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BJIVSTHUE MPEJABAPUTEJILHOM JECTPYKIMH YKCTPA-
TATAMHUYECKHUX AOEP HA KPATKOCPOYHYIO ITAMSATD

0. K. Axmemenaweunu, H. A. Menkaosze

Hayuno-uccnenoarensckast 1abopaTopust PHKIIATHON (HH3HOIOTHH GHOJIOTHYECKOTO
(axynsrera Tommicekoro I'ocynapcrBenHoro yausepeutera uM. M. JhxaBaxuisuim

IMpunsaro 4.06.2001

Ha Oeabix Ja0opaTopHBIX KpbICaX H3Y4aJu BJIMSHHE IpeABAPHTEILHO
pecrpyknnn cunero nsatHa (CII) m sinep mBa cpegHero Mo3ra Ha KpaTKOCPOYHYIO
namste. JIIS  XapaKTepHCTHKH MOTHBALHOHHO-DMOIMOHAJILHOH cdeppl H
HHIHBHIYaJbHO-THIIOJIOTHYECKHX OCOOeHHOCTell JKHBOTHBIX HCIOJb30BAJIH TeCT
“orkppiToro mnoas”. KpaTkocpounyio naMsTh H3y4YaJlH HeNpsiMbIM MeTOJ0M
KJaccHyeckux orcpoueHHbix peakuuii (KOP) B T-o6pa3znom aGupunre.

KuroueBble cioBa: sAApa 1IBa, CHHEE MATHO, KPAaTKOCPOYHas MaMATh, KPbIChI

Wsyuenue ¢yHKUMOHANBHOM OpraHM3allMK MpPOLECCOB OOydYeHHs M NaMATH
SABJISETCS OJHAM M3 aKTyaJlbHBIX MpoOJIieM COBpeMeHHOi Helpodusnonorun. B
perynsiLMM 3THX TNPOLECCOB BEIYLILYIO POJb MrpaloT crneuuduueckue BellecTBa-
GuoreHHsle aMHHBI. K uKciy CTpYKTYp, CHHTE3UPYIOIIMX TH BELIECTBA, OTHOCATCS U
SKCTpaTanamuueckue sapa. VX TepMuHanbHble OKOHYaHMs ©e3 BCAKOro rmepe-
KJIIOYEHUs MOHOCHHANTUYECKU NPOELIMPYIOTCS Ha Pa3HBIX 00J1acTsX U CJI0SX HEOKOp-
TeKca M OCYLIECTBIISIOT Ha KOpy MHoromiaHosoe BoszeicTaue [15]. Camo cymiecTso-
BaHME M NpPHUPOJA B3TUX BKCTPATaJaMHYECKMX MPOEKLMH BBIABUIacT Ha NepeHMii
IJIaH MHOXKECTBO BONPOCOB B OpraHM3alM¥ U (QYHKLMOHHPOBAaHHH KODBI, B TOM
yMclie M M3y4eHMEe MX POJNIM B MHTEIPAaTHBHOW AEATEIBHOCTH TOJIOBHOIO MO3ra.
Hcxonst u3 3TOro, Halel Lesbio OblI0 M3y4eHHE MpPEABAPHTENEHOrO MOBPEKACHHS




N
!

CIT (nopaapenepruyeckas cuctema) u gopcansoro (JSII) u meauansHoro (MESTIEF)-
sIpa LIBa CPEJIHErO MO3ra (CEPOTOHMHEPrHUYecKasi CHCTeMa) Ha KpaTKOCPOUHYIO NaMSTh.

Hcxonst u3 nutepaTypHBIX JaHHBIX MPUHSTO CUMTATh, YTO CEPOTOHUHEPTHUECKHE
1 HOPA/IPEHEPrUYECKME CUCTEMbI MPUHUMAIOT y4acTHe B (OPMUPOBAHMHU TPOLIECCOB
oOyuenus v namsatH [8, 17, 21], B perysisiii MOTHBALIMOHHO-OMOLMOHABHOM chephl
[2, 14], B umknax 60ApcTBOBAHHE — COH M LIMPKAJAHBIX PUTMOB [ 14], OpMEHTHPOBOUHO-
uccrieioBateNibekor  peakumn [9, 19], nenpeccuBroro cocrosinus [14, 18], Gonepoit
yyBcTBUTENbHOCTH [10, 20] 1 tokomoumu [5, 16].

JKuBoTHble ObInM pa3aeneHsl Ha aBe rpynmsi: I rp. — KoHTpossHble, 11 rp. — ¢
Npe/IBAPUTEILHO  TOBPEXAEHHBIMU  siapaMi. OMbIThl [POBOAMIMCH Ha  GesbIX
11abopaTopHBIX KpbicaX 060€ro mnoja ONMHCAHHBIM Hamu MetosoM [7]. Makcumym
OTCPOYKM yCTAHaBAMBAIM KaK Ha KOHTPOJBHBIX, TaK M Ha JKUBOTHBIX C
MPE/IBAPUTENILHO MOBPEXKAEHHBIMH ApaMU. YCpelHEeHBIH Mokasarteslb MakCMMyma
OTCPOYKH Y KOHTPOJIbHOH rpynmsl 6611 paBeH 30-35 cekynmam.

Hns 6unatepanbhoro nospexaeHus CIT u, Kak pa3fenbHO, Tak U OJHOBPEMEHHO,
JUALL v MAL u3 uctounuka nocrosinHoro toka (THUIT AT-33) B Teuenue 20 cek. ¢
MIOMOLUBIO UMJIAHTUPOBAHHBIX MaKPO3JIEKTPOIOB B MO3T )KHBOTHBIX MPOIYCKAIH TOK
1,5 MKA, KOTOpBIH BBI3BIBAl XOpPOLIO OTJAMYaBIUMiiCs Hekpo3. C  Lesbio
MIEHTH(DUKALMY TIOBPEXAEHHBIX CTPYKTYP NPOBOLMIIN THCTONOTHYECKUH KOHTPOJI.

Hano ormetnts TO 0OCTOSITENBCTBO, uTO TectvpoBanue B OIl Ham maBano
BO3MOKHOCTb BBIIBUTH TE€ MHIMBHMABI, KOTOpbIE AOKHBI ObUIM GBI OTAMYATHCS
BBICOKO# CMOCOOHOCTBIO B OOYUYEHMHM, TaK KaK MCXOAS M3 JIMTEPATYPHBIX AAHHBIX
[3, 11], Te >xuBOTHBIE, KOTOphlE NpH TecThpoBanuk B OIl XapakTepuzoBanuch
BBICOKHM YPOBHEM CIIOHTAHHOM JBMraTejbHOH aKTMBHOCTM W OPHEHTHPOBOYHO-
MCCIICJI0BATENbCKUX PEAKLMH, BBIIEAIMCH U BBICOKMM YPOBHEM OOYYeHHs, 4TO M
NOATBEPAMIOCH B ombiTaX. M3mepeHue MakCHMyMa OTCPOYKH MBI TPOBOJAMJIH
MMEHHO Ha 3TUX )KUBOTHBIX.

Hcxops u3 sKenepuMEHTaNbHBIX JAHHBIX, TPH CPABHEHUH 3TOTPaM XKMBOTHBIX C
NPE/IBAPUTENIBHO TOBPEKACHHBIMM SPaMHU M KOHTPOJIBHBIX JKMBOTHBIX OTMEUYAIUCh
pe3KMe OTiIMYMA. Y )KUBOTHBIX C NpeBapHTebHO noBpexaeHHsiM CIT Habmoganock
pe3Koe  CHWKEHME  CIIOHTAaHHOW  JBUraTelbHOM M OPHEHTHPOBOYHO-
MCCJIE/I0BATENILCKOH aKTUBHOCTH Ha (hOHE SIPKO BBIPOXKEHHBIX PEaKLUIX CTpaxa.

Ha cnenyromem stane skcnepumentoB nospexaand JAII u MSI, kak no
OTIENILHOCTH, TaK M OJHOBPEMEHHO, UTO BBI3BIBANO S()(EKT, MPOTHBOMONOKHBIH
pesynbraty nospexaeHus CII. OH Bblpaxancs MOBBILIEHHEM CHOHTAHHOM
JIBUTATEJbHOW aKTUBHOCTH. B pesynbTaTe y 3THX KHUBOTHBIX PE3KO CHM3WJIMCH, 110
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CPaBHEHHIO C KOHTPOJIBHBIMH, [OKa3aTe/ld OPHEHTHUPOBOYHO-HUCCIIEN0BATENLEKMX,
peakuuii. [TonydeHHble NaHHBIE BMOJHE COOTBETCTBYIOT JIMTEPATYPHBIM AAHHBIM
[1,9, 10], ncxonst M3 KOTOPBIX, MOBBIMEHHAs JABUTATE/IbHAS AKTHMBHOCTBH JKMBOTHBIX
3aBHCHT OT BBICOKOTO YPOBHSI HOpaJipeHaMHa B KOpE, 1 HA0GOPOT HU3KOTO YPOBHS
ceporonuHa. Ilo nanueiv llyranoBa u Xaprmana [12] pectpykums S, rme
PacrnoNokKeHbl CEPOTOHMH-CUHTE3UPYIOIIME KJETKH, BbI3bIBAET [MOBBILIEHHE KaK
CTNOHTAHHOW JIBUraTEIbHOH aKTHBHOBCTM TaK M PEaKTUBHOCTH KMBOTHBIX Ha
HeoObIuHBle  pasipaxkutenu. [lo nandeiM [pomoBoii [6] (apmakonoruyeckas
CTUMYJISILMS CEPOTOHMHEPTHYECKOH CHCTEMBI MOJABIISIET ABUraTe/IbHYIO aKTHBHOCTD
KMBOTHBIX, TOHMXKAET YpPOBEHb SMOLMOHANBHO-CTPECCOBBIX DEaKLWM, BBI3BIBAET
NpOJI0JDKEHUE MEPHOJIAa CHA, a CUCTEMHOE BBEIEHME MPEALICCTBEHHHKA CEPOTOHMHA
S-oxkcutpuntodana [13] uau okanbHas MHBEKLHMs CEPOTOHWHA B rumnmokamn [4] -
BBI3BIBET 00J1€rYeHHE NpoLiecca BHYTPEHHEro TopmoxeHus. [1o nanueiM [op6yHoBOi
u bensepoit [5], MHAKTUBALMS HOPAJAPEHEPrHYECKOM CHCTEMBI BBI3BIBAET HE TOJILKO
YTHETEHME CIIOHTAHHOM JIBMraTejbHOM aKTHMBHOCTH, @ TaKKe CyLIECTBEHHOE
TNoHWKeHHe ob1iero yposHs Bo3oyaumoctu [{HC.

MakcuMyM OTCpOYKHM, KaK OTMEYaloch Bbllle, y KOHTPOJIBHBIX JKMBOTHBIX
pasusnca 30-35 cexynnam. A 'y npeasapurensto CIT, [ u MSILL kak pasnenbHo,
TaK ¥ OJIHOBPEMEHHO MOBPEXCHHBIX XKUBOTHBIX PE3KO H3MEHSIICS.

Tabnuua 1

g IIpouent ITpoueHT npaBHJIbHBIX peakuuii

5 ’; NpPaBHJIbH. PEAKIHH KHBOTHBIX € MPEABAPHUTEIbHO Kouaunu.
é‘;g, KOHTPOJILHBIX MOBPEXKACHHBIMH SIAPAMHU npo6
=} 2KHBOTHBIX

CII | Asill | MsIld | JsIid w MSTIO

0 100 92 90 90 77 10

S 98 90 90 85 - 10

10 96 88 83 79 - 10

15 92 82 78 70 - 10
20 91 80 74 68 - 10
30 90 75 70 62 - 10
40 85 70 65 60 - 10

Hano ormeruts TOT q)aKT, 4YTO YpOBC€Hb NJHUCKPHUMHHALMK YCJIOBHBIX CHUTHAJIOB Yy
JKUBOTHBIX C MPEABAPHUTEJIBHO IMOBPEXKACHHBIMU siipaMU OBLJ1 3HAYMTEJILHO HUXKE B
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OTJIMYME OT KOHTPOJIBHBIX, YTO MO HAleMy MHEHHIO NOJIKHO CBHIENLCTBOBATH O
BaXXHOM POJIM 3TUX CTPYKTYpP B BOCTIPHATHH U TepepaboTKe CeHCOPHON MHPOPMALIUH.
V JKHBOTHBIX C NpeJBapuTeNbHO MOBpexaeHHbIM CIT MakcHMyM OTCpOYKH Gbla
paBeH 5-10 cek, y JIS1LL-noBpexaeHusix — 0-5 cex, y MSLL-noBpesxaeHHbIX — 0KOJIO
HyJs, a oqHoBpeMeHHo JISLL- u MSILL-noBpexxaeHHBIM He yaanoch AOCTHYb Aa)e

9

100% AMCKPUMHMHALIMM YCIOBHBIX CUTHAJIOB, @ YTO KACAETCsl OTCPOUSHHBIX peaKLH,
TO OHM BoOOILIEe He Habmopanuck. Y XKMBOTHBIX ¢ noBpexaeHHbiM CI1 yBenuueH
JIATEHTHBIA Meproj| MoOeXKH K KOpMyLIKaM, U Ha0OOpOT, y siapa IiBa XHBOTHBIX B
MOBPEXIEHHBIMU AIpaMU 111BA OH YMEHBINAETCS. Y JKMBOTHBIX C MpeIBAPUTENILHO
nospesxaeHHpIM CIT B mepuos oTcpouky Ha (oHe sIpKO BbIpaXKEHHOM peakiuu cTpaxa
3HAYUTENBHO BO3PACO YUCJIO TPYMUHIOB, YTO SBHO MEILIAN0 MM B COCPEAOTOUCHHN
BHMMaHHs. DTO, 110 HAIIEMY MHEHHIO, ABJISIETCS OJHOM M3 MPUUMH MOBBILICHHS YnCIa
HEMpaBWIbHBIX peakiuil. JKMBOTHBIE € Kak pa3fenbHO, TaK M OJHOBPEMEHHO
nospexaeHnbiMu JISL u ML B pe3ysnbTaTe rUNepakKTHBHOCTH B MEPUOJ OTCPOYKH
CTPEMUIIUCh OCBOOOAMTBCA OT CTAPTOBOrO OTCEKAa M B OTJIHMYME OT KOHTPOJBHBIX
JKMBOTHBIX, KOTOpHIE BO BpeMs OTCPOYKM OTJIMYAJMCh BBICOKOM KOHLIEHTpaLuei
BHMMAaHUs, CTAHOBWJIMCH JIErKO OTBieKaeMbIMH. ITocne ocBOOOXKIEHHS! W3 CTApPTOBOIO
oTzeNeHHs TaOUPHHTA, OHM HEPEIKO JIBUTAIMCH K TOUKE BBIOOpA M, 10 BCEH BEPOSITHOCTH,
TaM NPUHUMAJIH PellieHHe O BBIOOPE KOPMYLIKH, YTO, 1O BUAMMOMY, H SIBJISETCS OJHOM 13
MPUYHH BO3PACTaHMs KOJIMYECTBA HEMPABUIIBHBIX PeaKLi.

AHanu3 5KCrnepuMEeHTabHBIX JAHHBIX TM03BOJIAET CJEIaTh CleyIOLUe BEIBOIbI:

1. nospexaenue CII, JIAL, u MAI mMemaer »XKMBOTHBIM CKOHLIEHTPUPOBATh
BHUMaHME;

2. MOBpeXJEHHE OTUX sJep OTPUUATENbHO JCHCTBYET Ha CIOCOGHOCTH
(hopMHpOBaHHMS aCCOLMALMI MEXK/LY YCIOBHBIMU M G€3yCIIOBHBIMU Pa3ipaKUTENAMMU;

3. BO3pacTaHME YMC/Ia HEMPaBHJIBHBIX PEaKLMi NpH MOBPEXIECHUU STHX siep, B
NEPBYIO OUEPE/ib, IOJKHO ObITh BHI3BAHO HapyllleHHeM GajaHca HeHpOMEAHATOPOB B
KOpE roJIOBHOTO MO3ra;

4. yXyjlleHWe MaMATH, BO3PACTAHWE YMCIIA HEMPaBMIIBHBIX peaKLUWi, BHIMMO
BBI3BAHO KaK HEMNOCPENCTBEHHBIM YXYALIEHUEM Mpolecca 3alOMHHAHUS, TaK U
JepULUTOM KOHLEHTpPALMK BHUMaHUs B [IEPHOJ] OTCPOUKH.
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GB3momgbdgdo, @53, mogol dbMog, pgbms gagmom  9Ju3dglosTo
s0liobgds [1, 13). JOmdnlmdsms 3Oma®glygeo 39690 mJ@Hm-
3500b0bo00l 3odm  bobpsbdgm obpogopms PxMgEgdo dmogma@
LobBgdgdem  Fodmdmygompgds, bowsr  Fo@doe  agbgogds  obsg@o-
3009090 396900l 993390 MbEgblo@dgdgmo 966950, GmImgdos
LAOIHOI®™  39HIOMJOM>Bobl  (C-3gHgOmJdmds@obl)  DFgozog96
©> 30@odnagobdon  balosnEgdosh. bmyog@mo sgim@o C-3gdgem-
JHm3530bL  bgo@@smad dsbobosmgdmoe  Fo@dmygooagbl, Lbggdo
dogmomgdgh  C-Lgadgbdgdol 3o3800bg Lbgsslbgs @gbm@odnd go-
9ga06gd9d0mb, AMyMA0(3SS @939 J309m0 3967305, Lodlogby®o
535093960,  bmaog@mo  Gobommmaogho ©s  SboGMIm@emyonmo
dshg9bgdemgdo [S, 6].

63960 g3mgaol  Jobobo ogm  gobygzglsbmg@s  C-LEGYIGH NGO
39096 JOMI>Hobol damygdol bmgdo Imbya s LsBgsmm sbsgols
0bpogoEgddo > FgaggLfsgms Na-olb ds@omol dsdmpogoe®gdgmo
90 J390gds 5@boBbya shggbgda gdby.

ALIRY RY JINMRI0

335293900 HoMEYdmEs  xob3@mgmo  EmbmGgdol  3gMogg@ormo
Lobbaol  @odgmEodgdol  LHsbrsGEamo  dgnmmon  domgdee
Jogomgd  gamBatddy.  dmbyg  obmogogms  xaneDo
2900056070 ogm 70-80 Faol ©mbm@gdo, LoBgomem sbsgmd@ogo
X980  Fodmdmwpagbomo  ogm  20-40  Faol  obwogogdom.  Luyan
2oobo@obgdgm odbs 8 sbomasb@es ©s 10 bsbpsbdymo obwogowols
C-59bpodgdols dgmmeon [16] ©sdydoggdnmo 548 g@onsbe.

h3gbl  sGggm  3odmggmgg9ddo  g@bggm  odbs  Bo@@ondols
JoRAMBMLGsGL ol Mm3Gods@n@o, s@GIYHsagbnM0  Jmb3I6GGSE0s,
Godgeog gagmoby 98910 B0 0ym  Impogogsdmmgmo  sHogmdol
ngsmlsb@olbom — 2x100M. Na,HPO, doBmygbom LB odgmmomgdyge
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$ABHYOSL  gdsBgomes  spadosh  24-9  Lssmby. C-ESQ»(Y)SUBOI)
350056@ 900l Fglogoligdms  goggbgdom 3sgomols  ©s  @sdlols
309 dmfmegdgm gasbogogsiool Loldgdsl [11]. 1-gan, 89-9 ©s 3g-16
J6m3bemdgdol C-LgydgbBgdol bmdsl gos®gdmon 0dsgg dgBoxgsbols
39-16 JOMIbmBol dmyeng Fbo@l. aodmgmegomos 5 gs@osb@o:
a<0,5x16q; 0,5x16q <b < 1x16q; 1x16q <c < 1,5x16q; 1,5%16q < d < 2x16q; 2x16q<e
dmEgdgmo Jgegygdol bEs@olEogg@o ©sd9dsggds bpgdmes bslol
gu@dgmon [2].

2
Yol
%2 —(n+m)n—zk [”j B
e m =i Y R
n + m

Loz vi- 3oblobmgdygmo godosbBgool (a, b, .. o6 €) Gomegbmdss

sbomasb®Es 0600g00gd0L (56 06@5JBY@) gamB Y@ gddo.

B — 3obLobmgdgmo  go®osbBgdol (a, b, . o6 €) @smEgbmdss
bobpsbd e 0bpogoms (56 NagHPOs-000 0039 85g9dem) e @9 gddo.

n — C-bgadgbBgdol ygges goMmosbGol @smegbmds shomasb@os
0bp0go©gdols (56 06¢>JHY®) 9@ a®gddo.

m — C-ULgydgbBgdol gggems go@osbBol @smEgbmds bobosbdyge
0bpogoEms (56 NayHPOi0m ©o398s39d9m) g9 @™ 9ddo.

BIRIBIBO RY SN0 36O

l-ga  3b@ogdo dmEgdgmos yggms odmggmggmo obpogowols C-
390900 JOm3sBobols Lydo@ygmo 3ohggbgdmgdo Lsdogg Fygomo (1-gro,
999 s 3g-16) JOm3mlLmdgdobmgol. @mym®aE  3bGomowpsh A6,
bobobdygm  0bpogopgddo ¢, d s e oo bmdol  darmgzgdo
dmds@gdgeo  LobBodom  spoMobgdmes  Lsgmbd@mmm  xanxmnsb
Fgo®mgdom, %2 = 20,45; p<0,001.
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0B g@od@sdo agbgrgds (36mdgd0 C-Sg@)g(ﬁm[]@mﬂof)oﬁob’ho?)lsm-
@9BYM0 ©S BoOEMI0mo Loowggdol LsdFdybm asbOol Jglobgd
399 @5 Y JOmdmlmdgddo [3, 8]

h3gbl  odmggmgggddo  3om3gnmo  JOmImbmdgdols Isboliosmgdemgdols
Bgstgdomds  sbo@obds sBggbs, @M asblbgsggds LEsGoLE0IYGS©
4g9emoby 9uem  Js@omladfdgbm ogm I-go  JOm3mbmdolsmgol. C-
39090mJOmIsGobols  g3gmomo  go@0sbFgool  s@Lgomds  Fgodm gos
50blbsl  s@sLGYmo  JOmbobymgg@ol  Ygpgase  FodmdmJdbogno
3035309600 IgBgOmJamds@ym  GoombgdBo, 56 mmgsmy@o
303530900, 03 gd0(3 g0 gy JOm3sBoemnsTm@ols
356bm@(309@ gdgmo  s@smsbodo®o  go3gEgdom  asdmofgggs. C-3gdg-
Omdm@Robdol  sblbol  Blgogh  Fgdobobdl  Lbgs  sg@mmdgdoi
33m535bmdgb [12, 14, 15].

6500930l JoE@mgmlgsdol 2x100M  3mbigbd®sGoomn ©sdndsgy-
90 X ®9egool  JOm3mbmdygmo 3093s@sdgools sbogobds Shggbs,
G boggaggo doMomo  Geam@3  sbomasb®es, oby bobpsbdyge
0b©0g0wgdd0 0{39305 (396@®mIgA a0 393 90mJamds@obols
©930b©gbLsEosL.  sbgmo  ©sbggbols gszgmgdol Logydggel  odgggs
hggbl  dog®  Jowgdygemo  Bmbsi3gdgdo oo bmdol  C-danmggdols
bobBo@ol  Fgdzomgools dgbsbgd  (ob. gb@ogmo 2). LsTgs@m  sbo-
303003 %3880 bs@M0gdol s@sMm@sbygmo doGomo Slgm sJBogmdsls
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INFLUENCE OF SODIUM HYDROPHOSPHATE ON THE HETEROMORPHISM
OF CENTROMERIC HETEROCHROMATIN IN BLASTTRANSFORMED
LYMPHOCYTES OF OLD- AND MIDDLE-AGED INDIVIDUALS

N. Bablishvili, N. Dvalishvili, N. Nibladze
Department of Genetics, I. Javakhishvili Tbilisi State University

SUMMARY

The modification effect of sodium hydrophosphate on C-heterochromatin regions was
studied in chromosomes 1, 9 and 16 of the cultured peripheral blood lymphocytes obtained from
persons belonging to the two age groups. C-bands were found to be enlarged in all observed
chromosomes of intact cells of individuals at old age as compared to those of middle age. The
inorganic salt of sodium promoting chromosome deheterochromatinization altered the
qualitative characteristics of centromeric heterochromatin. It appeared to have the highest effect
in chromosome1. Beyond this, an interindividual variability of studied values was found.
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IMPORTANCE OF GRAM-NEGATIVE NON-ENZYMATIC BACTERIA
IN SURGICAL CLINICS

Kh. Gachehiladze, D. Chikviladze

Department of Microbiology, Virology and Immunology,
Thilisi State Medical University

SUMMARY

Today gram-negative bacteria without enzymatic activity are very important in
etiology of post-surgery complications such as pio-inflammatory infections. For detection
of these microorganisms’ clinical importance special investigations were performed. In
the surgical profile 1144 patient’s pathological material was evaluated and Pseudomonas
spp., Acinetobacter spp. and Moraxella spp. strains were isolated and assessed.
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dnnmnyog@o dsbs@ol (bLobbeo, do@dpo, mogby@day@gobol Lomby,
3mggdols  Lomby, bogbo  d@ommdoesb,  bobopsb @ Ubg.).
©539 3539851 gobpgbon gasbogyg@o ds]Ggtmmmyoy@o dgnmegdom,
3odmgmgomo VBodg00l 56 0dsJBgM0gmo 3 935G gd0bopdo
83(0bmdg@mdsl  goeagbpom  Eolgm-pogygby®o s Lgdogmo
256%53900L (2ob6boggds sao®™To) dgmnmpon [2, 3]
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339308 g9y Jsmm@myog®o  Jsbomowsb  dsdmymgom  ojbs
1891 Lbgoeolbgs Lobgmdol measbobdo. sJgsb gLggEmImbsl ggo@ol

8040mm@A560b390L  Fomdmapygbos — 465 (24,59%).  hs@odgdigmmo
LodygBoml  Fgogase  ogbdogoEodgdgm olbs P. aeroginosa-l 210
(45.26%) BBodo, 5Jgesb dmL3odomudl Fo®dmowygbes — 157 (74,76%).
P.aeruginosa-l 3mb3o@omy@o 3Bsdo 5@l bosgodygmazml 306 mdgddo
353mgmBogno  dJog@mmdPo 3M3Yms305, OMIgmoz godmodbhggs mogo-
bgd @0 60Fsbmgolgdgdom. sligmo BEsdgoolsmgol sdsbslosmgdgmos
Ygos@gdom  Jomomo g gmgbBmds.  dom  sbobosmgdm  33ggmG e
aodmbs@gmo  I@sgemmdomo 5bB0d0mB03m@gboliBgbdmds,  Slggy
5bHoambolyg@o  dmddgrgdol  ommm s SbFsymbolBgdobswdo
33@dbmdgmmdol gofem UL3gd®®o. gmggmogg g, Lodmmmm  xsdBo,
P.aeruginosa-b  560%gdl  930@sBglmdsls  Lasgsedgmgml  gzmLolidgdols
Bodmyoem0d9ds5To.
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P.aeruginosa-l BHodgdl oohbos 3smmygbmdols d@sgsmo qgsj(%éﬁ%ﬁ,
oo Bm@ol  swbsbodbogos 30339640 3omz0sbobo, Gemdgeo
0Oy gbo3l  0obdbmgdo  gmm@ol  beEsls  ©s  gb@yggmymal
P.aeruginosa-b - 930G5@glmdsl ogdmdgm  sbm3os30580.  s30@dmds
P.aeruginosa 9dg@gboe agbgrgdmes bggos ggm@u@ol Loboo — 120
(57,14%), gow@g Bog@mdam slmEososdo — 90 (42,85%). 539 @bwo
>@0606036mb, ™3 30396¢ 30m30560600 3OMYE00905L  sbogbos
P.aeruginosa-l 202 (96,19%) 9@&sdo, bomm  s@msGamo  bogmog@gdol
Lobmgbo (9518060l s@GMIsH0) Mo Jdol  yggas aodmgmgom @
sbaliosmgodws.

3odmggmgga Jsmmmmyog® dsbsgnsPo P.aeruginosa-ls BBogdo yg9-
@oby bdodsr agbgrgdmms Lom3g@sgmo k@Mommdsdo ©s Bod 8o — 97
(46,2%), (3bgod-bobsls ©s bobggamdo — 47 (22,3%) o (393bbslGmen
Oommdsdo — 28 (13,3%), Jgosmgdom bsgmgdo LobBo@om PoBTo — 18
(8,5%), Lobbaols — 15 (7,14%) s 3gnggdols Loobgdo — 5 (2,38%).

ho@o®gdemo 353m 3gem g0l Sboaobds 330hg960, [QIL:!
Losgodymamls 30Mmd95do @adx-073569 ho@Jols hbodom
0680300095056 9dgBglo ol 3530963900, GMIgmmnss BSOSO JOM-
©o0 Lsdodey abgdol JomgBHgMobsGos s boby@dmogsm 0mgdebyh
Ubgopolbgs  xaagol, 9390 9bFomop  gs@mnm U390l ©s G0y
Bgdmbgggedo s@obsgdsMmolo alisdgmgdgm, s6@0dsd@gGomm 3@g3s-
@5090b,  A@dmado  msgobmsgse  bgal  gfymdgh  asdmdFg930
30gOmmA360bdgd0l dgmEo@gbolpgbBmdal hsdmgomodgdsl. 3s3ogb-
G900l 0680300980 gB0-g@hm 360Tgbgmmaeb goJBm@l Foddmo@ygbos
LaBodEg @ Lobbmds@mggdol  gomgdg@gdol,  msgbyéy@gobols
396Jiools 693gd0l;, Labiygbodo 33553 gdol,  slggg bbgo@albbgs
blbo@gool s@sLFm@0 o s@olsgds@obo bEghomabaios, dgbobgs ©s
3>3mggbgds. 068039Mgd0L oo Golgo sgboBbgdmwen GMaM@3
08'36mdm83(ﬁm33(?)0636"3gn 30693,  Slggy 0dom53,  30bG3 00gdos
BoOMLAHSB03IOL, FE3MINGEH0M0EIBL ©> 56G0d0mF0 L.

53@0yo0,  Bo@o@gdgmo  LsdgTommsb  hobl, Gmd  P.aeruginosa-ls
dobdodamagdo  IHodgool  ogd  odmfggnmo  asGogmgdgdo  gob-
30MMdgdgos  dMsgomo RoJHmGom.  slg, Bo@Elslglem AO>JBols
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Jmb@s80bo@gd a0 3509B9Mgd0ls 353myggbgd0m. Jodg@aonmo
d@0@mdol  06@39J30gd0 g0 —  s@olsgds@oboe  asligg@og gdumo
Jody@yogao 0b39b@>G0m, ©5606d9g@gdgmo Loegbobygdaom
bLbo@gd0ms s Lodgg@bomm 3@g3s@sdgdol 3sdmygbgdom. ymggmogy
500l mogo@sb sbis@gomgdmsm syEomgdgmos hsBodEgl S©gz35H Y0
©>  dobsbpobobymo  5bG0domE0MMg@s30s;  sbGHolgdBogg@o  ©s
bapgbobggdgom  Lodgomgdgdo  gbws  ogmb  Dglsdsdobo  jembigh-
B30l ©>  5M3358gM3g6GHgdgmo  3@MS-gs@YmBomo  dsdBg@ogdols
300500 b 255hbEgl dswomo sBon@mds.
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INVESTIGATION OF PSEUDOMONAS AERUGINOSA ROLE
INDEVELOPMENT OF THE HOSPITAL INFECTIONS

Kh. Gachechiladze, D. Chikviladze
Department of Microbiology, Virology and Immunology, Tbilisi State Medical University
SUMMARY

The hospital infections represent one of the pressing problems of modern medicine
because they prolong treatment time, induce chronization of disease, and may result in
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lethal outcome. With an aim to assess a role of the non-enzymatic gram-negative‘i)acteri;:
especially of P.aeruginosa, in development of the hospital infections, pathological
material obtained from 1144 patients of surgical profile in different Tbilisi hospitals, has
been investigated. Total of 1891 microbial strains were isolated. P.aeruginosa presented
210 (11.1%) strains, out of which 157 (74.76%) were of hospital origin. It is suggested
that P.aeruginosa is one of the major elicitatory factors of the hospital infections.
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b. 365350@&68, . ﬂodgo;moda

0domolol  Lobgadfogm  LsdgooEobm  9bogg@loggdol  dozdmmdom-
@my00l, goGgbmammyool ©s 0dgbmemyools BNCGHION

dowgdymos 4.12.2000

;ggrﬁolmm30]j 3mlj3o@oq>'360 oﬁxaaﬂeoaaoli Boamaoﬂmbaﬁo‘an 365[563-30063-

b’{]@“ 350‘3353me6 360;}360 066301335)305@33353 Boﬂ@)(‘]ﬁmabb. 363(\063@3301}
906l Voﬁamogaasgo (B]Ja*a;{)mamﬁolj, ‘)6053@‘06"(]@)360" ©9 3mﬂ)o;]l}3;mol}
336601) 30660')(063650%333015 3mlj3n@)om-35m ‘3@03330[( bomgrman'lv]ﬁm
m3o]j36330, 630@(’03 3630’)63Q3'8g@ n;](’;o ﬂ mbnﬁm‘jo‘j dgmsodabolj
506-3630'3;@0 36(\013()@01) a4 306()36@0. lib3oggolj1530 deGnd-(r]ﬁm 3ABAQOQ05
39dmgogomn of6s Pseudomonas spp. — 465, Acinetobacter spp. — 85 ©s Moraxella
spp. — 47 3mbdo@smmo @ ss3mbidoBommBo IBsdgdo @ b gemom
n;]lio dsmo amwmannﬁm m301)35330.

Us3gsbdm Laggggde: oG85939@39669d9m0 3Gsd-195Gym8000 3sEg@ogdo,
3bgaRemdmbs, 53069@mdsdBg@, dn@slgms, 3dml3o@omg®o 0bggdaos

30535890396G gdgmo  3@sd-go@ymao  3s5JBgMmogdo  dog@mmeysbotb-
3930L  39HaOmabgmo  x39805, GmdgmBoi EEgoLsmgol ogMmmos-
69d gm0 OAINEEssMsdEg Lobgmds. gl s@ols b5JBgm0950L x50,
@edmol 2033 mgdol sOgoml  Foddmowaghl Fyomo ©s boswsyo.
505358963 gbE gd gm0 3053-g5MymBomo b5JBgMogdols Fyodm
Ygodamgds 0gml bbgo@olbgs bodgg@bsgem 39356530, Ladgoizobem
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335@5@9Md, Logbobggjsom blbs@gdo, bmayog@mo domgsbo og;;f)amga
23b3Rgds X963Omgmo 5Esd0sbol @m@Fmgobbys.

@0 Mo Ao Jmbsigdgdom [3, 4] gmwobogg@o Fslsgmowsb ©s
2oM9dmEsb  5@53589M3g6Hgdgmo  AMsB-gsdymgomo  dsJBg@ogdols
3odmgmgol Lobdodg Logdome  omsmos. 8 xaga0l  dsd@gmogdl
Aol gggesby 8609g6gmmgebl ©s aogdEgm@gdnml §omdmowygbl
P. aeruginosa, ®mIgmbyz ©@3589Mg6Hgdgm@0  y@sd-9oGYMR0mo
35dB9Bogdol godmymgomo  FHedgdol bobggsdo dmwol. Jgos@gdom
bogagdo  LobBodom, @ssbanmgdomn  1-10%, 23bgogds  P.maltophilia,
Acinetobacter calcoaceticus, P. putida, P.fluorescens. 1%-%g 6sgagdo LobBodom
3ddmogmegs Moraxella-ls, P. cepacia-ls, P. stutzeri-ls ©s P. putrefaciens-1s
Xa980L FomdmBoey 9bengdo.

030l 2530, M3 >@5FoxgMHIGbEB om0 AMSF-IsBYMBomo 353909600
30003990 Jmb3odomy@o 069430900 gmggmFmon@s  JoGymmdl,
>960mgomor bogogemar 9g6m eedie Fgagabfsgms 53 xangoel
35dBHgB0gdol gHommmyog@o 360836gm@mds > om0 dommma0ydo
03obgdgdo,  Mspasbsz Logdome  b3odos  Jom d0g®  33m§ 3990
obgmo  dob3oGomy@o  0bggJzogdo, Gmdmgdoz  gbsdagdgaos
@IBI@YASS(3 0 ©SINSgAEgL.

LAY RY AN MRI30

ho@odgdgmo  g3mgzol Bgogaswe Bglfsgmom ofbs J. mdomolols
mobo  3mobogol  Jodydyaogmo  3Gmgomol gobymaomgdgdols 1144
35309630.  s@adgmo  Jsmemmmyog@o  Isbsms  asdmggmagnm  06s
gmabogg@o  dsgBgdommmyog@o  dgomegdon  (bggms  ggm@sg@ols
3°90gm P, 00I6HB0 (305 InGFME@mMEog@o, domJodomdo ©s Lhgs
60Bbgoom).  podmymgomo  FHadgdol  56G0d0mG0ZMAboLEI6EMBS
FgLTogmmogn  0fbs  wobgm-poggbog@o  ©>  bgdonmo  asbboggdols
(356b5g390> 535 F0) Igmmwon [1, 2].
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Ly asdmygmgom ofbs 1891 F@odo, ofgsb o®s85839®™39639dgm a@sd-
PR boJBg@mogdl, gbodsdolsp, Fomdmamygbos Pseudomonas spp. —
465 (24,59%), Acinetobacter spp. — 85 (4,49%) o Moraxella spp. — 47 (2,48%).
0bomodgdgeo  30g@Gmmms60bdgo0sh  Jnbdo@oma@l  Fomdmoppgbos,
gbsdsdolis, Pseudomonas spp. —292 (62,79%), Acinetobacter spp. — 36 (42,35%)
s Moraxella spp. —27 (57%) d@sdo.

gb®o@do  dm3gdgmos  BLYYEMMbSL,  5306gHMdsIHgM0l  ©s
In@sJlgemsl  dmbdo@domg@o  ©s  s@admlbdo@omgdo  BGodgdols
gobommmyoyg@-domJodog@o  obobosmgds.  yggms 58 mgoligdgdols
YgbFogems bagomgdsls 0dgn 93 dmgsbpobmn 380060300
3609369 mgsbo  5@58589MdgbBgdgmo  a@sd-godmymxoma dsJBgdogdols
235003690 s LobgmdMogo 0 bB0R0gS30s.

ho@Bomgogmo ggmgzol Ygogase ogbBoxgoio®gdygmos P.aeruginosa
- 210 (45,16%), P.maltopphilia — 56 (12,04%), P.putida — 61 (13,11%),
P.alcaligens — 50 (10,71%), P.cepacia — 21 (4,51%), P.stutzeri — 17 (3,65%),
P.pseudoalcaligens — 11 (2,36%), P.diminuta — 9 (1,93%), P.fluorescens — 14
(3,01%) 9@s80, bmanem Acinetobacter calcoaceticus — 55 (64,7%), A.lwoffii
- 19 (22,35%), A.baumani — 11 (12,94%), Moraxella lacunata — 18 (38,29%),
M.nonlicufaciens — 11 (23,40%), M.osloens — 7 (14,89%), M.penilpiruvica —
7 (14,89%) s M.uretralis — 4 (8,51%) 8@>30.

P.aeruginosa, P.fluorescens s P.putida 9@s>3gd0 obpgbebgh {yomTo
blbso 308960 go0l  3GmEYEoMmgdsL,  @mdgmoi  gmmmbogdl
Lbgoalibgs dggn9@o@mmdsls sdmgal. gb glgyemImbspgdo sFomdmgdgh
390396 3oBsmobol, MmJLosbol, sMa0bobdoE@m@sbsl. Lobgmdmogo
0059096300 gd0Lomgols  as8mygbgdga  odbs  bod@s@@gpBobols
30mE9300930L  oEygbs ©s bews 42°C-by. P.cepacia-lb 3Esdgdol
do@omoE  sdsboliosmgdga  ;mgoligdsl  Fomdmspygbos  30gdgb@ol
Fo@dmJdbs, Gmdgmoi ggmBogo®gdols s Logggdo boswogol dgopg-
bognmdol dobgogom gommbosl ygomgen, 8F3569, gogolyggm, Fomgen,
soliggd  Bgggdommdslsi  go  odangges.  P.cepacia-ll Eodgoo
B399 go®0g da@dbmdgmmdsls sgegbs Jam@adangbogmaoliswdo, bmaem

1939
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13. | Abaumani B B e 5 B H - H 1w N
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L5004
@9boliB 963 gm0 0943696 3m@o0dolobols@do; >dom bogdmos
©0ggM96300gds  P.cepacia-b 93033960 m B@Hsdgdls ©s P.maltophilia-l
Jo@ob. bobsdgdmol Jop@mamobols gbs@om P.stutzeri ws P.fluorescens
256Ubgoggd056 Ubgs glggomdmbo@gdolsgsh, boamem >60606300@™-
@sbol s ggbomsmsbobdop@mmabols  IGmEaJcool  gbsGon -
9OmIsbgmolisysh. 35mMEMy0® dsbosTo sbggg [ ION
23bgegdmes  P.alcaligenenes-U, P.pseudoalcaligenes-l @ P.diminuta-ls
Bodgd0. o3 Jog@mm@asbobIgdolsmgols  sdsbolosmgdgao  oym
BOgJHOboL  gHogmobsgos,  Smmljzomgzol  bossyby  bOws s
>03060630@M@sbol bylEo, og®sd  gbsdhbggo  s@OLgdMdY, Ao(3
P.pseudoalcaligenes 00990 9630M950L  LoBgomgdsls  odamggs  P.alcali-
genenes-p56. P.diminuta-b 93gdgb @893 goohbos ©b3->bs s o3L
JooBobols gox0mxggool gbs@o, @oms3 asblibgsgogdosh P.pseudo-
alcaligenes-Us> o P.alcaligenenes-p6. P.putrefaciens-l gbogomea@  dobo-
Losmgdgel  Fo@dmoagbl  HaS-ol  3Gmeadaos  @gobol  Dgdgge
Lo3TsJ@M056 bosaaby.

