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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 infor-
mation “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 Directory” and “Medical and
Health Care Serials in Print”. “MEDLINE”-sourced journal “Georgian Medical News”
is available in Scopus — the largest abstract and citation database of research literature and
quality web sources. Articles from the bulletin are under review of scientific and techno-
logical informative journal of the Russian Academy of Sciences.

“Georgian Medical News” - exxeMecSYHBIN HAYUHO-MEIUIIUHCKUI peIieH3upye-
MBIH KypHaJI, B KOTOPOM Ha PYCCKOM, aHTJIMHICKOM M HEMEIKOM SI3bIKaX ITyOIHUKYOTCS
OpUTHHAJIbHBIE HAyYHbIE CTATHH HKCIIEPUMEHTAILHOTO, TEOPETHYECKOTO U MTPAKTHYECKOTO
XapakTepa B 00JaCTH MEAWIMHBI U OHMOJIOTHH, CTaThbl 0030pHOTO XapaKTepa, PEeLeH3NN;
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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. Crarbs 1o7KHA OBITH IPEACTABIICHA B ABYX SK3EMIUIIPAX, HA PYCCKOM MM aHIJIMMCKOM SI3bIKaX,
HareyaTaHHas 4epes MoJITopa HHTEepBaia Ha OHOM CTOpPOHE CTaHAAPTHOTO JIMCTA C IIUPHUHOM JIEBOTO
noJst B TpH canTuMeTpa. Mcmonssyembiit komnblotepHbld pudt - Times New Roman (Kupunnnua),
pasmep mpudTa - 12. K pykornucu, HariedaraHHOW Ha KOMITBIOTEPE, JOJDKHA OBITh PUIIOKEHA TUCKETA
co cTaThel. Dain cienyeT 03ariaBUTh JATUHCKUMHU CUMBOJIAMHU.

2. Pa3zmep crarbu 10IKeH OBITH HE MEHEe LIECTH U He 0o0Jiee MATHAALATH CTPAHUL] MAIIMHOTIHCH,
BKJIIOUAs yKa3aTellb JINTEPATyPhl U PE3IOME Ha aHITIMHCKOM, PYCCKOM U TPY3HHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITh OCBEIICHBI AKTYaIbHOCTh JJAHHOTO MaTepHalla, METOJIbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U UX 00CYKACHHE.

ITpu npencraBneHUy B HeYaTh HAYYHBIX IKCIIEPUMEHTANIBHBIX PA0OT aBTOPHI JOJIKHBI yKa3bIBATH
BHJl ¥ KOJIMYECTBO DKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. Tabnuiiel HEOOXOAUMO TPENICTABIATE B iedaTHO! (hopme. DoTokonnu He MpuHUMatoTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JHIAX JO0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBL OBITH 03aryIaBIIeHbI.

5. @otorpaduu JOIKHBI OBITH KOHTPACTHBIMU M 00SI3aTEIIBHO IIPEICTABICHBI B IBYX 3K3EMILIIPAX.
PucyHnku, yepTexu U [uarpaMMbl CIIEAYET MPECTABISATh YETKO BBHIIIOIHEHHBIE TYIIBIO; (DOTOKOIUU C
PEHTIeHOrpaMM - B MO3UTUBHOM H300pakennu B tiff popmare.

Ha o6opore kax10ro pucCyHKa KapaHJIallOM yKa3bIBaeTCs €ro Homep, pamuiins aBTOpa,
COKpalIéHHOE Ha3BaHHUE CTaTbU U 0003HAYAIOTCS BEPXHSSA M HUKHSIS €T0 YacTH.

[loamucu K pucyHKam COCTaBIISIOTCS 00s13aTEIbHO HA OTIEIILHOM JICTE C YKa3aHHEM HOMEPOB
pucyHKoB. B moanucsx k MukpodoTorpadusm cieqyeT yka3blBaTh CTEIICHb YBEINUCHUS Yepes3 OKYJIISIp
W 00BEKTHB U METOJT OKPACKH MJIM UMIIPErHALINN CPE30B.

6. @aMuUIIIK OTEUECTBEHHBIX ABTOPOB IIPUBOAATCS B CTAaThe 0053aTEIbHO BMECTE C MHULMATIaMH,
MHOCTPAHHBIX - B HHOCTPAHHON TPAHCKPUIILUK; B CKOOKaX OJKEH ObITh YKa3aH COOTBETCTBYIOIIUI
HOMEp aBTOpa IO CIUCKY JIUTepaTyphl.

7. B xoHIe KaXJ0W OpUTHHAJIBHON CTaThbU JOJDKEH OBITh MPUIIOKEH OnOIMorpaduiecKuii
yKazaTellb OCHOBHBIX II0 JaHHOMY BOIIpOCY paloOT, MCIIOIb30BaHHBIX aBTOpoM. CienyeT ykaszaTh
HOPSIIKOBBIA HOMEp, PaMUIIMIO0 U MHUIHAJIBI aBTOPA, IIOJHOE HAa3BAHUE CTATHH, KypHaja WM KHUTH,
MECTO U T'OJ] U3/IaHUsl, TOM U HOMEP CTPaHUIIBI.

B andaBuTHOM nopsiKe yKa3bIBalOTCS CHauasIa OTCUECTBEHHBIC, @ 3aTEM HHOCTPAHHbIEC aBTOPEI.
Ykazarenb HHOCTPAHHOI JUTEpaTyphl JOJDKEH OBITh MPEACTABIICH B MEYATHOM BHJE WM HAIKCAaH OT
PYKH YETKO 1 pa300pUUBO TYIIBIO.

8. 1151 mostyveHust npaBa Ha IyOIHMKALMIO CTaThsl JOJKHA HMETh OT PYKOBOAUTENS padOThI M
YUPEXICHHUS BU3Y U COMPOBOIUTEIHLHOE OTHOIICHHE, HATMCAHHBIHE WJIM HarledaTaHHbIe Ha OJaHKe U
3aBepEHHbIE TOANNCHIO U TEYaThIO.

9. B xoHLIIe CTaThU JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (paMmiIny,
UMEHA W OTYECTBa, yKa3aHbl CIY)KeOHBIH M JOMAlIHHA HOMEpa TeJeOHOB M ajpeca WU HUHBIC
koopauHaTel. KonndecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MPHIIOKEHBI KpaTKoe (Ha MOJICTPAHMIIbI) pe3oMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3HMHCKOM SI3bIKaX (BKJIIOYAIOIIEE CIIETYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepHal U METOIbI,
pe3yabTaThl U 3aKIFOYCHKE) U CITUCOK KiFo4YeBbIX ciioB (key words).

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

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

IIpu HapymieHnn yka3aHHBIX NPABUJ CTATHH 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 in English, Russian and Georgian languages must
be at least 6 pages and not exceed the limit of 15 pages of typed or computer-printed text.

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

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

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

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

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

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

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

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

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

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

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

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

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

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.
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JIEYEBHAS DOHJOCKOIIUA ITPU KPOBOTEUEHUAX U3 BEPXHUX OTAEJIOB
KEJNYJOYHO-KMIIEYHOI'O TPAKTA Y KPUTHYECKUX BOJIBHBIX

Xenanze 3.C., I:kananu C.B., Hyukupunze b.H., Xeaanze 3B.3.,
Yaxynamsuiau I'K., Yaxynamsuau LK.

Hucmumym meouyunvt kpumudeckux cocmosnuil, Tounucu, I py3ust

Jleuenne OONBHBIX C YKETYIOYHO-KUIIEIHBIM KPOBO-
teueaneM (JKKK) sBisieTcst CIIO)KHOHM, OKOHUATEITBHO
HeperieHHo! TpobremMoii. YacToTa KpOBOTEUECHHU 13
BEPXHUX OT/IENIOB MHIIEBAPUTENHEHOTO TPAKTa COCTaB-
nsiet 1o 30-u cirygaeB Ha 100000 Hacenenus [2,5,8].

YpoBeHb CMEPTHOCTH OT KPOBOTEUEHUM U3 BEPXHUX
OTJIETIOB MUIIEBAPUTEIHHOTO TPAKTA KOJIEOIeTCs B
npeaenax ot 5 10 10% u, XOTS B pa3BUTHIX CTpa-
Hax UMeeT HEKOTOPYIO TEHACHIINIO K CHUKEHUIO, B
Halel cTpaHe 0CTaeTCs Ha BRICOKMX TTOKA3aTeNsX.
OT KpOBOTEUEHUS yMHUPAIOT, B OCHOBHOM, JIOAU
MIPEKJIOHHOTO BO3pacTa, JINIA C TKEIBIMH CO-
MMy TCTBYIOIMMH 3a00JIEBAHUSMHA U B KPUTHIECKOM
coctostHUU. [Ipu 3TOM NeTanTbHOCTH MPH PEIUIH-
BE€ KPOBOTEUEHHS OCTAETCS BBHICOKON M HE MMEET
TEHJICHIINH K CHIDKCHHIO: €€ YPOBEHb, B CPEIHEM,
cocrasimseT 30-40% [3,4,9].

OCHOBHYIO POJIb B YCTICITHOM JICICHUH OOJBHBIX
¢ KKK wurpaer panHsis ¥ TO4Has JUArHoCTHKa
MpUYuH KpoBoTeueHus. st ycranoBieHus ¢axra
KPOBOTEUYEHHS M €0 MCTOYHNKA HEOOXOIMMO TIIa-
TETHHO MPOAHAIN3UPOBATH KIMHUKO-T1a00paTOpPHBIE
JaHHbIE U OCYIIECTBUTH dKCTPEHHYIO 330(haro-
ractpoayonenockonuto (IIJ1C), 6maromapst KoTo-
poii B 95% cirydaeB ynaercst yCTaHOBUTH HCTOYHHK
kpoBoTeueHus [1,6].

CoBpeMEHHBIE YHIOCKOTTHICCKUE TEXHOJIOTHU
MTO3BOJISTIOT OCYIIECTBUTHh HE TOJBKO BPEMEHHBIH,
HO M OKOHYATEJIbHBIM MECTHBIM T€MOCTa3, a TAKKe
MIPOBECTU MEPOTPHUATHSI, IPETISATCTBYIOIINE BO300-
HOBJICHHIO KPOBOTEUEHUS, YTO TTO3BOJIUT N30€KAThH
AKCTPEHHOW OTeparuy Wik, TP HEOOXOTUMOCTH ,
BBITIOJIHUTE OTKPBITYIO OTepariuio B 0ojee Omaro-
MPUATHBIX YCIOBUAX. OMHAKO, MHOTHE METOTUKH
9HJIOCKOTTHIECKOTO TeMOCTa3a B HACTOSIIEE BPEMSI
SIBIISIFOTCS TEXHUYECKH CIIOKHBIMHA U TOPOTOCTOSI-
ITAMH, CBSI3aHBI C BBICOKHUM PHCKOM JIUIsSI 60JEHOTO
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Y TIOTOMY PEJIKO TPUMECHSIFOTCS B IIUPOKOH Mpak-
tuke [7,10].

Lempto JTaHHOTO WCCTIEIOBAHUS SIBIJIOCH OITPE/IENICHNE
OIITHMAJIBHON METOAWKH SHI0CKOITMYECKOTO TeMOCTa3a
TIPH YKEITyTOYHO-KUIIIETHOM KPOBOTEUEHHUH y TSHKEINO-
OOITBHBIX, B TOM YHCIIE B KPUTHIECKOM COCTOSTHUM.

Jns mocTrokeHus 11eN OBUTH TIOCTABIICHBI CIIEAYIO-
IIHe 3aa49H:

— MPOBECTH CPABHHUTENHHYIO OIEHKY Pe3yIbTaToB
3 (PEeKTUBHOCTH Pa3IMIHBIX BUIOB DHIOCKOTHIEC-
CKOTO TeMOCTa3a;

— OIIEHUTH BEPOATHOCTH PEUANBHOTO KPOBOTEUECHHUS
MpU TIPUMEHEHUH Karpodepa, TePMOKOATYIISIINH,
WHBEKIIMOHHOM T'eéMOCTa3€e ¥ IPU X KOMOMHHPOBAH-
HOM TIPUMEHEHUH;

— ONPENIETINTH MTEPCTIEKTUBHOCTD UCTIONB30BAHNS METO-
JIa OPOIIEHHs PACTBOPOM Karrpodepa, TepMOKOAr I
Y X KOMOMHUPOBAHHOTO IPUMEHEHUSI TT0 Pe3yIIbTaTaM
neuennst KKK y kpuTrdecknx OOTBHBIX.

MarepuaJj u MeToabl. 3a Tociaenuue 15 jgeT omeita
9HIOCKOMTMYECKON TMATHOCTHUKH 1 JISUSHHUS KPOBOTE-
yeHut u3 BepxHux otaenoB KKT mbl pacnionaraem
410-p10 HAOMIOMEHUSAMH ITUAarHOCTHYECKON W Ore-
pPaTHBHOM TacTPOCKOIINH, U3 HUX Y 65-1 OOIBHBIX B
KPUTHICCKOM COCTOSTHAN. VI3 HUX MYKUHH OBLIIO 256
(62,5%) n xenmuH — 154 (37,5%). Pactipenenenne
IO TIOJTy ¥ BO3PACTy MPEACTaBIeHO B Tabmwie 1.

IIporuBomokasanuem k mposeaenuto D1 J1C BsToCh
aroHaJbHOE COCTOSIHUE OOLHOTO, KOT/IA PE3yIIBTAThI
WCCIIeIOBAHMSI HE MOTYT MOBIHSTH HA JTAILHEHITYIO
TaKTUKY BelleHHs mainueHTta. lccnenoBaHus BbI-
MOJIHSUIUCHh B OTJEJICHUW MHTCHCUBHOW Teparuu
ractpodudpockorom pupmsel «Olympusy» Gif Q-30.
MecTHas aHecTe3us POBOAMIACH METOJIOM adpo-
30JIBHOTO OPOIIEHUS MTONOCTH POTOrIOTKH 10% pac-
TBOPOM JTUJIOKAWHA.
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Tabnuya. 1. [lon u 603pacm 60nbHBIX C HCETYOOUHO-KUULEHHBIMU KPOBOMEUeHUAMU

Toa My:K4YnHBI JKeHIUHBI Bcero
Bo3zpacrt Adbc. % Adc. % Adc. %

20-29 ner 29 11,3 3 1,9 32 7,8
30-39 ner 36 14,1 11 7,1 47 11,5
40-49 ner 41 16,0 24 15,6 65 15,8
50-59 ner 53 20,7 49 31,9 102 249
60-69 ner 57 22,3 43 27,9 100 24,4
70 u BbIIIE 40 15,6 24 15,6 64 15,6

Bcero 256 100 154 100 410 100

C menpro OpomeHusi KpOBOTOUAIEH MOBEPXHOCTH
HaMH HCIIOIB30BAJICS PACTBOP Karpodepa, BKITF0Yaro-
it B ce0s1 KapOOHIITEHBIN KOMITIIEKC TPEXXIIOPUCTO-
r0 Kejle3a M SICUIOHAMHUHOKAIPOHOBOW KHCIIOTHI,
006nagaonMii BRIPaXEHHBIMH T€MOCTAaTHYECKIMHU
cpoiictBamu. Kampodep BbI3BIBal MPaKTUUECKHU
MTHOBEHHOE 00pa3oBaHHE crycTka KpoBu. Cpenn
BCEX CIIOCO00B IH/IOCKOMUYECKOTO TeMOCTa3a METOJ
OpOIIEHUSI MEeCTa KPOBOTEUEHHUSI PAaCTBOPOM Karpo-
(hepa 6611 HabOIEE pacIIPOCTPaHEH BBUAY BHICOKON
3P PEKTUBHOCTH U IPOCTOTHI IPUMEHEHHUSI.

JI1s ocTaHOBKHM KPOBOTEYEHHUS C MOMOIIBIO TOKa
BBICOKOM YaCTOTBHI MBI MCIIOIB30BAIH AJIEKTPOJIBI
JUTSE MOHOTIOJISIPHOTO CITOCO0a INATePMOKOATYIIS I
¢upmbl «Olympus» CD-1L, CD-3L. Dnekrpos ¢ 1u-
JUHIPUYECKIM HAKOHEYHIKOM TIPUMEHSIICS BO BCEX
CITy4asix, €CJIF pa3Mep sI3BBI MPEBBIIIA S MM B THaMe-
Tp€, IAPUKOBBII AJIEKTPOJ [IPU S13BE - MEHBIIE 5 MM B
raMeTpe. DIEKTPOI IPOBOAMIICS Yepe3 OMOTICHITHBII
KaHaJ HIO0CKOIA U TIOABOAMIICS K KPOBOTOUAIIEMY
y4acTKy. B KagecTBe HCTOYHHMKA TOKA MCITOIB30BAII-
¢ DNeKTpoxupypruueckuii ammapar «9H — 57 M».
MoUTHOCTh UCTOYHHUKA TOKA, BHI3BIBAIOIIETO KOATy-
supyrorui 3gdexT cocrarisiia 50 B,

OrneHKa CTENeHH THKECTH KPOBOMOTEepH Oa3zupo-
Bajlach Ha COBOKYIHOCTH KIMHHYECKHX U Jabopa-
TOPHBIX JAaHHBIX. HaMH BBIJIENIEHBI TPHU CTENEHU
KpoBoIoTepH: | cTenmeHnp — jerkas KpoBOMOTEPS:
o0l111ee CoCTOsSTHIE YOBICTBOPUTEIEHOEC, yMEpEeHHAs
taxukapaust — 10 100 ynapos B munyTy, Al —B HOpM™ME,
B —5-15 cM Boa. CT., inype3 HE CHUKEH, T€MOLJIO-
oun — He Hwke 100 r/m1, gegumur OLIK — 10 20% ot
JIOJDKHOTO, METabOIMYECKOTO alli03a HET;

II creneHb — CpeaHssE KPOBOIIOTEPST: OOIIIEE COCTOSHIE
cpemHei TshkecTH, mynnbe — 10 120 yaapoB B MHHYTY,

cucronundeckoe A/l — e ke 80 MM pt. ct., LIB/]

8

— HE MEHBIIE 5 CM BOJI. CT., YMEPEHHAasl OJIUTYpus,
remornoonH — ot 100 mo 80 r/m, geduuur OLIK B
npenenax oT 20 10 29%, KOMIIEHCHPOBAaHHBIN MeTa-
OOJIMYECKUH aIu103;

III crenenp — TshKenask KPOBOIOTEPSL: COCTOSIHUE TsI-
xKeJoe, mynbe — Oonbire 120 ynapoB B Munyty, AJl
—amwke 80 mm pt. ct., UBJl — 0, onmurypus, remoryio-
oun — menbine 80 /11, neduuut OLIK —30% u Ooutee,
MeTa0OITMUECKUN U IBIXaTEIbLHBINA alliI03.

DHJ0CKONMYECKHEe TPU3HAKA KPOBOTEUECHHS OIIEHH-
BaJTUCh 110 Kiaccudukanyu Forrest [ 11], momyuunBieit
B HACTOsIIIEe BpeMs IIPU3HAHNE BO BCEM MUPE:

Tun I — akmusHnoe kpogomeyenue:

la — mynbcupytonieit cTpyei;

Ib — moToxoMm.

Tun Il — npuznaxu HedasHe20 KpOBOMeEUeHUsL:

Ila — BUaUMBIH (HEKPOBOTOYAIIHI) COCY/;

IIb — pukcupoBaHHbIit TPOMO — CTYCTOK;

IIc — TuTocko€ "epHOe MATHO (YEPHOE THO SI3BHI).
Tun 11l — s368a ¢ yucmoim (benvim) onom [11].

Pe3yabTarthl 1 ux 00cy:xaeHue. [1o Harmum qaHHBIM
(Tabmura 2) mpeBaIMPOBAIA KPOBOTCUCHUS U3 S3BBI
JIBEHAIIIATUIIEPCTHON KHUILKH, IPO3UHN KelyJKa U
COYETaHHBIX APOo3ui. YacTbIMU IPUUMHAMU KPOBO-
TEUEHUH SIBJISIIIUCH TAKKE A3Ba JKETyJAKa U 3PO3UITHO-
reMopparuueckuii 1yo/ieHuT. Pexe BCTpeyaiuch CUH-
JipoM Mbosopu — Beiica, BapuKO3HOE pacllivpeHue
BEH IMHUIIEBOJIA U 3JI0KaYeCTBEHHbIE HOBOOOpPa30Ba-
Hust. K peaxum mpudnHamM KpOBOTEUSHUI MBI OTHECITH
Malb(OpMaIHio cocy0B U 6one3nb Kpona.

DHI0CKOIMYECKHE METO/IbI TeMocTa3a mpu auddys-
HBIX TTOPAKCHUSIX CIIM3UCTON 000JIOUKH JKemyaKa (00-
ne3us Pannio — Bebepa - Ocnepa, reMmopparndeckas
racTponarys u Jip.) HAMU HE HCIIOJIBb30BAIUCH H3-32
Matiol 3¢ peKTUBHOCTH. B 3THX cilydasix Ha3Hayanach
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KOHCCpBaTHUBHAA TCpalivsd, HallpaBJICHHAsA Ha KOP-
PEKOUIO MATOJIOTMYCCKOTO COCTOSHUSA, SIBUBIICTOCS

MIPUYUHON KPOBOTEUEHHUSI.

Ta@zuua 2. ﬂuaeﬁw OONIbHBIX C ofceﬂydquo—KumettHbmu KpoeomedeHuiaMu

Yuc10 001BHBIX

Juarnos AGC %
S3Ba xxemynka 42 10,2
SI3Ba 12-nepcTHOI KUIIKN 95 23,2
CoueTaHHBIE SI3BBI 13 3,2
OpO3UBHO-TEMOPPAru4eCKUil raCTpUT 72 17,6
DPpO3UBHO-TEMOPPATUUECCKUHN TYOJACHUT 32 7,8
CoueTaHHbIE PO3UHU 54 13,2
OmnyxoneBsie 3a00IeBaHIS 29 7,1
Bapuko3Hoe pacmupeHue BeH NUIIEBOAA 36 8,8
Cunnpom Momopu-Beiica 20 4,9
Jpyrue 3a0oneBanus 17 4,0
Bcero 410 100

Cumrnromamu XKKK B OOJBIIMHCTBE CITy4aeB SIBJSLIHCH
KpOBaBasi pBOTA WM PBOTA KUAKOCTHIO TUIIA “KO(eH-
HOM Ty’ — B 65-70% cydaes, 1erTe00pa3HbIi CTYI
(menena) — B 40-45% ciryuaeB 1 KOMILUIEKC CHMITTOMOB
OCTpOH KPOBOIIOTEPH — OIIYIIEHUE CIa00CTH, IIIyM B
yIax, cepaueonenue, xonoansli mot. Y 10-12% 6omb-
HBIX OTMeYaIach NOTepsi CO3HaHMA. B Takux ciydasx
MAJIBIIEBOC MCCIICIOBAHUE TIPSIMOM KHIIIKK ObLIO HE00-
XOJIMMO C TIEJIbIO BBISIBIICHUS YEPHOTO CTYJIA.

B cnywasx, xorga u3-3a OOJBIIOTO KOJIHWYECTBA
KpOBHU HE Y/IaBaJIOCh BH3YaJU3UPOBATh HCTOUYHUK
KPOBOTECUCHMUS, ICJIAIH IPOMBIBAHUE KETyIKa ““Je-
JSTHOM” BOJIOH € TTIOMOIIIBIO TOJICTOTO KETYJOUHOTO
30H/Ia ¥ BBITTOJIHSIIN TIOBTOPHOE YHAO0CKOMUYECKOE
uccienoBaHue. B 3aBUCUMOCTH OT HCTOYHHUKA KPO-
BOTEUCHHSI, €r0 MHTEHCUBHOCTH U OCHAIICHHOCTH
9HJOCKOMUYECKOT0 KaOMHETa BBIOUpAIH TOT WIH
HWHO# cI0CO0 MECTHOTO reMOoCTa3a.

[ToxazaHuAMU K TPUMEHEHHIO SHAOCKOITUYECKUX Me-
TOJIOB TEMOCTAa3a ABJISUINCH aKTUBHOE apTepUaIbHOE
WJIM BEHO3HOE KPOBOTEUEHHE, a TAK)KE BBICOKHMI PHCK
penunrBa KpoBoTeueHus. Puck penuansa KpoBoTe-
YEHMSI CYUTACTCS BBICOKUM, €CJIM NMEETCs BUIMMBII
Hekposotovamuii cocyn (F 11a) mnu ¢pukcupoBaHHbIiH
TpomO-cryctok (F IIb). Puck penmanBa KpoBoTeUCHMS
MOBBIIIACTCS MPH HAIWYUH B KEIyIKe OOIBIIOTO
KOJIMYECTBA KPOBH, CTYCTKOB MJIM KHUJKOCTH THIIA
“ko¢eliHON Tymu”’, MpU MIYOOKUX S3BaX Mayou
KPUBU3HBI KEIyAKa U 3aAHEH CTEHKHU JTyKOBHUIIbI
JBEHAAIATUTIEPCTHON KHIIKH, OOMIMPHBIX pacra-
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JTAIOIINXCS OMYXOJIIX M OCTPBIX 3PO3UBHO-SI3BEHHBIX
M3MEHEHUX CIM3UCTON 000IOUKM JKeJyaKa U JIBe-
HaJUATUIEPCTHONM Kulky. [Ipn nmporno3uposanuu
BO3MOXKHOT'O PELIUUBA KPOBOTEUEHUS MBI HCXOAMITH
HE TOJIBKO M3 dHJOCKOIWYECKUX KPUTEPHEB, HO U
KIIMHUAKO-JIA0OPaTOPHBIX TOKa3areield, OCHOBHBIMHU
W3 HUX SBJSUTUCH TEMOPparn4eckuil ok, 3adoeBa-
HUSI [IEYCHH, TSHDKECTD COMTYTCTBYIOMINX 3a00JICBAHUM,
Bo3pact 6osbHOro, Aeduuut OLIK u ckopocth cHU-
JKEHHsI TeMOTTIO0MHA.

K HeGnaronpusTHBIM MPOTHOCTHYECKUM (pakTopam
npu KKK otHOCHIHCE: BO3pacT OOIBLHOTO CTapIiie
60-u IeT; KPUTHUECKOE COCTOSHUE MAIICHTA; HAJIK-
qie AByX M 0ojiee COMyTCTBYIOMUX 3a00JIeBaHUN;
MacCUBHas KpoBomoTeps (0ompie 2 1); MOK IpH
MOCTYIJICHUH; PEIUANB KPOBOTCUCHUS B TEUCHHE
72-X 4acos.

Bu/ibl iprMeEHsIEMBIX HaMU JIUeOHBIX METOIOB H-
JTIOCKOITUH:

1. UnbexunonHsli remoctas. OH 3akioyajcs B
MIPSIMOM BBEJIEHUH JICHCTBYIOIIETO BEIIECTBA B 30HY
KpoBOTeueHUs. {1 MHBEKIMHA HCIIOJIb30BAJIACH
CMeCh pacTBOpa aJip€HaJIMHA U THIEPTOHUYECKOTO
pacTBoOpa B COOTHOIICHUH 1:5 B KomudecTse oT 5 10 15
miL. Uepes OMOTICHIHBIHN KaHAaJ SHI0CKOIIA IPOBOIUIIN
WHBEKTOP, K JUCTATLHOMY KOHILy KOTOPOTO ObLT IPH-
COEZIMHEH LIIPUILL C PACTBOPOM. MIyIoi MmpoKaibiBaiu
CJIM3UCTYIO 000JIOUKY M BBOAMIIM PacTBOP IO Mepume-
TPy SA3BbI U3 HECKOJIBKUX TOYEK J0 MOIHON OCTAaHOBKU
KkpoBoTeueHuss. OOpa3oBaBIIUiics OCIE UHBEKIHN




OTEK CITM3UCTOH 00OJIOUKH COXpaHsIICs B TEUEHHUE 2-3-X
cyToK. C TOMOIIBIO MHBEKIMOHHOTO METO/IA Y/IaBaJIOCh
JIOOUTHCS TeMOcCTa3a TONbKO y 75% manueHToB. [o-
TIOJTHUTEIFHOE BBEJICHHE CKIIEPO3UPYIOIINX BEIICCTB
(o moKaHoma, TAHOIAMU/IA) UM ATAHOJIA HE TIPOBO-
JIJIOCH M3-3a BBICOKOTO PHCKa HEKPOTH3AIMU TKaHEH.

2. Opourenue kanpodepoMm. MexaHu3M JAeHcTBUS
npenapara 00yCJIOBJIEH XUMUYECKON KOaryssiiuei
OCJIKOB TUTa3Mbl ¥ aHTU(PUOPHUHOIUTHUECKUAM JICii-
ctBueM. C 1ebI0 DHIOCKOMUYECKOH OCTaHOBKH
racTpoIyo/IcHATLHOTO KPOBOTEUCHUS J1J1s1 00paOOTKH
OJIMHOYHOTO HCTOYHHMKA KPOBOTEUEHHUS (IPO3HS, 5I3Ba,
pas3pbIB CIM3UCTONH OOOJOUKH KapAHOHIEBOAHOMN
30HBI), UCMOIB30BATN 1-3 MJII CTaHIApTHOTO pac-
TBOpa Kanpodepa. [Ipu auddysHom kpoBoTeueHnu
W3 MHOYKECTBEHHBIX SPO3UH U S13B U PaCTIaJIatOInXCs
OITyXOJIeH JKeTyIIKa Ipernapar MPUMEHSIICS B KOJIMYECTBE
10-15 Mz B pa3Beneruu 1:5 ¢ 5% pacTBOPOM AIICHIIOH-
AMMHOKAIIPOHOBOW KUCJIOTHL. B cityyae KpoBOTEUEHHUs
13 OCTPBIX 3PO3UH U 5I3B, PA3PHIBOB CIU3UCTON Kap-
JIOTIMILICBOIHOM 30HBI M PACIIA/IAIOIMXCSI OITyXOJeH
JKeJTyJlKa OKOHYATeIbHBI reMOCTa3 OMpeelsuics B
95% cmygaes. [Ipu reMopparusx u3 XpoHHUECKUX SI3B
Karpogep ObLUT MEHEE aKTHBEH U BBI3bIBAJI BPEMEHHYHO
OCTaHOBKY KpOBOTEUCHU B 85% ciTydacs.

3. Tepmokoarynamnus. JlaHHas MeTOIMKa, BBUIY
OMMacHOCTH nepdopannu, He PEKOMEHJ0BANACH MIPH
WCTOHYCHUH CTEHKH OpraHa (ITyOOKHX s3Bax KeTy/-
Ka M JIBeHAIATUIIEPCTHONW KHUIIKH, KPOBOTEUEHUHU
W3 AMBEPTUKYNIA U T.J1.). MeTomoM TepMoKoarys-
LMY HE yJaBaJlOCh OCTAaHOBUTh KPOBOTEUEHHUE M3
KpynHBIX cocynoB (3-5 mm). [Ipu pacnamaroreiics
3JI0KQUE€CTBEHHON OMYXOJIH ompeaensics d¢dexrt
“mpuUBapUBaHUA” K KOATYJIATOPY, YTO MOYKET YCHIIUTh
KpoBoTeueHue. [1pu ucnonb3oBaHuU TEPMOKOATYIIs-
LMY HEOOXOAMMO YETKO BU3YaIN3UPOBATH HCTOYHHUK
KpPOBOTEUEHUSI, BAYKHO, YTOOBI €ro He MPHUKpbIBAIA
KpOBB. 30H/]] MOABOAMIIHN K Kparo A3BbI WIH OITYXOJHU
B HEMOCPEACTBEHHOW OJIIM30CTH OT KPOBOTOUAILIETO
cocyna. I[Ipn KpoBOTEUEHUSIX, COOTBETCTBYIOIINX
Forrest 1a, remocTas HayWHAJICSA TPU MOITHOCTH
4,5-5,5, mpu KOTOpPOil BO3HUKAET UCKPEHHE, YTO MPHU-
BOJIMJIO K TOUEUHOMY OXKOTY KPOBOTOYAIIETO COCya
U TIPEKpalIeHUIO MyJIbCHPYIOIIEro KPOBOTECUCHHUS.
ITocne nepBUYHONM OCTAHOBKHU ammapar IepeBoInII-
Cs HA PEKUM “KOATYJSAIUS” C MOITHOCTBIO 3,5-4,5.
DJEKTPO. Kacalcsl MOBEPXHOCTHU B TeUeHue 1 - 2 cex.,
TIPH 3TOM KOAryJIupoBaiack MOBEPXHOCTh CIU3UCTOMN
- 1,5-2,0 MM?, HauHHAs OT KCTOYHHMKA KPOBOTEUECHHSI.
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CwMmenrasich B IIaXMaTHOM IOpsJike, 00padaThIBaiIu
BCIO TIOBEPXHOCTh SI3BEHHOTO JedekTa 1 popmMupoBa-
JIM TIJIOTHYO KOAryJISIIMOHHYIO IUIEHKY Oeloro IBeTa.
[Tpu xpoBOTEYECHUSX, COOTBETCTBYIOIIMX Forrest 1b,
reMOCTa3 BBIMOJIHAJICS B PeXUME “Koaryisuus’ npu
MotHocTH 4,5-5,5. JIns 0CTaHOBKU KPOBOTCUCHUS
U3 pacrajaromeics OMyXoJy UCTIONb30BajIcs Hapu-
KOBBIN MO0 IMIHHAPUYECKUI anekTpoa. I'emocras
BBITIOJTHSUJICS B peXKUME ““KOaryJsius’’ Py MOIITHOCTH
3,5-4,5. 1o »ddexTuBHOCTH U 0€30ITaCHOCTH METO]]
COIOCTaBUM C HHBECKIIMOHHOM Tepanuei, 3hhexTrB-
HOCTb T€pMOKoaryssiun coctanisia 80 - 85%.

4. KoMOWHMpOBaHHBIE METOJBI JIEUeOHOM YHIO0CKO-
nuu. Hanbosee yacto HaMu IpUMEHSIICS KOMOWHH-
POBaHHBIN METOJ JIeUeOHOM IHIOCKOIUH, COYETAIO-
el opoleHne KanpopepoM U TEPMOKOATYISIINI0
B Pa3NUYHBIX COYCTAHUSIX, OCOOCHHO TIPH JICUCHUU
OOJIBHBIX C TSKEJIBIM, aKTUBHBIM SI3BEHHBIM KPOBO-
teueHreM. C MoMOIIbI0 KOMOMHUPOBAHHOTO METOAA
HaM YyJIaloCh JOOHUTHCS OKOHYATEILHOTO TeMOCTa3a
oonee ueM y 95% manuenTos ¢ KKK, B Tom uucie B
KPUTHYECKOM COCTOSIHUH.

PenmanB kpoBoTEYEHUS MOCIIE JICYEOHOM DHIO0CKOTTUH
ormeyacs B 15%, oObIYHO OH pa3BHBaJICS B IEPBbIC
24 4qaca ne4eOHOro BMEIIaTeNnbcTBa, 0COOCHHO MPHU
OOMJIBHOM TIEpBOHAYATBHOM KpOBOTeueHWH. Hawm-
0oJiee 4acTo peruIuB HaOMFIAIICS TIOCIIE HHBEKIIU-
OHHOTO MeToza remocraza — B 25% ciyuaes. [Ipu
NPUMECHEHHH Kampodepa penuInB KPOBOTEUCHUS
HacTynail, B cpesiHeM, B 10%, mpu TepMoKoarysiuu
B 15-20% cnyuaeB. Haumyunive pe3yiasraTsl HaOmo-
JAITUCh TPH KOMOWHUPOBaHHOM IMPUMEHEHUH Karpo-
(dbepa U TEPMOKOATYJISIIIUY; PEIUIUB KPOBOTCUCHUS
HacTynai He 6onee ueM y 5% MalueHToB.

[lareHTsl OTMEYAIM OTCYTCTBHE HETIPUSATHBIX OIILY-
IIEHUI BO BpeMs OCTaHOBKM KpoBoreueHus. Ilocme
OCTaHOBKM KPOBOTEUEHHSI OOJbHBIC HAXOAMINCH Ha
MOCTEIHHOM peKUMe, HazHavasIcs Tojo/] B TeueHue 1-2
CYTOK, 3aTeM MpoTepTast XononHas muma. [Ipu 6omb-
LI0M KPOBOIIOTEPE MPOBOAMIIACH KPOBO3aMEILAOIIAS
U remocrarndeckas tepanus. 1Ipu BbIABICHHOHU s13Be
JKeTy/IKa WM ABEHA IATUIIEPCTHOM KKK Ha3HAYaJIl
KypcC IPOTUBOA3BEHHOW Tepanui. J[J1s1 CHUKEHHs pUcKa
TIOBTOPHBIX KPOBOTEUEHHH MCIIONIB30BAIN aHTHCEKpe-
TOpHBIE TIpenaparsl 1 MyKoreH. Becbma addexruBao
BBEJICHHE BBICOKHMX /103 MHTMOHUTOPOB MPOTOHHOMN
TIOMITBI — pabenpasoinia, HeoIpasoia U YIbIeNpasona,
KOTOpOE TIPOBOJIUTCS MTOCIIE JIe4eOHON SHIOCKOITHH. BbI-
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IIEOITCAaHHAs Teparyis CyILECTBEHHO CHIKAET YacTOTy
PCLMMBOB KPOBOTEUCHHSI, TIPH TIOBTOPHOU JICUeOHOU
OHIAOCKOIINU 1 OIICPATHBHBIX BMCIIATCIILCTBAX. Mexa-
HH3M JCHCTBHUS TIpernaparoB 00yCIIOBJICH X CIIOCOOHO-
CTBIO TIOHIKATh CEKPELMIO COMTHOM KHCIIOTBI, KOTOpast
TOBBIIIACT (GPHOPUHONMTUYECKYIO aKTUBHOCTb CITH3HCTOM
y OOJNBHBIX C TacTPONYOACHABHBIMU SI3BAMH, TIPUYEM,
KpailHe BOKHBIM SIBJIICTCS oAepKkanue pH Ha ypoBHE He
Hike 6,0; Io3ToMy Hanbosee 3QPEKTUBHO MPUMEHEHHE
MHTMOUTOPOB MPOTOHHOW TIOMITBI, MEHEE — aHTAarOHU-
croB H,-penienropos. JIaHHbIi METO 0COOSHHO MOKa3aH
OOJIBHBIM C DHJIOCKOITMYECKIMH MPH3HAKAMH «CBEKETOM
KpOBOTEYEHHS. MyKOTeH TakKe MPUMEHSIICS B BHICOKHX
JIO3UPOBKAX, B TEYEHHE BCETO MEepPUO/IA JICUEHHUSL.

B 3axirouenre He00X0UMO OTMETUTD, YTO B JJAHHOM
HCCJIC/IOBAHUHU 0000IIEH MOJIOKUTEIBHBIN OTIBIT HC-
MOJTb30BAHUS PA3TMYHBIX BUOB SH0CKOTTMIECKOTO
reMocTasa, B OCHOBHOM, C IPUMEHEHHUEM PacTBOPA
karnpodepa, Mpu KEIyT0YHO-KUIICIHBIX KPOBOTE-
YEHUSIX Ha (POHE CTPECCOPHBIX SI3BEHHO-IPO3UBHBIX
U3MEHEHUI cnu3ucToil. McenenoBanusi mpOBOAUIINCE,
B TOM YHCJIE, Y OOJILHBIX CO 3HAYUTEIBHOU KPOBOIIO-
TEPEH, TSXKEITBIMU COITYTCTBYIOIIUMHU 3200JICBAHUSIMU
U OOJIbHBIX B KPUTHYECKOM COCTOsiHUM. Hawmmyudrime
PE3yABTaThI MIOTYYCHBI IPH IPUMEHEHHUH Karpodepa B
COYETAHUU C TEPMOKoaryssinueil. Peunaus kpoBoTeye-
HUS TIPU TAHHBIX BUJIAX SHI0CKOMMYECKOTO TeMOCTa3a
TaKKe ObUT HA CaMBIX HU3KUX [E(pax.

[TonydenHbple HaMU JTaHHBIE CBUAECTEIBCTBYIOT O
MEPCIEKTUBHOCTH KOMOWMHUPOBAHHOTO MPHUMCHE-
HUsl Kanmpodepa U METo/la TePMOKOATYISIUU TPH
KKK. OrHOBpEMEHHO C 3TUM MOKa3aHO MTPOBEIEHUE
AHTHCEKPETOPHOM Tepanuu 6JI0KaTopaMu MPOTOHHOU
MOMITBl U YCHUJICHWE 3alIUThI CIM3UCTON OOOIOUKH
IIpernaparoM MYKOTeH B BBICOKHX jgo3ax. Cunraem,
YTO UCCIIEJOBAHUS 110 ONpe/ieNieHn 0 2 heKTHBHOCTH
BBIIIEONMCAHHBIX METOJIOB CJIEAYeT MPOJOIKUTE C
LEJBI0 UX OoJiee ITMPOKOTO BHEAPEHHS B TIPAKTHYE-
CKYIO JICITEIbHOCTb.
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SUMMARY

ENDOSCOPIC TREATMENT IN CRITICALLY
ILL PATIENTS WITH UPPER GASTROINTES-
TINAL BLEEDING

Kheladze Z.., Jaiani S., Tsutskiridze B., Kheladze Zv.,
Chakhunashvili G., Chakhunashvili D.

Institute of Critical Care Medicine, Thilisi, Georgia

The goal of the current research was to ascertain the
optimal methods of an endoscopic haemostasis in
critical care patients with GDB. The research was
conducted on critically ill patients. The different endo-
scopic methods of treatment: injectional hemostasis,
irrigation with local hemostatics, thermo coagulation,
and combined method were used. Treatment with
injectional hemostasis resulted in hemostasis in 75%
of patients. Irrigation with local hemostatics was
conducted using the local hemostatic agent caprofer
and (or) 10% solution of epsylonaminocapronal acid.
The final hemostasis was achieved in the 90% of the
cases; bleeding was stopped in 85% of the cases when
the hemorrhages occurred from chronic ulcers. The
effect of thermo coagulation method was 80-85%.
Combined method of treatment (combination of the
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irrigation with caprofer and thermo coagulation)
helped to achieve 95% of the final hemostasis in
critically ill patients.

The achieved results certify that the combined use
of caprofer and method of electro coagulation in
critical care patients with GDB is very perspective.
Simultaneously with this, it is also recommended to
use anti-segregation therapy with blockers of proton
pomp and boosting the defense of the mucous tissue
with high doses of mucogen.

Key words: endoscopy, hemostasis, caprofer, thermo
coagulation.

PE3IOME

JEYEBHAS DHAOCKOIIUA IIPU KPO-
BOTEYEHMUSAX U3 BEPXHHUX OTAEJOB
KEJAYJOUHO-KUIIEYHOI'O TPAKTA Y
KPUTUYECKUX BOJIBHBIX

Xeaanse 3.C., I:xxananu C.B., Hyukupunze b.H.,
Xeaansze 3B.3., Haxynamsuau I.K., Yaxynam-
puau JI.K.

Hucmumym meouyunvl KpUmuieckux coCmosiHull,
Tounucu, Ipy3zus

[lenpto JaHHOTO MCCJIEAOBAHMS SBWIOCH OMpe/e-
JICHWE ONTHMAJIbHOW METOIUKHU IHIO0CKOIMHUYECKOTO
reMocTa3a MpH JKeNyI0YHO-KUILIEYHBIX KPOBOTCUCHH-
Xy TSKETOOONBHBIX, B TOM YHCIIE B KPUTHUECKOM
cocrosiHuu. B paGore 0000IEH MOJOKUTEIbHBIN
OTIBIT MCIIOJIB30BAHUS PA3IIUYHBIX BUIOB IHJIOCKO-
MUYECKOTO TeMOCTa3a MpHU KeIyI0UHO-KUIICYHBIX
kpoBoteueHusix (OKKK). HccnenoBanus npoBoau-
JIUCHh y OOJIBHBIX CO 3HAUUTENILHOM KPOBOMOTEPEH,
TSOKEJIBIMH COIYTCTBYIOIIUMHU 3a00JICBAaHUSIMU H
KPUTHYECKHUX OONBHBIX. [IpUMEHSTUCE crenytomye
nedeOHbIC BUJIBI 9HII0 CKOTTHH:

1. UabexinouHbiid remocTtas. C IIOMOIIBIO JAaHHOTO
METO/a YIaBajoch JTOOUTHCS reMOocTa3a TOJNBKO Y
75% manueHTos.

2. OpoluleHne MECTHBIMH remocTtarukamu. [Tpume-
Hanuck 10% pacTBOp 3MCHIIOHAMUHOKAIIPOHOBOM
KHCJIOTHI U (MJTH) pacTBOp Kampodepa. OxoHUaTeIIb-
HBIN reMocta3 omnpenensuics B 90% cinydaes, npu
XPOHUYECKUX A3BaX OCTAHOBKA KPOBOTEUCHUS Ha-
Omtonanack B 85% cirydaes.

3. Tepmoxoarymsius. [To a¢dexruBHOCTH M Oe3011ac-
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HOCTH METO/] COTTOCTaBUM C HHBEKIIMOHHON Teparu-
eil, 5QPEKTUBHOCTh TEPMOKOATYIISAIIMU COCTaBIISLIA
80-85%.

4. KoMOMHUPOBaHHBIIN METOJT JICUCOHOM IH]I0CKOTIHH.
[TpumeHsToch OpoIIeHHE MECTHBIMUA T€MOCTATHKAMH
Y TEPMOKOATYIISIHSI B PA3IUUHBIX coueTaHusx. [Tpu
9TOM YZIAIOCh JOOUTHCS OKOHYATEIILHOTO FeMOCTa3a
oosee uem y 95% mnanueHTOB B KPUTUYECKOM CO-
CTOSIHHH.

Takum oOpa3oMm, Haubosee BBIpaKEHHBIH ekt
9HJOCKOMUYECKOTO reMOCTa3a ObUI MONXy4YeH MpH
NpUMEHEHHH Karpodepa B COUSTaHUH C TEPMOKOAary-
nauueit. Puck penuanBa KpoBOTEUEHHUS PU JaHHBIX
BUJIaX 3HJIOCKOIMYECKOro reMocTa3a ObllT HAUMEHb-
. [Tomy4yeHHble HaMU JaHHBIE CBUJIETENILCTBYIOT O
NEePCIEKTUBHOCTH KOMOMHUPOBAHHOTO MPUMEHEHHUS
MECTHBIX T€MOCTATHUKOB U METO/1a TEPMOKOAT YIS ILIUI
npu JXKKK. OnHOBpeMeHHO ¢ 3TUM PEKOMEHI0BAHO
NPOBEJICHUE AHTUCEKPETOPHOM Teparnuu OJIOKaTopamu
IIPOTOHHOM ITOMIIBI U YCUJIEHUE 3aIlUThI CIIU3UCTOU
000JI0YKH TIpenapaToM MyKOT€H B BEICOKHX /103aX.
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C-KIT-POSITIVE MULTIPOLAR CELLS IN HUMAN PENILE ERECTILE TISSUE:
EXPRESSION OF CONNEXIN 43 AND RELATION
TO TRABECULAR SMOOTH MUSCLE CELLS

Uckert! S., Kedia® G.T., Satzger? L., Geismar® U., Sohn* M.,
Kuczyk! M.A., Hedlund*¢ P., Waldkirch® E.S.

'Hannover Medical School, Division of Surgery, Department of Urology & Urological Oncology, Hannover,
Germany, *Hannover Medical School, Department of Dermatology & Allergology, Hannover, Germany,
3Private Practice, Dermatology, Hannover, Germany; *Frankfurter Diakonie-Kliniken, St. Markus Academic
Hospital, Department of Urology, Frankfurt am Main, Germany,; *Lund University Hospital, Institute for
Laboratory Medicine, Department of Clinical & Experimental Pharmacology, Lund, Sweden, *University
Vita Salute, Faculty of Medicine, San Raffaele Hospital, Urological Research Institute (URI), Milan, Italy

A variety of different cell types, including mast cells,
melanocytes, nerve as well as glial cells, express
the transmembrane receptor protein c-kit, known a
tyrosine kinase enzyme [1]. It has been suggested
that c-kit-positive interstitial cells (ICs) may play a
pivotal role in urogenital smooth muscle as so-called
pacemakers and mediators of neurotransmission.
In order to identify on the level of light or electron
microscopy c-kit-positive ICs, different characteris-
tics have been defined. Those characteristics include
the appearance of c-kit-positive multipolar cells in
a network of interstitial cells. Usually, ICs can be
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found located in very close connection to their target
cells, such as smooth muscle cells, epithelial cells,
or neurons of intrinsic nerves or nerve endings [2].
Ultrastructural characteristics include the presence
of an extended smooth endoplasmic reticulum (sSR),
caveolae, and bundles of intermediate filaments. How-
ever, such characteristics may vary in different organs
[3,4]. A close relationship of multipolar ICs to each
other has also been described. Cell-to-cell contact
between ICs (as well as between ICs and neurons
or smooth muscle cells) is due to the presence of
gap junctions, known to enable the transmission
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of electrical signals or second messengers, such
as Ca?, cyclic AMP and inositol triphosphate.
Eight different gap junction proteins have been
identified in human tissues, whereas connexin 43
is considered the principal protein in gap junctions
of interstitial cells [6].

With regard to the lower urinary tract and penile erectile
tissue, the nitric oxide (NO)/ cyclic GMP signalling
pathway plays a central role in the control of vascular
and non-vascular smooth muscle. The finding that NO
synthases (neuronal, endothelial, and inducible NOS),
the soluble (cytosolic) guanylyl cyclase (sGC), cyclic
GMP-specific phosphodiesterase type 5 (PDES), and
isoforms of the cyclic GMP-dependent protein kinase
type I (cGKI) are expressed in male genital tissue is well
in accordance with the reversion of tension observed in
vitro of isolated human corpus cavernosum induced by
vasoactive compounds known to affect (either inhibit or
stimulate) the activities of said enzymes. This translates
to the effective clinical response of male patients with
erectile dysfunction (ED) to drug treatment with selec-
tive PDES inhibitors. Interestingly, there is evidence de-
rived from animal and human studies that c-kit-positive
ICs might play a role in the NO signalling pathway in
the small intestine and urinary bladder [5,7-9]. Key en-
zymes of the NO/cyclic GMP/cGKI signalling pathway
-namely nNOS, sGC and ¢cGKI - are either prominently
expressed within c-kit positive ICs (sGC and cGKI) or
in nerve fibers transversing adjacent to c-kit-positive
ICs (nNOS) [10].

