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

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

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

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

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

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
nHu(ppoBbIe, UTOrOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHMIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuiel U rpaduKy 1OJDKHBI OBITH O3aryIaBIICHbI.

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

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

6. @aMUIINK OTEUECTBEHHBIX ABTOPOB IIPUBOAATCS B CTAThe 00A3aTEIbHO BMECTE C MHULMATIAMH,
WHOCTPAHHBIX - B HHOCTPAHHOUW TPAHCKPUIIIHH.

7. B xoHIe KaXJOW OpUTHHAJIBHOM CTaThbU JOJDKEH OBITh MPUIIOKEH OnOIMorpaduiecKuii
yKas3aresib OCHOBHBIX I10 JAHHOMY BOIIPOCY paloT 3a MOCJIeAHUE 5-8 JIET, HCIOIb30BAHHBIX aBTOPOM.
Crnenyet yka3arh HOPSIKOBBIA HOMED, (paMUIINIO M HHUIMAJIBI aBTOPA, ITOJTHOE Ha3BaHHE CTaThH, XKypHaIa
WJIN KHUTH, MECTO M TOJl U3JJaHNUs, TOM MU HOMEp CTPaHUIIbl; B TEKCTE B CKOOKAX JOJIKEH OBITh yKa3aH
COOTBETCTBYIOIINI HOMEP aBTOPA MO CIUCKY JTUTEPaTypHI.

B andaBuTHOM mopsKe yKa3blBaIOTCS CHa4yaa OTEYECTBEHHBIE, 4 3aTEM HHOCTpPAHHBIC
aBTOPBI.

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

9. B xoHLIIe CTaThU JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (paMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHWA HOMepa Teiae(OHOB M aJpeca HIIN HUHBIC
koopauHaTel. KonndecTBO aBTOPOB (COaBTOPOB) HE JOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKoe (Ha MOJICTPAHMIIbI) pe3oMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3HMHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISTYIONINE PAa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl U 3aKIFOYCHKE) U CITUCOK KiFo4YeBbIX ciioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIIsTh ctarbi. Koppekrypa aBropam
HE BBICBIIAETCS, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUIO padoT, MpeACTaBIEeHHBIX K MeYaTH B MHBIX
M371aTEeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

IIpu HapymieHnn yka3aHHBIX PABUJI CTATbH He PACCMATPUBAIOTCS.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following require-
ments:

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

With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 6 pages and not exceed the limit of 15 pages of typed or computer-printed text.

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

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

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

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

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.

In the subtitles for the microphotographs please indicate the ocular and objective lens magnification
power, method of coloring or impregnation of the microscopic sections (preparations).

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

7. Each original article must have in its closing a list of source materials used by the author, which
must include only the basic works on the given issue, numbered in succession, with indication of the last
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place
and year of edition, volume and page numbers.

List first the native authors, and then the foreign ones alphabetically. The index of foreign literature
must be typed, computer-printed or legibly hand-written in Indian or black ink.

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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HAYKA

B3ANMOCBA3b T'NIIEPAKTUBHOCTHU MOYEBOI'O 1TY3bIPSA
N WTHO®PABE3UKAJIBHON OBCTPYKIINA Y BOJBHBIX
JTIOBPOKAYECTBEHHOM I'MITEPILIASUEN IPEJICTATEJIbHOM ’KEJIE3bI

Ba6aymsan A.1O.

Pecnybnuxancruii meouyuncrkuii yenmp “Apmenus”, kaunuxa yponoeuu, Epesan, Apvenus

KinHnueckas mpakTHKa MOKa3bIBAET, YTO Y MHOTHUX
OOJBHBIX C NOOPOKAaYECTBEHHOU TUMepIiazueit
npeacrareabHol xkenesst (JJI'TIK) cumntomsbl nH-
(dpaBesukanbHOl 00cTpyKIMu (MBO) coueTarorcs
C TUIIEPAKTHUBHOCTBIO MOUYEBOr0 my3bIps. bonee
TOrO, y psja MallMeHTOB CHUMIITOMBI THMIEpaK-
TUBHOCTH MOTYT umutuposats UBO. ¥V 18-30%
OOJIBHBIX, OTIEPUPOBAHHBIX 10 TIOBOAY HAPYIICHUS
Mouencmyckanus, odycnosiennoro AI'TIK, npu
KOMIUIEKCHOM YPOJIMHAMHYECKOM O0O0CJIEeT0BaAHUH
He obnapyxmuBanu UBO. Kpome Toro, y 601b-
muHcTBa nanueHTos ¢ JI'TDK obnapyxuBanoch
COCTOSIHME TUIIEPAKTUBHOCTH MOYEBOIO ITY3bIps
1 9Ta CUMIITOMAaTUKa JOCTATOYHO 4acTO CIIYKHIIA
OCHOBHOM MPUYMHON yXy/IIEHUsI KaUeCTBA KU3HU
3THX OONBHBIX, MUMHKpHUDPYS cumnTombel MBO
[8,10,15,16]. UMenHO y 3TOW Kateropuu OOJIBHBIX
HanboJee TPYAHO BHIOPATh ONTHUMAJIBHBIA METOA
JIEYEHUs] — ONEepPaTUBHBIA MM KOHCEPBATHBHBIH,
MOCKOJIbKY B KaXKJIOM CJIy4ae HEOOXOAMMO peliarh
BOIIPOC: IIOMOKET JIM ONEPaTUBHAS JIMKBUIALUS
NBO yMeHBIINTH AN3YPUUECKYIO CUMIITOMATHUKY,
YXYALIAKMY0 Ka4eCTBO KU3HU MTAI[UEHTA.

OnyOJIMKOBaHBI PE3yJbTaThl Psija CHEIUATBHO
MPOBEJICHHBIX MCCIICAOBAHUN M0 U3YYCHUIO (-
(hDEKTUBHOCTHU OINEPATUBHOTO JICYCHUS OOJIBHBIX
JATI'TIK B 3aBUCHMMOCTH OT HaJW4YUs UIH OTCYT-
CTBUS y HUX BBIPQXKCHHOU NUCOYHKIHH 1ETPY30-
pa B mpegonepanuonHom nepuone. Porru D. et al.
[16] peTpOCIEKTUBHO OLIEHUIIN PE3yJIbTAaThl KOM-
IJIEKCHOTO YPOAUHAMHUYECKOTO HCCIETOBAHUS
(KYIN), conocTaBuB UX C JAHHBIMU ONEPATHUB-
Horo nedeHus 45 6onpHbIX ' TIK co cHMkeHnEM
Qmax 10 <10 MJI/ceKk U KOIMYEeCTBOM OaJIJIOB IO
onpocHuky IPSS Gonee 16. Bripaxkennas UBO
no nanueiM KYJIW BeisiBieHa y 37 manueHTOB,
ay 8 oHa OblIa HE3HAYUTEIbHA WU €€ BOOOIIE
He yctaHoBuiu [16]. Y 19 GoibHBIX BBISBICHA
TUNEPAKTUBHOCTD IETPY30pa, 2y 5 — 3HAYUTEIb-
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HOE CHI)KEHHE €ro COKpaTuMocTu. OnepaTtuBHoOE
JIeYeHU e oKazaloch d3phexTuBHBIM y 86% mamu-
C€HTOB, MPOSBISSACH B CHUKEHHHU uHAEKkca PSS
o 4 0aJIoB, OJHAKO YJIYUYIIEHUE COCTOSHHUS
MPOM30IIO TOJABKO Y OOJBHBIX C BBIPaXCHHOU
HNBO. ¥ Bcex «HEOOCTPYKTUBHBIX» MAIlMEHTOB
rocJie omepalnuu COXpaHsiach AUCHYHKIUI MO-
YEHUCIYCKAHUS MPHU BBHICOKUX 3HAYCHUSX CYMMBI
uppuTaTuBHBIX O0anmos no IPSS (6onee 10) u Hu3-
KUX 3HaUYCHHUSIX Qmax. ABTOPHI I€TAI0T BHIBOJ, YTO
oIepaTUBHOE J€UCHUE MpU He3HaunTeapHo MBO
MOYTH HE YJIYUIIaeT COCTOSIHUSI OOJIbHBIX.

BrisiBICHNIO TPUYUH HEYIOBIECTBOPHUTEIbHBIX
Pe3yJIbTaToOB ONEPaTUBHOTO JieueHUs 43 OONbHBIX
JAI'TDK nocesmena padota Anb-Lykpu C.X. u jap.
[1]. Yponuramuyeckoe oOciegoBaHue OBLIO TIPO-
BEJICHO aBTOPAMH 10 U 6 MECSIEeB CIyCTs MocIe
oTepanuu, pe3yiabTaThl CPABHUBAIINCH C JAHHBIMU
aHajornyHoro obcnenoBanus 17 OGONIBHBIX € XO-
poluM mocieonepannoHHbIM dQdexrom. Huzkas
3¢ (eKTUBHOCTD OIIEpaINU MPOSBIIIACH B BUJIE CO-
XpaHEHUs BHIPAKEHHOW HPPUTATHBHON CUMIITOMA-
tuk (9,7+0,8 6anna mo IPSS) npu Gonee BEICOKUX
3HaYEHUSIX OOCTPYKTHUBHBIX CHMMTOMOB (5,6+0,9
0amnoB mo cpaBHeHUw ¢ 1,3+0,3 y OOJNBHBIX C
XOpOLIUM 3P PEKTOM), UTO CYIIECTBEHHO yXYy/AIIa-
JI0 Ka4eCTBO JXKU3HH ATHX NamueHToB (4,9£0,2).
[Ipu 5TOM OCHOBHBIC KIMHUYECKHE MapaMeTphl
(Qmax, 06beM mpocTaThl, 00bEM OCTATOYHON MOYH,
ypoBeHb [ICA) B 00eux rpynmnax HaXOJMJIHCh B
npenenax HOpMBbI. [Ipu cpaBHEHHH OCHOBHBIX
YPOAMHAMHUYECKHUX MTOKa3aTeIeil 0Kka3anoch, 4To y
OOJBHBIX C HEYAOBIETBOPUTEILHBIMH PE3yJbTaTa-
MU Ollepaly 3Ha4eHUsI 00beMa MOYEBOTO My3bIps
MIPH TIOSIBIICHUY [IEPBOTO TI03bIBa HA MOYEHUCITY CKa-
HUE, MAKCUMaJIbHOM UCTOMETPUUECCKON EMKOCTH
MOYEBOTO MY3bIPs OBLIH T0CTOBEPHO OOJIee HU3KH-
MHU; Yalle BBISBISLIACH THIIEPAKTUBHOCTD JACTPY30pPa
(62,8% mo cpaBHeHHIO ¢ 5,9%) M CHIKEHHE €ro



cokparumocTti (9,3% mo cpaBaenuro ¢ 0%). Ciue-
JIOBATEJIbHO, HEYOBICTBOPUTEIbHBIC PE3yIbTAThHI
omnepaiuu ObUTH CBS3aHbl HEIOCPECTBEHHO C Ma-
TOJIOTHEH AETPYy30pa, KOTOpasi COXpaHsIach MOCIE
nukBunanuu UBO. ABTOpPBI 0OTMEUAIOT, YTO y YACTHU
OOJILHBIX C HEYJOBJICTBOPHUTEIBHBIM PE3YJIBTATOM
OTIEPaTUBHOE JICUCHUE HE OBLIO MMOKAa3aHO, TaK KaK
NBO y Hux Oblla HE3HAYUTEIIBHOW, a TU3ypUUe-
CKHE SIBICHUS OBLIU CBSI3aHBI IPEUMYIIIECTBEHHO C
MPPUTATUBHOM CUMIITOMATUKOMN.

[Mocne yponuuamuueckoro odciieoBanus 62 60Jb-
HBIX aJieHOMOU mpencraTenabHoi xenesnl (AIDK)
JI0 U Toclie TpaHCypeTpaJbHOW aJeHOMIKTOMHUU
Machino R. et all. [14] npoBenu pa3nenbHBIN
aHallu3 pe3yJbTaToOB JIEUCHUS B 3 TpyIax 3TUX
nanueHToB: 1)c UBO, 2)c runepakTUBHOCTHIO
nerpys3opa u 3)c KoMOMHaIUEeH TUX HapyIICHUH.
Haunmenee GriaronpusiTHbIC pe3ylbTaThl BBISBICHBI
Yy «HEOOCTPYKTHBHBIX» MAIlMEHTOB C TUIIEPAKTHB-
HOCTBIO JIeTpy30pa. ¥ HUX BbIpa)KeHHas HUppHUTa-
THBHAsI CAMITOMATHKA JUIUTEIBHO COXPaHSIIACh B
60% ciydaes, Toraa kak y 6onpHbIX UBO — b B
27%. ABTOpBI CUMTAIOT 00A3aTEIbHBIM MTPOBE/ICHNE
MIPEAONEPALUOHHOTO KOMIUIEKCHOTO YPOIMHAMHUYEC-
KOTO HccnenoBanus aing noarsepxkaeHus MBO u
HCKJIIOUEHHS THIIEPAaKTUBHOCTH JI€TPYy30pa.

Ha xynmme ¢pyHKIMOHANBHBIE pe3YbTaThl OlICPaTHUB-
HOTO JICYeHUS OOJILHBIX C HAPYIICHHBIM MOYCHCITYC-
KaHueM, HO 0e3 mpus3HakoB BoipaxkeHHOH MBO,
yKa3blBaeTcs Takxke B paborax Ameda K. et all.,
Nordling J. et all., Akino H. et all. u np. [4,5,15].

Takum 00pa3zoMm, IpOBEICHUE OTKPBITOH HIH
TpaHCypeTpaIbHON aJEHOMIKTOMHUH Y MAIlUEHTOB
0e3 BeipaxkeHHOW MBO He ycTpaHsSeT OCHOBHOTO
MaTOreHEeTHYECKOTro (hakTopa, MPUBEIIIETO K JAHC-
(YHKIIMH MOYEUCITYCKaHHUsl, U, COOTBETCTBEHHO, CY-
IIECTBEHHO HE yimydiaet cutyaruio. Yemypos A.K.,
Yemypos A.K., Andersen J.T., Abrams P.H., u np.
[2,3,7] cAUTAIOT, YTO MPU TUTIEPAKTUBHOM MOYECBOM
ny3sipe U HeBbipaxkeHHOH MBO omepatuBHOeE
JleueHue He MOKa3aHo, TaK KaK He NMPUBOJUT K
YIY4YIIEeHUIO KadyecTBa KM3HU 3TUX MAllMEHTOB.
B cnyuasx, korja runepakTHBHOCTD JAETpy3opa
coyeraercsa ¢ BelpaxkeHHo UBO, omeparuBHoe
JIeYeHue MOKa3aHOo, HO MPOTHO3UPOBATH HCUE3-
HOBEHHE MJIM COXpPAaHEHHE BBIPAXEHHOW HpPpPU-
TaTUBHOW CHMIITOMAaTHUKHU TOCJIE ONMEPaTUBHOTO
neuenus AIDK n10BOIbHO CIIOXKHO.

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
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B cBsa3u ¢ O9THUM, CTAHOBUTCA 3HAYUMBIM BOIIPOC,
SIBJIISCTCS. JIM Pa3sBUTHE T'MIEPAKTUBHOCTH JIETPY-
30pa CJEACTBUEM JUIMTEIbHO CYLIE€CTBYIOUIEH
00CTPYKIIMY HI)KHUX MOUYEBBIX ITyTeH WU 3TO He-
3aBUCUMBII MaTojiorn4ecKkuil npouecc. M3yueHuto
B3aMMOCBA3H 3TUX ITAaTOJIOTUYCCKUX CI/ITyaHI/Iﬁ I10-
CBALICH pAA SKCOCPUMCHTAJIIBHBIX U KIIMHUYCCKUX
HCCJIEIOBaHUM.

B skcriepuMeHTaNbHBIX HCCIE0BAaHUIX Ha KPBICaX
¢ mapuuansHOi obcTpykumeit yperpsl Kwak T.1.,
Lee J.G. [13] ycTaHOBMIIH, YTO YaCTUYHAS OOCTPYK-
Ul TPEIITy3bIPHOTO OTJIeNa YPEeTPhl CTAOMIBHO
BOCITPOU3BOJUT COCTOSTHUE TUIIEPAKTUBHOCTH MO-
YEeBOTO My3bIps C YBEIMUYEHHEM EMKOCTH MOYEBOTO
My3bIps, MOpOTa MOYEHCIYCKaHUA, OCTATOYHOTO
0o0beMa MOYH U 3HAYUTEIbHOM CHIOHTAHHOM aKTHB-
HOCTH JIeTpy30pa BHE (a3bl Mouencmyckanus. [1a-
ToreHeTnyeckyo cBsa3p UBO ¢ runepakTMBHOCTHIO
MOYEBOTO ITy3bIPs MOATBEPANIH B SKCIIEPUMEHTE Ha
kpbicax Chai T.C. et all. [9], ycraHOBUB, UTO TIOC-
ne 3 Heaenb cylecTBOBaHUS napuuanbHoit UBO
YacTOTa MOYEHCITYCKaHUN OOPCTBYIONIIUX KPBIC
BO3pacTajia MpakTU4ecku B 2 pasa (¢ 2,01+0,32
10 3,96+0,22 3a 4 gaca). Ilociae nukBuaanuu
NBO (cHATHE JAUTaTypbl C MPEANY3bIPHOTO OT-
nena ypetpsl) y 80% KpbIc yacTOoTa MOYCHCITY-
CKaHMH HOpMalu3oBajack, a y 20% ocraBanach
CTOHKO MOBBIIEHHOH (6,67+1,23 3a 4 yaca). [Ipu
9TOM y 3TUX KPBIC JOCTOBEPHO BBISBISIH MOBBI-
HICHHBbIE 3HAYCHUS MaKCUMajlbHOTO JaBJICHUS
Moueucnyc-kanus. ConpoTuBiIeHUEe ypeTpHl,
Macca MOYeBOTO0 My3bIps U BblpaxkeHHoCcTh IBO
J10 ee JIMKBUAAIUH Y KPbIC C HOPMAJIN30BaBIINM-
Csl 1 HEHOPMAJIM30BaBIINMCS MOYEHCITYCKaHUEM
JIOCTOBEPHO HE Pa3InyaJINCh.

N3yyasd naHHbBIl BOIPOC HA KIMHUYECKOM Mare-
puaine, Gucchi A. [10] oGcnenoBan 34 MyX4uH ¢
JAI'TDK npu yponunamuyecku nokazanHoit UBO
(TTOBBILIEHHOE JaBJIEHUE OTKPBITUS ypPEeTphl) U
CTaOMILHOM MOUYEBOM ITy3bIpe. bonbHbIe oTyyanu
TOJIBKO KOPOTKHE KYpPCHI TEpaluu pacTUTEIbHBIMU
npemnaparamu. [Ipu nosropHOM oOcienoBannu 7-62
Mecsna crnycts y 12 OONbHBIX COXpaHHMIIACH CTa-
OWibHAs ypOJMHAMHYECKAsl KapTHHA, TOTAA Kak
y 22 G0JIbHBIX OOHapyKeHbl MPHU3HAKU THUIEpPaK-
TUBHOCTH JIeTpy30pa MpPHU IMOBBIIICHUN JIaBJICHUS
OTKPBITHS ypeTpsl. JlaBiienue qeTpy3opa npu Mak-
CHUMaJIbHOM [TOTOKE MOYH TaKXKe ObLIO 3HAYUTEITHHO
MOBBIIIEHO. DTH JaHHBIE MOTYT CBUJIETEILCTBOBATh
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0 B3aUMOCBSI3U MEXK/y JUIUTEIBHO CYIECTBYOLIEH
u porpeccupytouieit UBO u pa3BuTHeM rumnepak-
THUBHOCTH J€TPy30pa.

K takomy xe BeiBomy mpuunin Knutson T. et all.
[12] mpu cpaBHUTEIHLHOM aHaIU3E PE3yJIbTATOB
oOcnenoanus 162 0onbHBIX H30mUpoBanHoit UBO
n IBO B co4yeTaHHUH C TUMEPAKTUBHBIM MOYEBBIM
ny3sipeM. [lanueHTsl mociaeaHeld TPyNnbl ObLIH
cTapiie, y HUX ObUI MEHBIIMH 00bEM MOYEHCITYC-
kanusi, UBO Oputa Gosee BhIpakeHA U 3HAYCHUS
MPOCTAaTUYECKOTr0 CHEHU(PHIECKOTO aHTHI'CHA OBLIH
Oonee BeicokuMH. OTMeUanach TECHas KOPPEJISIIus
MeX Ty BeIpaxkeHHOCTbIo IBO 1 yacToToi BhISIBICHUS
TUIEpaKTUBHOCTHU JIETPy30pa: OHA 0OHAPYKHUBAJIACh
JIOCTOBEPHO Hallle y MaIlMeHTOB CO 3HAYUTEJIbHON
crenenrio BO. Takue mapameTpsrl, Kak 00beM Mpo-
ctatel, Qmax, PVR u xonudecTBo 6aJIOB MO IIKaie
IPSS nHe no3Bonsim BeiAeanTs 00a6HBIX MBO B co-
YeTaHWHU C TUMEPAKTUBHOCTHIO MOYEBOI0 My3bIps U3
o01mIelt rpymIbl 00CIIeIOBAHHBIX MAIIMEHTOB.

Ha marepuane nanneix oocnenoanust 437 MyXuuH
¢ agenomoii npoctarel Ameda K. et all. [6] BbisiBH-
T TIPU3HAKW TUIEPAKTUBHOCTHU NETpy3opa y 263
(60,2%). Y 91X OOJBHBIX, HApsLYy ¢ OOJiee BEIpaKeH-
HOW MPPUTATHBHOH CUMITOMATHKOH, OOHapyKeHa
Oonee Tsokenass UBO, 4To ykasbiBaeT Ha maToreHe-
TUYECKYIO CBS3b MEXAY 3TUMH IaTOJIOTMYECKUMU
COCTOSIHUSIMH.

Conytctytomas JI'TIXK ¢ BeIipakeHHOU
NBO runmepakTUBHOCTH JAETpPy30pa MO JdaH-
HbeiM Gucchi A. et all. [11] moxeTr urpars
KOMITEHCATOPHO-NIPUCTIOCOOUTENBHYIO POJIb, KaK
JHeprocOeperaronuil MexaHu3M A1 MUOIUTOB,
paboTammuX B YCIOBHAX CTOWKO MOBBIIICHHON
Harpy3ku. OTH aBTOPbI YCTAaHOBUIIH, YTO OOJIbHBIC
JAT'TIK u runepakTUBHBIM MOYEBBIM MY3bIpEM
nMmenu Oosee BolpakeHHYIo cteneHbs MBO, yem
MalMeHThl CO CTAOMIBHBIM MOYEBBIM ITy3bIpeM. B
TO e BpeMsl SHEpTIHs, 3aTpadyuBaeMasi JeTpy30poM
Ha U3THAHWE eIUHUIIBI 00beMa MOYH ITPH €T0 HeCTa-
OMJILHOCTH, OKa3anach JIOCTOBEPHO MEHBIIIE, YEM Y
OOJILHBIX CO CTAOWIIBHBIM JIeTpy30poM (54,4+22.8
1o cpaBHeHuo ¢ 74,4+31,8 mJx/mir). MOmHOCTH
cokpaiieHus u ero dpdexTuBHOCTH (% U3rHAHHON
MOUYH) MPHU STOM TaKKe OBbLIN BBILIE y OOJIBHBIX C
TUIEPaKTUBHBIM JIeTPYy30poM (MoIHOCTh 17,9+4,9
u 12,74£2,1 mukpoBT/MM? COOTBETCTBEHHO, a (-
¢dexkruBHOCTh M3THAHUA - 93£11% u 79+13% co-
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OTBETCTBEHHO). Takue mokasaTenu COKpaTUMOCTH
nerpysopa, kak ¢akrop Barra u PIP oka3zanuce
noctoBepHo Bbimie y 6onbHbIX AI'TIXK u rumep-
AKTUBHBIM MOYEBBIM ITy3bIPEM C UMIIEPATUBHBIMU
[103bIBAMH HA MOYEHUCITYCKAaHHUE, YEM Y NAIIUEHTOB
¢ AIIK Oe3 runepaktuBHOCTH AeTpy3opa [11].

Takum oOpa3oM, aHaJIM3 JaHHBIX, MPEJICTABICH-
HBIX B JJAHHOM 0030pe JIMTEpaTypbl, yOeTUTeIbHO
neMoHcTpupyeT cBa3b UBO, BeI3BaHHOU claB-
JIEHUEM YpEeTpbl YBEIMYEHHOW MpeACcCTaTeIbHOU
JKEJIe30H, C PAa3sBUTUEM TI'MIIEPAKTUBHOCTH JETPY-
3opa. [lo-BunuMomy, ee GOpMHUpPOBAHHE SIBISICTCS
KOMITEHCATOPHO-TIPUCIIOCOOUTETBHBIM MEXaHU3MOM,
MPETISATCTBYIOINM MEPEPACTIKSHUIO MOUEBOTO TTY3bI-
psi, KOTOpOE Ha POHE CHIKEHHBIX (DYHKIIMOHAIbHBIX
PE3epBOB MOXKET BBI3BATh OCTPYIO QYHKIIMOHATIBHYTO
HEJ0CTATOYHOCTh, KIIMHUUYECKH MPOSIBIIIOIIYIOCS B
oCTpoi 3aaepskke Mouu. KIlnHUYeCcKyIo 3HaYMMOCTh
B3anMocBs3u MIBO u rumepakTUBHOCTH JIeTpy30pa
yOenuTeNbHO HILTIOCTPUPYET pazinyHas d3QQeKkTus-
HOCTh XUpyprudeckoro jedenus OosbHbx JII'TDK
MIPU HATMYUY TUTIEPAKTUBHOCTU MOUEBOTO ITy3bIPS U
0e3 Hee. B nepBomM citydae BbICOKa BEPOSITHOCTh CO-
XPaHECHUS UPPUTATUBHOIN CUMIITOMATUKH, HECMOTPS
Ha jukBuaanuio UBO. BeposaTHOCTh coxpaHeHUs
JUCQYHKIIMA MOYEBOTO My3BIPsI MOCIIE aIeHOMIKTO-
MUU B 3HAYUTEILHON CTETICHU MOXKET OTIPEACTIATHCS
TEM, HaCKOJIBKO JTAJICKO 3allle]l TaTOJIOrM4YeCKUI ITpo-
LECC U SBISICTCS JIM OH OOPaTUMBIM.

BrlrenpuBeieHHbBIE JAHHBIE CBUIETEIBCTBYIOT O
HEO0OXOJUMOCTH TUArHOCTHKH (YHKIIHOHATHHOTO
COCTOSTHUSI MOYEBOTO MMy3bIpst y OonbHbIX AI'TIK B
IIPEIONEPALUOHHOM IIEPUOJE, a TAKKE TATBbHEHIIIErO
U3y4YEeHUs NMaTOreHe3a Pa3sBUTUs TMIIEPAKTUBHOCTH
MoueBoTo my3bipst y 6onpHBIX AI'TIXK m Taxke o
BAKHOCTH IPEJONEPALUOHHON OLEHKU BBIPAKEH-
HOCTH (PyHKIIMOHAJBHBIX PacCTPOIMCTB CO CTOPOHBI
MOUEBOTI0 ITy3bIpSl.
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SUMMARY

INTERRELATION OF HYPERACTIVITY OF BLADDER AND INFRAVESICAL
OBSTRUCTION IN PATIENTS WITH BENIGN PROSTATE HYPERPLASIA

Bablumyan A.

Clinic of Urology, Republical Medical Center “Armenia”, Yerevan

The analysis of the data presented in the review con-
vincingly shows the correlation between infravesical
obstruction (IVO), caused by pressing of urethra by en-
larged prostate, and the development of detrusor hyper-
activity. The clinical importance of correlation between
IVO and hyperactivity of the detrusor is convincingly
illustrated by different results of effectiveness of surgical
treatment of patients with benigh prostate hyperplasia
(BPH) with and without hyperactivity of bladder. In
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patients with BPH and hyperactivity of bladder the prob-
ability of irritative symptoms is high. This data proves
the necessity of the further study of the pathogenesis of
development of bladder hyperactivity in patients with
BPH, and the importance of a preoperative estimation
of functional frustration of the bladder.

Key words: benign prostate hyperplasia, hyperactive
bladder, infravesical obstruction.
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B3ANMOCBA3b 'NITEPAKTUBHOCTHU MOYEBOI'O 1TY3bIPSA
N WTHO®PABE3UKAJBHON OBCTPYKIIUU Y BOJBHBIX
JTOBPOKAYECTBEHHOM I'MITEPILIASUEN ITPEJICTATEJIbHOM ’KEJIE3bI

Ba6aymsan A.1O.

Pecnybnuxancruii meouyuncrkuii yenmp “Apmenus”, xaunuxa yponoeuu, Epesan, Apwenus

AHanu3 NaHHBIX, MPEICTABICHHBIX B 0030pe JHUTE-
paTypsl, yOeIUTEIbHO JeMOHCTPUPYET CBS3b WH-
¢dpasesukanpHoil 06cTpykuuu (M1BO), BeI3BaHHON
CJIaBJIEHUEM YPETPhI YBEJIMYEHHOHN MpeICTaTeIbHON
KeJe30M, C pa3BUTHEM THIIEPAKTUBHOCTH JIETPY30pa.
KimHn4ecKyo 3Ha4MMOCTh YKa3aHHOU B3aUMOCBSI3H
WLTIOCTPUPYET pasznuyHas 3QPEKTHBHOCTh XUPYP-
THYECKOTO JICYCHHUsI OONBHBIX JOOPOKaYeCTBEHHOM
rurnepruiazueit npeacrarensHoi sxenessl (I TDK) mpu

HaJUYUH TUTIEPAKTHBHOCTH MOYEBOTO ITY3BIPS U 0€3
Hee. B mepBoM cirydae BeICOKa BEPOSTHOCTH COXpa-
HEHUS UPPUTATUBHONU CUMIITOMATUKHU, HECMOTPS HA
nmuksunanuio MBO. DTu qaHHbIE CBUACTEIHCTBYIOT O
HEOOXOIMMOCTH JAJIbHEHIIIETO H3yYeHUs TaTOreHe3a
pPa3BUTHUS TUMEPAKTUBHOCTH MOUYEBOTO IY3BIPS Y
6ompaBIX JII'TIK, a Takke 0 3HAUUMOCTH IpeoIepa-
IIUOHHOM OIIEHKHU BBIPAKCHHOCTH (PYHKIIMOHATILHBIX
PaccTpOKCTB MOYEBOI0 ITYy3bIpSI.
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HIGH SEROPREVALENCE OF CHLAMYDIA TRACHOMATIS
IN NEWLY DIAGNOSED HUMAN IMMUNODEFICIENCY
VIRUS PATIENTS IN GEORGIA

Chkhartishvili' N., Dvali' N., Khechiashvili! G., Sharvadze'? L., Tsertsvadze'? T.

!Infectious Diseases, AIDS and Clinical Immunology Research Center,
°’I. Javakhishvili Thilisi State University, Faculty of Medicine, Thilisi, Georgia

Due to the shared routes of transmission, co-infection
with Human Immunodeficiency Virus (HIV) and other
sexually transmitted infections (STIs) is common.
Body of evidence indicates bidirectional interactions
between HIV and other STIs by which each may alter
the transmission or clinical course of the other. Piv-
otal work by Flemming and Wasserheit [7] showed
substantially increased risk of HIV transmission and
acquisition in the presence of ulcerative STIs (such
as syphilis, genital herpes). Evidence continues to
support the concept that non-ulcerative, inflammatory
STIs, including Chlamydia, increase the susceptibility
to HIV through disrupting genital epithelia, recruiting
HIV target cells to the genital tract, or by generating
a proinflammatory local immune milieu [9,11] Chla-
mydia, an STI caused by the bacterium Chlamydia
trachomatis (C. trachomatis), [ 10] is one of the most
common STIs worldwide [3,6]. Known as a “silent”
disease, because the majority of infected people have
no symptoms, Chlamydia can progress to serious re-
productive and other health problems if left untreated
[10]. Risk of co-infection and complications of C.
trachoamtis in HIV patients is even greater compared
to monoinfected patients.

As of November 2010, cumulative 2624 cases of HIV
infection had been reported in Georgia. Men constitute
majority (74%). Injection drug use (IDU) is the major
mode of transmission accounting to nearly 58% of all
reported cases. It should be noted that the proportion
of HIV cases attributed to IDU has decreased from
71% in 2001 to 58% in 2010. At the same, the propor-
tion heterosexually acquired HIV infections increased
from 22% to 35%, largely due to the HIV positive
IDUs transmitting the virus to their sexual partners.
However, more thorough analysis, including phylo-
genetic analysis, [4] indicates that the HIV epidemic
in Georgia remains concentrated around IDUs with
high potential of spreading from this core group [5].
Given the high rates of C. trachoamtis in the country
[14] we hypothesized that the rate of co-infection
with HIV is high. The objective of this study was to
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explore the extent of the problem of co-infection with
C. trachomatis in HIV patients in Georgia.

Materials and methods. The study was conducted
at the Infectious Diseases, AIDS and Clinical Immu-
nology Research Center (IDACIRC), which is coun-
try’s referral institution for HIVdiagnosis, treatment
and care. Study included 234 consecutive patients
diagnosed with HIV from September 2008 through
May 2009. Data on study subjects were extracted
from case investigation records. Case investigation
is an essential part of initial exam of all HIV posi-
tive persons, which collects information on patient’s
socio-demographic characteristics, risk behaviour,
and past medical encounters (including history of
STIs, other diseases and history of invasive medical
manipulations).

Data on Chlamydia testing was obtained from labo-
ratory records at the IDACIRC. All patients with
confirmed HIV diagnosis are routinely screened
for STIs, including C. trachomatis, at the entry into
clinical care. Serum IgG antibodies to C. trachomatis
were analyzed by enzyme-linked immunosorbent
assay technique using commercially available kit
ImmunoLISA Chlamydia trachomatis 1gG ELISA
assay (Orgenics Ltd, Yavne, Israel). Test was per-
formed according to manufacturer’s instructions. The
reproducibility of the test and correlation of results
between ImmunoLISA and other FDA approved kits
are high as reported by manufacturer.

Statistical analyses were performed using SAS 9.1.3
software. Modified Poisson regression model with
robust variance estimates was constructed to iden-
tify predictors of chlamydial infection. All statistical
analyses were conducted at significance level of 0.05.
The study was approved by the institutional review
board of the IDACIRC.

Results and their discussion. Overall 234 patients
were included in analysis. Of them, 162 (69.23%)
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were male, majority were married 143 (61.11%),
only quarter had university degree and majority were
unemployed. Up to 70% (163) of patients resided
in urban areas and 27 (11.54%) were internally dis-
placed from occupied territories of Georgia. With
regard to risk behaviour, up to 44% (102) of patients
had more than one lifetime sexual partner, including

40% of men reporting unprotected sex with multiple
partners. One fifth of patients reported history of
STI. The most commonly reported STI was gonor-
rhea (57.45%), only one patient reported chlamydial
infection. Nearly 55% of study sample had a history
of IDU. Study population characteristics are sum-
marized in table 1.