Acinetobacter spp. 3mmodmOggmo  mJbopsbe-bgysdog@o, 9d@sgo
hbo@gdos. A.calcoaceticus s A.lwoffii JBsdgdolsmgol gggemsby ds@@og
2o635Lbgoggdgm  BHabAL  Fodmdmopagbl  ymazmbol  Aomobsiool
9b5@0, mIgmoiz goshbos Ibmeme A.calcoaceticus.

Moraxella spp.  3m@gmmmyog@s  53069Hmdoddg@ol  bgoglos,
353053 Joligob aoblbgogrgds bobBodFymgdolismdo 0bgBHamMmdon s
396030m0bols 33009 JMb3gbGGs300lsEdn g0 dy@mdbmdgmmdom. ol
0dbosbe- s goGomsbadmboGor@os. Im@sJligamgdol ©oggMmyb0s-
Goobs s 0gbBogogs30obsmgol  glfsgmmdmom s gbs@ls
dmobeobmb  ggms@obols B3OR0MX GO, 960 @ 56060 gbsdobsbols,
995bol ©s bodGoe@gedBobol 3GmEgE0Mgds (ob. 3bGomo).
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INVESTIGATION OF BIOLOGICAL PROPERTIES IN PSEUDOMONAS,
ACINETOBACTER AND MORAXELLA HOSPITAL STRAINS

Kh. Gachechiladze, D. Chikviladze
Department of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY

Today, bacteria without enzymatic activity are very important as an etiologic factor of
hospital infection. The aim of investigation was evaluation of Pseudomonas,
Acinetobacter and Moraxella genus microorganisms hospital strains’ biological
properties. Surgical profile 1144 patients were investigated in Tbilisi. From pathologic
material were isolated Pseudomonas spp. — 465, Acinetobacter spp. — 85 and Moraxella spp. —
47 hospital- and non-hospital strains and their biological properties were investigated.
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Ob YYACTUM MOHOOKCHUTEHA3HOM CHCTEMBI
BIMPOIECCAX AJATITALIMU PACTEHUI

L. I Bapasawsunu, M. B. Kypaweunu, M. B. IIpyuose,
M. III. T'opoesuanu

MrcturyT Groxumim 1 Guotexsonorun mm. C. B. Jlypvummanze AH I'pysun, Towmicn

Ipunsaro 10.04.2001

Hsyuenpl pynKunonaabupie H KOJIHYECTBEHHbIE H3MEHEHHS MHKPOCOMAIBLHOI
MOHOOKCHI€HA3HOMN CHCTEMbI COM B YCJIOBHsIX HH(HUHPOBanus rpubkom Fuzarium,
a TaKiKe NPH HU3KOTeMIepaTypHoM cTpecce ( +5 °C, ABYXKPAaTHO, 10 7 4.).

Ycranosiieno, 4TO  KOJMMECTBO reMONpPOTEMHOB  YBEAMWMBAETCS  NpH
3a00/1€BaHMH, A YMeHbIIAeTCs NOCHe OTMOPaKMBAaHHs pacrennii. NADPH-
uuroxpom P450-peaykrasnasi akTHBHOCTL yMeHbIUAETCH NPH HHPHIHPOBAHHM
rpudKoM, a B cJly4ae HU3KOTEMIIEPATYPHOrO CTPECCa — YBEIHYHBAETCSI.

Brickasano cooGpaikenue, 4TO CHHXKeHHe peXYKTAa3HOH AKTHBHOCTH IIpH
HHQHIHPOBAHHH — 5TO OTBETHAS PEAKUMs PACTEHHIl, 2 IPH HA3KOTEMIEPATYPHOM
cTpecce poJib 3TOro (pepMeHTa BbIPAKACTCSH B MOJAEPIKAHHH TePMOpPEryJisiiHi.

KioueBbie cioBa: cost, ¢y3apus, MOHOOKCHMIeHasHas CHCTEMa, HH3KOTEM-
NepaTypHbIi cTpecc, aganTtauus

Luroxpom P45-3aBrcHMasi MOHOOKCHIEHa3a OCYIIECTBIAET OKHCICHHE MHOTHX
ruapopOGHBIX OPraHWYECKHX KCEHOOMOTHKOB-TOKCHKAHTOB. M3BECTHO, YTO JeicTBUE
9TOH My/IbTH(EPMEHTHOH CHCTEMBI B KHBOTHOM KIIeTKe (yHKLMOHATBLHO COMPSKEHO
C WUMyHHOH CHMCTEMOH W TeM CaMbIM ONpeJeNseT XWMHYeCKuii romeoctas [1].
CyLiecTBYIOT JaHHEIE O TOM YTO CTPECCOBOE BO3JEHCTBHE HA JKMBOTHBI OpraHN3M
BBI3BIBACT ~ 3HAYMUTENIbHBIE W MHTEPECHBIE H3MEHEHHS KOMIIOHEHTOB MOHO-
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OKCUI€Ha3HOW CHCTEMBbI [4] MoxHo NpearoJIoKUTh, YTO MOHOOKCUI€Ha3a MUrpaert
BaXXHYIO pOJib B NpoLECccax aganTtauuu paCTCHVlﬁ.

Llem,}o HacTosiuei pa60T1>1 SIBJISJIOCH BBIACHEHHUE POJIM PACTHUTEJIBHBIX MOHO-
OKCI€Ha3HBbIX CUCTEM B MPOLECCAX afanTaluU MPHU Pa3HbIX CTPECCOBBIX CUTYaLUAX.

MATEPHAJI U METO/bI

OOBEKTOM HCCIENOBAHUS CIYXKUIH KOPHM STHOJNMPOBAHHBIX MPOPOCTKOB COMU
(Glycine  hispida). B KauecTBe HH3KOTEMIEpAaTypHOTO CTpecca MPUMEHSIH
CIIElYIOLIMA PeXKMM: BBIICP)KMBAHME HAa 5 M 6 JIeHb POCTa B XOJNOJUIBHON Kamepe
npu +5°C mo 7 wac. Kontponbubie pactenus Buipammand  npu  +25 °C.
Wuduumposanue pactenuii mpoBoanau rpubkoM Qy3apuu cleayioummm o6pa3om:
NPOPOCTKM pacTeHuit 4-6 nHeil Haxoamnuch Ha pactBope Yaneka ¢ jno6aBneHuem
rpubka. [locnenuuii BhIpamMBany Ha nUBHOM arape. KOHTpOJbHBIE pacTeHHs
BBIPAIIMBAIM HAa YUCTOM pacTBope Yamneka.

Kopnu romorenusuposanu B 0.067 M dochatHom Gydepe, pH 7.4 u meTomom
auddepeHumanbHOro UeHTpUbYrupoOBaHHs BBIAEISIM MUKPOCOMATBHYIO (paKimio
(ocanok 105000 g). Conmepxanue wuuToxpomoB bs, P450 u P420 onpenensnu
anddepenumanbHoii ciektpodoTomeTpueii [2].

AKTHBHOCTb NADPH-uutoxpom P450-penykrasbl onpenensin no
BOCCTaHOBJeHHIO (eppuianuaa npu 420 HM [2]. UHkybGaumonnas cpena (3 i)
conepxana: 0.067 M docdarusiit 6ydep, pH 7.4, 100 MM NADPH, 330 uM NaNj,
330 pM K;[Fe(CN)g]. Peakuuio nHauvHamm BHECEHHEM B WHKYGALMOHHYIO Cpemy
NADPH. B kouTponbHoMm BapuaHte BMmecte NADPH pno6aBnsiu  Takoe ke
KoJMuecTBo Oydepa.

[lepokcnnasHyio  akTHBHOCTb — OMPEJENSsUIM  CEKTPODOTOMETPHYECKH, IO
uHTeHcuBHOCTH H,0,-3aBMcHMOro okucnenus reaskons [8]. Muky6auuonnas cpena
(3 mi) conepxana 1/15 M docdarusiit 6ypep pH 7.4, 2 MM reaskons, 3 MM
nepekucu Bozopoaa, 0.03 mr/ma MukpocomanbHOro Oenka. Peakuuio HauumHamu
BHECEHHEM TEPEKUCH Boopoaa. B koHTpobHOM BapuanTe BMecto H,0, no6asnsnn
Takoe ke KoaudyectBo Oydepa. CKOpPOCTb OKMCIEHHMS IBasAKOJsS OLEHMBAlU IO
BO3PACTAHHUIO ONTHYECKON MIIOTHOCTH MPH 450 HM.

benox onpenensinu no bpaadopay [5].



PE3YJIbTATBI U HX OBCYXXJIEHUE

AI15D

BBNMUIYSY

Ilpn pocre pacTenuii B ycnoBUAX TpUOKOBOTO 3apakeHHsl, a TaKKe MpH

HU3KOTEMIICPATYPHOM PEXKHUME MPOUCXOMSAT U3MEHEHHUs KOJIMYECTBA M aKTUBHOCTH

KOMIOHEHTOB MOHOOKCHUreHa3HoM cuctemsl (Ta6u.1).

Tabauua 1

Hsmenenne konuuecTsa reMonpoTenHos n akTuBHOcTH NADPH—1uToxpom

P450-pexyxTasnl (B npoLeHTax) B MHKPOCOMAILHOH (pakiuu KopHeii con
nocJjie cTpeccoB (MHGHUHMPOBAHHE H HH3KOTEMIIEPATYPHBbII PeKUM)

Hnduunposanusie | Pacrenus nocsie HuzKko-
Iapamerp
pacTeHust TeMIepaTypPHOro crpecca
Wsvmenenne konnuectpa
+ -
uuroxpoma P450 2 o
W3menenue konuyectsa
uuroxpoma P420 0 20
Wamenenue NAD]:H-LIHTOXPOM 50 +400
P450-pesyKTa3Hol aKTHBHOCTH

W3 Tabn.1 cnenyer, uto MHQUUMPOBaHHE CHOCOGCTBYET —YBENMUECHHIO

KOIMYECTBA IeMONpoTeMHOB. Kak M3BECTHO, 3apakeHHWe ABJSETCS BAXKHBIM
$akropom HHIYKIMK MTOXpoMa P450 [6]. CriejoBaTesibHO, YBEIMUEHHE KOJIHYECTBA

LIUTOXpPOMOB  I0JDKHO pacCMaTpuUBaThCsd KakK OTBETHas peakuus paCTeHl/lﬁ Ha

3aboneBaHHe. 3HAYUTE BHBIN cnaja, B 3TOM ciydae, penyKTazﬂoﬁ AKTUBHOCTH I10-

BHAMMOMY SIBJIA€TCS Pe3yIbTaTOM OJIOKMPOBAHUS IPUOKOBBIM TOKCHHOM aKTMBHOCTH
tepmenTa, 16O HENOCPEACTBEHHBIM ITyTeM, TMG0 HA YPOBHE HHILYKLIHH.

Ha done coxpanenns xonuuectsa nuroxpoma P450 npn cHUXeHUM TeMMepaTyphl
NPOMCXOANT Pe3KOE YBEIMYCHHUE aKTUBHOCTH HAYaJbHOrO KOMIIOHEHTAa PENOKC-LIENH
- NADPH-3aBucumoit penyktasel. [TonyueHHble NaHHblE yOeIUTENBHO YKA3bIBAIOT,
410 LMTOXpoM PA450 He sABjseTCA EIMHCTBEHHBIM AaKLENTOPOM 3JEKTPOHOB JIs

JIAaHHOM penykKTassbl. EcrectBeHHo craButcs BOMpPOC: KaKasg CHUCTEMa CIIyXKHUT

aKUENTOPOM BOCCTAHOBUTEINIBHBIX 9KBHBaJleHTOB NADPH B 3ajaHHBIX ycCOBHsX.

Hamumu PaHHUMH HCCJICIOBAHUIMU Obula MOKa3aHa BO3MOXHOCTH MUIrpauuu

ONIEKTPOHOB € MMKPOCOMAJIbHOM  PeIOKC-CUCTEMBI

Ha  MHUTOXOHIApPHAJIBHYIO

ApIXaTeNbHYIO Lensb, T.e. NADPH MoxeT UCronp30BaThes 47151 SHEPreTUYECKUX Hy KL
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[7]. OueBnaHoO, YTO NP HU3KMX TEMIEPATYpax aHAJOTMYHAs MUIPaLUs 3neﬁ‘*§‘déﬂok
HOCHUT TEPMOPETYJISTOPHYIO (pyHKLIHIO.

Ilpu cTpeccoBBIX BO3JEHCTBMAX HAa pacTeHHst HAOMIOAAETCS KOMIIEHCATOPHOE
YBEJIMYEHUE aKTUBHOCTH psijia (hepPMEHTOB, B TOM uKciIe nepokcuaassl [3]. B cpssu ¢
9TMM, B JKCHEPUMEHTAX ONpENENsIN MEePOKCUIA3HYI0 aKTHBHOCTb CYOKJIETOYHBIX
(bpakuuii B KOHTPOJIBHBIX U OMBITHBIX BApUAHTAX .

OO0was akTHBHOCTb (hepMEHTOB nocie MHOULUMPOBAHMS U HU3KOTEMIIEPATYpPHOI
06paboTkK 3HauMTENBEHO Bo3pacTtana (Ta6i.2). B nepeoM ciyuae npeuMyIecTBeHHO
aKTMBUPOBANach MHKPOCOMajlbHasi, a BO-BTOPOM — MEPOKCHa3Hast aKTMBHOCTh
romMoreHata. Mo)HO CUMTaTh, YTO BO3pacTaHue oOLeH MepOKCHAA3HOM aKTUBHOCTH
SBIISETCSA pe3ysbTaToM TpaHcdopmauun P450 B nepokcumasHylO aKTMBHOCTH B
9KCTpeMaibHbIX ycnoBusax. [logo6Hoe npeobpasoBaHHe STOr0 reMONpoTEMHa B
pacTeHusX ObI10 MOKa3aHO HaMK paHee [9].

Tabnuua 2

H3menenne nepokcuaa3Hoii AKTHBHOCTH (B NPOLEHTAX) B CyOKJIETOUHBIX
(paxuusx KopHeii con nocsie HHGUIMPOBAHHS H HH3KOTEMIIEPATYPHOIO CTpecca

Hudpuuupopannnie Pacrennst nocjie Hu3Ko-
ITapamerp
pacreHust TeMIIepaTypHOro cTpecca
'omorenar +20 -45
Muxpocombl +30 -35
CynepHaTaHT -20 +50

HOJTy‘-leHHHC pe3yJIbTaThl MO3BOJIAIOT 3aK/IFOYUTh, YTO B CTPECCOBBIX YCJIOBHUAX
pacTuTe/ibHas UTOXPOM P450-conep>|<a1uaﬂ MOHOOKCHUI€Ha3a aKTUBHO BKJIKOYACTCS B
MpOLECCHl ajanTaluu.
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b9dmJdgpgdoby [7].

0ngdIgmo  LA@gbom 0bEy30MEgds  3gEogog®o 3osmgdo, g.§.
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090330l ©OHML ©sggomgdgmos begogdmo bobols 8-668-1 ©s
@-R63-1 LESdomds [5].

09GImdmgol  Yegyswe  PxOgegde  gogbogds G gabsBo s
99095 Go  BobsTo  ao@o@osh. 3030b5GgmdlL o9 Bo>bobmgols
©dbsbosmgdgao L3g0g049@0 HSP Lobmgbo [4].

0JHINGHO@IA6HMEL  Ogag@szosl  Fomds@msgl  dmgom@@m-
3gmo cde @> Spo agbgdol xpugo. 3 3GmEgLbTo  sbggy ebo-
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KAR, UBI hs @5 Ubg) @g3gbogmo ggbgdo ggé Fod3s@moggb
g3 gms300l 3Gm3gll, @ols 39303 g gogdo 009395056 Jo@sgno
(933905960l bgdmJ3ggdol Ygogaow [8].
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INDUCED CONDITIONALLY LETHAL RADIOSENSITIVE MUTANTS OF
WINE YEASTS AND THEIR RELATIONS TO HIGH TEMPERATURE

T. Zarnadze, A. Shatirishvili

I. Javakhishvili Tbilisi State university

SUMMARY

Three conditionally lethal radiosensitive mutants, induced by UV-rays, were
investigated on their ability to produce spores. Ascogenesis was blocked at 37 °C. Studies
on the influence of high temperature (37 °C) on diploid vegetative cells showed that the
mutants revealed different relations to the thermal shock. At normal temperature the cells
appeared to have different dividing activities.
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sp.-ljog)ao bBDGm&nd'{]ﬁm (3633601) 3m6%mmm30~360 3153031}360‘) 30353;963&Q,
15153-) Bomwman';]ﬁ)m m3nl$36860b 3“303‘)360 o) oy QOQB:]GOQO. Erwinia sp.-
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36033bgamgob  Gme@l  SLGymgdg6 d5Jpgmogmo  3m3gmsiool
G0o3bmdMogo ©s Labgmdmogo Fgdswygbamdols 93930530 .
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domo  LEOJHg@ols ©s gubjzool, 3969604960 0530190993950l
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32ob0g0goG0gM0  Lgdgdol  @obggfodo ws  dsmo 30 Y309@0
25630m5@ 500 Ygbobgd LFm@o gbgonagdols hodmysamodgdsTo.
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0gmobs  ©s 0330 Jml  dsdHaGogm  ©esgepgdems 3°3m3§ 3939000
303500 b3g30goggto  dsJBgmomesygdols oodmgagbs s domo
d0m@E@mp09@0 mgolgdgdol FglFogme.
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35JHatogeo 3Go8gd0. Pseudomonas sp. 64 go@m3smmygbanGo BBodo
3odmygmgomo 035350 gd @0 3OGMGomol, mngmols ©> 05335 Jml
Ubgaoolbgs m@pobmgdowsb. Erwinia-l ggs@ols 45 5B g@ogmo 3o,
©83OPIEYI0  3o@AMGogols G090 950056 ©s b5M53900056;
Xanthomonas sp. 8 J@sdo - aodmygmgomo  meddsgmls 3535090
B0 gd0056 moamEgbols bmbsTo. slggg, P. Aeruginosa-1s oo E. coli-ls
12 LHsbpsdBygmo 3@ so.

35JBaG0mgszg30. 1992-99 §F. ao@gdmwsb  admymeomo B53900,
3500 Bodol, Pp Lg@ool 12 30 mbo, 65JBghomgzsagdo TP 26m, Tp 28, Tp
24; MP110, Mp120, Mp60, Mp80; Pmt2, Bg2, o bbgs.

Uogggdo  s@ggde, dggg@gmo  blbs@gdo. mbggowo, dgoGo s
bobggdapmnbog@o Logggdo s@ggdo: LB 53500, F>OBMBoEols bos@ag0,
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bodmblol > og-gmbgol  sMggdo  @s  Lbgs da;@gB?);]ﬁ)gaﬁm—’s““@
bobogby@o  bossao [4, 10]. dggxg6gmo LolBgdgdo: 0,1 M golge-
Haco d9g9@o, pH 7.0; TE dgggco, pH 8.0; gsgaco d99g9@o, pH 7,2;
1SSC, pH 7,0 [4,10].

B0{M3>0m96gM0 35JHgM0gdol asdmymas s YgbFsgms. sbasw
sogogm  Bobomoesb  BoGm3smmagbado  dsdBg@ogdol  Lagms
J9mHPO5T0 35dmygmysl gobpgbpom by@onmo gsbbsggdol dgmmwom;
boggmggo  3@o8gd0l  JmOGM-3gm@BY@oma@ ©s domJodog®  mgoly-
090b gLYogeMdEom bsJBHgMmogdol bEEolL bobosmomn dyo& ©s mbggew
dpoEs@, Lobmgbyd ©s L3gzosmobgdam >@g90bg [2, 4, 5]

35JBg@omgsygdols 358mymgs ©d BgLFogms. Rogd0l
podmgmgobsmgol sbogmo@  goggbgdwom  ©osgomgdgmo  d3g6sMggdols
m6O36mgdL, boswsgol bodydgdls ©o hodpobotdy Fymgdl. Fgbodsdolo
0037 353900bs o 0bggd300L Vgdmgy Fowgdam @mobsdl gELowon
353900 9339 msby  Lommogb@sEgom ©s  Jo@psdomo  dgnmwon
o, 7, 3.

35JBa@omyapagdol lygms babgdols dopgdol, s omo @oboly@o
bgdd@ol,  BgbEo  Bod@ol,  Esmglgol  g8gdd9Gmdol  (RJ)
3obbobe@s, slggg 35GOME-gx@gRmsb gHmogAnJdgegdol Gobgdol
FLFogmol goFomdmgdwom LEsbps@@gmo dgnmpgdon [7, 10].

35JBa®omgoagdol  go@ombols  dm@gm@mmyool  FgbFogmolismgols
36935@5@ g0l godbowgdeon 2%-05b0  P@sbom-s39BoGm  bgasGog@o
3069O5LBHMo0L  Jgmnmpon. Foag@o BsFomsggdol InGgmEemyosl
3Ufogmmd@om JEM-1200CX ©s Opton M10 gangd@dmbege 30460 303To.

U393080490  56G0goy @ FhsHIdL  gugdgmmdoon  dm3g@gdol
03960bs300b 3bom >009356@0 3°dmygbgdom. Bo3900b
bgBomemyoga bomgbomdals glfsgmmdwon gsgol 6go@d@smobsiools
X3oMge0bo MgoJ30gdol Lodygsmgdom [7, 11].
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33930L  3oGggm  9Ba3bg  BoBodgdymo  ogm  90-006  FengdTo
bododmnggaml Lbgsoslbbgs ©9300696T0 godmgagbogo gs@EMRomols,
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0goobs  ©>  m3dsdol dsdBHgBombgdol  sdmdFg959300 BHs580l
FbFogems do0m0  ©0ggGgbE0s300ls ©s Fgpsdgdomo sbsbosmgdol
d0bbom.  JmOgmmemyon®  ©s ARG YO @-domJodoyd  Johgy-
690 goby EogAEbMd0m oy gho 065, GmI Usggemaggo  9Hsdgool
Qoo PIGsgaglimds  dogymmgbgds 3039509500 35JBg@0gdl.
535Lmsb  Eosgopgdgmo  mamol  bygdowsb Bodmgmgomo @ sdgdol
oo GIGsgmglmds (32 9@sdo) 30939036905 BLgnEmImbsl ggs6l,
boe  0335J0l  ssgomgdgols 3°3m37 395000056 6 FBodo -
Xanthomonas sp. > 8 9@sdo — Pseudomonas sp. O350 90
3>OHMPomoEsb  godmymeogo doJdaGogmo  psdgdo  ogb@o-
B0GoOgogm ofbs, Gmym@E Erwinia sp. — 45 9@sdo s Pseudomonas sp.
—-24 33530 [2].

doEomo  go@ymabHmdoly  dJmby BoHM3>ne9bg@0  IGsdgdols
d0do@m  gedmygmgoam  0dbs  b3gGogoga@o 35JBIM0mBsEgd0. Mg
30639 podmgmabomo 46 @opy@o 3 mbo©sh  domanmaon@o
ngolgdgdols gFogamolsmgols odEs0®hs 12 3emmbo, Lggms babgdols
3°dmgmgols  ©s oGz mswo Lg@obobyol  Loggdggenby,  @og
daolbbdmdes @oboligdo 13gdd@ols 35h3969da gl s LFsdo@mdsls
Lobgmdol gs@amgdo, 6935009®0  gmmmbools 3obslosmgdamgdls s
LHobpod@gm  30MmdgdTo  gopols 3°3G53a 935-306396¢ B 0@ gd0l;
YLodmgdmmdgdl. g@hgnmo  gopyGo 3mbgdowsh 4 3569370364
dmEs  ogmols  3omemygbo BLYgEMdmbawgdol  Fodsto  L3gzomogn®
B3IOL, boge 33 jambo goGEMFomol @3mdols 353m3F 3930 Erwinia sp.
35JHg®0gdol,  goGHMBomols  ©s 05365l 3smmygbo  glguom-
dmbogdol  BHsdgdol  Fodsto  sJFom@ Bopagdl. 1 3bGomIo
dn3999@os B.sdéa(ﬁomg}og){]?)ols dom@Ma0@o 0golgdgdo, bome 1
bg@smbyg  Boggdol  momnmgeeo XdIBOL 0omm  Fobr3msma gbgmols
3060mbols JmGBmEmyos.

Gepmea 1 3bGomowsh > 1 Lydomopsh  hobl, Lo gga 930
30dBatmomgepgdol  9dgHabmds  dmdgmmmyon@o 60369800  oggam-
369%> Logmgodowgl mxsbl, bmme 4 gego — domgo@oegls mysbl.
dogbgeagoe 3o@gabamo dlysglgdobs, Ubgsalbgs ©s bBodow g@mo
bobgmdol 358G06-33965@0@sb 3o8mymgoamo Pseudomonas sp. B3940
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PMI1073 | Pseudomonas Y 225 62x62 | 120x11 | Logmgodowy | - 0
PMI5 | Pseudomonas " 10-1,5 | 78x56 | 86x14 | Bomgo@owy 0 0
PSt1 Pseudomonas | 3354 | 25-3,0 65x65 | 220x13 | Logmgotomy - 15
PSt-1/5 | Pseudomonas " 225 | 68x66 | 200x12 | bogmgosopy | - 45




by@. L BoH@3>0MabgG0  35JHBogdols  Fodstm  L3giz050446G0
bmp0gemo dsdBgtomgsgel gegd@@mbgmo 3040m8mBma@sg0s: 1 — Pp2,
2-PM10/1, 3 - PST5, 4 — PK3.

R0GIOIG IS

L @sgomsdgogo 8, B.mgeosdgomo 8. “Bsbsdmdgmo”, mgmsgols o. 3m-
29%>8g0mol Lb. 960g9@lodgHols Fbmdsms g@gdymo, 1999, 1, 82-95.

2. @sgomsdgomo 8., 0mgeosBgomo 3, bybybsdgomo ., 3M0gM0dy .,
@oBbo b, (3963350 3. byBhEos B, FboTgomo m. s 8gib. sgow.
35369, domen. Lgd., 2000, 26, 4-6.



EIEESTTgL)
Aoame M. baxrepuoaru. M., MHocTpaHHas nuteparypa, 1961.
Memoow! o6weii 6axmepuonozuu, t. 3, M., Mup, 1984.
Baxmepuanvnvin 6onesnu pacmenuii. M., Konoc, 1979.
lpoxynesuu JLII., I'openvuues A.C. Tpynst Benopyc. Vu-ta, 1982, Cep. 2, 38-41.
Teouawsunu M., JJasumaweunu M., Jlawxu H., Ilepysaose I, Manzanradze M.,
Xenaosze O. Tes. nepsoro 3akaBkazckoro CHMIL. 1Mo Mea.-GHOI. HaykaMm., TOouucw,
1999, c. 152.
8. Ulnaap 1., Kneinxemnens I, Miomnep I', Haymann K. BakTeprosbl KyJbTypHBIX
pacrenuii. M., Kosnoc, 1980.
9. FiskR.T.J.Inf. Dis., 1942, 71, 153-156.
10. Sambrook J., Fritch E.F., Maniatis T. Molecular cloning: A laboratory manual,
Second edition, 1989, 2.
1. Gachechiladze K., Kretova A.F., Bespalova LA., Chanishvili T.G., Andrishvili I.A.,
Tikhonenko A.S. Mol.Biol., 1980, 14, 375-380.

STUDY OF BIOLOGICAL PROPERTIES OF SOME BACTERIOPHAGES
SPECIFIC TO PHYTOPATHOGENIC BACTERIA

M. Tediashvili, M. Davitashvili, N. Lashkhi, T. Khukhunashvili,
TI. Koberidze, D. Giorkhelidze, G. Tsertsvadze, T. Chanishvili

G. Eliava Institute of Bacteriophage, Microbiology and Virology, Georgian Academy of
Sciences, Thilisi

SUMMARY

Total of 12 bacteriophages from 46 isolated clones specific to bacterial pathogens of
potato, tobacco and mulberry trees were studied. According to morphological features 8
phages belong to Syphoviridae and 4 — to Myoviridae family. In spite of morphological
likeness of phages specific to phytopathogenic Pseudomonas sp. of different origin no
similarities in other biological features were found. Only two phages specific to Erwinia sp.
revealed closeness by serological and morphological properties.
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BgLFogmmobol  ©oa0bs, @m3 Jsmmemmyog@o dsbomoEsh bdodswe
009LgomEs  A@53-g5@ymBomno  dog@mm@ysbobdgdo  (80,3%) o
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M3905300L  gdEamd 0bxgozo®gdsl Jgdmbgggoms 69,45%-8o 3Jmbos
a0 ba@oggml  Laygboggdlodgdm  gmobogol  Jodg@daoynem
3569mBo@ 965Fo s Lobyadfogm gmoboggddo [4].
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dogOmdgmo  3g0bogol LA®YJHP@S, o3 LEHOYJBY@sTo  gbBgdmds]-
B9M0gd0l gBommmyog@o Gmmo s bggo®omo Fmbs.
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vulgaris — 22,98 +2,0% (100), Klebsiella pneumoniae 10,80+ 1,5% (47),
Enterobacter aerogenes — 8,67 + 1,3% (38), Proteus mirabilis 7,35 + 1,3% (32),
Hafhnia alvei — 2,5 + 0,7% (11), Edwardsiella spp. — 2,29 + 0,7% (10), Citrobacter
spp. — 1,83 +0,6% (8), Proteus rettgeri — 1,60+0,6% (7), Providensia —
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533G 0y 50, ho®Jmgsb-sbmgdomo 06g393309%00 OO
53039 B goologsb s xobIhmgmo IGo@mgomgdolsgsb godmymaoamo
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ROLE OF ENTEROBACTERIACEAE MICROORGANISMS
IN DEVELOPMENT OF PYO-INFLAMMATORY PROCESSES

T. Iosebashvili, D. Chikviladze
Chair of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY

The aim of this work was to study microbial landscape of pyo-inflammatory
complications in 331 surgical patients. Total of 726 strains of different microorganism
was isolated from these patients. Bacteriological studies were performed in 86 practically
healthy persons as well, and 155 microbial strains were found in this cohort. Flora,
consisting of one microorganism was found in 59 cases out of 331 investigated patients,
microbial association (consisting of two of three different microorganisms) — in 272
cases.

Basing on the results obtained, we conclude that microbial associations were found 4.5
times more frequently as compared to monocultures. Gram-negative flora prevailed over
the gram-positive 2.6 times. Most frequently were found strains of E.coli. Comparatively
high isolation at E.coli from practically healthy people could be explained by wide
carriage of these microorganisms.
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535039 Pgbosb  godmymagogo ogm: E. coli, Proteus vulgaris, Proteus
mirabilis, Enterobacter aerogenes, Morganella spp., Klebsiella pneumoniae,
Edvardsiella spp., Hafnia spp., Providensia spp., g6@g@mdsd@®gmogdo
393M0gmgmEb b 55 Fo@Pm  dmbmynmBn@sTo (12 (845 +2.3%)),
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53009 ggol  ho@Jmgsb-sbmgdomo  3Gm3gLgdom,  dmbm e @Eu@sds
930050 gbsE  50gb0I6gdmwsmn  E.coli-ob (50%) s Proteus vulgaris-ols
(33,3%) yodmgmgs. YPesdgsom bBo@o ogm sbmEosgos m@o (434%)
s bsdo (51,5%) Labgmdols b5JBgM0gd00. dbomno 3,1% dgd;mbgggsdo
04 obmE0sE0s mmbo  babgmdol dsJ@g@ogdom. SLmE0s30gdd0  oym
V99930 303d06530g50: E.coli + Proteus vulgaris (11,5%), E.coli + St.aureus
(16,2%), E.coli + Ps.aeruginosa (12,3%), Proteus vulgaris + Klebsiella pneumoniae
(10,0%), Enterobacter+St.aereus+Proteus vulgaris (5,4%), St.epidermidis + Proteus
vulgaris + Enterobacter (5,4%). Bgws6gdon 09g0sms@  3gbgogdmes 960
A0d5JH9B0gd0lL  SLmE0sE0s  3Med-EId0mo s bbgs  g®s3-956-
408000 35§B9H0gdol Lbgspslbgs Lobgmdgdmsb.
306035T0  sgoEdgmaol Ggdmlgmols 3odggmo 48  Losmols  gsb-
353mmd5T0 ©TOMd0L F@ommdol  bgmsdo@owsb dogBmmmasbot-
dgool  2odmmglgol  sbogmobds  ag0hggbs, @™ 30360063560b30l
SLM(305(30930  35dmoyem ‘dgdobgggoms 87.2%-30, begom 3mbm gy @@ —
128%. @®3s ©s3§3@mdols FO0mmdoEsh  sdmymgomo 303G 00O
60bdgo0  SLmE0s305B0  agbgrgdmes  Vgps@gdon 03305m50  (69,4%),
35806 Gm@3s dmbm gy g 353dmomgls dgdmbgggoms 30,6%-Bo.
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d®0g0 g 960@mdols (330 gds, 39MIM, bogdsme b3odsw Bd>dmoym-
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Babor 96HIOMBSJHIM0gd0). bgsdotgmo ©sIFgOMols ©AML dolsgols
Ubgoolbgs gomgdBo spgdolsl 13 Jumgogndo 35JBaM0gdols Gom@gbmds
(9mggmo Bgnbggggdol as@ms) o6 sgdedgomms 30309 ©mbgl.
@@ ©sdFgAmdol JgdnbggzeBo 1y JimgomBo doddadogdol @Gsmgg-
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960900HMJLoggbmds  Bglfsgmom  0dbs  Lbgspslbgs  bamolbol
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oy bom 0465, GmM3 gbGgMmdsGg@osms 190 BodoEsb 96@g e
Hodboggbgmo ogm IBsdgdol 66,8+34% (125) > obobo 8ogygemgby-
6m©bgb 960 INMI5JHgM0gdol mysbol Lbgowslbgs Fo@m3mBspy9bangdls.
bdgdsm@ bdo@o ogm gbBgdm@mdlobol Lobmgbol #bs@ols 3530396
E.coli-ols (53,6 + 6,6%), Proteus vulgaris-ols (81,4 +5,9%), Klebsiella pneumoniae-1s
(77,7+8,0%), Enterobacter aerogenes-ols (59,0 +10,4%), Proteus mirabilis-ol
(66,6 +27,2%), Edwardsiella spp.-i (66,6 + 19,2%), Hafnia alvei-ols (66,6 = 19,2%),
Providensia spp.-U (80,0 & 17,8%)).

9bps  5@0b0dbml, G™3 @@ ©53Fgamdol EAMmL 353mymgoeo
Hodgoo  9pOem bBodow Gmmdwbgh 96@gGMEMJloggbmdsl bgws-
30690 G006 yodngmgom BEsdgdmsh Vgosmgdom.

spdgbog@mds Ygbfsgamomo ogm  g6GgBmsJBg@ogdol Lbgsealbgs
Lobgmdol 187 3@s8F0. s@3gbogdmds syaobos 127 (67,9 + 34%)
9@o>dL: E.coli (71,4 + 6,0%), Enterobacter aerogenes (81,8 + 1,8%), Klebsiella
pneumoniae (81,5 + 1,7%), Proteus vulgaris (46,51 + 7,6%), Proteus mirabilis
(58,3 = 4,1%), Hafnia alvei (83,3 + 1,5%).

398mm@obyg@o sgBogmds FgbFsgmomo ogm gbGgdmbs@g@ogdols 190
39odT0.  JgAmamobyd  odBogmdol  Gmmdos 963 90mMdsJHg@mogdols
bbgoalbgs Labgmdol 101 (52,2 + 3,6%) d@odo.

0bg>bog@mds  gbfogmogn  ogbs 187  9Es3o. 0bgobog@  ;mgoligdsls
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STUDY OF THE ROLE OF THE ENTEROBACTERIACEAE FAMILY
MICROORGANISMS WITH COMBINED FACTORS OF PATHOGENITY
IN DEVELOPMENT OF INFECTIOUS COMPLICATIONS IN BURN WOUNDS

T. Iosebashvili, D. Chikviladze
Chair of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY

The goal of the present work was to define special structure, factors of pathogenity, and level
of bacteriological contamination of the burn wounds, calculated per one gram of tissue. The
study has proven that Enterobactiaceae with combined factors of pathogenity are playing
important etiological role in development of infectious complications in the burn wounds.
Therefore, calculation of the amount of these bacteria per one gram of a tissue is considerable
part of early diagnosis of such menacing complications of the burn wounds as sepsis.
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ASSESSMENT OF ADHESIVE PROPERTIES
OF THE ENTEROBACTERIAL STRAINS ISOLATED
DURING PYO-INFLAMMATORY INFECTIONS IN THE WOUNDS

T. Iosebashvili, D. Chikviladze
Chair of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY

It was determined that the enterobacterial strains isolated during pyo-inflammatory processes
are characterized with high adhesion property, which confirms their etiological importance in
development of such infections. The high adhesive activity of the enterobacterial strains found
in both sick and healthy (control) individuals allows us to consider a regional peculiarity of these
microorganisms.
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EFFECT OF TEMPERATURE ON THE GROWTH OF LACTIC
ACID BACTERIAL SPECIES

L Malkhazova, K. Javakhishvili, N. Mitaishvili, M. Merabishvili,
G. Natroshvili, N. Chanishvili

Eliava Institute of Bacteriophage, Microbiology and Virology, Georgian Academy
of Sciences, Thbilisi
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Matsoni is a Caucasian yogurt-like dairy product. Even nowadays matsoni is mostly
made domestically. During the process of manufacturing of matsoni temperature
significantly changes several times. It is well known that the folk traditions are based on
the long-term observations and the methods worked out throughout the centuries have
their reasonable explanations. The goal of the present study was to use the
microorganisms as the experimental models and to study influence of temperature on
their viability and other characteristics. The results of the study showed that the best
conditions for propagation of the consortium (mixture) of Lb. delbrueckii ssp. lactis (rod-
shaped) and St thermophilus (cocci) with 1:1 ratio are: incubation for 48 hours at
temperature +37 °C in anaerobic conditions. The optimal temperature for development of
St. thermophilus and Lb. delbrueckii are: +37 °C is +42 °C, accordingly. This fact indicates
that during the manufacturing of matsoni the fermentation is initiated by the rod-shaped
bacteria, while cocci are activated later after the decrease of temperature. It was approved
that the temperatures — 20 °C and 0 +4 °C are appropriate for bacterial preservation,
while the temperature +60 °C has a stress effect on microorganisms, which is resulted in a
drastic decrease (10-1000 fold) of bacterial population. Lb. delbrueckii ssp. lactis is
especially sensitive towards the temperature stress. In the model studies it was
demonstrated that symbiosis is facilitating survival of bacteria under the stress conditions.

Key words: dairy product, lactic acid, bacteria, temperature
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Matsoni is mostly made domestically from entire heat-treated milk in glassware o
ceramic pots. Milk is allowed to cool to about 52-55 °C and then inoculated with a
starter from the previous days matsoni and kept warm wrapped into cloth and
blankets (at the temperature about 45 °C) until a clot is formed (approximately 3.5-5.5
hours). In order to complete fermentation matsoni is then transferred into a cool place
(refrigerator) with temperature about 0 + 4 °C for another several hours. Thus, during
the manufacturing process of matsoni the temperature changes several times [1]. The
goal of this study was to study the physiological changes occurring during the growth
of bacteria at different temperatures

MATERIAL AND METHODS

For realization of the project objectives two morphologically different Gram-
positive lyophylized cultures of Lb. delbrueckii ssp. lactis (rod-shaped) and St.
thermophilus (cocci) that are common components of matsoni have been propagated
in a sterile milk Traditional microbiology technologies with some modifications have
been applied in this study [2]. For standardization of the process the rod-shaped and
coccoidal bacteria were inoculated (1x107 cells/ml) separately into two tubes, the
third tube was inoculated with a mixture of these bacteria with 1:1 ratio. The
inoculated bacteria were 3% of the total volume. The sterile milk was taken as a
control. The sets of the tubes were placed into the freezer at -20 °C; refrigerator at
0+ 4 °C, incubator at + 20 c: 37 °c; 42 c; 45 °C; 60 °C. In each case the tubes were
incubated for 18-24 hours. On the next day the content of the tubes was diluted 10%,
10,107, 10® times and 0.1 ml from these tubes were stretched onto the Petri dishes.
After this procedure the plates were placed into the incubator at 37° C and incubated in
acrobic and anaerobic conditions for 24-48 hours, accordingly. Then the bacterial counts
were made, test for pH, acidity [2] were accomplished, clot forming was observed.

