatutoMm (XI'). Ilokazano, uyTo wactoTa
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

BCTpeyaeMocTn MuUHOpHOro Ala-ayutenst rena PPAR-y y
HUX JIOCTOBEPHO HE OTIMYACTCS OT TAKOBOH NMPAKTUYECKU
37I0POBBIX JIHI. AKTHBHOCTb acrapTaraMHHOTpaHc(epasbl
y manuentoB ¢ HAXBII, nHocuteneii Ala-amnens, Oblia
JIOCTOBEpHO BbIIe Ha 55,5% (p=0,007), ueM y GONBHBIX €
Pro/Pro-renorunom. B To ke Bpemsi, aKTUBHOCTb aJlaHHHA-
MHHOTpacdepasbl y naueHToB ¢ Ala-amiesnsiMu Oblia 10-
croBepHo Oosbiie Ha 80,0% (p=0,03) B cpaBHEHNH C OOJTBHBIMI
¢ Pro/Pro-renorumnom rena PPAR-y. B ykazanHoi koropre
MAaIMEeHTOB C MUHOPHBIM Ala-ajieniem qUarHoCTHPOBaHa Bbl-
COKasi akTHBHOCTb F'aMMa-IJTy TAMUJITpaHCchepasbl, KOTopast
B 2,1 paza (p=0,04) npeobnanana y G0JIbHBIX, HOCHTEIEH
Pro/Pro-renotumna. Y naiuentoB ¢ XI' J0CTOBEPHOI CBA3U
mexy Prol2Ala nonumopgusmom rena PPAR-y 1 mapke-
pamMH aKTUBHOCTH IMATOJIOTHUYECKOTO IMpolecca B MEYCHU
HE BBISBIICHO.

Mgboydy

PPAR-y gg60l Prol2Ala 3meodm@dgobdol sbm-
30530s bobbenol domJodoyd dshggbgdengdmsb

mgodgols  JOmbogymo ©gagbydo ©ssgsgdom
ogo0dyma3g6do

g- 3Gobosgboygo

d9303mb0l Lobgemdfogm Lsdgooigobm  ¢boggm-
Lo g0, hgebmgo, 9g0o0bs

253033 ganaemos PPAR-y 9960l Prol2Ala 3mgeno-
do@gobdol jogdodmo Lolbarols domJodogyd dohgg-
bgdamgdmsb sgodymygddo @godmols sOssen-
gmdmeg@o  3bodmgebo ©ssgogdbom (o) s
Jomboggao 3g3s@odom. bohggbgdos, Gmd PPAR-y
3960l dobm@yao sepganols sGLgdmdols bobdomyg
Sligm sgodymezgddo Lo@{dgbmo 5@ goblibgogogds
305JBogueo xobdtmgemo 3oMgdbolasb. slido®-
BoA>dobmE@oblgg@sboli sJBogmds sargenols do-
BoMgogeE s Mo3EE-00 3530963960 Lo®@{Iybmw
9RO Jo@ogno 0gem 55,5%-0m (p=0,007) Pro/Pro g qbc-
B0 300 535084mMRgomsb Fgs@gdom. sdsgg MM
3530960900 Ala-sgngaom 5@ 5b0b-5d0bmE@®SbL-
B90obol oJBogmds La@dgbme a@®m dowsmo
04 (80,0%-00,p=0,03) go®g PPAR-y 2960l Pro/Pro
396mB030m s3o0dymezgddo. sbggg ogodymegdol
50b0dbyen 3m3m@ESTo dJobm@yeno Ala-sgogengdom
500b0dbgdmes  gods-a@y@odomB@sbligg@obols
domogo oJBogmds, Gmdgaog 2,1-x 960 (p=0,04)
dgdo ogm gowdg Pro/Pro ggbm@odols do@omgdgan
53o0dyme96do. JOmbogymo 3g3sGoBom sgowdym-
39030 Lo@{Iybm 3ogdomo PPAR-y 9960l Prol2Ala
3me0dm®xg0bdls s ®goda o Jsmmamayodo
30m3glgdol oBogmdbdol dom3g@gol dm@ol o6
3odmganobs.
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DISTRIBUTION OF THYROID PATHOLOGIES IN DIFFERENT AGE GROUPS IN GEORGIA

Barabadze E., Burkadze G., Munjishvili V.

D. Tvildiani Medical University, Thilisi, Georgia

Thyroid cancer is the most common endocrine cancer
(approximately 1%-1,5%) of all new cancers diagnosed
each year in the USA [8]. Its incidence has continuously
increased in last three decades all over the world. Based
on recent data, thyroid cancer is the fifth most common
cancer in women [17].

Genetic factors, environmental influences, and access to
medical care can easily explain the high variability (up to
nearly tenfold) in the thyroid cancer incidence by geographic
area and ethnicity [26]. Exposure to ionizing radiation is a
well-documented risk factor for cancer [26]. Previous studies
demonstrated a clear increase of thyroid cancer after prolonged
iodine deficiency leading to increased TSH [14]. Some experts
believe that the increased number of new cancers is due to
the increased diagnostic intensity [9,15]. Although thyroid
nodules are found in patients of all ages, the prevalence of
nodules increases with age and is greater in female patients
[27]. Early detection and treatment of malignant nodules is
associated with excellent outcomes [19]. Currently, treatment
decisions for thyroid nodules rely heavily on the results of fine
needle aspiration (FNA) of the thyroid [3].

Fine needle aspiration biopsy (FNAB) is a most powerful
method for detecting malignancy in the management and
monitoring [23]. It has high sensitivity (65 to 98%) and
specificity (72 to 100%) [12,22,28,30], and has a false posi-
tive rate for cancer detection of 0 to 7% and false negative
rate of 1 to 11% [12,22]. The procedure is relatively simple,
quick, safe, low-cost, and devoid of significant complica-
tions [24]. As interpretation of thyroid FNABs evolved, a
number of systems were developed to categorize the results.
The most recent and most widely used approach is Bethesda
System. With the release of the Bethesda guidelines, there
now exists a standard schema for the classification of thy-
roid cytological specimens. This has been a great advance
in the treatment of thyroid cancer. The Bethesda system
is not just a classification system but also goes into great
detail about cytological criteria for categorizing the find-
ings on each FNAB. The system is also details the risk of
malignancy for each category, based on large patient series,
as well as the suggested management for each FNAB result
[10]. Though this system has been widely adopted, there
has been poor research to audit establish whether the actual
risks of malignancy are consistent with those reported. The
6 general categories are including in The Bethesda System
for Reporting Thyroid Cytopathology:

Category 1: Non-diagnostic/Unsatisfactory- This category
typically comprises approximately 2-20% of thyroid FNAB
results [33]. The overall risk of malignancy in nodules
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yielding a non-diagnostic/unsatisfactory FNAB results is
between 1-4% [33].

Category 2: benign- Thyroid FNAB yield benign results in
approximately 60-70% of cases [7]. This category accounts
for 60-75% of cytological reports. It includes colloid goiter,
autoimmune thyroiditis (Hashimoto,s) and granulomatous
thyroiditis (de Quervain,s) [32].

Category 3: Atypia of Undetermined Significance(AUS) or
Follicular Lesion of Undetermined Significance(FLUS)-A.
Present review of the literature shows a wide range of the
frequency of this category used (up to 18%) [25]. About 80%
of this diagnosis are benign lesions, whereas only 20% of are
malignant tumors after histological examination [13].
Category 4: Follicular Neoplasm or Suspicious for Fol-
licular Neoplasm- Most of the nodules in this category
are follicular adenomas or adenomatous nodules. Of the
approximately 15-30% of nodules in this category that
prove to be malignant, most are follicular carcinomas or
follicular variant of papillary carcinoma [11].

Category 5: suspicious for Malignancy.Although many
thyroid malignancies can be conclusively diagnosed with
thyroid FNAB, there are cases in which the FNAB results
show only subtle focal or incomplete cellular architectural
changes that suggest malignancy. A commonly encountered
diagnostic dilemma is the distinguishing between a fol-
licular variant of papillary thyroid carcinoma and benign
follicular nodule [6].

Category 6: malignant- The positive predictive value of ma-
lignant FNAB is approximately 97-99% [31]. This category
accounts for approximately 3-7% of thyroid FNAB results
and is composed mostly of papillary carcinomas [33].

Georgia is an endemic country for thyroid goiter. Bench-
mark for diagnostic accuracy of FNAB result interpretation
by Bethesda Classification has not existed. We aimed to
analyze the diagnostic criteria proposed by the Bethesda
System for reporting thyroid FNAB results. Based on our
clinical, ultrasound, FNAB and histology results we define
how each diagnostic category of the Bethesda System is
distributed among age and sex groups of the patients in-
cluded in this work.

Material and methods. In all, 600 thyroid FNABs were
performed during 1-year period, 2013-2014. Three deferent
hospitals were included (Tbilisi Cancer Center, New Hos-
pitals, National Screening Center). All cytology specimen
data of these cases was collected through a computerized
search of the Cytopathology archives. Thyroid FNABs were
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performed under ultrasonography guidance under aseptic
conditions using 23- to 25-guide needles. Several smears
were prepared and promptly fixed in 95% ethyl alcohol.
These were stained with conventional Papanicolaou stain-
ing method. Whenever fluid was obtained, centrifuged
smears were made from the sediment and stained by the
above stain. The results were interpreted by two different
cytopathologists as per the existing international stan-
dards. All reports followed the diagnostic scheme of the
Bethesda system for Reporting Thyroid Cytopathology.
Criteria proposed for adequacy of thyroid cytology is 5-6
groups of well-preserved follicular epithelial cells with 10
or more cells per group, the smear should be technically
well-prepared, the aspirate should be properly smeared to
avoid clotting and smears should be read in clinical context.
Aspirations considered unsatisfactory should be repeated
because cancer has been reported in 5-15% of these cases.
We re-aspirated only 24 cases of all 52 unsatisfactory
samples. We searched for histologic results after surgical
resection in the anatomic pathology database. Histologic
correlation was available in only 94 cases. Malignancy
follow-up rates were calculated with follow-up histology
results. All patients included in this study are divided
according to their age, sex, ultrasound and clinical data.
The patient age range was from 20- to 80 years. Most of
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the patients were females: 546 (91%) out of the total 600
cases . We have grouped them in four age groups: I group
20-35 years (n=87), II group 36-50 (n=243), III group 51-
65 (n=206) and IV group 66-80 (n=64). We defined witch
diagnostic category of Bethesda system was predominated
in each age or sex group. Then we followed how cytology
results were correlated with histologic results, defined
malignancy rate in each group.

The quantitative statistical analysis was performed by
SPSS V.19.0. Numeral data were processed using Pearson
correlation and X2 tests. Confidence interval of 95% was
regarded statistically significant.

Results and their discussion. Of all 600 patients FNAB
materials examined in our hospitals during one year pe-
riod overall distribution of diagnosis based on Bethesda
classification system. In our study age range of patients
was 20-80 years, but most of the patients were in the age
group II (35-50). Male to female ratio was 1: 9, which
determined strong female predominance. As mentioned
above we divided all examined patients into four age
groups and defined the correlation between diagnostic
categories in each age group. Diagram 1. below is the
representative of this.

M 20-35
M 36-50
= 50-65
M 65-80

/I MGT

Diagram 1. Correlation between age groups and Bethesda diagnostic category on FNAs of thyroid nodules. (ND- non-
diagnostic, BN-benign nodule, AUS-atypia undifferentiated significance, SFN-suspicious follicular neoplasia, SM-
suspicious malignancy, MGT-malignant)

Fig. 1. Colloid nodule. FNA of 36-year old women(L.M.
N-68 ) shows sheath of normal thyroid epithelium with
uniform nuclei and pale cytoplasm on the background of
dense colloid (Papanicolau stain, 40x)
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Fig. 2. Hashimoto’s thyroiditis. FNA biopsy of 51-year old

women (K.M. N-47) shows lymphocytic infiltrate

(Papanicolau stain, 40x)
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Choi et al. [5] found that 16.1% of 3.767 FNAB-US
samples were inadequate, largely due to the lack of physi-
cian experience, a predominance of cystic lesions, and the
presence of macrocalcifications. Additionally, Akgiil et al.
[1] found no relationship between malignancy and nodule
diameter or clinical (age, gender, and functional gland sta-
tus) and ultrasound aspects in cases with inadequate cytol-
ogy results. The authors found a 12.6% rate of malignancy
in nodules with unsatisfactory cytological results. Ali et al.
[2] suggested that the rate of nondiagnostic tests should be
kept below 10%. In our biopsies there were 52 unsatisfac-
tory results (8,7%), which mainly due to the presence of
macrocalcifications and cystic lesions. We reaspirated 24
of them and only 1 was malignant case, 6 cases were still
unsatisfactory.

Bethesda category 2- “benign” results were obtained in 60%
to 70% of thyroid FNABs. Also in our study these category
is most wide category- 63% of all cases and most cases are
included in the groups Il and I1I (36-65 ages) equally. Col-
loid goiter was the most common thyroid lesion diagnosed,
included colloid goiter with hemorrhage, colloid goiter
with cystic degeneration or with adenomatous hyperpla-
sia. The other benign lesions diagnosed were Hashimotos
thyroiditis, de Quervains thyroiditis and thyroglossal duct
cyst. Mondal S.K. et. al. [29] found that 87,5% of their
cases were benign, reported by “The Reporting System for
Reporting Thyroid Fine Needle Aspirates”. Rate of malig-
nancy reported on follow-up HPE was benign 4,5%. But in
study by Park et.al. [18] the percentage of FNA diagnosed
in category 2 was only 40,6% (Fig. 1, Fig. 2).

Introduced by the Bethesda classification, AUS or FLUS
is a category that covers a heterogeneous group of lesions
that contain architectural abnormalities of follicular cells
and/or nuclear atypia. The cytomorphologic interpretation
of AUS is subjective; therefore the rate of AUS diagnosis
is variable among institutions and pathologists. Shi et al.
[30] found that the eliminating the use of AUS/FLUS as a
diagnosis considerably decreased FNA sensitivity, increas-
ing false positive and false negative rates while escalating
inter and intra-observer variability. Bethesda Category 3,
has been ascribed a malignancy risk of 5-15%, but the prob-
ability of malignancy in AUS/FLUS specimens remains
unclear. Ho A.S [16] study objective was to determine
the risk of malignancy in thyroid FNAs categorized as
AUS/FLUS at a comprehensive cancer center. Of patients
with an FNAB initially categorized as AUS/FLUS, 64.7%
(350/541) underwent immediate surgery, 17.7% (96/541)
had repeat FNAB, and 17.6% (95/541) were observed.
Repeat FNA cytology was AUS/FLUS in 38.5% (37/96).
From nodules with two consecutive AUS/FLUS diagnoses
that were resected, 26.3% (5/19) were malignant. Malig-
nancy rates in nodules with AUS/FLUS cytology are higher
than previously estimated, with 26.6-37.8% of AUS/FLUS
nodules harboring cancer. Kiernan et.al. [21] in their 5
year single-center experience divided patients undergoing

© GMN

thyroidectomy into pre-BSRTC(1) and post-BSRTC(2).
They compered proportions of each FNAB category and
malignancy rate in each group. The group 2 results included
26% of AUS/FLUS. There were more indeterminate FNAB
diagnosis overall (30 vs 45%). The rate of cancer in suspi-
cious for FNAB lesions increased from 44 to 65% (p=0,07)
in group 2. Eighty-eight (14,6%) of he the 600 patients who
underwent FNAB were interpreted as indeterminate(cells of
undetermined significance) and mainly included in group
Il and Il1. The 54 patients undergone thyroidectomy and
19 cases were found to have nodular goiter, 24 follicular
adenomas, 11 cases were cancer (9 papillary and 2 fol-
licular cancers). Risk of malignancy in Bethesda category
3 was 20,4%.

Malignancy rates of FNA is about 20% was reported by
some studies, but low malignancy incidence in FL emerging
from study by Bonzaninim et.al. [4]. Among the malignan-
cies 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, generally, among all thyroid cancers. Only
6,3% of our cases were included in the category 4-FNA in
our study, most of them were in II and III groups. The 26
patient undergone thyroidectomy. After histologic examina-
tion 12 cases were cancer (FVPTC and PTC), remaining
cases were adenomatous hyperplasia. In our study this
category carries high malignancy risk.

= TR WS
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Fig. 3. 24 year old patient (S. H. N-195). FNAB shown
nuclear enlargement, and nuclear irregularities including
pseudoinclusions. Outcome of this case was papillary thyroid
carcinoma (Papanicolaou stain, 40x cytological smear)

The high-risk ‘suspicious for papillary thyroid carcinoma’
(SPTC) is a clinically relevant diagnosis in the cytological
interpretation of thyroid aspirates. Study by C.G. Theoharis
et.al. [19] revealed that a total 0of 43(1,3%) FNABs the 2468
patients were diagnosed as suspicious for malignancy;
all were suspicious for papillary carcinoma. Only 86,7%
showed PTCs actually after surgical resection. In our study
we diagnosed 12 cases (2%) as suspicious for malignancy.
All age groups are nearly equally affected, more cases de-
tected only in I group. All cases were surgically removed.
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After histologic study all diagnosed as PTC except one case
diagnosed as nodular goiter with papillary hyperplasia.

According to Y.Jo. et.al [20] 7% of cases were malignant
in their study. Rate of malignancy was 98, 1%. The result
conducted by Montal et.al [29] was nearly the same (4,7%)
of our results(5%). From 30 malignant cases, 14 included in
I group. Patients were classified as positive for malignancy
cytologically: 22 patients had a cytologic diagnosis of PTC,
4 patient medullary carcinoma, 3 patients- anaplastic carci-
noma and 1- diffuse large B-cell lymphoma. All diagnosis
were confirmed histologically (Fig. 3).

Conclusions: This is the first study conducted in Georgian
Population, which reflect the Bethesda Classification Sys-
tem based cytological diagnosis. Our research has shown
that Bethesda Classification system is a good approach
for patient assessment according to the results reflects
general trends in the spread of disease by age groups. Each
diagnostic category of this system conveys specific risk of
malignancy, which offers guidance for patient management.
Our study showed that the probability of benign nodules,
similar to other works, is high in the cases from Georgian
clinics, encountered 63,3%. Benign nodules are most com-
monly found in the group II and 111, which are middle age
groups. Benign diagnosis were only 7% in the Group I
and 6,3% in the group IV, compared to 27,3% in the group
I and 22,6% in the group IV. Bethesda 3 or AUS/FLUS
category, which is the most heterogeneous class, accord-
ing to our study caries the rate of malignancy 20,4% and
most commonly encountered in group II and III. Bethesda
category 4-Follicular lesions encountered only 6,3% of all
cases in our work and it carries high risk of malignancy,
similarly includes middle age group most commonly.

According to our study particularly noteworthy and inter-
esting was the first age group (20-35 years) because most of
the diagnosis of Bethesda 6, which are malignant cases was
encountered in this age group. Based on our data, it should
be noted that there are very high probability of cancer in
young age group and it carries high risk of malignancy. This
is the bases for further studies in these directions.
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SUMMARY

DISTRIBUTION OF THYROID PATHOLOGIES IN
DIFFERENT AGE GROUPS IN GEORGIA

Barabadze E., Burkadze G., Munjishvili V.
D. Tvildiani Medical University, Thilisi, Georgia

We aimed to analyze the diagnostic criteria proposed by the
Bethesda System for reporting thyroid Fine needle aspira-

© GMN

tion biopsy (FNAB) results. FNABs of 600 patients were
performed during 1-year period (2013-2014) in Georgian
hospitals (Tbilisi Cancer Center, New Hospitals, National
Screening Center). Based on our clinical, ultrasound, FNAB
and histology results we define how each diagnostic cat-
egory of the Bethesda System is distributed among age and
sex groups of the cases included in this work. The patient
age range was from 20- to 80 years and grouped them
in four age groups: I group 20-35 years (n=87), II group
36-50 (n=243), III group 51-65 (n=206) and IV group 66-
80(n=64). Histologic correlation was made, defined rate
of malignancy. Each diagnostic category conveys specific
risk of malignancy, which offers guidance for patient man-
agement. Our study showed that the probability of benign
nodules is high in our cases, encountered 63,3%. Benign
nodules are most commonly found in the group II and II1,
which are middle age groups. Bethesda class 3 or AUS/
FLUS category, which is the most heterogeneous class,
carries the rate of malignancy 20,4% and most commonly
encountered in group Il and I11. According to our study par-
ticularly noteworthy and interesting was the first age group
(20-35 years) because most of the diagnosis of Bethesda
class 6 or malignant category was encountered in this age
group. Based on our data, it should be noted that there are
very high probability of cancer in young age group and it
carries high risk of malignancy.

Keywords: FNAB, thyroid pathology, Bethesda system,
age groups, Georgia.

PE3IOME

PACIPEJIEJIEHME IATOJIOT MU IIIUTOBUTHOM
KEJIE3bI B PASHBIX BO3PACTHBIX I'PYIIIIAX
B I'PY3UN

Bapab6anse E.P., Bypkanze I.M., Mynzknmsuiau B.B.

Meouyunckuii ynusepcumem um. /1. Teunouanu, Tounucu,
I py3us

Ienbto nccnenoBaHys SBUIACh OIIEHKA TUATHOCTHYECKHUX
BO3MOYKHOCTEH TOHKOMUIOJIBHOM aCIMPaliMOHHON ITyHKIH-
onHoi 6uoncuu (TAIIB) cucremsr Bethesda st BoisiBiie-
HUS 3JI0KaYECTBECHHON OIyXOJIM ILMUTOBUIHOMN KEJIEK3BL.
ToHKoHMrOJNIbHAS ACIUPAIMOHHAS ITyHKIMOHHAsT OUOTICHS
IIMTOBUIHOM kene3bl y 600 marueHToB Oblj1a OCYIIECT-
BJICHA B TEUEHHE OJJHOTO rojia B OONIbHHUIIAX Pa3TUIHBIX
peruoHoB I'py3uu. BritoueHHele B uccieJOBaHUE Ia-
LUEHTHI OBLITN pacIIpeliesIeHbI C yYeTOM BO3pacTa, 1oJja,
JTAHHBIX YIABTPa3ByKOBOIO U KIIMHUYECKOT0 00ce10Ba-
Huil. 3a Bcemu npotokonamu TAIIB cienoBana auaruo-
cTudeckas cxema cucreMbl Bethesda st muToBuaHO#M
skenesbl. Bo3pact manuenToB coctaBui 20-80 net; manu-
EHTBI OB Pa3JIeJICHbl Ha YeThIPE BO3PACTHBIC TPYIIIIBI:
I rpynna (n=87) - 20-35 ner, II rpynna (n=243) - 36-50
nert, III rpynna (n=206) - 51-65 u IV rpynmna (n=64) -
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66-80 neT. YcTaHOBJIEHA THCTOIOTUYECKAst KOPPEIISIIIHS,
ompejeseHa CTETEeHb 3I0Ka4eCTBEHHOCTU. Pe3ynbprarsl
HCCIeA0BAHMS BBISIBUIH, 4TO B 63,3% 13 Bcex ciiydaeB
BCPOATHOCTH ]106p0Ka’-IeCTBeHHLIX Y3J0B BBICOKasd.
JloOpokauecTBEHHBIC y3JIbl B OOJBIIMHCTBE CllydyaeB
BcTpeuarores B II u 11l rpynnax, sABiasomuxcs cpeHe-
Bo3pacTHbIMU rpynnamu. Bethesda 3- wnu AUS/FLUS
KaTteropus, ABJIAr0MasCsa CaMbIM I'€TCPOTrCHHBIM KJIaCCOM,
HMMeEET CTeIeHb 370KkauecTBeHHOCTH 20,4% 1 Hanbosee 4acTo

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

Bcrpedaercs Bo I u Il rpynmax. CoracHO mpoBeIeHHOMY
HCCIIEI0BAHUI0, 0COO0TO BHUMAHUS 3aCITy’KUBAIOT TaHHBIC
I Bo3pactHoii rpymiisl (20-35 jeT), Tak Kak OOJBIIMHCTBO
ciy4aeB ¢ quarno3om Bethesda 6- wim 310Ka4ecTBEHHOIM
KaTeropyy BBISBICHO MMEHHO B 3TOI BO3PACTHOM IpymIie.
OCHOBBIBasICh Ha JAHHBIX HCCIICIOBAHUS, aBTOPBI JETIAI0T
BBIBOJI, YTO B 3TOW MOJIOZON BO3PACTHOM rpymIe OTMEYEH
BBICOKHH PUCK 37I0KaY€CTBEHHOCTH C OYEHb BBICOKOI Bepo-
ATHOCTBIO pakKa.

Mgboydy

oMolgdMo xodggaeol Jsmmamaool aobsFoamgbol magoligdymgdsbo
bbgoolbgs sbsgmddog xagxdo Lss@mggarmdo

9. doM5d5dg, . dyd3odyg, . dgbxodgogno

©. Bgoeeosbols Lob. Lodgooiobm gbogg@lodg@o, mbdognolo, bss@mnggarm

600 3530963 Lodstmggenml Gsdwgbody bsdgwoio-
b oFglgdyagdsdo 1 Farols gobdogermdsdo hoy-
Botes Fgdombgdlosbo sbdodsEoygm-domaloygmo

3380935, 33 g3odo hodmygao yggeos 35309b@0
aoobofomes sbisgol, bjgbol, gan@@sdaygdomo

s Jaobogygdo ggenggol dmbsgdgdol dobgogom;
dgaolgds gobbm@izogmos dgHgbpsl bogm-
nsdm@obem  LolEgdol dobgogom. 353096@gd0l
sbsgo - 20-80 Fgao. woxaygngos dmbps mmb
sbogmd@og xaunew: I xyyno (n=87) - 20-35
Farsdwg, I xgyxo (n=243) - 36-50, III x50
(n=206) - 51-65 s IV xgygo (n=64) - 66-80 .
3odmgam gboan 0dbs JolGmenmpog®o jm@gmsos,
Mol dgogaosi3 aobolisbmgds sgmgoligdbosbm-
ol Lobdo@yg. goodygs, @md ggmommgolbgdosbo
3356dgd0l s@ligdmdbols sandommds 4odm 3ga g

3530963 gddo dowognos o Yggbodsdgds 63,3%.
ggmogomgolgbdbosbo 3gobdgdo ygu@dm bdodow
33bgogds II s I sbsgmddog xy 9y do. Bethesda
3-(AUAUS/FLUS), &mdgeoi 39690 my9bge ganslils
Fomdmowy 9bl, yggansbg bdodoe ygbgogds I s
I sbogmddog xayndo, bopsi sgmgolgdosbm-
b0l Lobdomg dggliodedgomes 20,4%-. 3gemgg30l
dobggom, yoblsggmgbom slsbodbogos T sbo-
3M0M030 x39x50 (20-35 Farol),gobsowsb 53 obisgdo
>@0b0dbs  mbgmemaoyg®o 30mEglols yggmoby
d9B0 sgmdsmmds - Bethesda 6 s@dmhbps LFm@go
od Slogmdmog xamndo. 3gmggol dgogagooosb
3°0mdobs®yg, Bo®obgdoMo xo®ggaol 3odml os@-
Lgomdols sEdsmmds ooy shogasbMes slisydo;

Lfmogo gl xaga0 9bes hsomgsgmmls sgmgolgdo-
obmdols do@sgno @olgols do@omgdans.

BUIUMBII CBET U KOKA UEJIOBEKA (OB30P)

Tuoanze AJ., *duxsaunze J.H., 'Kanuranze A.I., ' Ksauanze U /., Lxsenunanu H.B., 2UukBuaanse A.3.

YTounuccruii 2ocydapemeennviii MeOUYUHCKU yHUGEpCUmen;
2Tounucckuil 2ocyoapemeennviil ynugepcumem um. M. Jpicasaxuweunu, Ipysus

Koxxa - HapyXHBIH ITOKPOB UYeIOBEKA, 3alUIIAIOIINI
TEJIO OT UUPOKOTO CHEKTpa BHEIIHUX BO3ACHCTBUH,
y4acTBYeT B JIBIXaHHH, TEPMOPETYISIIIUN, OOMEHHBIX
npoueccax. Kpome Toro, koxxa npecTaBiseT OrpOMHOE
perienTopHoe nosie 00Jn, TaBICHUS, BOCIPUSATHS TEM-
nepatypst u [1,4,7].
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L[BCT KOXXH OIPEACIACTCA COOTHOIICHUEM COACPIKAHUS B
Hel KpacHOIro, CUHEIr0, JXCJITOr0 U YCpHOro IMUIrMCHTOB.
KpaCHHﬁ OBCT obecreurBacTCs MNPUCYTCTBHUEM B KallnJi-
JIsIpax KOXXH OKHUCJICHHOT'O reMorno0ouHa. PeﬂyquOBaHHLIﬁ
B KOXKHBIX BEHAX reMONIOOUH npuaacT KOXe CHHUI IBCT,
JKEJITHIN LBET 3aBUCUT OT MMPUCYTCTBHUS B KOKC KAPOTUHOU -
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JI0B, a ‘-IGpHI:-Iﬁ IBET U OTTCHKU KOPUYHEBOIO - OT IMT'MCHTA
MenaHuHa B anunepmuce. [locnennmii siensercsa Haubomee
3HAYMMBIM B OKpacke KOKH 4eJIOBeKa.

IIBeT koM yeOBEKa ONPEACISAETCS YEThIPbMsI [€HaMH,
OTBETCTBEHHBIMHU 33 BBIPAOOTKY NMHUTMEHTA MEJaHHHA.
I'eHbl 10KaNU3YIOTCS B YETBHIPEX Pa3HbIX XPOMOCOMax.
Yem Oombliie B KJIETKE aKTUBHBIX T'€HOB, 3aITyCKaIOLIUX
CUHTE3 MEJIaHMHA, TeM TEMHEE €€ OKpacka. MelaHuHbI
- aMOp(HBIE TUTMEHTHl TEMHO-KOPUYHETO M YEePHOTO
LIBETA, COAEPIKAIIUECS B BOJIIOCAX, KOKE U CETYATKE INIa3.
On obpa3zyeTcst MpH MOJUMEPHU3AIUN MPOJYKTOB OKHUC-
JICHUS TUPO3MHA B KJIETKAX 3MMUAEPMUCA - MEJIAHOLUTAX.
I'panyiibl ¢ MENAaHUHOM - MEJIAHOCOMBI, TPAHCIIOPTUPYIOT
UX KEPaTMHOLUTAaMU, KOTOpbIE BIIOCIEACTBUU IOIVIONIA-
10T YABTPadHOICTOBBIC JIyYH W MOSBISICTCS 3arap KOXH
[27,33,48].

OOI111eU3BECTHO, YTO B XO/I€ IBOJIIOIMH BCE KHBBIE CYIIle-
CTBa MPUCIIOCAOINBAIOTCSI UCIIOIB30BaTh YHEPTHIO BCEX
YacTel CHEeKTpa COJHEYHOW SHEPrHH: BHIUMYIO YacTh
cBeTa - s (hOTOCHHTE3a, HHPPAKPACHYIO - VIS TEIlIa,
YIABTPa(HOJIETOBBIC JIyYH YYaCTBYIOT B (DOTOXUMHUIECKOM
CUHTe3¢ BUTaMHHA D, KOTOpBII UTpacT BaKHYIO pPOJb B
obmere (ocdopa U KabIsl JKUBOTHBIX U UCIOBCKA.