In order to follow up the hypothesis of a role for c-
kit-positive ICs in the control of the penile erectile
tissue, we evaluated the expression and distribution
of c-kit-positive ICs in the human corpus caver-
nosum and determined whether or not cavernous
interstitial cells express the gap junction protein
connexin 43.

Material and methods. /mmunohistochemistry. In
accordance with the regulations of the local ethical
committees, human penile erectile tissue was obtained
from patients who had received gender reassignment
surgery or penile amputation due to localized penile
carcinoma. Specimens were examined by a routined
pathologist. Only cavernosal specimens classified his-
tologically normal were used in the study. The tissue
was fixated in phosphate-buffered saline (PBS, ph 7.4)
containing 4% formaldehyde and then embedded in
Tissue-Tec (Miles Laboratories Inc., Elkhart, USA).
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Ten micrometer (10 um) cryostat sections were pre-
incubated for 2 h in PBS supplemented with 0.2%
Triton X-100 and 0.1% BSA, followed by exposure
for at least 24 h to the primary antibodies (anti-c-
kit, -smooth muscle a-actin, and -connexin 43) in a
proper dilution. After rinsing the sections with PBS,
secondary antibodies (Alexa Fluor, dilution 1:300)
were applied and allowed to incubate for 90 minutes.
Then, sections were mounted using phenylendiamine.
Visualization was commenced using a laser fluores-
cence microscope (Olympus Corp., Osaka, Japan) and
the Viewfinder Lite™ program software (version 2.0)
(Pixera Corp., Egham, UK).

Antibodies. Antibodies directed against c-kit (poly-
clonal affinity purified IgG raised in rabbits against
a peptide mapping within the C-terminus of c-kit
of human origin) were purchased from Santa Cruz
Biotechnology Inc., Santa Cruz, USA (#sc-168), the
anti-connexin 43 antibodies (purified monoclonal
IgG1 raised in mice against a peptide correspond-
ing to positions 252-270 of the mouse connexin 43
sequence) were from Millipore Corp., Billerica, USA
(#MAB 3067). In order to verify the localization
of c-kit positive multipolar cells within the smooth
musculature, double-stainings using a monoclonal
anti-smooth muscle a-actin antibody (#A5228, Sigma
Chemical Co., St. Louis, USA) were also conducted.
Fluorochrome-labelled secondary antibodies were
obtained from Molecular Probes Europe BV, Leiden,
The Netherlands.

Results and their discussion. Western blot analysis
confirmed the specificity of the anti-c-kit and anti-
connexin 43 antibodies (data not shown). Abundant
immunoreactivities indicating the presence of a-actin
(Fig. 1B), c-kit (Fig. 1A,E), as well as connexin 43 (Fig.
1F) were observed in the sections of human corpus cav-
ernosum. Double-labelled staining sections confirmed
the localization of c-kit-positive multipolar cells adjacent
to trabecular smooth muscle cells (Fig. 1A-C). Sections
double-stained for c-kit and connexin 43 showed dense
expression of connexin 43 in the bodies of c-kit-positive
ICs (Fig. 1E-G). The number of c-kit-positive cells was
significantly lower within the non-vascular and vascular
cavernous smooth musculature than in the connective
tissue surrounding the smooth muscle cells of the corpus
cavernosum or cavernous arteries. Control stainings
omitting the primary antibodies did not reveal fluores-
cence signals in any of the histological components of
the penile erectile tissue.
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connexin 43

Figure 1(A-G): Expression and distribution of c-kit-
and connexin 43-positive ICs in the human corpus
cavernosum: c-kit-positive multipolar cells (4, mag-
nification x400) located within close proximity to
cavernous smooth muscle cells, as identified by the
expression of alpha-actin (B, magnification x400).
(C) merged image comprising (A) and (B) (magnifica-
tion x400). (D) c-kit-positive cells distributed within
a bundle of connective tissue (magnification x200).
(E-G) Double-stainings presenting the co-localization
of c-kit-positive multipolar cells and connexin 43
(magnification x1000)
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Our study demonstrates the expression of c-kit-
positive multipolar ICs in the human penile corpus
cavernosum. Multipolar ICs were identified by their
morphology, anatomical localization, and immunore-
activity specific for the tyrosine kinase receptor c-kit.
These cells did not stain for a-actin. The c-kit-positive
multipolar cells were seen located within close prox-
imity to potential target cells (cavernous smooth
muscle cells). This is well in support with the results
from earlier studies, demonstrating the expression
of c-kit-positive ICs in human as well as non-human
urogenital organs and the expression of connexin 43
in interstitial cell gap junctions in non-urogenital tis-
sues [6,11-13] With regard to human penile erectile
tissue (corpus cavernosum), Shafik et al. (2006 &
2007), based on results from immunohistochemical
stainings using anti-c-kit antibodies, reported that
cells similar to interstitial cells of Cajal (ICsC) are
present in the corpus cavernosum. However, the
methods they applied did not allow to discriminate
accurately between C-kit-positive interstitial cells
and other cells, for example mast cells [14]. They
also speculated that the distribution of ICsC might be
different in the erectile tissues of men with different
types of ED (neurogenic, arteriogenic, venogenic)
and that the pattern of distribution may interfere with
the intensity of coordinated discharges of slow wave
electrical activity from ICsC and, thus, the control
of cavernous smooth muscle cells [15]. Our present
study, to the best of our knowledge, is the first that
performed double-stainings of sections of the human
corpus cavernosum using specific markers for ICs
(c-kit) and smooth muscle cells (a-actin), or for ICs
and the gap junction protein connexin 43. Thereby,
we were able to demonstrate immunosignals related to
the expression of connexin 43 in the bodies of c-kit-
positive ICs. Further ultrastructural studies are needed
in order to directly identify gap junctions between
c-kit-positive ICs and smooth muscle cells of the hu-
man corpus cavernosum. The stainings presented here
revealed that the number of c-kit-positive cells was
lower within the vascular and non-vascular cavernous
smooth musculature than in the connective tissue sur-
rounding bundles of smooth muscle cells. This finding
gives hint to the localization in the connective tissue
of potential target cells of ICs. Moreover, the localiza-
tion and number of ICs (in the connective tissue and
adjacent to smooth muscle) might indicate different
functional properties of those cells.

Although c-kit-positive ICs have been found in
a variety of different organs, such as urethra,
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prostate, bladder, gastrointestinal tract and blood
vessels [16-19], a pacemaker function of these
cells has yet not been demonstrated convincingly.
Pace making activity involves the control of Ca*
inward currents and, thereby, is supposed to play a
central role in maintaining smooth muscle contrac-
tility. However, it is not yet clear whether or not
c-kit-positive ICs contribute to the mechanism of
peristaltic propulsion in the gastrointestinal tract or
control of contractile neuronal input to the urethra.
With regard to the urogenital tract, there is evidence
only from animal studies that c-kit-positive ICs
might act as pacemakers maintaining the constant
tone of the penile erectile tissue during the flaccid
state [13,20]. Experimental set-ups utilizing more
advanced techniques, such as single cell patch
clamping and confocal Ca?" imaging, are required
in order to investigate more precisely the role of
c-kit-positive ICs in the control of erectile smooth
muscle tone during flaccidity and the termination
of erection (detumescence).

In conclusion, our findings demonstrate the distribu-
tion of c-kit- and connexin 43-positive ICs in both
the connective tissue and smooth musculature of
the human corpus cavernosum. Additional studies
are needed in order to evaluate the ultrastructure of
penile ICs, identify gap junctions mainly mediating
direct cell-to-cell communication, and investigate the
role of ICs in pace-making mechanisms in the human
penile erectile tissue.
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SUMMARY

C-KIT-POSITIVE MULTIPOLAR CELLS IN
HUMAN PENILE ERECTILE TISSUE: EX-
PRESSION OF CONNEXIN 43 AND RELA-
TION TO TRABECULAR SMOOTH MUSCLE
CELLS

Uckert® S., Kedia® G.T., Satzger? I., Geismar?® U.,
Sohn* M., Kuczyk! M.A., Hedlund®¢ P., Wald-
kirch! E.S.

YHannover Medical School, Division of Surgery,
Department of Urology & Urological Oncology,
Hannover, Germany; 2Hannover Medical School, De-
partment of Dermatology & Allergology, Hannover,
Germany, °Private Practice, Dermatology, Han-
nover, Germany; *Frankfurter Diakonie-Kliniken, St.
Markus Academic Hospital, Department of Urology,
Frankfurt am Main, Germany, *Lund University Hos-
pital, Institute for Laboratory Medicine, Department
of Clinical & Experimental Pharmacology, Lund,
Sweden; SUniversity Vita Salute, Faculty of Medicine,
San Raffaele Hospital, Urological Research Institute
(URI), Milan, Italy

The aim of this study was to evaluate the hypothesis
that interstitial cells might play a role in controlling
and synchronizing via gap junctions the electrical
activity of smooth muscle cells. The expression and
distribution of interstitial cells in human penile erec-
tile tissue was evaluated to determine whether or not
cavernous interstitial cells express the gap junction
protein connexin 43. Specimens of human corpus
cavernosum were excised from full preparations of
human penises. Cryostat sections (10 pm to 15 um) of
formaldehyde-fixated tissue segments were incubated
using a double-labelling technique with antibodies
directed against smooth muscle a-actin, c-kit, and con-
nexin 43. Then, sections were exposed to secondary
antibodies. Visualization was commenced by means
of laser fluorescence microscopy.

Double-staining techniques revealed immunosignals
specific for c-kit (transmembrane receptor protein)
and connexin 43 (gap junction protein) in multipolar
cells located adjacent to smooth muscle cells. The
number of c-kit-positive cells was significantly lower
within the smooth musculature than within bundles of
connective tissue surrounding smooth muscle cells of
corpus cavernosum or cavernous arteries.
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Our findings demonstrate the distribution of c-kit-
and connexin 43-positive interstitial cells in the
connective tissue and smooth musculature of the
corpus cavernosum. Additional studies are needed
in order to evaluate further the ultrastructure of hu-
man penile erectile tissue and enable the identifica-
tion of gap junctions mediating direct cell-to-cell
communication.

Key words: human penile erectile tissue (corpus
cavernosum), interstitial cells, c-kit-positive cells,
gap junctions, connexin 43.

PE3IOME

C-KIT-TO3UTUBHBIE MYJbTUIIOJSIP-
HBIE KJIETKHU B DPEKTUJIBHOW TKAHU
MEHUCA: COOTHOHIEHUE MEXIY JKC-
IMPECCHUEN KOHHEKCHHA 43 U INTAJIKO-
MBIIIEYHOM KJETKOW NEIMEPUCTBIX
TEJI IOJIOBOI'O YWIEHA

FOxkept? 1., Kenus' I.T., Baurep? U., Maiicmap® V.,
3onn* M., Kyunk! M.A., Xexayua>® I1., Baaa-
kupx' I.C.

‘Meouyunckuii uncmumym Iannosepa, yenmp
Xupypeuu, omoenexue yporo2uu u ypo-oHKOL02UlL,
Tannosep, I'epmanus, *Meduyunckuil uncmumym
T'annosepa, omoenenue depmamonozuu U aniepoio-
euu, Fannosep, Iepmanus, *Yacmuas npakmuxa, dep-
mamonozus, Iannosep, Iepmanus; */luakonuueckue
KAuHuKy Ppank@ypma, akademuyecKutl 20Cnumaib
c6. Mapxyca, omoenenue yponoeuu, @panxgypm na
Maiine, I'epmanus, STocnumans ynusepcumema JIyno,
omaoenerue KIuHUYeCKoU U IKCNEPUMEHMANbHOU (ap-
maxkonoauu, Jlyno, Illseeyus; ®Ynusepcumem Buma
Caniome, mMeQuyunckuil gaxyibmem, 20CnUmMaisb
Can Pagppasne, ypornozuueckuii ucciedosamenbCkuil
uncmumym, Munan, Umanus

[IpennonararT, 4TO UHTEPCTULHAIIBHBIE KIETKHU
MOT'YT UTPaTh ONPEJAEICHHYI pOJb B PETYJSALUU
(KOHTPOMMPOBAHUM U CHHXPOHH3ALUU Yepe3 Lierne-
BOE COEAMHEHHE) AEKTPUUECKON aKTUBHOCTH IJ1ajl-
KOMBIIIIEYHBIX KJIETOK IMEIEPUCTHIX TeJI MY’KCKOrO
II0JIOBOTO 4JICHA.

]_IGJH)IO HCCJIICA0OBAaHUA ABUJIOCH U3YYCHUC DKCIIPEC-

CUHM U pacnpeaciCHUd MHTCPCTUIHAJIBHBIX KIICTOK
B KaBCpHO3HOI>'I TKaHU MYXKCKOI'O ITOJIOBOT'O YJICHA, a
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TaKKe UX CBOMCTBA IKCIPEeCcCHPOBATh KOHHEKCHH 43,
TaK Ha3bIBAEMbII OEIOK MEKKIIETOUHOTO COSJMHEHUSL.
[TpoObI KaBEepHO3HOM TKaHH OBLIX B3SITHI 3 OIIEpalli-
OHHOTO TIperapara My>KCKOTO MOJIOBOT0 YiIeHa IOCIIe
TpaHcceKcyanbHoOU oneparuu. [locie Gpukcaruu B
dbopmanbaerue, 3aMopoKeHHBIE cpe3bl Tpod (10-
15 wm) OBLIH OKpAIICHBI, UCTIONB3YSI METOJ IBOHHOM
MapKHUPOBKY aHTUTEIAMH [TPOTUB TIaIKOMBIILICYHOTO
anbda-akTHHa, Oeika c-kit u koHHekcuHa 43. Bu-
3yalu3aiusi MPOBOJMIACH MTOCPEACTBOM JIa3epHOU
(hryopeciieHTHONW MHUKPOCKOIHHU MOcie 00paboTKu
BTOPUYHBIMU aHTUTEIAMH.

MeTo IBOMHOTO OKpaIlIMBaHUs MTOKa3aJl Crieupuy-
HYI0 UMMYHOXHMHYECKYI0 MapKHPOBKY OEJKOB c-Kit
(TpaHCcMeMOpaHHBIM peuenTop) U KOHHEKcHHa 43
(Tak HazpIBaeMbI OEJOK MIEIEBBIX KOHTAKTOB)
B MYJBTHIIOJSPHBIX KJIE€TKaX, TECHO MpHJerarw-
MUX K TIaJKOMBIIIEYHBIM KileTkaM. KomnuecTBo
c-Kit-TI0J0KUTENBHBIX KIETOK OBUIO 3HAYUTEIHHO
MEHbIIIE B IIaJKOMBIIIEUHONH TKaHHU, YeM 3TO Ha-
0II0/1a7I0Ch B BOJIOKHAX COCAMHHUTENIBbHON TKaHU,
OKpY KaIoIMX TJaJIKOMBIIIEYHbIE KJIETKH KaBep-
HO3HBIX TE€J U apTEepHUil.

IIpoBen€HHbIE HCCIEIOBAHUS BBIABUIM paclpe-
neneHue c-kit- 1 KOHHEKCHH 43-TOJIOKHUTEIBHBIX
UHTEPCTUITUATILHBIX KJIETOK B COCIUHHUTEIBHON U
V18 TKOMBIIIEYHON TKAHH MEIIEPUCTOrO Tea My»XKCKO-
'O TIOJIOBOTO WieHa. J[oroIHUTeNbHBIE HCCIIeIOBAHUS
HEOOXOMMMBI JIJIsl NaTbHEHIIIEro M3y4eHUs yIbTpa-
CTPYKTYPbI KABEPHO3HBIX TEJ ¥ HJICHTU(DUKAIINY T1Ie-
JIeBBIX KOHTAKTOB (gap junctions), 00eCreunBaromnX
MEXKIIETOUYHYIO KOMMYHHUKAITUIO.
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XEMUJIIOMUHECHEHLUS HEJIBHOM CJIIOHBI
P AHTHOKCUJIAHTHOM JIEYEHUH
TKAHEI NPOTE3HOI'O MOJISI

Tynsan MLIO., Jlanasan B.K., 3akapsan A.E., I'puropsin K.JI., Ilorocsin I A., Ernazapsun A.B.

Hayuonanvnvii uncmumym 30pagooxpanenus Munucmepcmea 30pagooxpanenus PA;
Epesanckuii cocyoapcmeennviil ynugepcumem

I/ISBCCTHO, YTO BOCHAJIMTCIIbHBIC PCAKIIMU BCCria
COIMPOBOXAAKOTCS MOBBIIICHUEM MHTCHCHUBHOCTH
IPOILECCOB CBOOOTHOPATNKATIBLHOTO OKUCICHUS,
0COOEHHO IIpU ABJICHHUAX T'MIIOKCUW U HAPYHICHUAX
MHUKPOUUPKYIIAINNA, UMEIOIIUX MECTO ITPU pa3BUTUHN
HO60‘IHOI‘O }leﬁCTBHH AKPUJIOBBIX IJTACTUHOYHBIX
CBHEMHBIX 3yOHBIX MPOTE30B [6-8].

B yc10BHSIX 'UTIOKCHY YBEITMYUBAETCS BEPOSATHOCTH
OJIHOBJIEKTPOHHOTO BOCCTAHOBIICHHS KHCIOPOa B
JIBIXaTeILHOM eI MUTOXOHIPHUH ¢ 00pa3oBaHUEM
CYINEepOKCHI-aHWOHA, KOTOPBINA, HApsOAy C TMepe-
KHCBIO BOJIOPOJIa M THAPOKCHIBHBIM PaIUKAIIOM,
KaTaJu3upyeT 00pa3oBaHUE TUITUIHBIX CBOOOTHBIX
panMKaioB U3 HEHACBHIIMIEHHBIX XUPHBIX KHUCIOT
[3,11]. Tak uHUIIUUpPYETCS LIETTHOH MpoIecc mnepe-
KHUCHOTO OKHUCJICHUS JUMUAOB. XOTS €ro XuMuye-
CKHE CTaJNHU XOPOIIO U3BECTHBI, UX POJb B MaTo-
reHese SBIeHUN MOOO0YHOT0 JEeHCTBUS aKPHIOBBIX

MPOTE30B Ha TKAHU MPOTE3HOTO MOJISI OCTAETCS HE
10 KOHIIA BBIICHEHHOM.

Lenbto MccaeqoBaHus SIBUIIOCH OTIPENEIUTD dPQek-
TUBHOCTb [IPUMEHEHUS 4[]l TOI€HOB-aHTHOKCH/JAHTOB
B KOMIUICKCHOM JICUCHUU 3a00JIeBaHUN TKAHEH MPo-
TE3HOTO IOJISL U UX BIUSHUE HA IIPOLIECCHI IEPEKUC-
HOT'O OKHWCJICHHUS JIMITHJOB B I[€IbHOM CMEIIaHHOM
HECTHUMYJIMPOBAHHON CIIFOHE.

Marepuana u metoabl. Hadmogamuce 70 (42 myx-
YUH 1 28 KEHIIWH) MallUeHTOB B Bo3pacTe oT 17 1o
78 ner. Jlutia B Bo3pacTte MeHee 35-U JIET COCTaBWIH
26 (37,14%), B Bo3pacre 35-45 et — 16 (22,85%),
ctaprie 45-u jiet — 28 (40%). Pactipenenenue namyes-
TOB TI0 HO30JIOTHUECKUM (hopMaM 3a00JI€BaHUSI TIPEI-
ctapiieHo B Tabmurie 1. Kimmaudeckoe cocTostHue mapo-
JIOHTA OTOPHBIX 3y0OB, BXOSIIMX B MPOTE3HOE TOJIC,
OTIPEIEIISUTN TIO YoM MeToaukaM [1,2,9,10].

Tabnuya 1. Pacnpedenenue OONbHBIX NO CIENEHU GbIPANCEHHOCMU 3a001e6aHUs

Ho3zousioruyeckas popma Yucyo nanueHToB

HEeNepeHOCHMOCTH NPOTE30B Tpynmer %
JIeTKast CTETICHb 10 14,28
000CTpEeHHE JICTKOI CTETIICHN 10 14,28
CPEIHSISI CTCTICHB 10 14,28
obocTpeHne cpeHell CTeneHn 10 14,28
TSDKEJIasl CTENEeHb 20 28,56
MIPAKTUYECKH 37J0OPOBBIE 10 14,28
Bcero 70 100

3a00p 1enpHON CMEeMaHHONW HeCTUMYIUPOBAaHHOM
CJIIOHBI IIPOBOAMIIN HETMOCPEACTBEHHO MEpen HC-
ciaenoBanueM. M3ydaemble oOpasubl Ouosoruye-
CKOHM MUIIIEHU (CIIOHBI) B 00beMe 2 MiI, 00Iydain
HMHTETrPajJbHBIM CBETOM PTYTHO-KBapLEBOM JIaMIIbI
“Medicor” (A>239 um). O6ayueHre TPOBOIUIH TPU
KOMHATHOH Temneparype, nepemMeiinBas ouomare-
puai, Ha paccTosHUU 10 cM OT HCTOUYHMKA CBETA, C
skcriosunueit 60 cex. OOydeHre BUANMBIM CBETOM
MPOBOAMIIM JAaMIIOH HAKaJIMBaHMS, MOIIHOCTBIO
200 BT mpu aHaJOTMYHBIX ycloBUsAX. OUEHKY UH-
TEHCHBHOCTHU TPOILIECCa MEPEKUCHOTO OKHCICHHUS
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JUIIUAO0B MPOBOAUIIN BBICOKOYYBCTBHUTCIbHBIM
I/IH(l)OpMaTI/IBHI)IM METOAOM XCMHJIIOMHUHECICHT-
HOT'O aHaJin3da, OCHOBAHHOM Ha PCrucTpanuu BbI-
ACIACMBIX KBAHTOB CBETA.

OO0pazyromuecst B peakilii WHUIUUPOBAHUS TIPO-
necca paaukaisl kucioposna (OH, RO, 02), UHULAU-
pyIOT 00pa3oBaHHe MEPOKCUIHBIX paaukanoB RO,
JUIMAZO0B OHOJIOTHYECKOTO CyOCcTpara, peKOMOHHAITHS
KOTOPBIX MPHUBOAUT K BOSHUKHOBEHHUIO HEYCTONYH-
BOTO TETPOKCH]IA, PACTIAJIAIOIIETOCS C BBIICICHUEM
KBaHTOB CBETa. JTO CBEUEHHE PETUCTPHUPYETCS Kak
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YCUJICHHBIH TOK (DOTOZIEKTPOHHOTO YMHOKHUTEJISI HA
CHCTEMax PErucTpalur — caMOoNuclax, MUPPOBBIX
ocimuiorpagdax, a Takke Kak HUHTCHCUBHOCTh HM-
mysI6coB XxemumomunectieHmu (XJI) 3a 10 cexynmg—c
MIPUMEHEHUEM KOMITBIOTEPHOTO MTPOrPaMMHOI0 00e-
crieueHust cucteM perucrpanuu [5]. [Iporekarommii
CBOOOTHOPAIUKATILHBIN MPOIIECC PErHCTPUPOBAIIH B
teuerne 90 cek, T.e. BpEMEHHU, COOTBETCTBYIOIETO
HanOoJbIIeH HHPOPMATUBHOCTH 10 3HAUYCHHUIO MaK-
CHUMAJIBbHOI'O CUT'HaJia Imax B I/IMH/CGK.

HccnenoBanue BBITTOIHAIOCH HA XEMUJIFOMUHOMETPE.
[TomydeHHbIE pe3ynbTaThl CTATUCTUYCCKH 00pada-
THIBAJIM C UCTIONB30BaHUEM t-KpuTepus CThIOIEHTa-
Quiepa.

Pesynbrarel U ux odcyxaenue. Kak cieayer u3
MIPE/ICTABJICHHBIX B TAOJUIIC 2 JaHHbBIX, [TOKA3aTeIh
MIEPEKUCHOTO OKUCIIEHUS B LIEJIbHOM CMEIIaHHOM HECTH-
MYJIMPOBAHHOM citoHe (I ) GONBHBIX C TOPAKEHUAMU
TKaHe# mpoTe3Horo mojist B 1,16-1,75 pasa Oosnbliie, uem
B CJIFOHE MPAKTHYECKU 3/I0POBBIX JIUII.

Tabnuya 2. Unmencuenocmo cnoumanrnou homo-XJ1 u YO-XJI (umn/10 cex)
CTIOHBL OONLHBIX C HENEPEHOCUMOCIBIO AKPUTLOBBLX NPOME306 —
10 CMenenu GbIPANCeHHOCMU BOCNANEeHUS MKAHEU NPOME3HO20 NOs

XpoHunyeckoe BocnajieHne TKaHel
NMPaKTUHYECKHU OdbocTpenue npouecca
XJa NMPOTE3HOI0 MOJIS
310pOBbIE

HUmn/10cex i Jlerkasi cpeaHss TsKeJ1ast Jierkasi cpeaHss

cTeneHb cTeneHb cTeneHb cTeneHb cTeneHb

cnonTanHas XJI 300+£20 348,8+23 433+31 525,13+43 39425 457+36
WHTyI[IHPOBAHHAS

BUJMIMBIM 381,15+25 391,38+£26 462,43+35 517+47 475+38 484,6+39

cBeroM XJI
g’g‘y;;po‘ga“a" 457+36 427,7+35 500442 628+52 537443 548+44

JlanHbIe TaOMUIBI TIOKA3BIBAIOT YBEIHMUCHUE 3HAYEC-
HUH HHTEHCUBHOCTH XJI CITIOHBI OOJIBHBIX C HETIepe-
HOCHMOCTBIO aKPHJIOBBIX 0A3MCHBIX MaTepHAaIIOB B 3a-
BHCHUMOCTH OT CTETIEHH BBIPAKEHHOCTH BOCTIAJICHUS
TKaHeH MPOTE3HOTO MOJIs.

AHaJIOTHYHAas 3aBUCUMOCTb BBbIpa)KaeTcs MpH 000-
CTpeHMHU 3a00JIeBaHuUs, OTHAKO, C 00Jee BBICOKMMU
3HAYEHUSIMH MHTCHCUBHOCTU XEMUJIIOMHUHECLICH-
uuu. Pe3ynbrarel MccienoBaHUs yKa3blBalOT Ha
HMHTEHCUBHOE 00pa30BaHNEe CBOOOIHBIX PaINKAJIOB U
MIEPEKUCH B ITOPAKCHHBIX TKAHSAX IIPOTE3HOTO MOJISL.
BeposiTHO, 0CHOBHO# MPUYHHON YCHIIEHHS CBOOOTHO-
PaIUKaIbHOTO OKUCIICHHS SIBIISIETCS BEICBOOOXKICHHUE
MEepOKCUAA3bl U3 pa3pyLIAIOUUXCs 04aroB BOC-
najeHust, parouuToB (B OCHOBHOM, HEHTPO(DHUIOB)
[4,12]. IIpomeccy mepoKCHUIAIUU CITOCOOCTBYET
TaKXe yBEJIMUCHHE KPOBOCHAOKEHNUS BOCIIATIEHHBIX
TKaHEH, IPUBOASLICE K JJOKAIbHOMY UX 000TaIlEHHIO
KHCJIOPOZIOM, & TAKXKE TOKCHYECKOE BIMSHUE aKPUIIO-
BbIX 023U COB YaCTUUHBIX U ITOJTHBIX ChEMHBIX 3yOHBIX
[IPOTE30B HA TKAHU MPOTE3HOTO OIS,

B pesynbrare npoBenenHoro XJI-ananusa, napadi-
JIEJIBHO C OIIpEIeTICHNEM KIMHUYECKUX MaTeMaTnye-
CKHX MH/IEKCOB, XapaKTEePU3YIOLIX apOAOHTAIbHbIN

© GMN

CTaTyC OTMOPHBIX 3yOOB MPOTE3HOTO MOJs, OblIa
BBIABJICHA TOJIOKUTENbHAsL KOppesauus Mexay XJI
Y 3HAYECHUSIMU KIMHUYECKHX U MATEMAaTUYECKHUX
WHJICKCOB (Tadmuma 3).

Taxk, npu yXyALI€HUU MUHIEKCHBIX 3HAUYECHUU
PI, PMA, CPITN u np., B oOpa3max CIIOHBI
MHTEHCHBHOCTH CNMOHTaHHOH, GpoTo-XJI n YD-
uHaynuposanHoi XJI Bo3pactaer. OTo CBUIETENb-
CTBYET O TOM, YTO UCIIOJB3yeMbIii HAMU NHATHO-
cruyeckuid Mmeton XJI naetr kauecTBEHHY10, HEUH-
Ba3WBHYIO, aJICKBaTHYIO U OBICTPYIO HH(POPMAIIHIO
0 COCTOSIHUU TKaHEW MPOTE3HOTO MO — HapaBHE
C METOJaMH KIMHUYECKUX U MapaKIMHUYECKUX
WHJICKCHBIX OIICHOK, IIPUHATHIX B ()YHKIIMOHAILHOM
JTUaTHOCTHUKE.

Janee cpaBHHBaNach HHTEHCUBHOCTh CIIOHTAHHOM,
WHAYUUPOBAHHOW BUAUMBIM cBeTOM U YD-XJI B
CJIIOHE MAIIMEHTOB C TOPAKSHUSMU MaPOAOHTATBHBIX
TKaHE! pa3JWyHOM CTENEHM TSXKECTH A0 U MOCIIe
TPaJUIMOHHOTO JIeueHUs (KOHTPOJbHAS TPyIa —
79 OOJNBHBIX), a TAKKE y MAIMEHTOB, MPOIICIINX
KOMIIIEKCHOE JICUCHHE C BKIIOUYCHHEM aJallTOrCHOB-
AHTHOKCUAAHTOB (0cHOBHAs rpymmna — 70 GONbHBIX)
(Tabnuua 4).
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VY nanueHToB KOHTPOJIBHOM IPYIIIIbI, B JMHAMUKE J10
1 roma mocie JedeHusi, MPOUCXOIUT MOCTEIICHHOE
YBEJIMYEHUE NHTEHCUBHOCTH IPOLIECCa IEPEKUCHOTO
OKUCIICHUS INIIHUA0B, IOYTH 10 3HAYCHU HHTCHCHUB-
HocTh XJI CIIOHBI JIKLl, HE TPUHUMABIIUX JICUYEHHUS.
Crnemyer OTMETUTH BBISIBJICHHYO OOIILYFO 3aKOHOMEP-
HOCTH HAMOOJIBIIIETO CHIKEHUS MHTEHCUBHOCTH XJI
CIIyCTS 2 HENENH MOCTEC TPAAUIIMOHHOTO JICUCHUS U
TEHJICHIIMIO K €€ YBEJIIMUEHHIO B MOCIEAYIOINE AU~
HaMUYECKUE CPOKH HAOTIONEHUS Y JIUIl KOHTPOIBHOM
rpyminsl. B 0CHOBHOM rpyiie, Ipy BKJIFOYEHUH B KOM-
IJIGKCHOE JICUCHHE aJalTOreHOB-aHTHOKCHIAHTOB,
HaOJTIOIAeTCs CTOMKAas pEMUCCHS TIPOIiecca; HHTCH-
cuBHOCTH XJI mouTH BO Bcex oOpasiiax Ornomarepuaia
HUXKE, YEeM Y JIUI] KOHTPOJIbHOW TPYIIIIBI, T.. HA0JI0-
JIaeTCsl MHIUMOUPOBaHUE CBOOOJHO-PAJIUKATBHBIX
peakiui 1 yaydIieHue 00Iero COCTOSHUSI.

Takum 00pa3oM, MPOBEJCHHBIE UCCIEIOBAHUS IO
ONPEIEIECHUIO COCTOSIHUSA CIItOHBI MeTtonoM XJI no
JICYEHUS U B IMHAMUKE [IOCJIE JICYEHUS] TAPOJOHTUTOB
OTIOPHBIX 3yOOB TKaHEH MPOTE3HOTrO MOJsl, B KOH-
TPOJIBHON U OCHOBHOM I'PyIIIaX BBIIBUIIN CIEAYIOLIUE
3aKOHOMEpPHOCTH: NMPHUOIMKEHHE BCeX MoKazaTesneit
K HOPMallbHBIM 3HaYeHHSIM Y OOJBHBIX OCHOBHOM
IPYIIIBI, YTO COOTBETCTBOBAJIO KIUHUYECKUM JU-
HaMHUYeCKUM WHJEKCHBIM MapaMeTpaM COCTOSHUS
TKaHel MmapoJOoHTa OMOPHBIX 3yOOB MPOTE3HOTO
[10JIsI; AHAJOTUYHYIO OCHOBHOM IpyIIle IMOJIO0XKU-
TEJIbHYH AUHAMMKY 3Hau€HUN nHTeHcuBHOCTH XJI-
[I0KAa3aTele B KOHTPOJIBHOM IPYIIIIE B PAHHUE CPOKU
(mo 3-x MecsleB) HAOTIONEHUS, CO 3HAYUTCIILHBIM
YXYIIIEHHEM TeX K€ MoKa3aTelieil B 0oJiee mo3aHue
JMHaMHYeCKUe Cpoku HaOmonenus (1 rox).
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SUMMARY

CHEMILUMINESCENCE OF WHOLE SALIVA
IN ANTIOXIDANT TREATMENT OF PROS-
THETIC BED TISSUES

Tunyan M., Lalayan B., Zakaryan A., Grigoryan K.,
Pogosyan G., Yeghiazaryan H.

National Institute of Health, Ministry of Health RA;
Yerevan State University

Inflammatory reaction is always accompanied by in-
creased intensity of free-radical oxidation, especially
when the phenomena of hypoxia and microcirculatory
disorders that occur during the development of side-
effects of acrylic removable dentures.

This study determined the effectiveness of adaptogens,
antioxidants in the complex treatment of diseases of tis-
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sues prosthetic field and their influence on the processes
of LPO in whole mixed unstimulated saliva.

Formed in the reaction to initiate the process of oxy-
gen radicals (OH, RO, O,), initiate the formation of
lipid peroxide radicals RO, biological substrate, the
recombination of which leads to the emergence of
unsustainable tetroxids, which decays with the release
of light quanta. This luminescence is recorded as an
amplified current of the photomultiplier, the registra-
tion systems.

The results suggest the intensive formation of free
radicals and peroxides in diseased tissue prosthetic
field. Probably the main reason for increasing free-
radical oxidation is the release of peroxidase from the
crumbling inflammation, phagocytes (mainly neutro-
phils). The process of peroxidation contributes to an
increase in blood supply to inflamed tissues, leading
to local enrichment of oxygen, as well as toxic effects
of acrylic bases of partial and complete removable
dentures in the prosthetic field of tissue.

Effect of antioxidants in combination with traditional
treatment in 70 patients with periodontal disease and
prosthetic bed was assessed by chemiluminescence
analysis of whole mixed unstimulated saliva. The
level of lipid peroxidation and chemiluminescence
activity exceeded the normal values in the 1,5-2 -
twice before the treatment. After treatment with an-
tioxidants, these parameters decreased and increased
during remission.

Thus, studies to determine the status of saliva chemi-
luminescence method to treat and monitor the dynam-
ics after treatment of periodontitis tissues supporting
teeth prosthetic field in the control group and the
main observation, revealed the following pattern:
the approach of all the indices to normal in patients
with a core group, which corresponded to the clini-
cal dynamic index parameters of periodontal tissues
supporting teeth prosthetic field, and a similar core
group of the positive dynamics of the intensity values
of chemiluminescence-indicators in the control group
up to 3 months of observation, with a significant
deterioration of the same indicators at a later time
dynamic monitoring.

Key words: prosthetic bed tissues, periodontal dis-
eases, treatment.
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PE3IOME

XEMUJIIOMUAHECIHEHIMSA EJBHOWM
CJIIOHBI 1P AHTUOKCUJIAHTHOM JIE-
YEHWU TKAHEM ITPOTE3HOI'O MOJIA

Tynsan M.IO., Jlanaau B.K., 3akapsan A.E., I'pu-
ropsin K.JIL., Ilorocsin I A., Ernazapsin A.B.

Hayuonanvnoiti uncmumym 30pagsooxpanenus Mu-
Hucmepcmea 30pasooxpanenuss PA; Epesanckuil
20Cy0apcmeeH bl YHUgepcumem

BocnanuTenbHble peakiivy BCerja CompoBOXKAAI0TCS
MOBBIIIICHUEM HHTEHCUBHOCTH ITPOIIECCOB CBOOOTHO-
paguKaIBLHOTO OKUCICHUS, 0COOCHHO TIPH SIBIICHUSIX
TUTIOKCUHN U HAPYIICHUSX MUKPOIIUPKYISIUN, UMEIO-
IIFIX MECTO TIPU PA3BUTHH IIOOOYHOTO JCHCTBUS aKpH-
JIOBBIX TUTACTUHOYHBIX ChEMHBIX 3yOHBIX IPOTE30B.

Lenpro rccnenoBaHns SIBUIIOCH OTPEAETUTH Y hek-
TUBHOCTb IPUMEHEHUS aJIalITOI€HOB-AaHTHOKCHIAHTOB
B KOMIUIEKCHOM JICUCHUH 3a00JIeBaHUN TKAHEH MPo-
TE3HOTO IOJISL U UX BIUSIHUE HA IIPOLIECCHI IEPEKUC-
HOT'O OKHWCJICHHS JIMITHUIOB B I[€IbHON CMEIIaHHON
HECTHUMYJIMPOBAHHOM CIIFOHE.

OO6pazyromecs B peakiiny MHUITHHPOBAHISI TIPOTICC-
ca pajukaiel kuciopona (OH, RO, O,), nruimupyror
00pa3oBaHKe NEPOKCUIHBIX paauKanoB RO, munuios
Oronorugeckoro cyocTpara, peKOMOMHAIHS KOTOPBIX
IMPUBOAUT K BO3ZHUKHOBCHUIO HCYCTOIZQHBOFO TE-
TPOKCH/IA, PACTIAIAIOIIETOCS C BBIZICTICHUEM KBAaHTOB
cBeTa. JTO CBEUCHUE PETUCTPUPYETCS KaK YCHIICHHBIN
TOK @OTOSHGKTpOHHOFO YMHOXUTEIA, HA CUCTEMAX
perucrpanuu.

Pesynbrarh nccineoBanus yKa3plBatOT HA HHTEHCHB-
HOe 00pa3zoBaHMe CBOOOTHBIX PAIMKAIIOB U TIEPEKH-
cell B MOPaXCHHBIX TKAHSIX MIPOTE3HOTO MoJIst. OCHOB-
HOW TPUYMHON yCWIICHUS CBOOOTHO-paIUKaTIHFHOTO
OKHCJICHHUSI, TIO BCEH BEPOSITHOCTH, SIBIISICTCS BEICBO-
OOk IIeHUEe TTEPOKCHIA3hl U3 Pa3pyIIAOIINXCS 04aroB
BOCTIAJICHUS, (ParoIUTOB (B OCHOBHOM, HEHTPO(HIIOB).
[Ipomeccy mepokcuaaIy CriocoOCTBYET TAKKE YBEITH-
YeHHE KPOBOCHAOKEHIISI BOCTIAJICHHBIX TKAHEH, TIPHBO-
JiIIIee K JIOKaJbHOMY OOOTAIIEHHI0 MX KHUCIIOPOIOM,
a TaKXXe TOKCHUYECKOE BIUSHHUE aKpUJIOBBIX 0a3nCOB
YACTUYHBIX M TIOJHBIX ChEMHBIX 3yOHBIX MPOTE30B HA
TKaHW TIPOTE3HOTO TIOJIS.
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Bausuue AHTUOKCHUIAHTOB B COYCTAHHUU C Tpa-
OTUIHOHHBIM JedyeHueM y 70-u ManueHTOB C
3a00J€BaHUSIMU NAPOJOHTA U NMPOTE3HOTO JOXKA
ObL1a OLICHEHA METOI0M XEMMIJIIOMUHECIIEHTHOTO
aHaJM3a [eJbHON CMEIIaHHOW HECTUMYJINPOBaH-
HOH ciroHbl. [lokazaTenu ypoBHsI MEPEKUCHOIO
OKHUCICHHUA JUIINAOB U aKTUBHOCTH XCMHUIIIOMU-
HCCHCHI WU NPCBLIIIAIN HOPMAJIbHBIC 3HAUYCHUA
B 1,5-2 paza. [locie Tepanuu aHTHOKCHUIAHTAMHU
OTU MapaMETpPbl YMCHBUINIIUCH, 4 IEPUOT pEMUC-
CUU YBCIINYUIICH.

Takum 00pa3oM, MPOBEJCHHBIC UCCIEIOBAHUS 10
ONPEIEIECHUI0 COCTOSIHUSA CIItOHBI MeTonoM XJI o
JIeYeHUs U B TMHAMHKE HAOMIOIEHUS TMOCHe JICUSHUS
MapOJOHTUTOB OIOPHBIX 3yOOB TKaHEH MPOTE3HOTO
107141, B KOHTPOJIBHON M OCHOBHOM Ipynmax HaOto/e-
HUSL, BBISIBAJIM CIIEAYFOLIHE 3aKOHOMEPHOCTH: TIPHOIH-
JKEHHE BCEX IoKazareyiel K HOpMaJIbHBIM 3HAUYEHUSM
y GOJIHBIX OCHOBHOM TPYMITbI, YTO COOTBETCTBOBAJIO
KIIMHAYCCKUM JUHAMUYCCKUM HHJICKCHBIM IapaMeT-
paM coCTOSTHHS TKaHEH MapoIOHTa OMOPHBIX 3yOOB
MIPOTE3HOTO TMOJIS ¥ aHAJIOTHYHYIO OCHOBHOMW TpyTIIie
TIOJIOKUTEIIbHYHO JUHAMUKY 3HAYEHUN MHTCHCUBHOCTH
XJI nokazareneld B KOHTPOJIBHOW IPYIIIE HA PaHHUX
CpOKax HaOMIONEHHsI, CO 3HAYUTEILHBIM YXYIIICHUEM
TeX JKe MoKazarelneil B 0oJiee Mo3JH1UE JUHAMUYCCKUE
CPOKHU HaOJIO/ICHHSI.
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BJIMAHUE TOKCUHYECKUX KOMIIOHEHTOB TABAYHOI'O IIMA HA YPOBEHb
HNOJNMHEHACBIINEHHBIX )KUPHBIX KUCJIOT B BUOJIOI'MYECKUX TKAHAX

3ypabamBuiu /1.3., Hantypus U.P., Kukamumsuiau B.1O., lanenus I.I.

HUU ncuxuampuu um. M. Acamuanu, Tounucu

HccnenoBanne 0COOCHHOCTEH JNHUIUIHOTO OOMe-
Ha, GU3UOJOTHUECCKUX MOTPEOHOCTEH IEIOCTHOTO
OopraHu3Ma B 9K30TE€HHBIX XHUPHBIX KHUCIOTaX, MX
MeTa0O0IU3M TIPU PA3IUYHBIX MATOJIOTHYECKUX CO-
CTOSTHUSIX SIBJISICTCS 3HAYMMOM TIPOOIEMOIN METUIHHBI
u 6uomnoruu [5,11].

Brictime sxupnabie kucnothl (BXK) ygactByror B
MOCTPOCHUU OOJBINUHCTBA KIETOYHBIX CTPYKTYD,
BXOJISIT B COCTaB MeMOpaH, 00yClIaBIUBAIOT CTCTICHD

© GMN

WX TIPOHUIIAEMOCTH, OMPEIEIISIOT POCT M Pa3BUTHE
OpraHOB U TKaHEH, XapaKTep TeIECHHsI KIIETOTHOTO Me-
TaboIHM3Ma, a TAKKE ABISIOTCS OTHAM M3 OCHOBHBIX
HUCTOYHUKOB dHepruu [3]. B cBs3m ¢ atuM, moTped-
HOCTB IIPOBEICHHUS CHCTEMAaTHYECKOTO aHaJIH3a JIUTIH-
JTOB M JKHPHBIX KHUCJIOT Bce Bpems pacteT [8]. OxHaxo,
10 Ce¥t ICHB AT UCCIICIOBAHIS MaJIOoIHCIICHHEI [ 10].
B onpenenenHoi crernenu 3To CBA3aH0 ¢ XUMUYECKOU
HEOJHOPOJHOCTHIO U OTHOCHTEIHHON CIIOKHOCTHIO
CTPYKTYPHI JIUIIHIOB, YTO CO3JAeT 3HAYUTEIbHBIC
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TexHuueckue TpynHoctu [4]. Tlogasnsiomee 60Ib-
IIUHCTBO METOJIUK, MPUMEHSIEMBIX B HACTOsSIIICE
BpEMsI JIJIs BBIJICIICHUS ¥ MJICHTH(DUKALINY JIUTTUIOB U
YKUPHBIX KHCJIOT CIIO’KHBI M HEHAICKHHI [ 6 ]. Bricokoit
pa3peliarlei CriocoOHOCTHIO, OOJIBIION TOYHOCThHIO
MOJTYYCHHUS KOJTMUECTBEHHBIX PE3YJIbTaTOB 00J1a/1at0T
XpomatorpaduuecKue MeTO bl aHAIN3A.

Ienpro uccien0BaHysl IBUIOCh U3YYECHUE BIIMSHUS
TOKCUYECKHUX KOMIIOHEHTOB Ta0a4HOTO JibIMa Ha CO-
JIepKaHUE OTJEIBbHBIX BBICIIMX JKUPHBIX KUCJIOT B
MyJbIie 3yO0B 3as/UTbIX KYPUIBIIHKOB.

Marepuaa u meroasnl. IIpoBenen xpomarorpa-
¢rueckuil aHadu3 JTUHOJECHOBOW, JTUHOJIEBOW U
apaxuJAO0HOBOM KHUCJIOT B aMIIlyTUPOBAaHHOM CeET-
MEHTE KOPOHKOBOW 4aCTH U IOJHOCTBIO DKCTHUP-
NUPOBAHHOMU MYJIBIIAX MOJISIP, IPEMOJISIP U PE3LIOB

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

y 80-u KypHJIBIIUKOB C OCTPO MPOTEKAIOIIUM Ce-
PO3HBIM IynbIUTOM (MYykuuHbI 30-40-a neT, ctax
kypenus ot 10 no 15 nert). [lonyueHHsle JaHHbIE
CpPaBHMBAIOTCS C pe3ylbTaTaMH aHalli3a TOTO XKe
Ouonormueckoro marepuana 60-u HEKypsIIUX C
TEM K€ TUarHO30M.

B rtabnuie npuBeneHbl yCpeJHEHHbIE BEIUYUHBI
conepxanusa BXKK B mpencraBieHHOM o0Beme
Ouonorndeckoi TkaHu. AnmnupoBanubsie BXK
UACHTHQUIIMPOBAHBI TI0 HCTIPABIIEHHOMY BPEMEHHU
ylepKUBaHHUsI Ha xpoMarorpade c MmiIaMeHHO-
HOHHM3AIMOHHBIM AeTekTopoM [9]. Kputuueckue
napsl AOTMOJTHUTEIBHO 00paboTaHbl METAHOIOM,
COJIep KaIlMM NTepMaHTaHaT KaJlus U alleTUIXIIOPU]
[1]. OrcyTcTBUE MHKa NMPU BTOPUYHOM XPOMATO-
rpagupoBaHUM YKa3blBaeT Ha HEHACHIIICHHBIH
xapakTep yriaeBogHoi yactu BXKK [7].

Tabnuya. Ypogenv JCUpHLIX KUCTOM 8 NYIbNe NePeonux U 3a0HUX 3Y008 KypPAUUX
U HeKypAWUX Npu 0OCMpPo NPOMeKaoujem ceposHom nyionume (ma2%)

Hexypsiuue Kypsimue
myJabna myJabma
Cybcrpar Kucaora IMonHoCTHIO IMonHOCTHIO
KoponkoBasi KoponkoBasi
IKCTHUPIHPO- IKCTHPIHPO-
4acTh 4acTh
BaHHAasl BaHHAas
JIunonesas 15,4+0,9 22,4438 2,0+0,1 2,240,2
Monsipbl JInnonenoas 9,2+0,8 12,4+1,2 Crienpl Crenpl
ApaxusioHoBas 2,8+0,4 2,4+0,6 Crenpl Crenpl
JIuHoneBas 14,8+1,0 20,4+2.4 2,8+0,1 3,0+£0,9
[pemomnspot JInHoeHoOBas 9,1+0,7 18,6+1,9 Cnenpl Cnensl
ApaxusioHoBas 2,7+0,5 3,9+0,9 Crienpt Crenpt
JIunoneBas 12,6+1,0 16,0+1,2 0,8+0,8 0,6+0,04
Pesupr JInHoeHOBas 8,8+0,9 19,6+1,4 Cnenpl Cnenpl
ApaxumoHoBas 4,4+0,9 4,5+0,9 Cnenpl Cnensr

BHyTpeHHssT HOpManu3anus OCyIlecTBICHa Ha
OCHOBE TONMPABOYHOTO KOd(phHUIMEeHTa, KOTOPHIHA
OTIpEeIIeIICH 110 (hopMyIIe:
m, - Fp.
K. =

m,.F,

rae: K. — monpaBounbiii koopduuuent, m, 1 m, =
MacChl BEUIECTB cpaBHenus (Mr), F, .u F, = miomans
MTUKOB (CM?).

Craructudyeckas o0paboTKa JaHHBIX MTPOU3BO-

JIUJIach ¢ UCIOJIb30BAaHUEM KOMIBIOTEPHON Mpo-
rpammbel SPSS [2].
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Pe3yabTaThl U ux oocy:xkaenue. CoracHo Tadmu-
1€, KOPOHKOBAs YaCTh M MOJHOCTHIO IKCTUPITUPO-
BaHHAs ITyJbIIa MOJISIP, IPEMOIISIP M PE3IOB HEKY-
PAIINX TAIMEHTOB CO/IePXKAT JIMHOJIECHOBYIO, JIMHO-
JIEeBYIO0 U apaxuIOHOBBIE KHUCIOTH. B MOmHOCTHIO
SKCTHPTIHUPOBAHHON IyNbIIE UX yPOBEHb HAMHOTO
BBIIIIE, YeM B KOpOHKOBO#. OOpamaeTr Ha cebs
BHUMaHHE OMpPEAENIeHHOE CXOJCTBO CONIEpPKaHMS
JUHOJIEBON KUCIOTHI B aMITyTHPOBAHHOM CETMEHTE
KOPOHKOBOM 4acTH MyJIbIbI MOJISIP U npeMoJisip. B
OMOJIOTHYECKOM MaTepHralie MoJIIp YPOBEHb JTNHO-
JIeBOU KUCIOTHI He TipeBbimaeT 15,4+0,9 mir%, B
TO BpeMs KaK B aMIyTHPOBAHHOW YAaCTH IyJBITBI
MIPEMOJISIp 3TOT ToKaszarenb paBeH 14,8+1,0 mar%.
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BapuanmnonHo-cTaTuuecKuii aHaJIn3 NOITBEPKAAET
JIOCTOBEPHOCTH cXoAcTBa (p>0,5).