RESULTS AND DISCUSSION

The results of the experiments are demonstrated in the Charts 1, 2, 3. From the Chart 1 it
is obvious that growth facilitating temperatures for bacteria are: +37 °C; +42 °C; +45 °C. It
appeared that the optimal temperature for propagation of Lb. delbrueckii ssp. lactis is 42 'ql
while for St. thermophilus it is +37 °C. Relatively low growth rate is observed in the
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mixture at +45 °C. The temperature 37 °C, anaerobic conditions and duration of incubation’’..
for 48 hours were recognized as the best for the bacterial growth. In these conditions 300-

fold enhancement of the bacterial number was observed. At the same temperature
formation of the hard, homogenous clot was observed. Increase of acidity is proportional to

the bacterial growth. The optimal growth temperature for lactic acid bacteria alters in the
range of +37 —+45 °C, at which the rise of acidity is observed. Rise of acidity is explained

by the effective fermentation occurring in this temperature diapason (Chart 2). At the same
temperature pH does not significantly change (Chart 3).

Changes of the total bacterial counts according to temperature
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Changes of acidity according to temperature

Acidity in Turner degrees

Bacterials species

Temperature

Chart 3

The fact that the temperature optimums for St. thermophilus and Lb. delbrueckii
are different (+37°C and +42°C, accordingly) indicates that during the
manufacturing of matsoni the fermentation is initiated by the rod-shaped bacteria,
while cocci are activated later after the decrease of temperature.

The temperatures such as -20 °C, 0+4 °C and +60 °C do not facilitate bacterial
growth. At -20 °C, 0+ 4 °C bacterial numbers are unchanged, relatively pH and
acidity are remained the same. Thus it is possible to conclude that these temperatures
are appropriate for preservation of bacteria. At +60 °C the bacteria start to die and
their number decreases in comparison with the initial titer, in case of streptococcus
10-fold, while in case of lactobacillus 1000-fold. Thus, Lb. delbrueckii ssp. lactis is
especially sensitive to the temperature stress. Interestingly, that the number of the
mixed culture does not decrease so drastically. This fact indicates that symbiosis
plays remarkable and positive role in the survival of bacteria under stress. Chart 2
shows that at +60 °C acidity still changes in all cases whether the bacteria are
inoculated as a mono-culture or a mixture. This fact can be explained by the as-
sumption that bacterial populations are dying slowly, their numbers are decreasing
gradually. During this period the bacteria still are able to conduct fermentation which
is resulted in the changes of acidity.
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In general, the results of our experiments fully correspond to the folk experi‘eJ‘ @
and approve reasonableness of the traditions developed throughout the centuries.

1. The best conditions for propagation of the consortium (mixture) of Lb.
delbrueckii ssp. lactis (rod-shaped) and St. thermophilus (cocci) with ratio 1:1 are:
incubation for 48 hours at temperature 37 °C in anaerobic conditions. In these
conditions the bacterial numbers rise 300-fold.

2. The fact that the temperature 37 °C is optimal for development of
St. thermophilus and 42 °C is facilitating growth of Lb. delbrueckii, indicates that
during the manufacturing of matsoni the fermentation is initiated by the rod-shaped
bacteria, while cocci are activated later after the decrease of temperature.

3. The temperatures -20 °C and 0 + 4 °C are appropriate for bacterial preservation.

4. The temperature +60 °C has a stress effect on microorganisms, which is
resulted in a drastic decrease (10-1000 fold) of bacterial population. Lb. delbrueckii
ssp. lactis is especially sensitive towards the temperature stress.

5. Symbiosis is facilitating survival of bacteria under the stress conditions.
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MOP®OJIOTMYECKHE OCOBEHHOCTH I'EIIATOLIMTOB
[IPH ATIONITOrEHHOM BO3/IEICTBUY LIUKJIOTEKCAMUIA
1 KOMILUIEKCHOM BO3JIEWCTBUH XJIOPAM®EHUKOJIA U
IMKJOTEKCUMHIA

L. I Mamayaweunu, 3.JI. Mukaose, I'.J]. Tymanuweunu

Toumucckuit I'ocynapcrBennsiit Yuusepcuter uM. M. A. J)KaBaXHIIBIIIH

IMpunsro 13.03.2001

Mertonamu noJty- H y/IbTPATOHKHX CpPe30B ObLIA H3y4eHA TKAHb NeYeHH KpPbIC KaK B
HOpMe, TAK H NpPH BO3EHCTBHH HHMKJIOreKCHMHIA, H KOMIUIEKCHOM BO3I€HCTBHH
XI0paMpeHHKOIA H  NHKJIOIeKCHMHIA. YCTAHOBJIEHO, YTO TMOC/IAe  BBEJECHHS
cy0ieTanbHOl /10361 UHMKJIOreKCHMHIA B TKAHH ME€YeHH KPbIC OTMEYACTCSl HAJIHUHe
ANONTO3HBIX KJIETOK, a TNpPH KOMILUIEKCHOM BO3JEHCTBHH XJopamM()eHHKOIA H
UHKJIOFeKCHMH/JIA B TKAHM MEYEHH ANONTO3HbIE KJIETKH MPAKTHYECKH OTCYTCTBYIOT.
Ipeanonaraercsi, 4TO0 CMOCOGHOCTL XJIOPaMEHHKOIA TNOJABJIATH BO3HHKHOBEHHE
ANONTO3HBIX ~ KJIETOK,  CBSI3AHO ¢  HHrHOMpOBaHHeM  XJIOpaMQeHHKOIoM
MHTOXOHAPHAJILHONH TPAHC/ISIAH, 4YTO, B CBOIO OYepelb, 00yC/IABJIMBAECT HapyLIeHHe
(yHKUMH M CTPYKTYpPBI MHTOXOHAPHIi, B Pe3yJIbTaTe 3TOr0 NpeIBAPHTEILHOE BBEICHHE
xJ0pamMm¢eHHKoa nojaBJsier HKJIOTeKCHMH/I-HHYHPOBAHHbIii anonTos.
CiieroBartesbHo, /UIsl peasM3AlMH NpOLECcA ANONTO033, MO BHANMOMY, HEOGXOXHMO
HAJIHYME B KJIETKAX H3HAYAIbHO HHTAKTHBIX MHTOXOH/IPHI.

Kirouessle ciioBa: anomnTo3, renaToumT, UMKJIOTeKCUMU I, XﬂOpaM(beHl/lKOJI

ArnonTos — nporpaMMHUpoBaHHasi THOENb KJIETOK — LIMPOKO PacrpOCTPaHEHHbI
(eHomen, kOTOpBIH HAGMIOAACTCS BO BCEX TKAHSX B NPe- M MOCTHATAIBLHOM NEPHOAX
pa3BUTHs Kak B HOpPME, TaK M NPH pa3iMYHBIX MATOJIOrHYECKUX COCTOSTHHUSX.
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AmonTo3 MOXeT ObITb MHAyUMPOBaH pa3flMYHBIMM (aKTOpaMH, B TOM“ HHEHE
00J1yueHHreM, MIIOKOKOPTHKOUIAMH, FOJI0laHHEM, aHTUOMOTHKAMH U T.J1.

Kak usBectHo, antu6bmotnku umknorekcumug (L) wu  xsnopamdenuxon
(71eBOMMIIETHH) ~ SABJNSIOTCS  MOLUHBIMM ~ MHIMOMTOpPaMM CHHTE3a OEJKOB  Ha
LIMTOIIA3MAaTHYECKHX W MWTOXOHJPHMAJbHBIX PHOOCOMAX, COOTBETCTBEHHO [2].
Hapsny ¢ 5Tum, B IMTEpaType UMEIOTCS MHOTOUMCIICHHBIE BMOXUMHUUECKHE JAHHbIE 0
Tom, yto LI" sBnserca unmykropom amonrosa [6, 10]. B To e Bpemsi Hamu, np
M3YYEHUH TKAaHHW MEYEHH MOJIOJBIX KPBIC MPU BO3AEHCTBUM Xiopambenukona (X®),
OBII0 YCTAHOBNEHO, YTO STOT AHTHOMOTHK HE CHOCOGCTBYET BO3ZHMKHOBEHHIO
aronTO3HBIX KIIETOK, T.€. He ABJISETCS HHAYKTOPOM anonTosa [4].

B 5TOH CBA3M, LENBIO HACTOSLIErO MCCICIOBAHMS SBASETCS HA MOJNy- M
YJBTPATOHKMX Cpe€3aX TKAHW MEYEHM KPBIC BBISBUTH KaK HAJWUYME AaroONTO3HbBIX
KJIETOK Npu Bo3aercTBuM Tosbko LI, Tak ¥ X oTcyTcTBUe npu BosaekcTBun XD u
LI, u TemM caMbIM ycTaHOBUTb poib X® Mpu KOMIUIEKCHOM BO3ACHCTBUM
aHTMOUOTHKOB.

MATEPHAJI U METO/IbI

OO6beKTOM HCCIeIoBaHUs Cy)KHIa TKaHb MEYeHH OenbiX, 6eCropoaHbIX Kphic
(90-110 ). Ha kaxmyio TOUKy MCCIEIOBAHMs HCIHONB30BATMCH MO 2-3 KPBICHL
KuBoTHBIE OBLIM MOApPa3JeNeHbl HA TP IPYMNMbL. I rpymnma — KOHTPOJBHbBIE KPBICHL.
Kpeicam II rpynner BBogunu LI (oxHOpa3oBoe BBeseHHE CyGneTanbHOiM 103bl 3,5
MKr/r). Kpeicam III rpynnbl 4eThipe AHS BBOAMIM CIMPTOBbIH pacTBop X® (pasosas
n03a 6 MKI/T, MO ONHOM MHBEKLMH B JIeHb), a uyepe3 3 yaca Mocie mMocieaHei
uHbekuuu X®, KUBOTHBIM BBOAMNHM Ty ke o3y LI. Tlox s¢upHEIM Hapkosom y
kpbic Kak I, Tak u II (uepes 1, 2, 3 u 4 4 nocne unabekuuu L) u 11T (yepes 3 u mocne
unbekumn LI7) rpynn uccekanack neuyeHs. Dukcauus W 3anMBKa Martepuana B
OIIOH-812 nposoaunack no craHpaptHoit metoauke. I[lomy- (1.0-1.5 mxm) u
YJABTPATOHKUE CPE3bl OKPAIIMBANKCh 1%-bIM PacTBOPOM TOJNYMAWHOBOIO CHHETO H
LUMTPaTOM CBMHLA, COOTBETCTBEHHO, M M3Y4YalHUCh B CBETOBOM H 3JEKTPOHHOM
mukpockone TESLA 500BS.



PE3YJIbTATBI H HX OBCYXXJIEHUE

Wsyuenve TOMYyTOHKMX Cpe30B TKaHW MEYeHH Kpbic nocjie Bosaeiictus LI
T0Ka3aJo, YTO TKAaHb M KJIETKH TNEYEHU TMOJOMBITHEIX KPBIC XapaKTepU3yHOTCs
ACCTPYKTUBHBIMH U3MEHEHUAMH. UHCIIO JBYSIEPHBIX FEMaTOLMTOB 110 CPABHEHHIO C
KOHTposieM yBenuuuBaetcs. Yepes 2, a ocobeHHO uyepe3 3 yaca nocie BO3AeHCTBUS
LI, B TkaHM meyeHM OTMEYACTCS HAIMYHE TEMHBIX KJIETOK, KOTOpbIE
XapaKTEepU3YIOTCSl BBICOKOW CTENMEHbIO KOHJEHCALMM, Pe3KO M3MEHEHHOW (GopMbl M
pa3IMYHBIX PAa3MEPOB LMTOMIA3MATHYECKMMH BBIPOCTAMH, MPOHUKAIOLIMMH MEXKILY
COCEJHUMH KJIETKaMM. Slapa 5TMX KJIETOK, MO CpaBHEHHIO C MHTAKTHBIMH
renaToLMTaMH, pe3Ko ymeHblueHsl U cMopuieHsl (Puc. 1 a, 6). Hago otmertuts, uto
KIETKM 10A06HOH Mopdonornn onucanst 1 XapmosoM [12] mpu usyueHuu
MacTOLIMTOMBI y KpbIC M M3BeCTHHl Kak “dark cells” (“TemHble KIETKH), OJHAKO
aBTOP M0 NPUYKMHE HAJIMYMSA y HUX LIMTOMIA3MAaTHYECKUX BBIPOCTOB HE OTHOCHUT MX K
anonTo3HbIM KJ€TKaM. MBI )K€ MoJjlaraeM, 4TO BBISBJIEHHbIE HAMHM B TKAHW MEYEHU
nocne BosaercTBus LT TeMHble, M3MEHEHHOW (OPMBI, ¢ LMTOMIA3MATHYECKHMMU
BBIPOCTAMH KJIETKH, MOP(OJIOrnyecKy Nof0GHbIE alloNTO3HBIM KJIETKAM, OMMCAHHBIX
HaMH [pU W3y4eHUH (eTabHON MeueHU KPBICH [3], TaKKe SABNAIOTCS aloNTO3HBIMH.
OT0  mnpeanosiokeHue, B ONPEIEJCHHONW CTEMEHH, TMOATBEPXKAAIOTCS KAk
JUTEpaTYpHBIMHU AaHHBIMK O ToM, uto L' ecth mHmykTop amomnro3a [6, 10], Tak u
aHaIM30M pe3ynbraToB @ununnoBoit U ap. [5], koTopele u3yyanu Bosaeiicteue LI
Ha TenaToLMTBl MEYCHW HEe B HANpaBJEHWM aronTo3a, a B OTHOLICHHE SKCIIPECCHM
PA3NMYHBIX KJIETOYHBIX OHKOreHOB. MMM yCTaHOBNEHO, 4TO B MeEpBbIE MHUHYTHI M
Yackl rocsie BBeAeHUs cybneranbHbix 103 LII' B neyeHn Habioaetcs sKcnpeccus
NPOTOOHKOreHOB c-fos, c-myc M omyxoseBoro cynpeccopa p53. B To xe Bpems
U3BECTHO, 4TO c-fos u c-myc obGnajgator kak MuroreHHeiMu [8,9], Tak u
TpOarnonTOreHHBIMU cBocTBaMu [13, 14], a omyxoneBslii cynpeccop p53 sBiseTcs
MHIYKTOpOM anonrosa [7,16]. CnemoBaTenbHO, MOJYYEHHBIE HAMH pE3YJbLTATHI
SABIISIOTCS MOP(OJIOrHYECKUM OTPAXKEHHEM TOTO, YTO MPOTOOHKOreHHI c-fos u c-myc,
a Takoke p53 BOBJIEUEHBI B Mpoliece anonTto3a, a “dark cells” XapMoHa, coracHo Mx
MOp(OJIOTMYECKUM NPHU3HAKaM, OTHOCSTCS K arlONTO3HBIM KJIETKAM M OTPaXaioT
OJIHY M3 CTaMi NPOrpaMMUPOBAHHOM IHOENH KIIETKH.

H3yuenune ynbTpaTOHKHX CPE30B renaTtouuToB mocie BosaeiicTsus LI mokasano,
YTO TKaHb MEYEHH MOAOTBITHBIX KPBIC COAEPIKUT arONTO3UCHBIE KJIETKH HA Pa3HbIX
cranusx anonrosuca. Ha Puc. 1 r npeacraeneH ABysAepHBIi renaTtouur, no cBoei
YJIBTPACTPYKTYpE COOTBETCTBYIOIMI KJIETKaM Ha HayalbHOM cTaauil anonTosa.
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Puc. 1. TkaHb ¥ KJIETKH MEYEHH KOHTPOJIBHBIX M MOJOMbBITHBIX KPbIC: @ — TKAHb MEYEHH KPbIC
KOHTpObHOM rpymmbl. I — renarouwr, 1 — aapo. X 900; 6 — anonTosuble renatouwts (AD),
XapaKTEpU3MPYIOLLMECs  YBEIMUECHHEM CTEeNeHH KOHJCHCALMK  sipa W Tela  KIETKH,
n3MeHeHHeM (hopMbI M BaKyosM3aLe LMTOrUIasmsl (depes 3 u. nocne Beeienus L), X 900;
B — TKaHb MEYEHHU nocie KomruiekcHoro BoszeiictBus X® u L[ anmonmo3Hble KIETKU He
Habmopatorcs. X 900; r — ABysIepHbIA renaToLyT Ha HAYaIbHOM CTamuM amnorTosa (Tmocne
pozzedicteust LII). Snpa (SI) okpyrybie ¢ HeGOMBLUIMMH MHBArMHALMAMM, XapaKTepH3yKOTCs
cnaGoii crerneHbio Maprusaumn xpomatuHa (MX); B umTOrUIasme BHAHbI Bakyosnu (B) u
uHTaKTHBIE MUTOXOHAPUH (M). X 5800; 1 — ¢hparMeHT amonTo3HOro renaroLyTa uepes 4 u
nocie Beeaenus L. Crenenb MapriHaumu Xxpomarita (MX) ¥ KOHIEHCALMH Kak pa, TaK 1
LMTOIIa3Mbl  yBeJIMYeHa; nepuHykieapHoe mnpoctpaHctBo (IIIT) pacumpeno; kaHasbla
IpaHyJISPHOTO SHAOIMIa3MaTHyeckoro petukyayma (KI'OP) npescTasienbl B BUE CIIMIILUIMXCA
ctpykTyp. X 8000; e — anonTo3HbIi renaToLMT Ha CTaauH Kapropekcuca (depes 4 u. mocre
seeaenus L. X 9200.
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Slnpa okpyrible ¢ HeGONBLIIMMH HHBArMHALMAMH, NEPUHYKIEApHOE npompaﬁ@%émﬁ
MECTaMH  yMEPEHHO paclIMpeHo, Habmojgaercss cnabas CTeNeHb MapruHaluu
XpOMaTHHA, SAPHILIKM, B OCHOBHOM, JHWcHepcHel. Ha 3Toll craguu anonTosa
KaHa/blla TPaHyJIIPHOrO SHAOMJIA3MATHYECKOTO DPETHKYJyMa €Lle YIUIOWIEHBI, HO
0TMEYACTCsl arrloTUHALKA CBOOOMHBIX M CBS3aHHBIX puGocoMm. B nurommasme
BU/IHBI BAKyOJIM ¥ MUTOXOHJPHH; CTPYKTYpa MOCJIEAHBIX MPAKTHIECKH COXpaHeHa. B
MaTpUKCE MHUTOXOHJpPHWIA OTYETIMBO BMIHBI KPUCTHL. B mpouecce anonrosa crenens
KOHJICHCALIMH sIIpa W LIMTOILIA3MBI, a TaKXkKe Gopma KJIETOK 3HAUUTEILHO H3MEHSIETCS.
Habmonaercs  yBenuuenue crTeneHM MapruHalWM XpOMAaTMHA M PACLUHPEHHE
NEPUHYKJICAPHOTO MpPOCTPaHCTBA. B LuTONnnazmMe pe3ko yMeHbLIAaeTcs KOJMYECTBO
CBOOOIHBIX M CBA3aHHBIX pPHGOCOM. B HEKOTOPBIX TenaToLMTaX —KaHajlbLa
TPaHYJIAPHOTO  SHIOMIA3MATHYECKOTO  PETHKYJIymMa [pPEACTABIEHBI B BHJE
CIMIUINXCS  CTPYKTYpP, YTO B JaHHOM CJIyyae BO3MOXKHO OTpaKaeT HMHTECHBHOE
NoJIaBNicHNe aHTHOMOTMKOM CHHTe3a GE/IKOB Ha LMTOILIa3MAaTHYECKHMX phGOCoMax
(Puc. 1 1). Ha nosguux crajusx anonrosuca SApo MpeTepreBaeT KapHOPEKCHC
(Puc. 1e, 2a). MHorna B TKaHM MeveHM HAGIONAIOTCS ArlONTO3HBIE TeJbld —
(hparMeHT NECTPYKTHBHOM LMTONIA3MBI, OKPY>KEHHBIH MeMOpaHoii (Puc. 2 6)

Wsyyenue mony- W yJBTPaTOHKHX CPE30B TKAHM MEYEHH KpBIC IOCIE
KomriekcHoro BosaercTeus X® u LI mokasano, 4To TKaHb MEYEHH HE COMEPIKUT
anonrosHele knetkd (Puc. 1 B). Ha Puc. 2 B, r npexncraBiena yneTpacTpykTypa
TenaToUMTOB  M0CJe BO3JAEHCTBUS OOOMX aHTHOMOTHKOB. Slapa renaTouuToB
OKPYTJIBIE, pacnpe/ie/ieHMe XpOMaTHHa B OCHOBHOM AH(}y3HOE, OJHAKO uMCIO
IBIOOK KOHIEHCHPOBAHHOTO TETEPOXPOMATHHA B HEKOTOPHIX KJIETKAX HECKOIBKO
YBE/IMYEHO, ~ OHM  COAEPXKAT  AJAPBILKH, pa3jHyaloll{ecss  pa3MepaMM  u
YIBTPAaCTPYKTYPOH; pacliMpeHue NepUHyKII€apHOro MpOCTPaHCTBa HE HAGMIOAaeTCs.
Onnako B uMTONMa3sMe BMAHO GOJIBLIOE KOJIMYECTBO MUTOXOHAPHIA C FOMOrGHHBIM
MATPUKCOM M C pa3pylIeHHbIMM KpUcTamHu. COrjacHO NUTepaTypHBIM AaHHbIM [11],
MHTOXOHIPHM  MOJOOHOW  YNbTPACTPYKTYphl ~ OTHOCATCA K  J€CTPYKTHBHBIM
opraHesiaM. Yucio MeMOpaHHBIX CTPYKTYp, CBA3aHHBIX W CBOGOAHBIX pHOOCOM B
9TUX KJIETKaX pellyllMpOBaHO, HabIOAIOTCS Pa3IHYHBIX Pa3MEpPOB JIMMHUAHBIE KaTlH,
MEXJy COCEeJHMMHU IenaTOLMTaMK OTYETIMBO BHAHBI KeJUHblEe KaHanbla. 1o cBoeii
YJIBTPACTPYKTYype 3TH KIETKM MNOJOOHBI TaKOBBIM, HaOJIOJaEMBIX HAMH IOCIE
BO3/ICHCTBHsI JIMLb TONIbKO XD [4]. CrieoBaTesbHO, PU KOMILIEKCHOM BO3IEHCTBHH
aHTUOMOTHKOB, anonTos-uuayumpyommii sdpdexr LI nomasnsercs npeasapu-
TeibHBIM BBefieHHeM X®@ M, BO3MOXKHO, MO 3TOH NMPUYMHE B TKAHW MEYEHH KPHIC
OTCYTCTBYIOT arlONTO3HbIE KJIETKH.
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Puc. 2. VbTpacTpykTypa renaroLuToB npy Bo3ieHCTBUM aHTHOHOTOKOB: @ —KJIETKA HA CTAHH
(parmenTatmm supa (D) (vepes 3 u. nocne seenenus LIN). X 16000; 6 — anorrosHoe Tenblie
— (parMeHT JeCTPYKTHBHOH UMTOIUIA3MbI, OKPYXKEHHOH MeMOpaHOi (uepes 4 w. mocre
seeniennst L), oGosnauenms Te ske. X 16000; B — ysIbTpacTpyKTypa relaTOLMTOB TOCIE
KomruiekcHoro Boszetictus X® wu LT, SAnpa (SI) okpyrible, pacripesieiende XpomaThHa
i dysHoe; aapbiuiko (SI1) yIUIOTHEHHOE, peaylMpOBaHHOE; B LIMTOILIA3ME HAGMIONAIOTCA
Jmnuansle karw (JIK) 1 mutoxouapuu (M) ¢ roMOreHHbIM MaTPHKCOM H C paspylUeHHbIMH
KPHCTaMH; MEX/Ty COCe/IHUIMHU KJIETKaMH1 BUHbI JkeTuHble KaHaibia (OKK). X 6900; r — o sxe,
4TO M Ha PHC. 2 B, OZHAKO SAPBILIKO B 3TOM Clydae KPyITHOE, CErperMpOBAHHOE, XapakTepHOe
JUTS KJIETOK 10CI1e BO3AEHCTBUS aHTHOHOTHKOB. X 9200.



Takum 06pa3om, MOxHO nonaraTh, 4to X®, eciiv He HHTMGUPYET, TO, 110 Kpaﬁﬁéﬂuw
Mepe, NPensTCTBYeT BO3HUKHOBEHMIO anONTO3HBIX KJIETOK. DTOT (akT MOXKET GBITH
HHTEPIIPETUPOBAH  CJIEAYIOIMM  00pa3oM: M3BECTHO, 4YTO  WH/yLMPOBAHHbI
Pa3TMYHBIMM TOKCHHAMM amonTo3 peanusyeTcss uepe3 MurtoxoHapuu [15]. B
npoLecce aronTo3a U3 MUTOXOHAPHI B LIMTO30Jb BBICBOOOXKAAIOTCS npoTeassl AIF
(Apoptosis Inducing Factor) u uurtoxpom C, KOTOpblE CTHMYJHDYIOT CBS3BIBAHHE
npokacnas 9 ¢ Genkom Apaf 1 (Apoptosis protease activating factor 1), B cieacTBue

- 4ero akTUBHMPYIOTCS KasHALIME Kacnasbl 3, 6,7, 4To NpuBoAMT K ¢parmentauuu JJHK

H fectpykunn knerku [1, 11]. Tlpu BosaeiictBun X®, unruburopa cunTe3a 6enkos
Ha pubocoMax MMTOXOH/pHIA, HapyiuaeTcst GyHKLUMS ¥ CTpYKTypa [4] mocneanux, B
pesysbTaTe uero, BO3MOXHO B O3THUX OpraHe/ulaX MOJABJISETCd OKOHYATeJbHbIH
cunre3 uuroxpoma C u AT®, B CBS3M C YeM He NMPOMCXOAUT MX BBICBOOOMIEHHE U3
MaTpUKCA MHTOXOHAPWA B LIMTO30Jb, @ 3TO, B CBOIO OuYepelb, GJIOKUPYET MpPOLECC
anontosa. Mcxons u3 BhIIEN3NI0KEHHOTO MOYXHO 110J1araTh, YTO [J1sl IPOrPAMMUPOBAHHOM
rH0EH KIETKH HEOOXOMMMO HATHYHE B HEll HOPMAITLHBIX MUTOXOHIPHIA.

Takum 06pa3om, Ha OCHOBAHHHM aHaJIKM3a MOJNYYEHHBIX JAHHBIX, YCTAHOBJIEHO, YTO
B pesyinbrate BozaekcTus L' ruGenpb KIeTOK MPOMUCXOIMT MO THUIY anontosa; Xd
He TOJIbKO HE CNocoOCTBYeT anonto3y [4], HO crocoGeH U NoAaBUTH BO3HUKHOBEHUE
anonTO3HBIX KJETOK, WHAyuupoBaHHelX LII'. Tak kak, npu BozgedcTBuu X0
HapywaeTcs GyHKUMs ¥ CTPYKTypa MUTOXOHADHH, a NPU KOMILIEKCHOM BO3/IeHCTBHH
X® u II' B TKaHM NeYeHH MOAABIAETCS COGCTBEHHO MPOLECC aMoNTO3a, Mbl
fnojiaraéM, 4YTO afonTo3 HEeNOCPEACTBEHHO 3aBUCUT OT HAIM4Ms B KJIETKaX
M3HaYa]bHO MHTAKTHBIX MUTOXOHIPHI.
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BJIVMAHUE JECTPYKIUWU SIAEP ILIIBA
HA KPATKOCPOYHYIO ITAMSITH

H. A. Menkaosze, O. K. Axmemenaweunu

Hayuno-uccnenoBarenbckas nabopatopust HPUKJIaJHON dbuznonorun
Guonoruyeckoro dakynerera TOmmmcckoro I'ocymapcTBeHHOr0 YHHBepCHTETa
M. Y. [ xaBaxuIBuiIn

Ipunsaro 8.05.2001

Hamu usyuasioch BJIHMSIHHe JeCTPYKIHH siiep IIBA HA KPATKOCPOUHYIO MAMSTH
HENMPSIMBIM METOAOM KJIACCHYECKHX NPOCTPAHCTBEHHBIX OTCPOYEHHBIX PeaKuuii.
Hexopst M3 MOJY4eHHBIX JAHHBIX, 3JEKTPOJHTHYECKOE HNOBPEXKICHHE BbIlIe-
YKa3aHHBIX sileP BbI3bIBAET pe3Koe YXyAIIeHHe OTCPOYEHHbIX peaKuuii, 4To
YKa3bIBaeT Ha yXy/JAlIeHHe KPATKOCPOYHOMH NAMSITH.

KiroueBble ciioBa: CEPOTOHHH, KPaTKOCPOYHasl NaMsATh, siApa Ba, NeCTPYKLHs

Kak wu3BecTHO, TepMMHasibHBIE OKOHuYaHMsi HopcaibHoro suapa tmsa (JSI) u
meauaneHoro aapa mea (MSLI) MOHOCHHANTHYECKHM MPOELMPYIOTCA Ha OTIAENbHbIE
Y4aCTKM M CJIOM HEOKOPTEKCAa M OKa3blBAlOT HA HHX KaK MEJMAaTOPHOE TaK W MOJY-
JATOPHHOE BAMAHKA. OHH B OCHOBHOM COCTOSIT U3 CEPOTOHHHEPTHYECKUX KIIETOK [13].

Onupasck Ha JMTepaTypHble JaHHBIE CEPOTOHMHEPrHYecKas CUCTeMa JOJKHA
y4acTBOBaTh B npoueccax obydeHus W mnamsatd [15,18] B MoOTHMBaUMOHHO-
SMOUMOHaNBHOM cdepe [2, 12], UMPKafHBIX PUTMaX, B LMKJIE CHa U GOAPCTBOBAHUS
[11], B arpeccuBHBIX M CyOMHMCCHBHBIX MOBeAeHHAX [7], B McCleJ0BATENbCKO-
OpUEHTHPOBOYHBIX peakuusax [18, 17], B nokomouuu [15, 14] u B popmupoBanuu
JIENPECCUBHOrO cocTostHus [12, 16].
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Bocxonsmue skcrparanamuyeckue npoexkuuu JAIL u MSIL B cmpoH?%b'pﬂJ
OonbluMx TMoOMymwapuit ¥ WX NPUPOJA HA TIEPENHMI IaH BBIABMraeT BOTIPOCHI
0COGEHHOCTH OpraHu3alyK M (yHKLMOHUPOBAHMS KOPBI GOMBLINX NoJTylapuii, a B
YaCTHOCTH OTPE/ENICHHE UX POJIM B MHTETPATHBHOMN JEATENBHOCTH FOJIOBHOIO MO3Ta.

Hcxons w3 BhllleyKa3saHHOTO, LENbIO Hallel paGOTHl GBLIO M3ydyeHHe BIAMSHHA
nectpykuuu JISII u MALL Ha KpaTKOCpOUHYIO NaMSTh.

MATEPHAJI U METOJbI

OnbITbl NPOBOAMIMCE Ha MOJIOBO3PENBIX GENbIX 1aGOPATOPHBIX KPHICAX OOOMX
T0JIOB, BEC KOTOPBIX BapbupoBai ot 260 1o 280 r.

Jlns  onpefeNneHus  MOTMBALMOHHO-3MOLWMOHANbHOH — Cepbl,  MHIMBHIYAJIbHbIX
0coGeHHOCTel M 151 M0/GOpa MX B SKCTIEPUMEHT HCTIOB30BAICA TECT “OTKPHITOTO HoAs”
(OI). Ha ocHOBe mapameTpoB TMOBENCHHS JKMBOTHBIX COCTABANACH STOrPAMMA
WHIMBUYaIbHO JUISl K&XKIOTO )KMBOTHOTO Kak 710 noBpesxaenus IS u MALLL, Tak u
nocne nospexzeHus. OOpaboTka 3TOrpaMM MPOM3BOAMIACH METOIOM BapHALMOHHON
CTAaTUCTHKHU C UCTIONb30BAHNEM #-KpuTepHsi CThIOJEHTA.

Jns m3yueHHs KpaKTKOCPOYHOM INAMATH MCTMONB30BANCA HENpsMOil  MeTof
KJIACCHYECKHX NPOCTPAHCTBEHHBIX OTCPOYCHHBIX PEAKLIHA.

Ipu rectuposanny B T-06pasHoM aGMpuHTE MOCE JAUCKPUMMHALIAK 3BYKOBBIX
pasapaxurened (ton 150 T’ M cepus enuKOB), YCTaHABIMBAIH MaKCUMyM
OTCPOYKM JUIA  K&XJOTO MCIBITBIBAEMOIO KMBOTHOr0. MaKCHMyMOM OTCpPOYKH
CUMTAJIC MHTEPBAJl BPEMEHH, B KOTOPOM >KMBOTHOE MPABUIILHO PEINANO MOCTABJIEH-
Hyio 3anady B 90% npo6. B nenp nasanock 10 npo6. MexnpoGHbiii nuTepBan B TpH
pasa MpeBOCXOoaus Bpems OTCpouku. [locne ycraHoBneHMs: MakCMMyma OTCpPOYKH
CTEPEOTAKCHYECKUMH M DJIEKTPOJIMTUYECKUMH METOJaMH MPOMCXONMIO Guiate-
pajibHOE MOBPEXKIECHHUE BBIIIEOTMEUEHHBIX siiep. [Tocie uero HabmoaNu U3MeHeHHs
YCTaHOBJIEHHOH — OTCPOUKM. bBunarepanbhas —Koaryisuus —OTMEYEHHBIX — sziep
OCYIECTBIIANACH CMELHAIbHBIM TPUOOPOM MOCTOSIHHOTO Toka Thna ATII-33, ¢
MOMOILBIO KOTOPOTO Yepe3 MaKpodJIEKTpO/| MporycKaum Tok 1,5 MKA B Teuenue 20 cek,
YTO BBI3BIBAJIO SIPKOBBIPAXKEHHDIH HEKPO3 OTMEUYEHHBIX CTPYKTYP.



PE3YJIBTATBI U UX OBCYXXJIEHUE

Hano otmeruth TOT (hakt. uro B OIl nmpoucXommno He TOJBKO ONpejelieHKe
MOTHBALIMOHHO-3MOLIMOHANILHBIX M MHAWMBUIYaJIbHBIX OCOOEHHOCTEH HCIBITYEMbIX
KMBOTHBIX, HO M TpEBapUTEHbIH NOoA0Op TeX >KMBOTHBIX, KOTOpbIE OTJIHYAINUCh
BEICOKMM YPOBHEM OOYy4eHHMs, TaK KaK UCXOAs M3 JIMTepaTypHbIX AaHHbBIX [3, 9], Te
KMBOTHBIE, KOTOpbI€ B OTKPHITOM TMOJIE OTJMYAIOTCSH BBHICOKHM YPOBHEM JIBH-
raTeJbHBEIX M OPUEHTHPOBOYHO-MCCIIENOBATEIbCKUX PEaKLHMi, TakkKe MNpOSBISIOT
Xopowuii ypoBeHb OOy4eHHs, YTO MOATBEPXAAETCS W HALUMMH JKCIIEPUMEHTAMH.
lIMeHHO Ha TAaKMX OJKMBOTHBIX ONpEIENSIM MaKCUMYyM OTCPOYKH, CpeJHHH
nokasaresib kotoporo 6b11 paBen 30-35.

OKCHEpUMEHTBl 0Ka3alu, 4TO mnpu TecTUpoBaHud B OIl y >KHBOTHHX C
nopesxaeHeiMu JIAIL n MSLI, kak B OTAEABHOCTH, TaK W OJHOBPEMEHHO,
0TMEYAOCh PE3KOE TOBBILIEHHE MABMraTeJbHOM AaKTHBHOCTH [0 CPAaBHEHHIO C
noKasaTe/IiMM  OTUX JK€ JKMBOTHBIX 10 MOBPEXACHHs siaep.BreiieormeueHHoe
HaXOJMTCS B COOTBETCTBMHM C JIMTEPAaTYpHBIMHU AaHHBIMU [1, 5, 8], mo kortopeim
NOBBILIEHHAs JBUraTe/IbHAs aKTHMBHOCTb JKMBOTHBIX BbI3BaHa HaM4MeM GOJBIIOTO
KOJIMYECTBA HOpaJpEeHalMHa B KOpEe W, HAMPOTUB, HU3KMUM YpOBHEM cepoToHHHa. [1o
nannbiM Ilyranesa u Xaprmana [10] pectpykuus IS, B KOTOPOM pacronokeHbl
TeJa CEPOTOHMHEPrHYECKMX HEHMpPOHOB, BBI3BIBACT AKTHBALMIO [JIBUraTeNIbHBIX
peakuuii ¥ MOBHIIAET PEaKTUBHOCTh JKMBOTHBIX Ha HeoObIuHbIE paszapaxurenu. [1o
['pomoBoii [6] dapmakonoruueckast CTUMYJISLMS CEPOTOHHHEPrHYECKOW CHCTEMBbl
BBI3BIBAET MOJABJIEHHE JBUIaTEJIbHONW AKTMBHOCTH JXMBOTHBIX, MOHWKAET ypPOBEHb
5MOLIMOHANIBHO-CTPECCOBBIX PEAKIMii, YTO COMPOBOXIACTCS MPOICHHEM IepHoJia CHa,
a CHCTEMHOE BBEJICHHE TpEJIIIECTBEHHNKAa CepOTOHMHA S-okcutpunrodana [11] wian
JOKaNlbHas UHBEKLMA CEPOTOHMHA B TMMIOKaMIl [4], BI3bIBAaeT 0OJerdeHHe MpoLeccoB
BHYTPEHHETO TOPMOXKEHHSI.

Wraxk, cpaBHEHHE 3TOrpaMM >KMBOTHBIX C MOBPEMXIEHHBIMU SIIPAMH ILIBA, C 3TOTpam-
MaMH TeX K€ YKMBOTHBIX JIO MOBPEXICHHS, JaeT BOBMOXKHOCTb CENATh 3aKIIOYEHHE O
TOM, YTO KMBOTHBIE C TMOBPEXJIEHHBIMU SAPAMU LUBA SIBHO CTAHOBSTCS TMIEPKUHETH-
YECKHMH, 4TO OCOOEHHO SIPKO BBIPAKEHO MPH OAHOBpeMeHHOM roBpexaeHnd JISILL n MSLLL

[NpoTuBononosHeie naHHbIe ObLIM OOHApYXeHbI HaMH [1] NPH MOBPEXIEHUSX CHHETO
natHa (CIT) y kuBoTHBIX. OHM OTIMYAIMCh PE3KMM TOHIKEHHEM JIBUIATE/IbHOM
aKTMBHOCTH (o/MrokuHesueil). Hano oTMeTHTs 1 T 0GCTOATENBCTBO, YTO Y HKMBOTHBIX C
NOBPEXKAEHHBIMH  SIIpaMKM  1IBA Ha ()OHE BBILIEOTMEYEHHOM TMIEPKUHETHKH pPe3KO
YMEHBLIAIMCH OPHMEHTHPOBOYHO-HCCIIEA0BATEIIBCKHIE PEaKLIMH.
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Kak otmeuanoch panee, y HHTaKTHBIX JKHBOTHBIX MAKCHMYM OTCPOYKH 6&3’}5%&14
30-35 cek, a nospexaenue AL u MALLL kak B OT/EJIBHOCTH, TaK U OJJHOBPEMEHHO,
PE3KO yMEHBLIANIO OTMEYCHHBIN MoKa3aTesb. B uactHocTH, npu nospeskaenun JIS1I
MaKkcuMyM oTcpouku oT 30-35 cek, ymeHbuancs 10 10 cek, a Npu NOBpexX/eHHUI
ML — no 5 cek. Tpu onHOBpeMEHHOM GUIaTEPaTbHOM MOBPEXKACHUH 0GOMX a1ep
MaKCHMYM OTCpOuKH Obln B mpeaenax 0-5 cek, 4To M0 HalueMy MHEHHIO yKa3bBaeT
Ha 3HAYMTE/ILHYIO POJIb OTHUX AEP B MPOLECCE BOCHPHSTHA W nepepaboTki
GHOI0rHYeCKH 3HAUNMBIX CEHCOPHBIX MH(pOpPMALHii.