B3anmMoneicTBys ¢ KoKl 4es10BeKa 4acTb OIITUYECKOTO 13-
JIy4EHUs] OTPAKAETCS, PACCEUBAETCS, 4 YaCTh MOITIONIAETCS,
IpoxoJis yepes TkaHu [8].

buonoruueckoe 1elcTBUE CBETOBOTO U3JIyUYCHHUS 3aBUCUT
OT CTENEeHU ero NMPOHWKHOBEHHs B TKaHW. Yem Oosblie
JUIMHA BOJIHBI, TEM CHJIbHEE JieiicTBHE n3nyueHus. Mudpa-
KpacHbIe JIy4d MPOHHUKAIOT B TKaHb Ha NIyOMHY 110 23 cM,
BU/IMMBIH CBET - 10 1 cM, ynbrpaduoseroBbie tyqn - Ha 0,5-1
MM. H(pakpacHbIe JTy4u MPOHUKAIOT B TKAHU IITyOKe, ueM
JpyTHUE BUJIbI CBETOBOM SHEPTHH, BBI3BIBAIOT IPOrPEBaHUE
BCEH TONIUM KOXKM U YaCTUYHO - IOAKOKHBIX TKaHEH.
JlelicTBys uepes 3pUTENbHbIN aHAIU3aTOP, BUAUMBIN CBET
COCTOMT M3 CEMH IIBETOB - OT KPACHOTO JI0 (hHOJIIETOBOTO
U [TPOHMKAET B KOXY Ha IIyOuHy 1 cMm.

3puTenpHOE BOCTIPUSTHE BUIUMOTO CBETA U €T0 I[BETHBIX
KOMIIOHEHTOB BJIMSIET HA LICHTPAJIbHYI0 HEPBHYIO CUCTEMY,
COOTBETCTBEHHO HA IICUXUYECKOE COCTOSHUE YEJIOBEKA.
YcTaHOBIIEHO, UTO KENTHIN, 3€J€HBIM U OpaHKEBBIN 1IBETA
OKa3bIBAIOT OJIArOMPHUSITHOE BO3/ICHCTBIE HA HACTPOCHUE
YelI0BeKa, CUHUI U (PHOJICTOBBIN - oTpuliareibHoe. Kpac-
HBII 1 OpaHKEBBIH 1IBETa BO30YKIAIOT EATEIBHOCTD KOPBI
TOJIOBHOTO MO3I'd, 3€JICHBII U JKEJIThI yPaBHOBEIIUBAIOT
MPOLIECCHI BO30YXK/ICHNSI U TOPMOYKECHUSI, CHHUH TOPMO3UT
HEPBHO-TICUXUUECKYIO JCATEIBHOCTh. DTH CBOWCTBA BUIU-
MOTO0 cBeTa 00yCIIOBJICHBI BO3JICHCTBUEM Ha 3PUTEIBHBIN
ananuzarop [32,64].

Bo3sneiicTBre BUIMMOTO N3ITyUeHHUS Ha KOXKY ITPOSIBIISIETCSI
KaK B BOJIHOBBIX, TaK M KBaHTOBBIX 3(deKTax, KOTOpbIe
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3aBUCST OT JUITMHBI BOJIHBI. Kak yxke ObLIO OTMEYEHO,
BOJIHOBOE BO3/ICHCTBUE XapaKTEPU3YETCsl OTPAKECHUEM,
paccerBaHHEM M MMOIVIOIEHUEM BOJIH; KBAHTOBBIN et
BBIPaXKAeTCsl B POTOXMMHUUECKOM, (POTORICKTPUIECKOM H
dhoromurryeckoM ¢ dekrax [8].

KBaHTBI BUIUMOTO M3IYYCHUS, [0 CPABHCHHIO C MH(pa-
KpacHbBIM, HECYT 00JIee BEICOKYHO SHEPIUI0, OTHAKO, 0C000e
BJIMSIHUE 3TOTO U3JIyUYEHHMsI Ha KOXKY OCYIIECTBIISIETCS Ha
IpaHMIIAX CICKTPa ¢ MH(PAKPACHBIM U YIBTPAPHOICTO-
BBIM JIy4aMH, OKa3bIBasl TEIJIOBOE M XMMHUYECKOE BO3-
JICUCTBHE.

Pa3Butue poTomuHaMUICCKOM U JTA3EPHOM Tepanuu 1aau
TOJTYOK JUTst O0Jiee MTyOOKOro HayYHOTO U3yUYCHHs OHOIIO-
rudeckoro 3 exra nevicteust Buanmoro ceeta (400-700
HaHOMETpPA) Ha KOXKY YelIOBEKa.

JeiictBrue (HOTOHOB BHIAMMOIO CBETa Ha KOXKY YEJIOBCKa
MMEET [BOMHOM XapakTep: IEepBOE - 3TO MONIOUICHUE
(hOTOHOB KOXKEl, KOTOPOE BBI3BIBACT PSJI XUMHUYECKUX
MpOLIeCCOB B HeM. B wacTHOCTH, 9HEprusi OTOHOB repe-
Jaetcst xpomodopam, COOTBETCTBEHHO (OTOH IMpeKpa-
[[aeT CYIIECTBOBAHUEC. DTHM 00yCIaBIUBACTCS IIyOMHA
MIPOHUKHOBEHMSI BUJJUMOTO cBeTa. Bropoe - paccenBanue
BUIMMOTO CBETA ITOCJIE MaJACHUSI Ha KOXY, UTO CBA3aHO C
JUTMHOM BONHBI [22]. B yacTHOCTH, KApOTHH MaKCUMAaJIbHO
MOTYIONIAET AIMHY BOIHBI 405 HM. M3 9HJIOT€HHBIX BELIECTB
BUJIMMBII CBET BOCIIPUHUMAIOT MEJIaHUH, BOJ1a, pubogiia-
BUH, reMor1o0uH 1 ounnpyouH. [Ipu poropnHamuyeckoit
Teparuu Ha oppupUH JEUCTBYET AJIMHA BOJIHBI >650HM, a
Ha MEJIaHWH OKa3bIBaeT BIHMSIHUE Kak HH(paKpacHbIH, TaKk
U yABTPa(pHOJICTOBBIH U MOJIHBINA CIIEKTP BUIMMOTO CBETa
[22]. IIpu 3TOM CTUMYTUPYIOTCS MPOLECCH JeKapOOKCH-
JUPOBAHMS THPO3HMHA C IMOCIEAYIOINIMM 00pa3oBaHHEM
MeJlaHWHA B KJIETKaX HIMMOBUIHOTO CJIOS dMuiepMuca (B
MeJlaHOIMTax ). MeJTaHOUUThI CEKPETUPYIOT U BBIICIISIOT
rpaHylibl MEJIaHWHA B OJHM3JIekKalie SMUACPMOLMUTHl 1
BBI3BIBAIOT MUTMEHTAIINIO KOXKH.

YcTaHOBIIEHO, YTO TOMUMO YIIBTPA(HOIETOBOTO U3y YECHHUS
W BUJMMBIH CBET B OoJbiuX 103ax (405-436 HM) MOXKET
BBI3BATh 3PUTEMY KOXKH [62], OTHAKO MEXaHU3M JCHCTBUS
9TOTO SIBJICHUS MOTHOCTHIO He n3yueH [53]. [Ipennonararor,
9yT0 BUAUMBI cBeT (405-436 HM) BBI3BIBACT AMJIATAIIUIO
KaluUISIPOB U CyOKaIMIUIIPHBIX CIUIETEHHH BEPXHETO CIIOST
koxu. [Ipu 3ToM cooTHOLIEHNE 00pa30BaHuUsI CBOOOIHBIX
PaJMKaJIOB B KOXKE 1OJT BO3/ICHCTBUEM YIIBTPa-(hHUOJIETOBBIX
1 BHIMMBIX JTydel koeomercs B peaenax 67% u 33% [25].
[IurmMeHTanus KOXKU yBEIUYUBAETCS M0/ BO3JAEHCTBUEM
yasrpaduoseroBbix tyuei [30,51], onHako TOT ke 3hdhexT
MOYKHO HAOJIFOATh U MPH OONYYCHUH KOXXH BUAUMBIM U
ommwxkHUM uHppakpacHeiM cBetoMm (390-1700 uwm) [36].
JuddepeHnnpoBka NpUUUHBI TUTMEHTALINY IO/ BO3JCH-
cTBHEeM BUIUMOro cBeta (385-390HM) He cOBCeM MOHSATHA
[47] BBHIY TOTO, YTO HCCIIEAOBATENN IIPUMEHSUTN (PUITBTPHI
paznu4Horo THmna. J{is moiy4eHus CTaH apTU3UPOBAHHOTO
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BHUIUMOTO JIy4a HCIOIb3YOTCS Pa3IMYHbIC (PUIBTPHI -
3epKaja, MOIMIOLIAloIIKe TEIUI0; OpraHN4YecKoe CTEKIIO,
KCCHOHOBBIC JIAMITbI, BOJSTHBIC PHIBTPHI [37].

Ha ceronusaiHuil AeHb XOPOILIO U3Y4YEH KaHLIEPOI'CHHBIN
a¢dexr ynsrpaduoneroBoro usnydenus (290-320 um u 320-
400uM) [34], cpaBHUTEITHHO ILIOXO - POJIb (DHOJICTOBUX JTy4ei
BUJIMMOTO criekTpa. JlintesbHoe Bo3neicTBIE SHEepruei (uo-
netoBbIx srydeit 240, 140 u 75 KIDK/M IaeT TOT *Ke KaHIEepo-
reHHbId A ekt koxu [23]. [Tpn ncronb30BaHNKM KCEHOHOBBIX
JIaMIT ¥ Pa3iM4HbIX (DUIBTPOB, (PUONETOBBIC JyUH JTMHON
BOJHBI 420 HM BBI3BIBAIOT CXOIHBIC C YABTPA(pHOICTOBBIM
THCTOXUMHUYECKHUE U3MEHEHUsI B KJIeTKax Koxku [S0].

Hoffman-Dorr et all [29], ycTaHOBHIIH, YTO BUITUMBIE JTyUH
JnHO# BoTHBI 400-500 HM BBI3BIBAIOT B KOXKE YBEITHMUEHHUE
KOHIICHTPAIIMHA aKTUBHBIX (POPM KHCIOPOAa U MYTAIUIO
JIHK u GenkoB.

Onnako, BuauMbIiM cBeT B auamnaszone 400-800um, 24-72
IDK.CM? MCTIONB3YETCS IS HCTIPABJIEHUSI MOPLIMH KOKH €3
HapyLIeHUs CTPYKTypsl snuaepmuca [15,24,28]. Cunraet-
Cs1, 4TO aKTUBHBIE (POPMBI KHCIOpOa cliaboi KOHIEHTpa-
LUK YCKOPSIIOT IIPH ATOM POCT KJIETOK, SKCIPECCHIO T'€HOB,
ycunuBas ponudepanunio GpuOpoOdIacToB U 3aKUBICHUE
red [45,63].

3a mocIieTHUE TO/IBI OMHCaHa KPATUBHHIIA, KAK MPOSBICHUC
OIHOTO U3 BUJOB (pOTOAEPMATO3a, KOTOpast CPEIU MOJIOE-
U BeTpedaeTcs B 4-18% [35]. Ona nposBiseTcs Ha KOKe
B HE3AIUIICHHBIX OT COJHIA MECTaX, C COMYTCTBYOIIH-
MH CHMIITOMaMH - TOJIOBHAsI 60k, PBOTA, OPOHXOCHA3M,
oOmas cinabocth, cunkorne [26]. [IpuunHoii 3a0oneBaHust
CUUTACTCA (I)I/IOJ'IGTOBaH 49acCTb CICKTpa }IHHHOﬁ BOJIHbI
400-500 uMm [54,601].

VYV NOXWIBIX JIML BCTPEYACTCS XPOHUUYECKUM JEpMaTHT,
Kak (hoTouyBCTBUTENBHAs (hopMa dK3eMbI actinic reticuloid
[20], koTopast mposiBIIETCS P BO3ACHCTBUM JTy4a, JITHHON
BostHbI 600 HM [39]. [Ipn HEMOCPENCTBEHHOM BO3/ICHCTBUM
COJIHEUHBIX JTyueil HaOIroaeTcs Takke (POTOTOKCHIECKast
u poToaepruyeckas peakiuu koxu [40].

Oco0oe MecTo 3aHMMaeT Takxke 0oJe3Hb nopdupHs, B
OCHOBHOM, HaCJI€ICTBEHHast 00JIe3Hb, BHI3BAHHAS BO3/ICH-
cTBHEM BUIUMBIX Jiydeii [43]. [lopdupus nim nopdupu-
HOBasi 00JIe3Hb, TIOUTH BCETa HACJIEICTBEHHOE Hapyllle-
HUE MMUTMEHTHOT0 OOMEHa C ITOBBIIICHUEM COJICPIKAHUS
noppUpHHOB B KPOBH M TKaHsX. [Ipu 3TOM ycuiuBaercst
BbIJIeNIeHNE TTOp(UPUHA C MOYOI M KajloM. DTa Ipyrna 3a-
OoJieBaHuil, MPKU KOTOPOM HapyLIAOTCS pepMEHTATHBHBIE
IyTH 00pa3oBaHMs MOPHUPHHOB U TreMa B IIEYSHU U KOCT-
HOM Mo3ry. bosie3Hb Xapakrepusyercst HakorieHieM Gpoto-
TOKCHYECKOTO BEILIECTBA B [LJIa3Me, SPUTPOLMTAX, MOYE U
kaine. Ilon Bo3nelicTBHEM BUIMMOTO CIIEKTPA COJIHEUHBIX
JIy4yelt 00pas3yroTcst CBOOOHBIC PalUKaIIbl U IIOPAXKAOTCS
JIUINUAHBIE MeMOpaHsbl [46]. YcraHOBIIEHO, 4TO TOPPUPHH
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MOIVIOIIAET BUAMMBIN CBET B iMana3oHe cuHero 1sera (410
HM) [55]. Tlopdupus yacto nposiBisieTcs OIIyIeHHEM
JOKEHUS, TPUITYXJIOCTBIO U IOKPACHEHUEM KOXKH.

3a mocneqHee BpeMs JEPMAaTOJIOTH YacTO HCIOJB3YIOT
¢dororepanuto. [Ipu 5TOM NpPUMEHSIOT MOJIUXpOMATHYE-
CKUH, HEKOTepEHTHBIN (1y1nHa BONHEL 515-1200 HM) myinb-
cupytoiuii ceetr [49]. doToTepanusi WK CBETOJICUCHHE
- 3TO BUJ JICUCHHUS, ITPU KOTOPOM MAI[UEHT MOABEPraeTCs
BO3/ICHCTBHIO COJIHEYHOTO (CBETA) WM SIPKOTO CBETa OT
HCKYCCTBEHHBIX HCTOYHHKOB C ONPEACNICHHON AINHOM
BOJIH TaKUX KakK Jla3ep, CBETOM3IIYUAOLIHe JHO/bI, (IIto-
PECLIEHTHBIE JIaMIIbl, WJIM OYEHb SIPKUH CBET, UMEIOIIMI
MOJHBIM CIIEKTp JHEBHOTO cBeTa [5,6,42]. dotorepanus
UMeeT KIMHUYECKHH d(PPEKT B JICYCHUH OOBIKHOBEHHBIX
yrpei, ce3oHHbIX a((EeKTHBIX PacCcTpOICTB, AempecuH,
rcopuasa, 3K3eMbl, HeHpOoAEepPMHUTOB [32,64].

B ocHoBe (oroTepanuu IEXUT TEepBbIi 3aK0H (OTOOHO-
JIOTUH, KOT/Ia MOJI BO3/ICHCTBHEM CBETa BOJIHA MTOTVIOIIACTCS
Kokel. OTpa)KCHHBIH JIyd TepaneBTHYECKOro d(dexra
He naet [11]. YcTaHOBIEHO, YTO TeMOMIOOUH MOTIO-
maet AnuHy BosH 580uHM, a menanuH - 400-750 HM.
['myOvHa MPOHMKHOBEHHUS Jlyda OOyCJIOBJICHA JJIUHON
BOJIHBI, CTPYKTYpo#l u murmeHtanueir koxu [60]. Co-
OTBETCTBEHHO, 3((EKT MHTCHCUBHOTO IMYyJIbCUPOBAH-
HOT'O CBETOJIEYCHUsI 0OYCJIOBJICH CIIOCOOHOCTBIO MPO-
HUKAIOIIIETO CBETA U BO3/EHCTBHEM Ha TPEX OCHOBHBIX
xpomarodopax - reMoriioouH, Bojaa, MenanuH [12].
Hcrnonp30Barh J1a3zep WIM MHTCHCUBHBII IIyJIbCUPYIOLUN
CBET pemaeT Bpady - ¢pusnorepanest [52]. B menunune
HIMPOKO MPUMEHSETCS TaKXKe CBETOJeUeHHe cinaboit
MHTCHCUBHOCTH, UCITOJIb3YsI HEKOTEPEHTHBIC CBETOBBIC
UCTOYHHUKH - cBeToauoabl [21]. TepaneBrHueckum 3¢-
(dekToM 00Ja/1a10T CBETOUOBI B IUANIA30HE KPACHOTO
u OnmxHero uH(pakpacHoro auamnasona. OHU BO3.eH-
CTBYIOT Ha XpoMaTodopsl U ycuiuBatoT cuare3 ATD-a
B MUTOXOHApUsX [2,3,18,38,65].

Jnist ycKopeHHUst 32)KUBIICHHS PaH M CTUMYJIMPOBAHUSI PO-
cta BoJioc [21] ucnomnb3yercs CBETONEUEHNE UCTOUHUKOM
cBeTa ci1aboil MHTEeHCUBHOCTH. [Ipy cpaBHEHHH JeUEHUS
paH HEOHOBBIM J1azepoM (632,8 HM) HIIM HCTOYHHKOM Clla-
001 MHTEHCUBHOCTH, HEKOT€PEHTHOIO BUANMOIO CBETa,
CYIIECTBEHHOH pa3HHUIIBI HE 0OHapykeHo. BMmecTe ¢ TeMm,
OINITHMAJIBHBIH A QEKT MoTyUeH NpH JUIMHE BOITHBI 820 HM
[21]. YcTaHOBIIEHO, YTO OCHOBHBIM (haKTOPOM BO3/ICHCTBHUS
SIBJISIETCSl JUTMHA BOJIH, TOT ke 3()(EeKT MoiyueH U Mnpu
CTUMYJISIIIMK pocTa Bosioc [14].

B HeoHaronoruy mmpoxo npuMeHsiercst oTojaeueHre npu
TUNEpOMIMPYOUHEMHH, UCTIONB3YsI CHHE-3€eJICHBIH CIIEKTP
CBETa, KOTOPBIH CBOOOIHO IPOHHUKAET B KOXKY HOBOPOYK/ICH-
HOro [44]. icTouHMKOM CcBeTa sIBNISIETCS (IIFOPOCICHTHBIC
namnbl cuHero 1Beta (430-490 um). [TukoByro sMuccuio
450-470 HM HE UMEIOT HH YABTPApHOJICTOBBIE, HU HH(pa-
KpacHble yuacTku cnekrpa [10,41].
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B nepmaronoruu ocoboe MecTo 3aHUMAaeT TakK Ha3bIBacMast
¢doropnHamMuyeckas tepanusi. [Ipu 3TOM HCIOIB3YIOTCS
(OTOCEHCUTOPBI TPETHEro MOKoJeHHs [56] co cnekTpoM
Bo3zeicTBust cuHuii (410 HM), sxenThii (595 HM) U Kpac-
HBIH 1BETA.

[Ipu doroanHamuyecKoi Tepanuu, Ha KOXY NpeaBapu-
TENIbHO HAHOCHTCS PACTBOP aMHHOJIEBYJIMHOBOH KHCIIOTHI,
KOTOpasi pe3KO YBEJIMUYUBACT MPOAYKLHUIO MOPHUPHUHOB
OakTepusimu Propionibacterium acne, 4To pe3Ko MOBBIIIACT
BEPOSITHOCTD IMOJIOKUTEIBHOTO KIMHUYECKOTO OTBETa Ha
¢dororepanuio npu murHe BoaHbI 660-850 M [17,56].
doTonnHamMuyecKas Tepanus NPUMEHSETCS TaKxkKe JUIs
JICYCHUsI OHKOJIOTMUECKHX 00JIbHBIX. OHa OCHOBaHA Ha MU3-
OupareIbHOM MOMIOICHUH KpacHOoTO 11BeTa (A=0,632-0,64
MKM) OITyXOJIEBBIMH KJIETKaMH, KOTOPbIE (POTOCEHCUOMITH-
3MPOBAHBI MPEABAPUTEIHHO BBEJCHHBIM TOP(OUPHUHOBBIM
kpacutesieM. [Ipu 5ToM oryxosneBble KJIETKH MPOAYUPYIOT
aKTHBHBIE (DOPMBI KUCIIOPOJA ( HC;, HG™,C;) BBI3bIBAIOINE
JECTPYKIMIO U THOENb MOCIEAHNX, IPU 3TOM Hallle HC-
MOJIB3YIOT JIa3epsl BUAUMOTro criekrpa [16,17,31].

JlazepHble JIydyd UMEIOT (UKCHUPOBAHHYIO JUIMHY BOJH
(MOHOXPOMATUYHOCTE), OJUHAKOBYIO (hazy H3ITydCHHS
(hOTOHOB (KOTEPEHTHOCTD), MAIYIO PACXOIUMOCTh JIy4dKa
(BBICOKYIO HAIlpaBJIEHHOCTh) M (DUKCHPOBAHHYIO OpPHEH-
TAII0 BEKTOPOB 3JIEKTPOMArHUTHOTO MOJISI B MMPOCTPaH-
cTBe (mossipu3anuio). MexaHu3m BO3ICHUCTBUS BUTUMOTO
CIIEKTpa JIA3EPHOTO M3JIyYCHUS Ha KOXKY COCTOUT U3 (OTO-
TEpPMHYECKOT0, (OTOMEXaHNUECKOTO U (POTOXUMHUYECKOTO
cocrapistonux [13]. BriryOb Tkanu pacnpocTpaHsieTcs
MOTOK MOHOXPOMAaTHYECKOTO M3Jy4YeHHs, BHI3bIBAs M3-
OMpaTesbHYI0 aKTUBHOCTH MOJICKYJISIPHBIX KOMIIOHEHTOB
TKaHEH, B YaCTHOCTH, MEIaHUHA U OKCUI'eMOITO0HHA.
OKCHTeMOITIOOHH MOIIIONIAST TP THIIA BOJIH BHMIMOTO CBETa
418, 542 u 577 um. ipu yacToTe UMIYILCOB 1,5-40 HM cek, Ko-
TOPBIC CIIOCOOCTBYIOT O0JIee ITyOOKOMY MPOHUKHOBEHHUIO
kBaHTOB [57]. C 3TO# 1ENbI0 UCHONB3YIOTCSI PyOHHOBBIC
(nHa BomHBI 694 HM) M aJleKCaHAPUTOBBIC (AJTHMHA BOTHBI
755 HM) nazepsl, B OCHOBHOM, JIJIs IEYSHUSI TUTMEHTHOTO
nopaxeHus koxu [9]. JlazepHoe 00aydYeHHE KPOBH IPO-
BOJMTCSI TAKXKe NPU ayToTpaHc(y3nu, BO BpeMsi KOTOPOi
MPOUCXOIIUT aKTHBALMSI (DEPMEHTHBIX CUCTEM SPUTPOLIUTOB
U CHIKEHHE CKOPOCTH arrperanuy TpoMOOIIUTOB.

dorocencrOMIM3aNus - SBJICHUE MOBBIIICHUS 1yBCTBU-
TEJILHOCTH OpraHu3Ma (Yamie KOXKH M CIM3UCTBIX 000-
JIOYEK) K JIEHCTBHIO YABTPA(pHOIECTOBOTO HIIM BHIMMOTO
u3ny4yeHuil. Hexotopbsle XuMudeckue BemiecTBa (B TOM
YHCIIe JICKApPCTBEHHBIE CPEJCTBA — HEKOTOPbIE aHTHOMO-
THUKH, CYJIb(QaHUIaMUIb], TETPALUKINHBL, GTOPXHHOIOHBI
U Jp.) U NPOAYKTHI MX NMPEBPAICHUS, HAKAIUINBAsACh B
KO>KHBIX ITOKPOBax OpraHu3Ma, SIBISIFOTCSI TPUYUHOM (OTO-
AIJIEPrUYeCcKuX, (POTOTOKCHUECKUX M BOCHAIUTEIbHBIX
MPOIIECCOB Ha yYaCTKaX KOXH, MOJIBEPTIINXCS CBETOBOMY
(OOBIYHO COTHEYHOMY) OOIYUCHHUIO.

© GMN

DoToCceHCHOMIN3aTOPbI BHI3BIBAIOT JBa THIA peaKIUil
- (ororokcuueckue peakuuu u Goroamiepruu. doto-
ajuleprusi BO3HUKAeT, korna Y®-u3iydyeHne XUMUYECKU
H3MEHSIET BEIIeCTBO, OKa3aBIlIeecs Ha KOJKe TaK, YTO OHO
Ha4YMHAET BBI3bIBATH ajulepruto. PoToanaeprus BO3HUKAET
MPUMEPHO CIyCTA IojYaca Mocie Hadaja BO3ACHCTBUS
Y®-u3nydyenus 1 3aTeM paclpOCTPAHSIETCs Ha 3aKPbIThIE
OT OOJIyUeHHUS] YHaCTKH KOXKH.

dortocencubmM3aIms 00yCI0BIEHa IPUCYTCTBHEM B KOJKE
(hOTOCCHCHOMITM3UPYIOIINX BeLIeCTB. MOJICKYIIBI 3THX Be-
IIECTB, MOIJIONIAsl SHEPTHIO (DOTOHOB, MIEPEXOISIT B BO30YK-
JICHHOE COCTOSsIHHE. 3aTeM OHH MEPEeNaroT MOMIONICHHYO
SHEPTHUIO MOJIEKYJIaM KUCJIOPOJa WM JIPYTUX BEIIECTB.
B pesysbrare 00pasyroTcsi COeIMHEHUS, TOBPEKTAIOIINE
Tkanu [19,58,59].

DOTOTOKCHYECKHE PEeaKIUU MOTYT OBbITh BBI3BaHBI Jie-
KapCTBEHHBIMU CPEACTBAMHM U MHBIMH XHMHUYECKHUMHU
coequHeHUAMHU. OHHM 00yCIIOBIEHBl HEUMMYHHBIMU Me-
XaHU3MAaMU U NPOSBILIIOTCA dPUTEMOM, HAIIOMUHAIOLICH
COJTHEUHBIN okoT. CIyCTsI HECKOJIBKO CYTOK IOpPa)XKCHHAs
KOXKa HauMHAeT IIETYIIUThCSI. BO3MOXKHBI Takke OTeK,
BE3UKYJIBI U ITy3BIPH.

doToanepruueckue peakiyy 00yCcI0BICHb MIMMYHHBIMU
MexaHu3MaMu. MoJieKystbl ()OTOCEHCHOMIM3NPYIONINX Be-
IIECTB MOA ACHCTBUEM COJTHEYHOTO H3Iy4eHHUs 00pa3yroT
CBOOO/HBIC PAMKAIIBI, KOTOPHIE 3aT€M KOBAJIEHTHO CBSI3bI-
BalOTCs ¢ Oeskamu opranusma. B pesynbrare BO3HHKAIOT
COe/IMHEHUs, 00J1a/Jaloe aHTUTEHHBIMU CBOWCTBAMH U
BBI3BIBAIOIUE AJUIEPrUUCCKUE PEAKLUH 3aMENJICHHOIO
tuna. Knmauyecku (oroaniepruueckiue peakiuul OTiIn-
YalTCcsl OT (POTOTOKCHYECKUX M HAIIOMUHAIOT 3YMISIIHE
JIEPMATUTHI (B YACTHOCTH, aJUIEPTUUYECKUN KOHTAKTHBIH
JepMatuT). XapakTepHbl JUXCHU3ANNS, IIETyIICHUEe U
YTOJIIICHNE KOJKM Ha OTKPBITHIX ydacTkax Tena. Y 5-10%
OONBHBIX Pa3BUBACTCS CTOMKAS COTHEUHAsI IpUTEMA.

Taxum oOpa3zoM, MpeaCcTaBICHHBIN 0030p, co Bceil oue-
BUAHOCTBIO IMOKAa3bIBACT POJIb BHI[I/IMOfI YacCTH JJICKTPO-
MAardimMTHOI'O U3JTYyUCHMUS.

Hapashe ¢ BOLOM U KUCIIOPOZIOM, BUIUMBIH CBET SIBIICTCSA
OCHOBHBIM 3BCHOM B 3BOJIIOLMY U3HU Ha 3emiie. [locne
uccnenopannii Mcaaka Hetotona (1671 1. ) m oOHapyskeHust
CIICKTPa I[BETOB OT KPacHOro 10 (uoserororo, B XIX-XX
BEKaxX MHTEPEC YUYCHBIX K U3YyUCHHUIO OMOJOTHYECKOTO
JIeHCTBUS ATOTO SIBIEHUS HE Mpekpamaercs. OnHako, 3a
MOCJIEAHUE TO/IbI, OOJIBIIUHCTBO pabOT MOCBSIIAIUCH HH-
(hpakpacHbIM ¥ yabTpadUOICTOBBIM JIydaM; BUANMAs JKe
4acTb CBETA, HE3ACIIy’KEHHO 0Ka3aj1ach B «TCHW», CUUTAs €€
nnjedepeTHpIM HakTOPOM, 0COOESHHO ee BIHMSHHE Ha KOKY
yesoBeka. [Ipu 3ToM 9acTo 3a0BIBaETCs, UTO KOJKa UEJIOBEKa
HE OJJHOPOJHA 10 LBETY — OT YEPHOIO J0 CBETIIOT0, UMes
MHO)KECTBO OTTEHKOB; 10 CTPYKTYpPE — OT >KMPHOIO 10
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CYXOro, KOIM4YeCcTBO perentopoB u T.1. C apyroit cTtopo-
HbI BUAMMaAs 4aCTb CBCTAa UMCCT MHOKCCTBO IMapaMETPOB.
3TO BOJIHOBBIE M KBaHTOBbIE cBoMcTBa. [loMuMo JJIUHBI
BOJIHBI, HEMAJIOBa)KHOE 3HAYEHUE HMEET MHTEHCUBHOCTD,
OCBEIIEHHOCTbh, KOTEPEHTHOCTD U T. [I.

HemanoBaskeH 1 TUII ICTOUHKKA CBETA: PUPOIHBIH - COJIH-
IIC ¥ UCKYCCTBCHHBIN - JlaMIia HaKajJuBaHus, (Iroopec-
LIEHTHBIE U PTYTHBIE OCBETUTENH, CBETOANO/IbI, JTA3€PHhI.

Ecnu Ha ceBepHBIX HIMPOTaxX /I YeJI0BEKa BAXKHOE 3HAYE-
HHUE UMEIOT HCCKYCTBEHHBIC HCTOYHUKH OCBEILEHHSI, TO Ha
I0XKHBIX IIHPOTaxX HET HEJOCTAaTKa B COJTHEYHOM CBETE.

