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NOMPABKA

o nemocmotpy penakuum, B cratbe JI.I1. Mycepunze, M.K. Ceannase u B.U. Baxy-
TawsMK “H3ydeHue BIMAHMA 5TAHONA HA POCT AKCOHOB in Vitro M KOPPEKLMs 3TOro
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ERRATUM

Because of editorial office error, the subscripts for Fig. 2 in D.Museridze, I.Svanidze
and V.Bakhutashvili paper “Investigation of Ethanol Action on the Axonal Growth in
vitro and Correction of This Action With Plaferon-LB”, have been swapped, e.g. the
subscript a should be read as b, and vice versa. The Editorial Board conveys its apologies
to the Authors and readers of the Journal.
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Benencreue cunzkennst 3Q(PEKTHBHOCTH AefCTBHSI aHTHOMOTHKOB NpH psiie HH(eKuuii,
BbI3BAHHBIX GakTepusivu poaa Pseudomonas u Proteus, Bce Gosbluee 3HAaueHHe MPHOG-

peraer Gax 0B, phle HapsiTy €O AKTHBHOCTBIO,
He 06,121210T MOGOUHBIMH ueﬁcmm{mu THNIA AJLIEPrUK | AucOaKTepHo3a.
JLisi co3aaHusi HOBOro GHOJIOrHYECKOro Ta qudara, 0 cne-

unguyeckoii aKTHBHOCTBIO, IMMPOKHUM [HANA30HOM JeiicTBHsI HAa WTamMmbl Pseudomonas
aeruginosa u Proteus spp., Ob11H BbiIe/IeHbI HOBbIe ari W H3y4eHbl HX OCHOBHbIE OHOJIO-
THYECKHE CBOICTBA, YCT: HXT noKasaTesn.

KuioueBble ¢j10Ba: NCEBIOMOHbI, POTEH, JINTHYECKOE AelicTBHe, GakTepuodard, s¢ppexrus-
HOCTb 10CEBA, JICKTPOHHAsK MUKPOCKOMHSA.

CraHOB/ICHHE KpH3MCa aHTHOHOTHKOPE3MCTEHTHOCTH M HEHAJEKHAs MEePCHeKTHBA
TNPHMEHEHHs aHTHOMOTHKOB IPaMaTHYeCKH M3MEHHITH NpoGiieMy JiedeHns GakTepuab-
HBIX OC/IOKHEHHH. B030GHOBHICS MHTEpeC K (aroBbIM MpernaparaMm, Kak K CPeACTBAM
GOp0bI ¢ AHTHOHOTHKOPE3UCTEHTHBIMH [IATOreHaMH, K (haram, KOTopble Gbiii OTKPBITBI
B HauaJe MPOLIOro BeKa 1 YCIeLHO JIMCH TP MHOTHX

B npenpiaymmx paGotax GblIO MOKA3aHO,4TO B STHOJIOTMH HOMHO-BOCHIAIMTE/bHBIX
MHQEKLME y ueloBeKa MCEBIOMOHabl M MpOTEH BCe OOMbIUE BBITECHSIOT TIpaM-
TIOJIOXKHTEIIbHbIE GAKTEPHH M HECYT OTBETCTBEHHOCTh NPH BTOPHYHBIX HHDEKLUAX paH.
Uro eme Gonee BaXHO, 4acTo | BCTPEHAIOTCH ACCOLMALIH MpOTest © TICEBJIOMOHO# B Ma-
Tepuae, BBl u3 )BAHHBIX PaH PasHOro mMpoucxoxaeHus [2]. 3a6o-
JIeBAHHSA MHlyIMPOBAHHbIE IPOTEEM M NICEBIOMOHA/IAMH, BBHY HX BHICOKOH PHUPOHOM
TIONMPE3HCTEHTHOCTH K aHTMMHMKPOGHBIM BELECTBaM, C TPY/OM IOIAIOTCS COBPEMEH-
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HBIM MeTOZaM JieueHus. Bee 5To co31am0 HEOGX0AMMOCTh MepecMOTpa MPaKTHYECKOro
TPUMEHEHHS aHTHOHOTHKOB, CO3NAHMA M BHEDEHHS B MPAKTHKY HOBBIX ajbTepHa-
THBHBIX CPE/ICTB, OAHUM H3 KOTOPIX siBisieTcst Ge3Bpe/iblit U s(deTuBHbIit npenapar —
GaxTepuodar. Usyuenne aHTHOMOTHKOUYBCTBUTENBHOCTH ITaMMOB Proteus u Pseudo-
monas, SBJSIOLMXCSA MPUYHHON WHEKUMOHHBIX OCIOXKHEHHH, Pa3BUBAIOMMXCS MOC/E
OJKOTOB, paH, TPaBM H JIp., M10Ka3ajio SPKO BHIPKEHHYIO PE3HCTEHTHOCTh K PALY aHTH-
GMOTHKOB; CPABHHTE/BHO BBICOKHE MOKA3ATENH UyBCTBHTEBHOCTH GbLTH 3aduKcHpo-
BaHEI 110 OTHOLICHHIO K Psiy aroBIx mperapatos [3]. [lns npoBesenus nocienyomux
paboT GbUIM BEIIENEHBI W W3YHeHbl IITAMMEI GAKTepuil NPOTEA M MCEBAOMOH MO
MOPGOKYIBTYPANbHEIM ~ CBOMCTBAM M Sy TAKCOHOMMYECKHX npusHakoB. Bce
OTMEYEHHOE MO3BOHIIO HAMETHTb PaGOTHI MO KOHCTPYHPOBAHHIO HharoBoro — Proteus
1 Pseudomonas — npenapara.

B HacTosee Bpems npH co31aHuMM (GaroBLIX MPENapaTos, HPsLY ¢ Orpe/ieNIeHHeM HX
aKTHBHOCTH, CTICUMGUYHOCTH U CTIEKTPa ACHCTBHS Ha FOMONOTMYHBIC GAaKTepuu, Tpe-
Gyeres, Takoke, ry6OKOe M3ydeHHe GHONOTHYECKHX OCOBECHHOCTEH OTIENbHBIX KIOHOB
(aros, BXOASIMX B COCTaB NIe4eGHO-TIPOPHIAKTHYECKOTO Npenapara.

Hexona us oTMeueHHOro, Lenbio paGoTsi oy OTEMBHBIX
KIIOHOB (haro Proteus i Pseudomonas, u3ytenue OCHOBHBIX GHONOTMHECKHX CBOMCTB HOBBIX
GaxTepHocaros, ycTaHOB/IEHHE PsZia TAKCOHOMHUECKHX MTOKA3ATENIEH, © LIENbio TIOCIIE/TYIOLIEr0
CO3/1aHMA HOBOTO Mperiapara GakTeprofara, OGNANIAIOIIEro BbICOKOH AKTMBHOCTBIO, LIMPOKHM
JMaro30HOM JefCTBIs Ha ITamMMBbI P. aeruginosa 1 Proteus spp.

MATEPHAJI 1 METO/JIBI

Mamepuansi: 54 mramma Proteus spp u 166 wrammos P.aeruginosa, BbIAeNEHHBIX OT
PasnuYHbIX G0MbHBIX B nieproa 2002-2003 rr.

Beinenenne Gaxteprodaros nposoauwm no usectHol Meromuke [7]. K 900 m crouroi
BOJIBI JIC 100 mx p oro Gynbona. K cMecu 106aBism cootBercr-
BYIOULYIO KYJIETYpY GaKTepuii # MHKYGHpOBaH B Tevernu 18 wacos mpu 37°C. Tlonyuennyio
cMech (rIbTpoBanH Hepe3s MemGpanHbie dubTpt Millipore Tima AAWP 0,8 1 0,45 pm.

OnpenieneHue akTHBHOCTH (para MPOBOJHIIH 110 obuenpuHsTOM MeToauke [1, 8].

Bripauwsanye ara Ha CHHTETHUYECKHX M NIOJTyCHHTETHHECKHX JKHIKHX CPEIAX npo-
BOJIII COITIACHO PETIaMEHTY MPOM3BOACTBA XKHUAKOTO GakTepuodara P.aeruginosa [6].

Jluanoson suTHueCKoro JeicTeus dara onpenensini metonom Keimkn B moaupu-
kauuu E.T. M i u T.T. Y [7]. Tocesst kymbTyp Ha waukax [letpu
TIPOBOAIH B BHZE Mosocok. Tlocne BrICYIIMBaHKS Ky/IbTYp B TepMOCTaTe, B TeyeHue 15-
20 MuH, Ha MONOCKH HAHOCHIIM COOTBETCTBYIOLMI GakTepHodar 1 MHKYGHPOBANU Npu
37°C, 18 uyacos.

JIEKTPC DOCKOTTHYECKHE M MOphoNoruH (aroBbIX YacTUL Mpo-
BOJIW/IM HA 3NIEKTPOHHOM Mukpockone JEM 1200 EX, ¢ npiMeHeHHEM HEraTHBHOIO KOH-
CTpaTMpoBaus npenapatos [4]. Hcrions3oBanu ¢aroesie cycniensuu ¢ Ol -1,0-1,5.
Tpenapat AHATH3HPOBAITH NIPOTHB CTEPHILHO AMCTHILTMPOBAHHOM BOABI H HAHOCIH
Ha CETKH C MapIIOAHEBOi MOIOKKOH. KOHTpacTHpOBaHHe MPOBOAMIH YPaHHUIT ALETATOM.

Bce o METOJINKH, B JIaHHO# paGoTe, MPUBE/IEHbI B MPEbILY-
mux paborax [2, 3].




PE3YJIbTATBI ¥ OBCY KIEHUE

B Hacrosiiee Bpems XOpOIIO H3BECTHO, YTO OAHOH M3 TIPUYUH HHU3KOH 3(bek-
THBHOCTH (haroTepanum SBISETCS HECOOTBETCTBUE MPUMEHAEMOrO Mpernapata MHKpOG-
HoMy miefisaxy Bo3GyauTess. M3BecTHO, UTO aGCOMOTHO (haropesHCTEHTHBIX LITAMMOB,
KaK TaKOBBIX, HE CYLIECTBYET, a HMEIOTCS (Dark ¢ HEJOCTATOYHO LIMPOKHM IHANa30HOM
AeiicTusA. OJHAM U3 OCHOBHBIX MOMEHTOB TPH KOHCTPYHPOBAHHH M OLICHKE KAuecTBa
J1edeGHO-NPOGIAKTHYECKHX NPENapaToB GakTepHOGAros SBIAETCH MX BHICOKAS JUTH-
Ueckas aKTUBHOCTB; JUIA BKJIIOYEHMS HOBBIX ()aroB B Npernapar OHHM JOMDKHbI 06J1ajaTh
WHMPOKMM CIEKTPOM JIHTHYECKOrO AeHCTBHS.

JUisi BOINONHEHUS TMOCTABNCHHON 3a7a4n GBUIM MPOBENEHBI CIEAYIONIHE HCCHe-
JOBAHKS: BBIIENIEHHE HOBBIX (haros, b K MHKPOOP P.aeruginosa u
Proteus, W3 pasHEIX HCTOYHMKOB, KIOHHPOBAHHE HOBBIX (DArOB W3 CBEXKEBBIEICHHBIX
crieuuuueckux GUILTPaTOB, CeneKuys GaKTePHATBHEIX BUDYCOB-(AroB Ha OCHOBE HX
AKTHBHOCTH, 1MaNa3oHa ICHCTBHS M CTaGHIIBHOCTH JIN3HCA, M3yHeHHe MANa30Ha AeHCT-
BiA BbUIC/ICHHBIX KIIOHOB (haros P.aeruginosa u Proteus, usyuenue ux Mopdonornu.

M3 crounbix Box r.TOMMcH GbUTH WM30MHpOBAHbI Gakrepuodaru P.aeruginosa u
Proteus. ®ubTPaTEl GbLIH U3yuEHbI JUIA OMPEaENCHHS MPHCYTCTBUA crepduyeckoro
(ara 1 ero H3oMMpPOBAHHS.

B pesyiibrate nocenoBaTensHOro KIOHHPOBAHHS GBUTH MOTydeHbl 11 HOBBIX taros
P.aeruginosa u 7 ¢aro Proteus. PasmHOeHMe Kaxa0ro (ara npoBOAMIOCH B ONTH-
MATBHBIX yC/IOBHAX a’paliiH, OT OJHOH €IMHCTBEHHOM OnsuIkK. OTMEYeHHbIE KIOHbI
GbUIH MOJHOCTBIO MCCIIE/IOBAHbI — JMANA30H JITHYECKOTO AeHCTBHS, s dexruBHOCTH
nocesa, Moposiorus BuproHa. Beua crieana OTHOCHTeNbHAsS KIACCHbMKALMS W30H-
POBAHHBIX (aroB, /Uil 4ero GhUIM MPUTOTOBJIEHb! BHICOKOOYMILEHHBIE KOHLIEHTPATEL..

13 nosyuennerx daros Ghutn HeeenoBanl 5 aros P.aeruginosa — Pa-5/131, Pa-4/17s,
Pa-7/4, Pa-4/17m, Pa-31/118 u 4 chara Proteus Pm-1/58, Pm-38/54, Pm-04/41, Pm-1/90.

Hsyden psn Guonoruueckux CBOWCTB (haroB, KOTOpbe MOIJIH CIIOCOGCTBOBATH HX
XapaxtepucTuke. C 9TOH TOUKM 3penns, G0 yA0GHO WCCIIeNOBATh OTHENbHbIC (ashi
B3aHMO, TBUs (haros ¢ Gakt HBIMH KYJIbTypaMU. DTH TECTBI MO3BOJISIOT TOYHO
0XapaKTepH30BaTh AKTHBHOCTH (hara 110 OTHOICHHIO K OMNPe/IeIeHHOMH KyJIbType i MOryT
CILyXKHUTb U1l X CPAaBHEHHS.

B mpencrapnenHol uactH paGoTHI MOKA3aHBI JaHHble, KACAIOLIMECS AMAMA30HA
JMTHYECKOrO JeHCTBHS WCclenyemblX (aro. VisyueHue MANO3OHA JIMTHYECKOrO
ACHCTBHS HOBBIX KJIOHOB GakTepHODAroB, BbIAENCHHBIX M3 CTOYHBIX BOJ, MPOBOJMIOCH
HOBBIMHU (haramMm ¢ BbILIEYKa3aHHBIMH MOPAAKOBBIMH HOMepamu. M3yueHue Auanosona
JMTHYECKOro JICHCTBHs ()aros MpOBOJMIOCH HA COOTBETCTBYIOIMX 116 cBexeBbiie-
JeHHbIX lWTamMMax P.aeruginosa u 54 wrammax Proteus. Bouti npoepersr 54 mramma
Proteus spp k aefictauio 4 paros Proteus. Pesyssratsi npuseeHsl B Tabmuue 1.

Kak Buzro us Ta6muupt 1, gpar Pm-1/58 o6naman oTHOCHTENbHO LIMPOKHM CMIEKTPOM
JMTHYECKOH akTuBHOCTH (51,9%) a Pm-1/90 — Gonee y3kum. Tpomesxyrousoe moso-
okenue aunmMand garu Pm-38/54 w Pm-04/41. KomGumaums ¢aros Pm-1/58 + Pm-
1/58 + Pm-04/41 n03BonuIM HaM ONTUMAITBHO YBETHYHTD CIEKTP JIMTHYECKOTO AeHCTBHUS
npoteitHoro ara 10 63%.