Pasnnua orcpoukn mexny JALU- n MSLL-noBpeskaeHHBIX KpBIC, O Halemy
MHEHHIO, BbI3BAHA aHATOMHYECKUM pacronoxenueM ML, Tak kak Tpek s1eKTposa
MHIUIaHTaUMK U nocnenytoten koarynauuu ML npoxonur Ha JISII 1 BbI3bIBaET
TaKKe ero NoBpexkICHHUE.

CpaBHMBAs MHTAKTHBIX KMBOTHBIX C KMBOTHBIMH, Y KOTOPBIX MOBPEXKICHBI anpa
wBa, HalIIO/Ia€TCs PE3KOE YMEHBLICHHE JIATEHTHOTO NepHoja B MOGEKKe K
KOpMyLIKaM. YXy/lleHa peakiys BO3BPalleHHs )KUBOTHOTO B CTAPTOBOE OTAE/IEHHE,
YTO 0COGEHHO XOpOWO GBLNO BEIPXEHO MPH OIMOOUYHBIX PEAKLMSIX, KOTHA He
MPOMCXOJMIIO  TMOJKPEIUICHHe  KMBOTHOro — muueil. [lpu  BMelnaTesnbcTse
OKCNEPUMEHTATOpa JUIsl BO3BPALIEHHMs KMBOTHOTO B CTAPTOBBIM OTAEN MMENO MECTO
TNPOSIBJIEHUE arPECCUBHOCTH CO CTOPOHBI dKMBOTHOTO.

B oTiMume OT MHTAKTHBIX JKMBOTHBIX, KOTOPbIE B MEPHOI OTCPOUKM OTIHYATHCH
BBICOKOH KOHLEHTpaLMeli BHUMaHHMs, Ha YTO YacTO yKasblBaja Jake cama rosa ux
TeNa B HANpaBJIEHWH K KOPMYLUKE, XXMBOTHBIE C MOBPEXKICHHBIMM SpaMM 11IBa Ha
(one ycunenHoii JBUraTeIbHON aKTMBHOCTH CTapaiuch 0CBOGOAUTCS U3 CTapTOBOIO
OTZeNa NTaGUPHHTA, UTO MELLAIO UM COCPENOTOUHTHCS.

Ha ocHoBe anannsa skcrniepuMEHTaNIbHEIX JaHHBIX MOMKHO MPUATH K CIELyIOLIM
BBIBOJIAM:

1. Tpu nOBpexaeHUH Aep 1Ba BO3HUKAET Ae(DUUUT KOHUEHTPALMHE BHUMAHNS;

2. TloBpeskeHHe OTMEUYEHHBIX SAep MOHMKAET CIOCOGHOCTD acCOLHALMU MExY
YCJIOBHBIM ¥ 6€3YCIIOBHBIM pa3ipaXKHTeIAMH;

3. TloBblmeHHe NOKOMOTOPHON aKTMBHOCTH BBI3BIBAET M3GBITOUHOE MOBE/IEHNE
JKUBOTHOTO, YTO MOXXHO WHTEPNPETUPOBATh KaK HapyIIEHHE KOMHMTHBHO-9MO-
LIMOHAIbHBIX B3aMMOOTHOLICHHIA;

4. VYXyauwenue namsTv y XMBOTHBIX C Pa3pyIIEHHBIMM SIPaMM LIBA JOJDKHO ObITh
BbI3BAHO HapyIlIeHWEM GanaHca HeHpOMEIMaTOpOB B HEOKOPTEKCE, TAK KaK MOHIKEHHe
(YHKLMM  CEPOTOHMHEPrUYeCKOl CHCTEMbl BBI3BIBAET AKTHBALMIO KaTeXOlaMUHepry-
YECKHX CHCTEM, KOTOPbIE MEXTY CO60I0 HAXOASTCS B PELIMNPOKHBIX B3aMMOOTHOLLICHUSX;
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5. loBpexnenune sinep OTpUUATENBHBIM 00pa3oM JeliCTBYeT Ha peanusailifio
patee BbIpabOTaHHBIX YCJIOBHBIX pedIeKcOB;

6. V IKMBOTHBIX C MOBPEKACHHBIMM $ADaMM 1IBA HA (JOHE TOBBILIEHHO
CMOHTAHHOH JBUraTeJbHOH aKTHUBHOCTH HMEET MeCTO AeMUMT KOHUEHTpalmH
BHUMaHUsA. Takue >KMBOTHBIE CTAHOBATCA JIErKO OTBIeKaeMbIMH. Takum oGpasoM,
TOBBILIEHBIC KOJIMYECTBA HEMPABUIIBHBIX PEAKLIMH BBI3BAHO HE CTOJIBKO yXY/ILIEHHEM
npolecca 3allOMHHAHUS, CKOJIBKO A€(QULUMTOM KOHLEHTPaLUMH BHUMAHHMS, XOTS He
HMCKJIIOHAETCs YXyALICHHE CaMOTO MPOLECCa 3aTIOMHHAHMSI, YTO SIBJISAETCS MPEIMETOM
HALIKX MOC/IEAYIOIHUX HCCIe0BaHUIA.
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In the scope of this project 20 starter strains have been studied. The starters were
collected from matsoni of 13 villages and towns in Georgia, which were
manufactured domestically according to the traditional folk method. The strains
isolated from these starters have been identified according to the traditional
microbiology methods along with the modern genetic and molecular biology
techniques, such as PCR amplification and sequencing of the region between the
16S-23S rRNA genes (spacer region). Special identification of the matsoni
components responsible for taste and probiotic properties has been accomplished. It
was shown that the domestic matsoni samples are composed of an altered number of
the diverse microorganisms. To provide stable taste, texture and high quality of the
traditional Caucasian product it is necessary to develop a standard matsoni starter.

Key words: lactic acid, matsoni, cultures, Caucasus

Matsoni is a Caucasian Yogurt-like product. In 60’s and 70’s when microbial
identification was based on traditional microbiology methods Matsoni was equated to
Bulgarian yogurt, which is composed of Lb. delbrieckii ssp. bulgaricus (i.e Lb. bulgaricus)
and St. thermophilus. (with the 1:1 ratio) [1]. The goal of the present study was to
accomplish a precise identification through application of the modern genetic methodology.



92 7
MATERIALS AND METHODS S

The members of the genus Lactobacillus are gram-positive organisms that belong
to the general category of lactic acid bacteria. Most of them are used in manufacture
of fermented food [2]. Interest in lactobacilli has been stimulated in recent years by
the use of these bacteria in products that are claimed to confer health benefits on the
consumer (probiotics) [3]. The identification of Lactobacillus isolates by phenotypic
methods is difficult. In general 17 phenotypic tests are required to identify a
Lactobacillus isolate accurately to the special level [4].

Nucleotide base sequence of Lactobacillus 16S ribosomal DNA (rDNA) provide
an accurate basis for phylogenetic analysis and identification [5, 6]. The sequence
obtained from an isolate can be compared to those of Lactobacillus species held in
data banks. Although the species-specific sequences are contained on the first half of
the 16 S rRNA gene (V1-V3 region), identification is more accurate if the whole gene
is sequenced [7]. This means that about 1,5 kb of DNA would have to be sequenced.
According to a number of studies [8] the DNA sequence between the 16S and 23 §
genes of lactobacilli is hypervariable. This intergenic spacer region is about 200 basis
in length if rRNA genes are absent (small spacer sequence) [9]. The 16 S-23S spacer
sequences of lactobacilli are sufficiently species specific for the derivation of PCR
primers that can be used to identify Lactobacillus species [9,10]. We have sequenced
16S-23S small spacer regions of Lactobacillus isolates from Matsoni and compared
them to the sequence of type cultures and other valid strains recorded in the GenBank
(National Center for Biotechnology Information, Bethesda, MD).

RESULTS AND DISCUSSION

The 34 Matsoni isolates were used in this study. They were determined to belong
to the genus Lactobacillus by culture on Rogosa SL agar (Difco), Gram stain
appearance, catalase test, and determination of fermentation products by gas-liquid
chromatography [6]. 16S-23S intergenic spacer region from each isolate was
amplified by using primers [10] (Table 1). These primers were then annealed to
conserved regions of the 16S and 23S genes. Oligonucleotide primers used to
amplifying the 16S-23S rRNA gene spacer region were selected from conserved
regions flanking the spacer. If the PCR product analysed with agarose gel
electrophoresis was found to contain different sizes of DNA fragments, the main



product, a fragment of about 0,5-0,6 kb, was excised from the gel and purified ‘with'a
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QIAquick gel extraction kit (Qiagen). This DNA was used as template in a second
round of PCR. The amplification product was then purified with QIAquick PCR
purification kit and used for sequencing.

Table 1
Specific spacer sequences for certain lactic acid bacteria
5
. . =| & |E
E Species Sequence E" ; -§
£ “IN-Ar
Del  Lb. delbrueckii ~ ACGGATGGATGGAGAGCA 19 >>> 16
Dell  Lb. delbrueckii ~ GCAAGTTTGTTCTTTCGAACTC 22 < 23
Casl  Lb.casei CAGACTGAAAGTCTGACGG 19 >>> 16
Casll  Lb.casei GTACTGACTTGCGTCAGCGG 20 < 23
Acl  Lb.acidophilus TCTAAGGAAGCGAAGGAT 18 >>> 16’
Acll  Lb.acidophilus CTCTTCTCGGTCGCTCTA 18 < 23
Hel  Lb.helveticus GAAGTGATGGAGAGTAGAGATA 22 >>> 16
Hell  Lb.helveticus CTCTTCTCGGTCGCCTTG 18 < 23’
Thl  Str.thermophilus ACGGAATGTACTTGAGTTTC 20 >>> 16’
ThIl  Str.thermophilus TTTGGCCTTTCGACCTAAC 19 < 23

The sequence has been analyzed and compared with analogous sequences of the
reference LAB strains in GenBank: Lb. delbrueckii ATCC 15808, LB. delbrueckii
LKT, Lb. delbrueckii LT4, Lb. casei ATCC 27 092, Lb. casei A-1, Lb. acidophilus
ATCC4356, Lb. helveticus ATCC 15009, Lc. lactis F7/2, Str. thremophilus ATCC
19987. A similarity of 97,5% or greater was considered to provide identification. The

results are summarized in Table 2. It is obvious that the microbial structure of

matsoni samples is rather diverse. For example, sample N 5 from the v. Bakuriani

contained Lb. delbrueckii ssp. lactis and Str. thermophilus, while the sample N3 from

the same village carried a combination of Lb. casei ssp. casei, Lb. acidophilus and

Str. thermophilus. Special interest attracts a consortium isolated from the sample N19
from v. Manglisi, which was constructed from Lb. acidophilus and Str. thermophilus.

Interestingly, although the above mentioned strain N 1901 of Lb. acidophilus from v.
Manglisi revealed a weak relatedness with the Ac I primer (40%), its DNA locus
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sequence of 23 nucleotides is was absolutely identical (100%) to the 16S-23S
sequence (TCTAAGGAATATTACGGAGACTA) of the strain N 311 isolated from
the sample N3 from the v. Bakuriani.

Table 2

Lactobacillus isolates identified on the basis of percent similarity to 16S-23S
Small spacer region sequences in GenBank

Isolates Source Species % similarity | Species
identification of 16S-23S identification
on 16S-23S sequence to | based on API test
sequence that of refe- | results
rence strains
in GenBank
B2,B200 | Bakuriani-2 | Lb. delbrueckii | 100,0 Lb-icelbmteckyi
ssp. lactis
B46 Bakuriani-4 | Lb. delbrueckii | 100,0 Toadelbmeckn
ssp. lactis
53 Bakuriani -5 | Lb. delbrueckii | 100,0 bk gelbmzekn
ssp. lactis
191 Manglisi | Lb. delbrueckii | 100,0 b Tk
ssp. lactis
B312 Bakuriani-3 | Lb. casei 100,0 Lb. casei ssp. casei
1951 Manglisi Str. thermophilus | 90,0 Str. thermophilus
2311,2352 | Oni Str. thermophilus | 100, 0 Str. thermophilus
35 Bakuriani-3 | Str. thermophilus | 100, 0 Str. thermophilus
51 Bakuriani-5 | Str. thermophilus | 100, 0 Str. thermophilus

All above mentioned demonstrates that the domestic matsoni starters are
spontaneous. According to obtained results it is possible to conclude that naturally
occurring matsoni samples necessarily contain two main components: Lb. delbrueckii
ssp. lactis and Str. thermophilus, which makes it different from the Bulgarian yogurt.
It is obvious that the industrially manufactured products are non-standard as well,
since usually the samples purchased on the free market are used as the starters. Thus,
for provision of a high quality and stable properties of the natural product it is
necessary to construct a standard starter.
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POJIb AIIOIITO3A B PAHHEM ®A3E PETEHEPALIMM
NEYEHHA KPBICBI

3.JI. Mukaosze, T.I. Mamayaweunu

Towmicckuii rocyapcTBeHHbIA yHUBepCHTeT UM. . A. JDKaBaxuIBAIH, (aKyIbTeT
OMOJIOTHH ¥ METUITMHBI

IMpunsro 9.04.2001

Mopdoaornyeckumn u OGHOXHMHYECKHM MeTOJaMH OblLIa H3yYeHa TKaHbL
HeYeHH B PA3jIHYHbIE CPOKH IOCJIe YACTHYHOI renaT’kToMuu. Bouio ycranosieno,
4TO BO BCE H3YYEHHbIE CPOKHM OCTABIIASICH NeYeHb CONEP/KHT ANONTO3HbIE KJIETKH.
Yucsio u creneHb KJIETOYHBIX AECTPYKUHIl yBeJIHYHBAETCH MO Mepe HAPACTAHHS
nocronepauHonHoro Bpemend. Ha ocHoBanumm aHanmsa coGCTBeHHBIX Mopdo-
JIOTHYECKHX H JIMTepaTypHbIX AaHHbIX [14,18,19,23], orHocuTesILHO MOJIe-
KYJSIPHBIX NPOLECCOB, HMEWIIHX MeCcTO B paHHeil ¢a3e pereHepauuM INeYeHH,
BBICKA3aHO NPEANOJIokKeHHe, YTO IKCIPEeCCHsI MPOTOOHKOIeHOB c-jun, c-fos u c-myc,
00.1a12I0IHX TAKKe H NPOANONTO3HBIMH CBONCTBAMM, B NePBble MHHYTHI H YaCh
nocjie YACTHYHOH remaTdKTOMHH, CBSI3aHA C MNPOIECCAMH, NPOTEKAIOMIMMH B
renaTouMTaXx, KOMMHTHPOBAHHBIX K AaNONTO3y K MOMEHTY pe3eKuun. Mpl
[noJiaraemM, 4To, B paHHHH OTBeT HA YACTHYHYIO reNaTIKTOMHIO, BOBJIEYEHbI MeHbI,
IKCNpeccHpyemMble B amonTo3HbIX kjeTkax. Ilpeamonaraercst Takske, 4To B mpo-
necce anoNTO3a KJETKA MOKeT CHHTe3HPOBATh HOBbIe 0eJIKH, KOTOpbIe Yepe3 6-8 u.
nocjie  remaTdkKTOMHH, B OCTABIUHXCH MHTAKTHBIX TreNaTOUMTAX  MOrYT
CH0CO0CTBOBATL IKCHPECCHH NMPOTOOHKOreHoB c-fos W c-myc, BO3MOXKHO M c-jun,
KOTOPBbIE B 3TOM CJIy4Yae PeaiH3yIoT y2Ke CBOH MHTOT€HHbIE CBOMCTBA.

KuroueBbie cioBa: aronTo3, YaCTH4YHas rernaTdkToOMUs, MPOTOOHKOT€HbI
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ATIONTO3 — MPOrPaMMUPOBAHHASA THOENb KIETOK, B TeUEHHe MOCTEMHUX 25-TH et
ABJIAETCS OJJHUM U3 Haubosiee U3yyaeMbIM (EHOMEHOM GHONIOTUH, YTO 0BYCIIOBIEH)
GbyHKumel 3Toro 6a3MCHOr0 HU3MOIOrUYECKOro MpoLecca, KOTopas, 3aKiIouaeTcs B
AKTMBHOM CaMOpa3pyIIEHWH WM «CYMUM/E» MOBPEXIAEHHBIX, BPEAHBIX WM MPOCTO
HEHYXXHbIX OpraHu3My kJjerok [17].

bnaropaps BBICOKO CTerneHn WHYLMPYEMOCTH arnonTo3a KaK
(bu3HONOrHYeCKMMH aKTHBATOPAMH, TAK H Pa3iMYHbIMH LIATOTOKCUHAMH, B U3Y4EHHH
9TOr0 MpOLECcCa JOCTHIHYThl 3HAUWTEJbHbIE yCrexu. Tak yYCTaHOBJIEHO, UTO Ha
TePMHUHANBHON  cTaguu  amonto3a  mouekyasl JIHK  sgpa  npereprnesaior
YHOPSIOYEHHYIO JIerpajauuio Ha QparMentsl, coxepxkamue 180-200 m.u. [25].
OGHapy:eHo, YTO B peaju3alliy anonTo3a KIKYEBYIO POJIb MIPAlOT LIMCTEHHOBHIC
NpoTeasbl — Kacnasbl, PaclIETVIAIOIME CBOM CyOCTpaThl M0 OCTATKaM acnapTaToBOi
kucnoTel. Cpein Kacnas BhIJIENEHbl Kacnasbl-HHALMATOPB 2, 8, 9, aKTUBMpYlouHe
Kacnaspl-3heKTophl MM KasHsLKMe Kacnasbl 3, 6, 7, KOTOpbIE M PaCLIETUIAIOT TaKHe
KJIIOueBble CyOCTpaThl KJIETKH Kak OeJKH LIMTOCKeseTa KIETKH, SAEpHbIE JIaMHUHbI 1
JIHK sapa. Anonto3 MoxkeT ObITh peain30oBaH ABYMSI Pa3iM4YHBIMM CHIHANbLHBIMH
MyTAMu: | — yepe3 HemocpeCTBEHHYIO CBsA3b KuiulepHbIX Mosiekyn (TNF-o, FASL u ap.)
CO CBOMMHM pELENTOPaMM HAa MOBEPXHOCTU KJIETOK-MHUIUEHEN, Tpv  5TOM
aktuBupyeTcs npokacnasza 8; u II — yepe3 pa3nnMyHble LWUTOTOKCHHBI M CTPECCH,
MHIyLMpylolue rubenb KIETKM uepe3 aKTMBALMIO Mpokacnassl 9 [2, 24].
VCTaHOB/IEHO TaKKe, YTO B MPOLIECC aMONTO3a BOBJIECYEHBI IPOTOOHKONEHbI C-MYC, C-
jun, c-fos, o6najatompe Kak MUTOTGHHBIMH, TaK M MPOANONTOTHYECKUMH
ceoifictBamu [11, 12, 21, 27], a Takke omyXoJeBblii cympeccop p53, MHAYKTOp
anonrosa [28]. M3 nuTepaTypHBIX JaHHBIX TaKXKe HM3BECTHO, YTO BCKOpE MOCHE
yactiyHoi  remarakrommn  (UI), B  ocraBuweiics neyenu  nHabGmomaerci
TPAaHCKPHILMOHHAS aKTUBHOCTbL TeHOB c-fos, c-jun M c-myc, TPaHCKPHUNTHI KOTOPHIX
K 6-8 yacy aKTMBMpYIOT IeHbl p53, c-ras W Apyrue KOMIOHEHTBl HEOOXOIUMBIE i
cuntesa JIHK, naunnaromerocs Ha 12-16 4 nocne UI" [14]. Hetpyano 3ameTuts, uto
v B paHHel (ase pereHepalyu, M B MPOLECCE AMONTO3a OTMEYAETCS IKCMPECCHs
OJIHMX W TEX JK€ NPOTOOHKOreHoB. OJIHAKO, JaHHbIE OTHOCHUTEBLHO POJIM arorTo3a B
paHHei (aze pereHepalli B IOCTYITHOM HaM JIMTEPATYpE OTCYTCTBYIOT.

[lpy  MHOTOYMCIEHHOCTM  JIMTEPATYPHBIX  JAHHBIX, OTP@KAIOLMX  MHAMHKY
MOJIEKYJIAPHBIX COOBITHI, MMEIOIMX MECTO MpH aromnTo3e, paHHHWe MOopdosorvyeckye
NpU3HAKK roceiHero kak v 30 neT Hasazn M 1o ceii IeHb He YCTaHOBJIEHbI. Bosee Toro,
pan aBTopos [16, 20] cuuTaet, YTO paHHUMH U HauGOsIEe OTIIMYMTELHBIMH MPU3HAKAMHU
arnonTosa sBJseTCs KOHACHcaLMs M (hparMeHTaLys sapa.



KpBIC B pa3jiM4Hble CPOKW 3MOpHOreHe3a Obla BBISBICHA MOMYJISLKMA OTMUPAFOLIMX
KJIETOK M ONKWCaHa JMHAMMKAa HAapacTaHWs [JECTPYKUMM OT HayalbHBIX 10
TepMUHANbHOM cTaaui [4]. HauGonee paHHMMM MpW3HAaKamu anonTo3a, COrIAacHO
COOCTBEHHBIM HAGMIONEHUAM, SIBISIOTCS ArrIiOTHHALMS PUGOCOM Ha LMCTEpHAX
TpaHyJIsIPHOM SHIOMIA3MaTHYECKOH CeTH, U3MEHEHHe GOPMBI KJIETKH, MOCTENEHHOE
YBE/IMYCHUE CTETIEHH KOH/IEHCALMU U 00pa3oBaHHE Pa3/IMYHBIX PA3MEPOB BBIPOCTOB
LMTOMIa3Mbl, TPOHMKAIOWMX B MEXKJIETOYHOE MPOCTPAHCTBO COCEAHMX KIIETOK.
Knetkn mono6woi#i Mopgonornn ussectHsl B nurepatype kak “dark cell” xors
HEKOTOpbI€ aBTOPbl HE OTHOCHT HMX amnonTo3HbiM Kietkam [15]. Omnako, aHanus
nutepatypHbIX [8] u coOcTBEHHBIX MOPGHONOrHYECKHX JAHHBIX, MOJNY4EHHBIX MpH
M3yYCHHH BO3/ICHCTBHUS amnoNnTO3-UHAYLMPYIOLIEro LMKJIOreKCUMUIA HA KJIETKH
neveHu Kpbic [3], mo3BonAT cuuTathk, 4TO KieTkd nogoGHeie “dark cell” Xapmona
[15] sBAsitoTCS OJHO# U3 CTaauMii anonTo3a.

B 3T0}i CBSI3M LENBIO HACTOAILIETO MCCIIEI0BAHMSI SIBIISIETCS: MOP(OIOTrHYECKMMH (T10JTy-
M YJbTPAaTOHKHE Cpe3bl) M OHOXMMHYECKMM (MpoTouHas (uoopecueHTHas uuTodo-
TOMETPHH) METOJIAMH BBIIBUTh HAJIMYKE arlONTO3HBIX KJIETOK B TKaHHU neveny nocie U, u
Ha OCHOBaHMMM COOCTBEHHBIX M JIMTEPATYPHBIX IAHHBIX, MO MEPE BO3MOXKHOCTH,
ONPE/ENIUTE POJIb ANOIITO3a B MPOLECCaX MMEIOLIMX MECTO B paHHEH (hase pereHepaumu.

MATEPHAJI U METOBI

O6bekToM Hcene0Banus cityxuu 6essle Gecriopoansie kpbichl (90-110 rp). Tox
3(MPHBIM HAPKO30M Y JKMBOTHEIX ObLiIa yHaneHa yacTb neuenu (1/3). Uepes 45 mum,
2,3,4,6,8, 9, 10 u 12 yacoB mnocijie renaTdoKTOMUM, a TAKKE Yy KOHTPOJIBHBIX
XKMBOTHBIX MCCEKallaCh TKaHb [UI uccnenosanus. Hapsny ¢ aTum takoke usyyanace u
ylalleHHas. TKaHb TMEYEHH, JUld ONpeleNieHHs MHHHMAbHOIO BPEMEHH, MOCIIe
KOTOPOTrO BBISBIISIOTCS aloNTO3HbIE KIETKH. Ha KaXIyl0 TOUKYy HCClef0BaHus
MCMONBb30BaNy 2-3 KMBOTHBIX. QHKcaLWss W 3alMBKAa KYCOYKOB TKAHM B DIOH-
apajUTOBYIO CMeCh MNPOM3BOJAMIACHE 1O CTaHAapTHOW Meroauke. 1.0-2.0 MKkM u
Y/IBTPaTOHKME CPE3bl OKPAIIMBANKCh 1% pacTBOPOM TOJYWIWHOBOTO CHHETO M
LMTPATOM CBHMHL@A, COOTBETCTBEHHO; M3YYaJlUCh B CBETOBOM H 3JIEKTPOHHOM
mukpockone TESLA B-500.

Tl GMOXUMHUYECKHX MCClIeJOBAHHI MaTepHalioM CIy)KHJIa NeveHb KOHTPOJBHBIX
M renaTtsKToMMpoBaHHBIX (depe3 8u mociae YI') kpbic. Slapa BeLAENSAAMCH MO
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moauduumuposanHomy I'eopruesbiM ¢ coast. [1] metomy Illosa [9]. Bhizieetbie
A1pa OKpaIMBAIUCh STUAMYM OPOMHMIOM B KOHLEHTpaluu 50 MKI/MJ U U3yyauch

metozoM roopectienTHOIM LuTomerpun (FACS ).

PE3YJIbTATBI U UX OBCYXKXJIEHUE

I'enaTokromupoBanHas neuenb Kpbic (1/3 oprana) Bo BceX M3yYeHHBIX CPOKaX, Hapsy
C VHTAaKTHBIMH TeMaTOLUTaMU COAEPXHT MOMYJALMIO M aroNTO3HBIX KIeTOK. OfHaKo,
KOJIMYECTBO OTHX KJIETOK, CTeNeHb WX KOHJCHCALMH, W3MEHeHWe (GopMbl M JTHHA
BBIDOCTOB LIUTOI/Ia3Mbl, B ONPEJENEHHON CTENeHH, 3aBUCHT OT BPEMEHH MpOoLIemei
nociie  onepauud. ATONTO3HBIE KIETKM B OTACABHO B3ATHIA CPOK  HMCC/IENOBAHMA
XapaKTepU3yeTCsl FeTePOXPOHHUEN B CTENEHH Pa3BUTHs AECTPYKLHit. [TepBble anonTosusle
KJIETKY B OCTABLUCHCs MEYCHH KPBIC HAOMOJAIOTCS yike uepe3 45 MUH. 1oCie pe3eKiyy
(puc. 1a); B 3TOT cpoK MCC/eNOBAHKS, NPEBAIMPYIOT ANONTO3HbIE KJIETKH HA PAHHIX
cTagusix AecTpykuuu (puc. 16), KOTOpblEe XapaKTepH3ylOTCs OKPYIJIbIMH, TPOCBETICH-
HbIMU sifipamu. KOHTYphl simepHOl MeMOpaHbl, B OCHOBHOM, DOBHbIE C HEOOMBLION
BOTHYTOCTbIO, OTMeYaeTcs ciabas MapruHalis XpOMaTHHa, CTPYKTYpa S/IphIIIKA Ha TOi
CTaJK anomnTosa coxpaxena. OJHAKO B LMTOIUIA3ME HA YILIOLICHHBIX €IlE MCTEpHAX
TpaHyJ/IApHON  SHIOMIIA3MATHYECKOH CEeTH yike HaOMONAIOTCS  arryIIOTHHUPOBAHHEIE
prBOCOMBI, UTO COMNACHO COOCTBEHHBIM HABMIOACHUAM, SBISIOTCS HaMOOJee paHHMMH
NpU3HAKaMK TPOrpaMMHUpPOBaHHOM rubenu Kkietku [4]. HauGonbluee umcio anonTo3Hex
KieTok Habmonaercst uyepe3 8-10 uac. mocne UI. Ha Puc. 1 B, r NpE/ICTaB/IEHbI
AroNTO3HbIC KJIETKM NEYEHH KPBIChI Yepe3 9 yacoB mnocie onepairi. OTYETIMBO BUIHEI
TEMHBIE M3MEHEHHO# (POPMbI MEMaToLMTBI C BRIPOCTAMH LIMTOIUIa3Mbl. XoTs hopma sipa
Ha 3TOH CTA/IMM aronTo3a He MPETEPIIeBaeT 3MEHEHNH, HO 3HAYUTE/IBLHO OTJIMYACTCS M0
CTEMEHU KOHJCHCALMK OT SACp OKpyXKatoluX remnatouutoB (puc. 1B). Ha ynbtpa-
CTPYKTYPHOM YPOBHE MCC/IE[I0BaHHs OCOOEHHOCTH U3MEHEHHS KJIETOUHBIX OpraHei, Ha
PaHHMX CTAMsIX arorTo3a BBIAB/SIOTCS 3HAYMTENBHO yeTue (puc. 1 r). Xots saapo ele
OKpYIJioe, HO CTeleHb KOHIEHCAUMM yBEJMUYeHa, a MEpPHHYK/ICapHOe TPCTPAHCTBO
MECTaMH HE3HAUHTEJIbHO PACILIMPEHO; B A/IPE OTMEYAETCs HauaslbHasi CTajiKisi MapruHaLuy
XPOMATHHA, KOTOPbIi B BUJE MEJKUX arperaToB pacrioyiaraeTcsi y siepHOi MemOpaHbl 1
BHJIHBI SAPBILIKH, OJHO W3 KOTOPBIX JAMCTIEPrUpoBaHO. OTHOCHTENBHO KOHICHCHPBAHHAS
LMTOMIa3Ma COACPXKHUT CTPYKTYPUPOBAHHBIE MUTOXOHIPHH C KPHMCTaMH, JIMIMIHBIE
Karuii, paclUMpeHHbIE LUMCTEPHBI IPaHyJISPHOI HIOMIA3MATUYECKOM CETH, KOTOpHIE Ha
(oHe CIMMIIMXCS HA UX TIOBEPXHOCTH PUGOCOM YETKO BHJIHBI B LIUTOILIA3ME.



Puc. 1. AnonTosHble renaTolMTBl B TKAHH MEYEHH IenaT>KTOMUPOBAHHBIX Kpbic: a — Al —
anonTosHeld renaroumt; [T — WHTaKTHBIA renmarouut; 51 — sapo; (depes 45 MuH. mocie
renataktomuH). VB. X 900; 6 —I'enatonur Ha HayanbHOM crajuu anomnrosa. Slapo okpyriioe,
NPOCBETIIEHHOE; BHMHBI MUTOXOHApUM (M) c kpuctamy, rpaHyns! rkoreHa (IT) u
YIUIOLLIEHHbIE ~ KaHajlblia TPaHy/IAPHOrO 3HAOIUIa3MaTHyeckoro perukyayma (KI'OP) ¢
arnIIOTMPMHOBAHHBIMM pHOOCOMaMu. S — sapbIiiKo; (Yepes 45 MUH. TOC/IEe TenaToKTOMHK).
X 8000; B — anonTo3Hble IeMaToOLMTBl C LMTOIUIA3MATHYECKHMH BBIPOCTAMH Pas/IHYHbIX
pasmepoB (uepe3 9 4. mocne omepauru). X 900; r — anoNTO3HBIA IENMaTOLMT; CTENEHb
KOHICHCALMHM s1pa W LMTOIUIa3Mbl yBeJIMYeHa; clabas CTereHb MapruHaLWK XpOMaTHHA
(MX); nepunykneapHoe mnpocrpancto (IMI1) paciumpeno; sapeiuko (SIx) B mpouecce
pacTBopeHus; BUIHbI Bakyonu (B), mumunnbie karwm (JIK), MUTOXOHZpHMM C KpUCTAMH M
pacuuMpeHHble kKaHanbla ['OP (uepe3 9 u mocne omepauwu). X 8500; o — anonro3Hbii
renaTtouMT Ha CTaAMM CMopluMBaHus sjapa (depe3 9 u. mocne UIN); BbICOKas CreneHb
KOHJICHCALIMM S]pa M LIMTOILIA3MBl; S/PBILIKK CErperupoBaHbl; obo3HaueHus Te xe. X 5000;
€ — TMpOABMHyTas CTaiusl anonTosa. SIpo CMOpLIEHHOE, KOHICHCHPOBAaHHOE, C
MHBAarHHALMAMY; B LMTOIUIa3M€ BM/HBI JECTPYKTHBHbIE MMTOXOHADMH C TOMOTEHHBIM
MaTpHKCOM H pacliMpeHHble MeMOpaHHble cTpykTypsl (MC). X 6700.
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Puc. 2. TkaHb M KJIETKH MEYEHH rernaTS9KTOMHPOBAHHBIX KPBIC: a — allONTO3HbIM NeNaToLyT Ha
cranuu dparmentauuy sapa (D). MX — Maprusarys xpomatisa, S — sapbiko; (depes 9 u
nocne peseximn). X 12000; 6 — ymbTpacTpyKTypa renatoLMToB uepes 9 u mocie
renaT>KToMUH. I — uHTakTHBIH renatoumt; A — anonro3Heiit renarouut; AT — anonro3Hoe
Tenbue; JIK — nunuausie karwm; M — mutoxorapun. X 7500; B — MuToTHuecku aensiuiics
renarouut (MI') B TKaHM neveny uepes 3 4. nocsie onepauwi. HK — Hekpotuueckas kinetka. X
900; r — TpexsnepHBIi U IBYsJEPHbIE IENAaTOLMTHI B TKAHH IEYeHH Yepe3 45 MUH. mocie pe-
sexuwu. X 900; 1 — ybTpacTpyKTypa renaToluTa Ha Ha4aIbHON CTaiuy arloNTo3a U3 yajieH-
HOM TkaHM meueH. Slapo (S) co crmaboii creneHbIO MapruHaUMKU XPOMATHHA; BHIHBI MUTO-
xoHapuu, nepokcrcoms (IT) 1 arrmoTupUHOBaHHbIe PUOOCOMBI; 0603HaueHus Te ske. X 1000.
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YacTo HaBJIONAIOTCS ANONTO3HBIE KJICTKH, SApa KOTOPBIX CMOPLUGHBI, a CTeleHb
KOHJIEHCAllMM 3HAYMTEJIbHO YBEJIMYeHa; MeMOpaHHbIE CTPYKTYpbl KJIETKH 3HAYHTEBHO
paclIMpeHsl, a B HEKOTOPBIX KJIETKaX supa (parmMeHTHpoBaHsl (puc. 1 e, 1; puc. 2 a, 6).
AnonTo3Hele KIETKH B TKAHHM NEYEHH KOHTPOJIBHBIX KPbIC BCTpeyarotes peako. Cremyer
OTMETHTb, YTO Yepe3 3 4. MOCJIE ONepaly B OCTABLICHCS MEYEHH KPBICHI, HAOIOAAOTCS
MHMTOTHYECKH Jensimecs KieTkd (puc. 2 B). Pa3Mmepsl 3THX KJIETOK 3HAYMTENIBHO
MPEBBILLIAIOT Pa3MepPbl COCEHMX KJIETOK M JIKe Ha YPOBHE CBETOBOW MHKPOCKOIMHH
OTYETJIMBO BUHO, YTO MX CTPYKTYpPUPOBAaHHas LIMTOIUIA3Ma, COAEPIKUT TEMHbIE MENKHe
rpaHysibl — MMTOXOHIPHUM. MBI monaraeMm, 4To OOHApy)KEHHbIE HAMH B OCTaBLLEWCS
neyeHu yepe3 3 yaca Noclie Pe3eKLWH, MHTOTHYECKH [ENALUMECs KIETKU SBJISOTCS
TETPArUIOWIHBEIMU WM, KaK MX HWHaue Ha3bIBalOT, OJokupoBaHHEIMH B Gy dase
TeNaToLMTaMHy, KOTOphle B pe3ynbTaTe pe3eKUMd 1/3 opraHa, Bouuid B MuTO3 0e3
NpOXOXKAEHHs. S a3kl KIETOYHOro LKA, OTHOCHTENBHO CIOCOOHOCTH IeNaTOLMTOB
BXOJIMTb B MMTO3 €3 NMPOXOXIEHHUSI CHHTETHYECKON (hasbl yKasbIBAIOT W JPYyrHe aBTOpbI
[7,13]. B oTnvuMe OT IMTEpaTypHBIX JaHHBIX [5], YMCIO ABYSIEPHBIX KIETOK Yepe3 45
MHH. TI0CJIE OTIEPALIMK 3HAYMTENNBHO BO3pacTaeT. B TkaHM neueHu nocse oneparyy 4acto
BCTpe4aroTCs M 3-4 s/IepHble renaToLuTsl (pyc. 2 ).

CornacHo mosy4eHHbIM AaHHBIM, nocie YI', TKaHb Me4yeHH, BO BCE M3y4EHHBIE
CPOKHM, COJAEPXKUT aroNTO3HBIE KJIETKM Ha pa3HBIX CTAAWsX JECTPYKLMH.
[IpenBaputesibHble pe3ysbTaThl, MOJYYEHHBIE NMPH HCCAEAOBAHWH H30JMPOBAHHBIX
A€ TenaTouMToB Yepe3 8 u rocie onepauyu, ¢ NPUMEHEHUEM METO/a MPOTOYHOM
¢moopecuentroit  uurodoromerpun  (FACS), mnoarsepaunu  Mophosoruyeckue
JIaHHBIE, OTHOCHTEJIBHO TOrO, 4YTO OCTAaBLIASCS IEYEHb COJEPIXKUT AarONTO3HBIE
k1eTku. OZIHaKO, €CJIM COTNIACHO COOCTBEHHBIM JaHHBIM, TKaHb MI€YEHH KOHTPOJIbHBIX
KPBIC COAEPIKUT HEOOJIBILOE KOJIHYECTBO anoTO3HBIX W HEKPOTHYECKUX KJIETOK, TO 110
nanHeiM FACS 4MC/I0 HEKPOTHYECKHX M aroONTO3HBIX KJIETOK B HEOMNepUpOBAaHHOM
neyeHu paBHo 7,97% u 6,56%, COTBETCTBEHHO, @ YMCIIO HEKPOTHYECKHUX M aroMNTo3-
HeIX KieTok nocne UI', nocturaer 23,28% u 30,24%, cootBeTcTBeHHO (pHC. 3).