B ornuume oT MonAp M mpeMossp YpOBEHb JIH-
HOJICBOH KHCIJIOTHI B aMIIyTUPOBAHHOM CETMEHTE
MyJABIBl pe31oB HaMHOTro Huxke (12,6+1,0 mur%).
BapuaunoHHO-CTaTUCTUYECKUI aHATU3 MOATBEPXK-
nmaeT nocroBepHocTh pasnuuus (p<0,01). B momnno-
CTBIO PKCTUPIIMPOBAHHOM MTyJIbIIC TUHAMUKA YPOBHS
JIMHOJICBOM KUCIIOTHI IPUHIUITHATBHO HE OTIIMYACTCSI
OT IMHAMUKHU B KOPOHKOBOM yacTu. B mossipax u nipe-
MoJIsipax HabII0AaeTCs BAPHALIMOHHO-CTaTUCTHUECKU
MOATBEpXKAeHHOE ¢XO0AcTBO (22,4%+3,8 Mar% u
20,442,4 mnr%, p>0,5) ypoBHS TMHOJIEBON KUCIOTHI,
B TO BpeMs Kak B pe3lax 3TOT MOoKa3aTesb HaMHOTIO
Hmxe (16,0+1,2 miur%, p<0,001).

Takum 00pa3om, B TpyIIe HEKYPSIIUX MMAlUCHTOB,
HanOoliee HU3KUH YPOBEHb JHMHOJEBONH KHUCIOTHI
HaXOJUTCS B MyJIbIle Pe3I0B (KOPOHKOBAs U MOJHO-
CTBIO 3KCTUPIHUPOBAHHAS ITYJBIBI), B TO BpeMs Kak
B CXO/IHOM OHOJIOTHYECKOM Marepuaje mpeMossip u
MOJISIp OH MPAKTUYECKH OIMHAKOB K HAMHOT'O BBIIIE
TaKOBOI'O PE3LI0B.

CornacHo npuBeIeHHON Ta0uIe, XapakTep JHHAMHE-
KM JINHOJICHOBOU M apaxu0HOBOU KUCJIOT 3HAYUTEb-
HO OTJIMYAETCSI OT BHIIICONMUCAHHON JTUHAMUKH JIMHO-
JIEBOU KUCIIOTBI. B KOPOHKOBOI 4aCTH ITyJIBIIBI MOJISIP,
TIPEMOJISIP U PE3LI0B YPOBEHb IMHOJIICHOBOM KUCIOTHI
COOTBETCTBEHHO paBeH 9,2+0,8 mir%, 9,1+0,7 Mar%,
8,8+0,9 Mmar%. BapuanmonHo- cTaTUCTUICCKUN aHa-
JIU3 TIOATBEPIKIAeT TOCTOBEPHOCTH cxofcTBa (p>0,5).
B omiuuue ot IMHOJEHOBON KUCIIOThI, YPOBEHB apa-
XUJOHOBOM KHCIIOTBI B KOPOHKOBOM YaCTHU ITYJIbIIbI
MepPeTHUX U 3aJIHUX 3yOOB HEOJMHAKOB. B Mossipax
U OPEeMOJISIpax 3TOT MOKAa3aTelb JOCTOBEPHO CXOXK
(2,8%€0,4 mar%, 2,7£0,5 mur%, p>0,5). OxgHako,
B KOPOHKOBOI YacTH MyJNbIBI PE3I[0OB OH HAMHOTO
6ombire u gocturaet 4,4+0,9 miar%. Pasouuune mo-
crosepHO (p<0,01).

YPOBEHB JINHOJIEBOM, JIMHOJIEHOBOW U apaXyUJOHOBOM
KHCIIOT B IYJIBIIE MIEPEAHUX U 3aTHUX 3yOOB KypsIIeit
IpYIIBI HAOMIONCHUH 3HAYNTENFHO HIKE, YeM y He-
KypSILIEH IPYIIIBI.

CornacHo XpomarorpaguueckoMmy aHalu3y, THHOJC-
HOBas U apaxXuJOHOBAs KUCJIOTHI KOIMYECTBEHHO HE
OTIPEJICIICHBI B KOPOHKOBOW YaCTH U AKCTUPIIUPOBAH-
HOU mynbpnax Kypsiieil rpynmnsl HabmoaeHuit. OHu
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WICHTU(QHUIMPOBAHBI TOJILKO HA YpOBHE ciefoB. B
MYJIBIIaX MEPEIHUX U 3aTHUX 3yOO0B KypsIIEH IPpyIIibl
HAOJIOEHUI KOJIMYECTBEHHO HICHTH(QHUIIMPOBAHA
JIMHOJIEBAas KUCIIOTA. 3aCiIy’KMUBaeT BHUMaHUs TO 00-
CTOSAITENLCTBO, YTO B KOPOHKOBOM YaCTH M MOJTHOCTHIO
SKCTHPIHUPOBAHHOM MYJbIIAX MOJSAP U TPEMOIISP €€
YpOBEHB MOUTH OANHAKOB (p>0,5), B TO BpeMsl Kak B
pe3uax emie 6osnee camxeH (p<0,01).

JlepuIuT IMHOJIEBOW KUCIIOTHI X OTCYTCTBUE JIMHOJIE-
HOBOW 1 apaxyJIOHOBOM KUCIIOT B KOPOHKOBOM YacTH U
MOJIHOCTBEO SKCTUPIIUPOBAHHON MyJIbIIaX KYPHUIIbIIH-
KOB TIPOMCXOJIUT B PE3yJIbTaTe UX (PyHKIMOHATHHOTO
3aMEUIEHUs UM HapyILICHUs XapaKTepa yTUIU3allHH,
BbI3BaHHBIX HEMOCPEICTBEHHBIM JAEHCTBHEM TOKCH-
YECKUX KOMIIOHEHTOB TabOAYHOTO JhIMA, KOTOPHIC B
OONBIIIOM KOJUYECTBE aKKyMYIHUPOBAHBI B CIIOHE
KYPHUJIBLIUKOB.

DyHKIMOHAJIBHBIE XaPaKTEPUCTUKHU KIETOUHBIX
MeMOpaH BO MHOTOM CBSI3aHBI C COCTABOM YKHPHBIX
KHCJIOT. JIMHaMUYeCcKoe paBHOBECHE MEIKIY CBOOOI-
HBIMU U JENNOHUPOBAHHBIMU JKUPHBIMH KHUCIIOTAMHU
HEOOXOMMO IS TIOJICPIKAHUS UX TEKY4eCTH, THO-
KOCTH U CEJIEKTUBHOU MPOHULIAEMOCTHU. TOKCUUECKHE
KOMITOHEHTBI TA0AYHOTO JIbIMA BBI3BIBAIOT ONIPEICIICH-
HBIC META00JIMYECKUE U CTPYKTYPHBIC M3MEHEHUS Ha
KJIETOYHOM YPOBHE.
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SUMMARY

THE EFFECT OF TOXIC COMPONENTS IN
TOBACCO SMOKE ON THE FATTY ACID
PROFILE OF DENTAL PULP

Zurabashvili D., Chanturia 1., Kikalishvili B.,
Danelia G.

M. Asatiani Institute of Psychiatry, Thilisi, Georgia

The aim of the present study was to characterize
fatty acid profile of dental pulp in non-smokers’ and
tobacco-smokers’ with acute serous pulpitis. The fatty
acid composition in the pulp of molars, pre-molars
and chisel tooth in 80 tobacco-smokers and 60 non-
smokers were analyzed by Gas-Chromatography with
glass capillary colums. Linolic acid was revealed in
both - tobacco-smokers and non-smokers; the concen-
tration of linolic acid in tooth pulp of non-smokers
was significantly higher. Non-smokers’ tooth pulp
contained linolic, linolenic and arachidonic acids;
tobacco-smokers’ — only linolic acid. The linolenic
and arachidonic acids in pulp of tobacco-smokers
were not discovered.

Key words: tobacco-smokers, fatty acid profile, acute
serous pulpitis, dental pulp.

PE3IOME

BJIMAHUE TOKCUMYECKHUX KOMIIOHEH-
TOB TABAYHOTI'O IBIMA HA YPOBEHbB I1O-
JIMHEHACBIIIEHHBIX )KUPHBIX KUCJIOT
B BUOJIO'MYECKUX TKAHAX

3ypadamBuiu J1.3., Yantypus U.P., Kukanumsu-
au B.1O., Nanenus I.I".

HUU ncuxuampuu um. M. Acamuanu, Tounucu
MertonamMu KanmwUISIpHOW Ta30BOHM XpomaTtorpapuu
MIPOBEJICH CPABHHUTENILHBINA aHAIIN3 COACPIKAHUS JTHU-

HOJIEBOM, JIMHOJIEHOBOM U apaxuJOHOBOM BBICIIUX
JKUPHBIX KUCJIOT B aMIIyTHPOBAaHHOM KOPOHKOBOM
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YaCTH U MOJTHOCTBIO SKCTUPIIUPOBAHHOM ITyJIbIIE MO-
JISIp, IPEMOJISP U pe3noB 80-u KypHIbIIUKOB U 60-1
HEKYpSIIMX MalMeHTOB (OCTPBIN CEPO3HBIN MYNBITUT,
mddysnas u ogarosas hopmsl). MccnenoBanue Bbisi-
BUJIO HAJIMYKE JIMHOJIEBOW KHUCJIOTHI B ITYJIBIIE MOJISIP,
IIPEMOJISIP U PE3L0B, KaK y KypPHJIbIIUKOB, TAK U y HE-
Kypsiux jui. [Ipu 3ToM, y HEKypsIIUX II0Ka3aTellb
COJZIEPKaHUSI TUHOJICBOM KUCIOTHI B OMOJIOTHYECKOM
TKaHW ObLI 3HAYUTENHHO BhINIE. JIMHOIEHOBAs M
apaxuJ0HOBas! KUCIOTHI KOJTMYECTBEHHO HICHTU(H-
[IUPOBAHBI TOJILKO B HEKYPSIILIEH IpyTIIe HAOMIONCHUH.
B amnyTupOBaHHON KOPOHKOBOM 4aCTH U IIOJTHOCTBIO
SKCTUPHUPOBAHHBIX IYJbIIAX MOJISP, NPEMOJISP U
PE3LI0B KypUIbIIUKOB YPOBHU JIMHOJIEHOBOM U apaxH-
JIOHOBOH KHCJIOT HE ITPEBBIILIAIN CJIEA0BBIX BEJINUUH.
HccnenoBanue BBISIBUIIO, YTO JIEUIHT JIUHOICBOH
KHCJIOTBI U ITPAKTUYECKHU ITOJIHOE OTCYTCTBUE JINHO-
JICHOBOU U apaxuJ0HOBOU BBICIIUX KUPHBIX KHCIOT
B AMITyTUPOBAHHOM KOPOHKOBOM YaCTHU U ITOJIHOCTBIO
SKCTUPHUPOBAHHBIX IYJbIAX MOJISP, NPEMOJSP U
Pe3L0B y KypWIBIIUKOB CBA3aH C HENOCPEACTBEHHBIM
JEHCTBUEM TOKCHYECKHX KOMIIOHEHTOB Ta0a4HOTO
JIbIMa, KOTOpBIE B OOJIBIIIOM KOJIMYECTBE aKKyMYIIH-
POBaHBI B CIIIOHE KyPHWJIBLIUKOB.
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IOPOEKTUBHOCTDH ATOPBACTATUHA B JIEUEHUHU BOJIBHBIX
MAPOKCHU3MAJIbHONU ®OPMOM ®UEPULIALINAN ITPEJICEPINI
HA ®OHE NIIEMHWYECKOM BOJIE3HU CEPIIA

Hyunya I'U., Adyaanze I.B., lsxunmkonus H.P., Heouepuaze M. .

HUU kapouonoeuu I pyzuu, I kaunuueckas 6ononuya « OO0 xapouonozuyeckas kaunuxay, Tounucu

TakTHKa COBPEMEHHBIX MOAXOJIOB U3YyUYCHHUSI CTATH-
HOB M0 CHIDKCHHUIO YaCTOThI CEPACYHO-COCYAUCTHIX
OCITOKHEHHH IO CeH ICHb OCTAeTCs aKTyalbHOH [ 1-5].
Knuanmaeckue 3¢eKkTsl cTaTHHOB 00YCIIOBICHBI
HE TOJBKO WX JIMIUJCHIKAOIIUM, HO U MHOTHMH
IJICHOTPOITHBIMHU (HEJIUITAIHBIMHI ) CBOWCTBaMHU [6-9],
OKa3bIBAIOIIUMH MO3UTHBHOE BIMSHUE HA PA3IMIHbIC
MATOTCHETHUECKUE 3BEHbBS aTEPOCKIICPO3a H UIIEMU-
geckoit 6one3nu cepama (MBC).

Cpeny n3ydeHHBIX TNIEHOTPOITHBIX CBOWCTB CTaTHHOB
CIeAyeT OTMETHTh YIYUYIIeHHE JHJIOTEINaIbHON
(hyHKITNH COCYAMCTOI CTEHKH, CHIYKEHHE AaKTUBHOCTH
TPOMOOITUTOB, CTAOMITU3AITHIO aTEPOCKICPOTHICCKOM
OJNSTIIKH, TTPOTHBOBOCIIATIUTENbHBIE, IMMYHOMO/IY-
JTUpyIoIne, aHTHapuTMUdeckue dPQPexTsl. Pe3ymb-
TaThl COBPEMEHHBIX KIMHUYECKUX MCCIIETOBAHMUI
CBUIECTEIBCTBYIOT O TOM, YTO CTaTHHBI YMEHBIIAIOT
peMoaenupytomniee BoO3AeHCTBHE QUOPUILIAITHN
npencepauii (OI1) ma muokapx [1]. B To ke Bpems
MMEIOTCS CBEJEHUS O HAJIWMYHH BOCIAIHTEIBHBIX
mmMenennit [8,10,11] B Ononrarax nmpeacepanii 00ib-
HeIX ®I1 [12,13]. DT MaHHBIC TOATBEPIKAAIOT MHEHHE
0 ToM, 4T0 DIT MOKeT OBITH CBsI3aHA C BOCHAJIEHHUEM,
WIIEMHEH JIEBOTO TMPEACEpArs BCIEICTBUE KIIMHUYE-
ckux rnposieienuit IBC, uTo, B CBOIO 04epesib, 10 Bee
BEPOSATHOCTH, BBI3bIBAET MapoKcU3MasibHble ataku DI
W ee riepcrucTupoBanue. CremayeT NpeoIoKHTh, 9TO
BKJTFOYEHHE CTATHHOB B KOMILIEKCHOE JIedeHHe OOIBHBIX
UBC obecnieunt npenoTpamnienne npructynon DI1.

B nuteparype Hamu He 00HApYy)XEHO NaHHBIX O
KIIMHUYECKOM 3HAaYCHUH HEJUIHIHBIX CBOMCTB CTa-
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THHOB, B TOM YHCJIE€ UX POJI B IPOPMITAKTHIECKON
3P (HEKTHBHOCTH PEHUINBOB MAaPOKCU3MATIbHOM
dbopmer OII. Mexanu3Mm IEHCTBUS TUICHOTPOITHBIX
3¢ eKTOB CIOKEH U HE 0 KOHIa n3y4eH. B cBs3u ¢
STHM aKTyaJieH TIOMCK HOBBIX CXEM JICYEHUS JIIS CO-
XpaHEHUsI CHHYCOBOTO pUTMa IIpu napoxkcusmax @I1
MOCJI€ YCIEUIHON KapAHOBEPCUU.

BecbMa BaxKHBIM CIIEIyeT CUUTATh PE3YJIBTAThl HC-
CJIC/IOBAHUH, JIOKA3bIBAIOIIHNE MPEHMYIIECTBA aTop-
BaCTaTHHA Mepe]l APYTUMHU TIPEJCTABUTEISIMUA 3TOTO
knacca [11,16] mo Bo3nelCcTBHIO HAa YaCTOTY Pa3BUTHS
CepIIEeYHO-COCYIUCTHIX ocnoxHeHnH [ 14,15]. Dddek-
TBI JICUCHUSI aTOPBACTATHHOM O0YCIIOBIICHBI HOJICE BbI-
paXCHHBIMU HEJTUITHIHBIMU cBOMcTBamu [16,17].

[esibl0 HACTOSIIIETO MCCIIE0BAHMSI SIBUJIACH OICH-
Ka 2 (EeKTUBHOCTH aTopBacTaTHHA B KOMOWHAIIMH
C aHTHAPUTMHYCCKUMH TpernapaTaMu U JpyrHMH
TPaJUIIMOHHBIMU CPEJICTBAMU B JICYCHUU OOJBHBIX
MapOKCUX3MaMu GUOPHILTISAIINHN TIpeacepauii Ha hoHe
HIIIEMUYECKON OOJIC3HM Ccepra.

Marepuai u metoabl. B Tedenne 2-x et HaOIro-
Januck 65 60mpHBIX (40 MyXYHH W 25 JKEHIIWH) B
Bo3pacte oT 37 no 72 net. IlpusHaku cepaeyHon
Henocratounoctu II-1I1 ¢pyHknroHampHOTO Kilacca
o kmaccudukanun NYHA umenn Bce HarfueHTHI.
ApuUTMUYECKHN aHaIU3 y OONBHBIX COCTAaBHUI, B
cpensem, 3,1+0,2 mapokcusma B mecsil. boiabHbIe
ObUIH pa3zieneHsl Ha Be Tpymmsl. [loce ycrenuoi
KapAHOBEpCUH (IJIEKTPUICCKON MU (hapMaKOIOTH-
yeckoit) 6ompHbIe | TpyIITTE! (28 OOMBHBIX) TOTYYalu

29



NMOAACPIKUBAIOIIYIO aHTUAPUTMHUYCCKYIO TEPAIIUIO Ha
¢one cranaprHoro sieuenus. Bo Il rpymme (37 6osb-
HBIX) — MPOBOJAMIIOCH KOMOMHUPOBAHHOE JICUCHUE C
MIPUMEHEHUEM aTOPBACTAaTHHA.

Peructpuposanace 3anuchk OKI' 1 24-yacoBoe xoi-
tepoBckoe DKI' MOHMTOpUpOBaHHE O HAa3HAUYEHUS
Teparuu MU Mocie Hee uyepe3 Kakable 6 MecsleB 10
KOHIIa ucciefoBanud. [lapameTpsl reMoOAMHAMUKI
OIIGHUBAJIM C TIOMOLIBIO 3XoAonTuieporpaduyecko-
rO HCCJENOBaHUs: TUAMETPBI JEBOTo MpeicepIus,
KOHEYHO-/THaCTONNYECKHE U KOHEUHO-CUCTOJINYECKIE
Ppa3Mephl JIEBOTO KeTy/I04Ka, ppakius BEIOpoca JIeBo-
ro skenyaouka. Onpeaesnsuinch TaKkKe MBI KPOBH.
[TareHTh MPUHUMAITH AHTUKOATYISTHTHYTO TEPAITUIO
BapdapuHoM 0 aoctkenuss MHO (MexayHapos-
HO€ HOPMaJM30BaHHOE OTHOIIEHHE) 2-3 B TeUEeHHe
4-x Henenb 10 KapIMOBEpCUH U 3-X MeCSIeB Mocie
kapauosepcun. bonbnsle I rpymnmel nomyyanu arop-
BacTaTvH rnepebie 6 Hell. 10 Mr/CyT. u B TajbHEHIeM
— 20 mr/cyT. 1o koHIIa ucciieqoBanus. OCHOBHBIM
3 pekToM Tepamnuu CIEAYeT CYUTATh MOJHOE HC-
ye3HoBeHUe npuctynos @OII, yMeHbIIEHHE YaCTOTEI
PELHIMBOB MAPOKCU3MAIIBHBIX aTaK U CHIXKEHUE MX
CYMMapHOH NMPOJOIKUTEIBHOCTH.

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

Pesynbrars! u nx o0cyxkaenue. B pesynsrare 2-neTHero
HaOroneHust 6onbHBIX I1 rpymIel, KOTOPBHIM POBOIU-
JIOCh KOMOMHMPOBAHHOE JICUCHUE aTOPBACTATUHOM, Y
6onmpHBIX IBC BBISBICHO YMEHBIICHHE KOJIUYECTBA
noBTOPHBIX MpHUcTyoB PIT no cpaBHeHuto ¢ [ rpymnmoit
OOMNBHBIX, HE MPUHUMABIIHX aropBacTaTyH. [Tapokcus-
Mbl OI1 B I rpymie k 6-My MecsIly perucTpupoBaJIHCh B
25% cnydaeB, a K KOHITy HaOkoieHu s - B 32% citydaes.
Bo Il rpymime O0JbHBIX K KOHITY UCCIIECIOBAHUS TIOBTOP-
ubie ataku OI1 nabmonanuces B 14% ciryuaes.

AHanu3 TMHAMHUKH YPOBHSI JIMITUIOB B KPOBH Ha (pOHE
JICUEHUS HE BXOJIWII B 33/]a4y JIAHHOTO MCCIIEI0BAHUSL.
Crnenyer OTMETUTH, YTO B HCCIEIYEMBIX I'pyImax
YPOBEHb XOJECTEPHUHA JIMIIONPOTEUHOB HU3KOM
IJIOTHOCTH 3HAYUMBIX U3MEHEHUH 110 CPAaBHEHUIO C
UCXOJIHBIM HE MpEeTepIeBal.

OXoJornyeckue MnokasaTesld TakKe CyIIeCTBEHHO
HE U3MEHSUINCh Ha MPOTSHKEHUH HccieloBaHus (He-
3HAYUTEIBHO OTKIIOHSJIUCH OT HOpMBI). [Ipoananu-
3UPOBAHO OBUI JIM MCXOJHBIN YPOBEHb XOJIECTEPUHA
(HM3KOM U BBICOKOH IUIOTHOCTH) PA3JIMYHBIM B TPYII-
max ¥ BIUsUI 14 Ha Bo3HUKHOBeHue DII. [TogooHoit
B3aMMOCBSI3U HE OOHAPYKEHO.

Tabnuya. [Junamura sxoxapouepaguueckux noxazamenet ¢ 1 u Il epynnax

I rpynna II rpynna
Iloxa3arenn
HCXOAHAS 24 mec. HCXOTHAs 24 mec.
JITI, MM 442438 41,7+1,2 43,843,7 40,8+1,5
JOKKJIP, MM 63,2+5,8 59,3+3,9 62,144,1 60,2+3,7
DB, % 39,3+4,7 43,4+3,8 39,8+4,2 41,94+4,1

[Tosy4yeHHsle B X0J€ UCCIIEI0BAHUS PE3YIbTATHI yKa-
3bIBAIOT, UTO IPUMEHEHUE aTOPBACTATHHA YMEHBIIACT
3mH30/161 Mapokcu3MoB PI1 y OOTBHBIX XPOHHYECKOH
UBC. JlelicTBue Tepanuy CTaTHHOM He OBLIO CBS3aHO
C YPOBHEM JIMIIUJIOB B KPOBU KaK B Hadalle, TaK U K
KOHILY UCCJIEI0BaHUSI.

[IpenmMy1iecTBO KOMOMHUPOBAHHOTO JICUCHUS aTOP-
BAaCTaTUHOM OINOCPEOBAHO BBIPAKEHHOM TUIEHOTPOII-
HOM aKTUBHOCTBIO. BO3MOKHO, YTO BO3HUKHOBEHHE
peunanBoB DI BhI3BaHO TMITOKCHUEN, HAPYLIEHUEM
ANEKTPOPHU3UOIOTUIESCKOTO CTaTyCa JIEBOTO TIPeicep-
Jus B pesynbrare npuctynoB DI u cyOxkmmHnYecKoro
Teuenus: MBC.

Kpome HenpsiMoro aHTHapUTMHUYECKOTO AEHCTBHS KOM-
OMHHMPOBAaHHOE JICUCHUE aTOPBACTATUHOM, BEPOSITHO,
MMEET NPSMbIC aHTHAPUTMHUIECKHE P(EKTHI B pe3yIib-
Tare BO3AEHCTBYUS Ha EKTPHYECKOE PEMOEIIUPOBAHUE
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MpefcepaAnii, N3MEHsIsl CTPYKTYpHO-(pYHKIIMOHATIbHBIC
napameTpbl MUOKap/a 1 (PU3UKO-XUMHUYECKUE TaHHbBIC
KJIETOYHBIX MEMOPaH C OBPEKICHUEM TPaHCMeMOpaH-
HBIX CBOMCTB HOHHBIX KaHAJIOB.

MexaHU3MBbl, TOCPEICTBOM KOTOPBIX CTaTHHBI CIIO-
COOCTBYIOT MpPENOTBPAIICHUIO MapOKCU3MaIIbHBIX
arak @II, HenocrarouHo n3ydensl. Cieayer oTMe-
TUTb, YTO PE3YJIbTAThl HACTOSIIETO HCCIIEOBAHUS
OCHOBAHBI HAa HEMHOTOUHCIIEHHOM Marepuaie. Tem He
MeHee, MO)KHO KOHCTaTHPOBATh, YTO HEJTUITUIHBIE A(-
(exTBI mpenapaToB 3TOW TPYMIBI BECbMa 3HAYNMBI.

BerlensnoxkeHHOe CBUAETEIBCTBYET, YTO UCIIOIB30-
BaHME aTOpPBAaCTaTHHA B KOMOMHUPOBAHHOHN Teparvu
CHOCOOCTBYET Kak MpO(UIAKTHKE Pa3BUTHS PHCKa
MOBTOPHBIX NpHrcTynoB DI, Tak 1 uX npenoTBparie-
HUIO C IIeJIbI0 COXPaHEHUsI CHHYCOBOTO pUTMa Mociie
YCHENHOW Kap/INOBEPCHUH.
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TakTrka KOMOMHUPOBAHHOTO JICYCHUS] AHTHAPHUT-
MHYECKHX areHTOB aTOPBAaCTaTWHOM CYIIECTBEHHO
yYMEHBIIIAeT 4acTOTy apokcu3MoB y 60mbHbIX MBC 1o
CPaBHEHHUIO ¢ Tepanuel 6e3 MPUMEHEHHS CTaTuHa. DTO
yKa3bIBaeT Ha YP(EKTUBHOCTh TPUMEHEHUSI aTOPBACTa-
THHA, YTO JJaeT HaM TPaBO PEKOMEHJIOBATH ero Oolee
HIMPOKOE NPHMEHEHNE B KIIMHUYECKON MPaKTHKE ISt
JICYCHUsI OOJTbHBIX (PUOPUILISIIIUCH TIPEICepIHi.
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SUMMARY

THE EFFICASY OF ATORVASTATIN IN THE
CASE OF PAROXISMAL ATRIAL FIBRILLA-
TION IN PATIENTS WITH ISHEMIC HEART
DISEASE

Dundua G., Abuladze G., Jinjolia N., Nebieridze M.

Institute of Cardiology, I Clinical Hospital “LTD
Clinical of Cardiology”, Tbilisi

The purpose of the study was to estimate efficiency of
atorvastatin in complex treatment with antiarhythmic
drugs on the background of ischemic heart disease in
patients with paroxysmal atrial fibrillation (AF). The
investigation was conducted on 65 patients (37-72
years old) during 2 years. Two groups were composed.
The first group included 28 patients who underwent
anta rhythmic treatment on the background of stan-
dard therapy. The second group was composed of 37
patients who underwent combined treatment with
therapy by atorvastatin 10-20mg daily dose.
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During period of investigation AF was observed in
32% of patients in the I group and in 14% of patients
in II group. It was revealed that the complex therapy
with atorvastatin minimizes the episodes of AF.

Key words: Ischemic heart disease, paroxysmal fibril-
lation, treatment, atorvastatin.

PE3IOME

YODOEKTUBHOCTb ATOPBACTATHHA B JIE-
YEHHUU BOJIBHBIX IMMAPOKCHU3MAJIBHON
®OPMOUN GPUBPULIALVU ITPECEPIUAN HA
®OHE UIIEMHWYECKOMH BOJIE3HH CEPILA

dynnya I.U., Adynranze I.B., Jzkunxxonus H.P.,
Heounepunze M.HU.

HUU kapouonoeuu I'pysuu, I knunuueckas bonohuya
«000 kapouonoeuueckas Kiunukay, Tounucu

Knuanveckue 3QeKThl CTAaTHHOB B JICUEHUH 0OJIb-
HBIX MapoKcu3MaMu (GUOPWILISIIUN Tpecepanii
00yCIIOBIIEHBI HE TOJBKO HMX JIUIHJICHHKAIOIIHM
neficTBHeM, HO M OoJiee BBIPaKCHHBIMH HEJHITH/I-
HbIMH (TIefioTponHbIMH) dhdekTamu. MexaHusm
JeHcTBHS TIEHOTPONHBIX 3()(EKTOB ClIOKEeH U He
JI0 KOHI[a U3y4YeH.

B cBs131 ¢ 9TUM aKTyaJieH MOUCK HOBBIX CXEM JICUCHHS
JUTS COXPaHEHUsI CHHYCOBOTO PHTMa TIPH TTapOKCHU3-
Max pubpmusinun npeacepauii (OIT) mocne ycnem-
HOH KapJUOBEPCHH.

Lenbio nccrnenoBanus SIBUIIACH OLeHKa 3()(HEeKTHB-
HOCTH aTopBacTaTiHa B KOMOMHHUPOBAHHOM JICUCHUH
MapOKCH3MOB (UOPHIUTALIUMY Tpencepanii Ha (oHe
WIIEMUYECKON OO0JIC3HU Cep/Iiia.

[IpeacraBieHbl pe3ynbTaThl IBYXJIETHETO HAOIOIE-
HUs 33 65-10 OOJILHBIMU B BO3pacTe oT 37 70 72 JieT.
B cooTBeTCcTBUM ¢ METOAUKOI JI€UEHUS OBIIIA COCTAB-
nensl aBe rpynibl. bonsHbie [ rpynmb! (28 00IbHBIX)
MOJTYyYalii MO KUBAIOIIYI0 aHTHAPUTMHYECKYIO
Tepanuio Ha (JoHe CTaHIAPTHOTO JieueHHs. BombHBIM
IT rpynmst (37 GONBHBIX) MPOBOIUIOCH KOMOWHH-
pPOBaHHOE JICYCHUE C TIPUMEHEHHEM aTopBacTaTUHA
(10-20 mr/cyr).

Pe3ynbrarsl Hcce10BaHNs HOKa3alIH, YTO HAPOKCH3-
Mmbl @IT B I rpynme 6onbHBIX Habmonamuck B 32%
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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ciyuaes, Bo Il rpynme 6onbpHbIX — B 14% ciiydaes.

BrsiBrieHO, 4TO KOMOMHHPOBAaHHOE JICUCHUE aTOpBa-
CTaTUHOM CIIOCOOCTBYET KaK MPOQHIAKTUKE Pa3BH-
THs pucka npuctynos @II, Tak u ux npegoTBpalae-
HUIO, COXPAaHsIsl CHHYCOBBI PUTM MOCJIE YCIEIIHON
KapAMOBEPCUH.
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JABUT'ATEJIBHBIE OCOBEHHOCTH HEPBHO-MBIIIEYHOI'O AIITIAPATA
N MAKCUMAJIBHASA PABOTOCIIOCOBHOCTB CIIOPTCMEHOB

Cyaaoepunze! I /1., @eposin? J.B., Kokana® JI.9.

YT6unuccruii 2cocyoapcmeennviii MeOUYUHCKUL YHUBEPCUME,
Ooenapmamenm GYHKYUOHAIbHOU Mopponocuu, *Meouyunckuil yenmp «Buomeoy,
SUncemumym meouyunst ce. Llapuyor Tamaper IHampuapxuu I pysuu

CropT BBICIINX JOCTIKEHUH TPEOyeT OT CIIOPTCMeE-
HOB MaKCHUMAaJIbHOTO TPOSBIICHUS Pa3TUYHBIX JIBU-
raTelbHBIX KAueCTB: CKOPOCTH, CHIIBI U CKOPOCTHO-
CHJIOBOY BBIHOCJIHBOCTH, 00€CIIEUMBAIOIINX BHICO-
KUW COpeBHOBATENbHBINA pe3ynbTaTr. Kak n3BecTHO,
TIpeAesbHbIEC HAarpy3KH YacTO COMPSIKEHBI C HATMIAEM
M30BITOUYHBIX PEAKINH (PU3HOIOTHUECKUX CHCTEM,
YYacTBYIOIINX B YHEProoOecreueHn! opraHu3mMa Ha
Bcex (DyHKIIMOHANBHBIX ypoBH:X [1,3,8-10], uTo 3a-
TPYIHSET aJanTaIfio OpraHu3Ma K MaKCHMaTbHBIM
Harpy3KkaM ¥ He 1aeT BO3SMOKHOCTH YITyHYIITUTh CTIOP-
TUBHBIE TIOKA3aTEIH, & B PSIE CITy9aeB U CHIKAIOT UX,
YXyAIIas COCTOSHUE 3I0POBBS CIIOPTCMEHOB.

HanpaBneHHOCTh pa3BUTHA JBUTATENBHBIX KadeCTB
omnpexaensieTcss B OonbIel Mepe TeHEeTHYECKUMHU
WHIWUBHUAYAaJIbHBIMH OCOOEHHOCTSMH HEPBHO-
MBITIIEYHOTO aIapara opranmsMa [4,6,7]. OgHako
erle HeW3BECTHO, Kakue (PyHKIIMOHATHHBIE Tepe-
CTPOMKHU MpeTeprieBaeT HEPBHO-MBIILIEYHBIN arnmapar
(HMA) cnopTcmena, 00eCIeunBaOIINi MaKCH-
MaJbHOE TMPOSBICHUE CKOPOCTH, CHIIBI, CHJIOBOH U
CKOPOCTHO-CHIJIOBOH BBIHOCITHBOCTH.

Lenpro mccinenoBaHus SBWIOCH H3ydeHUE (PYHK-
[MOHAIBHON MEPEeCTPONKH IBUTATENbHBIX €TUHUI]
MOTOHEWPOHHOTO ITyJa B MPOIECCE TPEHUPOBOK.

MarepuaJj u MeTobl. B ucciieoBaHusIX TpUHUMAIN
y4acTHe MPEeACTaBUTENN CKOPOCTHBIX, CKOPOCTHO-
CWJIOBBIX, CHJIOBBIX BHJIOB CIIOPTa, a TAKXKe CIIOPT-
CMEHBI, pa3BUBAIONINE BHIHOCIUBOCTEL. Bcero
obcnemoBanbl 164 cropremena (120 myxauH u 44
JKEHIIMH), KOTOPbIE B MOMEHT BpadyeOHOTO KOHTPO-
71 OBUTA TIPAKTHYECKU 37I0POBHI M HUKAKHX Kallo0
He TIpeabsaBisuii. VX QyHKIIMOHAaIBHOE COCTOSHUE
OBLITIO OTICHEHO KaK YIOBIETBOPUTEIFHOE M XOPOIIIee
10 OOMIETPUHATHIM KPUTEPHSIM, TIPEAYCMOTPEHHBIM
CTAaHAAPTHBIMUA METOJAaMHU (MEIWIIMHCKHUHA M CTIOp-
TUBHBIN aHAMHE3, I3MEPEHUE POCTa U BECa, OTIpeie-
JICHHME YacTOThI CEP/IEIHBIX COKPAIIEHUH, N3MEpEHNE
apTepruasbHOTO JIaBIIEHUS, OMPEeTIeHNEe YacCTOThI
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JBIXaHUS W JKAU3HEHHOW €MKOCTH JIETKUX, TUHAMO-
METpH:I, KOOpAMHAIIMOHHBIE TPoOBI Pombepra, mpoda
[lITanre ¢ 3amep kKO IBIXaHUS, KOMOMHUPOBAHHAS
npoba JleryHoBa, mpoba ¢ HaTyxuBaHueM DidKa u
broprepa, MogudunupoBaHHas opToCTaTHIECKast
npoba Croiima, nanekc Pydre, amexrpokapauorpa-
b, KITHHAKO-OMOXUMUIEeCKIe MeTonI) [1,6].

OcHOBHas Macca CIIOPTCMEHOB ObLIa B BO3pacTe
17-25 net (94,5%), ocTanbHBIE BO3PACTHBIE TPYTIITHI
(mo 15 u 6oree 25 neT) OTHOCUTETHHO MAIOUHCIICHHBI
(cooTtBercTBeHHO, 3,1% 1 2,4%).

B nccnenoBanuu yuacTBOBaM CHIOPTCMEHBI COOPHBIX
koMmaHn [ py3un. CTak 3aHATHN CIIOPTOM Y 00CIeo-
BaHHBIX COCTAaBIISUI, B cpeaHeM, 9,5+4,8 meT.

OOcnenoBaHHBIE CIIOPTCMEHBI MPEICTABIISIIA CJIe-
JIYIOIIIME BUIBI CIIOPTA: PA3BUBAOIIHE BEIHOCIUBOCTh
— Benocnopt-mocce (17,7%), nnaBanue (35,4%).
CKOpOCTHBIC BHJIBI CIIOPTa MPEJCTABICHBI JIETKO-
atnernyecknuM (21,3%) 1 BeTOCUTIETHBIM CIIPUHTOM
(13,4%). CxopOCTHO-CHIIOBBIE BUIBI TIPEICTABICHBI
MeTaaneM (4,9%) — nerkas arnernka. CUIIOBBIC BUIBI
TIPEICTaBIEHBI TSKEIOH aTieTuko (7,3%).

WccnenoBanusi CIOPTCMEHOB MTPOBOAMIINCH B IO~
TOTOBUTEIHFHOM W COPEBHOBATEIHHOM IEPHOIAX
MOATOTOBKH B TEYEHNE TOAWIHOTO ITUKITA (TIOITOTOBH-
TEIBHBIN TIEPHO]T - OKTIOPh-MaPT, COPEBHOBATEITHHBII
- ampeb-HIoJIb).

OyHKIIMOHAIBHOE COCTOSTHHE TIepU(PEPUIECKOTO
3BEHA HEPBHO-MBIeYHOTO armmapara (HMA) crop-
TCMEHOB OIIPENEISIOCh METOIOM JIEKTPOCTHUMYIIS-
IIHOHHOU 3JIEKTpOMHUOTpadud, IPU KOTOPOH OICHH-
BaeTCs HEPBHO-MBINIEYHAS Tepenada, 3aBUCSIIasL
OT TPECUHANTHYECKNX W CHHANTHYECKUX 3BEHHEB
MOTOPHOU equHUIIEI [2,6,11-14].

C TOMOIIBIO CTUMYITSIITHOHHOM JIEKTpOMHOTpaduH
(OMI') [2,14] antmapaTHO-TIPOTPAMMHBIM KOMIIJIEK-
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com Keypoint System (Medtronic, CIIIA-/anus),
paszapaxaics 6oJsibiieOepiioBbiii HepB (n.tibialis)
B 00JIaCTH TOJKOJEHHON SIMKU. BuomoTeHInaib
CHHUMAJIHUCH C TOMOIIBIO MHOTOPAa30BbIX B BUAC MTPA-
MOYTOJIBHBIX OJIOBAHHBIX IMJIACTUHOK-3JICKTPOJO0B
pasmepoM 6x12 MM, PUKCHPYEMBIX C IOMOIIBIO
JICHKOTLIACTBIPS IMTPU MEKIICKTPOTHOM PACCTOSHUU
B 20 MMm.

QuxcupoBasn Ouo3IexTpuyeckuii M-otser (cTpo-
ro J03UPOBAaHHOE, IpaJlydpOBaHHOE MO YAaCTOTE
UEKTPUUECKOE pa3pa’keHHe JIBUraTeIbHBIX BOJIO-
KOH HepBa). M-0TBET BO3HMKAJ MPHU Pa3pakeHUU
nepuepuvecKoro HepBa U paccMaTpPUBAJICS Kak
pe3yabTaT CIOKEHHUs MOTEHIINAIOB JIeHCTBUS JIBU-
rarenbHbIX enuHull ([1E), Bo30yXTaronumxcst mouTu
oHOBpeMeHHO. [1yis BbisiBIeHHsT (QYHKIMOHAIBHON
BO30yIMMOCTH OBICTPBIX U MeieHHBIX JIE, maOuib-
HocTh HMA onpesiensinach B AByX pexkUMax pasapa-
YKAIOIIEro TOKAa: MaKCUMaJIbHOM, MPEBBIIIAONIEM B
3 paza peo0a3y, u cynpamakcumaibHoM — Ha 30-50%
BBIIIIE MaKcUMaIBHOTO. [10 BenmnuuHe pedpakTepHbIX
neproioB Tu¢GEepeHIIUPOBATUCH OBICTPBIC U MEJI-
JIEHHBIE JBUTATENbHbIC €UHUIIBI, COCTABISIONINE
M-ortBer. [IpruMeHeHHE pa3INYHBIX Pa3ApPaKaAOLIIUX
CHJI paslieNisieT HU3KO- U BbIcOKonoporoseie J[E 1o
CTETEHH UX BO30YIMMOCTH.

JIMUTEeNnbHOCTH pa3apakarolero HMITyJibca paBHsI-
nack 1 mc. YacToTa pa3apaxeHus BapbUpoBaia OT
1 mo 150 mmm/c mocienoBareibHO, Yepes Kax/ble
10 umr/c. IHTEHCUBHOCTh MMITYJIbCA M3MEHSIACH
ot 0 10 250 B. B xaxmoi cepuu paszapakeHue mpo-
BOAIMIIOCH B TeueHue | c. MHTepBan MexIay cepusiMu
cocrapysin 10-15 c. M3smenenust amrunTyasl M-oTBeta
(HUKCHpOBaNUCh B 6-8-1 TIOCIIEA0BATENIBLHBIX MPO0ax.

MaxkcumanbHas ¢uznueckas paboTocrnocoOHOCTh
OTIpeieNsIach C MOMOIIBIO CTYTIEHYaTO-HApaCTAIOIIeH
Harpy3KH JI0 OTKa3a Ha Benmodpromerpe «Monarky»
[10,1,6,9] B peskume mogaepxkanus ckopoctu 60-100
000pOTOB B MHUHYTY, HauMHas ¢ Harpy3Kku 1,5 kr Ha
KOJIECO B TeUYEHHE 2-X MHHYT, ITOBbIIIAA KaXXJbIC 110~
cieqyromme 2 MUHYThI Harpy3ky Ha 0,25 k.

Craructudeckas oOpabOTKa MOITYYECHHBIX AaHHBIX
MpOBE/ICHA B AIEKTPOHHBIX Tabnuuax Excel ¢ momo-

B0 KOMIUIEKTA MIPUKJIAAHBIX Iporpamm [5].

Pesyabratel u ux odcyxnenue. Kpurepun oreHok
HaJIeKHOCTH (DY HKIIMOHUPOBAHHST HEPBHO-MBIIIICYHOM
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nepeiady B 3aBUCHMOCTH OT MAKCHMAJIBHOTO MPOSIB-
JICHUS Pa3TIMYHbBIX JIBUTATEIbHBIX KAY€CTB BHISIBHIIH
clieyronee:

svicokas Hadexcnocms (QyHKIMoHupoanuss HMA
IpU TECTUPOBAHUHM CKOPOCTHBIX M CKOPOCTHO-
CHJIOBBIX JIBUTATEIBHBIX Ka4eCTB XapaKTepPH3yeTCs
CTaOMIBHOCTBIO aMILTUTY/IbI M-OTBETOB B CEpUH ITPU
yactoTte pazapaxeHust Hepsa ot 100 mo 140 ummn/c.
[Tpu M3yueHn CUITOBBIX ABUTATEIBHBIX KAYECTB, CBSI-
3aHHBIX C BBIHOCIMBOCTBIO, OHA MOJKET KOJIeOaThCs
ot 80 g0 100 ummn/c;

CPeOHsisl HA0EeHCHOCMb TBUTATEIIBHBIX Ka4eCTB, CBSI-
3aHHBIX CO CKOPOCTBIO - YaCcTOTa pa3Apakarollnux
umMnynbeoB coctaniger 80-100, mpu TecTHpoBaHUU
CHJIOBEIX KauecTB — 60-80 umri/c;

HU3ZKASL HAOEICHOCb CKOPOCTHBIX JIBUTATEIbHBIX
KauecTB Konebsercst or 50 10 80 umrr/c, mpu TecTH-
poBaHMU CHIIOBBIX KauecTB — OT 40 10 60 umri/c.

ITepexpectnas uHHepBauus JE MOTOHEHPOHHOIrO
myJia JONMyCKAaeT HampaBieHHYI0 mnepectpoiiky JIE
MOJI BIUSIHUEM CHEIU(PUISCKON (PU3MUECKON Tpe-
HUPOBKH.

Ecnu cKOpoCTH COOTBETCTBYET BBICOKASI YACTOTHAS
XapakTepucrtuka M-oTBeTa HU3KO- U BBICOKOBOJIBT-
HbIX /IE B coueTaHuu ¢ KOpOTKOM MPOIOJKUTEIBHO-
CTBIO HX pepaKTepPHBIX IEPUOIOB, TO CUIIC a/ICKBAT-
Ha BBICOKAsl 4aCTOTHAsl Xapakrepucrtuka M-orsera,
0co0eHHO BBICOKOBOJBTHEIX JIE B coueranuu c
VIUITMHCHHEM peQpakTepHBIX MEPUOJOB HU3KO- H
BbIcOKOTIOporoBbIx [IE (Tabnumna 1).

B Buaax cropra, B KOTOPBIX pa3BUBACTCS CHIIOBAS
BBIHOCJIMBOCTD, ITIOBBIIIACTCS Ha6I/IJ'IBHOCTI) HU3KO- 1
BBICOKOIIOPOT'OBBIX 6I)ICTpI)IX 1 0COOEHHO MCIJICHHBIX
JE, XoTs1 BeICOKasi pabOTOCTIOCOOHOCTH MOKET 00e-
CIICYMBATHCS U CPETHUM YPOBHEM (DYHKIMOHAIBHON
noasmkHocTH HMA.

Pa3BuTHE CKOPOCTHO-CHIIOBOI BBIHOCIHMBOCTU CO-
YeTacTCsd C IMOBBIILICHUEM ypOBHH J'Ia6I/IHI)HOCTI/I,
ocobenno MeeHHbIX JIE HMA, crmocoOGHBIX K 10-
CTAaTO4YHO 6I)ICTpI)IM 1 CUJIBHBIM BHCIIITHUM CKOpOCTHO-
CUJIOBBIM HpOHBHCHI/IﬂM.

B paznnuHbIX BUIaX CIOpTa CIeUQUYECKIA TPEHH-
POBOYHEIH Mporiece HanpasieHHo U auddepeHupo-
BaHHO IIepecTpauBacT cTpykTypy J.E MOTOHEHPOHHO-
o 1myJa, oOyCJIOBJIMBasE XapaKTePHbIE OCOOCHHOCTH
¢dyHkmoHansHoro cocrosuuss HMA.
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Tabnuya 1. Cpednue oannvle QyHKYUOHATLHOSO COCMOSHUSL HEPBHO-MBIULEUHO20 ANNAPAmMa CNOPmMCMeHos,
PA38UBAIOWUX PA3TUUHbIE O8UcamenbHble Kauecmsea (M+o)

Yacrora M-otBera, mym/c MpoaoKuTEILHOCTH Pe)PAKTOPHOTO
Buj cniopta n HEpHOLa, Me
MaxkcuMaabHbII Cynpamakcu- MaxkcumManbHbIIi Cynpamaxkcu-
peKuM MAJIbHBIA PeKHM pexuM MAJIbHBII PeKUM

Bexocniopr 29 88,6+18,6 85,6+16,2 22,442,03 24,0+1,70

- [I1occe

- CHpHHT 22 90,2+9.4 91,5£10,8 19,4123 19,9+1.40
Mnasarme 58 86,948,4 83,3+10,8 21,7+1,10 22,5+1,50

JI/ atneTnka 35 92,9+9,3 91,7+11,1 18,3+0,95 20,1+1,02

- CIIPUHT

- MeTanme 8 92,9+16,8 90,2+18.3 20,9+1,48 23,4+1,47
Trorenas 12 83,4+15,3 80,8+11,0 21,542,01 25,3+1,65
ATJICTHUKA

CpaBHeHHe TIoKa3arelieil MakcCHMaJIbHON paboTocIio- B psifie CIIy4acB BBISIBUIO CHUKCHHE IMpEAeIbHOM

coOHOCTH M QyHKIMOHATIBHOTO cocTosiHust HMA B paboTocrocoOHOCTH B COPEBHOBATEIBHOM MEPUO/IC
MIOATOTOBUTEIILHOM U COPEBHOBATEIHLHOM TEPUOIAX (Tabnuna 2).