Table 1. Study population characteristics

Characteristic n=234
Age, mean (SD) 37.14 (7.91)
Male gender, n (%) 162 (69.23%)

Married, n (%)

143 (61.11%)

Lower educational level, n (%)

175 (74.79%)

Unemployment, n (%)

48 (79.49%)

Urban residence, n (%)

163 (69.66%)

Internally displaced, n (%)

27 (11.54%)

Multiple lifetime sexual partners

102 (43.59%)

History of sexually transmitted infection, n (%)

47 (20.09%)

History of injection drug use, n (%)

128 (54.70%)

Positive C. trachomatis test, n (%)

56 (23.93%)

SD = standard deviation

The seroprevalence of C. trachomatis in our study was 56 (23.93%) (95% Confidence Interval [CI]: 18.61%-

29.92%). Risk factors for positive C. trachomatis
test result were examined first in univariate analysis,
followed by multivariate regression modeling. In
univariate analysis self-reported history of STI (Preva-
lence ratio [PR] 1.84, 95% CI: 1.16-2.91) and female
gender (PR 1.69, 95% CI: 1.08-2.65) were strongly
associated with chlamydial infection. Younger age
(PR 1.57, 95% CI: 1.00-2.48) and not being in legal
marriage (PR 1.57, 95% CI: 1.00-2.47) showed mar-

ginal association with the outcome of interest (table
2). In multivariate analysis only history of STI and
female gender remained strongly associated with the
C. trachomatis infection, with patients reporting prior
STI being almost twice as likely to have chlamydial
infection (PR 1.94, 95% CI: 1.22-3.07). There was
increased risk associated with younger age and not
being in legal marriage with borderline significance
(table 2).

Table 2. Risk factors for positive C. trachomatis test

Prevalence Ratio (95% Confidence interval)

Characteristic

Univariate

Multivariate

Age <35

1.57 (1.00-2.48)

1.50 (0.95-2.36)

Female gender

1.69 (1.08-2.65)

1.79 (1.11-2.87)

Not married

1.57 (1.00-2.47)

1.53 (0.97-2.39)

Lower educational level 0.77 (0.48-1.26) NS
Unemployment 0.79 (0.48-1.29) NS
Urban residence 0.92 (0.57-1.49) NS
Internally displaced 0.43 (0.15-1.29) NS
Multiple lifetime sexual partners 1.27 (0.81-2.01) NS
History of sexually transmitted infection 1.84 (1.16-2.91) 1.94 (1.22-3.07)
Injection drug use 0.83 (0.52-1.31) NS

NS = Not significant

In our study we found high prevalence of C. tra-
chomatis. The infection is highly common in HIV-
infected individuals in other parts of the world as well

© GMN

[1,12,13]. The high prevalence of the infection found
in our study justifies standard of HIV/AIDS treatment
and care in Georgia, which in addition to monitoring
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of immune and virologic statuses also implies rou-
tine screening for STIs. This approach is in line with
recent internatioanl recommendations, which urge
HIV care providers to include regular STI-related risk
assessment and screening in the ongoing care of HIV
patients [2]. Timely identification of STIs in general
and Chlamydia in particular, has important clinical
implications in order to avoid serious complications,
especially in women. Recent evidence indicates that
C. trachomatis increases risk of cervical malignancy
[15]. Notably, the prevalence of the infection in our
study was higher in women compared to men (33.33%
vs. 19.75%, p=0.02). Also, women were more likely
to be younger compared to men (33 year vs. 38 years,
p<0.0001), which is well known risk factor for C.
trachomatis [3,6].

Findings of our study have also important public
health implications. Chlamydial infection along with
other STIs might be contributing factor for increasing
trend of heterosexually acquired infections. The high
prevalence C. trachoamtis infection in our study un-
derlines the importance of implementing routine HIV
testing and counseling among STI clinic attendees.
Early identification of either HIV or other STIs is an
essential to prevent the spread of these infections. In
addition to expanding screening programs, education
of general population and especially of young women
on STI and HIV prevention should be practiced to
avoid spread of the HIV from IDUs to wider groups
of populations.

Study limitations should also be mentioned. The
prevalence of C. trachomatis seen in our study cannot
be generalized to the entire population of people living
with HIV in Georgia as we only included consecutive
patients diagnosed with HIV over the short period
of time. However, we enrolled 85% of HIV patients
diagnosed within the same timeframe.

In conclusion, co-infection with HIV and other STIs
is important public health problem in Georgia. While
much attention has been paid to synergy between HIV
and genital ulcerative diseases, especially herpes sim-
plex virus type 2, [8] the future research is warranted
to better describe the role inflammatory STIs, such as
C. trachomatis infection, in the spread of HIV.
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SUMMARY

HIGH SEROPREVALENCE OF CHLAMYDIA
TRACHOMATIS IN NEWLY DIAGNOSED
HUMAN IMMUNODEFICIENCY VIRUS PA-
TIENTS IN GEORGIA

Chkhartishvili' N., Dvali! N., Khechiashvili' G.,
Sharvadze'? L., Tsertsvadze'? T.

!Infectious Diseases, AIDS and Clinical Immunology
Research Center; °I. Javakhishvili Thilisi State Uni-
versity, Faculty of Medicine, Tbilisi, Georgia

Due to the shared routes of transmission, co-infection
with Human Immunodeficiency Virus (HIV) and other
sexually transmitted infections (STIs) is common.
There is strong evidence of bidirectional interactions
between HIV and ulcerative STIs. Recent studies have
also shown importance of non-ulcerative inflamma-
tory STIs in the acquisition of HIV. The incidence
of HIV and Chlamydia in Georgia has risen every
year. We explored the extent of the problem of co-
infection with C. trachomatis in HIV patients in the
country. Study included 234 consecutive patients
diagnosed with HIV from September 2008 through
May 2009. Of them, approximately two-thirds were
male 162 (69.23%), up to 44% (102) of patients
had more than one lifetime sexual partner and one
fifth of patients reported prior history of STIs. The
seroprevalence of C. trachomatis in our study was
23.93% (95% CI: 18.61%-29.92%). In multivariate
analysis the strongest predictors of C. trachomatis
infection were history of STI (PR 1.94, 95% CI:
1.22-3.07) and female gender (PR 1.79, 95% CI:
1.11-2.87), while younger age and not being in
marriage showed borderline significance. Find-
ings of our study have important public health and
clinical implications. Data suggest that STIs may
play important role in increasing heterosexual
transmission of HIV in Georgia. Efforts should be
made to expand HIV screening programs. Further
research is needed to better understand the role of
inflammatory STIs in spreading HIV.

© GMN

Key words: HIV, Chlamydia trachomatis, sexually
transmitted infections.
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BBICOKASI PACHPOCTPAHEHHOCTb
CHLAMYDIATRACHOMATIS CPEAU BHOBb
BbISIBJIEHHBIX BOJIBHBIX BUPY COM UM-
MYHOAE®UILIUTA YEJIOBEKA B I'PY3UHN

Uxaprumsuau' H.H., Ipaau' H.O., Xeunamsu-
au! T k., lapBaaze'? JL.I., Ilepusaaze'? T.H.

'[Tenmp ungexyuonnvix zabonesanutr, CITH/a u
KAunu4eckoi ummyrnono2uu, >Tounucckuil 2ocyoap-
cmeenublll yHusepcumem um. Me. Jrcasaxuwsunu,
Gaxynomem meouyunot, Tounucu, I pyzus

OOmue myTH mepenadn Ko-uH(EKIUH BHpyca
nMmyHonedunuTa gyenoseka (BUY) u npyrux,
riepe1aBaeMbIX MOJIOBBIM mmyTeM nHbexwit (UITIIT),
OTIpE/IETISIIOT X YacToTy. HeompoBepkumble (paxkThl
yKa3bIBalOT Ha B3amMozeiicteue BUY u s3BeHHBIX
UIIIIII. YccnemoBanus moka3ain TakyKe 3HAYMMOCTD
Hes3BeHHbIX Bocnanutenbubix UTIIIT B nepenaue
BUY. B I'py3umn yacrora HOBbIX ciaydyaeB BUY u
XJTaMUIAHHON WHOEKITUN eKEeTOIHO HapacTaeT. AB-
TOPBI CTaThU aHAJM3UPYIOT ciry4an Ko-uHpexn C.
trachomatis cpenun BUY nndunupoBanusix [ pysun:
obciegoBano 234 OonpHbIXx BIY, BBISIBIEHHBIX C
centsaopa 2008 r. mo mait 2009 1. - myxuuH 162
(69.23%); 102 GONBHBIX B TEUCHUE KU3HU UMEIIH
0oJee 0THOTO CEeKCYalIbHOTO MapTHEPa, OJTHA MSTas
B anamuese - UIIIIII. CepomnpeBanenTHocTs C.
trachomatis B ucciuenoBanusax cocrasmia 23.93%
(95% CI: 18.61%-29.92%). B mHOTOdaKTOpHOM
aHanu3e Hamboiee CHIBHBIMU mpenukTopamu C.
trachomatis THQEKIIUH SBIIINCH IIEPCHECCHHAS B
npormom UIIIII (PR 1.94, 95% CI: 1.22-3.07) u
xeuckuit mon (PR 1.79, 95% CI: 1.11-2.87); dbaxTo-
PBI - MOJIOZIOH BO3pAcCT M BHEOPAYHOCTH OKA3aIHCh
Ha YpOBHE TIOTPAHUYHOH JI0CTOBEPHOCTH. ABTOPHI
yKa3blBalOT Ha BO3MOxHYI poisib UIIIIIT B pocTe
rokasaresnei rerepocekcyanbHoi nepenaun BIY B
I'py3uu 1 oTMEHaIOT HEOOXOAMMOCTh PACIIHPEHUS
nporpamm 1o rtectupoBanuto Ha BUY. Ilonyuen-
HBIE Pe3yNbTAThl BAXKHBI KaK C KITMHUYECKON, TaK U
C TOYKH 3pEHHsI 00IIECTBEHHOTO 3/IpaBOOXPaHEHUS,
YTO TpeOyeT NaabHEHIIINX NCCIIeTOBAHMH 115 Gomee
otuetrnuBoro BeisiBiieHus: ponau MUIIIIT B pacnpo-
crpanenun BUY.
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The Advent of highly active antiretroviral therapy
in the mid 1990s fundamentally altered the natural
history of HIV infection in industrialized countries,
resulting in dramatic reduction in AIDS-related
morbidity and mortality [13]. However, for many
years access to HAART in low and middle income
countries was limited, primarily due to the price of
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antiretroviral drugs that made them beyond the reach
of most patients.

The HIV epidemic in Georgia started in 1989
and currently shows stable trend of growth. As of
December 1, 2010 a cumulative 2,646 HIV cases
had been reported. Among them 1,411 persons
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developed AIDS and 564 died. The estimated HIV
prevalence in Georgia is less than 0.1%. Antiretro-
viral drugs have been available in the country since
1990s, but the access was limited only to those able
to afford them. Since 2004, through support from
the Global Fund, Georgia remains the only coun-
try among the newly independent states (NIS) of
Eastern Europe to achieve and maintain universal
access to antiretroviral therapy (ART). This major
achievement has been acknowledged in the joint
WHI/UNAIDS/UNICEEF report on universal access
[16]. At present 784 patients are on ART, including
32 children under 15.

The National ART Program is coordinated by the
Infectious Diseases, AIDS and Clinical Immunol-
ogy Research Center (IDACIRC). Provision of ART
is governed by the National HIV/AIDS Treatment
and Care Guidelines. The recommended initial
ART regimen in Georgia consists of two nucleoside
reverse transcriptase inhibitors (NRTI) and one non-
nucleoside reverse transcriptase inhibitor (NNRTTI).
A ritonavir (r) boosted protease inhibitor (PI) is
recommended in cases when an NNRTI cannot be
prescribed. Currently tenofovir (TDF) + emtricit-
abine (FTC), zidvudine (AZT) or abacavir (ABC) +
lamivudine (3TC) are used for the NRTI component
of initial regimen.

Abacavir is a nucleoside reverse-transcriptase inhibi-
tor available for once daily use in combination with
other antiretroviral agents, which has shown effi-
cacy, few drug interactions, and a favorable long-
term toxicity profile. The most important adverse
effect of abacavir is a hypersensitivity reaction
affecting approximately 2 to 8% of patients during
the first 6 weeks of treatment [8,17]. Symptoms of
a hypersensitivity reaction to abacavir include com-
binations of fever, rash, constitutional symptoms,
gastrointestinal tract symptoms, and respiratory
symptoms that become more severe with continued
dosing. Immediate and permanent discontinuation
of abacavir is needed. Discontinuation results in
a rapid reversal of symptoms. Subsequent treat-
ment with abacavir is contraindicated, since it can
result in a more severe, rapid, and potentially life-
threatening reaction [3]. Symptoms of the hyper-
sensitivity reaction to abacavir are not specific and
can be difficult to differentiate from concomitant
infection, reaction to other drugs, or inflammatory
disease. In 2002, an association between a diag-
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nosis of hypersensitivity reaction to abacavir and
carriage of the major histocompatibility complex
class I allele HLA-B*5701 was reported by two
research groups [2,7] and was confirmed by several
independent studies [4,9,11].

Currently around 230 patients are receiving Aba-
cavir containing regimens. The carriage rate of
HLA-B*5701 has not been studied in Georgia before
2009. Objective of current study was to determine
HLA-B*5701 prevalence in HIV-infected patients
in Georgia.

Material and methods. One hundred and sixty
HIV-1 positive patients attending IDACIRC in 2009
within the national treatment and care program were
recruited for the study after signing informed con-
sent form. None of the patients had previously been
treated with abacavir. Prior to abacavir prescrip-
tion 5 mL of blood samples were collected from
each patient in EDTA vacutainers. Genomic DNA
was extracted from EDTA blood samples using
QIAamp DNA Blood Mini Kit (Qiagen) according
to manufacturer’s instructions. Testing for HLA-
B*5701 was performed using A/lSet™ Gold SSP
HLA-B17 High Resolution kit (Invitrogen. Life
Technologies). As almost all DNA-based tissue typ-
ing technologies this kit utilizes the PCR technique
to amplify the HLA locus to be investigated. The
SSP method is a PCR based technique, which uses
Sequence Specific Primers (SSP), for DNA based
tissue typing. The assignment of alleles merely
consists of determining whether amplification has
occurred or not, i.e. visualization and detection of
the amplification by agarose gel electrophoresis.
PCR reaction and detection of PCR product was
performed according to 4//Set'™ Gold SSP HLA-
B17 High Resolution kit package insert.

Statistical analyses were performed using SAS 9.1.

Results and their discussion. Of 160 patients
recruited 108 were male (67.5%) and 52 (32.5%) -
female. Median age of subjects was 32 years (IQR
27-36). All patients were of Caucasoid race. Nine
patients tested HLA B*5701 positive — 5.6% (95%
CI: 2.6-10.4%). Out of these nine patients 7 were
males (male prevalence: 6.5%, [95% CI: 2.6-12.9]
%) and 2 females (female prevalence: 3.8% [95%
CI: 0.5-13.2%]). Table summarizes study population
characteristics.
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Table. Basic Characteristics of Study Population

Gender, n (%)

Male 108 (67.5)
Female 52 (32.5)
Age, median years (IQR) 32 (27-36)
Transmission mode, n (%)

Injection drug use 82 (51.2)
Heterosexual contact 68 (42.5)
Male-to-male sex 3(1.9)
Not identified 7 (4.4)
CD4 count, median cells/mm?, 180
(IQR) (100-256)
Viral load, median log10 copies/mL 55
(IQR) (4.7-5.8)
HLA-B*5701 positive, n (%) 9 (5.6)

The first prospective study of HLA-B*5701 preva-
lence in Georgia show similar results to those of
other studies. Previous studies have shown that the
frequency of the HLA-B*5701 allele varies across
racial groups [17] and is most prevalent in white popu-
lations [14]. Study from UK showed the prevalence
of HLA-B*5701 7.93% (CI1 5.80% to 10.06%) among
white subjects [10]. The study from Spain also showed
that HLA-B*5701 was most prevalent in Caucasian
population (6.5%) [1].

Implementation of HLA-B*5701 genetic screening
in routine clinical practice in Georgia is an impor-
tant achievement considering that the abacavir is the
second most commonly prescribed NRTI used in
combination with lamivudine. The effectiveness of
the pharmacogenetic screening for abacavir hyper-
sensitivity has been very well documented. Studies in
industrialized countries demonstrated that prospective
screening for HLA-B*5701 can significantly reduce
the rate of hypersensitivity reactions (HSR). Reports
showed more than twofold decrease in the incidence
of HSR [8,12,17].

Besides the clinical effectiveness economic evaluation
also showed efficiency and cost savings associated
with routine use of HLA-B*5701, leading to imple-
mentation of the test in developed nations [5,6,15].

As far as cost of abacavir-based therapy is lower
than tenofovir-based therapy, abacavir still remains
one of the key drugs of antiretroviral regimens in
Georgia and other resource limited countries. There-
fore, prospective HLA-B*5701 screening should be
implemented in all settings where abacavir is widely
used to guide selection of ART regimens and to reduce
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the risk of potentially life threatening hypersensitiv-
ity reaction.
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SUMMARY

HLA-B*5701 GENETIC SCREENING PRIORTO
ABACAVIR PRESCRIPTION IN GEORGIA

Dvali! N., Chkhartishvili' N., Sharvadze!” L., Kar-
chava! M., Tsertsvadze'? T.

!Infectious Diseases, AIDS and Clinical Immunology
Research Center; °I. Javakhishvili Thilisi State Uni-
versity, Faculty of Medicine, Tbilisi, Georgia

A hypersensitivity reaction to abacavir develops in
approximately 2-8% of HIV patients receiving this
drug and is strongly associated with presence of the
human leukocyte antigen (HLA)-B*5701. Screening
for HLA-B*5701 reduces the risk of developing an
abacavir hypersensitivity reaction. The carriage rate
of HLA-B*5701 has not been studied in Georgia
before 2009. Objective of the study was to determine
HLA-B*5701 prevalence in HIV-infected patients
in Georgia. One hundred and sixty HIV positive pa-
tients attending Georgian Infectious Diseases, AIDS
and Clinical Immunology Research Center in 2009
were recruited for the study. None of the patients had
previously been treated with abacavir. Blood samples
were collected and screened for HLA-B*5701 prior
to abacavir prescription. Of 160 patients recruited 9
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tested HLA B*5701 positive — 5.6% (95% CI: 2.6-
10.4%). Of these nine patients 7 were males (male
prevalence: 6.5%, 95% CI: 2.6-12.9 %) and 2 females
(female prevalence: 4.8%, 95% CI: 0.6-16.2%). The
first prospective study of HLA-B*5701 prevalence
in Georgia show similar results to the results of other
studies. Abacavir still remains one of the key drugs
of antiretroviral regimens in Georgia and other coun-
tries. Therefore, prospective HLA-B*5701 screening
should be implemented in all settings where abacavir
is widely used to guide selection of ART regimens
and to reduce the risk of potentially life threatening
hypersensitivity reaction.

Key words: HLA-B*5701, abacavir, antiretroviral
therapy.

PE3IOME

HLA-B*5701 TEHETUYECKHI CKPUHUHIT
10 HASBHAYEHUSI ABAKABUPA B I'PY3UN

Jeamu' H.O., UYxaprumsuin' HIA., Iapeanze'? JLT.,
Kapuasa' ML.K., Ilepusanze'? T.H.

Ilenmp ungpexyuonnvix sabonresanuti, CITH/la u
KAUHUYeckol ummynono2uu, *Tounucckuil 2ocyoap-
cmeenuwvlll yrugepcumem um. He. /icasaxuweunu,
Gaxynemem meouyunwl, Tounucu, I pysus

Peaknuyst HOBBIIIIEHHON YyBCTBUTEIHLHOCTH K abaka-
BHUpY pa3BuBaeTcs npubiusurensHo y 2-8% BUY
WHOUIUPOBAHHBIX, TPUHUMAIOIIUX 3TO JIEKAPCTBO,
YTO O0YCIOBJICHO HaJIMYUEM JEeHKOIUTApPHBIX
antureHos 4emnoseka (HLA)-B*5701. CkpuHuHT
Ha HLA-B*5701 cHuxaeT pucCK pa3BUTHUS peak-
I[U{ TOBBIIIEHHON YyBCTBUTENILHOCTH K abakaBHpYy.
Hocurenscteo HLA-B*5701 B I'py3uun g0 2009 r.
He u3ydanoch. llenpro mcciaenoBaHus SBUIOCH
ompezenenue pacrpocrpanennoctd HLA-B*5701
cpenu BUY unpunuposanneix B [py3un. O6ce-
nosano 160 BUY mo3uTHBHBIX JHUII, TOCEIaBIINX
Llentp nndexunonusix 3adbonesannii, C[1N/a n
knuHu4ecko ummynonoruu B 2009 r. Hu ogun
W3 HUX paHee He Jieunics abakaBupoM. OOpasiibl
kpoBu uccieaoBansl Ha HLA-B*5701 no Ha3Ha-
yeHusi abakapupa. M3 160 oOciaenoBaHHBIX Y 9
tect Ha HLA-B*5701 oka3zancsi monoXuTeabHbIM
—5.6% (95% CI: 2.6-10.4%); 13 HUX MYX4YUH - 7
(mpeBanieHTHOCTh cpeau Myx)uuH: 6.5%, 95% CI:
2.6-12.9 %), sxeHIIUH - 2 (IPEBaJICHTHOCTh CPEIU
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xkeHmuH: 4.8%, 95% CI: 0.6-16.2%). IlepBoe
MPOCTIEKTUBHOE HCCIIeIOBaHUE PACIpPOCTpPaHEH-
Hoctd HLA-B*5701 B I'py3unt BBISIBUIIO CXOJHBIC
C IpYTUMU HCCIICAOBAHHUSIMH pe3yabTaThl. ADaka-
BHP, MO-TIPEKHEMY, SBJISIETCS OJHUM U3 KIIFOUEBBIX
MpenapaToB aHTUPETPOBUPYCHON Tepanum - Kak B
I'py3un, Tak u qpyrux crpanax. [loatomy, BHEApE-
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HUE IPOCTIEKTUBHOTO ckpuHuHra Ha HLA-B*5701
Opy IIUPOKOM NMPUMEHEHUN abakaBupa Cleayer
CUMTATh IeJeCO00Pa3HBIM C IIEJIBI0 YCOBEPILIECH-
CTBOBaHUS BBHIOOpA pPEeXMMa aHTHPETPOBUPYCHOU
Tepanuu U CHWXXEHUs PUCKa Pa3BUTHS peakINu
MOBBIIIEHHON 4YBCTBUTEIBHOCTH, OTEHIINAIBHO
OIIACHOM JJIS KU3HU.
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NEUROENDOCRINE FOUNDATION OF MATERNAL-CHILD ATTACHEMENT

Nemsadze K., Silagava M.

M. Guramishvili Pediatric Clinic, Tbilisi, Georgia

Attachment (bonding) between mother and child is the
unique and complex type of relationship that ensures
safety and nurturing of a child in the beginning and
effective functioning and ability to establish relation-
ships later on [24].

Over the centuries the attachment between a mother
and her newborn infant has been considered a natu-
ral process. For the newborn, attachment to mother
is a genetically determined life-saving instinct. As
for the maternal behavior, it is known to be influ-
enced by multiple factors that include mother’s
own upbringing, socioeconomic conditions, her
cultural beliefs and background, her relationship
with her father, as well as her experiences with
present and past pregnancies [24]. Although de-
viations from normal maternal behaviour can not
always be explained by the psycho-social factors
stated above which emphasizes the importance
and necessity of investigating involved biological
mechanisms [14].

In animal models, the onset of maternal behavior
towards offspring is not a spontaneous event but
rather requires hormonal induction [14]. Studies
conducted in this regard were first initiated by
Joe Rosenblatt and Herold Siegel (University of
Rutgers). Series of their studies demonstrated that
decline in progesterone level with increasing es-
tradiol concentration in the background is crucial
for the onset of maternal behavior in rats. Artificial
decrease of progesterone through hysterectomy
reduces the latency for the onset of maternal be-
havior. On the other hand ovarectomy that results
in decreased production of estradiol increases the
latency. Thus the above mentioned studies demon-
strated that changes in estradiol and progesterone
levels contribute to brain sensitization and prepare
appropriate regions for the action of the factor that
is responsible for the rapid onset of maternal behav-
ior. However they fail to explain the mechanism of
rapid onset of maternal behavior [21,22].

The first reports of oxytocin-induction of maternal
behavior were from Cort Pedersen (University of
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North Carolina). These initial reports were subse-
quently replicated and extended by Susan Farhbach
(Rockefeller University). In the experiments intrac-
erebroventricular injection of oxytocin substantially
reduced the time for maternal behavior onset. The
effect of oxytocin was also seen in estradiol-primed
virgin rats [19,20,4].

Aunique effect of oxytocin was put under dept by an-
other group of researchers. Their study demonstrated
that oxytocin effect on maternal behavior depends on
olfaction and is expressed only in cases when olfaction
is artificially blocked [26]. Some authors explain the
difference of the results by diversity of experimental
conditions [15]. The impact of experimental condi-
tions on the research results in oxytocin studies was
also demonstrated by Susan Fahrbah when she discov-
ered that putting rats outside their cages causes stress
response that intereferes with the oxytocin action on
maternal behavior [5].

Oxytocin role was further supported by the experi-
ments where antibodies or antagonists to oxytocin
receptors were used to block the action of this hor-
mone in CNS. Consequent reduction of maternal
behavior in postpartum rats was demonstrated [6].
Further studies have also revelaed the importance of
oxytocin in vertical transmition of maternal behavior
from mother to daughter rat. The female offspring of
the rats with blocked oxytocin receptors were found
to be less maternal and more aggressive towards their

pups [2].

However studies performed in mice showed no
evidence for the crucial importance of oxytocin
in maternity induction. The only change that was
found in oxytocin knock out mice was lack of milk
ejection. Maternal behavior was found to be intact
[9]. Later McCarthy states that laboratory mice
that were used in the aforementioned study are
genetically maternal. House mice that were used
in her study demonstrated reduced infanticide after
oxytocin injection [16].

Prolactin was also demonstrated to be important in
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induction of maternal behavior though it was ini-
tially dismissed as significant [21]. Prolactin was
profoundly investigated by Robert Bridges. His
studies revealed the positive effect of its intracere-
bral injection on the onset of maternal behavior in
steroid treated female rats [3]. It was also demon-
strated that prolactin carries out its action through
endogenous ligands - placental lactogens produced
by the developing fetus. There are two rat placental
lactogens, I and II that are both equally effective at
significantly reducing the latency for expression of
various components of maternal behavior, including
both retrieval and crouching. An important differ-
ence between the actions of oxytocin and prolactin
(or placental lactogen's acting at the prolactin
receptor) is that the latter requires at least 5 days
of continuous exposure, where a single infusion of
oxytocin is effective [12].

In order for the hormones to provide behavior modifi-
cation, action should be performed on specific regions
in the CNS. Immediate early genes and fos- family
proteins produced during neuron activation were used
as a marker to detect the responsible regions. Preoptic
area of hypothalamus was found to be activated in rats
expressing complete maternal behavior [18]. It was
also suggested that specific expression of immediate
early genes in the neural circuitry regulating maternal
behavior is not only a good marker, but is causally
involved in the expression of this behavior as well.
This opens up new avenues of research into the mo-
lecular basis of maternal behavior and will no doubt
spur novel and exciting research into understanding
this complex response [14].

Several groups of researchers have also studied the
importance of epinephrine and noepinephrine as
well as serotonin in the induction of maternity in
experimental animals. These studies suggest possible
contribution of these substances although controversy
in the results intereferes with making definitive con-
clusions [1,25].

Another important topic is the mechanism of main-
tenance of maternal behavior. When researchers
started their work in this direction they encountered
with the phenomenon of ,,sensitization*: nullipa-
rous rats developed maternal behavior when they
were let contact non-related pups every day [21].
The hormonal and neural basis of the induction
of the behavior via “sensitization” has long been
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a topic of investigation. According to Numan the
same neural circuitry appears to be activated in
females induced to be maternal by sensitization as
those induced hormonally [18].

Preliminary studies suggest that hormones are
also involved in induction of maternal behav-
ior in primate and human beings. These studies
demonstrated that level of oxytocin appears to
be highest during first hours after parturition [17]
and is stimulated by a newborn suckling activities
and newborn touching the breast [13]. Oxytocin
release in response to breastfeeding was seen to be
reduced in women subjected to intrapartum oxytocin
administration and epidural analgesia, thus exogenous
oxytocin interferes with endogenous oxytocin release
[10]. Although when mood changes were assessed
lower rates of anxiety and aggression and higher rates
of social behavior was demonstrated in mothers in
oxytocin infusion group compared to the group with
epidural anesthesia alone [11].

Controversial results have been published concern-
ing the importance of cortisol. A study conducted
in primates demonstrated that increased levels of
cortisol had a negative impact on maternal behavior.
These mothers were less caring and more aggressive
towards their offspring [23]. Studies conducted in
humans demonstrated the same results [7] although
controversial data were also reported by another group
of researcher stating that mothers having higher level
of cortisol are more alert towards smell and sounds
produced by a child thus tend to be more caring and
maternal [8].

As it is seen in the literature review being an impor-
tant topic of all times and especially of nowadays
maternal-child attachement has recently become a
subject to extensive investigations. The number of
conducted studies is large though limited to animal
models, controverisal and insufficient to describe
the biological foundation of maternal behavior in
human. Thus great deal of investigations should be
done to study the biological foundation of maternal
behavior induction and maintenance, mechanisms
of hormonal action and correlation between the
biological and non-biological, namely psycho-
social factors. New discoveries in this field will
greatly contribute to child global development as
it provides clues to the improvement of maternal-
child attachement.
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SUMMARY

NEUROENDOCRINE FOUNDATION OF MATERNAL-CHILD ATTACHEMENT

Nemsadze K., Silagava M.

M. Guramishvili Pediatric Clinic, Tbilisi, Georgia

Attachment between mother and child is the unique
and complex type of relationship that ensures safety
and nurturing of a child in the beginning and effective
functioning and ability to establish relationships later
on. Maternal behavior is generally known to be influ-
enced by multiple psychosocial factors. However they
often fail to explain the deviations in maternal behav-
ior that emphasizes the importance and necessity of
investigating involved physiological mechanisms.

Series of the studies performed in animal models
demonstrated that decline in progesterone level on
the background of increasing estradiol concentration
prepares brain for the action of progesterone and
prolactin that are responsible for the rapid onset of
maternal behavior postpartum. However the results
of another group of researchers failed to prove the
unique importance of oxytocin. Other substances such
as epinephrine, norepinephrine, serotonin were also
suggested though diversity in the study results inter-
feres with making definitive conclusions. Preliminary
studies suggest that hormones are also involved in
induction of matrnal behavior in primate and human
beings. Level of oxytocin appeared to be highest dur-
ing first hours after parturition and is stimulated by
a newborn suckling activities and newborn touching
the breast. Lower rates of anxiety and aggression and
higher rates of social behavior was demonstrated in
mothers having received intrapartum oxytocin infu-

sion. However other components of maternal behavior
have not been studied in these women.

Controversial results have been published concern-
ing the importance of cortisol. A group of research-
ers demonstrated that mothers with higher cortisol
levels were less caring and more aggressive towards
their offspring though according to another group
of researchers higher level of cortisol is associated
with increased alertness of mother towards smell and
sounds produced by a child.

The literature review revealed that the number of
conducted studies is large though limited to animal
models, controverisal and insufficient to describe
the biological foundation of maternal behavior in
human. Thus great deal of investigations should be
done to study the biological foundation of maternal
behavior induction and maintenance, mechanisms
of hormonal action and correlation between the
biological and non-biological, namely psycho-
social factors. New discoveries in this field will
greatly contribute to child global development as
it provides clues to the improvement of maternal-
child attachment.

Key words: maternal-child attachment, bonding,
maternal behavior, hormones, oxytocin, prolactin,
epinephrine, norepinephrine, serotonin, review.

PE3IOME

HEWPOSHJIOKPUHHBIE OCHOBBI BOHJIUHTA MATEPHU U PEFEHKA

Hemcanze K.II., Cuaarasa M./,

Teouampuueckas kaunuxa um. M. Iypamuweunu, Tounucu, I py3us

BoHmuHT (IpUBS3aHHOCTB) — 3TO YHHUKAJIbHAS U KOMII-
JIeKCHasI ICUXO0-OMOIMOHAITBHAS CBSI3b MEXK/TY MaTepbIO
1 peOeHKOM, Or1arofapst KOTOPOi OHU U TIOCITIE POKICHHS
MaJblla MPOJOKAIOT OCTABATHCS SAMHBIM LIEIIBIM.
brnarogapst GOHIMHTY MaTh 3alllMIIAeT U KOPMHT pe-
OeHKa, a Takxke AT eMy BO3MOXKHOCTh d(PEKTHBHO
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pa3BUBaTbCS U OOLIATHCS C OKPYXKAIOLIUM MHPOM.
[IpuBsizaHHOCTH MaTepu K peOCHKY ONpenessieTcs
PSIIOM TICHXO-COLMAIBHBIX (JaKTOPOB, HO OHH HE BCET-
Ja OOBSACHSIOT NPUYUHY HEaJCKBAaTHOTO MOBEACHUS
MaTepy, YTO yKa3bIBaeT Ha HEOOXOAMMOCTh M3yUEHHS
(bM3HOIOrMYECKUX OCHOB 3TOTO (hpeHOMEHa.
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UccnenoBanus, NpoBeJeHHbIE B 3KCIIEPUMEHTE Ha
YKHBOTHBIX, TOKa3aJIH, YTO B MEXaHU3MaX (OPMHUPO-
BaHUS MaTEPUHCKOTO HHCTHUHKTA TakyKe MPUHUMAIOT
y4acTHe HEKOTOpble TOPMOHBL. B yacTHOCTH, K KOHILY
0epeMEeHHOCTH yYpOBEHb MPOrecTepOHa CHUKACTCS
Ha (oHE POCTa KOHIECHTPAIIMU ICTPOTCHOB, YTO
MTOJITOTABIIMBAET MO3T JJIs IEHCTBHUS OKCUTOIIMHA U
MIPOJIAKTHHA, KOTOPbIE OTBETCTBEHHBI 3@ MTPOSIBICHNE
MaTepUHCKOTO MOBENEHUs Mocie pojoB. Bmecte ¢
TeM, MOJY4YEeHbl U NMPOTHUBOIOJIOKHBIE PE3YyIBTATHI,
KOTOpPBIE CTaBsT MOJi COMHEHHE 3HAUUMOCThH POJIU
okcutormHa. Kpome TOro, pe3ynbTarbl U3yUeHHs
HEKOTOPBIMHU HCCIIE0BATEISIMU THHAMUKHN STIAHE}-
puHa, HOpAMHHEPPUHA, CEPOTOHIHA YKa3bIBAIOT Ha
BO3MOYKHYIO POJIb 3THUX BEIIECTB B MPOOYKICHUH
MaTepUHCKOr0 MHCTUHKTA, OJJHAKO, IPOTHBOPEUMBBIT
XapakTep MOJTYYEHHBIX JaHHBIX HE MO3BOJISET MpPHU-
3HATh UX JI0CTOBEPHBIMHU.