PesynbTathl MccrieloBAHMS CrIEKTpa JITHYECKOH aKTHBHOCTH S5 KJIOHOB aros P.aeru-
ginosa, npuseniers B Tabnuue 2. Kak Buano w3 Tabuupr, kion Pa-5/131 smsupyer 79,3%
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Gaxrepuii, kion Pa-4/17 — 56,9%, kion Pa-7/4 — 52,6%, xion Pa-4/17m u Pa-3/118 —
44% w 35,3%, cooTsetcTBenHO. KoKTeiib aTux (baros no3BONAET yBeNMUUTE CrIEKTp JH-
THYECKOH akTMBHOCTH. Tak, koM6uHauMs kioHoB Pa-5/131 + Pa-4/17s + Pa-7/4, na coot-
BETCTBYIOUMX GaKTepUAX MaeT JUTHYECKHUi okasaTens 10 89,7%. JlaHas KoMGHHALHS
KIJIOHOB, TI0 > C PYTHMH COOTHC ¥, 06NTajiaeT MOTEHLMAIOM HAMHOIO
Gonee sdheKTHBHOI TUTHUECOH JeSTeNbHOCTH TIPOTHB 1ITaMMOB P. aeruginosa. Takum
o6pasom, 3 cara usupyior 45 mwrammos P.aeruginosa (Bapuanr 1, 2, 3, 4) nsa u3 Tpex
J3KpYIOT 23 wmrammoB (Bapuant 10, 12, 13, 14). IpencraBnennbie pesybTaTsl U3y-
UCHHA uaNasoHa JCHCTBHA GakTepHO(aros, BBUICTEHHBIX U3 CTOMHBIX BOJ B PA3HOE
BPEMS TOKA3a/IH, 4TO WCMBITAHHbIE GaKTepUO(GArk 3HAUMTENLHO PA3THYAIOTCS MEXIy
€060# 10 CTIEKTPY JINTHYECKOM AKTHBHOCTH.

Tabnuna 1
Jlurnueckuii cnekTp neiicreus 6axrepuodaros Proteus mirabilis,
BbIIEJICHHBIX H3 PA3THYHHX HCTOYHHKOB

o JIusupoBanHbie
Bapuant ArOBEHIRATH 6aKTepHanbHbIE LITAMMBI
Pm-1/58 | Pm-38/54 | Pm-04/41 | Pm-1/90 abe. %
1 + i + + 8 14,8
2 + + + - 4 74
B; i . - + 2 357
4 o + - - 3 5,6
5 & - + - 1 1,85
6 + - - - 10 18,85
7 - =t k - 1 1,85
8 - B = - 3 5,6
9: - - ik - 2 3
10 = - - = 20 37,0
Bcero* 28 21 116 10 54 100
gf"':‘:f;'f: Sl 9 | 38,0554 42006 185

* Oblitee KONMYECTBO IITAMMOB, TH3UPOBAHHBIX OTAETbHBIMH KIOHAMHL.

Kpome Toro, kak nokasano, kokreiinb aros nosonser yeemuumts CNIEKTp JIUTH-
{ECKO¥ aKTMBHOCTH, UTO SICHO ISMOHCTpHpYeTcs Ha Puc. 1. Bsaummoe nepeKphIBaHKE [0
CHEKTPY JIMTHYECKOro ACHCTBHUSA B Cllyyae KJIOHOB (ara Pseudomonas nocturaer 87,8%,
a B ciryyae Proteus — 63% (Puc. 1A u 1B).

OnwoBpemeHHO, s Gonee IIYGOKOrO HCCTeNOBAHHS a/ICOPOLIMOHHOrO anmapara

lyeMbIX (aros, Msl 1p OMIBITI MO M3YYEHHUIO 3 eKTHBHOCTH MoceBa (aros
Ha Pa3IMYHPIX LITAMMAX COOTBETCTBYIOIMX GaKTepUH.




@ S aAtcaaninic e, i

: SiseiD
OdexTBHOCTS MOceBa GakTeprodaros orp COOTHC TuTpa ara Ha uc-
CJIelyeMOM ILITaMMe C TUTPOM TOro Jke (hara Ha mramMme-xo3siuHe [3]. DddekTBHOCT noceBa
BBIUMCIIATH 11O hopmysie: & (3 (EeKTHBHOCTB ToceBa) = THTP (ara Ha HCCIIEyeMOM LUTaMMe
(T)/ utp dhara Ha mramme-xozsuse (To). DbdexrnBHOCTS MoceBa aros Pa-4/17m, Pa-4/17s,
Pa-3/118, Pa-5/131 u Pa-7/4 onp Ha 1 )351€BaX, MepekpecTHO. TIpc
3KCTIEPUMEHTBI MOKA3a/IH 3HAUMTEITbHBIE PA3THUHS B INTHUECKOM AKTHBHOCTH MEPEUHCIICHHBIX
(baros. HanGosiee Huskue nokasaresnu 3(deKTHBHOCTH roceBa GbL1K yCTAaHOBIEHBI y (ara Pa-
417m w Pa-3/118, rne mnokasatenu B OTAENBHBIX Cywasx aocturama 2 1077, Te.
0,000.000.000.200; 3T naHHbBIe MOKA3BIBAIOT PA/HUKs B CIGUH(PHIHOCTH JEHCTBHA afcopG-
IMOHHOTO amnapata Kakaoro dara, ¥ yKasbBalOT Ha MyTALMOHHbBIE H3MEHEHHS, 0OYCIIOB-
JIEHHbIE PA3TMYHBIMH (haKTOpaMH.

Tabnuua 2
JInTnuecknii cnekTp neiicrBus 6akrepuodaros Pseud aerugi
BBUIEJICHHBIX H3 PA3IHYHHX HCTOYHHKOB
Depemr. i e S
Pa-5/131 Pa-4/17 Pa-7/4 Pa-4/17 Pa-3/118 abe. %
1 + + + + + 28 19,8
2 o + + o - 9 7,8
3 + + + = + 6 S5
4 + + A+ - - 7 6,0
5 7 iE 3 + + 5 43
6 + + . + & 8 6,9
I/ + 5 - - + 1 0,9
3 - 5 % = : 1 0,9
9 i = + + - 2 1,7
10 o - - + G 1 0,9
11 + + - - 4 3.4
12 s = + = 1 0,9
13 + 2 - = + 4 34
14 + - - : = 20 172
15 = + + - - 4 3.4
16 - + o + + 1 0,9
17 - - - + = 1 0,9
18 = < + % 5 6 52
19 2 2 = - £ 12 10,3
Bcero* 92 66 61 51 41 116 100
fg;”;f;:;‘: AL 56,9 52,6 44 353

* Obutee BO LUTAMMOB, JIH o, KJIOHaMH.
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TIpoBeJieHHBIE SKCIIEPUMEHTBI CMOCOGCTBYIOT Mp HAY4HO C
CEeJICKLIUH l‘bal‘OBle KJIOHOB TIPU COCTaBJICHUH Cl)a.l'OBOFO KOKTEi/11 ¢ ONTUMAIbHBIM
cnektpom smzuca. Jins daro Pa-4/17m, Pa-4/175, Pa-5/131, Pa-7/4 sddextunnocts
nocesa pasta 1. OHa nosydena Ha mramme P.aeruginosa 17. Jins dara Pa-3/118 sddex-
TMBHOCTb I10CEBa, PaBHAs |, GbIIa MOMyueHa Ha CBOEM e IuTaMme Xo3suHa Ps 118.

Resistant Resistant
12.1% 37%

Sensitive Sensitive
87.9% A 63% B

Puc. 1. B3auMmHoOe nepeKphIBaHKE 110 CIIEKTPY JIHTHYECKOTO NEHCTBH KIOHOB (haros.

Piic. 2. DIeKTPOHHOMHUKPOCKOMHYECKOE H30-
vacrhl dara P aeru-

ginosa:
1) Syphoviridae, ys. x200 000;
2) Podoviridae, yB. x200 000;
3) Myoviridae, yB. x200 000.

i

H3BectHo, uto nuddep taros np IT HA OCHOBE GHOJIOrMUECKHX, re-
HETMYECKMX M (DM3HOJIOTMYECKUX NaHHBIX. B 1aHHOM uacT paGoThI PacCMOTPEHBI pe-
3ybTaThl MccefoBaHus Mopdosiorny BrupHoHa (ara Proteus u Pseudomonas myrem
JIEKTPOHHOMHMKPOCKOIHUYECKOro aHajiu3za s MX MpHHA, TH K
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OTAeIbHBIM ceMecTBaM. JIIsi 3JIeKTPOHHOMHKPOCKOTIMYECKOrO HMCC/e0BaHHA ébum

TPHTOTOBJIEHBI BBICOKOOUHILIEHHbIE KOHLEHTPAThl M3y4aeMbIX (aroB ¢ conepkaHueM
1:10" kopm/m. Kak mokasanu pe3ynbTaThl McciefoBanus, Boe daru Proteus u Pseudo-
monas 1o MOP(OJIOrHH SBJISIOTCA OTPOCTKOBBIMU (DaraMH M B KaXKJIOM BHJIE BCTPEUAIOTC
(aru cemeiicts Myoviridae, Siphoviridae u Podoviridae. Harpumep, Bce 4 dara Proteus
SBSIOTCS XBOCTATBIMH M BCTpeyatueb: 1 —myoviridae, 1 — podoviridae u 2 — siphoviridae.

JIna HarISHOCTH M 37IeKTPOHHOMHKPOCKC cHuMKH (aros Pseudo-
monas aeruginosa Beex 3-x Tunoe (Puc. 2) — Myoviridae-¢aru, obnanaioue CroKHBIM
i bepeHLIMPOBAHHBIM OTPOCTKOM M COKPATHMBIM 4EXJIOM OTpocTka, Siphoviridae-garu ¢
JUMHHBIMH HECOKPALLAIOLMMHKCS OTPOCTKaMH, i Podoviridae-haru ¢ KOpOTKMMH OTPOCTKAMH.

NPUMEYAHHUE
Pa6ora BeInonHeHa npu ¢uxancosoii noxnepxkke CRDF, I'pant NGB2-2492-TBO3.
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domgdgm > Fgbfsgmog oJbs Pseudomonas aeruginosa s Proteus-ol sbemog-
3dmgmgomo  §oagdol Gomggnmoe Jmmbgdo. Jmmbohgdnmo Bapgdo Fgdmgaboo-
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e
o0 oj6s smbybbimo: P.aeruginosa = Pa-5/131, Pad/17s, Pa-Tid, Pad/17m, Padi/ils ms
Proteus — Pm-1/58, Pm-38/54, Pm-04-41, Pm-1/90.

BgbFogmogm 0f6s w0 momogmo dnddgngdol mosdsbmbo Jgbsdsdebo dsgfy-
@0gd0l Lbgswobbgs B@o8gdby @ Qomahgnb 989dH OB,
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ROLE OF PSEUDOMONAS AND PROTEUS IN TRAUMATIC AND BURN INJURIES
DEVELOPED IN EXTREME CONDITIONS. COMMUNICATION IIL
SELECTION OF PSEUDOMONAS AND PROTEUS PHAGES

K. Gachechiladze, 1. Georgadze, B. Kutter*, T. Kvelashvili, N. Cholokashvili,
L. Kvitsinadze, N. Hoyle*, N. Topuria, L. Tkemaladze

G. Eliava Institute of Bacteriophage, Microbiology and Virology, Georgian Academy of
Sciences, Tbilisi; * Evergreen State College, Olympia, USA

SUMMARY

Individual clones of freshly-isolated bacteriopages of Peudomonas aeruginosa and Proteus
were elaborated and studied. The clones of the bacteriopages were named subsequently: Pa-5/131,
Pa-4/17s, Pa-7/4, Pa-4/17m, Pa-31/118 bacteriopages of P.aeruginosa and Pm-1/58, Pm-38/54,
Pm-04/41, Pm-1/90 — bacteriophages of Proteus.

Range of lytic activity of these phages was studied on the set of appropriate microbes’ strains
and efficacy of plating (EOP). It is shown that investigated bacteriophages considerably differ
from one another by spectrum of lytic activity. At the same time the phage cocktails enable us to
increase volume of lytic activity. The spectra of lytic activity of bacteriophages overlap one
another in 87.8%, in case of P.aeruginosa and, in 63% in case of Proteus.

An electron microscopy showed that bacteriophages of Pseudomonas and Proteus
morphologically belong to tailed phages and are the representatives of the families: Myoviridae,
Siphoviridae and Podoviridae.
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BJIMSTHUE TOJIYOJIA HA IIPOIECCHI OBYYEHUSI KPBIC
HA PASHBIX 3TAITAX IOCTHATAJIGHOI'O OHTOTEHE3A

LT M. [T H. T
I. M . IJ H. C

JI. B

Ip S

Huetutyr gusnonornn um. U.C. bepuramsunu Akagemun nayk [pysun, Toumicu

PE3IOME
Bouna H3y4eHa MNOTeHUHaIbHas HCﬁpOTOKCH‘IHOCTB TOJyOJIa Ha passIYHbIX 3Tanax MOCTHa-
TalbHOrO OHTOreHe3a KpBbIC, Ha OCHOBE Y P Y MOTOPHOI'O OTBETa
B pe3epByape p ThI Ha JIByX BO3DACTHBIX IPYMNax >KHBOTHBIX
(nepsas rpynma — 1 , BTOpas — 2. ). OmbIT B Teuenue 40 nHen,
MHralIfUMs pOJo/KaNach 3-4 MHH B IeHb, 6 AHel B HEIeIIo.
OGHapyHIOCh, 4TO y 1-MECSUHBIX KpbiC TOPMO3HUT 00y

MOTOPHOTO OTBETa. Y. KOHTPOJIBHBIX M OMBITHBIX )XMBOTHBIX JIATEHTHBIN TIEpHOJ MOMCKa IUaT-
(Gopmbl M KonMYeCTBO OWHMGOK MpH OGyuEeHHH KO KPHTEPHAILHOTO YPOBHS, CTATHCTHYECKH
ormyanuck (p = 0,05). V BTOpO# rpynmbl AKHBOTHBIX ATEHTHBI TIEPHON MOMCKA wiaThopMbl 1
KOJIMYECTBO OLIHGOK MEXTy KOHTPOJIbHBIMH U OTIBITHBIMH )KHBOTHBIMHU He PasIM4alIuCh.

Hamaume pasmusix s¢dekros B npouecce oGyuenus y KPBIC Ha Pa3IMYHBIX JTamax MOCTHA-
TAILHOTO OHTOreHEsa MOC/e BO3NCHCTBHSA TONYOJIOM MOXKET GBITh 0GYCIOBIEHO BBICOKOH 4yB-
CTBHTEJIBHOCTBIO JKMBOTHBIX MJIAJILIEro BO3pacTa K TOJIyOJNy, WM CYLIECTBOBAHHEM KOMIIEH-
CaTOPHBIX MEXaHH3MOB Y KPBIC CTapLiero Bo3pacra.
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INFLUNCE OF INTOXICATION WITH TOLUENE
ON THE LEARNING PROCESSES IN THE RATS
AT VARIOUS STAGES OF ONTOGENETIC DEVELOPMENT

L. Gelazonia, M. Dashniani, N. Japaridze, L. Bakradze, G. Maglakelidze,
Ts. Tsaishvili, 1. Svanidze

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

Probable neutotoxic influence of toluene on the motor learning processes in the Morris tank
has been studied at different stages of ontogenetic development of the rats. Two age groups of
animals were used in experiments (Group I — consisted of 1 month old rats, Group II - of 2 months
old ones). The experiments were carried out for 40 days, toluene inhalation lasted 3-4 min per day,
animals were intoxicated 6 days per week.