Tabnuya 2. CoomuoweHue nokazamenell MAKCUMAIbHOU pabomocnocoOHOCMU CHOPIMCMEHO8
u noxkasameinetl, xapakmepuzyrouux desmenviocms HMA (M+c)

IIpoao/KUTEIbHOCTD
Yacrora M-oTBeTa, HMII/C

= MaxkcumaabHas pe()paKkTOPHOIro NMepuoaa, Mc

£ 0 0 - -
Bup ciopra % pa 0T0(c];l:Tc:) Hoery MaxkcumManbHbIi Cﬁ?ﬂa::::;“ MaxkcumaabHbIH C’;gf::{i‘:;“

= pexRuM peKUM

PeKUM peKUM
TE: 1 2 1 2 1 | 2 1 2
+

a 360’07 18,97 86,4+14,6 84,1+£16,9 22,04£2,3 24,0422

Benocnopr (n=29)

384,6* 322,9*
-Imocce b +13,36 +23,07
(n=16) (n=13)

99,1% | 80,3*% | 105,4* | 79,4* | 24.4% | 20,7* | 27,3* | 20,8*
19,1 | £222 | 152 | 164 | +2,0 | +1,8 | +1,7 | 1.2

a 245,1£16,14 92,4103 90,3+12,7 17,813 17,4+1,2
(n=22)
-CIIPUHT * * *
, ﬂi’zo ﬂg;z 100.8* | 773* | 984 | 858 | 204* 2;’1’12 215% | 182
: ’ 273 | 2107 | 2105 | 293 | %12 2 |48 | 212
m=9) | (n=13)
a 241,3+37,85 88.748.9 82.9412.4 21313 21,9+1,6
(n=58)
[TnaBanue 255,5% 228,9*

98,8% | 73,3% | 96,6% | 70,3* | 23,6* | 20,1* | 26,2* | 20,1*

bl 2003 22906 | oo 1 g0 | 1103 | 298 | £12 | 08 | £1.8 | £L1

(n=32) (n=26)

a 252(;9:3155)’09 89,3+10,7 91,0+11,6 18,1£1,2 18,4+1,3
JI/atneruka 276.4% 225.6%
CIPUHT 99,7* 81,1% | 103,2* | 79,4* | 17,4* 19,5% 17,3*% | 19,9*

b +5,65 +10,69
(n=17) (n=18)
npumenarue: nepevie 08¢ CMPOKU — OAHHbIE 8 HOO2OMOBUMETLHOM (@) U copesrosamenbHoM (b) nepuodax no02omoeKu.
Bepaghe 1 nomewens darnvle cnopmemenos, nobICUBUILX MAKCUMATLHYIO PADOMOCHOCOOHOCITb 6 COPEGHOBAMENLHOM
nepuooe no02omosKu, & 2paghe 2 — CHUSUBLULIX ee 8 IMOM Hce Nepuoo. 36e3004KOL OMMEUEHbL CIAMUCIUYECKU O0CHO-
BEPHbIE PATUYLSA MENHCOY NOKAZAMETAMU NOO20MOBUMETLHOZ0 U COPEBHOBAMEILHOZ0 Neptiodos (p<0,05)

494 | £77 | £10,4 |£113 | 0,6 | 1,2 | £12 | £1,0
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CHMXeHHEe MaKCUMaJIbHOW paboTOCIOCOOHOCTH Y
BCEX CIIOPTCMEHOB OBLIO COMPSIKEHO C YMEHBIICHH-
€M YaCTOTHOHM XapaKTEpPUCTUKU M-0TBETa HU3KO- U
BBICOKOBOJILTHBIX JIE y BCeX clIOPTCMEHOB. Y CIIpUH-
TEPOB, BEJIIOCUIIEIUCTOB U JIETKOATICTOB BO3pacTalla
MPOJOJKUTENLHOCTD pedpakTepHbIX a3z, B TO Bpems
KaK y JIpyI'MX OHa YMEHbIIIaJach.

Poct MakcumalibHO#M pabOTOCIIOCOOHOCTH Yallle Bee-
TO CBSI3aH C MOBBIIICHUEM JTA0MIBHOCTH YaCTOTHOM
XapaKTepUCTUKU M-0TBETa B IByX peKUMaX pasipa-
*aro1ero Toka. OHaKo y CpUHTEPOB, JIETKOATIETOB
pedpaKkTepHbIe IEPHOJIbI HU3KO- U BBICOKOBOJIBTHBIX
JE yxopaunBaymuce, 4TO, IO-BUJUMOMY, CBSA3aHO C
ydacTHeM B OMOIJIEKTPUYECKOM OTBETE MpEeUMyIlie-
ctBerHo ObicTpbix JE. YV mpencraButeneit npyrux
BHUJIOB CIIOPTA 3TH MEPUOABl YBEIUUUBAINUCH, YTO
CBHJICTEIHCTBYET O BKIIIOUCHUH B M-OTBET, MpenmMy-
IIECTBEHHO MEIJICHHBIX BhICOKOIAOMIBbHEIX JIE, 00-
JIAJA0IIUX JOCTAaTOYHON CHIIOM.

Takum 00paszom, ompeselieHHAas HANPaBICHHOCTD
TPEHUPOBOYHOTO Mporecca GOpMHUPYET COOTBET-
cTByIOIM (QpyHKIIMOHANBHBINA cTepxkenb JE, cro-
COOHBIN 00eCTIeUUTh KOHKPETHBIH BUJI MAKCHMAITLHOM
paboTOCIOCOOHOCTH.

CHmXeHne MaKCUMaJIbHOM pab0TOCIIOCOOHOCTH, T10-
BHUJIIMOMY, CBSI3aHO C Pa3HOHANPABICHHOCTHIO TpE-
HHUPOBOYHOTO MpOoILEcca Ha 3aKIOUUTEIILHOM 3Tarle,
YTO PSHUHTEIPUPYET aJICKBATHBIA (PYHKIIMOHATHHBIN
crepxkenb JIE, HeoOX0MMMBIi JIJ1s1 HAUBBICIIICH pabo-
TOCTIOCOOHOCTH.

HenocpencTBeHHbIH TPOOHBIN SKCTIEPUMEHTATBHBIH
[IepEeBOJl MAKCUMAJIbHOM CHIIOBOW BBIHOCIHMBOCTH
(popmupyeMBIii B TONTOTOBUTEIEHOM IIEPUOJIE CIIOP-
THBHOM MOJTOTOBKH) B MaKCHMaJbHYIO CKOPOCTHO-
CHJIOBYIO BBIHOCIIUBOCTD (OMPEAETISAIONIYIO TPEaeIIb-
HYIO CHEIHaIbHYI0 pabOTOCIIOCOOHOCTh B COPEB-
HOBAaTEJIbHOM IEepHosie) y 26-U IIIOBI[OB BBISBUI
CHIDKEHHE CyMMapHOW MOIIIHOCTH paboThl Ha 5,1%.
B nepeBone na gucranmuio 200 M cmOpTCMEHBI IPO-
urpeiBaiu cede 0,6-1,7 cek. [Ipu 3ToM oOparaer Ha
ce0s BHUMaHHE TO 00CTOSTENBCTBO, YTO CLIOPTCMEHBI
UMeNH CpefHuii ypoBeHb JadbmwibHoCcTH JJE HMA,
KOTOPBIii, 0O4eBHJIHO, ObLT O0JIee a/IeKBaTeH CUIIOBOMY
xapakTepy padoThl.

dakTopoM, TUMUTHPYIONIMM (U3UUECKYI0 paboTo-
CIIOCOOHOCTB CIIOPTCMEHA, KaK MOKa3aJIi HCCIIeI0Ba-
HUS 3JICKTPOCTUMYJISIIUOHHON 3JIeKTpoMUorpaduu,
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MOXeET OBbITh HH3Kasi CTENEeHb HAJACKHOCTH (QYyHK-
nuoHuposanust HMA (ycTOWYMBOCTD aMIUTUTY/IbI
M-otBeTa cHuxanach Ha 10-15 umri/c).

K panaum cumntomam neszagantaiuu HMA crnenyet
TaK)kKe OTHECTH PE3KOE MOBBIIICHUE TOHYCA MBIIIII,
YXyIIICHUE UX YIIPYTO-B3KUX CBOMCTB.

Takum 00pa3zom, mpu 00CIEOBAaHUH CIIOPTCMEHOB
Ha BCEX 3Tanax TPEeHUPOBOYHOIO Ipolecca 0coboe
3HAYEHUE CIIEAYeT MPHIaBaTh COOTBETCTBHUIO aKTHB-
HOM CTPYKTYpBI olpeieneHHbIX /IE MOTOHEHPOHHOTO
MyJa XapakTepy TPEHHPOBOUHBIX HArPy30K.

HeobOxomumo takxke mquddepeHIpoBaHHO OIICHUBATh
¢dynxmonansHoe cocrosiune HMA B cooTBeTCTBUM €
KOJINYECTBEHHBIMHU U Ka9€CTBEHHBIMU OCOOEHHOCTSI-
MH TECTUPYIOUIMX MPeAeIbHBIX HAarpy30K, KOTOpbIE
JOJDKHBI OBITH aJIeKBaTHBI Pa3jMYHbIM MEPHOAAM
CIIOPTUBHOH noarorosku. He cienyer npuMeHsTh
yIOpaKHEHWH, JABUTaTeNbHAs HANpPaBIEHHOCTh KO-
TOPBIX HE a/IeKBaTHa XapakTepy pa3BHBAeMOIo Ha
JTAaHHOM 3Tare CIOPTUBHOM MOJTOTOBKM KayecTBa.
[Togo6HbIe yripa)KHEHUS TPUBOIAT K QYHKIIMOHAIb-
HOMY HapylIlIE€HHUIO ABUraTeabHoN cTpykTypbl HMA,
YTO OTPUIIATENIBHO OTPA3UTCA HAa MaKCUMaJIbHOM
MIPOSIBIIEHUH KOHKPETHOTO BHUJIA MpeesIbHOM pabo-
TOCIOCOOHOCTH.

HOZ[ BJIMSIHUCM HAIIPaBJICHHOTO TPEHHUPOBOYHOT'O
npoiiecca Mpoucxoaut audhepeHInpoBaHHas KOMOU-
HallMUOHHAs MCPETPYHITMPOBKA ABUTATCIIBHBIX CIMHUILL
HMA, 4To B 3HAUMTEIILHOM CTEIIEHU 00ECIICUYnBaCT
MaKCUMAJIbHOC PAa3BUTUC TOI'O WJIX MHOTO ABUT'ATCJIb-
HOTO KauecTBa.

ITpu pasBUTHU MPEACTHHBIX CKOPOCTHBIX HArPy30K
PEKPYTUPYIOTCS IPEUMYIIIECTBEHHO HIU3KOMTOPOTOBBIE
osicTphie JIE, oOnaaronue BBICOKOH ()yHKIIMOHAIb-
HOM aKTUBHOCTBIO, KOTOPBIE B KOHEYHOM HTOTE 00€-
CTICYMBAIOT PA3BUTHE MAKCHMAJIbHBIX CKOPOCTHBIX
KA4yeCTB.

Pa3BuTHe MakcUManbHOMN CHIIBI CBSI3aHO C Tpeoda-
JAIOIINM 00BETUHEHUEM HU3KO- U BHICOKOTIOPOTOBBIX
MeuIeHHbIX [IE, KOTOphIM CBOWCTBEHEH KaK BBICOKHIA,
TaK U CPEJHUN YPOBEHB JTa0UIIBHOCTH.

YcenemrHoe BoCOUTaHUE MaKCHUMaJlbHOM CUJIOBOM
BBIHOCJIUBOCTH 0OJIEE€ BCETO 3aBHUCHT OT BBEICOKOM
Na0UIPHOCTU HHU3KO- M BBICOKOBOJIBTHBIX OBICTPBIX
u meaeHubix J[E.
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Pa3Butre MakCHMaJIbHONH CKOPOCTHO-CHUJIOBOM BBI-
HOCJIMBOCTH COIPSDKEHO C MHTErparueil ObICTPhIX
U MEJUICHHBIX, HM3KO- U BBICOKOBONETHBIX [IE, 00-
JIaJaI0IIUX BBICOKOH JTa0UIBHOCTBIO.

MakcuMmasbHas CHIIOBast BHIHOCIHUBOCTh MOXKET ObITh
o0ecrieyeHa, TaKkke, U CPEAHUM ypOBHEM JaOWIIb-
noctu JIE HMA.

JIMTEPATYPA

1. Ayxanee 2.U., Sxynos P.A., Pomanos K.II.,
XacanmmH W.51. KommekcHoe uccnenoBanue (QyHK-
LHOHAIBHOTO COCTOSIHMS criopTcMeHoB. [lenaroruko-
TICUXOJIOTUUECKHE U MEAMKO-OHONIOTTIECKUE TIPOOIIEMBI
¢dm3nueckoit KynsTypsl 1 criopta 2009; 10 (1): 95-98.
2. Toponuuues P.M., ®omun P.H., Auapusuona E.1O.
OnekTpoHelpoMuorpaduueckue nokasaresiv Gusu-
YeCcKoi paboToCnocoOHOCTH UenoBeKka. Marepuasl
Bceepoccuiickoii kKoHpEpEHIIMU ¢ MEKITyHAPOAHBIM
yuactueM «MeauKo-(pU3HOIOrHIecKUue MpoOIeMbl
JKOJIOTMU YeIoBeKay. YiubsaHoBcK: Yal'Y; 2007: 64.
3. Nopnanckas @.A., KOmunnesa M.C. MoHuTopuHT
37I0pOBbs ¥ (DYHKIIMOHAILHOM MOATOTOBIICHHOCTH BbI-
COKOKBaJIM(HUIIMPOBAHHBIX CIIOPTCMEHOB B IpOLIECCE
yueOHO-TPEHUPOBOYHOMN PaOOThI M COPEBHOBATEIILHOM
nesirenbHocTH. M.: CoBerckuii criopt; 2006: 183.

4. Kopsk F0.A. OyukinoHanbHbIE CBOMCTBA HEPBHO-
MBIIICYHOTIO aIlrapara 4€JI0BEKa IIpuru MOBBIIIICHHON 1
MMOHMKCHHOMW Harpy3ke. ABroped. aucc. .. I-pa OHoJL.
Hayk. M.: 2006; 15.

5. Jlanau C.H., Yyoenko A.B., baowu [1.H. Crarucruye-
CKHE METO/IBI B METMKO-OMONIOTHYECKUX UCCIICIOBAHMSIX
¢ ucnonb3oBanueM Excel. Kues: Mopuown; 2000: 320.
6. Maxkaposa [ A. CnoptusHas MmeauiuHa. M.: 2004;
261-278.

7. Herpeba A.U. Crietprieckue U3MEHEHHs CKOPOCTHO-
CUJIOBBIX BO3MOYKHOCTEHN CKEJIETHBIX MBILLIL] O] BITUSIHU-
€M TPEHHPOBKU B M30TOHUYECKOM M M30KHHETHYECKOM
PEKIMAaX MBIIEYHOTO COKPALICHUS ¥ TIPH THIIOKUHE3WH.
Agroped. mucce. .. kaug. ouoi. Hayk. M.: 2007; 14.

8. PoctoBuer B.JI., Kpamyk I1.B. Jlunamudeckas
QJICKTPOCTUMYJIALIUA - C')KCHepI/IMeHTaHI)HI)Iﬁ METO
MOCTPOCHUA MOJACJBbHBIX XaPaKTCPUCTUK BBICOKO-
KBaJM(UIIMPOBAHHBIX CIOPTCMEHOB. BecTHHK criop-
TUBHOM Hayku. M.: 2006; 1: 13-18.

9. Conbkun B.Jl. ®usnueckast pabOTOCIIOCOOHOCTH
W 9HEproodeceueHne MbIeYHOH (PYHKIIMH B TIOCT-
HaTaJIbHOM OHTOTeHe3e uesoBeka. Pu3nonorus
yenoseka 2007; 33(3): 81.

10. Astrand P.O. Textbook of work physiology. 2nd.

© GMN

ed. New York: 1977; 681.

11. Courtine G., Harkema S., Dy C., Gerasimenko
Y., Dyhre-Poulsen P. Modulation of multisegmental
monosynaptic responses in a variety of leg muscles
during walking and running in humans. J. Physiol.
2007; 582 (Pt. 3): 1125-39.

12. Gorodnichev R., Petrov D., Fomin R. Parameters
of motor-evoked potential under magnetic stimulation
in athletes of various qualification. European Col-
lege of Sport Science: Book of Abstracts of the 12-th
Annual Congress of the European College of Sport
Science. 11-14 July, 2007; Jyvaskyld, Finland: 529.

13. Payton C.J., Bartlett R.M. Biomechanical evalu-
ation of movement in sport and exercise. The British
Association of Sport and Exercise Sciences Guide.
Routledge 2007; 218.

14. Pease W.S., Lew H.L., Johnson E.W. Practical
electromyography. 4th ed. Lippincott Williams &
Wilkins: 2006; 512.

SUMMARY

THE MOTORIC FEATURES OF NEURO-MUS-
CULAR APPARATUS AND THE MAXIMUM
WORKING CAPASITY OF THE ATHLETES

Sulaberidze® G., Feroyan? E., Kokaia® L.

Tbhilisi State Medical University, Department of
Functional Morphology; ?Medical Centre «Biomedy,
SPatriarchate of Georgia St. King Tamar Institute of
Medicine

The purpose of the research is to study the functional
reconstruction of the motoric units of the motoney-
ronic pool in the process of trainings of athletes. 164
athletes have been participated in the studies: the
representatives of the high-speed, high-speed- power,
power forms of sport and also the athletes, who de-
velop the endurance. With the aid of stimulation of
electromyography bioelectric M-reply/answer has been
fixed that appears to the strictly dosed, graduated in the
frequency electrical irritation of the motoric fibers of
nerve. Under the effect of the directed training process
occurs the differentiated combinational regrouping of the
motoric units of neuron-muscular apparatus, which to
a considerable degree increases the maximum develop-
ment of one or another motoric quality.

Key words: athletes, electromyography, neuro-
muscular apparatus, motoric qualities.
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PE3IOME

JABUTI'ATEJIbHBIE OCOBEHHOCTH HEPBHO-
MBIIIEYHOI'O AIIITAPATA U MAKCUMAJIb-
HASA PABOTOCIHOCOBHOCTbB CIIOPTCME-
HOB

Cyaaoepunze! I. /1., ®eposin® J.B., Kokana® JI.9.

YTounucckuii cocyoapcmeennviiic MeOUyuUHCKUil
VHUgepcumem, oenapmamenm QYHKYUOHANbHOU
mopgponozuu, *Meduyunckuii yeump «Buomeody;
SUncmumym meduyunol ce. Llapuyor Tamaper Ila-
mpuapxuu 1 pysuu

Llenpro nccnenoBaHusl SBHJIOCH H3ydeHHE (PYHK-
IMOHAJIBHON MEPECTPOUKU ABUTaTENbHBIX €IUHUIIL
MOTOHEHWPOHHOTO IyJia B MPOIEcCe TPEHUPOBOK
CIIOPTCMEHOB. B mccnenoBanusx MpuHUMAIN yda-
ctre 164 ciopTcMena — MpecTaBUTENN CKOPOCTHBIX,
CKOPOCTHO-CHJIOBBIX, CHJIOBBIX BHJIOB CIIOpTa, a
TaK)ke CIIOPTCMEHBI, Pa3BUBAIOIINE BHIHOCIHUBOCTD.
C TOMOIIBI0 CTUMYJISIIMOHHON JIEKTPOMHOTpadui
(bmkcupoBaM OMOITEKTPUICCKI M-0TBET, BO3HHKA-
FOIIHIA HA CTPOTO IO3UPOBAHHOE, TPATyHPOBAHHOE 110
9acTOTE PIEKTPUUECKOE PA3APAKESHUE IBUTATEIEHBIX
BOJIOKOH HEpBAa. YCTAHOBJICHO, YTO MOJ BIUSHUEM
HaIlpaBJI€HHOTO TPEHWPOBOYHOTO Tpoliecca Mpo-
ncxonut nuddepennmpoBanHas KOMOWHAITMOHHAS
MeperpynmupoBKa IBUTATEIbHBIX €IUHUI] HEPBHO-
MBIIIIEYHOTO amnmapara, YTo B 3HAYUTEITbHOMN CTETIeH!
obecredrnBaeT MaKCUMaJIbHOE PAa3BUTHE JIBUTATEIb-
HOTO KauecTBa.
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ILLICIT DRUGS USE IN GEORGIAN STUDENTS;
PILOT STUDY RIGOROUSLY FOLLOWING CRITERIA
OF EUROPEAN SCHOOL PROJECT ON ALCOHOL AND OTHER DRUG

Gamkrelidze A., Baramidze L., Sturua L., Galdava G.

National Center for Disease Control and Public Health (NCDC&PH)

Health effects of tobacco, alcohol and other drug
consumption are evident on the individual as well as
the societal level. The prevalence rates of alcohol,
tobacco and other drugs use are matters of concern
to public policy in most countries, since they are
important factors related to the health and welfare of
the population.

The wellbeing of young people is of special concern
in all societies and ongoing efforts should be made to
reduce all types of dangerous behavior. These include
many aspects of the consumption of tobacco, alcohol
and illegal drugs.

ESPAD surveys focus on risk behaviors spread among
young people. These behaviors give information
about lifestyles, which could occur again in follow-
ing growth stages. Gathering better knowledge has
important implications in terms of public health.

ESPAD data has become an increasingly important
component in reporting of the European drug situa-
tion and is part of the EMCDDA key indicator “drug
prevalence in the general population and youth”.
Future full participation in the ESPAD would make
a useful contribution to the overall understanding of
drug use in Georgia.

The main purpose of this pilot study done by the
National Center for Disease Control and Public
Health (NCDC&PH) under the South Caucasus Anti
Drug (SCAD) Programme (UNDP) was to adjust the
internationally standardized tools to national envi-
ronment, and, subsequently, to pilot-test the ESPAD
methodology in Tbilisi, Georgia in order to make the
necessary step aiming to involvement of the whole
country into next wave of nationally representative
ESPAD surveys; to obtain a high-quality Georgian
questionnaire and sampling procedure, and study
protocol that would achieve the ESPAD scientific
criteria while reflecting the cultural and linguistic
specificity, and to increase national research capacity
in this area.

© GMN

Material and methods. The survey was conducted
according to a standardized methodology and with
a standardized questionnaire. The standardiza-
tion regards the target population, data collection
instrument, field procedures, timing and the data
processing [5].

For questionnaire testing standard focus groups with
target population were conducted. Pretesting of a
questionnaire is central to planning a good survey.
Much of the accuracy and interpretability of the
survey results hinges on the pretesting step. Focus
groups gathered information about a topic: to learn
how students structure their thoughts about a topic,
their understanding of general concepts or specific
terminology, and their opinions about the sensitivity
or difficulty of the questions. Focus groups also helped
identifying variations in language, terminology, or
interpretation of questions and response options. The
questionnaire was adjusted according to the results of
focus groups discussions.

The final version of the questionnaire was translated
into Georgian and then translated back again into
English by another interpreter for discovering the
discrepancies from the original.

Sampling procedure. The goal of the sampling process
is to obtain a national and gender wise representative
data set.

It is recommended that each country, with some
minor exceptions, should draw a sample of about
2,800 students as a minimum, regardless of the
size of the country. This was calculated to give
about 2400 answered questionnaires, which
would allow for analysis by sex plus another
variable [2].

A two step random sampling was done. A first step
was to randomly sample schools and the second to
randomly sample a class within the selected schools.
Each step was done randomly, we choose 20 schools
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from the all schools, both public and private having
10-th grade. One 10-th grade class (with 16™ years
old students in almost all cases) from each selected
schools was chosen randomly in each sampled school.
This procedure is more economical than sampling
individual students and also has some desirable meth-
odological properties, e.g. sampling entire classes
can be expected to increase student perceptions of
anonymity [2].

All students (who are present in class the day of the
data collection) in selected classes participated in the
survey. Schools were selected from the schools list
for each district using random numbers.

Sampling frame: 20 schools - 6 schools (5 public
and 1 private) in Gldani-Nadzaladevi; 6 schools (4
public and 2 private) in Vake-Saburtalo; 4 schools (all
public) in Samgori, 2 schools (all public) in Didube-
Chughureti and 2 schools (all public) in Mtatsminda-
Krtsanisi districts).

No school or class refused to participate in the
survey. When the students had filled out the ques-
tionnaire they put it in a separate envelope, which
was collected and sent to NCDC&PH together with
the classroom report.

Data was collected in February, 2009. Data were
collected by group-administered questionnaires. The
students answered the questionnaires anonymously.
475 students were tested (469 completed valid ques-
tionnaires). The mean age is 16.1+0.5 years.

Field procedure. In line with what was decided about
the sampling and the data collection instrument, also
the field procedures had to be standardized as much
as possible [4].

The directors of the participating schools were
contacted in 1-2 weeks advance by the survey team
and informed regarding the planned study. He/she
was asked to inform the teachers of the chosen
classes, but not to inform the students in order to
avoid discussions among them that could lead to
biased data. A written instruction for the survey
leader describing how to perform the completion
of the questionnaire in the classroom was created
by the survey team.

Data was collected by group-administered question-
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naires, under the supervision of a researcher. The
questionnaires have been answered anonymously
(they did not contain any identification number and
the students did not write their names on the ques-
tionnaires).

The researcher completed a classroom report while
the students answer the questionnaires. Classroom
reports were analyzed regarding students atten-
dance and reasons of absence, if there were any
disturbances during the survey, if students were
interested in participating in the survey, if they
worked seriously and if any of them refused to
participate.

Every class in the sample was given a unique identi-
fication number. When the questionnaires, the enve-
lopes as well as researcher instructions and classroom
reports were packed in order to be transported, each
pack was marked with this class number.

Questionnaire and data processing. After comple-
tion the questionnaire was checked for complete-
ness and if age or gender was missing it was
compared with the information from the classroom
reports and imputed. If the missing information
was impossible to re-establish the questionnaire
was excluded.

Statisticians were instructed about checking individual
questionnaires for completeness and validity. The data
file was checked for data quality. The proportion of
excluded questionnaires was small (6 questionnaires
out 0of 475; 1.3%).

School and student co-operation. All schools and
students were willing to participate in the study. In
majority of the classes the students were interested
and worked seriously. The average time to fill out
the questionnaire was 45 minutes. 83% of students
were present at schools on the survey day, none of
them refused to participate in. The response rate
was 83%.

Absent students can be expected to be somewhat more
prone to be involved in the use of various substances
than is the case with students who are consistently in
school [1,3].

In our study the students were absent mainly because
of'illness (71% in public and 67% in private schools),
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the second frequent reason (15% in public and 14%
in public schools) was sports games.

Results and their discussion. The following text
simply aims to give a descriptive picture of prevalence
estimates in Tbilisi, and, to present results in regard
to gender distributions. This article deals with the
results regarding drugs.

Perceived availability of various substances. The
students were asked: “How difficult do you think it
would be for you to get each of the following?” and
presented with a list of five substances (cannabis,
amphetamines, ecstasy, tranquillizers/sedatives and
inhalants). For each of the listed substances, the
response categories were: “impossible”, “very dif-
ficult”, “fairly difficult”, “fairly easy”, “very easy”
and “don’t know”. The proportions of students who
answered “very easy” or “fairly easy” to this question
are presented in this section. 22% perceived cannabis to
be easily obtained. Boys consider cannabis to be slightly
more available than girls do (31% versus 13%). The
observed difference might be related to a higher level
of use among boys. Availability questions for two more
illicit substances, amphetamines and ecstasy, were also
included in the questionnaire. On average, amphetamines
said to be fairly or very easily available by around 5%
(i.e. one forth the cannabis proportion) and ecstasy by

12% (half the cannabis proportion) of students.

Gender differences are visible for the perceived avail-
ability of amphetamines (7% boys versus 3% girls)
and ecstasy (25% boys versus 5% girls). Almost no
gender differences exist, however, for the perceived
availability of tranquillizers/sedatives and inhalants.
The questionnaire does not distinguish between the
prescription and non-prescription availability of these
medical drugs. Finally, the availability of inhalants
was also checked. According to the instructions
provided, the definition given of “inhalants” in the
questionnaires was to include, in addition to “glue”,
other relevant Georgian examples such as acetone,
petrol. 26.5% of the students considered inhalants to
be easily available.

Lifetime use of any illicit drug. The concept of “any
illicit drug” includes marijuana, hashish, amphet-
amines, cocaine, crack, ecstasy, LSD or other hallu-
cinogens, and heroin. 20% of the surveyed students
report having used any of the drugs included in the
index at least once.

Many of the students have tried an illicit drug only once
or twice, while others have used such drugs more often.
On average, 33% of the boys and 8% of the girls have
tried illicit drugs at least once during their lifetime.

Table 1. Frequency of lifetime use of any illicit drug. Percentages among boys, girls and all Students

0 1-2 3-5 6-9 10-19 20-39 >40 No answer Total
Male 74 76 29 8 8 9 10 14 228
% 32,5 33,3 12,7 3,5 3,5 39 4.4 6,1 100
Female 218 20 6 3 6 2 2 4 241
% 90,5 8,3 2.5 1,2 2.5 0,8 0,8 1,7 100
Total 368 96 35 11 14 11 12 18 469
% 78,5 20,5 7,5 2,3 3,0 23 2,6 3,8 100

Cannabis. Lifetime and last 12 months use of can-
nabis. The vast majority of the students who have
tried any illicit drug have used marijuana or hashish
(cannabis). The proportion of students reporting ex-

perience of cannabis is thus close to the total preva-
lence for illicit drugs. Lifetime use of cannabis was
reported by 17% of the surveyed students (31% boys
versus 4% girls).

Table 2. Frequency of lifetime use of marijuana. Percentages among boys, girls and all students

Number of occasions used in lifetime Total
0 1-2 3-5 6-9 10-19 20-39 40 or more | No answer
Male 156 33 13 3 6 7 8 2 228
% 68,4 14,5 5,7 1,3 2,6 3,1 3,5 0,9 100,0
Female 231 4 3 0 1 1 0 1 241
% 95,9 1,7 1,2 0 0,4 0,4 0 0,4 100,0
Total 387 37 16 3 7 8 8 3 469
% 82,5 7,9 3,4 0,6 1,5 1,7 1,7 0,6 100,0
© GMN 41




Use of cannabis in the past 12 months was reported
by 17% of the boys and 3% of the girls (10% of all
students). More than half of the students who have
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ever used cannabis had apparently done so during the

past 12 months.

Table 3. Frequency of use of marijuana or hashish during the last 12 months.
Percentages among boys, girls and all students

Number of occasions Total
0 1-2 3-5 6-9 10-19 20-39 40 or more |No answer

Male 166 18 9 3 4 2 2 24 228
% 72,8 7,9 3,9 1,3 1,8 0,9 0,9 10,5 100,0

Female 215 3 1 2 1 0 0 19 241
% 89,2 1,2 0,4 0,8 0,4 0 0 7,9 100,0

Total 381 21 10 5 5 2 2 43 469
% 81,2 4,5 2,1 1,1 1,1 0,4 0,4 9,2 100,0

Last 30 days use of cannabis. More than 3% of all ques-
tioned students (6.5% of the boys and 0.8% of the girls)
stated that they had used marijuana or hashish during the
last 30 days. This corresponds to roughly one-fifth of

the group stating lifetime use. About 1% of all students
had used cannabis at an average frequency roughly cor-
responding to at least once a week during the period in
question (3—5 times or more last 30 days).

Table 4. Frequency of use of marijuana during the last 30 days.
Percentages among boys, girls and all students

During the last 30 days

0 1-2 3-5 6-9 10-19 40 or more | No answer Total

Male 188 12 1 0 1 1 25 228
% 82,5 53 0,4 0 0,4 0,4 11,0 100,0

Female 218 1 1 0 0 0 21 241
% 90,5 0,4 0,4 0 0 8,7 100,0

Total 406 13 2 0 1 1 46 469
% 86,6 2,8 0,4 0 0,2 0,2 9,8 100,0

Opportunities to try cannabis. All students were
asked: “Have you ever had the possibility to try
marihuana or hashish (cannabis) without trying it”?
About 36% of the students have had the opportunity
to try, without taking it.

Places to buy cannabis. The students were asked: “In
which of the following places do you think you could
easily buy marijuana or hashish if you wanted to?” It
is obvious that many students, which have not used
cannabis themselves, have an opinion about where
to find it.

On average “disco, bar etc.” (10.4%) and “street, park
etc” (9.2%) scored highest. 7.1% of students indicated
“house of a dealer”, other different alternatives are
found in less than 5%.

There are more girls (72.4%) than boys (59.6%) who
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reported that they do not know of any such Place;
Overall, the gender pattern reveals that predominantly
boys are indicating “park, street”, and “house of a
dealer” as a place where they would find it easy to
buy cannabis. More girls indicated “disco, bar, etc.”
and “coffee shop” than boys.

Lifetime use of illicit drugs other than cannabis. As
established above, the most important and prevalent
drug is cannabis. Nevertheless, some students have
also used other substances; in some cases they have
done so without any experience of cannabis at all.
The previously used index “any illicit drug” is here
used again, but without counting cannabis. The
drugs included are thus ecstasy, amphetamines, LSD
or other hallucinogens, crack, cocaine and heroin.
Students with cannabis experience may of course be
included in this index, but then not because of their
cannabis use.
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Overall, an average of 15% report use of the illicit
drugs included in the index. More boys than girls
have done so. After cannabis, ecstasy is the second-
most frequently tested illicit drug. On average, 7.5%
of the students have tried ecstasy at least once. 4.5%
reported ecstasy use during the past 12 months and
1.4% reported use during the past 30 days. Lifetime
cocaine and heroine experiences were reported by
0.6% of the students on average, and the figure for
amphetamines is about 2%. Lifetime prevalence of

LSD (1.7%) and crack was lower (1.1%) and that
of GHB even more so (0.4%). Lifetime prevalence
of Relevin and “vint”/jeff” is 0.04% each. Magic
mushrooms were not reported at all. The average
for injection use of drugs is 0.2%, meaning that
this behavior is practically non-existent among the
Thbilisi students. Even though the examples given
refer to illicit drugs, the students may also have
reported injection use of other substances, such as
pharmaceutical drugs or doping agents.

Table 5. Frequency of lifetime use of any illicit drug other than marijuana.

Percentages among boys, girls and all students

0 1-2 3-5 6-9 10-19 20-39 >40 No answer Total
Boys 174 33 9 1 1 1 1 8 228
% 76,3 14,5 3,9 0,4 0,4 0,4 0,4 3,7 100
Girls 215 14 2 3 2 1 2 2 241
% 89,2 5,8 0,8 1,2 0,8 0,4 0,8 0,8 100
All 389 47 11 4 3 2 3 10 469
% 82,9 10,0 2,3 0,9 0,6 0,4 0,6 2,1 100
Table 6. Lifetime experience of different illicit drugs.
Percentages among boys, girls and all Students
Am? he | LSD or Crack | Cocaine | Heroin | Ecstasy Magic GHB injection
tamines other Mushrooms
Girls 5 6 4 3 2 28 0 2 1
% 2,20 2,60 1,80 1,30 0,80 12,28 0 0,90 0,40
Boys 4 2 1 0 1 7 0 0 0
% 1,70 0,80 0,40 0,00 0,40 2,90 0 0,00 0,00
All 9 8 5 3 3 35 0 2 1
% 1,90 1,70 1,10 0,60 0,60 7,46 0 0,40 0,20

Conclusions. Using drugs is less problematic in
Thilisi adolescents but still needs urgent public health
interventions.

22% of the surveyed students perceive cannabis
to be easily available, and boys consider cannabis
slightly more accessible than girls do, the gender
difference is rather big (31% vs.13%). Amphet-
amines and ecstasy are not perceived to be as easily
available as cannabis. On average, 33% of the boys
and 8% of the girls have tried illicit drugs at least
once during their lifetime (20% for all students).
After cannabis, ecstasy is in second position, being
mentioned by 7.5% of the students and the figure
for amphetamines is about 2%. Lifetime use of
crack was reported by fewer students (1.1%) and
the rate for heroin was even lower (1%). Lifetime
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cocaine and heroine experiences were reported
by 0.6% of the students on average. Just as few
reported experience of GHB and anabolic steroids
or drug use by intravenous administration. Since
cannabis is the most frequently used illicit drug, it
could be worthwhile to have a closer look at this
substance. Use of cannabis in the past 12 months
was reported by 17% of the boys and 3% of the
girls (10% for all students) while use in the past
30 days was stated by 6.5% of the boys and 0.8%
of the girls (3% mean).
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SUMMARY

ILLICIT DRUGS USE IN GEORGIAN STU-
DENTS; PILOT STUDY RIGOROUSLY FOL-
LOWING CRITERIA OF EUROPEAN SCHOOL
PROJECT ON ALCOHOL AND OTHER
DRUG

Gamkrelidze A., Baramidze L., Sturua L., Gal-
dava G.

National Center for Disease Control and Public
Health (NCDC&PH)

The main purpose of the European School Survey
Project on Alcohol and Other Drugs (ESPAD)
is to collect comparable data on substance use
among 15-16 year-old European students in or-
der to monitor trends within as well as between
countries.

This summary presents key results from the Alcohol
Use in Georgian Students, pilot study rigorously
following Criteria of European School Project on
Alcohol and Other Drug (ESPAD).

The survey was conducted according to a standardized
methodology and with a standardized questionnaire.
Data were collected during February 2009 and the
target population was Tbilisi students in the 10-th
grade (93% born in 1992), with a mean age of 16.1
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years at the time of data collection. Data were col-
lected by group-administered questionnaires. The
students answered the questionnaires anonymously
in the classroom with researchers.

22% of the surveyed students perceive cannabis to be
easily available, and boys consider cannabis slightly
more accessible than girls do, the gender difference is
rather big (31% vs.13%). Amphetamines and ecstasy
are not perceived to be as easily available as cannabis.
On average, 33% of the boys and 8% of the girls have
tried illicit drugs at least once during their lifetime
(20% for all students). After cannabis, ecstasy is in
second position, being mentioned by 7.5% of the
students and the figure for amphetamines is about
2%. Lifetime use of crack was reported by fewer stu-
dents (1.1%) and the rate for heroin was even lower
(1%). Lifetime cocaine and heroine experiences were
reported by 0.6% of the students on average. Just as
few reported experience of GHB and anabolic steroids
or drug use by intravenous administration. Since can-
nabis is the most frequently used illicit drug, it could
be worthwhile to have a closer look at this substance.
Use of cannabis in the past 12 months was reported
by 17% of the boys and 3% of the girls (10% for all
students) while use in the past 30 days was stated by
6.5% of the boys and 0.8% of the girls (3% mean).

Using drugs is less problematic in Tbilisi adolescents
but still needs urgent public health interventions.

The consumption level among adults and their at-
titudes towards the substance in question can be
one factor that affects use among teenagers. So
may the magnitude of information and preventive
efforts. Availability, not only in physical terms but
also in financial terms, is another factor. Other, less
substance-related, factors include the general level
of health awareness in a population and the social
and economic structures and conditions of individual
communities.

The study results show the importance of knowledge
on these issues and therefore including the healthy
lifestyle subject in school curricula.

The need to repeat this exercise at regular intervals is
important in order to be aware of newer trends and to

serve as a basis for policy direction and change.

Key words: ESPAD, random sampling, drug use.
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YHOTPEBJIEHUE HEJIETAJIbBHBIX HAPKOTUKOB CPEJIN LIKOJIbBHUKOB I'PY3UU;
MNJIOTHOE UCCJIEJJOBAHUE EBPONEMCKOI'O IIKOJILHOI'O ITPOEKTA

TI'amkpemnase A.LL., bapamuase JL.I., Ctypya JL.3., I'annasa I.I',

Hayuonanouwiti yenmp konmpons 3a60ne6anutl 1 30pasooXpanHeHus

B cratbe MNpoaHaJIM3UPOBAHbI PE3YJIbTAThl MUJIOT-
HOTO UCCJICAOBAaHHs paCIpOCTpaHCHUSA HOTpe6J’I€-
HHS HCJICTAJIbHBIX HAPKOTHUKOB CpCAun 16-meTHUX
MIKOJBHUKOB I. TOumucH.

UccnenoBanue mpoBoaunock B deppane 2009
roja B CIy4yaifHO BEIOpaHHBIX, AECIATHIX KJaccax
JBajanaTH mWKojd I. TOmnucu (o oAHOMY Kilaccy
B Ka)KJIOW IIKOJIE) IO CTAaHAAPTHON METOI0IOTHH
U CTaHAAPTHBIM BompocHHKOM EBpomeiickoro
mkosnbHOTO Tpoekta (European School Project
on Alcohol and Other Drug - ESPAD). 3anon-
HUJIW BOMPOCHUKHM 475 MIKOJBHUKOB, M3 HHUX
mecTh ObIIM MPU3HAHBI HEACHCTBUTEIBHBIMU.
Bospact onpomennsix - 16,1 mer. Onpoc npo-
XOJUJ B KJIACCHBIX KOMHATax B MPHUCYTCTBUH
rccieaoBaTeneil ¢ coxpaHeHHeM aHOHMMHOCTH U
KoH(pUAeHInaIpHOCTH. Ha Bompoc o gocTynHocTH
KOHOIIH, 22% mKoIbHUKOB (31% ManbuMKOB H
13% neBoYeK) OTBETHJIM, YTO KOHOIUIS («ILJIAH)
JIETKO AocTynHa. B Teuenue mocinenHero rojaa
10% ompomeHHBIX IKOTHHUKOB (17% MaabauKoB
u 3% aeBouek), a 3% U3 ONMPOIIEHHBIX MKOIbHU-
KOB (6,5% manpunkoB u 0,8% neBOYEK) B TCUCHHUE
MOCJeAHEr0 Mecsina YyHnoTpeOasiau KOHOTIIO

(«mmany). LIKONIBHUKK OTMETHIH, YTO amdera-
MHHBI U 3KCTa3U TPYAHOJOCTYIHBIE JIEKapCTBa.
[Ipo6osanu 3kcrasu 7,5%, a amperamunbl — 2% u3
OTIPOIIEHHBIX IIKOJBbHUKOB. Ha Bompoc o Tom, mpo-
0OBaNM M NIKOJIHHUKU HeJerajbHble HAPKOTHKH,
XOTSl OBI pa3 B KM3HU, MOJOKHUTEIBHO OTBETHIH
20% omnpomenusx (33% mansunkoB U §% AeBO-
yek). «Kpek» ynorpebnsnu 1.1% MIKOTBHUKOB;
1% - repoun. Heckonbko HIKOJIBHUKOB yKa3aid,
YTO OHHM MPUHUMAIOT TaMaruApoKCHUOyTHpaT 1 aHa-
0OJBHBIE CTEPOUIBI HHTPaBEHHO. BBIsBIEHO, YTO
YPOBEHb MOTPEOICHHS HeJleTadbHbIX HAPKOTHUKOB
B3POCJIBIMH M MX OTHOILIEHHE K ITOM mpobieme
— OIMH U3 (QaKTOPOB, BIUSAIONIUX Ha pacnpocTpa-
HEHHE 3TOT0 HeayTa cpeau noapoctkos. [lnpokoe
ynotpeOiieHHe HeleralbHbIX HapKOTHKOB B3pOC-
JIBIM HaceJleHHEM BJIHUSAET Ha MOCTYNKHU UX JeTel.
OtmedeH Manblii 00bEM HHpOpMaMKM O MPEBEH-
TUBHBIX Mepax. Bo3sMOXHOCTh TpHOOpETeHHS He-
JeTalbHbIX HAPKOTUKOB, KaK ¢ PU3NUECKOM, TaK U
¢ QUHAHCOBOH CTOPOH €& OMH COMYTCTBYIOIINH
¢dakrop. Pe3ynbraTel nccienoBanus HOKa3aiu, 4YTo
HEOOXOAMMO MOBBICUTH YPOBEHb HHPOPMHUPOBAHUS
00 3Tol mpobaemMe 1 BBECTH TPEIMET O 3J0POBOM
o0pase KU3HH B IIKOJIbHBIC MPOTPAMMBI.
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TOLERANCE INDUCED BY NON-OPIOID ANALGESIC MICROINJECTIONS
INTO RAT’S PERTAQUEDUCTAL GRAY AND NUCLEUS RAPHE

Tsiklauri' N., Nozadze! I., Gurtskaia® G., Berishvili? V., Abzianidze? E., Tsagareli' M.

'!Dept of Neurophysiology, Beritashvili Institute of Physiology, Thilisi, Georgia,
2Tbilisi State Medical University, Thilisi, Georgia

It has been established that pain modulation system
includes the midbrain periaqueductal gray matter
(PAG) and rostral ventro-medial medulla (RVM).
The RVM involves the midline nucleus raphe magnus
(NRM) and adjacent reticular formation. The PAG is
part of CNS circuit that controls nociceptive transmis-
sion at the level of spinal cord mainly through the
RVM. The PAG-RVM system is central substrate for
the actions of opioid analgesic drugs. Endogenous
opioid peptides are present in neural somata and/or
terminal fields in several components of this network.
In animals, PAG electrical stimulation inhibits simple
noxious-stimulus reflexes, such as the tail-flick (TF)
and/or hot plate (HP) paw withdrawal tests. Further-
more, this circuit contributes to opiate analgesia and
opioid dependence [1-3,5,13].

Several lines of investigations have shown that in
some brain areas, particularly, in PAG and RVM, the
microinjection of non-opioid analgesics, non-steroidal
anti-inflammatory drugs (NSAIDs) induces antinoci-
ception with some effects of tolerance [7,12,14,15,17].
Partlicularly, one of studies has shown that micro-
injections of dipyrone (metamizol) into the medul-
lary NRM of lightly pentobarbital-anesthetized rats
dose-dependently inhibited the nociceptive TF reflex
[7]. Moreover, repeated microinjections of dipyrone
and lysine-acetylsalicylate (LASA) into the PAG have
produced opioid like tolerance in rats, together with
withdrawal syndrome [12,14,17]. Our recent findings
also have shown the same effects of tolerance in in-
traperitoneal (i.p.) injections of analgin (metamizol),
ketorolac, and xefocam [18,20,21,24,25]. Taken together
these studies support the notion that contribution of the
downstream pain-control system to the tolerance effects
of above-mentioned NSAIDs involves endogenous opi-
oidergic mechanisms [3,6]. Just recently, we have shown
that microinjection of three NSAIDs analgin, ketorolac
and xefocam into the central nucleus of amygdala (CeA)
produced tolerance to these drugs and cross-tolerance to
morphine [19,22,23].

In the present study, we have examined whether to-
gether with analgin, microinjection of another type
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of NSAIDs clodifen, ketorolac and xefocam into the
PAG and NRM leads to the development of tolerance
in male rats.

Material and methods. The experiments were
carried out on male albino rats, 200-250g in body
weight, bred at the Beritashvili Institute of Physiol-
ogy. Guidelines of the International Association for
the Study of Pain regarding animal experimentation
were followed throughout [28]. Under anesthesia
with thiopental (55 mg/kg, i.p. “Kievmed” Ukraine)
12mm-long stainless steel guide cannula (Small
Parts, Inc., USA) was stereotaxically implanted into
the PAG and NRM by the atlas of Paxinos & Watson
[11], and anchored to the cranium by dental cement.
The guide cannula was plugged with a stainless steel
stylet. Thereafter, the rats were handled every day for
15 min to get familiar with the testing protocol and
experimental environment during three days. During
this time, the stylet was removed and the injection
cannula was inserted into the guide cannula, but no
drug was injected. This helped to habituate the rats to
the injection procedure and to reduce artifacts arising
from mechanical manipulation during the test days.
Five days after surgery 10 mm length tubing was
attached to a 5 pl Hamilton syringe (Hamilton, Inc.,
USA) and was then joined to the guide cannula, and
the drug was introduced through it while the rat was
gently restrained. Analgin 150 pg/1pl, (metamizol
sodium, “Sanitas”, Ltd, Lithuania), clodifen (di-
clofenac sodium, 75ug/1ul, “E.L.P.1.” Comp., Egypt),
ketorolac (ketorolac tromethamine, 90ug/3ul, “Zee
Drugs”, India), xefocam (lornoxicam, 12 pg/1ul,
“Nycomed”, GmbH, Austria) or saline (1pl) (“Galich-
Pharm” Ltd. Ukraine) were then injected through the
microinjection cannula; then the guide cannula was
plugged with stainless steel stylet. Twenty minutes
post microinjection, i.e. 10- min before the peak of
the drugs’ effect is normally reached, animals were
tested with TF or HP. For the TF test, the distal part of
the tail was stimulated with a light beam (IITC #33,
IITC Life science, Inc., Woodland Hills, CA, USA)
and the latency measured until the tail was reflexively
flicked away from the beam. For the HP test, the rat
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was placed on a 55°C hot plate (IITC #39) and the
latency to the first hindpaw licking or jumping was
measured. The cut-off time was 20 s for both TF and
HP latencies. Each rat was tested with both tail flick
(TF) and hot plate (HP) latencies in the same session.
A similar procedure was followed for the repeated mi-
croinjection of analgine, clodifen, ketorolac, xefocam
or saline for five consecutive days.

For the PAG microinjection study, on the last (fifth)
day of the experiments, one hour after of NSAIDs
testing, all animals received systemic, i.p. injection
of naloxone (1 mg/kg, “GalichFarm”, Ukraine) and
TF and HP latencies were measured 20 min thereafter.
At the end of each experiment, after fifth day the mi-
croinjection site was marked with, 2 ul, of a saturated
solution of Pontamine Sky Blue (Sigma Chemical,
Co.), and the animal was killed with ester. After
fixation by immersion in 10% formalin the brain was
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Fig. 1. Histologically verified microinjection sites for
analgin, clodifen, ketorolac, xefocam or saline in the
PAG, in transverse sections simplified from Paxinos
& Watson's atlas [11]. Rats were microinjected with
NSAIDs or saline for 5 days to induce tolerance. The
distance from the bregma is -4.8 mm (A), -5.2 (B) and
-5.6 (C), respectively
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sectioned and the microinjection site was identified
with the aid of Paxinos & Watson’ stereotaxic atlas
coordinates [11].

All data are presented as mean+S.E.M. Analysis of
variance (ANOVA) with post-hoc Dunnet Multiple
Comparison Test were used for statistical evaluations.
The Kolmogorov-Smirnov test was applied to verify
normality. The statistical software utilized was InStat
3.05 (GraphPad Software, Inc, USA). Statistical sig-
nificance was acknowledged if P<0.05.

Results and their discussion. Only rats with microinjec-
tions into PAG and NRM were included for data analysis.
Histological location of microinjection sites is shown in
simplified drawing section from the Paxinos and Watson
atlas [11]. All microinjections NSAIDs or saline were
histologically located mostly at the ventro-lateral PAG
(Fig. 1) and NRM (Fig. 2).

Fig. 2. Histologically verified microinjection sites for
analgin, clodifen, ketorolac, xefocam or saline in the
NRM, in transverse sections simplified from Paxinos
& Watson's atlas [11]. Rats were microinjected with
NSAIDs or saline for 5 days to induce tolerance. The
distance from the bregma is -9.2 mm (A4), -9.5 (B) and
-5.8 (C), respectively
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Our investigation showed that microinjection of
NSAIDs into the PAG produced antinociception as re-
vealed by a latency increase in TF and HP compared to
the baseline control with saline microinjected into the
same nucleus. In particular, the TF latency significant-
ly increased for analgin [ANOVA:F(6,33)=28.487,
(P<0.0001)], in the first and second experimental days
(P<0.01) (Fig. 3A). The HP latency also significantly
increased for analgin [ANOVA: F(6,33)=31.377,
(P<0.0001)], in the first and second experimental
days (P<0.01) (Fig. 3B). For other NSAIDs the TF
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and HP latencies increased for three days (P<0,01).
Statistical data indicate significant changes of the
TF latency for clodifen [ANOVA:F(6,33)=27.446,
(P<0.0001)], ketorolac [ANOVA:F(6,33)=34.198,
(P<0.0001)], and xefocam [ANOVA:F(6,33)=46.26
(P<0.0001)], respectively (Fig. 3A). The HP laten-
cies are changed in the same manner for clodifen
[ANOVA: F(6,33)=29.462, (P<0.0001)], ketorolac
[ANOVA: F(6,33)=44.71, (P<0.0001)], and xefocam
[ANOVA:F(6,33)=60.351, (P<0.0001)], respectively
(Fig. 3B).
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However, when these drugs microinjection sub-
sequent testing also took place in the following
days the antinociceptive effects progressively di-
minished so that on the 4th and especially the 5th
experimental days the TF and HP latencies were
similar to the averaged control baseline for rats
that received repeated (5 days) injections of only
saline. This was akin to the development of toler-
ance to morphine administration to PAG in similar
preparations [9,15], and we will therefore refer to
it as “non-opioid tolerance”. On the 5th day, one
hour after of NSAIDs testing, experimental groups
of rats received naloxone (u-opioid antagonist)
i.p. injections and were tested again. There were
no significant alterations in TP and HP latencies
in non-opioid tolerant rats as well as in control
animals (Figs. 3A,B).