Tak BUIUMBIN CBET B OOJIBIIMX J103aX, MOYKET CTATh TOJIU-
KOM Da3BUTHUS Pa3IUYHBIX IATOJOTMYECKUX IIPOLIECCOB,
KOTOpBIA HapaBHE C YJIbTPa(HOIETOBEIM CTUMYIHPYET
o0pazoBaHKe MEJTaHMHA U IIUTMEHTAIMIO KOXKH, a TaKkKe
CBOOOAHBIX painKaioB. [locneanue MOTyT ObITh IPHYMHOI
- D)PUTEMBI KOJKHU, KAHLIEPOT'€HE3a, KPAIIMBHULIbI, XPOHUYE-
CKOTO JIepMaTUTa-9K3eMbI, JOTOTOKCUUECKHUX U POTOXUMH-
YECKHUX PEaKIMH KOXKH, OOJIE3HH KOKH MOPPUPHH.

OpHaKo, BUTUMBII CBET, UCIIOIB3YETCS B JIE€UEOHBIX IIETIX,
K pumepy (ortorepanusi, Npy KOTOPOil MalMEHT TTOBJIEP-
raeTcsi BO3CUCTBUIO COJTHEYHBIX JIy4ei WX IPKOTO CBETA
OT UCCKYCTBEHHBIX HCTOUHUKOB.

C TepaneBTHYECKOI! LIebI0 UCTIONB3YIOTCS TAKKe JIa3ephl
U CBETOJMOABI BUAUMOTO CBETa, CIOCOOCTBYIOIINE YCKO-
PEHUIO 3aKHUBJIEHHUA paH U pocTa Bojoc. DortoneueHue
MIPUMEHSETCSI TIPU THIEPOUIMPYONHEMUN HOBOPOXKICH-
HBIX, (POTOAMAHMHUYECKAs TepalHs B OHKOJIOTHH, ayTore-
MOTpaH(y31H U T.]I.

Takum 06pazom, B pOTOOMOIOrUH KOXKH BEAYIIUM (pakTo-
POM SIBJISIETCSI CTENIEHb 00pa30BaHMsl CBOOOHBIX paiKa-
JIOB, KOTOPBIE MOTYT UMETh KaK CTUMYJIHPYIOIIHUMA, TaK U
nopakaroniuii 3 Qext Bo3aeiHCTBUS.
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SUMMARY
VISIBLE LIGHT AND HUMAN SKIN (REVIEW)

Tsibadze A., ?)Chikvaidze E., *Katsitadze A.,
IKvachadze 1., 'Tskhvediani N., 2Chikviladze A.

Thilisi State Medical University; 2l. Javakhishvili Thilisi
State University, Georgia

Biological effect of a visible light depends on extend of its
property to penetrate into the tissues: the greater is a wave-
length the more is an effect of a radiation. An impact of a
visible light on the skin is evident by wave and quantum
effects. Quanta of a visible radiation carry more energy than
infrared radiation, although an influence of such radiation
on the skin is produced by the light spectrum on the boarder
of the ultraviolet and the infrared rays and is manifested
by thermal and chemical effects.
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It is determined that large doses of a visible light (405-436
nm) can cause skin erythema. At this time, the ratio of
generation of free radicals in the skin during an exposure
to the ultraviolet and the visible light range from 67-33%
respectively. Visible rays of 400-500 nm length of wave
cause an increase of the concentration of oxygen’s active
form and mutation of DNA and proteins in the skin. The
urticaria in 4-18% of young people induced by photoder-
matosis is described. As a result of a direct exposure to
sunlight photosensitive eczema is more common in elderly.
Special place holds a hereditary disease — porphyria, caused
by a visible light.

In recent years, dermatologists widely use phototherapy.
The method uses polychromatic, non-coherent (wavelength
of 515-1200 nm) pulsating beam. During phototherapy/
light treatment a patient is being exposed to sunlight or
bright artificial light. Sources of visible light are lasers,
LEDs and fluorescent lamps which have the full range of a
visible light. Phototherapy is used in the treatment of acne
vulgaris, seasonal affective disorders, depression, psoriasis,
eczema and neurodermities.

LED of'the red and near infrared range also is characterized
by the therapeutic effect. They have an ability to influence
cromatophores and enhance ATP synthesis in mitochon-
dria. To speed up the healing of wounds and stimulate
hair growth light sources of a weak intensity are used.
The light of blue-green spectrum is widely used for the
treatment of neonatal hyperbilirubinemy. A photodynamic
therapy takes a special place. The third generation of the
blue (410 nm), yellow (595 nm) and red photosensitors
are used. Photodynamic therapy is used in the treatment
of cancer as well.

Keywords: visible light, skin erythema, phototherapy,
photodynamic therapy.

PE3IOME
BUIMMBIi1 CBET Y KOJKA YEJIOBEKA (OB30P)

Muoanze A.M., Yuxsangse J.H., ‘Kauuragse A.I.,
Ksauamze U.J1., ‘lxsenunann H.B., 2uksuaanze A.3.

YTounuccruii 2cocyoapemeenmviti MEOUYUHCKUTL YHUBEPCU-
mem, *Tourucckuil 20cy0apCmeeHHblll YHUGEPCUMEN UM.
U. Jrcasaxuweunu, I pysus

buonoruueckoe NEUCTBUE CBETOBOIO U3JIyYEHUS 3aBUCUT
OT CTENEeHU ero NMPOHWKHOBEHHs B TKaHW. Uem Oosblie
JUIMHA BOJIHBI, TEM CHIIbHEE JeWCTBHE M3iydyeHus. Bos-
JICUCTBHE BUIMMOTO M3JIy4EHUsI HA KOXKY IPOSIBIISIETCS KaK
B BOJIHOBBIX, TaK U KBAHTOBBIX d(pdeKTax.

KBaHTBI BUANMOTO M3JTyUCHHUSL, 10 CPABHEHUIO C HH(ppaKpac-
HBIM HECYT 00JIee BBICOKYIO SHEPIHUIO, OJTHAKO 0CO00C BIIHS-



GEORGIAN MEDICAL NEWS
No 9 (246) 2015

HHE ITOTO U3JIyYCHHS Ha KOJKY OCYIIECTBIISIETCS Ha TPaHHIax
CrieKTpa ¢ MH(PaKpaCHbIM U YIETPAQUOIETOBBIM JIy4aMH,
OKa3bIBast TEIJIOBOE U XUMUYECKOE BO3JICHCTBHE.

YcraHoBneHo, 4To BUAUMBbII cBeT (405-436 HM) B OOJTBIIIMX
JI03aX MOYKET BBI3BaTh IPUTEMY KOXKH, IIPU ITOM COOTHO-
HIeHHe 00pa3oBaHus CBOOOIHBIX PaMKaIOB B KOXKE IMOJ
BO3/IHCTBHEM YJIbTPApHUOIETOBBIX U BHIUMBIX JIy4el
KosebseTcst B peaenax 67% u 33%.

Buaumbie myun aimHoi BostHb! 400-500 HM BBI3BIBAIOT B KOXKE
yBEJIMYEHNE KOHICHTPAIIMK aKTHBHBIX (OPM KHCIOpozia U
mytarmto JJHK u 6enxoB. Onucana KpanuBHUIIA, KaK MPo-
SIBIICHHE OZHOTO M3 BUJIOB (hOTOAEPMATo3a, KOTOpasi Cpein
Mornozaexu Berpedaercs B 4%-18%. Y NOKUIIbIX 1T BCTpe-
YaeTCcsi XPOHUUYECKUH JIepMaTHT, Kak (POTOUYBCTBHTEIbHAS
(opma sk3emsl actinic reticuloid, mpu HenocpeACTBEHHOM
BO3JICMCTBUU CONHEUHBIX Jyued. Ocoboe MecTo 3aHMMAaeT
TaKoKe 00Je3Hb MOpMUPHsS, B OCHOBHOM, HACJIE/ICTBEHHAS
00J1e3Hb, BbI3BaHHASI BO3ACHCTBUEM BHIMMBIX JIyYeH.

3a noceaHee BpeMst AepMaTOIOTH YacTo UCIIONB3YIOT (ho-
Torepanuto. ITpu 3ToM NPUMEHSIOT NOJUXPOMATUYECKUH,
HEKOTepPEHTHBIH (yHa BOSHBI 515-1200 HM) mynbcupyto-
muii ceeT. @oToTepanus WIK CBETOJICUEHUE - 3TO BUJ Jie-
YeHUs, IPH KOTOPOM MALMEHT MOABEPraeTcsl BO3ACHCTBUIO
COJTHEYHOTO CBETa WU SPKOTO CBETa OT MCKYCCTBEHHBIX
HCTOYHHKOB, TAKHUX KaK J1a3ep, CBETON3TYYaOLIie TUOIbI,
(ITIOpECIICHTHBIC JIAaMITbI, WJIM OYEHb SIPKUU CBET, HMEI0-
LM [TOJIHBII CIIEKTP IHEBHOrO cBeTa. doToTepanus umeer
KIMHUYECKHH 3P (EKT B JIeUeHNU OOBIKHOBEHHBIX yrpei,
Ce30HHBIX a)PEKTHBIX PACCTPOICTB, IENPECCUH, IICOpUa-
3a, 9K3€Mbl, HEUPOJEPMAaTUTOB.

Tepanerruueckum 3h(heKTOM 00JIAIAFOT CBETOMHObBI B IUA-
Ma30HE KPACHOTO U OJIMKHET0 MH(PAKPACHOTO JUara3oHa.
OHH BO3ICHCTBYIOT Ha XpOMATo()OPhI U YCHIIUBAIOT CHHTE3
AT®-a B MuToXoHIpusiX. 1S yCKOpEHHUS 3aKUBICHUS paH U
CTUMYJIMPOBAHHUS POCTA BOJIOC HCIOJIB3YETCsI CBETOJICUCHUE
WCTOYHUKOM CBETa cl1ab0l MHTEHCUBHOCTH. B HeoHaronoruu
HIMPOKO MPUMEHSIETCsT (HOTOJICUCHUE TP TUTICPOHIUPYOU-
HEMUH, UCIIONb3Yysl CHHE-3€JICHBI CIEKTP CBETa, KOTOPbII
CBOOOIHO MIPOHUKAET B KOKY HOBOPOXKICHHOTO.

B nepmaronoruu ocoboe MecTo 3aHUMAaeT TakK Ha3bIBacMast
¢doropnHamMuyeckas Tepanusi. [Ipu 3TOM HCIOIB3YIOTCS
(OTOCEHCUTOPBI TPETHETrO MOKOJICHHSI CO CIIEKTPOM BO3-
nerictBus cunero (410 um), xkenrtoro (595 HM) U KpacHOTO
BETA. (DOTO)II/IHaMI/I‘-IeCKa)I TCparusd NpuMEHACTC, TAKIKC,
JUIA JICHCHH A OHKOJIOTHYCCKUX 6OJ'IbHI>IX.

MexaHu3M BO3AEHCTBUSA BUIMMOTO CIIEKTpa JIA3€PHOIO
U3JIYYCHHUS HA KOXKY COCTOUT U3 (HOTOTEPMHUUECKOTO,
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(hoToMexaHMYECKOTO ¥ (POTOXMMHUUECKOTO COCTABIISIOIIHX.
AHeKcaHleI/ITOBLIe JIa3€pbl MCIOJIB3YIOTCSA, B OCHOBHOM,
AT JICUCHUA TUTMEHTHOI'O TTOPAXKCHUSA KOXKHU. HaSepﬂoe
oOiydyeHue KpOBH NMPOBOJIUTCS TaKXKe MPH ayTOTPaHC-
(hy3um, mMpu 3TOM MPOUCXOAUT AKTUBAIMS (PEPMEHTHBIX
CHCTEM SPUTPOLIUTOB ¥ CHU)KEHHE CKOPOCTH arrperanuu
TPOMOOITUTOB.
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MOLECULAR TRACING OF HETEROSEXUAL HIV-1 TRANSMISSION IN GEORGIA

Dvali N., *Chkhartishvili N., *?Sharvadze L., *Karchava M., **Tsertsvadze T.

!Infectious Diseases, AIDS and Clinical Immunology Research Center;
2], Javakhishvili Thilisi State University, Georgia

The number of new HIV cases continues to decline in
most parts of the world [27]. However, the HIV epidemic
continues to grow in Eastern Europe, where the epidemic
is primarily driven by injection drug use (IDU) [27].

The first case of HIV infection in Georgia had been re-
ported in 1989. As of December 31, 2014 there were 4
697 reported HIV cases. Majority of reported cases were
among men (73%) of which 49% were infected via IDU.
Similar to many countries in the Eastern European region,
the HIV epidemic in Georgia has entered a new phase
with number of heterosexually acquired infections rising
each year. Epidemiological data indicates that this switch
in epidemic trends is largely due to HIV positive male
IDUs transmitting the virus to their female sexual partners.
However, no genetic studies confirming linkage between
IDUs and their sex partners were done in Georgia before.
To the best of our knowledge, no similar studies have been
done in the neighboring countries.

Molecular analyses represent important tool for investigat-
ing transmission pathways among HIV positive popula-
tions [17]. Phylogenetics have been widely used to study
epidemiologically linked transmission events in different
settings, including nosocomial transmission [4,13,18],
sexual abuse [1] and between heterosexual partners
[2,12,19,21,25].

The objective of our study was to investigate molecular
epidemiology of HIV-1 transmission events between het-
erosexual couples.

Material and methods. The study was conducted at the
Infectious Diseases, AIDS and Clinical Immunology Re-
search Center (IDACIRC), which is the country’s referral
institution for HIV-related diagnosis, care and treatment. 36
heterosexual HIV-1 positive persons representing 18 epi-
demiologically linked transmission events were included.
Demographic, clinical and laboratory data were collected
through medical chart review. Information was obtained
on gender, age, transmission category, disease stage, CD4
count and viral load. Treatment naive patients with viral
load >1000 cop/mL and >18 years old of age were eligible
for the study. The study was approved by institutional
review board of Infectious Diseases, AIDS and Clinical
Immunology Research Center (Tbilisi, Georgia). Informed
consent was obtained from each participant. Prior to
analysis samples were deidentified and given unique study
numbers, epidemiological data were made anonymous.
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Genotyping

Plasma samples from all 36 participants were genotyped
at the laboratory of Infectious Disease, AIDS and Clinical
Immunology Research Center. Viral RNA was extracted
from plasma samples using the QIAampl Viral RNA kit
(QIAGEN, Hilden, Germany) according to the manufac-
turer’s instructions. HIV-1 sequences were obtained from
pol region using commercially available FDA approved
TruGene HIV-1 Genotyping Kit with OpenGene DNA
Sequencing System (Siemens HealthcareDiagnostics,
Tarrytown, NY), which enables detection of variants that
constitute at least 20% of the population. Quality control
of sequences was performed using the genetic fingerprint-
ing tool of the OpenGene software. This software allows
comparison of every new sequence to all existing sequences
in the software library’s database and guarantees that
eachsequence is unique and no cross-contamination had
occurred [10]. Interpretation of genotyping results was
performed using software available at Stanford University
website (http://hivdb.stanford.edu/).

Phylogenetic analysis

The consensus nucleotide sequence obtained from the
TruGene HIV-1 genotyping assay, consisting of 918 bp
from the pol coding region, was utilized for phylogenetic
reconstruction. Reference sequences were obtained from
the Los Alamos National Laboratory HIV Sequence
Database (http://hiv-web.lanl.gov). Multiple alignments
were created with CLUSTAL W program [24], and then
manually refined using BioEdit software version 7.2.5
[11]. Phylogenetic relationships between viral sequences
were assessed using Neighbor Joining (NJ) method [22].
NI tree was built under Kimura two-parameter model with
reliability estimated from 1000 bootstrap replicates [16].
Nucleotide distances were calculated by measuring the
pairwise distance differences using p-distance method.
Phylogenetic analyses were conducted using MEGA soft-
ware version 6.0 [23].

Results and their discussion. Among 36 patients included
in the study the median age was 30 year (interquartile
range: 28-34). Twelve (67%) males out of 18 were infected
through IDU. HIV infection among all women was attrib-
uted to heterosexual transmission from their partners. None
of 18 women had history of IDU.

Fourteen pairs had subtype A virus, three couples were
infected with subtype B and one couple with subtype G
viruses (Table).
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Table. Characteristics of Study Population
Mode of HIV Year RT PR HIV
Sample Gender Age transmission c_)f HIV. Mutation Mutation Subtype
diagnosis

P1M M 30 IDU 2006 A62V V771 A
P1F F 28 HET 2006 A62V V771 A
P2M M 29 HET 2006 - - A
M2F F 25 HET 2006 - - A
P3M M 36 IDU 2007 - - A
P3F F 30 HET 2007 - - A
P4AM M 37 HET 2007 - - A
P4F F 34 HET 2007 - - A
P5M M 31 IDU 2007 - - A
P5F F 24 HET 2007 - - A
P6M M 23 HET 2007 AG2V - A
P6F F 22 HET 2007 AG2V - A
P7TM M 44 IDU 2007 - - A
P7F F 44 HET 2007 - - A
P8M M 32 IDU 2007 - - B
P8F F 24 HET 2007 - - B
POM M 32 IDU 2007 - - B
POF F 29 HET 2007 - - B
P10M M 29 IDU 2007 - - B
P10F F 27 HET 2007 - - B
P11M M 31 HET 2007 - - G
P11F F 25 HET 2007 - - G
P12M M 28 IDU 2007 - - A
P12F F 26 HET 2007 - - A
P13M M 33 IDU 2007 - - A
P13F F 26 HET 2007 - - A
P14M M 30 HET 2007 AG2V V771 A
P14F F 30 HET 2007 AG2V V771 A
P15M M 31 IDU 2007 - - A
P15F F 29 HET 2007 - - A
P16M M 47 IDU 2007 AG2V \a A
P16F F 40 HET 2007 AG2V \a A
P17M M 34 HET 2007 AB2V \ A
P17F F 34 HET 2007 AB2V V771 A
P18M M 39 IDU 2007 - - A
P18F F 37 HET 2007 - - A

Phylogenetic analysis confirmed the existing epidemiologi-
cal link in 16 pairs with bootstrap values ranging from 88%
to 100%. Of these 16 events, viruses from 14 pairs had
genetic distance less than 0.015.

The analysis suggests that P14 and P18 pairs may have
had different sources of infection despite the existing epi-
demiologic linkage, likely resulting from nondisclosure of
stigmatized behaviors. It should be noted that in P14 pair
viruses from both partners had same mutations (A62V and
V771) despite the fact that phylogenetic analysis did not
support genetic linkage between the viruses.

© GMN

As mentioned above all 36 persons were treatment naive.
RT mutation A62V was seen in samples from 5 pairs, of
them samples from 4 pairs additionally had V771 mutation.
All 5 pairs were infected with the subtype A (Fig.).

Our study phylogenetically confirmed epidemiological
evidence for transmission linkages in 16 of 18 heterosexual
couples studied. This finding also supports national surveil-
lance data indicating increase in the heterosexually acquired
infections resulting from epidemic transition from IDUs to
their sexual partners. Similar trends have been observed
in other Eastern European countries [6], however genetic
linkages have been shown only in Georgia [7].
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After alignment with reference strains, phylogenetic analy-

ses were conducted using MEGA version 6.0. The neighbor-
joining method and Kimura two-parameter model were
used for tree construction, with reliability estimated from
1,000 bootstrap replicates. Nodes with bootstrap support
over 70% are noted. Branch lengths are proportional to
genetic distance according to the scale bar

Fig. Phylogenetic analysis of partial pol sequences from
Georgia

Molecular phylogenetics are increasingly used to address
important questions related to epidemiology and biology
of various pathogens, including HIV [28]. With regards to
field of HIV/AIDS, phylogenetics is extensively used in
various directions including as an end-point metric in HIV
prevention trials [8,15] and as a molecular epidemiological
tool for better understandingHIV transmission dynamics
[9,20]. In recent years phylogenetics emerged as the most
valuable method for more-precise determination of popu-
lations contributing to the spread of HIV. This has critical
importance for guiding prevention efforts.

Our study shows that women, who are sexual partners of
IDUs or other men with high risk heterosexual behaviors,
are at increased risk of HIV acquisition. Molecular stud-
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ies from China also show increased role of heterosexual
transmission is becoming a major risk for HIV outbreaks
in general population [2,5]. Available data suggests that
the HIV epidemic in Georgia has not spread to general
population and remains concentrated around key popula-
tions at risk [3]. Recent study on estimating HI'V incidence
in Georgia showed that IDUs and their sexual partners
together contribute to majority of new HIV infections in
the country [26]. Presented work confirms that female
sexual partners can serve as a bridge between key affected
populations and general community, such as heterosexu-
ally active adults. Therefore, prevention efforts targeting
key populations at risk and their sexual partners need to
be expanded to avoid the spread of the infection within
specific communities and beyond.

Our study is subject to some limitations, including small
sample size that limits generalizability of our findings.
Another possible limitation is the use of pol sequences
only. For example, the genetic linkage was not confirmed
in pair P14 but at the same time virus from both partners
carried the same mutations, which makes this case highly
suspicious that non-clustering phylogenetic tree could be
result of viral evolution. Availability of additional genetic
regions could have shed the light in this case. At the same
It has been shown that the pol region holds sufficient varia-
tion to allow for accurate phylogenetic reconstruction of
transmission events [14] and overall our study provides
important information for guiding public health action.
Molecular analyses represent important tool for investigat-
ing HIV transmission pathways and should be considered
for studying HIV epidemic dynamics in the country.
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SUMMARY

MOLECULAR TRACING OF HETEROSEXUAL
HIV-1 TRANSMISSION IN GEORGIA

Dvali N., *Chkhartishvili N., *?Sharvadze L.,
!Karchava M., **Tsertsvadze T.

Infectious Diseases, AIDS and Clinical Immunology Re-
search Center; 2l. Javakhishvili Thilisi State University,
Georgia

HIV epidemic in Georgia has entered a new phase with
number of heterosexually acquired infections rising each
year. Epidemiological data indicates that this switch in
epidemic trends is largely due to HIV positive male IDUs
transmitting the virus to their female sexual partners.
However, no genetic studies confirming linkage between
IDUs and their sex partners were done in Georgia before.
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The objective of our study was to investigate molecular
epidemiology of HIV-1 transmission events between het-
erosexual couples.

Viral genotypes were obtained from plasma specimens of
36 heterosexual HIV-1 positive antiretroviral treatment
(ART) naive persons representing 18 epidemiologically
linked transmission events were genotyped and phyloge-
netic analyses were done on HIV pol sequences.

HIV infection among all women was attributed to hetero-
sexual transmission from their partners. None of 18 women
had history of IDU. Fourteen pairs had subtype A virus, three
- subtype B and one - subtype G viruses. Phylogenetic analy-
sis confirmed the existing epidemiological link in 16 pairs
with bootstrap values ranging from 88% to 100%. Of these
16 events, viruses from 14 pairs had genetic distance less
than 0.015.Mutation A62V was seen in samples from 5 pairs,
of them samples from 4 pairs additionally had V771 muta-
tion. All 5 pairs were infected with the subtype Avirus.

Women, who are sexual partners of IDUs or other men
with high risk heterosexual behaviors, are at increased
risk of HIV acquisition. HIV epidemic in Georgia has not
spread to general population and remains concentrated
around key populations at risk. Our work confirms that
female sexual partners can serve as a bridge between key
affected populations and general community, such as het-
erosexually active adults. Therefore, prevention efforts
targeting key populations at risk and their sexual partners
need to be expanded to avoid the spread of the infection
within specific communities and beyond.

Keywords: HIV epidemic, heterosexual infections, mo-
lecular epidemiology of HIV-1 transmission, heterosexual
couples, Georgia.

PE3IOME

MOJIEKYJISAPHOE UCCJIEJOBAHMUE T'ETE-
POCEKCYAJIbBHOM TPAHCMUCCHUM BUY-1 B
Irpy3un

Uleaam H.O., 'Uxaprumsuan H.H., 2 [Ilapsanze JI.T.,
'Kapuasa MLK., **Ilepusanze T.H.

Yenmp ungpexyuonnvix sabonesanuii, CIIH/[a u kiu-
Huyeckot ummynonozuu, *TOunUCKull 20Cy0apcmeennbill
yHugepcumem um. H. J[orcasaxuwsunu, I pysus

Onunemuss BUY undexunu B I'py3un BcTynmia B HOBYIO
(a3y ¢ HapacTaHHUEM YHCIIa HOBBIX CIIy4aeB reTepoCek-
CyalbHOW mepenadn MHGEKIUH. DIUASMUOIOIHYECKUE
JTaHHBIE YKa3BIBAIOT, YTO 3TO, B OCHOBHOM, SIBIISETCS
pe3ynbraroM nepenaun Bupyca or BUY no3uTuBHbIX 10-
TpebuTenei HHbeKIMOHHBIX HapkoTHKOB (ITH) My»xckoro
IoJ1a K CeKCyaIbHBIM MMapTHEPaM >KEHCKOro moja. OfHako,
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TEHETUYECKUE MCCIIENOBAHUS MOATBEPXKAAOLIUE CBS3b
Mmexay [IMH u ux cekcyanbHbIMM apTHEPAMU A0 3TOIO
HE IIPOBOJUJINC.

Llenpro AaHHOTO HMCCIIEAOBaHUS SBUIOCH M3yUYEHHE MO-
JIEKYNAPHOM 3MUAEMHUOIOTHH ciiydaeB nepenaun BMY-1
MEXy TeTepOCEKCYyalIbHBIMU MTapaMH.

I'enernueckuit marepran BUY-1 Obu1 BblEIEH U3 00pas-
110B T1a3Mbl 0T 36 BUU-1 Mo3UTUBHBIX FeTEpOCEKCYaoB,
MPEACTABIAIOMHUX 18 SMUIEMHOIOTUYECKN CBS3aHHBIX
ciyvaeB nepenaun, pol yuactkun BUY-1 6buti mpoananu-
3MPOBAHBI METO/IOM (PHIJIOT€HETHUECKOTO aHaIN3a.

Bce sxeHInHbI ObUTH HHOUIIMPOBAHBI FETEPOCEKCYaTbHBIM
nyteM. Hu ofiHa U3 HUX He ynoTpeOsiia HHbEKIIMOHHBIC
HAapKOTUKH. 14 map ObUIM MHOUIMPOBAHBI CYOTHIIOM A,
Tpoe - cyotunom B u onna — cyotunom G. ®unoreneru-
YEeCKHMI aHaJIN3 TIOITBEP/IHII SITHIEMUOJIOT HYECKUE CBSI3U
B 16 mapax ¢ Oyrcrpen (bootstrep) 3HaueHusIMH OT 88 110
100%. U3 stux 16 map B 14 cnyyasx TeHeTUYECKHUE JHC-
taniun Obutd <0.015. Mytanus A62V Obiia 0OHapyxeHa
B 5 mapax, u3 HuUX B 4 ciydasx JOIOJHUTENIBHO Oblia
BbIsiBIIeHa MyTanus V771, Bee ot 5 nap Oblin nHGULU-
poBaHbI cyoTHIIOM A.

JKeHIIMHBL, KOTOpBIE SIBISIOTCS CEKCYaTbHBIMU TApTHEpaMU
[TVH wuny My>K4iH, BOBJICUEHHBIX B T€TEPOCEKCyalbHBIC
OTHOIIICHNS BBICOKOTO PHUCKA, HAXOJSATCS MO MOBBIIICH-
HBIM pUCKOM HHHIMpoBanus. Dnunemus BUY B [py3un
10 CEH JIeHb elle HEe pacIpoCTpaHWIach HA PAMKU I'PYIII
BBICOKOTO pucka. [IpoBeieHHas paboTa HoaTBepKIaeT, YTo
CEKCyaJIbHbIE MApPTHEPHI )KEHCKOTO TI0JIa MOTYT SIBIIATHCS
CBSI3YIOLIMM 3BEHOM MEXy TIPYIIaMu pHUCKa U 00IIei
MONYJSIMEN, B YaCTHOCTH, T€TEPOCEKCYaJIbHO aKTUBHOMN
4acThi0 B3pocioro HaceneHus. Ilostomy, HeoOXoauMO
pacIIUpUTh MPEBEHTUBHBIC MPOTPAMMBI, OXBATHIBAIOIINE
MOMYJISIIIAY PUCKA U MX CEKCYaJIbHBIX TAPTHEPOB, C LIETbIO
NPEOTBPAILICHHS PACIIPOCTPaHeHUs NH(EKIMH B 00LIMHAX
U 32 UX IpeleIaMH.
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THE CAUSES AND SYMPTOMS OF SOMATOFORM DISORDERS IN CHILDREN (REVIEW)

Khundadze M., Mkheidze R., Geladze N., Bakhtadze S., Khachapuridze N.

Thilisi State Medical University, Department of Child Neurology, Department of Neuroscience, Georgia

Somatoform disorders (SFD) are a complex symptom,
and often confuse the physicians with their medically
unexplained symptoms. Somatoform disorders might have
series of somatic complains, which stays undistinguished
by the physicians.

In 2010 the scholars revised the classification of somato-
form disorders to advance its rationality for the international
classification of disease — DSM-V and ICD-11. This article
compares the rationality and clinical effectiveness of current
and new diagnostic suggestions of somatoform disorders
that focus on medically unexplained somatic symptoms.
The research based on systematic review of literature
reached from Medline, PsycInfo, and Cochrane databases.
This work includes review papers and original articles on
the somatoform classification, subtypes of the diagnoses
validity, or single diagnostic principles. From all diagnostic
disorder only complex somatic symptom disorder and the
Conceptual Issues in Somatoform and similar disorders
(CISSD) replicate all scopes of current bio psychosocial
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models of somatization (construct validity) and specific
to somatization symptoms - psychological and behavioral
symptoms (descriptive validity). Predictive validity has not
yet been investigated. The multiple symptoms, the lifetime
symptom report, and complex symptom pattern reduce
clinical utility. All current and new diagnostic findings sug-
gest that complex somatic symptom disorder and the CISSD
classification seems to have benefits concerning validity
and clinical utility. The combination of psychological and
behavioral norms could improve concept and descriptive
validity, and distinguish the prospective relevant treatment.
The integrative approach of both somatic and psychological
symptom severity could also advance predictive validity
and clinical utility [1].

Multiple somatoform symptoms as depression and soma-
tization often overlap. For this purpose the study classified
some patients with somatoform symptoms followed with
depressive disorders. The study aimed to examine whether
psychobiological examinations approve the overlap of
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somatization and depression, or whether psychobiological
examinations differentiate these conditions. The research
was conducted by psychobiological examinations of pa-
tients with depression and/ or somatization syndromes.
There were investigated heritability, polymorphisms,
immune activation, hypothalamic-pituitary-adrenal axis
reactivity (HPA), serotonergic pathways, monoamino acids,
and fatty acid concentrations. The results show that many
psychobiological conditions are different in depression and
somatization. Somatoform disorders like sickness and pain
are linked to immunological activation. Genetic factors
play also role in somatic complains [11]. The other study
[13] determined to investigate whether familial risk fac-
tors play a role in development of somatoform disorders
in children and adolescents; namely the study focused to
investigate functional abdominal pain and somatoform
disorders. The research based on systematic review of
twenty-three articles. The findings indicate that familial
risk factors relate to the development of somatoform dis-
orders in children and adolescents. There were identified
the following familial risk factors: somatization of parents,
organic disease of a significant other, psychopathology of
close family members, dysfunctional family circumstances,
traumatic incidents in childhood and poor parenting. Many
presumed familial risk factors interrelated with other psy-
chiatric child conditions and are mostly generic. Children
and adolescents often develop poor mental and physical
health because of violent family conflicts, receiving bad
support and being ignored by their parents.