Takum 00pa3oM, Ha OCHOBAHMM M3y4eHHs: MOP(OJIOrHMYECKUMH M GHOXUMHYECKMM
METOIaMH yCTAaHOBJIEHO, YTO B paHHMe cpoku mocne U, ocTaBiuasicst NeYeHb COAEPIKUT
anonTo3Hele KieTkd. Kak ObUIO OTMEYeHO Bblllle, MEpBBIE AMONTO3HBIE KIETKH B
OCTaBLIEHCS NeuyeHH ObLMM BbIABNIEHBl 4epe3 45 MuH rnocne orepauud. Wsydenue
yIaNeHHOH TKAaHM MEYEHM ToKasano, uto yxke ueped 10-15 MuH. mocrie pesexiyw,
T0C/IENHsAs TAKOKE COIEPIKUT aroNTO3MCHBIE KIIETKH, HO B OCHOBHOM, paHHHe (GopMsI (pHc.
2 1). Hanuuue anonTo3ucHBIX KIETOK B NMEYEHH, BCKOPE M0C/Ie Pe3eKLK YKa3bIBET, Ha TO,
YTO TOC/NENHsAs Hapsly C MHTaKTHBIMM TIeNaToLMTaMHd CONEPIKUT W MOMYJISILMIO



/‘/
104 - %/’,

9411359

HeoOpaTHMO KOMMHTHMPOBAHHBIX K aroNTO3MCY KJIETOK, KOTOpble B OTBET Ha “CUTHAN,”
BO3MOKHO, TIONYYEHHBIH OT MEXaHMYEeCKH pa3pyLUEHHBIX KJIETOK, BXOAAT B CTAUIO
9K3EKYLIMH aroNTO3KCa T.€. B CTAIMIO 3HAUUTENBHBIX CTPYKTYPHBIX H3MEHEHM [25]. Dtum
curnanom mosxetr spnsercss M TNF-a. (Tumor necrosis factor — o) — umToKuH, mpojy-
LIMPYEMBIH aKTUBUPOBAHHBIMHM Makpo(haraMu ¥ KOTOPBIH, KaK M3BECTHO, SBJISETCS MOLI-
HBIM MHAYKTOpOoM anonro3suca [9]. Aktusauus TNF-o. B OCTaBILECS NEYEHH OTMEYaeTCs
sckope nocsie UIN [19]. Takum o6paszoM, Ha OCHOBaHMHM aHajM3a COOCTBEHHBIX HabIIO-
JIEHUH, YCTAHOBJIEHO, YTO ArONTO3UCHbIE KJIETKH BBISBIISIOTCS B OCTABLISHCS MEYEHH yike
uepes 10-15 mun. nocyie UI™ 1 HaGmoal0TCs BO BCEX M3YYEHHBIX HAMHU CPOKaX.
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Puc. 3. Onpenenenye saep anonTo3HbIX KIETOK METOAOM NpoTo4Hoi uuromerpuu (FACS);
a, B — pacnpenenenue snep no conepkanuio JIHK, B 3aBHCHMOCTH OT MHTEHCHMBHOCTH
(moopecueHumy; 6, I — TO e, BBIpKEHHOE B ructorpammax. R1 — nekpos, R2 — anonros.
a, 6 — HeonepupoBaHHble Kpbichl: R1 — 7,97%, R2 — 6,56%; B, I — repaToKTOMHpOBaHHbIE
KpbIChI yepe3 8 u nocne pesekuuu: R1 —23,28%, R2 —30,24%.
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Kak 6bUIO OTMEYEHO BhILE, B OCTaBILEWCS neveHd uyepes 15-30 MuUH oTmeddeTes”””

BPEMEHHasi TPAHCKPHUITLIMOHHAsI aKTHBHOCTH MPOTOOHKOICHOB C-fOs 1 c-jun, BOBJIEUEHHBIX
B He3aMeUTUTENbHBIN paHHU# OTBET, KOTOpbIe Yepe3 6 u nocne UI', akruBupyet rexsl pS3
¥l Cc-Tas, BOBJIEUEHHbIE B 3aMe IeHHbIi paHHui oTBeT [14]. [Tocnenuue, Hapsny ¢ apyrumu
KOMIIOHEHTaMH, HeOOXOAMMBI s nocieaytotuero cunresa JIHK, kotopeiii HaunHaetcs ¢
12-16 4 nocne YI'. Heobxomumo ocoGo ormeruts manuele H.Tommcon u gp. [23],
KOTOpbIE, B OTJIMYKME OT APYTHX aBTOPOB, HApsLy C MEpBbIM HaOMOAAIN W BTOPOH MHK
TPAHCKPHITLIMOHHOM aKTUBHOCTH NMPOTOOHKOIeHOB c-fos 1 c-myc uepe3 8 u nocne UI'; B TO
BpeMs Kak OSKCTpeccHs reHa pS53, MHIYKTOpa aronTosa, BbIBI€Ha MMU Ha 8-12 u.
CorniacHO MTEpaTypHBIM JaHHBIM, B paHHeH (ha3e pereHepallii B OCTABLICHCS TNMEYEHH
KPBICBI  9KCTIPECCUPYIOTCSI TeHbl, KOTOpble O00JaJaloT He TONBKO MHTOTEHHBIMU
[14,18,19,23], Ho u npoanonTtoreHHsIMU [16,22,27] cBoiictBamu. Ha ocHoBaHuM
00HApY’>KEHHOTO HAMHM HAJIMYMS AfOMNTO3HBIX KJIETOK B TKAHW redyeHu yepes 10-15 mun
nocjie pe3eKUMH [MEYEeHH, MOXHO Mpe/roJoKUTh, YTO TEPBbIH MUK 3KCIPECCHH
NPOTOOHKOTEHOB  C-jun, c-fos M c-myc, OTpaxkaroT COOBITHS HMEIOLMEe MecTo B
KOMMHWTHPOBaHHBIX K amonrtosdy [25] rematouurax. Mbl monaraeM, 4To B 9TOH CBs3U
PAaHHIOIO WM TPEperUIMKaTUBHYIO (a3y pereHepalu, MOXKHO paccMaTpuBaTh Kak
anonTo3Hyro. Bo3HMKaeT BOMpOC, Kakve MOJIEKYJSIPHBIE COOBITHS OTBETCTBEHbI 3a
BCTYIUIEHHE OCTABLUMXCS B [IEYEHH IeNaTOLMTOB B KJIETOYHBIM LMK Kak Ob1I0 0TMeueHO
BBILLIE, CTENEHb JECTPYKLMH aroNTO3HbIX KIETOK, B ONPEAE/ICHHOM CTENeHH, 3aBUCUT OT
BpeMeHH npore/uero nocie I, a B npeaenax oJHOro U3y4eHHOro cpoka HabmonarTes
KIETKM Ha Pa3HbIX CTajMsX aronTo3a, 9TO YKa3blBaeT Ha TO, YTO MpPOLIECC aronTo3a
NPOJIOHTMPOBAH ~ BO ~ BPEMEHM M COMPOBOXKIAETCS  YJIBTPACTPYKTYPHBIMU
M3MEHEHHUSIMH,0TpaXkalolie NOCTeNeHHoe HapacTaHue aectpykuuii (Puc. 1 6, 1, 1, e).

[Tpu u3yueHun ¢eranbHOl neueHu paHee HaMmu [4] OBUIO MPEATON0KEHO, UTO MPOLECC
anornTo3a COMpPOBOXIACTCS HapyIUIEHWEM CHHTe3a OElKOB, Ha 4YTO yKa3blBaeT Kak
arrMoTHHALMSA PUOOCOM Ha KaHaJIbL@AX TPaHYJISPHOM SHIOMIA3MATUYECKOM CETH, TaK M
M3MEHEHHE LITOCKEIeTa renaToLUTOB, BEIPAKEHHOE B 00pa30BaHHE pa3IMuHBIX Pa3sMepoB
BbIpocTOB 1MTomia3mbl.  CornacHo gaHHeiM TomopoBa [6], mpu Bo3zelicTBHe Ha
TeNaToLMTBI NEYEHH KPBICHI LIMKJIONEKCUMHUIIOM, HHTMOUTOPOM CHHTe3a GeKOB, B KJIETKE
HabJIOJaeTCsl NepenporpaMMHUPOBAHNE TPAHCKPHUITLIMKM U TPAHCIISALIMK, B PE3y/bTaTe Yero
KIETKa HayMHAaeT CHHTE3MpoBaTh HaOOp HOBBIX OeikoB. Ha ocHoBaHMM 3TOro, Mbl
rnosaraeM, 4To B arlONTO3HBIX KJIETKaX, TAKXKE MPOUCXOIUT CUHTE3 HOBBIX 6enkoB. B To xe
BpeMsi, B JIUTEpaType AOMHHUPYET YCTAHOBMBILIEECS HA OCHOBAHWM JAaHHBIX J[kekoOcoHa
u 1p [17] MHeHMe, COMIACHO KOTOPOMY arioNTO3HbIE KJIETKH HE MOTYT CHHTE3UpOBaTh
HOBbIe Oenku. MBI cuMTaeM, 4To NMOAOOHBINM BBIBOJ OCHOBAH Ha 3aBEJJOMO HEBEPHOM
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MpE/NOCHUTKE, @ MMEHHO, YTO Haubojiee PAHHMMH M OTIMHMTENBHBIMH TpH3HAKAMH
anonTo3a SIBJISAIOTCS KOHAGHCAlMs M (parMeHTaLus sjpa, T.e. CTaius arornrosa, Korja
JIHK snpa yxe nperepnena HeoOpatumyio aerpafaiio. OIHAKo, HEKOTOpBIE aBTOPbI
CUMTAIOT, YTO B HEKOTOPHIX (PH3HONIOrMYECKHX Clyyasx Mpolecc amnomnros3a Tpebyer
cunresa  HoBbix MPHK [17]. Tak kak, coracHO COOCTBEHHBIM — JIaHHBIM,
renaTt>KTOMHUpOBAHHAs MEYEHb COJACPXHUT MOMY/SILMM ANoONTO3HBIX M MHTAKTHBIX
renaToLyTOB, a MPOLECC aronTo3a NPOJOHIHPOBaH BO BPEMEHH, TO MOXKHO T0JIaraTh, 4T0
B TEYEHHE OTpEENEHHOTO BPEMEHH, aroNTO3HbIE IEeNaToOLMTBI MOTYT CHHTE3MpOBATh
HOBBIE OeJIkH, KoTopble, Ha 6-8 u. mocie UI', criocobcTBOBAM OBl BXOXKIEHHIO HHTAKTHBIX
renaTouMTOB ocTaBllelics neuenu B Gy a3y wietouHoro uukia. Ha ato, B onpesenenHoi
CTeneHH, yKasbIBatoT Kak JaHHble H.Tomricon u ap. [23], oTHOCHTENBHO MKKa SKCTpeccHu
NpOTOOHKOIreHOB c-fos 1 c-myc Ha 8 u mocne pesekuuH, Tak U AaHHble [ poeHHHKa 1 Jp.
[15], koTopble ucnonk3yst Meton kioHuposanus JTHK uccnenosanu TkaHp nedeHu yepes 6
yacoB nocne UI™ 1 upeHTuduImpoany 12 reHoB, W3 KOTOPBIX 3 MO MOCIIEI0BATEIBHOCTH
HE COOTBETCTBOBAIM  M3BECTHBIM TI€HaM, T.€. SIBISUIMCh HOBBIMM  I'€HaMH.
TpaHCKpUNIIMOHHAS AKTUBHOCTB OIYXOJIEBOTO CYNPECccopa W MHIYKTOpa anontosa pS3
yepes 6-8 u mocne UI, BO3MOXHO 0OyC/IOB/IEHA KaK CIOCOOHOCTBIO MOC/IEIHETO
3a/IepXKMBATh NOBPEXKIEHHBIE KJIETKH B CBEPOYHBIX TOUKAX KJIETOYHOIO Liykia [2], Tak u
YCKOPUTh THOENb MOBPEXIEHHbIX, HO K 3TOMY MOMEHTY BpeMEHH, BO3MOXKHO, He
BOLLE/IIMX B aroNTO3 renaTolMTOB WM KIETOK NeueHn Apyroro Tvna. Takum oGpasom,
Ha OCHOBAHWHM M3YYeHHMsl TKAHHU MeYeHH B paHHUe yackl rnocie YI', mopdonoruueckumu u
OMOXMMHYECKMM METOZlaMH, OBbLIO YCTAHOBJEHO, 4YTO BO BCE M3YYEHHBIE CPOKH
OCTaBIIAsACS TEYEHb CONEPXKUT AaroNTO3HblE KIETKH. YUHMCIO M CTeneHb KJIETOYHBIX
JICCTPYKLIMI YBEJMYMBACTCS 110 Mepe HapacTaHHsl MOCTONEPALIMOHHOIO BPEMEHH, a
HaJIMYMe B TKAHW OCTaBILEHCs NMEeYeHH KIETOK Ha Pa3HBIX CTAMSIX arornTo3a yKa3bIBaeT Ha
TPOJIOHTMPOBAHHOCTE TpolLiecca arionTo3a Bo BpeMeHH. ComocTtasisisi COOCTBEHHbIE
Mopdosoruyeckue M Juteparypble  Janueie [15, 19, 20, 24], oTHOCHTENHHO
MOJIEKYJIAPHBIX TPOLIECCOB, MMEIOIIMX MECTO B paHHei# (ase pereHepalyy reveHH, Mbl
riojiaraeM, 4TO SKCMPECcCHsl MPOTOOKOTEHOB c-jun, c-fos M c-myc, HaGmonaemas Bbiiie
NpUBEJEHHEIMM aBTOPaMH, B MepBble MUHYTHI M Yackl nocie UI' cBsizaHa ¢ npoueccam,
NPOTEKAIOLIMMHU B NeNaToLMTaX, K MOMEHTY Pe3eKLMH KOMMUTHPOBAHHBIX K arlorTo3y,
T.€. TpoOLECcChl B paHHel (hase pereHepalMy OTPAKAIOT COOBITHS MPOTEKAIOLIME B
aronTo3HeIX KieTkax.. [Ipearnonaraercs, Tak ke, 4TO B MPOLIECCE aroONTO3a KJIETKa MOXKET
CHHTE3UpOBATh HOBBIE OekH, KoTopble uepe3 6-8 4 nocne UI', B OCTABIIMXCS MHTAKTHBIX
renaTtoLuTax MOTYT CMOCOOCTBOBATh SKCMPECCHH TMPOTOOHKOreHoB c-fos W c-myc,
BO3MOXKHO M C-jun, KOTOPBIE B 9TOM CJly4ae peaju3yloT y)ke CBOM MUTOTEHHbIE CBOMCTBA.
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BNLENMIIYSY

Mo Gnaromapum Huny Cepreesny KynukoBy, coTpyauuiy —Kabeapsi
ummyHosoruu TI'Y, 3a okasaHHyI0 HaM MOMOLLb B MCJEIOBAHMAX, NPOBEIEHHBIX
METOZIOM NPOTOUHOM (pmoopecueHTHOl nuTometpun (FACS).
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Kimmerle Anomaly (KA) is one of the congenital anomalies of Atlas. It is considered
that the KA prevents normal blood flow in the vertebro-basilar system (VBS). The test of
intermittent photic stimulation (IPS) represents one of the main routine methods for
functional diagnostics of the occipital lobe (OL). Photic driving (PD) rate may be
considered as an indicator for OL condition Systems, which provide and supply PD are
fed mainly via VB system; that is why we were interested to investigate PD during sub-
clinical discirculations. We ivestigated 25, 8-15 years old children with KA (12 boys and 13
girls). In this group we distinguished two sub-groups — children with non-vascular (KAnv)
pathologies (7 boys and 7 girls) and children with the vascular (KAv) pathologies (5 boys
and 6 girls). PD was analyzed for 148 10 s duration epochs and the driving index (DI) was
calculated for each of them. According to DI we told from each other following types of
epochs: non-reactive (DI=0%), “bad” (DI<30%), “mild” (30%<DI<70%), “good”
(DI>70%), complete (DI=100%). In children with KA the sex differences in the PD
general dynamics were not observed. Among the observed epochs of KA individuals there
was none with DI = 100%. In the KAnv subgroup the number of non-reactive and "bad"
epochs is twice as much as in the KAv group. In the KA individuals is exceeding the
number of "mild" epochs; in vascular and non-vascular pathologies the percentage of
high rate epochs is almost the same. It could be considered that PD rate reflects minor
discirculative changes in the VBS.

Key words: Kimmerle anomaly, Kimmerle anomaly with vascular pathology, Kimmerle
anomaly with non-vascular pathology; EEG, lintermittent photic stimulation, photic drive,
driving index, occipital lobe
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There are known several congenital anomalies of the cranio-vertebral area. Among them
the most less investigated is the anomalous bone circuit of Atlas the foramen arcuale [2],
which in German literature is known as the Kimmerle Anomaly (KA). Anatomically the
wall of the circuit is created by bone bridge ponticulus posticus, which is coming out of the
back surface of Atlas' lateral mass, arches over the sulcus of the vertebral artery and joins
the back arch of the Atlas. This way by the bed of this sulcus is created the bony hole —
foramen arcuale — in which, as in the tunnel, are placed the vertebral artery and cervical first
nerve. The bridge is bilateral, very seldom unilateral. Construction, form and size of the
foramen arcuale are variable, mainly based on the bridge thickness and hole diameter.
Mostly the bridge is whole, complete, very seldom interstice, incomplete: sometimes it has
not got the central part, and sometimes its back part. Sometimes the Atlas’ back sulcus is
embedded on different levels in the Atlas arch. In case of full embedding the Atlas’ back
arch is thinned. The shape of the hole very seldom is triangular, sometimes oval or circular.
Symmetrical and asymmetric bilateral forms may be distinguished as well.

It is determined by arteriography that in case of KA the diameter of the anomalous
arch hole does not match the caliber of the artery. The vertebral artery is rigidly fixed
and is limited in movements. That is why it is supposed that reserve capabilities of the
vertebral artery’s nod is interrupted during neck movement to the sides. Also, during
moving head to the back the vertebral artery, which is fixed in the anomalous bony
circuit, may be squeezed by the back edge of the foramen magnum. It should be
considered that at this time hemodynamics is disturbed in the vertebro-basilar (VB)
system. So, the KA is characterized by compressive-stenosis-irritation effect. Because
of this reason it is considered that in the vertebral artery is decreased the blood flow,
which clinically is revealed as the insufficiency of the blood flow of the VB system [2].

During VB insufficiency the several changes are noticed on the electroencephalogram
(EEG), thus there is not found correlation between EEG changes and intensity of the
clinical deviations [4, 6]. During severe manifestation of VB insufficiency the EEG changes
mainly dominate unilaterally in the left temporal area [5]. Also there are data on sex
differences: in women with VB pathologies in EEG was found domination of (3- rhythm,
whereas EEG of men was normal [8]. In patients with VB pathologies the diagnostic
validity of EEG is very poor, particularly the EEG is absolutely normal in very pronounced
photic driving response (PD) to flicker, with unusually prominent responses to single
flashes and a very wide range of driving; there is also noticed minor slow and sharp activity
mostly in the left side; a-activity is normal [7]. The above-mentioned data is gathered from
the case studies of patients with age range above 45 years old, and described cases are too
scarce for statistical evaluation [7].
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The test of intermittent photic stimulation (IPS) represents one of the main routine”””
methods for occipital lobe (OL) functional diagnostics. PD rate may be considered as
an indicator for OL condition [3]. At the same time the PD may vary during different
brain pathologies as in terms of its amplification (photosensitivity, epilepsy), as in
terms of its inhibition. Systems, which provide and supply PD mainly are nourished
through VB system, that is why we were interested to investigate PD during sub-
clinical discirculations.

In our previous investigations (EEG, Doplerography of intra- and extracranial
brain vessels and auditory brain stem evoked potentials) in 40 patients with KA was
revealed main correlation between EEG and brain stem auditory evoked potentials
with the approved doplerographic changes in the blood flow of the VB system [1].

SUBJECTS AND METHODS

We selected 12 boys and 13 girls of 8-15 years (totally 25 children) out of the
investigated contingent. In all of them KA was approved by means of X-rays. In this
group 14 patients (7 boys and 7 girls) had non-vascular (KAnv) pathologies (epilepsy,
night frights, MBD, cervicalgia) and 11 patients (5 boys and 6 girls) with the vascular
(KAv) pathologies (migraine, syncope, head aches). Out of these 25 patients to 18 of them
was conducted Dopplerography (Doppler) and to 14 test of auditory brain stem evoked
potentials (ABEP) (table 1). None of the children out of the control group had the KA.

The brain bioelectric activity was recorded with 20-channel electroencephalograph
(ALVAR XXTR) according to the International Standards. The electrodes were placed
according the 10-20 system. IPS was performed by 3J energy rhythmic stroboscope
flashlight with frequencies 6, 10 and 14 Hz, in 10 s duration epoch. PD was considered
fulfilled in case of change of brain bioelectric activity in occipital lobe (OL) in the rhythm
similar to the introduced one. PD rate for each epoch was expressed as driving index (DI).
We analyzed 478 epochs (330 control and 148 KA) and in accordance with DI we told
from each other three main types of epochs: non-reactive (DI = 0%), complete (DI = 100%)
and partial (0%<DI<100%). Out of the latter we distinguished three gradation: “bad”
(DI<30%), “mild” (30%<DI<70%) and “good” (70%<DI).

We compared to each other distribution of PD epochs in the individuals from the
control group and from the KA group, as well as between individuals with vascular
and non-vascular pathologies of the KA group.



112 , ? :
Table 1.
EEG Characteristics of Photic drive in 8-15 Years Old Children with Kimmerle Anomaly
# Age | Sex | Initials | Doppler | Ev.Pot Diagnosis
1 nv 8 Sl|VB G P p MBD, pavor nocturnus
2nv 8 3 M. G. n P MBD, cervicalgia
3nv 8 g |B.G. n P night fears
4 nv 9 g | MD. n - cranio-cervicalgic headaches
Snv 12 g || B.D: p - temporal epilepsy
6 nv 13 ¢ 1C.G p P cervicalgia
7 nv 14 g [[K K - - cervicalgia
8v 8 & [ T.Z - - migraine
9v 10 ¢ [[G:S. p p head aches
10v 13 ¢ | V.M. - - migraine
11v 14 g |S.D. n n syncope
12v 15 o] 1 - - syncope
# Age | Sex | Initials | Doppler | Ev.Pot Diagnosis
1 nv 8 ¢ |B.A - - epilepsy
2 nv 10 e | L.M. n n somnambulism
3nv 10 o[ FBHKE n - temporal epilepsy
4 nv 11 ¢ |IRL p P epilepsy (healthy at present)
Snv 11 OFS|SPAT: - - head aches
6 nv 11 ? [M.S. - - temporal epilepsy
7 nv 15 e |B.T. p - epilepsy (healthy at present)
8v 8 9 || ByN: p n head aches
ov [0 [ fma [ o [ |t manie
D aeE A R
11v 13 2 |JA P p headaches (healthy at present)
12v 13 g 1CS n p migraine
13v 15 2 | K A n n migraine

nv —non-vascular pathology; v — vascular pathology; n — norm; p — pathology; MBD — minimal
brain disorders; Ev. Pot — brain stem evoked potentials; Doppler — Dopplerography.
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RESULTS AND DISCUSSION

1. The sex difference of PD epoch distribution is vividly expressed in the Normal
group (Fig. 1-1), whereas in the children with KA the sex differences in the PD epoch
general distribution is minor, but we should mention that boys, in comparison with
girls, are inclined to the “bad” epochs (Fig. 1-2).

2. In comparison with control girls, in the KA girls the percentage of “mild”
epochs is much higher, while the same data of the control group boys and the KA
boys are almost similar (Fig. 1).

3. In KA individuals among the observed epochs (6, 10 and 14 Hz stimulation)
there was none with DI = 100%.

4. For the KA individuals the excess of “mild” and “bad” epochs is characterized,
whereas in the normal group the representation of “good” and “complete” epochs was
much higher.

5. In the KA subgroup with non-vascular pathologies (KAnv) the “mild” epochs
are significantly dominating, and percentage rate of the other kind of epochs is much
lower (Fig. 2-1). Also we can observe lateralization: the non-reactive epochs are met
only in the left hemisphere and “bad” epochs are much more presented in the right
hemisphere (Fig. 2-1).

6. In the KA subgroup with vascular pathologies (KAv) domination of the “mild”
epochs is maintained, but the percentage of the “bad” epochs is exceeding.
Distribution of PD epochs in the right and left hemisphere is identical (Fig. 2-2).

7. In the KAnv subgroup the number of non-reactive and “bad” epochs is twice
more than in the KAv group (Fig. 3).

8. In the KA individuals is exceeding the number of “mild” epochs (Fig. 1). In
vascular and non- vascular pathologies the percentage rate of high rate epochs is
almost the same (Fig. 2).

We have found that PD of the KA children is different from the PD of the normal
children of the same age. In our patients the carotid doplerography was in all cases
normal, whereas most of them had different disorders in VB and almost all of them
had pathologic ABEP (Table 1). It is clear that maturational [3] as well as
discirculative changes are influencing on PD.

According to the reference data available, the EEG is not investigated during KA.
The basis for EEG differences revealed in our material may be the bilateral
insufficiency of the vertebral artery.
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Figure 1-1. Distribution of PD types in boys and girls of the controle group,
expressed in percents: a) 8 — 15 years old boys (192 epochs, D&S) and b) 8 — 15 years
old girls (138 epochs, D&S).
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Figure 1-2. Distribution of PD types in boys and girls of the Kimmerle group,
expressed in percents: a) 8 — 15 years old boys (70 epochs, D&S) and b) 8 — 15 years
old girls (78 epochs, D&S).
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Figure 2-1. Distribution of PD types in boys and girls with non-vascular

pathologies of the Kimmerle group, expressed in percents: a) 8 — 15 years old boys and
girls (41 analised epochs, D) and b) 8 — 15 years old boys and girls (41 analised epochs, S).
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Figure 2-2. Distribution of PD types in boys and girls with vascular pathologies of
the Kimmerle group, expressed in percents: a) 8 — 15 years old boys and girls (33
analised epochs, D) and b) 8 — 15 years old boys and girls (33 analised epochs, S).
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100 100
g 0 2 0 62%
g g
8 a
s 60 & 604
s H
o0 o0
£ w0 Z w0
g
E g 18% 15%
L & 20 %
o 0 Pt
—
30 30-70 70 100
PD rate PD rate
©) KAvb&g, 815 D&S, 66 epochs ) Kanv, b&g, 8-15, DS, 82 epocts
100+ 100+
804 804 7%
2 2
g 52% S
S o _§ d
H 3 H
g o | &
£ 40 5 40
4 - : g %
& % 2 | 12% & 12%
204 & | 0] %
md A A 2y &
0 30 30-70 o 100 30 30-70 L 100
PDrate PDrate
Figure 3. Distribution of PD types in boys and girls of the Kimmerle and

Control group, expressed in percents: a) controle group, 8-15 years old boys and girls
(330 epochs, D&S); b) Kimmerle group, 8-15 years old boys and girls (148 epochs,
D&S) c) 8-15 years old boys and girls with vascular pathologies of the Kimmerle
group (66 epochs, D&S); d) 8-15 years old boys and girls with non-vascular

pathologies of the Kimmerle group (82 epochs, D&S).

PD as a diagnostic method during single cases of KA could not be considered as a
valid tool, but for the group case in general it is shown that there is lack of “good”
and complete epochs. Also for the group in general it is shown that during vascular
and non-vascular pathologies the PD is similar, which means that during KA the main

role should go to the sub-clinical discirculative changes in the VB system.
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According to our material we have not got significant EEG changes, which may

have the diagnostics validity, thus, it is suspected that this anomaly is causing
changes in the VB circulative system that is reflected by diminishing of PD rate. The
reason of these changes may be considered as the dysfunction of the OL, which may
be caused by the minor discirculations in the VB system.
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Attention Deficit Hyperactivity Disorder (ADHD) is most frequent behavioral
anomaly among children. It is considered to be the multifactorial agedependent
dysfunction of brain’s activation systems. The visual-motor disorders are leading
symptoms of this syndrome. The bioelectrical peculiarities of the occipital lobe (OL)
are still unknown. Reason of our investigation was to determine the peculiarities of
OL maturation level in normal children (control group) and in those with
behavioral anomalies. For this purpose we used the most simple and available
method for investigating the sub-cortical relationships of the visual system — the
intermittent photic stimulation (IPS). EEG investigation was carried out in 72
healthy 8-15 years old children (42 boys and 30 girls). Out of them 10 boys and 7
girls were meeting ADHD criteria of DSM-IV classification. We analyzed photic
driving (PD) for 720 10-sec duration epochs (550 control group and 170 ADHD
group) and calculated the driving index (DI) for each one. In accordance with DI we
told from each other following types of epochs: non-reactive (DI=0%), “bad”
(DI<30%), “mild” (30%<DI<70%), “good” (DI>70%), complete (DI=100%). For
revealing the ontogenetic tendencies of PD we compared to each other DI of younger
(8-12 years old) and older (13-15 years old) groups of children separately for boys
and girls. We were evaluating the OL maturation rate (OLMR) by prevalence of
certain kind of epochs. In the control group the OL bioelectrical maturation rate is
revealing sex differences: it is more perfect in the girls; OLMR in the ADHD
children is not revealing sex differences. Dynamics of OLMR in ADHD boys is
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identical to the control group boys, while the same parameter of ADHD ‘girls’is
different from control group girls and is identical to the control group boys.
Therefore OL should be involved in the pathophysiological mechanisms of ADHD, it
is sensitive towards IPS and especially in the girls.

Key words: attention deficit hyperactivity disorder,occipital lobe, occipital lobe
maturation rate, EEG, intermittent photic stimulation, photic drive, driving index

The attention deficit hyperactivity disorder (ADHD) is such behavioral
dysfunction, which clinically is characterized by lack of attention concentration and
impulsive, hyperactive behavior [7, 24]. There are two main types of ADHD -
behavioral, which mainly is expressed by impulsiveness, lack of attention and
hyperactivity and covers 80% of ADHD children, and cognitive type, which is
characterized with heavy academic lack along with hyperactivity, lack of attention
and impulsiveness and covers 20% of ADHD children [2]. Mentioned behavioral
features cause different personal, social and academic problems [9]. About 3-5% of
children, especially the school age ones, suffer ADHD. Several symptoms of this
syndrome do not diminish with age and cause problems in the adulthood as well [1, 7].

In the pathogenesis of ADHD the primary role goes to the dysfunction/deficit of
the frontal lobes and dysfunction of the brain afferent activating nonspecific systems
[12, 14, 23, 24]. Thus the similar course of the ADHD may be observed together with
different brain organic lesions. Expression of the side effects of several medicines
(e.g. Phenobarbital, Valerian) may be characterized with similar behaviors [16, 19].

For differentiation of the above-mentioned ADHD types the neurophysiological
tests are used together with different instrumental investigation methods as are single-
photon emission computed tomography (SPECT), positron emission tomography
(PET), the evoked potentials of the different modalities, low resolution
electromagnetic tomography (LORETTA), quantitative electroencephalography
(QEEG) and others [15, 18].

Dysfunction of the frontal lobes is pointed out by psychological tests, as well as by
neurophysiological investigation methods, which reveal change of activation in theta and
beta bands of EEG in ADHD children [11]. Our previous investigations showed rise of
generalized rhythmic theta -activity in sleep stage 2 and we consider that in ADHD children
maturation of those brain activation mechanisms, which are involved in complex mental
and behavioral processes, is delayed [25]. The areas of primary cortex, which are connected
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to the activating systems, are poorly investigated. Though there are data on sp‘ééiﬁé@*
electrogenesis of these areas. Particularly, in the central areas of such children are more
frequently seen the Rolandic spikes, disthythmia and Mu-rthythm in comparison to the
control group. The primary visual cortex is not investigated, whereas visual-motor disorders
are a leading symptom of ADHD. The abnormal distribution of cerebral regional cortical
activity points out involvement of the occipital lobe (OL) in these processes [13]. Also
fluctuation of cerebral blood flow in ADHD men, while solving math test, is mainly
localized in occipital region, whole in non-ADHD men changes take place in frontal and
temporal regions [22].

Above described changes are response to the functional tests and do not describe
the background conditions. For revealing of the frontal lobe activation the P-300
functional method is widely used; and for the OL investigation, together with evoked
potentials, the test of intermittent photic stimulation (IPS) is used. We were not able
to find out results of the similar investigations throughout the literature available to us
[source — NIH; NCBI; NLM].

The purpose of our investigation was to determine the OL peculiarities in ADHD
children.

SUBJECTS AND METHODS

We investigated 77 mainly healthy pupils (44 boys and 33 girls) of one of the
Tbilisi secondary schools aged 8-15. They were meeting following selection criteria:
physiological development of pre-, peri- and postnatal periods without serious
somatic, mental and neurological diseases; normal neurological status. Child’s
behavior and its psycho-emotional status were assessed by parents, schoolteacher and
school psychologist by means of the specially elaborated questionnaire (one of us —
0. Toidze), independently from each other.

Out of 77 investigated children 59 were considered practically healthy, with
normal behavior. Other 18 children were meeting ADHD criteria of DSM-IV
classification [DSM-IV]. In 5 cases the electroencephalogram (EEG) was not
complete because of different artifacts. So, finally we investigated and compared to
each other 55 normal children (32 boys and 23 girls) who were considered as the
control group [17], and 17 ADHD children (10 boys and 7 girls).

The brain bioelectric activity was registered by 20-channel electroencephalograph
(ALVAR XXTR) following international standards. The electrodes were attached to the
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head in accordance to the 10-20 system . IPS was introduced to the subjects onlidﬁﬂﬁg s
closed eyes through the stroboscope (ALVAR Vareclat), which was placed in 30 cm.
distance, with 3 Joule energy rhythmic flashlight series, with frequencies 3, 6, 10, 14 and 24
Hz in 10 sec duration epochs. Photic driving (PD) was considered achieved if there was
change of the brain bioelectric activity in OL in the similar or divisible responses to the
introduced IPS. PD value was expressed in Driving Index (DI) which is showing
percentage of driving time in duration of 10-sec stimulation epoch. We analyzed 720
epochs (550 control and 170 ADHD) by means of DI and told from each other their three
main types: non-reactive (DI =0%), complete (DI =100%) and partial (0%<DI<100%). In
partial epochs we distinguished three grades: “bad” (DI<30%), “mild” (30%<DI<70%) and
“good” (DI>70%). For revealing main ontogenetic trends of PD we compared to each other
DI types of younger (8-12 years old) and older (13-15 years old) groups of children
separately for boys and girls. We were evaluating OL maturation rate (OLMR) by
prevalence of the certain kind of epochs. In terms of statistical data processing we used the
method of Discriminant Analysis [17].

We analyzed 550 control (320 in boys and 230 in girls) and 170 ADHD (100 in
boys and 70 in girls) PD epochs. In the control group out of 550 observed epochs
non-reactive were only 4 (0.72%), complete 200 (36.36%) and partial 346 (62.91%)
epochs (Table 1). In the ADHD group out of 170 observed epochs non-reactive were
only 2 (1.18%), complete 46 (27.06%) and partial 122 (71.76%) epochs (Table 2).

Table 1
Distribution of PD types in 8-15 years old normal children (control group), %

Normal DI=0% | DI<30% | 30%<DI<70% | DI>70% | DI=100%
8-15 D | 2(1%) | 14(9%) 67 (42%) 37 (23%) | 40 (25%)
boys S | 2(1%) | 17 (11%) 66 (41%) 36 (23%) | 39 (24%)
8-15 D | -(0%) 3 (3%) 27 (23%) 18 (16%) | 67 (58%)
girls S - (0%) 1 (1%) 36 (31%) 24 21%) | 54 (47%)

Table 2

Distribution of PD types in 8-15 years old ADHD children, %

ADHD group | DI=0% | DI<30% | 30%<DI<70% | DI>70% | DI=100%
8:15 D | 102%) | 3(6%) 22 (44%) 10 (20%) | 14 (28%)
boys S | -(0%) | 2@%) 22 (44%) | 10 (20%) | 16 (32%)
8-15 D | 1(3%) | 7(20%) 12 (35%) 8(23%) | 7(20%)
girls S| -(0%) | 411%) 15 (43%) 7(20%) | 9(26%)




RESULTS AND DISCUSSION i

In the control group (550 epochs) OL maturation level in girls is ahead than in
boys from the point of view of age. During pubertation the boys have similar PD as
the girls. There is no inter-hemisphere difference in the girls during pre-pubertation;
in pubertate left OL is developing faster than the right OL. In the boys currency of
maturation process is similar for right and left hemispheres.

In ADHD group (170 epochs) PD in the boys and in the girls, for right and left OL
separately and together, is revealing identical dynamics of “mild”, “good” and
complete epochs; at the same time the “mild” epochs are in prevalence. In 8-15 years
old girls number of "bad" epochs is much higher than in boys (Fig. 1).

In the control group the OL bioelectrical maturation rate is revealing sex
differences — it is more perfect in the girls (Fig. 2). In the girls is observed inter-
hemisphere difference during pubertation — the left OL is advanced than the right, but
this difference is only vivid at 10 Hz stimulation diapason. In pubertate there is no
inter-hemisphere differences between sexes.

There are different opinions with regarding to sex development of ADHD children
in the literature. One part of authors considers that there are no vivid sex differences
in ADHD children [5, 6, 10]. According to the other opinion the boys prevail in the
population with ADHD [1, 8, 20, 21, 26]. Despite the fact, that phenotypic currency
of ADHD is similar in both sexes it is more severely expressed in girls [4] and in
adulthood there are more females depicted than in childhood [3].

According to our results OLMR in the ADHD children is not revealing sex
differences. Dynamics of OLMR in ADHD boys is identical to the control group
boys, while the same parameter of ADHD girls is different from control group girls
and is identical to the control group boys.

Therefore, OL should be involved in the pathophysiological mechanisms of the
ADHD and sure it is sensitive towards IPS and especially in the girls.

Our aim was to investigate PD peculiarities in ADHD children with gender
consideration. Attention should be drawn to the fact that our research is populative
investigation whereas about 100% of the obtained literature is dedicated to the testing of
those children who have addressed the specialized centers with the certain complains. For
this reason we could consider the above-mentioned results as a preliminary data, which
need further conformation. At the same time drawing of the general conclusion based on
this bulk of material is less valid in terms of statistics, but changes found out by this method
verify that rising of this issue is most timely and significant.
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2) 8-15 years old boys, 320 epochs b) 8-15 years old girls, 230 epochs
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Fig. 1. Distribution of PD types in boys and girls of the controle group, %: a) 8 — 15
years old boys (320 epochs, D & S) and b) 8 — 15 years old girls (230 epochs, D & S).
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Fig. 2. Distribution of PD types in boys and girls of the ADHD group, %: a)8-15
years old boys (100 epochs, D & S) and b) 8 — 15 years old girls (70 epochs, D & S).
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DATA ON EXISTENCE OF TICK-BORN BORRELIOSIS
(SPIROCHAETOSIS=VECTORAS) NATURAL-ENDEMIC
AREAS IN EASTERN GEORGIA

M. Mikaia
S. Virsaladze Research Institute of Medical Parasitology and Tropical Diseases, Tbilisi

SUMMARY

In recent years, because of existing socio-economic crisis in Georgia, it is difficult to
reveal the areas where ticks of Ornithodoros genus, spontaneousy infected with Borelia,
are distrubuted. Registering the patients with Borreliosis is also complicated. Both tasks
have great strategic importance for agriculture and geology, for choosing sites for large-
scale industries and housebuilding, for redistribution and camping military units, for
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laying oil and gas pipelines. For this purpose we checked up O.verrucosus “amd! i
O.alactagalis spread areas, which had been studied by previous researchers. We
investigated new areas by landscape biotopes. We studied the spontaneous infection with
Borelia of these ticks. The work was carried out in 1995-1999. The object of research
were ticks of Ornithodoros genus and the animals living with them (vertebrates,
invertabrates). We collected ticks in different landscapes of Eastern Georgia. In each
landscape we established 3 control stations where every month in spring, summer and
auftumn we collected ticks according to their development phases. We collected them
from turtle (1st place), fox (2nd place), rodent and bird (3rd place) biotopes. We
investigated 11 districts, 126 settlement, and 2 city environs. Our findings confirm that
tick-born Borreliosis natural-endemic areas exist in Eastern Georgia for a long time.
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TESTING OF BIOPREPARATION HETERORHABDITIS POINARI
IN LABORATORY AND FIELD CONDITIONS

N. Mikaia

Institute of Zoology, Georgian Academy of Sciences

SUMMARY

We have studied a biopreparation Heterorhabditis poinari and its testing was
conducted in laboratory and field conditions. Experiments conducted in laboratory
conditions resulted in high indices -92%. Experiments carried out in laboratory conditions
proved that high indices were obtained at the application of suspension with high
concentration of nematodes. Experiments were conducted in field conditions as well. The
results of field experiments are also significant and amount to 87.14 %. Experiments have
shown that this species of Heterorhabditis poinari is an entomopathogenic nematode and
is promising one as biological means in the struggle against Scarabaeidae beetles.
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INVESTIGATION OF THE ANTIBIOTIC-RESISTANCE ALTERATION RATE
IN THE PATHOGENIC MICROORGANISMS

M. Mikeladze, D. Chikviladze
Department of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY

The aim of present work was assessment of increasing resistance trends in the
microorganisms of different species against the new antimicrobial preparations.

In the 10 years’ period (1988-1998) permanent investigation of the microbial
landscape in the Tbilisi surgical clinics and antibiotic-resistance elevation rate in the
pathogenic microflora against the newest chemiotherapeutic substances (Augmentin,
Unazin, Cyprofloxacin, Tyenam, Cephalosporins of III and IV generations) has been
evaluated. Rise of the microorganisms’ resistance should be due to wide and often
senseless application of these preparations.
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BIOLOGICAL CHARACTERISTICS OF THE GRAM-NEGATIVE
CLINICAL MICROBIAL STRAINS OF DIFFERENT GROUPS

M. Mikeladze
Department of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY
Investigation of regional characteristics of the gram-negative microbial hospital strains
has shown that the gram-negative strains are highly pathogenic, with high capacity for
hemolysis and characterized with 3-lactamic properties.
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PLASMID ANALYSIS OF THE HOSPITAL INFECTION
POLYRESISTANT STRAINS

941 1
LNBE20M01935

M. Mikeladze, D. Chikviladze
Department of Microbiology, Virology and Immunology, Tbilisi State Medical University

SUMMARY

The hospital infection microbial strains obtained from surgical clinics of Tbilisi have
been investigated with an aim to study R-plasmids, which determine the antibiotic
resistance of these strains.

It was shown that the strains isolated at various periods may contain R-plasmids of
similar molecular weight and, respectively, they possess similar phenotypes. Besides,
they belong in the incompatibility group, which is characterized with wide range of the
host-microbes.
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THE CHANGES IN ADRENAL CORTEX OF THE CASTRATED ANIMALS
WITH ALLOXAN DIABETES

L. Nijaradze

A. Natishvili Institute of Experimental Morphology, Georgian Academy of Sciences,
Thilisi

SUMMARY

The experiment was carried out in castrated alloxan diabetic rats. Morphological
method revealed that extension of the terms of alloxan diabetes development is
accompanied with the increase of the area of adrenal cortical cells, which is especially
evident on the 90" day of the experiment.