The second part of this research has shown that mi-
croinjection of NSAIDs into the NRM also produced
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antinociception as revealed by a latency increase in
TF and HP compared to the baseline control of as
intact rats so saline microinjected ones into the same
nucleus. The TF latency significantly increased for
analgin [ANOVA:F(5,44)=53.797, (P<0.0001)],
clodifen [ANOVA:F(5,39)=43.233, (P<0.0001)],
ketorolac [ANOVA:F(5,44)=39.952, (P<0.0001)], and
xefocam [ANOVA:F(5,39)=41.904, (P<0.0001)] (Fig.
4A). We revealed similar significant differences in the
HP latencies for analgin [ANOVA:F(5,44)=79.984,
(P<0.0001)], clodifen [ANOVA:F(5,39)=33.024,
(P<0.0001)], ketorolac [ANOVA:F(5,44)=68.839,
(P<0.0001)], and xefocam [ANOVA:F(5,39)=67.945,
(P<0.0001)] respectively (Fig. 4B). Subsequent
NSAIDs microinjections caused progressively less an-
tinociception, so by day 4 there was no effect, similar
to saline microinjections (baseline control) for both
the TF (Fig. 4A) and the HP (Fig. 4B) tests, except
analgin. The latter did not show complete tolerance
even at the 5th experimental day (Figs. 4).
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Fig. 5. Post-treatment with naloxone after microinjections of NSAIDs into the RVM results
in significantly decrease in the TF latency for the first day. At the second day,
naloxone has trend effects for all four non-opioid analgesics

In a separate set of control experiments, we tested
on whether post-treatment with u-opioid antagonist
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naloxone in RVM diminishes NSAID-induced an-
tinociception on the first and second experimental
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days and impedes the development of tolerance to
the antinociceptive effect of NSAIDs. One hour after
NSAIDs testing, microinjection of naloxone in RVM
significantly decreased antinociceptive effects of
NSAIDs at the first day in the TF (Fig. 5) and the HP
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(Fig. 6) tests. At the second day, naloxone had gener-
ally trend effects except xefocam and analgine in the
HP tests (Fig. 6A,B). These results strongly confirm
suggestion on endogenous opioid involvement in
NSAIDs antinociception and tolerance [6,15,25].
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in significantly decrease in the HP latency for the first day. At the second day, naloxone decreases
the latency for xefocam (4) and analgin (B), and has trend effects for ketorolac (C) and clodifen

The obtained data add evidence to the hypothesis
that, like opioids, non-opioid analgesics, particularly
NSAIDs analgin, clodifen, ketorolac and xefocam
induce tolerance, and also by mechanisms strongly
concern to the PAG [14,15,17]. It has been shown
that other non-opioid analgesic LASA also induces
tolerance after repeated microinjections into the PAG
[12,26]. The PAG and its descending projections to
the NRM and RVM are principal components of

© GMN

the descending antinociceptive pain-control system
[2,3,5,13]. In naive rats, microinjection of morphine
and dipyrone into the PAG decrease the activity of
pain-facilitating “on-cells” and increase the activity
of pain inhibiting “off-cells” thus giving rise to anti-
nociception [1,14].

Although similar effects of antinociception can be
produced by direct action of morphine upon the NRM
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[7] and RVM [4], tolerance to morphine was not re-
markably obtained by repeated microinjection into the
RVM [9]. Furthermore, inactivation of the RVM did
not prevent the development of tolerance to repeated
morphine microinjections into the PAG, and toler-
ance to systemic morphine did not develop if opioid
receptors were blocked in the PAG even if the RVM
remained intact [8]. The PAG is thus crucial for toler-
ance to morphine as well as non-opioid NSAIDs such
as metamizol, clodifen, ketorolac, LASA and xefocam
[herein, 14,15,26]. On the other hand, however, in this
study we revealed for the first time tolerance induc-
tion to NSAIDs microinjected into NRM. Moreover,
we showed that naloxone microinjections into RVM
significantly blocked antinociceptive actions of anal-
gine, clodifen, ketorolac and xefocam. These findings
confirm the results of other investigators that micro-
injection of dipyrone and LASA, and systemically
dipyrone are abolished by systemically injections and/
or microinjections of selective u-opioid antagonists,
naloxone and CTOP (D-phe-Cys-Tyr-D-trp-Orn-thr-
Pen-thr-NH,) [6,12,14]. The latter is a cyclic analog of
the neuropeptide somatostatin and is known to block
the analgesic effect of morphine [14].

The mechanisms whereby NSAIDs, in general, engage
endogenous opioids in the PAG are not completely
known. y-Amino-butyric acid (GABA) contained
synapses are one plausible site where NSAIDs could
converge with endogenous opioids. The PAG output
neurons that drive antinociception via downstream
relays, like the NRM and RVM, are tonically inhib-
ited by local GABA-ergic synapses [3]. Endogenous
opioids reduce presynaptic release of GABA in the
PAG. Actually, activation of u-opioid receptors in the
PAG brings about an elevation of the intracellular
concentration of arachidonic acid metabolites. One
of the pathways leads to the formation of hepoxolins,
which increase potassium conductance. This is turn
hyperpolarizes the presynaptic GABA-ergic terminals
and decreases GABA release [27]. Disinhibition of
PAG output neurons would thus increase and drive
antinociception in the downstream loop of PAG-
RVM-spinal dorsal horn [10,28]. For this pathway to
function, however, an activation of y-opioid receptors
seems to be necessary, because naloxone or CTOP
block the effect of PAG-microinjected metamizol or
LASAT12, 14].

Conclusions. Taken together the results presented and
other author’s findings underscore the strong conver-
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gence of antinociceptive mechanisms of opioids and
non-opioids, particularly NSAIDs in the PAG-RVM
downstream circuit in the acute effect of and the de-
velopment of tolerance to both types of analgesics. On
the other hand, our data confirm the results of other
authors that NSAIDs are in close relation with endog-
enous opioids and the tolerance to these non-opioid
drugs probably depends on opioid tolerance.

Acknowledgement. This research was supported by
the grant from Georgian National Science Foundation
(GNSF/ST07/6-234).

REFERENCES

1. Fields H.L. State-dependent opioid control of pain.
Nat. Rev. Neurosci., 2004; 5(7): 565-575.

2. Fields H.L., Basbaum A.l., Heinricher M.M.
Central nervous system mechanisms of pain modula-
tion. In: Wall and Mellzack’s Textbook of Pain, Eds.
McMahon S.B., Koltzenburg M., 5th ed., London:
Elsevier; 2006: 125-143.

3. Henricher M.M., Ingram S.L. The brainstem and
nociceptive modulation. In: Science of Pain, Eds.
Basbaum A.I., Bushnell M.C. San Diego: Elsevier;
2009: 593-626.

4. Henricher M.M., Morgan M.M., Fields H.L. Direct
and indirect actions of morphine on medullary neu-
rons that modulate nociception. Neuroscience 1992;
48(3): 533-543.

5. Heinricher M.M., Travares 1., Leith J.L., Lumb
B.M. Descending control of nociception: Specific-
ity, recruitment and plasticity. Brain Res. Rev. 2009;
60(1): 214-225.

6. Hernandez-Delgadillo, G.P., Cruz, S.L. Endog-
enous opioids are involved in morphine and dipyrone
analgesic potentiation in the tail flick test in rats. Eur.
J. Pharmacol. 2006; 546(1-3): 54-59.

7.Jones S.L. Dipyrone into the nucleus raphe magnus
inhibits the rat nociceptive tail flick reflex. Eur. J.
Pharmacol. 1996; 318(1): 37-40.

8. Lane D.A., Patel P.A., Morgan M.M. Evidence for
an intrinsic mechanism of antinociceptive tolerance
within the ventrolateral periaqueductal gray of rats.
Neuroscience 2005; 135(1): 227-234.

9. Morgan M.M., Clayton C.C., Boyer-Quick J.S.
Differential susceptibility of the PAG and RVM to
tolerance to the antinociceptive effect of morphine
in the rat. Pain 2005; 113(1): 91-98.

10. Morgan M.M., Whittier K.L., Hegarty D.M.,
Aicher S.A. Periaqueductal gray neurons project to



GEORGIAN MEDICAL NEWS
No 3 (180) 2010

spinally projecting GABAergic neurons in the rostral
ventromedial medulla. Pain 2008; 140(2): 376-386.
11. Paxinos G., Watson C. The Rat Brain in Stereotax-
ic Coordinates. San Diego: Academic Press; 1997.
12. Pernia-Andrade A.J., Tortorici V., Venegas H. In-
duction of opioid tolerance by lysine-acetylsalicylate
in rats. Pain 2004: 111(1/2): 191-200.

13. Ren K., Dubner R. Descending control mecha-
nisms. In: Science of Pain, Eds. Basbaum A.I., Bush-
nell M.C. San Diego: Elsevier; 2009: 723-762.

14. Tortorici V., Aponte Y., Acevedo H., Nogueira
L., Vanegas H. Tolerance to non-opioid analgesics in
PAG involves unresponsiveness of medullary pain-
modulating neurons in male rats. Eur. J. Neurosci.
2009; 29(6): 1188-1196.

15. Tortorici V., Nogueira L., Aponte Y., Vanegas H.
Involvement of cholecystokinin in the opioid toler-
ance induced by dipyrone (metamizol) microinjec-
tions into the periaqueductal gray matter of rats. Pain
2004; 112(1/2): 113-120.

16. Tortorici V., Nogueira L., Salas R., Venegas H.
Involvement of local cholecystokinin in the tolerance
induced by morphine microinjections into the periaq-
ueductal gray of rats. Pain 2003; 102(1): 9-16.

17. Tortorici V., Vanegas H. Opioid tolerance induced
by metamizol (dipyrone) microinjections into the
periaqueductal gray of rats. Eur. J. Neurosci. 2000;
12(11): 4074-4080.

18. Tsagareli M.G., Tsiklauri N., Lagidze T., Gurtskaia
G., Berishvili V., Abzianidze E. Tolerance induction
by non-opioid analgesics in rats. Proc. Georgian Acad.
Sci., Biol. Series A 2005; 31(6): 903-9009.

19. Tsagareli M.G., Tsiklauri N., Gurtskaia G., Nozadze
1., Kandelaki R., Abzianidze E. The central nucleus of
amygdala is involved in tolerance to the antinociceptive
effect of NSAIDs. Health 2010; 2(1): 64-68.

20. Tsiklauri N., Gurtskaia G., Tsagareli M.G. Is
endogenous opioid system involved in non-opioid
analgesics tolerance? Georgian Med. News 2006;
8(137): 121-125.

21. Tsiklauri N., Gurtskaia G., Tsagareli M.G. Study
of non-opioid analgesics tolerance in young and adult
rats. Georgian Med News 2008; 5(158): 40-44.

22. Tsiklauri N., Nozadze 1., Gurtskaia G., Abzianidze
E. Tsagareli M.G. Tolerance induced by non-opioid
analgesic microinjections into the central nucleus of
amygdala of rats. Bull. Georgian National Acad. Sci.,
New Series, 2008; 2(3): 129-133.

23. Tsiklauri N., Nozadze 1., Gurtskaia G., Kandelaki
R., Abzianidze E. Tsagareli M.G. Evidence for toler-
ance effects induced by non-opioid analgesics micro-

© GMN

injected into the central nucleus of amygdala in the
rat hot plate test. Bull. Georgian National Acad. Sci.,
New Series, 2009; 3(2): 141-146.

24. Tsiklauri N., Tsagareli M.G. Non-opioid-induced
tolerance in rats. Neurophysiol. 2006; 38(4): 370-373.
25. Tsiklauri N., Viatchenko-Karpinski V., Voitenko N,
Tsagareli M.G. Non-opioid tolerance in juvenile and
adult rats. Eur. J. Pharmacol. 2010; 629(1-3): 68-72.
26. Vanegas H., Tortorici V. Opioidergic effects of
non-opioid analgesics on the central nervous system.
Cell. Mol. Neurobiol. 2002; 22(5-6): 655-661.

27. Vaugan C.W. Enhancement of opioid inhibition
of GABAergic synaptic transmission by cyclo-oxy-
genase inhibitors in rat periaqueductal gray neurons.
Br. J. Pharmacol. 1998; 123(8): 1479-1481.

28. Wessendorf M.W., Vaughan, C.W., Vanegas H.
Rethinking the PAG and RVM: supraspinal modula-
tion of nociception by opioids and non-opioids. In:
Proc. 11th World Congress Pain, TASP Press. Seattle:
2006; 311-320.

29. Zimmermann, M., Ethical guidelines for investiga-
tions of experimental pain in conscious animals. Pain
1983; 16(2): 109-110.

SUMMARY

TOLERANCE INDUCED BY NON-OPIOID AN-
ALGESIC MICROINJECTIONS INTO RAT’S
PERIAQUEDUCTAL GRAY AND NUCLEUS
RAPHE

Tsiklauri' N. Nozadze' 1., Gurtskaia® G., Berishvili’ V.,
Abzianidze® E., Tsagareli* M.

Deptment of Neurophysiology, Beritashvili Institute
of Physiology, Thilisi, Georgia; *Thilisi State Medical
University, Tbilisi, Georgia

Several lines of investigations have shown that the
microinjection of non-opioid analgesics, non-steroidal
anti-inflammatory drugs (NSAIDs) in the midbrain
periaqueductal gray matter (PAG) induces antinocice-
ption with some effects of tolerance. Our recent find-
ings also have shown the same effects of tolerance in
intraperitoneal (i.p.) injections of analgin (metamizol),
ketorolac, and xefocam. Moreover, just recently, we
have shown that microinjection of three NSAIDs an-
algin, ketorolac and xefocam into the central nucleus
of amygdala produces tolerance to these drugs and
cross-tolerance to morphine. The present study was
designed to examine whether together with analgin,
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microinjection of another type of NSAIDs clodifen,
ketorolac and xefocam into the PAG and the nucleus
raphe magnus (NRM) leads to the development of
tolerance in male rats.

The experiments were carried out on experimental and
control (with saline) white male rats by the models
of tail-flick (TF, to the stimulation of focusing light
beam) and hot plate (HP, paw withdrawal) tests. For
microinjections of NSAIDs stainless steel guide can-
nula was implanted into the PAG and NRM by the
stereotaxic atlas. Latency increase of these reflexes
indicated the degree of antinociception. Analysis of
variance with post-hoc Dunnet Multiple Comparison
Test were used for statistical evaluations.

Our study showed that microinjection of NSAIDs
into the PAG produced antinociception as revealed
by a latency increase in TF and HP compared to the
baseline control with saline microinjected into the
same nucleus. However, when these drugs micro-
injection subsequent testing also took place in the
following days the antinociceptive effects progres-
sively diminished so that on the 4th and especially the
Sth experimental days the TF and HP latencies were
similar to the averaged control baseline for rats that
received repeated (5 days) injections of only saline.
On the 5th day, one hour after of NSAIDs testing,
experimental groups of rats received i.p. injections of
u-opioid antagonist naloxone and we did not reveal
significant alterations in TP and HP latencies in non-
opioid tolerant rats as well as in control animals.

Microinjections of NSAIDs into the NRM also pro-
duced antinociception as revealed by a latency in-
crease in TF and HP compared to the baseline control
of as in intact rats so with saline microinjected ones
into the same nucleus. Subsequent NSAIDs microin-
jections caused progressively less antinociception, so
by day 4 there was no effect, similar to saline microin-
jections (baseline control) for both the TF and the HP
tests, except analgin. The later did not show complete
tolerance even on the 5th experimental day. Special
control experiments showed that post-treatment
with naloxone in RVM diminished NSAID-induced
antinociception on the first and second experimental
days and impeded the development of tolerance to the
antinociceptive effect of NSAIDs.

Obtained results underscore the strong convergence
of antinociceptive mechanisms of opioids and non-
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opioids, particularly NSAIDs in the PAG-RVM
downstream circuit in the acute effect of and the
development of tolerance to both types of analgesics.
On the other hand, our data confirm the results of other
authors that NSAIDs are in close relation with endog-
enous opioids and the tolerance to these non-opioid
drugs probably depends on opioid tolerance.

Key words: antinociception, hot plate test, non-opioid
tolerance, non-steroidal anti-inflammatory drugs,
tail-flick reflex.

PE3IOME

TOJEPAHTHOCTb, UHAYIIUPOBAHHA I
HEOINMINOUAHBIMHU AHAJITETUKAMMU,
MUKPOUHBEKLINPYEMbBIMHA B OKOJIOBO-
JOIMPOBOJIHOE CEPOE BEHIECBO U AAIPO
IIBA Y KPBIC

Huxiaaypu® HJL., Hozaxsze! UK., I'ypuxas® LI, Be-
pyuBwn’ B.I., Ao3uanunze? E.B., llarapesm® M.I.

Unemumym gusuonoauu um. U.C. bepumawsunu, om-
oen netpoghusuonozuu,; *Tounucckutl 20cy0apcmeenblil
Mmeouyunckutl yuusepcumem, Tounucu, Ipy3ust

Haum npenpityiye nceaeoBanus BBISIBUIN 3 GeKT
TOJIEPAHTHOCTU TMPHU MHTpa-NEepUTOHEATbHON (W.11.)
WHBEKIINN HECTEPOUTHBIX TPOTUBOBOCHIAIUTENBHBIX
npenaparoB (HIIBII), anansruna (Metamusona),
KeTopoJiaka U kceokama. Kpome Toro, Hamu ycra-
HOBJICHO, 4TO MuKpouHbekuuu tpex HIIBII-0B —
aHaJIbI'MHA, KETOPOJIaKa U Kcepokama B IEHTPAJIbHOE
SJIPO MUH/IAJIMHBI IPUBOJUT K YCTOMYNBOM TOJIEPAHT-
HOCTH K 3THM IIpenaparaM U KpOCC-TOJIEPAaHTHOCTH

K MOpQHUHY.

Lenpro HAaCTOAIIETO UCCIIEIOBAHNUS IBUIOCH OTIpeie-
neHue BinsgHus Mukpounbexkuuii HIIBII-oB aHamb-
I'HHA, KoaudeHa, KeTopoiaka u kcedokama B OKOJIo-
BonomnpoBoaHoe cepoe BemiecBo (OBC) u 6ombimoe
anpo mBa (bSIIl) Ha pa3BuTHE TOJNEPAHTHOCTH Y
KpbIC. OTIBITHI IPOBOAMINCH HA IKCTIEPUMEHTAIBHBIX
Y KOHTPOJIbHBIX O€JIBIX KPhICaX-CaMIlax ¢ IIOMOIIBIO
mojeneit nogusaTus xsocta (I1X) Ha cTUMynsiuo
(hOKyCHPOBAaHHOTO CBETOBOTO JIy4a M TOpsYCH Ia-
ctussl (I'Tl, monusaTre nansl). 19 MUKpOUHBEKIIUU
HIIBII xaHronu u3 Hep:KaBeloUIel CTalu ObUIH UM-
rtantupoBanbl B OBC u BAII mo xoopauHanTam
CTEPEOTAKCUUECKOI0 aTiaca.
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bruto ycranosneno, yto Mukpounseknuun HIIBIT
B OBC u BAII npuBoAsAT K aHTHUHOIUICTIIIUU
BciiesicTBue yBennueHus nareHTHocty 11X u I'TT o
CPaBHEHHUIO C KOHTPOJIBHBIM YPOBHEM (PU3PACTBOPA,
HMHBEIIMPOBAHHOTO B TO ke camoe spo. OHaKo, Tpu
MPOJIOJKEHUH MUKPOUHBEKIIMM IIPENaparoB B IO-
CJIEAYIOIINE THU, HAOII0IaJICs aHTUHOIMIIETI TUBHBIT
3 EKT MOCTeNeHHOro yMeHbIleHHs (Ha 4-i, 1 0co-
OCHHO Ha 5-i SKCIIEPUMEHTAIBHBIN JIeHb, CKPBITHIC
niepurosibl [1X u I'TI Obutn CXOAHBI C yCpeTHEHHBIMU
KOHTPOJIBHBIMU 3HAUEHUSIMU JUISL KPBIC, KOTOPBIE
MOJTy4YaJId B TSUEHUE 5 JTHEH TOJIBKO UHBEKIIMU (HU3-
pactBopa). Mukpounsnekuuu HIIBIT B BAL Takxe
BBI3bIBAJIM AHTHMHOLULIEIILUIO 10 IOKA3aTeIsIM yBe-
smyenus ckpsitoro nepuoga IIX u I'Tl, nmo cpaBHe-
HHUIO C YCPEIHEHHBIMU KOHTPOJIbHBIMH 3HAYCHUSIMHU.

[Tocnenytomune Mmukpounbekuuu HIIBIT BbI3bIBasIN
MOCTENEHHOE YMEHbIIEHHE aHTUHOLUIIETILINY TaKUM
00pazoM, uTo Ha 4-i ieHb He Ob1T10 A dekTa a1t 060-
ux IIX u I'TI TecToB, KpOME aHAJIBIMHA.

[TosmyueHHbIE pe3yabTaThl CTPOTO MOJYEPKUBAIOT,
YTO MEXaHU3Mbl OIMMOUJHONW U HEOIUOMIHOM, B
yactHocTu, HIIBII anTHUHONUIIENIIIUN CXOAHEI, 11O
s dexram nerictBus nmo HUucxoxasuiei nenu OBC-
PBM, 1 pa3BuTHIO TOJIEPAHTHOCTH K OOOUM BUAaM
a"anretTukoB. C Apyroil CTOPOHBI, HAIIK JAHHBIC
MOJATBEPIKAAIOT PE3YNbTATHI IPYTUX aBTOPOB, UYTO
HIIBII HaxoagTcs B TeCHOM CBS3M C DHJIOT€HHBIMU
ONMHUOUJAMHU U TOJIEPAHTHOCTh K 3TUM HEONHUOU]I-
HBIM IIpenaparaM, BEPOsITHO, 3aBUCUT OT OMUOU/I-
HOU TOJIEPAHTHOCTH.
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KOPPEKIIUA OKUCIMTEJBHOI'O CTPECCA B KYJIBTYPE KJIETOK KOPbI
I'OJIOBHOI'O MO3T'A KPBIC IOCPEJACTBOM BUTAMMUHOB E U C

Jautamsuau . T., Mycepuaze [L.II., Ceanunze UK., llapinamsuau H.C., Canukunse T.B.

Tounuccxuii 2ocyoapcmeennvlll MeOUYUHCKUL YHUBepcument,
Hnuemumym usuonocuu um. U.C. Bepumaweuiu

Hccnenoanus nocneanux jet [5,7,14,16] mokazanmu,
YTO MPUYUHOHN Pa3BUTHS pa3IMYHBIX HEHpOeTeHEpa-
TUBHBIX 3200JIEBAHUH, HAPSY C IPYyTUMH (DaKTOPaMH,
SIBIISIETCS] OKUCITUTENBHBIN cTpecc. Bricokoe conepxa-
HUE JKUPHBIX KUCJIOT B MEMOpaHaX HEPBHBIX KIIETOK
OMpEaEIsIeT YI3BUMOCTb CTPYKTYpP LEHTpajJbHOMI
HepBHO cucteMsbl (LIHC) cBoO01HBIMY paiiKaiaMu
kucaopona. [Iponykuust TOKCUYHBIX COECIMHEHUM
KHCJIOPO/Ia MTPUBOUT K (PU3HOIOTUIECKOM TUCHYHK-
MU U THOENH KJIETOK, CIIOCOOCTBYS B JIajbHEHUIIIEM
Pa3BHUTHIO HEHPOJETCHEPATHBHBIX U3MCHCHUH, B
TOM 4ucie Oone3Hu Aunbnreiimepa, [lapkuHcoHa,
aMHoTpouIecKoro ckieposa u np. [3,6,13,14,18].
KynbpruBupoBaHue KIETOK KOPHI TOJIOBHOTO MO3ra
CIOCOOCTBYET CHIKEHUIO WX KHU3HECIIOCOOHOCTH,
YBEJIMUMBACT UHTEHCUBHOCTD anonto3a [7,12,16].

Hcxons u3 BbIIECKa3aHHOTO, 0c000€ 3HAYCHUE
proOpeTaeT u3yueHue psajaa GakTopos, IPeaOTBpa-
HIAIOLIMX TIOBPEXkKAAIoIIee BO3ICHCTBHE CBOOOTHBIX
pajvKaoB Ha KIeTKy. FIMEroTCst TaHHbIE, TOATBEPK-
narorue 3O (HEKTUBHOCTh aHTHOKCHIAHTHON Tepariu
psizia HEBPOJIOTUYECKHX 3a0omneBanuii [ 7,9,14,16], B Tom
yucite 1 ButaMuHOB E u C. OGHapy»XeHo, 4TO BUTAMUH
E camxkaer creniens noBpexnenus JJHK, in vitro 3amm-
I1aeT HEHPOHBI OT OKCUJIATHBHOTO CTPECCa, BRI3BAHHOTO
A-beta 2-iporenroMm [9,14]. O6paboTKa BUTAMUHOM
C TpaHCIUTaHTaTOB HEPBHOHM TKaHW MPEIOTBpAIACT
rubens 10paMUHOBBIX HEHPOHOB, MHTHOUPYsI TeHepa-
IIUFO PEAaKTUBHBIX (DOPM KHCIIOPOJIA U, CIICI0BATEIBHO,
(hopMupOBaHHE OKCUIATUBHOTO cTpecca [4].

OcoObIil UHTEpEC MPENCTaBISIOT TaHHBIE O BIIHS-
HUM Psifia PACTUTEIbHBIX U CUHTETHUYECKUX AHTH-
OKCHUJAHTHBIX MpenapaToB, IPeIOTBpaLIaIOIINX
OKCUJATUBHOE MOBPEKACHUE HEPBHBIX U ITTHATBHBIX
KJIeToK [5,6,17,20,21]. IIpu ucnoab3oBaHUU Ka-
TaJNOMNA C LEIbI0 MPEIOTBPAILCHUS MTOBPEXKICHUS
acTpouMTOB nocie Bosaekcteusa H,0, nabmronanock
3HAYHUTEIHHOE YBEITUYCHUE YHCIIa )KU3HECITOCOOHBIX
kieToK. CHUKEHUE UHTCHCUBHOCTH (DOPMUPOBAHUS
PEaKTHUBHBIX OKCHUI'€HOB KAaTaJIOJIOM OCYIICCTBIIS-
JIOCh Onarofiapsi MPEBEHIIMYA CHIKCHHUS aKTHBHOCTH
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SHJIOTCHHBIX aHTUOKCHJIAHTHBIX (DEPMEHTOB, TaKHX
KaK DIIOTAaTHOHIEPOKCUAA3a U TNIOTAaTUOHPEAYKTAa3a,
BBIpaXKaroleecss B CoOXpaHeHUu OanmaHca MeTabo-
nu3Ma riotatuoHa [7]. Cieayer OoTMETHTh Takke
MOJIy4eHHbIC HAMHU paHee NaHHbIC, Kacarollhecs
KOPPEKLUHU BBI3BAHHBIX 3TAHOJIOM HapyIIEHUH pocTa
AKCOHOB M MUTPAIMH IMTHAJBHBIX KJIETOK IMOJ BO3-
JIeHiCTBHEM aHTHOKCHIAHTa JOJHMBHHA U Tu1ahepoHa
JIb in vitro [1,2].

I/ICXO,Z[FI M3 BBIICHU3JIOXCHHOTO, ICJIBKO JAaHHOTO
HUCCJICA0BaHUA SABHUJIIOCH U3YUCHUC BO3MOKHOCTHU
KOPPCKIIUHU OKCHAATUBHOI'O CTPECCAa B KYJIBTYPC
KJICTOK KOPBI I'OJIOBHOI'O MO3ra KpbIC TOCPEIACTBOM
AHTHUOKCHAAHTOB - BUTAMHWHOB EuC.

Martepuaa u metoabsl. OObEKTOM HCCIIECJOBAHUS
CITY>KHJTH SKCIUTAHTAThl KOPBI TOJIOBHOTO MO3ra 32-X
HOBOPOXKJICHHBIX OCJBIX KphIC Vistar Ha paHHHX
JTanax KyJbTUBHpOBaHHUs (48 wacoB, 3 U 5 CyTOK).
DKCIJIaHTaThl KyJIbTUBUPOBAIM B Kamepax Mak-
CHUMOBa, MeTOAOM Bucsuel kamnu npu 37°C Ha
KOJUIareHOBOM cyOcTpare. bbumn uccnenoBansl 4
cepuu KyasTyp 1o 100-120 3kcmaHTaToB B KaXka0H
cepuu: 1. KonTponbsHas cepus - muTaTenbHas cpena,
conepxamast 80% DME F-12 HAM (Sigma) u 20%
osrubeii ceiBopoTkH (Fetal Bovine Serum — F 1051).
2. B nurarenbHyro cpeny, ¢ Uelbl0 MOACTHUPOBAHUS
OKCHIATUBHOTO BO3JAEUCTBHS, N00aBIsuIH 3% HZO2
(100uM). 3. C uenpro MPEeBEHIUU OKCHIATHBHOTO
BO3JICHCTBUS B MUTATENBbHYIO CPEY, OHOBPEMEHHO
¢ H,0,, BBomuim Buramus E (50 uM). 4. B urarens-
HYIO Cpejly, C TOH e 1eNbio oxHoBpeMenHo ¢ H,0,,
no6asmsum suramud C (50 pM).

OO0 MHTEHCHUBHOCTH OKHUCIHUTEIBHOIO CTpecca B
AKCIUTAHTATaX KOPBI TOJIOBHOTO MO3Ta KPBIC CYIHIU
10 WHTCHCUBHOCTHU CUTHAJIOB JJICKTPOHHOTO Ma-
pamarautHOrO pe3oHaHca (DIIP) cnuHMedeHHBIX
CYIIEPOKCH/I-, JINTIOTICPOKCHIPAINKATIOB U CBOOO/I-
Horo okcuja azora (NO) meromgom DITP.

Perucrpanus cnextpoB OI1P B akcrutanTaTax Kopbl



GEORGIAN MEDICAL NEWS
No 3 (180) 2010

TOJIOBHOTO MO3Ta KPbIC MPOU3BOIWIACE HA PaIHO-
cunektpomerpe PO-1307 (CBY 9,77 GHz, wacrora
monyssituu 50 kHz). C uenwto perucrparyu DI1P
CHTHAJIOB CBOOO/IHOTO OKCHJIA a30Ta MCIOIb30BAIN
crimH-metky DETC (Sigma) (B mo3e 10 mr B 0,5 mn
9KCIIAHTATOB B MHKyOanuoHHo# cpeae) u Fe? -
autpar (0,5 mr FeSO,+ 6H,0 + 2,5 Mr nuTpar Harpu-
yma B 0,5 MJI 9KCIUIAHTATOB B MHKYOAI[MOHHOM CPeIe)
[8]. OIIP cnextprl xommnekco NO-Fe*-(DETC),
PErUCTPUPOBAIINCH B YCIOBHUSAX MHKPOBOJIHOBOM
MorHocTr 20 mVt mpu TeMmepaType JKHIKOTO a30Ta
(-196°C) [11,15].

Jiist onipeiesieHust CoiepKaHus IEPOKCUIPATUKATIOB
(LOO) ucnionbzoBanu cima-noBymky PBN ( Sigma),
B 103¢ 50 mM B 0,5 MJI 9KCIUIAHTAHTOB B MHKYOAIIU-
oHHoi1 cpenie [19], OIIP ciekTpsl perucTpupoBaInch
MpH KOMHATHOH TeMIlepaType B YCIOBUSX MHKPO-
BOJIHOBOH MotHocTH 20 mVt.

Jns ompeneneHus copepx aHus Cyrnepokcuipa-
IUKAJIOB MCTOJb30BaIu COUH-TOBYImKy DMPO
(Sigma) B mo3e 50 mM B 0,5 M1 3KCIUTAaHTATOB B
nHKyOanuonHoi cpene [18]. DIIP cnexTpsl peru-
CTPUPOBAJIM NP KOMHATHON TeMIlepaType B ycllo-

BUSIX MUKPOBOJHOBOU MoItmHOCTH 20 mVt.

Craructuyeckas 00pabOTKa JIAHHBIX UCCIICIOBAHUS
MPOU3BOIMIIACH TOCPECTBOM IIPOIPAMMHOTO TTaKeTa
SPSS v10.0. Craructuyeckast J0CTOBEPHOCTb U3-
MEHEHUS TapaMeTPOB OILICHUBAJIACH C IPUMEHEHHEM
t-kputepust CTbroieHTa

Pe3yabTarel u nx o0cy:xknenue. B Tabnuue npen-
CTaBJICHBI JaHHbIE 00 U3MEHEHHUHU COJCpPKAHUS
CBOOOTHOPAIMKANIBHBIX COCTUHEHUH a30Ta U KHC-
JI0po/ia B KyJbTYpe 3KCIUIAaHTATOB KOPHI TOJIOBHOTO
Mo3ra 32-X HOBOPOXAEHHBIX KpbIc. B criektpe DI1P
MHTAKTHBIX HEHPOHOB PETUCTPUPYETCS CUTHAI
cnuHMedeHHOoro okcuaa azota (NO). B cmekrtpe
OTIIP HeiipoHOB, MHKYOUPYEMBIX B YCIOBHIX OKHC-
JIUTENIBHOTO CTpecca, UHTEHCUBHOCTh CHTHaNa
CIIUH-MEYEHHOTO oKcuaa a30Ta (NO) yMeHbIIaeTcs;
B cnekTtpe DIIP sKkCmmaHTaHTOB perucTpupyercs
CUTHAJl CIMHMEYCHHBIX CYNMEPOKCHAPATUKAIOB
(0,) n nunonepokcuapaaukanos (LOO"). Dru
JIAaHHBIC CBUJICTCIHCTBYIOT 00 MHTCHCU(DHUKAIINU
OKHCIIUTENIBHOTO CTPECCca B KyJIbType HEHPOHOB U
MEPOKCHUIAIIMOHHOM MOBPEKICHUU (HOCDHOIHUITHIOB
KJICTOYHBIX MEMOpaH.

Tabnuya. Iloxkazamenu cooepiucanuss peakmuHbix C60O00HBIX PAOUKAL08 KUCTIOPOOd, A30Md U TUNUO08
8 IKCHAAHMAMAX KOPbl 20108HO20 MO32a HOBOPOHCOECHHBIX DENbIX KPbIC, KYIbMUBUDYEMbIX
8 YCIIO0BUAX OKUCIUMENbHO20 cmpecca 6 npucymcemeuu sumamurog C u E u 6e3 nux

NO LOO 0,

MHTAKTHBIE 3,0+0,4 - -
OKHCIUTENBHBIN cTpece 0,9+0,2* 3,0+0,5 2,1+0,2

it +
OKHCIUTENbHBIN cTpecc 2.040,6+* 2,040,4%* 1,6£0,3%*
putamuH C
OKuCIUTENBHBIN cTpecc + 1,940, 3%+ 2.140,4%* 1,840,6%*
BuTaMuH E

npumeuanue: * - 0003HaAUeHbl CMAMUCIUYECKU 00CHBEPHbIE USMEHEHUS. NAPAMEMPO8 NO CPAGHEHUIO
¢ KoHmponvHuimu 3navenusmu (p<0,01); ** - obo3nauenvl cmamucmuuecku 00CmeepHvie
UBMeHeHUs: napamempos noo oeticmeuem npenapamos (p<0,01)

Kak u3BecTHO, CynepoKcHIpaauKaibl 00pa3yroTcs
BCJIEJICTBHE HOPMAaJbHOTO MeTabosm3Ma KJIETOK (B
OCHOBHOM B MHTOXOHApHUsAX). llognepkanue cra-
OMJIBHOCTH UX (DU3MOJIOTHUYECKUX KOHICHTPALUN
oOecrieunBaeTcsi MOCPEACTBOM aHTHOKCHIAHTHON
CHCTEMBI OpraHu3Ma, B YaCTHOCTHU Pa3IMUHBIX U30-
¢dopm dpepmenta cynepokcuaaucmyrtassl (COL).
B ycloBHSX OKHCIHMTENBHOTO CTpecca SHAOTeHHAs
AHTHOKCHJIaHTHasl CUCTEMa KJIETKH HEeCIocoOHa
o0ecreunTh HEUTPAIU3auio H30BITOYHOTO KOITHYEe-
CTBa PEaKTUBHBIX COCAMHEHMH Kuciopoaa. B cumy
CBOCH BBICOKOH PEaKIIMOHHOW CIIOCOOHOCTH CyTIep-

© GMN

OKCHIPAJIUKATIBI B3aUMOJICHCTBYIOT C Pa3IMIHBIMU
ouomornexynamu (B Tom uucie ¢ NO), crmocoOCTBys
WU3MEHCHUIO UX (DH3HOJIOTHUCCKON aKTHBHOCTH, BITHSIS
Ha METa0OJIM3M IEIOCTHOW KIETKH.

Hannbie nutepatypsl [8,12] cBUIETEABCTBYIOT O
3HAYUTEIBHOM YBEIUYCHUN TOKCUYHOCTU CYTIEPOK-
CUAPAUKAIIOB B IPUCYTCTBUH OKCUA a30Ta. DTH ABA
panukaa, B3auMOJICHCTBYs, 00pa3yroT IIUTOTOKCHYE-
ckuii iepokcuHUTPUT (ONOQO"), 4TO MPOSBISAETCS B
cHIKeHnU cBoOoHOro NO B KJIETKaX U YMEHBIICHUU
uHTeHcuBHOCTU curHana JI1P, ero cnuH-mMeueHHOTO

57



komruiekca ONOQO', criocoOCTBYyeT AaibHEHIIeH jie-
rpajanyu KI€TOYHBIX CTPYKTYP.

CHkenne conepkanust ceoooanoro NO B HeiipoHax
COIIPOBOXKACTCS] CHIYKEHUEM €TI0 (PH3HOIOTHYECKOM
aKTUBHOCTH. B T0 jxe BpeMs1, JaHHbIe TuTepaTypsl [§]
CBUJICTEILCTBYIOT 00 yuactuu NO-MeCcCeHKepHOH
CHCTEMBI B [TaTOTEHE3€ Pa3IMYHBIX HEBPOIOTHYECKUX
3a00JIeBaHU U TOKCUYHOCTH MEPOKCUHUTPHUTA B
HEHpPOHax.

Oxcupn azora (NO) — 3HaUNMBINA (HU3UOJIOTHICCKUI
MeauaTop kieTok. B HopManbHbBIX ycioBusx NO
yuacTByeT B ¢yHkuuonupoBanuu L{THC, ocymecr-
BJICHUU MEKHEUPOHHOU CBSA3H, YyCTAHOBIICHUU MEX-
HEHpPOHHBIX CHHANTHYECKUX KOHTAKTOB, PErYJIALUU
MeTabo3Ma HepBHBIX KieTok. [locpencreom nl M®
NO crnocobeH BIHITh Ha TPOBOAMMOCTh HOHHBIX
KaHaJoB (He uepe3 Mia3MallieMMalbHbIe PeLEenTOopHl,
MogoOHO OOBIYHBEIM HelipoMenuaropam, a U3HYTPH,
CO CTOpPOHBI IIMTOILIA3MBbl) U, TAKUM 00pazoM, H3-
MEHSTh 3JIEKTpOreHe3 HelpoHoB. [Ipeamnonaraercs,
YTO CUHTE3UpyeMbli acTporutamu NO ydacTByeT B
MOAYISIMK QYHKIMH HelpoHoB [12].

Takum 00pa3oM, B pe3yJIbTaTe POBEICHHBIX UCCIIE0-
BaHUI BBISIBIIEHO YMEHBILIEHHE MHTEHCUBHOCTH CHTHAJIA
cBoOomHoro NO u yBenmueHue UHTeHCUBHOCTH DI 1P
CHTHAJIOB CIIMHMEYEHHBIX cynepokeus- (O,) u LOO B
9KCIUIAHTaTax KOpbI TOJIOBHOTO MO3Ta HOBOPOYKIEHHBIX
KpBIC, KyITBTUBUPYEMBIX B YCIOBHUSAX OKHUCIUTETHLHOTO
cTpecca, 4To MOYKET OKa3bIBATh 3HAYUTEIHHOE BIUSIHUE
Ha (PYHKIIMOHUPOBAHHE HEHPOHOB.

B ToMm ciyuae, korjia ¢ 11e71b10 MPEBEHIIMH HHTyLIUPO-
BaHHOTO H,O, OKHCIIUTENBHOTO CTpeCCa, B IUTATENb-
HYI0 cpejty onHoBpemMeHHo ¢ H,O,, BBOuIM BUTaMKH
E u C, nabmronanoch yMEHbIIIEHUE HHTCHCUBHOCTH
OIIP curHanoB CHMHMEYEHHBIX Cynepokcua-O, u
LOO:, B To Bpems kak nHTeHcuBHOCTH DIIP curnanos
ciH-MedeHHOTo NO yBenn4nBanach 1o CpaBHEHUIO
C KOHTPOJIbHBIMM 3HAYE€HUsIMHU, cocTaBisist 73% - B

ciydae Butamusa C u 63% - B ciiyuae Butamusa E.

Takum 00pa3oM, MOXKHO MPE/IIONIOKUTh, YTO BUTAMH-
ubl E 1 C, B clly CBOMX aHTHOKCHIAHTHBIX CBOMCTB,
CIOCOOCTBYIOT CHU)KEHUIO MHTCHCUBHOCTU OKHUCITH-
TEJILHOT'O CTPECCa B HKCIUIAHTATAX KOPbI TOJIOBHOTO
MO3Ta HOBOPOKJIEHHBIX KPBIC, YTO, B CBOIO OYEPE/Ib,
MIpeayNpexIaeT OKUCIUTENbHYO0 Aerpagannio NO B
MEPOKCUHUTPUT, CIIOCOOCTBYSI COXPaHEHUIO (PU3UO-
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JIOTHYCCKUX KOHHGHTpaHI/II\/'I OKCHJia a30Ta B KJICTKax 1
BOCCTAHOBJICHUIO €T0 OMOJOTHUECKOM aKTUBHOCTH.
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SUMMARY

CORRECTION OF OXIDATIVE STRESS IN
THE RAT BRAIN CORTICAL CELLULAR
CULTURE WITH VITAMINES E AND C

Davitashvili D., Museridze D., Svanidze 1., Pav-
liashvili N., Sanikidze T.

Thilisi State Medical University, 1. Beritashvili Insti-
tute of Physiology, Thilisi, Georgia

The oxidative stress-induced alteration in concentra-
tion of oxygen, lipid and nitrogen free radicals in
cultured brain cortex of the newborn albino rats and
its correction with vitamins E and C was investigated.
Modeling the oxidative stress was achieved with ad-
dition of H,0, into the nutrient medium. In order to
prevent an oxidative stress-induced cytotoxic effect,
concomitantly with H,0O,, vitamins E and C were
added into the nutrient medium. Oxygen, lipid and
nitrogen free radicals were registered by method Elec-
tron Paramagnetic Resonance (EPR) and spin-traps.

The data, obtained in our study revealed decreasing of
intensity of NO content and increasing of spin trapped
superoxid- (O,) and lipoperoxid-radicals (LOO') in
explants of brain cortex of the newborn albino rats
cultured in oxidative stress conditions. These changes
were attenuated following action of vitamins E and
C (decreasing of intensity of EPR signals of O,  and
LOO, increasing of free NO content).

Key words: oxidative stress, vitamin E, vitamin C,
brain cortex, rats.

PE3IOME

KOPPEKIUSA OKUCJIIUTEJBHOI'O CTPEC-
CA B KVJIBTYPE KJIETOK KOPbI I'OJIOB-
HOI'O MO3T'A KPbIC IOCPEJICTBOM BHU-
TAMMUHOBE U C

Hasuramsuiu [ T., Mycepuaze /LIL., Ceannnze U.K.,
MaanamBuan H.C., Canunkuaze T.B.

Tounuccruti 20cyOapCmeeHHbIL MEOUYUHCKULL Y HUBEPCI-
mem, Uncmumym gpusuonocuu um. M.C. bepumawsunu

HccnenoBanm comepkaHne peakTHBHBIX CBOOOTHBIX
palluKaJIoB KUCJIOPOA, a30Ta U JIMIIUI0B B 3KCIUIAH-

59



TaTax KOpPbI FTOJIOBHOTO MO3I'a HOBOPOXKICHHBIX OSJIBIX
KpbIc Vistar Ha paHHHX dTarnax KyJIbTHBHUPOBAHUS B
YCIIOBHSIX OKHCIHTENBHOTO CTPecca U BO3MOKHOCTb
PEryIISIIIAU UX COACPIKAHUS IIOCPECTBOM BUTAMHHOB
E u C B ycnoBusx in vitro. MozaenupoBanue OKCH-
JIATUBHOTO CTpecca OCYIIECTBISUIOCH J00AaBICHUEM
B murarenbuyto cpeny H,O,. C nenbro npeBeHnmu
IIUTOTOKCHYECKOTO 3(PeKTa, BHI3BAHHOTO OKCHJIA-
TUBHBIM CTPECCOM, B TUTATEIBbHYIO CPEy T0O0aBIISLTH
suramunbl E n C onnospemenno ¢ H,0,. Conepixa-
HUE PEAKTUBHBIX CBOOOTHBIX PAJIMKAJIOB KUCIOPO/IA,
a30Ta | JHMIUAO0B ONPEACISUTH ¢ MOMOIIBI0 METO/Ia
AIEKTPOHHOTO MapaMarHuTHOTO pe3oHanca (JIIP)
M COOTBETCTBYIOIIMX CHHUH-JIOBYIIeK. [TomyueHHbIC
HAMH JITAHHBIC BBISIBUJIA YMEHbBIIICHUE HHTCHCUBHOCTH
curHana ceoboguoro NO 1 yBelnHYeHUE WHTEHCHB-
Hoctu DIIP curHAIOB CIMHMEYEHHBIX CYTEPOKCHU]
- (0,) u nunonepokcuapaaukanos (LOO) B sxe-
IJIaHTaTaX KOPbI TOJIOBHOTO MO3ra HOBOPOXKICHHBIX

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

OenbIX KpbIC Vistar, KyJbTUBUPYEMBIX B YCIOBHIX
OKHUCIIUTENIBHOIO CTpecca.

Bospaeiicteue ButamunoB E u C crocoOGcTBOBAIO
yMeHblIeHHI0 HHTeHcuBHOCTH DIIP curnanos civH-
MEUYEHHBIX Cynepokcua - (O,) u nunonepoxcuapa-
nukanoB (LOOY), ysennueHunto nuHTeHCHBHOCTH DI 1P
cursaia cnmaMedeHHoro NO.

Takum 00pa3oM, CIIeAyET 3aKITFOYUTh, YTO BUTAMHHBI
E u C, B cuity cBOCH aHTHOKCUIAHTHON aKTUBHOCTH,
CIOCOOCTBYIOT CHIDKEHUIO MHTEHCUBHOCTH OKUCITH-
TEIBHOTO CTPecca B DKCIUIAHTATAX KOPBI TOJIOBHOTO
MO3Tra HOBOPOXKJICHHBIX KPBIC, YTO, B CBOIO OUEPE/Ib,
MPEeyIpeKIaeT OKUCIUTHIBHYIO Aerpaaanuio NO
B MEPOKCHHHUTPUT, CIIOCOOCTBYET COXPaHEHHUIO CO-
Jiepkanus (PU3HOIOTUUECKUX KOHIICHTPAIMI OKCH/IA
a30Ta B KJIETKaX U BOCCTAHOBICHUIO €r0 OMOJIOrHYe-
CKOM aKTUBHOCTH.
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B3ANMOCBA3b JIUIIMJTHOT'O OBMEHA CO CTAIUMHOCTBIO
PAKA MOJIOYHOM KEJIE3BI

Ke6anze! H.B., aoynus' Y.A., Kakaypunze® H.I.

YUnemumym sxenepumenmanvrou mopghonoauu um. A. Hamuweunu,
2Hayuno-ucciedo8amensCkutl UHCMuntym KIUHUYEeCKoU U IKCNePUMEHMATbHOU Mepanuu -
Hayuonanvuwiti yenmp mepanuu

lopMoHanbHO-MeTa0OIUYECKUN CTATYC OOJBHBIX
paxom MomouHo# kene3sl (PMIK) umeer Gonpinoe
3HAYCHUE JIJIs1 UHAUBUIYAIU3alUU POTUBOOITYXOJIe-
BOTO JICUCHHS U ITPOTHO3a 3a0oneBanus [4]. [loatomy
3HaHUE 0COOCHHOCTEH JIMIUHOTO CTaTyca OPTaHu3-
Ma MalUeHTOB, 0COOEHHO Ha HAaYallbHBIX CTAJIHSX,
MOKET OKa3aTh OIMPECIICHHYI MOMOIIb B BBIOOpE
CTpaTeruu MpOTHUBOOIyX0aeBoro Jeuenus PMIK.

Bcepssuc BBIIICHU3T0KCHHBIM, IICJIBIO JaHHOT'O UCCJIIC-
AOBaHUA ABUJIOCH U3YyUYCHUC HU3MEHECHUI JIUIIUAHOI'O
MeTaboamu3Ma y OOJIBHBIX pakoM MOJIOYHOM JKEJIe3hI
Ha paHHUX CTaAuAgX 3a00J1€BaHUS.

