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“Georgian Medical News” is a Georgian-Russian-English-German monthly journal
and carries original scientific articles on medicine and biology, which are of experimental,
theoretical and practical character.

“Georgian Medical News” is a joint publication of GMN Editorial Board and The
International Academy of Sciences, Education, Industry and Arts (U.S.A.).

“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian
Federation and world-wide catalogues: “Ulrich s International Periodicals Direc-
tory” and “Medical and Health Care Serials in Print”. Articles from the bulletin
are under review of scientific and technological informative journal of the Russian
Academy of Sciences.
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K CBEAEHUIO ABTOPOB!
[Ipu HanpaBiICHUU CTaThU B PEAAKIIMI0 HEOOXOIUMO COOJIIOAATh CIICAYIONINE ITPABHJIA;

1. Crarbs moKHA OBITH IPEACTABIICHA B ABYX PK3EMIULSIpaX, Ha PyCCKOM WJIM aHIJTMHCKOM SI3bIKaX,
Hale4yaTaHHas 4epes3 M0JITOpa HHTEpBajla Ha OIHON CTOPOHE CTaHIAPTHOIO JIMCTA C HIMPUHON JIEBOTO
noJjist B TpH cantuMetpa. Mcmonsiyembiit komnblotepHblid pudt - Times New Roman (Kupunnnua),
pasmep mpudra - 12. K pyxonucu, HarnedaTaHHON Ha KOMITBIOTEPE, JOJKHA ObITh IPUIIOKEHA TUCKETa
co cTaThel. Dain cienyeT 03ariaBUTh JJATUHCKUMHU CUMBOJIAMHU.

2. Pazmep craTbu JOMKEH OBITH HE MEHEe MATH M He OoJiee NeCsTH CTPaHML MAIIHHOIINCH,
BKJIIOUAsl yKa3arTesb U pe3ioMe.

3. B crarbe 10/KHBI ObITh OCBEILEHbI AKTYaJIbHOCTh IaHHOT'O MaTe€pUasa, METOAbI U PE3YJIbTaThl
MCCIIeIOBaHUSI U aCIIEKThl UX 00CYKICHUS.

[Ipu npencTaBiIeHny B eYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BUJ U KOJUYECTBO 3KCIIEPUMEHTAJIBHBIX KUBOTHBIX, IPUMEHSIBLIMECS METOAbl 00€3001MBAHUS U
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. Tabnuiiel HeOOXOAUMO MPENICTABIATH B ieyaTtHO (hopme. DoTokonnu He MpuHUMaroTcs. Bee
nudpoBbIe, NTOrOBbIE H POLCHTHbIE JaAHHbIE B TA0JHMIAX J0/ZKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOTKHBI OBITH 03arIaBICHBI.

5. ®ororpaduu JOIKHBI OBITH KOHTPACTHBIMH M 00SI3aTEIIBHO IIPEICTABICHBI B IBYX 3K3EMILIIPAX.
PucyHnku, ueprexxu 1 quarpaMmbl CIEAYET NPEICTABIIATh YETKO BBIIIOJIHEHHbIE TYIIbIO; (DOTOKONINU C
PEHTIEHOIPaMM - B TIO3UTUBHOM H300pasKeHHH.

Ha oGopore xaxmoro pucyHka KapaHAalIOM YKa3blBaeTCsl €ro HoMmep, ¢paMuiIus aBTopa,
COKpaIEHHOE Ha3BaHUE CTAThbU U 0003HAYAIOTCS BEPXHSS U HIDKHSS €TI0 YacTH.

ITonmucu K pucyHKaM COCTaBIISIOTCS 0053aTENIbHO Ha OT/IENIBHOM JINCTE ¢ YKa3aHHEM HOMEPOB
pucyHKOB. B moanucsx k MukpodoTorpadusm cieqyeT yKa3blBaTh CTEIICHb YBEIUICHUS Yepe3 OKYJIISIp
WIN OOBEKTUB U METOJ OKPACKH WJIM UMIIPETHALIUYU CPE30B.

6. @aMuIIIK OTEUECTBEHHBIX ABTOPOB MPUBOASATCS B CTAaThe 00513aTeIbHO BMECTE C MHUIMATIaMHU,
MHOCTPAHHBIX - B HHOCTPAHHON TPAHCKPHIILUK; B CKOOKaX JIOJDKEH OBITh YKa3aH COOTBETCTBYIOIIUI
HOMEp aBTOpa IO CIMCKY JIUTEPATypBl.

7. B xoHIe KaXI0W OpPUTHHAIBHOW CTaTbU JOJDKEH OBITh MPUIIOKEH OnOmuorpadudeckuit
yKazaTellb OCHOBHBIX I10 JaHHOMY BOIIpOCY paloT, MCIIONB30BaHHBIX aBTOpoM. CrenyeT ykaszaTh
HOPSIIKOBBIM HOMED, (aMIINIO U MHULMAJIBI ABTOPA, IIOJHOE HA3BAHUE CTATBH, KypHaJa WIN KHUIH,
MECTO U TOJ] U3J]aHusl, TOM 1 HOMEP CTPaHUIIBL.

B andasutHOM nOpsiKe yKa3bIBAIOTCS CHavYajla OTEUECTBEHHBIE, 4 3aTEM MHOCTPAHHBIE aBTOPHI.
Ykazareab MHOCTPAHHOMH JIMTEpaTyphl ODKEH ObITh MPEICTABIICH B [I€YaTHOM BUJE WM HAalKCaH OT
PYKH Y4ETKO M pa300pUUBO TYIIBIO.

8. 151 mosmyveHust mpaBa Ha IMyOIMKAIUIO CTAaThsl JOJKHA HUMETh OT PYKOBOAUTENS padOThI MIIH
YUPEKIEHUsI BU3Y U COIPOBOAUTEIHHOE OTHOLICHUE, HAIIMCAHHBIHE WK HalledaTaHHbIC HAa OlaHKe U
3aBEpPEHHBIE MOJITUCHIO U N1€YaThIO.

9. B KoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJIHOCTHIO TPUBEACHBI UX (haMuIny,
MMEHA U OTYECTBA, yKa3aHbl CIy’KeOHBIH M JOMAaIIHUH HOMEpa TeJe(pOHOB M aapeca WM HHbIE
xoopauHatel. KoianuecTBo aBTOpPOB (COaBTOPOB) HE IOIKHO IPEBBILIATH MTH YEJIOBEK.

10. K ctarbe 10KHBI OBITH IPUIIOKEHBI KPaTKoe (Ha MOJICTPAHUIIB) PE3IOMe Ha aHTIIMACKOM 1
PYCCKOM sI3bIKax (BKJIIOYAIOLIEE CIIEAYIOIINE Pa3Aesbl: BCTYIUICHUE, MaTepUall 1 METOAbL, PE3YJIbTaThl
1 3aKJIFOYEHNE) U CITHCOK KIT0UeBRIX ci1oB (key words).

11. Pemakiust ocTaBisIeT 3a COOOM MpaBo COKpAIaTh U UCIIPABIIATEL CTaThu. KoppekTypa aBTopam
HE BBICBUIACTCS, BCSI paboTa U CBEpKa IPOBOAMUTCS 110 aBTOPCKOMY OPUTHHAILY.

12. HeponmycTUMO HampaBlieHHE B PEJAKIUI0 pabOoT, MPEACTABICHHBIX K TI€YaTH B MHBIX
M3/1aTeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

[Ipyu HapymieHnn yKa3aHHBIX NPABUJI CTATHU 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 diskette carrying the same file titled with Latin sym-
bols.

2. Size of the article, including index and resume, must be at least 5 pages and not exceed the limit
of 10 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.

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 and Russian (including the
following sections: introduction, material and methods, results and conclusions) and a list of key
words.

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

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.
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OINPEAEJIEHHUE BAPUABEJIBHOCTHU C-CTPYKTYPHOI'O
I'ETEPOXPOMATHUHA B KJVIETKAX BOJIBHbBIX
KAPIIAOMMOIIATHEN U UX POJICTBEHHUKOB

Hxoxanze' T.A., Kaxuasze? X.P., Porasa? MLA., JIe:kaBa' T.A.

"Tounuccruii 2ocyoapemeennoiii ynueepcumem um. He. [ocasaxuweunu,
’Hayuonanonoiil yenmp mepanuu I pysuu

K rpymnme OosesHel, M3BECTHBIX MO Ha3BaHHUEM
KapAMOMHUOIIATHH, OTHOCATCA (POPMBI, B Pa3BUTHHU
KOTOPBIX POJIh TEHETHYECKUX (PaKTOPOB IOCTOBEPHO
nontBepxaeHa [8,11]. CaemyeT OTMETHTB, UTO 3200-
JIEBaHUS C YCTAaHOBJICHHOW I'€HETHYECKOM mpejpac-
TTOJIOKEHHOCTHIO, KaK MPaBHIIO, XapaKTePU3YIOTCS
W3MEHUYNBOCTHI0O MOP(HO-PyHKIMOHATLHBIX ITapa-
METpPOB XpoMOcOMHoOro ammapara [1]. Panee mamu
ObLTa TIOKa3aHa U3MEHYNBOCTH PsijIa XPOMOCOMHBIX
rokas3arejield B KJIeTKaX OOJBHBIX THIEpPTpodude-
CKOM M JUJaTallMOHHOM KapJMOMHOTATHEW U UX
ponctBeHHUKOB [1,2]. B wacTHOCTH, omnpemenuiach
TMTOBBIIICHHAST 9ACTOTa CTPYKTYPHBIX My TaII|i XPOMOCOM,
M3MEHUYHMBOCTH CITOHTAHHON COMATHYECKON PEKOMOWHA-
Y (MEKCECTPHUHCKHX XPOMATHIHBIX OOMEHOB) M YPOBHS
AKTHBHOCTH SIPBIIIKOBBIX OPTaHU3aTOPOB, a TAKOKe Ooriee
BBICOKas! YyBCTBHTEILHOCTD K TIOBPEXK/TAIOIIEMY BO3IEH-
CTBHIO, TTO CPABHEHHUIO C KJIETKAMH 3I0POBBIX JIAII.

OnHUM U3 OCHOBHBIX MOP(}O-(QYHKIITMOHATBHBIX
napamMeTpoB XPOMOCOMHOTO arapara sBJIseTcs 1mo-
KazaTellb KOHCTHTYIIUOHHOTO — MPHUIICHTPOMEPHOTO
reTepOXPOMATHHA, PEJICTABIISIONIETO COO0M TaHIeM-
HO PacIoIOKECHHbBIC HYKICOTHUIHBIC TOCIIEIOBATEIh-
HOCTH OJIoKOB anbda-careumutHBIX JIHK, BEIsIBISC-
MbI€ C TIOMOIIbIO OKpacku C-METOJIOM U HOCSIIHE
HazBaHue C-cerMeHTOB. VM3BeCTHO, YTO pasMephl
C-CerMeHToB rerepoxpoMaTriHa CTa0IIBHEI, HacIe -
CTBEHHBI U CEIPErUPYIOT B IOTOMCTBE B COOTBETCTBUU
¢ 3akoHamMu Mennes [3]. Bmecre ¢ Tem, CyIecTByOT
JaHHBIE 00 N3MEHYHBOCTH BapHaHTOB C-CETMEHTOB
IpHU psijie 3a00JIeBaHMM, KOTOPIC XapaKTepH3YIOTCS
HeCcTaOMILHOCTBIO TeHeTHYeCKoro anmapara [3,13].
Beunay Toro, 9To Kak mpu runeprpoduaeckoi popme
KapIUOMHOTIATHH, TaK ¥ TPU JTUIATAIIUOHHON JIOJISI
CEMEHHBIX CITyyaeB JIOBOJILHO BBICOKA, U3yUCHUE
BapuadebHOCTH OJTOKOB C-CTPYKTYpHOTO TeTEPOXPO-
MAaTHHA B KJIETKaX OOJIbHBIX BBIIICYKA3aHHBIMH JIBYMSI
(dbopmMamMu KapJHMOMHOTIATHH U UX POJCTBEHHUKOB,
MPEACTABISETCS] 0COOCHHO UHTEPECHBIM.
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Ilenbto MccneoBaHus SBUIOCH OIpEleliCHHE BapHa-
o6empHOCTH C-CTPYKTYpHOTO TETEPOXPOMATHHA B KIIET-
Kax OOJBHBIX THIEPTPOPUICCKON M THIIATAIIMOHHON
(bopMamMH KapJMOMHOTIATHN U UX POJICTBEHHUKOB.

Marepuaj u MeToabl. MarepuaaoMm JJisl UCCIIeno-
BaHUS CHYXUIU KiIeTku PI'A-cTUMYIHPOBAHHBIX
KPaTKOCPOYHBIX JIUM(DOIIUTAPHBIX KYIETYP OOTBHBIX
TUTIEPTPOPUICCKON W TUIIATAITHOHHON KapIHOMHO-
TaTuei, a Tak)Ke UX POJICTBEHHUKOB MEPBOU CTEMIEHU
pozcTBa (POIUTENH, TETH, OpaThsl U CECTPBI) — BCETO
32 waauBUAA (OT KaKIOTO WHAWBHUIA aHAIU3HUPO-
Banoch Ha C-CTPYKTYpPHBIA T€TEPOXPOMATHH HE
MeHee 25-u Kki1eTok). KoHTpoiieM CITyKHITH KIeTKH
TUM(GOIUTAPHBIX KYJABTYP KIWHUYECKH 3T0POBBIX
JUI] cpenHero Bo3pacTa. KymbTuBupoBanne u GuK-
carusi TMM(OIIMTOB TPOBOAMIIFICH IO CTaHAAPTHON
MeToauke. BrisiBiienne 610koB C-CTPYKTypHOTO Te-
TEPOXPOMAaTHHA OCYIIECTBISIIOCH IT0 METOY Sumner
[14]. XpomocomHBIC TIpenapaThl MOABEPTANIUCH
1-yacoBomMy rusposusy B 0,2 HOpMaJIbHOM COJITHOM
KHCIIOTE, 00pabOoTKe THAPOOKUCHIO OapHsI TIPH TEMIIE-
parype 52°C, naky6anuu B pactBope 2xSSC. ITocie
OTMBIBAaHUS M BBICYIIUBAHUS TPOBOJIUIN OKPACKY
2% azyp-203uHOM. JlJIsi CPaBHUTENHHOTO aHANN3a
C-cerMeHTOB IpUMEHsIIach Kiraccudukarus [letnma
u JlaGca [12], pacmipenensromniasi CETMEHTHI 110 5-H
Bapuanram: a<0,5x16p; b>0,5-1x16p; c>1,5x16p;
d>1,5-2x16p; e>2x 16p.

PesyabraTrhl M1 X 00cy:kaenue. BoisBiseMblii
C-MeTooM CTPYKTYpPHBIM TeTepOXpOMaTHH Tpe-
MMYIIECTBEHHO JIOKAJIW30BaH B pailoHaxX BTO-
PUUYHBIX TiepeTsikek xpomocoM 1, 9, u 16. bioku
C-reTepoxpoMaTHHa dTUX XPOMOCOM Hamboiee
KpYyIHbIE, CTAOMIBHBIE U YAOOHBIE /I M3y4YeHHUS.
CornacHo TUTEpaTypHBIM JaHHBIM [4,7], n3MeHqIH-
BOCTh pa3mMepoB C-CEerMEeHTOB JTaHHBIX XPOMOCOM
UTPAET 3HAYMMYIO POJIb B AKCIIPECCUU OJIOKHPOBaH-
HBIX MyTaHTHBIX T€HOB, UHIyIUPYIOMINX HAPYIICHUS
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pPa3BUTHS U 3JI0Ka4e€CTBEHHBIN pocT. Ha nmepsom
JTare ObIJI MPOBEJIEH CYMMAapHBI aHAJTU3 YaCTOTHI
BapuaHTOB C-0JIOKOB IO BCEM TPEM H3yUEHHBIM
rapaM XpOMOCOM.

Pe3ynbraTsl aHanmu3a mokasaju, 4To B JTUM(pOIHUTAX
KJIIMHAYECKH 3I0POBBIX JIUIT C HANOOJBIIICH 4aCTOTOM
MPOSIBILIIOTCS b-BapuaHThI C-0JI0KOB, d- U C-BaPUAHTHI
MPEICTABIIEHBI MPAKTUYECKU C OIMHAKOBOU YaCTOTOM;
C OYEHb HU3KOW YAaCTOTON BCTPEUAOTCS KPYIHBIE
d-BapraHTBHl U HE 3apErUCTPUPOBAHO HU OIHOTO
CaMoro KpyITHOTO - e-BapuaHTa. [lomyueHHble HaMU
JTaHHBIE I KOHTPOJIBHOM TPYIIBI COTIACYIOTCS C
JAHHBIMH JTUTEPATYPHI [3,6].

[IpumepHO Takoe ke pacipenesieHue 4acToT Bapu-
aHTOB HAOIIOANIOCh pH 00eux (opMax KapJuo-
MUOTIaTHH, XOTA U UMEJIOCh HEKOTOpoe paziuune. B
KJIETKax OOJNIBHBIX TUIATAIIMOHHOW KapAHOMHUOTIa-
THEH MPOSBUIIACH TCHICHIIUS TOBBIIICHHS YaCTOTHI
BCTPEYAEMOCTHU CPEAHHUX C-BAPUAHTOB CTPYK-
TYPHOT'O TeTEPOXpOMaTHHA MPHU OJHOBPEMEHHOM
MOHWIKEHUH JOJU CAMBIX MEIKHX (-BapUAHTOB.
YeTkasi TCHACHIIMS BO3PACTaHUSI YaCTOTHI BBISB-
JI€MOCTH KPYHHBIX d-BapHaHTOB (JIOCTOBEpHAs
B OJTHOM cliy4dae), Ha (pOHE YMEHBIICHUS YaCTOThI
MeJKUX b-BapMaHTOB, MPOCIEKHUBAIACH CPEAU
POJCTBEHHUKOB OONBHBIX 00euMHU (opMaMu Kap-
JTMOMHOIIATHH, T.€. B IOCIIEJHUX TPeX ciydasx (pu
JIUNATAallHOHHOW (opMe U B KJIETKaX POJCTBEH-
HHUKOB) CyMMapHOe KOIHn4ecTBO C-CTPYKTYpPHOTO
reTepoXpoMaTHHA HECKOJIBKO BO3PACTAIO.

B nureparype umerorcs gaHHble 00 U3MEHYHBOCTH
cymmapHoro C-cTpyKTypHOTO TeTepOXpOoMaTHHA
Ipu psijie Nmarojorui. B wacTtHocTH, ITOKa3aHa Io-
JIOXKUTENbHAST KOPPEISLUS MEXKIY YMEHbIICHHEM
ob6mero C-rerepoxpomaruna 1-oif, 9-oit u 16-0if
XPOMOCOM y OOJIbHBIX ¢ SMOpHOIIaTHEH HEU3BECTHON
ATUOJIOTUU U C TPUCOMHEEH 110 21-0i1 Xpomocome [5].
ABTOpBI OOBSCHSIIOT MOMYYCHHBIC PE3yIBTaThl TEM,
YTO YMEHBIICHUE OOIIIEro KOJIMYECTBA CTPYKTYPHO-
ro C-reTepoxpoMaTiHa CIIOCOOCTBYET MPOSIBICHUIO
JIEHCTBHSI MyTaHTHBIX TEHOB, 00YCIIOBIMBAIOIINX Ha-
PYILICHHE pa3BUTHsL. YBEINYEHHE O0IIETO KOJTMIeCTBa
C-rerepoxpoMariHa OTMEUACTCsI TPY Ay TOMMMYHHBIX
3a00JIeBaHHSAX — KPACHOW BOJTYAHKE, PEBMATOUTHOM
apTpUTE ¥ CUHAPOME TUTIEPMOOUIIBHBIX CYCTaBOB [9].
WHTepecHo, 4To Bce MEepeYHCICHHBIC TATOJIOTHH Xa-
PaKTepH3YIOTCS OUEHB BRICOKOW XPOMOCOMHOM HECTa-
OWJILHOCTBIO, U, KaK T0JIaratoT aBTOPhI, 3a(hUKCHUPO-

LSISHNBILM 5SIROGO6() LOSLLIE()

BaHHas JJI HUX BO3POCIIast TeTepOXPOMaTHHU3AIUS
MIPUJIETAIOIIMX K IIEHTPOMEpaM Yy4acTKOB, BOSMOXHO,
npensTcTByeT 3QGeKTUBHOM paboTe pernapanoHHON
cucremsl [10].

[Ipu packmajke MoTy4YeHHBIX PE3YIBTaTOB 110 XPOMO-
COMaM 0Ka3aJioCh, 9TO B HOPME, B KJIETKAX 3/I0POBBIX
JIUIT, HaUOOoJIbIIIee YUCIIO BapuaHToB C-0I0KOB BCTpe-
gaeTcs B 1-if xpomocome (a-, b-, c-, d-BapuanThl),
npuYeM, ¢ HauOOJBIIIEH, TOUYTH PAaBHON YACTOTOM
BCTpedaroTcst b- u c-Bapuanthl. [lo 9-0if xpomMoco-
Me, HanOOJbIIIasg YacToTa OTMeyantach JUIsl MEJKUX
b-BapunaroB C-0JI0OKOB, KpyITHbIE d- U e-BapUaHThI
BOBCe He peructpupoBainch. Ha 16-0if xpomocome
HaOJI0IAINCH TOFKO METIKHUE a- U b-BapuaHTHI OJ10-
koB. [lomyueHHasi packiazika COOTBETCTBYET CyIlle-
CTBYIOIIUM B JIUTeparype AaHHbM [1,4].

Pesynbrarel ananuza BapuabenbHocTH C-010KOB
10 XpOMOCOMaM y OOJIbHBIX THUIEePTpOGUIecKoil n
JIJIATAallMOHHON KapIMOMUOIIATUEN U UX POJICTBEH-
HHUKOB OKa3aJMCh HECKOJIBKO pa3IMyHbIMU. B KieTkax
OOJILHBIX TUIEPTPOUIECKON KapAHMOMHUOIIATHEH, a
TaK)XKe MX POJICTBEHHHKOB, PACKIJIaJKa Pe3yJbTaToB
10 XpPOMOCOMaM IPaKTHYECKH COBIaiajia ¢ moKasa-
TEJISIMU 3/10pOBBIX JIHII. MCcKITIoueHre coCcTaBUIM JaH-
HbIe TI0 16-01 XpoMOcoMe, Ha KOTOPO# MPOSIBIIIACH
HU3Kas 4acTOTa c-BaApHAHTOB, HE BCTPEUAIOIIASCS Y
3/I0POBBIX JIMII.

UTto KacaeTcs OOMbHBIX TUIATAITMOHHON KapIHOMHO-
narveil U UX pOACTBEHHUKOB, pa3HHUIlA B PACKIIaIKe
BapraHToB C-0JIOKOB MO CPaBHEHHIO C HOPMOH OT-
Meuanach ais 9-oif u 16-0if xpomocom. Cpennue
C-BapHaHTHI OJIOKOB Ha 9-0i XpOMOCOMeE BCTPEYaINCh
JTIOCTOBEPHO Yallle, YeM Y 37I0POBBIX JIHII, KPOME TOTO,
Ha 3TOM K€ XpOMOCOME BCTPEUAINCh U PENIKHUE CITy-
Yau HaJW4uusl KPYMHBIX d—BapuaHToB. EaMHWYHBIC
C-BapuaHTHI OJIOKOB PETHCTPUPOBAINCH U Ha 16-0it
XpOMOCOMe, TaKKe KakK W MPH TUIEePTPOPUIECKOit
Kapauomuonaruu. Cieayer OTMETUTh, 9TO COTTIaCHO
JTUTEePaTyPHBIM JAaHHBIM 16-ast XpoMOCOMa OTINYAaeT-
st HauOoJbIIeH CTaOMITBHOCTEIO.

B nuTtepatype mokazaHo, YTO B PEAKUX CIydasx
C-cerMeHThI TMMOABEPIKCHBI UHBEPCUAM, YTO ABIACTCA
OJTHUM M3 IOoKa3aTesell ux nmonuMopdusma u mnpu-
YHHOW 00pa30BaHUs aHEYTUIOUIMH U Pa3BUTHUS psiia
narosioruii [6]. Hamu Obu1 IpoBe/ieH aHalu3 Hepu-
OCHTPUYCCKUX I/IHBepCI/Iﬁ C-cerMeHToB B KJIETKaX
OOJILHBIX M3y4aeMbIMU (OpPMaMH KapIHOMHOTIATHIA
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W UX POJCTBEHHUKOB. Kak mokazaiu pe3yiabTaThl
aHaJIM3a, BO BCEX CIy4asX MMeJia MECTO TOBBIIIEH-
Hasi CyMMapHas 4acToTa MHBepcuidl. B yacTtHocTH, B
ciydae runepTpoUIecKoll KapIMOMUOTIATHU OHA
coctaBuna 7,2+1,1%; npu qunaraniioHHOM KapIuo-
muomnatuu — 6,9+1,1%; y poicTBEeHHUKOB OOJBHBIX
runeprpoduueckoit kapauomuonaruent - 4,9+0,8%;
y POJICTBEHHHUKOB OOJBHBIX IHMJIATAI[HOHHOM Kap-
muomuornatuen — 7,5+1,2% (puc.). AHaIN3 TaHHBIX
YacTOTHl MHBEPCHUN MO XpoMOCOMaM IOKazal, YTo
HauOoJslee aKTUBHON B 9TOM OTHOILICHHU SIBIISICTCS
XpoMocoMa 9, B KOTOPOH perucTpupyercs HauboIb-
miee yucio uHBepcui. O BBICOKOM MOJIMMOpHU3ME
9-0#1 XpOMOCOMBI CBUJETEIHCTBYIOT U JIAaHHBIC

cymMmmap. Xxpom.1

Xpom.9

nutepaTypsl [5,6]. C ropa3mo MeHbIIEH 4acTOTOM
PETUCTPUPYIOTCS WHBEPCUU TSI 1-0ff XpOMOCOMBEL,
OJTHAKO CJIEIyeT OTMETUTD, UTO B KJICTKAX POJACTBCH-
HUKOB OOJIbHBIX JIMJIATAIMOHHON KapMOMHOIIaTHEH
JacToTa MEePULEHTPUUECKUX MHBEPCUN Ha 1-o#
XpPOMOCOME JIOCTOBEPHO BHIIIE, YEM B OCTAIBHBIX
M3yYEHHBIX BAPUAHTAX U TIPAKTUUCCKH HE OTIIMYACTCS
OT ToKa3aTels ajs 9-oi xpoMocoMbl. UTo kKacaercs
16-it XxpOoMOCOMBI, OKa3aJI0Ch, YTO, HECMOTPS Ha €¢
WHEPTHOCTD B OTHOIICHUU (HOPMUPOBAHUS HHBEPCHIA,
B JIBYX CITy4Jasix — B KJIETKaX OOJLHBIX TUTIEpPTpOduue-
CKOM KapJIMOMHOTIATHEH U POJCTBEHHUKOB OOJIBHBIX
JUJIaTallMOHHOW KapJMOMUOTIAaTUEH, ETMHUYHbIE
WHBEPCUU PETUCTPUPOBAINCH U HA HEH.

O K naumeHToB
E OK naumeHTOB
E K poactBeHHMKOB
O OK poactBeHHUKOB

xpom.16

Puc. Yacmoma uneepcuii npuyeHmpomepHoco 2emepoxpomMamuna
y O0nbHbIX 08YMA hopmamu KapOUOMUONAMuUYU U UX pOOCHBEHHUKOS

Takum 00pa3om, conocTaBieHUE MOTYYSHHBIX HAMU
pe3yIbTaTOB BHYTPH UCCIIELYEMBIX IPYIII, @ TAKKE C
JaHHBIMU JIUTEPATyPBbl, HO3BOJISET 3aKIIOYHUTH, YTO B
KJIETKaX OOJIbHBIX ABYMs (POPMaMH KapAHOMHUOIIATHH
U UX POJICTBEHHUKOB HAOJIOAaeTCsl BAPHAOETIHHOCTD
C-cTpyKTypHOIO reTepoXpOoMaTHHa 110 OTIEIBHBIM XpO-
MOCOMaM, YTO HOCUT CIICLIU(PUIECKHUI XapaKrep.

Bbaarogapuocts. Pabora Beimonnena npu ¢puHaHco-
Boil momnepxke rpanta STCU —4307.
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SUMMARY

VARIABILITY OF C-STRUCTURAL HETERO-
CHROMATIN IN CELLS DERIVED FROM THE
PATIENTS WITH CARDIOMIOPATHY AND
FROM THEIR RELATIVES

Jokhadze' T., Kakhidze? Kh., Rogava? M., Le-
zhava'T.

!Department of Genetics Iv.Javakhishvili Thilisi state
university, *National center of Therapy, Thilisi

Variability of C-structural heterochromatin segments
in chromosome 1,9 and 16 has been studied in lym-
phocyte cultures of peripheral blood taken from the
patients with the hypertrophy (HC) and dilatate (DC)
forms of cardiomiopathy and their 1* degree rela-
tives (32 individuals, in total). 10 healthy individuals
composed the control group. C-segments were sorted
according to Patil and Lubs: a <0,5 x 16p; 6> 0,5-1
x 16p;c>1,5x16p; d>1,5-2x 16p; e>2x 16p. The
total amount of C-heterochromatin in all the studied
chromosomes was tended to increase for DC patients
and the relatives of the patients with the two forms
of cardiomiopathy. Individual specificity within the
group was found when the c-variants were assessed
in chromosomes. In particular, the results obtained in
cells of HC patients and their relatives did not differ
from the control values, while the distribution pat-
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tern of C-segments within the group of DC patients
and their relatives underwent changing. The elevated
induces of pericentromeric inversion were found in
all the patients with both forms of the disease and
their relatives indicating C-stuctural heterochromatin
polymorphism in the tested individuals.

Key words: cardiomiopathy, C-stuctural heterochro-
matin, lymphocyte cultures of peripheral blood.

PE3IOME

ONNPEAEJEHUE BAPUABEJBHOCTH
C-CTPYKTYPHOI'O TETEPOXPOMATHUHA
B KIIETKAX BOJIBHBIX KAPANOMMOIIA-
THUEW U X POICTBEHHUKOB

Hxoxanse! T.A., Kaxuasze? X.P., Poraa? M.A.,
Jexasa' T.A.