It was found that in 1 month old rats toluene inhibited the process of motor learning. Latency
of the platform finding and number of erroneous responses during learning in control and
experimental animals differed statistically (p=0.05). In the Group II animals, latency of the
platform finding and number of erroneous responses did not differ between control and
experimental animals.

The effects' differences of the learning process in the rats of different age groups under impact
of toluene could be explaine either by high sensitivity of the younger animals to toluene or by
matured compensatory mechanisms in the older animals.
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CTPYKTYPHBIE OCOBEHHOCTH CTEHKH )KEJIY/IKA B OBJIACTH
NEPEXO/IA KEJTYJKA B IBEHATHATHITEPCTHYIO KHIIIKY
MOCJIE IPOBEJIEHNSI ONIEPALINH, CBSI3AHHOM

C CO3JAHMEM MCKYCCTBEHHOI'O IIMJIOPYCA

A. 3ypabaweunu

I'pysuHcKasi rocyapcTBeHHas MeaMUMHCKas Akanemus, TOwmcu

Tpunsara 30.07.2004

B Ta no HCKYCCTBEHHOTO MHJIO-
pyca. Yepe3s mecsin KHBOTHOe 3aGHBAJIOCh, KYCOUKH TKAHH M3 CTEHKH ’KeJIyaKa, pacmoso-
KeHHOIi B 06/1aCTH B THIIEPCTHYI0 KHIIKY (06J1acTh nujiopyca), Bbipesa-

JINCh. METB])I/IBJI HCC/Ie0BAIH FHCTOJIOTHYECKHM METOA0M. nDJ'ly'-le“D, 4TO HOBBIi MJIACTH-
4eckHil MeTOJ, NMpHMeHsieMblii HAMH C UeJIbI0 CO3JaHHs HCKYCCTBEHHOro cguHKTepa,
p sl BIOJIHE B oT yiKe 0 MeToAa, pyo-
ueBasi TKaHb 06pasyeTesi B KpaiiHe Be.

KitioyeBble €/10Ba: MATOPHYECKAs YacTh JKENY/IKa, BOCCTAHOBICHHE (YHKUMH, XMPyprus,
cobaka

TIpobnema peabuMTALIIM OPraHOB M CHCTEM OPraHM3Ma MOCTOSIHHO CTOsIa Mepes
ofmeit xupyprueii. Kak BoccTaHOBHTH OpraHbl BMECTE ¢ MOP(OJIOrHUECKOH CTPYKTYpOH
W QyHKimeit — BOT 3ajaua, 3HAYMMOCTh KOTOPOH TPYJAHO MNEPEOLEHUTb B HACTOslIee
Bpems. Ha cero/ius tesnbiii psix asTopos [1-3] npeanaraer pasiudHble METOIb 110 BOCCTa-
HOBJICHHIO MHJIOPHYECKON 4acTH Jkeiyaka. OHAKO, BCe OHH MMEJIH CBOM HEIOCTATKH,
4T0 MOGYTUIIO HAC MOOMTH K HA3BAHHOMY BOTIPOCY YK€ C IPYroH MO3HLIMHU.

W3BECTHO, YTO B HOPMAJILHOH MHIOPHYECKOH YaCTH JKENTy/Ka JKeJTy/I0UHbIEe SIMKH SB-
JA10TCS 0cOOeHHO rimyGokuMu. JKenessl B MIIOPHUECKOH HacTu 6ojiee KOPOTKHE, HeM B
(yHIanbHON YaCTH, @ CEKPETOPHBIE HX OT/E/bI CHJIHO Pa3BETBJICHBI M U3BUTBI, POCBET
WX WHPOKHMiA. B ria/IkoMbIliedHON 060/I0UKe THIOPUYECKOM YacTH JKeTy/Ika 0COGeHHO
Pa3BUT WHPKYJAPHBIN CJIOH; TMOC/eHMH 06pa3yeT MHIOPHYECKuH CHUHKTED, KOTOpbIH 1
peryimMpyeT NoCTyIIeH e MUK U3 XKeJly/Kka B ABeHaALATHIIEPCTHYIO KUIIKy. B obnacti
nepexoja JKeNyAKa B ABEHAAUATHIEPCTHYIO KHUIKY OSIHMTEJHM M3 OIHOCIOMHOrO
UHITMHIPHYECKOr0 CMEHSAETCS Ha OJHOC/OMHBIM KaeMuaThli, ¢ BKDAIUIEHHBIMH B HETO
GokanoBHIHBIMH KIeTKaMH. B ofacTy nepexosia B MONCTM3UCTEIH CIIOH PaCIIONOKEHBI
CEKPETOPHbIE OT/ENIBI CIIOKHBIX Pa3BETBIICHHBIX JKETIe3.
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MATEPHAJI 1 METOABI

C uesnbio MOp(oNIorHyecKoro aHanu3a 0COGEHHOCTEN CTEHKH JKeMTy/Ka B 061acT fe-
pexo/a yKejy/ika B JBEHaJLATHIEPCTHYIO KHMIIKY, T0C/e TPOBEJCHHs OIEepalyH, CBSi-
3aHHOM C CO3/1aHMEM MCKYCCTBEHHOTO MUJIOPYCa, KYCOUKH TKaHH Ha3BaHHOTO OT/ENA HC-
ceKauch, GUKCHpOBaiCh B 96° criupTe, 0GE3BOXKMBAIIUCE, 3AIMBATMCH B NapaduH, pe-
3aIMCh Ha MUKpOTOMe (upMmbi Paiixept (I'epMaH¥is) U OKpaLIMBAJINCH METOAOM AHzpeca
(asyp-II-o03un) u MeTonom Ban-T'usona. TkaHb MPOCMATPHBANACh B CBETOBOM MHMKpPO-
ckone Tuna doromukpockorn—III gpupmer Onron (Tepmarus).

PE3YJIBTATBI H UX OBCYXXJIEHHUE

Tnanxombimeunsie kietkd (CMK) crocobHbl K runepTpoguu W pereHepanyu, a
Taloke CHHTE3y H CEKPELHMH MOJEKYJ] MEXKIETOYHOTO MaTpukca. MIMEHHO Iaj koMbl
lIeYHble KIETKH (OPMHPYIOT MBIIIEUHYIO CTEHKY OPraHOB, B 4acTHOCTH MHIOpYca,
KOHTPOJIMPYIOT MOTOPHMKY M BEJM4HMHY MpocBeTa. B TO e Bpems, COKpaTHTebHas
AKTMBHOCTb MMJIOPUYECKOH YaCTH XEJTy/Ka PEry/IMpyeTcs: BEreTaTHBHON WHHepBallMeH
H LIENTBIM PSZIOM TyMOPabHBIX (haKTOPOB.

TIpoBesieHHas MIaCTHYECKas ONEPAIHs 10 BOCCTAHOBICHHIO MAIOPYCA, KaK B CTPYK-
TYPHOM, TaK M (YHKIMOHAJIBHOM IUIaHAX, KacaeTcs MPEeMMYIIECTBEHHO MbILIEYHOro
cios. TTyTeM MOAMIMBKY MBIIIEYHOTO CJIOS JKeNy/Ka K ABEHALATHIIEPCTHOM KHIIKE BO3-
HHMKAeT BAJIMK, BBINONHAIOMIMA (QyHKLHMIO MHIOpYCa. ABTOPBI PaGOTHI YUHTBIBATIH BACKY-
JIAPU3ALMIO HE KaMWLIAPHOTO, 2 apTEPHANBHOTO THIIA, T.€. YUHTHIBAIKCH YUACTKU apTe-
PHH U HX TONOrpahuecKas HanpaBIeHHOCTb.

OTCyTCTBHE COEMHUTENLHOTKAHHBIX MY4KOB B CTPYKTYPHON OCHOBE MHJIOPHYECKOI
4acTH JKeNy/IKa, rie Gblia NpoBe/ieHa MIacTHYeckas onepaLys, 1aeT HaM NPaBo CYNTATh,
4TO 371€Ch PYGLIOB HET, & 3TO, B CBOKO OYePe/lb, FOBOPHT O (DUZHONOTHUECKOM 3HAYHMOCTH
TIPOBE/IEHHOM OnepaLyy.

Puc. 1. O6nacts nepe-
XOZla MUJIOPHYECKOH yac-
TH XKeNyaka B JBEHaAla-
TUIEPCTHYIO Kuiky. Orme-
palys MpoBEaEHa PyTHH-
HBIM MeToJIOM. Paspacra-
HUE COEJUHHUTENBHON TKa-
Hu. Cnabas Backynapmsa-
. 10 x 2 x 40.
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Puc.2. O6nacte mepe-
XOJla MUJIOPHYECKOH vac-
TH KeJylka B JBEHaIla-
THIEPCTHYIO KuIKy. TTpo-
BEJIeHa Omepauys Mo co3-
JIAHWIO  HCKYCCTBEHHOTO
nunopyca. Tocse omepa-
LMK XOPOIIO MpEeCTaB-
JleHa BacKynApH3alys B
THJIOPHYECKOH HacTH Je-
nynka. Cocyaibl KpyIHOro
kamubpa. 10 x 2 x 40.

Ha m3ydeHHBIX HaMH NpenapaTax YeTKO BBICTYMAIOT COCYBI MAJloro Kanaubpa, pac-

MeXIy CTeHKH apTepHii 4eTKo BBIp Ba-

10TcA Ha (JOHE MBIIICYHBIX BOJOKOH. B cTeHKkax apTepumii cnoit mMemuu (BTOpO#i cioif)

TPE/ICTABEH JOBOJIBHO HIMPOKHM Iy4koM. Kpal HHTHMBI CHJIBHO W3BHT. AJIBEHTH-

unabHas (Hapy)KHas) 4acTh TpeACTaBlieHa GNeMHBIMH MO OKpacke KieTkamH. Psmom

PacrioioXKeHHbIe BEHBI KpyMHbIe 1Mo auametpy. OGonouka MX ToHKas. B mepexomuoit
4acTH SMUTENHI OIHOCTOWHBIN LIMIMHAPHYECKUH KaeMUaThIi.

HccnenoBanye KOHTPONBHOrO Martepuana (MPOBEJCHa IUIACTHYECKAs OMepalys Ha
nHIopyce, B KOTOPOM YUHTBIBAJICS JIHIUb KAMHUIAPHBIHA KPOBOTOK) MOKA3ayI0, Y4TO B 9TOM
Cllyyae METOJIOM CBETOBOM MHKDOCKOIMHMH BBIABIAETCS GOMBLIOE KOIHYECTBO COENMHH-
TETbHOTKAHHBIX My4KOB. ITy4KH IIOTHO cKpydeHsl. IIpOCBET KalM/LIAPOB HEGONBIIOH,
CTEHKH KallW/LIAPOB 4acTo 06iuTepupoBanbl. MiHTHMa c1abo M3BHTA, XOPOIIO KOHTYpH-
posana. Bosbloe KONTMYECTBO COEMHMTENbHOTKAHHBIX TSKEH CO3MaeT BrieuaT/ICHHE,
4TO 3/16Ch MMEIOT MecTo PyOibl. HeGonbiuoe YHeio KamMUIsSpoB yKasbiBaeT Ha HU3KYIO
BACKYJISAPH3ALIHIO TKAHH.

Jlns conocTaBleHus 3TUX IBYX METOJIOB, cM. Puc. 1 u Puc. 2.

Hcxonst U3 BCEro BBIIECKA3AHHOIO CJIGAYET, YTO HOBBIH METOJ, MPHMEHEHHBIH HaMH st
BOCCTAHOBJIEHHs COMHKTEpA B MUIOPHHUECKON YACTH JKENY/IKa, MPEICTABNIAETCS HA CEroiiHs
BIOJHE ONpaBAaHHbIM. OH TPUBOIMT K POCTY TKaHH, ) ee
py! pocty umcna 6 IX KIETOK M T. 1. OTMeueHHbIe Bbillle (BaKThl HaloT
BO3MOXKHOCTh CYHTATh, YTO HOBBIH IUIACTHYECKHI METOJI, NMPHMEHSAEMbIH B XUPYPrHUYECKOH
TpaKTHKe, faeT Gonee MPaBUIILHOE, B (PU3MONIOTHYECKOM acrieKTe, BOCCTAHOBJIEHHE TKAHEBOH
CTPYKTYDBI H, IEPBBIM JIOJITOM, IJIA/IKOMBILICUHOM TKAHH.

JIATEPATYPA

1. Casenves B.C., Komapos b/, Texnuka KemyKa. b 1998.
2. De Bakey M. J. Surg., 2000, 49, 132-141.
3. Schulte H, Bircks W. Handbuch der speziallen pathologischen Anatomie und Histologie. Berlin, 2000.
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STRUCTURAL PECULIARITIES OF THE STOMACH WALL
IN THE AREA OF STOMACH TRANSITION INTO THE DUODENUM AFTER
THE SURGERY CONCERNED WITH CREATION OF ARTIFICIAL PYLORUS

D. Zurabashvili
Georgian State Medical Academy, Tbilisi

SUMMARY

An operation with the aim of creation of artificial pylorus was carried on in conditions of the
experiment in dogs. After one month post-surgery, the animal was sacrificed. Tissue sections from
the wall of the stomach in the area of transition into the duodenum (pyloric region), were cut out.
The material was studied by means of histologically. It was found that a new plastic method used
for the creation of artificial sphincter proves to be valid. Cicatrical tissue is formed in extremely
small volume in contrast to the earlier used method.
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Logrgmo  (3bmggmgdol bgdmn spboBbgmo mGo xanpmo, 53 dshggbgd-
9300 Lo@fdnbme 3oblbgsgmgds jn@@mmoalsgse. EAI — (p<0,001); EDI —
(p <0,0001); HCT — (Student’s paired t-test, p <0,0001).

Lobbgol, Gmam6E 5G5gH0myge6mgsbo  Loobol, Ggmmmyogho  mgoly-
3930, oblidgg0hgdgm 8603ggmmdsl 0dgbl 03Gmlolbmdsmmgmgsb goma-
3m@3o. 53 mgolgdsms 3608gbgmmds BogBmE06ams30580 sblsgnnGgd00n
0@ ohobms  gHon@mEHId0L J0doBm, Godrgbsws3 dsmo @ogbgo Sws-
805600 LolbBo 000 dols 1000-x96 >@9dsHads m@gogm30HId0L Goizbgl.

BBo30gmo Bmgol 306m33830 gH0NGME0GHIB0L F3390Gr dmdsdgdamo
530J3RMBS  ©>  ©5J3100gdY0  EIFOGISEMBS,  bmpse  3gdmobsdogn@
RoBE39300m6  gHmsE, 0fg9gL  BogBmEoG nmdmGRmo  bLEsbol gsbgo-
05M930L, Gobs Bgrgysre 8mdygeds gHonGmEoHHme slol oo Esfomols
omgge godomotigm JlgmBo ws spaommddogo dgdsdmaBodol dz3gmco
bAs. LfmGge s80m  s0blbgds LobEgdamo 3gds@mgMo@ol wsdsmo do-
b39b9dgmmo.  g3amsgaBo ghmse go ofggal Lsbogmabmme 3603369mmgsb
0635609330 Jumgomgdol mJloggbs00l 3339mB B3I, HOG3 PRIFIL
3b0dgbgemmgabor o630l HGgdnmo  Bmgol  0sbdpgg  3dody,
Logm@abmolbsngol 15303 potnnmgdgdl [4, 8].