Cy1iecTBYyIOT UCCe0OBaHUs, HA OCHOBAHUH KOTO-
PBIX BBICKA3aHO IIPEAIIONIOKEHUE O TOM, YTO MHOT'HE
TOPMOHBI MOTYT OBITh TPU3HAHBI OTBETCTBEHHBIMH
3a POSIBIIEHUE MAaTEPUHCKOIO IIOBEJICHUS Y JIFOEH
U npumaTtoB. Tak, UCCIENOBAaHUS IIOKa3aiau, 4ToO
y JKEHIIUH yPOBEHb OKCUTOLMHA IOBBIIIAETCS B
IIEPBBIE YAChI I0CJIE POJOB U 3HAUUTEIBHO CTUMY-
JUPYETCsl MPU NPUKIAIbIBAaHUN peOeHKa K TpyaH
1 BO BpeMs KopMJleHHUs rpynabto. Cpean >KeHIUH,

KOTOPBIM BO BpeMs poJioB ObliIa mposesieHa HHQY-
3l OKCHTOLMHA, TIPOSIBIICHUSI arpeCCUBHOCTH H
TPEBOXKHOCTHU TIOCJIE POJOB ObUIM HHXKE, a O0IIU-
TEIBHOCTh - MOBBIIIANACE. J[pyrue KOMIIOHEHTHI
MaTEPUHCKOTO MOBEACHUS B ITHX HCCIICJOBAHHIX
He u3y4eHsl. [1o moBoay posiu KOpTH30Ja B JIUTE-
paType CymecTBYIOT TaKKe MPOTHBOPEUUBEIE JaH-
HbIe. A IMEHHO, 110 IaHHBIM OJIHUX UCCIICJOBAHH,
MOBBIIIEHHBIN YPOBEHb KOPTU30JIa ACCOLIUUPYETCS
C HEBHUMATEIbHOCTBIO U MOBBIIIEHHON arpeccus-
HOCTBIO MaTepu K COOCTBEHHOMY PEOCHKY, B TO
BpeMsl KaK JIpyrue aBTOPbl CYMTAIOT, YTO MAaTEPH C
MOBBIIIEHHBIM YPOBHEM KOPTH30J1a 0COOCHHO UYB-
CTBUTEJIbHBI K 3a11axy U 3ByKaM HOBOPOXKJIEHHOTO U
MPOSIBISIIOT OOJBIIC BHUMAHUS K YXOIy 32 HUM.

Takum 00pa3oM, TaHHBIE TUTEPATYPHI CBUICTEIBLCTBY-
0T O IPOTHBOPEUUBOCTH PE3YJBTATOB UCCIIEIOBAHHUN
OOHIMHTa MEX/Ty MaTepblo U PEOEHKOM, UTO IUKTYET
HEOOXOJMMOCTD JallbHEUIIEr0 H3yUYeHHS TOPMOHOB,
OTBETCTBEHHBIX 32 HHIYIUPOBAaHUE U MOJICPKAHHE
MAaTepUHCKOTO ITOBE/ICHHUS Y )KSHIIIMH, MEXaHH3MOB UX
JEHCTBUS M MX KOPPEISILUH C TICHXO-COUATEHBIMH
¢axropamu. [TockoIbKy OOHIHMHT SBISIETCS OTHUM U3
BOKHEHIINX (PaKTOPOB, CIIOCOOCTBYIOIINX HOPMab-
HOMY Pa3BHUTHIO JIETeH, YTOUHEHHE MEXaHU3MOB €T0
(opMHUpOBaHHS TO3BOJHUT COJACHCTBOBATH YIIyudllle-
HHIO 3TOTO0 Ipolecca.
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HIV/AIDS PREVALENCE IN THE SOUTHERN CAUCASUS

Kvitsinadze L., Tvildiani D., Pkhakadze G.

“AIETI” Highest Medical School, Tbilisi, Georgia

AIDS-related illnesses remain one of the leading
causes of death globally and are projected to continue
as a significant global cause of premature mortality
in the coming decades (WHO, 2008). At the end of
2008 33.4 million people were living with HIV, 2.7
million new HIV infections occurred and AIDS was
responsible for 2 million deaths. The total number
of people living with the virus in 2008 was over
20% higher than the number in 2000. HIV and AIDS
remain heavily concentrated among the countries of
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sub-Saharan Africa, accounting for 71% of all new
HIV infections in 2008 [1].

In the third decade of the crisis, the epidemic appears
to have stabilized in most regions (e.g., in Western
Europe, Fig. 1), although there is growing evidence of
geographic expansion. Often referred to as the ‘second
wave’ countries of HIV pandemic, India, China, and
the countries of the former Soviet Union, including
countries of Southern Caucasus, are experiencing
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significant increases in the reported number of people
living with HIV (PLWH) every year.

The first occurrences of HIV in Southern Caucasus
were registered at the end of the Soviet period (1987
in Azerbaijan, 1988 in Armenia, and 1989 in Georgia).
Early cases were linked with migration, and many of
the first individuals diagnosed with HIV attributed
contact with the virus to heterosexual transmission
or the use of injecting drugs [13]. Trends in HIV/
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AIDS spread in these countries are similar to trends in
Eastern Europe: the number of HIV and AIDS cases
continues to increase (Fig.1, 2, 4, 5). In the history of
the HIV epidemic in Armenia, Azerbaijan and Geor-
gia, the largest numbers of HIV cases were registered
in 2009: 149, 455, and 385, respectively.

This report summarizes and compares the latest data
on the epidemiology of HIV/AIDS in three Caucasian
countries: Armenia, Azerbaijan and Georgia.
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Source: HIV/AIDS Surveillance in Europe. End-year reports [4-11].

Fig. 1. Rates of newly diagnosed cases of HIV infec-
tion per million population in the three geographical
areas by year of diagnosis, WHO European Region,
2000-2008

Fig. 1. Includes countries that have consistently
reported HIV data since 2000: West (15 of 24): Bel-
gium, Finland, Germany, Greece, Iceland, Ireland,
Israel, Luxembourg, Netherlands, Norway, Portugal,
San Marino, Sweden, Switzerland, United Kingdom;
Centre (14 of 15): Albania, Bosnia and Herzegovina,
Bulgaria, Croatia, Cyprus, Czech Republic, the for-
mer Yugoslav Republic of Macedonia, Hungary,
Montenegro, Poland, Romania, Serbia, Slovakia,
Slovenia; East (14 of 15): Armenia, Azerbaijan,
Belarus, Estonia, Georgia, Kazakhstan, Kyrgyzstan,
Latvia, Lithuania, Moldova, Tajikistan, Turkmenistan,
Ukraine, Uzbekistan.

Armenia, Azerbaijan, Georgia

The region of Southern Caucasus plays an increas-
ingly important role in global energy markets, in-
ternational labor flows and efforts to combat global
narcotic trafficking. Located between the Black Sea
and the Caspian Sea, the region bridges the Middle
East and Eurasia, bounded by Iran and Turkey to the
south, and Russian Federation to the north [13].

As seen in Table 1, demographic, economic, and social

indicators for the region highlight similarity, but also
point to a few areas of important difference. All three
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Fig. 2. Rates of newly diagnosed cases of HIV infec-
tion per million population by country, Southern
Caucasus, 2000-2008

countries fall into the group of ‘medium’ developed
countries according to their Human Development In-
dex for 2009, a composite score based on measures of
longevity, educational attainment, and gross domestic
production per capita. As a group, the region ranks
well above the threshold for low developed countries,
which is 0.5 [13].

In relation to its GDP, Armenia spends the most on
health care (based on public and private spending),
followed by Georgia, and Azerbaijan. National funds
spent by governments on HIV and AIDS from domes-
tic sources is higher in Azerbaijan, but spending was
increased in Georgia threefold in 2009 compared with
2006, and slightly increased in Armenia in the period
2007-2009 (Table 1).

Materials and methods. The work is mainly based
on the review of UNAIDS 2010 country progress
reports and end-year reports of HIV/AIDS Sur-
veillance in Europe. To summarize the obtained
information and to improve the analysis we created
tables and graphs.

Results and their discussion. HIV Prevalence and
Testing
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Table 1. Selected demographic, economic, and social indicators.
Armenia, Azerbaijan, Georgia, latest year available

Indicator | Armenia | Azerbaijan Georgia
Population
Population 2008 (mil.)* 3.077 8.731 4.307
Population female (% of total)** 53.4% 51.2% 52.9%
Living in urban areas (%)* 64 52 53
Economic Indicators
GNI per capita (PPP Int.$)* 5.420 9.030 4.700
GDP per capita (PPP US $)™ 5.693 7.851 4.662
Per capita total expenditure on health (PPP Int. $)* 246 284 384
General government expenditurelon health 104 33 49
as % of total government expenditure*
izv;{tgo};ﬁg;zir)li :itlo at national poverty line 50.9% 49 6% 54.5%
Development indexes
Adult literacy (% ages 15 and above)*** 99.5 99.5 99.7
HDI rank”” 84 86 89
HDI score (%)™ 0.798 0.787 0.778
Health
Life Expectancy (years)™ 73.6 70 71.6
Probability of not surviving to age 40 (%)™ 5.0 8.6 6.7
National funds spent by governments on HIV 0.4(2007) 1.5(2007) f 0.6(2006) *
and AIDS from domestic sources (million USD) 0.6(2009) ff 4.1(2009) ' 2.2(2009) '
Migration
Emigration rate (%)™ 20.3 14.3 18.3

Sources: *World Health Statistics. WHO: 2010. http://www.who.int/whosis/whostat/EN_WHS10 Full.pdf;
**The World Bank (Source: United Nations Population Division. 2009) http://data.worldbank.org/indicator/
SP.POP.TOTL.FE.ZS; ***The World Bank. http.//data.worldbank.org/country;

~ Gross national income per capita 2009, PPP, World Development Indicators database, World Bank, 1 July
2010 http://siteresources.worldbank.org/DATASTATISTICS/Resources/GNIPC.pdf;

"M Human Development Report, 2009, UNDP. Data refer to 2007 http://hdr.undp.org/en/statistics/;
"UNAIDS 2008 Report on the Global AIDS epidemic. Annex 2: Country Progress Indicators
http.//data.unaids.org/pub/globalreport/2008/jc1510 2008 _global report pp235 324 en.pdf;

""National Reports 2010 from Armenia, Azerbaijan, and Georgia

Table 2. Estimated Composition of Cumulative Registered Individuals Living with HIV.
Southern Caucasus, latest year available

Armenia Azerbaijan Georgia

Jan. 2010 Jan. 2010 Jan. 2010
Total number of cases 823 2264 2236
male 73% 83.8% 75%
female 27% 16.2% 25%
New cases in 2009 149 455 385
male 64.4% 82.9% N/A
female 35.6% 17.1% N/A
Majority of PLWH
Age group 25-39 30-49 30-49%
Per cent 59.4% 65.2% 74%*
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Mode of transmission
Blood transfusion
MCTC

IDU

MSM

Heterosexual
Other/undetermined
HIV prevalence among pregnant women
Location

Capital City

HIV point prevalence”

0.2% 0.05% <1.0%
1.8% 1.0% 2.2%
41.0% 64.2% 58.8%
1.9% 0.7% 2.5%
50.2% 23.4% 34.9%
4.9% 10.7% 0.5%
N/A 0.01% 0.03%
43.1% 29.3% 33.2%*
N/A 0.02 0.01

Sources: National Reports 2010 from Armenia, Azerbaijan, and Georgia,
*Infectious Diseases, AIDS & Clinical Immunology Research Center. Tbilisi, Georgia. (By September 5, 2010);

** For Azerbaijan citizens only (2174);

~ By World Health Statistics 2010 (WHO, 2010) the HIV prevalence in 2009 in Armenia was 0.1,

in Azerbaijan - 0.2, in Georgia - 0.1

Total numbers of HIV tests performed annually for
diagnostic purposes (i.e. unlinked anonymous and
blood donations excluded) have been collected and
presented together with the HIV/AIDS surveillance
data to help interpret HIV case reporting data.
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Source: HIV/AIDS Surveillance in Europe. End-year
reports [4-11].

Fig. 3. Number of HIV tests* performed per 1000
population, by country and year, Southern Caucasus,
2000-2008**

(*- excluding unlinked anonymous testing and
testing of blood donations; ** - data for 2007 not
available)

By the European Centre for Disease Prevention and
Control (ECDC) data, Azerbaijan has conducted
much more tests per 1,000 people than Armenia and
Georgia both have (Fig. 3). Rates of HIV diagno-
sis have increased in Armenia since 2005. During
2000-2008 in Georgia HIV testing rate has been
below 10 tests per 1000 population.

HIV testing is confidential, by law, in each of the
countries. However, the strong social stigmatiza-
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tion of HIV and AIDS in the region may well act
to deter individuals at risk from being tested [13].

Fig. 4. Countries included that have consistently
reported AIDS cases since 2000: West (19 of 24):
Austria, Belgium, Finland, France, Germany,
Greece, Iceland, Ireland, Israel, Italy, Luxem-
bourg, Malta, Netherlands, Norway, Portugal,
Spain, San Marino, Switzerland, United King-
dom; Centre (14 of 15): Albania, Bosnia and
Herzegovina, Bulgaria, Croatia, Cyprus, Czech
Republic, the former Yugoslav Republic of Mace-
donia, Hungary, Montenegro, Poland, Romania,
Serbia, Slovakia, Slovenia; East (13 of 15):
Armenia, Azerbaijan, Belarus, Estonia, Georgia,
Kyrgyzstan, Latvia, Lithuania, Moldova, Ta-
jikistan, Turkmenistan, Ukraine*, Uzbekistan; *
the trend in 2007—-08 in the East is affected by a
change in the reporting system in Ukraine.

As in Eastern Europe (Fig. 4), the number of reg-
istered AIDS patients is growing in the southern
Caucasus (Fig. 5). Data from ECDC indicate that
Georgia has the highest rate of AIDS (53/1000000)
in Europe (2008), significantly exceeding average
rates in the region. At the end of 2008, the reported
AIDS cases per 1000 000 were 25.7 in Armenia,
6.9 in Azerbaijan, and 52.9 in Georgia, yet the total
number of AIDS cases was 1628, of this 984 from
Georgia. By the end of 2009, a total of 960 deaths
had been attributed to AIDS in the region (472 in
Georgia, 283 in Azerbaijan, and 205 in Armenia)
[2,3,12,14].
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Fig. 4. Rates of reported AIDS cases per population
in the three geographical areas by year of diagnosis,
WHO European Region*, 2000-2008
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Fig. 5. Rates of reported AIDS cases per million
population by country and year of diagnosis, Southern
Caucasus, 2000-2008
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Fig. 6. Deaths among AIDS cases in the three geographi-
cal areas by year of death, WHO European Region*,
2000-2008. (* - the trend in 2007-08 in the East is af-
fected by a change in the reporting system in Ukraine)

Similarly to Eastern Europe (Fig. 6), the number of
AIDS related deaths in Southern Caucasus has in-
creased (Fig. 7), especially since 2004.

Modes of Transmission and Key Populations.

The official information confirms that the epidemic
in Southern Caucasus remains located among males
and most-at-risk populations [2,3,12,14]. In Georgia
and Azerbaijan, as in Eastern Europe (Fig. 8), the pre-
dominant mode of transmission is through injecting
drug use, while in Armenia over the last several years
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Fig. 7. Deaths among AIDS cases by country and year
of death, Southern Caucasus, 2000-2008

the transmission has shifted from injecting drug use to
heterosexual spread (Fig. 8a). The second reported
mode of transmission in Georgia and Azerbaijan
(Fig. 8b, 8c) is unprotected heterosexual sexual activ-
ity, typically with a partner who is an IDU, a labor mi-
grant, a female sex worker, or has sexual contact with
other partners at risk. Medical transmission, mother to
child transmission (MTCT), and transmission among
men who have sex with men are rare, typically com-
prising less than 3% of total registered transmission
in each country of the region [2,3,12,13].

140 q
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Source: HIV/AIDS Surveillance in Europe. End-year reports [4-11]

Fig. 8. HlV infections by transmission group in East-
ern Europe* as reported for 2000-2008. * - data not
included from Russia
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Fig. 8a. HIV infections by transmission group in
Armenia as reported for 2000-2008
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Fig. 8b. HIV infections by transmission group in
Azerbaijan as reported for 2000-2008

In the three geographical/epidemiological areas, the
predominant transmission mode varies by area (Fig.8).
In the East, injecting drug use is still the main mode of
transmission (45%), followed by heterosexual contact
(44%), while in the Centre and the West the predomi-

Fig. 8c. HIV infections by transmission group in
Georgia as reported for 2000-2008

nant mode of HIV transmission is sex between men
(27% and 43%, respectively) followed by hetero-
sexual contact (19% and 30%, respectively). The data
from the West when cases originating from countries
with generalized epidemics are excluded [8].

Table 3. Prevalence of HIV among MARPs. Southern Caucasus, latest year available

Armenia Azerbaijan Georgia
MARP
Nov. 2007 Jan. 2010 2007-2009
IDU 6.8% 10.3% 2.1%!'
FSW 0.4% 1.7% 1.9%(Thbilisi)?
MSM 2.0% 1.0%(Baku) 3.7%°
Prisoners N/A 2.9% N/A
Migrants N/A N/A N/A

'BSS report, CIF/TGF, 2008 — Thilisi, Batumi, Zugdidi, Kutaisi, Gori, Telavi,
’BSS report, CIF/TGE, 2008-2009;
’BSS report, SHIP project/USAID, 2007

The data from table 3 demonstrate that the HIV epi-
demic in three countries is in a concentrated state,
with the high prevalence in IDUs in Armenia and
Azerbaijan, and in MSM in Georgia [2,3,12]. At the
same time, the HIV prevalence data reported in sur-
veys conducted in these countries do not correlate with
the cumulative number of HIV/AIDS cases reported
in their national case reporting systems (Table 2).

UDUs

A 2008-2009 study in Georgia found that less than
half of UDUs (48.1%) reported using sterile injecting
equipment they last injected. In Armenia, surveillance
studies in 2007 found that about half of UDUs sur-
veyed reported the use of a condom with their most
recent client, while in Azerbaijan, only 15.3% of IDUs
did (2007-2008 studies).

The per cent of IDUs who have received an HIV test
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in the last 12 months and know the results is still very
low in all three countries, from 4.9% in Azerbaijan to
22.5% in Armenia [2, 3, and 12]. As the experience
in Ukraine illustrates, transmission among IDUs is a
potential bridge to wider-scale transmission among
the heterosexual population [13].

FSWs

By latest data available, in all three countries FSWs
report much higher use of condom in comparison with
2005 (almost 100% in Georgia, 2008) [2,3,12]. At the
same time, in Georgia percentage of FSWs who both
correctly identify ways of preventing the sexual trans-
mission of HIV and who reject major misconceptions
about HIV transmission is dramatically low, 8.13%
(2008 studies) [12]. Percentage of FSWs who have
received an HIV test in the last 12 months and know
the results vary from 5.7% in Azerbaijan to 27.5% in
Georgia (2008) [3,12].
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Migration

Armenia, Azerbaijan and Georgia experienced sharp
declines in economic and public spending between the
reestablishment of their independence by the end of
1991. Economic growth rates have recently improved,
but many people remain in poverty, that in turn pro-
motes large-scale labor migration out of the region,
often to Ukraine and Russia [13], the countries with
high prevalence rate of HIV/AIDS (1.6% and 1.1%,
respectively). Poverty is also concentrated among the
internally displaced and refugee populations in the
region, adding to the stress of forced migration and
contributing to factors motivating decisions to engage
in risk-related behaviors. Migration directly and in-
directly elevates HIV risk. The majority of women
contracting HI'V through heterosexual relations claim
exposure through their migrant spouse, especially
when the latter is unlikely to suggest the use of con-
doms [13]. In Armenia, during the past 3 years, over
60% of newly diagnosed cases were infected during
migration outside the country. It has been estimated
that 70% of migrants were male.

Men who have sex with men

Only a small number of individuals registered with
HIV identify as MSM, with most cases reported within
the prison population. This may reflect low prevalence
within this population subgroup or, more likely, is the
result of the pervasive social stigma associated with
alternative sexual orientation in Southern Caucasus.
The Soviet-era Article 113, which criminalized ho-
mosexual relations, has only recently been abolished
in the region (Armenia in 2003, Azerbaijan in 2000,
Georgiain 1999) [13]. Over half of MSM in Azerbai-
jan (2007-2008) reported the use of a condom they last
had anal sex with a male partner. In Georgia (2007)
and Armenia (2007) the rate of condom using was
higher, 61.7% and 83.5%, respectively. Percentage
of MSM who have received an HIV test in the last 12
months and know the results vary from 5% in Armenia
to 23.5% in Georgia [2,3,12].

Medically-acquired and mother-to-child transmission

Among three countries the highest rate of MTCT
(2.2%) is shown in Georgia (Table 2). Even though
all pregnant women visiting antenatal clinics in
Georgia undergo HIV testing, single cases of HIV
infection have been still detected during labor. HIV
testing at labor warts is not a mandate and occurs
only at the discretion of management of individual
maternity houses. As of 2009, there were nine HIV
cases detected among children <3 years with verti-
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cal mode of transmission. This indicates that not all
pregnant women are tested or few HIV positive cases
are missed by prenatal screening program [12]. In
2008-2009 in Azerbaijan HIV infection was detected
after labor among 37.9% and 50%, respectively, what
means that preventive ART was delayed [3].

In Georgia analyzing HIV testing data has revealed
that HIV prevalence among paid donors is lower than
that among general population [12].

Low levels of knowledge concerning HIV transmis-
sion, identification, and treatment

The percentage of MARPs (IDUs, MSM and FSWs)
who both correctly identify ways of preventing the
sexual transmission of HIV and who reject major
misconceptions about HIV transmission is still very
low, especially among FSWs in Georgia (2008) [12].
But also the overall HIV knowledge still remains low
in general population. While the majority of all men
and women have heard of HIV and AIDS, substantial
numbers of individuals do not understand how it is
transmitted. By the latest data available, among aged
15-24 (group most vulnerable to HIV) the highest
level of knowledge in the region was registered in
Armenia in 2007, 36.4% [2]. The prevalence of mis-
conceptions concerning transmission can only serve
to further stigmatize and discriminate people living
with HIV [13].

HIV infection remains of major public health im-
portance in Europe with a continued increase in the
number of HIV cases diagnosed and reported. The
rate of diagnosed cases of HIV infection per million
population doubled between 2000 and 2008, from 44/
million (21 123 cases) to 89/million in 2008 (43 961
cases) among the 43 countries that have consistently
reported HIV surveillance data since 2000. In contrast,
the number of AIDS cases diagnosed has continued
to decline, except in the East, where the number of
AIDS cases has increased.

The East has the highest rate of HIV cases in the Eu-
ropean Region, 179 per million (Fig. 1). The increase
of the epidemic is mainly driven by an increase in
cases acquired through IDU (45%) but the propor-
tion of HIV cases acquired by heterosexual contact
is increasing rapidly (44%). However, the amount
of independent or IDU-related heterosexual trans-
mission is unknown as information on the probable
source of infection is missing for the majority of the
heterosexual cases [8].
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Trends in HIV/AIDS spread in countries of Southern
Caucasus are similar to trends in Eastern Europe: the
number of HIV and AIDS cases continues to increase
(Fig. 1, 2, 4 and 5). Overall HIV prevalence remains
low in the region, especially in comparison to other
countries of the former Soviet Union. Rates per 1000
000 in 2008 for Armenia, Azerbaijan, and Georgia
were 44.2,49.9, and 81.3 respectively, far lower than
reported rates for Ukraine (340.7), Kazakhstan(150.4),
or Uzbekistan(112.6) [8]. Yet the dramatic almost nine
fold increases in registered HIV cases in the region
between 2000 and 2008 (from 574 to 5323) remain a
cause for serious concern [2,3,8,9,12,14].

UNAIDS contends that the registered numbers of
HIV/AIDS cases in the region are substantially un-
derestimated. It is acknowledged that in the absence
of population-based surveys that include testing for
HIV antibodies, sentinel surveillance of women at-
tending antenatal clinics generally provides the best
available estimates of HIV prevalence in the popula-
tion [12]. The overall proportion of HIV infections

depends also on HIV testing patterns among high-
risk populations, access to voluntary counseling and
testing and access to treatment and care, all of which
may vary from country to country. As with many
countries in the world, testing coverage is extremely
difficult to evaluate, leading to differing estimates of
overall prevalence and persistent questions concern-
ing the actual composition of the population living
with HIV [8].

A substantial discrepancy exists between the cumulative
number of HIV/AIDS cases reported in the national case
reporting systems and the HIV prevalence reported in
surveys. In the context of such underreporting, popula-
tion-based and community-based HIV surveys have far
better public health utility in estimating burden of HIV/
AIDS than the case reporting system.
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ART Antiretroviral Therapy
CIF Curatio International Foundation

FSWs Female Sex Workers

GF Global Fund

GNI Gross national income

GDP Gross domestic product

HIV Human Immunodeficiency Virus
HDI Human development index

IDU Injecting drug user/injecting drug use
MARP Most-at-risk population
MTCT Mother-to-child-transmission
MSM Men who have sex with men
PLWH People living with HIV

PPP Purchasing power parity

SHIP STI/HIV Prevention Project

WHO World Health Organization

AIDS Acquired immunodeficiency syndrome
BSS Behavioral Surveillance Surveys with biomarker component

ECDC European Centre for Disease Prevention and Control

UNAIDS United Nations Joint Programme on HIV/AIDS

UNDP United Nations Development Programme

UNESCO United Nations Educational, Scientific and Cultural Organization
USAID U.S. Agency for International Development
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SUMMARY

HIV/AIDS PREVALENCE IN THE SOUTHERN CAUCASUS

Kyvitsinadze L., Tvildiani D., Pkhakadze G.

“AIETI” Highest Medical School, Thilisi, Georgia

According to statistics, Armenia, Azerbaijan and
Georgia, are the countries with low prevalence of
HIV (<0.3%). Yet the dramatic almost nine fold
increases in registered HIV cases in the region be-
tween 2000 and 2008 (from 574 to 5323) remain a
cause for serious concern. This report summarizes
and compares the latest data on the epidemiology of
HIV/AIDS in Southern Caucasus: Armenia, Azerbai-
jan and Georgia. It also provides a comparison with
HIV/AIDS situation in Eastern Europe. The work is
mainly based on the review of UNAIDS 2010 country
progress reports and end-year reports of HIV/AIDS
Surveillance in Europe. Tables and graphs have
been created to summarize the obtained information
and to improve the analysis. Trends in HIV/AIDS
spread in Southern Caucasus are similar to trends in
Eastern Europe: the number of HIV and AIDS cases
continues to increase. The vast majority of people
living with HIV/AIDS were aged 25-49-years at the
time of diagnosis. The official information confirms
that the epidemic in Southern Caucasus remains lo-
cated among males (with 83.8% in Azerbaijan, 75%
in Georgia, and 73% in Armenia) and most-at-risk
populations. In Georgia and Azerbaijan, as in Eastern
Europe, the predominant mode of transmission is
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through injecting drug use (58.8% and 64.2%, respec-
tively), while in Armenia over the last several years
the transmission has shifted from injecting drug use
to heterosexual spread (50.2%). The second reported
mode of transmission in Georgia and Azerbaijan is
unprotected heterosexual activity (34.9% and 23.4%,
respectively). Medical transmission, mother to child
transmission, and transmission among men who have
sex with men are rare, typically comprising less than
3% of total registered transmission in each country
of the region. As UNAIDS contends the prevalence
values are underestimated, and the registered numbers
of HIV/AIDS cases in the region do not reflect the actual
spread of the infection. There is also a substantial dis-
crepancy between the cumulative number of HIV/AIDS
cases reported in the national case reporting systems and
the HIV prevalence reported in surveys (high prevalence
observed in IDUs in Armenia and Azerbaijan, and in
MSM in Georgia). In the context of such underreporting,
population-based and community-based HIV surveys
have far better public health utility in estimating burden
of HIV/AIDS than the case reporting system.

Key words: HIV, AIDS, Southern Caucasus, Eastern
Europe, prevalence.



GEORGIAN MEDICAL NEWS
No 12 (189) 2010

PE3IOME

PACITPOCTPAHEHHOCTD BUY/CIIMIa HA FO)KHOM KABKA3E

Keununanze JI.T., Teunauanu /.JI., IIxakanze I.I.

Buicuas Meouyunckas lxona “AUITHU”, Tourucu, I py3us

CoracHo cratuctuke, crpansl HOxkHoro KaBkaza -
Apwmenns, Azepbaiipkan u I'py3us no 2000 rona siB-
JISUTUCh cTpaHamu ¢ Huskoit BUY/CITN I pactipoctpa-
aéHHOCTHIO (<0.3%). C 2000 mo 2008 T.r. B peruoHe
MIPOM30IILIO pe3koe yBenuueHue - ¢ 574 no 5323 3a-
peructpupoBanHbix ciydaes BUU/CITNla. B crarse
CYMMHPYIOTCSI HOBEHIIINE JaHHbIE 110 AMHIEMHUOJIOT T
BUY/CITM/Ja B crpanax HOxwnoro Kaskaza. Ilpen-
CTaBJIEHa XapaKTePHCTHKA 3IHIEMHOJIOTUYECKOH 00-
craHoBKHM B cTpanax HOxxHoro KaBkasza B cpaBHEHHH
co crpanamu Bocrounoii EBporiel. Ha ocHoBe aHanmsa
0030pa HanMoOHANBHBIX 0T4ETOB cTpaH UNAIDS 3a
2010 rox u romoBeix otuétoB o BUY/CIIN]] wan-
30py B EBporie BbIsBIIEHA TEHIEHIMS pOCTa pacipo-
crpanénnoctu BUY/CITN/Ia va HOxuom KaBkase u
B Bocrounoii EBporne. YcTaHOBIIEHO, YTO B MOMEHT
[MOCTaHOBKM JuarHo3a OonbimuacTeo BUY/CITNU ]
WH(UIMPOBaHHBIX JIUIT OBUTH B BO3pacTe oT 25 10 49
net. CormacHO ohUIMATBHBIM JTaHHBIM, SITAACMUS Ha
IO)xHoM KaBkaze OCTa&Tcsl JTOKAIM30BAaHHOW CPEIH
My>Kckoro HaceneHust (83.8% B Azepbaiimkane, 75%B
I'py3um u 73% B ApMeHHH) U B TIOMYJSIUSAX MOBBI-
meHHoro pucka. B I'py3sun u AsepOaiipkane, Kak U
B Bocrounoii EBporie, JOMUHUPYOIUM IIyTEM Iiepe-
Jla4ui UHQEKINIA SIBJISFOTCSI TIOTPEOICHUE HHBEKIOH-

HBIX HapKOTUKOB (58.8% u 64.2%, COOTBETCTBEHHO).
B Apmennn B oclie/IHUE TOBI TPEBATAPYIOIINAM CTa
reTepocekcyansHbi myTh (50,2%). B I'py3un u Azep-
Oali/pKkaHe BTOPBIM, HAKOOJIEE YaCThIM IYTEM SIBJISCT-
csl iepeiada MHPEKINN B PE3yIbTaTe He3alMIIEHHBIX
TeTEPOCEKCYaTbHBIX TONOBBIX CHomeHui (34,9% wu
23,4%, cOOTBETCTBEHHO). MEIUIMHCKIN MTyTh TIepe-
Jlaqu, Tiepeiada oT Marepy peOEHKy, U uepes MyKIHH-
TOMOCEKCYaJINCTOB COCTaBISIOT MeHee 3% oT o011ero
YHCIIa 3aPETUCTPUPOBAHHBIX CIYYacB TPAHCMUCCHH B
KaXJI0¥ CTpaHe pEeruoHa.

ITo pmamnpiM UNAIDS, umcno 3aperucTpupoBaH-
HeIx ciiyuaeB BUU/CIIM/la B peruone He oTpaskaeT
JIEHCTBUTEIHHOTO YHCIIa MHPHUIIMPOBAHHBIX. 3HAUH-
TEJIbHOE HECOOTBETCTBHE BBIBIICHO MEXIY KyMYJIsi-
TUBHBIM KonmaecTBoM cirydaeB BUU/CITH 1a, coob-
I1aeMbIM B HalioHanbHy10 CHCTEMY OTIOBEIIeHNUS, U
YHUCIIOM CITy4aeB, COOOIAEMBIX B IIEJIEBBIX UCCIIE0-
BaHUSIX CPENH IMOMYJAIUI C TOBBIIIEHHBIM PHUCKOM.
AHanm3 1nokasaj, 4Tro IpHU OLIEHKE PacipoCTPaHEH-
Hoctu BUY/CITM/la naHHbIC, MONYYCHHBIC B XOJIC
HAJ30PHBIX MCCIICOBAHUM TOMYJSAINNA U 0OIIECTB,
0osiee HaAEKHBI JUIA OIIEHKH COCTOSHUS 3PaBOOX-
paHEeHus, YEM CHCTEMA OTOBEIECHUS CITy4acB.
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I'MI'MEHUYECKASA OHEHKA 103 OBJIYYEHUSA HACEJEHUSA
MIOXETA-MTUAHETCKOI'O PET'MOHA I'PY3UH

Kyroru U.E., BenxBanze H.P., Xop6ananze M.I.

Tounuccxuti cocyoapcmeenHulil MeOUYUHCKULL YHUBEPCUMeN!,
denapmameHnm npesenmueHol Meouyunsbl U 300p06bsl OKpyicaloweti cpeovl, Tounucu, I py3us

[Tpupoanblii paguanuoHHblii GoH 00yCIIOBIIEH HUC-
TOYHUKAMH 00TyUeHHsI, HAXOSIIUMHKCS KaK BHE, TaK
Y BHYTpH uesoBeka [3].

HcTouyHnkamMu BHEIIHET0 OOJIyueHHUs 4eloBeKa
SIBIISIFOTCS. PAJIMOAKTUBHBIE BEIECTBA, COJEpKaA-
nyecs B IO4YBe, TOPHBIX MTOPOAAX, BO3AYyXE, BOAE,
CTPOUTEIIBHBIX MaTEpHAIAX, d TAKXKE KOCMUYECKHE
nyyn. BHemHee oOny4yeHue sBIsieTCsS CIEICTBUEM
BO3/IEHCTBUS ABYX (PaKTOPOB, 3aBUCSILUX OT MECTa,
a TaKXKe OT YCJIIOBUM ITPOXKUBAHUS U BUJAA JESATEIIb-
HOCTH 4€JIOBEKA.
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BuyTpenHee oOiiyueHHe HE 3aBUCUT OT BUJA Jies-
TEJIIbHOCTH YEJIOBEKA, MOCTOSHHO BO BPEMEHHU W B
MPOCTPAHCTBE, U BBI3BAHO PAANOAKTUBHBIMU BEIIC-
CTBaMHM, KOTOPbIE C BO31YXOM, BOJOM WU MULIEH
MOCTYNAalT B OPraHU3M YEJOBEKa, yCBAUBAIOTCS
UM, BXOJISIT B €0 COCTaB U OOJy4YaroT €ro U3HyTpH.
OcHOBHYI0 YacTh 3 ()EKTUBHON SKBHUBAJICHTHOU
JI03bl BHYTPEHHETO OOJIYUYSHHUsI CO3/Ial0T UCTOUHUKHU
3€MHOTO IPOUCXOXKICHUS U JIUIIH HEOOJIBIIYHO YaCTh
— KOCMOTEHHBIC PAAHOHYKIUIBL.

Cpenu paguoHyKJIHIOB, O0YCIOBIMBAIOIIUX HaU-
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OOJBIINI BKJIA/I B MOIITHOCTD JI03bI BHYTPEHHETO 00-
JIYYCHHUSI, IEPBOE MECTO 3aHUMAIOT KOPOTKOKUBYIIIAC
MPOAYKTHI pacnana paaoHa-222 (~ 60%); naiee B
yOBbIBaroIIel ocIeA0BaTe)IbHOCTH - Kanuii-40 (13%),
panon-220 (13%), u ceunen-210 (8 %) [5,9].