"Tounuccxutl 2ocyoapcmeennsvlil ynugepcumemn
um. He. J{ocasaxuweunu, *Hayuonanonolil yenmp
Tepanuu I py3uu

N3yvanach U3MEHYMBOCTH pPa3MEPOB CEIrMEHTOB
C-cTpykTypHOTO Tetepoxpomaruna 1, 9 u 16 xpo-
MOCOM B KYJIbTypax JTUM(OIUTOB reprudepuieckon
KpoBH 60nbHBIX runeprpoduueckoii (I'K) u auna-
tarmonHoi (1K) ¢popmaMy KapmOMUOTIATHH M UX
poacTBeHHHUKOB (Bcero 32 unnuBuaa). KonrponbHyto
rpyny coctaBmwin 10 KIMHUYECKH 370POBBIX JIHII.
C-cermenTsl knaccupunuposanuce mno [etuny n
Jlabey: a < 0,5 x 16p; b>0,5-1 x 16p; ¢ > 1,5 x 16D;
d>1,5-2 x 16p; e > 2 x 16p. Ilo cymmapHomy Komiu-
yecTBy C-reTepoxpomariHa Bcex U3y4aeMbIX XpOMO-
COM TEHJICHITUS K €T0 BO3PaCTaHHUIO NMPOSIBUIIACh B
KJeTkax 001bHBIX JIK M poJcTBEHHHKOB OOJIbHBIX
obenmu hopmamu kKapauomuonaruii. Crienudud-
HOCTH BHYTPHU MCCIEAYEMBIX TPYIIT MPOSIBUIIACH
MpHU packiajgke BapuaHToB C-CerMeHTOB IO Xpo-
MocoMmaMm. B gactHOCTH, B KieTKaxX 00ibHBIX 'K 1
WX POJCTBEHHUKOB, PE3YJbTATHl MPAKTHUECKH HE
OTIINYAIUCH OT KOHTPOJIBHBIX, B TO BpeMs, Kak pu
JK, a Takxe B ciiydae X poJCTBEHHUKOB, KAPTUHA
pacKIIaJIKi CETMEHTOB U3MEHMIIACh. BhIsiBIIeHa BBI-
COKas yacToTa MPUIEHTPOMEPHBIX WHBEPCHM Kak
y OONbHBIX 00euMHU (GopmMamM¥u KapAHMOMHUOTIATHH,
TaK ¥ UX POJCTBEHHUKOB, YTO CBUIETEIHCTBYET
0 Hajguuuu noauMopdusMa no C-cTpyKTypHOMY
reTepoXpOMaTHHY B TECTHUPYEMBIX I'pyNmax HH-
JIMBUJIOB.
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BJIMAHUE HOHOB METAJIVIOB U IEIITUJHBIX BUOPEI'YJIATOPOB
HA DKCITPECCHIO ®PATHJIBHBIX CAUTOB XPOMOCOM
B PABHBIX BO3PACTHBIX I'PYIIIIAX U ¥V BOJIBHbBIX PAKOM I'PY/IN

Jlxoxanze T.A., lN'auoznmBuian M.H., JlexxkaBa T.A.

Tounucckuii 2ocyoapcmaennwviii yHusepcumem um. HMe. J{ocasaxuwmeunu

st noHUMaHus 3aKoHOMepHOCTel (QyHKIMOHUPO-
BaHMsI XPOMOCOMHOTO ammapara 0oJbIIoe 3HaYeHHE
MMeeT N3yuyeHNe N3MEHYMBOCTH €ro MoKa3aTesneil Ha
pa3HBIX dTanax oHToreHe3a. Eciy Ha paHHUX 3Tanax
HW3MEHYMBOCTH COCTOSIHUSI XPOMaTHHA 00eCIieurBaeT
HOpMaJIbHOE pa3BUTHE, TO Ha MO3JHHUX ATarax oHa
CBsi3aHa C HapyLIEHUSIMH TOMeocTas3a, YTo, B CBOIO
o4epesb, BBI3BIBACT MOCTEIIEHHYIO TIOTEPIO (PyHK-
LM opraHu3Ma U pa3BUTHE BO3PACTHBIX MMATOJIOTHUH.
[TokazaHo, 4TO KJIETKH JIMI[ CTapUECKOro BO3pacTa
XapaKTEepPHU3YIOTCsl TTOBBILICHHONH HECTAOMIBHOCTBHIO
reHoMa, MPOSBIAIONIEHCS B MOBBIIIEHUN YPOBHS
CTPYKTYPHO-YHCJIOBBIX HapyLIeHUH XpomocoMm [6].
BrIsiBII€HO Takke, 4TO XPOMOCOMBI MOXKHIIBIX JTHO/IEH
OoJiee TTOIBEPKEHBI MOBPEXKJAIOIIEMY BO3/ICHCTBUIO
areHToOB pa3nu4yHOi mpupoasl [5]. CBoeoOpa3zHbIM
MPOSIBIIEHHEM XPOMOCOMHON HECTaOUIBHOCTH SIB-
JSI0TCA (PparuibHbIC («WIOMKHE)) CAUTBl XPOMOCOM.
@paruspHble CaliThl U3BECTHBI YK€ JaBHO, OHAKO
HMHTEpPEC K UX U3YyUEHUIO B MOCIEAHNE TOAbI 3HAYH-
TENBbHO BO3POC, T.K. BBISIBUJIACh UX CBA3b C ONpese-
JeHHbIMH OHKOTeHaMH [3]. CorntacHo TUTepaTypHbIM
JAHHBIM, BBISIBIISIEMOCTH ()pAarkiIbHBIX CAWTOB C BO3-
pactom meHsietcs [4]. OnHako qaHHbIe 00 UX WHAYK-
LUK COETUHEHUSIMU, 00J1aJaf0IIUMK OMOIOTHYECKOH
AKTUBHOCTBIO, OTCYTCTBYIOT.

Llenpro JAHHOTO WCCIIENOBAHMS SIBUIOCH U3yUCHUE
xapakrepa 3Kcupeccuu (paruibHbIX CAWTOB O]
BIUSHUEM HOHOB METAJJIOB — HUKEJS, KOoOaJlbTa U
LIMHKA B JIByX BO3pacTHBIX rpynmnax (20-38 u 75-86
JIET), BO3MOXKHOCTh €€ MOJIU(DUKAIIUU T€POITPOTEKTOP-
HBIMU OMOPETYIITOPAMU — JINBATCHOM U TIUTAJIIOHOM,
a TAKXKE YaCTOThI UX BBISBISIEMOCTH B JINM(DOIIMTAX
OOJIBHBIX PAKOM MOJIOYHOU IKEJIEe3bl.

MarepuaJj u MeToAbI. VccienoBanus IpoBOAMINCH
Ha TuM@ouuTapHbIX Kynbrypax 20-38 (n=10) u
75-86-netHX (n=10) KIMHUYESCKU 3I0POBBIX JIOHO-
POB ¥ 8-1 OOJBHBIX PAKOM MOJIOYHOI Keje3bl. JInMm-
¢dounTsl nepupepruIecKol KPoBH KyJIbTHBHPOBAIN
[0 CTaHJApPTHON METONMKE B TEUEHHE 72-X YacoB.
B kauecTBe muTaTenbHON Cpenbl HCIIONb30Balach
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cpena RPMI-640 (Sigma), B kauecTBe MHTOTEHA
— (uroremarrmrorranH (Sigma-P u [ManDko). s
BBISIBICHUSI (ParuIbHBIX CANTOB MCIOJB30BaIN
pacTBopsI 5-OpoMIC30KCHYPUANHA U METaTpeKcara,
KOTOpbIE JOOABISUTMCH B KYJABTYpHI Ha 24 yaca. Pac-
TBOPBI XJIOPHUCTBIX COJIEH M3ydaeMbIX METaJIJIOB HU-
KeJisl, K0OaIbTa ¥ IIMHKA J00aBIISIIH B KOHIICHTPALIH
0.5x10* M, nmenTtuaHbIe OMOPETYJISATOPHI — JINBareH
Y 3TIMTAJIOH, B KOHLIEHTPAIIUH, COOTBETCTBYIOIIEH NX
OJIHOKpPaTHOW T€PaneBTUUECKON /103€. XPOMOCOMHbBIE
npernaparbl OKpaluBaInCch 5% a3yp-303MHOM.

I/Isyqancsl TAKXXEC ITOKa3aTcJib (I)paFI/IJ'ILHI:IX caliToB Ha
KIICTKY, paClpCaAcIiCHNUEC (bpar WIBHBIX CAaTOB I10 Xpo-
MOCOMHBLIM T'pyHIiiamM nu 0COOEHHOCTHU UX MMOTOKCHUS
Ha XpOMOCOME — MMPUILICHTPOMEPHOEC, MCANATIbBHOC 1
TCPMHUHAJIBHOC. HOHy‘IeHHLIC JaHHBbIC CPAaBHUBAJIUCH
C aHAJOTMYHBIMHU IOKAa3aTCIsAMU I KIMHUYCCKHU
30POBBIX JIUI] COOTBETCTBYIOLIUX BO3PACTOB.

Pe3yabTars! 1 ux oocy:kaenne. Kak nzsecto, gppa-
THIIBHBIE XPOMOCOMHBIE CAHThI CBSI3aHbI C 9KCTPAOp-
JMHApHBIM (DEHOMEHOM — SKCTIAaHCHEH OJTHOTO U3 BHA
MHUKPOCATEIUTNTOB — TPUHYKIICOTUAHBIX TTOBTOPOB. C
LEIBIO BBISIBICHHS (PPAariiIbHBIX YYaCTKOB XPOMOCOM
HaMU UCIIOJIb30BAHBI JIBa COCANHEHUS — METAaTPEKCaT,
SBJISIFOILIUICS aHTaroHUCTOM (DOJIMEBOM KHUCIOTHI
aHaJIor THMHHA — OpPOMIE30KCHYPUANH. AHAIU3 M0-
JYYCHHBIX PE3yJbTaToOB MOKa3al, YTO (parujbHbIC
CalTHI ¢ Topa3ao OOMNbIEH YaCTOTOW BBISBIISIIOTCS B
KJIETKaX JIMI] CPETHEro BO3pacTa, UeM B CTapUeCKOH
BO3PACTHOH TpyIine, IpHYEeM YKa3aHHOE MpPHUEM-
JeMO Kak JUIs KyJIbTyp, MOABEPIIIUXCS 00paboTKe
TECTHPYEMBIMH METaJIJIaMH, TaK u 0e3 00pabOoTKH.
BrisiBieHHAs: HAMU 3aKOHOMEPHOCTH COIJIACYETCs ©
JTUTEepaTypHbIMU JaHHBIMU [4]. KOHTpOIBHBIN 1O-
KazaTenb CpefHell BO3pacTHOW IpyNIbl COCTaBUI
0,42+0,04 caiit/kn. C HauOOJIbBIIEH YaCTOTOM JKC-
npeccHio (pparmabHbIX CATOB WHIYIMPOBAJ XJIOPHU]L
nuHKa (3,94+0,2 caldT/ki - 171 UHAUBUIOB CPETHETO
Bo3pacta; 0,50 caifT/ki - st ctapiied Bo3pact-
HoW rpynmnsl). HanMensmnii 3¢ dext Habiarogancs
npu BozaeictBun Hukenem (0,81+0,07caiit/kn u
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0,35+0,03 caifT/kJ1, COOTBETCTBEHHO), XOTSl I B 3TOM K00abTa, P BO3JCHCTBIH KOTOPHIM (paruibHbIC
cllydae JOCTOBEPHO IIPEBBIIIAI COOTBETCTBYIOIINE CaiThI C BLICOKOW 4aCTOTOM MPOSBIISIINCH B IPULICH-

KOHTPOJIbHBIE TIOKA3aTEIH. TPOMEpPHBIX palioHax XpoMocoM (puc.). Kak uzBecto
U3 JINTEPATYpbl, KOOAIHT BHI3BIBACT JEKOH/IEHCAIHIO
JloGaBneHre MEeNTHIHBIX PETYJISITOPOB B CPEY BbI- HEHTPOMEPHBIX paiiOHOB M ITPU BO3/IEHCTBUU KOOAIIb-

3BIBAJIO CHIDKEHHUE 3(D(HEKTOB BCEX TPEX TECTUPYEMBIX TOM TIOBBIIIAETCS] TAKKE YACTOTA MEKCECTPUHCKUX
coJieif MeTaJuIoB, OJTHAKO CIEAYeT OTMETHUTbh, UYTO 0OMEHOB B MPUIIEHTPOMEPHBIX YIACTKAX XPOMOCOM
CHIDKEHUE MUMEJIO JOCTOBEPHBIM XapakTep TOJbKO B [7]. C apyroii cTOpOHBI U3BECTHO, YTO OOMEHBI ITPe-
KJIETKaX KYJIBTYp JIUI] CPEIHEH BO3SPACTHOM TPYIIIIEI, B UMYIIECTBEHHO TIPOXO/IST B 9yXPOMATHHOBBIX paiio-
CTap4eCKOU rpyre HabraIaCh TOIBKO TCHACHIIUS HaX. COOTBETCTBEHHO, BBISBICHHBIN Hamu 3(PQeKT
CHIDKCHUS. BBUIO M3yd4eHO TakXe pacrpeelieHue CJeIyeT MPUIHCATh CICIU(UICCKOMY JCHCTBHUIO KO-

(GparwibHBIX CaWTOB MO XPOMOCOMHBIM TI'PYIIIIaM. 0asbTa UMEHHO Ha 3TH YYacTKH XpoMocoM. 3BecTHO
OKa3aHOCB, YTO B KJICTKaX MHTAKTHBIX KYJIBTYP JIMI] TAaK¥XC, YTO CYHIECTBYET CBA3b MCKAY BBLISBJICHUCM
CpeaHero Bo3pacTa (yparuibHbIC CalThl ¢ HAMOOJb- (parunbHbIX caiiToB U oHKoreHamu [8]. ITokasaHo,

et yactotoi (40%) MpoSBISIIMCH HA XPOMOCOMax — 4YTO OJIOKM MPHUIIEHTPOMEPHOTO TeTepOoXpOMaTHHA
rpynmnsl C. [Ipu cOBMECTHOM BO3JICHCTBUH COMSIMH ~ COJIEPIKAT T'€HBI, KOHTPOIUPYIOIIKE TPOTH(epaIuio
HCIIBITYEMBIX METAJIJIOB U OHOPETYIISITOPOB HaCTOTA B paHHEM SMOpHOTeHe3e [ 7], KOTOPbIE BIIOCISICTBUU
MposiBICHUS] (PParwIbHBIX CAHTOB HAa XpOMOCOMax  IIEPEXOJST B JICTETCPOXPOMATHHU3UPOBAHHOE CO-

T'pYyIIIbL C HECKOJIBKO IIOHM3MJIaCh. B KileTkax HH- CTOAHUEC, NTHAKTUBUPYIOTCH. Kaxk HU3BCCTHO, TaKHUC
TAKTHBIX KYJBTYP JIWII CTApYCCKOT0 BO3pacTa Ooitee T'CHBI ABJIAIOTCA IOTCHIMAJIbHBIMU OHKOI'CHAMU. Co-
BbICOKas 4acToTa IMPOABICHUA (I)paFI/IJII)HBIX CalToB OTBCTCTBCHHO, MOXXHO AOIMYCTHUTH NPCAIIOIO0XKCHUC,
oTMevasach Ha Xxpomocomax rpymi A u B. JloGasne- 4TO 3a(MKCHPOBAHHBIN B JIMTEpaType KaHIIEPOTeH-
HHUE COJIEH METAJUIOB B KJIIETOUHBIE KYJIBTYPbI TIOXKH- HBI 2P PeKT KobanbTa, BO3MOXKHO, CBSI3aH C €ro
JIBIX THAWBUAOB BbI3bIBAJIO BO3pACTAHUEC SKCIIPECCUN CHeHI/Iq)I/I‘-IeCKI/IM BJIMSIHHUEM Ha HpI/IHeHTpOMepHHﬁ
(parunbHbBIX caliToB Ha XpoMocomax rpyrmis C. rerepoxpomaTuH. [Ipu BO3AeHCTBUU OCTabHBIMU

JIByMsI METaJUIaMH — HUKEJIEM U IIMHKOM, TIOJ00HOE
Crnemyer OTMETHTB, YTO U3 TPEX TECTUPYEMBIX HAMU crenuduyeckoe AeiicTBHE Ha MPHUIEHTPOMEPHBII
METaJoB, crieruduueckuii 3pGext HaOmonacs Juis ~ TeTEPOXPOMATHH HE OTMEUANIOCh.

Y 4
3.5
37

2.5 ]

o miBannann B
0- X
1 2 3 45 6 7 8 910 1 2 3 45 6 7 8 9 10
a b

Puc. Bruanue uonos memainios u nenmuoHslx 6UOpe2YIsImopos Ha YaCmomy GpazuibHblX caumos
8 KIemKax uHOUsUO08 pa3Ho2o 803pacma. a — UHOUBUObL ChedHe20 8o3pacma, b - unousuovl cmapuecrkoz2o
sospacma. X — eapuanmol onorma. 1 - unumaxkmuvie, 2 - NNiCI2; 3 - CoCI2; 4 - ZnCI2; 5 - snum+ NiCl2;
6 - snum.~+ CoCl2; 7-snum.+ ZnCI2; 8 - aue.+NiCIl2; 9 - que.+CoClI2;

10 - s.+ ZnCI2. Y — kon-60 ¢hpacunbHblx catimos Ha KiemKy
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Pesynerars mpoBeICHHOTO HAMH aHAJTI3a TOKA3aJIH, YTO
B KJIETKax BCEX MCCJIEAOBAHHBIX MAIIMEHTOB (Ppartib-
HBIE CAlThI MPOSBIUTUCH C OYEHb BBICOKOM YacTOTOM;
TIpesiestbl KojieOaHui MeX Ty MHIANBUIAMH COCTAaBHIIN
oT 2,4 caifT/ki1 710 6,6 CaliT/KIT; yCpEIHCHHBIN oKa3a-
TeIb paBHsICA 4,1 caift/ki (cpeiHui ToKa3aTeb JIs
KOHTPOJbHOUW Tpynnsl coctaBui 0,4 cait/kim).
3adukcupoBaHHas HAMHU BBICOKAsI YACTOTA BBISIBJICHHS
(bparmiIbHBIX CAaTOB y MAIMEHTOB C PAKOM T'PYyIHU CO-
OTBETCTBYET JIaHHBIM JIUTEPaTypsl [2].

JlaHHBIE TIO YacToTe pacrpeneicHus (QpparuibHbIX
CaliTOB 10 XPOMOCOMHBIM IpyIllIaM y HNAllUEHTOB,
B ciydae xpomocoMm rpynn A, B u C Onusku k
KOHTPOJIBHBIM IIOKa3aTessiM, XOTSI U HaMEuaeTCs
HEKOTOpas TEHACHUUs OTKJIOHEHHs. B dacTHOCTH,
roKaszartesb st XxpoMocoM C rpymnmbl HECKOJIBKO 3a-
HWKEH, a JUIA TPYIIEI A IMeeT TeHASHITHIO K ITOBBI-
nIeHuto. JJoctoBepHO MOHMKEHA YacToTa 00pa3oBa-
HUS (PparmIbHBIX CAWTOB HA XPOMOCOMAaX Ipymiibl D.
VY nanueHToB 0TMEYAI0Ch BO3PACTaHUE AKTUBHOCTH
xpomocom rpyni E u F B oTHOIIEHHN 00pa3oBaHus
JIOMKHX CalTOB IO CPAaBHEHMIO C IIOJYYEHHBIMU
HaMH, a TakKe 3a)UKCHPOBaHHBIMHU B JIUTEPATYPE
[2] KOHTPOTHHBIMU TTOKA3ATEIISIMHU.

[pu u3yueHnn 0COOEHHOCTEH PaCTIONIOKEHUS (hparuiib-
HBIX CATOB HA XPOMOCOMAX OKa3aJIOCh, YTO, B OTIIMINC
OT KOHTPOJIS, Y TIAIUEHTOB JIOMKHE CAHThI ¢ HANOOBIIICH
YaCTOTON 3aHUMAIOT MPHUIICHTPOMEPHOE MOJIOKECHUE
(89,1+5,3% ot o01iero 4mciia caiToB; B KOHTPOJIE
20,0£1,2%). [ IpemmonoKuTeTbHO, 9TO BEISIBIICHHAS 3aKO-
HOMEPHOCTb, TI0 BCEH BEPOSITHOCTH, SIRJISCTCS CrieH(Ue-
CKOM JJTsI XpPOMOCOM OOJTBHBIX PAKOM TPYITHOM JKeJIe3bl.

Pe3ynbTaThl NpOBEIEHHBIX HAMHU MCCIIEIOBAaHUM TTO-
3BOJISIFOT 3aKJIFOYHUTh, YTO XPOMOCOMBI JIMI] Pa3HbIX
BO3PACTHBIX T'PYIII MPOSIBIISIFOT, C OJXHON CTOPOHBI,
Pa3HYH aKTHMBHOCTb B OTHOLIEHUU BBISBIISIEMOCTH
(parminbHBIX CalTOB, C APYTroil — HEOAMHAKOBYIO
YYBCTBUTEJIBHOCTb 110 OTHOUICHUIO WHTyLIPYOILETO
BO3JICHCTBUSL TECTUPYEMBIX TPEX METAJUIOB, BIMSHUE
KOTOPBIX B PSZIC CITy9acB HOCUT CTPOTO CIIEIM(PHISCKUIA
XapaxTep v MOJIaeTCsl KOPPEKIIUH OUOPETYIISTOPAMU —
JIMBAreHOM | ST TasIoHOM. Crielu()YHOCTh B OTHOIIIE-
HUU pacIIpeAeIeHUs JIOMKHX CAalTOB 110 XPOMOCOMHBIM
IpyIIaM U JUIMHE XPOMOCOM, CBOWCTBEHHA U KIIETKaM
MALMEHTOB C PAKOM MOJIOYHOM JKEJIE3bl.

BaaromapHocTh. Pabora BeInoIHEeHA pu (PUHAHCO-
Boit mogaepxkke rpanta STCU —4307.
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SUMMARY

THE EFFECT OF HEAVY METAL IONS AND
PEPTIDE BIOREGULATORS ON THE EX-
PRESSION OF CHROMOSOME FRAGILE
SITES IN THE INDIVIDUALS OF DIFFER-
ENT AGE GROUPS AND BREAST CANCER
PATIENTS

Jokhadze T., Gaiozishvili M., Lezhava T.

Department of Genetics Iv. Javakhishvili Thilisi State
University

Expression rates of chromosome fragile sites in
peripheral blood lymphocytes have been studied in
clinically healthy individuals of different age groups
(20-38 yrs and 75-86 yrs) and breast cancer patients
(8 cases). In individuals with a normal check-up of
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different age groups the heavy metal (nickel, zink and
cobalt) ions were also examined on their influence
on the expression of the fragile sites and the peptide
bioregulators (Livagen and Epithalon) were tested
on their ability to correct the pattern of expression.
Short-term lymphocyte cultures were used as tested
material. The analysis showed that the chromosomes
of people from young and old age groups differ from
each other by the expression pattern of fragile sites
— the chromosomes of young individuals were found
to be more active by spontaneous formation of fragile

LSISGNBILM 5SIROGO6() LOSLLIE(

sites. They were also sensitive to their induction by
heavy metals. Both tested bioregulators lessen heavy
metals effect that was statistically reliable only for the
young people group. As for the patients with breast
cancer general elevated fragility of chromosomes
and specific distribution of the fragile sites along the
chromosomes were revealed.

Key words: peripheral blood lymphocytes, expression
rates of chromosome fragile sites, peptide bioregula-
tors, heavy metal ions, in healthy, in breast cancer.

PE3IOME

BJIUSAHUE NOHOB METAJIJIOB U ITIENITU/IHBIX BUOPET YJIATOPOB
HA 9KCHPECCHIO ®PATUJIBHBIX CAUTOB XPOMOCOM
B PABHBIX BO3PACTHBIX I'PYIIITAX 1 Y BOJIBHBIX PAKOM I'PYIU

Jlxoxanze T.A., MNuoszumsuiaun M.H., JlexxaBa T.A.

Tounucckuii cocyoapcmeennulii yHugepcumem um. Me. Joicasaxuweuu

[IpoBeneHo uccaenoBaHNue FIKCIPECCUH (PParITbHBIX
CaliTOB XpPOMOCOM JIUM(OIUTOB TIepu(epuuecKoit
KPOBH KJIMHUYECKU 37I0POBBIX JIHII JIByX BO3PACTHBIX
rpynm (20-38 u 75-86 net) u 8-u OOJNBHBIX PaKoM
MOJIOYHOM JKeJe3bl. Y 30POBBIX JOHOPOB Pa3HBIX
BO3PACTHBIX IPYIIIT U3y4aI0Ch TAKXKE BIUSHHE NOHOB
METAJJIOB — HUKEJIS, I[MHKA U KOOaJbTa Ha 4acTOTy
AKCIPECCUU JIOMKHX CAalTOB M BO3MOXHOCTH €€
KOPPEKIIMH MENTHIHBIME OUOPETYISTOPAMH - JIUBA-
TeHOM M 3MuTajgoHoM. MccnenoBanue mpoBoIuiIOCh
Ha KPaTKOCPOYHBIX JUMQOIUTAPHBIX KYJIBTypax. B
pe3ynbTare aHaJIM3a 0Ka3ai0Ch, YTO XPOMOCOMBI JIUI]

Pa3HBIX BO3PACTHBIX TPYII Pa3InvaloTcs 1Mo Xapak-
Tepy SKCTIPECCUU (PPaTrUIIBHBIX CAHTOB — XPOMOCOMBI
MOJIOZBIX JIML O0Jiee aKTHUBHBI KaK IO OTHOILEHHIO
CIIOHTAHHOTO 00pa30BaHMs JOMKHX CalTOB, Tak
U IIPU UX MHAYKIHH TsOKETbIMH MeTajuiamu. Oba
HCTONB3YEMbIX OMOPErylsTopa MOHMKAIU dPPEKT
TECTHPYEMBIX METAJUIOB, YTO MMENO TOCTOBEPHBIH
XapakTep TOJILKO B KJIETKaxX MJIajIIeil BO3PACTHOM
rpynmsl. Y OOJBHBIX PAKOM MOJIOYHOH JKeJie3bl 3a(uK-
cHpoBaHa 00111asi BBICOKask (PParuiibHOCTH XPOMOCOM
U cienupUUIECKU XapaKkTep pacipeaeNIeHIs JOMKIX
CaiTOB IO XpOMOCOMaM.
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THE MICROCALORIMETRIC INVESTIGATION OF CELLULAR SUSPENSIONS
OF BLOOD LYMPHOCYTES FROM HEALTHILY AND SUFFERING
FROM ATHEROSCLEROSIS INDIVIDUALS

Monaselidze' J., Barbakadze' Sh., Gorgoshidze' M., Lezhava’ T., Jokhadze? T.

'E. Andronikashvili Institute of Physics, *Tbilisi State University

The in situ study into the unique native structure of
chromatin is necessary for deepening the understand-
ing of the physicochemical mechanisms responsible
for its structural stability. The native dynamic struc-
ture of chromatin is determined not only by H1 histone
but also by the transcription factors [12]. However,
even the most modern methods are incapable of sepa-
rating chromatin from cell nuclei without disturbing
its highly ordered structure [3,8].

The above is particularly important at various diseases
including atherosclerosis since the fine changes in
the thermal parameters of chromatin denaturation as
compared with their normal values are discernible
better at the level of cells and nuclei, rather than in
dilute chromatin solutions [1,4-6,9].

The given work is a try to obtain some new informa-
tion about the atherosclerosis, in particularly: a) to
find out those fine changes in structural organizations
of hetero and active chromatin which are observed
in lymphocytes of patients with atherosclerosis; b)
to determine degree of cell survival with the help of
measurements of lymphocyte heat production in case
of sick patients; and to connect these changes with
changes in structural organization of hetero- and ac-
tive chromatin.

Materials and methods. DSC method. The measure-
ments of lymphocytes denaturation parameters were
carried out by DSC designed especially for study of
complex biological systems with high sensitivity —
0.1pcal. The measuring cell — 0.22 ml, temperature
interval of measurement — 2-130°C, scanning rate
- 0.7°C/min [7,11]. The method gives the possibil-
ity to determine thermodynamic melting parameters
with milligram quantities of preparation directly in
composition of cells and cellular nuclei, hetero- and
active chromatin in contrast to optical and hydrody-
namical methods. The measurement of heat produc-
tion was carried out by microcalorimeter working in
isothermic regime.

© GMN

Lymphocytes were isolated from blood of pa-
tients as in work [5]. The pellet of lymphocytes
was resuspended in serum and transferred into
the DSC vessel. There was serum or cultural me-
dium in the reference vessel to compensate for
the contribution of heat absorption/evolution of
serum proteins. The biomass concentration was
determined according to dry weight directly in
measuring vessel. DNA concentration was deter-
mined from dried weight at 105°C biomass taken
from measuring vessel [11].

Results and their discussion. In Fig.1(a, b) the excess
of heat capacity AC=dQ/dT has been replotted as a
function of temperature for lymphocytes isolated from
blood of 91 years old man sick with atherosclerosis
and 88 years old healthy person. a) 91 years old sick
man. Dry biomass is 10.1 mg ; DNA—- 0.23 mg;
b) 88 years old healthy person. Dry biomass is 9.1
mg; DNA—-0.21 mg;

As it is seen, melting curves profiles have com-
plex character. An intensive heat absorption peak
(exotherm) and a shoulder from lowthemperature
side are observed in the temperature range 10-40
°C, some clear maxima (endotherms), shoulders
and bends are observed in the temperature range
higher than 40-120 °C. According to our and
literature data on melting of cells, nuclei and
chromatin [2, 8, 9], the endotherms on calorimet-
ric curve in the temperature range 42-75°C cor-
respond to denaturation (melting) of membranes,
plasma proteins and nuclear proteins, and in the
temperature range 80-120 °C — to genetic mate-
rial — chromatin.

In the given report we shall consider only the tem-
perature ranges 10-40 °C and 80-120 °C, as a given
investigation is aimed at study of thermodynamic
stability of hetero - and active chromatin and their
influence on cells survival.
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Fig. 1. The excess of heat capacity AC=dQ/dT has been replotted as a function of temperature
for lymphocytes isolated from blood of 91 years old man and 88 years old healthy person (see text)

The Fig. 2, 3 present microcalorimetric curves of lym-
phocytes of 7 and 26 years old patients recalculated
per gram of dry biomass. The presented data (Fig.
1, 2, 3) show that significant changes in a thermal
spectrum are observed just in the temperature range
in which a chromatin complex is denaturated. In
particular, in the case of scanning of healthy old man
(88 years old) lymphocytes, the chromatin has two
stages of melting with maxima of heat absorption
about 92, 1 and 106,5°C and in the case of patients
sick with atherosclerosis approximately of the same age
91 - has three stages of melting which were find out after
curve deconvolution are 86, 92, 106 °C. We carried out a
deconvolution of curves for calculation of heat coming
on every stage of chromatin melting (on every structural
domain of chromatin) and obtained 9 stages of transition

1,0+

=
[5]
1

dQ/dT, JIK*g

20 40 60 80 100 120
Temperature, Oc

Fig. 2. The excess of heat capacity AC=dQ/dT has
been replotted as a function of temperature for lym-
phocytes isolated from blood of 7 years old persons
sick with ischemia. Conditions as in Fig.1 biomass
8,4mg, DNA — 0,18 mg
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(Fig. 1 a) and 10 stages (Fig.1 b). As it was mentioned
above, at a given stage we are interested in heat absorp-
tion peaks (endotherms) connected with chromatin
complex melting. In the particular endotherms VIIIL. IX
(curve 1 a), VIII, IX, X (curve b) and I, II exotherms
which are connected with metabolic heat.