@53 Tggbgds dgBmeagogm Bemgl, 85130, A@ogdgmalagsh 3s6lbgsgyd
206086935 9H00OM(30HgB0L  SzBgadRMd0l  360Tgbgmmgsbo  ©dJ3g0mgds
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Lobgdae  Godgams3osBo, @3 LagsGogump  aob3ommdgdamos Bgamrﬁa-
300bsb - g@omGoGedgmo  obol  3609g6gmmgabo  ©obogst30m s Juemgo-
@mgobo Lombol 066g6LonGo 303396Lodm@nmo dmdomoba300m (306 -
30980, 33obmobogy, 506036935 gHoNGMEEHISL EIBMGIsEM30L 339m@0
©5§3900g0s, @o3 Lolbmdsdrgmgsbo Ggoj3ogdol Bmbby asdmofgggh 3dody
SRBOLMOM0G0  EdMPGIFIB0L  3o6g0msBgdal  gedomotigm  JugmBo [2, 6]
403982039 bgdmmJdgmo 3oy ghobgm sesbgnmgdl a‘brﬁb anh 'ngo‘bob
608 5©06036gmo  do 2090 35G539HBg 6

3609369363 owsb®od (53 ‘Bgamhgggo'ﬁn Qggm@ﬁogmbnb 353mha®¢];@30
©0§39009053)  Yglbsdgoms  podmofgoml  8doy s, bBodsw,  Fgudcagoeo
6300900 0400003 9EoG0gH Joms3mGPo. s35L0sE polsngomobfoby-
3gmos obog, G®d BogGmEeG gmsGOGRme bgsbo Bgigggowos Jbmmme

350330920 3gM0mEol  pobdsgmmdsdo, @mImol  FgBwgasG  SpMPacBIdol
J030,060bs300L podm, Lsbo FggiGagomo brgds, Gobsg bBomop Logs-
2@ Fgege9dsdry doggsgsto.

403950039 580l gomgomolbfobgdom,  Tgagodmos  wogslgghom, @md
Lobbaols  @gmmmpog6o manligbgbnb 3603369003560 opsb@s bm@dowsb
o63mor 96l gého-y 93603369mm3obgl Gpmml, GopmtE HGHgIgmo,
21939 398mGp07@0 Boagol JommygbybBo. Bglisdsdobo, >@60T6um ©oG-
2303°0° EOMY@o 3mGJ300L FsOmgs MgBadonm @mboldogdsms sEGgm
9653y, Lop@dbmdma Fgo8lgdedgdl dmgol 808wobodgmdsl ©s msgowsh
233030 9dL 8d0dy MGs6ym@o 3gEomgdgdal Fobgomamgdsl.
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CPABHUTEJBHBIN AHAJIN3 PEOJIOTHYECKUX HAPYIIEHUA KPOBHA
B MUPOIMPKY JISAIAM ITPA TPABMATHYECKOM

U TEMOPATMYECKOM IIOKE

JDoc. Tamap I. M

UnctutyT dusuonorun um. U.C. Beputausuiu Akanemun Hayk Tpysuu, Tounucu

PE3IOME

Llenbto Hamieit paGoThl GbUI aHANIU3 PEONOTHYECKUX Hap KpOBM TIpH
HOM, TPaBMATHYECKOM M IeMOparMdeckoM moke. B apTepuanbHOM KpOBM, B3ATOH M3 COHHOM
apTepuy JKCTIEPUMEHTAIbHBIX JKMBOTHBIX, OBUIM M3ydYeHBI CIEAYIOIIME MapaMeTphl, OMpene-
NSOl peosornyeckue cBoicTsa kposu: EAI — arpernpyemocts sputpoumtos; EDI — nepopmu-
pyemocts sputpommtos; HCT — TeMaTOKPHT. ThI 4TO MpH
TPaBMAaTHYECKOM ILIOKE arpernpyeMOoCTh 3PHTPOLMTOB CYIIECTBEHHO BO3pacTaeT a nedopmu-
PYEMOCTb ¥ CHCTEMHBIif TeMAaTOKDHT PE3KO CHIDKAIOTCSA, N0 CpaBHEHHs ¢ koHTponeM. Ilpu remo-
parmueckoM moke EAI, P 3HAYUTEITBHO Tak ke, kak 1 EDI u HCT.
Tony JiaHHbIE YTO Hapy PEONOrHYECKHX CBOMCTB KPOBH SBJAETCSA ONHUM
13 HanboJiee BaXXHBIX 3BEHBEB B MATOreHe3e Kak TPaBMaTUYECKOTO, TaK ¥ FréeMOParuyecKoro moka.

COMPARATIVE ANALYSIS OF BLOOD RHEOLOGICAL DISORDERS
IN MICROCIRCULATION DURING TRAUMATIC
AND HEMORRHAGIC SHOCK

J. Tatarishvili, G. Mchedlishvili

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The aim of the present study was to analyze the hemorheological disorders during experimental
traumatic and hemorrhagic shock. The blood samples were drawn from the carotid artery of
experimental animals. The following hemorheological indices were investigated during experi-
mental traumatic and hemorrhagic shock: The RBC aggregability index, their deformability index,
and systemic hematocrit. It was that in the animals with traumatic shock erythrocyte aggregability
increased significantly, while RBC deformability and systemic hematocrit decreased radically, as
compared to the control group. In the hemorrhagic group erythrocyte aggregability, as well as
RBC deformability and systemic hematocrit were considerably lowered, as compared to the
control group. The data provide evidence that hemorheological disorders might be most significant
factors in the cascade of microcirculatory disturbances in the pathogenesis of traumatic and
hemorrhagic shocks.
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BAKTEPHH POJIOB PSEUDOMONAS ¥ PROTEUS ITPH T'HOIHO-BOC-
AJIMTEJIBHBIX, TPABMATHYECKHX H OJKOT'OBBIX HNHOEKIUAX.
COOBLIEHME IV. MOJIEKYJISIPHO-BHOJIOT MYECKOE HCCIENO-
BAHHE HOBBIX ®ATOBBIX KJIOHOB PSEUDOMONAS 1 PROTEUS

b. Kammep*, P. Paiin*, JI. Ke K. I' H. Tonypus,
JL T K. I H. T

P

Muctutyr Gakrepuodarnu, MuKpoGHOTOrHH 1 BUpyconoruu uMm. I'. Dnuasa Akane-
MiH Hayk I'pysun, Toumucu; * [ocyapcTBeHHbIN Oseprpun Komek, Onummus, CLLIA

Tlpunsra 13.07.2004

TIpu cosnannm HOBBIX (paroBrIX paToB, Hapsay ¢ HX aKTHBHOCTH,
CneunUIHOCTH U CEKTPa AeHCTBHSI HA FOMOOrHYHbIE GakTepuu, TpeGyercsi, TakKe, ry-
Gokoe m3yueHme GHOOrMYECKHX 0COBEHHOCTE OTAEJILHBIX KJIOHOB (haroB, BXOASILMX B COCTAB

01 POPHIAKTHYECKOrO np Ta.

Bbuin npoBenenbI paGoThl N0 H3y4eHNI0 GHONOTHYECKHX MOJIEKY 15 PHO-GHOTOrHYECHX
CBOICTB CBe:KeBbIIENEHHbIX (AroOBbIX KJIOHOB Gakrepuii Pseudomonas u Proteus; YCTaHOB-
JIEHbI HEKOTOpbIe HYECKHE XapaKTePHCTHKH ‘TepaneBTHYeC-
kix 6akrepuodaros u nx JHK.

Kuouesbie ciosa: Gaktepuogar, pectpukums THK, monexynspusiit Bec JIHK, anextpodopes
B arapo3HoM reie

Tpu Bbizenennn Gakrepuodara U3 pasTHUHBIX HCTOYHUKOB, U NOTyYeHus, 6o
TI0NONHEHHS HOBOTO JIe4eGHOrO Mpemnapata, IMIaBHOE BHUMAHHE y/e/sI0ch aKTHBHOCTH H
AMANA30HY JIUTHYECKOrO AekicTaHA [1]. OAHAKO, OrpaHHYMBATHCS TONBKO STHMH KpHTe-
PHAMH HELe/1eCO06pasHo, T.K. /Uil KauecTBa HOBOTO MPeNapaTa HeMaloBaKHOE 3HAUCHHE
MMEIOT M JIpyrue XapakTepHCTHKH (haros, mossornsiomme Gonee ToHKO auddeperi-
posath OmMH ar ot Apyroro [4]. TakuMU KpHTEpHSAMH SBASIOTCS Mopdororuyeckne
0CO0EHHOCTH BUpYca 1 (H3MKO-GHONOrHUECKHE napameTphl ero rekoma [2, 7, 10, 11].

MesxayHaponHbIii KOMUTET MO TAKCOHOMHH BUPYCOB Gakrepuii TpeGyeT 3HaHMil He-
KOTOPBIX OCHOBHBIX XapaKTEPHCTHK FCHETHYECKOTO MaTepHala HCCaeyeMoro (ara, ori-
PEC/ICHHE THIIA HYKJICMHOBOH KMCIIOTBI H MCCIIENOBAHHE OCOGEHHOCTEH €ro CTPYKTYpEI
[5, 6, 9]. OcHoBHBIMU MapameTpamu XapaKTEPUCTHKH BUPYCHOTO F€HOMa SBJISIOTCA €ro
MOZIEKY IAPHAS Macca, OTpe/IeiAeMas MOJIEKY APHO-TeHETHIECKMMHU HCCITEIOBAHKAMH,
HYKJICOTH/IHAS 10CIIE/I0BATENBHOCTH BbiAeeHHbIX JIHK.
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Tpu u3yuenun haro, HCIONB3YeMbIX C JIeYeGHOM LEbIO, HEOGXOMUMO yCTaHOBHTL

psn GMONOrMuECKHX XapaKTEPHCTHK, OTOGPATh CBEXeBbIeNeHHbIe haru ¢ HanGosee mu-
POKHM CMEKTPOM JIMTHYECKOTO ACHCTBHA, IO CIIEKTPY AEHCTBHS B3aUMHO JOTIOJHSIONIHE
apyr apyra. [locnesiee, B KOHEUHOM CueTe, JAET BO3MOKHOCTH MPUIOTOBHTE (aroBblit
npenapar ¢ pacIiMPeHHbIM JUATO30HOM JIMTHYECKOTO IEHCTBHS M BBICOKHM JIEUEOHBIM
MOTEHLHUAJIOM.

Lenbio paGoThI ABNANOCH MPOBENICHHE CPABHUTENBHOMN XapakTEPUCTHKH FeHETHUEC-
KOTO MaTephaa CBEXEBBIAENEHHBIX (aroe, CENEKUMOHMPOBAHHBIX Ul KOHCTPYHPO-
BaHHs HOBOTO JIe4eGoro Mnpenapara.

MATEPHAJ 1 METO/IbI

Baxmepuanshsie wmanmsl. B kauectBe X03s€B HccieyemMbx $Haro GbUld B3ATH
wrammbl Pseudomonas aeruginosa (Ps. 4, Ps. 17, Ps. 118, Ps. 131) u Proteus mirabilis
(Pr. 41, Pr. 54, Pr. 58, Pr. 90) Haweii koutekunu (pupma Juarno3-90), BbiesieHHbIe 13
paH 0)KOTOB, MOYH, Kaia, yIlei.

@ ®aru Pseud aeruginosa — Pa-4/17s, Pa-4/17m, Pa-3/118 u
taru Proteus mlrabllls—Pm 04/41, Pm-1/90m, Pm-1/58, Pm-381/54, 6611 BEILIENEHBI H3
cTouHbIX BOA T. Toumucu. Cenekums 1 KIOHMPOBaHHE STHX (JaroB MPOBOAMIMCE B X0
BBITIOJIHEHHS NpoekTa B pamkax rpanta CRDF (GB2-2492-TBO3) na Gase naGoparopun
supyconorun. ®aru P.aeruginosa Pa-7/4 u Pa-5/131 Gbutn B3STHI M3 KOMIEKUMH Habo-
PaTOpHH CeEKLIMH U TAKCOHOMHUH aros [1].

Cpedy1. Vicnonb3oBany MUTaTebHbIH GYITb0H, TPHITHKO-COEBBIH Gy/IbOH M TPUNTHKO-

coeseiit arap (Difco LB Agar, BBL Blood Agar Base, Lb Broth).
Konuenrparel ¢aros Pa-4/17s, Pa-4/17m, Pa-
3/118 Pa-7/4 Pa-5/131, Pm 381/54 6bin mpUroTOBNEHEl MO MeTomy Xepww [3].
Konuentpatsi Tpéx daros Proteus — Pm—04/41, Pm-1/90 u Pm-1/58, 6bum mpuro-
TOBJIEHBI C MCTIOJIb30BAHUEM MOJMITHIIEHITHKONIEBOro MeToza [8].

B u pecmp JAHK. Onp JHK daros u eé paciieruienne
PECTPUKTHPYIOLIMMH SHIOHYKI/Iea3aMu MPOBOIMIIOCK MO KIIACCHYECKOM MeTozy [8].

Onpedenenue monexynapnozo éeca JHK pazos. TIpoBoAMIOCH € HCTIONB30BAHHEM
PFGE wmerona (anekrpoopes B 1,1% araposHoM rese, B MOCTOSHHO MEHSIOMIEMCS
anekTprueckoM rosne) [10].

Bee o METO/IHKH, TIp! B IaHHOH paboTe, OMMCaHbI B MPEBIAYIIAX
pa6orax [1].

PE3VJIbTATHI U KX OBCYXKJIEHUST

Jins uccnenosanms GbLin 0TOGpaHbl CBEKEBBIEICHHbIE (ark ¢ HauboNee IIHPOKUM
CIIEKTPOM JIMTHYECKOTO AeHCTBHS. [Iisi MOJIEKYJISPHO-EeHETHYECKOTO HCCEIOBAHHS, U3
11 xnoHoB haros P.aeruginosa Gbutn BEIGPaHBI 5 KJIOHOB, a U3 7 KIOHOB (haros P.mira-
bilis — 4 wiona. Pa6ora nposonunack B MHcTHTYTE GakTeprodarku, MUKpoGHONIOruH
Bupyconorud uMm. I'.OnuaBa Axamemuu Hayk Ipysun, TOunmen u B CIIA, Ha
dakynbrere Guoduzuku Ipeprpun Kosnemka.
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Hsyuenue MONeKy.IAPHON XapaKTePHCTHKH KIIOHOB HauaH ¢ Bbieenus ux JIHK [8]. lffui
37010 GBUTH MPHTOTOBIEHBI KOHLIEHTPATBI (aros. YacTs KoHIeHTpaToB (Bee dark P.aeruginosa
H | dar Proteus) Gbuta npurotosniena 1o metony Xepum [3], apyras uacts (3 cara Proteus)
G112 IPHIOTORJIEHA TOMMITHIIEHT MeToziom [8]. M ™ ["patma Gbt ¢

THTP KaJKJI0ro MolTy4eHHoro koHuentpara (Tabmana 1) [3]. Tlocsie 5T0ro W3 KOHLEHTPaTOB
i Bbineserbt JIHK caros u Meroziom arextpodopesa B 0,8% araposHoM refie onpesieneHo
xomadectBo JTHK B kavinoit mpoGe st DIMX ITATOB

Puc. 1. Onpenenenne Moneky-
JispHOTO Beca (aros P.aerugi-
nosa u P.mirabilis PFGE mero-
zom: 1 —Pa-4/17m, 2 — Pa-4/17s,
3 — Pa-5/131, 4 — Pa-7/4, 5 —
Koutpons @2, 6 — Pa-3/118, 7 —
Pm-1/90m, 8 — Pm-04/41, 9 —
Pm-1/58.