Marepuan u MmeToabl. Mb1 06cienoBanu 30 sKeHIIUH
B Bo3pacte 38-64 51eT ¢ rTUCTONIOTNYECKH TTOATBEPK-
nennsIM auarao3omM PMOK I-1T1 cranuii. Bee sxeHmm-
HbI OBUTH ONlepUpOBaHbl B HalmoHamsHOM HIEHTpE
onkonoruu uM. A. I'Bamuuara. [luarno3z PMX Obin
YCTaHOBJIEH Ha OCHOBAaHWH aHAMHE3a, KIMHUYECKUX
JAaHHBIX, MAMMOTpa(hUICCKUX UCCIICAOBAHUH, TOCT-
OINEPALlMOHHBIX TMCTONATOJIOTMYECKUX MCCIIEI0BA-
HHUI1, B HEKOTOPBIX CIy4asiX KOMIIbIOTEPHON TOMOTpa-
(buelt u AIepPHO-MarHUTHBIM PE30HAHCOM.

[Tocneonepaunonnyo Tkanb ukcuposanu B 10%
pacTBOope HeHTpasbHOTO (opMairHa M (UKCALH-
onHoli cmecu Kapnya. YacTb TkaHu (PUKCHPOBAIN B
napaduHe, Ipyryro — B HeJutonauHe. Jiis noxydeHus
CEpUHHBIX CPE30B TONIIHUHOU 4-5 MKM, MaTepHa,
(uKcHpOBaHHBIN B mapaduHe, HApe3aJIn Ha pOTALH-
OHHOM MHUKPOTOME; TKaHb, (PUKCHPOBaHHYIO B LIEN-
JIOUANHE, — Ha CaHEOOPa3HOH MUKPOTOME TOIIIMHOM
B 5-6 MKM.

Cpe3sbl OKpaliBajiy FeMaTOKCHINHOM, 303MHOM U
nuKpopykcHOM MeTooM Ban ['n3oHa.

CTaHHﬁHOCTL Ppaka onpeacisiiaCb € y4€TOM padMepa
OITYyXO0JIM, MHBAa3MBHOCTHU, BOBJICUCHU J'II/IM(l)aTI/I‘lC—
CKHX y3JIOB, HAJIMYIUA PACTIPOCTPAHCHU S OITYXOJIU 3a
npeaciaMmmn MOJIOYHOM JKeJIe3hl.

© GMN

C uenpro onpeaenaeHus JUMUAHOTO TOMEOCTa3a
y obcneayeMbIx Ul 3a0upaiu KpoBb mocie 12-
YacoOBOT0 TOJOAAHMs HATOIIAK. JIMUAHBINA CHIEKTP
ompeAesscs B Mia3Me KpPOBU C MOMOULIbIO CIEK-
tpodoromerpa JENWAY-6400 (Aurmus). Komuue-
ctBO obmiero xonecreprHa (OX) ObLIO OMpeneneHo
su3uMHBIM MeTonoM (Cholesterol CHOD-PAP Kit.
Code SFBC: E,, BIOLABO, France), Tpurnuiepu/ibi
(TT) - su3umubM MetonoM (GPO Kit, Code SFBC:
KO, BIOLABO, France), ypoBeHb JTUIONIPOTENIOB
Bbicokoit mmotHoctu (JIIIBIT) onpenensnu mocie
NPEUUNUTALMN JTUIONPOTEUI0B HU3KOW MIIOTHOCTH
(JIITHIT) u numonpoTenaoB OYeHb HU3KOW IIOT-
Hoctu (JIITIOHIT) (HDL Cholesterol (Precipitant)
SFBC Code: MI, BIOLABO, France). [1y1s BbIuuc-
nenust JIITHIT ncnions3oBanack popmyna Friedwald-a
(1972): JIIHII= OX — (JIIIBIT + JIITOHII). Ans
onpeneneuus JIIIOHIT ucnons3oBanu dhopmysy: TI'/5
(mr/mn). Unpexc areporennoct (MA) BeIMuCISIIH 11O
dopmyae: (OX — JIIBIT) / JIHIBIT [1].

Pesynbratel nccinenoBanusi ObUIM BHECEHBI B 0azy
JAHHBIX CTaTUCTHUYECKOW mporpamMmbl Microsoft
Officce Excell n 00paboTanbl cTaTUCTHYECKUM Ma-
ketoMm mporpammbl SPSS-11,5. /lanubie mpencras-
JIEHBI B BUJIE CPEJHEro 3HAa4e€HUs + CTaHAapTHOIO
otkinonenus (M£SD). KoappuumenT nocroBepHocTH
onpenensuics kak p<0,05 nmo kpurepuro CrrofeHra t.
Koppensaus rectupoanacs Metonom Pearson-a.

Pesyabrarthl U ux o0cy:kaenne. Mexay nmoxasare-
nsiMu cpenHero Bo3pacta | (45,845,4 1) u 1l rpynn
(47,7£8,4 1) cTaTHCTUYECKH JIOCTOBEPHBIX PA3THUUI
He oka3zainocs (p>0,5).

W3 30-u BBIsABIEHHBIX omnyxosei 20 cocTaBUiM Mpo-
TOKOBYIO KapUUHOMY, 3 - JOJBKOBYIO KapLUHOMY,
3 - ¢ubpo3HsIii pak (CKUpp), 3 - MENYISPHYIO Kap-
nuHOMY, 1 - Oonesns [emxera.

[TonOop u pacmpeaeneHue NaMEHTOB B TPYIIIBI TPO-
BOJMJIM Ha OCHOBaHWU MPUHATOHN KiacCH(pUKALUH,
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10 pa3Mepy, UHBA3UBHOCTH U HAJIMYUIO METACTA30B.
B I rpynmy Obutn BritoueHs! nanuenTsl Ha [ u 1T A
CTaysIX, Ha OCHOBAaHUHM CIIETYIOIIMX MOP(HOIOTHUIECKHIX

.~

Puc. 1. layuenmxa I ocuuaueunu M., 40 1., scmpozen-
ompuyamenvHas npomoxosas kapyurnoma, I cmaous,
A0pa 00OHOPOOHbBLE, PeOKUll 2UNepXPoMamos 8 nojie
3peHuUst, MeHOeHYUs. PopMUposanss mpyoouex yem-
Kas, okpacka zemamorxcuaunom, x300

Bo II rpynmy Botu manuents! Ha II b cranumn 60-
JIE3HU CO CIEAYIOUMMHA MOP(HOIOTHUECKUMHU TIPH-
3HaKaMHW: WHBAa3UBHBIN pak, pasmep 3,3 - 4,7 cm, ¢
MeTacTa3aMH B aKCHJUISIPHBIC TUM(ATHUECKUE Y3ITbI

(puc. 2).

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSISHMNZIKL M 5SJIRNGN6M LNSLRI6N

TPU3HAKOB: PaK HOCWJT MHBA3UBHBIN XapaKTep, ero pazmep
BapbHUpOBAJI B Iipezienax ot 1,8 cm 110 3,1 cM, 6e3 meTacra-
30B B aKCWUIIPHBIC JTMM(paTHISCKHE y3IIbI (puc. 1).

i I | R

Puc. 2. Ilayuenmka Hocuxus P, 46 1., acmpoeen-
NONOACUMENbHAS NPOMOK06as Kapyunoma, Il cmaous,
A0pa HeOOHOPOOHbIe, 2-3 2UNEePXPOMAMUYHBIX A0PA 8
none 3peHusi, meHOeHyus Gopmuposanus mpyooyex
YMepeHHasl, OKpacka cemamoxcununom, x600

Cpenu pa3uvHbIX TTOKa3aTenei JIUMUIHOTO CIIeKTPa
ObUTH 3a(UKCHPOBAHBI HEOAHOPOIHBIC PE3YJbTATHI.
B wacTHOCTH, BBISIBHIIOCH CTATUCTUYECKH JIOCTOBEP-
HOe paznuune Mexay mokaszarernsmu OX u JITTHIT
(Tabmura).

Tabnuya. [oxkazamenu aunuonoeo oomena y doavhvix PMIK

I'pynna Bospacr (0),¢ JIIBIT JITTHII JIITOHIT T HA
1 45,8454 165,7+£23,0 | 48,7+10,5 91,8+21,3 31+6,8 154,2+30,2 2,7+0,8
11 47,7484 190+35,0 48,449,6 117+£32.4 30,6+7,8 148,8+40,7 3,1+0,9
P >(,5 <0,05 >(0,7 <0,02 >(,5 >0,5 >0,5

P - 0ocmogeproe paziuyue

V¥ mnanuenrtos I rpynmnsl, HaXomAMMXCS HA CTaIuU
1Ib, oTMedeHbI CTaTUCTHYECKH BEICOKHE ITOKA3aTEIIN
OX u JITHIT (1904£35,0 mr/mn u 1174+32,4 mr/mn
cootBeTcTBeHHO) (p<0,05), B oTiruue ot I rpymiisl
(165,7£23,0 mr/mn m 91,8+21,3 MI/ma1 COOTBETCTBEH-
HO) (p<0.02). Mexny nokazarensmu TI" u JITIBII
pa3anuuil He 0Ka3aiocCh.

IIpu cpaBHenun nokasareneit I u Il rpynn BbIsBH-
nock coorBeTcTBeHHO: JITTIOHII- 31+£6,8 mr/on u
30,6+7,8 mr/mi, TI'- 154,2+30,2 mr/nn u 148,8+40,7
mr/mn, MA-Y?2,7+0,8 mr/mn u 3,1+£0,9 mr/mt (p>0.5).
Mexny nokazaremnsimu JITIBIL, JITIOHIL, TT" u KA 1
u Il rpynn crarucTU4ecKn JOCTOBEPHBIX pa3IHuuil
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HE OKa3ajock. Haim naHHbIe OTIIMYat0TCs OT JaHHBIX
Cumonosa JI. U. u coasr. [2]. Paznuuue, BeposTHO,
00BSICHACTCSI BO3PACTOM IALUEHTOB, 3CTPOrCHO-
BBIM CTAaTyCOM U IPHUHLUIIOM IepepacipereeHus
B rpynnax. Beaencrsue Toro, uro y nmanueHToB II
IpyIIsL, B oTaryMe oT I rpynmel, otmMedyaercs Oomnee
pasBepHyTast ¢popma OOJIE3HHU, MBI [10JIaraeM, 4TO
BBICOKHE I1OKA3aTeIM aTepOreHHOCTH ONPEEISIIOT
CTETIEHb U 3JI0Ka9eCTBEHHOCTh pocTta PMIK, Tak kak
H3BECTHO, YTO CPEIU MaKpOIapaMeTpoB OpraHM3-
Ma, IIpeXae BCEro BIMAOMUX Ha pazsutue PMIK,
Ba)XHOC 3HAYCHHE MMEET U JIMMUIHBIN CTaTyc, KO-
TOPBIA OTHOCHUTCA K (aKkTOpaM, BO3ACHCTBYIOLINM
Ha UMMYHHYIO CUCTEMY M HPOJYKLHUIO CTPOICHOB.
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JucbanaHc B roMeocTase MOCIEAHUX, B CBOIO O4e-
pens, cocobetByeT pasButuio PMK [2,6]. Baus-
HHE Ha TMOBBIIIEHHE pacrpocTpaHeHHocTH PMOXK
OKa3bIBACT TaKKe MrcOaNaHC JTUMUAHBIX QpaKiuii B
CBIBOPOTKE KPOBH (THIIEp- U AUCTUTIONPOTEMHEMUI )
[4]. JIunuael ¥ AUMONPOTEHHBI KPOBU YYacTBYIOT B
(OpMHUPOBAHUN UMMYHOPETYISTOPHBIX 3P(PEKTOB,
MOJTYTMPYIOT PELENTOPHOE CBSI3bIBAHNE 3CTPOT€HOB
B TKaHSX-MHUIIEHX [3,5,7].

VYeenuuenne nokasatreneit OX u JIITHII na I-II cra-
musix pa3Butud PMOK MOJKHO cunTaTh MPEeIUKTOPOM
pOCTa ¥ PACIIPOCTPAHEHUS, & KOPPEKLUIO JTUITUIHOTO
romMeocrasa (AUEeTHYECKYI0 U MEAMKAaMEHTO3HYIO)
- TIPEIBECTHUKOM BTOPHYHOW MPOQUIAKTUKH paKa
MOJIOYHOH K€eJIe3bl.
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SUMMARY

INTERRELATION OF LPID STATUS WITH STAGING OF BREAST CANCER

Kebadze® N., Gabunia® U., Kakauridze? N.

'Thilisi A. Natishvili Institute of Experimental Morphology; *National Center of Therapy-
Clinical and Experimental Research Institute of Therapy

The lipid status of 30 women (38-64 years) with
breast cancer (stages I-1I A, B) was investigated.
Selection and distribution of patients in groups oc-
curred on the basis of the accepted classification by
the size, invasivity and presence of metastases. The
main changes in the lipid formula of blood included
increased level of total cholesterol and low density
lipoproteins cholesterol. The relationship between

dislipoproteinemia and invasivity were reveald.
Thus, these changes can be considered as predictor
of growth and distribution, and correction of lipid
homeostasis (dietary and medicamentous) as a pri-
mary factor of secondary preventive maintenance
of breast cancer.

Key words: breast cancer, dislipoproteinemia.

PE3IOME

B3AVMMOCBS3b JJUIINJTHOI'O OBMEHA CO CTAIUMHOCTHBIO
PAKA MOJIOYHOM KEJIE3bI

Ke6anze! H.B., aoynus' Y.A., Kakaypunze® H.I.

YUnemumym sxenepumenmansioti mopghonocuu um. A. Hamuweunu; *Hayuno-uccieoosamenscrkuil
UHCMUMYM KIUHUYECKOU U dKCnepumMenmanvhol mepanuu - Hayuonanvuulii yenmp mepanuu

bt uccnenoBan munuAHbI ctaryc 30-u JKeHIIUH
B Bo3pacte 38-64 ner GONBHBIX PAKOM MOJIOYHOM

© GMN

xene3sl (PMXK) na I-1I cragusix pazsutus. Beioop u
pacnpezeneHue MalyueHToB B TPyInax MpoUCXOIIN
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Ha OCHOBE TIPUHSITON KITACCH(DUKAINH C YIETOM pa3-
Mepa, HMHBA3WBHOCTHU U HAJIMYHA METACTA30B. 3H3‘H/I-
TCJIIbHbBIC U3BMCHCHUS JIMITUIHOI'O O6MCHa KpOBI/I BKJIHO-
YaJIi TOBBIIIICHHBIC YPOBHH OOIIIETO XOJIECTEPUHA U
HI/IHOHpOTCI/II{OB HH3KOI>'I IINIOTHOCTHU B 3aBUCUMOCTH
OT CTaauu 3a00JIEBAaHMUSL.

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

Taxum 00pa3zom, yBenm4IeHHe TToKa3aresei o0Iero xo-
JIECTEPUHA U JIMIIOIIPOTENI0B HU3KOM T10THOCTH Ha [-11
craausx passutis PMOK MoykHO cuuTarh NpeuKTopoM
pocTa U pacnpoCTpaHeHHs], a KOPPEKLIUIO JIUITHTHOTO
roMeocTasa (IHIIEBYIO N METMKaMEHTO3HYIO) - BAXKHBIM
(axTopom BropuuHOi ipodunakTukr PMXK.
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POSTTRAUMATIC STRESS DISORDER AND INSOMNIA DEVELOPMENT
IN INDIVIDUALS DISPLACED FROM SHIDA KARTLI, GEORGIA

Maisuradze'? L., Lortkipanidze'? N., Eliozishvili? M., Gvilia'? I., Darchia'? N.

. Beritashvili Institute of Physiology, Thilisi; *I. Chavchavadze State University, Thilisi, Georgia

People with psychological distress associated with
preceding traumatic events suffer from sleep distur-
bances [12,13]. These sleep disturbances may have
transient character that represents a normal reaction to
trauma exposure or may persist for a long time [12].
The posttraumatic stress disorder (PTSD) is a clinical
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syndrome characterized by re-experiencing, avoid-
ance, and hyperarousal reactions that persist for more
than one month after exposure to a traumatic event
[6]. Epidemiologic studies indicate that community
prevalence estimates of PTSD range from 1 to 10%
[3,8] with higher estimates in victims of interpersonal
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violence (20% to 30%) [8,15] and combat veterans
(15%-30%) [17]. Recent estimates suggest that 5%
to 29% of military personnel who serve in current
conflicts in Iraq and Afghanistan meet diagnostic
criteria for PTSD [6].

Sleep disturbances are prominent features of PTSD
[11,12,16]. They contribute to poor daytime function-
ing [6] and are considered as the diagnostic criteria
for PTSD according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM-1V) [1]. However
the exact nature of the relationship between sleep dis-
turbances and PTSD is unclear. Several aspects of the
sleep contribution to the development of PTSD need
to be explored [6]. Critical unanswered questions are
(1) whether disturbed sleep in PTSD is an independent
clinical entity or an effect of the disorder, (2) if sleep
disturbances in PTSD affect daytime functioning
and quality of life, (3) if sleep disturbances reinforce
anxiety or depression symptoms, and independently
favor for poor clinical and health outcomes? While
these points require clarification, they raise the need
for further studies on sleep disturbances in trauma
exposed individuals to determine whether sleep dis-
turbances are more general features in traumatized
individuals or specific to PTSD.

The present study was designed to examine the preva-
lence rate of PTSD and sleep disturbances in internally
displaced persons (IDPs) escaped from Shida Kartli,
Georgia in order to survive because of the Russia -
Georgia war conflict in August 2008. We also aimed
to identify whether the problem of insomnia was
specifically characteristic for subjects with PTSD.

Material and methods. Participants were 45 IDPs from
Shida Kartli. Survivors of combat zone were temporarily
housed in one of the kindergartens of Tbilisi, a capital
city of Georgia. 28 female and 17 male subjects, aged
between 18 and 63 years old, were interviewed in 2.5
months after the displacement to Thilisi. Informed con-
sent was obtained from all participants, and the local
institutional review board approved the study.

Sleep specialists conducted sleep interviews. Subjec-
tive data on nocturnal sleep characteristics included
sleep latency, bedtime, wake-up time, rise time,
nocturnal awakenings (frequency and duration),
the ability to fall back to sleep, frequency of night-
mares, early morning awakenings, feeling of being
rested upon awakening, the frequency of difficulties
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in initiating and/or maintaining sleep per week. In
addition, subjects were asked to self evaluate their
current sleep quality on a 4 point scale: bad, fairly
bad, fairly good, and good. The interview also cov-
ered socio-demographic information such as age and
gender, education level and employment status before
escaping from combat zone. Socio-economic status
of participants was self-evaluated on a 4-point scale
ranging from 1 (bad) to 4 (very good).

All participants completed the Posttraumatic Stress
Diagnostic Scale (PDS) [4]. The PDS is a 49 item self-
report instrument designed to diagnose PTSD. The
structure and content of the PDS mirror the DSM-1V
diagnostic criteria for PTSD. PDS was presented in
Georgian language following appropriate onwards-
backwards English-Georgian translation.

The criteria for defining subjects as having PTSD
were based on PDS questionnaire analysis. 43 ques-
tionnaires on PTSD were completed correctly. 19
(44,18%) out of the 43 participants who escaped from
combat zone, met all six DSM-IV criteria (A-F, the
diagnostic criteria for PTSD), i.e. these individuals
endorsed items in a manner that is consistent with a
DSM-1V diagnosis of PTSD. 8 (18,61%) did not have
PTSD. The results obtained from 16 (37,21%) subjects
were questionable to make a definite diagnosis on hav-
ing PTSD. Thus, data obtained from only 27 subjects
were entered into subsequent analysis.

During the interview, subjects were asked about ongo-
ing (if any) sleep-promoting medication intake and, if
hey were treated for any somatic or psychiatric disor-
ders at the time of survey, to determine whether pos-
sible insomnia complaints are primary or secondary.
Subjects were diagnosed primary insomnia based on
the criteria of the DSM IV [1]. Subtypes of insomnia
were identified based on the following symptoms:
difficulty falling asleep, maintaining asleep and non-
refreshing sleep.

Comparisons on the demographics and the sleep mea-
sures between subjects with and without PTSD were
conducted using either one-way analyses of variance
or chi-square for categorical variables. The strength
of the relationship between PTSD and insomnia were
analyzed using Spearman correlation. A p value of
0.05 was considered to be statistically significant. Re-
sults are reported as MeantSE. All statistical analysis
was done using SPSS Statistics, version 16.0.
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Results and their discussion. The present study
revealed a high prevalence rate of PTSD among the
IDPs from Shida Kartli. 41 (95,3%) subjects marked
as a traumatic event “Military combat or war zone”
that bothered them the most. A large percentage
(44,18%) of IDPs met the PTSD diagnostic criteria.
8 individuals (17,8%) were assigned to group of
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subjects without PTSD. The Level of Impairment in
Functioning was “Sever” in 62.1% (12 out of 19) of
subjects with PTSD and 12,5% (1 out of 8) of sub-
jects without PTSD. Table 1 compares demographic
characteristics of subjects with and without PTSD and
provides statistical analysis of differences between
the groups.

Table 1. The demographic characteristics of subjects with and without PTSD

. . Subjects without
Variables il;lg]gc:;:vll;l)l J PTSD Statistics

(n=8)
Age (MeantSE) 40,2+2,8 25+2.4 F,,.=10,6 p=0,003
Gender — female, % (n) 15 (79) 5(62,5) x2=5,0 p=0,025
Education (years) 14,68+0,42 14,00+0,73 F ,,=0,715 p=0,406
Socio-economic level 2,95+0,16 2,88+0,44 F ,.=0,04 p=0,85
Marital status, % (n) single 0(0 3(37,5
married/cohabitinfg ysie 19 ((1 80) 5 ((62,5)) x?=8,167; p=0,004
Employment, % (n) not working 6 (31,5 3(37,9) x2=3,556 p=0,059

this ordinal variable is treated as continues variables ranging from 1 (bad) to 4 (very good)

As shown in Table 1, groups were significantly differ-
ent on age, gender and marital status. Subjects with
PTSD were more aged than subjects without PTSD.
Proportionally more females and more married sub-
jects were presented in the group of PTSD individu-
als. There was no difference between these groups on
socio-economic level and the employment status just
before escaping from the war zone.

As regards to the sleep complaints, we found that more
than two thirds of participants were not satisfied with
their current sleep and most of them were complaining
about sleep maintenance difficulties and appearing of
nightmares, as disturbing factors of sleep. 85,2% (23
out of 27) of total subjects with and without PTSD

had at least one type of insomnia. Sleep complaints
were presented among all PTSD individuals, also
50% of non-PTSD subjects were suffering with
insomnia as well. There was statistically significant
difference between groups on the incidence rate for
all types of insomnia (p<0,05). Mean sleep onset la-
tency was high in both groups but the difference did
not reach the significance (p=0,33). We detected that
subjects of both groups were struggling with problem
of nightmares with higher rate in the PTSD group;
however the difference again was insignificant. The
groups significantly differed on total sleep time that
was subjectively calculated according to self-reported
measures. Mean scores for sleep variables are pre-
sented on Table 2.

Table 2. Mean scores and SE for sleep variables of subjects with and without PTSD

. Subjects with Subjects without o
Variables PTSD (n=19) PTSD Statistic, p value
(n=8)
Subjects with insomnia 19 (100%) 4 (50%) $*=9.783; p<0.01
Sleep latency (min) 57,318,6 42,6185 F,,.=0,985, p=0,330
Total sleep time (hr) 6,31£0,29 7,610,55 F, ,.,=4,730, p=0,039
Nightmare frequency per week 1,4240,36 1,2540,77 F,,,=0,051, p=0,823

Self-evaluation of sleep quality revealed that 62,1%
(12 out of 19) of individuals with PTSD and 50,0% (4
out of 8) of subjects without PTSD slept badly. Other
answer-choices made by the individuals having and
not having PTSD were almost the same. The results of
Spearman correlation analysis of PTSD with insomnia
status was highly significant (r=0,64; p<0,000).
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Forced displacement in developing countries dra-
matically alters individuals’ habitual activities and can
influence health in several ways. The negative impact
of displacement in our study population is reflected by
high incidence rate of both PTSD and insomnia. We
found that disturbed sleep was a common complaint
among the subjects escaped from Shida Kartli.
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The immediate and long-term effects of traumatic
events on sleep have been discussed in a number of
studies [6,12,13]. Despite variations in approach these
studies report that insomnia symptoms and nightmares
and/or anxiety dreams are most frequent self-reported
complaints in traumatized persons with regard to both
the immediate and long-term effects [3,10,11,14].
Other studies failed to find objective evidence of sleep
disturbances in patients with PTSD [7,9]. Our data
are consistent with studies reporting the problem of
insomnia in people suffering from PTSD [3,14], but
at the same time, we found that insomnia complaints
were not specific to PTSD subjects and were also
presented in the group of non-PTSD individuals.

Examining the differences between subjects with and
without PTSD revealed that the groups did not differ
on socio-economic and employment status before the
stress exposure. Thus, social determinants of health
vulnerability to stress in these groups were similar.
As regards to gender, it is accepted that female war
veterans have more sever psychopathology than
males [5]. Our data just partially support this view
since we do not have equal gender distribution within
the sample. Increasing rate of insomnia with age is
a well—established fact [2]. Although we detected
significant age difference between PTSD and non-
PTSD individuals, insomnia was presented in half of
younger non-PTSD subjects. Thus, our results provide
further support for the view that sleep mechanisms
may contribute to the pathophysiology of PTSD, but
sleep complaints following trauma exposure may exist
even in the absence of full-blown PTSD.

The main limitation of the current study is that
sleep complaints were evaluated (A) by subjective
reports, and (B) in the small sample size. Because
of these limitations it is difficult to determine the
extent to which sleep disturbances in PTSD rep-
resents an independent clinical entity or an effect
of the disorder. However, our results indicate that
displacement may affect individuals’ health in
several ways, and highlight the importance of as-
sessing and further studies on sleep disturbances
in individuals with PTSD.

Finally, findings of this study, conducted for the first
time in Georgia, signify the importance of more medi-
cal attention on PTSD and insomnia development in
Georgian displaced population exposed to the war
and violence.
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SUMMARY

POSTTRAUMATIC STRESS DISORDER AND
INSOMNIA DEVELOPMENT IN INDIVIDU-
ALS DISPLACED FROM SHIDA KARTLI,
GEORGIA

Maisuradze'? L., Lortkipanidze'? N., Eliozish-
vili? M., Gvilia'? 1., Darchia'? N.

Y. Beritashvili Institute of Physiology, Thilisi, Georgia;
2[. Chavchavadze State University, Thilisi, Georgia

Recent evidences suggest that posttraumatic stress
disorder (PTSD) is associated with sleep disturbances
following the traumatic events. However, the exact
nature of the relationship between disturbed sleep
and PTSD is unclear. The present study examined the
development of PTSD and insomnia in the population
subjected to force displacement from Shida Kartli,
Georgia (Caucasus). Detailed subjective information
on sleep-wake habits and demographic parameters
were obtained from 45 displaced persons. Posttrau-
matic Stress Diagnostic Scale was administered to
all participants. Complete information could only be
obtained from 27 individuals categorized into PTSD
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(19 subjects) and non-PTSD (8 subjects) groups.
Sleep complaints were presented among all PTSD
individuals, also 50% of non-PTSD subjects were still
suffering from insomnia. Most of the subjects were
not satisfied with their current sleep. They mostly
complained on sleep maintenance difficulties and
the appearing of nightmares, as disturbing factors of
sleep. The difference between PTSD and non-PTSD
groups on nightmare frequency did not reach the
significance. Our results support a view that sleep
mechanisms may contribute to the pathophysiology of
PTSD, but insomnia following trauma exposure may
exist even in the absence of full-blown PTSD.

Key words: posttraumatic stress disorder, insomnia,
disturbed sleep, displaced persons.

PE3IOME

PABBUTUE NMOCTTPABMATHUYECKHUX
CTPECCOBBIX HAPYIIEHUM U UHCOM-
HUN Y JIML, NEPEMEINEHHBIX U3 HIUJIA
KAPTJIN, I'PY3US

Maiicypanze'? JI.M., loprkunanunze'? H. 1., Dauno-
sumBwian? M., I'euimas'? W Jk., Japuns'? H. T,

YUnemumym gusuonocuu um. U. Bepumaweunu,
Tounucu, *T'ocyoapcmeennvlii yHugepcumem
um. 1. Yasuasaosze, Tounucu

ComacHo HOBEHIIMM HCCIIEI0BaHUSIM, IIOCTTPaBMa-
tudeckue crpecconble HapymeHus (IITCH), Bei3Ban-
HbIE TPABMAaTHYECKHUMHU COOBITHUSMH, TECHO CBS3aHBI
¢ HapymeHueM cHa. OfiHaKo, MPUpo/Ia B3aUMOCBSI3U
[ITCH u HapyuieHHus CHa IMOJTHOCTHIO HE BBISICHEHA.
B mpencraBnenHoi paboTe UCCIEIyeTCS pPa3BUTHE
IITCH u nuHCOMHUU B MOMYJSIIUU, BBIHYKJICHHO
nepemenieHHsix un u3 uga Kaprou, ['pys3us. [e-
TanbHas CyOBEKTHBHAS MHPOPMAIHS O HAaBBIKaX CHA
1 00pCTBOBAHMSA U AeMOorpadUuecKrX rnapamerpax
ObuTa monydyeHa oT 45-TH NepeMellleHHBIX BHYTPU
cTpassl Jull. MM Oblia mpegocTaBieHa MOCTTpaB-
MaTH4ecKasl CTpeccoBasi TUArHOCTHYecKas IIKaja.
HeoOxonumast aiis o0padoTku uH(pOpMaIus ObLia
HoJTy4YeHa oT 27-1 CyObeKTOB, KOTOpBIE ObIIH MOIPa3-
nenensl Ha fiBe rpynmbl: 6e3 [ITCH (8 aum) u ¢ [ITCH
(19 num). XKanoOsl Ha HapyIIEHHE CHA OTMEYaIH BCe
cyonektbl ¢ [ITCH. 50% cyonekror 6e3 [ITCH Takke
cTpaganu O0eccoHHUIEH. BonbIMHCTBO CyOBEKTOB
JKaJIOBAJIMCh Ha TOCTOSHHYIO TOTPEOHOCTh BO CHE,
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a TaK)Ke HOYHBIC KOIIMapbl, IpepbiBatoiiue ero. [1o
4aCTOTE HOUHBIX KOIIMAPOB 3HAYUTEIIBHOMN Pa3HUIIBI
MEXJ1y TpyIIaMu He 0TMeualioch. [lomyueHHbIe pe-
3yJbTaThl TOJATBEPKAAOT MHEHHE O BO3MOXKHOCTH
BOBJICUCHHUS MEXaHU3MOB CHa B MaTO(PU3UOJIOTHIO
IITCH. Ognako, He MCKIIIOYECHA BO3MOXKHOCTh BBbI-
SIBJICHUSI HHCOMHUH U Y TTOJIBEPTIIIMXCS TPABME JIHII,
He crpanaromux [TTCH.
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BJIUSAHUE IMPOCTBIX ®EHOJIOB HA HEKOTOPBIE BUOXUMHUYECKHUE
N MOP®OJIOI'MYECKHUE ITOKA3ATEJIN KPOBHU Y KPbIC

Ap3uanu B.A., Yuxaanze LK., l'ymb6apuaze H.I., JlekumBuau I.H.

Tounucckuii 20cyoapcmeentvlli MeOUYUHCKUL YHUBepcumem, 0enapmamenn MeouyuncKol Xumuu

Cpeny KCeHOOMOTHKOB 3HAUUMOE MECTO 3aHUMAIOT
(henonpHBIC coeauHeHUs. Kak oka3anock, mpocThie
(beHOMBI SBISIOTCS BECbMa PaclpOCTPAHCHHBIMU U
Hau0o0JIee TOKCUYHBIMHA KOMITOHCHTAMU 3arPsi3HEHUS
BO3/yXa, TOYBBI U CTOUHBIX BOA [ 1,3,6-8,12]. X Mox-
HO pacCMaTpHUBaTh, TAK)KE KaK KOMIIOHEHTHI MHOTUX
MEeCTUIUIOB U JIEKAPCTBEHHBIX CPEICTB. BrusHue
KaTeXOJIAMUHOB U JIPYTHX SHJAOTCHHBIX (DEHOIBHBIX
COCIMHCHUN U SK30TCHHBIX PACTUTEIBHBIX (DEHOJIOB

© GMN

HA YKUBOTHBIA OPraHU3M H3y4YeH JIOBOJIBHO XOPOIIO
[16,17]. Uto kacaeTcst 3K30T'€HHBIX MPOCTHIX (e-
HOJIOB, UX BJIUSIHUE, B OCHOBHOM, U3y4Y€HO C TOYKHU
3pEHUs] TOKCUYECKOTO BO3JICHCTBUS HA OPTaHU3M U
YCTAHOBJICHHSI TIPENICIBHO JOMYCTUMBIX 1103. [Ipu
3TOM, KaK IPABHJIO, 3TU IKCIIEPUMEHTHI TIPOBOIUIINCH
B YCJIOBUSIX OY€Hb HHM3KHX KOHIIEHTpAI[Uil KCEHO-
OMOTHKOB M JTUTEIBHON (7J0 HECKOJIILKUX MECSIICB)
SKCIO3UIIHH.
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WHTepec k 3TOMy BOMPOCY BBI3BAIU OMYyOINKOBaH-
HBIC B ITOCJICAHCE BPEMS HAYYHBIC TPY/AbI, COTJIACHO
KOTOPBIM IMPOAYKTBI OKHUCIIUTEIIBHOTO ITPEBPALICHU
(I)CHOJ'IOB BbBI3bIBAIOT MYTAllUIO I'€HOB, JIEUKEMUIO U
JIpyrHe 370Ka4eCTBeHHbIC 3a0oeBanus [10,12,18].

Llenbto TaHHOTO MCCIIEN0BAaHUS SBUIIOCH ONpe/ere-
HUEC BJIMAHUA PA3JIMYHBIX 103 Q)GHOHOB Ha HEKOTOPLIC
OnoxumHuueckre 1 MOp(HOIOTHYECKHE MOKa3aTen
KpPOBHU B 9KCIICPUMEHTE.

Marepuaj u MeToabl. DKCIIEPUMEHTHI TPOBOIMIH
Ha 90 GenbIX KppIcax-camiiax, Becom 130-160 1. B op-
TaHW3M KUBOTHBIX (peHobI (Pperon, 4-HurpodeHor,
THJPOXUHOH ) BBOJIUIT HHTPAIEPUTOHEATTLHO, B BUIC
BOJIHBIX PACTBOPOB. DKCIIEPUMEHTHI IPOBOAMIIHN B 3
cepusix, TiepBas cepus - IpUMEHEHUe eHoa, BTopast
- HUTpoeHomNa, TPeThs - TUApOXHHOHA. Kaxnas cepust
HKCIIEPUMEHTOB BKIIIOYAla 10 TSITh TPYIIT OMBITOB.
[epBast rpyma HaOMIONEHUH IPEACTABICHA CITYJasiMH,
KOTJIa y KPbIC 3200 KPOBHU MPOU3BOINIIN O€3 BBEJICHUS
MM KaKoro-JIn0o pacTBopa (MHTaKkTHbIC). Bropas rpyma
HaOJFOICHNH TIPEACTABIICHA CITy4asiMU, KOTJa Y KpbIC
KpOBB 3a0Upanach CIyCcTs 3 yaca rmocjie BBEACHUS UM
2 MJT PU3HOIOTUYECKOTO pacTBopa. TpeThsi, ueTBepTas u
TISITast TPYIITBI HAOTFOCHUH MPEICTABICHBI CITyJasiMH,
KOIJIa KPOBB Y KpbIC Opasiach CITycTs 3 yaca 1ociie BBeJie-
HHSI UM KCEHOOMOTHKA B KOJIMUECTBE, COOTBETCTBEHHO,
60 mr/kr, 125 mr/kr u 250 MI/KT Beca »KUBOTHOTO.

N3yvanu BIUSHUE PA3TUYHBIX 703 HCCIIETYyEMBIX
(eHOJIOB Ha cienyrlre OMOXUMUUYECKHE MOKa-
3aTeNii: KOJMYECTBO TIIFOKO3bI B KPOBH, OOMIETO
0esika B CHIBOPOTKE KPOBU M [-TUMOMPOTEHIOB
TaKke B CHIBOPOTKE KPOBH. [TIOKO3y OMpeaessim
0-TOJYUJMHOBBIM METOJIOM, OOIIUil OejoK — Ouy-
PETOBBIM METOJIOM, a [3-THIIOMPOTEU Bl — METOIOM
JlenBunoii [2].

KonnvecTBo 3pUTPOLUTOB, JEUKOLUTOB M TPOMOO-
IIUTOB B KPOBU OMPECACIIAIN C IOMOUIBIO MUKPOCKOIIa
(¢upmsr “buonam”, Poccus).

Jliist ucciieioBaHus CTPYKTYpPHBIX TOKazarenei ¢op-
MEHHBIX 3JIEMEHTOB KPOBU Ma3KH OKpAILIUBAIU T10
AHJpecy U U3y4dalld B CBETOBOM MMKPOCKOIIE THIIA
dotomukpockon-111 (pupmsr “Opton”, [epmanus).

KpoBp 13 XBocTa KUBOTHBIX 3a0Mpajiy MyTeM He-

Oosbiioro Hagpesa. Kaxmgas rpynmna HaOoOIeHUN
BKJIFOYAJIa B Ce0s1 110 1IeCTh OEIIBIX KPBIC.

70

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

[TonmyueHHbIe pe3yabTaThl ObUIH 00PaOOTAHBI CTATH-
CTUYECKUMHU METO/IAMH, C UCTIONIb30BAHUEM KPUTEPHS
Creronenta t , ipu 3Hauennn p=0,05 (95% nosepu-
TEJTHLHOTO UHTEPBAJA).

Pe3yabTaThl U ux odcy:xaenue. Kak mokazanu
JTAHHBIC HKCIIEPUMEHTA, 110 CPABHEHUIO C KOHTPOIIb-
HBIMHU BapUaHTaMH, KOJJMYECTBO [JTFOKO3bI B KPOBH B
cilyyae pUMeHEeHHs (eHola YMEHBIICHO, B cIydae
- TUIPOXMHOHA — MPAKTUYECKU HE U3MEHSIETCS OT 7103
125 1 250 Mr/KT U JOCTOBEPHO CHUXKACTCS OT J03bI
60 MI/kT, a B ciy4yae npuMeHeHus 4-HuTpodeHona —
YBEIMUYEHO, OJTHAKO ITO YBEIMUYEHHE HE JOCTOBEPHO
(muarpammer 1-3).

24 O nioko3a,
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Juaepamma 1. Brusnue ¢henona na nokazamenu
2noKo3vl 8 kposu, * - docmoseprocmov p<0,05 no
cpastenuro co Il epynnoti
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Juaepamma 2. Brusnue 4-numpogenona na noxasa-
menu 210K03bl 8 KPOBU
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Juaepamma 3. Brusanue cuopoxunona Ha nokasamenu
2noKo3bl 8 Kposu, * - oocmoseprocmov p<0,05 no
cpasnenuro co Il epynnou
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H3BecTHO, 4TO yBEIMUYCHUE KOHIICHTPAIUH BBE-
JICHHOTO B YKMBOTHBIA OPTaHU3M (PEHOJIA BI3BIBACT
POCT KOIMYECTBA OIHOTO M3 OCHOBHBIX MPOMYKTOB
JMeTOKCuKanuu — Tokyporuaa [9,14]. Cunres xe
DIIOKYPOHUOB B JKUBOTHOM OPTaHHU3ME OCYIIECT-
BIISIETCSI TOCPEICTBOM IITIOKO3BI.

4K TPEX HCCICAOBAHHBIX (I)GHOJ]OB MHUHHUMAJIBHOC
KOJIMYECTBO NIIIOKYPOHHJIA B KPOBH 3a(DUKCHPOBAHO B
ciydae 4-autpodenona [7]. [locneauii BeIACTSCTCS
CaMOil BEICOKOH TOKCUYHOCTBIO (€T0 JIeTalbHAs 1032
- caMasi HU3Kas).

Hcxonst u3 BBIMIEU3IOKEHHOTO, MOXKHO TPEIONO-
JKUTh, YTO YMEHBIIIEHUE KOJTUIECTBA TITIOKO3BI B KPOBHU
MOJKET OBITh CBSI3aHO C IOTPEOJICHUEM TITFOKO3bI JIJIS
CHHTE3a [IIOKYPOHHIA.

ITo nanaeim llymeiikepa [16], Bo Bcex ciyuasx
cTpecca (BbI3BAHHOTO TaKXe TOKCMUYECKHMM Belle-
CTBaMM) KOHIIEHTPAIHsI KaTeX0JaMHHOB B )KUBOTHOM
OpraHu3Me B IIEPBBIC KE MUHYTBI PE3KO PACTET, UTO,
B CBOIO Ouepeflb, CTAHOBUTCS NMPUYNHOW MOOMIIH-
3allUM ITIMKOT€Ha M, UCXOJS U3 ITOTO, IOBBIIICHUS
KOJIMYECTBA IIIIOKO3bI B KpOBU. Tak Kak BO BcEX
rpyIax onbITOB, KPOME EPBOM, CTPECC, BEI3BAHHBIN
HHTPAIEpUTOHEAIIBHBIM BBEJACHUEM PACTBOPOB B
OpraHu3M KpbIC, OIMHAKOBO JEICTBOBAJI HA yBEJINYE-
HHE KOHLEHTPALMU KaTEXOJaMUHOB B KPOBH, MOKHO
HPEANONOXUTh, 4To B III-V rpynmnax onsIToB Koiu-
YECTBCHHBIC U3MEHEHHSI TJIFOKO3bI OBLITH BBI3BAHBI
BBEJICHHBIMH B OPTaHU3M KCEHOOMOTHKAMH.

Kaxk mokazanu pe3yibTaTsl 3KCIIEPUMEHTOB (Iua-
rpaMmbl 4-6), KOTMYECTBO 001Iero Oelka B CHIBOPOTKE
KpOBH KPBIC BO BCEX OIIbITaX C NPUMCHCHUCM HC-
ciieyeMbIx (DeHOJIOB OBLTO MEHBIIIE 10 CPAaBHEHUIO
C KOHTPOJIbHBIMHU BapUaHTaM1 (I/IHTaKTHI)IC 1 UHBCK-
LUPOBaHHbIC (DU3NOIOTUIECKUM PACTBOPOM KPBICHI).
HpI/I 9TOM, 4YEM 0o0JbIIIe KOJUYECTBO BBCACHHOI'O B
OpraHu3M KCeHOOMOTHKA, TEM MEHBIIIE 0011Iero oe-
Ka B CBIBOPOTKE KPOBU. MUHHUMAJIBHOE KOJIMYECTBO
Oenika 3a()MKCUPOBAHO B OMBITaX ¢ MPUMCHCHHEM
4-nutpodenona. Kak u3BecTHO, 3TO BEIIECTBO SIB-
JsieTcsl pa3o0IUTeNeM OKHCIUTENbHOrO (hocdopu-
JTUPOBaHUs. B )KUBOTHOM OpraHu3Me OHO MOJABIISCT
nporecc GocHOopUINPOBAHNUS U CHIBHO aKTHBHPYET
OKHCIIUTeNbHBIE ipeBpatenus [3]. M3yuas mporiecc
JICTOKCUKAITMH 3K30TCHHBIX MPOCTHIX (PEHOJIOB OBLIO
YCTaHOBJICHO, YTO, MO CPABHEHHIO C JIPYTHMMH HC-
cieayeMbiMu (DeHOJIaMH, B cliydae 4-HUTPOQEHOIIA B
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KPOBH PaIMOAKTUBHOCTH (Ppakiuy OMOTIOTUMEPOB
HauBbICIIAsA, @ B 9TOW (pakiuu KCEHOOHOTHK Ha-
XOIUTCS, B OCHOBHOM, B BHJI€ XHHOH-0EIKOBOTO
komruiekca [7]. Ecau yuecth 3TOoT (hakt, cTaHO-
BUTCS OHSTHBIM HAMMCEHbIIIEE KOJTHMYECTBO O0IIIe-
ro Oenka B CHIBOPOTKE KPOBH, MPHU MPUMECHCHHH
4-auTpodeHona.
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Juaepamma 4. Bausnue penona na obwuil 6enox 6
cvlgopomie Kposu, * — docmoseprnocmo p<0,05 no
cpasHenuro co Il epynnoti
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Huaepamma 5. Brusnue 4-numpogpenona na oouuil
benox 6 cvleopomke kpogu;, * — docmoseprHocmb
p<0,05, no cpasuenuio co Il epynnoti
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Juaepamma 6. Brusnue euopoxunona na obuutl be-
JIOK 8 cbleopomke kposu, * — docmoeseprocms p<0,035,
no cpasreruto co Il epynnotii

Kak nokasanu 5KCepuMEeHTBI ¢ IPUMEHEHUEM PaIo-
AKTUBHBIX IPENAapaToB UCCIIEAYEMbIX KCEHOOUOTHKOB,
AKTUBHOCTB (PPaKLK OMOTIONMMEPOB B KPOBH B CIIy4ae
(heHONIa MEHBIIIE, YeM B CITy4dae THIPOXHHOHA [7], 9To
HAaXOJUTCSl B ITOJTHOM COOTBETCTBUH C KOJIMYECTBOM
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o01ero Oernka B CHIBOPOTKE KPOBHU, UCXOJIS U3 JaHHBIX
SKCIIEPUMEHTA, IPOBEJICHHOTO HA 3TH JBa (heHona.

HecMmoTpst Ha TO, 4TO JOBOJBHO-TAKH OOJIBIIOE
KOJTMYEeCTBO O€lIka pacxXoayercsl Ha KOHBIOTAINIO C
UcclielyeMbIMU (PEHOJIAMH U TIOJTyYCHHBIMU OT HUX
XMHOHAMH, OOIIUI OEJIOK B CBIBOPOTKE KPOBH, IO
CPaBHEHMIO C KOHTPOJIbHBIMU BapuaHTaMH, HE3Ha-
YUTEIHHO YMEHBIIICH, YTO MOXKHO OOBSICHUTh HHAYK-
el 00pa3oBaHNsa OCOOEHHBIX, T.H. «CTPECCOPHBIX
0eJIKOBY», 3HAYMTEIBHOTO KOMIIOHEHTA aJlarTalloH-
HOTO CHHJIpOMA KJIeTKH [1].

OTBeTHOI peakiyell Ha MOMAaJaHNUEe B BBICIIUX pac-
TEHUSIX MOJICKYJI TPOCTHIX (PEHOJIOB SIBJISICTCSI CTUMY -
JTUpOBaHKE OMOCUHTE3a MENTUIOB [§]. DTO 1MO3BONSET
MIPEANONIOKHUTD, YTO KaK JIJISl PACTUTEIBHBIX, TaK U
JUTSI "KUBOTHBIX OPTaHU3MOB 3aIIIUTA OT BO3ICHCTBHUS
KCEHOOMOTHKOB, B OTIPE/ICIICHHOM aCIIeKTe, OCYIIEeCT-
BIIIETCSI OJTHUM M TEM K& MEXaHU3MOM.

H3BecTHO, UTO JIMMONIPOTEUAbl HU3KOM U OYEHB
HU3KOM MIJIOTHOCTH JIETKO OKUCIISIOTCS M, TPUHUMA-
10T HETNIOCPEICTBEHHOE ydacThe B (hOPMUPOBAHHUH
CKIIepoTHYeCcKuX Ossiek. [IpomyKThl yCHIIeHHOM H-
MOTIEPOKCHAAIIMN UTPAIOT 3HAYUTEIBHYIO POJIb B hop-
MupoBaHuu TpoMOoB [17]. BoapmMHCTBO TUNUAOB
B KPOBHU HaxXoJUTCA HE B CBOOOJAHOM BHJIE, B BH/JIE
0CJIKOBO-JTUITHU/IHBIX KOMIUIEKCOB. [3-JTHITONPOTEHIbI
cozepxar 710 95% nununoB U UMEIOT HU3KYIO OT-
HOCHUTEJBHYIO TNIOTHOCTh. Kak n3BecTHO, B pe3yib-
TaTe CTPECCOB B )KMBOTHOM OpPTraHU3Me MPOUCXOAUT
AaKTUBUPOBAHHE NEPOKCHUIHOTO OKHCICHHUS JIUIHU/I0B
[1]. OTOT mporece SABISETCS JUIIL CUTHAJIOM IS
MOOHMIIM3AIMN COOCTBEHHBIX 3alIUTHBIX CHJ )KUBOH
CHUCTEMBbI, CTPEMHUBUINXCS BEPHYTh B COCTOSIHHE
PaBHOBECHSI HAPYILEHHBIM TOMEOCTAa3.

Kak moxaszanu pe3ynbTaThl MPOBEIEHHBIX HAMHU
9KCIIEpUMEHTOB (JiuarpamMmsel 7-9), Mpu UHTpare-
PHUTOHEATBHOM BBEJICHUH B OpraHU3M KpbIc (eHoa
U 4-HATpOQeHOIa KOIUUECTBO [-TUIONPOTEHI0B
B CBIBOPOTKE KPOBM, MO CPaBHEHHIO C KOHTPOJIb-
HBIMM BapHaHTaMH, pacTeT (0COOEHHO, B OMbBITaX C
4-autpodeHonom), a B ciydae rHIPOXUHOHA HECKOITb-
KO Jaxke ymeHblnaetrcs. Kak n3BecTHO, CBOOOHbBIE
paluKaibl, 0Opa30BaHHBIE B PE3yNIbTATE OKUCIUTEIb-
HBIX TIpeBpatieHuii penomna u 4-aurpodeHona, BHOCIT
OTIpe/IeTICHHBIH BKJIA]] B MPOIIeCcC aKTUBAIMH MEPOK-
CHJIHOTO OKHCJIEHUS TUnu0B. UTo KacaeTcs ruapo-
XMHOHA, B )KHJKUX OMOJIOTHYECKUX CpellaX cucTeMa
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THJAPOXUHOH-CEMUXUHOH-XMHOH BBICTYNAET Kak
CTAOMITN3aTOP OKHCIUTEIIbHO-BOCCTAHOBUTEIHHOTO
roMeocrasa opraHu3ma, Kak (pakTop, IPOTHBOICH-
CTBYIOILIUM CTPECCOPHON AKTHUBALIMM MEPOKCHUIHOTO
okucienus [17].