So we see that besides of small changes of hetero -
and active chromatin thermostability of 91, 26 and 7
year-old patients in comparison with hetero-and active
chromatin of 88-year-old healthy man is also observed
the heat rearrangement between endotherms VIII and
IX and the appearance of additional heat absorption
peak (endotherm) with maximum at about 87.5°C in
case of 91-year-old patient and his 7-year-old grand-
daughter. (Fig. 2,3).
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Fig. 3. The excess of heat capacity AC=dQ/dT has
been replotted as a function of temperature for lym-
phocytes isolated from blood of 26 years old man.
dry biomass is 9,1 mg; DNA — 2,0 mg. Conditions
as in Fig.1
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The calculation of heats showed that summary melt-

ing heat Q_ _(AH, )= Q(VII) + Q(IX)and Q.
(AH, .,) = Q(VII) + Q(IX)+Q(X), as in case of norm
also in case of 91-year-old man, his 27-year-old son
and his 7-year-old granddaughter coincide with each
other with exactness of experimental error and was
equal to Q, = 24 cal + 3 cal/g DNA. We also have
observed that the heat which was lost in peak at 107°C

was added to peaks at 91+1,5°C and 96+1,5°C.

The data presented on Fig.1, 2, 3 show that the exo-
thermal effect (heat evolution) with two shoulder
about 27,0°C - 30,0 °C and maximum about 38°C
are observed in the temperature range 5 - 42°C. Ac-
cording to our data [7, 11] on determination of heat
evolution by the same method in case of Sp. platensis
cells and human cell culture L - 41 this heat evolution
in the temperature range 5 - 42°C is the metabolic
heat. Therefore, the value - Q calculated from the
exotherm area (Fig. 1 a) is equal to 8.2+2.5 J/g dry
mass of lymphocytes in anaerobic conditions and it
is mainly determined by cell breath [7, 11]. Our pre-
liminary data showed that —Q of 91-years old patient
with atherosclerosis in comparison with healthy 88
years old person was decreased by 20 %. Our further
study on determination of —Q _value will be con-
nected with finding out the connection between —Q
and structural rebuilding of chromatin.

0,8 -
N "xh

- [ |
€™ /\
= | [
~ 0,4- \
T A
S 0z N\
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4I|J GIG BI'EI 160 ‘Ié{]

Temperature, 0c

Fig. 4. The excess of heat capacity AC=dQ/dT has
been replotted as a function of temperature for lym-
phocytes isolated from blood of 30 years old healthy
persons. The lymphocytes were in physiological
solution, pH 7.0. Dry biomass in vessel is 16 mg.
DNA - 0.37 mg

So we conclude that atherosclerosis disease leads
to chromatin rebuilding in the interphase state and

© GMN

decrease of cell survival. The chromatin rebuilding
may be imagined as partially unfolding of 30 nm
chromatin fiber into 10 nm one [1,9] due to loss of
some part of H1 histone [10]. The nature of shift to
low temperatures of the endotherm maxima by 1+2°C
in comparison with the norm is unknown yet. It may
be connected with damage of the linker part of inter-
nucleosomal DNA after loss of Hlhistone. This will
be checked at further studies on the basis of measure-
ments of DNA integrity by electrophoresis.

Acknowledgement: The work is supported by STCU
project 4307.
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SUMMARY

THE MICROCALORIMETRIC INVESTIGATION OF CELLULAR SUSPENSIONS
OF LYMPHOCYTES IN HEALTHY INDIVIDUMS
AND PATIENTS SUFFERING FROM ATHEROSCLEROSIS

Monaselidze' J., Barbakadze' Sh., Gorgoshidze' M., Lezhava? T., Jokhadze? T.

'E. Andronikashvili Institute of Physics, *Iv. Javakhishvili Thilisi State University

The denaturation thermodynamic parameters — en-
thalpy (AH) and temperature of hetero-and active
chromatin of lymphocytes and metabolic heat of these
cells were determined for healthy and suffering from
atherosclerosis individuals. It is supposed that ath-
erosclerosis disease leads to chromatin rebuilding in
the interphase state and decrease of cell survival. The

chromatin rebuilding may be imagined as partially
unfolding of 30 nm chromatin fiber into 10 nm one
due to loss of some part of HI histone.

Key words: atherosclerosis, thermodynamic melting
parameters, calorimeter, lymphocytes, chromatin,
melting heat.

PE3IOME

MHUKPOKAJIOPUMETPUYECKOE UCCJIIEJOBAHUE CYCIHHEH3UU
JIMM@OIUTOB KPOBHU 3/10POBBIX JIMII 1 BOJIbBHBIX ATEPOCKJIEPO30M

Monaceauase' JIxx.P., bapoakaaze! IIILHA., Foprommaze' M.3., JTexxaBa® T.A., lskoxaaze’ T.A.

'Huemumym usuxu um. E. Anoponukaweunis,
’Tounucckuil 20cyoapcmeennwlil yrusepcumem um. Us. Jicasaxuweunu

TepmoanHaMuvecKkue nmapaMeTpsl JeHaTypaIiy, dH-
tanenus (AH) 1 Temnepatypa retepo- 1 akTUBHOTO
XpoMarruHa JTUMQOIMTOB, a TAKKE METa00INIEeCKOe
TEIUIO 3TUX KJIETOK ObUTM OMpezeNieHbl Y 30POBBIX
JUI 1 OOJBFHBIX aTepPOCKIEPO30M. BBIIO BhICKa3aHO
MIPEIOI0KEHHUE, YTO aTEPOCKIIEPO3 BHI3BIBAET U3ME-

HEHHUE CTPYKTYPBI XPOMATHHA B COCTOSIHUU HHTEpda-
3Bl 1 YMEHBIIIAET BBDKUBAEMOCTH KJIETOK. CTPYKTYp-
HOE NepPEeCTPOCHNE XPOMAaTHHA MOYKHO TPEICTaBUTh
KaK yacTuuHbld niepexon 30 um ¢pubpusuiel B 10 HM
CTPYKTYpY BBUIY MOTEPH ompeaeneHHoi yactu H1
THCTOHOB.
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THERMODYNAMIC PROPERTIES OF BLOOD PLASMA
OF PATIENT SUFFERING FROM ATHEROSCLEROSIS

Monaselidze J., Barbakadze Sh., Kiladze M., Kuchadze Z., Lezhava T.

E. Andronikashvili Institute of Physics

It is proved that he method of differential scanning
microcalorimetry (DSC) is one of the leading meth-
ods for study of thermostability of macromolecules
and their complexes in composition of cells and cell
nuclei [1,6,7], because both optical and hydrodynamic
methods are difficult to use for opaque solutions and
suspensions.

Earlier, on the basis of DSC investigation of blood
plasma of healthy individuals [8], it was shown that at
heating of plasma in the temperature range 25-100°C
some weak heat absorption peaks at 53°, 83°, 89°C and
an intensive peak at 61-63°C were observed. It was es-
tablished that the peaks at 53° and 87°C corresponded
to melting of D and F domains of the fibrinogen and
the peaks at 62° and 80 °C - to albumin denaturation.
The ratio of the heats absorbed (Q,/Q,) peak at T,
=62 and T =80 of blood plasma of healthy person
is 10:1. The first stage corresponds to fatless fraction
of albumin and the second one — to fatty fraction. It
was also shown that y-globulin denaturates at 72°C
and the melting of a and [ globulins is observed
only after deconvulation of the curve on Gaussian
components [3,4].

We have used this approach to find out specific and
fine changes in thermostability of dominant proteins in
plasma composition of patients with atherosclerosis,
in comparison with the norm.

The goal of the work is to find out the changes in
the heat parameters of blood plasma denaturation of
a son and a granddaughter, in comparison with the
same parameters of a 91 years old grandfather with
atherosclerosis.

Materials and methods. The investigations were
carried out on differential scanning microcalorimeter
(DSC) designed at the Institute of Physics, Depart-
ment of Biological System Physics. The sensitivity
of microcalorimeter is 0.1 uW [5, 9]. The volume of
measuring vessel was 0.20 cm?®, the heating rate was
0.55°C/min, and the temperature range of measure-
ments - 25-110 °C. The exactness of the temperature
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measurements was not less than 0.1 °C. The error in
determination of heat denaturation (Q,) was not more
than 8%. The microcalorimeter (DSC) processor was
equipped with all software needed for determination
of the thermodynamic parameters of investigated solu-
tions and deconvolution of calorimetric curves.

The protein concentration was determined in the
measuring vessel at 102 °C according to dry weight.
The concentration of inorganic compounds was also
determined according to dry weight at 400 °C.

The fresh venous blood of healthy persons and patients suf-
fering from atherosclerosis was used. Heparin and EDTA
were used as anticoagulants. Blood plasma was obtained by
blood centrifugation during 10 min at 8000 rev min" and
supematant was used for calorimetric study. An experi-
ment began immediately after pouring a sample into the
measuring cell. The preservation of plasma and serum
for 24 h at 4.0 °C changed the thermal parameters of
denaturation by 5%.

Results and discussion. Thermodynamic properties
of'blood plasma of patients suffering from atheroscle-
rosis were studied for the first time. It was shown that
the protein stability of blood plasma of patients with
atherosclerosis significantly differs from the norm
(Fig. 1 a, b), and it also differs from the plasma of his
son and granddaughter (Fig. 2). It is clearly seen that
T, of main stage of blood plasma at 63+1°C of patient
with atherosclerosis is increased by 2.4°C and integral
heat of denaturation (Q,) is decreased in comparison
with the norm. Deconvolution of these curves on
Gaussian compounds showed that the denaturation
process of blood plasma of healthy and sick persons
had seven stages of transition (Fig. 1a, b).

The stages I and VII with denaturation temperatures
at 55.2.°C and 91.4°C correspond to denaturation of
D and F domains of the fibrinogen [5, 11], the stages
IT and VI correspond to denaturation of albumin
fraction, the stages IIl and V correspond to o and 3
globulins, and the stage [V corresponds to y-globulins
denaturation [3,4].
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Fig. 1. Heat absorption curve of blood plasma of the patient with atherosclerosis (91 years old man) (b)
and norm (a), calculated per gram of dry proteins. (a) — The quantity of suspension is 0.205 ml,
Md’y(protein) — 9.1 mg. (b) — The quantity of suspension - 0.208 ml, Mdry(protein) - 88 mg
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Fig. 2. Heat absorption curve of the blood plasma of (1) a patient with atherosclerosis (91-year old men),
(2) his son (26-year old), (3) his granddaughter (7-year old), calculated per gram of dry proteins
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We showed that the thermostability of D and F do-
mains of fibrinogen of the patient (91year-old men)
was changed in comparison with the same domain of
norm (Fig. 1). In particular, D domain thermostability
was decreased by 0.5 °C and F domain was increased

by 2.8 °C, compared with the norm (Table 1,2).

In case of the 7-year-old-girl, the Q, of D domain
was increased by 6 times, T, was increased by 4 °C in
comparison with her grandfather (Table 1, 2).

Table 1. The denaturation heat (in J/g per gram dry biomass)
of main proteins plasma calculated from deconvolutions picks

. D . o . E
Sabject | Total Q, | poin | Albumin | ki | Globulin GloEulin Albumin | 1, hain
Norm 25.5 1.2 8.1 2.2 6.2 4.8 2.9 0.2
91-year-old 22.0 0.2 13.4 0.8 35 1.8 2.0 0.35
26-year-old 21.1 0.9 9.4 1.0 32 3.9 2.3 0.4
7-year-old 26.7 1.2 13.8 1.2 4.4 4.2 1.8 0.1
Table 2. The denaturation temperature of main proteins plasma
calculated from deconvolutions picks

Sabject T, 1 T, I T, 11 T, IV T,V T, VI T, VII
Norm 55.2 63.0 67.2 69.4 74.9 84.2 91.4
91-year-old 54.7 65.4 69.5 72.3 76.2 83.5 94.2
26-year-old 55.5 63.9 67.1 69.3 73.1 80.8 89.5
7-year-old 58.7 66.9 71.4 73.8 78.6 87.8 96.1

Deconvolution of cuve was conducted with Origin 6.0 (Microcal ™ Softwere Inc.).
The errors in determination Q , of main proteins plasma was determined to 20%, T was to 1 °C

In case of the 91 year-old patient, the decreased
intensity of the heat absorption peak of the albumin
fatless fraction was observed, and the heat absorp-
tion peak intensity of F domain was increased by
several times, and its T, was increased by ~3°C in
comparison with the norm. The significant changes
in denaturation parameters of Q, (melting heat) and
T, (melting temparature) were observed in case of the
26-year old son (in comparison with his father) and
they are closed to the norm.

The exact value of the melting heats (Q,) of albumin
and its fractions — y-globulin and a,-globulins — are
already known from our and literature data [10,11].
As value Q, of proteins (without significant changes of
their structural organization due to protein-ligand inter-
actions) is directly proportional to protein concentration
in solution it is possible to obtain the exact quantitative
value of the abovementioned proteins in one experiment
during 50+120 minutes, at various heating rate.

But the main point in these experiments is that we
can judge about the changes in dynamic structure
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of proteins, and we can say that the decrease
of T, is caused by formation of defects in the
three-dimensional protein structure and increase
of T, is a result of formation of protein-marker
complexes.

The changes in the denaturation heat parameters of
main proteins of plasma are connected with the fat-
less fraction of albumin (T, of albumin in the case
of norm is equal to 63 °C), y-globulins (a clearly
expressed shoulder on the calorimetric curve in the
temperature range 65-78°C), and the fat fraction of
albumin at T =84.2°C.

Now we process the obtained data, including deconvolu-
tion of the denaturation curves. The values of T, AT,
Q, of each deconvolution curve correspond to denatur-
ation of fatless, fat fractions of albumin, y-globulins and
a-globulins, D and F fractions of fibrinogen.

Thus we conclude that DSC method give the possibil-

ity to obtain information about the quantity of plasma
main proteins and their thermostability in one experi-
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ment during 50-120 minutes in depend on scanning
rate, that is important in case of disease diagnostics.
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SUMMARY

THERMODYNAMIC PROPERTIES OF BLOOD
PLASMA OF PATIENT SUFFERING FROM
ATHEROSCLEROSIS

Monaselidze J., Barbakadze Sh., Kiladze M.,
Kuchadze Z., Lezhava T.

E. Andronikashvili Institute of Physics

The goal of the work is to find out the changes in
the heat parameters of blood plasma denaturation of
a son and a granddaughter, in comparison with the
same parameters of a 91 years old grandfather with
atherosclerosis.

The significant changes in heat (Q,) and denaturation
temperature (T,) of albumin, globulins and fibrinogen
of 91-year-old patient suffering from atherosclerosis
relative to the norm (88-year-old man) are found out.
In particular, Q, increase by 60% of albumin fat frac-
tion and fibrinogen of F domain and the increase of
their T, by 2.4 °C and 2.8 °C relative to the norm; Q,
decrease by 1.8 times and T increase by 2.9 °C of y
globulin relative to the norm; Q, decrease by 6 time
of D domain fibrinogen and a and B globulins by 1.4
and 2.9 times relative to the norm. Total denaturation
heat of donor blood plasma is equal to 25.5+£3J/g
and patient suffering from atherosclerosis is equal
to 22.0 J/g.

The most significant changes of heat parameters are
observed between grandfather and granddaughter: an
increase of D domain T, by 4 °C and Q, by 6 times;
T, increase of albumin fat fraction by 4.3 °C and its
Q, decrease by 10% of granddaughter in comparison
with her grandfather.

As value Q, of proteins is directly proportional to pro-
tein concentration in solutions, we conclude that the
significant changes of concentration main proteins in
blood plasma and changes of their thermodynamic sta-
bility occur at atherosclerosis, relative to the norm.

Key words: blood plasma, denaturation temperature,
atherosclerosis.



NLUINTLALY AVEILEIN LA L LN VY D

No 9 (162) 2008

PE3IOME

TEPMOJVUHAMUWYECKHUE CBOVCTBA IJIA3MbI KPOBU
INAIHUEHTA BOJIBHOI'O ATEPOCKJIEPO30M

Mounaceanase Jx.P., Bap6akanze LI.U., Kuaagze M.T., Kyuanze 3.1, Jle:kaBa T.A.

Hnemumym puszuxu um. E. Anoponuxawsuiu

B nacrostmeit pabote emaercs momnbITKa MOTydeHUs
JOTOJTHUTENbHONU HHGOpMAUK 00 U3MECHCHUIX
IapaMeTPOB TEIJIOBOU JEHATYPAINH TIa3MBI KPOBH
y ChIHA ¥ BHYYKHU B CPaBHEHHH C IMapaMeTpamMu y
91-5eTHero aena ¢ aTepoCKIECPO3OM.

BrigBrieHBI CylecTBEHHBIE U3MEHEHHS B TETUIOTE
(Q,) u temneparype (T,) nenarypanun anbOymuna,
moOynmuHOB U pubpuHOTeHA 91-]IeTHEr0 GOIBLHOTO
aTepOCKIIEPO30M OTHOCHTEIHHO HOPMHI (88-meTHuit
My>K4MHa), B 4acTHOCTH, 20% yBemuuenue Q, xup-
HOM (pakiun anpO0ymuHa n pudbpuHorena F momena
u yBenuuenue ux T wa 2,4 u 2,7 °C OTHOCHUTEILHO
HOPMBI; yMEHbIICHHUE B 2,6 pa3a Q, ¥ OBBINIEHNE HA
2,9 °C T, y mo0ynuna; ymeHbuienue B 3,5 pasa Q,

¢ubpuHorena D gomeHa M yBenedeHHE MPUMEPHO
B 2 pa3a o ¥ [} OOYTMHOB OTHOCHTEIHHO HOPMBI.
OO0mrast TerIoTa TUIABJICHUS TIa3Mbl KPOBH JJOHOPA
paBHa 32,743 JK/T, a MaliMeHTa CTPaIaloIero are-
pockieposzom — 28,1 JIx/r. Hanbonpime n3aMeHeHHUS
TETUTOBBIX MTApaMeTPOB HAOTIOAAIOTCS MEXKIY ACAYIII-
KO M HOPMOM, BHYYKOI 1 HOPMOI.

VunteiBast, 4to Q, GEJKOB 0€3 3HAYMTEILHBIX U3-
MCHCHUM MX CTPYKTYPHOW OpraHU3aIUH MPSIMO
MIPOITOPITMOHANIEHA KOHIICHTPAINY OeTKa B CPENIe, MBI
JlelaeM BBIBOJI, YTO TIPU aTe€POCKIIEPO3€ MPOUCXOISAT
3HAYUTETHHBIC N3MEHECHUS KOHIICHTPAITUH OCHOBHBIX
0CIIKOB B TUTa3ME KPOBU M UX TEPMOTUHAMUUECCKOM
CTa0MIIBHOCTH OTHOCHUTEILHO HOPMBL.

PROINFLAMMATORY REACTANTS AS DETERMINANTS
OF STROKE SEVERITY IN ELDERLY

Shakarishvili' R., Beridze* M.

'Iv. Javakhishvili Thilisi State University; *Thilisi State Medical University

Stroke is the third most frequent cause of death, the
most common cause of severe and prolonged physical
disability in industrialized world and the second most
frequent cause of dementia [1,9]. The incidence of
stroke and its associated mortality increases with age.
The population aged 60 years and more in developed
countries is rapidly expanding and is expected to dou-
ble over the next three decades [1]. Therefore, since
75% of stroke patients are aged over 65, most of recent
knowledge accumulated in stroke management in gen-
eral is definitely appropriate for the elderly subgroup
[7,9]. Three main causes account for more than 80%
of all cerebral infarcts in the elderly: atherothrombotic
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vascular occlusion, cardio embolism and lipohyal-
inoses associated with segmental fibrinoid arterial
degeneration in the deep perforate [10]. The brain
tissue inflammatory response is universal reaction
and plays the crucial role in metabolic consequences
of acute cerebral ischemia regardless of its origin.
Local inflammatory reactions start with activation of
microglia via y — interaction and release of proinflam-
matory cytokines IL-1p, IL-6, TNF-a with subsequent
progression of cytokine cascade [7-9]. Proinflamma-
tory cytokines induce transendothelial migration of
neutrophils in the penumbra region, enhance platelet
and red blood cell aggregation and adhesion, trigger
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release of fatty acids, production of radical oxygen
species, that lead to microcirculatory plugging and
spread of injury through salvageable ischemic tis-
sue [4,8]. Local immune response is modulated by
anti- inflammatory cytokines release, which is mainly
produced by lymphocytes and monocyte-macrophage
targeting on neurotoxic factors of enzymatic cascade
— the ultimate mechanism of necrosis or neuronal
apoptosis in penumbra region [4,5]. Monitoring of
proinflammatory proapoptoic immunochemical pat-
terns in acute stage of cerebral ischemia may play
decisive role in prognosis and prediction of remote
consequences of stroke in elderly [7].

On this background the aim of the present study was
to perform a retrospective analysis in a group of old
hospitalized patients with acute stroke in order to
evaluate the impact of several acute phase reactants
and the prevalence of short-term mortality.

Material and methods. Forty two patients aged
60-75 (26 female) have been investigated ret-
rospectively. Exclusion criteria comprised the
inflammatory disease, autoimmune disorder, renal
and liver insufficiency, cancer and recent history
of craniocerebral trauma. Two age category were
separated: <60 years old — 17 patients and >65 years
old — 25 patients. Initial neurological status, later
impairment and functional outcome were evaluated
using Glasgow Coma Scale (GCS), National Insti-
tutes of Health Stroke Scale (NIHSS) and Barthel
Index (BI). Patients of both age categories were
divided into two groups: severe stroke (GCS <10,
NIHSS >15, BI <16, n=25) and a moderate/mild
stroke (GCS >10, NIHSS <15, BI >18, n=17). Con-
trol comprised 15 age matched patients exposed to
lumbar discectomy. Ischemic lesion size was evalu-
ated on conventional MRI scans (0,5 and 1,5T) by
neuroradiologist blinded to the study.

The NO concentration was detected by spectrophoto-
metric method and Electron Paramagnetic Resonance
(EPR) method. Cytokine plasma level was determined
applying the Enzyme-Linked Immuno Sorbent Assay
(ELISA). Cytokines concentrations were calculated
by computer program TITERSOFT using the standard
curve. Statistical evaluation was performed applying
the SPSS program with t-paired test for mean values.
Pearson Product-Moment Correlation and multivari-
ate logistic regression (entered stepwise model) has
been used.
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Results and their discussion. The NO plasma con-
centration within 48 hours after stroke onset was
reduced more pronounced in aged patients, while in
less severe cases and in relatively young patients it
was significantly elevated (p<0,01). The high plasma
levels of IL-6 in the acute phase of stroke is the strong
predictor of poor outcome rather for aged, than for
younger patients.

The plasma levels of interleukin -1B (IL-1p), interleu-
kin- 6 (interferon, beta 2) (IL-6) and tumor necrosis
factor-a (TNF- o)) were elevated in comparison with
control in both groups of patients within 48 hours of
stroke onset. There was no statistical difference regard-
ing the IL-1P plasma levels between the groups by that
time (p<0, 5). The TNF- o and IL-6 plasma levels at the
same time of stroke onset were significantly different in
the group I versus group II (p<<0,01). The TNF- a and
IL-6 in acute period of stroke significantly prevailed in
comparatively old patients (p<0, 01), while NO content
in plasma revealed much higher values in relatively
young age. On the 14" day of stroke onset the plasma
levels of proinflammatory cytokines IL-1[3, IL-6, TNF-
o were decreased in contrast to initial levels measured
within 48 hours from symptoms onset (p<0,001; p<0,
01). Significant difference between values of IL-6 in
periods of the first 48 hours and 14" day from stroke
onset was noted only in relatively young patients, who
also demonstrated much better functional outcome for
the one month post stroke period. In a month after stroke
only in patients over 70 years old constantly abnormal
plasma values of NO and TNF-a were revealed, but
positive correlation with worse functional outcome was
not significant (p<0,5).

Several mechanisms are to be supposed by which
the proinflammatory cytokines may induce the brain
tissue injury. On one hand these effects appear to be
related to direct interactions between cytokines and
glial cells, astrocytes and neurons. On the other hand,
they activate the production of heat shock proteins and
nitric oxide, which are considered being involved in
programmed cell death [12, 13]. It is believed that re-
lease of the free fatty acids and other proinflammatory
lipid metabolites promote the expression of cytokines
cascade as a direct consequence of ionic imbalances
and calcium accumulation in neurons associated with
glutamate-induced toxity in acute brain injury [10].
The generalized immune response to the local brain
ischemia appears to be mediated through hypothala-
mus activation via proinflammatory cytokines’s direct
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influence [11], which appear to be signal transmitters
between immune and neural system established on
feedback mechanism. Activated peripheral blood
lymphocytes and macrophages produce the high
concentration of proinflammatory cytokines with
peak response by 48 hours from stroke onset that is
proved by experimental and clinical studies [2,3].
In accordance with mentioned studies we found the
elevated levels of IL-1b, IL-6 and TNF- a in the
peripheral blood plasma within 48 hours from stroke
onset. On the 14™ day of stroke onset only the level of
IL-6 was elevated in the group of patients with severe
stroke, more prominent in older age. The decreased
levels of IL-1pB, IL-6, and TNF- a on the 14" day
after stroke indicate activation of anti-inflammatory
compensatory mechanisms. The significant difference
observed regarding the IL-6 initial plasma levels in
acute stage of stroke and its negative correlation
toward the month outcome in more aged patients
support experimental and clinical data evidencing
that increased initial plasma level of IL-6 correlates
with larger volume of lesion and is associated with
poor prognosis. As well as in experimental studies,
the negative correlation was established in our study
toward TNF- a initial plasma levels and functional
outcome of disease envisaging the difference in cor-
responding patients’ age and severity degree. Recent
publications suggest [6] that transcriptional regula-
tion of macrophagal NO-synthase (NOS-2), which
is independent of Ca?* concentrations and regulates
the production of NO, is supposed to be intensified in
conditions of immunodeficiency. It is evidenced that
in conditions of immune imbalance that is develop-
ing in the most severe cases of brain ischemia and to
which aged patients are highly sensitive, intensive
production of TNF-a suppresses the expression of en-
dothelial NO-synthase (NOS-3) caused by reduction
of life expectancy of appropriate mRNA [8]. Accord-
ingly, in our study the significant negative correlation
was found between the plasma levels of TNF-o and
free NO plasma levels at the same period of stroke
development. Expression of free NO in peripheral
blood, induced by macrophagal and endothelial NO-
synthase activation in acute stage of stroke is directed
toward vasodilatation, inhibition of platelets and red
blood cell aggregation and adhesion on the endothe-
lium regulation of blood flow and arterial pressure via
endothelium-dependent relaxation muscle-type arter-
ies through nitrergic transmission may play protective
role at early stages of ischemic stroke. Favoring this
assumption we found the better outcomes in rela-
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tively young patients with high initial plasma levels
of NO. Though the high initial amounts of TNF- a in
our study correlated with worse prognosis, there is a
conflicting opinion on TNF-a. Several experimental
studies suggest that local injection of TNF-q into brain
greatly increases leukocyte infiltration in this area
certifying that TNF-o may potentate neuronal death.
Another studies report that animals without TNF-a
have larger infarcts and decreased neuronal survival
compared to control [4, 11]. According to recent data
it may be supposed that high TNF-a expression at
the critical stage of stroke development is directed
toward the compensation of immune reactions, taking
in account that TNF signaling pathway considered to
be controlling mechanism of T-cell expansion during
immune response [12,13].

Finally, we can conclude that age-related peculiar-
ity of proinflammatory substances’ balance in acute
stroke allows considering the IL-6 plasma level to be
the strong predictor of late outcome in elderly patients
over seventy. Although TNF-a initial high level in
these patients were correlated with worse outcome,
the ultimate role of TNF-a involvement in acute brain
ischemia remains controversial.
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SUMMARY

PROINFLAMMATORY REACTANTS AS DE-
TERMINANTS OF STROKE SEVERITY IN
ELDERLY

Shakarishvili' R., Beridze? M.

'Iv. Javakhishvili Thilisi State University, *Thilisi
State Medical University

Investigations aimed at studying of peripheral blood
levels of free nitric oxide (NO) and proinflammatory
cytokines IL-1, IL- 6 and TNF-a in correlation with
initial ischemic lesion size and neurological dynamics
during a month of acute brain ischemia.

Forty two patients aged 60-75 (26 male) have been inves-
tigated. Initial neurological status, later deterioration and
functional outcome were evaluated using Glasgow Coma
Scale (GCS), National institutes of Health Stroke Scale
(NIHSS) and Barthel Index (BI). Patients were divided
into two groups: severe stroke (GCS< 10, NIHSS >15,
BI< 16, n=25) and a moderate/mild stroke (GCS>10,
NIHSS <15, BI>18, n=17). The NO concentration was
detected by spectrophotometric and Electron Paramag-
netic Resonance (EPR) methods. Cytokine plasma levels
were determined applying the Enzyme-Linked Immuno
Sorbent Assay (ELISA).
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Statistical evaluation was performed by SPSS. Mean
values calculated using the t-paired test. Pearson
correlation ad multivariate logistic regression have
been applied.

In the first days of stroke onset the plasma levels of IL-1
and TNF-a revealed the slight negative correlation to-
ward the functional outcome, while the elderly patients
found to have the significant negative correlation of IL-6
plasma levels toward the functional outcome (p<0.01).

The NO plasma concentration within 48 hours after
stroke onset more profoundly was reduced in aged pa-
tients, while in less severe cases and in relatively young
patients it was significantly elevated (p<0,01).

The high plasma level of IL -6 in the acute phase of
stroke seems to be the strong predictor of poor out-
come rather for aged, than for younger patients.

Key words: free nitric oxide, proinflammatory cy-
tokines, stroke in elderly.

PE3IOME

BOCITAJIMTEJIBHBIE PEAKTAHTBI KAK
JETEPMHUHAHTBI TS KECTU MIIEMMUWYE-
CKOI'O HHCVJIBTA Y ITOKHUJIBIX

Hlaxapumsuian' P.P., Bepunze* M.3.