The aim of the study is to test the hypothesis whether the
causes of somatoform disorders rely on psychological fac-
tors, stress factors caused from social environment: within
family or outside.

The study based on a review of eighteen relevant articles.

This study analyses the hypothesis that the somatoform dis-
orders (SFD) are associated with psychological problems
such as anxiety/depression; as well the social factors play
the crucial role such as family conflicts or other relation-
ships outside family; predictor’s of SFD might be genetic
factors, and existing organic illness.

The understanding of what causes persistent MUS will im-
prove the professionals’ knowledge of these symptoms, and
will help to identify the patients with a high risk of chronic
sequence. The study investigates medically unexplained
symptoms (MUS), somatoform disorders, hypochondriasis,
and related factors.The study based on research articles
from Medline, PsycInfo, CINAHL, and Embase. The study
systematically reviewed prospective studies on patients
with MUS, somatoform disorders, and hypochondriasis.
The study investigated somatization disorder, MUS, and
hypochondriasis together as they have much in common.
The analysis excluded single-symptom unexplained dis-
order or distinctive functional somatic syndromes. For
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the interpretation of results the study used a best-evidence
synthesis. About 50% to 75% of the patients with MUS im-
prove, whereas 10% to 30% of patients with MUS worsen.
The patients with hypochondriasis show the recovery level
between 30% and 50%. The somatic symptoms cause the
MUS and hypochondriasis; the severity of the condition
influences the prognosis. Anxiety and depression do not
predict hypochondriasis. There is no sufficient empirical
evidence to identify prognostic causes in patients with
MUS, however, it is indicated that a more serious condition
at baseline has a worse result. Evidence on gender was not
remarkable. The study did not find the indication associat-
ing psychiatric comorbidity with personality traits on the
course of MUS, somatization, and hypochondriasis [6].

The dual process theory suggests that both explicit and
implicit cognitive processes play a key role in the devel-
opment and continuance of somatoform disorders (SFDs).
The patients with SFDs have a well-established implicit
illness associated self-concept, which is correlated to the
experience of medically unexplained symptoms. This
study aimed to investigate the relation between subjective
implicit relations and symptoms in SFD patients by experi-
mentally adjusting the implicit illness associated self-concept.
In study participated twenty-nine patients with SFD; they
have fulfilled an implicit association test (IAT) for measuring
the implicit illness related self-perception. After two weeks
the participants undertook an evaluative conditioning task
to adjust the implicit self-perception. After this process the
patients experienced a change toward a recovering implicit
self-concept what was apparent from the following IAT. The
patients experienced a decrease in symptom severity and
alterations in health and body related perceptions; what was
revealed from questionnaires after thirteen days of training.
The results imply that a subjective implicit self- concept could
be appropriate for patients with SFDs; the cognitive behavior
treatments for SFDs might be effective if targeting implicit
cognitive process directly [ 12]. Preceding study indicated that
patients with SFDs have apparent illness-related self-concept
and it is related with the experience of medically unexplained
symptoms. The study investigated whether implicit aspects of
illness related self concepts in patients with SFDs could be
improved towards health-related self-concept and whether this
change would have a positive influence on somatic symptom
distress. The findings reveal that it is possible to improve
implicit associations through evaluative training. After the
training the patients with SFDs showed improved in the im-
plicit assessed self-concept. After two weeks of training the
patients displayed decreased somatic symptom distress and
indicated an improvement in their explicit dysfunctional health
and corporal cognitions. The main finding from this study is
that cognitive predispositions such as the implicit self-concept
could be associated with the development of SFDs.

The possibility of high somatic symptom count is indistinct;
as well it is indistinct whether somatic symptoms are a
prediction of health problems. The study was conducted
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in North West England on randomly selected 1443 partici-
pants; these participants completed questionnaire to dis-
tinguish the series of somatic symptoms, health condition
and risk factors. The study used ANCOVAR and multiple
regressions for the data analysis whether baseline SSI
predicted health status to identify medically unexplained
symptoms. This research supports a bio psychosocial
method to somatic indicators, and not the dualistic method.
The negatively influence have childhood psychological
abuses, less than 12 years of education, separated/divorced,
and widowed individuals, and general medical illness, anxiety/
depression. Psychiatric disorders are interrelated to somatic
symptoms. The somatic symptom predicts health status. This
case apparently indicates that social factors are major stres-
sors that have long-term negative impact on individuals [1].
The objective of the other study [5] is to investigate clinical
profile, socio- demographic qualities, psychosocial stressors,
and consequence of somatoform syndromes. The scholars
examined children up to the age of 18 with unexplained
somatic symptoms during the 6-month period. The scholars
examined patients and excluded organic causes. The patients
were diagnosed using DSM-IV-TR criteria. The study revealed
that among participants forty-five children have somatoform
syndromes. Conversion disorder was the most frequent with
48.9% followed by other somatoform syndromes with 26.7%.
The frequently occurring symptoms were pseudo seizures and
fainting attacks in conversion syndrome; abdominal pain and
general body pain on somatoform syndromes. Urban children
were more affected than rural children, with 25% and 20%,
respectively. In 71,1% patients the study distinguished stress
causes as fear of school or exams. The study concluded that
children’s referral on an early stage to mental health profes-
sionals helps to recognize easier somatoform disorder and
avoid unwelcomed complications.

The further findings [14] as well agree that traumatic
experiences in pediatric and young adult patients cause
somatoform disorders. This article as well investigated
the demographic, diagnostic, and psychosocial differences
between those with and without traumatic pasts. The study
examined patients by psychiatric consultation aged from 3
to 29 years. The study collected information on demograph-
ics, medical history, current physical symptoms, psychiatric
record, trauma record, coping types, family psychiatric
and medical background, peer and family relationships.
From 180 patients the mean age was 15.1 years; the most
patients were girls with 75% and white with 71.7%. In
51.4% patients somatoform diagnosis was pain, conversion
disorders showed 28.9% of patients. The degree of trauma
was comparable to national norms, with 29.7%. Traumatic
past did not associated with age, sex, social income, dura-
tion of hospitalization, and kind of somatoform syndromes.
Patients with traumatic past had remarkably higher psy-
chiatric illnesses, 76% vs. 50.8%, previous psychiatric
care with 81.1% vs. 59.1%, parent mental disorder, 69.8%
vs. 38.6%, and family conflict 52.8% vs. 37%, patients
requiring urgent psychiatric hospitalization were 18.9%
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vs. 6.3%. The degree of trauma in pediatric and young
adult patients with somatoform disorders was analogue to
general standards. Patients with traumatic background had
distinctive psychiatric and psychosocial records. This study
emphasizes that trauma does not predict the development
of'a somatoform syndrome; however, the differentiation of
trauma is essential. Patients with somatoform syndromes
and traumatic past show distinctive features that require
evaluation and treatment adjustment.

These causes develop somatic disorders, which are pre-
sented with a series of somatic symptoms, the patients could
refer to nearly any organic pain, however, and headache
could be distinguished as one of the common complains in
patients with somatic disorder. There were investigated [8]
the occurrence and character of psychiatric complications in
vertiginous children. The scholars examined 119 children
because of vertigo in the clinic of Helsinki University Hos-
pital. Among them nine children had merely psychogenic
vertigo; the core psychiatric diagnosis was depression.
The frequency of somatoform maladies was 2.5%. Psy-
chogenic vertigo usually characterized with regular or
persistent dizziness and headaches; the main cause of
that was absence from school and relationship problems
at school or at home. The study suggests to always con-
sidering somatization, while dealing with vertiginous
children; they also suggest eliminating the possibility
of the illness and referring the patients to psychiatric
consultation. The dominance of somatoform disorders
in children is challenging to study because there are no
suitable diagnostic measures. The study indicated the
frequency of somatoform disorders followed with two
conversion complaints and one psychogenic headache;
the other psychogenic causes were depression, panic
disorder, and obsessive compulsory disorder. The most
severe cases of somatization with unknown somatic
syndromes without any organic cause are seldom but
may be grounded on depression or anxiety.

Somatoform disorders are often the core reason to refer to
medical professional and having a series of medical ex-
aminations. This study aimed to distinguish how common
is somatoform disorders in form of headaches in children
and adolescents that were neurologically diagnosed. In
study participated 276 children among them 27 children
were diagnosed with headaches. The study concludes
that professionals should not omit somatoform headaches
in the differential diagnosis of headaches; the medical
professionals identify neurological diagnoses to every 10
patient in developmental age with headaches showing signs
of somatoform disorder. The female patients were more
often affected than males; in the study group the majority
of patients were between 15 and 17 years old. The thirty
percent of patients with somatoform and conversion syn-
dromes experienced vertigo, joint and limb discomforts,
stomach discomforts, hear palpitations, back discomforts,
and chest pains [17].
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Medically unexplained physical concerns are common
in children and teen-agers in both clinical and communal
patterns. The research aimed to explore the frequency of
somatic symptoms; in the study participated 162 Italian
children and teen-agers from the Division of Child Neu-
rology and Psychiatry with emotional and/or behavioral
disorders. The study diagnosed patients using DSM-IV
assessment, and a structured interview (DICA-R). The
measuring variable was age, gender, and psychiatric status.
The gender sample distinguished 96 males and 66 females;
the age sample distinguished 70 children younger and 92
teen-agers older than 12 years. The dominant psychiatric
diagnosis among patients was anxiety, depression, depres-
sion/anxiety, and other. The diagnostic structured inter-
views (DICA-R) revealed unexplained somatic symptoms
in the patients, with 69.2%. The most common somatic
complain was headache, with 50.6%. Among younger
children abdominal complains was more common than
in teenagers. There were found no gender distinction in
somatic complains. The patients with anxiety, depression,
and comorbid anxiety-depression did not indicate more
frequent somatic symptoms. The primary care physicians,
pediatricians, and child psychiatrists in cooperation have
to diagnose patients at an early stage, prescribe treatment
timely, and avoid harmful social and school consequences
[10]. The findings indicate that somatic disorders often
occur in children and teen-agers with emotional and/or
behavioral disorders and with poor pediatric work-up.

The study [13] aimed to assess the appropriateness of
the complex somatic symptom disorder suggested by the
DSM-V somatic symptom disorders workgroups, in clas-
sifying children and adolescents suffering from medically
unexplained symptoms. The research based on review of
psychological, psychiatric, and pediatric literature. The
article assessed whether children and adolescents suffer
from somatoform disorders (SD) according to DSM-IV-TR
(prevalence, developmental course, comorbidity, risk factors,
and impact on daily functioning. The principles of the com-
plex somatic symptom disorder was defined and discussed
according to its appropriateness in classifying children and
adolescents. The study compared the suitability of the DSM-
IV-TR norms of SDs and the norms of the complex somatic
symptom disorder. The data illustrate that the DSM-IV-TR
standards are incorrect for classifying most children and ado-
lescents suffering from somatoform symptoms. The standards
for complex somatic symptom disorder are more applicable.
The study recommends including two additional parameters:
‘parental excessive concern and preoccupation with the child’s
symptoms’ and ‘high parental health anxieties’. The defini-
tion of complex somatic symptom disorder is more adjusted
to the special situation of children and adolescents than the
DSM-IV-TR standards.

It could be argued, that children and adults with somatic
disorders have same somatic complains, however, they
might differ in frequency.
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The study [16] examined the relationship of somatoform
syndromes with eating disorders. In study participated 131
women with DSM-1V diagnoses of anorexia or bulimia and
75 women who had no eating disorders. Each participant
completed measures of psychological and somatoform
disorders, and measures of bulimic behavior. The bulimic
attitude was assessed during the clinical interview. The
women who had the disorders followed with bulimia had
more acute form of disorders than anorexic women. The
disorders were: bulimia nervosa or anorexia nervosa. So-
matoform disorders associated with the bulimic behavior:
excessive exercise, laxative abuse, diet pill abuse, and di-
uretic abuse; followed with bulimic eating. The assessment
of somatoform disorder will help to formulate treatment
of patients suffering from bulimia. The study [7] aimed to
investigate the frequency of somatic disorders and medi-
cally unexplained symptoms (MUS) in elder people, and
to compare the findings between middle-aged and younger
age groups. The study is based on systematic review of the
published literature from 1966 and beyond taken from the
PubMed and EMBASE literature. The study reviewed 8
articles presenting cases of somatoform disorders or MUS
in the middle-aged (50-65 years) or older age (65 years)
group. The frequency of somatoform disorder in general is
presented with 11-21% in younger, 10-20% in the middle-
aged, and 1.5-13% in older age groups. The frequency of
MUS indicate wider varieties, correspondingly 1,6-70%,
2.4-87%, and 4.6-18%, in the younger, middle, and older
age groups; such variety of the results could explained
by the use of different tools, and poor definition of MUS.
Because of the gap in the classification of MUS, the fre-
quency rates of somatoform symptoms do not meet the
DSM-IV standards are hard to understand, and the clinical
consequence of subsyndromal somatoform disorders are
undefined. The findings show that somatoform disorders
and MUS are frequent in elder people; however these
symptoms decline after 65. The other systematic research
is required to distinguish the age-related decline of these
symptoms. The somatoform disorders and MUS are com-
mon in older populations, although the dominance rates
are lower than in younger age groups.

This research [2] investigated hypochondriasis and other
somatoform disorders (SFD). The patients with SFD
tend to refer to their symptoms as organic dysfunction or
disease, however new studies question this notion. There
is no systematic evidence on whether patients with SFD
mainly refer to somatic attributions, despite inclinations
to include somatic attributions as criteria of somatic
symptom disorder (SFD) in the forthcoming diagnostic
and statistical manual of mental disorders (DSM-5). This
study based on systematic review of quantitative studies,
which evaluates the descriptive and predictive validity of
somatic attributions in SFD. The study focused choosing
the literature describing the patients who met the DSM-1V
criteria for SED. The study results show the significant
overlap between somatic and psychological designations.
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Designation style may alter between SFD patients with and
without comorbidity. A somatic attribution style does not
regard as a positive criterion in SSD. There is a necessity
for further research on casual illness perceptions in the
complete scale of medically unexplained symptoms.

Psychogenic non-epileptic seizures (PNES) mean that these
are nonphysiologic non-epileptic events and are preferred
rather than the terms pseudoseizures, psychogenic seizures,
and hysterical attacks.

The true frequency of PNES in childhood is not definitively
known. A compilation of diagnosis encountered in reports
from large pediatric epilepsy-monitoring units identifies PNES
in 12-21% of cognitively normal referred subjects who are
definitively diagnosed after EEG recording the events in 8%.
The prevalence figures us somewhat lower when subjects are
cognitively impaired, approximating 4.7%.

The diagnosis of PNES on clinical grounds and history
alone in most instances is difficult. Often the initial in-
tervention for a suspected seizure begins at the subject’s
home by virtue of emergency medical personnel or within
the confines of the emergency department. Initial descrip-
tion may be provided by distraught family members or
available only through second hand written descriptions of
limited detail. Even with direct observation, occasionally
the event can be sophisticated enough to be persuasive for
true epileptic seizures in the absence of concurrent video-
EEG monitoring.

The clinical manifestation of PNES can resemble the semi-
ology of virtually any epileptic type seizures. Published
pediatric series offer clinical descriptions that divide more
frequently into varying types of motor manifestations than
no motor behaviors. The duration of the PNES events were
quite variable from mere seconds, particularly in regard to
head drops, staring, and eye- rolling behaviors, to as long
as 35 minutes for “generalized” convulsive type motor
movements.

Subjects commonly will announce the beginning of an
event as they begin to perceive aura symptoms of tingling,
numbness, or lightheadedness. Prolonged PNES events or
“psychogenic status epilepticus” have been infrequently
reported in the pediatric age group. However some series
of PNES cohorts note that the maximum duration of the
events exceed 10 minutes.

Unfortunately an accurate history of the actual observed
events may contain any attribute of true epileptic seizures.
There are no specific prodrome, ictal or postictal caharac-
terizations that are diagnostic. A combination of clinical
characteristics will be sufficiently suggestive to allow a
presumptive identification of PNES; however the use of
ancillary diagnostic procedures will be additionally help-
ful; The post-ictal measurement of an increased prolactin
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level has been utilized to distinguish epileptic seizures
from PNES.

Although the gold standard of PNES diagnosis is the record-
ing of a typical event with concurrent video-telemetry, the
specificity of the EEG findings is not always definitive.

Psychotherapeutic evaluation and interventions can have
success in resolving the problems contributing to PNES.
Psychiatric interventions are paramount to effective inter-
vention and good outcome. The PNES may serve the patient
as a defense mechanism against personal insecurities and
anxiety. Cognitive behavioral therapy and appropriate psy-
chopharmacologic medication for anxiety, depression and
other coexistent psychopathology needs to be managed by
appropriate mental and health professionals [4].

The symptoms of somatoform disorders vary in their nature
and frequency; however, all of them could be classified as
medically unexplained symptoms, and has psychological
causes. The study showed that the individuals that are
mentally unstable often develop somatoform disorders;
psychological symptoms may cause disease development
such as somatic disorders.

The findings indicate that somatic symptoms are predictor
of disability. Psychological symptoms may predict disease
development and treatment result [15].

The patients with somatoform disorders distinguish the
series of physical complains, that are medically unex-
plained.

The complains are following: dizziness, joint and limb
pains, stomach pains, hear palpitations, back pains and
chest pains [17]. The symptoms without known somatic
disease are somatoform, however, this should be regarded
with great precaution, and clinical examination needed to
exclude possible illness [8].

The study revealed the main causes of somatoform dis-
orders. ....

The participants of the study related to psychiatric disorders
plus physical illness were in risk factors [1]. The analysis
showed two new findings: firstly, the results revealed that
in risk factors is childhood psychological abuse, less than
12 years of education, separated, divorced, and widowed
persons, and general medical illness, anxiety/depression.
There are distinguished risk factors of psychiatric disorders
that are all related to somatic symptoms. The second finding
was that a persistent somatic symptom was a predictor of
health status [1]. Genetic factors play also role in somatic
complains. Certain results illustrate that psychobiological
conditions of depression and somatization partially overlap,
however the results as well show the differences of psycho-
biological aspects on depression and somatization [11].
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There are certain suggestions on treatment from literature;
however, the other further study is needed to distinguish
the treatment of somatoform disorders.

The additional study [9] examined and compared the physi-
cal and psychosocial implementation of adolescents with
chronic fatigue syndrome (CFS) or somatoform disorders
who were under medical control over a 12-month period.
In study participated fifty adolescents from the Complex
Adolescent Clinic at the Children’s Hospital at Westmead,
Sydney, Australia. The adolescents and their parents
fulfilled the Child Health Questionnaire on physical and
psychosocial performance. The analysis tested whether the
diagnosis correlated to the treatment. After the treatment
prescription the medical personal assessed the patients
after 4 month and 12 month. Juveniles with both CFS and
somatoform disorders showed improvement in physical
psychological performance after the 4 month of treatment,
continued 12 month. CFS was related to poor physical per-
formance and tendency towards a lengthier illness period
compared with somatoform disorders. Improvement in
teenage physical and psychosocial performance over time
implies that multidisciplinary treatment approach might be
successful for diverse medico-psychosocial performances,
regardless of diagnosis.

The poor parent physical performance developed CFS
in adolescent over time compared with juvenile with a
somatoform disorder diagnoses. The adolescents with
CFS diagnosis required longer treatment than those with
somatoform disorders. Multi modal therapeutic approach
was successful; the adolescents demonstrated remarkable
improvement in physical and psychosocial functioning over
time. The illness could be explained through both medical
and psychological approach.

The aim of the next study [3] is to establish a standard
for prevention, diagnosis, and treatment of medically un-
explained physical symptoms (MUPS) and somatoform
disorder (SD). There were conducted the Dutch multidis-
ciplinary guideline for medically unexplained symptoms
(MUPS) and somatoform disorder (SD), published in 2011.
The multidisciplinary guideline distinguished the theoreti-
cal approach for the guideline. The systematic literature
review followed by seminars with the multidisciplinary
working group trying to answer the following questions:
a) how the MUPS and SD could be prevented? B) How
MUPS could be diagnosed? C) What treatments of MUPS
are possible? Which types of treatment are most effective
for which patient? In the guideline MUPS are defined as
a group of symptoms that have many common aspects
and are best approached by unique, generic approach:
a) there is insufficient research for preventive measures
and the patient-doctor relationship in MUPS and SD. B)
To determine the diagnosis of MUPS or SD the medical
practitioners should follow somatic-psychosocial diagnos-
tic plan. C) For the approach of MUS and SD the study
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acknowledged Cognitive Behavioral Treatment (CBT) for
treatment of depressive and anxiety disorder; as well is re-
quired psychiatric consultation with a consultation letter to
general practitioners (GPs) and step-by-step care. In order
to apply the best treatment the patients were classified:
a) low risk patients could be treated by the GP. Moderate
risk patients suffering from comorbidity could be treated
by the GP too, but need case management and psychiatric
consultation. High-risk patients often have long SD history;
for this group specialist mental health treatment is required.
The Dutch Multidisciplinary guideline for MUPS and SD
suggests disease- management, offering stepped care and
case management by the GP, followed with psychiatric
consultation with a consultation letter, and mental health
in patients’ treatment for severe cases.
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SUMMARY

THE CAUSESAND SYMPTOMS OF SOMATOFORM
DISORDERS IN CHILDREN (REVIEW)

Khundadze M., Mkheidze R., Geladze N.,
Bakhtadze S., Khachapuridze N.

Thilisi State Medical University, Department of Child
Neurology, Department of Neuroscience, Georgia

The causes of somatoform disorders in children and
adolescents and clinical description of various syndromes
like hypochondric impairment, non epileptic paroxysmal
disorders, chronic fatigue syndrome, trauma and headache
are presented in this review. The modern epidemiological
evidences of mentioned conditions are also considered
which indicate on progressive increase of these diseases
for recent 20 years.

We have also discussed the standardized methods of pre-
vention, differential diagnosis and treatment of somatoform
diseases.

Keywords: Somatoform disorders, psychological factors,
medically unexplained symptoms.
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HBIX PACCTPOICTB JETCKOTO BO3PACTA
(OB30P)

Xynganze M.C., Mxeunase P.C., I'enaaze H.M.,
Baxranze C.3., Xauanypunze H.C.

Tounucckuii eocyoapcmeeHtbill MEOUYUHCKULL YHUBEPCU-
mem, Oenapmamenm 0emckoil Hegponoauu, I pysus

IIpencraBneH 0030p peTPOCTIEKTUBHON W TEKyIIeH Ha-
Y4HOH MH(pOPMaIMU 110 BOIPOCY MPUYUH M CHMIITOMOB
coMaTo(OPMHBIX PACCTPOMCTB AETCKOTO Bo3pacTa. B
0030pe pacCMOTPEHBI MPUYNHBI COMATO(OPMHBIX pac-
CTPOUCTB JIETCKOTO M MOAPOCTKOBOIO BO3PacTa W Mpel-
CTaBJICHBI KIMHUYECKHE ONMCAHMS WUITOXOHIAPUIECKHUX
pPaccTpoMCTB, HEIMUIEHTUIECKUX MapOKCH3MaIbHBIX
HapyllIEeHUI, CHHAPOMA XpOHUUYECKON yCTAIOCTH, TPABMBI,
TOJIOBHOH O0IH.

OOcyXaaroTcsi COBPEMEHHBIE STUAESMHUOIOTHIECKIE
JTaHHBIE HauOoJIee pacIpOCTPAHEHHBIX COMATO(POPMHBIX
PaccTpoiCTB, CBUIETENBCTBYIONIHE O TCHACHIIMN HX POCTa
3a mocyeqHue 2 necaruierys. IpeacTasieHsl cTaHaap-
TH3HPOBAHHBIC METOJIBI IPEBEHINH, AU(depeHIaIbHOI
JMArHOCTHKH U JICYEHUS JaHHBIX PACCTPONCTB.
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ATERTIARY HOSPITAL EXPERIENCE
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Primary immunodeficiency disorders (PIDs) are several
genetic disorders that alter the essential components of
the immune system leading to errors in differentiation,
function or both of these components [15]. There are more
than 200 reported different PID diseases with more than
140 identified gene mutations [13], affecting almost six
million individuals globally, but only 27,000-60,000 have
being diagnosed [5].

The prevalence of PID in Europe and in the United States
and in Europe is approximately 1 per 20 000 and 10 000,
respectively [13,16].

The population in the Middle Eastern countries has a higher
rate of PIDs compared to the rest for the world [22], and
it might be attributed to the high rate of consanguinity
marriage [15].

In the State of Qatar, the prevalence rate of PID in children
is 4.7/100,000 [11], in a country where consanguineous
marriage reaches up to 61% of all matrimonies [12].

The diagnosis of PIDs poses a challenge to clinicians due
to their scarcity and variation in presentation [17].

Early diagnosis of PIDs can markedly reduce morbidity and
mortality via proper intervention; therefore, it is crucial for
the Primary Care Physicians (PCPs), who might encounter
several cases of the dreaded disease, to be familiar with at
least the proper diagnosis of PIDs [3,6].

The allergy/immunology (A/I) rotation in residency was
found to be beneficial for proper referral pattern [14]. In
addition, Baptist et al. [4] showed that practitioners who
rotated under the A/I services during their residency train-
ing were more knowledgeable and confident in dealing
with this particular sub-specialty cases.

Materila and methods. A prospective and cross-sectional
study was conducted at Hamad Medical Corporation, the
only tertiary care, academic and teaching hospital in the
state of Qatar. The study took place between January, 2014
and April 30, 2014. A total of 68 pediatric residents (post-
graduate year 1-4) were targeted. In all, 68 eligible resident
physicians were included in the study.
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A self-administered questionnaire was distributed to all
pediatric residents at Hamad Medical Corporation, the only
tertiary center in the State of Qatar. Questionnaires were
distributed on-site during working hours. Participants re-
turned the questionnaire to a specified box. Each participant
was asked to complete all sections of the questionnaire.
There was no incentive for subjects to participate, and
no reminders were given. The questionnaire content was
based on previous surveys [2,3,19], but adapted to Qatari’s
system and modified for the purposes of our study. The
questionnaire was composed of five sections and a total of
56 items. These sections addressed physicians’ knowledge
regarding clinical presentation, laboratory investigations,
and associated diseases to PIDs.

The questionnaire was divided into four sections:

1. Socio-demographic data: 2 questions

2. Clinical presentations: 25 questions

3. Associated diseases and syndromes: 10 questions

4. Laboratory investigations: 10 questions

5. Laboratory results suggestive of PIDs: 6 questions
Finally, the participants were asked whether they feel com-
fortable to evaluate and treat patients with PID, and whether
they receive enough training in Immunology.

Answers to questions of physicians’ knowledge were based
on ‘yes’ or “no”.

Verbal consent was obtained before administering the
questionnaire, and participants were informed of why the
information was being collected and how it would be used.
Prior to handling the questionnaire, a statement was read
to participants informing them that their participation was
voluntary and assured that their answers are anonymous
and confidential. Approval for the study was obtained
from Hamad Medical Corporation-Ethics Committee (Ref
#13178/13).

The suggested passing score was 70% of the correct an-
swers. The chosen score was based on the passing score
used in our yearly departmental exam to assess pediatric
residents’ academic progress. One point is attained for every
correct answer. The overall score of each resident physi-
cian was calculated by adding the correct answers to the
questions included in the clinical presentation, associated
diseases and syndromes, laboratory investigations sections,
and laboratory results suggestive of PIDs (51 questions).
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Qualitative and quantitative data values were expressed
as frequencies along with percentages and mean + SD
and median and range. Descriptive statistics were used to
summarize demographic and all other characteristics of
the participants All statistical analyses were done using
statistical package SPSS, version 19.0 (IBM Corporation,
Armonk, NY).

Results and their discussion. Out of the 68 question-
naires distributed, 59 (86.7%) were returned by the end of
the study. The ratio of female to male was 1.5:1. Among
the participants, 18 (30.5%) were post-graduate year-1

(PGY-1), 18 (30.5%) PGY-2, 11 (18.6%) PGY-3, and 12
(20.3%) PGY-4. Overall, our pediatric residents answered
58.6 % question correctly.

We found that the participants answered correctly 67.5%
of the questions related to clinical presentation in PIDs.
The PGY-4 group scored the highest in this section (75%),
while PGY-2 scored the lowest (62%). An average of 70%
(PGY-1: 83%, PGY-2: 72%, PGY-3: 81% and PGY-4:
45%) of the residents failed to identify neonatal Tetany,
as a sign of Di George syndrome. Details of questions and
answers related to this category are given in (Table 1).

Table 1. Percentage of correct answers in clinical presentation. Residents were asked.:
“Which of the following should make you suspect immunodeficiency?”

Total 59, 18 (PGY-1), 18 (PGY-2),11( PGY-3), and 12(PGY-4) Percer,‘,tyzgfwered
Persistent thrush 97%
Paralytic polio after OPV vaccine 51%
Adenoidal hypertrophy * 80%
Delayed separation of the cord >3 weeks 80%
Suppurative discharge at BCG vaccine 44%
Chronic diarrhea due to giardiasis 46%
Neonatal tetany 30%
Interrupted aortic arch 49%
Severe periodonitis 44%
Microcephaly* 78%
Polydactaly* 78%
Severe dermatitis 69%
Absent tonsils 78%
Inguinal lymphadenopathy* 64%
Infections with uncommon organisms 83%
Reaction following transfusion of appropriately matched Blood 59%
Sepsis with atypical mycobacteria 75%
Polyendocrinopathy 59%
2 deep seated infections 71%
5 otitis media within 1 year 71%
2 pneumonia within 1 year 59%
Delayed wound healing 2%
Failure of an infant to thrive 85%
Autoimmune cytopenia 63%
Death of a sibling in infancy 86%
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Moreover, our trainees had also difficulty in correctly an-
swering questions related to suppurative discharge at the
BCG vaccine site (56%), severe periodontitis (56%),chronic
diarrhea due to giardiasis (55%) and interrupted aortic
arch (51%). On the other hand, our participants answered
correctly questions related to persistent thrush (96.6%),
death of a sibling in infancy (86.4%) and failure to thrive
in infancy (84.7%).

In the category of questions related to associated diseases /
syndromes with PIDs, our residents answered 59 % of the
questions correctly: 65 % (PGY-1), 53% (PGY-2), 53%
(PGY3) and 65% PGY-4, with only 50% of the participants
answered correctly the question related to Down syndrome
(Table 2).

Table 2. Percentage of correct answers related to associ-
ated diseases / syndromes Not related to PID (*)
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Comparison of performance scores between knowledge
(Table 1,2) and investigation (Table 3,4) was conducted
and it showed that 57% and 81% of the residents scored
less than 70 percent in the categories of knowledge and
investigation respectively; furthermore, 43% and 19% of
the residents scored 70 percent or more in the categories of
knowledge and investigation respectively, p=0.0002.