Kanuii moctynaer B opraHu3M 4esioBeKa HOCPeICTBOM
NHIIEBBIX MPOAYKTOB. DTOT JIEMEHT - OJIMH M3 HaH-
0osiee pacpoCTpaHEHHBIX B 3eMHOH kope (2,1%) u
npencTasieH B npupoae Tpems uzoronamu: K, K
u YK (tabmwmma 1).

Tabauya 1. Codepoicanue u30monog Kaius 8 npupooe

Hyxsun ¥K WK “K
Coxep:xaHue B IPUPOHOM Kaliuu, %o 93,2581 0,0117 6,7302
OTtHOCHUTENIbHAS aTOMHAas Macca 38,9637 39,9640 40,9618

¥K u 'K crabuisabie n3oTonsl, a *K - HecTaOunbHbIN
M30TOI U PAIMOAKTHUBEH, XOTS €r0 aKTUBHOCTh HEBE-
JIKA, TIOCKOJIbKY BEChMa BEITUK TICPHO/] TOSTypaciaia
(t, e 1,28:-10° 1et). Micxo/st i3 MPUBEICHHBIX TAHHBIX,
MOYKHO PACCUUTATh, KAKYIO PAIHAIHIO MBI TIOJTy4acM
3a CUeT pacrasia Kajusi B COOCTBEHHOM Telie.

Conepxanne “K B NUIIEBBIX MPOAYKTaX BapbHPYeET B
mMpokux npenenax - ot 20 1o 600 bx/kr. B uenoseue-
CKOM OpraHM3Me, B 3aBUCHMOCTH OT TI0JIa ¥ BO3pacTa,
koHIeHTpanus K Moxer konedarscs B iMana3oHe ot
1,0 0 2,5 r/kr. *’K KOHIIEHTPHPYETCsI B MBILIIAX - MaK-
CHMaJIbHO y MOJIOABIX MYXYHMH H MOKUJIBIX KEHIIHH.
Ero akTuBHOCTB B OpranusMe, 1o JaHHBIM JIUTEPaTyphl,
cocTaBsieT, B cpenHeM, 30-60 br/kr [6,8].

YcTaHOBIIEHO, YTO BKJIAJ BHYTPEHHETO OOIyYCHHS
(1,34 m3B/ron) B MomHOCTh 3()(HEKTUBHON IKBUBA-
JICHTHOM J03bI IPUMEPHO B 2 pa3a IMpeBbIIIaeT BKIIAJ
BHerrHero oomyuenus (0,65 m3B/rox). cxoms u3 ato-
r0, U3yYeHHE PAJAUOHYKIUAHOTO COCTaBa 00BEKTOB
OKPY’KaloIleH Cpe/ibl, OIIpe/IeICHHE 103 BHYTPEHHETO
00JTy4eHHs1 HAaCEJICHUSI U MX TUTHEHHYECKas OL[eHKa
MMEET BAKHOE 3HAUCHHUE JJIs OLICHKU UX BIIMSHHS Ha
COCTOSIHUE 310POBBSI.

[enbro uccnenoBaHus SBUIOCH U3YYEHHUE PANUO-
HYKJIUJHOTO COCTaBa MHUIIEBBIX MPOAYKTOB U
BOAbl BO Muxera-MTtuanerckoM peruose I'pysuu
(MuxetckoMm, Hymerckom, Tuanerckom u Cre-
(baHIMHUHICKOM paiioHax), OnpeeJeHIe BHYTPEH-
HUX ¥ CYMMapHBIX 703 OONy4eHHs] HAaceJIeHHs, UX
TUTHEHHMYECKas OlleHKa ¢ pa3padoTkoil a3 heKTus-
HBIX MPEBEHTHUBHBIX MEPONPUATHH C IEIbI0 UX
YMEHBIIEHHUS.

Matepuasg n meroabl.KauecTBeHHass U KOJIH-
YeCTBEHHAasl paJUOHYKJIUJIHAs UACHTUQUKALUS
npo0, B3SATHIX U3 HCCIEAYEMBIX 00BEKTOB, IPO-
Boaunachk B Jlaboparopuu pagmod’KOJOTHHU U
monenupoBanuss HUU arpapuoit paamosnoruu
u skonorun AH cenbckoro xossiictBa ['pysun,
C UCIIOJIb30BAHUEM MHOTOKaHalbHOTO anb(da-,
raMMa-cleKTpPOMETPUUYECKOro aHalu3aTopa Qup-
Mbl Canberra (CILIA).

[IpoBeaeHne paiMOHYKIHIHONW MACHTUDHUKALUN
BOJIBI M1 MECTHBIX NMPOJYKTOB IMHUTAaHHs MOKAa3ajo,
YTO BO BCEX MCCIEAYEMBIX TPoOax OTMEUaeTCs Ipu-
CYTCTBHE HCKIIIOUUTEIBHO PAAMOAKTHBHOTO Kaslus
- 35-1136 Bx/kr (Tabnuua 2).

Tabnuya 2. Codepoacanue *°K 6 nuwesvix npooykmax Myxema-Mmuanemcko2o peuona

VnenbHas paquoakTUBHOCTH (BK/KT,

Ne Tpozyxr 1;0 Karo-40) (
1 ['puodH! 317

2 dacoib 1136

3 ToBsimnHa 35

4 CBuHMHA 307

5 Crip 129

6 Moroxo 287

7 Macio cnmuBovYHOE 502

8 SI6moxu 287

9 Kaprodennb 597

[MpuuuHoit Beicokoro comeprkanus “’K B mpomykrax
MIUTAHUS SIBJIICTCS €70 BHICOKOE COZICPIKAaHUE B BOJIC U

© GMN

MI0YBE, YTO MOXKET OBITH OOYCIIOBIIEHO KaK IPUPOIHbI-
MU CBOMCTBAMH ATHX 0OBEKTOB OKPYKAIOIIEH CpeIpl,
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TaK U TEXHOICHHBIMU IIPUYMHAMH, B YaCTHOCTH, ABJIA-
eTcsl CIeJICTBHEM arpOXUMHYECKON 00pabOTKY OUBBI
C WCITOIh30BAHMEM YI00peHwHid, comepxaniux K.

[Ipu ompesaeneHnun 1036l BHYTPEHHETO OOIYyYCHUS
HACEJICHUs, OOYCIIOBJIICHHOM MPOJYKTAMU MHTAHUS,
OBUIH UCTIOJIH30BAHBI JJAHHBIC O (DAKTUUICCKOM ITHTA-
HUU. YCTaHOBJICHO, YTO YKa3aHHas 7032 JUIsl Hace-
senst Muxera-MTHaHETCKOrO PErMoHa COCTAaBIIET
0,77 M3B/I.

Crnenyer OTMETHTB, YTO MPHU OMPEACICHUU O3B
BHYTPEHHETO OOYYCHHUSI HAMH HE YUUTHIBAJICS MPO-
HCXOJISIUN B OpraHu3Me OOMEH BEIIECTB, B CBS3H C
4YeM TOoIy4deHHas /1032, MPEANOoNIoKUTENbHO, BBIIIE
B CPAaBHEHUH C PEAJIbHO JICUCTBYIOLIEH, XOTS 3acily-
KUBaeT TaKKe BHUMaHUs, YTO HAMHU HCCIIeI0OBAINChH
MPOAYKTHI IUTAHUA TOJIBKO MECTHOT'O ITPOU3BOACTBA
(HaceneHue ke ynorpeOsieT Kak MPOAyKTbl MECTHOTO
MPOU3BOACTBA, TAK U UIMIIOPTUPOBAHHBIE IIPOLYKTHI,
KOTOPBIE TAKAKE COAEPHKAT OIPEIEIEHHOE KOJIMUECTBO
panuoHykiauaoB). Micxons us 3Toro, cieayer Ipeo-
JIOXKHTh, 4TO pealibHasl J103a BHYTPEHHETO 00 TyYCHUS
HaceNeHUs - (PAaKTHUECKU HECKOJIBKO BBIIIE.

JlaHHBIE O COIEPI)KAHUU U AKTUBHOCTHU PaIUOHYKIIH-
JIOB B IIUTHEBOH BOJIE OMMyOIMKOBAaHBI HamMu panee [1].
B uccnenoBannbix Bogax Mixera-MTHaHETCKOTO pe-
TrMOHA B OCHOBHOM OTMEYAeTCs HAJIMYHME MPUPOTHBIX
PaJIMOHYKIIUI0B, 0COOCHHO PaJMOAKTUBHOIO Kalus
(97-191 Bx/n), conepkanue KOTOPOTO MPUMEPHO B 4-8
pa3 MPEeBBIIIACT YCIbHBIC AKTUBHOCTH, MPEIJIOKCH-
uble Hopmamu Paguannonnoit bezonacnocru - HPb
[2]. OcTanbHbIe TPUPOTHBIE U, B €IMHUYHBIX CTy4asX,
HCKYCCTBEHHBIC PaJIMOHYKITUJIbI BCTPEUAIOTCSI BEChbMa
PENKO, B CBSI3M C YEM J103a BHYTPCHHETO O0JIyUeHUSs
HAaCEeJICHUS 32 CUCT MUTHEBOM BOJIBI OIIPEACIISIACH IO
yaenpHo# akTuBHOCTH K.

Y4uuTeiBasg, 4TO0 HOpMa (U3UOJIOTHUECKOTO MOTpe-
OJ1eHuUs BOJIBI 1Sl B3POCIIOTO YeJI0BEKa COCTABIISET B
cpenHeM 2,5 11 B CyTKH, 1032 BHYTPEHHETO 00Ty YeHHS
nacenenus 3a cueT “°K cocrasmser 0,81 m3B/r, uto
CYILIECTBEHHO BBIIIIE, YEM /1033, pekomenayemas HPb
- 0,1 m3p/r (1. 8.3.6). 3acinyxuBaeT BHUMAaHUs, YTO
omnpe/eNieHHas HAMH /1032 MAaKCUMaJIbHA, TaK KaK He
YUUTBIBACT Mpolecc oOMeHa BemiecTB. OHaKo, ecIH
Y4YEeCTh, UTO /1032 00yUeHHs ONPE/IeIeHa He 3a CUeT
BCEX PaJIUOHYKIUJIOB, a TOJBKO 32 CYET PaMOAKTHB-
HOTO Kalusl, peanbHas J103a, MPEINoI0KUTEIbHO,
BBICOKA. DTO MO3BOJISIET 3aKIIFOYHUTH, YTO HEOOXOAUMO
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3alPETUTH UCIIOJIB30BAHUEC BEICOKOAKTUBHBIX IMTUTHE-
BBIX BOJ U 0o0ecrneunTh HACEICHHE HOBBIMH, MCHEC
AKTHUBHBIMU MU THCBBIMU HCTOYHUKaAMMU.

PesyabTaTrel n ux o0cy:kaeHue. Pe3ynsrarsl mpo-
BCACHHBIX HAMU I/ICCJICI[OBEIHI/Iﬁ CBHUJACTCIILCTBYIOT O
TOM, YTO CyMMapHas /1032 BHyTPEHHET0 00yueHUs
HaceneHust Mixera-MTHAHETCKOTO PETHOHA COCTAB-
aser 0,77+0,81=1,58 M3B/.

B npenbiaymux uccieqoBaHUSX HaMU Obljaa M3-
yueHa paguod’KoJOoTHuUecKasi cutyamus Mixera-
MTHaHeTCKOTO peruoHa U OMpEJeieHa 1032 BHEIII-
Hero oOJydYeHUs] HAaceJeHHUs, KOTopas COCTaBHJIa
0,99 M38B/r [4]. Mcxoas W3 NOMyYEeHHBIX JaHHBIX,
CyMMapHasi 71032 OOJIy4eHUs HACEJICHUSI 3TOro pe-
ruona ['py3um cocramuser 1,58+0,99=2,57 m3B/T,
YTO HECKOJILKO MPEBBINIAET CPETHIOI0 aHATIOTUIHYIO
103y o0mydeHus HaceneHust (2,4 M3B/T) OOJIBIINHCTBA
cTpad mupa [7]. B cBs3u ¢ 3THM, HEOOXOAUMO MIPOBE-
JICHHE MEPOIIPUATHH 110 YMEHBIIICHHIO JT03bI 00TyYe-
HUSl, BKJIFOYAIOIINE 3alPCIICHIE BHICOKOAKTHBHBIX
BOJI /1L UCITOJIb30BaHMSI HACEJICHHEM, 00ecIieueHue
HACEJICHUS] MEHEE aKTHBHBIMU ITUTHEBBIMU UCTOUYHU-
KaMH, KOHTPOJIb JI03 OOJIYYCHHS OT UCKYCCTBEHHBIX
U TEXHOTCHHBIX UCTOYHHUKOB, B TICPBYIO OYepe/Ib - 3
CUCT YIOPSAIOUYCHUS MEIUITUHCKUX JTYUEBBIX MIPOLIC-
JIyp U pallMOHAILHOTO UCIOJIB30BaHUs YI0OpEHUN,
colleprKalluX paJMOAKTUBHbBINA KaJIHil.
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SUMMARY

HYGIENIC ASSESSMENT OF IRRADIATION DOSES
OF MTSKHETA-MTIANETI REGION’ POPULATION

Kugoti I., Vepkhvadze N., Khorbaladze M.

Thilisi State Medical University, Department
of Preventive Medicine and Environmental Health, Thilisi, Georgia

Radionuclide content in the food and water in
Mtskheta-Mtianeti region of Georgia has been stud-
ied, internal and total irradiation doses for the popu-
lation have been defined and preventive measures
for its reduction were detected.

Internal irradiation dose for the population due to “K
was identified as 1,58 mSv/y, total irradiation dose
(external and internal irradiation) — 2,57 mSv/y, that
is to some extent high than acceptable levels.

To reduce the total irradiation dose of a population it
is necessary to prohibit the use of high activity water
for drinking; provision of the population with new
sources of low activity water; minimize and control
of irradiation doses from artificial sources including
means of regulation of medical radiological procedures
and rational use of fertilizers with “’K content.

Key words: irradiation - external, internal; “’K; ra-
dionuclide identification.

PE3IOME

I'MI'MEHNYECKAS OHEHKA 103 OBJIYYEHUA HACEJIEHUSA
MIXETA-MTHAHETCKOI'O PETUOHA I'PY3UHU

Kyroru U.E., Benxpaaze H.P., Xopo6aiaanze M.I.

Tounucckuii 2ocyoapcmeentulii MeEOUYUHCKULL YHUBEPCUMEN,
oenapmamenm npeseHmusHOU MeOUYUHbL U 300P08bs OKpYxcatouel cpedvl, Tounucu, I py3us

N3ydeH paguoHyKINIHBIM COCTaB MUTHEBON BOJBI
1 MHLIEBBIX MPOAYKTOB BO Mixera-MTHaHeTCKOM
peruone ' py3un, onpeaeneHsl H TMTUEHNYECKH Olle-
HEHbI BHYTPEHHSISI M CYMMapHas 10361 00Ty4eHHS Ha-
CEJIEHUS 1 HaMEUEeHbI IIPEBEHTUBHBIE MEPHI C LIENBIO
UX YMEHBIICHMUS.

BrayTpenHsis n03a o0my4eHUsT HACEICHHS 3a CUET
“K cocrasnser 1,58 M3B/T, cymmapHas mo3a 00-
ny4deHus (BHYTpEHHEE M BHEIIHEE) OKa3aylach
paBHO# 2,57 M3B/T, 4TO HECKOIBKO MPEBBIIIACT
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JONyCTUMBIC YPOBHH. B cBs3u ¢ 3TM HeoOxoau-
MO MPOBEACHUE MEPONPUATHI MO YMEHBIICHUIO
03Bl O0JIy4yeHHs: 3alPETUTh BBICOKOAKTHBHBIC
BOJBI JUISL UCIIOJIb30BAHUsI HaceleHuem, obe-
CIICUYUTH HACEJCHHE MEHEE aKTUBHBIMU MHUTHE-
BBIMH UCTOYHUKAMH, 00€CIEUYUTh KOHTPOJb 7103
00Jy4eHHsI OT MCKYCCTBEHHBIX M TE€XHOTCHHBIX
HMCTOYHUKOB, B MEPBYIO OUepeab - 3a CUET ype-
TyJIUPOBAaHUS MEAUIUHCKHUX JTYYEBBIX MPOLEAYD
U palMoHaJbHOTO ymoTpebiieHus: ynoOpeHHi,
coepKalluX paguOaKTUBHBIA KA.
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POJIb CE3OHHBIX IUPKA/IHBIX PUTMOB B PEI' VVIAIIUU 'EMOJINHAMUKHN

TI'onragze H.B., I'aGynns JI.IO., bakypunze K.A., Adynramsuiau JI.C., Maxapanse T.I.

Tounucckuii 2ocyoapcmeentbill MEOUYUHCKULL YHUBEPCUMENT,
denapmamenm MeOUYuUHCKoU ghapmarono2uu, Oenapmamesm CUHOPOMHOU OUASHOCTUKY
sHympennux oonesuell; I kiunuueckasn oonvnuya, Tounucu, I pysus

B Ouocucremax opraHu3mMa OCHOBHBIE (DH3HOIIOTH-
YeCKUe W OMOXMMUYECKUE TPOIECCHl 3aKOHOMEPHO
MEHSIOTCSI BO BPEMEHH, 00yCIIOBIIUBAs CyTOUYHBIC U
CE30HHBbIE OMOPHUTMBI, UTPAIOIINE 3HAYUMYIO POIh
B KOOPJIMHAIIMOHHBIX B3aUMOOTHOIICHUAX MEXIY
a/IaNTHBHBIMU ¥ CHCTEMaMU 00eCIIeUeHHs OpraHu3Ma
[1,2,4,11,12,17,24,69]. B ce30HHON NEpUOAUIHOCTH
HaXOJUT OTPaKEHUE aJIalTUBHAS, IPUCIIOCOOUTEIb-
Hasi poJib OMOPUTMOB. [leprospl MAaKCHMYyMOB aKTHB-
HOCTU BO BPEMEHHU XOPOIIO CUHXPOHU3UPOBAHBI C
HauOoJIee OJIaroNpUsITHRIMU BHEITHUMHE YCIIOBUSIMH,
TOTrNa KaK B HEOJIAromnpHusITHBIE MOMEHTHI cpadaThi-
BAIOT PA3IMYHbIC MEXaHU3MBI 3alIUTHI [3,6,7,10,34].
B cnyyae kpUTHYECKHX COCTOSIHUN, OCOOCHHO NP
CepICYHO-COCYIUCTHIX 3a00JIeBaHUSX, CE30HHBIE
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(uroKTyanuu 1alT 0 cede 3HaTh ¢ 0co0O0W OTYeT-
nuBocThio [4,7,8,10,21,26,44,71]. PaccornacoBanue
LAPKAHBIX PUTMOB TOMEOCTATUYECKUX (PYHKITHI
MPUBOIUT K BOBHUKHOBEHHUIO BHYTPEHHETO JECUH-
XPOHO3a, KOTOPBIA BBIPAKAETCS B HAPYIICHUH TI0-
CJIEZIOBATENILHOCTH (PU3UOJIOTHUECKHX MTPOIIECCOB U
CIOCOOCTBYET Pa3BUTHIO PA3IUYHBIX (DOPM XpOHO-
marosioruu [2,5,6,11,13-15,39,40,42,56].

B MynpTHOCIMIIATOPHOM IMPKaAHOM cHCTEME TIIaB-
Hasl poJIb LEHTPATBHOIO PUTMOBOIUTENST OTBOIUTCS
CyllpaxuazMaTH4eCKUM siipaM MIoTajiaMyca, KoTo-
pBIe SIBISIOTCSI OCHOBHBIM 3BEHOM PETYISALUN OHO-
JIOTHYECKUX «4acoB» opranusma [12,14,17,27,46,47].
Bbu10 yCTaHOBIIEHO, YTO JIOKATIBHOE MIEKTPOITUTHYEC-
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KO€ paspylieHHue O0OUX siIep HapyllaeT JMHAMUKY
CYTOYHBIX PUTMOB J'IOKOMOTOpHOfI AKTUBHOCTH, ITH-
KJIOB COH-0O0/IpCTBOBAHHUE U BEJIET K JIC30PTaHU3aI[UT
MOBEJICHYCCKUX MMOKA3aTelIeH, a TAKIKEe HAPyIICHUIO
CYTOYHOTO MEPUOU3MA TaPAMETPOB TEMOIMHAMUKH,
BBIPaOOTKH KOPTHKOCTEPOHUIOB U BBIICIICHHUS C MOYOM
ANEKTPONUTOB [2,5,17].

CyTOuHBIC ¥ CE30HHBIC PUTMbBI OKa3bIBAIOT OOJIBIIIOE
BJIMsIHME Ha (DYHKIIMOHUPOBAHHE KapJIMOBACKY-
JIAPHON CHUCTEMBl. AHANIHU3 SKCIEPUMEHTATBHBIX U
KJIIMHUYECKUX JJAHHBIX Pa3IMYHBIX aBTOPOB MOKA3aJl,
YTO CYTOYHBIC (DIIOKTyaI[MU MPHUCYIIU BCEM I10-
KazareysiM paboThl CepACYHO-COCYUCTON CUCTEMBI
[5,9,18,20,30,32,33-35,41,43,55,59]. Ilpu stom,
akpodasbl OTAEIbHBIX MPOIECCOB MOTYT 3aMETHO
BapbUPOBATh, XOTs OOJILIIIMHCTBO aBTOPOB I0JIATaeT,
YTO MAaKCUMYMbI OT/ICIBHBIX YACTOT CEPJCUHBIX CO-
KpAIIICHUH C TIOBBIIIIEHUEM COKPATUMOCTH MHOKap/ia
Y CHCTOJIMUECKOTO JIABJICHUS Y 3JI0POBBIX CYyOBEKTOB
MIPUXOJIUTCS HA BTOPYIO MOJIOBUHY JHS, B TO BPEMsI
KaK HAaUMEHBIITUE 3HAYCHUS STUX TOKa3aTesiel ObLTH
3aperucTpupoBansl B 2-4 yaca Houu. Bmecte ¢ Tem, B
JTHEBHBIC YaChl BO3PACTACT UyBCTBUTEIBHOCTb K JICH-
CTBHIO COCY/IOCYKUBAOIIUX U COCYIOPACITUPSIOIIIX
Berects [19,20,36,37,51]. O0 aHaIOrMYHBIX CABUTaX
TFeMOJIMHAMUKH ¥ PU3HUYECKOI paboTOCIIOCOOHOCTH
cep/ua y 3TUX JIMI[ B TEYCHHUE CYTOK COOOMIAIOT U
npyrue aBTopsl [5,25,30,50,67,68], koTopbie yKa3bl-
BAIOT, UTO B 3TO K€ BPEMsl YBEIIMUMBAIOTCS YIaPHBIT
U MUHYTHBIA O00OBEMBI CEep/illa, a TAKKE CKOPOCTh
KPOBOTOKA B CKEJICTHBIX MbINIax. Ha nmporsokeHuun
CYTOK CYIIIECTBEHHO M3MEHSIIOTCS U ITOKA3aTe/I1 BHY-
TPUCEPACYHON reMOAMHAMUKH: (ha3a aCHHXPOHHOIO
COKpAIICHHS YBEITUUMBACTCS B HOYHBIC YaChl, TAKIKE
KaK M JUIMTEJIIBHOCTh MEepPUOJia U3THAHUS U MeXa-
HUYECKON CHCTOJIBI, TIOTPEOJICHUE JKe KUCIIOpoJa U
¢dusnueckas paboTocrnocoOHOCTh cep/ilia JOCTUTAIOT
MaKCHMAaJIbHbIX 3HAYCHUH B TIOCIICTIONYICHHOE BPEMSI
[16,29,30,32]. Y HOYHBIX )KMBOTHBIX OCHOBHBIE T1O-
Ka3aTelii aKTUBHOCTHU KapIUOPECIIMPATOPHON CUCTE-
MBI TIOBBIIIAIOTCS, HA00OPOT, B TEMHYIO (ha3y CyTOK
[9,15]. Uccnenoranusi, mpoBeIeHHBIC HA OOJIBIION
IpyIIe 370POBbIX JIFOACH MOKa3aliv, 4To akpodasbl
rapamMeTpoB PYHKIIMOHAILHOTO COCTOSTHUSI CEPCUHO-
COCYJIUCTOM CHCTEMBI PaCIIOaratoTcs Ha POTSHKCHUN
CYTOK TIOCJICIOBATENIBHO, C OTIPE/ICICHHBIM BPEMECH-
HBIM CJIBUTOM U C BO3PacTOM CYIICCTBEHHBIX M3ME-
HEHUIl B CTPYKTypE UX aJIrOPUTMa HE HaOJIF0aeTCsl.
[Ipu 3TOM aMrmuTyga KOJeOaTelbHOro mpoiecca
OTJIUYACTCSl IMHAMUYHOCTBIO: OHA MPOTPECCUBHO
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YBEJIIMYUBACTCS B MEPBYIO TPETh KU3HU WHJIUBH]IA
Y TOCTENEHHO CHIKAETCSI B MOCIEAYIOUINE TO/bI.
ABTOpPBI CUUTAIOT, YTO AT 3aBUCHMOCTh aMILTHTY/IbI
OGuopHUTMa OT BO3pacTa IMEET MaTeMaTHIECKOE BhIPa-
JKEHHE, a B rpauecKkoM n300paskeHUU HAIIOMHUHACT
KOHTYPBI BEpETeHA WU BoMTUKa [ 17]. DTH pe3yabTarsl
COMIACYIOTCS C JAHHBIMH JIPYTHX aBTOPOB, KOTOPBIC
YKa3bIBAOT O BO3MOYKHOCTH BO3PACTHBIX M3MCHEHU I
aMIUTATYJIBI KOJIeOaHMsI TIOKa3aTeiel FeMOIMHAMUKI

[3,8,14,15,18,19,23,25].

B Hacrosiiee BpeMst O0JIBIIOE KOJTUYECTBO JKCIIC-
PUMEHTAJBHBIX U KIMHUYECKUX PabOT yKa3bIBaeT
Ha HEMOCPEeJCTBEHHOE yuacTue Oapopediekca B
LEHTPAIBHON PEryJIsiuy KPOBOOOPAIICHHS, OJTHAKO
TOJIBKO B OTJCIBHBIX pa0doTax U3ydyeHa pOjb Cy-
TOYHBIX M CE30HHBIX OMOPUTMOB B U3MCHEHHU €TI0
qyBCTBUTENbHOCTH [51,61].

B skcnepuMeHTax Ha HOPMOTECH3WBHBIX KpbICAX,
I 00Hapy)KeHUs CIIOHTAHHBIX U3MEHEHUH ab-
COJIIOTHBIX BEJIWYHUH apTEPUAIBHOTO JaBICHUS
u Oapopediiekca 3TH MOKa3aTelu U3MEPSIIUCh
yepes kaxasle 2 yaca B Teuenue 28-30 4. Bo Bpe-
MsI OTBITOB KMBOTHBIC HAXOIWINCh B YCIOBHUIX
€CTECTBEHHOI'O OCBEIIEHUS MPU OOBIYHOM PHUTME
yepeoBaHus CHa U OOAPCTBOBaHUs, ¢ obecreye-
HUEM CBOOOIHOTO JIOCTYTa K BOJIE U MHILe. AHAJIN3
MOJIy4EHHBIX aBTOpaMu [9,64] maHHBIX MO3BOJINI
BBISIBUTH LIUKJ U3MEHCHUH YyBCTBHTEIBHOCTH K
beHmPpUHYy, UMEBIINNH MPUMEPHO 8-4acOBOH
nepuoa. beina oTMedeHa pa3HHIIAa B aMILIUTYE
NPHUPOCTa apTEPHATBHOTO J1aBICHUSI HA BBEJCHHE
¢denmmdPprHa B 3aBUCUMOCTH OT BPEMEHHU Troja:
y KPBIC, ONBITHI HA KOTOPBIX MPOBOAMIIUCH B Mae,
MOJIbEM apTEPUATHLHOTO IaBIICHUS B OTBET HA OJIHY
U Ty e 103y eHUIIPpHUHA TOCTUTAT MAKCUMAITb-
Holl BenmnuuHbl B 10, 18 u 24 4, a B okTs10pe — B 6,
14 u 22 4. [Ipu 5TOM HanboIbIINE U HAMMEHBIINE
BEJIMYMHBI IPUPOCTA apTEPHATBLHOTO JABICHUS
OTIMYATHUCH B 2-4 paza. MakcuMalbHas BEIUYNHA
perpeccuoHHOro KoadduineHTa 6apopedriekca B Mae
Mecsle, Obla 3aperucTpupoBana ¢ 16 10 22 4, a'y
JKUBOTHBIX, TECTUPOBAHHBIX B OKTSOpE - ¢ 22 110 6 .
B 10 ke BpeMs1, HanGonbIIMe ¥ HANMCHbBILINE 3HA-
YEHUSI PETPECCUOHHOT0 Kod(duireHTa 6apoped-
JleKca B TeYeHHe CYyTOK OTJIMYaiuch B 2-2,5 pasa.
ABTODBI 3aKITI0YAIOT, YTO BMECTE C apTepHUalbHbIM
JIABJICHUEM U YyBCTBUTEIBHOCTH OapOpelenTOpHO-
ro peduiekca moiBepKeHa MUPKATHBIM U CE30HHBIM
u3MeHeHusm [5,51].
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W3BecTHO, uTO apTepraibHOE AaBJICHHE MTOJBEpraeT-
Cs1 3HAYUTEJbHBIM KOJIeOaHHsIM B TEUEHHE CYTOK Kak
Y 37I0POBBIX JIUI], TaK U y OOJBHBIX apTepHaIbHON
runeprensueii. OOparniaer Ha ce0s BHUMaHUE M-
POKHUI JUana30H 3HAYEHUI, NIOJYyYEHHBIX Pa3HbIMU
aBTOpaMH M KacalolUXCsl CyTOYHOH Bapuadenb-
HOCTH 3TOTO IOKa3aTelis, CPeTHECYTOUHOTO YPOBHS
U 0cOOEHHO BPEMEHH HaWOOJBIIEro MOBBIIICHHUS.
3HaYMUTEIbHAsT HEOAHOPOAHOCTh JAHHBIX JIUTEPATY-
pBl, IO-BUAMMOMY, OOYCIIOBJICEHA UCIIOJNB30BaHUEM
Pa3IMYHBIX METOJUK PErHCTpalMM apTepruaIbHOro
naBieHus. TeM He MeHee, Bce MCCIEIOBaTEIN OT-
MEUaroT MOBBIIICHHBINA pa3Max CyTOYHBIX KOJIeOaHHH
apTepHaIbHOTO JaBJIeHUs y OOJIBHBIX apTepraIbHbI-
MU THIEPTEH3USIMHU MO0 CPABHEHHUIO CO 37I0POBBIMHU
moaemu [9,10,64,65,70,72,73]. CBeaeHUS O 3aBUCH-
MOCTH BapuabeIbHOCTH apTepUAIbHOTO JIaBICHUS
OT TSDKECTH THUIEPTEH3UH HEOJHO3HAYHBI: M0 Mepe
MpOrpeccupoBaHms 00NIe3HH OOHAPYKEHO KaK YMEHb-
IIEHHE CyTOYHOTO pa3Maxa apTepHaIbHOTO JaBIeHNs,
TaK ¥ ero yBeJIMYEHHE; OJTHAKO B psijie UCCIeIOBaHUI
He BBISIBJICHO pa3IMuuil MeX/ly pa3MaxoM CyTOYHBIX
KoJ1e0aHni y OOJBHBIX TPAH3UTOPHOM U CTAOMITBHOM
apTepuaJbHBIMU TUNIEPTEH3UAMU. Ecin y 310poBBIX
JU1 HanOoJiee BBICOKUE 3HAUCHUS apTepUaIbHOTO
JIaBJICHUS PETHUCTPUPYIOTCS THEM, a HauOoJiee HU3K1e
— HOYBIO, TO y OOJNBHBIX apTepUaTbHBIMU TUIICPTEH-
3USIMM MakCHUMYM apTepHaJIbHOTO JABJIEHUS 4acTo
CMeIIIaeTcs ¢ THEBHBIX YacoB Ha OoJiee o3 Hee Bpe-
Ms, @ B HEKOTOPBIX CIy4yasX — Ha paHHHE YTPEHHHUE
gackl [2,5,17]. ApTepuanbHoe JaBJICHUE B HOPME
MOBBIIIAETCSA BO BTOPOH MOJOBHUHE JHS, B TO BpeMs
Kak MpH apTepHaJbHON THIIEPTEH3UH HauOobliee
€ro yBeJIMUeHHE JJOBOJIHHO YaCTO HAOIIOIaeTCs B MO-
cieobe/IeHHbIe U BeuepHHe Yackl. MiMeroTcs TaHHbIe
0 BIIMSIHMM BPEMEHH Io/la Ha TeYeHHE apTepralbHON
THIIEpTeH3HUU. B yacTHOCTH, yXyAleHue HabIroaaeT-
cs B 3uMHHE Mecsiwl [17,19,22,36,47,60,66,68,72].

Jpyras rpymnna ucclieioBaTejei, CoOnocTaBiss
CYTOYHBI PUTM T€MOAWHAMUKH Y OOJBHBIX TUIEp-
TOHMYECKOW OOJIE3HBIO MEPBOW M BTOPOH CTaauw,
3aperucTpupoBasa MOBbIIIEHHE apTepPUaTbHOTO J1aB-
JICHUA B YTPEHHUEC, NTHCBHLIC UJIM BEYCPHUC YaChl U
€ro CHM’>KCHNE B HOYHOC BpEMI. HpI/I 9TOM, UCXOJHBIC
napaMeTpbl JaHHBIX CYTOYHOTI'0O MOHUTOPHUPOBAHUS
3TOTO TOKa3aTesss U 0cobeHHOoCcTelH MOppoPyHK-
LIMOHAJIBHOTO COCTOSHUSA MHOKap/a B ABYX I'pyImax
OOJIBHBIX B OCHOBHOM HE pasinm4yajinuCh HU 110 3HA-
YeHMsIM TI0Ka3aTesiell, HU 10 XapakTepy CyTOYHOIro
pUTMa apTepUaTBLHOTO JABICHUS. ABTOPBI IPUXOIST
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K 3aKJIFOUYCHUIO, YTO (POPMHUPOBAHUE CYTOUHOTO PUT-
Ma apTepUaIbHOTO JIABJICHUS MPH PA3HBIX CTaJUIX
TUTNICPTOHUYECKON OOJIC3HH 3aBUCUT OT UCXOHBIX
reMOJIMHAaMHUYeCKUX BeIuduH [5,9,51].