"Tounuccxutl 2ocyoapcmeennuvlil ynugepcumemn
um. Hs. [Dicasaxuwesunu, *Tounucckuil 2ocyoap-
CMBEHHbI MeOUYUHCKULL YHUGEpCUmem

Uccnenoany BO3pacT3aBUCUMbIE M3MEHEHHS T1J1a3-
MEHHOTO YpOBHsI cBoOonHOW okucH azora (NO) u
NPOBOCTIANUTETBHBIX TUTOKHHOB IL-10, [L-6, TNF- a
B KOPPEJISINU C UCXOAHBIM 00bEMOM LIepeOpaIbHOro
UH(APKTa U IUHAMUKON JAHHBIX HEBPOJIOTHYECKOTO
o0cJieloBaHMsl B TEUEHUE MECSYHOTO TEepHO/Ia IMo-
cJe pa3BUTHA OCTPOM MO3roBoil nmemMun y 42-x
nmarueHToB (26 keHmuH) B Bo3pacte 60-75 mer.
HcxonHble moka3aresin HeBPOJIOTHUECKOTO CTaTyca,
MOCTICAYIONIYIO JJUHAMHKY MX YXyIIICHUS 1 (QyHK-
UOHANBHBIA MCXOJ] OI[CHUBANHU 110 IIKajle KOMBI
I'mazro (GCS), mikane HarmmoHampbHOTO MHCTUTYTA
3nopoBbs (NIHSS), nunnexcy baprens (BI). [Tanuen-
THI pacmpeensyuch B rpynmnsl Tsbkesoro (GCS<10,
NIHSS >15, BI<16, n=25) u yMepeHHOI0/1erkoro
(GCS >10, NIHSS <15, BI>18, n=17) Teuenus 3a-
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6onesanus. Conepxanne B iazme NO ornpenensiu
CHEKTPOPOTOMETPUIECKIM METOJIOM U METOIOM
JIEKTPOHHOTO TapamMarHuTHoro pesonanca (OI1P);
JUIsl OIIGHKH KOHIICHTPAIMU UTOKHHOB NPUMEHSIITH
METOJ1 SH3UMCBsI3aHHON IMMyHOoa0copOIn (ELISA).
Craructudeckyro o0paboTKy TaHHBIX POM3BOININ
¢ omoIsio mporpamMmMel SPSS, cpennre BennIuHbI
BBIYHCIISIN t-TIAPHBIM TECTOM, KOPPEISIUOHHBIC
MOKAa3aTeN ONpeICIsUTH MYJIbTUBAPHAHTHOMN JIOTH-
yeckoi perpeccueii u ko3ddunmentom [Tupcona.

Konnenrpanust IL-18, TNF-o B epBbie CyTKH TIOCIe
Pa3BHUTHsI HHCYJIBTa 0OHAPYKUBAJA OTPUIATEIHHYIO

HEPE3KYI0 KOPPEJISIHIO ¢ (DYHKIIMOHAIBHBIM HCXOJIOM,
TOT/Ia Kak y Oosiee TIOKUIIBIX MAllMeHTOB OTMeYasach
BBIpaYKEHHAs! OTPHLIATENIbHAS KOPPEISAIHS COACPIKaHUs
IL-6 ¢ ¢pyrximoHanbHBIM rexooM (p<0,01). Beissieno
pesue BbIpaykeHHOe CHIbKeHre KoHneHTpanuu NO y
OoJiee MOXKMIBIX TAIMEHTOB, B TO BpeMsI KaKk y OT-
HOCHUTEJIBHO MOJIOABIX MAIlUEHTOB C JIETKUM WU
YMEPEHHO TSKEIBIM HHCYJIBTOM PETUCTPUPOBAIUCH
noBbIeHHbIe Tokazatenu NO (p<0,01). Beicokuit
MIa3MeHHBIN ypoBeHb IL-6 B ocTpoii cTanuu uH-
CYJIbTa SIBJISETCS IPEUKTOPOM HEOIAronpusiTHOTO
(YHKIIMOHAILHOTO MCXOJa Y MalueHTOB OTHOCHU-
TEJIbHO CTapIIEed BO3PACTHON IPYIIIbIL.

GENETIC CHANGES INDUCED BY THE PESTICIDE RIDOMOL IN
THE SOYBEANS SPROUTED FROM THE SEEDS OF DIFFERENT AGES

Baratashvili' N., Chitanava’ G., Menabde' M.

'Iv. Javakhishvili Thilisi State University, *Shota Rustaveli Batumi State University

To reveal the aging-causing factors is a question at
issue. The process of aging differently advances not
only in various species but in individual representa-
tives of the same species as well. The life processes
critical for organisms gradually weaken with bio-
logical aging followed by decrease in activity of the
organism [5,12].

In contrast to animals, plants don’t clearly exhibit
the process of aging. Flowering plants much differ
by their lifespan not having common mechanisms of
aging. Aging rates are specific for every species due
to the difference in reasons. It is stated, that during
aging chromosomes undergo heterochromatiniza-
tion resulting in inactivation of normal expression of
genes [6,12].

This process is influenced by some physical and
chemical agents. Xenobiotics differently affect par-
ticular stages of individual development inducing
increase or decrease of the process.

An objective of presented study was to investigate the

effect of the genetically active xenobiotics Ridomil
on the genetic apparatus of the plants sprouted from
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the soybean speeds of different ages. The experiments
were conducted on the soybeen (Glycine max) genetic
line L65-1237 made by the American scientists B.
Vig and E. Podok and described in our early publica-
tions [1].

The studies were performed on the 1-, 2- or 3- year
old seeds of the heterozygous Yy, plants (Y, al-
lele is semidominant and controls the chlorophyll
synthesis).

The seeds of different ages were exposed to the pes-
ticide Ridomili diluted in distilled water in different
concentrations — 0.02%, 0.04%, 0.06%, 0.08% and
0.1%. 100 air-dried seeds were treated with the rel-
evant concentration of the agent for 24 hrs, rinsed in
running water for 4 hrs and seeded in wooden boxes
following the accepted rules.

Three phenotype classes —green (YY), light-green
(lettus-like color; Y,y and yellow (y,,y,,) in propor-
tion 1:2:1.

The heterozygous light-green sprouts were selected
for analysis as they are suitable to register any
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somatic genetic alteration. Induced Spoots on the
surfaces of first two simple and the third complex
leaves were studied under the microscope (MBC-1,
magnification 2X10). The results obtained were
analyzed statistically [8].

The systemic pesticide Ridomil (C H, NO,; N —
(2.2dimethilphenole) —N-(2-methiloxiacethil) ala-
nine methyl ether) is used as an agent against fungal
diseases in the vine, tobaccos, tomatoes, and other
vegetables. Genetic changes induced by Ridomil are

LSISGNBILM 5SIROGO6() LOSLLIE0

shown in table 1. In the light-green sproutes developed
from 1-year-old seeds (Y, y,,) both the direct muta-
tions (yellow spots) and the reversions (green spots)
were induced. The spots reflect genetic changes (such
as point mutations, deletions and chromosome non-
disjunctions) in somatic cells. The higher concentra-
tions of Ridomil induced high rates of yellow-spots.
Dose-dependent phenomenon was observed. Such a
relationship was not seen with the induction of the
green spots. The spontaneous background was rather
low and didn’t exceed 0.22.

Table 1. Ridomili induced genetic changes in the plants sprouted from 1-year-old seeds

ConcentratiOfl Number of Total number Number of spots per leaf
of the preparation
% leaves analyzed. of spots yellow green double total
0.02 105 96 0.58+0.009 0.33+0.03 0 0.91+0.02
0.04 90 93 0.64+0.06 0.39+0.05 0 1.03+0.02
0.06 95 104 0.70+0.08 0.39+0.02 0 1.09+0.03
0.08 80 88 0.71£0.07 0.40+0.06 0 1.10+0.02
0.1 85 96 0.83+0.11 0.38+0.02 0 1.13+0.03
control 120 26 0.12+0.02 0.10+0.01 0 0.22+0.07

Increase in spontaneous mutation rate was observed
with aging (tables 2 and 3). In the plants developed

from 2-year-old seed it equaled 0.39 but in those
sprouted from 3-year-old seeds — 0.69.

Table 2. Ridomili induced genetic changes in the plants sprouted from 2-year-old seeds

Concentration Number T Number of spots per leaf
. otal number
of the preparation | of leaves ana- of spots
o, lyzed. yellow green double total
0.02 72 72 0.65+0.07 0.35+0.09 0 1.00+0.08
0.04 87 88 0.71+0.02 0.30+0.06 0 1.01+0.02
0.06 93 99 0.79+0.03 0.27+0.02 0.03+0.02 | 1.06+0.03
0.08 86 106 0.81+0.05 0.39+0.03 0.05+£0.01 | 1.23+0.04
0.1 88 117 0.86+0.05 0.41+0.06 0 1.32+0.06
control 109 43 0.2240.04 0.17+0.05 0 0.39+0.07
Table 3. Ridomili induced genetic changes in the plants sprouted from 3-year-old seeds
Concentration of Number of Total number Number of spots per leaf
. leaves ana-
the preparation % lyzed. of spots yellow green double total
0.02 98 114 0.71+0.09 0.36+0.06 0.094£0.01 | 1.16+0.09
0.04 92 133 0.87+0.03 0.42+0.04 0.1540.08 | 1.444+0.07
0.06 95 156 0.80+0.09 0.60+0.07 0.23+0.04 | 1.64+0.11
0.08 86 194 1.08+0.06 0.86+0.09 0.31+0.03 | 2.25+0.13
0.1 88 211 1.12+0.09 0.90+0.08 0.3840.07 | 2.40+0.22
control 106 80 0.35+0.05 0.28+0.05 0.06+0.03 | 0.69+0.09

Enhancement of yellow and green spot induction
was registered for the plants developed from 2- and
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3-year-old seeds (tables 2 and 3). In the case of yel-
low spots “dose-effect” phenomenon was observed.
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The reverse frequencies for 2-year-old seeds did not
differ from those for 1-year old ones. The high doses
of the preparation induced few numbers of complex
(with half-yellow and half-green) spots. It should be
referred to mitotic crossingover.

All the concentrations of the substance caused mitotic
crossingovers in the plants sprouted from the 3-year-old
seeds (table 3). The higher doses of Ridomil (0.06-0.1%)
here caused induction of reversions much more frequently
than in the case of 1- and 2-year-old seeds. The tendency to
the dose-dependant effect was also observed.

Embrionic cells of 3-year-old seeds were found to be
highly sensitive. The levels of direct mutations were
rather common there.

There are some data [3,9] concerning the reactions
of seeds of different ages caused by physical factors.
Age-dependent increase in spontaneous and induced
by chemical mutagens levels of aberrations was de-
scribed in the Crepis [6].

Growing and development processes have been stud-
ied in plants sprouted from the seeds of different ages
in the soybean test-system. Significant inhibition of
the processes was revealed [7]. Using the same test-
system, the effect of the ionizing radiation and chemi-
cals on the sprouts from 1-year-old seeds was also
studied. The obtained results indicated significantly
higher induction of direct mutations and reversion
than that observed in our investigations [2,4,11].
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SUMMARY

GENETIC CHANGES INDUCED BY THE
PESTICIDE RIDOMOL IN THE SOYBEANS
SPROUTED FROM THE SEEDS OF DIFFER-
ENT AGES

Baratashvili' N., Chitanava’ G., Menabde' M.

'Iv. Javakhishvili Thilisi State University; *Shota
Rustaveli Batumi State University

An objective of presented study was to investigate the
effect of the genetically active xenobiotics Ridomili on
the genetic apparatus of the plants sprouted from the
soybean seeds of different ages. The experiments were
conducted on the soybean (Glycine max) genetic line
L65-1237. The studies were performed on the 1-, 2- or
3- year old seeds of the heterozygous Yy, plants.

The seeds of different ages were exposed to the pesticide
Ridomili diluted in distilled water in different concentra-
tions — 0.02%, 0.04%, 0.06%, 0.08% and 0.1%.

Three phenotype classes — green (YY), light-green
(Y”y”) and yellow (y,,y,) in proportion 1:2:1. All
the concentrations of the substance caused mitotic
crossingovers in the plants sprouted from the 3-year-
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old seeds. The higher doses of Ridomil (0.06-0.1%)
caused induction of reversions much more frequently
than in the case of 1- and 2-year-old seeds. The ten-
dency to the dose-dependant effect was also observed.
Embrionic cells of 3-year-old seeds were found to be
highly sensitive. The levels of direct mutations were
rather common there.

Key words: soybean, pesticide Ridomil, mutation.
PE3IOME

W3YYEHWE TEHETUYECKWX N3MEHEHUM
B PACTEHUSAX COU, MOJYUYEHHBIX U3
CEMSIH PASJIMYHOI'O BO3PACTA 1101 BO3-
JEMCTBUEM IECTULIAJIA PUOMMUJIA
BaparamBuwm' H.A., Ynranasa’ 7K.B., Menaone' M.B.
"Tounucckutli 20cy0apcmeeHnblil ynugepcumen
um. HMs. Jrcasaxuwmeunu; *bamymckuil 2ocyoap-

cmeenHulil ynugepcumem um. L. Pycmasenu

[enpr0 HACTOSIIIIETO NCCIICTIOBAHUS SIBIIIOCH OTIPEIe-
JIEHHE BIUSHUS T€HETHYECKU aKTUBHOT'O MECTUIIMIA

LSISHMBILM 5SIROGO6() LOSLLIE0

PUAOMMIIA HA TEHETUYECKU anmnapar pOCTKOB COEBBIX
6000B pa3nUYHOTO BO3pacTa.

OKCcrepuMeHT MPOBOJHUIN Ha COEBBIX 000ax
(Glycine max) reneruueckoi nuaun L65-1237.
CemMeHa pa3nnyHOTO BO3pacTa (OAHO-, ABYX- U
TPEXJETHUE) TETEPO3UTOTHBIX (reHoTun Yy, )
pacTeHuil oOpabaThBaNUCh Pa3IMYHBIMH KOH-
neatpanusmu (0,02%, 0,04%, 0,06%, 0,08% u
0,1%) mpenapara punomuina. PeructpupoBainch
KaK pa3JIMYHble MyTallMu, TaK U 4acTOTa MHUTO-
THYECKOT0 KPOCCHHTOBEpa, MHAYLHUPOBAHHBIE
PUIOMUIIOM.

VY pacTeHuil, MONYYEHHBIX U3 OJAHOJICTHHUX CeE-
MSH, HHAYKIUA TOPSAMBIX MyTalui HaOironanach
¢ Oompuielt yacToTol, yem peepcuu. Ilpu stom
¢bukcuposaics pernomen noza-adpdext. ¥ pacre-
HUH, TIOJYUYEHHBIX U3 ABYX- U TPEXJETHUX CEMSH,
3apMKCHPOBAHO yBEITUYCHUE YACTOTHI KaK CIOHTAH-
HBIX, TaK 1 MHAYIUPOBAHHBIX MyTauui. MHAYKIIHISA
MUTOTHYECKOIO0 KPOCCHHIOBepa HabJroganach y
pacTeHH MOJTy4eHHBIX U3 BBIIEPKAHHBIX (ABYX- U
TPEXJIETHUX) CEMSH, PU BBICOKMX KOHIIEHTPAIUAX
npenapara.

RAS PROTEINS, NITROSYLATION AND HOMOCYSTEINE METABOLISM

Mikeladze!? D., Zhuravliova! E., Barbakadze' T.

'I. Beritashvili Institute of Physiology, Thilisi; °I. Javakhishvili Thilisi State University

Ras proteins have essential roles in controlling several
crucial signaling pathways that regulate normal cell
proliferation, differentiation and survival. Mutations
in ras gene have been identified in approximately
30% ofall human cancers, making this G protein an
important target for the development of anticancer
drugs. Oncogenic mutations of ras reduce the intrinsic
GTPase activity and, more importantly, completely
abolish the GAP-induced GTPase activation [1]. Thus,
unlike normal Ras, oncogenic Ras mutant proteins
remain constitutively in the active GTP-bound form
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and continuously activate the downstream effectors.
Moreover, extensive data indicate that bypassing the
normal control mechanisms oncogenic H-Ras, initiate
signal transduction cascades leading to the activation
of specific transcription factors and playing contribu-
tory roles in promoting Ras-induced oncogenic trans-
formation. [2,3,5].

Ras proteins are synthesized in the cytosol on free
polysomes and secondarily associate with endo- and
plasmic membranes after posttranslational modifica-
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tions. Ras may undergo at least three lipid post-
translational modifications prior to correct local-
ization, including farnesylation, methylation, and
palmitoylation. Most of these modifications occur at
the Ras C terminus, which has a consensus CAAX
motif (C is cysteine; A is aliphatic and X is any
amino acid). This sequence is necessary for incor-
poration of protein into inner surface of membranes
and important for proper biological functions of
Ras. Enzymatic farnesylation of Ras is the initial
step in a series of posttranslational modifications
and catalyzed by the farnesyltransferase (FTase),
which transfers a farnesyl moiety from farnesyl
diphosphate to the cysteine residue (Cys-186) of
the CAAX motif. After farnesylation, Ras undergo
subsequent biochemical processes involving pro-
teolytic cleavage of the AAX peptide, carboxym-
ethylation of the farnesylated cysteine residue, and
lastly in the case of H-Ras, N-Ras, cysteine residues
just upstream from the CAAX motif (Cys-181 or
Cys-184) become palmitoylated. In contrast to
farnesylation, palmitoylation is reversible. Palmi-
toylation of Cys-181 is required for efficient traf-
ficking of H-Ras to the plasma membrane, whereas
palmitoylation of Cys-184 supports correct GTP-
regulated lateral segregation of H-Ras between
cholesterol-dependent and cholesterol-independent
microdomains. Besides lipid modifications, C-
terminal cysteine residues of Ras are potential sites
for regulatory nitrosylation reactions. Nitrosylation
of'these cysteine residues could be important, since
oxidation of Cys-186, Cys-184 and Cys-181 would
prevent membrane attachment of Ras or change the
rate of palmitate turnover. Thus, the competition
between these post-translational modifications
for surface exposed cysteines of proteins may be
important for correct signal transduction in both
normal and cancer cells.

Hyperhomocysteinemia is recognized as a major
risk factor for atherosclerotic and thromboembo-
lic disease as well as for cognitive impairment,
including that seen in Alzheimer’s disease. Hy-
perhomocysteinemia is a common phenomenon
among elderly people and homocysteine-lowering
strategy may prevent or slow the development of
these age-related problems. Homocysteine is a
sulfur-containing, nonproteinogenic, neurotoxic
amino acid biosynthesized during methyl cycles
after demethylation of S-adenosylmethionine
(SAM) to adenosylhomocysteine (SAH) and sub-
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sequent hydrolysis of SAH into homocysteine and
adenosine. Enhanced intracellular concentrations
of SAH may result in product inhibition of SAM-
dependent methyltransferases [4] and increased
intracellular ratio of SAH/SAM favors inhibition
of methylation. Formed homocysteine is either
catabolized into cystathionine (transsulfuration
pathway) by cystathionine P-synthase, a vitamin
B6-dependent enzyme or remethylated into me-
thionine (remethylation pathway) by methionine
synthase, which uses N°-methyltetrahydrofolate
as the methyl donor and cobalamin as the cofac-
tor. Cystathionine then converted into cysteine, a
precursor of glutathione, which is the main anti-
oxidant compound of cells. It has been found that
methionine synthase is inactivated by oxidation and
requires reductive methylation for reactivity, while
cystathionine beta-synthase is a heme protein and
active in the oxidized form [6]. These date suggest,
that oxidative stress can reduces remethylation
and enhances transsulfuration to maintain, via an
adaptive process, the intracellular glutathione pool,
which would be essential for the redox-regulating
capacity of cells.

PC12 pheochromocytoma cells expressing a dominant
inhibitory mutant of Ha-ras (M-M17-26) and PC12
cells transfected with normal c-rasH (M-CR3B) has
been used to investigate the role of nitrosylation
and farnesylation of Ras on the production of ho-
mocysteine and the activities of the redox-sensitive
transcription factors NF-kB and c-Fos. We found
that under serum and nerve growth factor withdrawal
conditions undifferentiated apoptotic M-CR3B cells
accumulated more homocysteine, than M-M17-26
cells and the production of homocysteine decreased
under the action of manumycin (inhibitor of farnesyl-
transferase) and increased in the presence of L-NAME
(inhibitor of nitric oxide synthase). Furthermore, we
have shown that manumycin increased the activity
of c-Fos in the M-CR3B cells and decreased the
activity of NF-kB, while L-NAME reduced the
activities of both transcription factors, and acceler-
ated apoptosis of M-CR3B cells. In contrast to the
M-CR3B cells, in M-M17-26 cells manumycin did
not change the activity of c¢-Fos, or the activity of
NF-kB. These data suggest that trophic factor with-
drawal stimulates Ras, which apparently through
the Rac/NADPH oxidase system induces permanent
oxidative stress, modulates the activities of NF-kB
and c-Fos, induces production of homocysteine and
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accelerates apoptosis. Nitrosylation of Ras is nec-
essary for maintaining the survival of PC12 cells,
while farnesylation of Ras stimulates apoptosis
under withdrawal conditions.

Enhanced intracellular concentrations of SAH may
result in product inhibition of SAM-dependent meth-
yltransferases [4] and increased intracellular ratio
of SAH/SAM favors inhibition of methylation. To
demonstrate the specificity of Ras-elicited effects on
the activity of methyl cycles, wild-type of pheochro-
mocytoma PC12 cells, PC12 pheochromocytoma
cells expressing a mutant ras gene (MVR), and
M-CR3B cells that had been stably transfected with
normal c-rasH were incubated with the L-NAME
and manumycin. We have found that L-NAME sig-
nificantly changes the SAM/SAH ratio in both MCR
and MVR cells. Moreover, these alterations in methyl
cycles have reciprocal character; in the MCR cells, the
SAM/SAH ratio was raised, whereas in the MVR
cells this ratio was reduced. These alteration results
of change of activity of two enzymes: cystathionine
B-synthase, which catabolized homocysteine to
cystathione and then into glutathione (transsulfu-
ration pathway), and methionine synthase, which
remethylated homocysteine into methionine (rem-
ethylation pathway). Since intracellular ratio of
SAM/SAH indicates the rate of transmethylation, it
can be suggest that L-NAME in the MVR cells can
reduce remethylation pathway, whereas in the MCR
cells L-NAME cause attenuation of transsulfura-
tion. Taking into account, that methionine synthase
is inactivated by oxidation and requires reductive
methylation for reactivity; while cystathionine
beta-synthase is a heme protein and active in the
oxidized form, it may be suppose that in MVR cells
reduction of remethylation is a result of enhance-
ment of oxidative stress. Thus, oncogenic Ras, in
contrast to wild type Ras, induce oxidative stress
in PC12 cells.

The results presented here suggest that in conditions
of'alow level of nitric oxide PC12 cells with mutated
oncogenic Ras produce more ROS than cells with wild
type Ras. It seems that reduction of constitutional
levels of nitric oxide can change palmitate turnover
in Ras and increase oncogenic potential. Apparently,
the production of ROS by oncogenic Ras is mediated
by Racl/NADPH oxidase/H,O, pathway and gives
rise to oxidative conditions. Oxidative stress can
reduces remethylation and enhances cystathionine
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beta-synthase and transsulfuration to maintain, via
an adaptiveprocess, the intracellular glutathione pool,
which would be essential for the redox-regulating
capacity of cells.
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SUMMARY

RAS PROTEINS, NITROSYLATION AND HO-
MOCYSTEINE METABOLISM

Mikeladze'? D., Zhuravliova' E., Barbakadze' T.

'I. Beritashvili Institute of Physiology, Thilisi,
’Iv. Javakhishvili Thilisi State University

Elevated levels of homocysteine and S-adeno-
sylmethionine are causal risk factors for several
neurological disorders. Homocysteine is a sulfur-
containing, nonproteinogenic, neurotoxic amino acid
biosynthesized during methyl cycles after demethyla-
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tion of S-adenosylmethionine (SAM) to adenosylho-
mocysteine (SAH) and subsequent hydrolysis of SAH
into homocysteine and adenosine.

PC12 pheochromocytoma cells expressing a domi-
nant inhibitory mutant of Ha-ras (M-M17-26, PC12
pheochromocytoma cells expressing a mutant v-ras
gene (MVR) and PC12 cells transfected with nor-
mal c-rasH (M-CR3B) has been used to investigate
the role of nitrosylation and farnesylation of Ras
on the production of homocysteine and the ac-
tivities of the redox-sensitive transcription factors
NF-kB and c-Fos. We found that under serum and
nerve growth factor withdrawal conditions undif-
ferentiated apoptotic M-CR3B cells accumulated
more homocysteine, than M-M17-26 cells and the
production of homocysteine decreased under the
action of manumycin (inhibitor of farnesyltrans-
ferase) and increased in the presence of L-NAME
(inhibitor of nitric oxide synthase). Furthermore, we
have shown that manumycin increased the activity of
c-Fos in the M-CR3B cells and decreased the activity
of NF-kB, while L-NAME reduced the activities of
both transcription factors, and accelerated apoptosis
of M-CR3B cells. In contrast to the M-CR3B cells,
in M-M17-26 cells manumycin did not change the
activity of c-Fos or the activity of NF-kB. Moreover,
we have shown that L-NAME significantly changes
the SAM/SAH ratio in both MCR and MVR cells.
Moreover, these alterations have reciprocal character;
in the MCR cells, the SAM/SAH ratio was raised,
whereas in the MVR cells this ratio was reduced.

We conclude that trophic factor withdrawal stimulates
Ras, which apparently through the Rac/NADPH
oxidase system induces permanent oxidative stress,
modulates the activities of NF-kB and c-Fos, induces
production of homocysteine and accelerates apoptosis.
Nitrosylation of Ras is necessary for maintaining the
survival of PC12 cells, while farnesylation of Ras
stimulates apoptosis under withdrawal conditions.
Besides, our results suggest that in conditions of a
low level of nitric oxide PC12 cells with mutated
oncogenic Ras produce more ROS than cells with
wild type Ras and switch homocysteine metabolism
toward to transsulfuration.

Key words: Ras nitrosylation, Ras farnesylation,

nitric oxide, homocysteine, redox-sensitive transcrip-
tion factors, ROS.
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PE3IOME

RAS BEJIKU, HUTPO3UJIMPOBAHUE U ME-
TABOJIN3M 'TOMOLIMCTEUHA

Muxkenaanze'? 1I.I., Kypasaesa' E.1O., Bap6akan-
3e! T.T.

'Huemumym gusuonozuu um. M. Bepumaweunu, Tou-
nucu, *Tounucckuil 20Cy0apCcmeenublil yHugepcumenn
um. Me. JDicasaxumeunu

[ToBbiMIEHHBIH YPOBEHb TOMOIMCTEHWHA H
S-aneHo3nIMETHOHNHA SIBIISICTCS PUCK-(AKTOPOM
HEBPOJOTHYECKUX 3a0o0eBaHuil. [oMOIUCTEHH
— cepocojepikamas aMHHOKHCIIOTa, KOTopas sB-
JISIETCS TIPOAYKTOM IepepadOTKH B OPTaHU3ME TaK
Ha3bIBAEMOUM HE3aMEHUMOW aAMHHOKHUCIOTHI Me-
THOHMHA BO BPEMs METHIJIOBOTO ITWKJIa. B pe3ynprare
JMIEMETUITNPOBaHUS S-afieHo3mwIMeTHOHNHA (SAM) B
S-ageno3miromoructend (SAH) 1 mocneayromero
ruapom3a SAH o6pa3yercs TOMOIIMCTEHH U aICHO-
3uH. J[71s mccnemoBanms poiny HUTPO3HINPOBAHHOTO
u (dapHe3mwmpoBaHHOro Ras-Oenka B oOpa3oBa-
HUW TOMOIINICTEMHA M B PEIOKCYYBCTBUTEIHHOCTH
TpaHCKpUTIIIHOHHBIX (PakTopoB NF-kB u c-Fos mpu
YCIOBHSIX IePUITUTA TPOPUISCKUX (PAKTOPOB, OBIITH
ucmonb3oBadbl 3 Buma PC12 KIETOYHOH KYIBTYPHBI
(heoxpoMoIUTOMBI: TiepBast KynsTypa PC12, comep-
)Kallasi IOMMHAHTHEraTUBHBIM MyTaHTHBIM Ha-ras
red (M-M17-26); BTopasi, comepskaiiass MyTaHTHBII
v-ras reH (MVR) u TpeThs, comepkaiiass HOpMalb-
ueIit c-rasH ren (M-CR3B). B pesynsrare skcrepu-
MEHTOB OOHAPYKHUIIOCH, UTO TePHUITUT TpodraecKux
(dakTopoB cTuMyHpyeT Ras-0emok, KoTopslii uepes
Rac/NADPH oxcuma3Hyro cCHCTEMY BBI3BIBACT TIEp-
MaHEHTHBIH OKCHJIATUBHBIN CTpeCC, M3MEHsISI aKTHB-
HOCTh NF-kB 1 c-Fos TpanckpuInoHHbIX (hakTopos,
moOy>XKIaeT 00pa3oBaHIe TOMOIMCTCHHA U YCKOPSIET
amnonto3. Hutposmmmposanue Ras-6emmka HeoOxommumo
U1 xu3HectocooHocTr PC12 xieTok, xorma dap-
He3nMpoBaHne Ras-0enka cTUMyIHpyeT arnomnTo3 B
yenoBusx aedurmra Tpodraeckux Gaxtopos. bomee
TOTO, TIOJYYeHHBIE Pe3yJbTaThl JOKa3bIBAIOT, YTO B
YCIIOBHAX HU3KOTO YPOBHS OKCHJIA a30Ta B KIIETOUHOMN
KyneType peoxpomorutomsl PC12, cogepxarieii My-
TaHTHBIN V-ras reH (MVR), o6pasyercs 6ombitie ROS,
4yeM B KJIETKaxX cojiepKaliux HopMalibHbIM Ras, npu
3TOM METa0OIM3M TOMOIIMCTEHHA MTEPEKITI0YaeTCs Ha
TpaHCCYTb(UPOBAHHUE.
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BJIMSIHUE MOHOB MEJHN HA IITAMMbBbI BUHHBIX JTPOXKEN
(SACCHATOMYCES CEREVISIAE VAR VINI) PASHOI'O BO3PACTA

MarupumBuan! A.®., Mayaapuann® H.A., Mena6ae> M.B.

"Tounucckuit 2ocyoapemeennviil ynugepcumem um. M. Yasuasaose;
?Tounucckuti 2ocyoapcmeennolii ynusepcumem um. Hs. Jicasaxuueunu

3a mocnenHue roJpl BEAyTCS HHTCHCUBHBIC UCCIIC-
JIOBaHUS MO MpoOIeMe MeXxaHU3MOB cTapeHus. B
Hay4YHOU JUTEpaType MUPOKO paccMaTpUBAIOTCSA
MHOXECTBO Pa3JIMYHBIX TEOPUH, OOBICHSIIOMINX
NpUYNHBl cTapeHud [5,7], cBONCTBEHHOTO Kak
OJTHOKJIETOYHBIM, TaK U MHOTOKJIETOUYHBIM Op-
ranu3zMam. [Ipoueccsl cTapeHus, NpoTeKalouue
B OJHOKJIETOYHBIX OpPraHW3Max, COOTBETCTBYIOT
CTapeHHIO B MHOTOKJIETOYHBIX Opranu3max [5-7].
Jns u3yueHus: cTapeHus OAHOKIETOYHBIX Opra-
HU3MOB OJJHUM W3 HAUITYUYLINX MOZEIbHBIX 00BbEK-
TOB sIBJIsICTCS ApOoxkeBou rpud (Sacchatomyces
cerevisiae), Tak KaKk OH SIBJISIETCSI TEHETUYECKH
CaMBbIM MTOJIHOLEHHO U3YYEHHBIM 3YKapHOTUYHBIM
opranusmowm [2,3].