Tabnuua 1
Mouexynsipubiii Bec JTHK kiaonos Pseudomonas u Proteus

Hassanne gara | Mosnek. Bec, kI | Dxcrpaxunst JHK Tutp, Kopn./ma
1 Pa-4/17m <45 + 7,410"-10"
2 Pa-4/17s <45 + 8,4:10"-10"
3 Pa-3/118 <45 + 8,0:10"%-1,2-10°
4 Pa-5/131 60 + 1,0-10"%-1,2:10”
5 Pa-7/4 60 + 1,4-10°-5,0-10°
6 Pm-04/41 120-160 + 4,0-10"-10"
7 Pm-1/90m 40 + 7,0-10°-1,2:10"
8 Pm-1/58 120-160 + 5,6:10"-8,0-10"
9 Pm-381/54 150 + 2,0-10"
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Onpenenenye MOJIEKyIAPHON Macchl Kaiaoro dara MpOBOIMIOCH Me'm)mM‘E;Fé
(Pulse Field Gel Electrophoresis). [lns kontpons 6panu dar Control @2, conepxaluii 2
(ara ¢ u3BecTHBIM MOneKyspHBIM BecoM (Puc. 1). Jaunmsie MOJIEKYJISPHOTO Beca KakK-
noro ¢para npusenens B Tabmuue 1.

JTHK dara Proteus 1/90m Ha nanHom cummke (Puc. 1) He BuHa. Beimenenue JTHK
Pm-1/90m 6buto nposeneHo 3aHOBO M Meroom PFGE BropuuHO ompeeneH ero
MorekyapHeii Bec 40 k]I (Tabnuua 1).

Kak Buaso u3 Tabmuuel 1, OZMHAKOBBIA MOMNEKYNADHBIH BEC HMEIOT Garu
P.aeruginosa: Pa-4/17m u Pa-4/17s <45 x]I; Pa-5/131 u Pa-7/4 60 /1, a Taike daru P.
mirabilis: Pm-04/41 u Pm-1/58 120-160 /I, cooTBeTCTBEHHO.

TMapanensHo ¢ onpenienennem MosnekyspHoro seca JIHK, ms cpaBHHTeNbHOM Xa-
PaKTepUCTHKH (aros, MpoBoamsIock pacuiervienre JTHK pecTpHKTHPYIOMEMH SHIOHYK-
neasamu. Pacierienne JTHK npoBomuiocs 6 Qepmentamu pectpukiun — BamHI,
EcoRV, Haelll, HindIIl, Ndel u Pvull. Pm-04/41 6bin o6paGoran Bcemu 6 hepmenTamu
(Puc. 2). Daru Proteus Pm-381/54, Pm-1/58 u Pm-1/90m Gbuti MOXBEPrHYTHI pecTpUk-
uuu epmerramu HindIIl, Pvull.

Puc. 2. Pectpuxums JTHK dara
Pm-04/41 6 depmentamu. 1 —
BamHI, 2 — EcoRV, 3 — Haelll,
4 — Hindlll, 5 — Ndel, 6 —
1 2 3 4 D 6 Pvull.

Kax Buano us Puc. 2, depmentsi Haelll (nocienoatensHocTs, y3naaemas ¢ep-
menTamu 5°-GGCC) u Ndel (5’-CATATG) He pacuennu JJHK dara Pm-04/41.

Tabnuua 2
CuekTp autHueckoro aeiicrsus paros Pseudomonas Pa-4/17s u Pa-4/17m
ITammel P.aeruginosa @ar Pa-4/17s ®ar Pa-4/17m
116 66 51
100% 56,9% 44%

@aru Pseudomonas Pa-4/17s u Pa-4/17m 6bitn nosyyeHsl 13 OAHOTO QUALTPATa; OHH
MIMEIOT CXOIHYIO MOP(ONOTHIO HEraTHBHBIX KOJIOHMH HA OIHOM M TOM K€ IITAMME-XO-
3auHe P.aeruginosa 17, pasnuuaiorcs mo pasmepy HeraTHBHBIX KOMOHHI (y dara Pa-
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4/17m kononus Gorbiue, yem y Pa-4/17s) u cniektpy THHeCKOrO AeHCTBHS (Tabmuna 2)f 110’

JaHHBIM JIEKTP P oro ofa dara mpuHamiexar x ce-
weiicTBy Siphoviridae (Puc 4, 5), npuuem, ¢ar Pa-4/17s umeer Gonbiue pasMepel 1o
cpaBHeHHio ¢ parom Pa-4/17m (auameTp ronosok 47 um u 42 HM, JUIMHa XBocTa 198 HM
1 169 HM, COOTBETCTBEHHO).

Puc. 3. Pectpuxums JIHK daros
Pa-4/17s u Pa-4/17m 3 ep-
MeHTamu. 3, 6 — mapkep JIHK D-
15; 1, 4, 7 — Pa-4/17s, obpa-
Gorauneiii  epmentavu  EcoRV,
HidIII, Pvull; 2, 5, 8 — Pa-4/17m,
©obpaboTauHbiit pepmertamu EcoRV,
HindIII, Pvull.

Puc. 4. Muxpogororpadus ara Puc. 5. Mukpodororpadus dara P.aeru-
P.aeruginosa Pa-4/17s. T'onoka u3o- ginosa Pa-4/17m. TonoBka usomeTpmiec-

P 5 ol P Kasi, OTPOCTOK HECOKpaTHMbII x260 000.
Thmbii, x270 000. ®ar npuname- Dar mpuHAUIEKHT K CcemeiicTBy Sypho-
KHT K ceMeiicTBy Syphoviridae. viridae.

Beino npeanonoxkeno, uto stM aBa (ara poacTBeHHbI M tar Pa-4/17s sBasercs
MyTaHTOM (ara Pa-4/17m.

C Ue/biO M3yYeHNUs 3aLUHTHBIX MEXaHH3MOB (JaroB NMPOTHB GAKTEPHANBHEIX CHCTEM
PeCTPHKIMHK, 06a (ara noxsepriu pacwernienuio depmentami EcoRV (5’-GATATC),
Hindlll (5~AAGCTT) u Pwull (5’- CGATCG) (Puc. 3). OHK dara He 6bi1
PECTPUKTHPOBAH STHMH (PEPMEHTAMH, T. €. y HErO He GBUIO OGHAPYXKEHO TeX e, UTO y
tara Pa-4/17m, nocnes0BaTenbHOCTEH, y3HaBaeMbIX pecTpHkTasamu. Bo3moxkHo, 31ech
HMEET MECTO cilyyaii XuMuueckod Momupukaumu supanshoii JIHK B oTBeT Ha
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(hepmeHTaTHBHYIO aTaKy cO CTOPOHBI GakTepuu-xo3suHa. Tak, oba ¢ara, Pa-4/17s u Pa-
4/17m, 6bLTM KIOHMPOBAHBI HA OIHOM M TOM K€ IITAMME-XO3SHHE, B Pe3y/IbTaTe 4ero 1
NIpOU30ILIa, BepoaTHO, Momubukauus JJHK kinona Pa-4/17s. CnencreueM aToro, BO3-
MOXHO, M SIBJISETCS CPaBHHMTENBHO GOsiee IIMPOKHMH CMEKTP JMTHYECKOro AeiCTBHs
(56,9%) o cpaBHeHHuIo ¢ HeXomHbIM (arom (44%) (Tabnuua 2).

Takum 06pasoM, GbLTH HCCIe0BaHbI OCOOEHHOCTH (M3MOIOTHH U TeHETHKH GakTe-
prodaroe Pseudomonas (wioner Pa-4/17m, Pa-4/17s, Pa-5/131, Pa-7/4, Pa-3/118) u
Proteus (xionsl Pm-04/41,Pm-1/90m,Pm-1/58, Pm-381/54), Beinenenst JJHK u3 orme-
YEeHHBIX KJIOHOB, ompejeneHa MoneKynapHas macca JJHK ¢ momomsio merona PFGE,
nposeseHo pacmerienne JJHK (ara pecTpHKTHPYIOIIMMH SHAOHYKII€a3aMH, CHelaH
OTHOCHTENIbHBIHN, U depeHIHaNbHbIH aHANHU3 Pa3HBIX KIOHOB (aros.

NPUMEYAHUE

Jlaunas paGora BeinonHeHa npu $unancosoi nomnepxke CRDF, I'panr GB2-2492-
TBO3.
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ROLE OF PSEUDOMONAS AND PROTEUS IN TRAUMATIC AND BURN INJURIES
DEVELOPED IN EXTREME CONDITIONS. COMMUNICATION IV.
MOLECULAR-BIOLOGICAL STUDY OF THE NEW PHAGE

CLONES OF PSEUDOMONAS AND PROTEUS

B. Kutter*, R. Raya*, L. Kvitsinadze, K. Gabitashvili, N. Topuria,
L. Tkemaladze, K. Gachechiladze, I. Georgadze

G.Eliava Institute of Bacteriophage, Microbiology and Virology, Georgian Academy of
Science, Thilisi; * Evergreen State College, Olympia, USA

SUMMARY

Because of wide spread of antibioti i among Pseud. and Proteus bacteria, it is

topic to obtain virulent bacteriophage with a broad Iytic spectrum for subsequent construction of a
phage preparation. Besides, further studies of the phage characteristics are significant to give
allowance for more detailed differentiation of one phage from another.
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Studies of some peculiarities of physiology and genetics of Pseudomonas b’éctengéﬂggje‘;
(clones Pa-4/17m, Pa-4/17s, Pa-5/131, Pa-7/4, Pa-3/118) and Proteus bacteriophages (clones Pm-
04/41, Pm-1/90m, Pm-1/58, Pm-381/54) have been carried out. The DNA has been isolated from
the above clones. For molecular weight identification of each phage, the PFGE-method was
employed. The phage DNA digestion has been carried out by restriction endonucleases. The
comparative differential analysis of the phage clones has been done.
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BJIASTHUE KOJIXUIIAHA HA IIOBEJEHHE )KUBOTHBIX
B JIABUPUHTE 3CTAKA/THOT'O THUIIA

O.I'. Kypyxanus, JL.H. I'senemadse, JI.T. Anxazasa,

Hncrutyr ¢usnonorun um. U.C. Bepurawmsiu Akagemun nayk Ipysun, Tonmucu

PE3IOME
OmBITHl TPOBOAMINCH HAa GENbIX KpbICaX. 4TO MO
CYLIECTBEHHO HAPYIAETCS NEATENHOCTb LEHTPAILHON HEPBHON CHCTEMBI, IPOLIECC OBYUeHHs 1
Ap. DTO MPOABNAETCA KAk B KOMIUIEKCE MATOIOrHYECKUX OTI TaK U B ¢ p
B aGupuHTe '0 THNA.
HyskHO OT™MeTHTB, uTO B BpeMs JUISL yCTpaHEHHH BOCTA-
JIMTENLHONO Mpouecca NpH MOJarpe M Kynmupyet 6oib 3a HECKONBKO 4acoB. XOTs MPUUMHA E€rO
" poBaTh 6OJIb He yC BEPOATHOE 00 JOJKHO ObITH

B TOM, YTO OH MOJABIIET MHIPALITIO JNEHKOUMTOB B BOCMANICHHYIO 061aCTh M, TaKAM 0GpasoMm,
NPEPBIBACT BOCTIANHTENBHBIH LKL



EFFECT OF COLCHICINE ON ANIMAL BEHAVIOR
ON THE ELEVATED PLATFORM-MAZE

E. Kurtskhalia, L. Gvenetadze, D. Apkhazava, V. Chikvaidze

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The experimentys were carried out in the albino rats. It has been established that under the
action of colchicine activity of the CNS and the processes of learning and memory are

ly deteriorated as i d in both the complex of pathological deviations and altered
behavior on the elevated platform-maze.
It should be noted that currently icine is used for iation of infl process during

podagra and for reducing pain within several hours. However, reasons of pain-relieving property of
colchicine have not been elucidated so far. It is probable that this property is due to inhibition of
leukocytes” migration to the inflamed area and thus interruption of an inflammatory cycle.
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EFFECTS OF MYO-INOSITOL
ON PENTYLENTETRAZOL-INDUCED CONVULSIONS IN RATS

N. Kuchi ili, D. Apkh T. Bolkvadze, A. Berulava, R. Solomonia
L. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi
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Extract of the plant Aquilegia vulgaris is widely used in folk medicine for treatment of
epilepsy. Our previous work demonstrated that this extract contains compounds acting on
y-aminobutyric acid receptors. One of these compounds is myo-Inositol. Present work was
aimed to study the influence of myo-Inositol on pentylentetrazol-induced convulsions in rats.
It was shown that myo-Inositol significantly decreases degree of convulsions. The percentage
of protected animals also increased after treatment with myo-Inositol.

Key words: pentylenetetrazol, convulsions, herbal anti-epileptic drug, rats

In Chinese and Tibetan folk medicine some local plants of Ranunculaceae family are
widely used as antiepileptic and soporific medicinals [11]. Experimental data indicate that
extracts from some species of Aquilegia genus (Aquilegia vulgaris, Aquilegia viridiflora)
inhibit pentylentetrazol-induced seizures in the mice, but they do not affect strychnine-
induced seizures [11].

In our previous experiments we have shown that aqueous extract of Aquilegia vulgaris
inhibits completely *H-muscimol (GABAx receptor agonist) binding to rat brain
membranes and at the same time increases binding of *H- flunitrazepam (specific ligand
for GABA receptor benzodiazepine site) [12]. Fractionation of the extract by Bio-Gel P-
10 gel filtration chromatography revealed that compound/compounds with low molecular
weight (<2 KDa) demonstrated the above effects on *H. imol and *H-fluni bam
binding. Same compounds exhibited anti-epileptic features, when tested on audio-
genically evoked epileptic seizures in Kroushinsky-Molodkina (KM) strain rats [12].

quent gas-chr phy mass-sp 'y analysis of these compounds identified
myo-Inositol as one of the active substances of this mixture [13]. The CNS is an atypical tissue
in that it latively high ions of myo-Inositol, as well as the means to

synthesize it (for review see [4]). Myo-Inositol serves not only as a precursor molecule for
inositol lipid synthesis, but also as a physiologically important osmolyte [4].

A number of neuropathological conditions have been identified, in which alteration in
inositol deposition may play a role, for example, either as a physiologically important
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osmolyte or as a precursor molecule for phosphoinositide synthesis [4]. Sde'hetiro?
pathological conditions are characterized with elevated concentrations of myo-Inositol,
while others with increased amounts [4].

Epilepsy is a heterogeneous group of disorders and according to our knowledge there
are no reports concerned with altered level of myo-Inositol under these conditions.
Existence of myo-Inositol in the extracts, which possess anti-epileptic properties, raised
the possibility for influence of this lipid on epileptic seizures. We have tested this
hypothesis in the pentylentetrazol-induced convulsions in the rats.

MATERIAL AND METHODS

The assay of pentylentetrazole (PTZ)-induced convulsions has been widely used
primarily to evaluate antiepileptic drugs [5]. The PTZ induces convulsions via blocking
the GABA-, receptors. It has been shown that most anxiolytic agents are also able to
prevent or antagonize PTZ-induced seizures. We have used this test for evaluation of the
effects of myo-Inositol on convulsions.