Hcxons 13 Toro, 4To U3MEHEeHHE HeKOTOPBIX OMOXUMUYe-
CKMX [10Ka3aTeNeil KpoBU ObLIO CBA3aHO CO CTPECCAMH,
BbI3BAHHBIMHU BO3/ICHCTBHUEM UCCIICTyeMbIX (DEHOJIOB Ha
JKMBOTHBIN OpraHn3M, ObLIO pelIeHO H3y4YHTh, TAKKE,
BIIUSIHUE YKa3aHHBIX KCEHOOMOTHKOB Ha CTPYKTYpHbIC
rokasaresii (JOPMEHHBIX JIEMEHTOB KPOBH.
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JlaHHBIE, TIOJyYEHHBIE B IIEPBOM U BTOPOM IpyIIIax
OIIBITOB, TOBOPAT O TOM, YTO CTPYKTYypPHBIE IOKa-
3arenu OPMEHHBIX JIEMEHTOB KPOBH >KHBOTHBIX
YKa3aHHBIX TI'PYIII IIOYTH HE OTIUYAIOTCS APYr OT
npyra (Tabnuua).

B Tpertbeit Tpymnme onbITOB (KCEHOOMOTHKU B J103€
0,06 r/kr) wccnenoBaHUs MOKA3aaH CICAYIOIIIE pe-
3yJBTaThl: HA (POHE TOSBICHHUS HEOOBIIOTO YHCIIa
AKaHTOLUTOB (B OIBITaX C THIPOXHHOHOM aKaHTO-
LUTHI HE OTMEYAITUCH) YMEHBILICHUE HOPMOIIUTOB, 1O
CPaBHEHHIO C KOHTPOJILHBIMHU BapHaHTaMu (TiepBast
W BTOpAsi TPYMIIbI ONBITOB) OBLTIO HE3HAYNTEIHHBIM.
Makpo- 1 MUKPOIUTEI, & TAKXKE KJICTKU-TEHH OBbLIH
o/IMHOYHBIC (Tabnuia). B psity 4-Hutpodenon-heHo-
THJPOXWHOH YBEIMUUBAIIOCH YUCIIO DPUTPOLIMTOB, HA
MOBEPXHOCTH KOTOPBIX UMENUCH IEHTPAIbHBIE HEO-
KpallleHHbIE MecTa ¢ OOJBIINM JruaMeTpoM. Bo Beex
CIly4asix OTMeqasach aare3us ApyruMu (GopMEeHHBIMU
JJIEeMEHTaMH KpOBU. TpoMOOLUTE 00pa30BBIBAIH
«OMOIOTHYECKYIO CETKY; TT0 CPAaBHEHHIO C KOHTPOIIb-
HBIMHU BapHaHTaMH, YHCIIO 3peNbIX ()OpM OBLIO OOTIbIIIe.
Pa3pymieHHbIX KIIeTOK HEUTPOHIOB HE BBISIBICHO. B
CErMEHTaX UX siJep NpeBaTMpoBai syxpomarut. Cpean
TMM(OIMTOB YBETMUNBAIOCH KOJMYECTBO MaJIBIX (hOpM,
NpH C1a00i aare3un Kiia3MaTo3 He HaOMromalcs, pas-
PYLICHHBIX KJIETOK HE BBISBICHO.

[pu yBenmuennu 10361 KceHOONOTUKOB 110 0,125 T/KT
(ueTBepTas rpymnmna ombITOB) CPEIU SPUTPOLUTOB
POCIIO YUCIIO AKAHTOILUTOB U ellle OOoJblle yMEHb-
I1aJI0Ch KOJINUECTBO HOPMOIUTOB, YTO YKa3bIBaJIO HA
WHTOKCHKAITUIO M CHUYKEHHE 3alIUTHBIX IPOSIBICHUH
(Tabmuma). OTMevaaoch OOIBIIOE YHCIIO SPUTPOLIH-
TOB CO CPETHIM U MaJIbIM THaMETPaMH [ICHTPATbHBIX
HEOKpPAIICHHBIX MECT; MOSBISIINCH pa3pylleHHbIC
KJIETKH HeUTpopuiioB u tumMdonutos. «buonoruye-
CKasi ceTka” TpOMOOIIUTOB HE OTMEYaJIach.

B nstToit rpynine HaOIroIeHMI HCCTIeJOBaHMS TTOKa3a-
JIM, 4TO KCEHOOMOTUKH B J103¢ 0,25 I/KT IPUBOIAT K
3HAUUTEITBHOMY POCTY YHCIIa aKaHTOLUTOB (TabIMLIa),
CHIDKCHUIO TJIOMIA I IICHTPAIbHBIX HEOKPAIIEHHBIX
MECT Ha MOBEPXHOCTH DPUTPOLUTOB, OTCYTCTBHIO
«OHMOJIOTUYECKON CETKI» TPOMOOIIMUTOB H POCTY T'H-
TaHTCKHUX UX GOpM. Y HEUTPOPHIIOB OTMEUEHBI: POCT
reTepoXpoMaTuHa B CErMEHTax sapa (4To yKa3blBaeT
Ha 3aMETHOE CHM)KEHHE 3allUTHBIX CIIOCOOHOCTEN),
MOsIBJIEHUE OOJIBIIIOTO YMCIIa Pa3pyIIEHHBIX KIETOK,
MMUKHO3 CETMEHTOB spa, 3HAYUTEIBHOEC CHUIKCHHUE
aJIre3uH U Kiazmarosa. Y TUMQOIUTOB HAOIIOAIUCE!
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pOCT reTepoxpomMarrHa B siipe, MUKHO3 A/pa, 3HAYH-
TeJbHOE CHIKEHHE SIBIICHUS a/ire3uH U KJ1a3MaTo3a,
POCT 4uciia pa3pyLICHHbIX KIETOK.

IIpoBeneHHbIe PKCIIEPUMEHTANIbHBIE UCCIEA0BAHUSA
METOZIOM MOP(OJIOTUUSCKOTO aHAIN3a OTHOCHTEIILHO
JICUCTBUSI PA3TMUHBIX 7103 KCCHOOMOTHKOB HA OPTaHU3M
JKABOTHOTO ITOKA3aJIA 3HAYMMOCTE T036I H 0COOCHHOCTE
ee JIeHCTBUSI Ha ()OPMEHHBIC AIIEMEHThI KPOBH.

Beicokue 103bl (heHOMa, THAPOXUHOHA U, 0COOCHHO
4-nutpodenona (0,25 u 0,125 r/kr) okazsiBanu Mo-
Bpexaoliee AeicTBUe Ha (JOPMEHHBIE IEMEHTbI
kpoBu. Tax, HaOIIOAANINCH: 3HAYUTEIBHBIA POCT
Yrciia aKaHTOIIMTOB, CHIDKCHHE TUTOIAIN [IEHTPaITb-
HBIX HEOKPALICHHBIX MECT Ha MTOBEPXHOCTH DPUTPO-
[IUTOB, OTCYTCTBHUE aJI'€3MU U SIBICHUS KJIa3Maro3a,
OTCYTCTBHE «OHOJOTMYECKOW CETKH» CO CTOPOHBI
TPOMOOLIMTOB, POCT Pa3pyILICHHBIX HEUTPOPHUIIOB
TUM(OIMTOB, TPEBAINPOBAHNE TETEPOXPOMATHHA B
sapax HeUTpo(UIIOB 1 TUM(OIIMTOB, TEeMHAsI OKpacKa
[UTOIJIa3MBbI U T.1I.

Massie 10361 (0,06 T/KT) Ha3BaHHBIX BBIIIE XUMHU-
YECKUX COCJIMHEHUH, 0COOCHHO, THJIPOXHHOHA, HE
OKa3bIBAJIU MOBPEKIAOIINEE ICHCTBUE HA (DOPMEHHBIC
3JIEMEHTBI KpOBU. BO BCeX ciydasix UMenu MecTo:
YBEJIIMYCHUE YK CIIa HOPMOITUTOB, PE3KOE TIOHUKEHUE
YHUCJia aKAaHTOIIUTOB, HE3HAYUTEIIbHBIM POCT YHCIIa
MUKPOIIMTOB, TIOSBJICHUE a/IFC3UH.

[Tockonbky opMeHHBIE JIEMEHTHl KPOBH TPUHU-
MaloT ydacThe B oOecledeHHH TKaHel opranusma
KHCJIOPOZOM ¥ (POPMUPOBAHNU UMMYHHOTO CTaTyca,
BBISBJICHHBIC HAMU MOP(OJIOrHYEeCKIe N3MCHEHHS B
(hOpMEHHBIX DIIEMEHTaX KPOBU MOTYT CBUJICTEIILCTBO-
BaTh 00 M3MEHEHHH UMMYHHOH PEakTHBHOCTH TOJ
BJIMSIHUEM HCCIIETyeMbIX KCEHOOMOTHKOB.

TakuMm 00pa3oM, Ha OCHOBAHHWHU MPOBEICHHOTO HC-
CJICIOBAHMSI MOJKHO 3aKJIOYHTH, YTO U3YyUCHHBIC
KCEHOOMOTUKH HApyIIAIOT MOKa3aTelin yIieBOI-
HOTO, OCJIKOBOTO, JTUIUIHOTO OOMEHOB U MOp(o-
JIOTHIO (DOPMEHHBIX IIEMEHTOB KPOBH, UTO MOXKET
00yCIIaBIUBaTh HapyIlIeHHE WMMYHHOTO CTaryca
1 afgantaigyvuy opraHu3Ma K pa3jinvHbIM (baKTOpaM
OKpPY’Karollel Cpebl.

XapakTep U cTeneHb NOBPEKAAIOIIEr0 BO3IEUCTBUSA
KCEHOOMOTHKOB 3aBUCUT OT UX XUMHUYECKOH CTPYyK-
TYpPBbI U JI03bL.
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SUMMARY

INFLUENCE OF SOME SIMPLE PHENOLS ON BIOCHEMICAL
AND MORPHOLOGICAL INDICES OF RAT BLOOD

Arziani B., Chikhladze Ts., Gumbaridze N., Lekishvili G.

Thilisi State Medical University, Department of Medical Chemistry

Influence of various doses of xenobiotics on several
biological and morphological indices of rat blood has
been studied. It was established that intraperitoneal in-
jections of the investigated phenols resulted in effect on
biochemical indices of rat blood, specific to the particular
phenolic compound. The strongest effect was observed
in case of 4-nitrophenol and the weakest one was in
case of hydroquinone; it witnesses for strong toxicity of
4-nitrophenol and for antioxidant properties of hydroqui-
none. Influence of various doses of phenol, 4-nitrophenol

© GMN

and hydroquinone on change of structural indices of the
constituents of blood has been studied. Importance of the
immune system for selection of adaptation pathways of
organism has been demonstrated. Correlation between
enteral concentration of the investigated phenols and
several biochemical and morphological indices of blood
has been established.

Key words: phenol, 4-nitrophenol, hydroquinone,
glucose, protein, B-lipoprotein, formed element.
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PE3IOME

BJIMSIHUE ITPOCTBIX ®EHOJIOB HA HEKOTOPBIE BUOXUMUWYECKHUE
N MOP®OJIOTHYECKHUE ITOKA3ATEJIN KPOBHU Y KPbIC

Ap3uanu b.A., Yuxaanse H.K., 'ymo6apunze H.I., Jlekumuau I H.

Tounuccxuti 2ocyoapcmeenHulil MeOUYUHCKUL YHUgepcumem, 0enapmamenn MeouyuncKol Xumuu

HccnenoBano BIMSHUE PA3IWYHBIX 703 KCEHOOMO-
TUKOB Ha HEKOTOpbIC OMOXMMHUYECKHE U MOPGOJI0-
THYECKHE MTOKa3aTeN KPOBU Y KPBIC. YCTAHOBJIEHO,
YTO MIPU UHTPANEPUTOHEATHFHOM BBEJCHUH HCCIIC-
IyeMBIX (PEHOIOB KA bl W3 HUX CIEIH(PUIECKHU
BIIHSET HA OMOXMMHYECKUE TIOKa3aTeIu KpoBH. [1pu
9TOM CaMO€ CHJIbHOE BO3JIEHCTBUE OTMEYAETCS CO
CTOPOHHI 4-HUTPOEHOa, a camoe ci1aboe — THAPO-
XWHOHA, 9TO YKa3bIBaCT HA CUJIIBLHBIC TOKCUUCCKHE
cBOMCTBAa 4-HUTPO(EHONA U aHTUOKCHIAHTHBIC

CBOICTBA 'MAPOXUHOHA. M3yueHO BIUsHUE pa3iny-
HBIX 103 QeHona, 4-HuTpodeHona u THIAPOXUHOHA
Ha U3MEHEHHUE CTPYKTYPHBIX MTOKa3areneil (hopMeH-
HBIX DJIEMEHTOB KpoBH. [lokazaHa 3HaUNMOCTh UM-
MYHHOW CHCTEMBI B BBIOOpE aJlalTAIlMOHHBIX BO3-
MOXHOCTEHN OpraHu3Ma. YCTaHOBJIEHA KOPPEIALUS
MEXy KOHIEHTpAaluHue BBEJAEHHBIX B KUBOTHBIN
OpraHu3M HccleyeMbIX (DEHOJIOB U HEKOTOPBIMHU
OMOXMMHYECKUMHU U MOP(DOIOTHYECKUMH TTOKa3a-
TENSIMH KPOBH.

G9boydy

dom@B0g0 ggbmengdols gogangbs Lobbaol o 3gge domJodoyd
> JOFM@m0@ Jobsbosmgdbmgdbg go®mseyggddo

b. 5@bosbo, 3. hobensdg, b. a9ddo@ady, . @0 g30dgogno

ndogobols bobgedfogm Lsdgooizobm 9bogg@lodgdo, bLodgooiEobm Jodool wgds@@edgb@o

gL ogmogmos bmpogdmo Jligbmbdbom@osols
3obbbgoggdgmo mbgdols asgengbs Lolib-
ol 3o 399 domJodoy®d s JM@GmEne-
30960 dobosboomgdegdby godOmopggodo.
o gbo@os, ™I Logganggo ggbmagdol
063 gMH3g@odmbyamo dgggebs 0fg93L omo-
nmgygmmo ggbmmobsmgol b3ggoxgoy®
999JdL Lolbarol dobolosmgdegdby. odsb-
056,439020bg dgog@o 989dHo yodmfsogmos
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OCOBEHHOCTHU ATEPOCKJIEPO3A KPYIIHBIX COCYIOB, PA3BBUTBIX
HA ®OHE NEPEHECEHHOM XJIAMUINMHON NHOEKIIUNU C YYETOM
HEKOTOPBIX TEMATOJIOI'MYECKUX U BUOXUMHNYECKUX [TAPAMETPOB

IOmyxBapu M.I., AxBiaennanun M.B., Bykus T.11., Hlapamuaze H.A., BopooseBa E.O.

Hayuno-uccneoosamenvcxuti uncmumym xkaunuyeckou meouyunol, Tounucu;
Tocyoapemeennvliil meduyunckuil ynusepcumem, Tounucu

[Tocnennee Bpemsi OBITYeT MHEHHE O MOJIMITHOJIO-
rUYeCcKOd mpupoae arepockieposa. CylmiecTBYIOT
JAHHBIC O CBS3M 3TOTO 3a00JeBaHus ¢ OaKTepHalb-
HbIMH 1 BUpYCHbIME HH(pekusmu. [Ipennonaraercs
WHPHUIMPOBAHNE KPOBEHOCHBIX COCY/IOB XJIAMHIUS-
Mmu, B yactHocTH Chlamydia pneumoniae, Tak Kak
9TOT MHUKPOO BBISIBIISIETCSI B TKaHSX apTepHid, mopa-
KEHHBIX aTePOCKIICPO30M, a CEPONIO3UTHBHOCTD 10
otHomeHuto k Chlamydia pneumoniae xoppenupyet
C YTONIICHUEM MHTUMa-MEIUaIbHOTO CJIOSl CTEHKH
KPOBEHOCHBIX cocynoB [2,3,12,16-21].

Bricokas yactoTa pacnpocTpaHeHus XJIaMUAUHHBIX
nHexuui B [py3un npugaer OONbUIYIO aKTyaslb-
HOCTb MCCIIEJIOBAHUIO CBSA3U MEX/Ty aTEPOCKIEPO30M
U XJIAMUJIMAHBIMU UHPeKIusamu [2-4,8].

BwMmecrte ¢ Tem, B uTeparype CyIIECTBYIOT JAaHHbIC,
KOTOpPBIE CBUACTEILCTBYIOT IPOTUB CYIIECTBOBAHUS
MPUYMHHO-CIICICTBEHHON CBSI3M MEXKAY aTepOCKIIe-
po3oM U XJaMHAHWHBIMA MHpeknusmu [17-19].
CrenoBarenbHO, 9TOT BONPOC TpeOyeT JalbHeHIIero
UCCIIEI0BAHUS.

MeTonaMu KIIMHUYECKOH OMOXMMUU U3y4eHA CBS3b
JUMAZOB U OEITKOB KPOBHU C aT€POCKICPOTHYECKUM
Mopa’keHNEM KPOBEHOCHBIX cocynoB [1,7,9-13]. Bme-
CT€ C TeM, CIIe/IyeT YTOUHHUTH CBsI3b (PYHKIIMOHATBHO-
MeTa0OIMYECKUX 0COOCHHOCTEH IIMTOKUHOB, HEHTPO-
(bMII0B 1 MOHOITUTOB C aTepockiepo3oM. CBeneHUs
JIUTEpaTypbl 0 JAHHOMY BOIIPOCY MPOTHBOIIOIOKHBI
[1,7,9-13,16].

Chlamydia pneumoniae sBIsi€TCsI CEPbE3HBIM MATO-
T'€HCTHYCCKUM arcHTOM BHC6OHBHI/I‘-IHI)IX aTumnunu4-
HBIX THEBMOHUH. ATUITMYHBIE THEBMOHHUU y z{eTeﬁ,
Bbi3BaHHble Chlamydia pneumoniae, BcTpeyaroTcs
KAaK y HOBOPOXKJCHHBIX, TaK U Y IPY/IHbIX J€TEH U B
TOHOIICCKOM BO3pacTe, XOTA Yalll€ BCEIro aTUIIMYHBIC
ITHEBMOHHUU BcTpeyaroTcs B Bo3pacte 7-15 net. Ilo-
Ka3aHo, 4TO KOJIOHH3a1usl CTeHOK aprepuiit Chlamydia
prneumoniae HapylaeT TOMEOCTa3 HJOTEIUS KPO-
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BEHOCHBIX COCY/IOB U NMPUBOAMT K PA3BUTHIO aTe€po-
CKJIEPOTHYECKOTO Tpoliecca U 00pa3oBaHHIO XPOHH-
4eCKOM cocynucToil naronoruu. Ipennonararor, 4to
YKa3aHHBIM SIBJICHUSIM COJIEHCTBYET MHOIOKpaTHOE
perH(GUIMPOBaHKE U TAKXKE Pa3BUTHE XPOHUUYECKOTO
Ipoliecca B paHHEM BO3pacTe, ¢ MOCIEAYIOIEeH BAJIO-
TEKyIleH ayTOMMMYHHOU peakieil u 00pa3oBaHueM
BOCIANUTENbHOTO Tporecca [12,13,18].

Bce ckazaHHOE BbIIIE IPUBOAUT K IPEATIONIOKEHUIO O
CBSI3U Pa3BUTHUS aTEPOCKIIEPO3a Y B3POCIIBIX C UX UH-
¢GunrpoBaHUEM XJIAMHUIUSIMH B PaHHEM BO3pacTe.

Llenbio uccrnenoBanus sBUIACh pa3paboTKa aua-
THOCTUYECKU WH(POPMATUBHBIX KPUTEPUEB IeMaTo-
JIOTUYECKUX U OMOXMMHUYECKUX UCCIICAOBAHUIN U MX
KOMOUWHAIIMN JIJI1 YCTAHOBJICHUS CIUHBIX OCHOBA-
HUI aTepocKiepo3a KPyIHBIX COCY/IOB, aTOreHe3a
aTepoCKJepo3a U BOCHAIUTENbHBIX MPOIECCOB, a
TaKXKe BBISIBIICHUE CBsi3U uHpuuupoBanus Chlamydia
pneumoniae B paHHEM BO3pPAaCTe C aT€pPOCKIEPO30M.
HccnenoBanue qaHHOTO BoIpoca OyleT colehHcTBO-
BaTh BHIPAOOTKE HOBOTO IMOJX0JIa K JICYCHHUIO MaIlU-
€HTOB, UH(UIUPOBAHHBIX XJIAMHUJIUSIMH B PaHHEM
BO3PACTE U MPUHATHUIO IPEBEHTUBHBIX MEP PA3BUTHUS
aTepoCKiIepo3a.

Martepuaa u mertoabl. Pabounii marepuan co-
crapwin 132 manmenta, 96 myxuut (63,9%) u 36
skeHiuH (36,1%). MccnenoBanusi poBOAUIUCH, B
OCHOBHOM, panaoMu3upoBaHHo. lI-1V ¢pyHkumnoHamb-
HBIM KJIacC CTEHOKAapJUHU ObLJI YCTaHOBJICH y 67-u
nanueHToB (54,9%), runepronudeckast 00JIe3Hb — y
87-u(71,3%) 60nbHbIX. [TarieHThI OBLTH pa3IeICHbI
Ha TpH rpynmnsl. | rpynmy coctaBuiu 44 nanueHra,
KOTOPBIM JIMarHOCTUPOBAIHN pa3iIHvHble (OPMBI
XPOHHUYECKOH uinemudeckoit 6onesnu cepaua (UBC).
Cpennuii Bo3pact 6611 55,7+1,6 net. Bo II rpynmy
o0benuHmIM 40 MalMeHTOB ¢ AUCHUPKYISATOPHOM
sHuEeaIoNaTue, KOTOPBIM TAKKE AUArHOCTHPOBAIIH
CTEHO3 KapOTH/IHBIX apTEPUN pa3IMYHOMI CTEIIEHH, HA
OCHOBaHUH TOT'0 JJaHHAS TPpyTIa Oblla pa3aeieHa Ha
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nee noarpynmsl. [1I rpynmy coctaBumm 38 marueHToB
C IepEeHECEHHBIM HIIEMUYECKHM HHCYIBTOM, Y KOTO-
PBIX OTMEYAIIUCh OCTATOUHBIC SBJICHUSI HAPYILICHHS
MO3T0BOr0 KpoBooOpatieHus. B nannoii rpynme 28-u
(73,9%) narpieHTam Comy TCTBYOIIMM 3a00JI€BaHUEM
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JMarHOCTUPOBAJIH THIepTOHIYecKyto 6one3Hb (I1-111
ctaaus). [lo creneHu cTeHO3a KapOTUIHBIX apTepuit
yKa3zaHHas TpyINIa Takke OblUia pas3leneHa Ha JBe
noarpynmsl. KoHTponpHas rpyrma coctosuia us 42-x
MPAKTUYECKHU 370POBBIX Jinll (Tabiuna 1).

Tabnuya 1. Pacnpedenenue nayueHmos no 603pacmy u epynnam

OO01uree konnue- on Cpennnii Bozpact
I'pynnbr
¢TBO My:xckoi Kenckuii My:xunnbl | KeHINMHBI

ATepocKIepoTHIeCcKoe
MOpaXXEeHHE BOCXOJISIIECH a0pThl 44 27 17 55,7£1,6 61,1£1,6
(I rpymma)
Kapotumausriii arepockiepos
(IT rpynma): 40 29 11
noarpymnmna I:
crerens crenosa <50% 20 13 7 54,8+2,9
noarpynmna II:
cTerneHb creHo3a >50% 20 14 6 58,6+2,17
ATEpoCKIEpO3 BOCXOIALIEH
AOPTHI ¥ KaPOTUIHBIX apTepHit
(III rpymma: 38 30 8
I noarpynna:
cTereHs creHo3a <50% (remo-
JMIMHAMUYECKH HE3HAUNTEITbHAS ) 20 10 10 64,39+1,6
Il monrpynna:
cTereHs creHo3a >50% (remo-
JIMHAMUYECKH 3HAUNTEITbHAS) 18 15 3 63,39+1,6

KonTponbsHas rpynna 42 26 16 52,3x1,4

Oxokapauorpapuyeckue HcCiIea0BaHUs MPOBO-
JTHIJINCH yIbTPa3ByKoBbIM ckaHepoM «ACUSON
CV70» c nepenarunkoM yactoTsl 2-4 MHz. Jlyriekc-
CKaHUPOBaHHE KAPOTUAHBIX apTEepPHil MPOU3BOAMIN
ynbTpa3BykoBbIM ckaHepoM «ACUSON CV70»
5-10 MHz ¢ nuHeWHBIM NepeaaTunuKkoM YacTOThI B
peXHMe UMITYJIBCHOTO JoTuiepa. B TpaHCBepcHBHBIX
U TIPOJIOJIBHBIX Cpe3ax M3MEPsUIN CTENEHb CTEHO3a.
Crenens creHo3a MeHblle 50% oleHnBaIach Kak reMo-
JMHAMUYECKU He3HaYMTENbHas, Ooibie 50% - Kak re-

MOJIMHAMUYECKH 3HaUMTeNIbHAs. IHTHMa-MeanbHbIi
cnoit (MMC) uccnenoBanu Ha 200 MM IPOKCHUMAITBHO OT
oudypkaru obmeit connoit aprepuit. UMC cuntanm
YTOJIICHHBIM, KOTJIa €ro TONIIMHA MpeBblana 1 Mm.
B ciyyae HeoOxonmuMocTH (B YCTIOBHSIX JIOLMPOBAHUS
aTepoCKIIEPOTUUECKOM OJISIIIKN) N300paKEHNE YBEITH-
yuBay 1o nporpamme Expand.

ITo ronmmue UMC nanueHTs! COCTaBUIIM CIETYIOIIUE
rpymmnsl (tTabauuna 2).

Tabnuya 2. I'pynnol nayuenmos no monwune UMC

I'pynnbl nauueHToB Moarpynnsl nanuedToB | Tosmuna UMC, mm | KosmuecTBo mauueHToB, %0
I 1,2+0,28 85,8
I <1 14,2
I 1,23+0,21 86,3
>1,3 13,7
e 1 1,23+0,18 26,6
I 1,30+0,23 100

[Ipu uccrenoBanny nepudepudeckoi KPOBU MOACUH-
THIBAJIM 00IIee KOJIMYECTBO JICHKOIUTOB, (hOpMYITy
JICHKOIIUTOB U BHYTPUKJICTOYHBIE UHTPEIUEHTHI T10-
mumopdHosaepHbix HelTpoduuioB (IIMH). Baytpu-
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KJIETOYHBII MeTa0O0IM3M HEUTPO(DUIIOB ONpeIeNIsIIH
LUTOXUMUYECKUMHU KOMIIOHEHTaMu. B vacTHOCTH,
OIpeNessuI aKTUBHOCTh MUAJIONIEPOKCUAA3BI U CO-
nepxanue GpocoNUnuaoB U TIIMKOreHa. [mMkoren
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BbISBIISUIM 10 Metoay [1labanarua. [{ys onpeneneHus
(dhocdoaunuIoB UCIOIB30BANIH METOJI 00pabOTKU
npenapatoB llluxaun-Ctoppa. Meton I'pexema-
KHO1s1 MCTIOIIb30BaITH 1S OTIPE/ICTICHHSI aKTUBHOCTH
NEPOKCUAA3hI. ]_II/ITOXI/IMI/I‘-ICCKI/IG pCaKun OLUCHUBAIN
KOJIMYCCTBCHHBIM MCTOJOM C BBIYMCIICHUEM CPETHETO
nuToxuMudeckoro kodddunuenta (CLIK).

st uccaenoBaHus IIUTOKHHOB B CHIBOPOTKE KPOBH
ucnons3oBanu meton ELISA. PearenTsi npencrapms-
nu koMiuieKT DIACLONE (®panmus). Onpenensiin
unrtepneiikunbl (IL-1, IL-10) u dakrop Hekposza
onyxonu TNF-a.

Jliis xonuuecTBeHHOW onieHku antuten Chlamedia
Pneumoniae B coiBOpoTKe KpoBHU uccienosaim [gM da
IgG c ucnons3oBanuem merona ELISA u pearentos
R-Biopharm xommnexrom AG (I'epmanmust).

JIunuapl pa3mTUgHBIX KIaccoB - OOMIMH XOJIEeCTEepOI
(OX), xomecTepon TUMOMPOTEUHOB HU3KOM 1 BHICOKOM
wiotHocTH (XJIHIT n XJIBIT), anomunonpoTenHst A
u B (Ano-A u Ano-B), a taxxe tTpurmunepunsi(TT)
OMpeaeNsiu Mo MEeTOoJaM, PEKOMEH/0BaHHBIM

MEKIYHApOAHOH Qenepanueil KITMHUYECKOH XUMHUH.
HccnenoBanue MpoBOIIIH C TIOMOIIBIO OMOXUMHYE-
ckoro ananuzaropa «COBAS INTEGRA 400 PLUS»
(ROCHE DIAGNOSTICS, IlIBeituapusi).

[Nony4eHHble TaHHBIC 00padaThIBaIl COBPEMEHHBIMU
METOZaMH CTaTUCTUYECKOH Bapyanuy (porpaMMHOE
obecneuenne Windows, SPSS) ¢ doprupoBanuem
B Excel. I3 crarucTuveckux M3MepeHui Oblia Hc-
MOJIb30BaHa BEIOOPOUHAs CPeHsIs apupMeTndecKas
M, cpenusis apudmeTryeckasi ommoOKa m, cpegHee
CTaHJapTHOE OTKJIOHEHHUE G. [ yCTaHOBIIEHHS J10-
CTOBEPHOCTH Pa3HUIBI MEKAY CPETHUMHU apUPMETH-
YeCKUMH UCToNb30Basu Kputepuit CthrofenTa t. [1pu
p>0,5 - pa3auia HegoctoBepHa, a p<0,05 — pazuuna
JIOCTOBEpHA.

Pesyabrarel U ux o0cyxkaeHue. Msvenenue cema-
MONOSUYECKUX U OUOXUMUYECKUX noKazameneu y
nayuenmos ¢ UbC npu amepockiepomuueckom no-
pasiceHuu 80cxoosauiell aopmel.

Bce nmaboparopHbie mapamerpsl 42-X UCHBITYEMBIX
KOHTPOJILHOH TPYTITBI HE BEIXOAMIIN 38 paMKH 00111e-
MIPUHSATOU HOPMBI.

Tabnuya 3. JlabopamopHvle nokazamenu KOHMPONbHOU 2pYnnbl

JlaGopaTopHble MoKa3aTeJn KpOBU

ITanmeHThI ¢ CepONO3UTHBHOCTHIO
no otHomenuio IgG u IgM

JIeHKOLUTBI

6,4610,32-10%n

Heiirpoduimms%

AOCOIIIOTHOE KOJINYECTBO HEUTPODUILIOB

4,35+0,3-10%n

MomnorumTtsl %

5,4+0,33-10%n

AOCOIIOTHOE KOJIMYECTBO MOHOLIMTOB

0,35+0,03-10%n

Dochomumuab 1,610,048
['muxoren 2,68+0,027
Mubnonepokcuiasza 2,130+0,073

OO6mmii xoecTepoi

4,59+0,13 MMOIB/1

Xomecrepon JIBIT 1,43+0,03 Mmoi1b/11
Xonectepoun JIHIT 1,74340,106 mmomb/1
Tpurnunepu st 1,12440,096 MMoub/1
Arno-A 172,1+4,72 Mr/nn
Ano-B 113,2145,1 Mmmounb/n
IL-1 1,1940,028 mr/mi
IL-10 25,440,7 /M
TNF-a 4,0£0,2 rr/mi

AHaITN3 reMaToJI0TMIeCKUX M OMOXUMIIECKIX TTapamMe-
TPOB IoKa3aJ1, 9to y 60mpHeIX MBC mipu arepockiiepoT-
YECKOM [TOPAKEHUN BOCXO/IAIICH a0PThI M KAPOTHUHBIX

© GMN

apTrepuii UMEIOT MECTO Pa3HOOOpa3HbIE M3MEHEHUS
BHYTPHUKJIETOUHOTO Metadbomm3ma [IMH, mumumaaoro
CIIEKTpa KPOBU M MHTEPIICUKUHOB (Tabmmria 4).
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Tabnuya 4. Hzmenenus 1a60pamopuvix napamempos y 601bHbIX
¢ UBC npu amepockiepomuueckom nopaxceHuu KpynHulx cocyoos

ATepoCKIepoTHYECKOE opa-
ATepocKjIepoTHYECKOE Nopa- .
JKeHUEe KAPOTUIAHBIX apTepuii MEHHE BOCXONSILEH 20pTLI M
KAPOTHIHBIX apTepuii
JlaGopaTopHble ATtepockiiepo3
noKasarelb KPOBH | BOCXOMsALIeH a0pThI | pp— 11 noarpyn- 1 noxrpymn- 11 noarpyn-
na ma ma ma
JlerikoruThI 7,55+0,17 7,11+£0,30 7,29+0,42 7,51+£0,4 7,92+0,25
Hetirpodmisr, % 73,0+0,32% 74,0+0,30 74,0+0,30 73,6+£0,31 74,1£0,3
AbcooTHOE
KOJIMYECTBO 5,5+0,13 7,11+0,30 5,4+0,3 5,53+0,3 5,87+0,2
HEHUTPOPHILTIOB
Momnonutst % 12,2+0,2 11,3+£0,3 13,4+0,3 10,9+0,2 12,8+0,3
fj;ﬁ:::gu“;fg 0,920,02 0,840,039 0,97£0,06 0,810,045 0,97£0,06
dochonunumss 2,64+0,03 2,542+0,039 2,671+0,041 2,71+0,38 2,96+0,04
[nukoren 3,317+0,04 3,238+0,061 3,47+0,041 3,597+0,03 3,667+0,02
Munsnonepokcuaasa 3,72+0,5 3,7+£0,017 3,7+0,02 3,92+0,036 3,98+0,043
Soi”::;pon 6,2+0,077 6,47+0,08 8,18+0,23 6,58+0,22 7,34+0,049
Xosnecrepon JIBIT 0,91£0,022 1,05+0,03 1,05+0,021 1,09+0,03 0,92+0,02
Xomnecrepon JIHIT 4,02+0,177 5,54+0,97 5,54+0,98 4,075+0,13 5,322+0,114
Tpurnuuepuabt 1,689+0,094 2,50+0,03 2,48+0,1 1,690+0,08 3,169+0,068
Ano-A 171,6+4,72 109,5+0,9 100,4+0,9 109,2+1,0 107,6+1,2
Armo-B 256,1£2.,6 249,4+0,7 259,1+0,7 251,2+1,4 258,2+3.,0
IL-1 37,31+0,2 38,49+0,3 43,33+0,81 43,2140,57 60,22+0,85
IL-10 18,3+0,4 17,5+0,5 15,3+0,6 13,240,5 11,2+0,7
TNF-a 5,8+0,4 6,1+0,5 7,0+0,3 7,4+0,8 8,4+0,3

OO01Iee KOIMYECTBO JICHKOUTOB MPHUOIMKAIOCH K
AQHAJIOTMYHOMY ITOKA3aTEeNI0 KOHTPOJIBHOU TPYIIIEI
(p>0,05).

[IponieHTHOE KOMMYECTBO HEUTPOHIOB OBLIO yBe-
JIMYEHO, a a0CONIOTHOE KOJIMYECTBO HEIOCTOBEPHO
MIPEBBIIIANIO KOHTPOJIBHBIN MToKa3arens. KonnuecTBo
MOHOLUTOB OBIJIO yBEeIUYEHO Ha 55,7% 1o cpaBHe-
HHUIO C KOHTPOJIbHBIM IIOKa3aresieM, a adCOJIIOTHOE
KOJIMYECTBO 3TUX KJIETOK BBIPOCIO Ha 62,3%, XOTs
pasHuIa He ObuTa TocTOBepHOH (p>0,5). COD nmena
TEHACHLHUIO K POCTY 10 CPAaBHEHHUIO C KOHTPOJIEM
(p<0,05), x0T yka3aHHBII [MapamMeTp OCTaBaJICS B
paMKax HOPMBI.

Nzyuenune metabonmueckoit akrusHocTH [IMH mo-
kazano, uro CLHK docdonunumos Obu1 yBeTUICH
no cpaBHeHuto ¢ Hopmoit. CIIK rukorena [IMH
BbIpoc Ha 19,2%. CLK Musnonepokcuaassl Obu1
YBEJIMYEH MO CPaBHEHHIO C KOHTPOJIbHBIM IOKa-
3areseM.
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KonnuectBo OX mo cpaBHEHHIO C KOHTPOJIEM
(4,59+0,13) BbIpociio ymepeHnHo Ha 26%.

JIBII o cpaBHEHUIO ¢ KOHTPOJIEM OBLIO YMEHBIIIEHO
Ha 56,7% (p<0,05). B npoTHBONOIOKHOCTE aHTHATE-
porennoro XJIBII, XJIHII B ykazanHOl nmoarpymnmne
ObL1 yBesm4eH qoctoBepHO (p<0,05) mo cpaBHEHHTO
¢ KoHTposbHBIM mapamerpoM(1,74£0,106). Kommae-
ctBo TI" 6bu10 yBenuueHo Ha 33,5% 1o cpaBHEHHUIO
C KOHTPOJBbHBIM IoKa3zareneMm. KommdectBo Amo-A
ObUIO YMEHBIIEHO TONbKO Ha 0,5% 1o cpaBHEHMIO C
KOHTPOJIEM U pa3HULA MEKAY STUMH JABYyMs IIOKa3a-
TenmsiMA Obla HegocToBepHOU (p>0,5). YV O0mbHBIX
UBC nokasarens Ano-B 6bu1 yBenuuen Ha 55,8% 1o
cpaBHEHHIO ¢ KoHTpouseM (p<0,05).

KonnenTparus [L-1[3 6pi1a pesko yBenudena a [L-10
- ymenblueHa. TNF-o y naireHToB ¢ aTepoCKIepOTH-
YECKHUM ITOPAKCHUEM BOCXOJSIIIEH a0pThI ObLI HE3HA-
YUTEJIBHO YBEIMUYEH [0 CPABHEHHUIO C KOHTPOJIbHBIM
roka3zarenem (p<0,05).
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Usmenenus cemamonocuneckux u 1abopamopHuix
nokazamenei y OOnbHbIX QUCYUPKVISIMOPHOU SHYeha-
Jonamuet npu amepocKiepoOmudeckom nopaiceHuu
KPYNHBIX KPOBEHOCHBIX COCYOO8.

OO01mee KOIMUYECTBO JICHKOIMTOB y narueHToB 111
MOATPYNIBEl HE MPEBHIIIaIo noctoBepHo (p>0,5)
AQHAJIOTUYHBIN 10KA3aTellb KOHTPOJIbHON T'PYIIIIBI
(6,46+0,324-10%1). B T0 e BpeMst u3MEHEHHE abCo-
JIIOTHOTO KOJIMYECTBA HEUTPODHUIIOB OBLIO aHATIOT Y-
HBIM TaKOBOTO y JIeHkoruToB (p>0,5). [IporenTHOC
KOJIMYECTBO MOHOIIMTOB 10 CPABHEHHIO C KOHTPOJIEM
(5,440,3%) ObL10 HOCTOBEpHO yBeauueHo (p<0,05).
Uro kacaeTcs aOCOTIOTHOTO KOJIMYECTBa ITUX KIICTOK,
OHO ObLTO Takke yBenuueHo. COD 1o cpaBHEHHIO €
KOHTPOJIbHBIM TIoKa3arenemM(5,2+0,43) Obu1o yBenu-
YEHO HE3HAYMTEIBHO U K TOMY K€, HE MPEBBIIAIO
HOPMAJIbHBII YPOBEHb.

UccnepoBanue BHYTPUKIECTOYHOTO METaboIM3Ma
JIEWKOUMTOB Moka3ano, yto B | moarpynmne CLIK
(dochonunumIoB 3HAUUTENHEHO NPEBHIIIAIO KOHTPOIb-
HbI mokazarens (p<0,05). CLIK mukorena B ITH
yBenuumicst goctoBepHo (p<0,05). mo cpaBHEHUIO
¢ koHTponem(2,68+0,027). M3yuenne akTUBHOCTH
(hepMEHTOB, JIOKAJIM30BaHHBIX B nuToruiazme [1TH
nokasaso, 4to CLIK akTHBHOCTH MHUAJIOTIEPOKCH1a3bI
B | moarpynme ObUI 3HAYUTEIBHO BBIIIE KOHTPOJIb-
Horo nokazarens (2,13+0,073) ¢ BbICOKOI! CTENeHbIO
nmoctoBepHOCTH(p<0,05).

HccnenoBanue TMIMAHOTO CTaTyca CBIBOPOTKU KPOBH
BBISIBUJIO yBeJIMUeHHe KoinyecTBa OX 10 CpaBHEHHIO
C KOHTpoJIeM. ATeporeHHas ppakiust TUOMPOTEHHOB
— XJIBII 6bu1a ymenbineHa (p<0,5) 1o cpaBHEHHIO €
koHTponeM (1,430,035 Mmonb/1.), a aHTHATEPOTECH-
Has (ppakuus XJIHIT okazanack yBenuuennoi. Komu-
yectBo TT Obu10 Ha 54.5% Gonblue MO CPaBHEHHIO
¢ xoHTponeM (p<0,5). KonmnyecrBo Ano-A B I nox-
rpy1ne ObUIO pe3Ko yMEHbIIeHO, ATI0-B - yBenndeHno
nmoctoBepHO (p<0,05).

Onpenenenne KOHLIEHTPAIUU UHTEPICHKUHOB ITOKa-
3a10, 4to IL-1[ He npeBbIIan KOHTPOJILHBIN MOKa-
3arens (p>0,5). IL-10, 6b11 yBeIMueH HETOCTOBEPHO
1o cpaBHEHMIO ¢ KOHTpojeM (p>0,5). TNF-a 6bi1a
JIOCTOBEPHO YBEJINYEHA.

[Ipu nucuupkynsTopHoil sHuedanonatTuu y 60i1b-
HBIX C TeMOJAMHAMUYECKH 3HAYUTEIHHBIM CTEHO30M
KApOTU/IHBIX apTEPHUM KOJUYECTBO JIEHKOLUTOB HE
OTJIMYAJIOCh OT KOHTPOJBHOTO Tokazarens (p>0,5),
HO I10 CPaBHEHHUIO € ITOoKa3areseM | moarpymsl Obi10
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yBenmmueHo Ha 2,5%. COD B naHHO#M moATpyIIIe OblIa
noctoBepHo yBenudeHa Ha 10,9% mo cpaBHEHUIO C
rokaszaresieM MpeJecTByomen noArpynmsl. AGco-
JIIOTHOE KOJIMYECTBO HEUTPO(PHUIIOB 1O CPABHEHHIO
C KOHTPOJBHBIM IOKa3aTesieM BbeIpocio Ha 18,7%
(p>0,5), a mo cpaBHEHHIO C TOKa3aresneM [ moarpymnms!
— ymenbiminoch Ha 3,0%. IIporieHTHOE KOMH4YecTBO
Herrpodminos Bo Il moarpymie ObIIIO HASHTUYHBIM
nokaszaressm | moarpynmnsl. Kak mponeHTHoe, Tak u
a0COIOTHOE KOJMYECTBO MOHOLIUTOB OBLIO yBEIH-
YEHO KakK MO CPaBHEHHIO C KOHTPOJIEM, TaK U Mpe-
mecTBytoIiei rpymnmnoit (p<0,05).

Benunuuna CLIK dhocdonununos B iutoriazmMe Obiia
yBenuuena (p<0,05) mo cpaBHEHUIO C KOHTPOJIEM
(1,6£0,048), x0T MO CpaBHEHUIO C aHAJIOTMYHBIM
rokasareseM nepeoi noarpymnisi (2,542+0,039) yse-
muauBaics auinb Ha 1,1%. CLK rmuxorena B [IMH
ObU1 yBenuueH aoctoBepHo (p<0,05) o cpaBHEHUIO
C KOHTPOJBHBIM TOKa3arenem (2,68+0,027), a mo
CpaBHEHUIO ¢ IoArpymnmnou [ Obut yBenuyex Ha 6,8%.
Bo II monrpynmne CIIK akTHBHOCTH MUAJIONIEPOKCH-
Ja3bl ObLT 3HAYUTENBHO yBenmueH (p<<0,05). Paznuna
Mexay [ u Il moarpynnamu mo 3ToMy MOKas3aTelto
cocrasuia 8,82%.

W3y4yeHune TMITUAHOTO CHIEKTpa KPOBH MIOKA3aJ10, 4TO
koimuecTBo OX B Il moarpymnmne ObuI0 yBEIHYEHO
Ha 43,9% 1o cpaBHeHHIO ¢ KOHTpoJeM (4,59+0,133
MMOJIB/JI.) U 3Ta pa3HuIlla OblJa JTOCTOBEPHOU
(p<0,05). Bo Il noarpynmne yka3zaHHBIN MOKa3aTelb
Ob11 yBenuueH Ha 20,9% mo cpaBHeHuio ¢ I mos-
rpymnmnoi. OnpeseneHre aHTHaTeporeHHon Gppakuu
nmunuaoB — XJIBII nokasano, yto 3Tot mapamerp Bo 11
noarpyime Obu1 ymMeHbIneH Ha 36,5% (p<0,05), Toraa
KaK [0 OTHOLICHHUIO K aHAJIOTMYHOMY TIOKa3aTeo B |
MOJTpYyIIe, yMeHblIaics Tonbko Ha 0,5%.

TI Bo Il moarpymrie nocroBepHO yBemmumics (p<0,05).
KommmuectBo Amo-A HE3HAYUTENTHFHO YMEHBIIAIOCH T10
cpaBHeHHIO ¢ KoHTponeM (172,07+4,72mr/m). Cre-
JyeT OTMETHUTh, YTO KOJIMYECTBO AMO-A B 00eUX
TpyInax u3MeHsJI0Ch OAUHAaKOBO. UTo KacaeTcs
Amno-B, ero xonum4ecTtBO OBITO JOCTOBEPHO H
pesko ysenunueHo (p<0,05). Bo Il moarpynmne atot
MoKa3aTeJsb MPEeBBIIAT aHAJOTHYHBIM mapaMeTp
I moarpynmnst Ha 3,7%.

IL-IP OBl yBeTHYEH 1O CPAaBHEHHIO C KOHTPOJIBHBIM
nokaszaresnem (1,190,028 nr/mi.). [To cpaBHeHUIO ¢
NpeAlecTBYOIIeH rpynmnoi koamdectBo IL-If} oka-
3anock yBenudeHHbIM Ha 11,2%. IL-10 3nauntensHO
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OTIMYAJICA OT KOHTPOJIBHOTO Mokasareis (p<0,05), a
1o cpaBHeHUIo ¢ | moarpymmoii 66110 3aUKCHPOBAHO
yMeHblIIeHue ero konnuectsa Ha 14,8%. TNF-a Obuta
yBenuueHa Ha 42,2% 1o CpaBHEHUIO C KOHTPOJIEM,
XOT HE3HAUMTENIbHO OTIMYajach OT aHAJIOTHMYHOIO
nokaszarens [ noarpyniel.

Hzmenenus eemamonocuieckux u OUOXUMUYECKUX Na-
pamMempos y nayuenmos, nepeHecuiux ueMudeckul
UHCYIbI APU AMEPOCKAEPOMULECKOM NOPANCEHUU
COHMBIX apmepull U 80CX00AU el A0pmbL.

O6miee koaMuecTBO JIeHKonuTOB B | moxarpyrmmne He-
JIOCTOBEPHO OTIMYANOCh OT KoHTpous (p>0.5). IIpo-
LIEHTHOE KOJIMYECTBO HEUTPO(MHUIIOB 10 CPABHEHUIO C
KOHTpoJieM ObuI10 yBenrueHo Ha 10,8%, a abcomoTHoe
konuyectBo Ha 50% (p>0,05).

CLK docdonunuaos B I moarpymnme craTHCTHUECKU
JIOCTOBEPHO OTIMYAJICS OT KOHTPOJILHOTO ITOKa3are-
ns (1,6£0,048). CLIK minkoreHa, JIOKalIH30BaHHOTO
B uurormiazme [IMH, 3HauuTeNbHO yBEJIUYEH IO
CPaBHEHHIO C KOHTPOJIbHBIN BeMunHOM (2,6810,027).
CHK muanonepokcuiasbl Takke MpeBOCXOANU KOH-
TPOJIBHEIN mokazarens (2,1310,073).

OX OBl BBIIIE TAKOBOTO B KOHTPOJBHOU TpyIme
(p<0,05), XJIBIT 6b11 ymenbiien, a XJIHIT mao6o-
poT — yBennueH. [1okazaTens areporeHHOM Qpakiuu
JIUTHJIOB JIOCTOBEPHO OTIMYAJICS OT aHAJIOTMYHOI'O
nokasaresisi KOHTposbHOU rpymnmsl (p<0,05). Komu-
yectBO AIIO-A ymensmanocs, a AIIO-B ysenuun-
BaJioCh 3HauUTENHHO (p<0,05).

B I moarpynmne IL-13 yBenuuuBacsi 3HaYNTENLHO
0 cpaBHEHUIO ¢ koHTpojeM (p<0,05). IL-10 B I mox-
rpynne okaszancs ymeHblieHHbIM (p<0,05). TNF-a
B JIaHHOH rpyIine OONbHBIX ObUIa HAMHOTO OOJIbIIe
KOHTPOJIbHOM BEJINYUHBI.

Bo Bropoii moarpymie o01iee KoJIuueCTBO JICHKOIIH-
TOB, a0COJNIOTHOE KOJIMYECTBO HEHUTPOQHIOB, MPO-
LIEHTHOE COJICpPIKaHNEe HEHTPO(DUIOB U MOHOIIMTOB
6I)I.HO 3HAYUTCJIbHO BBIIIC KOHTPOJbHOT'O ITOKAa3aTeIIsd
(p<0,05). COD ObLia BbIIIE KOHTPOJILHOIO TTOKa3aTe-
st Ha 55,5%.

CHK dochonunumo mocroepro (p<0,05) oru-
gajcs 0T KOHTpoasHOTro okazatens (1,6+0,048). 1o
cpaBHeHUIO ¢ I moarpynmnoii, ykazaHHas BEIUYHHA
BeIpocyna Ha 8,7%. CLIK mmkorena Obul yBeIHUeH
(p<0,05) o cpaBHEHHUIO C KOHTPOIHHOU BETUIMHON
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(2,68+0,027). Ilo cpaBHEHHIO ¢ MPEAIIECTBYIOMICH
IPYINON 3TOT MOKa3aTeidb ObUI yBETWUYEH JIUIIbL HA
1,9%. N3menenus pepmentHoii aktuBHOcTH [IMH B
rpymIe HoCUIH caenyromuii xapakrep - CLIK muamo-
MIePOKCHIa3bl ObLT yBeu4eH AocToBepHO (p<0,05) o
CPaBHEHHIO C KOHTPOJIbHBIM TTOKa3aTeleM.