Y IpoxxKeBBIX TPUOOB OOHAPYIKEHBI PEIUIMKAIU-
OHHBIC U XPOHOJIOTHYECKUE (POpMBI cTapeHus. Bui-
SIBJICHBI ¥ W3YYCHBI TCHbBI, KOHTPOIUPYIOIINE ITH
npoteccsl [6,8].

[Ipu pennmkalMOHHOM CTapEHUU MaTEPUHCKAs KIIET-
Ka, KOTOpast, 00BIYHO, MOXKET B CpeIHEM 25 pa3 mod-
KOBAaThCsI, MOC/E KaXKJOro TaKOro akTa MOCTEHEeHHO
crapeeT. Kaxaplit mocieyonui KIeTOUHbIN UKL B
KJIETKE 3aMEIIIAETCS, a 3aTEM [IPEKPALLAETCS.

Bospact B 1aHHOM ciiy4ae OnpenensieTcs Mo Yuciy
JICJICHUH, Yepe3 KOTOphIC MPOIlia KJIeTKa, a HEe Ka-
JICHJIApHBIM BpeMeHeM. TuroBas cpetHsis IPOI0IIKH-
TEIBHOCTb JKU3HU JIPOXIKEH INKOTO THIIA COCTABIISICT
OKOJIO 25-1 TTOKOJICHHH [6-8].

B onpeneneHHBIX BHENIHUX YCIOBUSX CTallMOHAPHAS
¢aza pocra OpoxKel yBEIMYMBACTCS U HAYMHAET
JIeiCTBOBATH XPOHOJIOTUUECKHUH MTPOLIECC CTApEHHUS, B
pe3yabTare 4ero KJIeTKU ACrpaIupyIoT H TepSIOT CHO-
COOHOCTH K ®H3HU. Bo Bpems crapenus o0enx ¢popm
MIPOUCXOJUT HE OOHOBJICHUE KIETOUHBIX CTPYKTYD, a
HA000POT - UMEET MECTO MOCTETIEHHOE pa3pylleHHEe
TeHETUYECKOH MPOrpaMMBbl, YTO BHI3bIBACT IOCTETICH-
HYIO JeTpaJaluio KJICTKU U ee cMepTh [5-8].
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L[CJ'H:IO HaACTOAIICTO MCCIACAOBAHUA SABUJIOCH BBI-
3BaThb XPOHOJIOTMYCCKOC CTAPCHUC IITAMMOB BUHHBIX
HpOX()KCﬁ, BBIJACJICHHBIX U3 IIPUPOAHBIX HOHyHHL[I/Iﬁ u
HU3Yy4YUTb PE3UCTCHTHOCTDb KJICTOK pPa3HOIro BO3pacTa
K HOHaM MECIu.

MarepuaJ u MeTobl. Brinenenue mraMmMoB U3 Npu-
POIHBIX TOMYJNISIIUN, UX HHKYOAIlUsl U ONPEICIICHIE
BUJIOBOTO CTaTyca MPOUCXOAUIO CTAHAAPTHBIMHU
metonamu [2,4,9]. B ombiTax ucnonap3oBaiu 25
IITAMMOB BUHHBIX JPOXOKEH, BBIICICHHBIX U3 TIOIY-
nsin «Llonukaypuy» cena Ceupu (3amagHast [pysus,
Hwmepetn). LllTaMMBI pEIIMKaTOPOM MIEPEHOCHUIIN HA
OOBIKHOBEHHYI0 (KOHTPOJIBHBIN BapUaHT) U COAEP-
xauryto 1-7 MM cynbdara Menu MOJIHYIO COJIEBYIO
cpeny. llITammbl XxpaHuuck pu Temmeparype +2°C.
[Mocne 10, 20 1 30-u 1HEH onpenesiiu CHOCOOHOCTh
PE3UCTEHTHOCTU K HOHAM Meau. Mbl HCKITIOUMIH U3
MUTATEILHOMN CPE/Ibl COJIM MAarHUs, TaK KaK U3BECTHO,
YTO MOHBI MAaTrHUS YBEJIMYMUBAIOT PE3UCTCHTHOCTH
K HOHaM MeTasuioB [1]. Yuer KUBBIX U MEPTBBIX
KJIETOK ITPOU3BOJMIM C ITOMOIIBIO Kamepsl [ opsieBa.
Jis uneHTr( KA MEPTBBIX KJIETOK HCIIOIb30BaAIU
METUJICHOBYIO CUHbB, TOCPEICTBOM KOTOPOI TEMHBIM
LIBETOM OKPAIIUBAIOTCS TOJBKO MEPTBBIC KICTKHU.

Pe3syabraTel m ux ob0cyxaenue. Ha pucynke 1
[I0Ka3aHa 3aBHCHMOCTH IITAMMOB Pa3HOr0 BO3pac-
Ta OT MOHOB Meau. MoJozable KyabTyphl IITAMMOB
(5-nHEBHBIE KyJABTYpBI, Pa3BUTHIE HA CPEle, MOKHO
CUMTATh 3aBEPIIMBUIMMH POCT MOJOABIMH BapHaH-
TaMH) IPOSBIISIIM PA3HYIO PE3UCTEHTHOCTh K HOHAM
Menu. Ilomasnsromed 1030M MOCYUTANU Ty A03Y
HOHOB M€JH, KOTOpasi M0 CPAaBHEHUIO C KOHTPOJIb-
HOM (cpena He conepikaja MOHOB MEIH) BBI3bIBACT
HHTUOUPOBAHUE POCTA KYJIbTYPhl YACTUYHO HWIIH
MIOJIHOCTHI0. M3yueHHbIe IITaMMBbl YCIIOBHO MO>KHO
pa3znenuTh Ha TpU Mopda: «4yBCTBUTEIBHBIE» (pa3-
BUTHE IPOUCXOANT Ha 1-2MM cpefie, K HUM OTHOCATCS
6 mTaMMOB), «cpeaHue» (pa3BuBarorcs Ha 3-4 MM
cpexe - 17 mTaMMoB), «CTOWKHE» (Pa3BUBAIOTCS Ha
SMM cpene - 3 mramMma).
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KOM-BO XMBbIX KNeTok %

1 2 3 4 5 6

CusSO,; mM

Puc. 2. Pesucmenmuocms k cynogpamy meou wimamma Ned (pasnvix 603pacmos) «ycmouuusou» mopghui
1 - 5-0nesuoco; 2 - 10-0nesnozo; 3 - 20-0nesrnozo, 4 - 30-0nesrnozo

40
)

20

KON-BO ¥WBbIX KNeTok %

1 2 3 4 5

CuSO; mM

Puc. 3. Pesucmenmuocmo k cyivgamy meou wimamma Nel (pasuuix 603pacmos) «cpeoreiiy mopghvi
1 - 5-0nesuoco; 2 - 10-0ouesnozo; 3 - 20-0nesrnozo, 4 - 30-onesrnozo

20+

KOM-BO KWBbIX KNEToK %

3
CuSO, mM

Puc. 4. Pesucmenmnocmo k cyivgpany meou wimamma Nel3 (pasuvix 6o3pacmos)
«uyecmeumenbHouy mop@ul 1 - 5-onesnoeo, 2 - 10-onesnoeo, 3 - 20-oneenoeo; 4 - 30-onesnoco
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[To pe3nuCTEeHTHOCTH K MOHAM MEIU TOIYJISIIHS T10-
nuMopdHa, 9TO 00YCIOBICHO TEHETUYECKON reTe-
porenHocThI0. CXOMHBIH ()EHOMEH OTMCaH B HAIINX
paHHUX MyOnuKanmsx [9].

C npubasnennem Bo3pacta (10-, 20-1HEBHBIE KYIb-
TYpbl) «4yBCTBUTEIbHBIE» U «CTOMKHE» IITaMMBbI
COXPAaHSIOT XapaKTepHYIO JJIs HUX CTOMKOCTH K
HWOHAM MEJIH, YTO KacaeTcsi «cpenHero» mopda, B
HeM ObUTa oOHapy))eHa BapuabenbHOCTh. B cTaphIx
(30-gHEBHBIC) KYTBTYpax SIBHO MPOSIBISETCS CUIBHOE
MHTHOMpYIOIIee AeHCTBIE HOHOB MeaH. B oTiinane ot
JIpyTrux MOp(oB, PE3UCTEHTHYIO CIIOCOOHOCTH COXpa-
HUTa «cTokKas» mopda. [To HaeMy MHEHUIO, Takas
peakuus - pe3ynsTaT reTepOoreHHOCTH MTaMMoB. B
Pa3ITUYHBIX TEHOTHUIIAX ¢ IPHOaBICHUEM BO3PACTa MO~
pa3HOMY MIPOUCXOAMT JIETpajalns TeHOTHITHYECKON
nHpOopMaIH. Pe3ucTeHTHYIO CIIOCOOHOCTH K MOHAM
MEIH COXPAHWIIU TOJIBKO T€ IITaMMBbl, TeHETUYECKUI
anmnapar KOTOPBIX HIMEET CTIOCOOHOCTH K COXPAHEHHIO
CTaOUIIBHOCTH.

MpbI n3yyaiu 4acTOTy KHU3HECMOCOOHBIX KJIETOK,
IITaMMOB, Pa3BUTHIX Ha KOHTPOJIBHOM U cofiepKa-
1€l MOHBI MeJU cpefax. B mrammax onpenensnu
KOJINYECTBO KUBBIX U MEPTBBIX KJIeTOK. J[s npu-
Mepa MBI TIPEICTaBUIIN PE3yIbTaThl TOIHKO OJTHOTO
ITaMMa U3 TPEeX U3y4eHHBIX MOp(oB (puc. 2,3,4).
Bxopsimuit B coctaB Mopda «4yBCTBUTEIBHBII
mTtaMM M13 conepuT MepTBbIe KIETKH JOBOJIb-
HO Oonbmroi yacToTsl (26%). B nByx Nel u No4
mTaMMmax TOT K€ ToKa3aTesdb JOBOJbHO HU3KHI
Y OHU TMOYTH HE OTIHYAIOTCS NpyT oT npyra. C
yBEJIMYEHHEM BO3pacTa M KOHIICHTPALNH CyIb(aTa
M€ B MIUTATEIbHON Cpelle MOHMKAETCs YacToTa
JKU3HECMOCOOHBIX KIeToK. [lo cpaBHEeHHIO ¢ MO-
JOABIMU KyNbTypaMu (5-THEBHBIE KYJIbTYpPHI) Y
10- n 20-nHEBHBIX KyJIbTYp 3aMETHO MOHUKEHA
pE3UCTEHTHOCTh. JlanbHeillee yBeJIMYEHUE BO3-
pacra (30-nHEBHAsI KyJabTypa) 0 TOTO MOHMXKAET
KHU3ZHECTOHKOCTD, YTO KaTacTpoPpHUECKN YMCHbIIIA-
eTCs Pe3UCTEHTHAs CIIOCOOHOCTD KIIETOK.

BunnbIe IpOoXiKH B MPUPOZAE CYLIECTBYIOT B BUIE
OT/ICJIBHBIX KJIETOK, CTIOCOOHOCTH (IIOKYISIUN
(oOpa3oBaHue arperatoB) y HUX OTCYTCTBYET. DTOT
MIpU3HAK KOHTPOJIMPYETCS TeHETHYECKIM aIllapaTom
Y 3aBHUCHUT OT CTPYKTYpHI KJIeTouyHOW cTeHku [4]. B
ctapbix (20- 1 30-AHEBHBIX) MITAMMaX UMeNla MECTO
(nokymsiiug. B arperarax KiIeTOK JOBOJIBHO JIETKO
MIPOMCXOANT aMEHCAJIN3M, BCIIEJCTBHE YEero KIIETKE

© GMN

JIeT4e MPOTUBOCTOSTH CTPECCOBOMY BO3/IEHCTBHUIO XH-
MHUECKOr0 areHTa. QIoKyssiLus OKa3ajlach 3aBUCUMA
0T BoO3pacra. JTO, TaK CKa3aTh, CTPATETHs BbDKHUBA-
HUSI ITPU BO3JICHCTBUH CTPECCOBBIX (PaKTOPOB.

Takum 00pa3oM, U3ydeHHast HaMU TOMYJISIIAST BUHHBIX
JIPOKOKEH OKa3aaach MOJTUMOP(PHON K AOJITOIETHIO.

[IITaMMBl OTJIMYAOTCS U IO CKOPOCTH XPOHOJIOTH-
YECKOTO CTapeHus, 4To O0YyCIIOBJIEHO pa3zinyHOMN
TE€HETUYECKOM CTPYKTYpOH.

MHorue aBTOpbHI M3y4alu BIUSHUE Pa3IMYHBIX
(bU3NUECKUX U XUMHUECKUX (PAKTOPOB Ha KIETKH B
pas3HbIX (azax pocTa, B KOTOPBIX CIIOHTAHHBIC U WH-
JIyIIMPOBaHHBIE MYTAaIlUU TPOUCXOIAT C PASIUIHON
9acToTOM [1]. BRISBICHBI 1 H3YyUCHBI TCHBI, KOTOPHIC
PETYIAUPYIOT MPOIIECC XPOHOIOTHYECKOTO CTapEHUS;
MoKa3aHo, 4To upe3MepHas skcrpeccust RAS2 yge-
JUYUBACT MPOJOIDKUTEIBHOCTD KU3HU JPOXKIKEH.
HekoTopoe KonmM4yecTBO APYTHX T€HOB PEryIHupyeT
CTapeHue, yBeININBasi CONPOTUBICHUE OKUCIIUTEIb-
HOMY cTpeccy [6,8].

Takum 06pa3zom, MPOBEICHHBIC HAMH HCCIICIOBAHUS
MO3BOJISTIOT 3aKIIOYUTH, YTO M3YUCHHAS MOIYJSIUSL
BUHHBIX JIPOOKEH OKaszaach MOIMMOP(HOMN K JT0Iro-
netuto. LLITaMMBI OTIIMYAIOTCS APYT OT APYTa IO CKO-
POCTH XPOHOJIOTHIECKOTO CTapeHUs. ITO 00yCIIOBIIe-
HO MX PA3JIMYHON T'€HETUYECKOU CTPYKTYPOH.
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SUMMARY

THE AGE-DEPENDENT EFFECT OF COPPER IONS ON DIFFERENT STRAINS
OF THE WINE YEAST (SACCHATOMYCES CEREVISIAE VAR VINI)

Shatirishvili' A., Machavariani’ N., Menabde? M.

'I. Chavchavadze Thilisi State University, *Iv. Javakhishvili Thilisi State University

The chronological ageing of wine yeast strains iso-
lated from natural populations and the resistance of
cells of different age to copper ions have been stud-
ied. In total, 25 wine yeast strains derived from the
“Tsolikauri” population of Sviri village (Imereti, West
Georgia) were tested. The strains were transferred
to the standard (control samples) and the copper
sulphate-containing complete media and stored at 2°C
temperature. 10, 20 and 30 days after setting up the
cultures their resistance to copper ions were exam-
ined. Methylene blue dye was used for identification
of survived cells.

Young strain cultures have revealed different resistance
to copper ions. The strains under investigation may
be conditionally divided into three morphs, such as:
“sensitive” (capable of growing on 1-2mM medium. 6
strains belong to this group), “mild” (grow on 3-4 mM
medium — 17 strains and “resistant” (can grow on SmM
medium, includes 3 strains). The population was found
to be polymorphic by the resistance to copper ions.

The “sensitive” and “resistant” strains in spite of
ageing (10 or 20 days after the onset of culturing)

retain their resistance to copper ions, while the
“mild” morphs exhibited some degree of variability.
In the “aged” (30-day long) cultures strong inhibitory
activity of copper ions was apparently observed. In
contrast to the others, the resistance was sustained in
the “resistant” morphs.

The frequency of living cells was defined in the
strains grown on the control and copper ion-con-
taining substrates. Survived and died cells were
counted. The strains belonged to the sensitive
morphs contained high number of died cells — 26-
30%. The same index was rather low in the other
morphs with no difference between them. Further
ageing of the cultures (30 days and more) caused so
sharp decrease in the liability of the strains, that they
completely lose their resistance. Thus, the examined
populations of the wine yeast were found to be poly-
morphic by their lifespan. They differ from each other
by the speed of chronological ageing, that should be
attributed to their genetic structure.

Key words: yeast population, copper resistence, wine
yeast, yeast aging.

PE3IOME

BJAMSHUE UOHOB MEJU HA IITAMMBI BUHHBIX JPOXKXKEN
(SACCHATOMYCES CEREVISIAE VAR VINI) PAZHOI'O BO3PACTA

IMMatupumBuin' A.®., Mayapapuanu® H.A., Mena6ae? M.B.

"Tounucckuit 2ocyoapcmeennviii. ynueepcumem um. M. Yasuasaose; *Tounucckuil 20Cy0apcmeenviil
yHusepcumem um. M. J[casaxuwsunu

N3ydeHo XpoHOIOTHYECKOE CTapeHHEe MITaMMOB
BUHHBIX JIPOXOKEH, BBIICJICHHBIX U3 IPUPOIHBIX I10-
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ITYJISIMA U PE3UCTEHTHOCTb KJIETOK PAa3HOTO BO3pacTa
K HOHaM MEJIH.
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B omnbiTax OBLIM MCHONB30BAHBI 25 MITAaMMOB
BUHHBIX JIPOXIKEH, BBIJEJICHHBIX U3 MOMYIALNT
«Homukaypu» cena Csupu (3amagnas I'pysus,
Nmepetn). IlITaMMbI ObLIIN TIEPEHECCHBI HA O0OBIK-
HOBEHHYIO (KOHTPOJIbHBII BapHUaHT) U COAEPIKAIILY IO
IMM-7MM cynbdar mean nmonnyto cpeny. Ltammer
xpaHuiuck npu Temneparype +2°C. Crycts 10, 20
u 30 nHeil Oblna onpeseneHa ClOCOOHOCTh pe3u-
CTEHTHOCTH K MOHaM Menu. [ uaeHTudukanuu
JKUBBIX KJIETOK HCIIOJb30BAH KPAaCHUTENb METHJIE-
HOBasl CUHb.

Mosozapie KyJabTyphl IITAMMOB MPOSBIISUIM Pa3HYIO
PE3UCTEHTHOCTD K HOHaM MeTH. V3yueHHbIe IITaMMBbl
YCIIOBHO MOYKHO pa3leNiuTh Ha TPU Mopda: «4JyB-
CTBUTENbHBIE» (pa3BUTHE MPOUCXOAUT Ha 1-2MM
cpene, K HUM OTHOCSTCS 6 IITaMMOB), «CPEIHUE»
(pa3BuBarotcs Ha 3-4 MM cpene - 17 mrammoB),
«cToikuey (pa3BuBarTCsI HA SMM cpene, 00beTuHSI-
torcs 3 mramma). [1o peancTenTHOCTH K HOHAM MeTu
MOTMYJISAIUS - TOJTUMOpPQHA.

C npubasnennem Bospacta (10-, 20-1HEBHBIE KYJIb-
TYpBI) «4YBCTBUTEIIHHBICY» U «CTOMKHE» IITAMMBI
COXPAHSIOT XapaKTEePHYIO JJI HUX CTOMKOCTH K
MOHAM MEJIH, YTO KacaeTcs «cpeiHero» mopda, B
HeM Oblla oOHapykeHa BapuabeabHOCTh. B crappix

(30-1HEBHBIC) KYTBTYypax SIBHO HAMEYACTCS CUITHHOE
MHTUOUpYIOIee JeHCTBIE HOHOB Meau. B oTimnyne
OT Apyrux Mop(}oB, PE3UCTCHTHYIO CIIOCOOHOCTH
COXpaHMIIa «CTOWKas» Mopda.

N3ydeHa dacTtoTa )XKU3HECIMOCOOHBIX KIETOK B
mTaMMax, pa3BUTHIX Ha KOHTPOJBHOU M cojep-
JKaled MOHBI MeIM cpeaax. bwlio ompeneneHo
KOJIMYECTBO KHUBBIX K MEPTBBIX KJIeTOK. [lITaMMBl,
BXOJIAIIME B COCTaB MOp(a «4yBCTBUTEIbHBINY,
cozeprKajau MEpPTBbIE KJIETKH JOBOJBHO OONBIION
gacToThl (26-30%). B apyrux mopdax ToT e mo-
Ka3aTejdb - JIOBOJbHO HU3KHUI U OHM MOYTH HE OT-
JTUYaroTCs ApyT oT Apyra. C yBennyeHueM Bo3pacTa
W KOHIICHTpAallMU cyib(daTa MeIu B MUTATEIHHOU
cpeae MOHMKAETCS 4acToTa XKU3HECIMOCOOHBIX
kyeTok. [lo cpaBHEHHUIO ¢ MOJIOABIMU KYJIBTYyPaMH,
y 10- u 20-1HEBHBIX KYJIbTYp JOCTATOYHO MOHU-
JK€Ha Pe3NCTEeHTHOCTh. JlanbHelee yBeanueHue
Bo3pacTta (30-gHEeBHAs KyJbTypa) A0 TOTO TO-
HUXKAeT KU3HECTOMKOCTh, YTO KaracTpOPUUCCKH
MTOHUKAETCS PE3UCTEHTHAsI CIIOCOOHOCTH KIIETOK.
Taxkum 006pa3om, U3yueHHAs MOIMYISIUS BUHHBIX
JIPONOKEH OKa3ajaach MOJMMOPGHOM K JIOJITOJIETHIO.
[ITaMMBI OTIMYAIOTCS IPYT OT APYTa MO CKOPOCTHU
XPOHOJIOTHYECKOTO CTapeHus. DTO 00yCIOBICHO UX
Pa3IMYHON F€HETUYECKOU CTPYKTYpOil.
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BJIUAHHUE XUMHNOTEPAITIEBTHYECKOI'O JIEYEHUA
HA CUCTEMY I'EMOCTA3A BOJIbHBIX PAKOM JIEI'KOT'O

BopoobeBa E.O., Axpaequanu M.B., ImyxBapu M.I., lllapammuaze H.A., I'3upumsuam JI.M.

Hayuno-uccnedosamenvcxuti uncmumym Kiunuyeckou meouyunol, Tourucu

JloxazaHo, 4TO XUMHOTEPAIU MMOBBIIIAET PUCK pa3-
BUTHUSI TPOMOOTHUYECKUX OCJIOKHEHUH TPU PacIpo-
crpaneHHoM npoiiecce [4,9,10]. Onnako, MexaHu3M
BO3HUKHOBCHHS TPOMOOTHUYECKHUX OCIOKHECHUH MPU
XUMHUOTEPANEBTUYECKOM JICUEHUU 1O HACTOSIIETO
BpPEMEHHU He siceH. MI3BeCTHO, 4TO IUTOTOKCHYECKHE
npenaparbl MOTYT NPUBOAUTH K MOBPEKIACHUIO
COCYAUCTOM CTEHKU WU aKTUBALUU DHIOTEIHS,
00yCIIaBIMBAIOLIMX YCKOPEHHE MPOLECCOB reMOCTa-
Trueckux peakuuit [7,8,10]. Ilokazano, 4ro, Kak u
nr000€e MOBPEKACHNE KIIETKH, II0TIaJaHie B Hee uepes3
KJICTOYHYIO MEMOpaHy XUMHUOIIpenapara, Hapsity ¢ Ha-
PYILICHUEM KIICTKH, JIOJDKHO BbI3bIBATH BEICBOOOXKIICHHE
13 OITyXOJIEBBIX KJIETOK TPOMOOIIIACTUYECKHX BEIIIECTB,
U, KaK CJIe[ICTBHE, TPOMOOIeMOpParuiecKie OCiIoxK-
HEHUS, TEM CaMbIM PE3KO YXY/IIasi o01Iee COCTOsIHUE
oonpHOTO [3]. [Ipeamonaraercst Takke, 4TO JICYCHUC
MIPOTHUBOOMYXOJIEBBIMY IIPEHapaTaMy COMPOBOKIACTCS
YTHETEHHEM BCEX POCTKOB KPOBETBOPEHHMsL, Ooiee Bee-
IO MHENON033a U MOCTYIUIEHHEM B T€MOLMPKYIISILIUIO
TPOMOOTUTACTHHOBBIX Y AHTHT'€IIAPHHOBBIX BEIIECTB U3
paspy1arommxcs KineTok kposu [1,2,11].

]_ICJ'ILIO JaHHOI'O HCCJICAO0BaHUA sBUJIACh OIICHKA
MoKa3aTeiae CUCTEMbI TeMOoCTasa y OOJIBHBIX PaKkoMm
JICTKOT'O, MOJYyYaroluX XUMUOTCPAIICBTUYCCKOC
JICUCHUC.

Marepuan u metonbl. [lon HaGIIONEHUEM HAXOAWIICS
61 OompHOIT (40 Myx4rH 1 21 JKEHILMHA) B BO3pacTe
ot 32 g0 75 net. Jluarno3 ObLI MOCTaBJIEH Ha OCHO-
BaHUM JaHHBIX KOMIBIOTEPHOH ToMOrpaduu rpynHoi
kietku. O0cien0BaHne MPOBOAMIOCH HA MHOTOCIION-
HOM KOMITBIOTEpHOM ToMorpage Somatom Sensation
cardiac-16. Xumuorepanus Ha3HadeHa 52-M OOIBEHBIM
PaKoOM JIETKOro, PU3HAHHBIM HeonepadebHBIMU 1 9-1
0O0JIbHBIM, OTKA3aBIIMMCS OT XHUPYPrHYECKOTO JICYCHHS.
[Nokazarenu cucteMbl reMOCTa3a U3y4ajnch 10 Hayaja
JIeueHusl, B mpouecce jedenus (cmycts 8-10 nueit), u
rocJjie OKoH4YaHusl jieueHus (cryctst 16-20 aHeid).

KonTponbHyto rpynmy coctaBuiu 16 60IbHBIX pakoM

JICTKOI'0, KOTOPBIM IO TEM HUJIM MHBIM NPUYUHAM HE
OBLIIO MPOBCACHO XUMHUOTCPANICBTUUCCKOC JICUCHHC.
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WM mpoBefeHO NMHaMHUYECKOE HCCIEA0BaHHUE TeX
JKe TapaMeTpPOB CUCTEMBI FEMOCTa3a B aHAJIOTUYHbBIE
cpoku. [Ipu uccnenoBaHnM yUUTHIBAIOCH O0IIEe CO-
CTOsIHUE OONBHBIX, & TAKXKE BIMSHHUE MIPOBEIACHHOTO
Kypca UTOCTaTHYECKOM Tepaniu Ha OOIIyI0 KIHHHU-
YEeCKYIO KapTHHY 3a00JIeBaHHS.

Kypc xumuorepanuu npoBoausics npenaparaMmu -
knodocdan, agpuabnactu, Gropypamu, mo oodue-
MPUHATOH cxeme JiedeHust. CpOKH JIeUeHHUS COCTABIIIH
B cpeanem 16-20 nHel.

[Toxa3zarenu cucTeMbl reMocTasa U3y4ajnch 10 Hada-
Jla IedeHusl, B mpouecce jgedeHus (cmycts 8-10 queit)
Y TIOCJIe OKOHYaHwus JeueHwus (crycts 16-20 gueit).

UccnenoBanue TpoMOOIUTAPHO-COCYAUCTOTO KOM-
IIOHEHTa TeMOCTa3a MPOBOAMUIIOCH MO CIEAYIOLIUM
MOKa3aTesAM: KOJMYECTBO KPOBSIHBIX IJIACTUHOK B
nepudepuyecKoil KpoBH, UX (YHKIUOHAIBHOE CO-
cTostHUE (CIIOCOOHOCTD K aare3uu mo meroxy Wrigth
B Monudukauuu bamynst B.I1. (1967), u arperamnuu
o meroauke Howard M. A., B Monudukaruu JIpraesa
B.I". (1975), onpenenenue dhakropa Bunnebpanaa mo
metoauke Evans u Osten, B Moanukanun Apxumnosa
Bb.®. (1982) [LuT. o 5].

[Ima3MeHHBII KOMIIOHEHT reMocTa3a M3ydascs o
CIIETYIOILIM ITOKA3aTEeNIsIM: aKTHBUPOBAHHOE YaCTHYHOE
TpoMOomiactuaoBoe Bpems (AUTB), mo mertony
Coen J. (1968); npoTpoMOMHOBOE BpeMsi, TPE/ICTAB-
nenHoe B Buze INR (International Normalized Ratio), mo
MeToHKe, pa3padoranHoii Quick A.J. (1935); TpomOu-
HOBoe BpeMsi o MeTozuke Biggs R.M., Macfartone R.G.
(1962). Konuenrpanus puOprHOTeHa onpeiensiach B
mwiazme 1o merony Clauss [Lut. mo 5].

Bce BhlenepeurciaeHHbIE TECThI OBLIU MPOU3-
BEJICHBI C MOMOIIBIO PEaKTUBOB HEMEIKOH (hUPMBI
“Human”.

HccnenoBanne akTHBHOCTH (PU3HMOTOTMUECKUX aHTH-
KOAryJsHTOB MPOBOAMIOCH IO MOKA3aTeNsiM aKTHB-
Hoctu antutpombuna- Il (AT- III) u nporenna -C
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(ITP-C), meTo0M € XpOMOT€HHBIM CyOCTpaToM C
TIOMOIIIBIO PEaKTHBOB, BBITyCKaeMbIX (pupMoii «Pe-
Ham» (Poccus).

UccnenoBanue GuOpUHOIUTHICCKONH aKTHBHOCTH
KPOBM IMPOBOJIMIIOCH MO mokazarensiMm XIla — 3aBu-
cuMOTO (PMOPUHOIN3A U OTPECIICHUIO aKTUBHOCTH
IJIa3MUHOT'€HA C TIOMOIIBI0 PeakTHBOB (pupmbl «Pe-
Ham» (Poccus).

HccnenoBanne MapkepoB BHYTPUCOCYIUCTOTO CBEP-
TBIBaHUS KPOBH 1 (PUOPUHOIN3A MBI TPOBOJIHIIH, OI1e-
HUBAsi pACTBOPUMBIE KOMIUIEKCHI (PHOPUH-MOHOMEPOB
(POMK) opro-dpenanTpomeHOBBIM TecToM N0 Eitbi-
xomoBy B.A. u Momory A.IL. (1987) [Llut. mo 5], uc-
MOJIB3Ysl peakTHBBI GUPMBI « TeXHOIOTUsI-CTAaHAAPTY
(Poccus), u mpoxyktel aerpaganuu pudpuna (I11D)
— JI-numepsl, ¢ TOMOIIBI0 Habopa peakTHBOB (PUPMBI
“Diagnostica Stago” (Roshe).

Bce naboparopHble HCCIe10BaHUs, OCHOBAaHHBIE HA
KJIIOTTUHT'OBBIX METOAAaX, BBINIOJHAJINCH HA MCXaHH-
YyeckoM Koarynomerpe “Start-4” pupmsl “Diagnostica

Stago” (®paHIUg) ¢ UCTIOJIB30BAHUEM KOHTPOJIb-
HOW T1a3Mel, BeITyckaeMoil ¢upmoit “Human”
(I'epmanns). Craructuueckas odpaboTKa MOIydeH-
HBIX JIAHHBIX MPOM3BOJMIACH C MUCIIOJIb30BaHUEM
t-xkputepusi CtpionenTa. J[oCTOBEpHOCTh pa3muyuii
MOJICYUTHIBANIACh ¢ TOUHOCTHIO 710 0,001. IIpu sTOM
JIOCTOBEPHBIMU CUUTAIMCH PA3IUYMUs TIPU 3HAYCHUH
p<0,05. Bce pe3ynbTaThl HCCIEIOBAHUS MPEACTaB-
JIeHbI Kak M+m.