Myo-Inositol was injected intraperitoneally in rats at the dose of 20 mg/kg. Control
groups were injected with the same volume of saline. Thirty minutes following injection,
60 mg/kg PTZ was injected subcutaneously. Each animal was placed into an individual
plastic cage for observation lasting 1h. Seizures and tonic-clonic convulsions were
recorded. Seizures were scored according to a modified Racine scoring system from 0-6:
0 — no motor seizures; 1 — freezing, staring, mouth or facial movements; 2 — head nodding
or isolated twitches, rigid posture; 3 — tail extension, unilateral-bilateral forelimb clonus;
4 — rearing, in which the mice sit in an immobile state on their rear haunches with one or
both forepaws extended; 5 — clonic seizures, loss of posture, jumping and forepaws
extended; 6 — tonic seizures with hindlimb extension [10]. Experiments were conducted
in 5 groups of myo-inositol-treated animals and in 5 animals of control group. Each group
consisted of 10 rats.

Statistical analysis. Statistical significance for seizure scores was determined with the
Mann-Whitney U-test. For comparison of the percentage of affected animals the
Student’s #-test was used. All data are presented as mean = SEM.

RESULTS AND DISCUSSION

Pilot studies were carried out with three doses of myo-Inositol: 2, 10 and 20 mg/kg.
The effects were observed atl0 and 20 mg/kg of myo-Inositol administration and
experiments were carried out at 20 mg/kg. The myo-Inositol treatment significantly
decreased the degree of convulsions as compared to the saline-treated control animals
(Mann-Whitney U-test, W =2910.5, p = 0.0145), Fig.1. The percentage of animals not
affected by PTZ is also significantly higher in myo-Inositol-treated groups (37.2 = 8.8%)
as compared to the control animals (15 + 5.9) (one-tailed #-test, p = 0.034).

The results obtained indicate some unexpected potency of myo-Inositol for treatment
of epileptic convulsions. One of the compounds, which determine anti-epileptic
properties of Aquilegia vulgaris extract, should be myo-Inositol.
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Fig. 1. Effect of myo-Inositol
intraperitoneal ~ administra-
tion on PTZ-induced con-
vulsions. Data are presented
as mean + standard error of
deviation. * — significant
difference according to the
Mann-Whitney U-test, p=
saline treatment myo-Inositol treatment 0.0145.

Seizure score
O His AN R e eyt B R o

Inositol is used for treatment of human psychiatric disorders. In some of them it is
beneficial, while for others — ineffective. Oral administration of inositol reportedly resul-
ted in a significant improvement in depression, whereas discontinuation of treatment with
inositol led to a rapid relapse in a significant number of the patients [6, 7]. Inositol is also
effective in treatment of both panic disorder [2] and obsessive-compulsive disorder [5].
Inositol administration is ineffective for in treatment of the following conditions: attention
deficit hyperactivity disorder [8], schizophrenia [6], Alzheimer’s disease [1] and autism [9].

Effects of myo-Inositol are attributed to their features as of physiologically important
osmolyte or as a precursor molecule for phosphoinositide synthesis. Our results obtained
in in vitro experiments indicated unexpected specific activity of this lipid towards
GABA- receptors. Therefore effects of myo-Inositol on convulsions could be also
partially achieved by its direct action on GABA- receptors.
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BJIMSTHUE MHO-UHO3UTOJIA HA CYJIOPOI'H,
BBI3BAHHBIE KOPA30JIOM Y KPBIC

H. Kyuuaweunu, B. Anxazaea, /. B A. Bepy. L PEC

Uncrutyt dusuonoruu um. U.C. Bepurapuisunu Akanemun Hayk Ipysun, Toumicu

PE3IOME

OkeTpakT u3 pactenus Aquilegia vulgaris mupoko TCA B KaK
TIPOTHBOCYIOPOKHOE CPEACTBO. B HammX mpembiaymmx HCCHeI0BAHMAX GBLIO TI0Ka3aHo, 4TO
IKCTPAKT COJACPKUT BELIECTBA, neu(:'mylomue Ha peuenTopsl raMma-: -aMHHOMACJITHHON KHCIIOTBI.

OnHMM M3 HHMX ABJAETCA MHO-] Ton. B it pabore GbUIO BIHAHHE
BHYT 0 TOJia Ha CYNOPOTH, BBI3BAHHBIE KOPA30JIOM Y KpIC.
Boino 410 Hi CcTeneHb Ccynopor. J[ocToBepHO

YBENMYMBAETCSA M MPOLEHT KHBOTHBIX, nonHoc'rmo 3AIIMIIEHHBIX OT CYJ0pPOT.
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NPHMEHEHME CUHTETHYECKHAX AJITTIOTPAHCIIVIAHTATOB
JUIS1 BAKPBITUSI KOCTHBIX JE®EKTOB B CTOMATOJIOT M —
OB30P

I M " T. M o

I'py3uHCKasi FOCYIAPCTBEHHAs MEIMUMHCKOH Akanemun, Tonmic

Tlpunsita 16.08.2004

B 0030pe OCBEIIEHO COBPEMEHHOE COCTOSIHHE BOMPOCA AYTOTEHHBIX, KCEHOrEHHBIX H
CHHTETHUECKHX /LI0TPAHCILIAHTATOB JUIsl 3AKPBITHSI KOCTHBIX I6peKTOB B XHDYPrHHecKoii
cTomMaToslorueckoli npaktuke. OcoOblii MHTepec MPEICTABJSET METOAHKA COXPAHEHHs
Ge33y60ro anbBeOSPHOrO rpefHsi MOC/ie yAajleHHs 3y60B ¢ MCNOIL3OBAHHEM PASTHYHBIX

matep BYIOLUMX KOCTHOI TKaHH 10
NOCTAHOBKH HMILIAHTATA WJIH B KOMOHHALIMM € HUM.

O0usiHe HAa CTOMATOJIOTHYECKOM PbIHKe X THBIX MaTep no-
J06HOT0 pojia rOBOPHT 00 OTCYTCTBHH MO-HACTOSIEMY 2 (pEeKTHBHOIO Npenapara, pewmaio-
iero np y per KocTHOl TKauu. [lo3TOMY, cO31aHNe YHUBEP-
CaJbHOr o 0 Ta, '0 KaK OCTEOMHTEerpaTHBHBIM, TaK
H 0CTEOMHAYKTHBHBIM CBOIHCTBOM, € P bakTep: T adpexTom,
umeno 6ol Gosibioe TPaKTHYeCKoe H JIKOHOMHYECKOe 3HAYeHHe B Cly4yae ero HH3KO#
cefecTOMMOCTH.

KiioueBble ¢JI0BA: CTOMATOJONHs, MILIAHTAT, KOJUIAreH, TAPOKCHAMIATHT, KOMIO3HT

B mocieaHue rofibl B CTOMATOJIOTHYECKOH MPAKTHKE VISl 3aKPBITHS KOCTHBIX Je-
()eKTOB yallle CTAJM MCTIOJIb30BATHCA CHHTETHYECKHE A/UIOTPAHCILIAHTATH OTEYECTBEH-
HOTO M 3apyGeXHOTO NpOM3BOACTBA. VX MOMYNAPHOCTh OOBACHAETCA MPEkAe BCEro
JOCTYMHOCTBIO NPUMEHEHHs STHX TPEnapaToB JIOOBIM NMPAKTHKYIOUIMM BPauoM-CTOMA-
TONIOrOM, @ TAKKe BO3MOKHOCTBIO M30€:KaTh JIMIIHHX TPaBM, KOTAa peub HieT o6 uc-
nons3oBaHuK ayrokoctH. Llupokoe pacrpoctp TIOTYHHIIA M& JIbI HA OCHOBE
Kxonnarena u ruapokcuanmaruta (CAT).

OCHOBHBIM OPraHMYECKMM KOMIIOHEHTOM KOCTHOH TKAaHM SBJIS€TCA KOJUTareH,
HepACTBOPHMBIiA B BOJIE BHEK/IETOUHBI [JIMKONPOTEHH, CHHTe3MpyeMblit puOpobiacTamu
H XOHIpoOcTeo61acTaMHu.

Ha omo kosiarena npuxoantest 90-95% opranuueckoro emiecTsa koctd. OcTaib-
HOE TpEJICTAaBIEHO APYrMMH CBOGOIHBIMH Genkamu. B HacTosiiee BpeMs H3BECTHO

P
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OKOJIO IBYX JI€CATKOB THIOB KOJLIAr€Ha, pa3iHyarOlIuXCs MOAH(HKALUAM]
nei. [1aBHBIMH W3 HUX SIBIISIOTCS niepBble 4 Thna [8, 32].

I1Inpokoe MpUMEeHeHHe KOJlareHa B MPAKTHYECKON MEMIIMHE CBS3aHO C Pa3sBUTHEM
PEKOHCTPYKTHBHOM XUPYPTHH M TOMCKOM MATEpHAsOB, BBIMIOJHSIOMMX KAPKACHYIO H
Hanpapisiontyio ¢yHkuus. K OCHOBHBIM JIOCTOMHCTBAM KOJUIareHa, Kak IacTHYecKoro
GromaTepHana, CiielyeT OTHECTH ero HH3KYIO TOKCHYHOCTb, BBICOKYIO MEXAaHHYECKYIO
NPOYHOCTh M YCTOMYHBOCTD K TKaHeBbIM (epMenTaM. Konutaren MoxkeT GbITh BbIAe/IEH B
BH/IE PACTBOPOB M HEPACTBOPHUMBIX BOJIOKOH [25].

B 70-e rombl MPOULIOrO CTONETHsA ObLIM MOTYuEHb! JAaHHbIE O BIMSHUM KOJare-
HOBOTO MMIUTAHTATa HA PEMapaLMio KOCTHOM TKaHH. IIpu 5TOM 6GbLIO yCTAHOBIEHO, YTO
KOJIIAT€HOBBIM MMILIAHTAT CriocobeTByeT npomudepaunn GuOpo6IacToB W BacKysisi-
PpHU3aLMK, HHAYUMpYeT HOPMUPOBaHME HOBOH KOCTHOW TKaHHM M €€ TMEPecTPOiKy (pemo-
nmynupoBanue) [34].

Bonokna komnaresa (pOpMHpYIOT 1Ba BHIAa KOCTHOM TKAHH — JIAMEJUIPHYIO (KOM-
MaKTHYIO) ¥ HellaMe/UIApHYIo (ry6Guaryio). CBOMCTBO MHAYKTHBHOCTH, Kak mokasain [35],
3aBMCHT OT HaXOMISIIErocs B KOJUIareHOBOM MaTPHKCe MOP(hOoreHeTHyYecKoro Genka, cro-

cobHOro BIMATH Ha THpdep p KIIETOK M O} TKAHH.
OpHaKo, MPOBOAUMBIE BHH [36] uTO caM no cebe,
KOJIIareH He CrocoGeH HHAYLMpoBaTh GopMUp KOCTH U BBl TONBKO MOJ-

JIep)KMBAIOLIYIO, KOHIYKTHBHYIO POJib MpH ocTeoreHese. IlInpokoe pacmpocTpaHenue B
KayecTBe MMILUIAHTALMOHHOTO MaTepuaia, Hapsy C KOJUIAréHOM, TMOMYYMI OCHOBHOM
MUHEpATbHBIH KOMIIOHEHT KOCTH — ruapokcuanmarut (CATT).

B To ke Bpemsl, MPUMEHEHHE TOJIBKO TMAPOKCHAMIATHTA Ge3 JAPYrHX BEIIeCTB, CO-
CTaB/ISIOMMX KOMIO3HIMIO GHOMATepHaoB, TakMX KakK KOJUIAreH, IJIMKO3aMHUHOIJIH-
KaHbl, LeJLTI0NI03a, JKEIATHH U JIPYTHE, NaeT HEeyIO0BIeTBOPHTE bHbIE pe3ybTaTsl [29]. Y
65% GONBHBIX B TEUEHHE IOJa MPHULIOCH YAAINTb U3 AbBEONSPHOrO OTPOCTKA GIOKH
T'AII B CBSI3H CO CMeLIEHHEM M HEKPO30OM OKpY)KAroLIeH CIu3HcTol o6onouku. ¥V 39%
NALKEHTOB OT! MpOTE30B M3-3a 3aMEUIEHHOTO
3@KHMBIICHHS PaHbl. ABTOp He PEKOMEHIyeT B XHpypruueckoii npakruke Gnoku IAIT u
OT/IaeT MpeanoyuTeHre ero rpadyiam [19].

B kayecTBe MmiacTHYecKoro Marepuaia i yCTpaHeHHs 1e()eKTOB YeTIOCTHOM KOCTH
B HaCTOfllllee BPEMs WCTIONB3YIOT ayTO- M A/VIOTPAHCIUIATATBI, a TAKKE MaTepuasbl
HEOHOJIOrMYECKO#H TIPHPO/IBL.

OddexTrBHO 3apekomeHnoBamu cebs Gpedorp TaThI, SB; HHIYKTO-
pamu ocrteorenesa [5, 23]. Haubonee pacmpocTpaHEeHHBIM IUIACTHYECKUM MaTEPHAIOM
9MOPHOHANBLHOTO TIPOUCXOXKICHHUS ABIIAETCS XpSIIEBas TKaHb. BHOIOTHYECKH aKTHBHBIE
COeNMHEHHs, cofiepaluecs B Gpeoxpsiie, CrocoOCTBYIOT CTHMYJISLIME pereHepaTop-
HBIX MPOLIECCOB UYeTIOCTHOM TKanu [14, 17].

B kauecTse amior TaTOB HCIIO] o
THODHTH3UPOBAHHAs M JeKaIbLMHUPOBAHHAS KOCTHAs TKAHb, KOTOPOH CBOCTBOHIEI Kak
TIONOMKHTENbHbBIE, TaK M OTpHLATeNnbHble d(dekTsr. K nmocnensnm oTHocHTes TOT dakT, uto
TOMOJIOTHYHAs KOCTb CONEPYKMT OpraHMYeckHe KOMIIOHEHThI (Hanpumep, Genky). ITostomy,
HeJb3s MCKIOUMTH puck MHbekiwn (Hanpumep, CITHJL, rematut) H HCIOIb30BAHHE TOMO-
JIOrMYHOM KOCTH B HACTOSIIIIEE BPEMsi PaCCMATPHBAETCsi BeChMa MPOTHBOPeUrBo [16, 24].




AyToreHHas KocTb C JTyqIImM
Kak OCTEOreHHbIE, TAK M OCTEOMHIKTHBHBIE CBOMCTBA. OJIHAKO, BO3MOXKHOCTD ¢ MOMy4eHHs
OrpaHuteHa M OGbIYHO CBSI3aHA C JIONONHHUTEbHBIM Hey06CTBOM /A natwenTa [30, 33].

B nocnennee Bpems B 3apyGexHON IeuaTH PeKIAMUPYIOT KCEHOTEHHYIO KOCT,
KOTOpas MpE/CTaB/SET COGOH OUMIIEHHYIO KHBOTHYIO KOCTb (Harpumep, Bio-Oss, ko-
TOpbIH MoMyyaeTcst u3 cobaubeit KOCTH IyTeM CrieLUanbHoi o6pabotku) [28].

Bee BbileckasaHHOE SBUIOCH OCHOBOIONATAIOLINM (hAKTOPOM B TOMCKE HOBBIX MaTe-
PHAJIOB /1Sl BOCCTAHOBIICHHS! IE(EKTOB YETFOCTHOM KOCTH.