B xMHMYECKHX YCIOBUSIX HCCIIE0BAIN TapaMeTphl
HEHTPAIbHOW U TepudepruuecKoil TeMOINHAMUKH
y 3I0POBBIX JIMII U Y OOJNBHBIX C TUIIEPTOHHYECKOH
00JIC3HBIO B TEUEHHE CYTOK, B IPUBBIYHBIX U TIPU HE-
OJaroNpUSATHBIX JJISI HUX YCIIOBHSX BHEITHEH CPE/IbI.
bbu10 ycTaHoBE€HO, YTO B IpoLecce afanTaluu K
HeOJIaronpHuATHBIM YCIOBHUSIM BHEIIHEH cpe/bl po-
MCXOJINII0O U3MEHEHHE B LIUPKAJHON OpraHu3aIiu
CYTOYHOI'0 pUTMA [TOKa3aTese CepIeuHO-COCYAUCTON
CHUCTEMBI y 00X TPYII UCHBITYEMBIX, KOTOPOE
ObUT0 Haubomee BEIPAKEHO Y JIHII, CTPAJIAIOIINX T'H-
NepTOHNYEeCKON 601e3Hb0. OTHOBPEMEHHO C 3TUM,
M3MEHAJIACh CYyTOYHAs SKCKpEIUs KaTeXOJaMHUHOB.
ABTOpBI NMOCTYJAUPYIOT, YTO yCUJIEHHE Mpolecca
JIECUHXPOHU3AIUU MPUBBIYHOTO OMOJIOTHYECKOTO
pUTMa KapJIUOBaCKY/ISPHOM CHCTEMBI KOPPEIUPYIOT
¢ yDiIyOJIeHHeM MaToJIOTHYECKOTO Mpoliecca, P ero
nepexofie 0T QyHKIMOHANBHBIX 0 OPraHUYECKHX
pacctpoiictB [2,5,17]. Y manueHToB ¢ TUMEPTOHU-
yeckoi 00Je3HbI0 M3ydyald CyTOUYHOE KoJcOaHwme
apTepuaIbHOTO JIABICHUS U U3MEHEHHE ITapaMeTpoB
HEHTpaJIbHON reMoMHaMUKH. KOHTposibHYIO rpymiTy
COCTaBJISLJIH 3/I0POBBIE TOOPOBOJIBIIBL. Y BCEX UCCIIe-
JIOBaHHBIX JIUI] OTIpENessUIN MIa3MEeHHBIH ypOBEHb
aTpUaIbHOTO HATPUIYypETUYECKOT0 NeNTHaa, KOPTHU-
301, abJI0OCTEPOHA, IEIPECCOPHOTO MPOCTATNIaHAN-
Ha M aKTUBHOCTb PEHUHA I1a3Mbl. bbII0 06Hapy keHO,
YTO MMEETCS TeCHas KOppessiius B 8 4acoB MeXay
reMOIMHAMIYECKUMH [TapaMeTpaMu 1 ()yHKIIHOHAITb-
HOM aKTUBHOCTBIO PEHUH-aJIbJJ0OCTEPOHOBOM CUCTEMBI
U IJa3MEHHBIM YPOBHEM KOpPTH30JIa Y JIWIL, CTpa-
JAIOIIUX THIIEPTOHUYECKON OO0Ne3HbIO, B TO BpEMsI
Kak B 16 u 24 yaca He ObUIO BBISBICHO KaKOH-1HO0
CBSI3M MEX[Iy 3THMH NOKazarensiMu. Bmecte ¢ Tewm,
ObLIa 3aperuCTPUPOBAHA OTUYETIMBAsT B3aHMOCBS3b
MEXIy MOoKa3aTelsIMU FeMOJUHAMUKH U YPOBHEM
JIEIIPECCOPHOTO MPOCTAINIaHIMHA BO BCE YacChl U3-
MepeHHs. ABTOPHI MOJAraioT, YTO B pa3HOE BpeMs
CYTOK IPH TUIIEPTEH3NBHBIX COCTOSTHUSX U3MEHSAETCS
LUPKaHAs PETYIALUS KapAHOBaCKYISIPHOM CHCTEMbI
[5,28,54,57,72]. Y OONBHBIX THIIEPTOHUYECKOU 0O-
ne3nblto Ib-ITA craguu B cpaBHEHUH CO 3I0POBBIMHU
JO/IbMU OBUIO YCTAHOBJIEHO HapyIIEHHE CYTOYHOM
PUTMHUYHOCTH OCHOBHBIX ITapaMeTpoB KpoBooOparlie-
HUSI B CMEIICHUHU akpo(ha3 apTepruanbHOTO JaBIeHUS
U JIPYTUX [TOKa3aresie IEeHTpaibHON reMOJMHAMHUKHN
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C JIHEBHBIX Ha BEYEpPHUE M HOYHBIE Yachl, C BO3-
pacTaHHeM CYTOYHOM aMIUTUTYIbI KOJIeOaHUM BCeX
paccMaTpHUBaeMBbIX IOKa3aTesell NMpu BBICOKOM MX
CPEeIHECYTOUYHOM 3HaueHuu. Y OonbHbIX [1B cTa-
JIUY THUIIEPTOHUYECKOM 00JIe3HU OBLIIO OOHAPYKEHO
Oosiee TyOOKOE HapylIeHHE CYTOYHOH CTPYKTYpBI
KpOoBOOOpaleHusl, BeIpakarolieecss B CMEIeHNU
akpogassl apTepuaIbHOTO JABICHUS HAa HOYHbBIC
4achl, CO CHUKEHHEM CPETHECYTOUHBIX IoKa3aTeneit
YAAPHOTO U MUHYTHOTO OOBEMOB CEp/Ilia B CPaBHEHUH
€O 3710poBBIMHU JUIIAaMU U 00abHBIME |b-TTA cTaguu
TUNepToHNYecKoi 6one3Hpro. KauecTBeHHO MHOM
THIT BpEMEHHO OpraHu3alii KpoBOOOpaIieH st ObLT
3aperucTpUpPOBaH aBTOPAMU MPU OJHOCTOPOHHEM
[IOPaXEHHUH ITOUEYHBIX aprepuil. [Ipu BazopeHaIbHON
(dbopme apTepuanbHON TUIEPTEH3UN CTATHCTUYECKU
3HAYUMBIM PUTM HCCIIeIyeMbIX TIoKa3arenel He yaa-
JI0Ch 00HapYKUTh. [Ipn 3TOM amIuuTy1a KOJIeOaHmit
ObLTa pe3Ko CHMKEHa. ABTOPSHI [2,5,36] mpuXOAsT K
3aKJTFOYCHHIO, YTO YCTaHOBJICHHBIC UMH OCOOCHHOCTH
CYTOYHOM pUTMHUYHOCTH [TOKa3aTeseii KpoBooopare-
HUS, TO-BUMMOMY, OTPaKaIOT MHOTO()aKTOPHOCTD
peTyIAIMM KPOBSHOTO JABJIEHHUS W NaTOreHesa
apTepualbHON THIEPTEH3UH, YTO 3acTaBIseT BOC-
MPUHUMATh MX TEMOANHAMHYECKHE MEXaHH3MbI HE
M30JINPOBAaHO, & COBMECTHO C OCHOBHBIMH HEHpOTy-
MOpaNbHBIMU (DaKTOpamMu MOJACPKaHUS BBHICOKOTO
apTepHUaIbHOTO JaBJICHUS, B YaCTHOCTH, TAKUMH Kak
PEHHUH-aHTHOTEH3HH-aJIbI0CTEPOHOBAs M CUMITATHKO-
aJpeHaoBasi CUCTEMBI, POJIb KOTOPHIX B (hOpMHU-
POBaHUM CYTOYHOTO CTEPEOTHIIA KPOBOOOpAIIECHHSI
HEOJIMHAKOBA TPU pa3HbIX (opMax apTepHalbHON
THUIEPTEH3HUH.

B xnIMHUYECKUX YCIOBHAX M3ydYaH OCOOCHHOCTH
OapopedIeKTOPHOTO KOHTPOJISI U CYTOYHYHO Bapua-
0CJILHOCTh apTepHaIbHOTO JABICHUSI Y OONBHBIX C
«MSTKOI» apTepHaIbHON TMIEPTEH3UEN U IeMOAU-
HAMHWYCCKHU HE3HAUYUMMBIM aTCPOCKICPOTUUCCKUM
MOPaKEHUEM COHHBIX apTepUH, a TaKkKe y OONBHBIX,
Y KOTOPBIX HOIIO6HI>IC HU3MCHCHUA OTCYTCTBOBAJIU.
doHOBBIE TTOKA3aTEIHn reMOAUMHaAaMHUKH B O6CI/IX
rpymnmnax OOJbHBIX 3HaUMMO HE paznuyanuch. [Ipu
HCCIIEJOBAHUH FT€MOAMHAMUYECKUX PEAKIINI B OTBET
Ha CTUMYJISILIMIO 0apOperenTOpOB COHHBIX apTepHid
OBLIO MOKA3aHO, YTO HATIPABJICHHOCTD ITHX PEaKInit
B 00eux rpymnmnax ObUla OAMHAKOBOM, OJHAKO J0-
CTOBCPHOC OTINYHNC OBIJIO BBISBIIEHO 110 BEJIMYUHE
HU3MCEHCHU A YaCTOThI CEPACUHBIX COKpaHICHI/Iﬁ B XO01€
0apornpoOkl (KapAHOXPOHOTPOITHOMY KOMIIOHEHTY
CHHOKapOTUIHOTO Oapopeduiekca). DTOT mokasa-
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TeJb TOYTH BJBOE ObUI CHHMXEH Yy OOJBHBIX C are-
POCKIIEpOTHUECKUM TIOPAKEHUEM COHHBIX apTepHuil.
ConocrapieHne MUPKaTHBIX U3MEHEHHH BEIUYHH
apTepUaIbHOTO JaBJICHUS BBIIBUIIO, YTO Pa3HOCTD
MEXIY apTepHajbHBIM JaBICHUEM B Mepuoa 0omap-
CTBOBaHHMS U BO BpeMsi CHa OblIa 3HAYMMO OOJbLICH
y OOJIbHBIX 0€3 aTepOCKIEPOTHUCCKOTO TTOPaKEHUS
COHHBIX apTepuil. BMecte ¢ Tem, y O0OJBHBIX € are-
POCKIIEpOTHYECKUM TOPAKEHUEM COHHBIX apTepHid
BO3pacTaiu Kod(PHUIMEHTHI, XapaKkTepu3yolne
BapralbeNbHOCTh apTePHaIbHOTO AABJICHUS B THEB-
HO€ 1 HOYHOe BpeMs. ABTopsl [5,17,51] npuxoast k
3aKJIIOYCHHUIO, YTO yXYIAIIeHHe O6apopedIeKTOpHOTo
KOHTPOJISI C OCNAa0JICHUEM €Tro «JIeMI(PUPYIOIINX
(GYHKIUI MOXET SBISTHCS NPUYAHON yBEITUYCHUS
BapHa0elbHOCTH apTePUAILHOTO JABJICHHUS, YTO B
3HAUUTENLHOW Mepe OIpeaessseT JUHAMUKY Topa-
JKCHUSI OPraHOB-MHUIICHEH - ceplila U KPOBEHOCHBIX
cocynoB. Takoro jxe MHEHUS MPHICPKUBAIOTCS U
npyrue aBropsl [15,20,61,62].

[Mockosibky OapopedieKTOpHbIE MEXaHU3MBbI OT-
HOCATCS K CHCTEME IMPEUMYIIECTBEHHO OBICTPOTO
KOHTPOJISI apTePUAbHOTO JIaBJICHHUS, TO B YCIIO-
BUSIX MX HapyUICHUI MOXXHO OXHUJAaTh U3MCHEHUS
JIMHAMHKH BEJIMYMH apTCPUATBHOTO JIABJICHUS MPHU
CYTOYHOM MOHHMTOpUpPOBaHUU. OJIHAKO PE3yIBTAThI
WCCJICZIOBaHU, BBHITIOJTHCHHBIX B JJAHHOM Harpaniie-
HUU, OKA3JIUCh JIOCTATOYHO TPOTUBOPEUUBLIMHU. [10
HEKOTOPBIM JIAHHBIM, XOTSI TIPH THIIEPTOHUYECKON
00JIe3HU U OTMEUAIOTCS OOJIBIIHNE KOJICOAHUS CUCTO-
JIMYECKOTO, HO HE JIMACTOJIMYECKOTO apTePUaIbHOTO
JIABJICHUSI TIO CPABHEHUIO C HOPMOH, 3TH Pa3Inyusi HE
SIBJISTFOTCS] CTATHCTUYECKH JJOCTOBEPHBIMU. B crienu-
aJBHBIX HCCIETOBAHUAX [64] MOKa3aHo, YTO CyTOUHAS
BapHa0eJIbHOCTh APTEPHAIILHOTO JIABJICHUS Y JIMII C
TUTNIEPTOHUYECKON OO0JIE3HBIO BO3pAcTaeT Mo Mepe
MPOrPECCUPOBAHUS apTEPUATLHON TUIIEPTCH3UU U
CTeNeHb KOJICOaHMI apTepUabHOTO JIABJICHUS Ha-
XOIUTCS B 00paTHON KOPPEISIIIHOHHOM 3aBUCHMOCTH
OT YyBCTBUTEIILHOCTH KapIHOXPOHOTPOITHOTO KOMITO-
HeHTa 6apopeduiekca. ABTOPHI TOJIAraroT, YTO CyTOU-
HBIC KOJICOAHUSI apTEPUAIIBHOTO JIABJICHUSI B YCIIOBUSX
TIOBCE/THEBHOM JICSITEIbHOCTH YeJIOBEKA 00YCIIOBIICHBI
pedUICKTOPHBIMU BIIMSHUSIMU IIPEUMYIIICCTBCHHO Ha
oOmiee nepudepuueckoe CONPOTHRICHUE, a HE Ha
CUCTOJIMUECKUN UHIEKC.

[Tpu mccrnenoBaHuu OOJMBHBIX THIEPTOHUYECKON

00J1€3HBIO U TUIIEPTEH3UBHBIX KUBOTHBIX OBLIO BBI-
SIBJIEHO HAJIMYHe 00paTHON KOPPesSIIMOHHOMN 3aBUCH-

43



MOCTHU MEKAY KOHC6aHI/IﬂMI/I a6COHIOTHI)IX BCIIMYUH
apTepUalIbHOTO JaBJICHHS B TEUCHUE CYTOK H Ooliee
KOPOTKHX CPOKOB Ha6H}O,HCHI/I$[ 1 9YBCTBUTCJILHOCTHU
Oapopediekca [5,51]. AHanornyHas 3akOHOMEPHOCTb
Obl1a OTMEYEHA U [TPY CTUMYJISIIIMU CHHOKAPOTHTHBIX
0apoperenTopoB, P KOTOPOIi He OBbLIO BHISBICHO 3a-
BUCUMOCTH MEK]ly IMHAMUKON 4aCTOThI CEPJIEYHBIX
COKpallleHUH U CyTOYHBIMH KOJEOaHUAMH apTepHu-
AJILHOTO JIABJICHUSL.

Takum o0Opa3oM, CyTOYHBIE KOJCOaHUsI apTepralib-
HOTO JaBJICHUSI Y JIUI] C TUTIEPTOHUYECKOM O0IE3HBIO
B 3Ha‘-IPITeJ'ILHOI71 Mepe OHpeILCHHIOTC}I ‘-IYBCTBI/ITCJ'H)-
HOCTBIO 0apOPEIENTOPHBIX MEXaHU3MOB PETYIISIIHH
KpPOBOOOpAIIEHHS 1 TI0O MHEHHIO HEKOTOPHIX aBTOPOB
[30,51,61,64], peraroriiee 3Ha4CHHUE B 9TOM IIPUHAT-
JISKUT TICHTPAIBHON Moy siiiu Oapopediiekca.

MuHuManbHOE KOIMYECTBO HCCIEIOBAaHUMN MOCBS-
IICHO OIIEHKE CYTOYHBIX KOJIeOaHUH apTepHaIbHOTO
JIaBJICHUS TIPU MOTPAHUYHON apTepUalIbHON THIIEp-
TCH3UU. TaK, IIpyu UCCJIICAOBAHUUN 3TUX JIWIL HE GI)IHO
BBIABJICHO CYIICCTBECHHBIX pa3J’II/I‘-II/II71 B CYTOYHBIX
KOJICOAHHUAX CHCTOJIMYECKOTO U JHACTOJINYECKOTO
apTepuajbHOTO JaBJIEHUS MO CPABHEHHIO C COOT-
BCTCTBYIOIIUM BO3pPACTHBIM KOHTPOJIEM, XOTA IIPpU
MOTPaHUYHON apTepuanbHON TUnepTeH3uu adco-
JIFOTHBIC BEJIMYUHBI apTCPUATIBHOT'O JaBJICHU BO BCC
CPOKM HaOJIIOAECHUS OBUIU BBINIE, YEM Y 3/I0POBBIX
mun. KoneGaHMs CHCTOMMYECKOTO apTepHUaTbHOTO
JIaBJIEHHUsI COCTABWJIM y JIMIl C MOTPAaHUYHOM apTe-
puanbHOi runeprensueit 28,1+10,2%, y 310poBbIX
JIUI] MOJIOZIOTO BO3pacTa (CpenHuid Bo3pacT 24 rona)
—21,046,2% 1 moxkuoro Bo3pacTta (CpeaHuii BO3pacTt
73 rona) —21,3+£10,5%. Konebanus quacTomueckoro
apTepHalbHOTO JABJICHHUS B 9THX TPYyIIax ObUIH paB-
HbI 30,1£6,6; 25,7+9,0 1 25,3+8,5% COOTBETCTBEHHO
[2,5,51,64].

IIpu aprepuanbHOM TMIIEPTEH3UU OTMEUYANOTCS CY-
LIECTBEHHbIE M3MEHEHUSI KaK HEMPOTreHHOM, TaK U
rYMOpaJIbHON peryisiiuu KpoBooOpaieHus. boee
TOTO, MIPU THIIEPTOHUYECKON OOJIC3HU BO3HHKAIOT
CYIIECTBEHHbBIC OPTaHMUECKUE 3MEHEHHUSI CePJICUHO-
COCYIUCTOH CUCTEMbI, YTO MOXKET CYIIIECTBEHHO CKa-
3BIBAThCS HA PE3YJIBTATaX UCCIICIOBAHMS K BTOPUYHO
BBI3BIBaTh HAPYIICHUS aKTHBHOCTH MEXaHU3MOB,
peryaupyromux KpoBooOpamenue. [loaTomy Hau-
0osiee OOBEKTUBHBIC PE3YJIBTATHI MO OLICHKE POJIH U
MecTa 6apopeIeKTOPHBIX, KaK U MHBIX MEXaHU3MOB
PEryNsIuy KpOBOOOPAIIICHHUS, MOTYT OBITh ITOJTyYSHBI
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HAa JTaIe NOrPaHUYHON apTepUaIbHON TUIIEPTEH3HH.
B 3TuX yCnoBusX NaTog0rnyeCcKuil porece JUILb Ha-
yrHaeT (POPMUPOBATHCS U TIPH HATTMYHH OJIaronpusT-
HBIX YCIIOBHUH BO3MOYKHO TIOJIHOE 00paTHOE pa3BUTHE
y’Ke UMeroIuxcs Hapymenuit [5,17,33,51].

[To MHeHMIO psia aBTOPOB [64], OCHOBHOE 3HaUEHUE
B CHIDKCHUH YyBCTBUTEIBHOCTH Oapopediiexca mpu
apTepHaIbHON TMIIEPTEH3UH, TAKKE KaK Uy OOBHBIX
C THIEPTOHNYECKOH 0O0JIe3HBI0, UIMEIOT HApPYyIICHHUS
Ha YPOBHE LIEHTPaJILHOTO 3BeHa Oapopeduekca. Koc-
BEHHO, MPaBUILHOCTh MOAOOHOTO MPEIIONOKEHHUS
NOATBEPKJACTCS BBISIBICHHOW Y JIMI C MOTPaHUY-
HOH apTepUaJbHOM TMIIEPTEH3UEH OTPULATEIbHOU
KOPPEJSAIMOHHON CBS3bI0 BEIMYUH KapAHOXPOHO-
TPOITHOTO KOMIIOHEHTa Oapopediiekca U MpUpocTa
apTepUalIbHOTO IABJICHUS ITPY CTATUUECKON Harpy3Ke,
MOCKOJIBKY OTBET CEPJICYHO-COCYUCTON CHCTEMBI Ha
MU30METPUYECKYI0 HArPy3Ky B 3HAUUTEIHLHOH Mepe
00yCIIOBJICH CYTIPa0yab0apHBIMU BIMSHUSIMU. UTO 2xe
KacaeTcst Cy[IHOCTH STHX M3MEHEHHH, TO OOJIBIIMHCTBO
MCCIIeIOBATENCH CBS3BIBAIOT X C U3MEHEHHUSIMHU JIHOO
CYTOYHOTO MeTa00I3Ma SHAOTCHHBIX TTENTH/IOB B IICH-
TPabHOM HEPBHOM CUCTEME, JTMOO YMCITa M AKTUBHOCTH
crienuQuUecKuX perienTopoB B CTBOJIC MO3Ta Ha YPOBHE
NIEPBUYHBIX 0apOpPEEeNTOPHBIX CHHATICOB B SIPax CO-
JIMTApHOTO TpakTa. Perymupytoiee BiIusiHUE HEHPO-
METITUJIOB HA YPOBEHb apTEPHAILHOTO JIABIICHHS MOYKET
OCYILIECTBISITECSL HE TOJBKO Yepe3 crenuduyeckue
PELenTOopbl, HO ¥ MOCPEICTBOM UX B3aUMOJICHCTBHS C
JPYTUMH HeWpoTpaHcMuTTepamu [2,5,58].

B psge uccnenoBaHuil yCTaHOBIJIEHO, YTO OJHUM
U3 CYIIECTBECHHBIX (JAKTOPOB B IIEMH ITUX COOBI-
TUI MOXKET SIBISTHCS MOBBINICHUE KOHIICHTPAIINHU
aHTUOTeH3UHAa-II, MUKPOMHBEKIINU KOTOPOTO B
S/Ipa COJMTAPHOIO TPaKTa 3aKOHOMEPHO COMPOBO-
JKIAI0TCS TTOBBINICHUEM apTepUaIBLHOTO JABICHUS U
WU3MEHEHHSIMH YYBCTBUTEIILHOCTH TIEpU(EPHUUSCKUX
penentopoB. BinsHue Ha KPOBOOOPAIIICHHE MOXKET
OKa3bIBaTh AHTUOTCH3UH, O0Pa3yIOIIHNICS KaK HEIo-
CPENICTBEHHO B LIEHTPaJIbHOW HEPBHOM CUCTEME, TaK U
B LIUPKYJIUPYIOIIEH KpoBU. II0CKOJIBKY HUPKYIHPYIO-
L1 B KPOBU aHTHOTEH3MH-11 1710X0 MpoHUKaeT uepes
remartosHIedannueckuii 6apbep, To HauboIee Bepo-
STHBIMH TOYKAMH IPUIIOKEHUS €T0 IEHCTBUS CIICAYEeT
CUMTATh TUTIOTAIAMYC U area postrema [5,48,50]. O
cnenu(pUIHOCTH IICHTPAILHOTO JICHCTBUS aHTHOTCH-
3MHA CBUJICTCIICTBYET KaK HAJTMUUE CIICIU(DUICSCKIX
pelenTopoB K aHTHOTeH3UHY-I1 B CTpyKTypax mMo3ra,
HUMEIOIIUX OTHOIICHUE K PETYIISAINN apTepUaIbLHOTO
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JABJICHUSI, TAK M YETKUI TUIIOTECH3UBHBINA dPQEKT,
HaOMI0MaeMBIH Y KPBIC CO CIIOHTaHHOW apTephalib-
HOH rMIEPTEH3UEH, IPY BHYTPUMO3IOBOM BBEICHUU
crenupUUeCKrX 0JIOKATOPOB KOHBEPTUPYIOIIETO
sH3UMa. Kak cuMTaroT HEKOTOphIC aBTOPHI, BIUSHUC
aHruoteH3uHa-I1 Ha ypoBeHb apTepHaIbHOTO AaBJe-
HUS CBSI3aHO HE TOJBKO C M3MEHEHHEM aKTHBHOCTH
PETYNUPYIOIINX YPOBEHb apTEPUATBLHOTO JIABICHUS
HEPBHBIX KJIETOK, MPOSBIISIIOIIMMCS B TIOBBIIICHHH
TOHYCa CUMIIATUYECKOI HEPBHOU CUCTEMBI, HO U C Lie-
JIBIM PSIZIOM JIPYTHX AP PEKTOB: MOBBILIIEHHE CEKPELIUH
BazonpeccruHa u AKTT, yBennduenne KOHIEHTpauu
KaTeXoJIaMUHOB B IJIa3Me, B 3aBUCHMOCTH OT BpEMEHH
CyTOK u rona [2,5,17].

HenocpencreeHHOE OTHOILIEHHE K PEryJIsLUU apTe-
PUAJIBLHOTO AABJICHUS U €r0 U3MEHEHUSIM HMEKOT U
onuvouHele nentuasl. [lonyyeHHble Kk HaCTOSALIEMY
BpPEMEHH JKCIIEPUMEHTAIIbHBIC IaHHBIC YOeIUTeIb-
HO CBHJIETEILCTBYIOT O CIIOCOOHOCTH 3TOM IpyMIIbI
COEIMHEHUH CYIECTBEHHO U3MEHSATh YPOBEHb apTe-
PHUAIBHOTO JaBJICHUs. XapaKTep ACHCTBUS OIUOUI-
HBIX MENTHIOB ONPEJIENSAETCS UX CTPYKTYPOU, 10301
1 TOYKOW MTPWIIOKEHUS UX JIEUCTBUSL.

O BOBJIEYEHUHU ONMHOUIOB B IMPOLECC PErysiuu
KpOBOOOpAaIIeHNsI CBUAETENbCTBYET: 1) Hamuuue
9THX BELIECTB B BA30OMOTOPHBIX LIEHTPAX, 0COOCHHO
B IIPOJIOJITOBATOM MO3Te; 2) UX BIHUSHUE Ha apTe-
pUaNbHOE JaBJIEHNE MPHU SK30T€HHOM BBEICHUU; 3)
M3MEHEHHe apTepuanbHOTO JIaBJICHNUS OMHUOUIHBIMU
anTaronuctamu [16]. ITocpencTBoM UMMYHOTHCTO-
XHUMHUYECKOTO U PaJJHOMMMYHHOTO METO/IOB I0Ka3aHO
CKOTIICHHE YHKE(HaITMHIMMYHOTIO3UTHBHBIX HEHpO-
HOB B TEPUBEHTPUKYISPHOM, BEHTPOMEINATIHLHOM,
JIOpcOMeIMalbHOM, apKyaTHOM M JPYTHX fJpax
runorajgamyca. Beicokoe comepikaHue SHKeaInH-
MOJOOHBIX BEIIECTB OOHAPYKEHO TaKKe B HEPBHBIX
TEepMUHAJIaX, OKPY>KAIOLIHUX /Jpa COTUTAPHOTO TPaK-
Ta, IOp3aJbHBIC BarajibHbIE s/Ipa, B 001acTh AHa 4-T0
KEJIyJJ0uKa, B JIBOSKOM sIip€ MO3TOBBIX CTPYKTYP,
SIBISIIOLIUXCS [IEHTPaIbHBIMHU 3BEHBIMH Oapope-
LENTOPHOTO pedIieKca, T.e. OYTH BO BCEX 00NacTIX
LIEHTPAJIbHON HEPBHON CUCTEMBI, BKJIFOUAst MO3TOBOMI
CTBOJI, MPUHUMAIOIINX HETOCPEICTBEHHOE y4acTHE
B PEryJIiliuy reMOANHAaMUKU. BonbIIMHCTBO Hcce-
JloBaTesielt Mpu BHYTPUBEHHOM BBEJICHUH OTHOMI0B
W, B 4YaCTHOCTH, DHKE(DaIMHOB, 3aperuCTPUPOBAIH
MIPENMYIIECTBEHHOE TUIIOTEH3UBHOE AEHCTBHE U Ype-
JKEHUE pUTMa CepIeuHOM nestenpHoctu [9,16]. [pu-
YUHON CHMKEHHS apTepUaIbHOTO JIABICHHUS CITYKUT
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yruereHue GOHOBOW CHMIATUYECKONH aKTUBHOCTH.

CormocraBieHne JaHHBIX, TOTYYCHHBIX Ha HOPMO-
U TUIEPTEH3UBHBIX KUBOTHBIX, CBUICTEIBCTBYET
0 HEOJHOPOJHON YYBCTBUTEIBHOCTH CEPJCUHO-
COCY/IUCTOM CUCTEMBI K OITHOUIaM. Y OOIPCTBYIOIINX
HOPMOTEH3UBHBIX U CIIOHTAHHO-THIICPTCH3UBHBIX
KPBIC MCCJIEA0BANN JEHCTBUE TETPANCHTUIHOIO
aHasiora JjedIuH sHke(anuHa. [1pu oHOKpaTHOM BBe-
JIEHUH COCIMHEHUS UCCIIeIOBAIN U3MEHEHHIE apTepH-
AJIBHOTO IABJICHHS Y KPBIC 00CHX IPYII B TeUeHHE 24
4acoB. Y THUINEPTCH3UBHBIX KUBOTHBIX 3 (eKT ObLI
0omee BBIPAKEHHBIM M CTOMKHM U COTIPOBOMKIAIICS
WHTUOMpPOBaHUEM (PYHKIMOHAJIBHOW AKTUBHOCTH
MO3TOBOTO U KOPKOBOTO CJIOSI HAJMOYCYHUKOB. B
CBSI3U C ’TUM HEKOTOPBIE aBTOPHI MPEATIOIATa0T, YTO
B (DU3MOJIOTMYECKUX YCIIOBUSX SH/IOTCHHBIC OITUOUIBI
HE UTPaIOT BAXKHOHN POJIU B PETYIISIIIUH TeMOAMHAMHU-
KH, XOTSl B YCIIOBUSX MATOJOTHYECKOTO MOBBIIICHUS
apTEepPUATBLHOTO JABJICHUS U IPH OCTPOM CTpPEcce
UMEIOT KOMIIEHCATOpHOE 3HaueHue [5,9,16]. ['unep-
YYBCTBUTEIILHOCTH KapAUOBACKYISIPHON CUCTEMBI K
SHKe(aTuHaM Y CIIOHTAHHOTHUIIEPTCH3UBHBIX KPBIC
M0 CPAaBHEHUIO C HOPMOTCH3UBHBIMHU XOPOIIIO CO-
[JIACYIOTCS C JINTEPATYPHBIMH JIAHHBIMU O OOJIBIION
TUIOTHOCTH OMHUOUIHBIX PELENTOPOB M TOBBIIICHUU
3HKe()aTMHIIOJOOHON UMMYHOPEAKTUBHOCTH B TO-
JIOBHOM MO3T€ Y 3TUX )KUBOTHBIX. OCOOCHHO BBICOKAs
sHKe(aTMHONOA00HASI UMMYHOPEAKTUBHOCTh OTMeE-
YaeTcs B IOP3aJbHOM BaraJlbHOM U MUH/IaJICBUTHOM
SJIpax, B IUMOUYCCKUX HEHPOHAX, B PETUKYIISIPHBIX
MEJUANBHBIX SApPax, MEAJICHHO MPOTEKAIOIIas CTH-
MYJISIUST KOTOPBIX BEACT K TUIOTEH3UH M Opaju-
kapauu. KOCBEeHHBIM JTOKA3aTEIbCTBOM MOBBIIICHUS
aKTUBHOCTHU HJIOT€HHOW OMUOUJIHON CUCTEMBI
CITYXUT TOBBILIIEHUE OOJIEBOTO MTOPOTa y CIIOHTAHHO-
TUTICPTCH3UBHBIX KPBIC M Y OOJIBHBIX, CTPAJIAIOIINX
TUIIEPTOHUYECKOU 0osie3HbIo [5,16,72,73].

O BOBJICUCHUU 3HILOI‘CHHOI>1 CHUCTEMBI U, B YaCTHOCTH,
9HKe(aJIMHOB B MPOLIECC PETYIISIIUN TeMOIUHAMUKI
CBI/II[CTCJII)CTBYCT TaKXE 6JIaFOTBOpHOC BJIMAAHUEC HA-
JIOKCOHAa HpI/I pa3JII/I‘lHI)IX IIIOKOBBIX COCTOAHUAX HaA
IIoKa3arejiu reMoaAnHaMHuKHU. ABTOpI)I CHUHTAIOT, 4TO
HaJIOKCOH IOJABJISET 3aXBaT KaTEXOJIaMHHOB DKC-
TpaHEHPOHAIbHBIMU CTPYKTYPAMH U MOXKET YCHUIIUTh
I[eI\/'ICTBI/IC OHAOT'CHHBIX KAaTECXOJIaMHWHOB Ha apTepI/II/I
OPIOIITHOM MTOJIOCTH, CIIOCOOCTBYS TEM CaMbIM MTOBBI-
HICHUIO apTepI/IaJII)HOFO JaBJICHUA. HCKOTOpI)Ie ncC-
CJICZIOBATEIIN CUMTAFOT, YTO SHKE(hAIUHBI YMEHBIIIAIOT
BBICBOOOXICHUE HOPAJIPCHANIMHA U, CJICIOBATEIIBHO,
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BTOPUYHO CHMKAIOT apTepHajbHoOe JaBieHue [5]. Otu
JTAaHHBIE XOPOIIO KOPPEIHUPYIOT € dKCIEPHUMEHTAIIb-
HBIMHU pe3yJibTaTaMU JPYTUX aBTOPOB, MOKA3aBIINX
AHTHA/IPCHEPTHUECKOE U AHTUCTPECCOPHOE BIUSIHHE
sHKedanuHoB [16,53].

JlutepaTypHble JaHHBIE B OTHOLIEHHUHU B3aUMO-
JNelcTBUsI DHKe()aIMHOB C PEHUH-aHTMOTCH3MH-
Ba30IPECCOPHON CUCTEMOM TaKKEe MPOTUBOPECUUBEI.
YacTe uccaegoBarTeaci coodmaer 0 HOBBIIIEHUHT
AKTUBHOCTH PEHUHA B IJIa3ME KPOBU P IIPECCOPHOM
BO3/IEHCTBUU dHKE(AINHOB, B TO BpeMs KaK JApyrue
aBTOpI)I yKa3I)IBaIOT Ha IMOBBIINICHUEC AKTHUBHOCTHU
pEeHUHA MO BIUSHUEM HAJIOKCOHA. Psaa aBTOpOB
CUHUTAIOT, YTO SHAOTCHHBIC OIIMOMABI OKa3bIBAIOT
MOYIUPYIOIIee BIUSHUE HA CUMIIATOAIPECHATIOBYIO
U PEHUH-aJIbJOCTEPOHOBYIO CHCTEMBI B YCIOBUSIX
yMmepeHHoro crpecca [31].

B psine pabor mokaszaHo, YTO MPU BHYTPUBEHHOM
BBE/ICHUH HAJIOKCOHA Y JIFOZIeH MOBBIIIAETCS TyBCTBU-
TenbHOCTh Oapopeduiekca [31]. BoapmuHCTBO HC-
cJeoBaTelel MoJyiararoT, 4To 3H/IOTeHHbBIE OTTHOUBI
BOBJIEKAIOTCS B KOHTPOJIb TEMOJJUHAMUKH JIUIIb TIPU
CYIIECTBEHHOM OTKJIOHEHUH €T0 TapaMeTPOB OT HOP-
MblI. He uckioueHo, 4To NoBbIIIEHHE apTepHATILHOTO
JIaBJICHUS Y JIML C IOTPAaHUYHON apTepUaIIbHON I'U-
MepTeH3uel cBA3aHO0 U C U3MEHEHUSIMH MeTabosIn3Ma
JPYTUX MENTU0B B IEHTPAIbHON HEPBHOU CUCTEME
[5]. OmHako Bompoc O 3HAYEHWH HapyILIEHUH MeTa-
Oonm3Ma TenTHI0B MO3Tra KaK OTHON U3 BOBMOYKHBIX
MPUYUH U3MECHEHUS IIUPKAIHON OapopedaekTopHOi
YyBCTBHUTEIBHOCTH Yy JIUI] C TOTPAaHUYHON apTeprab-
HOMW TUNIEPTEH3UEN KIET CBOETO pa3pELIEHUS.