PesyasTaThl M ux odcyxkaenue. Co CTOPOHBI
TPOMOOIIUTAPHO-COCYIUCTOTO TeMocTaza Halona-
JMCh BBIPOKEHHBbIC M3MEHEHUs. Tak, eciu cpenHee
KOJIMYECTBO TPOMOOITUTOB J0 MPOBEIICHHS JICUCHHUS
cocraBisio 308+31,44x10°%, 1o yke K cepeauHe
JeYeHUs HaOII0NaIoCch CYNIECTBEHHOE MaJ[CHHE
yuciaa TpomoonuToB g0 199+13,13x10° uro Ha
35,39% Huxe, IO CPABHEHUIO C TPYTITON KOHTPOJIS
(263,96,£17,52x10°).

K koHIly JiedeHHs 3Ta pa3HHIA YBEJIMYHIACH HA
52,27%; cpennee 3HAYCHUE TPOMOOITTOB COCTABUIIO
K KoHIty Jieuenus 147+10,66 x 10°.

Tabnuya 1. Tpomboyumapro-cocyoucmsiti 2emMocmas y O0IbHbIX
PAKOM J1e2K020 80 8PeMs XUMUOMEPANEeGmMuU4eckoeo 1e4eHus

BoJbHBIE pakoM KonuyectBo dDaxkTop
JIETKOro, MoJIy4yaloume TPOMOOIUTOB Aaresust | Arperaus Buaaedopanna
XMMHOTepaneBTHYECKoe CHUAT CHUAT
JeueHmne (AlD) (Puctomn)
8-10 M:=tm 223+13,91 371,95 | 100+1,74 | 894222 301+18,56
111 CYTKH p >0,95 >0,9 <0,05 >0,8 <0,002
cTagus 15-20 M=+m 194+14,35 41+2,00 92+1,53 714+4,53 319+19,35
n=17 CYyTKH p <0,05 <0,05 >0,7 <0,05 <0,001
Ho M=+m 318+14,62 40+1,96 94+2,12 85+2,25 204+12,81
JICUCHUS p >0,95 <0,05 >0,7 >0,9 <0,05
8-10 M=m 199+13,13 48+4,91 97+£2,94 | 92+2,68 307+24,62
CYTKH p <0,05 <0,05 <0,05 >0,8 <0,002
alazmﬂ 15-20 M:=tm 147+10,66 47+4,16 79+3,96 80+4,90 332422,65
n=14 CYTKH p <0,05 <0,05 >0,9 >0,95 <0,001
Ho M:=tm 308+31,44 52+5,52 84+4,25 87+3,07 217+30,38
JICYEHMUST p >0,95 <0,05 >(,8 >(0,9 <0,05

AJre3uBHAsI aKTHBHOCTH TPOMOOITUTOB ObLTa HUXKE
Ha 7,69%, MO CpaBHEHUIO C KOHTPOILHOHN TPYIIION
Kk cepeaune ygeueHus (61,82+33,43), a k KOHITY
JICUCHUS CpeaHee 3HadeHue cocraBmio 47+4,16%,
910 Ha 9,62% HIDKE, IO CPABHEHUIO C KOHTPOIBHOM
rpymmoit (52,04+7,32).ArperaniioHHasi akTUBHOCTh
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TPOMOOITMTOB TaKXKe MpeTeprieBaja CyneCTBEHHBIE
n3MeHeHMs. Tak, CyMMUPYIOLIUI HHJIEKC arperanuu
tpomOomuToB (CUAT), A/lD-uHIynupoBaHHBIA K
10-My DHIO XUMHOTEPANIEBTUICCKOTO JICUCHHUS, OBLT
Ha 15,48% BplI111€, 110 CPAaBHEHMIO C TPYTIION KOHTPOJIS
(77,9+8,32), a k koHIy — cpenuee 3Hauenne CUAT
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AJI®-uHAYIUPOBAHHOMN arperanuu TpomOo-
nuTOB coctaBuia 79+3,96%, uyto Ha 5,95%
BBIIIE, Y€M B KOHTPOJIbHOMU rpymie (83,59+0,34).
AHaJOTHYHBIC U3MECHEHHUS OBLIN MOJYUYCHBI HAMHU
MpU U3YUYCHUH PUCTOLCTUH-HUHAYIHUPOBAHHOMN
arperamuu TpPOMOOIIMTOB.

[Toka3aHo, 4TO MPOBEACHUE Kypca IUTOCTATHYC-
CKO¥ Teparuu BeJET K Pa3BUTHIO TPOMOOTHYECKUX
OCJIO)KHEHHH, KOTOPhIC aBTOPBI CBSI3bIBAIOT C PE3-
KMM TIOBBIIIICHWEM Cojiepkanus (axtopa Buimre-
Opanna (¢pB) B 11a3Me KPOBHU BCIICICTBUE TOBPEK-
JICHYSI 9HI0TEINATBHBIX KIIETOK HCITOE30BAHHBIMH
npemaparamu [3]. Takum 06pa3oM, TOBBIIIICHHBIH
ypoBeHb (B paciienuBaeTcs kKak (GakTop pUcKa
Pa3BUTHS TPOMOOTHIECKUX OCITOKHEHUH.

[Ipu uccnenoBaHuU Maa3Mbl KPOBU y OOJNBHBIX
pakoM JIETKOTO0, MOJy4YaBIINX JeYEeHHEe HUTOCTa-

LSISHMBILM 5SIROGO6() LOSLLIE0

THYECKUMU TpernapaTaMu, ObUIH yCTaHOBIICHBI
3HAUHUTENbHBIC pa3nudus B ypoBHe (B. B memowm,
y OOJIBHBIX 00€HX T'PYNIl OH CYIIECTBEHHO Tpe-
BBIIIAJI TAKOBOH B IJIa3Me KPOBH 3JI0POBBIX JIUIL
(cpennee 3HaueHue B y OONBHBIX, MPOXOAUBIINX
XUMHOTEpANeBTUYECKOe JeUeHNUe, COCTABUIO
217+30,38%). K 10-My nHI0O XUMHUOTEpaNeBTH-
YECKOTO JIeUCHUS 3Ta U(pa JOCTOBEPHO yBEIIH-
ynnack Ha 41,47%, a x KoHIly Kypca (Ha 20-bIit
JI€Hb) MPOU3OINIJIO 3HAYMUTENbHOE YBEIHNYEHHUE
ypoBHs GB 10 332+22,65%, uto Ha 53% BhIIIIE,
4yeM B rpymnne KoHTpos (216+7,52%).

W3 Tabmuiel 2 ciaeayeT, 9To y HabIr0jaeMbIX HaMHU
OOJBHBIX, TOTYYABIINX JIEYEHUE IUTOCTATUYECKHU-
MU TipeniapaTamu, u3meHeHust AUTB, nporpomou-
HOBOTO BpemeHH INR, TpomOUMHOBOTO BpemMeHU U
ypOBHS GUOPHUHOTEHA, 10 CPABHEHUIO C KOHTPOJIb-
HOU TpyNIoH, HE OBLIN TOCTOBEPHBIMH.

Tabnuya 2. IInazmennvlii 2emocmas y 601bHbIX PAKOM J1E2KO20
60 8peMS XUMUOMEPANEGMUYECKO20 NeHeHUs

BoJibHbIE pakoM J1erko- IIporpomoOun
r0, MOJIy4Yaouue Xu- TpomoOuHOBOE Konuerrpa-
AUYTB uust puopuHo-
MHOTepaneBTH4ecKoe Bpemst INR BpeMs rena
JeyeHue
8-10 M£m | 2740,90 14,0+£0,185 | 1,08+0,0185 16+0,33 6,23+0,3773
CYTKH P >0,95 >0,95 >0,95 >0,95 <0,05
iITIaz[m 1520 | M=m | 28 +1,15 | 13,9+0,172 | 1,07+0,0211 15+0,45 5,89 +£0,3684
017 CYyTKHU p >0,95 >0,95 >0,95 >0,95 <0,05
Ho me- | M+m | 294+0,99 13,840,208 | 1,06+0,0246 17+0,46 5,59 £0,4128
YEHUS p >(0,95 >0,95 >0,95 >0,95 <0,05
8-10 M=£m | 28+1,15 13,7+£0,133 | 1,084+0,0238 16+0,66 6,07 £0,3561
CYTKH p >0,95 >0,95 >0,95 >0,95 <0,05
?Tlaﬂm 15-20 | M#m | 294+311,89 | 13,9+0,182 | 1,07+0,0293 17+0,77 5,46 £0,2941
n=14 CYTKH p >0,95 >0,95 >0,95 >0,95 <0,05
Ho ne- | M+m | 29+1,67 13,5+0,114 | 1,04+0,0233 16+0,42 5,79 £0,3928
YEHUS p >0,95 >0,95 >0,95 >0,95 <0,05

JloxazaHo, 4TO MPUMEHEHNE XUMHOTEPANleBTHYE-
CKHUX CPEJICTB BhI3BIBACT JSPUIHUT PU3UOTOTHYEC-
CKUX aHTUKOAryiasHToB [2,8,9]. B cBoeii padore,
n3ydas BIUSHHUE [IUTOCTATUUYCCKHUX IMPErapaToB
Ha aHTUKOAryJasHTHYI0 akTUBHOCTbh AT-III u
[TP-C, MBI mOAYyYHIN CIEAYIOUIUE PE3YyIbTaThI:
y 6osbHBIX | 1 Il rpynn yposenbp AT-III Obin
cooTBeTCTBeHHO Ha 22,92% u 20,21% Huxe
HOopMalnbHBIX mokazareneir. K 10-my gnio ne-
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yeHus yposeHb AT-III monusuicsa na 6,76% mno
CpPaBHEHUIO C TPYyMNMNoil koHTpous - 85,56+1,23,a
K 20-my nHIO — Ha 21,62%.

AHajyornyHasi JMHaMUKa ObLIa MMOJyuYeHa HaMH TPU
nccnenosanuu yposHs [1P-C: x 10-My 1HIO ypoBeHb
ITP-C moumsuncs wa 12,00%, a x 20-My THIO MBI
HaOJIIOIaIM €ro JJOCTOBepHOE cHMkeHue Ha 13,33%
(Tabmuma 3).
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Tabnuya 3. Qusuonozuyeckue aHmMuKoa2yisiHmMol y OOJIbHBIX PAKOM J1e2K020
80 8peMA XUMUOMEPANEe8MUYECKO20 JedeHUs

BoJbHBIE PAKOM JIETKOr0, MOJIy4Yarolue AnrirpomGun 111 Iporporenn-c
XHMHOTEPANeBTHYECKOE JIeYeHHe
M=+m 64 £2.01 70+£1,92
8-10 cyTku
p <0,05 <0,05
111 CTEII,;[I/UI 1520 M+m 56+1,81 61+2.44
n= -20 cyTKH
Y p <0,05 >0,9
i M=+m 72+1,91 78+1,83
0 JIeYeHUs
p <0,05 >0,95
810 ¢ M+m 69+3,34 66+5,26
- TKH
Y p <0,05 0,05
1V cragusa M+m 58+2,77 65+6,20
15-20 cyTku
n=14 p <0,05 <0,05
i M+m 74+3,66 754+4,18
0 JICUEHUS
p <0,05 >0,95

[1o HamieMy MHEHMIO, CHU’KEHHE YPOBHS €CTECTBEH-
HbIXx anTukoarynssHToB [1P-C u AT- Il y GonbHBIX
PAKOM JIETKOT'O MOXHO OOBSICHUTH TOKCHYECKHM
BIUSHUEM LIMUTOCTaTUYECKUX MPEnapaToB, a TAKKe
MOTpeOJICHUEM HX B MpOIecce BHYTPUCOCYANUCTOTO
CBEPTHIBAHNS.

OUOPUHOIUTHYECKASI AKTUBHOCTh KPOBH B ITPOIECCE
XUMHOTEpanuu cHkanach k 10-my nHro. HaOmona-
soch yraerenue Xlla- 3aBucumoro ¢pudpuHoNIm3a 10
20+2,42 muH, uto Ha 17,65% Huxe, yeM B Tpymme
koHTpoIIs (24,52+1,52), a k 20-My JHIO HAOTHOIAIOCH

nanbHeimee yraerenue Xlla- 3aBucumoro gpudprHo-
y3a jio 22+2,42 muH. (Tabnuna 4).

AKTHBHOCTB IJIa3MUHOT'€HA TaKKe [TpeTepIieBaa cy-
IIECTBEHHBIE M3MEHEHHUsT: K 10-My JTHIO HaOIOIAI0Ch
najieHne ypoBHS IUIa3MHUHOTeHa 10 65+5,20%, a no
OKOHYAaHUHU Kypca XUMHOTEpany MpojoiKaroIiee-
Csl MaJieHHEe aKTMBHOCTH TUIa3MHUHOTEHA MPHUBEJIO K
JIOCTOBEPHBIM OTIMYUSAM MEXIY OMHCHIBAEMBIMH
rpynIamMH - aKTHBHOCTH IJIA3MHHOTEHA COCTaBHIIA
56+5,10, uto Ha 26,32% HMXKe, 4eM B IpyIIe KOH-
Tpoust (76,02+4,34).

Tabnuya 4. Qubpuronumuyeckas cnocoOHOCMb y DONILHBIX PAKOM J1e2KO20
80 8peMsL XUMUOMEPANESMUYECKO20 JleeHUs.

BoJbHBIE pakoM J1erKoro, noJy4yarouue XIIa 3aBucUMBIit
IlinazmuHoreH
XHMHOTEpaNeBTHYECKOe JeUeHne pudpunoaM3
810 c M=+m 15+1,09 7243,20
- TKH
Y p <0,05 0,05
III crapus 15-20 evrxu M+m 17+1,36 63+3,28
n=17 y P <0,05 <0,05
Jlo neve M=m 13+1,04 87£3,99
JIeUCHUS
p <0,05 <0,05
810 M+m 20+2,42 65+5,20
h ey P <0,05 <0,05
IV cragus M+m 22+2.,42 56+5,10
15-20 cyTku
n=14 P <0,05 <0,05
M=m 1742,18 76+5,28
Jlo neyeHust
p <0,05 <0,05

ConepxaHue pacTBOPUMBIX (PHUOPHUH-MOHOMEPHBIX
komiiekcoB (POMK) y GosbHBIX 00eux rpynm
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ObuT0 TOBBIMIEHO Ha 113,51%, 4ro yKka3piBaeT Ha
BHyTpucocyauctyto akrtuanuioo. K 10-my gHro se-
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yeHus yposenb POMK 06wt noBsitieH Ha 7,59%, a
K OKOHYaHHUIO Kypca XUMHOTEparuy HaOI0aanoch
ero nocroBepnoe ypenuuenue no 10,041,040 mr%,
410 Ha 26,58% BHIIIIE IO CPABHEHHIO C KOHTPOILHOM
rpymmnoii (7,35+1,45).

YpoBeHs J[-1MMepOB TakkKe PeTepreBal Cy1IeCTBEH-
HbIe M3MeHeHus. Tak, n3HavaabHO, Y O0IBHBIX 00X
IpyII HaOIIOAAT0Ch Pe3KOe MOBBIIMICHHE YPOBHS

3 cTagusa 4 ctagua

LSISHMBILM 5SIROGO6() LOSLLIE0

Jl-muMepoB 10 CPaBHEHHUIO ¢ HOPMaJbHBIMHU BEJIH-
YUHAMHM, CPEJIHEE CojepKaHue ypoBHs Jl-mumMepoB
JI0 TIPOBEJICHUS Kypca XMMHOTEPAIIUU COCTABJIISIIO
225+499,69 ur/mit. K 10-my 1HIO JI€USHUS IMTOCTATH-
YECKUMHU TIpenapaTamMu ypoBeHb J[-nuMepoB Bo3poc
Ha 19,46%, 10 cpaBHEHUIO C KOHTPOIHHOU TPYITION
u joctur 2656+97,77 ur/mi, a k 20-My JAHIO HAOJHO-
JaJloCh €ro JocToBepHOe moBbImeHne Ha 10,47%
(2934+83,97 ur/mi) (puc. 1).

2500 -

2000 -

1500 -

1000 -

3 cTagus 4 ctagusa

Puc. 1. Mapxepuvl suympucocyoucmoeo ceepmuléanus u gpuopuronusza (POMK u /[-oumep)
¥ OONLHBIX PAKOM 11€2K020 80 8PeMsl XUMUOMEPANEBMUUECKO20 JIeeHUs]

[To Hamum HaOnrONEHUSM, y HeolepaldelbHbIX
GonbHbIX pakom jerkoro T,N . M | oTmeuanach TeH-
JCHLUS] K HApaCTaHUIO TUIEpKoaryysiuuy, Ha (oHe
KOTOpPOH NMPOUCXOIWIO CHIKEHHE arperaliioHHON
AKTMBHOCTHU TPOMOOILIMTOB, IOBBIILICHUE aKTUBHOCTU
¢B. Konnenrpamnu /[-nuvepoB 1 POMK 3a Bpems
HAOMIOACHNS 3HAYUTENIBHO MOBBIMLIATNCH. AKTHB-
HOCTh TurazMuHOTeHa, Xlla-3aBucumoro ¢pudpu-
HOJIM3a B IpoLecce JieueHus cHwkanach K 10 aHio
XMMHUOTEPAINHU, XOTS K OKOHYaHHUIO Kypca JICUeHUs
LHUTOCTAaTUYECKUMHU NpenaparaMy MoKa3aTeau ux
NpUOIMKAINCH K JAHHBIM /10 HayaJla JICUCHHUS.

AHanu3upys HOJy4eHHBIE PE3yJbTaThl, a TAKXKE
JaHHbBIC JIUTEPATYPhl, Mbl IPULLIN K BBIBOLY, UTO
POCT 3JI0Ka4eCTBEHHOM OIyXOJIM CONPOBOXKIACTCS
BBICOKMM PUCKOM BO3HHUKHOBEHHS TPOMOOIMOOIH-
YEeCKUX OCJIOKHEHHUH, MCTOIIEHHEM KOMIIEHCATOPHBIX
BO3MOJKHOCTEH BCEX 3BEHBEB CHCTEMbI T€MOCTa3a y
HeonepadenbHbIX OOIbHBIX PAKOM JIETKOTO.
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JlocToBepHOE MageHne Yyucaa TPOMOOLUTOB, IIPOUC-
XOJsIIIee OTHOBPEMEHHO CO CHUKCHUEM aKTUBHOCTH
(mznonorndecknx aHTukoaryisaTos - AT-II1, [1P-C,
1 GUOPUHOIUTHYECKOI aKTUBHOCTH, 10 BCEH BEPOAT-
HOCTH, CIeqyeT OOBSICHUTb HE TOJIBKO TOKCHYECKUM
BIMSIHMEM Ha KOCTHBII MO3T XMMHOIPENApaToB U
IIOCTYIUIGHHEM B KPOBOTOK OHMOJIOTHYECKH aKTHB-
HBIX BEIIECTB M3 Pa3pyLIAIOIIUXCS KICTOK KPOBH,
HO 1 HEKOTOPBIM ITOTPEOICHUEM BHYTPUCOCYAUCTHIX
(hakTOpPOB CBEPTHIBAIOIIEH CHUCTEMBI B IpoOLEcce
XPOHMYECKH TEKYILIETO JHUCCEMEHUPOBAHHOTO BHY-
TPUCOCYIAMCTOTO CBEPTHIBAHHUS, IPOTPECCUPYIOILETO
B XOZIC JICUCHHUSL.

BoIsiBIICHHBIN THII peakLMM yKa3bIBaeT Ha yrHe-
Taroulee JeHCTBUE XUMHUOIIPENapaToB Ha CUCTEMY
reMoCTa3a, YTo MOBBIIIACT PUCK PA3BUTHS TPOMOOTH-
YECKHUX OCJIOKHEHUH Y NaHHOH IpymnIibl OOIbHBIX.

Ha ocHoBanum BBIMICHU3JIOKEHHOI'O, MBI IpEJIaracm
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BKJIFOUUTh B KOMILIEKC 00CJI€I0BaHUsI FEMOCTa3H0JI0-
THYECKHE MapKephl, 0 M3MEHEHHIO KOTOPBIX MOXKHO
HanboJIee TOYHO OLIEHUTH CTETIeHb HAPYIIICHHS B CH-
CTEeMe reMoCTa3a y OOJIbHBIX PAKOM JIETKOI'0, IIO/JIe-
KaIUX XUMUOTEpaneBTUYecKoMy JeueHuro. Ha Hamn
B3IVISII, K HUIM MOYKHO OTHECTH M3ydeHHue (yHKIno-
HaJBHOM CITIOCOOHOCTH TPOMOOIIMTOB (are3uBHAS U
arperamnyoHHas), ypoBeHb ¢B B KpoBH, KOHIIEHTpa-
1o (uOpUHOTeHa, KOHIIEHTparuio B Kposu POMK
u J[-numepa, uzydyeHne ypoBHS aHTHUKOATYISHTOB
AT-II1 u ITP-C, a Taxxe GUOPHHOTUTHYECKOTO 3BEHA
cucreMbl reMocTasza — Xlla-3aBucrumoro pubpuHOIHU-
3a, 1 ypOBEHb IJIa3MUHOI'€HA.

MBI cunTaeM, YTO ONpPENEICHUE ITHX MOKa3aresei
cleyeT TMPOBOANTH OOJBHBIM, MOAJIEKAIINM Jieue-
HUIO IIATOTOKCUYECKUMHU TIperiapaTaMu B 00513aTelb-
HOM HOpSIIKE C LENbI JUArHOCTUKU PacCTPOUCTB U
HUX CBOEBPEMEHHON KOPPEKLIUU.

Ucxonst U3 3T0T0, GOIBHBIM PAKOM JISTKOTO PEKOMEH-
JIOBaHO, HApSAY C aKTUBHOW 0a3WCHOW ITUTOTOKCH-
YECKOH Teparuei, BKIIFUaTh B IPOrpamMmy JICUCHUSI
JI€3arperalThl 1 aHTUKOATYJISIHTBI, YITy4IIarOIIUe Peo-
JIOTHYECKHUE CBOMCTBA KPOBU U MUKPOLIMPKYJISLIUIO.
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SUMMARY

THE EFFECT OF CHEMOTHERAPY TREAT-
MENT ON HEMOSTASIS OF PATIENTS WITH
LUNG CANCER

Vorobyova E., Akhvlediani M.., Emukhvari M.,
Sharashidze N., Gzirishvili L.

Reaserch Institute of Clinical Medicine, Tbilisi,
Gerorgia

Chemotheraphy is known to raise the risk of developing
thrombotic complications. The aim of our work is to
study the system of hemostasis in patients with the lung
cancer under chemotherapy treatment. 61 patients were
examined (40 men, 21 women) between the ages of 32
and 75 years (the principal group). Chemotherapy was
prescribed to 52 patients with the lung cancer considered
as non-operable ones, and to 9 patients who refused
surgical treatment. Chemotherapy applied to the patients
was done by the conventional scheme. The treatment
has been conducted from 16 to 20 days.Trombocytic-
vascular hemostasis, plasmatic hemostasis, physiological
anticoagulant activity, the blood fibrinolytic activity,
markers of intravascular coagulation of the blood and
those of fibrinolysis, were studied.

The depletion of compensatory mechanisms at all
segments of hemostasis in non-operable patients was
revealed. The type of reaction points at an oppressive
effect of chemodrugs on the hemostasis system and
the increase of the risk of development thrombotic
complications in those patients.

Key words: lung cancer, hemostasis, chemotheraphy.
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PE3IOME

BJIUSAHUE XUMHUOTEPAIIEBTUYECKOI'O
JIEYEHUSA HA CUCTEMY I'EMOCTA3A
BOJIBHBIX PAKOM JIEI'KOT'O

BopoobeBa E.O., AxBiaenuanu M.B., ImyxBa-
pu M.I., lapamuaze H.A., I'3upumBuiu JI.M.

Hayuno-uccnedosamenvckuit uncmumym KiuHude-
cxotl meouyunwl, Tounucu

N3BecTHO, 9TO XMMHUOTEpAINHs MOBBIIMIAET PUCK
pa3BUTHUS TPOMOOTHUECKHUX OCIOKHEHUU. [{enmpro
JTAHHOTO MUCCIIE0BAHUS IBUIIOCH H3YYEHHE CHCTEMBI
remMocTa3a y OOJBHBIX PAKOM JIETKOTO, TTOTYHaroIInX
XIMHOTEPATIeBTUIECKOE JICUCHNE.

[Ton HaGmronennem Haxomuics 61 6ompHOM (40 MyX-
quH 1 21 KeHIMHA) B Bo3pacTte 32-75 meT (0CHOBHASI
rpymnma). XuMHoTepanus Ha3HadeHa 52-M OOJTBHBIM

LSISHMBILM 5SIROGO6() LOSLLIE0

paKoM JIETKOTO, MPU3HAHHBIM HeolepadebHBIMU,
U 9-u GOJBHBIM, OTKA3aBIIUMCS OT XMPYPTUYECKO-
ro nedenus. Kypc xumuorepanuu mpoBOAMIICS T10
obmenpuHiITON cxeme nedeHus. [IpomomkuTens-
HOCTD JICUEHHUS COCTaBHIIa, B cpenHeM, 16-20 nueit.
Bcem GonbHBIM OBLIIO MPOBENIEHO HCCIETOBAHHNE
CUCTEeMBI TeMOcCTa3a 10 CIeAYIONINM TapaMeTpaM:
TPOMOOITUTAPHO-COCYANCTRIN TeMOCTAa3, TNIA3MEHHBII
KOMIIOHEHT TeMOCTa3a, aKTHBHOCTh (PU3UOJIOTHYC-
CKUX aHTHUKOATYJISTHTOB, (PUOPHHOIUTHYECKAS aKTHB-
HOCTB KPOBH, U3y4€HHE MapKePOB BHYTPUCOCYAUCTO-
I'O CBepTHIBaHUS KPOBU U PHOpHHOIN3A.

AHanu3 pe3yabTaToB CBUACTENHCTBYET 00 HCTOIIIE-
HUJ KOMIIEHCATOPHBIX BO3MOYKHOCTEH BCEX 3BEHHEB
CUCTEMBI TEMOCTa3a y HeolepabenbHbIX 0OJIbHBIX
PaKOM JIETKOTO. BBISIBICHHBIN TUIT pEaKIIUU YKa3bl-
BAET HA yrHETAIollee JeHCTBUE XUMUOIIPENAPATOB
Ha CHCTEMY IéMOCTa3a U IMOBBIIICHUE PUCKA Pa3-
BUTHUSI TPOMOOTHUYCCKUX OCJIOXKHCHUU y aHHOU
TPYIIB OOJBbHBIX.

COBPEMEHHBIE IIOJAXO0O/IbI K JEYEHUIO TPOMBOTHYECKHX
OCJIOKHEHUH Y BEPEMEHHBIX, HOCUTEJIEM HACJIEJICTBEHHBIX
AHOMAJIMU-MYTAIIUA ®-V-JTJEXJTEH U TPOMBOTHUYECKHX G20210A

Ilax6a3os LI.K., PycTamos P.I1I.

Aszepbatiodcanckutl MeOUYuHCKULl yrusepcumem, Kageopa axyuepcmesa u eunexono2uu — I,
Asepbatioocanckuit HUU cemamonozuu u mparcghysuonozuu, baxy

TpomMOO03BI IPEACTABISIOT COOOM OJJHY U3 aKTyallb-
HBIX TIT00ATBHBIX MEIHMKO-COIMAIBHBIX MpolIieM,
SIBIISISICH TVIABHOW MPUYMHOM CMEPTHOCTH M MHBa-
JHUTHOCTH B SKOHOMHUYECKH PAa3BUTHIX U Pa3BUBAIO-
muxcs cTpaHax mupa. [ToBbIlIeHHOE BHUMaHHE K
3TOH mpolieMe B aKymIepCcTBE BBI3BAHO BHICOKOU
4aCTOTON BO3HUKHOBEHHS BEHO3HBIX TPOMOO30B BO
BpeMs OepeMenHocTH U ipu popax (0,13-1,5%), a
TaKXKe CIIOKHOCTHIO IMATHOCTHKH BBULY MHOT000-
pas3us pa3BUBAIOLINXCS KIMHHYECKUX CUMIITOMOB.
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BonbmuHCTBO OONBHBIX YMHUpAET, HE MOIydas
aJICeKBAaTHOTO JieueHus [6].

B coBpemeHHOI KOHLIENIIMK MaTOreHe3a BEHO3HOM
TPOMOOAMOOIINN OCHOBHOE MECTO OTBOJIUTCS TOHS-
THIO «(paKTop pucka»|3,6]. 3a mocieaHME TOIBI yCTA-
HOBJIEH LIEJIBIN PsJT HACTIEICTBEHHO 00YCIIOBICHHBIX
(hakTOpOB pHUCKa, TPEIPACITIONATAIONIUX K PA3BUTHIO
BEHO3HBIX TPOMOO30B, Cpelll KOTOPHIX Hamboiee
3HAYMMBIMH B KIIMHHYECKOM OTHOILICHHH SIBIISIOTCS
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MyTanuu B reHax ¢aktopoB V (D-V-Jleitnen) u 11
(®-11-20210 G-A) cBepreiBanus kposH [ 1,4]. TTokazano
TaK)Ke, 4YTO T€TEPO3UTOTHOE HOCUTEIHCTBO My Tallul
O-V-Jleiinen accormumupoBaHo 4-7-KpaTHBIM, a TOMO-
3UTOTHOE HOCUTENHCTBO 50-KpaTHBIM MOBBIIIEHUEM
pucka TpoM0030B y OepemMeHHbIx. MyTarus G20210A
B F'eHE ITPOTPOMOMHA y TETEPO3UTOT MOBBIIIAET PUCK
pa3BuTHs TpoMO030B y GepeMeHHbIX B 15 pa3, a ipu
couetanuu ¢ O-V-JI - go 100 pa3z [5].