Y G0NBHBIX IEPEHECHINX HHCYIBT, IPU TeMOTUHAMHU-
YEeCKH 3HAYUTEIILHOM CTEHO3€, OTpe/IeICHIE JTUITH/I-
HOTO CTaTyca KpOBH IOKa3ao, 4To kKonmdectBo OX
OBUIO 3HAYUTENFHO BBILIE KOHTPOJIBLHOW BEINYHHBI
(4,59£0,133). ITo cpaBHenuto ¢ I moarpymnmoii, yka-
3aHHBINA mapameTp ObuT yBenudeH Ha 10,4%. XJIBIT
OBl nOocTOBepHO yMeHblieH (p<0,05) B aHanu3u-
pyeMOii TpyIIie 1Mo CPaBHEHHUIO C KOHTPOJILHBIM TO-
kazareneM (1,43+0,035 mMmoib/iT), a IO CpaBHEHUO
¢ | moxarpymmoit Obi1 ymeHbiteH Ha 18,4%. XJIHIT
U3MeHsIcs cBoeoOpa3Ho. B wacTHOCTH, pe3ko yBe-
auyuBaincs (p<0,05) mo cpaBHEHHUIO C KOHTPOJIEM
(1,74£0,106 Mmmonb/n1), a B cpaBHeHUH ¢ | moarpymmoi
Hapactan Ha 23,4%. Cpennee xonuaectBo 1T Bo II
HoArpyIIe OOIBHBIX OBUTO YBEIMYEHO IO CPABHEHHIO
C KOHTPOJIGHBIM TTOKa3aTelIeM.

XapakTep U3MEHEHHs alloNpPOTENHOB COOTBETCTBO-
Ban XJIHM u XJIBII nmokazarensm. B wacTHOCTH,
KOJIMYeCTBO AMO-A MO CpaBHEHHIO C KOHTPOJIBHBIM
nokazaresieMm (172£0,07 mr/mn) OblI yMEHBIIEH, U
110 OTHOIIEHUIO C IAHHOW BEJIMYMHON B IEPBOM MO/~
rpymnmne — 011 MeHblIe Ha 1,5%.

KonuuectBo Ano-B npessimiano (p<0,05) KOHTpob-
HbII mokasatesb (113,245,091 nr./min), XoTs clieayeT
OTMETHUTh, YTO 110 CPABHEHUIO C MTOKA3aATEISIMH Tep-
BOIi TIOATPYIIBI ObLT YBEJIWYEH TONBKO Ha 2,7%.

KoHnnenrpanus nponH(paaMaTopHOro HHTEpIICHKIHA
Bo [l moxnrpymnme OoJIbHBIX ObLIA PE3KO YBEIUYCHA IO
cpaBHeHHo ¢ koHTpoieMm (1,19+0,028 nr./mi.), B TO
BpeMsi KaK KOJIM4YecTBO aHTHHHpmamatoproro IL-10
ObUTO yMeHbIIEeHO. [1o cpaBHEHHIO C TIOKa3aTesIMU
NPEAMECTBYIOMICH MOATPYNIbI JaHHBIE BETUUYUHBI
yBenuuuinuck Ha 28,3% u ymensimmnuck Ha 17,9%
coorBercTBeHHO. TNF-01 OblsTa JOCTOBEPHO BHIIIE
KOHTPOJILHOTO TIOKa3aTeJIsl.

ITony4yeHHble HAMY TaHHBIE JAKOT OCHOBAHUE IIPE/-
TMIOJIOKUTB, 4TO BO BpeMst IbC nmeer mecTo Bocnanu-
TEJIbHBIA IPOLECC, UHIUKATOPOM KOTOPOIO JTOJIKHO
CIYXKUTh U3MEHEHHUe J1abopaToOpHBIX MapamMeTpoB
KPOBH, B YaCTHOCTH yBEINYEHUE KOJIMUECTBA JIEUKO-
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LUTOB U HEUTPODHIIOB. YBETMUYCHUE KOJINUECTBA HEH-
TPOUIIOB elie pa3 MOATBEPKIAET MPABOMEPHOCTh
MIPENTIONIOKEHUS O MOJIMATHOIOTUYECKON TpHUpoje
arepockiepo3sa [10-12].

VBeauueHUEe KOJIMYECTBA XOJECTeposia B KPOBU
HUCHOBITYEMbIX GOHBHI)IX, CorinacyeTcda ¢ NaHHbIMUA
JUTEpaTyphl 00 yBEINYCHUN YPOBHS X0JIECTEPOIIa
Ha pone UBC [12-14]. Hanuuue anogumnomnpo-
TEHMHOB CYMTACTCS PUCK-(PAKTOPOM aTepocKiepo3a
HOHy‘-ICHHI)IC HaMM JaHHBIC MOATBEPIKIAAIOT pac-
MPOCTPAaHEHHOE MHEHHE O TOM, 4TOo Amo-B sBis-
eTcsl 00s3aTeabHLIM KOMIIOHEHTOM ATCPOTCHHBIX
JUTMOTIPOTEMHOB U TPECTaBIsieT co00il dhakTop,
CIOCOOCTBYIONIUI Pa3BUTHIO 3a00JIeBaHUS KOPO-
HApPHBIX COCY/IOB M YTO BHICOKOE COJCPIKaHUE ITOTO
BEIICCTBA B IJIa3Me KPOBU JIOCTOBEPHO KOPPEIH-
pyer ¢ uH(hapKTOM MHOKapaa.

C KJIMHUYECKOH TOYKH 3pCHUA MOXHO BBIACIIMTE HaW-
6onee ocnoxHeHHsIi Bapuant UBC — arepockiepoTu-
YecKoe OpakeHHe BOCXO/IAIIIEH aOpThl M KAPOTHUAHBIX
aptepuil. CpaBHMBas pe3ynbTaThl aHaIN3a KPOBU 3THX
OOIBHBIX C II0KA3aTeIIMU MALIUEHTOB C aTEPOCKIIEPO-
THYECKHMM MTOPAKEHIEM BOCXOISIIIECH a0pThI M OOJIBHBIX
C JMCIMPKYJSTOPHOH SHIEe]aronaTieil, MOXHO 3a-
KJTFOYUTb, YTO B OOJIBIIMHCTBE CITy4aeB, OTKIIOHEHHE OT
HOPMBI [TapaMETPOB KPOBH OTUETIIUBEE IIPOSABIIIETCSA Y
OOIBHBIX C aTePOCKIEPOTUYECKUM IIOPAXKEHUEM BOC-
XOJIAIIIEN a0pPThI U KAPOTUIHBIX apTEPUil.

Temamonocuueckue u buoxumuiecKue noKazamenu y
bonvHbIx ¢ nonodxcumenvrou peaxyueti Ha Chlamydia
pneumoniae. Hamu otnensHo Obiia 0Opa3oBaHa rpyti-
na 6osbHBIX UBC, y KOTOpBIX ObLIa BBISIBIICHA TTOJIO-
xurtenbHas peakuus Ha [gG da IGM, uTo yka3biBaet
Ha Hanmuuue uHpexkuit Chlamydia pneumoniae.

Tabnuya 5. Ilayuenmol, ceponosumuenvle no omuowenuio k Chlamydia pneumoniae

IgG - IGM -
Oonree CEepoNno3uTHBHbIC CEepoNo3uTHBHBbIE
I'pynnsi 60JbHBIX
KOJ-BO | JKeH- MY:K- JKeH- MY:K-
IIUHBI YHHBI IHHBI YHHBI
ATepoCKIICpOTHUECKOE OPAKEHHE
o 3 1 2 - 2
Bocxoaduiei aoptsl (I rpymnmna)
II rpymima — IUCIMPKYIATOPHAS SHIICPATOTIATHS:
[ moxarpymnma (crenens <50%) 8 3 5 - -
II moarpynma(crenens creHo3a>50%) 8 4 4 - -
[II moarpymnmna —arepockyiepo3 BOCXOASILEN aOpThl U
KapOTHIHBIX apTepui
I moarpymnma (crenens <50%) 7 3 4 - -
II moxrpynma(crenens cteno3a>50%) 8 4 4 - -
OO0muit mokas3arenp sl BCEX TPYIIT 34 15 19 - 2

W3 tabmunsl 5 BUAHO, YTO BO BCEX TpeX Ipymiax
HCIIBITYEMBIX OTMEYEHA CEPOIO3UTUBHOCTH 10 OT-
HoueHHo K IgG. Cepono3uTUBHOCTB 110 OTHOIIEHUIO
K [gM BBIsIBIICHA TOJIBKO B MIEPBOM IPyIINe OONBHBIX.
Bce GosbHBIE yKa3aHHBIX IPYII ObLIN HCCIIETOBAHBI
10 OMOXMMHUYECKUM U HMMYHOJIOTHYECKHM Mapame-
TpaM KpOBHU.

Y OONBHBIX XJIAMHJMO30M, MOYTH BCE MapamMeTphl
KPOBH, OTIIMYAIOLIMECS OT KOHTPOJIbHBIX MTOKa3aTe-
JIEW, KOJTMYECTBEHHO MPEBOCXOIMIA COOTBETCTBYIO-
M€ BEJIUYHUHBI TPy OOJBHBIX, Y KOTOPBIX HE ObLI
MTOJITBEPIK/ICH IMAarHO3 XJIaMHTUIHOM nH(pekun. Ta-
KHM 00pa3oM, MOJKHO YBUJICTh ONIPECIICHHYO CBS3b
MEXy KIMHUYECKUMU NTapaMeTpaMu aTepoCKIIEpo3a,
MApaKIMHUYECKUMU MTApaMETPAMU U XJIAMUIHO30M.
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Hcxons u3 nurteparypHbIX JaHHBIX, 4 TAKXKE HA OCHO-
BaHMH PE3yJIbTaTOB COOCTBEHHBIX UCCIICAOBAHMUI, MBI
IIPEAIONIAraeM, 4TO JKEJNATEIbHO BKIIOYCHUE aHTH-
ounotukotepanuu A aedenust UbC. B To ke Bpems,
clefyeT MOAYepKHYTh, YTO Koraa y OOJIBHOTO Mpo-
SIBJIIETCS] CEPONO3UTUBHOCTD 10 OTHOIIEHUIO K 1gG
1 [gM nMMYHOTIIOOYTHHOB, U, CIIEIOBATENBHO, €CTh
OCHOBaHHME IIPEIIONAraTh HAINYKE XJIAMUIUNHON UH-
(exuu, BKIIIOYEHHE aHTUONOTUKOB B KypC JICUCHUS
ABJIsIETCSl HEOOXOAUMON MEPOH TepaIuH.

Bxutouenue aHTHOMOTUKOB B KypcC JICUCHHS >Kella-
TENBHO U B TOM CITy4ae, KOT/ia He YAaeTcs OOHApYKUTh
aHTHTeNa, TaK KaK IMMYHOXMMHYECKHI aHalu3 Ha
HaJIMYME aHTUTE] MOXET AaTh OTPHUIATENbHBIN pe-
3yAbTaT U B cly4ae XJaMHAUHHONW MH(EKUHuu. ITO
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MMPEAIIOJIOKEHUEC TOATBCPIKAAIOT JAHHBIC JIMTCPATy-
PBI, COTJIACHO KOTOPHIM Ha (JOHE XJIaMHUJIUHHOW HH-
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(hexuu aHTUTENA, B ONIPEICICHHBIX CIY4asix, MOTYT
ObITH HE OOHapyKeHsl [8,12].

Tabnuya 6. Hzmenenue GUOXOMUYECKUX U UMMYHOLOSUYECKUX NAPAMEMPOs
npu ceponozumusrou peaxyuu va 1gG u IgM- Chlamidia pneumoniae

JlaGopaTopHble MoKa3aTe i KpOBH TaumenTsi ¢ ceponosuTHBROCTLIO
no orHomeHuo K IgG n IgM

JIeKouThI 8,0+0,12
Heiirpodmmiei% 74,1+0,01
AOCOIIIOTHOE KOJIMYECTBO HEHTPODHUILIOB 5,9+0,3
Momnonutsr % 13,5+0,1
AOCOIIOTHOE KOJMYECTBO MOHOILIMTOB 0,1+0,02
Dochomumumss 3,0+0,05

I'nmukoren 3,7+0,1
Mundnonepokcuaasa 4,0+0,03

OO6mmii XoecTeposn 8,2+0,01
Xonectepoan JIBIT 0,92+0,1
Xonectepoin JIHIT 6,12+0,8
Tpurmuiepuasl 3,2+0,04

ATIO-A 101,3+1,01

AIIO-B 259,8+2,21

IL-1 61,0+0,7

IL-10 11,1+0,6

TNF-a 8,6+0,1

TI'emamonocuueckue u duoxumuyeckue nokasamenu
y boabHblx ¢ ceponozumugHocmouio k Chlamydia
pneumoniae u NOSMOPAIOWUMUCA NHEBMOHUAMU 8
anamuese, 8 pamHem 803pacme.

MBI n3y4uminn anamHe3 OOJIBHBIX C CEPOITO3UTHB-

HOCTBIO K Chlamydia pneumoniae n yCTaHOBUIIH,
0oJien 1M OHU NTHEBMOHMEH B paHHEM BO3pac-
te. Oka3anxoch, 4TO YacTh MamueHTOB (n=13)
HECKOJIbKO pa3 0oJien NHEBMOHUEH B BO3pacte
8-16 mer.

Ta@zuua 7. Yacmoma 3a00/1e6aHUSA NHEEMOHUEL OMHOCUMENbHO nona, eopacma u ouaznosa

KauectBo Cayuan 3a00/1eBaHusl THEBMOHU e
Konnue-
ITanmeHTHI Jnarnos CTeHOo3a
CTBO
apTepuu
Bo3spacr B nepuon
KOJINYeCTBO
3a0os1eBaHMA
JKeHmuHbt - Atepockiepo3 Boc- - - -
MyX4nHBI 1 XOJISIILEH a0pThI >50 3.4 7-15
JKeHuuHbI - JucunpkynsaTopHas - -
My KIHHBI 1 SHIIePaITONaTHs >50 4 9-17
JKeHIuHbI 6 Atepockiiepo3 Boc- >50 3-5 7-15
XOZSIILEN aOpThl U
My K4H1HBI 20 U P o >50 3-4 7-15
COHHBIX apTepuit

W3 Tabnuusl 7 BUAHO, 9TO y MAaIHEHTOB C CEPO-
NMOo3UTUBHOCTHIO K Chlamydia pneumoniae 6p1in
OTMEUEHBI cliydyan 3a00JIeBaHUsS MHEBMOHHEH B
panHeM Bo3pacte. Cpenu Tpex OONBHBIX C are-
POCKIIEpO30M BOCXOJISIIEH aOpPTHl MTHEBMOHUS
Ob1a ormeuena y 1-ro (33,3%), cpeaun 16-u
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MalMeHTOB C JUCHUPKYIATOPHOH 3HIEdano-
natued —y l-ro (18,7%), a B 35-u cinyuasx
aTepoCKIepo3a BOCXOIAMICH aopThl M COHHBIX
aprepuii —y 26-u (74,2%) 6onbHBIX. Y Bcex 00Jb-
HBIX OTMEYEHA FreMOIMHAMHYECKH 3HAYUTEIbHAS
CTEINEeHb CTEH03a COHHBIX apTePHii.
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[Mapamerpsl kporu narpenToB ¢ UBC Ha oHe xitamu-
JUIHON MH(EKIINN 3HAYUTEITHHO OTJIMYAOTCS OT IMa-
pametpoB kpoBu 0osbHBIX ¢ UBC 0e3 xitaMmuino3Hon
nHpexkmu. B wactHocTH, y OonbHbIX ¢ UBC Ha Qone
XJIAMHJTUO3HOM MH(EKIIMU KOIMIESCTBO HEHTPODUIIOB
u neiikoruroB, CLIK dochonunumos, rukoreHa u

MUDJIOTIEPOKCUIA3BI, & TAKKE KOIMIECTBO XOJIECTEPO-
Jia JIMTIONTPOTEHHOB HU3KOH TNIOTHOCTH, TPUTIIHLIEPU-
108, AT1IO-B 1 koHIIeHTpa1ust HEKPOTHYECKOTO (haK-
TOpa OIMYXO0JIU U MPOUH(IIAMATOPHOTO HHTEPICHKUHA
1B mpeBOCXOASIT aHAJIOTHYHBIC MapaMeTPbl KPOBH
6opHBIX UBC 6e3 ximaMuino3Hoi nHGEKInu.

Tabnuya 8. Cpasnenue napamempos Kposu RaYUenmos ¢ NHeeMoHuell 8 anamuese u 6e3 nHeeMOoHUU

ITanmeHTHI 0€3 MHEBMOHHH TammenTs1 ¢ HeCKOIbLKMMH
JlabopaTopHble moka3aresii KpOBU cJIy4asiMM THEBMOHHMH
B aHAMHe3e B aHAMHE3E
JIeKOIUTEI 7,9 8,0
Heitrpoduinsi% 74,0 74,1
ABCOTIOTHOE KOTMYECTBO HEUTPODHITOB 5,6 8,2
Momnorutsr % 13,4 13,6
AOCOIOTHOE KOJTHYECTBO MOHOIIUTOB 0,1 0,1
dochomunuabt 3,0 3,05
I'mukoren 3,6 3,8
Mubnonepokcuaasa 4,0 4,0
OO0mmit xomecTeposn 8,2 8,2
Xonectepon JIBIT 0,8 1,0
Xomecrepon JIHIT 5,2 6,8
Tpurnuuepuabt 3,2 3,2
ATIO-A 100,3 102
ATIO-B 257 262
IL-1 61 61,
IL-10 11,2 11,3
TNF-a 8,7 8,6

W3 Tabmuiisl 8 BUHO, 9TO KOJUYECTBO JICHKOIUTOB,
MOHOIIMTOB M HEUTPO(HIIOB, a TAKKE cozieprkanue (oc-
(homI 0B, XOJIECTEPOIIa U ATIOJIUIIONPOTCHHOB BHIIIIS
y OOJIBHBIX C TIOBTOPSIFOIIIMMICS ITHEBMOHUSIMU.

Takum o6paszom, cpean OOJBHBIX C CEPOTMO3U-
TUBHOCTBIO K Chlamydia pneumoniae, nHanbomnee
4acTO B paHHEM BO3pacTe MHEBMOHHEH Oonenn
MAUEHTHl C aTePOCKICPO30M BOCXOJSIICH aOpTHI
U KapoOTHUAHBIX apTepuid. Y 3THUX OOJBHBIX OT-
MEUYEeH TeMOAMHAMUYCCKH 3HAYUTEIbHBIH CTEHO3
KapOTHIHBIX apTepuii. BzaumocBsa3p mapaMeTpoB
(YHKIMOHAIEHO-META00INIECKOTO COCTOSTHUS JIeH-
KoUUTOB (conepxanue HocoNunuIoB 1 IIIMKOTeHa,
MUAJIONEPOKCHIa3Hasi aKTHBHOCTH), TTOKa3aTene
nunuaHoro crnektpa kposu (OX, XJIBII, XJIHII,
TT, AIIO-A, AIIO-B), nponHdnamMaTopHbIX HHTEP-
neiikunoB (IL-1B, IL-10) co cTemenpio cTeHO3a H
TOJIIWHONW WHTHMa-MEAHAJIBHOTO CIosl y OONBHBIX
C aTepPOCKICPOTHYECKUM MOPAKEHUEM BOCXOASICH
AOPTHI ¥ COHHBIX apTEepHid, C HATWYMEM XJIAMHIUH-
HOW WH(EKIHH, TaeT BO3MOKHOCTD HCIIOIb30BAHUS
yKa3aHHBIX MapaMeTpoOB B KaueCTBE MapKkepa are-
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POCKJICpO3a U I/IHHI/IKaTOpHO-Ha60paTOpHOFO TeCTa
AKTHUBHOCTH IIpo1ecca.

BwMmecte ¢ TeM, y OOJBHBIX C CEPOMIO3UTHBHOCTHIO
Kk Chlamydia pneumoniae, N3MEHEHHs NTapaMETPOB
KPOBH, XapaKTepHBIC Ul aTepPOCKIIepo3a, CHIIbHEEe
BBIP2KEHBI C TTHEBMOHUSAMH B aHamHe3e. Hduim-
poBanue Chlamydia pneumoniae B paHHEM BO3pacTe
NPENCTaBIsET CO0O0 BO3MOKHBIH PUCK-(aKTOp pa3-
BUTHS aTEPOCKIICPO3a BOCXOSIICH a0PThI U COHHBIX
apTepuil B MOCIEAYIOUIEN KU3HU, OCIOKHAIOUIUN
TEUCHUE aTepOCKIIEpO3a Pa3IUYHBIX COCYHOB..
[ToaTOoMY B JieUeHHH yKa3aHHOTO KOHTUHIEHTa 00JTb-
HBIX PEKOMEHJyeTCs MPOBEICHHE BCECTOPOHHETO
MOHHMTOPHHTA JIAOOPATOPHBIX MCCIICIOBaHUI, B TOM
qHcie yCTaHOBIEHHE Hanuuus anturena Chlamydia
pneumoniae.
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SUMMARY

PECULARITIES OF ATHEROSCLEROSIS DE-
VELOPED AFTER CHLAMIDIAL INFECTION
AND BEHAVIOUR OF SOME HEMATOLOGI-
CAL AND BIOCHEMICAL PARAMETERS

Emukhvari M., Akhvlediani M., Bukia T., Sha-
rashidze N., Vorobiova E.

Research Institute of Clinical Medicine, Thilisi; Medi-
cal State University, Thilisi

The aim of our studies was to create diagnostically
informative criteria of hematologic and biochemical
analyses and their combinations as well as to estab-
lish relation between Chlamidia PneumoniaeAand
atherosclerosis. This is to be done for the purpose
of establishing the entire pathogenesis carotid and
coronary atherosclerosis and inflammation. The
investigation of Chlamidia Pneumoniae infection
in proved to be a possible risk factor for the carotid
atherosclerosis developed in adults that makes the
course of atherosclerosis heavier. As a result of the
atherosclerotic process, changes in the blood labora-
tory parameters were exp4resed more cases of pneu-
monia in the children.
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PE3IOME

OCOBEHHOCTH ATEPOCKJIEPO3A KPYII-
HBIX COCYAO0B, PA3BBUTBIX HA ®OHE
NEPEHECEHHOM XJIAMMJUMMHOW WUH-
@®EKIUU C YYETOM HEKOTOPBIX 'EMA-
TOJOI'MYECKUX U BUOXUMHUYECKHUX
ITAPAMETPOB

OmyxBapu ML.I., AxBiaenuanu M.B., Bykus T.I11.,
Ilapammaze H.A., Bopoobesa E.O.

Hayuno-uccredosamenbckuii uHcmumym KJAuHU-
yeckoti meouyunst, Tounucu, lIocyoapcmeennbiii
Mmeouyunckul ynusepcumem, Tounucu

[Mocnemnee Bpemst ObITYET MHEHHUE O MTOJTHATHOJIOTH-
YecKoi pupojie arepockiieposa. CymecTBYIOT J1aH-
HBIC O CBSI3H 3TOTO 3a00JIeBaHus ¢ OaKTepHATHLHBIMU
Y BUPYCHBIMU MH(EKIHSIMH, TaK KaK 3TOT MHUKPOO
BBIABIBICTCA B TKAHAX apTeprI, TTOPAXEHHBIX aTCpPO-
CKJIEPO30M, & CEPONO3UTHBHOCTH MO OTHOIIECHHIO K
Chlamydia pneumoniae KOppenupyeT ¢ YTONIMECHUEM
UHTUMa-MCIUAJIbHOI'O CJI0A CTCHKU KPOBCHOCHBIX
cocyyoB. Llenblo JaHHOTO HMCCIe0BaHUS SBISIIOCH
BBIpa0OTKa AMATHOCTUYECKH MHPOPMATHBHBIX
KpUTEPUCB IreMaTOJIOTUICCKUX U OMOXOMHYECKHUX
WCCTICMOBAHNN M X KOMOWHAIIH JJTsT YCTAHOBJICHIS
€JIMHBIX OCHOBaHMI aTepOCKIIepo3a KPYIHBIX COCY-
JIOB, TTATOT€HEe3a aTepOCKIIEPO3a U BOCTIATUTELHBIX
MIPONLECCCOB U TAKKE BBIABJIICHUC CBA3U I/IH(i)I/IHI/Ipo-
Baaust Chlamydia pneumoniae B paHHEM BO3paCTE C
aTepoCKIEPO30M.

Y GONBHBIX C CEpPONMO3UTUBHOCTERIO K Chlamydia
pneumoniae, U3MEHEHUS MTapaMeTPOB KPOBHU, Xapak-
TEpHBIE JJISl aTePOCKIIePO3a, ObLTH CHIIbHEE BhIpaKe-
HBI IPY HAJIMYMH TTHEBMOHMH B aHamHe3e. Madumm-
posanne Chlamydia pneumoniae B panHeM Bo3pacrte
MIPEACTABIIACT COO0I BOBMOXKHBINA PUCK-(haKTOp pa3-
BUTHSI aT€POCKIIEPO3a BOCXOJISIICH a0PThI U COHHBIX
apTepuil B MOCIEAYIOMEH KU3HU, OCIOKHSIIOUUN
TEUYEHHE aTepOCKIepo3a paslInIHBIX cocynoB. Ha-
JITYUE THEBMOHNUY B aHAMHE3€ MIPEICTABIISICT COOO0H
PHUCK-(QaKTOp, OCTOKHSIIOMNI KITMHUIECKOE TEUCHNE
aTepockieposa. [loaToMy B JedeHHH yKa3aHHOTO
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KOHTHHT€HTa OOJIbHBIX PEKOMEHYETCsI TPOBEICHHE
BCECTOPOHHET0 MOHUTOPHHTA JIAOOPATOPHBIX HC-
CIIC/IOBAHUII B TOM YHCIIC YCTAHOBICHHUE HAIUYUS
anturena Chlamydia pneumoniae.
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HPO- U AHTUOKCUJAHTHAS AKTUBHOCTb BUJIMPYBUHA. 311P UCCJIEJOBAHUE

Ilenremus ML.I., YukBauaze I.H., Canuxkunze T.B.

Tounuccxuii cocyoapcmeennuiil yuugepcumem um. Me. /icasaxuwsunu,
Tounuccxuti 20cy0apcmeenHblll MEOUYUHCKUL YHUBEpCUmem

bunupyOuH sBISIETCS OJHUM U3 MPOMEKYTOYHBIX
MIPOAYKTOB pacrajia TeMOrI00nHa, TPOUCXOSIIETO
B Makpodarax cene3éHKH, IeYeHn 1 KOCTHOM MO3Te
(mpumepno 80%). B ycnoBusix HopMaisHOTO MeTabo-
JU3Ma B OpTaHU3Me denoBeka reaepupyercs 300 mr
OnnnpyOHHA B JICHb BCIICICTBHE XKETHEBHOTO pa3py-
reHust mpuoau3uTenbHo 10! spurponuroB. OObIMHO
OMIMpYOVH B MaJIbIX KOJNUYECTBAX MPHCYTCTBYET B
kpoeu (0,2 =1,2 mr/100mn). [8]. BomonepactBopu-
MBI OMITUPYOWH XOPOIIO PacTBOPSIETCA B JIMIHIAX
W IPYTUX OPraHUYeCKHX PacTBOpHTENSIX. [loaTOMY,
B ClIydae, KOTjia KOHIICHTPAIUs HENpsSIMOTo OWInpy-
OWHa B KPOBH MPEBBIIACT JOMYCTHMYIO BEIUYHHY,
BO3MOYKHO €T0 HAKOTIJICHUE B KJIETOYHBIX MEMOpaHax,
YTO COMPOBOXKAAETCS M3MEHEHHEM (QyHKIUH U, B
ciy4yae BBICOKMX KOHIEHTpauui OunmpyOnHa, Ha-
pYLICHHEM [EIOCTHOCTH MeMOpaH.

In vitro B pusnonorndecknx KOHIICHTpAIUSIX OU-
TUpYOWH TPOSBIAET SIPKO BBIPAKEHHYIO aHTHOK-
CHUIAHTHYIO aKTUBHOCTB; i VIVO aHTHOKCHIHTHBIE
CBOICTBa OMIHpPyOrHA 3HAYUTEIIBHO 3aBUCST OT €TO
conepkaHus B miasMe KposH [4]. M3BecTHO, 4TO
B MHKPOMOJISIPHBIX KOHIEHTPAIMSIX OH MPOSBISET
AHTHOKCH/IaHTHYIO aKTUBHOCTSH [15]. MHoTHE aHTH-
OKCHJIAaHTHI B OTIPEJIENIEHHBIX YCIOBUSAX JIEHCTBYIOT
KaK MPOOKCUIAHTHI, OMITUPYOHH TaKXKe HE SIBISIETCS
WcKIoueHueM [2,3]. AHTH- U IPOOKCHJAHTHAs aK-
TUBHOCTHh OMIMPYyOWHA UTpaeT BaXKHYIO POIb MPH
Pa3BHTHH MATOJIOTHUECKHUX ¥ (PU3UOIOTHUECKHX TTPO-
11ecCcoB B )KUBOM oprannsme [ 12,15] u TecHo cBsizaHa
C €T0 paJuKaJIbHBIMU CBOWCTBAMH.

W3BecTHO, 4TO OMITMPYOHH SIBIISIETCS] CEHCHOMITH3aTO-
powm Il pona; mpu ero 00ITyIeHIH BUTUMBIM CBETOM B
pe3ynbTaTe B3auMOJICHCTBHS C THIPOKCHIIPATUKATIOM,
BBICBOOOXKICHUS aTOMa BOAOpOAa W 00pa3oBaHUS
BOJIBI BBIPA0ATHIBAIOTCSI CBOOOTHBIC PaIHKAIIHL:

Br +-OH — Br+ H,0
BriocnencTBrn BO3MOXKHA MTOTMMEPH3AIINs pajluKa-
noB OunupyOuna. [lonmmmepHas ceth OmnmnpyOnHa

oOHapy’keHa B YePHBIX ¥ KOPUIHEBBIX KAMHAX JKeJTd-
Horo my3s1ps [ 11]. [Toporok o4nIeHHOro HempsMOoro
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OmMpyOrHA UMEET PO30BYIO OKPACKY; PH OKUCIIC-
HUH €T0 IBET MEHSCTCS U MIPHOOPETACT KOPUITHEBYIO
OKpAacKy B COOTBETCTBHUH CO CTETICHBIO OKHCIICHHUSL.
[Ipenmonaraem, 4To OKUCIIEHNE OMINPYyONHA UTPaeT
3HaYMMYI0 pOJb B TIpoliecce 00pa3oBaHMs KaMHEH
JKCJIYHOTI'O ITY3bIPs.

Lesbro uccnenopanyst IBUIIOCH M3YYEHHE POJTH OHITPYOH-
Ha B IIpoLiecce 00pa30BaHusl KAMHEH SKETYHOIO ITy3bIps.

s ycTaHOBJICHHSI MEXaHU3MOB KOHBEPCHH CBO-
OOIHBIX pajrKanoB OunpyouHa Mbl posenu DI1P-
CIEKTPOCKOIIMYECKOE HCciieoBanne (oToo0TydeH-
HOTO OMTMpyOUHA.

MarepuaJ u Mmetoanbl. bunmpy6us “Sigma’ ounianu
xpoMarorpaduueckuM METOJIOM Ha Xxpomarorpadu-
YECKOH KOJIOHKE; B KaueCTBE COPOCHTA UCTIONB30BAITN
cunukaresis (L 100/400 “Chemapol” Prague). [Tocie
OUHWINECHHS] OKHCJICHHOTO IOPOINKa OUIUpyOnHa B
xpoMarorpaduueckoll KOJIOHKE Ha CTapTe OCTAeTCs
HepacTBopuMas B Xsopodopme deprHas macca. Oqu-
IIEHHBIN OMIIMPYOHUH OKpaIlleH B OPAH)KEBBIH 1IBET.

ToHKHIT clIO¥ TOpoIKa OMINPYOUHA WM €ro pac-
TBOpa (30 MI OUHIIICHHOTO OMJIUPYOHHA PACTBOPSLIN
B 10 M xmopogopma miu 0.05 M NaOH) obmyuanu
BUJUMBIM CBETOM IPH aTMOC(HEpPHOM JaBICHUH U
KOMHATHOH TeMIlepaType Ha PacCTOSHUU OT (Iryo-
pocuentHoi tammbl (“Osram” L 18W/67, Germany),
JIOCTAaTOYHOM JUJIsl TIPEIOTBPAICHHUs] HarpeBa oopas-
1oB. Temreparypy u3MepsuTi ¢ OMOIIBIO PTYTHOTO
TepMomeTpa. IHTEeHCHBHOCTh CBETA, T IAFOIIET0 Ha
o6paser (10 MBT/cM?) KOHTPOJIMPOBAIIH € TOMOILBIO
aykemetpa U-116 (morpemrHocts ~ 12%).

Jlst mpoBeieH st SKCIIEpUMEHTA B YCITIOBHSIX OTCYTCTBHS
KHCIIOpoaa oOpasell MopoIka OmImpyOrHa Wil €ro
pacTBOpa TIOMEIIaIN B CTEKIISTHHYIO KIOBETY, U3 KOTO-
poii mpeaBapuTeabHO ObUT OTKadeH Bo3ayx jao 107
MM pT. cT. DIIP criexkTpsr 06pasioB mmepsim Ha DI 1P
pamuocnexkrpomerpe ESR-V (X-band), ocHarieHHOM
uuIMHApUYecKuM pezonaropom (TM ,  Mode) ¢ BbI-
COKOYACTOTHOU MOIYJIsIHei MarauTHOTO Tojist 100
K[ 11, MOIITHOCTHIO MUKPOBOTHOBOTO H3ITy4eHHs - 2 MBT,
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aMIUTUTYIa BBICOKOYAcTOTHOM Momymsiuu - 0,1 mTo,
IIpY KOMHATHOM Temreparype. B kauecTse craHgapra
HCIIONB30BaK opomiok Mn*2 8 MgO.

CHCKTpLI TMOIMIOUICHU U3MEPSJIN Ha CIICKTPOMETPEC
“Specol UV” u “Specol 20” (Karl Zeiss).

PesyabTatsel n ux odcy:xaenne. B OIIP cnekrpe
HEOUYHIIICHHOTO o0pa3iia OMIMpyOrHA 3apEerUCTPH-
poBaH curHain cBobomgHoro paaukana ¢ g=2.003 u
AH=1.0 mtx (puc. 1).

Puc. 1. Cnexmp DIIP neouuwennozo 0bpasya ouiupy-
ouna - g=2,003, wiupunoii cunenema - AH=1,0 mmn

B DIIP cnekrpe OunupyOuHa, BBIJEICHHOIO U3
(dpakuum, CHTHAN C BBINICTIPUBEACHHBIMU Tapame-
TpaMmH IMouTH oTCyTCTBYeT (puc. 3a). B ciexkrpe DI1P
OCTaTOYHOM, HEPaCTBOPSIOLIEHCS B XJIOpoopmMe CMO-
11000pa3HOI Macce YepHOTo IBETa PErUCTPUPYETCS
WHTEHCUBHBIN CBOOOHOPAIUKATIbHBIA CUTHAT OH-
JTUpYOHMHA C aHAJIOTMYHBIMH CIIEKTPOCKOMHYECKUMH
napametpamu (g=2,003 u AH=1,0 m1) (puc. 2).

Puc. 2. Cnexmp IDIIP ocmamounozo nocie xpoma-
moepaghuueckozo ouuwerus oobpasya ourupyouna,
Hepacmeopsaoue2ocs 8 Xi0pogopme cmoro00pasHou
Mmaccwl yeproeo yeema (g=2,003 AH=1,0 mmn, cun-
2nem paouxana ounupyouna)

© GMN

[Mocne obxydenus mopomnrka U Xia0po(opMHOTO
pacTBopa OMMpyOWHA CHHMM CBETOM Ha BO3JIyXE B
OIIP cniekTpe 00pa3ioB perucTpupyeTcs CBOOOHO-
paaukanbHbli curnan ¢ g=2,003 u AH=1,0 M1 (puc.
36). B Teuenue nmepBBIX YETHIPEX 4aCOB OOMYUCHUS
HaOIIo1aeTcs 3aMETHOE YBETMUCHNE HHTEHCUBHOCTH
OIIP curnana oTHOCUTENBHO cTaHaapra (puc. 4).

0

Puc. 3. Cnexkmp DIIP ouuwennoco obpasya ounu-
pyouna 0o (a) u nocie obIyUeHUs CUHUM C8EMOM C
A, =450 nm 6 meuenue 4-x uacos (0, ycunenue ¢ 2
pasa bonvue, yem 6 (a)). Lllecms cradvix kKomnonen-
MO8 BOKPYe CUSHALA PAOUKALA OUAUPYOUHA NPUHAO-
qedxcam smanony Mn(Il)

Puc. 4. Hzmenenue unmencusnocmu cuenana II1P
nopouika ounupyouHa, 0oyuenHo2o CuHuM ceemom. A
- omuouienue unmencugnocmu cuenana 1P paduxa-
J1a OUnUpyOUHa K UHMEHCUBHOCTU 3-ell KOMNOHEeHMbl
CTC mapeanyesoco cmanoapma
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Jnurenproe (20 4.) oOmyueHue oOpasioB OuiIHupy-
OuHa (MopoIKa 1 XJ0poQOPMHOTO pacTBOpa) CHHUM
CBCTOM B YCJIOBUAX BaKyyMa HE€ COIPOBOXKAACTCA
TeHePUPOBAHUEM CBOOOHBIX PaIHKAJIOB, YTO J0OKA-
3bIBAaCT y4aCTUE MOJICKYJSIPHOTO KHCIIOpo/ia B poTo-
WHIyIIMPOBaHHOH peakiuu 00pa3oBaHHst CBOOOIHBIX
pajvKagoB OWIHPYOHHA.

CretyeT OTMETUTb, YTO B MPOIIECCE OOIyUYCHHUS Ha-
OmroaeTCsl U3MEHEHHE 1BeTa XJI0po(hOpPMHOTo pac-
TBOPA OT YKEJITOTO JI0 3eJICHOTO B CIIEKTPE MOTJIOLIe-
HUsl PaCTBOPA TOSBIISETCS HOBas mojioca ¢ A = 650
HM, XapakTepHas Juis oOunusepauHa [S] (puc. 5).

Kak u3BecTHO, ipu 00Ty4YeHUH OMIMpPYOMHA BHIHU-
MBIM CBETOM, OWITMPYOHH MEPEXOUT B BO30YKICHHOE
TPUILIETHOE COCTOSIHUE, 3aTE€M SHEPTHsI BO30Y KICHUSI
nepeiaeTcst MOJIEKYISIPHOMY KHCIOPOAY (MUTpaIHs
SHEPIrun):

Br+hv— Br" - Br + 10, [5]

Bo3MOXHO, BIIOCIIEICTBUA CUHIVIETHBIA KHUCIOPOJ
aTakyeT MOJICKYJTy OMInpyOuHa:

'0, + Br— BROO" [6],

YTO COMPOBOXKJIACTCS 00pa30BaHUEM CBOOOHOTO
paaukaia OwIMpyOuHA, KOTOPBIH MOXKET WHUIIUU-
poBaTh CBOOOJHOPAJAMKAJILHBIC IICTTHBIC PEAKIUU
oOpa3oBaHus OuMBepArHA (pUC. 5).

Puc. 5. Cnexkmp noznowenus pacmesopa ourupyouna
6 x10popopme nocie oonyuenus cunum ceemom. Ilux
noanowjenus ¢ maxcumymom A =650 nm npunao-
Jedcum OuIUeepoOUry

Peaxnust oOpa3oBanust OMIMBEpIUHA:
Br +2 BrOO*— Bv+2 BrOOH [6]

Ha puc. 6 npencraBiena cxemMa OKHCIUTEIBLHOTO
npeBpaiieHus OnnupyouHa [7]. bunmuepaus Boccta-
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HaBJIMBAETCS 10 OMITHPYOHHA ITOCPEACTBOM OHITHBEP-
nuHpenykrassl (BVR). bunnpyOuH, B cBOIO 04yepe/p,
I10CJIC B3aHMOZ[CI>iCTBHH C PCAKTUBHBIMU COCTUHCHU A~
MU KHCJIOpOJa MpeBpalaercss B OMIMBEPIUH U T.1.
TakuMm 00pazoM, yMEpeHHOE KOJIMYECTBO OMITUPYOH-
Ha MOXET 00eCleunTh HeHTpaau3auuio OOIbIIOro
KOJIMYECTBA PEAKTHBHBIX (POPM KHCIOPOJA.

ROS

Biliverdin .[

Puc. 6. Cxema oxucrumenvrnoco npespaujerus ounu-
pyouna (Greenberg David A., 2002)

Cam 1o cebe, pakT oOpa3oBaHUsI CBOOOHOIO pa-
IuKana OunupyOuHa B mpouecce (OTOOKUCICHHS
yKa3bIBaeT Ha BO3MOXXHOCTH y4acTusi OMIMpyOnHa
B MHUIIMAIMY TPOILECCOB CBOOOIHOPAIMKAILHOTO
OKHCJICHUS, 00pa30BaHUS BHICOKOPCAKTHBHBIX CBO-
OOJIHBIX PaUKAIOB KUACIOPOAa (CYyNepOKCHINOHA -
O°,, ruapokcui-panukana — *‘OH), unrencuduxanun
OKHUCIIUTEJILHOTO CTpecca B OpraHu3Me, aKTUBAIlUU
okuciienus: JIHK, MmeMOpaHHBIX OCIKOB U JIUIHJIOB,
HapyuieHus: QyHKIMOHUPOBAHUS U IEJIOCTHOCTH
KIICTOYHBIX MeM6paH 1 U3MCHCHUA MHTCHCUBHOCTHU
CUHTETHUYECKUX MPOIECCOB B KieTkax. [Iporecch
CBOOOTHOPAIUKAIBHOTO OKUCICHHUS YYacTBYIOT B
maroreHe3e MHOTOYMCJICHHBIX 3a0oneBaHui [9].
OnHaxo, UIIb TOJIBKO MaJOYUCIICHHBIC HCCIIEI0Ba-
HUA TOCBAIICHBI BBIACHCHUIO POJIXM OKHUCIIUTCIILHOI'O
cTpecca B (GOPMUPOBAHUHN KAMHEH KEITIHOTO ITy3bIPS
[14]. B MomienibHBIX SKCIIEPUMEHTAX in Vitro moka3aHo
yuacThe THIPOKCHIIpaANKaia B Mpolecce Kpucrai-
nu3anuu xonectepona xemyu [10].

B ¢dwu3nonornueckux yciuoBUAX KOHIICHTpAILIHS
KHCJIOPOJIa B TKaHIX W IJIa3Me Ha MOPSIOK MEHBIIIE
KOHI[CHTPAIIMU KUcIopoaa B Bo3ayxe (~2%). He-
CMOTpsI Ha 9TO, (POTOOKUCIICHHE OUITUPYOHHA MOYKET
MPOUCXOAHUTh A(P(HEKTUBHO. YCTAHOBJICHO, YTO MPHU
aHadpoOHOM OOIIyYeHHH BUAMMBIM CBETOM, Hepac-
TBOpHMasi B Bojie hopma oumnmpyouHa (ZZ), npetep-
nieBas 1eTb CTPYKTYPHBIX U30MEPH3ALUiA, TIpeBpalia-
eTcs B pacTBOpuMbId n3omep EE-1uknoOnnupyonH,
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KOTOPBIH JIETKO BBIBOAMTCS M3 opraHusMma [12].
YcTaHOBIIEHO TaKkKe, 4TO OJJHOBPEMEHHO C 3THM BO3-
MOXHO (oToOKHCcIeHne ounupyouHa [5]. [IpomykTer
(oTookHcIeHHS OMITMPYOVHA BBI3BIBAIOT B KJIETKAX U
TKaHsIX )KUBOTO OpraHM3Ma pa3InyHble MyTarcHHbIC
u KaHieporenHbie 3gdekTsl [6]. B ombitax in vitro
YCTaHOBIJIEHBI HEKOTOPBIE MEXaHU3MBbI (poTopasio-
KEeHHsI OMIMpyOrHa, 0OHAPYKEHBI MPOIYKTHI €T0
pacnaga [7,16]. Xpomarorpadguueckum MeTOI0M
BBIJICJICHBI IIECTh MOHOMHUPPOJILHBIX COCAMHEHU,
o0pasyromuxcs B mporecce (POTOOKUCIICHHS OUIUpy-
OuHa. BrickazaHo npeanonokeHue, 4To B poleccax
(doTonpeBparleHns ONTUPYOHA TPUHUMAET y4acTHE
CUHIJICTHBIN KUCIIOPOJI, & cCaM OMIIMPYOUH Ha IepBOH
CTaJIMU TMpoIecca ABJISCTCS CEHCUOMIM3aTopom [5].
ABTOpaMHU YCTaHOBJICHO, YTO OJHUM H3 TPOMEXKY-
TOYHBIX MPOAYKTOB (HOTOOKUCICHHS OMIUpyOHHA
SIBIISICTCS] OMITMBEP/IHH.

Taxkum o0pa3oM, Ha OCHOBAaHHWHU aHaJIN3a COOCTBEH-
HBIX HMCCIICIOBAHUN M JTAHHBIX JINTEPATyPbl MOKHO
MPEATOI0KHUTE, YTO OKHUCIUTEIBHON MOJU(PHUKALIIH
OwTMpyOrHA PUHAJICKHUT 3HAYUMAS! POJIb B [TATOTe-
He3e (OPMUPOBHUSI KEITUHBIX KaMHEH. HayKTOpaMu
9TOTO MPOIIEcca MOTYT OBITh, KaK 3HIOTEHHbIE (OKHC-
JIUTEIILHBINA CTPECC, MHUIIMUPOBAHHBIN Pa3IMYHBIMU
MaTOJIOTHYECKUMHU MPOIECCaMU H CTPECCOBBIMH
CHUTYaIMSIMH ), TAaK ¥ 9K30TCHHBIC (COTHEUHbIC BAaHHBI,
(ororepanusi) Gpakropsl. 11 MpeOTBPAIICHUS KEl-
YHOKaMEHHOH 00JIe3HH PEKOMEH/TyeM HCIIONIb30BaHUE
AQHTHOKCHJAaHTHOB.
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SUMMARY

PRO-AND ANTIOXIDANT ACTIVITY OF BILI-
RUBIN, EPR STUDY

Shengelia M., Chikvaidze E., Sanikidze T.

Iv. Javakhishvili Thilisi State University, Tbilisi State
Medical University

The aim of the study was establishment of mecha-
nisms of bilirubin oxidation and their involment in the
physiological and pathological processes in the living
body (EPR study of photoradiated bilirubin).
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The photosensitized formation of free radical of bili-
rubin with g=2.003 and AH=1.0mTI, under action of
the blue light with A _ =450 nm by means of elec-
tronic spin resonance (ESR) was shown. Irradiation
of sample in vacuum by visible light does not cause
formation of free radicals. Irradiation of powder of
bilirubin and also of its solution in chloroform leads
to formation of the radical of bilirubin. The analysis
of a spectrum (ESR) as powder also its solution in
chloroform, that induced free radical belongs to bili-
rubin but not of solution was shown. Irradiation of a
solution of bilirubin in chloroform causes absorption
spectrum with A =650 nm, characterized for absorp-
tion of solutions biliverdin in chloroform.

Key words: photosensibilization, bilirubin, free radi-
cal, phototherapy, ESR.

PE3IOME

MPO-U AHTUOKCUJAHTHASA AKTUBHOCTb
BUWINPYBUHA. 2I1P UCCIEJOBAHUE

Ienresust MLILL, UnkBaunze J.H., Canuxuaze T.B.

Tounuccxkuii 20cy0apcmeeHubill. VHUgepcument um.
Us. [Dicasaxuwsunu,; Tounucckuil 20cy0apcmeeHHbll
MeOUYUHCKULL YHUBepCUmem

C 1nenpio YCTAaHOBIICHHS BO3MOXKHBIX MEXaHH3MOB
OKHUCJICHUA 6I/IHI/Ipy6I/IHa 1 UX y4acCTus B IaTOJIOTHUYC-
CKUX M (PU3HOIOTMYECKUX MPOLIECCaX B )KUBOM Opra-
HU3Me, Hamu npoBesieHo DIIP-cnexTpockonnyeckoe
uccnenopanue HoroodIydeHHOTO OMITPYOHHA.

MeTo0M 3JIEKTPOHHOTO NapaMarHUTHOTO Pe30HaHCa
(OITP) moka3zana BO3MOXKHOCTH (DOTOCEHCUOMITH-
3UPOBAHHOTO 00pa30BaHUS CBOOOJHBIX PaJMKAJIOB
OowtupyOuHa (mapametpsl DI1P curnana: g=2,003 u
AH=1,0 MTx1) ox neHCTBUEM DIIEKTPOMArHUTHOTO
00JTy4eHHsT YaCTOTaMH BUIAMMOTO CBETa (CHHETO - C
A, =450 1M, 3enenoro - ¢ A=520 um).

OO6nyuenue 00pa3oB OHMpyOHHA BUITIMBIM CBETOM B
YCIIOBHSIX BAKYyMa HE COIPOBOYXKIACTCS TCHEPUPOBAHH-
eM CBOOOMHBIX paaukaioB. [Tpu oOmydYeHnH MOPOIIKa
OunmpyOrHa, a TaK)Ke ero pacTeopa B xjopodopme, B
adpOOHBIX YCIIOBHSAX PETHCTPUTYETCS CBOOOTHOPATH-
KaJbHbIN curHail. AHanmu3 criekrpa DI1P cBoboaHOpa-
JIMKATLHOTO CHTHAIa (KaK B MOPOIIIKE, TaK M PACTBOPE
OunupyOrHa B XJIopoopMe) TOKa3bIBaeT, 4To (HOTO-
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

WHJyLIMPOBAHHBI CBOOOIHBIN paJIiKall IPUHAICKUT
OwMpyOUHY, 8 HEe PaCTBOPHUTEITIO.

OO0nyuenue pactBopa OmnupyouHa B xyopodopme
BBI3BIBACT B CIICKTPC MOMIOIICHUSA NOABJICHUC JIMHUN
¢ A, =650 HM, XapaKTepHOH [l MOIIOIIEHHUS Pac-
TBOPOB OMJIMBEPAMHA B XJlIopodopme.
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