Perenepaiys KOCTH CTalia B Haile Bpems, KOT[a BCe YBEIMUMBAIOLIEECS HHCIO
CTOMATOJIOrOB  BBITIO/IHSAIOT OMEPAalMM MMILIAHTALMK, HauGoee HCCIefyeMOl TeMON.
BoccraHoBIEHHE KOCTHOM TKaHM YCTIEIIHO JOCTHraeTcs IyTeM 3amofiHeHus Aedekra
MaTepHaoM, crnocoGHBIM co311aTh 06BEM H CTAaTh OCHOBOW Ulsi 0Gpa3oBaHMsl HOBOH
KOCTH (OCTEOMH/IYKTHBHOE CBOHCTBO), T.€. CIIy)XHTb HAMpABJISIOIAM MATPUKCOM /i
(opMHpOBaHHs COGCTBEHHOM KOCTHOM TKAHH.

CornacHo JIMTEpaTypHBIM JaHHBIM, HAa JAHHOM 3Tarle LIMPOKOE PACNpPOCTPaHEHHE
ToNTy4H/Ia TPAHCIUIAHTALUS KOMOUHAUMK GUONOTHYECKHX H HCKYCCTBEHHBIX KOMIIO3H-
UMOHHBIX MaTEPHANOB, C LeJBIO ity 151 TIpOLiecca 3aKHMBICHHS H
BOCCTAHOBJIEHHSI KOCTHO#H CTPYKTYpBI B 0671aCTH I6()EKTOB YEIIOCTHBIX KOCTEH.

Cunraercs, 4To MCKycCTBeHHO nojyueHHbii ATl 0 XMMHYECKOMY COCTaBY, KpHC-
Tannorpaduyecku U npaktuuecky uaeHtnuen IAIT HopmanbHOH kocty [1]. MHorouue-
JleHHBIE IKCI JbHbIE NOCNEHUX 15 JieT mokasajiM, 4To BHEH-
penue TAIT B KOCTB IIp T K BBIP U TI p B BHJIe 0Opa3oBaHus
CHITbHOMHHEPATM30BAHHOH CTPYKTYpbl. Yepes roj nociie MMILUIAHTALMH 3Ta CTPYKTypa
TpaHC()OPMHMpPOBAIach B KOCTHYIO TKaHb [26]. JIisi NpHMEHEHHS B YENIOCTHO-THLEBOM
XHPYPrHH W cTOMaTojiornu Gblna paspaGorana kommosuuus [9]: kosutaren + AT, no-
Jly4eHHast MyTeM cMelunBaHHs GUOPHILIAPHOTO KOXKHOro Kosutarena u yactuy, AT nox
HaseanueM ['uapokcuanon. KoMnosuT ¢ ycriexoM MpHMEHsUICS [UIsl BOCCTAHOBIIGHHS allb-
BEOJUIIPHOTO IPeGHS MPH XMPYPriHYECKOM JIUeHHH GOJBHBIX C TAPOAOHTHTAMH.

HanGonee nomysspen, kak GbUIO CKa3aHO Bille, FHAPOKCHANNATHT B BHAE MOPOLIKA,
rpaHy/isTa i 6I0KOB Kak B HEOTONOKEHHOM BHJIE, TAaK H B (JOPMe BHICOKOTEMIIEPATYPHOM
Kkepamuku [31].

Jlns ycTpaHeH s BHYTPHKOCTHBIX T i uemocTy Ny JICA KOMIIC 1
Matepuai Ha ocHose kosutareHa u 'AIl ¢ no6aBnennem auokcuauHa [4], ycinoBHo Has-
BanHoro “Konan”. ABTOpEI CUMTAIOT, YTO JaHHBIH IUIACTHYECKHI MaTephal oTBeyaeT
BeeM TPeGOBAHUAM, MIPE/IBABIIAEMBIM K HMIUIAHTALIAOHHBIM MaTEPHAaM, HCTIONb3YEMBIM
JUis 3aMeLLeHHs] KOCTHBIX Ie()EKTOB B CTOMATONIOTHH.

Marepuasi Ha ocHoBe AT, Takue Kak, OCTHM, KOJIATiol, FMAPOKCHAIION U JIPYTHe LIMPOKO
TNPHMEHSIIOTCS B YeITFOCTHO-ITMLIEBOM XMPYPryH, TPaBMATOJIONHH M opToreuH [4, 9].

Mo naunev psina aBTopos [6, 12], komnareH B cocTaBe Kommno3uTa “Buoummiant”
TPOSIBMJI TPEKPACHbIE MPOTHBOBOCTIAMTE/NbHBIE CBOMCTBA M OCTEOMHIYKTHBHBIE BO3-
MOXKHOCTH, a TAloKe 3HAYWTEBHOE YIIy4qlleHHEe perapaTWBHBIX MpoueccoB. Cpas-
HUTEJIbHOE M3yYeHHE pe3yJbTaTOB JieueHHs mokasano, 4yro I'AIl oGnagaer cambiMu
Jy4IIMMA XapaKTePUCTHKAMMU; €ro MPHUCYTCTBHE B COCTABE KOMIIOBHTA CIyJKMT rapaH-
THEH COXPaHEHHs! BBICOTbI KOCTH B MecTe JeheKTa.




650

0222001555

B okcrepumenTe mokaszaHo, uTO TpHM BBEACHMM B JIyHKy YHAJEHHOro 3y6a
cuntetnyeckoro ATl Habmonanock nossiieHye NPOIH(EPATHBHON AKTMBHOCTH Kle-
TOYHBIX OJIEMEHTOB COEJMHMTENBHOM TKAHM M KOCTHOro Mosra. KocTeoGpasoeamue
NpPOTEKallO B /BYX HANpPABJCHUAX: OT Mepupepuu K LEHTPY, 3a cueT nponudepauuu
0cTe061acTOB ry6uaToi KOCTH HWKHEH YeNIOCTH, H OT LEHTPaIbHOTO (OCEBOro) OTaena
nonocth JyHku 3y6a k nepudepuu, B pesyibTare Hero HabMIOAANOCH HE TOMLKO
HOBOOGPa30BaHHE KOCTHBIX TPaGeKysl B PHIXJION, BOJOKHHCTON COEAMHMTENbHOM TKAHH,
HO ¥ (POPMHMPOBAHHE YUaCTKOB “TOYKOBOr0” OCTEOreHe3a B HEMOCPEACTBEHHOM GIH30CTH
OT CTPYKTYp, conepakauux LAIT [5].

B cBoux paboTax 1Mo BOCCTaHC > U COXP > BBICOTHI H asibBeo-
AspHoro rpebus, mpodeccop Amman [2, 21] mcrons3oBan 3dQeKTHBHBIN NpernapatT
BIOPLANT-HTP, KOTOpbIi ABISETCS CHHTETHYECKHM KOCTHBIM MaTEpHAlioM Ha OCHOBE
TAIl, obnamaer BBICOKOH GHMOCOBMECTHMOCTBIO, MPOYHOCTBIO, HE pe3opbupyercs,
runoajuieprenet. I1o MHEHHIO aBTOpa, ABJIAIOWIErOCs MOYETHBIM YWIEHOM AMEPUKAHCKOM
AKajleMHH CTOMATO/IOTHHECKO} MMILIAHTOJIOMH, HEIOCTATOUHAs BHICOTA W/HITH LIMPHHA
QBBEONIAPHOTO OTPOCTKA SBJSETCS BECKMM MPOTHBONOKA3aHHEM Ul BHYTPHKOCTHBIX,
KOPHEBH/IHBIX MMILIAHTATOB. DTO BCE Yallle BCTPE! eecs1, Graronaps y 0
TIPOJIOJDKUTENBHOCTH XKH3HH, OOCTOSTENBCTBO, KOTOPOE PAHEe PacCMaTpPHBANOCH, Kak
“06bIyHAs, BO3pAcCTHAsA aTPO(Ms YENIOCTHOM KOCTH”, CErOIHS CUMTACTCA CIIEACTBHEM
yAanenus 3y60B. DKCTpakuMs BCeria BeYeT 3a COGOH yMeHbLIEHHe OCTaBIIErocs
YEITIOCTHOTO OTpocTKa. CTATHCTHYECKH BBIABIEHO, YTO 5Ta aTpodus 3a KOPOTKHii
NPOMEXKYTOK BPEMEHH, OT 2 10 3 jeT, BeleT K notepsaM koctu ot 40% 1o 60% u
pOrpeccupyer co ckopocThio ot 0,25% 1o 0,5% B roa Ao camoii cMepTH. DTOT heHomMeH
aTpoduu Pa3BMBAETCA Y KAXKIOTO MHAMBHIyyMa IpH yhaieHun 3y6a. [Ipenoteparuts
JIaHHBIH POLIECC BOIMOXKHO TONIBKO 611aroiapsi MOMEHTAILHOMY, TOC/IE ONepaluH, 3a-
TIOJTHEHHIO AJTbBEOJIbI B BH/E TaK 0if TEparuu CoXp YEJTIOCTHOrO rPeGHs.

B X0z 3a)KMBICHHS PaHbl BPACTAHHE COEIAMHUTENIBHOM TKAHH B aIbBEONY TOPMO3UT
ocTeoreHes H yike yepes 1 Mecsll 11ocsie SKCTPAKLUK PUBOAMT K YMEHBLIEHUIO KOCTHOTO
rpeGHs BenescTBUe pe3op6unk — 1,3% wiedHOH mIacTHHbI. DT0, B CBOIO OYepe/ib, BleUeT
HE TOJIbKO 3CTETHYECKHE, HO M 3HAYHMTEIIbHbIE OPTOMEAUYEcKe MPoGIeMbl H COKpAIIAeT
MMEIOLMACA /Ul MMILIAHTAalUK 06beM KOCTH M ee TOulHy. JIMib Ha BTOPOM MecTe
CTOMT pa3pyLieHHas TMAaTOJNOTHYECKMM TPOLECCOM YeNIOCTHas . KOCTh (Hampumep,
rpaHyJIeMBbl, KUCTbI, TPaBMbI, NPOrPECCHPYIOLIHe 3a00IeBaHNs APOIOHTA) U CUMTACTCS
npensaTcTBUeM S eKTHBHOM HMILTAHTALHMH.

Bce Go1bli1yIo NOMyIAPHOCTb 3aBOEBBIBACT JICUEHHE MOMEHTAIbHBIMH HMIUIAHTATAMU
HEMOCPEICTBEHHO ToCe SKCTpaKiuy. He cunTas BO3MOXKHBIX 3CTETHUECKHX, (yHKLIO-
HabHBIX M TICHXOJIOTHUECKHX MOTPEeGHOCTEl, OCHOBHOE Ha3HAuYEHHE MPOLEAYpHI 3a-
KIIIOYaeTCs B COXPAHEHHH albBEONIAPHOro rpebHs. Bnaromaps BKHBICHHIO MOMEHTalb-
HOro (B PYCCKOH TPAaHCKDHMLMH — HEMEJJIEHHOr0) MMIUIAHTATa BMecTe- Wi 6e3
T TaTa, NpefoTBp €CTeCTBEHHAs aTPOGHs YeTIOCTHOH KOCTH, TaK Kak
KOCTh COXpaHfET CBOIO 3ajady, T.€. YKpEIUIeHHe “KOpHEeBO# (opmbl 3y6a” mis jkeBa-
TeJbHOM (yHKIUMH. DTO HOCTHraeTCs Mpexk/Ie, YeM Pa3oBBETCs aTpOdus MocIe SKCTHP-
nauuu. Ha jeie, MMEHHO 3amo/HEHHe SKCTPAarMPOBAHHOM albBeONbl (c- WM 6e3 uM-
TJIaHTaTa) NpefoTBpallaeT o6pa3oBaHue aTPOQHH HETIOCTHOMH KOCTH. DTOT MeTo Ha-




3HIBACTCA “COXPAHEHUEM HEIOCTHOrO rpeGHA”. BakHo, UTO 5Ta KOHLEMIMs BEITOTHAET
CBOIO LieJIb HE3ABUCHMO OT TOTO, BBOJMTCS JIH [IOC/IE ONEPAaLiy B MOJIOCTh KOCTH OJMH
TONIKO CHHTETHYECKUH TPAHCIUIAHTALMOHHBIN MaTepyal WM B COYETAHWH C MMILTAH-
Tatom [19, 28].

Ipogeccopom T.I'. PoGycrosoii [19], HememieHHas UMIUTaHTaLys npoBezeHa y 163
GonbHbIX, MocTaBNneHo 246 umrutantaToB. IlocTaHOBKA MMILIAHTAaTa Ha OXHOM YPOBHE C
KpaeM KOCTH CO3/1aBajla ONTHMaJIbHbIE yCIIOBHS [UIs IPOTE3MPOBAHMS; Pe30pOLKs KOCTH
B IepBbIi rojl GbUTa B mpeenax HOpMbI. 3aroIHEHHE TyCTOT GHOMATEPHAIOM CHIIKAIIO
BOCNAJIMTEIbHYIO PEaKLMIO B PAaHHEM TOC/IEONepalOHHOM Mepuofe. KocTHas TkaHb
BOKpYI MMILIaHTaTa OTJMyajiach Gojiee MIOTHBIM cTpoeHHeM. Hamnmyuinmne pesysbrars
TONy4EeHbl MPH KOMOMHALMM POCCHECKHX MNpEnapaToB KONANoJa WIH KoJaraHa Wi
octuM-100 ¢ Bio-0ss u onuiIkamM# IeMHHEPATH30BaHHON KOCTH B mporiopiyu 1:1:1.

IlpuBeneHHble UTEPATypHBIE JAHHBIC CBHAETENECTBYIOT O MEPCHEKTMBHOCTH 3TOrO

B TMiaHe Ja HIUEro M3Y4eHHs M HCTIONB30BAHMSA ONTHMAJIBHBIX
6uoma1epuanoa JUISL 3aTIO/THEHHs! ANTbBEOJIAPHOM JTYHKH TOCIIe ya/leH s 3y6a WK IyCToT
TIpH YCTAHOBJIEHUH HEME/UIEHHOTO UMILIAHTATA.

B nocnennee Bpems cTan MOMmysispeH GHOKOMIO3HLMOHHbIH MaTepHas [1si KOCTHO#
nnacthkn “Konnaman”, KoTopelii paspaGotaH M mnpoussogutcs Ha (upme “Unrep-
Meztaanatut” (r. Mocksa). MUKpOGHIIOrHYECKHE H MTATOMHCTOIOTHY€ECKHE HCCIE0BAHHS,
nposesieHHble B LlenTpansHom MHCTHTYTe TpaBMaTONOrHK M oproneanu uM. Ilpuoposa
T0Ka3aJIk, YTO KOJUIANaH aKTHBHO CTHUMYJIMPYET MPOLECC PEereHepaLit MOBPEXkIEHHBIX
TKaHeH, 001a/laeT APKO BBHIPAKEHHBIMH OCTEOTEHHBIMM M MPOTHBOBOCIAIMTENbHBIMHI
CBOMCTBAMH, CMIOCOGCTBYET BOCCTAHOBIICHHIO KOCTHOI CTPYKTYPBI, 3aMeILAeTcs KOCTHOM
TKaHbio 6e3 o6pasoBanus GuGPO3HON npocioiiku [20].