OTKpbITHE TEHETHYECKHU AETEPMUHHPOBAHHBIX TPOM-
OOTEHHBIX (PaKTOPOB PUCKA, IPEAPACIIONATAIOIINX K
TUIEPKOAryJIAIUU U YBEITMUMBAIOLINX BEPOSITHOCTh
Pa3BUTHS TIOBTOPHBIX TPOMOO30B, TUKTYEeT HEOOXO-
JTUMOCTb pa3pabOTKH HOBBIX METO/OB TpodHiIak-
TUYECKOTO JIedeHns OepeMeHHBbIX. B coBpemeHHOit
nuTepaType o0CyXKAarTcsa BOMPOCH! MPOBEACHUS
JUTUTENIbHBIX KYpPCOB aHTHKOAT'YJISHTHOM Tepamuu
OepeMeHHBIX C HaCJIEICTBEHHBIMH TPOMOOTEHHBIMHU
anomanusaMu @-V-JI u ©-11-20210 G-A. B 10 xe
BpeMsi, HeOOXOAMMOCTh MPOBEIEHUS] KOPOTKUX TMPO-
(pMITaKTHYECKUX KypCOB aHTUKOATYSTHTHOM Teparuu
0eCCHMITOMHBIM OEpeMEHHBIM C HOCHUTEIHCTBOM
yKa3aHHBIX aHOMaJINH, OCTaéTcst Ha YPOBHE 00CYX-
JeHus. Mexy Tem, IelieHanpaBieHHoe TpoQuiak-
THYECKOE JICUCHHE BJIBOE JCIICBJIC JICUCHUS YXKe
pasBuBiierocs Tpomoo3a [1]. [Touck ahhekruBHBIX
METOJIOB TPO(MUIIAKTUKH U JICYSHUS TPOMOOTHIESCKUX
OCJIOKHEHHH y GepeMEeHHBIX MO-TIPEeKHEMY YpPE3BbI-
YalHO aKTyaJIeH.

Llemnbt0 HACTOSIIETO HCCIIEIOBAHUS SBIISIETCS OIIpesie-
nenne dPPEKTHBHOCTA HU3KOMOJICKYIISIPHOTO Tera-
puHa A7 npoMIaKTUKUA U JIedeHus] TpoMO03MO0-
JIMYECKUX OCIIOKHEHUH y OepeMEeHHbIX, HOCHUTENeH
myTamuid @-V-JI u O-11-20210 G-A.

Matepuas u Metoasl. [log HabmoneHuemM Ha-
XONMJIUCH 27 OEPEeMEHHBIX ¢ TPOMOOTHUYECCKUMHU
OCIIO)KHEHHUSIMH B Bo3pacte oT 19 no 39 ner. Cpenu
OepeMeHHBIX C TPOMOOTHYECKIUMHU OCTIOKHEHUSIMU Y
16-1 OBLJT TMArHOCTHPOBAH TPOMOO3 TOBEPXHOCTHBIX
Y TTyOOKMX HWKHUX KOHEYHOCTEH, y 8-U - ITOBTOP-
HBIA TPOMOO3 HIYKHUX KOHEUHOCTEH, y 3-X -OCTphIi
TpoMO0pIeOuT.

Cpennuii cpok 6epeMeHHOCTH B rpyTiie OepeMeHHBIX
C TpOM6OSaMI/I BEH HIDKHUX KOHEYHOCTEH COCTaBUII
30,4+0,5 Henenb, @ B KOHTPOJIBHBIN Tpyme - 32,24+0,6
HEJelb.
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Tpom003bI BeH HMKHUX KOHEUHOCTEH AMArHOCTH-
pOBaM C TOMOIIBIO NYIUIEKC YIBTPAaCOHOTpapHH.
MetonoM nonMMepa3Hoil LEMHOM peakluu Onpese-
nsima myTaruu O-V-JI, ©-11-20210 G-A u myTanuu
MeTuieHTTeTparuapodomnar penykrazsl (MTHFR C
677T) [2].

s u3ydeHusa mokasaresel remocrasa KpOoBb
3abupanu U3 JOKTeBOU BeHBI Mexay 9-10 waca-
Mu yTpa urinoit nuamerpom 0,9 MM B ycCIOBHAX
MHUHHUMAaJIbHONW KOMIIpecCHU. AKTUBHPOBAHHOE
gacTUYHOE TpombormiactuHoBoe Bpems (AUYTB),
nporpom6unoBeiit uuaekc (I1W), mpoaykTsl me-
rpananuu ubpuHorena u ¢pudbpuna (I1JDD)
ompeelisii ¢ moMoIbio HabopoB «Chromogenix
AB». Onpenenenue akTUBHOCTH IJIa3MUHOT€HA,
nporenHa C u antutpombuna-II1 (AT-IIT) mpo-
BOJIMJIM C MOMOIIBIO XPOMOTEHHBIX CyOCTpPaToB
Habopa ¢upmel «Behringwerke». Onpenenenue
arperanuu TpoMOOIIUTOB TIPOBOIMUIIN HA arpOMETpe
«Elvi-840» no Born. B kauecTBe CTUMYISATOPOB
arperanuy ucmoip3oBanu pactsop AJID, anpena-
JIMHA U PUCTOMUIIMHA.

Bce obcnenyembie 6epeMeHHbIC OBUTH pa3IeICHbI Ha
2 rpynmsl. [lepByto rpynmmy coctaBuin 6epeMeHHbIE
¢ Tpombo3amu. Cpeau OepeMEHHBIX ATOM TPYIIIBI
y 8-M KEHIIMH BBISIBICHO HOCHTEIHCTBO MYTAI[UH
®-V-JI, y 5-u - roMO3UroTHo€e coctoguue mno O-V-JI,
y 4-X - TBOIHOE TeTEePO3UTOTHOE COCTOSIHUE T10 MY-
tarusim O-V-JI u @-11-20210 G-A, y 8-u - nBoiiHoe
reTepO3UrOTHOE COCTOsIHUE 1o MyTauusM D-V-JI u
MTHEFR C 677T u y 2-x - coueTaHue reTepo3uror-
Horo HocuTeibcTBa @D-11-20210 G-A ¢ myTtanuei
MTHFR C677T.

Bropyto rpymimy coctaBuim 6 6epeMeHHbIX, HOCUTENN
myTaiuu ®-V-JI 6e3 npu3HakoB TpoM0030B. beccrm-
MITOMHBIE HOCUTENH MyTau O-V-JI ObUTH BBISBICHBI
TIpy 00CTIeTOBaHUN OEPEMEHHBIX C (PU3HOTIOTHYECKUM
TeUeHHEM OEPEeMEHHOCTH.

bepeMeHnHble ¢ rerepo- W roMO3UTOTHOW (opmamu
myTauuid @-V-JI u coueTaHueM reTepo3uroTHHIX
¢dopm myraruit ©-V-JI, ®-11-20210 G-A u MTHFR
C 677T OblTH OTHECEHBI K TPYIIIE BBICOKOTO PUCKA.
BepemeHHbBIE ¢ TeTEpPO3UTOTHON (QOPMOI MyTarMu
@®-V-JI 6e3 npu3HaKOB TPOMOO30B COCTABUIIM FPYTIITY
YMEPEHHOI'O PHUCKA.
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B kadecTBe aHTUTPOMOOTHUECKOM TEpalUK MPUME-
HSJTH HU3KOMOJIEKYJISPHBIN TeTapuH - HaJponapuH
(ppakcunapun), KOTOPHI HCTIOIB30BAIN y OepeMeH-
HBIX B 03¢ 1m0 0,3 M1 B cyTku (podumakTuaeckast
no3a), 1 B go3e mo 0,3 mi 2 paza B cyTkH (1edeOHas
J1032), TIOAKOKHO.

Bcewm OepemMeHHBIM Ha3HAYaIM BUTAMUHBI TPYTITEI B,
npu Hannuud MTHFR nononHuTenbHO Ha3Hayanu
(donmeByto KUCIOTY 110 4 MT B CyTKU. Ppakcunapux
MPUMEHSUIN Ha IPOTSHKEHUH BCeit OepeMEeHHOCTH, OT-

LSISHNBILM 5SIROGO6() LOSLLIE0

MEHsIs 32 CyTKH JI0 POJIOB M Kecapesa cedeHus. [Ipuem
BO300HOBIISUIM criycTs 8 4 mociie ponoB. KoHTposb
3 PEeKTUBHOCTH aHTHTPOMOOTHYECKOH TEpariy 1mpo-
BOJIMJICSI B IMHAMHUKE.

Pesyabrarsl u ux odcy:xnenne. [lokazarenu remo-
cTaszay 0epeMeHHBIX C TPOMOO30M U HOCUTEIHCTBOM
myTanuii ©-V-JI, ®-11-20210 G-Au MTHFR C 677T
(I rpynma) u 6epeMeHHbIX 63 MPU3HAKOB TPOMOO30B
u ¢ HocurenbecTBoM O-V-JI (Il rpymnma) npencTaBaeHb
B Tabnure 1.

Tabnuya 1. Ilokazamenu cemocmasa y bepemeHHbix ¢ mpombo3om u Hocumeibcmeom mymayui O-V-JI,
@-11-20210 G-A u MTHFR C 677T (I epynna) u y bepemernvix 6e3 npusHaxkoe mpomoo308
u ¢ Hocumenvcmeom mymayuu D-V-JI (1l epynna)

I'pynnbi OepeMeHHBIX
IToxa3zaresan I rpynna II rpynna KonTpoabhas rpynmna

(n=27) (n=6) (n=70)
Tpombomutst, x10%/1 228,3+5.4 262,0+6,1 240,5+5.,4
AYTB, cex 20,1+2.4 23,2420 26,8+2,6
111,% 102,4+2,0 100,1+£2,4 98,0+1,5
OubpunuH, T/11 4,6+1,5 4,0+1,6 3,5+1,7
TIJIOD, mxr/mi 19,0+4,0 18,0+3,9 14,5+4,9
Arperanust TpOMOOITUTOB:
- AIID, % 61,0+3,8" 64,1+3,5* 49,5+3,0
- Anpenanus,% 70,4+3,9% 70,4+3,8* 45,8+3.5
- Pucromurun, % 55,5+£2,0%* 51,5£1,9 45,0+£3,0
TIna3smunoren, % 101,5+1,5 98.,4+1,7 100,2+1,5
AT- 111, % 101,3+1,4* 84,2+2,9%* 114,94+2.6
IIpotenn C, % 89,1+3,1* 90,2+3,2* 120,0+6,8

npumeuanue: p *< 0,005 — nokasamenu, 00CMoEepHO OMAULAIOUSUECS OM KOHMPOIIS

Kax BugHO M3 JaHHBIX 3TOM TaOIHIIBI, y OEpEeMEHHBIX
¢ TpoM003aMH ¥ HOCUTEJIBCTBOM TPOMOOTECHHBIX
aHOMAJIMH OTMEYaeTCsl BHYTPUCOCYIUCTast aKTHBALHS
CBEPTHIBaHMS KPOBH, XapaKTepU3YIOIIasCcs yKopode-
HueM BpeMeHn AUYTB, moBblieHneM copepaHus
¢ubpunorena u [1U, a takxe u [1JDD. Kpome
TOTO, y 00CTIeOBaHHBIX OEPEMEHHBIX ATOU TPYIIIbI
HaOMI0/1aJI0Ch YTHETCHUE aHTHKOATYJISTHTHOTO B (U~
OpPHHOIUTHYECKOTO 3BEHHEB TEeMOCTa3a.

Y OepeMeHHBIX 0e3 MPU3HAKOB TPOMOO03a U C HO-
cutenabcTBoM MyTaruu @-V-JI taxke HabmIOmMaeTCs
MOBBINICHUEC KOAr'yJIIMMOHHOIO MOTCHIIMAJIa KPOBH,
O/THAKO MHTCHCHUBHOCTD I'MIICPKOAryIssliuu HECKOJIBKO
HUXKe, 4eM y OepeMeHHbIX | rpynmsl.

[MokazaTenu arperamuu TPOMOOIUTOB B 00ewX

IPYIIax XapaKTepHU3yTCs MOBBIIICHUEM arpera-
[IMOHHOW aKTUBHOCTH TPOMOOIIUTOB. OIleHKA ITOKa-
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3areseil reMocTasay 00ciieZIoBaHHBIX OEpEMEHHBIX
MO3BOJISACT CHAEIATh 3aKIIOUYCHUE O 3HAYUTEILHOM
IMOBBIMICHUH KOAT'YJIAIIMOHHOI0 IMOTCHIIMAJIa KPOBU
y 6epemenHbIX | rpynmnel. Pe3ynbrars! o6cienoBa-
HUsl OEpPEMEHHBIX TOH TPYMIBI Aal0T OCHOBaHUE
JUTSl Havasa cnenuduueckoi MpOTUBOTPOMOOTH-
YECKOH Teparuu.

B Tabnuue 2 npencraBieHa TuHaAMMKa TOKa3zaTenei
reMocTasay OepeMeHHBIX ¢ TPOMOO30M U HOCUTETTh-
CTBOM HACJICACTBCHHBIX TpOM6OI‘CHHI)IX aHoOMaJInii Ha
(one nedenns ppaxcunapurom. Gpakcunaput Bcem
OepeMeHHBIM Ha3zHavajcs B JEYCOHOM PEXKHME, T.C.
JIBaKIBI B JIcHb. KpuTepuem mepexosa ¢ Je4eOHoi
JI03bI Ha TPOPHUIAKTHYECKYIO 103y CITY>KUIIa OI[CHKa
KIIMHUYECKUX JIAHHBIX U J1a0OpaTOPHBIX MOKa3are-
Jeli remocrasza. Kak BugHo mu3 Ta0auiel 2, Ha 15-b1it
JICHb JIeYeHHs1 HAOIOAeTC TeHACHIUS K CHUYKCHHIO
MIPU3HAKOB TUMepKoarysiun. OnHaKo copepikaHus
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tubpunorena u [11OD ocraroTcs MOBHIMICHHBIMH,
YTO yKa3bIBACT HA HAJTMUKE PUCKA PA3BUTHSI TPOMOO03a.

Knnangeckn y Bcex OOMBHBIX K KOHITY 3-i HEIEH OT-
MeYaJIoCh 00paTHOE Pa3BUTHE CUMIITOMOB TPOMOO3a.

Tabruya 2. Junamuxa usmeHerutl nokasamenetl 2eMocmasda y 6epemeHHbIx ¢ mpomoo3om
U HOCUMENbCMEOM HACIEOCMBEHHBIX MPOMOOSEHHBIX AHOMANUL HA (oHe NeueHuUs hpakcunapuHom

Iloka3zarenu Jo neuyenus ITocie Jeyenust

1 nenn 15-ii nennb 30-ii nenn
TpomGouuTsr, X 10%/1 228,3+5,4 238,5+3,8 2322438
AUTB, cek 20,1+0,4* 37,5+0,7 38,9+0,9
111, % 102,4+2,0%* 100,0+£2,5 98,0£1,5
OubpuHUH, T/11 4,6+1,1 3,2+1,4 3,2+1,5
[MADD, mxr/mit 19,0+4,0 18,2+3,8 13,5+5,0
Arperartiust TpPOMOOIIUTOB:
- AID, % 61,0+3,8% 64,243.6 48,5432
- Anpenanus,% 70,4+3,9* 70,0+3,8 44,54+3.5
- Pucromuiun, % 55,5+2,0* 53,0+1,9 43,8427
[Tnasmunorex, % 101,5+1,5 98,7+1,7 100,9+1,6
AT- 111, % 101,3£1,4 98,8+1,6 101,8+1,5
[Ipotenn C, % 89,1+3,1 90,1+3,0 120,4+6,2

npumeuanue: p*<0,005 — docmoseprnoe omauuue om noxkazamesnet nocie jeyeHus

Takum 06pa3oM, Ha OCHOBAaHHMH TOTYYCHHBIX JaHHBIX
MOXHO CJIeJIaTh 3aKJIIOUYEHHUE, YTO Y OEpPEeMEHHBIX C
TPOMOOTHUYECKIMH OCIIOKHEHUSMH U HOCUTEIIHCTBOM
O-V-JI, ©-11-20210 G-A u MTHFR C 677T npu-
MeHeHHue (paxcumapuHa sBseTcs 3PPEKTUBHBIM
METOIOM JICUCHUsI TPOMOO30B.

Bricokast 5 ek THBHOCTD (hpaKkcUIaprHa MoATBEPHK-
JlaeTcsi M3MEHEHNEM TI0KasaTelell pa3InyHbIX 3Be-
HBEB IeMOCTa3a U 00PaTHBIM Pa3BUTHUEM IIPU3HAKOB
TpomOo3a.

Cne,uyeT OTMCTUTDb, YTO NPU HAJIUYUU MYTallun
@-V-JI y GepeMeHHBIX 0e3 MPU3HAKOB TPOMOO30B
H3MEHEHUS [T0Ka3aTelNell TeMocTasa XoTs H XapaKTe-
pHU3yeTcA runepKoaryJisaluei, OqHako CTENEHb MTOBbI-
IICHUS KOAryJIsalMOHHOTO NOTCHIIMAJIa KPOBU HE3HA-
YUTCIIbHO OTIINYACTCA OT 6epeMCHHI)IX KOHTpOJ’II)HOf/'I
rpynmsl. [TosTomy B 9TOH Tpynme oOciaeq0BaHHBIX
(pakcunapuH NPUMEHSIICS TOJIBKO B MPOpUIIAKTHYE-
CKOH J103€ J10 poJ1oB U B TeueHue 10-u aHeit nocnepo-
J0BOro nepuoza. MsyyeHue rnokasarenei reMocrasa
nociie 10-1HeBHOTO Kypca (ppaKkCUIIaPUHOM OCOOBIX
H3MCHCHUH B Ppa3JINYHbIX 3BCHbBIAX I'CMOCTa3a B 3TOM
rpymmne OepeMeHHBIX 0e3 MpU3HAKOB TPOoM0OO03a U ¢
HocutesnbcTBoM P-V-JI He Habmona10Ch.

ITonBoAsT UTOT OLEHKHU MOJYUYEHHBIX PE3YJIbTATOB
MOXKHO OTMETHUTbh, YTO NMPUMECHEHHUE (PpaKkCUIIapuHa

© GMN

BO BpeMsl OEpeMEHHOCTH U B TIOCJIEPOIOBOM MEPHO-
Jie siBisieTcsl 0€30MacHBIM U BBICOKOA((EKTHBHBIM
B Npo(UIaKTHKE TPOMOOIMOOIUN Y OCPEMEHHBIX
C HOCHUTEJIBCTBOM HACJIEICTBEHHBIX TPOMOOTEHHBIX
AHOMAJIN.
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SUMMARY

MODERN APPROACHES TO TREATMENT
OF THROMBOSIS IN PREGNANT WOMEN,
CARRIERS OF HEREDITARY ANOMALIES -
F-V- LEIDEN AND G20210A MUTATION

Shahbazov Sh., Rustamov R.

Azerbaijan Medical University, Department of Ob-
stetrics and Gynecology-I, Azerbaijan Scientifically
Research Institute of Hematology and Transfuziology,
Baku

Aim of investigation: studying of efficiency low-
molecular heparin for preventive maintenance and
treatment of thromboembolic disorders in pregnant
women, carriers of F-V- L and F-11-20210 G-A mu-
tation.

Under supervision, there were 27 women with throm-
bosis during pregnancy from 19 to 39 years old.

The lower extremities veins thromboses was diag-
nosed by duplex sonography. F-V- Leiden, F-11-20210
G-A and MTHFR C 677T gene mutation was defined
by PCR-PELP method. To all pregnant women Fraxi-
parin and vitamins of B group was appointed during
pregnancy period; at presence of MTHFR a folic acid
was appointed in addition.

It is concluded that application of Fraxiparin is an
effective method of treatment of thrombosis during
pregnancy and women - carriers F-V- Leiden, F-II-
20210 G-A and MTHFR C 677T gene mutation. High
efficiency of Fraxiparin confirms with change of pa-
rameters of various parts of a hemostasis and return
development of thrombosis evidence.

Key words: fraxiparin, thrombosis, pregnancy, gene
mutation.
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PE3IOME

COBPEMEHHBIE NMOJAXO/bI K JIEYEHUIO
TPOMBOTHYECKHUX OCJIO)KHEHUM Y BE-
PEMEHHBIX, HOCUTEJIEN HACJIEJICTBEH-
HbBIX AHOMAJIMII-MY TALIUH ®-V-JIEUJEH
U TPOMBOTHYECKHUX G20210A

Iax6a3os LI.K., Pycramos P.I1I.

A3epbatiodcancruti MeOUuyUHCKULL yHusepcumen, Kage-
opa akywepcmea u cunexonoeuu— I, Azepoatiocancruil
HUU cemamonoeuu u mpancghyzuonoeuu, baxy

Lenbro HACTOSIIIETO MICCIIEIOBAHMS SIBHJIOCH OIIperierne-
H1e 3(P(HEKTUBHOCTH HU3KOMOJICKYJISIPHOTO TeTapruHa
IUTST TIPO(MITAKTAKA ¥ JICICHHST TPOMOO3IMOOITITUECKIX
OCJIOKHEHUH Y OepeMeHHBIX, HocuTenel MyTartuii d-V-J1
n O©-11-20210 G-A. Ilox HabmroneHNEM HAXOIMITUCH
27 6epeMEeHHBIX ¢ TPOMOOTHUCCKAMH OCIIOKHEHHUSIMH B
Bo3pacte ot 19 mo 39 yer. ¥V 16-u U3 HUX OBLT THATHO-
CTHPOBAH TPOMOO3 TIOBEPXHOCTHBIX U IITyOOKVX HIDKHIX
KOHEYHOCTEH, y 8- - TOBTOPHBIH TPOMOO3 HIDKHIX KOHEY-
HOCTEH, y 3-X - OCTpBIiA TPOoMOO(ITCOHT.

Cpemamii cpok OepeMEHHOCTH B TPYIITEe OCPEMEHHBIX C
TpoMO03aMH BeH HIDKHIX KoHeuHOCTeH coctaBi 30,440,5
HEJIelb, @ B KOHTPOJIbHBIN Tpyrire - 32,2-+0,6 Heneb.

B kauecTBe aHTUTPOMOOTHYIECKON TEparuy IpuMe-
HSJTM HU3KOMOJICKYIAPHBIN TeTapuH - HaJApOTapuH
(bpakxcunapuH), KOTOPBI UCTIOIL30BATH Y OepeMeH-
HBIX B 103¢ 1m0 0,3 MJI B CYTKH (MPOQUITaKTHICKAST
mo3a), u B go3e 1mo 0,3 M 2 pa3a B cyTku (1eueOHas
J103a), TIOAKOXKHO.

YeTaHoBIEHO, UTO PUMEHEHHE (paKCcUTIapuHa BO Bpe-
Ms1 OEPEMEHHOCTH U B TIOCIICPOJIOBOM ITEPHOJIE STBIISICTCSI
0€30MmacHBIM 1 BRICOKOA((MEKTHBHBIM B TIPO(DHITAKTHKE
TPOMO03IMOOITNH Y OEPEMEHHBIX C HOCUTEIHCTBOM Ha-
CIIEJICTBEHHBIX TPOMOOTCHHBIX AaHOMAJIHH.
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TREATMENT OF PATIENTS WITH CARDIOGENIC SHOCK
IN THE SETTING OF ACUTE MYOCARDIAL INFARCTION
Case Reports

Gogorishvili' I., Archvadze', A. Kipiani' V., Kipshidze'>N.

N. Kipshidze Central University Hospital, Thilisi, Georgia;
2Lenox Hill Heart and Vascular Institute, New York, NY, USA

Here we want to represent three cases of treatment of
patients with ST Elevation Acute Myocardial Infarc-
tion complicated with cardiogenic shock.

Case 1.

66 y.o. male with non Insulin dependant Diabetes
Mellitus was admitted to ER with complete A-V
block and palpitations. EKG didn’t show any acute
ischemic changes.

Transvenous temporary pacing was established
and condition improved. But after 4 hours patient
developed LBBB and lung oedema, with dramatic
fall of global contractility down to EF of 10-15%
and shock.

In less then half an hour patient was transferred to
Cathlab. where coronary angiography revealed:
chronic total occlusion of RCA and CX, and proximal
90% stenosis of LAD, which also provided collater-
als to PDA.

LAD was directly stented with 3.5/19mm stent. As
patient remained in shock, I[ABP was placed. Dur-
ing next couple of hours slight improvement was
observed. After 3 days EF increased to 25%, CI to
2.0L/min/m and gave us chance to wean from IABP.
Normal sinus rthythm was also restored, but because
of aggravated chronic renal failure patient needed 3
procedures of haemodialysis.

Two weeks later patient was discharged with EF of
35%., mild symptoms of CHF, on Aspirin, Clopidogrel
and Carvedilol.

Case 2.
50 y.o. male with shock was admitted to our hospital
after 5 hours from onset of severe chest pain.

On EKG -anterior STEMI. Echo- total anterior, infe-
rior and apical akinesia. EF-15%.

© GMN

In 45 minutes patient was in Cathlab. Coronary an-
giography revealed proximally occluded RCA, and
new ostial occlusion of LAD (Fig. 1). After recanali-
zation of LAD 4.0/24mm stent was deployed (Fig. 2).
The flow was restored in whole vessel, but despite our
active pharmacologic measures in distal third of LAD,
contrast flow remained slightly reduced (TIMI II).

Fig. 1. Coronary angiography revealed proximall
occlusion of LAD

Fig. 2. Coronary angiography after recanalization
and stenting of LAD
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This patient also received IABP for 3 days. At
that time CI increased to 2.3L/min/m2 and EF
became 32% with global hypokinesia, and apical
akinesia.

After one week patient was discharged with mild
symptoms of CHF, on Aspirin, Clopidogrel, Enalapril,
Hydrochlorthizide and Carvedilol.

After 8 months of follow up, both patients are angina
free, and have HF of NYHA 1-2.

Case 3

74 y.o. NIDDM female patient was admitted in our
hospital with STEMI and cardiogenic shock. In ambu-
lance she was intubated, and at admission developed
two episodes of VF which where converted to sinus
by electric shock. Patient was brought to cathlab with
BP of 60/30mm.

On angiography there was (75% stenosis of LM,
chronic occlusion of mid LAD, and subocclusion of
dominant CX .

CX and LM where promptly stented, but insertion
of IAB during procedure was impossible due to total
occlusion of left Iliac artery. Despite restored coronary
flow, patient continued to deteriorate, needed CPR and
after 30 minutes expired.

Cardiogenic Shock remains unsolved problem in
modern Cardiology. Despite some achievements,
in-hospital mortality rate still varies between
52-70% [2,4,5,7]. The most powerful predictors
of hospital survival among shock patients are per-
cutaneous revascularization with stenting and use
of Intra-Aortic Balloon Counterpulsation (IABP)
[1,4,6].

Above presented cases are examples of this. As
we have experienced: inability to establish cir-
culatory assistance can be fatal even with “open
coronaries”.

In era of new developments in the field of circulatory
assist devices IABP still remains the main supportive
method for patients with shock [2,4-7].

Efficacy, relative easiness and short time for IABP

establishment makes the latter a preferable way of
support for these highest risk patients [2,4].
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SUMMARY

TREATMENT OF PATIENTS WITH CARDIO-
GENIC SHOCK IN THE SETTING OF ACUTE
MYOCARDIAL INFARCTION

Case Reports

Gogorishvili! 1., Archvadze'A., Kipiani' V.,
Kipshidze'*N.

N. Kipshidze Central University Hospital, Tbilisi,
Georgia; *Lenox Hill Heart and Vascular Institute,
New York, NY, USA

Cardiogenic shock remains unsolved problem in
modern Cardiology. Despite some achievements, in-
hospital mortality rate still varies between 52-70%.
In era of new developments in the field of circulatory
assist devices IABP still remains the main supportive
method for patients with shock. The most powerful
predictors of hospital survival among shock patients
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are percutaneous revascularization with stenting and
use of Intra-Aortic Balloon Counterpulsation (IABP).
As we have experienced: inability to establish circula-
tory assistance can be fatal even with “open coronar-
ies”. Here we want to represent three cases of treat-

ment of patients with ST Elevation Acute Myocardial
Infarction complicated with cardiogenic shock.

Key words: Acute myocardial infarction, cardiogenic
shock.

PE3IOME

JIEYEHUE KAPANOI'EHHOI'O IIOKA Y BOJIbHbBIX
OCTPBIM UH®APKTOM MUOKAPIA

Toropumsuau' U.P., Apuanze! A.T., Kunuann' B.K., Kummnaze'? H.H.

enmpanonas ynusupcumemckas kaunuxa um. H. Kunwwuoze, Tounucu, I pysus;
2Uncmumym cepoya u cocyoos, Jlenoxe Xunn, Hoio-Hopx, CIIIA

KapauorenHslil ok sABJISIETCS HEPELUIEHHOHN Mpo-
Onmemoil B coBpeMeHHOM Kapauonorun. Hecmorps
Ha HEKOTOPBIE T0CTUKEHUS, TOCITUTANIbHAS JIETAIb-
HOCTBb BapbupyeT B npenenax 52-70% cnyuaes.
Jns CHUKEHHUs NeTalbHOCTU MPU KapAHOTEHHOM
moke Hanbonee 3QpPEeKTUBHBI NEPKYyTaHHASI KOPO-
HapHas peBaCKyJIsIpU3alMsl CO CTEHTUPOBAaHUEM U
BHYTpHaoOpTajabHas KOHTpIyabcanus. [lo Hamemy
OTIBITY HEBO3MOKHOCTh IIPOBENECHUS IUPKYIATOP-
HOM MOAJEPKKU MOXKET OKa3aThesl (haTalbHOM Haxe
MIPU «OTKPBITHIX» KOPOHAPHBIX apTEPHUSX.

B spy npumeHeHUs yCTpOHCTB MOANEPKKH LIUP-
KyJSILMU KPOBOOOpaLIeHUs BHYTpUAOPTaIbHAs

KOHTpIyJbCalus 0CTACTCAA OCHOBHBIM MCTOJOM
JeueHust OONBHBIX KapJAUOTCHHBIM IITIOKOM.

Ilenpro uccnegoBaHus SBUIOCH J0Ka3aTh P dex-
THBHOCTh MPUMEHECHUS TPAHCITIOMHHAIBHOU KO-
pOHAPHOI peBaCKYISIpU3AIUU CO CTCHTUPOBAHHEM
B COYCTAaHUU C BHYTPUAOPTAIbHOU KOHTPITYJIbCA-
IUEH.

3(1)(1)€KTI/IBHOCTB, JICTKOCTh NPUMCHCHUSA U MaJIOC
BpCMs JIs1 NPOBCACHUA BHYTpI/IaopTaHBHOﬁ KOH-
TphoyjJdbCalluu AAKOT HaAM IMPABO PCKOMCHIOBATH
YKa3aHHBII>’I MCTOA AJisI IMHUPOKOTIO MPHUMCHCHUA B
Kap,I[I/IOJ'IOFI/I'-ICCKOf/i HOpaKTUKE.

© GMN
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MOJIOKUTEJBHBIN Y®PEKT BJIOKATOPOB PEIIEIITOPOB AHTMOTEH3WHA
HA TEYEHUE MUKPOCOCYJIUCTBIX OCJTOKXHEHUIN CAXAPHOT' O IMABETA

Oyuxupuaze' JL.P., Kypamsuau' P.b., [Iu6axze’ A /1., KypamBuau' I.P., Illeaxecrosa! E.JI.

Tenmp ouabema I pysuu, *Tounucckuil 20Cy0apCcmeenHbiil MeOUYUHCKULL YHUBEDCUMEI

CaxapHbIil THa0eT MPEICTABIAET CEPHE3HYI0 MEIH-
[IMHCKYIO U CONHMANIbHYIO Tpobiemy. KomndyecTBo
CBEXHX CITy4aeB uadera exXeroHO PacTeT | Mpej-
nosnaraercs, 4to k 2025 rogy nocturuer 385 MIIH.