Table 3. Percentage of correct answers related to screen-
ing tests for primary immunodeficiency syndromes?

. Percent
Screening test
answered
CBC with differential 95
Lymphocyte subsets ( Flow Cytometry B 81

cell, T cell, NK cells count )
Serum immunoglobulins 66
Anti- bacterial antibody response

In the section of the initial screening (Table 3) in patients
suspected to have PID , the four appropriate screening tests
(complete blood counts with differential, quantitative serum
immunoglobulins, lymphocyte subsets and chest x-ray),
were properly selected ( 79% of participants) . Unnecessary
tests were frequently requested for screening .For instance,
IgG subclasses and neutrophil oxidative burst were selected
both as a screening test by 70% of the participants. In addi-
tion, anti-bacterial antibody response to previous vaccines
and total complement were selected by 77% and 66% of
the residents respectively.

In the category of interpreting laboratory results suggest-
ing PIDs (Table 4), the overall average of correct answers
among all residents was 52%. There was clearly a weak-
ness in the interpretation of the Complete Blood Count
through all levels of trainees .Only 45 % of residents rec-
ognized low Absolute Lymphocyte Count in the first year of
life , while 52% of them recognized Neonatal thrombocy-
topenia to be critical , and only 47% identified platelet size.
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. ok 24
Percent to previous vaccines
Associated disease/syndrome answered 19G subclasses * 31
Short-limb dwarfism 32 Neutrqphi Oxidative Burst Assay 31
( Respiratory Burst test)*
Ectodermal dysplasia 52 Total Complement * 34
Turner syndrome * 80 C1 inhibitor level* 63
Down syndrome 49 Chest X ray 8
- . . Have you heard about availability of Neo-
Cartilage hair hypoplasia >4 natal screening test for PIDs? 25
Glycogen storage disease type 1B 51
Hypomelanosis of ito 53 Comparison of corre_ctly answered questlpns on t_he tested
parameters across different years of residency is shown
Intestinal lymphangiectasia 56 in Table 5.
Ataxia-telangiectasia 81 Most of the residents were not comfortable evaluating and
Ehler-Danlos syndrome * 83 treating patients with immunodeficiency (67.7% and 78%

respectively). Furthermore, approximately 98% of the resi-
dents stated they have not received enough training in Allergy
and Immunology in residency. The percentage was 100% in
PGY1,2and 3 and 91% in the 4" year. Finally, the majority of
participants (84.7%) expressed eagerness to rotate in A/I.

PIDs are a heterogeneous group of rare inherited
disorders of the immune system [9] that can result in
dreadful complications, while early interventions can
be lifesaving [3]. Nowadays, advances in diagnosis and
management of PIDs leads to survival of children till
adulthood [21]. However, there is still a lack of proper
PID interference, despite novice therapeutic practices
such as gene therapy [1,7,8,18].

Our participants performed overall better in the clinical pre-
sentation section (mean overall score 67.65%) compared to
other sections (mean overall score of the other three sections:
54%). We noticed that pediatric residents are keen to diagnose
PIDs using several laboratory investigations; however, there
is a clear deficiency in interpreting those results.
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Table 4. Percentage of correct answers related to laboratory investigations suggestive

of primary immunodeficiency Disease?

Laboratory Investigation Percent answered
Absolute lymphocyte count <2500 in a newborn. 46
Absolute lymphocyte count <2500 in a 4 months old infant 47
Absent delayed hypersensitivity skin reaction to Candida in a 6 months old infant 54
Neonatal thrombocytopenia 53
Small size platelets 48
Giant granules in neutrophils 61
Table 5. Comparison of % correctly answered on the following parameters across different years of residency
PGY- 1 (n=18) PGY- 2 (n=18) PGY- 3 (n=11) PGY- 4 (n=12) P-
Mean+SD Mean+SD Mean+SD Mean+SD value*
. 67.1x13.2 61.6+13.1 74.7+14.3
o f'g]”stoms (95% CI: 60.5, 9% CL 550, | 5(y6c6i_9§é53'877 5| (Os%CLes6 | 0105
ymp 73.7) 68.1) 0 &L56.5, 77 83.8)
64.4+15.42 53.9+20.0 545418 1 64.2+18.3
Syndromes (95% CI: 56.8, (95% CI: 43.9, (95% Ci' 4 4 66.7) (95% CI: 52.5, 0.205
72.1) 63.9) o e 75.8)
53.1£12.4 59.9+18.7 5254939 57.4+14.1
Lab request (95% CI: 46.9, (95% CI: 50.6, 5% L 36.5. 68 6 (95% CI: 48.5, 0.589
59.2) 69.2) 0 OE B 66.4)
. 62.0+£19.6 35.2425.5 51.4+26.1
+
'”te;fzggast'on (95% CI: 52.3, 0% CL225, | 5W5C9i'1 3?1'881 | ©s%ci3as | 000
71.8) 47.9) R 68.0)
61.7£9.9 52.6£13.1 61.9£12.4
+
T"tasl;vrzrage (95% CI: 56.7, O5% CL 461, | 50/53; 4;31'6 674y | (3% Cl: 540, 0.110
66.6) 59.2) R 69.8)

PID knowledge and attitude among physicians has been
minimally investigated. Our study is unique in assessing
resident physicians. Astudy in Turkey related to awareness
of PIDs among physicians echoed our results and showed
leukocytosis and lymphopenia were not judged as related
to PID [23]. In another study conducted by Al-Herz et al.
[3] showed that the mean overall score among the partici-
pant pediatricians in the study was 59.6%, the mean score
in clinical presentation section was 63%, in associated
diseases and syndromes section 58%, and in laboratory
investigations section 51% . Moreover, Al-Hammadi et
al. [2] showed that 90% of PID signs and symptoms were
identified by 55 to 97%, while 80% of syndromes as-
sociated with immunodeficiency were identified by 50 to
90%, and pertinent screening tests were chosen by 64 to
96% .In a study conducted in Iran regarding their physi-
cians’ awareness on PIDs, showed that the overall mean
score of pediatric residents was 61.5 % [19]. Dantas et al.
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[10] conducted a study to assess medical awareness con-
cerning PIDS among physicians. The study included 746
participants, among them were 215 pediatricians (28.8%).
The authors concluded that only 26.6% of the pediatri-
cians demonstrated a knowledge indicator of at least 67%
(equivalent to an appropriate answer in two thirds of the
clinical situations).

An important point that brought our attention was that pe-
diatric residents at level 1 scored higher than level 2; this
could be attributed to the fact that PGY-1 are fresh medical
graduates with perhaps some recollection of PIDs learned
during the medical school years. Our PGY-4 residents
overall scored the highest among all groups. The reason
could be because they were exposed more to PIDs cases
during their training. In addition, our residents are given
protective time during their last year of training to prepare
and study for the Arab board examination.
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Residency programs in some countries like Brazil are
effective in training pediatric residents in the field of A/l
to match the increase number of diagnosed children with
immunological diseases [20].

Baptist et al conducted a study on 227 physicians and
compared those who had taken an A/I rotation to those who
had not taken an A/I rotation. The study concluded that the
physicians who rotated under the A/I services believed that
immunotherapy is effective (70.0% vs 52.3%), felt they
knew an adequate amount about A/l (59.3% vs 19.5%),
and have referred a patient to an allergist/Immunologist
(77.8% vs 46.0%) [4]. Our residents stated that they have
not received enough training in A/l and are willing to
acquire knowledge related to the proper diagnosis and
management of PIDs.

We believe that providing frequent didactic lectures to resi-
dents related to this topic will enhance trainees’ knowledge and
increase their confidence in managing PID cases particularly
in an era where residency strict hours will restrict the luxury
to rotate in the allergy / immunology services. Moreover,
residents will benefit from workshops to increase awareness
of PIDs. Needless to say, educational research results will
assist in implementing pertinent knowledge. Finally, we
recommend congregating a group of specialist in the field to
create an awareness campaign linked to PIDs.

Limitations. We acknowledge that there might be limitations
to this study. Our pediatric residency program is the only one in
the State of Qatar and hence could not compare our residents
with other trainees. In addition, our data could have been more
interesting if we could have compared the knowledge and at-
titudes of pediatric residents before and after an A/I rotation.
Unfortunately, only two residents rotated thru the A/l services
and the sample was not enough for comparison.

Conclusion. Pediatric residents lack knowledge and are
hesitant to diagnose and manage properly patients with
PIDs. The reasons could be due to lack of proper knowl-
edge and training in Immunology. PIDs cases are relatively
high especially in communities where consanguineous
marriage is a norm. Nowadays, residency programs abide
by restricted hours of training, and hence trainees do not
have the luxury to choose A/l as an elective rotation. The
potential for missing the diagnosis in infants and children
with PIDs might be detrimental, therefore, we recommend
to at least concentrate on the work up of PIDs, disease
recognition and laboratory investigation. On the other
hand, Immunologists should involve residents in caring of
patients with PIDs whenever a case is encountered.
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SUMMARY

THE IMPORTANCE OF EDUCATING PEDIATRI-
CIANS ABOUT PRIMARY IMMUNODEFICIENCY
DISORDERS: A TERTIARY HOSPITAL EXPERI-
ENCE

12Adeli M., 2°Hendaus M., ®Imam L., 2’Alhammadi A.

!Department of Pediatrics, Section of Allergy & Immu-
nology, Hamad Medical Corporation, Hamad Medical
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demic General Pediatrics, Hamad Medical Corporation,
Hamad Medical Corporation, Doha, Qatar

Primary immunodeficiency disorders (PIDs) are several
genetic disorders that alter the essential components of
the immune system leading to errors in differentiation,
function or both of these components.There are more than
200 reported different PID diseases with more than 140
identified gene mutations, affecting almost six million
individuals globally, but only 27,000-60,000 have being
diagnosed.Early diagnosis of PIDs can markedly reduce
morbidity and mortality via proper intervention

The aim of the study was to estimate the knowledge and
attitude of pediatric residents of PIDs.To the best of our
knowledge, this is the first study that targets resident physi-
cians in the field of PIDs.

A prospective and cross-sectional study was conducted
at Hamad Medical Corporation, the only tertiary care,
academic and teaching hospital in the state of Qatar. The
study took place between January, 2014 and April 30,
2014. Aself-administered questionnaire was distributed to
68 pediatric residents (post-graduate year 1-4). In all, 68
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eligible resident physicians were included in the study.

Out of the 68 questionnaires distributed, 59 (86.7%) were
returned by the end of the study. Among the participants,
18 (30.5%) were post-graduate year-1 (PGY-1), 18 (30.5%)
PGY-2, 11 (18.6%) PGY-3, and 12 (20.3%) PGY-4.The mean
overall score was 58.5 %. The mean score in the clinical pre-
sentation was 67.5%, in associated syndromes and diseases
was 59%, in screening laboratory work up 55.3%, and in the
section of laboratory investigations that suggest PIDs 52%.

There is a significant lack of knowledge of PIDs among pe-
diatric residents. In addition, a large number of pediatric phy-
sicians in training do not feel comfortable in diagnosing and
managing young children with PIDs. Pediatric residency
working hours rule restrict the luxury of having an allergy/
immunology rotation during residency. A mutual effort in
sharing diagnosis and management of patients with PIDs
between pediatric residents and attending immunologists
can ameliorate the lack of knowledge and improve the
trainee’s confidence when facing such cases.

Keywords: Primary immunodeficiency disorders; resi-
dents; survey; diagnosis; Qatar.
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AKTYAJIBHOCTb OBYUEHUS ITEIUATPOB 11O
MHNEPBUYHBIM UMMYHOJIE®UIIUTHBIM CO-
CTOSHUSAM: OIIBIT BBICIHET'O AKAJIEMUNYE-
CKOI'O 1 OBYYAIOIIETO 'OCIIMTAJISA

L2Amemn M.M., 2*Xennayc M.A., *Umam JI.,
23Amxammann A.X.

Ylenapmamenm neduampuu, cexyusi aiiepeorouu  u
ummynonozuu, Meduyunckas xopnopayus Xamao, *Me-
Ouyunckui konneddic Beun-Kopnenn, Kamap, 3Henapma-
MeHm neouampuu, CeKyusi akademuyeckol ooujetl neoua-
mpuu, Meouyunckas kopnopayus Xamao, /loxa, Kamap

[TepBuynbie umMmmyHoaedunutaeie cocrosiaust (ITMC)
MPECTABIAIOT COOOM psii TEHETHYECKUX HapyIllICHUH,
KOTOPBIE BIIMsISE HA OCHOBHBIE KOMIIOHEHTHI MMMYHHOM
CHCTEMBI, IPUBOAAT K cO0sM B A depeHnnanun u GpyHk-
[IMOHUPOBAHUHU ITUX KoMIoHeHTOoB. CymiecTByeT Oonee
200 U3BECTHBIX PA3TMYHBIX IMMYHO/IE(UIIMTHBIX 3a00I1e-
BaHuii ¢ 6osee uem 140 uaeHTH(HUIMPOBAHHBIMH T'€HHBIMH
MYTAaIHsIMH, KOTOPbIEC BO3/ICHCTBYIOT IPHOIM3UTEIILHO HA
6 MJTH. JIIOZIel BO BCEM MUpE, HO U3 HUX JTUarHOCTHPOBAHBI
Toabsko 27,000-60,000. Pannssa nuarnoctuka [IMC moxxet
CYILIECTBEHHO CHU3UTH 3200JI€BAEMOCTb M CMEPTHOCTD IIPH
CBOEBPEMEHHOM U TIPaBHIBHOM JICYCHUH.

Ilenpro uccienoBaHysl IBUACh OLCHKA YPOBHSI 3HAHUU
Bpaueil neanarpoB 1o nepBUYHbIM UMMYHOACHUIIUTHBIM
coCTOAHUAM. IIpOCIIEKTUBHOE NEPEKPECTHOE UCCIIE0BA~
HUE IIPOBEJCHO B MEIUIIMHCKON KOpIopauuu XaMa,u,ﬁ



aKaJIeMMYECKOM U 00y4arolieM roCIuTalie B TOCyAapCTBe
Karap. lccrnenoBanue nposesieHoO ¢ sHBapst 1o arpens 2014
roga. 68 meauarpam ObUT po3gaH onpocHuk. M3 posnan-
HBIX BOIPOCHUKOB B KOHIIE MCCIIEIOBAHUSI BO3BPATHIH 59
(86.7%) . 13 yuactHukoB oocienosanust 18 (30.5%) Obutu
acrimpaHThl nepBoro rofa odyuenust (PGY-1), 18 (30.5%)
— Broporo (PGY-2), 11 (18.6%) — tpetsero (PGY-3) u 12
(20.3%) — uerBéproro (PGY-4). Cpenuuit obmuii 6amt
coctaBui 58.5%; cpeaHuil Gamn npu KIMHUYECKOH mpe-
3eHTaIMHu - 67.5%; Ipu acCOIMMPOBAHHBIX CUHAPOMAX U
3abosieBaHusX - 59%; npu 1a00PaTOPHOM CKPHHUHTE - JI0
55.3% u B cexuuu naboparopusix uccienoBanuii [TUC -
52%. ViccnenoBaHue rmokas3ano CyleCTBEHHBIA HETOCTATOK
sHauuit [IMC cpean nenuatpoB. Kpome Toro, Gomnbloe
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YHCIIO TIEAMATPOB B XOJI€ TPEHHHMHIA 4yBCTBOBAIM CeOs
HEYBEpEHHO IIpH TuarHocTuke u jedenuu aereit ¢ IUC.
Hopwma pabouero BpeMeHH NeJuaTprHyecKoi Pe3nICHTYPbI
OIPAHUYUBACT POCKOLIb AJJIEPrO-UMMYHOIOTHYECKON
porauuu Bo BpeMs pe3ujeHTypbl. Hopma paboyero Bpe-
MEHHU NEeJUaTPUUECKON PE3UJICHTYPhl HE HpEayCcMaTpu-
BAE€T aJjIePro-MMMYHOJIOTUYECKYIO POTAIMIO BO BpPEMs
PE3UIEHTYPBL.

B3aumHoe crpemiienne B oOMeHe nHdopmaruei o aiamar-
HOCTHKe U JJedeHnto nanuenToB ¢ [TMC mexay neauarpamu
Y UIMMYHOJIOTaMU, MOYKET CIVIaIUTh HEAOCTATOK 3HAHUU U
MPUAACT YBEPEHHOCTH 00YHYAIOIIUMCS TIPU CTATIKUBAHUH C
MOOOHBIMHU CITyYasiMH.
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COMPARATIVE STUDY OF GROWTH INHIBITORY PROTEIN COMPLEX DERIVED
FROM DIFFERENT FORMS OF CHILDREN HEMANGIOMA
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Cardiovascular disease due to their heterogenity generates
many aspects, the study of which is important for the selec-
tion of differential diagnosis, the treatment and the correct
perspectives to prevent recidivism. Very high frequency
of vascular pathologies (among newborns at the rate of
1:100 - 1:500 - 1:1200, however in premature infants the
frequency increases up to 20-22%), indicates about the
social relevance of this defect of development [3].

It should be noted that children hemangiomas, which
usually manifests itself in a few weeks after birth, has
two main phases: the proliferative (characterized by rapid
tumor growth) and the involutive (processing result), and
sometimes the spontaneous regression of hemangiomas
occurs, which ends in the first 5-7 years of life. The fibrous
fatty tissue often develops after the involution of vascular
components [5].

Nowadays, in various stages of formation of hemangiomas
the subject of intense study is to investigate the expression
of protein factors presence of which plays a leading role
in angiogenesis. The partial examination of molecular
factors controlling the growth and the evolution revealed
that the identification of various factors is phase specific.
The immunohistochemical analysis performed with mark-
ers for angiogenesis discovered proliferating cell nuclear
antigen, IV type collagenase. The vascular endothelial
growth factor (VEGF) is expressed in the proliferation
phase of hemangiomas. Tissue inhibitor metalloproteinase
1, which is known as the inhibitor of a new blood vessels
formation, is identified only in the involutive phase, while
the basic fibroblast growth factor (bFGF) and the urokinase
is expressed in the proliferative, as well as in the involu-
tive phases. IFN also described as a potential endogenous
inhibitor of hemangiomas proliferation due to the fact that
it was identified in the involutive hemangiomas of epider-
mis. This research describes the biological characteristics
of hemangioma in the various phases of its formation and
identifies the possible signaling ways of the growth and
the involution of hemangiomas, however, a more accurate
description of them is still needed [13].

The endogenic thermostable protein complex, regulating
homologous cells proliferation was identified, partially
characterized and isolated from pro- as well as from differ-
ent organs (heart, kidney, pancreas and brain) of eukaryotic
organisms. The endogenous protein complex does not
show species specificity, but reveals tissue-specificity with
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respect to terminally differentiated cells. It is shown that
the active component of the thermostable protein com-
plex with low molecular weight (12-14 kD) decreases the
proliferation of the homological cells through inhibition
of RNA synthesis. It is established, that the component
of TPC with low molecular weight is not identified in
the human kidney cancer cells [1,7,14]. Therefore it was
interesting to determine the cell proliferation regulating
endogenous thermostable protein in cells with different
degree of transformation.

The aim of our study was the identification and the com-
parative analysis of the thermostable protein complexes in
the cells of infant’s hemangiomas.

Material and methods. The sources used in the experi-
ments were postoperative material from Infants heman-
giomas (cavernous, capillary) received from Tbilisi
State Medical University G. Zhvania Academic Clinic of
Pediatry, growing rats and adult rat brain and pancreatic
tissues. The influence of protein complex from cavernous
hemangioma was studied in growing (10-12 g) white rats.
Animals were divided into two groups I- control (intact
animals) IT — test group. The protein complex (200y) were
injected in test group animals intraperitoneally. After an
hour, colchicine was injected in both groups, the material
(brain, pancreas) was taken after 2 hours from colchicine
injection. The tissues were fixed in the 4% paraformalde-
hyde solution prepared in 0.1M phosphate buffered saline
pH7.4. The samples were embedded in paraffin, then sec-
tioned using a microtome and stained with H&E. Tissue
samples were studied under a light microscope.

Isolation of thermostabile protein complexes

The thermostabile protein complexes were obtained by
alcohol extraction from the tissue of hemangiomam and
from adult rat pancreas as described [8]. The tissue was
rinsed with the physiological solution and crushed. Aque-
ous homogenates were prepared in a tissue/distilled cold
water ratio of 1:8. The homogenates were saturated step-
wise with 96% ethanol to obtain the 81% ethanol fraction,
which was boiled in a water bath (100°C) for 20 min, cooled
and centrifuged (600g, 15 min). The supernatant was frozen
in liquid nitrogen and dried in an absorptive-condensate
lyophilizer. As a result, a residue of the protein complex
white powder soluble in water was obtained. The samples
were kept at 4°C. The protein concentration was determined
by the method of Lowry et al. [10].
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Determination of mitotic index

Img/kg of colchicine was introduced into the animals the
intact and the test groups for 2 hours for the determination
of colchicine mitotic index. 5000 cells per sample were
counted and mitotic index was determined by the number
of mitotic figures per 1000 cells (%o).

Gel electrophoresis in polyacrilamide gel

Gel electrophoresis assay was carried out by method of Davis
[6]. The polyacrylamide gel with concentration gradient of
10- 25% was used. The protein samples were diluted in buffer
(0.5 M Tris HCI pH-6.8; 50% glycerol 0.05% bromophenol
blue) and were separated electrophoretically (power - 14 mA,
voltage - 100V). Gel was stained with silver nitrate.

Gel staining with silver nitrate

Gel staining was carried out by method of Nesterenko [11].
Gel was fixed (60 ml 50% acetone 1,5 ml 50% Trichloroacetic
acid), then was rinsed in bidistilate for 5 min. Acetone (50%)
was added for 5 min. Then sodium thiosulfate (100 pl 10%
Na2S203 x 5H20 + 60ml bidistilate) was added for 1 min.
Gel was placed in silver nitrate solution (0.8 ml 20% AgNO3
+ 0.6 ml 37% formaldehyde + 60ml bidistilate) for 8§ min.
Sodium carbonate and sodium thiosulfate (1.2 g Na2Co3 + 25
ul 37% formaldehyde + 25 pl Na2S203 + 60 ml bidistilate)
was added and kept until staining. Intensity of staining was
stopped by addition of 4% acetic acid. Before each procedure
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gel was rinsed in bidistilate for 3-5sec.

The data are expressed as mean SD. Student’s T Test was
used for the comparison among different groups. P<0.05
was considered significantly.

Results and their discussion. Human benign tumor tissues,
in particular different forms of hemangiomas of infants’
were used for comparative study of the expression of
growth inhibiting complex, in cells with different degrees
of transformation. The microscopic observation of slides
prepared by using the standard procedure for fixation and
embedding in the paraffin of the one part of postoperative
material was made. The intact adult white rat’s liver tissue
was used as the control for the estimation of histological
changes in vascular tissue of infants” hemangioma.

The first figure clearly shows that the endothelial cells
lining the lumen of the intact liver capillary are situated
in one layer orderly (Fig. 1a). Figure lc, d represents the
histoarchitecture of infants’ capillary hemangiomas, where
a large number of amorphous capillary lumen is visible.
Their lining endothelial cells are presented by several
layers. Some capillaries are fused and their endothelium
is represented by the concentrate groups of stratified elon-
gated cords (Fig. 1c, d). Cavernous hemangioma is depicted
by the massive caverns, lined by simple endothelium and
filled with blood (Fig. 1e, f).

-

Fig. 1. histological picture of infants hemangioma. a,b- rat liver; c,d - capillary hemangioma;
e,f- cavernous hemangioma. (magnification a, ¢, e — 40x10; b,d f- 100x10)
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As it was mentioned above the study of regulatory factors of
angiogenesis expressed in different stages of the formation
of hemangiomas is the subject of current interest. Therefore,
the second part of the two types of hemangiomas postop-
erative material mentioned above was used to obtain the
growth inhibitory thermostable protein complex. Healthy
human white blood cells, human cultured B lymphocytic
leukemia cells and adult rat pancreatic tissue were used as
control. The comparative analysis of all the components
of the protein complex, using a method of electrophoresis
in polyacrylamide gel was carried out after protein lyo-
philization. The analysis of electrophorograms of growth
inhibitory endogenous protein complexes from human
normal blood and tumor cells shows that the content of the
component with low molecular weight (active component)
is clearly lower in the protein samples obtained from human
tumor cells (Fig. 2).

Fig. 2. Electrophorographs of the thermostable protein
complex from human leukocyte (1) and human B CLL
cells

The third figure represents the results of comparative
analysis of thermostable protein complex derived from
adult rat pancreas and two different forms of hemangiomas
of infants (Fig. 3). The figure clearly shows the different
content of the proteins in compared to rat pancreatic pro-
teins as well as in certain forms of hemangiomas. A notable
difference was identified in the case of component with low
molecular weight. The subfraction is in minor content in
the complexes obtained from capillary, as well as from the
cavernous hemangioma (Fig. 3a, b).

The leading role in the process of tumor growth as it is well
known is given to angiogenesis which is conducted in such
factors as: VEGF, angiopoetin 2a, bFGF, PLGF, PD-EGF
[7]. The growth of new blood vessels, in turn, contributes
the reduction of angiogenesis- inhibitors (thrombospon-
din -1, angiostatin and endostatin) in the environment of
neoplasia (an important role in the tumor growth process)
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[2,9,12]. From the mentioned above we can assume that the
decreasing expression of the endogenous growth inhibiting
factors in the hemangiomas of infants is one of the factors
contributing to the uncontrolled growth of blood vessels.

1 2 1 2

a b

Fig. 3. Electrophorographs of the thermostable protein
complex from human hemangiomas and adult rat pancreas.
a- (1) complex from capillary hemangioma and (2) com-
plex from adult rat pancreas; b- complex from cavernous
hemangioma and (2) complex from adult rat pancreas

The components of endogenous protein complex as men-
tioned above, do not show the species specificity, but reveal
the tissue-specificity with the respect to terminally differen-
tiated cells [7]. Therefore, for the estimation of the influence
of protein complexes from cavernous hemangiomas on cells
proliferation we used the heterotipic tissue of growing rats.
The study showed that TPC from cavernous hemangioma
does not have the ability to inhibit the proliferation of het-
erotipic cells. In particular the mitotic index of pancreatic
and brain cells is not changed in the test group after the
influence of protein complex (Fig. 4a, b).
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Fig. 4. The effect of thermostable protein complex from
hemangioma on mitotic activity of pancreatic and brain
cells of growing rats

On the bases of our results we can conclude that the content
of the component with the low molecular weight of ther-
mostable protein complexes is different in various forms
of infant hemangiomas. The thermostable protein complex
from cavernous hemangiomas does not have the ability to
inhibit the proliferation of heterotipic cells due to the minor
content of the active ingredient in protein complexes.
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SUMMARY

COMPARATIVE STUDY OF GROWTH INHIBI-
TORY PROTEIN COMPLEX DERIVED FROM DIF-
FERENT FORMS OF CHILDREN HEMANGIOMA

!Vadachkoria Z., 2Dzidziguri L., *Bakuradze E.,
3Modebadze 1., *Oganezovi N., *Mikadze M.,
®Dzidziguri D.

Thilisi State Medical University, Department of Padiat-
ric Maxillofacial Surgery; 2 G. Zhvania Academic Clinic
of Pediatry, lv. Javakhishvili Thilisi State University, De-
partment of Biology, Georgia

The comparative analysis of the thermostable protein
complexes obtained from the capillary and the cavernous
hemangioma was carried out. It is shown that the active
component (with low molecular weight 12-14 kD) is in
minor content in the complexes obtained from capillary,
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as well as from the cavernous hemangioma. The effect
of protein complexes from cavernous hemangiomas on
proliferation of the brain and pancreatic cells in growing
rats was studied. It was established that the thermostable
protein complex from cavernous hemangiomas does not
have the ability to inhibit the proliferation of heterotypic
cells due to the minor content of the active ingredient in
protein complexes.

Keywords: thermostable protein complex, capillary and
cavernous hemangioma.

PE3IOME

CPABHUTEJBHBIN AHAJU3 POCT
HUHTUBUPYIOIIUX BEJIKOBBIX KOMILJIEKCOB
KANMUJJIAPHOM U KABEPHO3HHOW
TEMAHIT'MOMBI B JIETCKOM BO3PACTE

Bapaukopus 3.0., [3uxsurypu JI.B., ’Mone6anze U.P.,
2Orane3ou H.K., 2Mukanze ML.A., 2[[3un3urypu JI.B.

YTounucexuii  2ocyoapcmeennviti. MeOUYUHCKULL  YHU-
sepcumem, Kagheopa HeNoCmMHO-TUYEBOU XUpPypeuu
demckozo gospacma, *Axademuyeckas KIuHuKa neoud-
mpuu um. I JKeanus, Tounucckuii 20cyoapcmeeniviil
yuusepcumem um. M. Jcasaxuweunu, denapmamenm
ouonoeuu, I'pysus

IIpoBenen cpaBHUTENbHBIH aHAJIU3 KOMIOHEHTOB
9H/IOTEHHBIX POCT-MHTHOUPYIONUX TEPMOCTAOMIBHBIX
oenkoBbIX KomIuiekcoB (TBK), momydeHHBIX M3 KIIETOK
TKaHEH KalWJUIAPHON M KaBEpPHO3HOM IN€MaHIMOMBI B
neTtckoM Bozpacte. [loka3aHo, UTO aKTUBHBIN KOMITIOHEHT
(HU3KOMOJICKYJISIPHBIHN 0e10K Maccoit 12-14 k1) OeIKOBBIX
KOMIIICKCOB, BBIACTICHHBIX U3 KJIETOK KaK KaMUIIPHOH,
TaK ¥ KaBePHO3HON TeMaHTHOMBI B CDABHEHUH C KOHTPOJIEM
NPEJICTaBICH B BUE MUHOPHOM (paKIHH.

N3zyueno taxke BnugHue THK kaBepHO3HOM reMaHTHOMBI
Ha JIeJIEHUE KJIETOK T'OJIOBHOTO MO3ra U IOJDKETY10YHON

JKeJle3bl OebIX HEIOJIOBO3PEIBIX KPBIC. YCTaHOBICHO,
yTo TBK KaBepHO3HOW reMaHTHMOMBI HE MPOSABIACT
[IOJABJISIFOLIETO BIAMSHUS Ha MUTOTUYECKYH AKTMBHOCTD
IFeTePOTHIHBIX KIETOK OeJbIX KPBIC, 4TO, IO BCEH
BEPOSITHOCTH, OOYCIIOBICHO MUHOPHBIM COJICP)KaHHEM B
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HEPATOCELLULAR CARCINOMA: CURRENT AND PROSPECTIVE
IMMUNOTHERAPEUTIC STRATEGIES
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Liver cancer is the major cause of death in oncology as it
covers the primary tumors, such as hepatocellular carcino-
ma and cholangiocarcinoma, and liver metastases, mainly
derived from colon carcinoma, but may also spread from
breast, lung, pancreas and other primiry tumor sites [45].