[MupkagHblii pUTM aKTUBHOCTHU SIAEP MO3Ta, B CBOIO
o4epeib, 3aBUCUT OT COCTOSTHUSI YIPABIISIIOIINX UMHU
HelipoMeuaTopHbIX TporeccoB. ConeprkaHue Hopa-
JIpeHaJIMHA B TEepPeTHEM MO3Te KPBIC TOPa3/io BhIIIE
HOYBIO, YeM B CBETIYI0 a3y cyTok. Putmuuecku
MEHSIETCSl U YyBCTBUTEIBHOCTh MM YUCIIO MOCTCH-
HaNTUYECKUX perentopoB. [Ipu morpaHUUYHBIX WU
HauaJdbHBIX (OpMax apTepuaIbHBIX THICPTECH3UN
HanboJee YacToi HAaXOIKOH SIBISETCS yBEIHMUCHHE
aMIUTUTYJIBI CYyTOYHBIX KOJieOaHUi apTepuaIbHOTro
JaBjicHus. Y TakuxX OOJIbHBIX HAOJOaeTCs CyIlie-
CTBEHHOE ycHJIeHHE (UIIOKTYal[Md B SKCKPELHU C
MOYOi1 ajjpeHasiHa 1 HopaapeHanuHa. [ pu 3Tom Mak-
CHUMYM BBIBEJICHUS a/IpeHAINHA TPUXOTUTCS TAKXKE,
KaK U y 3/I0pOBBIX Jitofiet, Ha 12-16 wacos. [Ipu nep-
BUYHOM M BTOPHUYHOM THIIOTAIaMHU4Y€CKOM CHHIPOME
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y psiza OOJIHBIX TaKXKE BBISBISCTCS 3HAYUTEIBHOE
YBEJIIMYCHHUE aMILTUTY/IbI KOJICOAHHI apTepUaIbHOrO
JaBJieHus U mynbea [5,31,45,53,58].

JlutepaTypHble UCTOYHHUKH TOCIEAHUX JIET CBHUJE-
TEIbCTBYIOT O BO3MOXKHOM POJIM DHJIOTEIMHA — TeTl-
TH/A PHJ0TEIHAJIBLHOTO TPOUCXOKIEHHUS B KOHTPOJIE
(YyHKIIUU CepAeHYHO-COCYIUCTON cuctemsbl [29].
[Tocnennuit sBngeTcs MENTHIOM, BBIJIEISIOIINMCS
U3 SHOTENUs] COCYJOB, KOTOPBIN MOBBIIIAET TOHYC
IJIaJIKUX MBI KPOBEHOCHBIX COCY/I0B U 00Ja/1aeT
LEHTPAJIbHBIM IIPECCOPHBIM JAeiicTBUEM. Mmerores
yKa3aHusi 00 aHTarOHUCTUYECKON aKTUBHOCTH SHJI0-
TeJMHA B OTHOIIEHUH TUTIIOTEeH3UH, BEI3BIBAEMOM T'H-
MOTEH3UBHBIMH CPEJICTBAMH IIEHTPATIBHOTO JIEHCTBUS
[37]. HekoTopble aBTOPHI MOIAratoT, YTO SHAOTEINH
MOJKET BBI3BAaTh TMIIEPTEH3HUIO HE TOJBKO 3a CHET
CYXEHHs COCY/IOB, HO M B Pe3yJIbTaTe YMEHbIICHUS
aKTUBHOCTU Oapopenentopos [63].

Jpyras rpymnmna uccienoBateneil coodaeT o Bazo-
KOHCTPUKIIMU TOYCYHBIX COCYAOB O] BIUSHUEM
sHpoTenuHa. ABTopsl [29,49] monararoT, 4TO 2H-
JIOTEHHBIN SHIOTEIUH MOXKET UMETh OTHOIICHUE K
MATOTeHEe3y apTePUATLHON TUIIEPTEH3UN U TIOUCTHBIX
MATOJIOTUH.

IToMMMO KOHTPaKTUIIBHBIX, SHJIOTEINNA COCYIOB BbI-
pabarbiBaeT u penakcupyromme (axropsl. [loBpexicHue
SHJIOTENHSI TIPH aTepPOCKIIEPO3e U apTepHaTIbHON THIIEp-
TEH3MU MOXET TOBBIIIATH COCYIOCYKUBAOIIHH dPdEeKT
HOpaJipeHaIHA 1 APYTHX CUMITATOMAMETHYECKUX aMH-
HOB. ABTOpBI 3aKJTIOYAIOT, YTO HApyILIEHHEe 00pa30BaHNs
SHJIOTEJIMH PeJIAaKCUPYIONIEro (pakTopa CrocoOCTByeT
Pa3BUTHIO apTEepHATBLHOM rumiepTeH3uu [51].

AHanu3 JUTepaTypHBIX JaHHBIX MOCIHEIHUX JIET
CBUJIETENBCTBYET O HAJIMUUM ONPENEIICHHON CBS3U
MEX]Ty 3HJIOTEIHAIBLHBIM PEIAKCUPYIOLIUM (PaKTO-
POM U aTpUaJIbHBIM HATPUINYPETUUECKUM NENTHIOM.
Hexoropsle ncciie1oBaTeny CYUTAIOT, UTO KJIETKa IH-
JIOKap/ia WK dHI0TEJINANIbHBIE KJIIETKU KPOBEHOCHBIX
COCY/IOB MPEJICEPIUH IOCTOSIHHO BBIJCIISIOT (DakTop,
HMEIOIINI T K€ CBOMCTBA, UTO U DHIOTEIHAIHHBIN
penakcupyronui GakTop, OKa3bIBAIOIIUN «TOHU-
YECKOE» TOPMO3HOE MOJIYJIUPYIOIIEE BO3JACHCTBUE
Ha CEKPELHI0 aTpUajJbHOTO HATPUHYPETUUYECKOIO
nentuga [28,52].

JIutepaTypHble UCTOYHUKHU YKa3bIBAIOT HA BIUSHUE
MIPEICEPAHOI0 HAaTPUIYPETUYECKOTO MENTHIA Ha LICH-
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TpalbHbIC U TepupeprIecKue MEXaHU3MBbI PETYISALIIH
KpoBooOpameHus [38].

B Hacrosiee Bpems U3BECTHO, UTO CUCTEMA HATPHii-
YPETUUECKOTO MENTH/IA COCTOUT U3 TPEX SHAOTEHHBIX
JIMTAHJIOB: aTpUaJIbHOrO MENTHUA, NENTHIA TOJIO0B-
HOTO Mo3ra u nentuga Tuma «Cy». [l nepBbIxX ABYX
MENTHUI0B COOTBETCTBYIOIIMMHU PEHLIEITOPAMU SIBJISI-
I0TCS — TyaHWJIaT IUKIa3a-A 1 TyaHuar ukia3a-B, B
TO BpeMsI Kak Jyist mentua Thmna «Cy - OTHOMMEHHBIHN
— «xiupeHc» perentop (clearance receptor) — «Cxy-
peuentop [28,38]. BbU10 yCTaHOBIICHO, UTO aTpUalb-
HBIM NENTU U IENTHUJI TOJIOBHOTO MO3Tra JENCTBYIOT, B
OCHOBHOM, B KQU€CTBE CEPAEYHBIX TOPMOHOB. B oTin-
yue oT HUX, nentus «Cy» 00amaeT HeHponenTuIHO
AKTUBHOCTHIO B IIEHTPAIbHOM HEpBHOU cucTeMme. Ce-
Kpelus aTpUuajibHOTO NENTH/Ia U MIENTH 1A TOJIOBHOTO
MO3Ta MOYKET HIUPKAIHO U3MEHATHCS ITPU Pa3TUYHBIX
TUNEPTEH3UBHBIX COCTOSHUSAX, OKa3biBas BIMSHUE
Ha CYyTOYHOE Kojie0aHHe reMOJMHAMUYECCKUX Mapa-
MeTpoB. bosee Toro, Oblla MOKa3aHa BO3MOXKHOCTh
JIOKAJIBHOM MPOIYKIIUY MOYKaMu TenTuaa Tuma «C.
ABTOpBI CYUTAIOT, UTO CUCTEMA HATPUIYPETHIECKOTO
MenTUAa y4acTBYET B MOAYJIMPYIOIIEM MEXaHU3ME
JelicTBHA B rporiecce (OpMUPOBAHUS apTepHaIbHOM
runepreHsuu [54].

Takum 00pa3om, UPKaJHBIE PUTMbI UTPAIOT BaXK-
HYIO pOJIb B PETyJSIUY FreMOIMHAaMUKH. 3MeHeHue
Te4eHUd OMOPUTMOB CONPSIKEHO C MOOMIM3anuei
aJlafTallMOHHBIX MPOIECCOB M, COOTBETCTBEHHO,
BO3HUKHOBEHHEM JECHHXPOHO3a, HE TOJBKO KakK I0-
CTOSTHHOTO TIPOSIBJICHUSI MATOJIOTHH, HO U HauOosee
paHHEro MpeBeCTHUKA KIMHUYECKOTO MPOSBIECHUS
MIpoIpOMabHOM cTaanu 3aboneBanus. HecMotpst Ha
OYEBU/IHBIN TIPOTPECC B U3YYCHUH (PU3NOTOTUIECKUX
MEXaHU3MOB Pa3IUYHbIX ACHEKTOB CaMOPETyJsAIUN
CEepJeYHO-COCYNCTON CHCTEMBI, BO3HUKAET HEOO-
XOIUMOCTb JaJbHEHIINX (PyHIaMEHTAIBHBIX HCCIIe-
JIOBAaHUH B 3TOW 00JAaCTH, C ICNIbI0 PAI[MOHATBHON
(hapMakoTepanuy pa3iInaHbIX CEPICYHO-COCYAUCTHIX
3a00J1eBaHMI.
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SUMMARY

THE ROLE OF SEASONAL CIRCADIAN
RHYTHMS IN HEMODYNAMIC REGULATION

Gongadze N., Gabunia L., Bakuridze K., Abu-
lashvili D., Makharadze T.

Tbhilisi State Medical University, Department of
Medical Pharmacology, Syndrom diagnostic De-
partment of internal diseases; Thilisi I clinical hos-
pital, Thilisi, Georgia

The review analyzes the possible role of multios-
cillatory circadian system in the seasonal circadian
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variability of basic indices of cardiovascular system
and probable mechanisms of development of chang-
es in diurnal rhythms of the organism. It was postu-
lated the close relationship between hemodynamic
parameters and homeostatic mechanisms of circula-
tion. The destruction of relationship may initiate the
development of pathologic condition — desynchro-
nizes. Studies suggest a potential role of relationship
between circadian rhythms and secretion of vasoac-
tive peptides, such as angiotensine, endothelins, so-
dium uretic peptide, endothelial relaxing factor and
enkephalins, the circadian rhythmicity of receptor.

It is suggested the necessity of investigation of circa-
dian hemodynamic rhythms during desinchronoses
formation in purpose of rational pharmacotherapy of
different cardiovascular diseases.

Key words: multioscillatory circadian system, sea-
sonal circadian variability, circadian rhythms, secre-
tion of vasoactive peptides, cardiovascular system.

PE3IOME

POJIb CE30OHHBIX IUPKA/ITHBIX PUTMOB
B PETVJIIOUU TEMOJAUHAMUKHA

I'onranze H.B., I'adynusa JLIO., bakypunze K.A.,
Aoyramsuan [.C., Maxapanze T.I.

Tounucckuii eocyoapcmeenHvlil MEOUYUHCKUU VHU-
gepcument, 0enapmameHm MeOuyuUHcKou hapmaxo-
no2uu, 0enapmamenm CUHOPOMHOU OUACHOCMUKU
sHympeHnux ooneswnell; I kiunuueckas 6onrbHUYA,
Tounucu, I py3zus

MHOro4YMCIEeHHBbIE JIUTEPATYPHBIE UCTOUHUKHU
CBUACTCIBLCTBYIOT O MOBBIMICHHOM HHTEPECEC
Y4EeHBIX B OTHOLIEHUM H3Y4YEHHs 0COOeHHOcCTell
XPOHO(APMAKOJIOTHUECKOTO BO3ICHCTBHS Pa3IMYHBIX
JIEKapCTBEHHBIX cpecTB. B mpeacrasneHHoi 0630p-
HOHM cTaThe MpoaHalu3upoBaHa (QYHKIHMOHAIbHAS
PpOJIb BIMSAHUA MYJIBTHOCHUIIATOPHON UPKAJHOU
CHUCTEMBI Ha CE30HHYIO CYTOUHYIO (DIIOKTyallHIo
OCHOBHBIX IIOKa3aTelell CepaedHO-COCYyIUCTON
CUCTEMBI U PaCCMOTPEHBI BO3MOXHbBIC MCXAaHU3-
MBI, CHOCO6CTByIOIlII/Ie HN3MCHCHHIO IPHUBBIYHOTO
JUIS OpraHu3Ma LupkajaHoro putma. [loctymupo-
BaHO, YTO MMCETCA TE€CHasd B3aUMOCBSA3b MCKAY
BapuadeIbHOCThIO TTAPAMETPOB T'e€MOJAMHAMHUKH
U TOMCOCTAaTUUYCCKUMU MEXaHU3MaMU PETYIdlnn
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KpOBOOOpAIeHUs1, HApYIIEHUE KOTOPOH BBI3bIBACT
pa3BUTHE MMaTOJIOTHYECKOTO COCTOSIHUS B BUJIE Jie-
CHHXpOHO3a. B crarbe 3HauMMas posib OTBOJUTCS
TaKXe [UPKaJTHBIM B3aHMOOTHOIIEHUSIM CEKPEINU
Ppa3IMYHBIX Ba30aKTUBHBIX CPEJCTB, B YaCTHOCTH,
AHTMOTEH3MHA, YH/I0TEINHOB, HATPUIYPETHIECKOTO
NEeNTH/A, SHI0TEINATBHOTO pelakcupyonero Gak-
TOopa ¥ SHKEe(]aINHOB, C U3BMCHCHHEM LIMPKaTHOM
YYBCTBUTEIBHOCTH HX OJHOMMEHHBIX PEIEINTO-
pos.

Jenaercsa 3axkiaoveHHe O HEOOXOJUMOCTH yuyeTa
CE30HHBIX M LIUPKAIHBIX KOJICOAaHUH PUTMOB I'eMO-
JUHAMUKH B TIPOIIECCE PA3BUTHUS JECHHXPOHO3a C
LEITBIO MMPOBEICHNUS PAIIHOHATBHOHN (hapMaKoTepariu
CEepJICUHO-COCY/TUCTBIX 3a00JIeBaHUIA.
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HEKOTOPBIE TIOKA3ATEJIN ONEHKH JIEKAPCTBEHHbIX
TUIEPCEHCUTUBHBIX PEAKITAM

Caxanpgenaunse LI.IN, Ynuya 3./., JlazpuamBuiau UK., Unuya H.3.

Yuueepcumemcrasn knunuveckas o6ononuya um. Mes. icasaxuweunu, Tounucu, I pyzus

MenukaMeHTO3HAsT ajlIeprus SBIASETCS OJHOU U3
HanOoJIee aKTyaJIbHBIX TPOOIEM COBPEMEHHOM ME/IH-
uunsl [1,4,5,8]. YacToTa aymiepruueckux peakiuii 3a
MOCJEIHUE TOJbI 3HAYUTEIBHO BO3POCIA. YBEIUYH-
JIaCh TAKXKE TSDKECTh TSUCHUS AJICPTUIECKUX 3a00I1e-
BaHUH, 4TO MPOSIBIIICTCS B BU/IC YBEIMUCHUS CITy4aeB
TOCIUTAIN3AIINY 10 TIOBO/TY aHA(UIIAKCUU. bhiBIIINE
PEAKUMHU, OTIACHBIE AJIS ’KU3HU, AITICPIHUECKUE Peak-
[IMH Ha CETOAHAIIHUN I€Hb CTAIU OOBIYHBIMHU.

MenukaMeHTO3Has! aJJIEPTUsl U THIEPYYBCTBUTEIb-
HOCTb MCCIIEIYIOTCS B TEYEHHE MHOTUX JIECATUIIETHH,
OJTHAKO, IO CeHl IeHb, CYILIECTBYET MHOYKECTBO HEPELIICH-
HBIX BOpocoB. HeoOXomiMo yunThIBath, 4To Ha dap-
MAaLEBTHYECKOM PBIHKE MOSIBIIAIOTCSI HOBBIE JieueOHbIe
nperaparsl, 6e30MacHOCTb KOTOPBIX YaCTO HCCIIEIOBaHA
HEMOJHOCTHIO U UX NMPUMEHEHHE COMPOBOXKIACTCS
BO3HUKHOBEHUEM HE)KEIaTeIbHBIX JIEKApCTBEHHBIX
peakuii. Bo MHOrHX MeKaMeHTax, 0COOEHHO B OHO-
J00aBKaX, MCIOJIb30BaHbI OHH U TE K& KOMIIOHEHTHI,
KOTOpBIE MOTYT BBI3BaTh IIEPEKPECTHBIE PEAKIIHH.

W3BectHO [1,2], 4TO O BpeMEHH pa3BUTHUS TUTIEPCEH-
CUTHUBHBIC PEAKIIH MOCJIE MPUEMa JICKAPCTB - KaK JIs
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JICYCHU, TaK U C OCJIBbIO JUAT'HOCTHUKH - K.]'IaCCI/I(l)I/IL[I/I-
POBaHbI HA HEMCIJICHHBIC U 3aMCIJICHHLIC. DJIEMEHTBI
HEMCIJICHHBIX peaKHHﬁ, KaK MIpaBuJIO, MOSBJISIOTCA
B TCUCHUC OAHOTO 4Haca IOCJIC IpucMa Iperapara u
OIoCpea0BaHbL J gE—aHTI/ITCHaMI/I, a 3aMCJICHHBIC PC-
AKIUU IPOABJIAIOTCA OAUH YacC CITYCT IMOCJIC [IpueMa
JICKAapCTBa U ONTOCPEIOBAHBI T-kneTkamu.

Marepuana u MeToabl. K HHIUBH1yaTIbHBIM METO-
JaM NpopUIaKTUKH MEAMKAMEHTO3HOW aJlepruu
OTHOCSATCSI, B IEPBYIO O4epeb, THIATEIbHBIH cOOp
aHamHe3a y O0onpHOTO. Cpeau OmMMCHIBAEMBIX B
JUTEpaType SMU30/10B aHA(PHUIAKTHYECKOTO MIOKa
JeTanbHBIH KCXOA B OONBIINHCTBE CIIy4acB pa3By-
BaeTCsi BBUAY OTCYTCTBHS TIIATEILHO COOPAHHOTO
aJjleprojoruueckoro anaMmuesa. Ecinu B anamHese
HMMEIOTCS CUMIITOMBI JIake JIETKOM ajiepruieckoi
peakuuu (KpanmuBHHULA), Mpenapar JAO0JKEH OBbITh
3ameHeH. [Ipu 3ameHe nmpemnapara ciaeayer yUuThl-
BaThb BO3MOXHOCTb Pa3BUTHUS NEPEKPECTHOM ai-
neprudeckoit peakiuu [7]. B Tabnuiie npuBeeHb
TPYMNIBI JIEKAPCTB, MPUMEHEHUE KOTOPBIX MOMKET
BBI3BATh Pa3BUTHE MEPEKPECTHBIX AJIEPTUUECKUX
peaxuuii.
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Tabnuya. I'pynnel 1exapems, umerowue ooujue demepmuHaHmol

O01mas feTepMUHAHIMA

JleueOHbIii npenapar

[B-makTaMHOE KOJIBIIO

[TpousBoaHBIE TApaaMUHOOECH30HHOM
KHCIIOTHI

benson-cynsdonamunnas rpymmna

I'pynmna ¢penornazuna

IMernnnmmHb (OMOCHHTETHYECKIE TICHUITIITHHBI — OCH-
SUITICHUIMIUTHH, (HEHOKCUMETINEHUIIUIIINH, TTOJTyCHH-
TETUYECKNE TEHUIWIIMHBI — OKCAIIUJUTAH, METHIIMIIIHH,
AMIMIMUINH, aMOKCAIlMIIINH, KapOCHUIMINH, TTCHUIII-
JUHAMUH | Jp.).

Iedanocnopunsl, (ked3on, nerpuakcoH, medas3onvH,
aBEKCOH | JIp.)

HoBokauH, JHI0KalH, aHACTE3WH M POJCTBEHHBIC Bellle-
CTBa, MapaaMUHO CATMIIMIIOBAsI KUCIIOTA, CYIb(haHHIaMu bl
(ropcynbdazon, cyashasus, ypocynbdaszon u ap.).

Tuaszugaple TUYpPEeTUKY (THIIOTHA3HU | Ap.), GYPOCEMHUI.

HetiponenTuueckue cpeacTna (XJIOpIpPOMa3iH, aMUHA3HH,
MpoIMasuH, GTOPAIU3UH U JIp.)

AHTHTHCTaMUHHBIE (TIPOMETa3WH, TUMPA3HH, MUIIONb-
ten)

Koponapopacmmmpsirommue (Xaopanu3nH, HOHaXJIa31H)
AHTHapuTMHUYECKHE (ITMO3HH).

OcCHOBOH IS THAarHO3a METUKaMEHTO3HOU aJUIepTHH
Y THIIEPYYBCTBUTEIHLHOCTH SIBIISIETCS ICTOPHS O0Ie3-
HU TIAITEeHTA (JIIEPTOJIOTHYECKI aHaMHE3), 8 TAKXKe
MOI00paHHBIE HA OCHOBE KIMHIYECKUX MIPOSBICHUI
TECTHI in Vivo | in Vvitro.

«IIpux»-TecT (TECT YKOIOM), HHTpaIepMaIbHBINA
(BHYTPHUKOXKHBI) W TIPOBOKAITMOHHEIE (MHTAJISAIIH-
OHHBIE) TECTHI ABJISIFOTCSI CAMBIMH TOCTYITHBIMH IS
ajieprudeckoro tectupoBanus [3]. Onpeneneuue
ypoBHs crieruduaeckoro JE Takke mmpoko pac-
MIPOCTPAHCHHBIN W MOCTYITHBIN in Vitro METOM IS
TUATHOCTHKH aJUIEPTUIECKUX PEAKIi HEMeIIEHHO-
ro tumna. OmHaKko ero HHPOPMATHBHOCTh U UyBCTBH-
TEBHOCTh HEJOCTAaTOUHBI. TecThl akTuBarmm 6a3o-
(humoB u mponudeparuy INMQPOIUTOB TAKKE MOTYT
OBITH MCIIOIB30BAaHBI B TUATHOCTHYECKHX TIETISAX, HO
TUTS TIPOBEICHUS ITPOOBI TPEOYIOTCS TOTIOTHUTEBHEIC
JAHHBIE U CTIEIAIbHBIE PEareHThI.

Jns nuarHOCTHpPOBaHUS aJNIEPTUUYECKUX peaKIui
HEMEIJICHHOTO THIIA AJUIEPTUYEeCKUE KOXKHBIE TIPOOBI
MIPEICTaBIAIOT OCHOBHOW MeTo[ mcciemoBanms. C
LIeITBI0 M30€)KaHMsI OTIACHBIX PEAKIINii, KOTOPhIE MOTYT
Pa3BUTKLCS BO BPEMS TPOBEACHUS MPOOBI, ¢ 0C000i
OCTOPO’KHOCTBIO CIIEyeT MCIIOIh30BATh OCHOBHEIC
peareHThl B COOTBETCTBYIOIINX Pa3BEICHUAX.

In vitro TecTBl MOTYT OBITH MCIIOJB30BAHBI TIPH
JIEKApCTBEHHOM aJJIEpTHH, OJIHAKO, OHU MEHEe 1yB-
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CTBUTENFHBI X HEJIOCTATOYHO CIIEIU(UYHBL, YeM ITPU
HelleKapCTBEHHOU ajuiepruu. HekoTopbie KIeTouHbIe
TECTHI: BEICBOOO)KIEHHE THCTaMIHA, aKTHBAIMs 06a30-
(UITOB, MCTEHH-TICHKOTPHUEHOBEIE BBICBOOOKICHHUS,
T-xnetounslie poOk! (Tiposrdeparys, aKTHBAITNS ) SB-
JISTFOTCSI 3HAYUMBIMU METOIaMHF HICCIIETIOBAHUS, OJJHAKO
WX CTIeI()UIHOCTD ¥ YyBCTBUTEILHOCTD HYKIAIOTCS B
JIOTIOTHUTEITEHOM TIO/ITBEPKICHUH.

JLi1st yTOuHEeHHsI TarHo3a MEeIMKaMEHTO3HOW aJllieprun
0co00e 3HaYEeHIE IMEET ITPOBEICHNE MPOBOKAIIMOHHBIX
Tpo0 C IPUMEHEHNEM JIEKapCTB, KOTOPBIE MPEyCMOTpE-
HBI C [IEJTBIO JISYSHUs, OIHAKO ITa MPOLEypa JOJDKHA
OBITH TIPOBEZICHA C 0CO00M OCTOPOYKHOCTHIO M JIMIIIH
Ipu 00BEKTHBHON HEOOXOMUMOCTH, KOT/Ia 3TO SIBJISICT-
Csl €IMHCTBEHHON BO3MOXKHOCTBIO ISl YCTAHOBIICHHUS
muarHosa. [IpoBokarmonHas mpoOa MOXKET BBI3BATH
OTIaCHBIE JIJISl )KM3HU CHCTEMHBIE PEaKlnH, BIUIOTh
10 aHadrrakTHYeckoro moka. Kpome Toro, gaxe ot-
PUIATETIHHBIN Pe3yIbTaT MPOBOKAIIMOHHON TIPOOKI HE
SIBIISIETCS TIOJIHOM rapaHTHeN TOJIEPAaHTHOCTH B CBS3U
C BO3MOYKHOCTBIO TIONYHYEHHS JIOKHOOTPHUIIATETHHBIX
PE3YIBTATOB NP WX TPOBEICHU.

Pe3yabTarhl u ux o0cy:xaenue. /s ycTaHOBIEHUS
JIMarHO3a MEIMKAMEHTO3HOH aJUIepTHH MEPBOCTENICH-
HO€ 3HAYEHHE UMEET ACTAJbHBIN aJNIEProJ0orHueCKui
aHamMHe3 0OJLHOTO, KOTOPBIH MO3BOJIUT 3aKIIOUNTH,
SBIISIETCS T CHUMIITOMAaTHKa BBIPAXKEHUEM JIeKap-
CTBEHHOM I'MIEPYYBCTBUTEILHOC-TH U KAKOW MeThKa-
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MEHT BBI3BaJI ATy peakiuto. [lon aruioit accouuamu
AJIJIEProJIOroB M KIIMHUYECKUX HMMYHOJIOroB EBpoTITbI
COCTaBJICH OMPOCHUK, KOTOPBI 00ecreunBacT cTaH-
JIAPTHYIO TUPEKTUBY MPH JIeKapC-TBEHHON aNIeprHH.
OH nepeBeIEH Ha MHOTHE SI3bIKK MUPA U JJOCTYTIEH B
pexxkume on-naiH (htpp//:www.caaci.net). OnpocHUK
MMpeaACTaBIIACT HpaKTI/I‘-IeCKI/Iﬁ KOMIIPOMHUCC, B HEM OT-
Ppa’X€HbI BOIIPOCHI U METOABI UCCIICAOBAHUSA, KOTOPBIC
MMEIOT 3HaUueHHE KaK B OCTPOH (aze ajiepruu, Tak
U B niepuoa pemuccun. Ocodoe BHUMaHUE yensieTcs
KIIMHAYECKOMY CTaTycy OOJNBHOTO [6] (3auHTEpeco-
BaHHOCTb KaK KOXKH, TaK U BHYTPEHHHMX OpPTaHOB),
OCBEIIAIOTCSl HEKOTOPbIE Ja0OpaTOpHBIE METO/BI,
KOTOpbIE€ MPEACTABISAIOT UHTEPEC MPHU peaKIHuIx
JIEKapCTBEHHON TUIEPYYyBC-TBHTEIBHOCTH (OOLIMiIA
aHaJIM3 KPOBH, IIEUCHOUHBIE MPOOBI U o0IIMe mapa-
METpPBhI) U OOIIEHOCTYIHBI JJI BCEX KIMHUYCCKUX
J1a00PaATOPHIA.

C yuéroMm ombiTa €BpOINEHCKUX CTpaH HaMHU pas-
paboTaH cpaBHUTENBHO YIPOIIEHHBIH ONPOCHUK, B
KOTOPBIN BKJIIOYCHBI OCHOBHBIC BOIPOCHI JJISI BBI-
SIBJICHUS! JIML TPYIIIBI TOBBIIICHHOTO PHCKa, B TOM
YHCIie BOIIPOCHI, TO3BOJISIONINE BBISIBUTH:

1) HanM4Me y MalMeHTOB aJIepTHYEeCcKUX Peaklni,
BBI3BaHHBIX aJJIEPreHaMH pa3iIMIHON STHONOTHH (OBbI-
TOBBIE, [TUIIIEBHIE, JTIEKAPCTBEHHBIC, TPUOKOBBIE, TILIbIA
pactenuii). [Ipu BeIsSIBIIEHNN B aHAMHE3€ JISKAPCTBEHHOM
aJIepruy HeoOXoIMMa KOHKPeTH3aIMs, K KaKUM TpyTI-
T1aM JIEKapCTBEHHBIX CPEJICTB U K KaKUM TIperaparam
OoTMeJasach ajyiepruyeckas peakiys B aHaMHe3e;

2) HajMYWEe y MalMeHTa IPUOKOBBIX 3a00JeBaHUMN
(snnepMouTHS, 1epMaTOMHKO3bI pa3InYHON ATHO-
JIOTHH), TIOCKOJIBKY MPU TPUOKOBBIX 3a00JEBaHUAX
BO3MOXHBI TIEPEKPECTHBIE aJlJIEprUUecKue peakluu
C IeHULIMJITHHAMH.

PazpaboTaHHbIif HAMU YIIPOIICHHBIN OITPOCHHUK BHE-
CEH B UCTOpUH O0JIE3HU MAIMEHTOB YHUBEPCUTETCKON
KIMHUYECKOW O0mpHUIBI uM. VB. JIkKaBaXHWIIBUIH
W HCIoNb3yeTcs npu cbope aHamHe3a. B cimydae
MOJIOKUTEIILHOTO OTBETa XOTS OBl Ha OJMH BOTPOC
IIPOBOAUTCS KOHCYJIBTALIMS AJLIIEProyora.

Takum 00pa3oM, JijIs yCTAaHOBJICHUS TUarHO3a METUKa-
MEHTO3HOW aJJICPrUH HEOOXOIUM TIIATEIBHBIA COOp
AJLICProJIOrMYECKOro aHaMHe3a OOJIBHOTO M TIPOBE/ICHUE
aJUIeprUYecKuX mpod in vivo U in Vitro ¢ MHTEpHpeTa-
IUel pe3ysIbTaToB C yUacTHEM aJUIeproJiora.

IIepBruuHbIE pe3ysIbTAThl IPUMEHEHUS JAHHOTO
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OTNPOCHHUKA B KIMHUKE MOKA3aJIM TOJOKUTEIbHYIO
JIMHAMKKY B BBISIBJICHUU MAIUCHTOB TPYIIIbI TOBBI-
IICHHOTO PUCKa, YTO 1a€T BOZMOXKHOCTh IMTOIK/TIOYHUTh
K 00CJIe/TOBaHHUIO aJIeProyiora U MpeoTBPaTUTh pas-
BUTHE aJUIEPTHUCCKUX OCTIOKHEHUH.
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SUMMARY

SEVERAL INDEXES NEEDED FOR EVALUA-
TION OF HYPERSENSITIVE REACTIONS OF
THE MEDICINE

Sakandelidze Ts., Chichua Z., Lazviashvili I.,
Chichua N.

Iv. Javakhishvili Clinical Hospital of the University,
Thilisi, Georgia

Drug allergy represents the dominant problem of
twenty first century. Number of heavy allergic reac-
tions is increased that is obvious through the increas-
ing number of hospitalizations. Mentioned problem
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is extended through the rapid development of phar-
maceutical industry. Lots of drugs industrialized on
a drug market aren’t analyzed properly and give rise
to undesirable allergic reactions.

Diagnostics of drug allergy requests some methodical
approaches: detailed collection of Allergic anamnesis
and appropriate in vivo and in vitro test sampling. Ques-
tionnaire, formulated under the patronage of European
Association of Allergologist and clinical Immunologists
ensures standard directives for the collection of detailed
allergic Anamnesis. Foreseeing the regional peculiari-
ties, we have formulated the simplified version of the
questionnaire. In case of positive answer analysis are
accompanied and made by Allergologist who makes the
sampling of in vivo and in vitro tests.

Key words: European Association of Allergologist.
PE3IOME

HEKOTOPBIE ITOKA3ATEJIM OLIEHKH JIE-
KAPCTBEHHBIX T'MIIEPCEHCUTUBHBIX
PEAKIIUM

Cakanaenuase L.I'., Ynuya 3./1., Jlazpnamsu-
au UK., Ynuya H.3.

Ynusepcumemcrasn xaunuvecxkas 6onvHuya uM.
Us. Jlocasaxuweunu, Tourucu, I'pyszus

MeaukaMeHTO3Has ajJIeprusl SABJISETCS CHOXKHOU
npoonemoit XXI Beka. Tsokenble, omacHbIe s
JKU3HU aJUIEprUYECKUe peaKkluu, paHee peaKue, Ha
CETOIHANIHUN JeHL CTaald OOLIYHBIMM U YACTBIMH,
YTO HOJATBEPKAAETCS YBEIMUCHUEM YUCIa TOCIHUTA-
JIM3aIUH 110 TIOBOJTy aHA(UITaKCHH.

[IpoGnema amiepruu ycyryomnsiercst 0ypHbIM pOCTOM
YKCITa HOBBIX JIEKAPCTB, 0€30MaCHOCTh KOTOPBIX HHO-
I7la WCCIIE0BaHa HEMOMHOCTBIO M WX TPHUMEHEHHE
COTIPOBOYK/IAETCST BOBHUKHOBEHHEM HEKETaTeIbHBIX
JICKAPCTBEHHBIX AJICPTHYESCKIX PEaKITHIA.

JmarnocTrka MeAMKaMEHTO3HOH ayljiepruu TpedyeT
CUCTEMHOI'0 METOJUYHOTI0 MOAX0/AA: JOCKOHAIBHOTO
cOopa aJIeproJIoruaeckoro aHaMHe3a v MpOBECHUS
COOTBETCTBYIOIIUX MPo0 - in vivo u in vitro. [log
aruioi EBporelickoil acconuanuu ajuieprojioroB u
KIIMHUYECKIX HMMYHOJIOTOB pa3padoTaH OMPOCHHK,
KOTOPBIN 00€CTIeUnBACT CTAaHAAPTHYIO TUPEKTUBY JUTS
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cOopa JIeTaIbHOTO aJIepProJIornyeckoro anamuesa. C
YUYETOM PErHOHAIBHBIX 0COOEHHOCTEH aBTOpaMH CTaTbU
COCTAaBJICH YIIPOLLECHHBIN BApUAHT OIPOCHUKA, KOTOPBIA
BHECEH B HCTOPUH OOJIC3HU MAIMEHTOB YHUBEPCHUTET-
CKOM KIIMHUYECKOM OONBHUIIBI UM. VIB. J[[xaBaxuiiBuim
Y TI03BOJISIET OIPENENNTh pUCK Tpynnsbl. [Ipy BeLsBIIE-
HHU aJUIePrHYeCKON PEAPACTIONOKEHHOCTH OOJIBHOTO
K 00CTIEI0BAaHUIO TTOJKITFOYAETCSI aJIJIEProJIor, KOTOPbI
MPOBOMUT MPOOHI in Vivo | in Vitro.