Kpome toro, cratuctudyeckue JaHHBIE O YacTOTE
OCJIOXKHEHHUH nradeTa BHYIIAIOT 0c000e OIMaceHHeE.
AOHOpMaJIbHBIE YPOBHHU IITFOKO3BI B KDOBH BHI3BIBAIOT
MaTOJIOTUYECKUE M3MEHEHUS, PAKTHUECKH, BO BCEX
OpraHax M CHCTeMax OpraHHh3Ma 4esoBeka (TiIa3Hoe
JTHO, TIOYKH, COCYTUCTasi CUCTEMA, CEPAIIE U TOJTOBHON
Mo3T). [Ipy BHOBB BEISBJICHHOM CaxapHOM IHa0eTe
TUNA 2 MPOIEHTHOE COOTHOIICHHUE MOpaKeHUH pas-
JIUYHBIX TKaHEW OpraHW3Ma BBHITJISIUT CIETYOIINM
obpazoM: anpOymunypus — 4%, ncuesHoBeHue ped-
JIEKCOB B HM)KHHUX KOHEYHOCTSX — 12%, mopaxenune
cepaeuno-cocyauctoii cuctemsl (CCC) — 13%, petn-
Homatus — 18% [8].

Junabetnueckast perunonarus (IP) sBisercs Bemy-
el MpUYMHOM noTepu 3peHus. Baxueiiiiyo poiib
B Pa3BUTHH PETUHOIATHH UTPAET HEJOCTATOYHOCTh
WHCYJIMHA, KOTOpPas BBHI3BIBAET HAKOIUJICHHE COpPOU-
ToNa M ()PyKTO3aMHHA BHYTPH KIIETKH, TEM CaMbIM
CHOCOOCTBYS MOBBIIICHAIO OCMOTHYECKOTO JIABIICHHS,
Pa3BUTHIO BHYTPHUKIIETOYHOTO OTEKA, YTONIIEHUIO dH-
JIOTETHATFHOTO CJI0S KAITMITSIPOB U, COOTBETCTBEHHO,
CYXXEHHIO UX MpocBeTa. [loBbIIeHre ypoBHs MpoTen-
HOB B IJTa3Me€ BIIEYET 3a COOO0I MOBBIIIIEHHE arperaiui
(hOpMEHHBIX IIEMEHTOB KPOBH U OTPHUIIATENILHO B~
eT Ha GUOPUHOIN3, UYTO, B CBOIO OUCPEIh, SIBIISCTCS
MIPUYNHON 00pa3oBaHUsI MUKPOTPOMOOB, THOEITH
TIEPUITUTOB ¥ HIOTETHAITBHBIX KIIETOK B KAIAIUIAPax
CeTYaTKH TJ1a3, HapylIeHUs] TIPOHUIIAEMOCTH CTEHOK
KPOBEHOCHBIX COCYJIOB ¥ IPUBOUT K MEKKIETOYHO-
My OTEKy B TKaHsX ceTdatku [2-4,11].

Hapymenne nepdy3un mapadoBeaabHBIX COCYIOB
BBI3BIBAET PA3BUTHE IKCCYAATUBHON MaKyJIOMATHH.
CtuMynsanus v 00U Teparys KamuuIIpoOB CeTYaTKH
SIBJISIETCS TPUUUHON MIIEMHUU CETYATKHU, KOTOPOM
COImyTCTBYeT (hOpPMHpPOBAHHE HOBBIX Ba3odopma-
THBHBIX (JAKTOPOB, @ BIIOCIEICTBUH — HEOBACKY-
nspu3anus [6,7].
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Bo uzbexanue pa3BUTHS BBINICTICPEUNCIICHHBIX He-
JKeJaTeNbHBIX MPOIECCOB, HEOOXOAUMO BBISIBIISITH UX
10 BO3MOXKHOCTH Ha Oojiee paHHEH CTaIuu, MpOBO-
JITh UX PETYJISIPHBIA CKDUHUHT 1 MOHUTOPHPOBAHHE,
MOJIIEPKUBATh THA0CT B KOMIICHCUPOBAHHOM (hopme
U JIOOUTHCS HOPMAITM3AIIUY YPOBHEH apTepHaIbHOTO
nmasieHus [1].

Ha ceronHsAmHuN 1€Hb 3TAJIOHHBIM METOJIOM CKpH-
HUHTA ¥ KOHTPOJISI COCTOSIHHS TIIa3HOTO JTHA CUUTA-
eTcs ero ororpadupoBaHre; HAHOOJIEE pacpocTpa-
HEHHBIM H IIOBCEMECTHO MPHUHATHIM METOJIOM OLIEHKH
JTMa0eTUYECKO PETHHOMATHH SBIISETCS CEMHUIIOTBHOE
CTepEOCKONMMYECcKOe N300pakeHNe CeTYaTKN B CTaH-
JapTHBIX 30HaX ¢ yrioM oxsara B 30°— ETDRS (Early
Treatment of Diabetic Retinopathy Study).

Lenpro JaHHOTO WICCIIENOBAHUS SIBUIOCH W3yYEHHUE
HEKOTOPBIX KIWHUYECKUX M TeMOJTMHAMHYECKUX
MoKasareie y OOJBHBIX caxapHBIM JHa0CTOM THITA
1 ¥ 2, BBIIBICHHE TUA0CTHUYCCKON PETHHOIIATHH HA
paHHEW CTaJNU U €€ KOPPEKIUS C TIOMOIIBI0 OJI0Ka-
TOpOB aHTHOTeH3nHA (aHrroTeH3uH Il type 1 receptor
blockers, AT I).

Martepuaa u Metoabl. biokatopsl peuenTopos
SIBIITFOTCSI CEJICKTHBHBIME OyiokaTtopamu AT 1 u He-
MOCPEICTBEHHO HE BIMAIOT HA KHHUHOBYIO CHCTEMY.
Bbiiokana AT 1 conpoBoxaaeTcsi TOHUKEHUEM apTe-
puanbpHOTO AaBieHus (A/Jl), 9TO IPOUCXOTUT 3a CUET
Ba30KOHCTPHKINH, BHICBOOOXKIECHHUS aIbIOCTEPOHA
U KaTeXOJIAMUHOB W peadCOpPOITMN HATPUS M BOIBI.
bnokaropbr aHTHOTEH3MHOBBIX PELIEITOPOB HE TOIHKO
3(h(HheKTHBHO CHIDKAIOT apTepraIbHOE JaBICHUE, HO
YAy4IIaroT (DYHKIIUH TI0YEK, COCTOSHUE TTIa3HOTO JTHA,
MTOHIKAIOT TUIIEPTPO(HIO JIEBOTO JKETYI0UKa U HOP-
MaJIU3yIOT IMOKa3aTesd TeMOINHAMHUKH [5,8,9,12].

Hamm oGciemoBansr 250 OOIBHBIX CaxapHBIM THA-
OeToM, KoTopble Habmoganuch B LleHTpe mmabera
I'py3uun. U3 Hux y 115-1 HEe oTMeuasioch OTJaI€HHBIX
MHUKPOCOCYAHUCTHIX OCIIOKHEHUH nauadera. OHU co-
CTaBHJIM KOHTPOIRHYIO rpymy (I rpymma). Y ocras-
mxcd 135-u manureHToB ObUIN BBISBIIEHBI H3MEHEHUS
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Ha TVIa3HOM JiHE. DTH NallMeHTH! ObUTH MOApa3AeIeHbI
Ha 2 rpymisl — 43 manuenta ¢ CAT1 (Il rpymnma) u 92
naruenta — ¢ CIAT2 (III rpymnma).

VY G6onbHBIX | (KOHTPOIBHOM ) TPYMIIBI CTENEHb QOTO-
rpaduueckux n3o0paxenuii masHoro qHa mo ETDRS
cocrasmia 10/10, ypoau AJI <130 MM.pT.CT (CHCTO-
JIMYECKOE) U <85 MM.PT.CT (AUACTONMUECKOE), AaHTU-
runeprensuBHas tepanus (Al'T) He mpoBoanace.

II rpynmna — 6onbubie C/AT1, crenens ¢ortorpadu-
poBanus miaznoro aHa mo ETDRS naxommmaces B
npenenax ot >20/10 mo <47/47, yposuu AJl - <130
MM.PT.CT (CHCTOJIMYECKOE) U <85 MM.pT.CT (Amacro-
nugeckoe), AI'T He mpoBoaMIIaCS.

I rpynmna — 6oneHbe CJIT2, cTenens hotorpadupo-
BaHus rmaszHoro aua o ETDRS naxonunacsk B mpee-
qmax >20/10 - <47/47, AJl - <160 mm.pt.cT (cucTO-
nrgeckoe) U <90 Mm.pT.cT (muactonmaeckoe), AI'T
HE MPOBOAMIIACH WM HCIOIB30BAINCH PA3TUYHbIE
npenaparsl, 3a uckiarodyeHneM AKO-uHrnouropos.
Ha ¢one AT'T yposuu A/l - <130 mm.pt.cT (cucro-
JIMYECKOC) U <85 MM.PT.CT (IUACTOITHUECKOE).

KpurepusimMu uckitodeHus maueHTa u3 UCCiaen0Ba-
HUS SIBIISUIACE:

KaTapakTa, IllaykoMa, OTeK MaKyJbl B aHaMHe3e;
OKKJIIO31S BEH CeTYaTKH;

OCpEeMEHHOCTD U JTAKTAITHUS;

TeMOJIMHAMUYECKH 3HAYUTENIbHBIA CTEHO3 A0PTHI HITH
MUTPAIBHBIX KJIANIaHOB;

CTEHO3 apTepuil MOYeK WM TPAHCIUIAHTAIMS TIOYeK
B aHaMHE3€;

M, xopoHapHasi aHIMOIUIACTUKA, CTEHTUPOBAHMUE,
TpaH3UTOPHAs UIIEMHUS B aHAMHE3e.

[MamueHTH POXOAMIN (PU3UKaATBbHOE 00cCIien0-
BaHHUE, ONpENEIScsS UX KIUHHUYECKUH CTaTyc,
MOKa3aTeyy JUMUJTHOTO CHEKTPa, MUKPOAILOy-
MUHYpUU (PKCKpeuus anbOymuHa/DA 20-
200 purp/mMuH, U3MEpPEHHAs B JBYX CTEPUJIbHBIX,
24-gacoBBIX MpoOax MOYM) M KOHICHTPAIHS
KpeaTUHHUHA TJ1a3MBbl.

Kpome m3yuaemoro mpenapara (KaHJxecapTaH
16, 32 mr wiu muane6o), Ha3HAYAIUCh U JPyTHe
AHTUTHIIEPTECH3UBHBIC CPEJCTBa (INypeTHKH, OeTa-
0JI0KaTOPBI, OJIOKATOPHI KAHAJIOB KaJbIUs, alb(ha-
6mokatopsl). Ha mpoTsikeHnu 3-X JIeT JIeUeHUs KaH-
JiecapTaHOM IPOBOJIUIIOCH PETYIISIPHOE 00CIIeIOBaHUE
IJ1a3HOTO JHA - (pororpadupoOBaHUE U OLCHKA 7-U
CTEPEOCKONMMUECKUX N300paKEHUI CETYATKH B CTaH-
JapTHBIX 30Hax ¢ yrmoMm oxsara B 30° (ETDRS).

Tabnuya. Knunuxo-nabopamopHule nokazamenu ucciedyemvbix NayueHmos

Ioxa3zaresn I rpynna IT rpynna III rpynna
JlnutenbHOCTh Aradera (rombl) 72 11+3 9+4
HbAlc (%) 7,8+1,6 6,6+1,9 8,3+2,4
OO01mii XomecTepuH (MMOJIB/TT) 5,6+1,4 5,2+0,8 6,7x1,7
X-JITIBIT (MMoJIB/3T) 1,3+0,4 1,4+0,4 1,1£0,3
X-JITHIT (MMmosb/11) 4,3£1,2 3,9+1,1 4,6£1,0
Tpurmurepuabl (MMOJIB/J) 2,1+1,3 1,4£1,2 2,1+1,4
Cucronmngeckoe AJl (MM pT.cT) 130+£5 1380+10 144+21
Juacrommaeckoe AJ] (MM pr.cT) 81+£5 8449 82+11
UMT (kr/m?) 25,6+3,2 25,9433 28,8+5,1

PesyabTaThl M ux obcyxagenue. B pesynprare
MIPOBEJICHHBIX MCCIIEA0BaHUN YCTAHOBIIEHO, YTO y
MAIMEHTOB, Y KOTOPBIX Ha Ha4aJbHOM J3Tare U3Me-
HEHMsI Ha IMa3HOM JHe He oTMedaiuch (I rpymnma,
n=115/46%), nognepxanue HOPMAIbHBIX YPOBHEH
A/l n tmoko3sl kpoBH (I'K) mo3Bonmino coxpanuthb
[I€PBOHAYAIILHOE COCTOSIHUE CETYATKH. Y MaIEHTOB,
y KOTOPBIX B MOMEHT BKJIIOUEHMSI B UCCIIEOBAHUE
Obla oOHapykeHa jerkas (opma Hemponudepa-
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TUBHOW petnHonaruu (60 manuenrtos, 44,4%), Ha
¢doHe mpUMeHEeHHUs KaHaecapTaHa B TeUeHUE 3-X JIeT
HaOJI0IAJIOCH YITy4dIIeHUE COCTOSHHSA [TTa3HOTO JIHA —
NP TOBTOPHOM (hoTOrpadMpOBAHUH ATOIOTUIECKHE
M3MEHEHU Ha TJIA3HOM JHE YKe He (PUKCHPOBAIUCH.
V nmanueHToB Ha Ha4aJIbHOM 3Tare ¢ U3MEHEHUSAMU
Pa3TUYHO TSHKECTH Ha TIIa3HOM JHe (Tpenpornudepa-
tuBHas /P, paza Backymsapuzanim; MUKpOaHEBPH3MBI
B MaKyJISIpHBIX M TapaMaKyJIsIpHBIX 30HaX; dKCCy/a-
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tuBHas (aza npenponudeparusroii JIP; otnoxenue
TBEP/IBIX SKCCY/IaTOB; HE3HAUNTENbHBIE TEMOPPArum),
B OCHOBHOM, CUTyalusl He u3MeHmnach (96% u3 72),
a B octaBmmxcs 3-x ciydasx (4%) HaOmomamoch
yxymnuieHue coctostaust (nponudeparusnas [P, gaza
HEOBACKYJISIpU3allNH, PEPEeTHHATLHBIE KPOBOU3IHSA-
HUS B IIGHTPAJIBbHON 30HE TIa3HOTO JHA), IPUIHMHON
Yero sSIBUIIMCH MoBbIIeHHbIe ypoBHU ['K 11 A/,

Takum 00pa3oM, pe3ynbTaThl HACTOSIIETO HCCIIEN0-
BaHMS MTOKA3aJIy, YTO JJISl OIICHKU YPOBHSI MUKPOAH-
rHOTIaTHH Ha (JOHE caxapHOro quadera HeoOXOaUMO
MPOBOJINTH CKPUHUHT TJIA3HOTO JIHA B IMHAMHKE, YTO
MO3BOJISIET BBISIBUTH MATOJIOTUYECKHAE H3MEHEHHS Ha
ceTyaTke Ha PaHHUX CTAJHSIX U MPHOCTAHOBUTH MX
nporpeccupoBanue. IIpuMeHeHne kaHgecapraHa y
OonpHbIX CJ] ynmydimaeT cOCTOSHME IVIa3HOTO JHA,
CHIDKAeT YPOBHH apTEpPHaJIbHOTO JIABICHUS U IKC-
Kpeluu anb,0yMUuHa B MOYE.

Hcxons u3 BBIIEU3I0KEHHOT0, PEKOMEHAYEM BKIIIO-
YUTh KaHJECAPTaH B CTAHJAPTHYIO CXEMY JICUCHHSI
6onbHBIX CJ1, T.K. OH OKa3bIBacT BHIPAKEHHBIH ITOJI0-
KHUTEIBHBIN dQPEKT HA TeYCHHE MUKPOAHTHOIIATHH,
HE3aBHCHMO OT I10J1a TTaLUEHTA.
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SUMMARY

POSITIVE EFFECTS OF ANGOTENSIN RECEPTOR BLOCKERS
ON THE COURSE OF MICROVASCULAR COMPLICATIONS OF DIABETES MELLITUS

Tsutskiridze! L., Kurashvili' R., Tsibadze? A., Kurashvili' G., Shelestova! E.

!Georgian Diabetes Center; *Thilisi State Medical University

The aim of the research was to evaluate some clinical
and hemodynamic characteristics in patients with
diabetes mellitus type 1 and type 2 (DM type 1 and
DM type 2), to diagnose diabetic retinopathy (DR)
on early stage of its development for the correction
of the disease by treating with angiotensin II type 1
receptor blocker (AT I) — Candesartan.
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Totally 250 patients (pts) with DM type 1 and DM
type 2 were studyed; they were divided into 3 groups
(Gr.): Gr.1 (n=115) — pts with DM and without DR;
Gr. 2 (n=43) — pts with DM type 1 and DR; Gr.3
(n=92) - pts with DM type 2 and DR.
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A comprehensive physical examination was conduct-
ed to obtain baseline information about the patient:
clinical status, lipid profile, microalbuminuria and
urine creatinine, as well as glycemia levels. Patients
were treated with Candesartan (16 or 32 mg) or pla-
cebo. When necessary, other antihypertensive agents
(except ACE-inhibitors) were initiated. Eye fundus
monitoring was performed with evaluation of 7,
30° standard zone stereoscopic pictures of the retina
according to ETDRS (Early Treatment of Diabetic
Retinopathy Study).

The results of three year observation revealed no
pathologic changes on the retina in normotensive
and normoglycemic pts; pts with mild diabetic
retinopathy at baseline demonstrated normal
levels of ABP and blood glucose which resulted

in the regression of the changes. The changes of
various severity demonstrated no positive shifts
in 96% of cases; DR deterioration (proliferative
DR, neovascularisation stage) was observed in
4% of cases.

Results of the study showed that Candesartan treat-
ment of pts with DM resulted in positive shifts in
the pathologic changes, registered on the retina and
decrease in urine albumin excretion rate. Thus, we
recommend to include Candesartan in the standard
treatment, as the have positive effect on the course
microvascular complications of diabetes mellitus both
in males and females.

Key words: diabetes mellitus type 1, diabetes mellitus
type 2, diabetic retinopathy, candesartan.

PE3IOME

HNOJOXUTEJbHBINA Y®®EKT BJIOKATOPOB PELIEITOPOB AHTUOTEH3UHA
HA TEUEHUE MUKPOCOCYIUCTBIX OCJOKHEHUI CAXAPHOI'O TUABETA

Oyuxupuaze! JI.P., Kypamsuau' P.B., [lu6anze? A. ., Kypamsuau' TP, llleaectoBa' E.JI.

HJenmp ouabema I pysuu, *Tounucckuil 20cyoapcmeeHvlil MEOUYUHCKULL YHUBEPCUMem

Llenpro JaHHOTO WCCIENOBAHUS SIBUJIOCH M3yYEHHUE
HEKOTOPHIX KIMHUYECKUX M TeMOAMHAMHYECKUX
rokasaresyiell y OOJMBHBIX caXapHBIM AHA0ETOM THII
1 u 2, BeIIBICHHE OUAOCTUYCCKON PETHHOIIATHH HA
paHHEe! CTaJiH 1 ee KOPPEKIUs C TIOMOIIBI0 OJI0Ka-
TOpOB aHTHOTeH3WHA (aHTnoTeH3uH 11 type 1 receptor
blockers, AT I).

Hamm oGcnemoBansr 250 OONMBHBIX CaxapHBIM THa-
O0eToM, KoTophle Habmomanuch B LleHTpe mmabera
I'py3un. Oru ObUTH pa3meneHsl Ha 3 TpymsL: | rpyTma
— 115 manmenToB 6€3 MHAOETHIECKON PETHHOIATHHI
(JIP); I rpymma — 43 marueHTa ¢ caxapHbIM THa0eTOM
(CH0) tamt 1 m [AP; 11 rpymma — 92 marmuenTa ¢ C/[ 2 n
JP. YV 60NbHBIX Ompeaesicss KIMHUYSCKUN CTaryc,
TTOKa3aTeIH JINTTHAHOTO CTIIEKTPa, MUKPOATbOyMUHY-
puu. Kpome m3ydaemoro mpemnapara (KaHiecapTaH
16, 32 mr wim mane6o), Ha3HAYAINCH U JPYTHE
AHTUTUIIEPTEH3UBHBIE CpeacTBa. s peryiaspHOTOo
o0creoBaHus TJIA3HOTO JTHA TMPUMEHSITH (poTorpa-
(bupoBaHME U OLIEHKY 7-M CTEPEOCKOMUIECKIX H30-
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OpakKeHHUi CeTYaTKu B CTAHIAPTHBIX 30HaX C YIJIOM
oxgeara B 30° (ETDRS).

B pesynbrare 3-meTHero HaOMIOMEHUS HAMH YCTaHOB-
JIEHO, YTO Yy TAIIMEHTOB, Y KOTOPHIX HAa HAa4aJbHOM
JTare N3MEHeHN Ha TIIa3HOM JIHE He ObLT0, TToIep-
YKaHWEe HOPMAJIbHBIX YPOBHEH apTepraTbHOTO JIaBiIe-
Hus (AJl) ¥ TIIOKO3bI KPOBU TIO3BOJIMIIO COXPAHHUTH
TIEPBOHAYAIBHOE COCTOSTHAE CEeTYATKY TI1a3. Y Malu-
€HTOB, y KOTOPBIX Ha HAYAJIbHOM JTare OTMEYaINCh
M3MEHEHHs Ha TJIA3HOM JHE Pa3lINYHON TSKECTH, B
OCHOBHOM, CHTYaIlusi He n3MeHunach (96% u3 72-x),
a B ocTtaBmmxcsa 3-x ciydasx (4%) mabmromamoch
YXYALIEHUE COCTOSHIS, TPHYNHON YETO SIBIITUCH TI0-
BBILIIEHHBIE YPOBHU TIIIOKO3bI KpOBU U AJI.

HWcxons u3 BBIIIEN3TI0KEHHOTO, PEKOMEH/TyeM BKITIO-
YUTHh KaH/IECApPTaH B CTAHAAPTHYIO CXEMY JICUEHUS
nanreHToB ¢ C/I, T.K. OH OKa3bIBACT BHIPAYKECHHBIH
TTOJIOKUTETHHBIA A(()EKT Ha TeUeHNE MUKPOAHTHO-
MaThY, HE3aBUCHMO OT TI0JIa MAIFeHTa.

57



LSISHMBILM 5SIROGO6() LOSLLIE0

RESTORING MOVEMENT TO PARALYZED LIMBS BY TREATING
NERVE ROOT AVULSION: A SEVEN YEAR RETROSPECTIVE

Dididze M.

Department of Neurology, Tbilisi State Medical University,
The Miami Project to Cure Paralysis, University of Miami

Traumatic injury of major nerve root of upper and
lower extremities paralyzes the limb and causes
the high degree of disability [1-3]. In addition to
motor and sensory deficit severe trophic distur-
bances significantly worsens the condition of the
patient and in some cases may result in amputation
[4-5]. In last decade the number of nerve trauma
increased in Georgia. Although there has been
increasing enthusiasm in various nerve transfer
methods to restore the limb function in resent years,
the treatment strategies and the outcomes are still
questionable [6].

The aim of the study was to evaluate outcomes of
surgical treatment of upper and lower limb nerve root
avulsion using various microsurgical techniques to
reconstruct the function of the extremity.

Material and methods. 31 contralateral nerve
transfer surgeries were performed on 17 patients
(a mean age of 22 years) with upper and lower
extremities nerve root avulsion: 15 with brachial
plexus and 2 with lumbosacral plexus traumas. The
patients were treated by nerve transfers: partial
ulnar to median (n=2), thoracodorsal to musculo-
cutaneous (n=14), spinal accessory to suprascapular
(n=7), spinal accessory to axillar (n=5) and partial
ulnar to femoral (n=3) with or without interposition

nerve grafting. The surgical outcomes were evalu-
ated by neurological and electromyographic (EMG)
examinations at an average follow-up of 7 years
[5-9]. To assess return of hand function Medical Re-
search Council (MRC) grading systems were used
[7]; to evaluate the leg’s functional recovery we
used our own system developed previously, based
on motor, sensory, trophic grading assessments and
gait function [8-11]. All cases with >M3 were con-
sidered as excellent results. EMG examination was
performed before and after surgery in dynamics to
study motor and sensory nerve conduction velocity,
amplitude of compound muscle and sensory nerve
action potentials.

Results and their discussion. Transfer of thoracodor-
sal to musculocutaneous nerve provided excellent
recovery of elbow flexion in 12 patients and good
in 2; excellent restoration of shoulder external rota-
tion was obtained in 2 cases of spinal accessory to
suprascapular transfer, good in 3 and satisfactory in
1; while spinal accessory to axillary transfer revealed
3 good, 1 satisfactory and 1 poor recovery in abduc-
tion. When partial ulnar transfer was used functional
restoration of the recipient area reached 2 good, 1
satisfactory result in cases of recipient femoral nerve
and 1 satisfactory, 1 poor in cases of recipient median
nerve (Table).

Table. Treatment outcomes in relation to performed nerve transfer

Nerve transfer Number Results
Excellent Good Satisfactory Poor

Thoracodorsal to

musculocutaneous 14 12 2 ) i
Spinal accessory to axillar 5 - 3 1 1
Spinal accessory to suprascapular 7 2 3 2 -
Partial ulnar to median 2 - 1 1
Partial ulnar to femoral 3 - 2 1 -
Total 31 14 10 5 2

Interpositional grafting was used in all nerve transfer
cases except partial ulnar to median transfer. In long
term outcome there was no impairment of donor limb
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function. EMG examination revealed increased motor
and sensory nerve conduction velocity, amplitude of
compound muscle and sensory nerve action potentials.
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Traumatic injury with nerve root avulsion or intrafo-
raminal nerve root rupture result in denying a proximal
source of motor axons for nerve graft reconstruction.
The extreme proximal location of these injuries indicates
on a long distance from the distal motor end-plate. Thus
any technique to decrease the regeneration distance be-
tween viable proximal motor axons and the distal motor
end-plate will hasten the speed of reinnervation and the
quality of clinical result [12].

Donor nerve selection to restore paralyzed limb func-
tion depends of anatomy and human ingenuity. The
selection of the ideal donor nerve should consider:
The donor nerve should be of sufficient length for
coaptation to the recipient nerve; the functional loss
resulting from transfer of the donor nerve should be
relatively much less than the expected function of the
recipient nerve; the diameter of the donor and recipi-
ent nerves should be similar [13-14].

The current study is based on the results of our previous
work that proved the contralateral nerve transfer capa-
bility to restore paralyzed limb function after nerve root
avulsion in experiment [5,15-19]. Higher excellent and
good outcomes received after thoracodorsal to musculo-
cutaneous, spinal accessory to suprascapular or axillar in
comparison to unlar to median or femoral transfer could
be explained by: the shorter distance, the differences
in diameter and the fact that connecting motor axons
to a pure motor recipient nerve is more likely to result
in desired function compared with coapting a mixed
motor-sensory nerve to a mixed motor-sensory recipi-
ent nerve [12]. Spinal accessory to suprascapular nerve
transfer revealed better shoulder abduction than in case
of spinal accessory to axillary transfer, that are shown
also in previous studies [20-21]. Cases of paraplegia in
spinal cord injury are the subject of current research at
the Miami Project to Cure Paralysis.

Contralateral nerve transfer represents a reliable and
potent neurotizer that allows restoration of paralyzed
limb function in surgical treatment of nerve root avul-
sion. The selection of the donor nerve should be based
on availability, technical simplicity and timing after
surgery. Early surgeries reveal the better outcome.
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SUMMARY

RESTORING MOVEMENT TO PARALYZED
LIMBS BY TREATING NERVE ROOT AVUL-
SION: A SEVEN YEAR RETROSPECTIVE

Dididze M.

Department of Neurology, Thilisi State Medical
University;, The Miami Project to Cure Paralysis,
University of Miami

Traumatic injury of major nerve roots of extremities
paralyzes the limb and causes high degree of disabil-
ity. The aim of the study was to evaluate outcomes
of surgical treatment of upper and lower limb nerve
root avulsion using various microsurgical techniques
to reconstruct the function of the extremity.

31 contralateral nerve transfer surgeries were per-
formed on 17 patients with upper and lower ex-
tremities nerve root avulsion. Neurological and EMG
examinations were carried out. To assess the return
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of function in the patient’s hand Medical Research
Council grading systems were used; to evaluate the
return of function in the patient’s leg we developed
special microsurgical techniques. Excellent and good
outcomes were received after thoracodorsal to mus-
culocutaneous, spinal accessory to suprascapular or
axillar in comparison to unlar to median or femoral
transfer. Spinal accessory to suprascapular nerve
transfer revealed better shoulder abduction than in
case of spinal accessory to axillary transfer.

Itis concluded that contralateral nerve transfer represents
areliable and potent neurotizer that allows restoration of
paralyzed limb function in surgical treatment of nerve
root avulsion. Early reveal the better outcome.

Key words: nerve root avulsion; paralyzed limbs,
contralateral nerve transfer.

PE3IOME

BOCCTAHOBJIEHUE JIBUKEHUM ITAPAJIN-
30BAHHBIX KOHEUHOCTEM ITPU OTPHIBE
KOPEIIKOB HEPBOB: PETPOCIIEKTHUBA
CEMM JIET HABJIOJIEHUI

Jdunnaze M.H.

Tounucckuii 2ocyoapcmeentblil MEOUYUHCKUL YHU-
sepcumem, kaghedpa Hepanvix bonesnetl; Maismckuil
npoexkm nevenus: napaiuya, Yunueepcumem Matismu

HecMmortpst Ha 3HaUUTETBHBII TpOrpecc B 00JIaCTH XH-
PYPTUYECKO peKOHCTPYKLIMH KOHEUHOCTEH, TpobIie-
Ma ONTUMaJIBHOI'O BapUaHTa METO/[a PEKOHCTPYKIIMU
napaju30BaHHON (PYHKIIMM OCTACTCS aKTyaJIbHOM.

B pabore npeacTaBiieHbl pe3ynbTaThl IEPecaiku y
17-1 maneHToB ¢ pa3pbIBOM HEPBHBIX CINIETEHHUI,
TPaBMOW HEPBHBIX KOPEIIKOB BEPXHUX U HUIKHUX
KoHeuHocTel. [lepecaaka mo3posuiia pecTaBpupo-
BaTh (DYHKITMIO MTapaIn30BaHHON KoHEeUHOCTH. Hau-
Jy4IINe PE3yIbTaThl OJYUYEHbI IPU PEUHEPBALIMU
MIOBPEKJIEHHOTO MOTOPHOIO CTBOJIA JOHOPCKUM
MOTOPHBIM HEPBOM.