Hepatocellular carcinoma (HCC) is a highly lethal and
the most common primary liver cancer with increasing
worldwide incidence. There are more than 250 000 new
cases diagnosed and estimated 500 000 — 600 000 deaths
due to HCC annually. Occurence of this disease is largly
associated with HBV and/or HCV infections[ 1], as about
80% of HCC cases are due to chronic liver disease (CLD).
Other than HBV and HCV, the risk factors for HCC include
alcohol and aflatoxin [1]. Pathogenesis of HCC is immune
mediated, however, not completely understood [48]. The
persistence of co-infections during CLD increases the
proportion of virus positive cells in the liver that acquire
the characteristics of tumor cells through common necro-
inflammatory pathways or by direct oncogenic activity [7].
These events naturally result in blocked or altered immune
responses and the promotion of resistance to immune medi-
ated liver damage. Immune inhibition covers both: innate
and adaptive immunity. First, chronic altered activation
signals skew intrahepatic NK cell (a major component of
innate immune responses) function towards their cytolitic
activity accompanied by exacerbated oxidative stress and
the production of cytotoxic cytokines, suggesting consistant
hepatocellular demage [57]. Dendritic cells (DC), which
link innate and adaptive immunity, are also defective in
chronic infections followed by inefficient T cell priming
[53]. Weak CD4* T cell proliferation and exhausted CD8*
responses have previously reported in HCC [35]. In addi-
tion, induction of CD4*CD25*FoxP3* regulatory T cells
in response to elevated TGFf1 level in this disease, that
additionally maintain a tolerogeneic environment in the
liver, has also been described [55].

The diagnosis of HCC is usually made by imaging studies.
The progression of the disease is evaluated by morphologi-
cal and pathological examinations based on the size and
number of tumors and the presence of portal vein invasion.
Nevertheless, recent advances in imaging equipment such
as computed tomography (CT), or magnetic resonance
imaging (MRI) have improved the detection of hepatic
nodules, including small, early-stage HCC tumors, pro-
found limitations still persist in estimating liver function by
imaging studies [12]. Measuring levels of tumor biomark-
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ers for HCC is an important tool for disease management
and prognosis.

Up to date, incomplete understanding of HCC pathogenesis
and the extend of biomarker variability among patients rep-
resent the major obstacle for early diagnosis. Few specific
markers have been proposed for HCC diagnosis, however,
most of them have not been validated in larger studies. In
serum, elevated AFP (>400 ng/ml) has been used as an early
marker of HCC, although it lacks sensitivity [3]. Recently,
glypican-3 (GPC3) was found to be expressed in HCC
cells and tissues, and to some extent in hepatocytes [2].
Serum GPC3 levels were increased in most patients with
early-stage HCC [2]. Other potential serum biomarkers
for HCC include heat shock protein 27 (HSP27), a2-HS
glycoprotein, apolipoproteins E and M, and several auto-
antibodies [52]. Combination at the time of HCC diagnosis
of these tumor markers together with serum albumin and
bilirubin levels can be used for HCC staging and further
predicts prognosis. However, given the high heterogeneity
of HCC biomarkers, in most cases tumor is not detected
early enough for currative intervention.

Current treatment options

Disappointing prognosis of HCC patients stems not only
from the advanced stage of cancer and associated liver
impairment at diagnosis, including vascular invasion and
thromboses, but also from high recurrence rate of nearly
80% at 5 years after hepatic surgery [30]. Besides, surgi-
cal removal of HCC is feasible only in 15-20% of cases
due to the sparseness of tumor nodules and non-surgical
modalities i.e. radiation therapy and chemotherapy are most
commonly applied in the treatment of HCC [12,30].

Surgical resection is regarded as the gold standard treat-
ment in HCC, however, this option is often limited by
the scarce organ availability for transplantation and by
extensive liver disease or medical co-morbidities assiciated
with tumor vascular invasion and thromboses [44; 54].
For these reasons, in recent years HCC patients are often
managed by non-surgical methods such as transcatheter
arterial chemoembolization (TACE) or by local ablative
therapies among which are percutaneous alcohol injection
(PEI), cryotherapy, laser, microwave ablation (MWA) and
radiofrequency thermal ablation (RFA) [4,34].

In this competitive arena, increasing attention and interest
have been regarded to RFA as it represents relatively safe
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ablation technique applicable for patients with limited liver
reserve [10,38]. In addition, immune stimulatory activity
of RFA in liver cancer made this technique a great novel
focus of medical research in the field. Regarding to its low
morbidity and mortality rates, effective tumor eradication
and maximal preservation of normal tissue, RFA is increas-
ingly applied not only in the treatment of HCC but also for
other solid malignancies including renal cell carcinoma,
lung cancer, prostate cancer, metastatic bone lesions, and
others [25,41,48,72]. According to recent systemic reviews
and clinical reports by us and others, patients undergoing
RFA procedure demonstrate higher survival rate over the
others with surgical resection when the tumor size is <3cm
[8,10,38,39]. RFA is designed to destroy malignant tissue
by delivering a high-frequency alternating current with
ionic agitation and frictional heating through an active
needle-electrode introduced into the neoplastic tissue itself
[42]. In addition to cancer eradication, heat shock delivery
and massive necrotic cell death by RFA favor wide spec-
trum tumor antigen release carried by heat shock proteins
(HSPs) [42] (Fig. 1). HSPs also constitute natural adjuvants
capable of activating DCs in the local environment. Work
by us and others has demonstrated that individual chaper-
one proteins (HSP70, HSP90, GRP94/gp96, calreticulin)
as well as their combination (chaperone-rich, cell lysate,
CRCL) are capable of generating effective cytotoxic T lym-
phocyte (CTL) responses as well as effector and memory
CD4+ T cell infiltrates [21,22,32] (Fig. 1). Nevertheless
recent reports using animal models and patients’ samples
have already demonstrated the beneficial effect of RFA on
anti-cancer immune responses as a result of its adjuvant
activity, these studies mainly focus on evaluating CTL
responses with the minor attention regarded to the possible
modulation of T helper populations [19,41,42].

CcDa+Tcells
RFA

CD8*T cells

Fig.1. Immune response against tumor, generated due to
RFA treatment

Radiofrequency thermal ablation (RFA) destroys tumor.
Tumor antigens (tumor Ag) carried by heat shock proteins
(HSPs) are presented via dendritic cells to CD4+ and

© GMN

CD8+ T cells. Activated effector immune cells generate
immune response against tumor.

Thus, by providing adjuvant/”danger” signals to the im-
mune cells, a thermal ablation by virtue includes an active
immunotherapeutic effect in cancer which demands further
exploration, moreover that a therapeutic vaccination of
HCC is still an awaited approach.

Bench-to-bedside immunotherapy

The primary goal of cancer immunotherapy is to promote
tumor elimination through the activation of innate and adap-
tive immune responses. The identification of tumor specific
antigens (TSA) and tumor associated antigens (TAA) have
resulted in the development of rationally designed tumor
peptide-based vaccines. The immunogenic motifs of such
peptides are predicted to bind to MHC class | and Il mol-
ecules leading to the efficient induction of CTL and conse-
quent anti-tumor effects. Development of such personalized
cancer vaccines has significantly advanced the field of
immunotherapy for many solid tumors types [22]. In HCC,
however, the most important limitation for progression of a
tumor vaccine is the lack of tumor antigens that applies to
both - TSAand TAA. AFP and GPC3 are two TAAS being
currently tested in HCC patients in phase I/1I clinical trials
[5,23]. Epitope-optimized TA As with cross-recognition of
wild-type antigens have also been proposed to overcome
the constraint of weak immune responses induced by native
TAAs [18]. AFP and GPC3 DNA-based vaccines have also
been successfully explored in murine models [33], though
up to date no clinical trials are reported.

Currently, DC vaccines represent a major focus in cancer
immunotherapy. DC play a central role in the initiation and
regulation of tumor-specific immune response, as they are
endowed with the unique potential to activate naive anti-
tumor effector cells such as T and B lymphocytes, NKT
or NK cells. In cancer, sufficient tumor antigen uptake and
presentation is compromised by the deficiency in the DC
system followed by the inadequate T lymphocyte priming
and impaired recognition of malignant cells [15,16,50].
This scenario results in tumor progression and/or its recur-
rence after the surgical removal or chemo- or radiotherapy.
DCs generated ex vivo and incubated with a source of tumor
antigen(s) have been used both in animal models and in
clinical trials for many tumors including HCC with, how-
ever, unsteady clinical outcomes [13,43,51]. Interestingly,
some recent studies have also explored a combination of
DC-based vaccination with local radiation or TACE [9,40],
however, further studies are needed to advance the knowl-
edge on this therapeutic approach.

Adaptive immune cell transfer is also considered to be
a promising strategy in the management of solid tumors
especially those refractory to conventional treatments.
Lymphokine and cytokine activated NK cells have been
evaluated in this regard [56], however, recent advances
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diminished interest to this approach in comparison with
clonally expended tumor-specific CTL therapy [23].

Prospective therapeutic strategies

Among developing T cell therapeutic approaches, engineer-
ing genetically redirected T cells by endowing them with
chimeric antigen receptors (CAR-T cells) is rapidly emerg-
ing strategy for blood cancer and have proved curative
efficacy in lymphoid [17,47] and myeloid leukemias [46].
Nonetheless the clinical competence of CAR-T cells stays
negligible in solid tumors [23; 25]. Of note, no lessons have
yet been provided in HCC. Interestingly, the main challenge
that CAR-T cells meet in solid tumors is their insufficient
migration. However, giving consideration to the inflamma-
tory background of early stages of HCC, the recruitment
of infused cells into target sites might diverge from the
results obtained from other tumor settings. Besides the per-
sistence, highly immunosuppressive environment in solid
tumors also largely interferes with the functional activity
of CAR-T cells — the lesson learned from many precedent
immunotherapies including DC vaccines. In addition, this
scenario also results in tumor progression and/or its recur-
rence after the surgical removal or chemo- or radiotherapy.
Therefore, the most successful immunotherapy relies on
the strategies endowed with the dual capability of inducing
tumor-specific immune responses while overcoming the
mechanisms of tolerance established by tumor.

Together with suppressing tumor-specific T effector
responses, tumors further deviate their fate towards im-
munosuppressive profile. Among such mechanisms is the
elevation of Treg frequency and function which are cor-
related with a poor prognosis in cancer patients, including
ones suffering from HCC [11,20,29]. As a major obstacle
for immunotherapy, Treg has been extensively studied over
the last two decades. Treg impede anti-tumoral immune
responses by suppressing the function of effectors CD4*,
CD8* and NK cells [49] and by inhibiting DC activation
[26,37]. Therapeutic depletion or functional inactivation of
Treg using drugs or antibodies has been shown to improve
responses to cancer immunotherapy [22; 28]. Different
strategies have thus been explored to deplete/inactivate
Treg in vivo. CD25* cell depletion using PC61 antibodies
have shown a beneficial effect in a murine model of HCC
[6]. However, this approach requires careful handling
since Treg share the same surface markers (i.e. CD25) as
activated conventional non-suppressive T cells. Never-
theless Treg targeting strategy, in combination with other
immunotherapies or conventional treatments, represents
the prospective new field in HCC.

In line of concept to modulate tumor environment together
with cancer eradication, cytotoxic DC or killer DC (KDC)
based vaccine may also be considered as a promising can-
didate [14,24,27] (Fig, 2). Our recent reports demonstrate
that besides their cardinal antigen-presenting properties,
DC can also function as direct tumor cell killers. The tu-
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moricidal and immune activation properties of KDC have
been investigated in vivo murine models [ 14] and ex vivo in
human settings (patients at stage 4 incurable cancer) [24].
The tumor killing mechanism by these DC involves per-
oxynitrite release [14,24]. Importantly, after killing tumor
cells, these cytotoxic DCs were able to activate tumor Ag-
specific T lymphocytes [24]. Although KDC have not yet
explored to HCC, these observations may open important
new perspectives for their use in immunotherapy strategies
for liver cancer.

KDC
Activation
signal w
S ﬁ Imn;)a; ure

NKceIIs ‘\i ‘i .= t‘

Fig. 2. KDC-based vaccine eradicates tumor as well as
modulates tumor environment.

After killing tumor cells Killer dendritic cells (KDC) acti-
vate antigen-specific CD4+ and CD8+ T cells. Activated T
cells along with natural killer (NK) cells and macrophages
(MF) mount immune response against tumor

In summary, further evaluation and standardization of such
approaches are still to consider but may have the potential
to significantly improve the outcome of HCC.
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SUMMARY

HEPATOCELLULAR CARCINOMA: CURRENT
AND PROSPECTIVE IMMUNOTHERAPEUTIC
STRATEGIES

!Kikodze N., *Mazmishvili K., ?2lobadze M.,
‘Rekhviashvili Kh., INanava N., Pantsulaial.,
3Mizandari M., 5Janikashvili N., *Chikovani T.

Thilisi State Medical University, Department of Immunol-
ogy; 2 Institute of Medical Biotechnology; *Department
of Radiology; “Test-laboratory Ltd, Tbilisi; SUniversity of
Burgundy, Faculty of Medicine, INSERM U1098,Dijon,
France

Hepatocellular carcinoma (HCC) is a highly lethal and
the most common primary liver cancer with increasing
worldwide incidence. Pathogenesis of HCC is immune
mediated, however, not completely understood. Chronic
low-grade inflammation alters both innate and adaptive
immune responses. As a result tolerogenic environment
is established in damaged organ. Up to date, incomplete
understanding of HCC pathogenesis and the extend of
biomarker variability among patients represent the major
obstacle for early diagnosis and for the choice of effective
treatment.

Among current treatment options for HCC, thermal ablation
strategy, which in addition to cancer eradication provides
adjuvant/”danger”signal to the patient’s immune cells,
has demonstrated its active immunotherapeutic effect. In
ongoing phase I/II clinical trials, tumor antigen loaded
dendritic cell (DC)-based vaccines as well as tumor-specific
cytotoxic T cells are being tested. Genetically redirected T
cell therapy and more refined autologous vaccines are still
awaiting approaches in HCC.

The topic of this review focuses on current and bench-
to-bedside immunotherapeutic strategies for HCC and
discusses their advantages and limitations in clinic.
We also weight up several prospective immunothera-
peutic approaches which in theory have the potential
for further implication in HCC. Combination of the
induction of effective antitumor immunity with the
inhibition of the mechanisms of tumor-induced im-
munosuppression ought to be a key objective in these
future developments.
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Keywords: Hepatocellular carcinoma, Dendritic cells, DC
vaccines, immunotherapy

PE3IOME

TF'EIMATOHEJIIIOJIAPHASI KAPIHMHOMA: TE-
KYIIAS 1 TEPCIHEKTUBHASL UMMYHOTEPA-
s

'Kukonze H.O., ‘Masvmumsuau K. /., 2Hobanze M.C.,
‘PexpuamiBuiin X.I'., 'Hanasa H.B., 'Tlannyaana W.J{ k.,
*Muszanaapu M.I., Sxxanukamsuau H.H.,
"JYukoanu T.H.

YTounuccxuil 2ocyoapemeenmviti MEOUYUHCKUIL YHUBEPCU-
mem, oenapmamenm ummynonro2uu; *Hucmumym meou-
YUHCKOU GUOmexnono2ul; *0enapmamenm paouoio2uu,
000 Tecm-nabopamopus, Téurucu, 3Ynusepcumem
bypeynouu, ¢gaxyremem meouyuner, INSERM U098,
Luorcon, @panyus

T'enarouemmonsapras xapruHoma (I'LIK) sBuseTcs Han-
Gomee pacnpoCTpaHEHHBIM TEPBUYHBIM PAKOM IEUYEHHU
1 XapaKTepU3yeTcsl BBICOKOH JieTanbHOCThIO. Ilarorenes
T'LIK onocpenoBaH MMMYHHBIMH MEXaHHU3MaMH, OQHAKO,
110 Cell IEHb MTOJIHOCTBIO He U3ydeH. [Ipoucxoasiuue B ne-
YEHH IIPOLIECCHI XPOHUUECKOTO BOCTIAJIEHHSI BIUSIOT KaK Ha
BPOJK/ICHHBIE, TaK U Ha a/IallTHBHBIE UIMMYHHBIE PEaKIINH.
B pesynbrare, B HOBpEXICHHOM OpraHe yCTaHABINBACTCS
MMMYHOJIOTMUYECKU ToJlepaHTHas cpena. Ha ceronusmnmii
JICHb HETOJHOE NMOHMMAaHNE MATOTCHHBIX MEXaHH3MOB
T'IK u BapnabensHOCTE OMOMapKepoB 3a00NIeBaHHS Cpe-
JIY TIAIIMEHTOB IPEJCTABIAIOT CEPhE3HOE MPENATCTBUE
JUTA paHHEH MUAarHOCTHUKHU W JJIS BBIOOPa 3P PEKTUBHOTO
croco0a JedeHusl.

Cpenu MMEIONIMXCSl Ha CETOAHSIIHUN JIeHb BAPHAHTOB
neuerns ['TIK - crparerus TermmoBoit abmsanuu, KoTopas
B JIOTIOJTHEHNE K JIMKBUJALNU OITyXOJH, 0OecreunBacT
aI’bIOBAHTHBIN CHUTHAJ «OMACHOCTH» AJII MMMYHHBIX
KJIETOK ITalIMEHTa, IPOJEMOHCTPUPOBaja CBOM aKTUBHBIN
HMMYHOTepaneBTHIecKuii d3pdext. B texymeit daze I/I1
KIIMHUYECKUX HCCIICOBAHUH MPOXOIST NCTIBITAHUE BaKIIU-
HBI, OCHOBaHHBIEC HA OITyXOJIEBBIX AHTUTCHAX JEHIPUTHBIX
KJIETOK, @ TAK)KE OITyXOJIb-CHEeNU(PUIECKHE INTOTOKCHYe-
ckue T-xnerku. B cBoro ouepenp, Tepanusi FeHETUYECKU
M3MEHEHHBIMU T-KiteTkamMu 1 6onee 3pPeKTHBHBIEC ayTo-
JIOTWYHBIE BAKLIIMHBI HAXOIATCS B PEKUME HCIIBITAHNUS.

Tema nmarHOTO 0030pa (POKYCHpyeTCs Ha MPEUMYIIECTBAX U
OTPaHUYCHUSIX HOBEHIIINX NMMYHOTEPAIEBTHIECKUX CTpPa-
teruil Tepanuu 'K B kiinHuKe. ABTOpaMu CTaTbU JaHa
OILIEHKa HECKOJBKUM TIEPCIIEKTUBHBIM NMMYHOTEpAIIEB-
THYECKUM MO/IXOAaM, KOTOPbIE TEOPETUUECKH 00IanatoT
MOTEHINAJIOM U MOT'YT OBITh HCIIOJIb30BaHbI B JATIbHEHIIIEM
g nedenns LK. Coueranne mHAYKIHA 3P PEKTUBHO-
TO MPOTHBOOITYXOJIEBOTO MMMYHHUTETA C TOPMOKECHUEM
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HMMMYHOCYTIPECCUBHBIX MEXaHHW3MOB, HHAYIIMPOBAHHBIX
OIyXOJIbIO, IO BCEH BEPOSITHOCTH, SIBISAETCS KIIIOYEBOU
3aa4eii Oyaymux pa3padboTok MetoaoB jedcHus K.
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MOP®O®YHKIIMOHAJBHBIE MIEPECTPOMKHA COCYIUCTOI'O
M KJIETOUHOI'O KOMIIOHEHTOB KOPBI MO3KEYKA B YCJIOBUSIX BO3JIEMCTBUA
HA OPTAHU3M CYJIb®ATOB ME/IU, HUHKA U KEJIE3A

I'punuona H.B., Bacbko JI.B., Kuntenko JI.U., Toprunckas A.H., Mypeneu H.A.

Cymckoti 20¢y0apcmeentvill yHueepcumen, MeOUyUHCKUL UHCmumym, kageopa namono2udeckoll anamomuu, Yxpauna

Cpean XUMHYECKUX BELIECTB, 3arpsA3HSIOMNX OOBEKTHI
MIPOHM3BOJCTBA U OKPY)KAIOIIEeH Cpelbl, TSHKeIble MeTaslIbl
1 UX COSMHEHUs 00pa3yIoT 0COOYIO TPYIITY TOKCHKAHTOB,
KOTOpbIE HETaTHBHO BIIMSIOT Ha OKPYIKAIOLIYIO Cpey U He-
MTOCPEICTBEHHO HA caMoro 4ejoBeka [4,16]. XpoHudeckoe
BO3JCHCTBIE XUMHIECKUX (PAaKTOPOB (B YaCTHOCTH, COJEH
TSDKEJIBIX METAJUIOB) B YCIIOBHSIX IIPOU3BOJCTBA, TIPUBOJIHT,

84

B KOHEYHOM CU€TE, K HTHTOKCHKALNH, KaK IIPABHIIO, COTIPOBO-
JKIAIOIIEHCS HeXKEIaTeIIbHBIMH M3MEHEHNSIMU IEATEIIBHOCTH
cepaedHo-cocynucTor cucremsl. [3]. Heorpemmemoii co-
CTaBILIOIICH HEHPOTPODIIECKON CHCTEMBI TOJIOBHOTO MO3Ta
ABISIETCS OaaHC MUKPORJIEMEHTOB, NEHCTBHE KOTOPBIX Ha
HC paznoobpazHo Onmarogaps HX y4acTHIO MPAKTHYECKU BO
BCeX (PU3MOIIOTMUYECKHX Mpolieccax. bananc koHIeHTpaim u
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B3aMMOOTHOIICHHI MaKpO- 1 MUKPOJIEMEHTOB B FOJIOBHOM
MO3re MOYKET OBITh YyBCTBUTEIILHBIM M PAHHUM MH/IUKATOPOM
NATOJIOTMYECKUX SIBIICHUH, BBITIONHSS CYILIECTBEHHYIO POJIb
B ux narorenese [12]. XKeneso - acceHIMaIbHBIN MUKpOAIIE-
MEHT, CTPYKTYPHbII KOMITOHEHT OEJIKOB, TPUHIMAET y4acThe
B paboTe (epMEHTATHBHBIX CHCTEM, 00CCICUMBAIOIINX
CHCTEMHBII Y KJIETOYHBIH a3pOoOHBII MeTaboIH3M, a TAKKe
OKHUCJIUTENIbHO-BOCCTAaHOBUTENBHBIM TOMEOCTa3 OpraHu3Ma
[18]. XKene3o sBisieTcs HEOOXOMMMBIM YISl (POPMUPOBAHHUS
peuenTopoB nfodamrHa B KJIETKaX MO3ra, OTCYyTCTBHE, MU
HE/IOCTATOK KOTOPBIX HAapyllaeT HOPMaJbHOE ()yHKIIMOHH-
poBanue nodamuHepruueckux HerpoHoB [13]. Ipu3nana
POJb HAKOIJIEHUS >Kelie3a B PAa3BUTHUM HEKOTOPHIX 3aborie-
Banuit [THC [11]. [luHk uMeeT CTabUIM3UPYIOIIee BIUSHIE
Ha aJpeHaIMH U HOPAJPEHAJIMH U 3a CYET 3TOro CBOWCTBA
UTpaeT Ba)XHYIO POJb B CHHANTUYECKOH TPAHCMHUCCHU
B LIEHTPaNbHOM HepBHOHM cucteme [19]. buonornyeckas
POJIb MEIM CBsI3aHA C €€ y4acTHeM B (pyHKIIMOHUPOBAHHU
MHOTUX (pepMEHTOB, TOPMOHOB, BUTAaMUHOB. Me/ib BiUsieT
Ha POCT U Pa3BUTHE OPraHM3Ma, pa3IMuHbIe BU/IbI OOMEHa
BEIIIECTB, KPOBETBOPEHUE, ckeneTooOpazoBanue [17]. [pu
XPOHUUYECKOM TOKCHYECKOM BO3/ICHCTBHU ME/IM HA OPTaHU3M
BBISIBJISIIOTCSI BRIPQKEHHBIE MOP(OIOrHUeCcKre N3MEHEHHSI B
TKaHsX TOJIOBHOTO MO3ra, Jerkux u nedenu [10]. IIpodneme
MO3TOBOI0 KPOBOOOPAIIEHHS - HOPMAJIBHOTO ¥ H3MEHEHHOTO,
MOCBSIIIICHO OTPOMHOE YKCIIO PadOT (PU3HOIOTHMIESCKOTO U
Mopororimyeckoro xapakrepa [6,7]. Ha ceronusiauii neHb
U3y4CHO HEraTHBHOE BIIMSHUEC KOMOWHAIMK COJICH IIMHKA,
XpoMa 1 CBUHIIA, & TAKXKE MEJIH, MapraHIia U CBHHIIA Ha KOpY
TOJIOBHOTO Mo3ra U Mo3keuka [2]. OqHako, HE UMEIOTCS
paboThl 10 KOMOMHUPOBAHHOMY BO3JICHCTBHUIO CYJIb(}haToB
IIMHKa, MEJTM M JKeNe3a Ha KOpy MO3KEUKa, B YaCTHOCTH, €r0
MHKPOLIMPKYJISITOPHOE PYCIIO M TaHIIMOHAPHBIC HEWPOHHI.
Bonpocam narorenesa, IMarHoCTUKHU U JICYSHHsI 3a00IIeBaHHI
MHKPOLMPKYJISTOPHOTO pyciia MOIKEUKa B HACTOSIIIIEE BPEMsI
yzessieTcs 0cod0e BHUMaHHKE, TaK KaK HApYIICHHE MO3rOBOTO
KPOBOOOPAIIICHUS 3aHUMAIOT OJTHO U3 MEPBBIX MECT Cpey
npuinH cMepTy Hacenenus [1]. Kpome Toro, ocodeHHoCTH
MexaHn3Ma 00pa3oBaHust 1 MOP(HOJIOTHH TeMaToM B MOKEUKE
BEChbMa MHTEPECHBI, YUUTBIBASI 0COOCHHOCTH MUKPOBACKYJISI-
PpH3aLHHU KOPbI MO3KEUKa, B3aMMOOTHOILICHHI MEX/Ty TaHITU-
O3HBIMU KJIETKaMH M KallWUIIpaMy KOpbl Mo3xkeuka [5,14],
cBOe0oOpa3reM aHaTOMHUYECKOTO CTPOCHUs U Tororpaduu
Mozxeuka [9]. CrenoBarenbHO, BIUSHUE KOMOHMHAIINH CONEH
TSKEJIbIX METAJUIOB Ha COCYAUCTBIA M KIJIETOYHBIA KOMIIO-
HEHTBI KOPbI MO3KEUKa SIBIISIETCS] aKTyaJIbHOM MpoOieMoit u
TpeOyeT IeTaIbHOTO U3YUCHHUSI.

Llenbro uccnenoBanys sBIAETCS aHATIN3 MOP(HOIOTUIECKHUX
1 MOP(OMETPUUECKHX MIEPECTPOEK COCYAUCTOTO pycia U
kieTok IlypkuHbe KOpbI MO3:KEUKa B YCJIOBUSX BO3ZCH-
CTBHSI Ha OPraHu3M Cylb(haToB MeIH, [IMHKA U JKeJe3a.

Marepuajg U MeTOAbl. DKCIIEPUMEHT MPOBeACH Ha 48
OeJIBIX MOJIOBO3PEIBIX KpbIcax-camiax mMaccoit 200-250r,
B BO3pacTe 5-8 MecsIeB, KOTopble ObUTH pas/iesieHbl Ha 4
rpynibl. JJabopaTopHble )KUBOTHBIE TIEPBOIi rPy b (KOH-
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TPOJILHOIT) CONIEPIKATHUCH B OOBIYHBIX YCIOBHUSX BHUBAPHSI.
Kusotnsie II-1V rpymnn B Teuenune 3 mecsiiieB ynorpeos-
JIU BOJY, HACBIIICHHYIO KOMOUWHAIMCH COJICH TSKEIbIX
MeTaiuioB: IuHKa (ZnSO4) - 50 mr/a, menu (CuSO4) - 20
mr/n u xenesa (FeSO4) - 20 mr/n. I'pynnbl MogONBITHBIX
JKMBOTHBIX BBIBOJIMIIUCH U3 OKCIIEPUMEHTA Iy TEM JCKaIH-
Taluu moj 3pUpHEIM Hapko3oM crycts 30, 60 u 90 cyTok
oT Hadana skcriepuMenTa. ConepKaHue KUBOTHBIX U Ma-
HUITYJISIMY HaJl HAMU TIPOBOJMIJIMCH COTVIACHO MOJIOKEHUM
«EBporneinckoil KOHBEHIUH O 3a1LUTE [I03BOHOYHBIX JKUBOT-
HBIX, UCTIOJIb3YEMBIX JUIS SKCIIEPUMEHTAIBHBIX U JAPYTHX
HayuHbIX 1enei» (CrpacOypr, 1986), nupextuBsl CoBeTta
Esponbr 86/609/EEC (1986 r.) u ap. I'mctonoruyeckue
npenaparbl M3rOTOBJISIM 110 OOIIENPUHSITON METOIHUKE,
Ccpe3bl OKpalIuBaJIbl T€MATOKCUIUH-203UHOM. OOmuii
MOP]OIOrHYeCKUi aHaIU3 TPOBOIMIIN IIOCPE/ICTBOM CBe-
TOONTHYECKOTO MUKpOCKoma « MUKMe», ¢ 00bEKTUBAMHU
x10, x20, x40, Gunokyssip 7,10. Inst MOpdoMeTprueCKOro
aHaJlM3a COCTOSIHUSI TEMOMHUKPOIMPKYJIITOPHOTO pycia
KOPBI MO3)KEUKa HCIOJIb30BANIHN CIIETYIOIINE KOJTNYECTBEH-
HBIE KPUTEPHUHU: MaJbli U OOJBIION AMAMETPhI COCY/IOB,
IUIOIIA/Ab M MEPUMETP MOMEPEYHOro CEYSHHs COCYIIOB,
TOJIIMHA CTEHKHU COCY/Ia, IPOTSHKEHHOCTh cocynoB. doto-
JIOKYMEHTHPOBAaHHE MOIYYSHHBIX PE3Y/IbTAaTOB IIPOBOANIN
¢ momo1bio nnppoBoii Buaeokamepsl «Olimpus BX-41»
(SInonus) Ha nepcoHaIbHOM KoMITbtoTepe. MopdomeTpust
THCTOJIOTMYECKUX MpenaparoB MPOBOAMIACH HA TEPCO-
HaJIbHOM KOMITBIOTEPE C IPUMEHEHHUEM MTPOrPpaMMBbI «Seo
Image Lab.v.1.0.» (Sumy Electron Optics, 2008).

Craructudeckas 00padOTKa pe3ysIbTaTOB MCCIICIOBAHUS
OCYIIIECTBIISLIACh MOCPEACTBOM IIporpaMMel Statistica v.6
¢ ucnojb3oBanueM t-kputepus CrbrofeHTa. Paznuyust
cuMTanu aoctopepHbiMu mpu p<0,05.