HCpBI/I‘IHLIC pe3yjbTaThl NPUMCHCHUA JaHHOTO
OINPOCHMKA B KJIMHUKE MOKA3aJIH IMOJIOKHUTEIBHYIO
JUHAMUKY B BLIABJICHUU IMAIUCHTOB I'PYIIILI ITOBBI-
IIEHHOT'O0 pUCKaA, YTO IMO3BOJIACT MOAKIOYUTE K 06-
CJIEJIOBAHUIO AJLIEProJIOra U IPEA0TBPATUTh PA3BUTHE
aIJIEPTUYECKUX OCII0KHEHUI.
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THE STUDY OF MELATONIN PROTECTIVE ACTIVITY ON PANCREATIC B-CELLS
UNDER THE CONDITION OF ALLOXAN-INDUCED DIABETES DURING AGING

Kasradze! D., Tavartkiladze? A., Kasradze® M., Nozadze' P.

'Thilisi State Medical University, Laboratory of Clinical Skills, Thilisi,
’Georgia; St. Luke's Georgian-Dutch Clinic, Thilisi, Georgia,
SKlaipeda University, Health Sciences Faculty, Lithuania

Diabetes Mellitus is still an important problem in medi-
cine. Beyond the age of 60-70 Diabetes Mellitus (type 2)
is revealed in 10% [15]. The two metabolic defects that
characterize type 2 Diabetes Mellitus are the derange-
ment in B-cell secretion (synthesis and extrusive) of
insulin, and a decreased response of peripheral tissues
to insulin. Reduced responsiveness of peripheral tissues
(insulin resistance) is the major factor in the development
of type 2 Diabetes Mellitus. The molecular bases of in-
sulin resistance are not clear. There may be a decreased
number of insulin receptors in the cell plasmatic mem-
branes of peripheral tissues, and/or impaired postrecep-
tors signaling by insulin, changes in adipokine effects
and etc. At the first phase of resistance insulin secretion
and its blood level are increased. Later, with aging, of
B-cells exhaustion occurs followed by their dysfunction,
and, correspondingly, insulin deficiency.

The causes of insulin deficiency and deranged insulin
secretion (synthesis and extrusive) are not completely
clear. Their pathogenesis still remains obscure. It is
important that the chronic conditions of glycemic
load, lipid loading, and increased workload cause the
mobilization of B-cells reserves and, correspondingly,
promote the occurrence of secretory-extrusive func-
tions intensity in mentioned cells, followed in certain
cells (especially in old organisms) by irreversible
changes [6-8]. Importantly, neural-vagal regulation is
decreased during the age, which is followed by B-cells
dysfunction as well [5]. Besides, Diabetes Mellitus
(type 2) is the result of multiple genetic defects (very
rare mutation in glucokinase gene on chromosome
7 — in monogenic forms of diabetes, point mutations
in mitochondrial DNA — in “mitochondrial diabetes”,
and etc.), the obvious risk of which is increased by en-
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vironmental factors and first of all — by western life-style
characterized by overfeeding (especially by high-caloric
meals — carbohydrates and lipids, which are followed by
high content of glucose and free fatty acids in blood),
low physical activity, obesity and etc. [9,15].

According to the all above-mentioned, the search for ev-
ery potential factor to prevent pancreatic 3-cells’ damage,
and consequently, to avoid the development of Diabetes
Mellitus (type 2), is of high interest [1-4,13].

Melatonin is one of the oldest substance evolutionary.
Melatonin is found in all living organism among plants
and mushrooms as well. Melatonin (main hormone of
pineal gland) has a great physiological role in animal
organisms. It is considered as a strong antioxidant; it also
has immunomodulate, genoprotective, cytostatic activity
[10-12,14]. It is know, that a moderate number of melatonin
receptors is presented on pancreatic -cells’ membranes,
and in the pancreatic B-cells as well [14]. These receptors
promote the normalization of insulin secretion under the
condition of Diabetes Mellitus (type 2).

Material and Methods. The aim of our research was
to study the influence of melatonin on pancreatic B-cells
under the condition of alloxan-induced Diabetes Mel-
litus —especially in old age, when the mentioned disease
frequently takes place. 56 male white rats were used in
the study. Two age groups were selected: adult period of
life and late senescent period of life. This number of rats
was divided into three groups: I — experimental group
(10 adult and 10 old animals), I — experimental group
(10 adult and 10 old animals), and III — control group (8
adult and 8 old animals). On the 1* day of experiment
the animals of I and II experimental groups were injected
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with alloxan at a single dose of 60 mg/kg (into the tail
vein) for Diabetes Mellitus induction. The animals of 11
experimental group were also given melatonin (0,15mg/
kg) daily during the 14 days. During the experiment 2
old rats from I experimental group died. In Il — control
group the intact animals have been used. After stopping
of the experiment (15" day), under the ether narcosis the
animals were sacrificed. The tissue taken from pancreas
has been processed for electron microscopy. Ultrastruc-
tural study was performed using electronograms. In each
experimental case 100 B-cells have been studied.

Results of research were studied statistically using
computer program SPSS v.12.

Results and their discussion. The results of ultra-
structural study of pancreatic B-cells of all animals
(10 adult animals and 8 old animals) from I experi-
mental group have shown that B-cells’ mitochondrial
matrix is extremely paradoxical; in some foci the
vacuolization of matrix and lysis are prominent; in
other sites — homogenization occurs and granular-
ity is lost; crysts undergo dislocation, deformation,
aggregation, homogenization, fragmentation and
disorganization with amputation; the mentioned
changes are more prominent in old organisms, than
in adult ones. The intermembranous space is mark-
edly widened; the outer membrane of many of mito-
chondria is distracted and, correspondingly, complete
disorganization of mitochondria is evident (Fig. 1),

paradoxical; in some foci the vacuolization of matrix
and lysis are prominent, in other sites — homogeniza-
tion occurs and granularity is lost; crysts undergo dis-
location, deformation, aggregation, homogenization,
fragmentation and disorganization with amputation;
the outer membrane of many of mitochondria is dis-
tracted. Electron microscopy: x 80 000, JEM-1200ex.
Adult white rat. I experimental group
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especially in old organisms (Fig. 2). The membranes
of granular endoplasmatic reticulum (GER) are mark-
edly fragmented and disorganized (Fig. 3), the number
of GER membrane-attached and free ribosomes and
polisomes is significantly decreased and their disso-
ciation is prominent. At many sites of old organisms
the parallelism of GER membranes is lost; there is a
markedly decreased number of free ribosomes and
polisomes, and in some foci their “nonorganized”
association may be present. The Golgi apparatus is
reduced: markedly is decreased the number of mem-
branes, in digtosomas significantliy is decreased the
number of cisterns, vacuoles, and vezicles. In some
cases (generally, in old organisms) the full destruction
of Golgi Apparatus is present. The number of secre-
tory granules is markedly decreased, and in part of
them there is a prominent damage of outer membrane;
in addition — the stagnation of secretory granules is
revealed; the mentioned processes are more prominent
in old organism, than in young ones. In some cases
(in the animals of both ages) the nucleus is picnotic,
in some PB-cells irreversible changes are prominent
(Fig.4, 5).According to the all above-mentioned, we
can conclude, that the extreme situation (for B-cells)
causes the mobilization of B-cells reserves, and in time
“exhaustion” of mentioned cells occurs followed by
B-cells-injury, and in some cases irreversible changes
develop as well. The mentioned changes are more
prominent in organisms of late senescent period of
life than in organisms of adult period of life.
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Fig. 2. Pancreatic f-cell s mitochondrial matrix is extremely

paradoxical; in some foci the vacuolization of matrix and
lysis are prominent, in other sites — homogenization oc-

curs and granularity is lost; crysts undergo dislocation,

deformation, aggregation, homogenization, fragmentation

and disorganization with amputation; the intermembranous

space is markedly widened; the outer membrane of many of
mitochondriais distracted and, correspondingly, complete dis-

organization of mitochondria is evident. Electron microscopy:

x 80 000, JEM-1200ex. Old white rat. I experimental group
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Fig. 3. In the pancreatic p-cell the membranes of
granular endoplasmatic reticulum are markedly
fragmented and disorganized.

Electron microscopy: x 75 000, JEM-1200ex. Adult
white rat. I experimental group
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Fig. 4. In the pancreatic p-cell the stagnation of secre-
tory granules is revealed, the nucleus is picnotic, and
irreversible changes are prominent.

Electron microscopy: x 36 000, JEM-1200ex. Adult
white rat. I experimental group

Fig. 5. In the pancreatic [-cell the nucleus is picnotic, and severe irreversible changes are prominent.
Electron microscopy: x 36 000, JEM-1200ex. Old white rat. I experimental group

The results of ultrastructural study of pancreatic
B-cells of animals from II experimental group have
shown that ultrastructural pictures in 9 adult and
in 8 old animals were practically normal (p<0,01).
Mitochondrial matrix of most part of B-cells from
both age groups is orthodoxical, outer membrane
is unchanged, the integrity of outer membrane is
preserved (Fig. 6), whereas in some mitochondria of
old rats the matrix undergoes mosaic loosening, there
are random lysis and vacuolization as well. In most
part of mitochondria outer membrane is unchanged,
the integrity of outer membrane is preserved; but in
some cases, mostly, in old organisms the destructed
mitochondria are revealed. Ultrastructural conditions
of mitochondria in 88% of B-cells in both age groups
were practically normal (p<0,01). In general, B-cells
GER membranes are unchanged as compared with
the control cases, the number of GER-attached and/
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or free ribosomes and polisomes is unchanged as
well (Fig.7). But in some cases, particularly in old
organisms, there is prominent fragmentation and
disorganization of GER membranes. Ultrastructural
conditions of GER membranes in 80% of B-cells in
both age groups were practically normal (p<0,01).
Golgi apparatus is not reduced, but in some cases of
old organisms Golgi apparatus was reduced; ultra-
structural conditions of the mentioned apparatus in
86% of B-cells in both age groups were practically
normal (p<0,01). In most of B-cells the number of
secretory granules is the same as in control cases,
but in old organisms in certain part of B-cells the
number of secretory granules is decreased, and
there is a prominent polymorphism — some secre-
tory granules are more mature, and some are less
mature (Fig.8). Ultrastructural conditions in 83%
of B-cells of both age rats were practically normal
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(p<0,01). From all the above-mentioned it is evi-
dent, that ultrastructures of pancreatic B-cells of
animals from II experimental group in both age

oy

Fig. 6. Mitoxondrial matrix of pancreatic f-cell is
orthodoxical, outer membrane is unchanged, the
integrity of outer membrane is preserved.
Electron microscopy: x 160 000, JEM-1200ex. Adult
white rat. Il experimental group

e L A

Fig. 8. In pancreatic f-cell is prominent the polymor-
phism of secretory granules; the part of granules is
more mature, and the other part — less mature. Elec-
tron microscopy. x 240 000, JEM-1200ex. Old white
rat. Il experimental group

The results of ultrastructural study of p-cells of
animals from III experimental (control) group of
both age groups have shown that B-cells contain
many mitochondria, large part of which has a
round form and finegranularity matrix (Fig. 9),
whereas small part of them have a rod-like form
and a dence matrix; in some B-cells the number
and length of cryst are markedly decreased as
compared with the norm; localization of crysts
is not strongly orientated. In general, granular
endoplasmatic reticulum is moderately prominent
(Fig. 10), and contains vesicular structures and
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groups are markedly defended against the damage,
which suggests that melatonin has a protective
activity on pancreatic -cells.

Fig. 7. In pancreatic p-cell the membranes of granu-
lar endoplasmatic reticulum (GER) are unchanged
as compared with the control cases, the number of
GER-attached and/or free ribosomes and polisomes
is unchanged as well. Electron microscopy: x 240 000,
JEM-1200ex. Adult white rat. Il experimental group

Fig. 9. Pancreatic [f-cell contains many mitochondria,
large part of which has round form and finegranular-
ity matrix.

Electron microscopy: x 36 000, JEM-1200ex. Adult
white rat. Il experimental group

short tubules. On GER membranes the number
of ribosomes is moderate. Golgi apparatus is
situated near the nucleus, and is composed of
smooth membranes, cisterns and the full number
of vesicles; the mentioned apparatus is situated
near the nucleus, and has boat-like or ring-like
forms. In old organisms the Golgi complex is well
defined as well (Fig. 11). The number of secretory
granules is well prominent in cytoplasm; in same
cases there are two prominent types of granules
(especially in old organisms): mature granues and
premature small granules (Fig. 12).
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Fig. 10. Pancreatic p-cell s granular endoplasmatic
reticulum is moderately prominent.

Electron microscopy: x 36 000, JEM-1200ex. Adult
white rat. Ill experimental group

Fig. 11. In pancreatic [-cell the Golgi apparatus is
well defined.

Electron microscopy: x 36 000, JEM-1200ex. Old
white rat. Il experimental group

Fig. 12. In pancreatic p-cell two types of secretory granules (mature granules
and premature small granules) are prominent.
Electron microscopy: x 36 000, JEM-1200ex. Old white rat. I1l experimental group

To summarize: 1. In different conditions preserving
normoglycemia pancreatic B-cells completely and
permanently mobilize functional reserves; in time
the exhaustion of mentioned cells occurs and begins
their damage; in the final, in pancreatic B-cells oc-
curs metabolic conflict, and, in addition, irreversible
changes become prominent in certain cells (especially
in old organisms) [5-8]; 2. Chronic loading conditions
cause the secretion (secretory-extrusive) functions
intensity in pancreatic B-cells that is more prominent
in older organisms; at a definite period following the
chronic loading insulin secretion in old organisms is
impeded and in some cells irreversible changes are
developed. The main cause of all above-mentioned
is the following: in extreme situations the synthesis
of shock-stressed proteins that block the cell injury is
impeded, and reserves of repair are limited. Therefore,
intensification of damaging processes of pancreatic
B-cells in old organisms is more prominent than in-
tensification of repairing processes. All these create
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“excellent” background for the occurrence of dysfunc-
tion of pancreatic B-cells, and, correspondingly, for the
development of Diabetes Mellitus (type 2) in old age;
3. Melatonin has a protective activity on pancreatic
B-cells. Scientific researches reveal very important
parallels between the occurrence of Diabetes Mellitus
(type 2) and peculiarities of melatonin biosynthesis.
It is known, that in plasma and urine of patients with
Diabetes Mellitus (type 2) rates of melatonin and
melatonin sulfate are decreased. At the same time the
clinical course severity of Diabetes Mellitus (type 2)
is in direct correlation with the decrease of melatonin
and its sulfate rates in blood plasma and urine. The
risk of development of Diabetes Mellitus (type 2)
increases with aging. Besides, it is known, that the
production of melatonin decreases with aging as a
result of the development of involutive processes in
the pineal gland. It is characteristic of Diabetes Mel-
litus the elevation of lipid peroxidation; because of
this fact, there is prominent colossal production of free
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radicals in organism; at the same time the activities of
antioxidant enzimes such as glutathionperoxidase and
superoxiddysmutase are impaired, which markedly
increases the risk of tissue injury in organism. Mela-
tonin is considered as a strong antioxidant [10-12]
and a main regulator of activities of glutathionper-
oxidase and superoxiddysmutase. Correspondingly,
the rate of decrease of above-mentioned enzymes
in blood plasma is in direct correlation with the
decrease of melatonin rate. Besides, the circadian
rhythm of glucose level in blood plasma is in
indirect correlation with melatonin biosynthesis
and secretion — the picks of high level of glucose
in the blood plasma correspond to light and dark
periods of the day (mentioned circadian rhythm of
glucose is also prominent under the condition of
organism’s starvation during the 72 hours), whereas
on the one hand melatonin secretion takes place in
night-period, and on the other hand synthesis and
secretion of melatonin is markedly impeded under
the hyperglycemic condition.

Melatonin has a high pancreatic B-cells-protective
activity. We recommend that melatonin be taken
with anti-diabetic drugs, especially in senescent
period of life.
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SUMMARY

THE STUDY OF MELATONIN PROTECTIVE
ACTIVITY ON PANCREATIC B-CELLS UNDER
THE CONDITION OF ALLOXAN-INDUCED
DIABETES DURING AGING

Kasradze' D., Tavartkiladze? A., Kasradze® M.,
Nozadze' P.

IThilisi State Medical University, Laboratory of
Clinical Skills, Thilisi, *’Georgia, St. Luke s Georgian-
Dutch Clinic, Thilisi, Georgia; Klaipeda University,
Health Sciences Faculty, Lithuania

The aim of our research was to study the influence of
melatonin on pancreatic B-cells under the condition
of alloxan-induced Diabetes Mellitus — especially in
old age, when the mentioned disease frequently takes
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place. 56 male white rats were used in the study. Two
age groups were selected: adult period of life and
late senescent period of life. This number of rats was
divided into three groups: I — experimental group (10
adult and 10 old animals), I — experimental group (10
adult and 10 old animals), and III — control group (8
adult and 8 old animals). On the 1% day of experiment
the animals of I and II experimental groups were in-
jected with alloxan at a single dose of 60 mg/kg (into
the tail vein) for Diabetes Mellitus induction. The
animals of II experimental group were also given me-
latonin (0,15mg/kg) daily during the 14 days. During
the experiment 2 old rats from I experimental group
died. In III — control group the intact animals have
been used. After stopping of the experiment (15" day),
under the ether narcosis the animals were sacrificed.
The tissue taken from pancreas has been processed
for electron microscopy. Ultrastructural study was
performed using electronograms. In each experimen-
tal case 100 B-cells have been studied.. Results of
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research were studied statistically using computer pro-
gram SPSS v.12.The results of ultrastructural study of
pancreatic -cells have shown that in mentioned cells
of animals from I experimental group ultrastructural
peculiarities are markedly changed as compared with
the norm, and B-cells’ injury (in some cases — irrevers-
ible changes) are prominent. The mentioned changes
are more prominent in old organisms, than in adult
ones. In most of pancreatic -cells of animals from I1
experimental group ulstrastructural peculiarities are
not changed as compared with the norm: ultrastruc-
tures of B-cells of animals from II experimental group
in both age groups are markedly defended against the
damage, which suggests that melatonin has a protec-
tive activity on pancreatic f-cells. We recommend that
melatonin be taken with anti-diabetic drugs, especially
in senescent period of life.

Key words: melatonin, pancreatic B-cells, alloxan-
induced diabetes mellitus, aging.

PE3IOME

W3YUYEHHUE NPOTEKTOPHOM AKTUBHOCTH MEJIATOHUHA
B MTAHKPEATUYECKHUX B-KJIETKAX HA ®OHE AJIVIOKCAHOBOI'O
CAXAPHOI'O JUABETA B BO3PACTHOM ACIIEKTE

Kacpanze! /I.I., Tapaprkuianze’ A.T., Kacpanze® M.I., Hozanze! TLA.

"Tounuccruii 2ocydapcmeenblii MEOUYUHCKULL YHUBEPCUMEm, 1a00pamopus KIUHUYECKUX HABbIKOS,
’I'pyzuno-eonianockas kaunuka um. Ceamoeo Jlyxu, Tounucu, I pysusi;
IKnatineockuil ynugepcumem, axyivmem HayKk 30pasooxpanenus, Jlumea

Lenpro nccnenoBaHus SIBIJIOCH H3YUECHUE TPOTEKTOP-
HOU aKTUBHOCTH MEJIATOHWHA B TAHKPEATUUECKUX
B-kyeTkax Ha (POHE AJJIOKCAHOBOI'O CAXapHOI'O JiUa-
Oera ¢ yueToM Bospacta. [ljist IKCIepuMeHTa 0TO-
OpaHbl 56 )KUBOTHBIX. McciienoBaHUs IPOBOIUIIHCH
Ha OeNbIX KpbICaX 3peoro M IMO3JHeCTap4YecKoro
nepuoaoB xu3HU. XKuBotHeiM I u Il sxciepumen-
TaJIbHBIX TPYMI MPOU3BOIUINA OJHOPA3OBYIO HHB-
SKIIMIO aJUIOKCcaHa B Jjo3¢ 60 MI/KT B IIEPBBIH eHb
JKCIIEPUMEHTA; )KUBOTHBIM II 3kCriepuMeHTanbHOM
TPYINOBl TOTOJTHUTEIBHO BBOJUIN TaKKE Mela-
TOHUH B f03¢ 0,15 MI/Kr eXeIHEBHO; KOHTPOJIEM
CJIy’)KWJIM MHTAaKTHbIE )KUBOTHBIE III 3KcriepumeH-
TaJbHOUW TPYHIBI. DKCIEPUMEHT MPOJOIKANICS B
teueHue 14 nueir. 3a6op marepuana (maHkpeac)
OCYILIECTBISIN Ha 15 meHb skcrepuMenTa. Mare-
pHaT TOTOBIJIM JJIs1 DJIIEKTPOHHOU MUKPOCKOIIHH.
B kaxaoMm SKCIEepUMEHTAIBHOM ClIydae HU3ydasd
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no 100 B-xnerok. s cTaTUCTHYECKOTO aHaIU3a
OblJIa MCIOJIb30BAaHA KOMIIBIOTEpHAs IporpaMMma
SPSS v12.

HccnenoBanus nokasanu, 4ro y kpsic I rpynnst B
B-kneTkax yapTpacTpyKTypHas KapTHHA PE3KO U3-
MEHSIETCS B CPABHEHMM C KOHTPOJIEM; U3MEHEHUS
oKazajuch 0oJjiee YETKO BBIPaXXEHBIMU y KPbIC
II03/lHECTapUeCcKoro nepuoja xu3Hu. Cpenu Kpbic
II rpynmel B mofasisitonieM OOJBITUHCTBE CIy4acB
YABTPACTPYKTYpa B-KIETOK MPAKTHUECKH HE OTIIH-
yajachk OT KOHTPOJIS; OHU OKA3JIMCh 3aIUILEHHBIMU
OT MOBPEXKJICHHUs], YTO YKa3bIBAET HA IPOTEKTOPHYO
AKTUBHOCTh MEJIATOHUHA.

Pe3ynbrarhl SKCriepuMEHTa YKa3bIBAIOT Ha IeJie-
CO00pa3HOCTb BKIIIOYEHHS MEJIATOHMHA B KOMILIEKC
AHTHUAMA0ETUYECKON TEePaIHH.
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CTPYKTYPHASA PEAKIIUA KAPAMOMHUOLIUTOB
HA ®U3UYECKHUE HATPY3KHU PA3JIMUYHOM MPOJOKUTEJILHOCTH

Cynaranosa T.C.

Aszepbatiodicancruti MeOuyuHCcKull yrusepcumem, kageopa anamomuu uenogexa, baxy, Azepoaiioican

B mocnennue roapl onpeaenuiach TEHICHIIUS
MIePEOCMBICITCHHS BIUSHUS (HU3MIECKUX HaArpy30K
Ha OPTaHW3M C TOYKH 3PCHHS HEOJHO3HAYHOCTHU
CTPYKTYpPHO-(PYHKIIMOHATHHBIX TTOCIICICTBHH. boiee
TOTO, TIOSBUJIOCH W IIMPOKO OOCYKIAeTCsl TIOHATHE
«MHIYTHpOBaHHAS (PU3MYECKUMHU HArpy3KaMu -
JIATAIUS TIPABOTO KEMyA0dKa - KapAHOMHUOIIATHS,
HYy)KJaroIeecs B OMpeaeIeHHnH MOP(OIOTHIECKOT0o
skBuBajieHTa [11,15]. OqgHOBpEeMEHHO BO3pOC WHTE-
pec k pa3paboTkaMm mporpaMMbl (PH3UUIECKON pea-
OWJINTAIINH TIAITICHTOB C XPOHUYICCKOU TaTOIOTHEH
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JIETKUX ¥ MHOKap/1a, BKIFOYCHUIO OCTOBBIX HATPY30K
B 03/I0POBHUTEIBHBIA KOMIUICKC Y JIHII, HAXOISIHXCS
B TPYIITIE PUCKA TI0 CEPJICUHO-COCYIUCTOMN MaTONOTHH
(M30BITOYHBIA BeC, BO3pacT, mMpodeCCHOHATLHBIC
pHUCK-(DaKTOPBI), ITO TPEOYET ACTAIBHBIX HAYTHBIX
000CHOBaHUH, B TOM YHCJIC W 3HAHUH MOp(]OIOTH-
YECKHUX MPEANOCHUIOK OBPEIKICHUS, KOMIICHCAITUH
1 aganranyd [8].

W3BecTHO, 4TO HHAYNHpPOBaHHAS (HU3UUECKUMH
Harpy3KaM# THIIEPTPOGHUS CepASTIHON MBIIIIIHI 00e-
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CIICYMBACTCS MHTCHCU(UKAIMEH a3pOOHOTO JIbIXaHUS
OopraHa U OICHMBACTCS KakK (PU3UOJOTHUCCKH IIeie-
cooOpas3Has amanTuBHas peakuus [2,4,7]. MHoro-
YUCJICHHBIC 3KCIEPUMEHTAJIbHBIC UCCIICIOBAHUS
MPOBEJCHBI C IEJIbI0 BBISBICHUS ONTUMAIbHBIX
OMOJIOrMUYECKUX MOJIENIeH, UMUTHPYIOIIUX «HATPY-
304YHBIC» PEaKIUU y YeJIOBEKa, B TOM 4ucie Oer B
TpeAMIILIEC, TPOU3BOJILHOE BpAIllCHUE B KOJECE U
IJIaBaHUE - MOJICITH, ACCOIIMUPOBAHHBIE C TUIIEPTPO-
¢ueii Mmuokapaa nesoro xenygouka (3,10,15]. B o
e BpeMs KOMIICHCATOPHAs TUIIEPTPO(Us IPUBOTUT
K CHU)KCHUIO COKPATUMOCTH, a JUTUTEIIbHBIA AP PEKT
MIPOSIBIISICTCS B IPOTPECCUBHOM AUCHYHKINHU HA (OHE
JUCTPO(UU K MUKPOMHOMAJISIIIUU B MHOKAp/IC TIPaBO-
ro xemymaouka [4].

Haunbonee pacnpocTpaHeHHBIMH OHOJIOTHYECKUMU
MOJICIISIMH SIBIISTFOTCS TAOOPATOPHBIC KPBICHI M MBIIIIH,
MIPEUMYIIIECTBOM KOTOPBIX SIBJISIETCS KOPOTKHIA recTa-
IHUOHHBIN MEPUOJ, MHOTOILJIOJHOCTD, HOCTIKCHUE
3peIoro BO3pacTa B TCUCHUE MPUOIUZUTEIBHO 2 Me-
CSAIIEB, pa3Mep SKOHOMHUYECKUX 3aTpar. HemanoBakHO
TaKXe, 4YT0, HECMOTPS Ha HEKOTOPBIC PA3ITUYHS C ue-
JIOBEKOM B OMOJIOTHH COKPAIICHHUS, CTPYKTYPa U 0CO-
OCHHOCTH POCTa KapIMOMUOIIUTOB Y MBIIIEH U KPBIC
UJICHTUYHBI C TAKOBBIMU y yenoBeka [9,13,14].

B skcniepuMenTe UCTOb30BaHa MO PU3HUYECKOM
Harpy3ku y KpbIC C IIPOU3BOJIBHBIM BpalCHUEM KO-
neca (Rat voluntary wheel running) [12].

Ilenpro ucciaenoBaHusl sIBUJIAch OLCHKA CPaBHHU-
TeabHOTO MOP(O-PyHKIMOHATbHOTO 3 dekTa
Ha CTPYKTYpPY KapJHMOMHOIIUTOB M MapaMeTphl
KHCJIOTHO-IIIEJIOYHOTO COCTOSIHUS KPOBH Y KPBIC TPU
YMEPEHHOW ¥ JJTUTEIBHON (PU3NUECKON HArpy3Ke B
JKCIIEpPUMEHTE.

MarepuaJi u MeToabl. 15 1a00paTOpHBIX OECIOPOI-
HBIX KpBIC-CaMIIOB (BO3pacT - 2 Mecsla, UCXOHas
Macca Tena - 12012 1), pactpenensiinuck Ha 3 rpyn-
nel: | - B CTAaHAApPTHBIX KJIETKAaX MCIHOJIB30BAINCH
KaK HEaKTHUBHBIM KOHTpoib (n=5); Il - Harpy3ka B
MPOU3BOJLHO BpalamIiieMcs: koiece (n=5), Oer B
TEUCHHE OTHOTO MecsIa Mo 2 yaca 3 pas3a B HEJCIIO;
III - nnuTenpHas Harpy3ka (Oer B TeUEHUE ABYX Me-
cA1eB 1Mo 2 yaca 5 pa3 B Hefleno) (n=5).

BnaxuocTs B IIOMCIICHHHN MU KJICTKE COCTaBJIAIa

0Ko110 59%, TemMmepaTypa noJaepKuBaIach Ha ypoB-
He 22°42,5°C, ¢ 12-4acoBBIM CYTOYHBIM ITHKIIOM.
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CraHJapTHBIM pallMoH MUTAHUS U BOAY TOIydYald B
u30bITKe ad libitum. Bee npotietypsl Ha )KUBOTHBIX, B
TOM YHCIIE M HBTaHA3HIO, BBITIOIHSIIA B COOTBETCTBUH
C TIPOTOKOJIAMHU KOMHCCHH T10 3TUKE MIHCTHTYyTa MOp-
(domoruu um A.H. Hatumsunm, TOunucu.

Yemanoesxa «epawaioweecs xoneco» u npomoxon
@usuuecroi naepysxu. Kamepa ¢ BpamarmmumMcs
kosecoM (D=50 cm) mpukperieHa K yCTOHYUBOI
onope. Koneco ¢ obenx CTOpOH OTpaHUYCHO OpPT-
CTEKJIOM, TPHUCIIOCOOICHHBIM JIJIsl HAOJIIOJCHUS 3a
IMOBCACHUEM KUBOTHBIX; JJHO YCBIIIAHO OIIUJIKAMH,
B KoJIece MOMEIIAJMCh Mo JiBe Kpbichl. Komeco 3a-
MYCKaJIOCh MPOU3BOJbHO. [Ipu paspaborke moxenn
U KaMEpbl PYKOBOJACTBOBAJIMCH PCKOMCHAALIUAMU
Legerlotz, Elliott u coasr. [12], Campden Instruments
Ltd monens 8085 (2008). CkopocCTh MPOU3BOIBHOTO
BpallleHUs paBHsIACh NPUOIM3UTEIHLHO 2000/MUH U
paccuuThiBanach mo Gopmysie:

V=nD/t, rae
n — 4uciI0 000pPOTOB,
D — nuamerp koseca,
t — IIIUTEIBHOCTh DKCIIEPUMEHTA.

Onpezaensinm KUCIOTHO-1IeT09Hoe cocTogHue (pH) B
npoOax KpOBU MUKPOMETOIOM ACTpyTIa C HCTIOIb30Ba-
HUEeM HoMorpamM 3uraapaa-Anaepcena [ S]. Mizmepsim
CIIE/TYOIIHE TTapaMETPhI: KOHIIEHTPAIMIO BOIOPOIHBIX
MOHOB — pH; mapimaibHOE IaBJICHUE ABYOKHCH YIIIEPO-
na - pCO, (MM pr. cT). 1 Kucnopona - pO, (MM pT. CT.);
Oy(epHbie ocHOBaHHs KpoBu - BB M3kB/I1; nedunut
ocHoBaHuH — BE MaKkB/1 1 cTanjapTHbINA OMKapOoHaT —
SB makB/n1. KoHTposeM citysKisia KpOBb 5 « AHTAKTHBIX)
KPBIC € TOM e MaCCOM Tena.

DBTaHa3MI0 KUBOTHBIX OCYIIECTBISUIA BHYTPUOPIO-
NIMHHOM MHBeKIMei 300MI/Kr pacTBOpa reKceHara.
[Nocne n3BneueHus cepana MpOU3BOIIIH pa3aebHOE
B3BCIIMBAHUC BCEX CCPACYHBLIX KaMCpP IO METOAUKE
Muller B mogudukanuu Mnbuna [1]. @ukcamus
Marepuaia U3 MpaBoro M JIEBOTO KENYIOYKOB OCY-
mectBisiiack B: 1) 12% pactBope ¢popmanuHa ¢ mo-
cieyroleii 00padoTKoi U OKkpackol mapagpuHOBBIX
CpPE30B TeMaTOKCHIIMHOM U 303HHOM, THKPO(QYKCHHOM
o BaH [ m30ny, a Taxke o merony Cenbe; 2) 2,5% 3a-
Oydepennom pactBope nryTapanbaeruia (pH=7,34) ¢
nohukcanueit B 2% pacTBOpe YETHIPEXOKHCH OCMHUS
(pH=7,34) nipu t -4°C.

C 2J1eKTPOHHOMHUKPOCKONMYECKUX OJIOKOB TOJY-
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YaJld TOJyTOHKHE Cpe3bl, KOTOpPhIe OKPaIINBAIUChH
1% cHUpPTOBBIM PACTBOPOM TOIYHUJAMHOBOIO CHHETO
W CIY’KWJIM ISl TPUIETBHOTO OpUeHTHpOBaHus. B
9TUX K€ IIpelapaTax C [IOIepedHoro cpe3a MUOKapAa
OTIpENENsUIN MIIOTHOCTh PACTIONOKEHUS MBIIIEYHBIX
BOJIOKOH B T10JI€ 3PEHUSI METOJIOM IUIaHUMeTpuu. B
KayKJI0M cepuu OIBITOB cuuThIBaiUCh 10 momeit 3pe-
HUs. Pe3ynbTrarsl BBIpaKaluch B IPOIICHTAX.

YneTpaToHKHE Cpe3bl OCIIE JBOMHOIO KOHTPACTUPO-
BaHUsI U3y4ad 1 POTOrpadupoBaiv B IEKTPOHHOM
mukpockore Tesla BS-500 (Yexwus). Micnionb3oBaiiach
craructuaeckas nporpamma Microsoft Exell, paznu-

Y1 B CPABHUBAEMBIX IPYIINIaX CUUTAIUCH IOCTOBEP-
HeiMH Tipu p<0,05.

Pesyabrarthl u ux oocy:xknenue. Cneayer moadepk-
HYTh, YTO MOJIEJIb POU3BOJILHOTO BPAIIICHUS KOJieca
SIBJISICTCS (PU3UOJIOTHYECKOM (HArpy3Ka MBIIIIbI 110
¢dusnonornueckomy pexxumy) [12] HeMHBa3UBHOM U
KOHTPOJIUPYEMOI.

B pexxume ymepeHHO!H (pr3HUYeCKOi Harpy3KHy JaHHbIC
KHUCJIOTHO-IIEJIOYHOTO COCTOSIHUSA KPOBH YKa3bIBAOT
Ha aJIbBEOJISIPHYIO TUTTOBESHTHIISIIIUIO O€3 3HAUNTEh-
HOTO Jie(uIMTa OCHOBaHU (Tabnuma 1).