Thus adrenal cortex undergoes morphological and functional changes.
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CHANGES OF NUCLEIC ACIDS SYNTHESIS IN ADRENAL GLAND
DURING DEVELOPMENT OF ALLOXAN DIABETES

L. Nijaradze
A. Natishvili Institute of Experimental Morphology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The experiments were carried out in alloxan diabetic rats. The experiments revealed
that adrenal cortex undergoes pathological changes during Alloxan diabetes. The areas of
the cells, nuclei and cytoplasm, belonging to each of the cortex layers increase alongside
with the extension of the terms of alloxan diabetes development, especially on the 90"
day of the experiment, when the whole area of zonna fasciculata cells totals 143%.
Intensity of DNA and RNA syntheses increases at the beginning and then sharply
decreases. Thus adrenal cortex undergoes morphological and functional changes.
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THERAPEUTIC PECULIARITIES OF BENIGN PARTIAL EPILEPSIES
OF CHILDHOOD AND RELATED SYNDROMES

N. Okujava
Thilisi State Medical University

SUMMARY

In present investigation comparative study of therapeutic efficacy of ospolot (sultiam)
and other anticonvulsants in benign childhood partial epilepsies and related syndromes
was performed. Twenty two patients (2-12 years old) were studied. In 13 cases the
diagnosis of Rolandic epilepsy was established. In rest 9 cases different types of so called
atypical forms of benign childhood partial epilepsies were identified. All patients have
undergone detailed clinical, pharmacological, electroencephalographic (EEG) and
neuropsychological examination. The follow-up varied from 2 to 6 years. The study
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demonstrated that ospolot appeared to have best therapeutic effect in absolute majority of
our patients, significantly improving not only the clinical, but also EEG and psycho-
mental condition. Valproic acid reduced the seizures without EEG and psycho-mental
improvement. In a number of cases negative clinical and EEG effect of carbamazepine
was identified. Thus, ospolot (sultiam) supposed to be an anticonvulsant of first choice
for typical and atypical forms of benign childhood partial epilepsies, having positive
influence on clinical course and also on EEG and psycho-mental changes. It should be
recommended for initial treatment of epileptic syndromes discussed above. In cases of resistant
seizures, ospolot could be used in combination with other anticonvulsants or steroids.
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PHARMACOKINETICS OF CARBAMAZEPINE AND ITS ACTIVE
METABOLITE CARBAMAZEPINE-10,11-EPOXIDE: AGE RELATED
PECULIARITIES

N. Okujava V. Okujava

Thilisi State Medical University

SUMMARY
Carbamazepine-10,11-epoxide (CBZ-epoxide) was identified in the 70s as a meta-
bolite of carbamazepine (CBZ) [5]. The well-established anticonvulsant effect of CBZ-
epoxide in animals and clinical pilot studies suggest that it must contribute to the clinical
effects of CBZ in humans [4, 8]. Several factors or compounds could influence the ratio
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of CBZ-epoxide to CBZ in plasma [3, 5, 6 ]. In present study the age dependent
peculiarities of CBZ and CBZ-epoxide concentrations were investigated. The study have
undergone 28 patients with epilepsy, who received CBZ as a monotherapy. They were
divided into 2 age groups: 1. Children and adolescents (15-17 years) — 21 cases, and 2.
Adult patients (20-43 years) — 7 cases. Blood levels of CBZ and CBZ-epoxide were
defined using high-performance liquid chromatography [2]. The average concentration of
CBZ- epoxide in children and adolescents was identified as 17,5% of CBZ concentration,
in adults this index being 11% of CBZ concentration. The results could be explained by
pronounced autoinduction of CBZ metabolism in children and adolescents [1], which
leads to disproportion of biotransformation of CBZ and CBZ-epoxide. Namely, downfall
of CBZ concentration is followed by relative increase of CBZ-epoxide level in this age
group. Such condition can induce CBZ- epoxide intoxication by therapeutic concentration
of the basic anticonvulsant. This fact indicates that for valuable pharmacological monitoring
quantitative definition of CBZ and its active metabolite CBZ-epoxide is demanded.
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EQUIPMENT FOR COMPLEX STUDY OF THE MOTION
SICKNESS IN THE CAT
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Equipment is described for complex neurobehavioral investigation in the cats of
the so called “motion sickness” (MS) , or its cosmic form currently called the
“cosmic adaptation syndrome” (CAS). The main problem in the context of such
research are the tools by which to achieve in terrestrial conditions the state of
microgravitation on the one hand, and to obtain the recordings of the electrical
activity from the relevant cerebral structures, on the other. For the first purpose the
electromechanical apparatus is described, specially adopted to cats as experimental
animals. The apparatus enables the uniform sinusoidal rotation of the animal
around its horizontally placed longitudinal axis (the so called “barbecue-spit
rotation”) at the frequency of 0.4 Hz, aimed for modeling microgravitation in
terrestrial conditions; as to the second purpose the miniature telemetering system is
described, which permits reliable recordings of the wide spectrum of bioelectric signals.

Key words: space adaptation syndrome, microgravitation, uniform sinusoidal
rotation, biotelemetry, Darlington’s pair, LC tuning element, frequency response, noise
characteristic, cats

In order to study experimentally the neurophysiological mechanisms of the so
called cosmic adaptation syndrome (CAS) in terrestrial conditions, as a preliminary
step the investigator needs to solve two principal technical tasks: a. Arrangement of
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equipment to model microgravitation in terrestrial conditions, in accordance";ﬁ‘/{ﬂ’)‘%PlitH
idea originally presented by Correia M. J. and Guedry F. E. [1], and b. Arrangement
of equipment to monitor telemetrically the electrical activity of the cat’s brain
(summary and unitary).

To achieve the objective of the first task the following equipment was designed :

1) Aluminum frame, inside which the cat will be placed and which will provide the
uniform rotation of the animal around the horizontally placed longitudinal axis of its body,
the so called «barbecue-spit rotation» , at a frequency of 0.4 Hz (the 24 rpm). The
dimensions of this frame (690 x 260 mm) permit the comfortable placement of the cat in it.
For the construction of the frame the aluminum was chosen because of its lightweight, easy
manufacturing and anticorrosion properties. At the beginning and the end of the frame
perpendicular to its plane aluminum shields (160 mm) were attached, and two aluminum
rods (10 mm in diameter each) were fixated along the whole frame at a distance of 120 mm
from it. The distance between them equals 235 mm, and four special holders can freely
move along these rods, which are intended to fixate the cat’s head, while its torso might be
fixated to the frame by special crutch system. At the same place special holders are
arranged to fixate the telemetric transmitter system. This frame is fixed to the main chassis
by means of the low-friction ball-bearing connection. In order to achieve the needed
frequencies of rotation the gearing is used in combination with the chain transmission. The
engine XEROX X B 597-220 with reductor is used to perform the appropriate rotations of
the frame. The power developed by this engine on the shaft of the rotating frame equals 4,2
kWh. This power is quite sufficient to provide the distortionless rotation without any inertia
of the object, which weighs approximately 10-15 kg. This equipment is arranged in such a
way as to permit the rotation of the frame in both directions (clockwise/counterclockwise).
The frequencies of the rotating frame can be controlled by changing the engine’s power
supply in the range of 3 rpm. The frequency of the rotations is measured tachometrically.
Dimensions of the whole system are 1010 x 420 x 345 mm. The photography of the system
is presented in Fig. 1.

2) In order to achieve the objectives of the second task we have looked through the
available literature devoted to telemetering registration of the brain’s electrical activity and
chose the system presented by M.W. Brown, G.M. Edge and G. Homn [2], because of its
miniature size, light weight, easy design and inexpensiveness. Unfortunately, due to the
lack in our country of the elements employed in the original circuitry of M.W. Brown et al.,
the necessity to modify the original circuit arose. We have changed the low noise transistors
Ty and T, (Waycom type 2N4289) to the appropriate existing analogues from the Former
Soviet Union (FSU) — KT 3102E (n-p-n type).
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Fig. 1. A Photography of the Lép—
paratus to be used to model micro-
gravitation in terrestrial conditions.
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This pair of transistors in Darlington’s configuration provides the high linearity of
response at low currents with a good noise figure, as is necessary when the device is
used with micro-electrodes. DC stability is attained by negative feed-back through a
reverse biased, low-leakage silicon diode D (Texas Instrument type 1 SS 44, which
we changed to the analogue from the FSU — KD516) from the common collector to
the input base of the Darlington’s pair. The low-pass RC filter in series with the diode
is to avoid a decrease of input impedance with consequent loss of gain in the 16 Hz to
10 kHz range. The transmitter in our design, as in original one, uses the single LC
tuning element, but instead of a germanium mesa high frequency transistor T3
(Motorola type 2N3323), an analogue of which we could not find among the products
of the FSU, we used the n-p-n type high frequency silicon transistor KT368A. This
was the reason to change the configuration of the LC tuning element, which gave us
the final configuration of our transmitter, circuit diagram of which is shown in Fig. 2.
In spite of this slight modifications in the circuitry our telemetry device operates well
in the same limits, as defined by the original paper of M.W. Brown et al. [2], i.e. the
chosen circuit parameters in our modification give the required non-linear operation
so that the output wave form is rich in harmonics. The receiver operates at the third
harmonic of the carrier, so taking advantage of the increase in modulation index
resulting from frequency multiplication. This harmonic falls within the range of a
domestic type VHF, f.m. receiver. The rms noise level with shorted input is 10 pV
with a 10 kHz bandwidth. With a 10 M source impedance the noise level is 20 pV.
The frequency response is < 1 Hz to > 20 kHz. The input capacitance is typically
35 pF. The DC input leakage current is 10" A. With an inter-stage coupling resistor
of 22 k the transmitter overloads at input signal levels > 1 mV from a low impedance
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source. Signal strength and frequency are virtually unaffected by chéﬁéé"sﬂjﬁ]
orientation of the transmitter. The device draws 1.5 mA from the power supply,
weighs 10 g and measures 2 x 2 x 2 cm.
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Fig. 2. Transmitter circuit diagram. T, and T , low noise transistors (manufactured in the FSU,
KT3102 E, n-pn type); T3, silicon high frequency transistor (manufactured in the FSU,
KT368A, n-p-n type); D, low leakage silicon diode (manufactured in the FSU, KD516).
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The dynamics of excitability and neuronal activity of the brainstem and
diencephalic ascending activating structures in the sleep-wakefulness cycle (SWO)
was studied in cats and rats. To this end the following methods were applied:
1) measurement of thresholds of electrical stimulation through the chronically
implanted metallic electrodes required for eliciting electroencephalographic (EEG)
arousal and behavioral awakening; 2) recording of activity from individual neurons
through the metallic microelectrodes; 3) variation of food motivation and
4) selective deprivation of paradoxical sleep (PSD). Analysis of data obtained
revealed regular changes in excitability and neuronal activity of the brainstem and
diencephalic ascending activating structures in SWC, reflected in a gradual decrease
of these parameters in parallel with the reduction of the level of wakefulness and a
gradual development of slow-wave sleep (SWS) or orthodoxical sleep, while in
paradoxical sleep (PS) they rapidly increase and reach the level characteristic of
active wakefulness. Such dynamics of excitability can be measured only by the
parameters of electrical stimulation, which elicit the isolated EEG arousal without
behavioral awakening. As to the change of threshold of behavioral arousal, it
coincides with that of isolated EEG arousal only within the ranges of wakefulness —
slow-wave sleep, while the threshold for eliciting behavioral awakening from the PS
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considerably rises compared even with deep SWS or orthodoxical sleep."'J’rI“lji“i‘ébfzidt
can be successfully explained by the evidence that during PS its triggering, highly
activated, brainstem and diencephalic structures exert a potent inhibitory influence
of the spinal cord reflex activity.

Key words: brainstem, diencephalic structures, sleep-wakefulness cycle, excitability,
neuronal activity

It is known that in the triggering and further optimal maintenance of one or
another phase of the sleep-wakefulness cycle (SWC) a crucial role is played by the
brainstem and diencephalic structures [15, 18, 19]. It is even more or less distinctly
defined the structures or a group of structures which are responsible for the formation
of one or another SWC phase [12, 13, 17, 18]. It has been demonstrated that the
preceding SWC phase during its course is preparing the intrinsic biological need fora
subsequent phase, which by activating the relevant brain structures provides a proper
course of the cycle [5, 12]. At the same time, the regulating structures of the already
realized phase, on the principle of reciprocal interrelationship, cause the inhibition of
the structures responsible for the formation of the preceding phase [3, 17, 18]. It is
logical to suppose that similar interrelationship causes regular change also of the
excitability level of these structures that is necessary for the enhancement or reduction
of their activity. From this it emerges that by studying the level of excitability in the
brainstem and diencephalic structures one can specify to a considerable extent the
possibility of their involvement in this or that SWC phase and thereby promote clarification
of the mechanisms of this complicated neurobiological phenomenon.

MATERIAL AND METHODS

Experiments were carried out in mature cats (n=10) and albino rats (n = 10) of either
sex. Metallic electrodes with the uninsulated tip 100-200 pc in diameter were chronically
implanted in different cortical and subcortical structures of brain, in the cervical and
oculomotor muscles in cats under nembutal (30-35 mg/kg) and in rats under hexenal (100
mg/kg) anesthesia. Besides, there was recorded electrocardiogram (ECG). The stereotaxic
atlases of Jasper and Ajmone-Marsan [11] as well as of Bures and et al. [4] were used.
Observation on the dynamics of electrical activity in the neo- and archipaleocortex was
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started 5-7 days after surgery. Experiments were conducted in a special chamber fitted or”**”
behavioral observations and polygraphic recordings of SWC. Before the start of the
experiment animals were fed, they remained in a quieter state thereafier and soon fell
asleep. Part of the experiments was conducted in halfsatiated or hungry animals. In order to
define excitability of the brainstem and diencephalic structures, they were electrically
stimulated via the chronically implanted bipolar electrodes. The rectangular electrical
pulses delivered from the generator with high-frequency output were used. Stimulation
parameters could be varied within wide ranges (0.5-20 V, 1-300/sec, 0.1-5 msec).
Recordings of electrical activity from the neo- and archipaleocortex were made on a 13-
channel inkwriting electroencephalograph of the firm “Sane'i”. A 2-channel analyzer —
integrator of the same firm served for the amplitude-frequency analysis and integration of &
(1-4 Hz), © (4-8 Hz), o (8-12 Hz), B (12-20 Hz), and 3, (20-30 Hz), thythms from one or
another area of the neocortex and hippocamus. Monitoring of integrated values of the
rhythms in a 5-sec epoch was done consecutively, i.e. the thythms were first recorded from
the neocortex, then from the hippocampus. Frequency analysis of the
electrohippocampogramme was made with a computer Nairi-2.

Recording of electrical discharges from individual neurons in the brainstem and
diencephalon was made in free moving animals. During surgery cranial trepanation was
undertaken. In the trepanizwd hole a plexiglass ‘well” was fixed by noracryl for a subsequent
fastening of a mechanical micromanipulator by means of which microelectrodes were
inserted in the brain. Impedance of the microelectrodes made of tangstem wires 200-250 1 in
diameter, electrolitically sharpened in a 6% solution of NaOH (current intensity 0.1-0.2 A)
and insulated (exept for the tip) with special varnish, was equal to 5-10 mQ. Extracellularly
driven action potentials of neurons after their preliminary augmentation were recorded on a
photofilm from the oscillograph screen, after amplitude discrimination on the magnetic tape
and paper parallel with a electroencephalogram (EEG) recordings. The magnetic tape records
were processed by micro-IBM “Anops-101”. A multichannel discriminator afforded to single
out one or several neurons in the case of multi-unit recording, however paper recording was
made of the activity from a single neuron with the most high amplitude spike. While plotting
histograms the activity of individual neurons were subjected to machine treatment. To avoid
errors, caused by noise, the activity of neurons with the lowest amplitude spikes was not
analysed. At the termination of experiments direct current (2 mA, 60 sec) was passed through
the microelectrode for the subsequent determination in serial frontal sections of the
localization of the tips of microelectrodes. In case of need, the results were treated statistically.
Mean values, their standard deviations and reliability of the changes observed were estimated
with Student's ¢-criterion.
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RESULTS AND DISCUSSION

During slow-wave phase of sleep (SWS) when both in the neocortex and hippocampus
predominate slow and highamplitude electric waves within delta thythm range, threshold
electrical stimulation of the mesencephalic reticular formation (MRF) causes the
phenomenon of desynchronization both in the neocortex and hippocampus without
appearance in the latter structure of the characteristic theta thythm (Fig. 1A).
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Fig. 1. Change of electrical activity in the cat's neo- and archipaleocortex at electrical
stimulation of the MRF during DSWS. 1- electrical activity of the neck muscles, 2, 3 the
dorsal hippocampus, 4 - the entorhinal cortex, 5 - sensorimotor cortex, 6 - integrated
values of 8, 6, o, B; and B, rhythms from the dorsal hippocampus (I - the first five
deviations) and from the entorhinal cortex (II - the subsequent five deviations);
integration epoch 5 s. Stimulation parameters: 2.5 V, 200/s, 0.1 ms. A straight line under

the EEG points to the moment of stimulation. Calibration: 200 pV, time 1sec.



reactions, by lack of recovery the cervical muscle tone. After cessation of similar
stimulation slow electrical activity recovers rather rapidly (Fig. 1B). Even at a
negligible reduction of intensity, the threshold stimuli are converted into the
subthreshold during SWS, a thereby ceasing to cause the phenomenon of
desynchronization (Fig. 2A). However, the same parameters of stimulation during
paradoxical sleep (PS) produce considerable shifts in the electrical activity of
hippocampus, most clearly evidenced by the enhancement of theta rhythm (Fig. 2B,
see also C, D), but without behavioral arousal. This clearly indicates that in PS
excitability and respectively the activity of MRF ascending activating system is
significantly enhanced, as compared to SWS.
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Fig. 2. Change of electrical activity in the visual cortex (1) and dorsal hippocampus (2) in
response to the threshold (1.5 V, 200 /s, and 0.1 ms) electrical stimulation of MRF during
DSWS (A) and PS (B) in the cat. Leads: 3 — oculomotor muscle, 4 — ECG, 5 — signal line
indicating the moment of stimulation, 6 — integrated values of 8, 6, «, ; and B, rhythms
from the visual cortex (I — the first 5 deviations) and the dorsal hippocampus (II — the
subsequent five deviations), integration epoch 5 sec. C — statistical data on the expression
of delta rhythm during DSWS (a) and electrical stimulation (b); D — statistical data on the
dynamics of theta rhythm during PS (a) and electrical stimulation (b). Calibration:
200 pV, time 1sec. * p<0,01.
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A more complete picture of dynamics of excitability of the ascending activaﬁfl’g'"m
system is observable during the comparison of all basic phases of SWC (wakefulness, SWS
and PS) during electrical stimulation of the above-indicated structure. It appeared that
threshold stimulation, eliciting during passive wakefulness noticeable EEG shifts both in the
neocortex and hippocampus (Fig. 3A), during deep SWS (DSWS) renders subthreshold (Fig
3B) and on the face of PS gets more effective, in the sense of eliciting the isolated EEG shifts
without behavioral arousal (Fig. 3C), that is observable at passive wakefulness (Fig. 3A).
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Fig. 3. Change of electrical activity in the sensorimotor cortex (2) and dorsal hippocampus (3) in
response to threshold (1 V, 200 /s, and 0.1 ms) electrical stimulation of the rostral part of MRF
during passive wakefulness (A), DSWS (B) and PS (C). Leads: 1 — the cervical muscle, 4 —
signal line indicating the moment of electrical stimulation, 5 — integrated values of 8, 0, o, B and
B, rhythms from the sensorimotor cortex (I — the first five deviations) and the dorsal hippocampus
(IT— the subsequent five deviations). Integration epoch 5 sec. Calibration: 200V, time 1 s.



This fact distinctly indicates that in PS excitability of the ascending activaungr‘vJJ 5
MRF system is considerably higher not only in comparison with DSWS, but also with
passive wakefulness. The results of studying the dynamics of MRF individual
neurons in SWC (Fig. 4) clearly indicates that rise in MRF excitability in PS is
paralleled by the augmentation of its activity as well.
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Fig. 4. Electrohippocampogram (1) and the MRF neuronal activity (2) in rats during:
spontaneous arousal from SWS (A), DSWS (B), PS (C, D) and during transition from PS
to passive wakefulness (E). Arrows mark the moments of spontaneous awaking from
SWS (A) and transition from PS to passive wakefulness (E). Calibration 100 pV, time
1 sec. F — the results of statistical treatment. a — mean frequency of activity of a neuron in
SWS is considered as 100%; b — at transient stage from SWS to PS; c, at PS. * p<0,001.

As is seen, during DSWS (Fig. 4A, beginning of the record) the MRF neuron is
firing in rather low frequencies, but at the onset of spontaneous arousal, frequency of
discharges is sharply increased. With the resumption of SWS the frequency of
discharges of the neuron again declines sharply (Fig. 4B), but as soon as there occurs
aregular transition of SWS to PS, the frequency of excitation of the neuron attains its
highest level (Fig. 4C, D). Transition of PS to a fragment of quiet wakefulness is
accompanied by a dramatic fall in the frequency of neuron firing (Fig. 4E). The figure
clearly shows that the frequency of discharges of the MRF neurons is highest at active
wakefulness and they show a progressive decline in their activity with the onset of
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passive wakefulness and further development of SWS. However, the activityublf'%ﬁgééJ
neurons is highest in PS.

Likewise MRF proceed also the dynamics of excitability and neuronal activity in
the SWC in the central gray matter. During stimulation of this mesencephalic
structure the parameters of electrical stimuli eliciting in SWS desynchronization of
electrical activity in both the neocortex and hippocampus without any signs of
behavioral arousal (Fig. 5A) in PS are capable of eliciting more significant EEG shifts
evidenced primarily by the enhancement of hippocampal theta thythm (Fig. 5B, 5C).
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Fig. 5. Change of electrical activity in the visual cortex (1) and dorsal hippocampus (2) in
response to threshold (3.5 V, 200 /s, and 0.1 ms) electrical stimulation of the central gray
matter during DSWS (A) and PS (B). Leads: 3 — oculomotor muscle, 4 — signal line
indicating the moment of stimulation, 5 — integrated values of 8, 0, o, B, and B, rhythms
from the visual cortex (I — the first five deviations) and the dorsal hippocampus (I — the
subsequent five deviations). Integration epoch 5 sec. C — Statistical data on the dynamics of
theta rhythm during PS (a) and electrical stimulation (b). Calibration: 200 nV, 1 s. * p<0,01.

Among the brain stem structures, involved in regulation of the SWC of special
importance are the structures of its pontine part wherein the triggering mechanisms
for PS are localized [see 13, 18]. In this context study of the dynamics of neuronal
activity of this formation in the SWC deserves special interest. Experiments
conducted both on cats [2, 8, 9, 10, 16, 26, 27] and on rats [20] have shown the
existence of neurons of three types exhibiting a varying dynamics of activity in the
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~ SWC. The majority of neurons from the anterior regions of the pons manifest a~Hig‘HﬁlQ
activity at emotional wakefulness and in PS, while on the face of passive wakefulness
and especially in SWS their activity is sharply attenuated (Fig. 6).
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Fig. 6. Changes in the electrohippocampogram (1) and neuronal activity (2) in rat from
the anterior part of pons during: A — emotional awaking from SWS (A); transition from
SWS to PS (B); PS (C, D, E); transition from PS to passive wakefulness (F). An arrow marks
the moment of spontaneous emotional awaking from SWS. Calibration: 100 uV, 1s.
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described above. These neurons exhibit a high activity only at active wakefulness
(Fig. 7E), which is sharply reducing during SWS (Fig. 7A) and almost ceases to be
discharged in PS (Fig. 7C, 7D). Characteristically, these neurons may often show
augmentation of activity during the transition from SWS to PS (Fig. 7B), that seems
to be associated with the change of body position thereat. According to the adopted
terminology these neurons are the PS-off neurons [2, 8, 10, 16] and belong either to
the serotoninergic or noradrenergic system.
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Fig. 7. Changes in the electrohippocampogram (1) and neuronal activity in rat from the
middle part of pons during: SWS (A), transition from SWS to PS (B), PS (C, D), transition from
PS to active wakefulness (is marked by arrow) (E). Calibration: 100 pV, 1's.



Of no less interest appears to be the dynamics of activity of considerable pért of
neurons, belonging to the caudal region of pons. These neurons exhibit the highest
activity during SWS, while in PS they get almost silent (Fig. 8). As is known the so-
called Non-REM-on cells are broadly represented in the anterior hypothalamus and
the basal forebrain [22, see 25,29]. We have reasons to believe that these neurons
together with those from the basal forebrain are actively involved in the triggering of
synchronized spontaneous electrical activity at the cortical level, characteristic of
SWS [14]. The described evidence clearly indicates that the pontine part of brainstem
is an active site for the triggering of all the SWC phases.
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Fig. 8. Changes in the electrohippocampogram (1) and neuronal activity in rat from the
caudal part of pons during: SWS (A, B) and PS (C).

At the present time it is already beyond question that the hypothalamic structures
have a decisive role in triggering and maintenance of complicated motivational-
emotional reactions and formation of respective instinctive behaviors [see 6, 21].
Proceeding from the fact that the SWC is a chain of interdependent and therefore
causally interrelated behavioral acts [see 12, 21] study of the dynamics of excitability
in the structures of this complex formation in the SWC seems to deserve attention. In
this aspect of primary interest are the posterior and lateral parts of hypothalamus, the
former is considered to be one of the most important structures constituting the so-
called “wakefulness center” [7], the latter is a triggering mechanism for food
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motivation [1]. It has been demonstrated experimentally that at threshold stihfﬁféi%ﬁé
too of both posterior and lateral hypothalamus one can elicit the isolated EEG shifts
in SWS (Fig. 9A), as well as in PS (Fig. 9B) without any signs of behavioral arousal.
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Fig. 9. Change of electrical activity in the sensorimotor cortex (2) and dorsal
hippocampus (3) in response to electrical stimulation of the lateral hypothalamus during
SWS (A) and PS (B) in the cats. Leads: 1 — the cervical muscle, 4 — signal line, 5 -
integrated values of 8, 6, a, B; and B, rhythms in the sensorimotor cortex (I — the first five
deviations) and dorsal hippocampus (I — the subsequent five deviations). Integration
epoch 5 sec. Stimulation parameters: A — 6 V, 200 /s, 0.1 ms; B — 5V, 200 /sec, 0.1 ms.
Calibration: 200 pV, 1 s.

Although these shifts are, as a rule, more pronounced in PS what manifests itself
first of all in the enhancement of the hippocampal theta rhythm. Taking into account
the fact that the hypothalamo-septo-hippocampal system plays a decisive role in the
formation of hippocampal theta rhythm that is particularly characteristic of PS
[12, 14], significance of elevation of excitability in the hypothalamic structures,
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triggering the motivated emotional reactions would become more evident. The fac‘t'ié’“ ’
worth noting that the electrical stimulation of the posterior hypothalamus that is
threshold for eliciting behavioral arousal during DSWS (Fig. 10A) renders
subthreshold for eliciting behavioral arousal in the course of PS, but more potent to
elicit the EEG changes, that is again expressed primarily in the enhancement of
hippocampal theta rhythm (Fig. 10B, 10C). This fact distinctly points to the
divergence of the thresholds for electrical stimulation of ascending activating brain
structures in order to elicit the EEG and behavioral arousals. While the threshold for
elicitation of EEG shifts on the level of neo- and archipaleocortex is considerably less
in PS than in SWS, the threshold for eliciting behavioral awakening appears to be
higher namely during PS. This fact once more emphasizes the paradoxicalness and
qualitative particularity of this sleep phase.
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Fig. 10. Change of electrical activity in the neo- and archipaleocortex in response to
electrical stimulation (4 V, 200 /s, and 0.1 ms) of the posterior hypothalamus during SWS
(A) and PS (B) in the cats. Leads: 1 — the cervical muscle, 2 — the sensorimotor cortex, 3 — the
entorhinal cortex, 4 — the dorsal hippocampus, 5 — signal line, 6 — integrated values of ,
0, a, By and B, rhythms in the sensorimotor cortex (I — the first five deviations) and the
dorsal hippocampus (I — the subsequent five deviations). C — Statistical data on the
dynamics of theta rhythm during PS (a) and electrical stimulation (b). Calibration:
200 pV, 1 s. * p<0,01.
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That the hypothalamic activating structures manifest high excitability and activity
in PS is clearly indicated also by the results of recording their neuronal activity in
SWC [22, 28]. In particular, the neuronal activity of the posterior hypothalamus is
most highly activated during PS and it attains the level characteristic of active
emotional wakefulness (Fig. 11).
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Fig. 11. Histograms of frequency (A) and interimpulse intervals (B) of a neuron from the
posterior hypothalamus in various phases of SWC in the rat. On the abscissa: time in s.
(for A) and time in ms. (for B); on the ordinate: number of impulses per 1 s (for A) and
number of intervals (for B). AW — active wakefulness.



In the aspect of dynamics of neuronal activity of the diencephalic motivational
structures in the SWC particularly interesting appeared the results obtained on the
lateral hypothalamus, which is considered as a basic center for food motivation [1].
Ahigh level of food motivation appeared to have more acute effect on the frequency
of neuronal discharges in the lateral hypothalamus just in PS than in SWS. Therefore,
the difference in frequency of discharges of the lateral hypothalamic neurons between
SWS and PS is more pronounced (Fig. 12A) than after animal’s satiation (Fig. 12B).

% Fig. 12. Effect of the level of
A food motivation (in: A —
450 % hungry animal and B — after its
- : satiation) on the frequency of
neuron discharges in the
4_99_ lateral hypothalamus in SWS
(1) and PS (2). Mean
350 frequency of a neuron during
] SWS in the rat with high food
motivation is taken as a 100%.
300 * p<0,001.
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The higher firing frequency of the lateral hypothalamic neurons in PS on the face
of hunger, compared to the PS of the same animal after its satiation is in agreement
with the parameters of the hippocampal theta rhythm that are the integrative reflection
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of the level of activity of the hypothalamo-septo-hippocampal system. As seen in
Fig. 13A, the hippocampal theta rhythm of a hungry animal’s PS prevails both in
frequency and amplitude over that same rhythm of a satiated animal’s PS.
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Fig. 13. Effected of hunger (A) and enhancement of the need for PS during its

postdeprivation rebound (B) on

the frequency-amplitude characteristics of the

hippocampal theta rhythm in PS. On the ordinate: the amplitude fluctuations of slow
potentials in the electrohippocampogram in relative units; on the abscissa — their

frequency in Hz.
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A specific enhancement of excitability of the brainstem and diencephalic”’”
ascending activating structures in PS in terms of theta rhythm dynamics well
manifests itself after its selective deprivation, i.e. in the phase of PS rebound.
Fig. 13B shows the results of frequency analysis of electrical activity of the dorsal
hippocampus prior to and after PS selective deprivation. It is evident that theta
thythm in the frequency and amplitude during PS rebound exceeds the same
parameters of PS in background records, i.e. before PS deprivation.

Thus, excitability of the brainstem and diencephalic ascending activating
structures in the SWC undergoes regular alteration. It gradually attenuates in parallel
with a decline of the level of W with the onset of SWS and is the lowest in DSWS.
During transition from SWS to PS excitability of these structures undergoes a sharp
inverse change and rapidly rises to the level characteristic of active emotional
wakefulness. At the same time, it should be noted that in the course of PS excitability
of these structures still undergoes some significant oscillations on the basis of which
one can distinguish the so-called emotional and unemotional stage of this phase [23].
The rational dynamics of excitability of the brainstem and diencephalic structures
may be traced accurately by measuring the thresholds of their activation for eliciting
the isolated EEG arousal without any signs of behavioral awakening. While the
dynamics of thresholds for direct electrical stimulation of these structures for the
elicitation of behavioral awakening coincides with that of EEG arousal only within
the cycle wakefulness — slow-wave sleep. With the onset of PS the thresholds of
electrical stimulation for the activation of brainstem and diencephalic structures,
eliciting behavioral awakening do not get reduced, just on the contrary, considerably
increase, that may be accounted for by intensive inhibitory influence of brain PS
mechanisms on the reflex activity of the spinal cord [24].
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KWJVIEPHBIE CACTEMBI BUHHBIX JIPOKKEN

L. I. Caoazuweunu, T. H. 3apnaose, M. B. Menaboe,
A @. lllamupuweunu

T6unucckuii rocy napcTBeHHBIH yHEBEpCHTET UM. V. JIxaBaxuIBuIM

[Mpunsro 1.06.2001

BbitesieHbl B 0XapaKTepH30BaHbI KHILIEPHbIE CHCTEMbI AG0PHIEHHBIX BUHHBIX
Apozckeii. Ilokazano, uro B nomyasiuun npeo6aanaior gpenornnsr K u N,

Katouesbie cioBa: ¢perorun, Mmopda, nomynsuus

HexoTopsie Apojokn-caxapOMHLIETb! BBIIENSIOT GENOK-TOKCHH (MHKOLJH), KOTOpBIi
YOMBAET —INTAMMEI TOrO K€, WIM ONM3KMX BMAOB. MHUKOLMH KOJMpyeTcst
cumbroTrdeckumu PHK-cozepikaliuMu. BUPYCOMOAOGHBIMU YacTHLAMH — nJ1a3MHUIaMH
[3]. B nonynsumm; BEIHHBIX APOsioKel CYIIECTBYIOT HHAMBH/IbI Tpex (PEeHOTHIOB: KHILIEp
(Killer-K), neiirpanenblii (Neutral-N) M uyBcTBUTENBHBIH (Sensitive-S). Usyuenue
a00PMIEHHBIX IITAMMOB ~CaXapOMHLETOB-KHIIEPOB  BBISBHIO, YTO OHM OGNAZAloT
PasIMUHBIMK CTIEKTPAMH aHTATOHUCTHYECKO#H aKTHBHOCTH (AA) [3, 6].

AA KIJIETOK SIBJISETCS aaNTHBHBIM MPU3HAKOM M MIpaeT CYLIECTBEHHYIO pOJib B
CTabMIIM3aLIMK IKOJIOTHYECKHX LEMel U PEryJIsLUH YUCAEHHOCTH Oy ALK,

MATEPHAJI 1 METO/JBI

Mertone1 onpesenenus denorumnor apoxokeii — K, N u' S, cocTas cpe onmcansl paHee
[2], B kauectBe TectepoB ciyuMM ImTammbl K7 (KIL-KI), S14 (uyBcTBHUTENBHEII)
Oxcdopnackoit reHetnueckoit komnekuyu, M437 (KIL-K2) PHUMB u B “Marapay”
r. flnta, 7A-p192 (4yBCTBUTENBHBII), IMereprodckasi reHeruueckas nuHMA. MeTompl
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BBIIC/ICHHA LITAMMOB H OTIpE/IEIeHHe BUJIOBOI NPMHALIEKHOCTH ONUCaHBI patee [1, 4, 6],
Beuto uccnenoano 10 npo6 pasbix norpe6oB (M30JSTOB CIOHTAHHOTO OposKeHHs),
B3SITBIX B OKTAOpe 2000 rosia, B KOHIIE Ce30Ha BUHOAENHS B cell. Mup3aaHu (Kaxerus).

PE3YJIBTATBI U UX OBCYXXIEHUE

Hamu nsyuena AA B 500 mrammax. Hccnenyembie KyabTyphl 10 OTHOLIEHHIO K
TeCT-IITaMaM  (Ha WX Ta3oH INTPHXOM HAHOCHINCH HCCNElyeMbie  LITAMMbI)
pasiennanch Ha Tpu deHoTunuyeckux knacca: K, N u S. Beuna Boisieiena 21 Mopda
(Tabn. 1). 79 wrammoB, umerowux AA, pacnpeienuIuch mo 9 Mopdam. V 375
IITaMMOB OKa3aJiCsi HEHTpaibHbIH GEeHOTHI, a y 46 — UyBCTBUTENBHEI. Heiitpas-
HbI€ LITAMMBI COCTaBUIIM OJIHY MOP(Y, UyBCTBUTEbLHBIE — JEBSITD.

Tabauua |
Onpenenenne AA npupoanoii nonyJsiuud Mup3aanu
KosinuecTBo TECT-JIMHUM (Fa30HbI LITAMMOB)
Mopda
WITaMMOB M-437 TA-P192 K7 S 14
I 1 K K K K
II 6 K K K N
11 12 K N K N
v 4 N K K N
v 20 N N N N
VI 25 N N N N
VIl 2 K N N N
VIII 1 K K S S
IX 1 N S K N
X 6 S K N N
XI 1 K S S S
XII 375 N N N N
X1 2 N N N S
XIvV 14 N N S N
XV 2 S N N N
XVI 1 N S N N
XVII 6 S N S N
XVIII 2 S S N N
XIX 5 N S S S
XX 6 S N S S
XXI 8 S S S S




Tectbl MeXTy pa3sHBIMU KHUJIEPHBIMH MOp(aMu M0Ka3ajiH, YTo OHU pa3nuqa}6TCﬂ
denotunuueckn (Tabn. 2). Ilrammsl I MOpdBl JM3MPOBaNM KIETKH OCTalbHBIX
wramMmoB. Tpu mopdsl (IV, VI, IX) BbisiBWIM AA K OTAEIBbHBIM IITAMMaM.
BosbnHCTBO 1ITAMMOB OKa3a10Ch HEUTPALHBIM.

Tabnuua 2
PesyibTaThbl TeCTOB Ha YyBCTBHTE/ILHOCTD, JIETAILHYI0 AKTHBHOCTD H
HeHTPaJLHOCTb Y ITAMMOB H3 Pa3HbIX MOpd

Ia30HbI LlTpux wramma

lTaMmMoB ! II I v \4 VI VII | VIII | IX X
I N N N N N N S N N S
Il K N N N N N N N S N
11 K N N N N N N N N N
v K N N N N N N N K K
\ K N N N N N N N N N
VI K N N N N N N N K N
Vil K N N N N N N N N N
VIII K N N N N N N N N N
X K N N N N N N N N N
X K N N N N N N N N N

[Ipumeuanue: puMckuMH LEppaMu 0603HaYEHBI HOMepa MOpd.

Ulrammbl peHoTHNA «KMIIEP” B MUKPOMOINYJISALMAX BCTPAEUAIOTCS C PA3TMUHOIN
yactotodd (Tabn. 3). Yactora mrammoB AA cocraBuna 15,8%, npuGausurensHo
TaKylo )K€, KaKk W B BBIABJEHHOW HaMH paHee B ApPXHIOCKAJOMCKOM MOMyJALMH
(16,8%) [1]. B KaxeTMHCKMX MNOMyNALMAX KHIUIEDHBIE CHCTEMbl TPEICTABICHEI
pasHeiMH yacTotamu [1, 6]. Tlo aTomy npusHaKy BCe M3y4eHHbIE MNOMYJSLHMH
0Ka3aJIMCh MOJUMOP(HBIMH.

Bo Bcex M3yueHHBIX NMOMyJISLMSX C BBICOKOH 4acTOTO# BeTpeuaercs miasmuaa K2.
W3 sroro cnenyer, uto B BUHHBIX Aposiokax Kaxetnn K2 mnasmuma mpeacraBnser
nomuHaHTy. Ciie/lyeT 3aMETUTD, YTO B BBIAE/CHHBIX LUTAMMAaX, MOJIyYEHHBIX U3 Mpos
BUHHOI'O 332BOJIa, 4aCTOTA KUJUIEPHBIX LITAMMOB cocTaBuia 2% [5].