Pe3yabTarsl u ux odcyxaenue. [lTocine 30-nHeBHOTO
CpOKa ynoTpeOseHus MOJOTBITHBIMU KUBOTHBIMU CMECH
Cynb(aToB IIMHKA, MM U YKeJe3a MO3)KEUOK KPBIC MaKpO-
CKOITMUYECKHU COXPAHSI CBOE aHaTOMU4eckoe cTpoeHue. Ho
y’K€ Ha IePBBIX CPOKAX IKCIEPUMEHTA HaOJIIOAI0TCS J10-
BOJIBHO BBIPa3UTENIbHbIE MOP(OIOTHYECKHE EPECTPOIKH
B COCYIHCTOM pyCJlieé KOPbI MO3KEUKa AUCTOHHYECKOTO
xapaxtepa. OTMeuaeTcs paciIupeHUe COCy10B, HEPEIKO B
COUYETAaHUHU C UX CIIA3MOM, UTO IIPUBOJUT K paCCTPOIiCTBaM
reMOJIMHAMUKH, & UMEHHO 3aCTOI0 KPOBH (IIpeuMyIie-
CTBCHHO B BEHO3HOM pYyCJje), MOJTHOKPOBHIO BEHO3HOTO
pycia u pa3BUTHIO TUTIOKCUH. BerieicTBrE rTUIMOKCHN PE3KO
YBEJIMYMUBACTCA MTPOHNIACMOCTD COCy]II/ICTOﬁ CTCHKH, YTO
BeJleT K 00pa30BaHUIO OOJBIIMX ONTHYECKH PO3PAYHBIX
NEPUBACKYIAPHBIX U MEPULCIUTIOJIAPHBIX NPOCTPAHCTB,
3aII0JHEHHBIX OTE€YHOHU >XKHUIAKOCThIO. Hapymaercs Hop-
MaJibHasA MOp(i)OJ'IOFI/IH CTCHKHU COCYZ0B, UTO IPOABIIACTCH,
MPEX/Ie BCEro, B OTEKE IHJIOTEIUOIMTOB, KOTOPHIE MPHU-
00peTarT OKPYIITyI0 POPMY, OTCUHBI, & UX SAAPA BBIISTUU-
BAIOTCS B MPOCBET COCY/Aa, THNEPXPOMHBL. OTMeUaeTcs
CIIOHTMO3HOCTh BELIECTBA MO3)KEUKa ¢ (pOPMHUPOBAHHUEM
HayaJIbHBIX JTANOB Pa3BUTHs OCTporo oreka. Habiro-
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Tabnuya 1. Hsmenenus mopghomempuneckux nokazameneti cocyoos Kopbl MO3HCEUKA
10108O3PENbIX KpblC 6 akcnepumenme (M+m), n=6

CpoxHu 3KcnepuMeHTa

COCYIOB (MKM ?2)

ITokazarenb Konrtpoabubie IKCNepHMEHT IKCNEePpUMEHT IKCNEePpUMEHT
KPBICBI 30 cyTok 60 cyTok 90 cyTok
i +

Dombiwiolt iametp | 5 g4, 4 36664 | SSBI6ES0727 1 45 901844 0676675 | 46,963:14,80572% %
COCYJIOB (MKM)

Mabiit AHAMCTD | g 5050011 9788 | 25,0366:2,47821%%* | 23 4545+2,86763** 17,8726+2,32677*
COCYZIOB (MKM)

[Tmomans mome-

pearioro cedermst | 135,494+74,501 | 839,526+17,461%%% | 710,742412,821%%* 743,67+12,080% %

IIepumetp nome-
PEYHOro CeYeHus
COCyIoB (MKM?)

42,1185+11,110

110,048+11,821%*

108,135+8,61656%** 115,515+13,44%*

Tonmuua cTeHKHn

0,57012+0,1603
cocyza (MKM)

2,8435640,2922% %

3,16986+0,22297*** 2,66318+0,30257%**

IIporsixeHHOCTD

38,962+2,49584
COCYZIOB (MKM)

54,6865+2,467**

97,7854+1,54889%** 131,42+43,48331%**

npumMedaHue : pazHoCms mMedncoy nokazamenimu kKoumpons u skcnepumenma * p<0,05; ** p<0,01,; *** p<0,001

JTAIOTCSl HadaJbHBIC ATAIbl HAPYIICHUS PEOTOTHYSCKHUX
CBOMCTB KpOBU. BEHBI M BEHYJIbI 3a110JIHEHBI TOMOT€HHON
OJIeTHO - PO30BOM MAaCCOM, 0OTMEUAETCS, B OCHOBHOM, CITa3M
TeMOKAIMMIUIAPOB. DPUTPOLUTHI MOTHOCTHIO HATIONHSIOT
MIPOCBET COCYZIOB, OYCHb TECHO MPHIIIETAIOT IPYT K APYTY,
KOHTYPBI X YETKO OYE€PUYCHHEBI, POPMHUpPYETCS CTa3 KPOBH,
arperamys 3pUTPOLUTOB, ClaK-PpeHoMeH. B peaxux co-
cyax ycyryOmsioTCsl IpOIecChl MPOHUIIAEMOCTH CTEHOK
COCY/IOB M HAPYIICHHS PEOJIOTHYECKUX CBOWCTB KPOBH, UTO
MIPOSIBIISICTCS JIOKAIFHBIMHU JHAINECIC3HBIMUA KPOBOM3IIHUS-
HUSIMH B TKAaHb MO3K€UKa. B OTENBHBIX CiTydasx U3 mMpo-
CBeTa BEH B TKaHb MOIKEUKA, ITyTEM JIHaIee3a, BEIXOIAT
SPUTPOIHTEI, 6€3 TOBPEKACHHUS CTEHOK COCynoB (puc. 1).
Boxkpyr cocynos otmeuaeTtcs Hecrierpduaeckas npomude-
paTuBHAs peaKlys HEUPOIINY Ha JIEWCTBUE TOKCUYECKOTO
areHTa B BUJIC YMEPEHHOTO CKOTUICHHS KIETOK HEHPOTIINT
B [IEPUBACKYIISIPHBIX IPOCTPAHCTBAX MopdomMeTpraecKkne
MOKa3aTeNIn COCTOSHHS MUKPOLHPKYIATOPHOTO pycia
KOPBI MOKEUKa SIPKO MOATBEP)KIAAIOT MOP(HOIOTHYSCKIE
NIEpECTPOMKH B cocynax. Tak, Ha TaHHOM CpPOKE HKCIe-
pPUMEHTA, TOCTOBEPHO PACTYT, IO CPAaBHEHHIO C IMOKa3a-
TEJISIMA WHTAKTHBIX JKHBOTHBIX, BCE MOP(POMETPHUICCKHE
MTOKA3aTeNH, XapaKTepu3ymomue cocyapl. Tak, IIomans
MTOTIEPEYHOTO CEUEHHS COCYAOB (MKM?) Bo3pacTaeT B 6,2
pasa mo cpaBHeHHUIO ¢ KoHTposieM (p<0,001), mepumeTp
MIPEBHIIIACT MOKA3aTeH KOHTPOJIBHBIX JKUBOTHBIX B 2,60
pasa (p<0,01). boxpmroit m Mamblli TUAMETPHI COCYIOB
MPEBBINIAIOT CBOM IMOKa3aTeJIM, COOTBETCTBEHHO, B 2,4
(p<0,01) u 2,6 paza (p<0,001). MophomeTpuueckwii mo-
Ka3aTelb TOJIIMHBI CTEHKH COCY/IOB BO3pacTaeT B 5,6 pa3a
(p=0,001). I[TpoTsKEHHOCTH COCYNOB, Ocie 30-THEBHOTO
TepMHUHA JKCIEPUMEHTa, yBenuunBaercs B 1,4 pasza B
cpaBHeHUH ¢ KoHTpoJieM (p<0,01) (Tabnwuma 1).
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Puc. 1. Kopa mo3orceura Kpwicbl npu nogbluUeHHOM Nompeo-
JIeHUU collell madjcevlx Memannos 6 kouye 30-0nesnoco
cpoka sxcnepumenma. Obpazoeanie nepuacKyIsIPHbIX
NPOCMPANCME, 3ANOTHEHHbIX MPAHCCYOAmMom U dIPumpo-
yumamu. OKpacxa eemamoxcurunom u u 303urom X400

Hapymenust B cocymucToM pycie MpUBOAAT K Pa3BUTHIO
TKAaHEBOH THUIIOKCHH, K KOTOPOW BEChbMa UyBCTBUTEIHHBI
kietku Ilypkunbe, 9T0 00BACHIETCS OCOOCHHOCTSIMU aH-
THOAPXUTEKTOHUKH KOPBI MO3KEUKa. JTO MEPBHIC U3 KIICTOK,
pearupyrommue Ha AeHCTBHE TIOBPEXKIAOIIETO areHTa (comm
TSDKETIBIX METAJIJIOB), POHHUKAIOIINE B KOPY MO3KeUKa Ora-
rofapst N3MEHEHHUIO CTETICHH TPOHUIIAEMOCTH COCYANUCTON
CTeHKH, TO €CTh M remMarodHiedanmueckoro 6apbepa s
TOKCHUYECKUX BewlecTB. Hapymaercs TpaHCLEMOIsIpHbI
TPAHCHOPT JUTA HIEKTPOIUTOB M KUCIIOpoa. B opranmsarwm
TaHTIIMOHAPHBIX HEHPOHOB Pa3BUBAIOTCS HECMICIIN(PUICCKIE
M3MEHEHHS MTOTMMOP(HOTO XapakTepa, KOTopble, B 00Jb-
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Tabnuya 2. Usmenenus mopghomempureckux nokazamenetl kiemok IIypkunve Kopbl Mo3iceuKa
10710803PeNbIX Kpbic 6 IKcnepumenme (Mxm), n=6

Bo3pacT :XUBOTHBIX
MokazaTeian Konrp. IKcnepu- KonTp. IKcnepu- KonTp. Ikcnepu-
KPBICBI MEHT KPBICHI MEHT KPBICBI MEHT
5 mec. 30 cyTok 6 mec. 60 cyTox 7 mec. 90 cyTok
E;:i?;:;qg;{% 231,99+ 658,014+ 406,873+ 630,312+ 513,133+ 708,769+
(M) P 15,444 32,6721 *** 31,544 39,3586** 33,816 33,0757**

npumedaHue: pasHoCms MenHcoy noKasamenimu KoHmpons u skcnepumenma * p<0,05; ** p<0,01,; *** p<0,001

LIMHCTBE CIIy4aeB, ABISIIOTCS 00PATUMBIMH, B BUJIE OCTPOTO
OTEKa M MIIEMHYECKHX M3MEHEHHI C MPOrpeCcCUpPYIONMH
MIpU3HAKAMH AUCTPOGHN (TOMOTEHU3UPYIOIIEe pacIierie-
Hue kietok [lypkunse). [lepukaproHbI KJIETOK B COCTOSTHAN
OCTPOTO OTEKa HECKOJILKO YBEIIMYIEHBI B pa3Mepax, KOHTYPbI
KJIETOK HEUETKHUE, BEPXYILICUHBII ASHAPUT HE KOHTYPHPYETCSI.
[{urommasma ¥ sigpa TaHIIIMOHAPHBIX KJIETOK, B OCHOBHOM,
rUnepXpoMHbl. HelpoHbI ¢ MpU3HaKaMu 1eCTPYKTUBHBIX
M3MEHEHUH, UMEIOT OJIETHYI0, TOMOTEHHYIO IUTOIIIA3MY,
THUTPOUJI KOTOPBIX TOJICKHUT YACTHUHOMY, M TOITHOMY
xpomaronmuzy. L{UToapXUTEKTOHHUKA KIETOK COXPaHEHa, HO
B HEKOTOPBIX TOJAX 3pEHUs] O0OHAPYKHBAIOTCS OTACIIBHBIC
30HBI BBINA/ICHNSI TAHITIMOHAPHBIX KIIETOK. COIIACHO TAaHHBIM
MOP(HOMETPUUECKUX MCCIIEIOBAHUI, TIUIOMIA/b CEYEHHS TEI
HEHPOHOB YBENMYUBACTCS B 2,8 pa3a MO CPAaBHEHUIO C KOH-
TporeM (p<0,001) (tabmuma 2).

C yBenmueHHEM CPOKOB OmbITa, HAa 60 CyTKH PKCIEpH-
MEHTa, HabIomaeTca yrnyoneHne MophoIorndecKux
HU3MEHEHUM B COCYAMCTOM pycie U kieTkax Ilypkunbe.
B nanpHelimem HaOIIOmMAaeTCs MOTHOKPOBHUE COCYIOB,
KOTOpPOE COMPOBOXKIACTCS SIBICHHSIMH CTa3a M clajka
SPUTPOIUTOB, UYTO SBJIACTCS CBHUJETEIHCTBOM 3aME[-
JICHUS MHTpanepeOpasbHOro KpoBoToKa. K ykazaHHBIM
MIPU3HAKAM 3aCTOSI KPOBH, B PE3YJBTATE THIIOKCHYECKOTO
MTOBPEKACHUS TeMaTodHIIePaTnieckoro 6aprepa, mpu-
COEIMHSAJINCH SIBTICHUSI BHYTPUCOCYHCTOH CeAMMEHTALINN
TUIa3MbI KPOBU M MHOKECTBEHHBIC IEPUBACKYIISIPHBIE [T~
Tieie3HbIC KPOBOMNUSHNA (0e3 sIBIeHII MOP(OITOTHIECKU
00HApPYKMBAEMOTO Pa3phiBa CTEHKH MO3TOBBIX COCYIOB).
Ha HeKoTOpbIX ydacTKaxX TKaHb MO3XKEUKa MOABEPracTCs
reMopparuueckoil HHQGUIbTpanuy, ¢ AUaneae3HbIM Ipo-
MTOTEBAaHUEM SPHUTPOLUTOB 4Yepe3 0azaiabHyI0 MeMOpaHy
KamuTsipoB. OO0 3TOM CBHICTEIBCTBYIOT PACIINpPEHHBIC
MIePUBACKYJISIPHBIE TPOCTPAHCTBA, 3aIOJIHEHHBIC ITa3-
MOH B (POPMEHHBIMH IIEMEHTAMH KPOBH. JTOT (axT
MOKET PacCMaTPHUBATHCS KaK CBUIETEIbCTBO MOBBIIICHUS
COCYIMCTO-TKaHEBOW MPOHUIIAEMOCTH Ha (JOHE ATUTETBHO
MIPOTEKAIOIIEH HIIEMHUH FOJIOBHOTO Mo3ra. Ha aTux cpokax
ombITa HaOMIOMaeTCs HaNOOMbINAs CTENECHh HAPyIICHHUS
KOMITAKTHOCTH MO3TOBOM TKaHH B BUJIE €€ OTEUHOTO pa3-
peixieHnsa. Ha MUKpOCKONMYEeCcKUX Mpernaparax BHIHbBI
MHOXECTBEHHBIC MICICBUIHBIE ONTUYECKH MYyCThIC IIe-
PHUBACKYJISIPHBIC U TIEPUIICIUTIONSAPHBIE MPOCTPAHCTBA. B
HEKOTOPBIX TOJIAX 3PEHUS] YIaCTKU KOPbI OKa3bIBAIOTCS
T'yCTO 3aII0JTHEHHBIMH OKPYIJIO-OBAJIbHBIMBI ITyCTOTaMM»,

© GMN

3aIMOJIHEHHBIMHU TpaHccynaroM. Mopdomerpuieckne mo-
Ka3aTesu, XapaKTepu3yIolnue COCyabl, U B JalbHEHIIEM
JIOCTOBEPHO MTPEBBIIIAIOT TAKOBbIC MHTAKTHBIX KMBOTHBIX.
Taxk, mIomazab MOIepeyHOro CEYCHUS COCYI0B (MKM?) BO3-
pacraeT B 5,2 pa3a 110 cpaBHEHHIO ¢ KoHTposieM (p<0,001),
MEPUMETP COCYJI0B PEBBIIIAET OKA3aTEIN KOHTPOIBHBIX
JKUBOTHBIX B 2,6 paza (p<0,001). Bonpmoii n Mamisrii qua-
METPBI COCY/IOB MPEBBIIIAIOT CBOM MOKA3aTEeNIN, COOTBET-
cTBeHHO, B 3 (p<0,001) u 2,5 pa3a (p<0,01). Mopdomerpu-
YeCKHUH II0Ka3aTeNb TOJIIUHBI CTEHKH COCY/IOB BO3PAcTaeT
B 6,2 paza (p<0,001). ITpoTsKEHHOCTH COCY/IOB, MOCIE
60-1HEBHOTO TEPMHHA IKCICPUMEHTA YBEIHMUUBACTCS B
2,5 pa3a B cpaBHeHHH ¢ KoHTponeM (p<0,001) (Tabmura
1). Onucannbie N3MEHEHHS HApYIIAI0T MUKPOIIPKYIISIIIIO
B KOpE MO3Xeuka U (PYHKIHIO OKPY)KAIOIIUX HEHPOHOB.
VIMeHHO Ha 3THX CPOKaxX OMbITA MPOSIBISAETCS U JOCTATOUHO
BBIPA3UTEIBHBIN IUTOTOKCHYCCKUH dPPEKT comelt TsKe-
JIBIX METAJJIOB, BEIPAYKAIOLIUNCS B TUCTPOPUIECKUX U HE-
KpPOOMOTHYECKUX M3MEHEHHAX FAHIIIHOHAPHBIX HEHPOHOB.
[TosiBnsAtOTCSI HEWPOHBI, KOTOPBIE HAXOAATCS] B COCTOSTHUU
KapUOLUTOIN3a U KAPHOJIH3HCca ¢ 00Pa30BaHNEM KIIETOK -
TeHel. HapyimaeTcst 1MTOapXUTEKTOHHKA KOPbl MO3KEUKa,
YMEHBIIIAETCs KOIMIECTBO HEHPOHOB Ha €IMHUILY [LUIOIIAAN
¢ 00pa3oBaHMEM MHOXXECTBEHHBIX OYaroB BBIMAICHHS
KIeToK IlypKkuHbE pa3nnIHoOi MPOTSHKEHHOCTH (pHC. 2).
B OonpImIMHCTBE YyYacTKOB MO3XKEUKa MPOCIEKHUBACTCS
MUTpanus KJIETOK-3€PEH HE TOJIBKO B TaHIIIMOHAPHBIH,
HO U B MOJIEKYJISIPHBIN CJIOU. YCUIIMBAIOTCS NIEPULIEIUIIO-
JSIPHBIM 1 TIepUBACKYISAPHBIN oTeku. COmIacHO JaHHBIM
MOP(HOMETPHUUECKUX HCCIEAOBAaHUMN, TUIOMA/b CEUCHHUS
TN HEHpPOHOB yBenuunBaeTcs B 1,54 pasa 1mo cpaBHEHHUIO
¢ xouTpoiaem (p<0,01) (tabnmma 2).

Ha 90 cyTkm skcnepuMeHTa B COCYAHCTOM pycClie KOPBI
MO3KEUKa Mpeo0IasaloT MPoLecChl BEHO3HOTO 3aCTOs
KPOBH, CONPOBOXKIAIOLINECS BEHO3HBIM ITOTHOKPOBHEM,
pacHIMpeHHeM COCYI0B M MOCIETYIONIMMH TPOILECCAMHU
HapyILICHUsI PEOJIOTHYECKUX CBOMCTB KpoBu. Cocy/sl
MSATKOM MO3TOBOH 000JIOYKH MOJTHOKPOBHEL. BeneacTaue
JlaJbHENUIIEr0 TOKCUYECKOr0 ACHCTBUS HA SPUTPOLUTHI
TSDKEJIBIX METAJIJIOB HAOIIOAaeTCsl BHYTPUCOCYAHCTAs
arperanys dpUTPOIUTOB («3EPHHUCTHIN TOK KPOBH»), BBI-
3bIBast cTa3 KPoBU. Ha HEKOTOPBIX yyacTKax BO3ZHHKAET
«TOMOTEHHU3ANMS KPOBW». DTH (AKTOPHl B KOMILIEKCE
CHIMKAIOT HOPMAJIbHYIO TEKy4eCTb KPOBH B MHKPOCOCY-
Jlax, 3aMe[Jisisd KpOBOTOK. B pesynbrare gajabHenIero
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THITIOKCUYECKOTO TMOBPEKACHUSI COCYTUCTON CTEHKH U W3-
MEHEHHS CTPYKTYPbI CTEHOK COCY/IOB IIPOUCXOMT Pa3phiB
CTEHKHU COCY/IOB C MHO)KECTBEHHBIMH KPOBOM3BJIUSHHUIMHU
B KOpY Mo3keuka (puc. 3). Kak 1 Ha npeapynmx cpokax
9KCIIEPUMEHTA, MOP(OMETPHUYECKHE TTOKA3aTelH, Xapak-
TEPU3YIOIINE COCY/IbI, ¥ B JAILHEHIIIEM JOCTOBEPHO Ipe-
BBIIIAIOT MOKa3aTeIH MHTAKTHBIX JKUBOTHBIX. [liomiaas
MOTIEPEYHOT0 CEYEHHs COCYN0B (MKM?) Bo3pacTaeT B 5,5
pasa 1o cpaBHeHHIO ¢ KOHTposeM (p<0,001), nepumerp co-
CY/IOB IIPEBBIIIACT MOKA3ATEIN KOHTPOJIbHBIX )KUBOTHBIX B
2,7 paza (p<0,01). bonb110¥ 1 MaJIbIii THAMETPBI COCY/IOB
MPEBBIIIAIOT CBOU MOKAa3aTeIH, COOTBETCTBEHHO, B 2,9
(p<0,001) u 1,9 paza (p<0,05). MopdomeTpudeckuii mo-
Kazarelb TOJIIMHBI CTEHKH COCY/IOB BO3pacTtaet B 5,2 paza
(p<0,001). [TpoTs:KEHHOCTH COCYIOB, TIOCIE 90-THEBHOTO
TepMHHA JKCIEpUMEHTa, yBeauunsaercs B 3,4 pasa
mo cpaBHeHuu ¢ koHTposem (p<0,001) (tabmuma 1).
BcenencTBre KOMIIEHCATOPHO-TIPUCIIOCOOUTENBHBIX SIBJIC-
HU, aHaTOMUYecKuX U (usznonoruyeckux (HakTopoB U
«COCYIUCTBIX MEXaHHU3MOBY» PEryJHPOBaHUSI MO3TOBOTO
KpOBOOOpAIICHHUs TPOUCXOAUT YMEHBIICHUE OTEYHBIX
SIBIICHUI1 B KOPE MO3)KEUKa: 3HAYUTEIBHO YMEHBIIAIOTCS T1e-
PHUBACKYJISIPHBIH 1 TIEPULICIUTIONISIPHBIA OTKHU M CTETICHb Ha-
PYILICHHUS KOMIIAKTHOCTH BEIIECTBA MO3KEUKA. YKa3aHHBIN
(axt, 6e3yCIIOBHO, MOJIOKUTEIBHO BIMSET HA COCTOSHHE
YaCTH raHINIMOHAPHBIX HEWPOHOB. B 0TIenbHBIX HefipoHax
HaOJIIO/IAeTCsl XOPOIIO KOHTYPHUPOBAHHBIN BEpXYIICUHBII
JICHJPUT, IUTOILIa3Ma - HOPMOXPOMHAsI, si/jpa OKpaIIeHbI
THIIEPXPOMHO, J1e(hOPMUPOBAHBI.

Puc. 2. Kopa mosoiceuxa kpbicbl npu nosblueHHOM Rompeo-
JleHUlU CoJlell MANCENbIX Memanios 6 Konye 60-0neénoco
cpoka sxcnepumenma. OOpazosanue MHONCECMEEHHBLX
ouaeoe evinaoenue kiemok [lypkunve. Okpacka cemamox-
cunurom u 303unom. X400

Tax, Mo JAaHHBIM MOP(POMETPUYECKUX HCCIIEI0BAHUM,
TUIONIA/(b CEUCHHS Tl HEHPOHOB YBEINYHMBACTCS JIUIIb B
1,4 pa3a no cpaBHeHuto ¢ koHTposeM (p<0,01) (Tabnuma
2). OnHaxko, OoJibIas YacTh HEHPOHOB BCE e HAXOAMUTCS
B COCTOSIHUHU TUCTPO(PHUECKHX M HEKPOOHMOTHYECKUX U3-
MEHEHMH, C HapyIICHHEM LUTOAPXUTEKTOHUKH KJIETOK
[TypxuHbe, 00pa30BaHHEM 0YAroB BBITIAJICHUS KIIETOK.
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Puc. 3. Kopa mo3soiceuxa Kpvicol npu no8bluleHHOM NOmpe-
bnenuu coneti maxcenvix memainnos 6 kouye 90-onesno2o
cpoka skcnepumenma. Paspeie cmenku cocyoa ¢ kpoeo-
usnusiHUeM 8 Kopy mosdceurxa. OKpacka 2emamoxCuiuHoM
u 203unom. X400

Takum 00pa3oM, XpOHHYECKOE CyMMapHOe BO3J/eiiCTBUE
coJel TsHKeJBIX MeTaslIoB (Cy/ab(haToB MeaH, IMHKA U JKe-
Jie3a) Ha KOpY MO3)KEUKa M0JIOBO3PEJIbIX KPBIC BBI3BIBACT B
MHKPOLMPKYJIATOPHOM PYCJIe U TAaHIIMOHAPHBIX HEHPOHaX
MO3KeUKa IIMPOKUH CIIEKTP MOP(OIOTHUECKIX U3MEHE-
HUH - OT NOTPAaHUYHBIX OOPATUMBIX JIO IECTPYKTHBHBIX,
HEOoOpaTUMBIX. ITH MPOLECCHI IPOIOIKAIOTCS BO BPEMEHH
U MMEIOT CIIOXKHBIH (ha3oBbiid xapakrep. CrerneHb BbIpa-
JKEHHOCTH MOP(OJIOTHYECKUX MEPECTPOCK HAXOAUTCS B
MPSAMOM 3aBUCIMOCTH OT CPOKOB 3KCIIepUMeHTa. B panHue
CPOKH 9KCIIepUMeHTa MOP(]OIOrHYecKre N3MEHEHHs Ha-
YHMHAIOTCSI C PACCTPONCTB KPOBOOOPAIICHHSI, BHI3BIBAIOIIMX
o0OpaTuMble U3MEHEHUs] Hecneln(puIecKoro xapaxkrepa
B TraHIIMOHAPHBIX HelipoHax. Mopdonornyeckue mepe-
CTPOMKH COCYIUCTOTO pyCiia HOCST HecreludpuyecKuii
NONMMMOP(HBIN XapakTep U HapyHIAlOT KPOBEHAITOIHEHUE
COCYZIOB (B OCHOBHOM, BEHO3HOT'O PyCJIa), H3MEHSIOT Peo-
JIOTHYECKHE CBOWCTBA KPOBU U YBEIHMUYUBAIOT MPOHUIIAC-
MOCTb CTEHOK COCY/IOB C 00pa30BaHUEM KPOBOM3IIHSHUIMA
U reMopparuueckoil MHGWIbTpalul TKaHU Mo3xeuka. B
MaToreHe3e BBIBICHHBIX HapyIICHUH, BEPOSTHEE BCETO,
BEAYILYIO POJIb UTPAET TMIIOKCHUA. YBEIHUEHHE MPOAOI-
JKUTEIBHOCTH DKCIIEPUMEHTA BBI3BIBACT MOCTETICHHBIN,
HapacTalomuil POCT MPOHUIIAEMOCTH COCYIUCTOH CTEH-
KW, TO €CTh M remarodHiedannyeckoro 6aprepa (I'96)
B II€JIOM, Pa3BUTHE OCTPOr0 OTEKa U MHOXKECTBEHHBIX
KPOBOM3JIMSIHUI B KOpy Mo3xedka. Mopdonornyeckue
MEepeCcTPONKN FaHIIMOHAPHBIX HEHPOHOB, HA MOCIEIHUX
CpPOKax OIbITa, CBUJIETEIBCTBYIOT O Pa3BUTUH IMTOJIUMOP Q-
HBIX TUCTPOPUUECKHX, aTPOPUUECKHUX U IECTPYKTHBHBIX
MPOLIECCOB, OOJBIIMHCTBO M3 KOTOPBIX SIBISIIOTCSI HEOO-
PpaTUMBIMH, HECMOTPSI Ha peIapaTHBHYI0, KOMIIEHCATOPHO-
MPUCIIOCOOUTEIBHYI0 aKTUBHOCTh YacTH KJIeTok [lypku-
Hbe. COnIacHO MHEHHUIO HEKOTOPBIX aBTOPOB [8], UMEHHO
yBesnndeHue nponunaemoctu I'Db crnocobeTByer mpo-
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HUKHOBEHHIO TskeNbix MeTasioB B [IHC, pa3zsuTuio oteka
BEIIIECTBA MO3KEUKa M UTPAET BEAYIILyIO pOJIb B [TATOreHe3e
TakuX 3a0o0JieBaHHUN, KaK dHIE(aonaTus, MOBBIIICHUE
BHYTPHUYEPENTHOTO U INKBOPHOTO faBineHusa. HecomHeHHO,
Helb3sl HE MCKII0YaTh, KaK MaToOreHeTHYecKuid (akTop,
U POJIb TSDKEJBIX METAJIOB B Pa3BUTHH OCTPBIX, JIHOO
XPOHHYCCKUX MO3KCUKOBBIX JTUCHYHKIUNA U MO3IKCUKO-
BBIX aTaKCHi, B YaCTHOCTH, KPOBOU3IUSHUM B MO3KEUOK
[1,9,15]. [IpoBenenublii MOphOMETPHUUESCKUN aHAIH3
MOJITBEPIK/Ia€T U3MEHEHUS!, BBISBIICHHBIE TIPU CBETOBOMU
MUKpockonuu. [lomydeHHble HaMu MOpQOMETpUUYECKHe
JAHHBIC YKa3bIBAIOT HAa CJIOXKHBIN (ha30BBIH XapakTep
TeueHHus: MOP(HOJIOrHIECKIX U3MEHEHUH B MO3KEUKE, C
HanOObIIeH BEIPAKEHHOCTHIO Ha 60 CYyTKHU AKCIIEpUMEHTA
U KOMITCHCATOPHO-IIPUCIIOCOOUTEIbHBIMHU H3MCHCHHUSIMH B
KOpe MO3Keuka B KoHIle 90 CyTOK IKCTIEpUMEHTA.
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SUMMARY

MORPHOFUNCTIONAL ADJUSTMENT VASCU-
LAR AND CELLULAR COMPONENTS OF THE
CEREBELLAR CORTEX IN EXPOSURE TO BODY
SULFATES OF COPPER, ZINC AND IRON

Grintsova N., Vasko L., Kiptenko L., Gortinsky A.,
Murenets N.

Sumy State University, Medical Institute, morbid anatomy
department, Ukraine

In order to analyze the morphological and morphometric
reconstructions of the vascular bed, and Purkinje cells of
the cerebellar cortex of rats in long-term action (for 90
days) on the body of sulphates of copper, zinc and iron,
an experiment was conducted on 48 adult white male rats
weighing 200-250 g in age 5-7 months. We used anatomi-
cal, morphometric, statistical and common methods of
microanatomical research. It was found that the combined
effect on the body of sulphates of copper and zinc, and iron
in the cerebellum has enough expressive toxicity, which
affects the condition of the vascular bed, and Purkinje
cells. The degree of morphological transformations is
in direct proportion to the duration of the experiment. In
the pathogenesis of violations leading role played by hy-
poxia, develop signs of swelling of the cerebellar cortex
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with signs hemorrhagic infiltration, the severity of which
is maximum on the 60th day of the experiment.

Keywords: cerebellum, salts of heavy metals, microcir-
culation, ganglion neurons, morphometric parameters,
vascular permeability.