Tabnuya 1. Kuciomuo-uenounoe cocmosinue Kposu npu usuieckou Hazpysxe

Ten I'pynmnsi po, pCO, BE BB HbO, pH
JKUBOT. MM/BJ.CT. MM/BJ.CT. MJKB/JI MAKB/JI %
30 OTBIT 113,1+10,2 43,8+1,8 -3,5+0,4 13,2+1,8 95,5+0,7 7,35+0,01
KOHTP. 121,2+16,3 40,7+0,95 -1,4+0,52 23,840,2 99,2+0,32 7,38+0,01
60 OIIBIT 97,2457 48,3+1,5 -3,4+0,5 13,2+1,5 92,7+0,83 7,32+0,019
KOHTD. 118,6£17,2 40,3+0,92 -1,4+0,52 22,5+0,27 98,5+0,37 7,41+0,05

00CMOBEPHAsL PA3HUYA MeANCOY onblmom 1 Konmponem - p<0,01

B sTo01i cepun yBenmdeHa aOCOMIOTHASE Macca M MHAEKC MPaBOTo JKemyouKa (Tadnuma 2).

Tabnuya 2. Iokazamenu pazoenvHozo 836ewiuganus cepoya (M+m)

oxka3arean KonTpoanb YMmepenHasi Harpy3kKa

Bec mpaBoro xenyaouka (Mr) 192,34+6,12 290,78+11,04
p<0,01

Bec neBoro xemygouka (Mr) 412,68+11,25 428,23+14,45
p<0,001

[IporeHT mpaBoro KemyI0uKa 31,11+0,48 40,42+1,96
p<0,01

[TporLeHT JIeBOTO JKemyI0uKa 60,21+0,32 51,30+1,42

UucTelit Bec cepana (Mr) 665,42+18,01 781,39+21,14

Omnenka MOPQOTOTHISCKUX HU3MEHEHUU JIEBOTO
U TPaBOTO JKEJYJAOUYKOB BBISBUIA MOCTOSH-
HOE «COCYIIECTBOBAHHE)» IMATOJOTUUYECKUX H
KOMIICHCATOPHO-MPHUCIIOCOOUTENbHBIX PEAKIIHH
KaK B CTEHKE KPOBEHOCHBIX KalUIUISPOB, TaK U
B KapJIMOMHOIIMTAaX. PacnpeesieHue MbIIEYHbIX
BOJIOKOH B NPaBOM M JICBOM JKEIYJ0UKaxX IMpPH
yMEpeHHOU Harpy3ke ObLIO paBHOMEPHBIM IO OT-
HOIICHHUIO K KPOBEHOCHBIM cocCyJiaM. Pe3ynbTaTh
okpacku o Cellbe yKa3blBalOT Ha OTCYTCTBHUE
nudPy3HBIX 09aroB PyKCHHODHUIBHOU TUCTPO-
¢bum (puc. 1), XxapakTepHBIX I AJIUTEIHHOU
Harpy3KH.

© GMN

Puc. 1. Ymuepennaa naepyska. Muokapo npagoeo
arcenyoouxa kpuvicvl. Omcymcemesue 8 Muopuopuiiax
dyxcunogunvroi oucmpoguu. Cmpoma (hyxcuu no-
noaxcumensvra. Oxkpacka no Cenve. X 160
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B monp3y runeprpoduu KapIuOMUOIMTOB CBHUJIE-
TEJIBCTBYIOT YBEIWUYCHHUE BECa U MHJEKCA JICBOTO
1, 0COOCHHO, MPABOTO KEIyA0uKoB Ha 25-30%, a
TaKXKE€ CHHUKCHUC IIJIOTHOCTHU KapILI/IOMI/IOHI/ITOB B
nosie 3peHust Ha 15% mociie TpeHUPOBKHU B T€UEHHE
onHoro mecsa. COOTBETCTBEHHO yBEIUYUBAIOCH
pO,. IIpy InTeNbHOM HArpy3Ke B TEUEHUE JIBYX Me-
CSIEB OTMEYAJIOCh CHIDKEHUE a0COIFOTHOM MacChl U
HHJIEKCA JICBOTO Kelyaouka. MHOTHE HCCIeI0BaTeIn
OTMEYAIOT OOJIBIIYIO CTENICHb TUTICPTPOPUU IPABOTO
xemynouka [1,6] 3a cueT ycusieHHON paboThl MBbIIII-
IIbI BCIICACTBHE MEHBIIICH MacChl, TOHKOM CTCHKHU U
MCHBIIICTO 4YHCJia KaleI/IOMI/IOHI/ITOB B CpaBHeHI/II/I C
JICBBIM )KCJ'IYILO‘-IKOM.

WccnenoBarenu, u3ydaBiive BIUSHUE HArPy30K Ha
Cep/ICYHYI0 MBIIIIY, OJYCPKUBAIOT, YTO YPOBEHb
YCWIIMH B IepHroj1 Oera MoJIHOCThIO 3aBUCHUT OT MOJI0-
MBITHOTO YKUBOTHOT'O, OHU MOT'YT OBITh OTPAHHYCHBI,
JU00 yCUJICHBI U3BHE, OJTHAKO PEeabHO BMEIIATENbC-
TBa CO CTOPOHBI UCCIICIOBATEIISI HE IIPOUCXOUT, YTO
JIEMOHCTPUPYET HEJIOCTATOYHOCTh MOTHBAILIMH Y
*uBoTHOTO [11,15]. Co cBOE# CTOPOHBI, MBI MOXKEM
MOTYEPKHYTh, YTO B HAIIEM HAOJIOICHUHN KOMILIECKC
MOP(OJIOrHUECKUX U3MEHEHUM, YKa3bIBAIOIIUX Ha
pa3BUTHE UCTUHHOUN THIEPTPOPUN MUOKAPHA Ke-
JIyJ0YKOB, HAOIIOIAeTCS UMEHHO CIycTs 1 Mecsiy
MIPOU3BOJILHOTO Oera BO BPAIIArOIIEMCs KOJIece, B TO
BpeMs Kak 0oJjiee JUTUTeIbHAs Harpy3Ka HE IPUBOIUT
K yriyOnenuto runeprpodun Muokapaa. Rosa u co-
aBT. [14], Wang u coaBT. [ 15] cBA3BIBAIOT yKa3aHHYIO
JIMHAMUKY CO CHIDKCHHEM JIMCTAHIUK ITpodera B KO-
Jece, KoTopasi, TOCTUTast TUKa CIycTs 2-4 Henemu OT
10-15 km/neHb, yMeHbIIaeTCs 10 4 KM/JIEHb K KOHILY
2-MECSIMHOTO OIIBITA.

Puc. 2. Jlnumenvnas naepyska. Muoxkapd npasoco
HCENYOOUKA KPBICHL. [[eMOHCIPUpPYIOMCs ouasu nepe-
coKkpawgerusi Muoghubpuin ¢ ouciroxkayuetl [ — ouckos

(M)X 16000
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Habmromaemble HaMu pacpeHne 04aKKoB (hyKCH-
HOUIBHON AMCTpOUU MUOKap/a KENyJTOouKOB, a
TaKKe MHOXKECTBO CyOCErMEHTapHBIX KOHTPAKTYp Ha
JMEKTPOHOTpaMMax (puc. 2), 1Mo HaIleMy MHEHHIO,
CBsI3aHO C T€M, 4YTO BO3pocIIas HepaBHOMEpHas
Harpys3ka Ha MHOKap]l IpaBOTro KeIyJ04Yka B 3THX
YCIIOBUSIX CITY’KMT OCHOBOM CTaHOBIJIEHUS TaK Ha3bl-
BaeMOH «MHAYIMPOBAHHOHN (PU3NUECKON HArpy3Kou
KapJIMOMHUOTIATHI.

Takum 00pa3om, OLEHHUBAs Pe3yJabTaThl BIUSHUSI
(u3nueckoll Harpy3Ku Ha MHOKap/ JKeITyI0uKOB Ha
MOJIeJIU TIPOU3BOJILHOTO Oera BO BpalaroieMcst Ko-
Jece, MOXHO 3aKJIF0UUTh, YTO MOP(OTOrHIecKuii cyo-
CTpar runepTpoHuu MUOKapAa B 000UX JKEITyT0uKax
IIPOSIBIISIETCS. HEOJJHO3HAUHO, JOCTUTaeT MaKCUMyMa
ciycTs 1 MecsI Harpy3KH, YTO O3BOJISIET PACLIEHUTD
JIAHHBII PEKUM KaK TPEHUPOBOUHBIN. M3MeHeHuUs,
HaOJTI0IaeMbIC B CEPIICYHOM MBIIIIIE CIYCTS 2 MecsiIa,
YKa3bIBAIOT HA Pa3BUTHE MOPQOIOTUH «KOMILIEKCa
YTOMIICHUSI.
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SUMMARY

STRUCTURAL REACTION OF CARDIO-
MYOCYTES IN RESPONSE TO LOADING ON
VOLUNTARY RUNNING WHEEL

Sultanova T.

Azerbaijan Medical University, department of hu-
man anatomy, Baku, Azerbaijan

The aims of this study were to characterize the pe-
culiarities of structural reorganization of right and

left ventricular myocardium in response of physical

© GMN

load. Male laboratory white rats (2 month old) were
choused in free spinning running wheel (n=5) for
1 month and 2 month (n=5), non-running animals
(n=5) serve as control group. Blood acid-base bal-
ance and gases were carried out as tissue hypoxia
control by Astrup micromethod.

Heart weight and ventricular index were measured
after rats killing by overdose of intraperitoneally
injected pentobarbitone sodium. Cardiomyocytes
morphological response were studied by histologi-
cal and electron microscopical data, also by Selye
staining results.

Collecting data indicates that heart weight, cardiac
muscle fibre cross-sectional area and ventricular in-
dex are significantly greater after 1 month physical
load modeled by voluntary wheel running in this
group. Acid-base balance parameters suggest the
low tissues hypoxia and alveolar hypoventilation
level that provides a physiologically suitable model
to cardiac muscle hypertrophy in rats. In opposite, 2
month duration load acts on the right ventricular car-
diomyocytes, including fuchsinophilic dystrophia
and homogenization of myofibrils that we can ref-
ereed as “physical load induced cardiomyopathy” of
right ventricle, so we conclude that this is not physi-
ologically suitable exercise response.

Key word: physical loads, voluntary running wheel,
cardiomyocyts morphology.

PE3IOME

CTPYKTYPHASA PEAKLUSA KAPAUOMMUO-
OUTOB HA ®U3NYECKHUE HAT'PY3KHU PA3-
JUYHOH MPOJOIKUTEJIBHOCTH

Cyaranosa T.C.

Azepbanidsicanckuilt. MeOUYUHCKUL YHUSepCcumenn,
Kageopa anamomuu venosexa, baxy, Azepbaiioican

Lenb uccenoBaHus - XapaKTEPUCTUKA 0COOCHHOCTEH
CTPYKTYPHOU IIEpECTPONKN MUOKAp/1a PABOTIO U Jie-
BOTO KEITYJI0OYKOB CEp/illa Y MOJIOABIX KPBIC B OTBET
Ha (PU3UYECKYIO HATPY3KY.

15 GecrnopoHbIX MOJIOABIX KPBIC-CAMIIOB (BO3pAcCT

2 Mec.) MOMENIATUCh B KaMepy C MOHTHUPOBaHHBIM
KOJIECOM BpAIllEHUs CO CPOKOM HaOmomeHus — 1
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Mecan (n=5), 2 mecsna (n=5). KontponbHas rpyn-
na (n=5) - HeaKTUBHBIE KHUBOTHBIE. [Ipon3BOIBHAS
Harpyska JJIMTEIbHOCTBhIO 1 Mecsl MpoBOUIaCh
Oerom 1o 2 yaca 3 pasa B Heaemo (YMepeHHas1), Ipu
JIUTUTEIBHOCTHU 2 Mecslia — o 2 yaca 5 pa3 B HEJIEIIO
(nmuTenbHas).

I'myOuHy TKaHeBOW AUCTPOPHUU KOHTPOIUPOBAIH 1O
JIAHHBIM KHCJIOTHO-ILEJI0YHOIO COCTOSIHUSL KPOBU U
ra3oB [0 MUKpOMeToAy AcCTpyma ¢ COOTBETCTBYIO-
HIEH «YCJIIOBHO HOPMOI» OT KOHTPOJIbHON I'PYIIIIbI
KUBOTHBIX. [Ipon3BoIMIN pa3enbHOE B3BELIMBAHUE
cepaua. Mopdonoruioo uccieaoBaid M0 JaHHBIM
TUCTOJIOTMYECKON U 3JIEKTPOHHOMUKPOCKOIINYECKOM
KApTUHBI KapJJUOMHOLUTOB, & TAKXKE 110 pe3yJIbTaTaM
OKpacku 00pa31oB MHOKapaa o merony Ceisbe.

COBOKYIHOCTB pEe3yJbTaTOB HCCIEN0BaHUs yKa-
3pIBA€T Ha YBEJIWYEHHE MACChl cepiala M Keny-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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JIOYKOBBIX MHJAEKCOB OAUH MECSL CIYCTS IOCIE
yYMEpEHHOH HarpysKu, KOTOpble MpPHU 3TOM CBH/IE-
TEJIBCTBYIOT O HU3KOH CTeNeHU T'UIOBEHTUIIALINY U
JneUuIrTe OCHOBaHUH, YTO B CPABHEHUH C ITTUTEIIb-
HOH Harpy3Kkoi yKa3bIBaeT HA OTCYTCTBHE TKAHEBOU
THIIOKCHUU U (PU3UOTOTMYECKYIO L1e1eCO00pa3HOCTh
JaHHOMW Harpy3ku. [Ipu 2-MecsTYHOM IPOU3BOIHHOM
Oere nMMeeT MeCTO yBeJIMYEHUE MHJEKCa IpPaBo-
ro KEJIyA04YKa, BBIPAXKEHHOE HA IIpaBOrpaMMme Ha
(hoHe MHOXKECTBA CYOKOHTPAKTYP B 04aXKKOB (PyK-
cunopuiabHOU auctpoduu nmo Cenbe B IpaBoM
KEITyIOoUKe.

CuuTaeM, 4TO IJIUTENbHAsS HAarpy3ka Oerom B Mpo-
M3BOJIBHO BpaIaoNIeMcsl KoJiece MOYKET CIPOBO-
[UPOBATh «UHAYIIUPYEMYI0 (PU3UYECKON HATPY3KOH
KapAMOMHUOTIATUIOY TIPABOTO YKEITYI0UKA U HE MOKET
CUMTATHCS (PUBNOJOTUUECKH Ieecoo0pa3Hol Ha-
rpy304HOM peakiue.
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TREATMENT OF EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS
BY VITAMIN IN ANIMAL MODEL

Davitashvili D., Beridze M., Sanikidze T., Pavliashvili N., Mchedlishvili T.

Tbilisi State Medical University, Department of Neuromedicine,
Department of Medical Biophysics, Department of Pathophysiology, Thilisi, Georgia

As known, multiple sclerosis (MS) is a neurological
autoimmune disease in which autoreactive T cells
recognize myelin fragments as antigens, leading to
inflammation and demyelination in the central ner-
vous system (CNS). Repeating inflammation in CNS
triggers the oxidative stress reaction with release of
reactive oxygen and nitrogen spices, which can switch
the slow and continuous degenerative changes in the
brain and the spinal cord [3].

Recent studies have emphasized that the target of
inflammatory substrates and free radicals is not the
myelin sheath alone but rather the entire myelin-
axonal unit. Neuropathological studies have provided
evidence that acute structural damage to axons is a
prominent feature of MS lesions starting from the very
carly stages of the disease. The clinical importance
of the structural axon damage is underlined by the
close correlation between neuroradiological markers
of'axonal damage and the persistent neurological de-
ficiency in a given MS patient [10,14]. Thus, this is
the central issue to develop therapeutic strategies that
can prevent or repair axonal damage in MS.

Experimental autoimmune encephalomyelitis (EAE)
is a Th1 mediated inflammatory paralytic disease of
the CNS, which serves as a model of human demyeli-
nating diseases of the CNS such as MS [8,18].

If consider that in MS the autoimmune process acts si-
multaneously with degenerative mechanisms in which
the key role plays the oxidative stress the antioxidative
strategies gain the high importanse.
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Present study aimed to determine the effectivness
of anti-inflammatory and antioxidative treatment
with vitamins: E,C,D3 in EAE animal model of MS.
For this purpose we compared several blood serum
inflammatory markers, neurological deficiensy and
histopathological changes in untreated and treated
EAE animals.

Material and methods. Experiments were performed
using the eighteen, 9-13 week old, male Wistar rats,
which were kept in 6 cages with unrestrected supply of
rat cubes and water. All experimental protocols were
reviewed and approved by the Animal Care and Use
Committee of Tbilisi State Medical University.

Induction and Evaluation of EAE

Rats were anesthetized by inhalation anesthesia and
injected subcutaneously at the base of the tail with a
total volume of 100 pl MOG (emulsified in incom-
plete Myelin Oligodendrocyte Glycoprotein Peptide
Fragment 35-55) (SIGMA) (50 ug diluted in saline)
emulsified in incomplete Freund’s adjuvant (IFA;
Sigma-Aldrich), containing 0.02 mg LPS (SIGMA).
The clinical signs of EAE were scored by a masked
investigator as 0=normal; 1=piloerection; 2=loss in
tail tonicity; 3=hind leg paralysis; 4=paraplegia; and
S5=moribund.

Treatment and Serological Evaluation

After the exposition of disease the rats were divided
into 2 groups: 1st group (control) and 2nd group (ex-
perimental) with 9 rats in each group. Experimental
group was treated by vitamins: E,C, D, with daily
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dosage of 40 pg each during 7 consecutive days. All
experimental animals received a single daily sub-
cutaneous injection of the enlisted vitamins. Serum
(3ml) was obtained from all rats before and after the
exposition of disease and later in untreated control
and experimental groups on 7th day of immunization.
Enzyme-linked immunosorbent assay (ELISA) was
used for detection of pro-inflammatory cytokines: In-
terleukin-6 (IL-6), Interferon-y and anti-inflammatory
cytokine IL-10 (IL-10). The serum cytokine contents
were defined using the standard curve according to kit
instructions (Rat [FN-gamma, Rat IL-10, Rat —I1L-6
ELISA Kit R&D Systems).

Histology

MOGe-induced EAE rats were euthanized on day 10™
and perfused by intracardiac injection of paraform-
aldehyde (4%) and glutaraldehyde (1%) in PBS.
Transverse sections of the cervical, upper thoracic,
lower thoracic and lumbar region of the spinal cord
were stained with hematoxylin and eosin (H&E) or
Luxol Fast Blue-Periodic acid. Each section of spinal
cord was divided in anterior, posterior, and two lateral
columns. Each area showing the lymphocyte infiltra-
tion or demyelization was given a score of 1 with
potential maximum score of 16 for each rat.
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Statistics performed by SPSS-11.0 computer software.
All data were expressed as the mean value = SEM.
Mann-Whitney U-test was used for determining the level
of significance of differences between sample means.
Differences in total disease burden between groups
were also analyzed with general linear model based
on observed marginal means (post hoc tests, multiple
comparisons-Bonferroni). Spearman’s rank correlation
was used with significance at 0.05 level (2-tailed).

Results and rheir discussion. The outbreed Wister
line rats displayed the low susceptibility to EAE de-
velopment. After 2-3 days of immunization only 40%
of animals reached the score 1 (piloerection), the more
30% of rats reached the score 2 (loss of tail tonicity),
19% of rats reached the score 3 (hind leg paralysis) and
only 11% of animals achieved the score 4 (paraplegia).
All these animals manifested no weight loss. The rats
were equally distributed into untreated control and ex-
perimental groups (9 rats in each group). On 10" day of
EAE development the motor function deficiency stayed
unchanged in control group. Experimental group found
to have the amelioration of neurological functions com-
pared to control. Estimated marginal means of motor
function deficiency score were significantly different in
two groups (Fig. 1a and b).

(b)
Mauchly s Test of Sphericity

Estimated Marginal Means of MEASURE
At CONT_EXP

Estimated Marginal Means

The mean difference is significant at the 0. 05 level,

factor 1 (IFN-y)

Fig. 1. Comparison of the neurological deficiency in untreated control
and treated experimental group of EAE rats on 7" day of vitamin treatment

Histology

On 10™ day after transverse sections of the cervical,
upper thoracic, lower thoracic, and lumbar region
of the spinal cord 55.6% of control rats showed the
score 12 (spinal cord transverse sections with lym-
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phocyte infiltration and demyelization), 33.4% of
control rats found the score 14 and 11.2% of control
rats had the score 6. In experimental group 22.3%
of rats showed the score 6, while 44.5% of rats
had the score 4, and 33.2% of rats found the score
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3. Significant histopathological differences were
found between control and experimental groups
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expressed in estimated marginal means of score
(Fig. 2a and b).
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Fig. 2. Comparison of spinal cord transverse sections histopathology in untreated control
and treated experimental group of EAE rats on 7" day of vitamin treatment

Immunology

Significant differences were found between the serum
levels of IFN-y, IL-10 and IL-6 (p<0.05) before and
after the exposition of EAE. On 7" day of EAE onset
the serum levels of inflammatory cytokines IFN-y,
IL-6 and IL-10 were different in untreated control and
treated experimental group of rats, while control did
not reveal the significant differences against initial data

gained after the EAE onset. Serum contents of IFN-y, and
IL-6 found to be significantly decreased in experimental
group as compared to control and initial data. Serum IL-
10 was increased in experimental group against intact
rats’ data and control (Table). Positive correlation was
found between the IL-6 and IFN-y serum contents and
neurological deficiency in EAE rats (r=+ 0.53, p<0.02
and r =+0.49; p<0.01).

Table. Comparison of inflammatory cytokine serum levels
in different group of rats (Mann-Whitney U-Test, Asymp. Sig. (2-tailed))

Proinflammatory Intact animals EAE animals Untreated control Treatf:l ;ﬁgﬁlgmen-
Ki
cytokines n=18 n=18 =9 =9
IFN-y 50.0+1.45 *%202.6+4.78 302.3+2.89 *%]5].6+£2.38
IL-6 6.1+0.72 *#%209 3+].11 29.8+1.60 *20.14+0.87
IL-10 32.7+1.4 *21.2+1.31 20.0+0.83 **200.4+1.90

(n) Indicates to the number of animals
Numbers show the means (SEM)

* p<0.05 ** p<0.01

Previous experiments showed the much lower inci-
dence of EAE in the outbreed Wister rats in compari-
son with Lewis rats as they express the relative resis-
tance against myelin. Though, the induction of EAE is
possible [19]. As known, the first immune reaction of
CNS to the brain antigens is the expression of CD4 T
lymphocytes in glial tissue, which promote the release
of IFN- vy and IL-1p, the first cytokines of local im-
mune response. The direct effect of proinflammatory
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cytokines on the hypothalamus results in general im-
mune response with migration of leukocytes, damage
of'blood brain barrier (BBB) and perivascular infiltra-
tion of leukocytes at sites of inflammation [11]. We
found the elevated serum contents of IL-6, INF-y and
IL-10 in EAE rats compared to control as the similar
studies have found [4,16]. The immune attack on the
brain and spinal cord that occurs in EAE increases
the production of oxidants such reactive oxygen spe-
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cies. Reactive oxygen species (ROS) generated as a
result of the inflammatory process, are believed to
play arole in the pathobiology of EAE and MS. They
assist to the further damage of BBB, to the influx of
activated leukocytes, lipid metabolites and free toxic
radicals into brain tissue with induction of necrosis
and apoptosis [7]. The subsequent gliosis promotes the
formation of MS plaques and graduate development of
functional deficiency. The widespread enhancement of
autoimmune inflammation within the brain and spinal
cord leads to the exacerbation of clinical symptoms.
Thus, the important pathological mechanisms involved
in MS include immune-mediated inflammation, oxida-
tive stress and excitotoxicity. These mechanisms may
all contribute to oligodendrocyte and neuronal damage
promoting the disease progression. Oxidative stress may
kill cells and affect myelin proteins; free radicals may
disrupt BBB and enable the passage of inflammatory
cells from blood stream into brain parenchyma [17].The
evidence for oxidative activity in MS damage makes
the possibility to battle this activity with antioxidants.
Beneficial effect of Vitamin D3 on the extent of myelin
damage in EAE Levis rat models is suggested [6]. We
used the vitamins C, E, D, each of which is known to
have the prominent antioxidant activity. Resent studies
emphasized the role of vitamin D in MS development,
though, case—control studies with sufficient power on
patients with MS with respect to serum 250HD and
1,25-(OH)2D concentration are lacking. The CNS as a
target tissue for vitamin D metabolites is supported by
discovery of VDR (vitamin D3 receptor) in the rat fore-
brain, hippocampus, cerebellum, brainstem, spinal cord,
and perivascular tissue. It appeared that 1,25-(OH)2D
had effects on neurons, oligodendrocytes, as well as as-
trocytes, but the exact pathways of these effects remain to
be established [1,12]. In general, the influences of 1,25-
(OH)2D on these cells seem to be neuroprotective and
anti-inflammatory. The active form of vitamin D, 1,25-
(OH)2D, is a potent regulator of the immune system.
In EAE animal model the effect of 1,25-(OH)2D on the
acquired, antigen-specific immune response is initiated
by exposure of antigen in the groove of MHC class 11
molecules to T lymphocytes that results in proliferation
and cytokine production by antigen-specific T cells..
Two populations of T lymphocytes can be distinguished.
Thl cells produce IFN-y, a pro-inflammatory cytokine
that promotes macrophage activation and MHC class 11
expression. T helper 2 (Th2) cells produce interleukin
(IL)-4 and IL-5, promoting antibody production in par-
ticular IgE. Antigen-presenting cells can influence the
cytokine production profile of T lymphocytes upon an-
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tigen recognition [9]. By the production of the cytokine
IL-12, antigen-presenting cells can induce a shift towards
the Thl cytokine profile. Classical antigen-presenting
cells are so-called dendritic cells (DC), which are derived
from monocytes. They occur in almost all tissues of the
body and in large numbers in lymphoid organs where
they present antigen to T lymphocytes. 1,25-(OH)2D
inhibits antigen-induced T-lymphocyte proliferation
and prevents Th1 development in EAE. Mature DC are
necessary for the induction of Th1 response, particularly
by their production of the pro-inflammatory cytokine
IL-12. The production of IL-12 by DC is downregu-
lated by 1,25-(OH)2D, whereas the production of the
anti-inflammatory cytokines IL-10 is increased and the
production of TGF-f is unaffected. Thus, reducing of
IL-12 production by DC, 1,25-(OH)2D may inhibit the
development of pro-inflammatory Th1 cells. In addition,
the effect of 1,25-(OH)2D on macrophages contributes
to its immunomodulatory potential [15]. Macrophages
are crucial for the effector phase of EAE, the phase in
which actual tissue damage is caused by an immune
response. In EAE, macrophage depletion leads to the
complete suppression of clinical signs [2]. As mentioned
above, the free radical pathology and damage of BBB
play important role in progression of EAE and MS. In our
experiments we used the vitamin C to suppress the BBB
disintegration. As known, vitamin C is required for the
production of the protein collagen, which is found in the
tendons, skin, bones, cartilage, ligaments and blood ves-
sels. Collagen and vitamin C are necessary to maintain
blood vessel structure. Vitamin C also functions as an an-
tioxidant preventing the degradation of substances in the
body, and as a detoxifier reducing the toxicity of chemi-
cals [5]. One very important function of vitamin E is the
prevention of oxidation of lipid-based cell membranes.
This is very important because free radicals can alter
the DNA of cells by stealing electrons from their mem-
branes, contributing to disease. Besides protecting the
body from DNA damage, vitamin E also protects white
blood cells and this is essential for the formation of SOD
(superoxide dismutase), which is the key antioxidant of
the human body [13]. In our experiments the complex
action of enlisted vitamins was applied after induction
of EAE and resulted in decrease of inflammatory status
and neurological deficiency in experimental group. We
also detected the significant beneficial effect on histology
of spinal cord transverse sections in experimental group
against control. The gained results can be attributed to
the anti-inflammatory and antioxidant features of the en-
listed vitamins. Though, the EAE is only the approximate
model of human’s MS. The main message of this study
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is that vitamins can act on immunoregulatory molecules
by shifting the T1 immune response to less aggressive
T2 response and exert the antioxidant effects that may
benefit the immune aggression victims.
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SUMMARY

TREATMENT OF EXPERIMENTAL AUTOIM-
MUNE ENCEPHALOMYELITIS BY VITAMIN
IN ANIMAL MODEL

Davitashvili D., Beridze M., Sanikidze T., Pavliash-
vili N., Mchedlishvili T.

Thilisi State Medical University, Department of
Neuromedicine, Department of Medical Biophysics,
Department of Pathophysiology, Thilisi, Georgia

Study purposed to determine the effectivness of
vitamin treatment in experimental autoimmune en-
cephalomyelitis (EAE) animal model of multiple
sclerosis (MS) by comparing several blood serum
inflammatory markers, neurological deficiensy and
histopathological changes in untreated and treated
EAE animals.
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Eighteen, 9-13 week old, male Wistar rats were
immunised by 100 ul MOG injection. Clinical
signs of EAE scored by a masked investiga-
tor. After EAE exposition all rats were divided
equally as untreated control and experimental
group treated by vitamins (E, C, D3). Blood was
obtained from all rats before and after immuniza-
tion and on 7th day of treatment. ELISA method
was used to detect the serum cytokine contents
of IL-6, IFN-y, IL-10. On 10™ day of disease the
rats were euthanized and transverse sections of
spinal cord were divided in 16 areas with score
of 1 for each area showing lymphocyte infiltra-
tion or demyelination. Mann-Whitney U-test was
used for determining the level of significance of
differences between sample means.
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On 7" day of treatment neurological deficiency stayed
unchanged in control and was ameliorated in experi-
mental group (p<0.05). Significant histopathological
differences were found between control and experi-
mental groups on 10™ day of EAE. Serum levels of
IFN-y, IL-6 and IL-10 were elevated after exposition
of EAE against healthy rats, while on 7" day of treat-
ment the experimental group revealed the significant
differences as compared to untreated control. Positive
correlation was found between I1L-6 and IFN-y serum
contents and neurological deficiency on 7" day of
disease (r=+0.53, p<0.02 and r=+0.49; p<0.01).

Key words: experimental autoimmune encephalomy-
elitis, multiple sclerosis, C, D, E vitamin treatment, im-
munoregulatory molecules, serum cytokine contents.

PE3IOME

BUTAMUWHOTEPAIINSA DQHIUE®AJTOMUEJINUTA B SKCIIEPUMEHTE

Hasutamsuian I.T., bepunze M.3., Canuxuaze T.B., Ilapauamsuiau H.C., Muexaumsuian T.K.

Tounucckuii 2ocyoapcmeentulii MeOUYUHCKUL YHUGepCUmem, 0enapmameHrm HetpomeouyuHbl,
denapmamenm mMeOuyuHcKol buogusuxu, oenapmamenm namoguszuonoeuu, Toumucu, I pyzus

]_[eJ'H:IO HCCICA0BaAHUA ABUJIOCH OIPCACICHUC 3(1)-
(1)CKTI/IBHOCTI/I BUTAMUHOTEpAIIUN SHHG(i)aHOMI/IeJII/ITa
B SKCIICPHUMCEHTEC Ha KUBOTHBLIX MMOCPEACTBOM CpaB-
HCHUS HCKOTOPLIX MAPKEPOB BOCHAJICHUA B IJIa3MC
KpOBH, HCBPOJIOTUYCCKOI'O ,I[e(l)I/ILlI/ITa M TUCTOIIaTOJIO-
THYECKUX U3MECHCHUH Inpu JICYCHUU 1 0e3 meyeHusl.

OKcTepUMEHT MPOBOAMIM Ha 18 KppIcaX MYy>KCKOTO
nona inHun Wistar B Bo3pacte 9-13 Hexenb, KOoTO-
PBIX IMMYHU3UpOBanu nHbekuuen 100 pl muenun
OJIETOAEHAPOUUT IIneonporenHa. Knnuuueckui
CTaTyC KPbIC OMpENesin ciaenbiM MeToaoM. [lo-
cJie SKCTO3ULMH OOJIE3HHU, KPBIC Pa3AeNHIId I0-
POBHY Ha KOHTPOJIBHYIO M 3KCIEPUMEHTAJIbHYIO
rpynmbl. JKUBOTHBIX 3KCIIEPUMEHTAIBHON TPy
neuynnu komriekcoMm ButamuHoB (E+C+D3). Kposs
Ha McclleJoBaHue 3a0upalin y KpbIC 10 U TOCIe
MMMYHM3ALHUH, a TaKKe Ha CEIbMOW JIeHb Mocie
Hayajna yneyeHus. CoxepkaHue HUTOKUHOB IL-6,
IFN-y, IL-10 B nna3me KpoBH ONpeaesiif Mo Me-
tony ELISA. Ha necarsiii 1eHs nociie 3BTaHa3sun
CIIMHHOW MO3T KPBIC pa3feniii Ha 16 peruoHos,
OLICHUBAs KaXXIbli PErHOH BEJIWYMHOHN B Oamn c
onpeneneHneM JTUMGOUUTAPHON HMHPUIBTPALUH
U J€MUETNHU3ALNH.
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UcnonezoBanu Mann-Whitney U-tecT ai1st ycTaHOB-
JICHUS PA3NUYUN MEXAY CPEIHUMU BEIUYUHAMH.

Ha 7 nenb sedeHust B KOHTPOIBHOU IPYIIIE HEBPO-
JIOTHYECKUI eQUIUT COXpaHsuICs CTaOWIbHO, a B
JKCIEPUMEHTAIBHON IPYIIIE OTMEUAIOCh YIydllIeHne
(p<0,05). Ha 10 nenp 0oye3HU y KUBOTHBIX KOH-
TPOJILHOW M DKCIIEPUMEHTAIBHON TPy 0003HAYH-
JIMCh TUCTONaToIornueckue pasnuund. Conepkanue
uutoknHoB IFN-y, IL-6 u IL-10 B nna3me kpoBu y
9KCTIEPUMEHTANBHBIX KPBIC OKa3a710Ch OBBIIIEHHBIM
Mocyie pa3BUTHS SHLE(PATIOMUEIUTA B CPABHEHUH C
AQHAJIOTMYHBIMHU JTAHHBIMHU y UHTAKTHBIX KpBIC, a Ha
7 neHb JeueHus] OOHAPYKUIIUCH 3HAUNTEIbHbIE pa3-
JTUYUS MEXIY HKCIEPUMEHTAIbHON U KOHTPOJIb-
HOH TpynmaMmH: y KpbIC C dHIE(aToMHETUTOM
U HEBPOJOTHYECKUM Ne(PUIUTOM yCTaHOBIEHA
MO3UTUBHAS KOPPEIALUSI MEXKIAY COAEpKaHUEM
IL-6 u IFN-y B mmaszme kpoBu (r=+0.53, p<0.02
u r=1+0.49; p<0.01).

PezynpraTel nccnenoBaHuil NO3BOJSAIOT 3aKJIIOUHTD,
yto Butamuubl C,D,E OnaronpusTHO HEHCTBYIOT
HAa UMMYHOPETYJISITOPHBIE MOJIEKYJIbI ITPU Pa3BUTUU
SHIe(ATOMUEITUTA B SKCIICPUMEHTE Ha KPbICaX.
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