Usyueno BospeiictBue V®-nmyueit Ha wrammsl I-oii Mopdel. 21% KieTok
0Ka3a/JMCh HHAKTUBUPOBAHHBIMH.
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TaGmma3
Yacrorel K, N u S dpenornnos B Mukpononynsiuun Mup3aanu
- KOJIHYeCTBO K N S
oI H3YYeHHBIX
rdMMon abc. % abc. % abc. %
I 50 9 18 41 82 0 0
II 50 1 2 46 92 3 6
111 50 16 37 74 5 10
v 50 16 35 70 i/ 14
\% 50 17 34 27 54 6 12
VI 50 5 10 44 88 1 2
VI 50 35 10 44 88 1 2
VIII 50 7 14 41 82 2 4
IX 50 10 20 40 80 0 0
X 50 9 18 20 40 21 42
Bcero 500 79 158 | 375 75 46 9,2
JIUTEPATYPA
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3axapos H.A., Koocun C.A., Koxcuna T.H., Pedoposa P.B. CGopHMK 3amay o

Tiopuna JI.B., Bypean HH., Cropuxosa T K., Ilokposckas C.C. MukpoGHomorus,

Llamupuwsunu A.®., Cadazuweuwiu T.T., 3apnadse T.H., Mena6de M.B. Georgian
Med. News, 2001, 1 (70), 48-51.
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KILLER SYSTEMS IN ENDEMIC FORMS OF WINE YEASTS
T. Sadagishvili, T. Zarnadse, M. Menabde, A. Shatirishvili
L. Javakhishvili Tbilisi State University

SUMMARY

The antagonistic activity has been studied in 500 strains of wine yeasts obtained from
Mirsaani (Kacheti) endemic forms. The population ratio appeared to be equal to 16,8%.
The population was polymorphic by its antagonistic activity and consisted of K, N and S
phenotypes. K1 and K4 plasmid-containing forms were revealed. Only K2 plasmid-
containing strains were met with high frequency.
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THIIEPBAPHECKASI OKCUT'EHALIASA B KOMILIEKCE JIEYE-
HUA SI3BBEHHOU BOJIE3HU IBEHATHATUIIEPCTHOU KUIIKHA

M. B. Illaxkapaweunu, IJ. I11. /{scanenudse, A. B. Yanuweunu, H. Yenuose

JleueOnbIi KOMOMHAT, OT/IE/ICHHE THIIePOAPHIECKOi OKCHreHauuH; TOMmCccKuit rocy-
JApCTBEHHBINA MEMIMHCKIH yHUBEpCUTeT, Kadenpa aHecTe3noornu-peaHimaronorie

[MpunsTo 2.04.2001

IIpoBenenbl KIMHHYECKHE M HKCHEPHMEHTAbLHbIE HCCJIEI0BAHHS C IeJIbI0
onenkn 3¢dexTuBHOCTH runepbapuyeckoil okcurenauuu (F’BO) Ha Teuenme u
HCXO sI3BeHHOH Oosiesnn aBeHaguatunepcrnoii kumku (ABAINK) m Teuenne
HOCTIeMOPPArHYECKOr0 COCTOSIHMS. AHAJIN3 NPOBEJEHHbIX HCCJIENOBAHUI MOKa3aJl,
uro kKypc I'BO okasbiBaer cymecTBeHHOe BJHSIHHE HA BCe NATOTeHETHUECKHE
3BeHbsl, YYABCTBYIOIIHE B PA3BHTHH H YIJy0JeHHH NATOJOrHYeCKHil M3MeHEeHHMI
npu SIBJATIK. Beuio ycranosiieno, uro kype I'BO cyumecTBeHHO coKpamaeT cpokH
devenus SIBJIIK, yBeinuuBaeT NpPOUEHT 3a’KHBJICHHSl S3BEHHOro aedexTa H
nepuoa pemuccun. 'BO ycTpansisi rHNOKCHIO H HOPMAJIM3ysl 3HEPro3aBHCHMbIe
Npouecchl B KJETKAX, BOCCTAHAB/IHBACT GapbepHyl0 (yHKuHIO causucroi. Ilpu
Helico-3aBucumbix ¢opmax sisBenHoii Gosiesunm I'BO ofecmeunBaer caHAIMIO
causucToi  o6osouku. Ilpm noBbIMEHHOH KHCJIOTHOCTH mupumenenne I'BO
3ppexTHBHO B  KOMIJIEKCE €  AHTHCEKPETOPDHBIMH  CDPEICTBAMH, TpH
unduuuposanuu Helicobacter pylori (HP) B komnuiexce ¢ cyGuuTpaTom BHCMYTA.

I'BO yayumaer ncuxopusnonornueckne GpyHKUHH OPraHu3Ma — KOHIEHTPALHIO
H [epeK/JIoYeHHe BHHMAHHS, ONEPATHBHYI0 NaMATh, CKOPOCTh BbINOJIHEHHS
JIOPHYECKHX ONepalHii, MUKPOMOTOPHKY H CEeHCOMOTOPHbIE PeaKIHH.

Kype I'BO yayumaer tedenne takux comyrcrsyomux SIBJIIK 3adonesanuii,
KaKk napajgoHro3, umemudeckas Oosaesnr cepana (MBC) xponmueckas
apTepHaJibHAsl HEJ0CTATOYHOCTL HHMKHHX KOHe4YHOcTeill. B mocrremopparuueckom
cocrosinnn 'BO B KoMIUIeKce ¢ KOJLJIOHIHBIMH KPOBO3aMEHHTEIAMH HOPMAJIH3YeT



N/
232 Ve
AREBPES |
S04 N101939
00bem uupKyanpyiomeii kposn (OIK), KHCI0THO-IET0YHOE paBHOBecHE (KHIJ]J’)HM
MOKA3aTeJTH HMMYHHOI CHCTEMBI.

KmoueBble caoBa: s3BeHHas GonesHb [JBEHALUATUNEPCTHONH KHIUIKH, THIIep-
Gapuyeckas OKCMreHalus, 3alMTHbIA Gapbep camsuctoii, Helicobacter pylori, moct-
reMOpparuyecKoe COCTOSHUE, YesioBeKa, cobaka, MbILIb

IIpo6aema neyenus a3BeHHOM Goe3HM KelyAKA U ABEHAAUATHIIEPCTHON KULIKH
N0 MpEXKHEMY MPOAOJDKAET OCTaBaThCA B LEHTPE BHMMAHMS TEOPETMUECKOH H
TMPAKTHYECKOH raCTPOSHTEPOIIOTHH [2, 5, 6]. S3BeHHas Gosie3Hb B HACTOsIIEE BpeMs
XapaKTepU3yeTCs arpecCHBHBIM, YNOPHBIM TEYEHHEM, YaCThIMH OGOCTPEHUAMH H
OCNIOXKHEHHAMH. ~ Pasinunble  KOMOMHALMM ~ COBPEMEHHBIX — AHTHYJBLEPO3HEIX
npenaparoB, KOTOpele  00ECrnevyMBalOT  pyOlEBaHWE S3BBI B aGCOJFOTHOM
GOJNIBLIMHCTBE CTy4aeB He NPEAyNpexKJaloT pasBUTHE PELMIMBOB, B PAlE CIydyach
Aaxe ycKopsioT uX Hactymienue [1, 2, 3]. BrlmensnoxeHHoe 06ycnaBiauBaeT nouck
HOBBIX Gonee adexTHBHBIX cpencTs nevenus ABITIK.

Lenb pabotel — ouennth Bozueiicteue I'BO Ha ofuiMe M MeCTHblE NPHYHMHEL
A3B000pa3oBaHus  ero Tepanesruyeckuit addekr npu ABJIIK.

MATEPHAJI U METOJbI

[lposenen aHanu3 naHHbIX 270 60JBHBIX, MPOXOAMBIINX JICYEHHE B OTAENCHUH
I'BO. DkenepuMenTanbHbIe HCCIIeJ0BaHUs NPOBOAMINCH Ha 57 cobakax v 30 Mbllax.
BceM GosibHEIM JI0 M MOCiIEe JIeYeHHs MPOBOAMIM 3HAOCKOMHYECKOE MCC/eI0BaHUE
npu  momomy  3HAockona  ¢upmbl  “Olympus”.  [lpu  3HAO(YHKUMOHAIBHBIX
MCC/IE/IOBAHMAX — MCMOJIB30BANM  CMeLMansHo  paspaborandsie  pH', pClo n
NOTeHUHOMETpUYeCKHe 30HAbl. Koa(hduLMeHT KHCIOTHOCTH BBICUMTBHIBAIM MO
(popmyne K =pCl/pH x 100%. Jlns unentudmkauun Helicobacter pylori Gpanu
OMOMNCHIAHBIH MaTepnas, MCrONB30BAIM SKCIPECC METOM HAa yPEeasHylo aKTHBHOCTS.
ITenxodusnonornyeckne (GyHKIMM — KOHLEHTPALMIO U MepeKTIOueHHe BHUMAHMUS,
ONEPATUBHYIO  MaMATh,  CKOPOCTb  BBIMIOJHEHMs  JIOTHYECKUX  ONepaLuii,
MHMKPOMOTOPUKY ~ M CCHCOMOTODHBIE ~ pealMH  M3y4ald 0pd  [OMOLIH
aBTOMaTu3upoBaHHoro komriekca “IIPK-017, OLK — merogom Manosa (1969),
KIIP — meromom Actpyna, komuuectBo T-POK mertozom Bowles et al (1975),



(YHKLIMOHAJIBHYIO  CHIOCOOHOCTh  KJIETOK  JTHM(OLMTOB TpchcbopMylposaTbc;f‘
6nactHple knetkd non BiusinneM OI'A — merogom Nowell (1960), akTBHOCTB
CYNPECCOPHBIX JIMM(OLUTOB — MyTeM BKItOYeHMss H3 UMMUIMHHON MeTKH B
KyIbTYpy NMMQOLMTOB, JIOKAJbHBIM KPOBOTOK — MOJSApOrpagUyeckiM MEeTOI0M
(MeTon BOZOPOJHOrO KJIMpEHCa).

I'6O npoBoaunace B neuebHoM oaHOMecTHOM Gapokamepe Tina OKA-MT (kype 10-15
mued, nasnenue 1,3-2,0 atM, 30-45 munyt). Ceancel 'BO npu skcnepuMeHTaIbHBIX
HCCIIEIOBAHMAX — B OKCTIEPUMEHTAJIbHOM Oapokamepe npu aasiaennu 2,0-3,0 atM.

[IporpammHoe obecrnieueHne aBTOMaTH3MPOBAHHOIO paboyero Mecrta (runepbapo-
OKCHT€HOTEpareBTa) BHIMOJHEHO Ha s3blke OazoBoro ynpasinenus FOX BASE wu
paccuntaHo A IBM-COBMECTUMBIX MallKH.

PE3YJIbTATBI U UX OBCYXJIEHUE

[ocne supockonuueckoii Bepudukauuu SIBAIK GonbHBIM MPOBOAMICS Kype
nevenuss ['BO. Yepes 3-4 ceaHca Bce GOJNBHBIC OTMEYalW yiydlleHHE OGIIEro
COCTOSHMS,  YNy4dlEHWE  anmneTWTa,  HOPMAlM3alMI0O  CHA,  YMEHbIUEHHE
JMCTIETNITUYECKUX SBJICHMH M CIHOHTaHHBIX Oouieil, yepe3 7-8 pHel wucuesana
nanenatopHas  GonesHenHocts. Ha  10-15-if  neHp  JieyeHMss  KOHTpOJIBHOE
SHJIOCKOTIMYECKOE MccneloBaHue B 96% ciydyaeB BBISBUIO pyOLIeBaHWE SI3BEHHOIO
fedekra. DnuTenuzauys 1A OT KpaeB S3Bbl K LEHTPY ¢ 0Opa3oBaHMEM OJjeaHO-
posoBoro py6ua. SddeKTHBHBIM 0Ka3al0Ch KOMIUIEKCHOE HMCIIOJIb30BAHUE CEAHCOB
I'BO ¢ 6nokatopamu H2 penientopos rictaMuHa. [IpoLeHT 3a5KUBJIEHUS TIPU JIAHHOM
merose Jieuenus jocturan 98,3%, cpok pybuesanus 16,9+ 0,7 auedt (npu
npuMeHeHun ractpouenuHa 31,1+ 1,5 pguei, pje-nona — 32,2+2.1 gued,
conkocepuna 47,5 + 4,1 nueii, unMeTHaMHa W 3aHTaka 28 + 1,3 aueit). Brirouenue
I'BO B KOMMIEKC JIEYEHHS YIUTMHAIO U JUIMTENBHOCTD 3a00eBanus ot 1 10 2 jieT u
6onee ammnack pemuccus y 87,9% GoJIBHEIX, B TO BpeMsi KaK B KOHTPOJILHO# rpyrine
y 85% nalyeHTOB JIMTENBPHOCTh PEMHCCHU He NpeBbiana roaa. [lpuuenshas pH-
METpHUsl BBISABUIIA, 4TO B 68,6% ciyuaes SBJIIIK pa3zBuBaeTcs B menTH4eckoi cpeje.
Kospduuuent kucnotHoctn koneGancs B Goapwmx mnpenenax (24-48%). Us
obcnenoBanHbIX 12 mauuentoB, y 11 mocne kypca nedenus I'BO onpenmensics
HOPMaJbHBIA KOY(P(UUMEHT KHMCIOTHOCTH. M3ydeHue TpaHCMypallbHOW pasHHLbI
MOTEHUMAJIOB MOKa3al0, 4To M3 52 GOJbHBIX y 47 onpeiessicsi MOoJOXUTEIbHBIN
3apsaj W oMb B 5 ciyvasx HeirpanbHeiid. Ceancel ['BO HazHauanuch BBIGOPOUHO
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GONBHBIM € TSDKEBIM HAapyLIEHHEM PE3MCTEHTHOCTH CIM3MCTOM (KOD(bQUIIMEHT
KHCJIOTHOCTH > 48%), pasHOCTh noTeHLuanoB ot +10 10 +14 u 6onee (craaus cy6- n
Aekomnencauyn). Ilocne okowuanus 10 aueBHoro kypca I'BO M npumenenus
AHTHCEKPETOPHBIX CPEACTB B 66% cilyyaeB HaGIONAOCh MOJHOE BOCCTAHOBJIEHHE
3aUMTHOTO Gapbepa cM3UCTOM. M3 m3yuennbix 124 maunentos y 103 (85% cyuaes)
BBIAB/ISUIOCH ME(ULMpoBanye ciusuctoit HP. [Tocse 10 ceancos 'O HP He BbisiBisics B
85,3% ciyuaes, rocne Kypca jiedeHusi CyOLMTpaToM BUCMyTa (ne-Hosom) B 70,3%, TpH
KOMIUIEKCHOM JiedeHun gne-Hosom ¢ I'BO B 952% cnyuaes, npu jieuenun GosbHBIX
AHTHCEKPETOPHBIMH TpenapataMu B 11,2%, a npu komruiekcHOM ucnons3oBanuu 5O u
AHTHCEKPETOPHBIX CpeACTB B 89% ciyuaes. B 90,9% ciryuaeB unduumpoBanue camsnctoii
o6osno4kn HP Habmoaanock y GONbHBIX € YaCTHIMK PELINBAMH.

[Ipumenenrie T'BO  crocoGCTBOBANIO JIMKBUAAUMH  BOCTIATIMTEBHBIX  M3MEHEHMl
CIM3UCTOM 060/I04KH, Hcuesana runepeMusi 1 oOTedHocTb. DddexTuHOCTL Kypca I'BO
Oblia BBIp)KEHA Yy MALMEHTOB MOXKMIOTO W CTapueckoro Bospacta. I'BO ymyumana
TeyeHue U uexoa He Tonbko SABJIK y aToit Kateropun GOJBHBIX, HO M TEYEHHE TAKHX
COMYTCTBYIOUIMX 3a00/IeBaHMii, KaK XpOHMYECKas apTepuabHasi HeJOCTATOYHOCTh
HIDKHUX KOHe4HocTeH, UBC, nuabeTuyeckas HefipoaHrHonatys, napajaoHTo3.

80% 60JbHBIX, HAXOAMBIUMXCS TMOJA HAOMIOJEHHEM ObIIM  HOCHTENSMH
ncuxuyeckoro dakropa pucka. HauGonee uactoit dopmoit mesamanrtaumm Gbina
NCUXO-CoLMalbHas  A€3aJanTalys — TPEBOXKHO-AEMPECCMBHOrO  Tuma.  Ilocie
nposenienyst kypca I'BO 'y GonbHBIX OTMEYanoch yiydlieHHe KOHLEHTpAIUH
BHUMAaHHsl, CKOPOCTH BBINOJIHEHHS JIOTHYECKHX ONeEPaLHii © MUKPOMOTOPHKH.

[Ipumenenne I'BO 6buto BecbMa B3((GEKTUBHBIM MPU TAKOM  OCIOKHEHHH
A3BCHHOM OONIE3HM KaK KpOBOTEYeHHWe. B  MOCTreMOpparnyeckom COCTOSHHMHU
NPUMEHSLITH:

1. ayroremotpancdysuio; 2. ceancel 'BO; 3. ayToreMoTpachy3nio B KoMILIEKce
¢ I'BO; 4. konnowaHele KPOBO3aMEHMTENH; 5. KOJIOMJHBIE KPOBO3AMEHMTENH B
komruiekce ¢ ['BO. JlaHHble B3KCHEPUMEHTANBHBIX HMCCEN0BAHHMI MOKA3ald, 4TO
Haubosiee  NEPCNEKTHBHBIM B MOCTTEMOPPArMYECKOM  COCTOSIHHM  SBJISETCS
MCIIOJIb30BAHHE KOJIOMAHBIX KpOBO3aMeHMTenel B komruiekce ¢ I'BO. JlaHHblii
METOA JieyeHus cnocobeTBoBan Bo3ppaiueHnto OLIK 10 (DOHOBEIX 3HAYCHMI.
Habmonanoce  BeIpaskeHHOE MMMYHOCTHMYJMpYlOLlee BiMsiHHE. B yacTHOCTH
yBEIM4UBaNOCk Kojn4yectBo crnonTaHHelX T-POK (ot 21 +2,6% mo 29 + 2,4%) kak
CMOHTaHHas TaK M cTuMynupoBaHHas ®I'A u ayronnasmoii PBT numdouutos (ot
2912+33 no 4334£199; or 6850+798 no 10783 +501; or 2567 +411 no
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The mechanism of the protective effect of Plaferon LB, preparation isolated from
the amniotic membrane of human placenta, on the retina tissue in the experimental
model of the proliferative vitroretinopathy (PVR) has been investigated.

On the basis of ESR spectroscopic studies it became clear that the lowering of the
level of regenerated NAD.H, decrease of the intensity of the synthesis of macroergic
combinations, the inactivation of the Superoxide-Dismutase had taken place;
ischemia, oxidizing stress and the intensification of NO synthesis had developed in
the experimental model of PVR.

In the model of PVR Dexazon partially provides the protection of the integrity of the
retina tissue cellular structures and helps diminish oxidizing processes in it. However, it is
unable to normalize the intensity of NO synthesis; the latter may be due to its inhibiting
effect only on the posttranslation intensity of forming iNOS. Therefore Dexazon does not
provide the limitation of the ADP ribolizing activity of the surplus NO, and consequently
cannot restore the content of the regenerated NAD.H in the retina cells. Unlike Dexazon,
Plaferon LB, due to its inhibiting activity on the NMDA receptors, limits the intensity of
forming both the generators of the active forms of oxygen and NO, and in this way helps
diminish the intensity of the oxidizing stress, preserve the physiological concentrations of
NO, protects the cells from the intense utilizing of NAD, and apoptosis induced by
inflammatory processes.

Key words: Proliferative vitreoretinopathy, Nitric oxide, Dexazon, Plaferon LB, Rabbits
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Numerous studies have evidenced important role of nitric oxide (NO) y 711"11 Htjljlej
physiological processes of the eye [10]. NO in the retina tissue is exposed mainly in the
amacrinal and ganglionic cells, in the inner nuclear layer, as well as in the outer and inner
plexiphorm layers [14, 29]. Some authors advance their opinion that in the photoreceptors
NO obtains the modulation effect on the transduction of visual perceptions due to change of
conduction in the ionic canals [10]. In the amacrinal cells production of NO can be
connected with activation of the soluble guanilatcyclase [16]. Nitric oxide mainly
synthesized by the neuronal NO-synthase (nNOS) takes active part in regulation of retinal
vessels tension [7]. NO produced by the inducible NO-synthase (iNOS) obtains the
immunomodulating effect in the Muller's glial cells and, thus, provides protection of the
retina against various microorganisms [10].

However, stimulation of NMDA-receptors by the surplus quantity of glutamates as
well as increase in the level of cytokines and toxic free radicals in the retina tissue
resulted from the crippling of the hemato-ophthalmic barrier at the experimental PVR
causes activation of the neuronal and induced NO-synthases (nNOS, iNOS) and the
increased generation of nitric oxide [2, 6, 19, 23], activation of the reaction cascade
including activation of the arachidonic acid cycle, intensification of the peroxide
oxidation of lipids (POL) and, finally, destruction of the retina cells with development
of the persistent transgression of its functions.

Recently, the different data on the successful use of the amniotic membranes in the
keratoplasty have been accumulated [25, 27].

In this connection our attention has been attracted by preparation Plaferon LB
synthesized from the amniotic membrane of the human placenta with the application
of the original method developed under the direction of Prof. V. Bakhutashvili at the
Institute of Medical Biotechnology, Georgian Academy of Sciences

It is a well-known fact that Plaferon LB is characterized with the antiphlogistic
and immunomodulating effect [3, 4, 5, 12, 15]. Taking into consideration the progress
achieved in the sphere of applying amniotic membranes in the ceratoplasty we have
assumed that Plaferon LB in virtue of the above listed aspects of its effect due to the
properties of its natural protein-peptide components can be applied in the treatment of
various ischemic diseases of the retina.

In connection with this, the object of the given work is investigation of
mechanisms of the protective effect of Plaferon LB on the retina tissue in the
experimental model of proliferative vitroretinopathy (PVR).
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MATERIAL AND METHODS PR

Total of 36 Chinchilla rabbits weighing 2-2.5 kg were investigated in the study.

Modeling of experimental PVR. Modeling of PVR was executed by intravitreal
injection of 3 units (IU) of Lidase and human thrombocytes in amount of 10 m (6 rabbits —
Group I). The eyes of intact animals (6 rabbits — Group II) were used as control. The
animals of Group III (12 rabbits) directly after modeling of PVR were once intravitreally
injected with Plaferon LB at a dose of 4 pug. The animals of Group IV (12 rabbits) directly
after modeling were once intravitreally injected with Dexazon (3 mg).

ESR spectroscopic studies. The retina tissue of the experimental eyes of rabbits
was taken on the 10" and 30" day after the beginning of examination, placed in the
polyethylene tubules of 0.5 cm diameter and 2 cm length and frozen in the liquid
nitrogen (-196 °C) for the ESR spectroscopic studies. The spectra of retina tissue
were recorded on the radiospectrometer RE 1307 (Russia) in the quartz Dewar vessel
at the liquid nitrogen temperature. The intensity of generation of NO was studied with
the low-temperature equipment for ESR spectroscopy with the use of spin-trap of
NO-sodium diethyldithiocarbamate.

RESULTS AND DISCUSSION

Effect of Dexazon and Plaferon LB on the content of nitric oxide in the retina
tissue in the experimental PVR.

The results of investigation are given in Table 1. As it is evident from the Table, in
the control group in the retina tissue the registered ESR signal of the spin-tagged
nitric oxide was of small intensity. In 10 days after modeling of the experimental
PVR the intensity of ESR signal of nitric oxide increased by 16 % and on the 30" day
the intensity made 193 % as compared with the control.

Table 1
Change of intensity of ESR Signal of the Spin-Tagged Nitric Oxide
in the Retina Tissue in the Experimental Model PVR and against
the Background of Effect of Dexazon and Plaferon LB

PVR PVR+Dexazon PVR+ Plaferon LB
10" day | 30" day | 10th day | 30" day | 10" day | 30" day
NO | 80+£0.5[93+0.5(155+1.2|80+04(150+1.2|80+0.5[9.0+0.8

Control




240 8 ? /
Under the influence of Dexazon the content of nitric oxide in the retina- ti’ssueJ
reduced up to the control value on the 10" day of PVR, but, then continued to grow
and on the 30™ day reached the value exceeding the control value by 87 %.
Under the influence of Plaferon LB the intensity of ESR signal of the spin-tagged
of NO has not been changed as compared with the control values during the total
period of studies.

Effect of Dexazon and Plaferon LB on the metabolic paramagnetic centers of
the retina tissue in the experimental PVR.

Table 2 shows the changes of metabolic paramagnetic centers of the retina tissue
in the experimental PVR and effect of Dexazon and Plaferon LB.

Table 2

Change of Metabolic Paramagnetic Centers of the Retina Tissue in the
Experimental PVR, Effect of Dexazon and Plaferon LB

Free radicals Mn?**
. g=2.00 FeS | contain. | Fe*
AH g=1.94 compl. g=2.35
&) g=2.14

Control 6.5+0.3 | 8.6+0.5 5.2+0.3 2.6+0.8 5.6£1.0
10™ day 17.1=1.01 7:5£0:5 3.2+0.8 5.5+0.7 5.5¢1.0
30™ day 18.0£1.2| 7.5+6.6 1.5£1.0 | 17.6£1.8 | 14.0+2.0

6
6
6
PVR+ 10" day | 6 | 9.0£0.5 | 8.6+0.8 3.610.5 5.6+0.5 5.8+1.2
6
6
6

PVR

Dexazon | 30" day| 6 [12.5£0.6| 8.040.4 | 2.0+1.2 | 6.0£0.5 | 5.8+1.2
8.6£0.5 | 8.5+0.7 | 4.5£0.5 | 2.3+0.5 | 5.0+08
8.8+0.5 | 8.540.6 | 4.0£0.8 | 2.4+0.5 | 4.5+05

PVR+ |10™day
Paferon LB | 30™ day

In the ESR spectrum of the intact retina there are registered the signals from the
free radical centers (g=2.00), ferrum-sulfur centers (g=1.94), Mn2+-containing
complexes (g; = 2.14) and ferrous iron ions Fe?* (g = 2.35) of low intensity.

In the PVR model the intensity of free radical signal in the ESR spectrum of the
retina sharply increases and makes up 260 % as compared with the control values. At
the same time the half width of the free radical (AH) signal decreases by 13% as
compared with the control. The intensity of ESR signal of the ferrum-sulfur centers of
rabbits with the experimental PVR decreases by 49 % on the 10" day and by 72% on
the 30" day as compared with the control.
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With development of the experimental PVR in ESR spectrum of the retina the
intensity of signal of Mn?*-containing complexes and iron ions Fe** sharply increases.
On the 30" day of observation the intensity of the said signals exceeds the control
values 6.8- and 2.5-times. accordingly.

Dexazon in the experimental PVR model on the 30™ day of observation promotes
decrease in the intensity of free radicals signal by 40 % as compared with the model.
The intensity of ESR, signals of Mn“-containing complexes and iron ions Fe*" also
decreases (Table 2). However, in this group of animals no changes in the intensity of
signals of FeS as compared with PVR group have been revealed. The intensity of this
signal against the background of Dexazon stays low and makes up 70 % (on the 10"
day) and 40% (on the 30" day) as compared with the control values.

In the group of animals injected with Plaferon LB the intensity of the free radicals
signal exceeds the control values by 30 % only, and its half width (AH) coincides
with the latter. The intensity of ESR signals of FeS centers in this group of animals is
below the control level by 14 % only and the indices of signals of Mn?**-containing
complexes and iron ions Fe** do not differ from the control values.

The clinical symptomathology in the laboratory animals was assessed by
classification of Fastenberg et al. [8].

In PVR model on the 4-10" day without treatment there was observed the
expressed dilatation of vessels of conjunctiva and iris, rigidity of pupil; in the front
chamber the dredge of cellular elements was observed. In the cavity of vitreous
humor there were revealed ophthalmoscopically the floating turbidity and fixed bars.
On the 18-21% day there were revealed the coarse preretina membranes with the
events of local traction amotio retinae. By the 30™ day in the majority of animals the
total traction amotio retinae developed.

Against the background of treatment with the steroid preparations in the PVR
model there was noted the moderate reaction from the side of the front eye section, in
particular, the moderate afferent defect of pupil and moderate vasodilatation of
vessels of the iris and conjunctiva.

By the end of the third week in the vitreous humor there were revealed the
preretina membranes (in some cases with the events of neovascularization). After 1
month in the majority of animals the local amotio retinae and sometimes the total
amotio retinae were observed. The events of irritation of the front eye section against
the background of treatment with preparation were slightly observed; in the isolated
instances in the front chamber the dredge of cellular elements was observed. The
alterations from the side of the back eye section were also expressed slightly in kind
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of development of the turbidity of the vitreous humor at the initial stagééiaéﬁéf“‘
inflammation and proliferation (4-10 day) with their further resolution by the end of fhe
third week. Only in the isolated instances on the retina surface the tender epiretina
membranes with the isolated focuses of the local traction of the retina were developed.

The significant increase in the intensity of ESR signal of Mn2+—containing
complexes and iron ions Fe’* revealed by us with the means of ESR Spectroscopic
studies in the retina tissue spectrum, evidences the crippling of the membrane
structures and destruction of the retina cells in the experimental model PVR.

It is well known that Fe?* and Mn*" ions are the powerful promoters of the free
radical oxidation; therefore, their occurrence in the retina tissue in PVR promotes
intensification of POL processes [26]. One of the sources of growth of Mn** ions may
be also the inactivated mitochondrion Super Oxide Disputasa (SOD) that in its tum
makes for development of the oxidizing stress in the organ of vision.

The sharp diminution of intensity of signals of FeS centers in PVR evidences the
regeneration of NAD.H degidrogenase and in its turn, appears to be the reason for
insufficiency of the macroergic compounds, catabolism of purines, activation of
xanthinoxidase, metabolism of free fatty acids and arachidonic acid, the increased
production ofoxygenic free radicals (H*O?, OH, 0%) [24].

The sharp increase in the intensity of the free radical signal of ESR in the retina
tissue in the experimental model PVR may be caused by the oxidation of pigment
retinal in the conditions of the oxidizing stress.

As it is well known, the retina tissue contains a great quantity of glutamate-related
NMDA receptors, which in the regular conditions take part in transmission of the
light signal in NO-related photoreceptor cells [21]. However, stimulation of NMDA-
receptors by the surplus quantity of glutamate as it is observed during the ischemia of
retina [18] and seems to develop in the conditions of experimental model PVR, can
promote activation of the reaction cascade, including the increase in the calcium
concentration, activation of neuronal-NO-synthase (nNOS), generation of NO,
activation of guanylat-cyclase, intensification cGMF synthesis, processes POL and,
finally, leads to development of the stable damages and malfunction of retina.

It is like so that in the pathogenesis of PVR along with the neuronal NOS there
takes part also the induced-NO-synthase (iNOS) revealed in the glial Muller's cells
and exuded by neutrophils and macrophages which penetrate into the retina due to the
crippling of the hemato-ophthalmic barrier occurring in PVR.

The physiological activity of NO rather depends on the redox state of the ambient
tissue. Provided that the neuroprotector qualities of nitrozonium (NO ensure



243%{’
inhibition of the increased neurotoxity of NMDA receptors [17], NO in the conditions
of the oxidizing stress and surplus of super oxide radicals (O, is transformed into the
cytotoxic peroxinitrite (ONOO') and hydroxyl radical (O°H) that ensures activation of
processes POL with formation of free fatty acids which, in its turn, promotes the
further intensification of the free radical oxidation.

Therefore, the sharp increase in the intensity of signals ESR of the free radicals,
spin-tagged NO and Fe’* and Mn?" ions, and diminishing of intensity of ESR signal
of ferrum-sulfur (FeS) centers in the retina tissue revealed by us, evidences decrease
in the level of the restored NAD.H, diminishing of the intensity of synthesis of the
macroergic compounds, inactivation of SOD, development of ischemia, oxidizing
stress and intensification of NO synthesis in the experimental model PVR.
Inactivation of SOD and increased production of the free radicals of oxygen prevents
development of the neuroprotector effect of NO and promotes the further intensifying
of ischemia in the retina tissue.

Thus, NO plays the important role in the pathogenesis of the experimental PVR
that is mediated by the interaction of nitric oxide with the stimulating amino acid
receptors and by its important role in intensification of the free radical processes.

Therefore, modulation of NO concentration plays the significant role in the
therapy of retina ischemia. The protective effect of inhibitors NOS in the damage of
retina with the bright light and in the retinal ischemia model in rats is described by a
number of authors [9, 11]. Huang et al. [13, 14], Nelson et al. [22] have described the
successful application of the selective inhibitors of the neuronal NOS in treatment of
the cerebral ischemia.

As results from our researches, Dexazon in PVR model partially provides
protection of the integrity of the retina tissue cellular structures and helps diminishing
the oxidizing processes in it. The latter is confirmed by the significant decrease in the
intensity of signal of the oxidized retinal on the 10™ and on the 30" day of
development of the experimental PVR.

The limiting effect of Dexazon on the intensity of the nitric oxide synthesis is
revealed only in the beginning of development of PVR (the 10™ day) (on the 30" day
ESR signal of the spin-tagged NO sharply increased) that may be due to its inhibiting
effect on the post-translation intensity of forming iNOS [20]. Therefore, Dexazon
does not provide limitation of the ADP ribolizing activity of the surplus NO and,
hence, is not able to restore the content of the regenerated NAD.H in the retina cells.
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Unlike Dexazon Plaferon LB limits the intensity of forming both the genéféfbrs of
the active forms of oxygen and the nitric oxide (see Tables 1 and 2), and thus,
promotes diminishing the intensity of the oxidizing stress, preservation of
physiological concentrations of NO, increase in the content of the regenerated
equivalents of NAD.H and creates conditions for manifestation of the compensatory
physiological functions of the nitric oxide, reduction of intensity of the ischemia in the
retina tissue and provides protection of cells from damage and restoration of its functions.

It is well known that increase in NO synthesis as a result of activation of NMDA
glutamate receptor takes place in the ischemia and traumatic injuries of the nerve
cells of eye [30]. Glutamate-induced synthesis of NO plays the leading role in
development of apoptosis of nerve cells mediated by intensification of the oxidizing
stress and formation of raptures in DNA [28]. As a result of activation of the NO-
related poly-ADF ribose of polymerase breakdown of NAD takes place. This effect
has been studied in the present research.

In the studies of Bakhutashvili V. et al. [1] there was proved that Plaferon LB
obtains NMDA-blocking qualities. Inhibition of NMDA-receptor and corresponding
neuronal NO-synthase diminish intensity of NO production.

By way of blocking the NMDA-glutamate receptor, the preparation Plaferon LB
diminishes the intensity of NO production and, thus, protects the cells from the
intensive utilization of NAD and, consequently, from the apoptosis induced by the
inflammatory processes. Application of the domestic preparation Plaferon LB
revealed its considerable positive effect on the course of inflammatory process in the
eye during experimental PVR.
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BJIMSTHUE CPEACTBA ®ATOBUOJIEPM
HA UMMYHHYIO CUCTEMY B OKCIIEPUMEHTE

I.I. Huuyaose

Hcernienoparebexuii EHTp MEMIMHCKIX IIOMMEPOB M GHOMATEPHATIOB; I'py3uncKkuii
TeXHU4eCKui yHuBepcuteT; HMM oKcriepiMeHTAIbHON M KIMHUYECKOH M€ UIMHb]
Tormicckoro rocyapCTBEHHOrO METUIMHCKOTO YHHBEPCHTETA

IMpunsro 19.02.2001

Msyueno Biamsinme moBoro cpeacrsa ®aroBuollepm ua HMMYHHYIO CHCTeMY
KPOJIMKOB, NpH AJIHTeJbHOM (270 paHeli) BBeleHHH, B /033X, NpPeBLIMAIIIHX
TepaneBTHYeCKyI0 B S50-pas. YcTanoBjeHO, 4TO JIMTeJbHOE NPHMEHEHHe Ipe-
napara ®arobuo/lepm BbI3bIBaET AKTHBALMIO HMMYHHOI CHCTEMBI.

Kuouesrbie cioBa: cpencreo ®arobuollepm, ummyHHas cuctema, T- u B-numdo-
uuthl, T-xennepsl u T cynpeccopsl, GparourtapHas akTHBHOCTb.

“@arobuo/lepm” — GHOKOMIO3UTHAs MIEHKA U3 GHOCOBMECTHMOTO nosiumMepa,
MMIPETHUPOBAHHOTO KOMILIEKCOM GakTepuo(aroB, aHTHGHOTHKOM, O—XMMOTPHII-
CHHOM W aHEC-TE3MHOM, Co3jaHHas B LleHTpe MEIMLMHCKMX MOJMMEPOB U
Gromarepnanos [1]. TlpeiBapuTEILHEIMU HCCIIEOBAHMAMH YCTAHOBIICH PAHO3AIKHB-
AstoLKi M 6akTepuLMaHBI, 3¢ dekT sToro cpeacTa [2].

Lenbio  HaWMX HMCCNENOBAHMH  SBISANOCH M3YHEHHE HMMMYHHOTOKCHYHOCTH
cpencta ®arobuo/lepm.

Jns M3yueHHs MMMYHOPEAKTHBHBIX CBOMCTB cpesctsa ®arobuoflepm Gbuiu
WCTI0/Ib-30BaHbl CJIEAYIOLIHE TECTHI:

1. Onpenenenue konuuecTBeHHOro conepxkanns T- u B-numboLyToB B KpoBy;

2. Opegenenue cybnonysauun T-1umM@poUUTOB — XeNnepos 1 CYNpeccopoB;
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3. Onpezenenue GaroLUTapHO aKTHBHOCTH HEHTPO(HIIOB;
4. OnpezeneHne oOLIErO YPOBHS KOMIIIEMEHTA B CBIBOPOTKE KPOBH.

MATEPHAJI U METO/IbI

OnbiThl 6BUIM NpOBeAeHsl Ha Kposukax nopoisl Hlunmmnna secom 1,9-2.8 kr.
Cpenctso ®@arobuo/lepm BBOAWIN NMOAKOXKHO B TeueHue 270 nwHeid B 50-kpaTHoi
TepaneBTHYECKOH J103€.

V 10 nogonsITHBIX ¥ 10 KOHTPOJBHBIX XKHUBOTHBIX KPOBb Opasii M3 KpaeBO# BeHbl
yxa. Jlo Hayana 9KCrepuMeHTa GBbUIM YCTaHOBNEHB! (JOHOBBIC BEJMYMHBI H3yYaeMbIX
napameTpoB. Bropoe wuccienoBaHHe KpoBU Npom3Boauau Ha 90-H nenb co amA
nepsoro BBeseHust cpeactBa  ®Parobuollepm. TpeTbe uccienoBaHue  KpoBH
npousBoauiu Ha 180-i neHb, yeTBepToe Ha 270-i neHb.

Bausitue cpeacrsa ®@arobuollepm Ha T- v B-cucTeMbl MMMYHHMTETa M3yyaid ¢
MOMOLIBIO PEaKIMK PO3eTKOOOpa3oBaHusl, PUHLIMI KOTOpoii pazpaboran Jondal.

Jlns ouenku Bausinus cpenctsa darobuollepM Ha KJIETOYHBIH MMMYHMHHMTET
UCTIONIB30BAIM PEAKLMIO OrpelesneHust (GparoluTapHOi aKTUBHOCTH HEUTPOGDUIIOB K
30JI0TUCTOMY CTa(UIOKOKKY.

JIns OUEHKH COCTOSIHHS KOMIUIEMEHTApHOW CHUCTEMBI, MPENCTABIAIOIIEH BaKHOE
3BEHO T'yMOpAJbHOTO WMMYHHTETa, OMNpPEAESAIOT TeMOJIOTUYECKYIO aKTHBHOCTh
KomruieMeHTa no meroay 100%-Horo remonusa.

PE3YJBTATHI U UX OBCYXJIEHHUE

W3 Tabnuuel 1 BuaHO, yto npoueHT T-numdouuntos Ha 90-i aeHb nocie Hayana
BBejeHus cpeacta ParobuolepM MouTH TOKO# ke, Kak 10 Havaa 3KCrepUMeHTa, a
Ha 180-i meHb JOCTOBEPHO yBEIMUYEH, TAKOE )K€ yBeJIMueHue oTrmeueHo Ha 270-i
JieHb. DTH [aHHblE CBH-ETEJIbCTBYIOT O TOM, YTO JUIMTEJIbHOE BBEJICHHME CPEICTBA
®arobuo/lepM akTHBUPYET KJIETOUYHOE 3B€HO MMMYHHUTETA.

Yro kacaercsi B-nuMQoLMTOB, JOCTOBEpPHOE YyBEIMYEHHWE MX KOJIMYECTBA
HabmoaeTcss yxe Ha 90-i feHp Mociie Hayana SKCHEePUMEHTa M MPOJOJKAeTCs 10
ero KoHL@a. Brplcokas cTaTHCTHuYecKas JOCTOBEPHOCTh MOJIyYEHHBIX JaHHBIX
yKas3plBaeT Ha TO, YTO JUIMTeNbHOe BBejeHWe cpeiactBa ParobuoJlepm Hapsamy ¢
KJIETOYHBIM 3BEHOM aKTHBUPYET TAKXKE FyMOPajbHOE 3B€HO MIMMYHHUTETA.



Ta6nuia 1"

Hsmenenns konuyecta T- u B-ntumdounTos B xoae onpenenenus
HMMYHHOTOKCHYHOCTH cpeacTBa Parobuno/lepma

I'pynnbl )KHBOTHBIX
Ioka3zarenu Tepuonnt KouTpoas OnpIT
HabJIoaeHus
Mzm P M+m P
AeHAIaIs = e o 1 " logpeagl -
3KCHCpHMCHTa
Tocue 40 aHei D g i >0,1 [30,9+2,7| >0,1
T-POK SKCIIepPUMEHTa
Tocne 180 mweh | y0 1419 | 501 [350428| <0,05
3Kcnepl/lMcma
Mocne 270mmsit | o0 ) o1 | ot 987200 <0.08
3KCHCpHMeHTa
o uanats 11,9+ 0,9 = 12,1 £1,1 L
3KCHepHMCHTa
Hoene J0much | poawte | =00 |z1a+32| <00l
OKCIICpUMEHTa
B-POK -
Tocne 180 mwei | 1y 007 | 501 239436 <0001
3KCl'lepl/[MeHTa
P 2{0Mel i se0a || 00 | 29654 | =001
9KCIIEpUMEHTA

W3 Tabmuuel 2 BupHo,uto T-xemmepsl nocae 90 1Heil BBeaeHMs cpeicTBa
®arobuo]lepm 10CTOBEPHO yBENMUMIMCEh. [Ipy JanbHeiilleM BBENEHHWM NOCTOBEp-
HOCTb yBe/l4eHHUs KoauuecTsa T—xennepos noseicunack. [Ipouent T-cynpeccopos
HE U3MEHHUJICS NIPU NIEPBOM MEPUOJIE HCCIIENIOBAHMS, @ TAKXKE B MOCIIELYIOLIHE CPOKH.