PE3IOME

MOP®O®YHKIIMOHAJIBHBIE NEPECTPOMKHN
COCYAUCTOI'O U KIIETOYHOI'O KOMITIOHEH-
TOB KOPbBI MO3KEUKA B YCJIOBHUSX BO3-
JIEMCTBUS HA OPTAHU3M CYJIb®@ATOB ME/JIU,
HOUHKA 1 )KEJIE3A

I'punuona H.b., Bacsko JI.B., Kuntenko JI.H.,
T'oprunckas A.H., Mypenen H.A.

Cymckou 20cy0apcmeeH bl YHUgepcumem, MeOuyuH-
CKULL UHCMumym, xageopa namonocudeckot anamomuu,
Yrkpauna

C nenblo MpoBeeHUs aHann3a MOp(OIOrHYeCcKUX 1 MOp-
(hOMETpUUECKHX MTEPECTPOEK COCYMCTOrO PyClia U KIETOK
[TypKuHbE KOPBI MO3KEUKA KPBIC B YCIOBHUSX AITUTEIBHOTO
neiictBus (B Tedenne 90 cyToK) Ha OpraHusM Cyiab(paToB
MeIH, IIUHKA U JKeje3a MPOBEACH 3KCIEePHUMEHT Ha 48
OeJIBbIX MOJIOBO3PEIIBIX KpbIcax-camiax Maccoit 200-250r,
B Bo3pacte 5-7 mecsuesB. [I[pumensnucs aHarToMu4ecKue,
MOp(OMETPUIECKUE, CTATUCTHYECCKUE U OOILEIPHHSTHIE
METOJMKH MHUKPOAHATOMHYECKOTO METO/a HCCIeI0Ba-
HUS. YCTAHOBJIICHO, YTO KOMOWHHMPOBAHHOE BO3JEHCTBHE
Ha OpraHu3M CyJib(aroB Me/H, [IMHKA U KeJle3a OKa3bIBaeT
Ha MO3KEUOK BEChbMa BBIPAKEHHBII TOKCHYECKHH (P heKT,
YTO OTPHUIIATENIHFHO CKa3bIBACTCSI HA COCTOSHUU COCYIUCTOTO
pycna u kinetok [Typkunbe. CterneHb BhIpaXKeHHOCTH MOPgo-
JIOTUYECKHX NTEPECTPOEK HAXOANUTCS B IPSIMOI 3aBUCUMOCTH
OT CPOKOB 3KCIIepHMEHTa. B maroreHes3e BBIABICHHBIX Ha-
PYIICHHI BEAYILIYI0 POJIb UIPAeT THUIIOKCHUS, Pa3BUBAIOTCS
SIBTICHUSI OTEKa KOPbI MOKeUKa ¢ MPU3HaKaMU IreMopparu-
4eCKOW MH(MHUIBTPAINH, CTEIEHb BBIPAKEHHOCTH KOTOPOTO
MaKCHUMaJIbHa Ha 60 CyTKH 9KCIICpHMEHTA.
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PEAKTUBHOCTH CEPIEYHO-COCYIUCTOM CUCTEMbBI IPEHATAJIBHO
CTPECCHUPOBAHHBLIX KPBIC B IIO3JHEM IHEPUO/IE X OHTOI'EHE3A

Xynasepasin A.l., 2Caposin M.IO., >’Xynasepasin JI.H.

Epesanckuti 2ocyoapcmeennviii meOuyunckuil ynueepcumem um. M. Iepayu,
kagheopa axywepcmea u cunexorocuu N2; *raghedpa ¢uszuonocuu, Apmenus

B mocnenHue roasl cpeau HaceleHUsl BCEro MHUpa Ha-
Omro/1aeTCsl HEYKJIOHHBIH POCT CEepAEeYHO-COCYAUCTHIX,
HEHPOIICUXNYECKNX, OHKOJIOTUYECKHX, IHIOKPUHHBIX U
Ipyrux Oolle3HeH NUBWIIM3ALNH, BaYKHEHIICH TPUYNHON
pa3BUTHS KOTOPBIX CUNTAECTCS BCE BO3PACTAIOILIECE BO3-
JICWCTBHE Ha OPTaHU3M YENIOBEKa PA3INYHBIX (PaKTOPOB
OKpy>Karormei cpenbl. M3ydeHne mpobaeMbl B3auMOIeH-
CTBHS Pa3BHBAIOIIETOCS OpPraHU3Ma ¢ (akTOpaMH BHETI-
HEH cpezbl, BBIICHEHHE OOIIMX M YaCTHBIX MEXaHH3MOB
a/lanTanny K IMOBPEKTAIOIINM BO3CHCTBUSIM Ha PAaHHUX U
MIO3JHHX 3TAIaX OHTOTCHE3a OCTAETCSI OIHUM M3 IPHOPHU-
TETHBIX HAIIPaBICHUN cOBpeMeHHOH (pm3uonoruu. Ocobo
MIPUCTAIbHOE BHUMaHKE OOpaIIeHO Ha BOIPOC O IpEeHa-
TaJIBHOM BO3JIeHcTBIM cTpeccupyommx (akropos. Tak,
cTpecc, epeHEeCEHHbIH MaTepbhio BO BpeMst OEpeMEHHOCTH,
OKa3bIBACT CYIIECTBEHHOE BIMSHUE Ha (OPMHUPOBAHHE
aIaNITUBHBIX BO3MO)KHOCTEH OpraHn3ma rmotoMctsa [6,14],
TICIXOAMOIIMOHANBHBIH cTaTyc [ 1,16], mporiecehl moaoBoro
co3peBaHMs M (PyHKIMOHHPOBAHNE PENPOAYKTHBHON CH-
ctemsl [9,11]. MHOTOYHCIICHHBIC JaHHBIC, TIOTyYCHHBIC B
pe3ynbrare HKCIIePUMEHTAIBHBIX U KIMHUYECKUX HCCIe-
JIOBaHMH, CBU/IETEIBCTBYIOT, UTO (DAKTOPBI OKPYIKAIOIIEH
Cpezibl y’Ke Ha PaHHHX 3Tarax *HU3HU MOIIIHO BO3/ICHCTBRY-
10T Ha Pa3BUBAIOIINECS CUCTEMBI, U3MEHSIS UX CTPYKTYpPY
1 GYHKIIMOHUPOBAHKE Ha NMPOTSHKEHUH BCeH xu3HU. Kak
N3BECTHO, yMEHBIICHHUE [UINTEIBHOCTH, a TAK)KE KadecTBa
YKM3HH HETIOCPEACTBEHHO CBSI3aHO C POCTOM YHCIIA PA3INy-
HBIX 3a00JI€BaHNM, B YACTHOCTH, CEP/IEUHO-COCYANCTHIX,
B TIATOT€HE3€ KOTOPHIX JEKHUT cTpecc [2,7,8,17]. Bricka-
3bIBACTCS MPEATIONOKEHNE, YTO BHYTPUYTPOOHOE BO3/ICH-
CTBHE IITIOKOKOPTHUKOHMJIOB MOXET ITPUBECTH K PA3BUTHIO
CEPACYHO-COCYUCTHIX 3a00I€BaHUI BO B3POCIOM BO3-
pacte [10,13]. DTa mpobnema 1o ceif 1eHh MaJlo U3ydueHa,
TOT/Ia KaK €€ PeIIeHIE MOXKET CIOCOOCTBOBAThH TOHMMAaHHIO
MEXaHW3MOB W 3aKOHOMEPHOCTEH (hOpMHUPOBAHUS MATO-
JIOTHYECKUX COCTOSIHUH y 0COOEeH, MepeHecnx CcTpecc
BO BpeMsl BHYTpUyTpoOHoro pazsutust. Ocraercs maio-
N3YYEHHBIM B KaKOH CTETICHH IPEHATAIBHBIN CTPECC MOXKET
MOAU(UIIMPOBATH PEAKTUBHOCTH CEPACIHO-COCYANCTOMN
CHCTEMBI y B3POCIIBIX 0COOEH.

Hcxonst U3 BBIIIEN3I0KEHHOTO, [IEIbI0 HACTOAIIETO HC-
CJICIOBAHUS SIBIJIOCH M3Y4YEHHUE O0COOCHHOCTEH TedeHHs
CPOYHBIX aJaNTHBHBIX PEAKLHH y ITPEHATaIbHO CTPECCH-
POBAHHBIX KPBIC B ITO3JHEM IIEPHUOAE X ITOCTHATAIBHOTO
pa3BUTHS.

Marepuan u metoasl. McciienoBanus nposeneHsl Ha 22
OenbIx OeCIOpOIHBIX KpbIcax 6 MECSIEB CITYCTS IOCTe

© GMN

poxkneHus. Kpeickl OBITH pa3[eieHsl Ha ABE TPYIIIEL:
KOHTPOJIBHYIO - KPBICHI, HETIEPEHECIITNE PEHATATHHOTO
crpecca (n=11) U ONBITHYIO - MMPEHATAIBHO CTPECCH-
poBaHHYIO (n=11) 6 MecsIeB CHyCTS MOCTEe POKIACHUS.
KpsIch comepkaiuch B OOBIYHBIX YCIOBHSIX BHBapHyMa
C TeMIIepaTypoi BO3ayxa, MOAIEPKUBACMOI Ha YpOBHE
20-22°C, T.e. B mpemenax TEPMOHEHTPATBLHON 30HBI IS
KpbIc. JKUBOTHBIC TIOTydYaly MMONHOLCHHBIH pPalioH U
HCIIOJIb30BAJIMCH B OKCIIEPUMEHTAX Nociie 1-2-HenenbHoi
aJlanTanyuu K yCIOBUSAM BHBapHs. IIpeHarambHO cTpec-
CHPOBAHHBIC KPBICH SBIISUIUCH TIOTOMKAMH OCpEMEHHBIX
KPBIC, KOTOPEIC B TEUCHHE BCETO Meproaa 6epeMeHHOCTH
MTOJIBEPTAJINCh BO3ICUCTBUI0O XPOHUIECKOTO MCHXOIMO-
[IHOHAIBHOTO CTPECCca, BKIFOYAIOIIETO B ce0s COUeTaHHOE
BO3/ICHCTBHE JABYX 3K30TCHHBIX (DAKTOPOB - 3BYKOBOTO U
CBETOBOTO paznpaxwureneil. [lapameTpsl 3KCIO3UINH: 3ByK
—mMomgHocTeio 70 n1b, yactoroi 4 kI 11, cBeT — yacToToi 13
T'n, murenbHOCTBIO Bo3aekcTBUS 350 cek. ¢ MHTepBalaMu
Mexay BosmericTBusME B 15000 cek. (6 skcmo3uiuii 3a
CYTKH B TEUCHHUE BCEl OEPEeMEHHOCTH).

MakcuManbHOE OrpaHMYEHHE JBUTaTEIbHON aKTHBHO-
CTH (MMMOOWIH3ANHSA) YKCIIEPUMECHTATBHBIX KHBOTHBIX
OCYIIECTBIIAIOCH MyTEM MX MOMELICHHUS B CHENNaIbHbBIE
TUTACTUKOBBIE ITaHe ! (pa3Mephl: tnHa — 18 cM, BeicoTa — 7
CM, IIUPHHA — 4 CM), KOTOPBIE MTOJHOCTHIO OTPAHUIUBAIIH
JIBIDKEHUS )KMBOTHOTO B IPOCTPAHCTBE, CPOKOM Ha 5 .,
24 4. u 48 4., KOTOPBIIl COOTBETCTBYET (ha3aM pa3BHUTHUSL
cTpecca (TpeBora, Pe3UCTEHTHOCTh M UCTOLIECHHE).

VY kpeIc 00euX TPymII 0 U B pa3IUYHBIe CPOKH (5, 24,
48 yacoB) mociae UMMOOMIN3ALNN PETUCTPUPOBAIUCH
MOKA3aTeNIN CepJledHO-COCYJUCTON CHCTEMBI: CHCTOJIN-
YecKoe JaBJICHHE, TUACTOIINYECKOE JaBICHUE U YacToTa
CepACYHBIX COKpalleHWH. Perncrpamnust aprepuaibHOTo
JIABJICHUSI U 4acTOTHI CEPACYHBIX COKpAIEHUH MpPOBO-
JIMJIach MAaHKETHBIM METOZIOM, KOTOPBIH SIBIISICTCS CAMBIM
pacmpoCcTpaHeHHBIM METOJIOM HETIPSIMOTO N3MEPEHUSI 10~
Kazareseil cepeIHO-COCYIUCTON CHCTEMBI y JKUBOTHBIX
[12,15]. dnsa peructpamnuu moKas3areie AeaTeIbHOCTH
CEep/IeYHO-COCYANCTON CHCTEMBI HCTIOIB30BAIM MAHOMETP
¢ xBocroBoit MamxkeTkoit pupmel LETICA (monems LE
5001, Ucmanwms, 2002r).

[oxyueHHBIEe pe3yNbTaThl CTAaTUCTHYECKH 00padarbiBa-
JUCh C TIPUMEHEHHEM MakeTa mporpamm “Statistica 10”.
Mcnonp30Baiauchk cTaHAapTHBIC TOKA3aTeNd BapHalu-
OHHOHM CTaTHCTHKH, TaKHe Kak cpeqHee 3HadeHue (M),
CTaHJIApTHOE OTKJIOHEHMs cpelHero 3HadeHus (m). s
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Tabnuya. Ioxazamenu yacmomol cepOeuHbIX COKPAUSEHUL, CUCTIOTUYECKO20 U OUACTNONUYECKO20 APMEPUATLHO2O
oasnenutl y nenepenecuiux (KOHmpoib) u nepeHecuiux (Onvlm) npeHamanbHulll Cmpecc Kpbic
6 PaziuuHble CPOKU NOCE UX UMMOOUIUZAYUU

Cpoku HMMOOHIIH3AIT
IToxa3zarenn Tpynust 1o 5 4. crycTst nociie 24 4. cyers 48 5. cmyera
JKMBOTHBIX nociie UMMOOWIN- | TOCie UMMOOU-
MUMMOOMIN3AIUN | UMMOOMIN3AINH
3aluu JU3alUN
457.0+£8,30 413,14£8,51 382,3+£8.61
:l: b b b b b 9
yacrora KonTposns 400,1+7,91 p<0,001 0>0.05 0>0.05
Ci,ipieq::;ﬁ Ornt 428,6+5,64 405,14,90 417,049,09 418,4+10,63
( 1;/EHH) p,<0,01 p,>0,05 p,>0,05
Y p,<0.05 p,<0,001 050,05 p,<0.01
KOHTOME 135,442,85 148,242,10 159,1+5,77 152,745,48
CHCTOJIHYECKOE P p<0,01 p<0,05 p<0,01
JIaBJIEHHE - 134,442,88 125,342,17 144,01£1,60 150,348,220
(MM pT.CT.) p,<0,05 p,<0,01 p,<0,05
p,>0,05 p,<0,001 p,<0,05 p,>0,05
117,844,55 92.7+£5.90 110,845,722
KonTpons 104,4+6,17 S N Y
JNACTOINYECKOS P p<0,05 p>0,05 p>0,05
JlaBJICHUE 87,01+4,32 113,7+1,68 108,4+4,79
+
(MM pT.CT.) Onbit 98,143,47 p,>0,05 p,<0,05 p,>0,05
p,>0,05 p,<0,001 p,<0,01 p,>0,05

npumeuanue; p u p, - NOKazsamen 00CMoEepHOCMU Ol KAdJICOOt 2pYRnbl, PACCHUMARHbLE N0 20PUZOHMAT,
m.e. nymem CpagHeHus OAHHbIX 00 U 8 PA3IUYHbIE CPOKU NOCTIEe UMMOOUIUZAYUU,
P, - nokasamenu 00CMOEEPHOCU PACCUUMANHbLE NO 6ePMUKATU,
m.e. nymem cpagHenusi OaHHbIX KOHMPOIbHOU U ONBIMHOU 2pYnn,; (6 Konmpone u onvime n=11)

OTIpeJIeJICHNSI TOCTOBEPHOCTH PA3IUUNI HCIIOIb30BAIH
t-xputepuii CtbionenTa. JloCTOBEpHBIMU CIMTAIINCH JaH-
uele npu p<0,05.

PesyabTarsl U ux 00cy:xkaeHue. Pe3ynbrarel ncciaenona-
HUS MTOKA3aJId, 9YTO MMMOOMIH3AIIHS JKUBOTHBIX COIIPO-
BOXKJIAETCSl M3MEHEHHUSIMH TTOKa3aTeliell CHCTOIUIECKOTO,
UACTOIMICCKOTO JABIICHUA M YaCTOTHI CEPIEYHBIX CO-
KpAaIlleHWH: TaK, y KPbIC KOHTPOJIBHOM TPYTIITEI BETUINHA
CHCTOJIMYECKOTO JaBJICHUS JI0 Hadaja WMMOOWITH3AIIIH,
T.€. B IIOKOE COCTaBMWJIa, B cpeaHeM, 135,4+2.85 MM pT. CT.,
YTO COTIIACYeTCs C aHAIOTUYHBIMA JTaHHBIMU, TIPEICTaB-
JICHHBIMH B TUTEpaType [S]. 5 9acoB cirycTs mocie mpeOsI-
BaHUS )KHBOTHOTO B TUTACTUKOBOM IT€HAJIE CUCTOIMYECKOE
JIaBJIEHHE MOBBICUIIOCH U cocTaBUiIo 148,24+2,10 MM PT. CT.
(p<0,01), 24 gaca crrycts — 159,145,77 mm pt. cT. (p<0,05),
a 48 gacoB — 152,7+5,48 MM pt. cT. (p<0,01). Benmmunna
JIHACTOIMYECKOTO JaBJICHUS B IIOKoe cocTaBmia 104,4+6,17
MM PT. CT., 9TO TaK)KE COBIAIACT C JAHHBIMH HEKOTOPHIX
aBTOpOB [4]. 5, 24 u 48 4YacoB CIyCTs AMACTOINYECKOE
JIaBJIEHUE COCTABUIIO COOTBETCTBEHHO: 117,84+4,55 MM pT.
cT. (p<0,05), 92,745,90 mm pr. ct. (p>0,05) u 110,8+5,72
MM pT. cT. (p>0,05), 9TO B IIEIOM CBHACTENBCTBYET O TIO-
BBIIICHUH Y KOHTPOIBHOW TPYIITEI )KHBOTHBIX CHCTOJH-
YECKOTO W UACTOINICCKOTO JaBICHUN NPH BO3ICHCTBUN
cTpecc-paxTopa.

VY mpeHaTampHO CTPECCHPOBAHHBIX KPBIC CHCTOIMYECKOE
JlaBJieHMe B okoe coctaBuiio 134,4+2,88 mm pr. cT., 5 ya-
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COB CITYCT# ITOCTIC MTPEOBIBAHUS KUBOTHOTO B TNTACTHKOBOM
MeHaje MOHU3MWIoCh U coctaBuiio 125,3+2,17 MM pT. CT.
(p<0,05), a crryctst 24 u 48 9acoB MOBBICHIIOCH M COCTa-
BHJIO cooTBeTCTBeHHO 144,01+1,60 MM pt. cT. (p<0,01)
150,31£8,20 MM pr. cT. (p<0,05). Bennunaa nuacrommde-
CKOT'O JaBJICHHS B IIOKOE COOTBEeTCTBOBana 98,1+5,47 Mm
PT. CcT., 5 4acoB cnycTs Takxke noHusmnach 1o 87,01+4,32
MM pT. cT. (p>0,05), a 24 u 48 "acoB cIycTs MOBBICHIIACH
U COCTaBuUJa, COOTBETCTBEHHO, 113,7+1,68 MM pT. cT.
(p<0,05) u 108,44+4,79 MM prt. cT. (p>0,05). Takum o6pa-
30M, Y TIpEHATaJbHO CTPECCHUPOBAHHBIX KPHIC BEIMYHHA
CHUCTOJIMUECKOTO W JIMACTOJIMYECKOTO JaBJICHHUN B IOKOE,
B I1EJI0M, aHAJIOTUYHA 3HAYCHUSM CUCTOJIMYECKOTO U JTHa-
CTOJIMYECKOTO JAaBICHUN KOHTPOIBHON TPYIIIBI, OIHAKO,
peaknusi CepeIHO-COCYANCTON CHUCTEMBI MPEeHATaThHO
CTPECCUPOBAHHBIX KPBIC OTIMYACTCS OT TaKOBOH y mpe-
HAaTaJIbHO HE CTPECCHPOBAHHBIX JKUBOTHBIX. Eciu crycts
5 yacoB mocie BO3AEHCTBUSA, T.e. B | cranuu pa3BuTHs
CTpecC-peakiiuyl Y KPbIC KOHTPOJIBHOH TPYIIEI YPOBEHB
CHCTOJIMYECKOTO M JHACTOJINYECKOTO JaBICHUN TOBBI-
IICeH, TO Y KPBIC SKCIIEPUMEHTAIBHOMN TPYIIIBI PEaKIus
CEePICTHO-COCYNUCTON CHCTEMBI XapaKTepU3yeTCst TOHMKE-
HHEM yKa3aHHBIX 3HAUYCHUH C TIOCIICTYFOIIIM MOBBIIIICHIEM
nmracTonmdeckoro nasneHus ciycts 24 (I craaus crpecca)
u 48 gacos (III cramus crpecca).

3aCJ'Iy)KI/IBaIOT BHHUMaHUSA JAHHBIC I10 pErUCTpaAl 4aCTO-
ThI CCPACHHBIX COKpaH.IeHI/Iﬁ Y TEX K€ KPBbIC. HpOBCI[GHHLIC
HccjaeaA0BaHus IMOKa3aJn, YTO 4aCTOTa CEPACIHBIX COKpPa-
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IICHUH y KPBIC KOHTPOJIBHOHN IPYMIIBI B MOKOE Koieba-
nach B mpenenax 350-442 ya/MuH., COCTaBIIsAsA B CPEAHEM
400,1£7,91 ya/muH, 4TO COINIACyeTCs C aHAJIOTHYHBIMU
JaHHBIMU JuTeparypsl [3]. V3 Tabnuiis! IBCTBYET, UTO CITy-
CTs 5 4aCOB MaKCUMaJbHOTO OTPaHHYCHUS JIBUTaTEIILHOM
AKTUBHOCTH YaCTOTa CEPJICUHBIX COKPAILICHUH Y KOHTPOIIb-
HBIX KPBIC PE3KO Bo3pacrtaet, qocturas 457,048,30 yn/mun
(p<0,001), a ciyctst 24 1 48 yacoB HaUWHAET MOCTENIEHHO
MOHMXKAThCS, 1oxoms 1o 413,1+8,51 yn/mun (p>0,05) u
382,3+8,61 ya/mun (p>0,05), COOTBETCTBEHHO.

HHTepecHo, 4To y MpeHaTaJIbHO CTPECCUPOBAHHBIX KPBIC
4acTOTa CEPACYHBIX COKpAllleHWH B MOKoe Oblia He-
CKOJIBKO BBIIIIE, YEM Y )KHUBOTHBIX KOHTPOJIBHON TPYIIIHI,
coctaBiss 428,9+5,64 ya/mun (p<0,05). Jansueiimee
UCCIIeJOBaHUE MOKa3aTeJeH 4acTOTHl CEPAEUYHBIX CO-
KpallleHUH y 3THX XKUBOTHBIX MOCIE UMMOOMIH3AINH
BBISIBIJIO e¢ moHmxkeHue 10 405,1+4,90 yn/mus (p<0,01)
K MATOMY 4acy, ¢ MOCIENyIOUNM yuaiieHuem 24 u 48
4acoB CIYCTsI, COOTBETCTBEHHO, 10 417,0+9,09 ya/Muu
(p>0,05) 1 418,4+10,63 yn/mun (p>0,05), uro HIKe 11O-
Kazareseil, 3aperucTpupoOBaHHBIX Y IPEHATAIBHO CTpec-
CHUPOBAHHBIX KpbIC B NMokoe. CpaBHEHHUE MOKa3aTenei
JUHAaMUKHU U3MEHEHUH YaCTOThI CEPIECUHBIX COKPAILICHUH
B Ka)KJI0M M3 HCCIEAYEMBIX TPYII KUBOTHBIX BBISIBUIIO
MOBBIIIEHNE YaCTOTHI CEPACUHBIX COKpAIICHHI y KpbIC
KOHTPOJIbHOH TPyNNbl U MOHUKEHUE y MPEHaTalbHO
CTPECCUPOBAHHOMU IPYIIIBL, YTO, II0 BCEH BEPOSITHOCTH,
yKa3bIBa€T Ha OTHOCUTEIBHYIO apeakTUBHOCTh K JIei-
CTBHIO CTpEcCa CEpAECYHO-COCYIUCTON CHCTEMBI Iepe-
HECIINX MPeHaTaJIbHBIA CTPecC KPbIC, O YeM CBUJIETEIb-
CTBYIOT P€3y/IbTaThl CPABHUTEIBHOIO CTATHCTUYECKOTO
aHaJU3a PETUCTPUPYEMBIX IOKa3aTeneil eI TeIbHOCTH
CePACYHO-COCYAUCTON CUCTEMBI Y KPBIC KOHTPOJIBHOI
U OTIBITHOM Tpynn (CpaBHEHME JTAHHBIX 110 BEPTHKAJIH).
JlaHHBIE CBUICTEIBCTBYIOT, YTO Y MEPEHECIINX MpEHa-
TaJIBHBIM CTpECC KPBIC PErUCTPUPYEMBbIe MOKa3aTean
CHUCTOJIMYECKOTO U TUACTOINYECKOTO JaBICHUMN Kak 10
(B moKoe€), Tak M BO BCE CPOKHU MOCIE UMMOOUIN3AINH,
B OCHOBHOM, OKa3aJHCh HM)KE TaKOBBIX, 3aperUCTPH-
POBAHHBIX y KPBIC KOHTPOJBHOHN, MPEHATAIbHO HE
CTPECCUPOBAHHOUN TpyNmbl. AHAIOTHYHBIM 00pa3oM
YMEHBIIACTCS U BEJIMUMHA YAaCTOTHI CEPACUHBIX COKpa-
HICHUH y TPEeHaTalbHO CTPECCUPOBAHHBIX KPBIC Yepe3
5 yacoB MMMOOMJIH3AIUH.

Takum 00pazom, oTyueHHbBIE B PE3yJIbTaTe UCCIIE0BAHUI
JIaHHbBIE TIOKa3aJIH, YTO MaKCUMaJIbHOE OTPaHHUCHHUE JIBU-
raTelibHOM akTUBHOCTH (MMMOOWIM3AIMs) PEeHATaIbHO
CTPECCUPOBAHHBIX KPBIC COMPOBOXKAACTCS YMEHBIICHUEM
BEJINYMH PETUCTPUPYEMBIX MOKa3aresiel JesTeIbHOCTH
Cep/ICUHO-COCYMCTON CHCTEMBI, YTO CBHJIETEILCTBYET O
NOHIKCHUH Y 3TUX )KUBOTHBIX PEaKTHBHOCTH CEPJICYHO-
COCYAMCTOW CHUCTEMBI, & COOTBETCTBEHHO U HPHUCIIOCO-
OMTENBHOI CIIOCOOHOCTH K JCUCTBHUIO CTPECCOTECHHBIX
(bakTopoB.
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SUMMARY

CARDIOVASCULAR SYSTEM REACTIVITY IN
PRENATALLY STRESSED RATS DURING THE
LATE PERIOD OF ONTOGENESIS

!Khudaverdyan A., 2Saroyan M., 2Khudaverdyan D.

M. Heratsi Yerevan State Medical University, Depart-
ment of Obstetrics and Gynecology N2; 2Department of
Physiology, Armenia

Systolic, diastolic blood pressure and heart rate were
determined in normal rats and those exposed to influence
of chronic stress during gestation. Data were registered
six months after the birth and in 5, 24 and 48 hours after
their immobilization. Analysis of the data showed that in
rats undergoing stress, recorded systolic, diastolic blood
pressure and heart rate both before and during all periods
of immobilization were significantly below than in control
group. It is concluded that the maximum limit of motor
activity in the prenatally stressed rats accompanied by a
decrease in the values recorded performance of the cardio-
vascular system, which is reflecting the decrease in these
animals reactivity of the cardiovascular system, and thus
the adaptive capacity for action of stress factors.

Keywords: rats, prenatal stress, immobilization, systolic
blood pressure, diastolic blood pressure, heart rate.

PE3IOME

PEAKTUBHOCTb CEPJIEYHO-COCYAUCTOMN
CUCTEMBI IPEHATAJIBHO CTPECCHUPOBAH-
HBIX KPBIC B ITIO3JHEM ITEPUOJE UX OHTO-
I'EHE3A

Xynasepasin A.JL., 2Caposin MLIO.,
Xynasepasin JI.H.

'Epesancruil 2ocydapcmeentviii MEOUYUHCKUTL YHUBEDCU-
mem um. M. I'epayu, kagpedpa akyuiepcmesa u cunekono2uu

N2; 2kagpedpa puszuonozuu, Apmenus

Y HOpMaJBHBIX U MOJIBEPTHYTHIX B IEPUO]] BHYTPHYTPOO-
HOI'O Pa3BUTUS IEHUCTBUIO XPOHUUYECKOIO CTpecca KpbIC
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

(n=22) cnycTd mecTh MECALEB MOociae POXKACHUS Ipo-
BE/ICHA PETUCTPAlUs CUCTOINYECKOTO, TUACTOIHMYECKOTO
JTABJICHUH M YaCTOTHI CEPACUHBIX COKPAIIEHHH JI0 U CITyCTS
5, 24 u 48 4. nocie uX UMMOOHITU3AIUH.

AHanu3 MONYYEHHBIX JAHHBIX [OKa3all, YTO Y KPBIC,
MEPEHECIINX CTPECC, PETUCTPUPYEMbIC MMOKA3aTEe/IN CH-
CTOJIMYECKOT0, AMACTOJUYCCKOTO MABICHHUI M Y4aCTOThI
CEPJCYHBIX COKPAIICHUH KaK 0, TAK ¥ BO BCE CPOKH T10-
cJie IMMOOHIIN3AIINY, B OCHOBHOM, OBLITH HIKE TAaKOBBIX,
3apETUCTPUPOBAHHBIX Y KPBIC KOHTPOJILHOM, PCHATAILHO
HECTPECCUPOBAHHOU I'PYIIIbIL.

ABTOpaMH CJEJIaHO 3aKIIOUCHHE, YTO MaKCHMAJlbHOEC
OrpaHUYCHUC I[BHFaTeJ'IbHOﬁ AKTUBHOCTHU y MPEHATAJIbHO
CTPCCCUPOBAHHBIX KPBIC COMTPOBOXKAACTCA YMCHBIICHUEM
BEJIMYUH PETUCTPUPYEMBIX IIOKa3arelel NeATebHOCTU
CEePICYHO-COCYAUCTOI CHCTEMBI, YTO CBUICTEIHCTBYET O
MOHMKCHUHU Y 3TUX KUBOTHBIX PCAKTUBHOCTHU CEPACYHO-
COCYMUCTON CHCTEMBI, & COOTBETCTBCHHO U IMPHCIIOCO-
OUTENIBHOI CIOCOOHOCTH K JCUCTBUIO CTPECCOTECHHBIX
(hakTopoB.
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