W3 npuBeneHHBIX MaTepuasoB BHMIHO, YTO UIMTEJBHOE BBeleHHe cpecTBa Paro-
BuoJlepm aktuupyeT nomynsimio T-Xenepos, He u3meHsist Konnuectsa T-cyrnpeccopos.

Pesynprate! nomyyenHsIx uccnenosanuii (Tabnuia 3) nokassiBatot, 4To (arouurapHas
aKTMBHOCTb HEMTPO(IJIOB B XOIE ONMPEACNCHHs XPOHMYECKOH TOKCHUHOCTH CpECTBA
@arobuo/lepm 3ameTHO BO3pocia. OTO Kacaercs Kak MpoLeHTa (harouurosa, Tak H
(arouutaproro uncia. JIocToBepHOE yBEIHUEHHE MPOLEHTA (aroLuTosa OTMEUEHO YyiKe
uepes 90 anelt BBenenHus cpencraa Parobro/lepM.
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Tabnuua2
PesyabTatel onpenenenus cyononyasinun T-mumpountos u T-xeanepos u T-

cynpeccopos (T-p u T-y) npu xponndeckom BBeaennu cpeacrea ®arobuo/lepm

I'pynnsbl >KHBOTHBIX
Iloka3arenu Tie puioin Konrpoasb OnbIT
HaO0JII0IeHUsS
Mtm p M+tm P
Ao swvians 56,0424 - 56,3+2,3 =
OKCINIEPpUMEHTa
Tsene I 100K, | 50 0.0 o >0, | 624+35| <005
T-“ 3KCHepHMeHTa
TTocne 180 nneii
57,342,5 >0,1 | 66,1447 | <0,01
3KCHepHMeHTa
Tooncliblmel | oo g.50 >0,1 | 67,144 | <0,05
3KCUepHMeHTa
o0 HEAL 12,4427 - 12,1 43,9 -
OKCIEPpUMEHTA
Tocne 90 awedt |, g, 5 >0,1 17,6435 | <01
T..'Y 3KCHCPMMCHT3
Tloens [80I0ER | 10 2img >0,1 | 13,9+47 | <01
3KCHepHMeHTa
Tocne 270 mach | 45 g g >0,1 12,8+4,1 <0,1
3KCneleMeHTa

ITpouent arouuroza uepes 90 pHeid uccnenoBaHus He u3MeHuncs. Ero
yBejMueHue otmedeHo yepes 180 u 270 gueii.

Pe3ynbTaTel NpOBENCHHBIX HCCIEAOBAHMM CBUIETENBCTBYIOT O TOM, 4TO
AnutenbHoe  BBeldeHue cpeiactsa  Parobuo/lepM  moBblaeT - (arouurapHyio
AKTHBHOCTh HEUTPO(DHJIOB.

Kak BunHo 13 Tabnmupt 4, ypoBeHb 061IEro KOMILIEMEHTa B CHIBOPOTKE KPOBH B XOJIE
Onpe/Ie/IeHUs XPOHUYECKOH TOKCHYHOCTH He M3MeHMIICs 3a 270 [Hei sKcrepuMeHTa.

Takum o0pa3oM, MpoBeAeHHBIE OSKCMEPUMEHTHI TO3BOJAIOT 3aKIIOUMTh. YTO
JuMTenbHoe BosaeicTeue cpeactsa ®arobuollepm B Teuenne 270 aHeH akTUBUpYeT
MMMYHHYIO ~CUCTEMY: KOJIMYECTBeHHble coiepxkanus T- u  B-numdoumros,
cybrnonynsauuu T- Xennepos, darouu-TapHas aKTHBHOCTb HEWTPODHUIIOB 0CTOBEPHO
yBeauuunuck. KonuyectBo T-cynpeccopoB M 00wl ypoBeHb KOMIIEMEHTA
CYILECTBEHHBIX M3MEHEHHH HE MPETEePreBatoT.
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Ta6auua 3

PesynbTaThi onpesesnienust parounTapHoii aKTHBHOCTH HeiliTPoHIOB
NpH JVIHTEIbHOM Bo3aelicTBuH cpeacTBa Parobuo/lepm

I'pynnbl skHBOTHBIX
Ioka3zarenu Miepmors Kourpoan OnbIT
HabJIoAeHus
Mtm P Mtm P
E EAS 54,8427 = 55,336 =
9KCIIEpUMEHTa
Mocae S0 mueh | 50,95 | 501 |673+49| <001
T_’J 3KCﬂepHMeHTa
Doao te0 mel, |~ ppms s 50,1 | 69,6454 | <0,01
3KCHCPHMCHT3
VBneaiB et 115 ce s i >0,1 | 69,6454 | <0,001
OKCIIEpUMEHTa
Ao e 2,5 40,4 = 2,7403 =
9KCIIEpUMEHTA
Tcena D0mel || = 5 el 501 | 23:12 | <01
T-’Y 3KCHepHMeHTa
Toched B0 men | =5 o 00 >0,1 32417 | <0,05
OKCIIEpUMEHTa
Toonef 0 auchl ) cuns 50,1 | 34:12 | <001
3KCnepHMeHTa
Tabnuua 4
Pe3y.|'ll>TaTbl OﬂpelleJ'leHl/lﬂ 06mer0 ypOBHﬂ KOMIIJIEMEHTA
NPH XPOHUYECKOM BBeleHuH cpeacTsa Parobuo/lepm, THTp
rpyﬂ"bl KHBOTHbBIX
epuonst Kontpoas OnpIT
Ha0JIIoAeHns
Mzm P M+m P
O 289+17 - 0,10 +0,02 =
3KCHCpHMeHTa
Hlacic o0 mich 29,6 +2,1 0,1 0,10 + 0,01 <0,1
3KC”epHMCHTa
e i 283+1,9 50,1 0,10+ 0,01 <0,1
3KCHCPHMCHT3
foee el 282417 >0,1 0,10 +0,01 <0,1
3KCHCPHMCHT3
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AKTUBHOCTbDb ON-OFF KAHAJIOB
KOJIBOYKOBOM CUCTEMBI CETYATKH
B TUATHOCTHKE 3ABOJIEBAHUU 3PUTEJHHOI'O HEPBA

3. A. Quyuaweunu

HanuonanbHeli r1a3Hol Hay4HO-HCCIIEA0BATENLCKUI IeHTp, TOmImen

Ipunsaro 12.03.2001

Bonpoc panneii xuarnoctnxu 3a6o/eBanuii 3puTEILHOTO HEPBA, 0COGEHHO B TexX
CIy4asiX, KOI/1a OHH He CONPOBOKAAIOTCH H3MEHEHHSIMH IJIA3HOrO JHA, 10 CHX NOp
ocraerest CJI0KHbIM. OT €ro NPaBHJILHOIO H CBOEBPEMEHHOTO PelIeHHs] BO MHOIOM
3aBHCHT ycCIiex Jiedenust 6oybHbIX [1, 2, 5].

O0wmenpuHATHIMH  MeTOJAMH, yaaeTcss NOCTABHTHL AMATHO3 JIMIIb B
KJIHHHYECKOH cTaguu 3a00/eBaHHs, KOIA yXKe CYLIeCTBYIOT HeoGpaTHMbIe
H3MEHeHHs] TKaHel rIya3a. Baknas posib paHHero BbISIBJEHHSI HApPyLICHHIl
3PUTENbHBIX (GYHKUMA M NanbHellero axeKBaTHOrO KOHTPOJS HX COCTOSIHHS,
Oeccnopro. HM3smenennsi 3puTeNbHbIX (QYHKUMI HIpAOT BAKHYIO POIb M B
onpee/eHHH CTAAHH 3260/1eBanusl, H B oleHKe Y3¢pdexTuBHOCTH JNeyenns. [7, 9, 10].
3a mnociexHee [ecsATHJETHE NpELIOKEH PN HOBBIX NCHXOQH3HYECKHX N
3/1eKTPO(PH3HONIOTHYECKHX METOO0B, NO3BOISIOIIMX BLISBJISATH PAHHHE H3MEHEHHS
3PUTEILHBIX  QYHKIMil, NpeNecTBYIOMX KJIMHHYECKOH  MaHudecranuu
3aboneBanns. OAHAKo, XapaKTep, TOHOrpadgusi M CHEHHPHUHOCTDL BbISIBJISEMBIX
HADYLIEHHil HM3y4eHbl HEJOCTATOYHO, 4YTO 00yC/IABAMBAET HEOGXOAMMOCTH
H3BICKAHHsI HOBBLIX, Gosiee MHPOPMATHBHBIX CHOCOGOB HMCC/IEIOBAHUS 3PHTEILHBIX
bynKuuii, 1151 BRISIBJICHHS CHMIOTOMOB HA4AIbLHBLIX H3MeHenwii [2, 10, 11].

Kirouesbie ciioBa: 3purenbHbIii Hep, rJlayKoMa, Xxpomarorcus, on-off ciucrema, uenosex
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Llenbio Haluero uccieoBaHMs SBISUIOCH BBISBJEHME BBICOKOUYBCTBUTETEHE
CreU(UIHBIX  CUMNTOMOB PAaHHMX HAapyLICHHI 3pUTeNbHBIX  DyHKUME mpH
3a60JIeBaHMAX 3PUTENBHOTO HEpBAa C IPUMEHEHMEM MeToja on-off CHCTeMsl,
npeioxenHoro A.M. lllamumuosoi [5, 6].

MATEPHAJI U METOJbIL

Hamu o6enenosano 132 Gombheix 1 30 310poebix (I rpynna — KOHTponbHast, 60 ras).
Bonehbie (132) Opun pasmeneHsl Ha crienytome rpynmbi: 11 rpynma — 60 rias, ¢
HAYaJIbHOM MePBUYHOM OTKPHITOYroNbHOM rmaykomoii (HITOVT), Il rpynna — 35 rias —
0e3 KIMHUYECKUX MPOSBIEHHIA IIayKOMBI, N0/103penue Ha raykomy (), IV rpynma — 1§
IJIa3, ¢ MILIEMHYECKOi Helponatueii 3putensHoro Hepea (MH), V rpynnma — 12 ras, ¢
peTpobynsdapHbIM Heputom (PH), VI rpynna — 10 ra3 ¢ ontuyeckum HeBputom (OH).

Hanuuue mopdonornueckn 1 GyHKUMOHANBHO HeOAHOPOAHBIX on-off  KaHaoB
KOJOOUKOBOH CHCTEMBI CETYATKH, PACTIO3HAIOILMX OMMOHEHTHBIE LIBETa (YePHBIH-Getblil,
KPaCHbIH-3C/ICHBIN, KENThIN-CHHHIA), a€T BO3MOKHOCTb MPEANONOKUTE UX PA3THUHYI0
PeaKUMio MpY JIOKAIM3ALMK TATOJIOTHYECKMX MPOLIECCOB B PasiMyHBIX CTPYKTYpax
3pUTENIbHOTO aHanu3atopa [2, 4,6, 11]. HccnenoBanus npoBOAMIHCH METOZIOM H3ydeHHs
Tororpauu ¥ aKTMBHOCTH on-off KaHanoB KonGoUKOBOM cHCTEMBI ceryaTKu. B ocHoBe
CHCTEMBI JISXKMT METOJ MCCIIEI0BaHMs XPOMATUYECKOW M aXpOMaTHYeCKOH CBETOBOH H
LIBETOBOI KOHTPACTHOH YyBCTBUTEILHOCTH B KaK/I0# 3a/JaHHOM TOuKe nosst 3penust (30-40
IpagycoB OT LeHTpa). OCHOBHBIE BO3MOMKHOCTH CHCTEMBI — HCTIO/B30BAHHE PA3HUHBIX
KapT MCCJIEIOBAHMS 3PUTEIIBHOTO 110151, U3MEHEHHE BEJIMUMHBI CTUMYJIA B 3aBUCHMOCTH OT
Tonorpaguu peLeNTUBHBIX MONEH CETYATKH, BO3MOXKHOCTh M3MEHEHHS! HHTEHCHBHOCTH
LBETa M HACBILUEHHOCTH CTHMy/a W (hOHA C TOUHOCTBIO MO3BOJISIOLIEH YIABIMBATh
MaJleiilliie HapyLIeHUs CBETOBOH M LIBETOBOM UyBCTBUTENILHOCTH aXpOMATHUYECKOTO |
BETOBOrO KOHTPACTa, YPaBHUBAHHE MO SAPKOCTH CTMUMYyJMa M (hoHa, 4TO TMO3BOMSET
BBIIBUTB Pa3iMuKsi aXpOMaTHYECKOrO M LIBETOBOIO KOHTpAcTa B JIOOOM TOUKe U J060M
MepHiaHe nosist 3peHus. Ha skpaHe MOHMTOpa KOMITBIOTEPA, B ME3OMUUYECKHX YCIIOBUSIX,
NPE/IbABNSAIOTCS  aXPOMATUYECKHE M XPOMATHYECKME CTHUMYJIbl, COOTBETCTBEHHO Ha
OmnroHeHTHOM  one. CTUMyIbl NPEABSIBISIOTCS B CTyyailHOM TOpAIKE B KaXIOi
3aJIaHHOM 110 CXeMe Touke B 30He 2, 5 u 12,5 rpaycos. SIpkocTb cTUMYJIa CTyrneHyaTo
HapacTaeT oT 60Jiee TEMHBIX, 10 00JIee CBETIIBIX, YEM ¢oH, ¢ warom 0,5 K,a/M2 . Paznuume B
APKOCTH, MEX/1y CTUMYJIOM M ONINOHEHTHBIM (POHOM (SIPKOCTHO# KOHTPACT), OLIEHHBAETCA
10 BEJMYMHE BPEMEHH CeHCOMOTOpHOH peakuyy (CMP). Pesynbratel npencrasnsiores B
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BUJIE TMCTOrpamMMbl 3aBUCMMOCTH BpemeHH CMP ot spkoctu ctumyna. Tectuposaws'”

NPOBOIMITMCH MOHOKYJISIPHO, PACCTOSIHKE OT IJ1a3a JI0 3KpaHa — 33 cM.

PE3YJIbTATBI U UX OBCYKAEHUE

O TOHKMX M3MEHEHHMSX B OLIYIIEHMH SIPKOCTH LBETHOCTH M HACBILEHHOCTH Y
HCTIBITYEMOTO, Mbl MOXKEM CYAMTh MO pErucTpauvu u3MeHeHuil Bpemenn CMP B
OTBET Ha MPEbABISAEMbIH aXpOMATUYECKUI MM LIBETOBOW CTHMYNl Ha COOTBET-
cteeHHOM ¢one. YV mauuentoB ¢ HITOVT (I rpynmna), 8 100 % cinyyaes, BCMP na
TEMHBIE aXPOMATUYECKHE U XPOMATHYECKHE CTUMYJIBI B CPEJHEM yBEIUUMIOCh B 2,2 + 0,2
pasa Ha CTUMYJIbl BeICOKOHM KoHTpacTHOCTH (BK), B 3,5+ 0,3 pasa Ha crumyinbl cpeHeit
xontpactHoctH (CK), B 2,6 0,1 pa3a Ha crumysisl Hu3KO# KoHTpactHoctH (HK), Toraa,
Kak Ha ceiible ctuMynsl BCMP yBenwumnocs coorserctBenHo B 1,5+ 0,15 pasa Ha
crumynbl BK, 1,7£0,2 paza Ha ctumysnst CK, 1,5+0,1 pasa va crumynsr HK, uto
YKa3bIBaeT Ha MPEUMYIIECTBEHHOE NopaxkeHHe — off kaHasoB.

YV 75% nauuentos III rpynmsl — ¢ MOAO3pEHHEM Ha IJAayKOMy, Ha Ijasax ¢
OTCYTCTBMEM  KJIMHWUYECKMX TpPOSBICHWH TJIAyKOMbI, OTMeuanach Ta Ke
3aKOHOMEPHOCTS, 4To ¥ npu HITOVT'.

V nauuentoB ¢ MH (IV rpynna), ormeuanocs ysenudendie BCMP Ha TémHble
axXpOMaTHYECKHE M XPOMATHYECKUE CTUMYJIbI B cpejiHeM B 2,5 + 0,3 paza Ha CTUMYJIbI
BK, B 2,7+ 0,2 paza nHa crumyasl CK, B 3,2 + 0,1 pa3a na HK, Ha cBeTible cTUMYJIBI
BCMP ysennunnock coorBercTBeHHO B 2,8 + 0,2 pasa Ha ctumynsl BK, B 3,0 +0,2
pa3a na ctumyJel CK, B 2,6 £ 0,1 paza Ha ctumysl HK.

V nauMeHToB ¢ BOCHAJUTENbHBIMU 3ab0NeBaHUsAMH 3puTesbHOrO Hepa ¢ OH u
PH (V u VI rpynns), ormeuanock ysenndenne BCMP Ha TéMHble axpoMaTHUeCKue 1
XpOMaTH4YECKHUe CTUMYIIBI B cpeHeM B 2,4+0,3 pasa Ha ctumyasl BK, B 2,9 + 0,3 pasa
Ha ctumyasl CK, B 2,6 + 0,3 paza na crumyns HK, Ha cerisie ctumynst BCMP
YBEJIMYUIIOCH COOTBETCTBEHHO B cpenHeM 3,0 + 0,2 pasa Ha ctumyinsl BK, B 2,7 + 0,2
pasa Ha ctumyasl CK, B 2,5+ 0,1 pasa na ctumynsl HK. Ilpu umemunyeckux u
BOCHANUTENIBHBIX 3a00JI€BaHUAX 3pUTEIBHOrO HepBa on W off kaHanel 6bUIM
MOpaXKeHb! B PaBHOM CTENEHH.

M3 Bcero BhIIIECKA3aHHOTO CJIEAYET, 4YTO MPH KCMOJNB30BAHMH METOZAA
MCCIeIoBaHUs  Tororpaguy  KOHTPACTHOM UyBCTBHUTENBHOCTH on-off KkaHaioB
KOJIGOUKOBOM CHCTEMBI CETYATKH, [UISl BBISIBJICHHUS PaHHUX HAPYIUEHWUH 3pUTENBHBIX
(byHKUMH, y Ipynn NaLMeHToB, ¢ pa3iMYHBIMKU 3a00JIeBAaHUSAMH 3PUTEILHOTO HEpPBa,
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00Hapy)KMBAalOTCS ~ HE  OJMHAKOBBIE  M3MEHEHWs.  ABCONIOTHOE CHIKeENHE
YyBCTBUTEJNIBHOCTH MO on-, off- kaHamaM KOJOGOYKOBOM CHCTEMBI CETYATKH, C
NPEUMYIECTBEHHBIM NopaxkeHueM off- kaHasa, mposBisOIEeecs B LEHTPAIbHON U
NapaleHTpaibHOW YacTH TOJs 3pEeHHs, SBISETCS CrneurMUYHBIM  CHMITOMOM
HavansHOM [TOVT.

Bo1600b1:

1. PaspabotanHblii ~ MeToJ ~ HcclenoBaHMs — TormorpagMM  KOHTPACTHOM
YyBCTBUTEIBHOCTH (paboThl on-, off-kaHanoB KONOGOYKOBOW CHCTEMBI CETHATKH),
Mo3BOJIIET OOHApY)KMBaTh paHHME HApYLIEHWS 3PUTENBbHBIX (QYHKUMA  npu
Pa3IMYHBIX MATOJOIMYECKHX MPOLIECCcaX 3pUTENIbHOTO HEpBa.

2. CneuupU4HBIM  NPU3HAKOM  HA4yalbHOM MEPBUYHONW  OTKPHITOYTOJIBHOM
rJayKOMBI, SIBJISIETCS MPEUMYIIECTBEHHOE CHIDKEHHE YyBCTBUTEJIbHOCTH 10 off-
KaHasaM KoJIO0YKOBOH CHCTEMbI CETYATKH, BhIpaXkatolleecsi B 3ameieHun Bpemenrt CMP
TNPU COXPAHHOCTU WJIM HE3HAYUTEIbHOM CHIDKEHUH YyBCTBUTEIBHOCTH MO ON-KaHaaM.

3. YcraHoBneH (akT CHKeHus 4yBCTBUTENIBHOCTH Mo off-kananam npu HITOVYT,
KOTOpOE BBISBJISIETCS KaK B LIEHTPAJbHOW, TaK M MapaleHTpaJbHON 30He,
CBUETENbCTBYIOLMI O Oosee paHHEM BOBJEYEHMH B MAaTOJOTMYECKHH MpoLece
KO00YKOBOM CHCTEMBI, a HE MaJIOYKOBOM, KaK 3TO MPEANoNarajloch paHee.

4. JIns QUarHOCTMKM HauyaJbHOW TNEPBUYHONW OTKPBITOYrOJBbHOM IayKOMBI Ha
OCHOBaHWUM MCCJIEJOBaHUsI aKTUBHOCTH on-off KaHanoB KOJOOYKOBO# CHCTEMBI
CEeTYaTKH MPE/JIOKEH aJrOPUTM MCCIIC0BAaHUN HApYIUEHUI 3pUTEbHBIX QyHKLMiA y
NaLKMeHTOB ¢ 0(TaIbMOTHIIEPTEH3HEH U MOA03PEHHEM Ha I1ayKOMY.

5. Tlpu vmeMu4ecKuX U BOCHANUTENbHBIX 3a001€BaHUSIX 3PUTEIBHOTO HEPBA Kak
B LIGHTPAJIbHOM, TaK M B MapalieHTpalbHO 30He, 4yBCTBUTEILHOCTh on U off kaHaos
paBHOMEPHO CHIKaeTCsl ( MOPa)keHbl B PaBHOM CTEMNEHHU).
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AKTUBHOCTB ON-OFF KAHAJIOB KOJIBOYKOBOM
CUCTEMBI CETYATKH B O®TAJIbBMOT'EPUATPUU

3. A. Huyuaweunu

HauuonaneHsli ri1a3Hoii Hay9HO-HCCIIeA0BATE bCKHTIA neHntp, Tounucu

[MpunsaTo 6.02.2001

3a cuer cTapueckux 3a6oJeBaHMH Ia3a yXyAuIaeTcs 3peHHe Torjga, Korga mMosr
AOCTHraeT MakCMMyMa CBOMX BO3MOXHOCTeil [2, 5, 8]. Bospacrubie 3a6osieBanus
rja3a — KaTapakTa, IJayKomMa M CTapyecKasi JHCTPOQHS CeTYATKH, SIBJISIOTCS
OTHHM M3 Hau0oJiee PACIPOCTPAHEHHBIX H THKeJbIX 3260/ 1eBanuii opraHa 3peHusi,
HEpeko NMPHBOASIIMX K cjienoTe, c1aboBuienuio M uuBajmaHoctu [7]. Bompoc
PaHHelH IMATHOCTHKH BO3PACTHBIX 3200/1€BaHMIl 10 CHX NOP 0CTAETCH CIOKHBIM. OT
€ro NpaBHJIBHOIO H

p HOro p HSi BO MHOIOM 3aBHCHT Yycmex
MEeIHKaMEeHTO3HOT0 H XHPYPIrH4ecKoro jieyeHus 6oabubIx [3, 11, 14].
OOwenpuHsTLIME MeTOAAMH, JOCTYNHBIMH VISl [VIA3HBIX KAGHHETOB COBpEMEHHBIX
TIOJIMK/IHHHK, YIA€TCsl NOCTABHTL JIHATHO3 JIMIIL B KJIHHHYECKOH CTaIuH 3260.1eBanHsl,
KOraa y:ke CymeCTBYIOT 3HAYMTeJIbHble Heo0paTHMble H3MEHEHMsi TKaHeill IJiasa.
Baxnast posib pannero BeIsIB/IEHHS! HAPYIIEHHI 3PUTEIbHBIX $ynxnmii u nanbueimero
AIeKBATHOI0 KOHTPOJIS 32 HX COCTOsIHHeM, Geceniopha [1, 4]. Mimenno nporpeccupyiomue
PACCTPOICTBA 3PHTEILHBIX (YHKIHIA, YACTO PA3BHBAIOLINECS HE3AMETHO /LISt Gos1bHOrO,
B HTOre ONpeje/isieT HHBAJIMIM3ANUMIO NANHEHTOB. V3MeHeHHsl 3pHTeabHbIX (yHKImI
HIpalT BAXHYI0 pOJIb M B ONpEleJEHHH CTagud 3a00J€BaHHS, H B ONEHKE
d¢dexTuBHOCTH JNeuenns. [12,13] 3a nociexnee gecsiTHIeTHE NPEIOKEH PSi HOBBIX
TCHXO(H3HYECKHX H 3JIeKTPO(PH3HOIOTHIECKHX METOXOB, NO3BOJSIIONMX BbISIBISITH
PaHHHE H3MEHEHHMSl 3DHTEIbHBIX (YHKUHi, NpeIUIeCTBYIOMHX KIHHHYECKOI
manugecranuu 3aGonesanus [2,14]. Oanaxo, xapakrep, Tonorpagusi, cnenHpUIHOCTH
BBISIBJISIEMbIX HADYIIEHHH H3y4eHbl HEOCTATOYHO, YTO 00YC/IABIHBAET HEOOXOIUMOCTE
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H3bICKAHHS HOBBIX, bostee HHq)OpMaTﬂBHLlX cnoco6oB HCCIeI0BaHUS 3pnTe.ru,m,li
q)yHKll“ﬁ, JUIS1 BBISIBJICHHSI CHMIITOMOB HAYAJIbHBIX H3MEHEHH.

KioueBnie ciioBa: rjaykoma, —CEHWIbHAs — MakKyJOAMCTPodHs, — KaTapakTa,
xpomaroricusi, on-off cuctema, yenosek

Llensio Halero MccieloBaHUsi SIBISUIOCH BBISIBJICHHE BbICOKOYYBCTBUTENBHBIX
cneuMUYHEIX CHUMNTOMOB pPAaHHMX HApyIIEHWH 3pUTENbHBIX (GYHKUMH mpu
3a00neBaHUsIX 3PUTENBHOrO HepBa C INpPUMEHeHHEM MeTtoaa on-off cuctemsl,
npeanoxeHHoro A.M.IlammunoBoii B 1996 1. [5, 6].

MATEPHAJI U METO/bI

Hamu obcnenopano 132 GonbHbix ¥ 30 3popoBeix mogped (I rpymma —
KOHTpOJibHas — 60 rna3). bonbHeie (132) ObuiM pa3aeneHsl Ha cliepytouye rpynmsl: 11
rpynna — 60 rias3, ¢ Ha4aabHON NEPBUYHOM OTKPHITOYroJbHOM rnaykomoit (HITOVYT),
III rpynna — 30 rna3s, 6e3 KIMHUYECKMX MPOSIBICHHH TNIayKOMBI, MOJO3pEHHE Ha
rnaykomy (I1I), IV rpynna — 20 rna3 ¢ MHBOMOUMOHHO#M Makynoauctpodueii (M),
V rpynna — 22 rna3a, ¢ HayanbHo# Katapakroi (HK).

Hanuuue mopdonoruyecku u ¢yHKIMOHAIBHO HEONHOPOAHBIX on-off KaHasoB
KOJIGOYKOBOH CHCTEMBbI CETYATKH, PACMO3HAIOLIMX OINMOHEHTHBIE LBETA (UEpHBbIii-
Genblii, KpacHbI-3eNeHbIH, JKeNThIH-CUHMIA), JaeT BO3MOXHOCTb MPETNOJIOKUTE HX
PasIMYHYIO PEAKUMIO MPH JIOKAJIU3aLHMU MAaTOJOMMUECKUX TPOLECCOB B Pa3iHUHbIX
CTPYKTYpax 3pMTENIbHOro aHanu3aropa.lccaenoBanus npoBoAMIMCH METOAOM on-off
cuctembl  (npemnoxkenHslit - AM. lllammunoBoit B 1996 T1.), i  u3ydenus
Tornorpag¥u M aKTUBHOCTH on-off kaHanoB KONOOYKOBOM cHCTEMBI ceTyaTku. B
OCHOBE CHMCTEMBI JIEXMT METOJ MCCJIEJIOBAHHS XPOMATHUYECKOM M aXpoMaTHYecKOM
CBETOBOM M LIBETOBOM KOHTPACTHOH 4yBCTBHUTEJBHOCTH B KaX/IOM 3a/JlaHHON TouKe
noas 3penust (30-40 rpamycoB oT wueHtpa). OCHOBHbBIE BO3MOXHOCTH CHCTEMbI:
MCIMOJIb30BAHUE PA3/IMUHBIX KApPT MCCIEJOBAHMSl 3PUTENIBHOTO [10JIs, W3MEHEHHE
BEJIMYMHBI CTMMYJIa B 3aBUCUMOCTH OT TONOrpaduu peLienTHBHBIX MOJIEN ceTyaTky,
BO3MOXHOCTb W3MEHEHHs MHTEHCHBHOCTH LIBETA M HACHILIEHHOCTH CTUMYJIA U (oHa ¢
TOYHOCTHIO MO3BOJIAIOLIEH ylaBAMBAaTh Majeiline HapyIIeHHUs! CBETOBOM U LIBETOBOM
4yBCTBMTEJILHOCTH aXPOMATHYECKOr0 M LBETOBOrO KOHTPACTa, ypaBHUBAHHME [0
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APKOCTH CTMMYJIa U (OHA, YTO MO3BOJISICT BBISIBUTH Pa3jiMuMs axpomaanecxof‘ﬂﬁh@Q
LIBETOBOIO KOHTpAcTa B JIto0OMH Touke u 1060M MepuanaHe nos 3peHus. Ha sxpane
MOHMTOpPAa  KOMIBIOTEpPa, B  ME30NWYECKUX  YCIOBHSX,  MPELXbSBISIOTCS
aXpOMaTHYECKHE W XPOMATHYECKHE CTHUMYJIBI, COOTBETCTBEHHO, Ha OMIMOHEHTHOM
(one. CTumynbl NpexbsBAAIOTCS B Cly4yaliHOM MOpAAKE B KaXHOH 3aJaHHOW MO
cXeme TOYKe B 30He 2, 5 u 12,5 rpamycoB. SIpKOCTh CTHMYyJIa CTYNIEHYATO HApACTAaeT
ot Gosiee TeMHBIX, 10 Gosnee CBETIBIX, yeM doH, ¢ marom 0,5 ka/m’ . Paznuuue B
APKOCTH, MEXJy CTHMYJIOM M OMNMOHEHTHBHIM (OHOM (IPKOCTHOH KOHTpACT),
OLICHMBAETCS MO BEJIMYWHE BpeMEHW CeHCOMOTOpHOH peakuun (CMP). Pesynbratsl
TPEe/ICTABIISOTCS B BUIE THCTOTPaMMBI 3aBUCHMOCTH BpeMen CMP ot sipkocTy cTuMyina.
Tectnposanms NpoBOAMIMCE MOHOKYJISIPHO, PACCTOSIHHE OT J1a3a JI0 9KpaHa — 33 cM.

O TOHKMX M3MEHEHMAX B OLIYLUCHHH SPKOCTH LBETHOCTH W HACHIEHHOCTH Yy
HCTIBITYEMOIO, Mbl MOXKEM CY/IUTh MO PErUCTpaLuu u3MeHeHui Bpemenn CMP B oTBet Ha
TNPEBSBIIAEMBIN aXPOMATHYECKHMI MM LIBETOBOM CTHMYJI Ha COOTBETCTBEHHOM (hoHe. Y
nanyientos ¢ HIIOYT (11 rpynna), B 100% cnyuaes, BCMP Ha TéMHBIe axpomaTHuecKye U
XPOMATHYECKHE CTHMYJIbl B CPEHEM YBEJMUMIIOCH B 2,2 + 0,2 pasa Ha CTMMYJIbI BBICOKO#
xoHTpactHocTr (BK), B 3,5+0,3 pasa Ha crumynbl cpeaneii kontpactHoct (CK), B
2,6 £0,1 pasa Ha cTuMysTbI HU3KO# KoHTpacTHocTH (HK), Torzia, Kak Ha cBeT/IbIe CTHUMY.JIbI
BCMP ygenuuunock coorseTctBeHHo B 1,5 + 0,15 pasa Ha crumyset BK, 1,7+ 0,2 pasa Ha
crumynst CK, 1,5+0,1 pasa Ha ctumynsl HK, uto ykasbiBaeT Ha MpeMMyILECTBEHHOE
nopaxkeHue — off kanasos.

Y nauuentos III rpynmel ¢ Mof03peHHeM Ha IJIayKoMy, Ha IJla3aX ¢ OTCYTCTBHEM
K/IMHUYECKUX TNpOSIBJICHUA INIayKOMbI, OTMEYalach Ta XK€ 3aKOHOMEPHOCTh, YTO M
npu HITOVT.

Y nauueHToB ¢ MHBOMIOUMOHHOM Makynoauctpodueit (IV rpynna), onpeaensiocs
nocrosepHoe yBennyeHne Bpemenn CMP Ha cTuMysibl TeMHee 1 cBeTiiee (oHa, HO
npu 3TOM, cpeaHee Bpemss CMP Ha cTumynel cBeTniee GoHa yBennuuiocs B 2,3 pasa
N0 CPaBHEHMIO C HOPMOM, a Ha CTUMYyNel TemHee (ona- B 1,4 pasa. To ects,
Habarofanack 06paTHas, MO CPAaBHEHHIO C HAyalbHOH TJIAYKOMOM, 3aBMCHMOCTD,
BbIpAXKAIOWIASACS B MPEHUMYINECTBEHHOM CHWXXEHMH YYBCTBUTEJILHOCTH IO On-
KaHanam KONG0YKOBOM CHCTEMbl CeTYATKH. DTH U3MEHEHHs OBUIH HECKOJIBKO Golee
BBIPXKCHBI B 30HaX 2-X W 5-M IPaJyCoB M PErMCTPUPOBAIMCH MPAKTHYECKH B KAKIOH
HCCIelyeMoit Touke, To ecTb umenu Gonee anddy3Hblii, yeM NMpu r1ayKoMe XapakTep.

VY nauueHToB ¢ HauajbHONW BO3pacTHOM KarapakToli (V rpynna), HMeroLMX
He3HauuTeNbHble  NU(GAY3HBIE  NMOMYTHEHHWs B KOPTHKAlbHBIX  CJIOSIX,
onpezensoyecss GUOMMKPOCKONHYECKH, W OCTPOTY 3peHMss He Hmke 0,6,
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PEruCTpUpPOBAIOCh JOCTOBEPHOE CUMMETPUYHOE yBeluueHue Bpemenn CMP Ha
CTUMYJIbl TEMHEE U cBeTIIee (hOHA HE 3aBUCALLME OT HKCLIEHTPUCHTETA.

M3 Bcero BBILIECKA3aHHOTO CJEAYET, YTO MpPH MCMONB30BAHMH METOMA
UCCIE0BaHUs  Tonorpauu KOHTPACTHOM UyBCTBMTENBHOCTH on-off KkaHasnos
KOJIGOUKOBOM CHCTEMBI CETYATKH, [UIS BBISIBJICHHMS PAaHHUX HApYLIEHWH 3PUTEJIBHBIX
(byHKUMH, y rpyNN NaLMEHTOB, ¢ pa3iHYHBIMU 3a00J1eBaHUSIMH, OGHAPYKUBAIOTCS HE
OJIMHAKOBbIE M3MeHeHus. Tak, mpu HayalbHOM BO3PACTHOM KaTapakrTe OTMeYaeTcs
CUMMETPUYHOE CHMKEHME UYYBCTBUTENIBHOCTH MO on-, off- kaHamam Koi604KOBOM
CUCTEMBI, MPU HauyalbHOW WHMHBOJIOLMOHHOW MaKyJIOAUCTPOGUH — MpeUMylle-
CTBEHHOE CHH)KEHHE YyBCTBUTEJBLHOCTH [0 On-kaHanam, Oojiee BbIpaKEHHOE B
LEHTpabHBIX OT/AeNaX, a Npy HavyaneHoi [TOYT — npenMyiecTBeHHOE CHUXKEHHE 110
off-kananam, BeIpaXKEHHOE KaK B LIEHTpPE, B 30HE 2 U 5 rpa/lyCoB, TaK M NapaleHTpe.
AGCONMOTHOE CHMXKEHME YyBCTBMTEJNBHOCTH MO on-, off- kaHanam Kon6ouKOBOi
CHCTEMBI ~ CETYaTKM, C  TNpPEUMYLIECTBEHHBIM  TMoOpaxkeHHeM  off-kaHana,
NpOSBAIOLIEECS B LEHTPAJIBHOM M MapaleHTPaIbHOM YacTH MOJISt 3pEHUs, SBISETCA
crneurpUUHBIM CUMNTOMOM HauasbHoi [TOYT.

Boieoowi:

1. PaspaboTanHplii ~ MeTOm ~ HccnefoBaHMsS — TOmorpaguu  KOHTPACTHOM
YyBCTBUTEILHOCTH (paboThl on-, off-kaHanoB KONOOYKOBOW CHCTEMBI CETYATKHM),
no3BoJisieT  0OHApY)KMBaTh paHHME HApYyIICHHS 3PUTENbHBIX (QyHKUMH npu
pa3IMYHBIX MATOJIOMMYECKUX Mpolieccax riasa.

2. Cneuu¢puyHbBIM  NPU3HAKOM — HAYalBHOW  MEPBMYHON  OTKPBITOYTOJbLHOI
[JIayKOMBI, SIBJISIETCS NPEUMYLIECTBEHHOE CHIDKEHME YYBCTBUTEJILHOCTH MO off-
KaHajlaM K0JIOOUYKOBOM CHCTEMBI CETUATKH, BbIpaXKatoLlieecs B 3amMeiieHu BpeMenn CMP
TPY COXPAHHOCTH MJIM HE3HAYMTENILHOM CHIDKEHHH YyBCTBUTEJIBHOCTH T10 ON-KaHaJiaM.

3. Bbin ycraHoBieH (akT CHWXKEHMMs UyBCTBHTEJNBHOCTH Mo off-kaHanam mpu
HITOVT, koTopoe BhIfBASETCS KaK B LEHTPAIbHOM, TaK M MapaleHTpaibHOM 30He,
CBUIETENLCTBYIOIIMI O Oojlee paHHEM BOBJEUEHWM B MMATOJOTHYECKM Mpolece
K0JIGO0YKOBO# CHCTEMBI, a HE MANOUKOBOM, KaK 9TO NPEANOaraioch paHee.

4. JIna QMAarHOCTMKM HAyajibHOM MEPBUYHOM OTKPHITOYrOJABHON IJIAyKOMbI Ha
OCHOBaHWM HCCJIEIOBaHUS aKTMBHOCTH on-off kaHanoB KonGOYKOBOM CHCTEMBI
CETYATKH MPEJIOKEH aJrOPUTM MCCIIEI0BAHUH HAPYLIEHHUI 3pUTENbHBIX QYHKUMH y
NaluMeHToB ¢ 0(TaIbMOTUIIEPTEH3HEH U 0J03PEHHEM Ha IIAYKOMY

5. CHwkeHHE UyBCTBMTENLHOCTH Mo off -kaHanaM KoONGOYKOBOW CHCTEMEI
CETYaTKM, MOXKET CIYXHUTb JU(depeHLHaNbHO-IUarHOCTHYECKUM NPU3HAKOM TS
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HayaJlbHOM rJ1ayKOMBI, HWHBOJIFOLIMOHHOM Zl,PlCTpO(bl/ll/l CeTYaTKM W HayaJbHOU
KaTapakThl. TaK, KaK WHBOJIFOLUIMOHHAs ,ELHCTpOCI)Hﬂ CE€TYATKH, Ha4yajibHas KaTapakTa u
HadajbHasi rjlaykoMa  sBJISAIOTCS repuaTpu4eCKuMu 3a00JIeBaHUSMHU riasa,
Pa3BUBAIOTCS B TOM )K€ BO3pACTE U UMEIOT CXOAHYIO NMEPUMETPUUECKYIO KapTUHY.
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THE EFFECT OF METAL IONS ON THE AVTIVITY OF CHROMOSOME
NUCLEOLAR ORGANIZING REGIONS IN RELATION TO AGE

T. Jokhadze, N. Bablishvili, T. Buadze, N. Tadumadze, T. Lezhava

Department of Genetics, I. Javakhishvili Tbilisi State University

SUMMARY

Different concentrations of nickel (NiCl,) and sodium (Na,HPO,) salts were examined
on their ability to alter the associative activity of acrocentric chromosomes. It was found
that the low concentration of sodium hydrophosphate solution caused sharp increase in
the frequency of chromosome associations, while in the higher doses of nickel chlorate
(10° M, 10™* M) induced considerable decrease of associations in all studied subjects.
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