Tlo mMHenMIO GOMBLIMHCTBA aBTOPOB, 3(()EKTHBHOCTh AEHCTBHS Mpenapata o6yc/ioB-
JieHa €ro COCTABOM, BKIIOHAIOWMM YMCThIi AT, CBSI3aHHBIH C KOJUIATGHOM CrIeLHallb-
Hoii 06paGOTKM M aHTHOHOTHKOM. B KOCTHOM MOJIOCTH KOJIANaH MOCTENEHHO PacTBO-
piercs, 3aMellasch HOBOOOPa30BAHHOM KOCTHOM TkaHbio. IIpu sTOM comepxaimiics B
cocTaBe KoJUlanaHa aHTHOMOTHK PABHOMEPHO BbLAENsSeTes 10 2-X CyTok [18].

T.H. Moauua [12] ycraHoBWia, YTO HCNOB30BaHHE KOJUIANAHA MPH JIEYeHUH
T1aPOIOHTHTOB, OCOGEHHO PaHHMX M OBICTPONPOrPECCHPYIOIMX, NPHBOAMT K COXpa-
HCHHWIO M pEreHepaluk KOCTHOHM TKaHH, MOMOraeT yMEHbILIATh MOJBWXKHOCT M CO-
XpaHHTb 3yObl, y Tnepuoz p OTOT MaTepHal HCTIONB3YETCs, TAKKE,
JUl 3aKPBITHSL JIYHOK MPH SKCTPAKIMH, PEMHCEKLIMH, aMITyTallil KOPHEH 3y6OB, KOCTHBIX
TONIOCTeH MPH  PajMKYJIAPHBIX KHUCTaX Pa3M4HBIX pa3MepoB. 1o MHeHMIO aBTOpa,
HCTIOJIB30BAHME KOJUIANAHA JAET BO3MOXHOCTh PELIMThH MpoG/eMy HAmpaBlIeHHOH pe-
TeHEpaLii KOCTHOH TKAHH W PEKOMEHIOBATh €ro JUis MPUMEHEHWs B MOBCEXHEBHOM
CTOMATOJIOTHYECKO# TPAKTHKe.

B 1995 r. poccutickodt dupmoii “Tlommcrom™ Gbint cuntesnposan TATL ynbTpasb-
COKOHi JIMCTIEPCHOCTH B COCTaBE MPENapaToB IMAPOKCHAIION M KOMNAMON, KOTOpbIi Gbii

PEKOMEHZIOBAH JUIs KJI oro O10 ¢ oe TpaHyl H
TIOpOLIKA OTBEYAET MekKAyHapoaHoMy cTaHnapty ASTM-F 1185-88 u oHu paspereHs! k
TPOMBILLIEHHOMY BBIIYCKY M KJI oM, ) TIPUKa3oM N paBa PO. B

AHHOTALMM K W3JEJUIO YKa3bIBAETCs, YTO Ko!manon HE3aMEeHHM B CllydasX o6paso-
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BABIUMXCA JE(EKTOB aNbBEONSIPHOIO OTPOCTKA, KAK CTHMYJIATOP Koc‘reoﬁpazosauuﬂ "
saxuienus Tkaned [11]. OnHako, COrNIaCHO HCCNENOBAHHMAM, THAPOKCHAIIATHT B
“Octum-100" He hOpMUpYeT KOCTHO#M CTPYKTYpBI, a JIMIIIb SBISETCS KaK Obl MaTPHUHOMN
OCHOBOM, BOKPYT KOTOPO# HIET MPOLIECC OCTeOMHTerparuy [16].

B cBa3u ¢ 9THM, NpeanokeH GHOKOMITO3ULIMOHHBIH MaTepuan Ha ocHose T'AIl ¢ j0-
GapnenueM Cy/ib)aTHPOBAHHBIX IIMKO3aMHUHOMHKAHOB [27]. TIo JaHHBIM aBTOPOB, MO-
Clle[IHUH KOMMOHEHT HeO6XoauM s JOPMHUPOBAHHMSA OCTEOTreHHBIX CTPYKTYp. Tak, mpu
TIPOBE/ICHUH SKCTIEPUMEHTA Ha XKMBOTHBIX B TOM CepHH, Iic B 00pasoBaHHEIA AedeKT
BBO}mncx T'ATl, mponuTaHHbIH# TIMKO3aMHHOITMKaHaMH, Ha 30-if 45-if neHs wuccie-

Tax onp OCTEOreHHbIe CTPYKTYPBI.

B 2000 r TIPOBE/IEHBI COJTMIHBIE KITMHMKC JIbHBIE npe-
napata “BHOMMILIAHT”, COCTOAIIEro M3 konnareHa, TAIl u cynbdaTHpoBaHHBIX TIH-
KO3aMHMHOIJIMKaHOB [6]. ABTOpOM yCTaHOBJEHO, uTO GHOPE30pOHpyeMbIH MaTepuan
“BUOMMILIAHT” B 9KCTIEPUMEHTE Ha JKHBOTHBIX CIIOCOGCTBOBA HHIYLMPOBAHHMIO OCTEO-
penapaTuBHBIX npoueccos. Kiuuuueckoe npumenenue “bBronmmianta” mo3Boamio co-
KPaTUTh CPOKM BOCCTAHOBJIEHHS KOCTHOM TKAHH M TOBBICHTH 3()(HEKTHBHOCTH XHpYp-
TMYECKOrO JIeYeHHs! GObHEIX B aMOyJIaTOPHOM CTOMATONOrHYeCcKOl npakTuke. OTpula-
TE/bHOM CTOPOHOM HCMOJIB30BAHHMS NAHHOTO KOMIO3MTa MOXKHO CHHMTATh BBICOKYIO
ce6ecTOMMOCTh MPO/TYKTa.

HuTepecHbIM, ¢ Hallel TOUKM 3PEHHS, ABIAETCS MPEUIOXKEHHbIH Crocob peree-
PHpPOBaHWs KOCTHOM TKaHM MpH JIEYEHMM BEPXYIIEYHBIX TMEPUOJOHTHTOB IyTeM
BBEJICHMS B KOPHEBOHM KaHasl JieueGHOro 06TypaTopa, COCTOSIIErO W3 OKHCH LIMHKA,
ruapaTa OKMCH Kasiblis, Genoi rimHbl, (ypammiuHa u skenaTuHa (ABTOPCKOE CBH-
netensctBo Ne 1836939, 30.08.1993). O6TypaTop BBINONHAET CHAvYaja APEHAKHYIO,
TUrpOCKONMYecKyio M GakrepuocTaTHueckylo (yHKUMH, a B Gonee MO3JHHE CPOKH,
paccachIBasch, CTHMyIHpyeT o6pasoBanne kocTH. Kocts 06pasyercs uepes 3-4 mecsua.

Bonblumm npeuMylIeCTBOM [aHHOTO CHOCO6a SABIAETCS JEUIEBM3HA KOMIIO3MTA.
JKenaTuH, SBNAIOMIMHACA NPOJYKTOM TEPMHYECKOrO PaslOKEHHs KOJUIAreHa, CTOMT
ropasjio JelueBe, YeM KOMMEpUECKuii Ko/uiareH. AMHHOKHCIOTHBIN COCTaB €ro TaKoi
ke, KaK M KOJUIareHa, HO MO (hM3MKO-XMMHYECKMM CBOWCTBAM OH OTJIHYAETCs OT
KHC/IOTHO- MJTH HEHTPATbHOCOIEPACTBOPUMOTO KOJLIareHa.

HenoctatkoM Npe/uIokeHHOTO METO/Ia SIBJIAETCS JUTHTEHOCTh OOPa30BaHHs KOCTH.
M3BecTHbI Takke MHOTHE APyrHe METOMIbl 3aMeleH s KOCTHOH TKaHH TpH ee AedekTax,
TaKMe Kak: YrJepoj-yrjepoHblii KOMMO3HTHBIM MaTepuan “YriekoH-M”, marepuanb
cepuu kosutanon KIT1-2 u komnanon KIT-3, “TTapagoskon”, cMech TpuKanbLuii(ochaTHOM
KepaMUKH MM cuHTeTHyeckoro I'AII ¢ nemMuHepan3oBaHHOM KocThio [6, 13].

Hcxons u3 BbILIECKA3aHHOTO, CTAHOBMTCH SCHBIM, YTO OOHMIHE Ha CTOMATOJOrH-
4ECKOM PBIHKE HBIX GHOKO JHHBIX MATEpHajioB TFOBOPUT 00 OT-
CYTCTBUHM HA CErOAHAIIHHUIA IeHb MO-HacTOAIIEMY (b (hEKTHBHOTO KOMIO3KTA TTOA0GHOTO
THIa, OTBEYAIOLIEro TpeGoBaHMAM ceropuamHero nus. ITosTomy, cosmaHHe yHHBEp-
CabHOrO MpemnapaTa, 06/aJalomero Kak OCTEOMHTErPaTHBHBIM, TaK M OCTEOMHAYK-
THBHBIM CBOWCTBAMHM, C OJHOBPEMEHHBIM GaKTEPOCTATHYECKMM M GaKTepHLHMAHBIM (-
dexToM, OuYEHb aKTY . Hemarc M (paKTOpPOM IOJDKHA GBITH ero
HHM3Kas CeBEeCTOMMOCTb, YTO OCOGEHHO aKTyalbHO IS COLHMANBHO-9KOHOMHYECKOro
TOJI0XKEHHUS JKUTENIeH Halleit cTpaHbl.
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APPLICATION OF SYNTHETIC ALLOTRANSPLANTS
FOR CLOSING OF JAW OSTEAL DEFECTS. A REVIEW
D. M ishvili, G. Menabd.
Georgian State Medical Academy, Tbilisi

SUMMARY
In this paper a modern state of ic and synthetic for closing

of osteal defects in the practice of stomatologic surgical dentistry has been overviewed. The
method of preservation of toothless alveolar process after tooth extraction using different
biocomposition materials appears to be of special interest. This method promotes preservation of
bone tissue before insertion of an implant or in combination with it.

At present the abundance of all sorts of composite materials at stomatologic market points to the
absence of properly effecnve preparations, which are directed to the regeneration of the bone tissue.

Therefore, of universal bi ition preparations having both osteointegrative
and osteomductlve properties with bacteriostatic effect should have a great practical and economic
importance in a case of its low cost.
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AJITOPUTM AHAJIM3A TMHAMUKU [TAPKYJIITOPHBIX IIOKA3ATEJIEN
OPTAHU3MA B YCJIOBUSIX HAPACTAIOIIEN OCTPO¥ KPOBOIIOTEPH

B.A. M K.H. Yp E.T. 9, 03e, H.T. M
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HWncrutyT dusnonorun um. U.C. Bepuramsunu Axagemnn nayk I'pys3un, Tounucn;
* TOMNMCCKHUI rOCYIaPCTBEHHBIH MEIMUMHCKHI YHHBEPCHTET

PE3IOME
Ha j1aGopatopHbIX Kpbicax M3ydanach IMHAMHKA LIMPKYJIATOPHBIX (PAKTOPOB — U3MEHEHHe OOLIEro
ap rO JIaBJIeHNs, 06bema TepseMoii KMBOTHBIM KPOBH MPH Pa3THYHbIX 3HAYCHHSX:
a) (1m0 Havama Kp ) YPOBHA OOLIEro apTepuatbHOrO JaBieHus, b) Beca

JKMBOTHOTO M C) CKOPOCTH KPOBOTIOTEpH. MI3NI03KeH alroput™ 0 aHaTM3a
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ro pu it octpoi kp P HOKaSaHO 410

b, b K M TIPH OCTPOI KPOBOMOTEPE Y NIaGOPATOPHBIX KPBIC

BEHHO HE 3aBHCHT OT YPOBHS1 OBILET0 apTEPHATLHOTO NABIICHHs, BECA H CKOPOCTH

TIp “ayroperynsumn” dP% / dQ% kak kpurepuit s pexTHBHOCTH

ajam P B YCIOBHAX HApacTAlOLIEH

OCTpOi P aToro ajanTHPyeMOCTh

OpraHM3Ma M0 TOMJIEPXKAHHIO YPOBHS 0OIIero ap’lepﬂamﬂom JIaBJIeHUs B OTBET HA HapacTaloilee

obbema KPOBH. ‘TpH Meproza —

HHTEPBA/TbI MOTEPH KPOBM, B KOTOPhIX 3HayeHue dP%/dQ% B 3

1)=0; 2) 0=<1; 3) >1. TlokasaHa porb i) i

KOMIIEHCATOPHBIX MEXaHH3MOB OT/EJIBHBIX 0CO0eH B OpraHusMa K y i
0CTPO# KPOBOMOTEPH.

ALGORITHM FOR ANALYSIS OF THE DYNAMICS OF CIRCULATORY
INDICES IN THE ORGANISM DURING ACUTE BLOOD LOSS

V. Mamisashvili, K. U dze, E. Chachanidze, N. Mchedlishvili, R. Antia*

L. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Thbilisi;
* Thilisi State Medical University

SUMMARY

In the laboratory rats the circulatory dynamics has been studied — alteration of general arterial
pressure, increase of the blood volume lost by an animal during different values: a) level of initial
(before the blood-letting) general arterial pressure, b) weight of an animal, and ¢) velocity of the
blood loss. The algorithm for quantitative analysis of functional indices of the animal during acute
blood loss has been proposed. It was shown that endurance and survival capacity during acute
blood loss is not directly dependent on the general arterial blood pressure, body weight, and
velocity of the blood loss. The coefficient of ‘auto-regulation' — dP%/dQ% — has been outlined,

which is considered as a criterion for of effecti of the y
adapting mechanisms during acute blood loss. Value of this coefficient reflects the organism's
capacity of i for of general arterial blood pressure in a response

to increasing loss of the circulating blood volume. Three experimentally found periods are
proposed — the intervals of the blood loss, in which values of dP%/dQ% alter in the following
ranges: 1) =0;2) 0<<1;3)> 1. A determining role of specific peculiarities of separate individuals'
compensatory mechanisms in adapting of an organism to acute blood loss, has been shown.
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Hucruryt pusuonorun um. U.C. Bepuramsuin Akaemun vayk ['pysun, Touucu;
* Tounucckuit rocy 1apCTBEHHBIN MeAMUMHCKHIA YHUBEPCUTET

Tpunsra 16.07.2004

B skenepumenTax Ha 1aG0paTOPHBIX KPBICAX AHATH3MPOBANACH AHHAMHKA AaNTALHOH-

HBIX B ocTpoit pH — obbem
TepsieMoii JKHBOTHBIM KDOBH, CKOPOCTb KP pH M COnyTCT HM mpomece H3-
MeHeHHs! 00IIero apTepHaibHOro T uTo P najenus
obwero aprepuanbHoro aaeienusi — dP% — He cor c i

ofbema TepsieMoii KHBOTHBIM KpoBH — dQ%. YcTaHOB/IeHO, 4To Beuunna dP% / dQ% —
KOIpGULHMEHT “ayToperyasiuun” — oTpakaer 3QGeKTHBHOCTL KOMIEHCATOPHBIX MeXaHH3-
MOB OPraHHM3Ma B CJIy4asiX, KOTAa MOTepst KPOBH He npeBbimaer 25-30% or o6bema Lup-
Kyaupyroweii kposu. I[IpH KpuTHYECKH OCTPOH KpoBomoTepe — cBbiwe 25-30% ot 06bemMa
UHPKYJTHDYIOLUeli B OPraHH3Me KPOBH — 3TOT KOY((QHIHEHT He MOKET CIIy)KHTb KPHTEpHEM
npor P; H @ JIBHOIO JKHBOTHOTO — €ro BbikHBaeMocTH. IToka-
3aTes1eM PYHKUHOHANLHOTO COCTOSIHMUS! JKHBOTHONO NPH TAKHX YCIOBHSAX SIBJSIETCS XapaK-
TEPUCTHKA HHAMHKH npouecca — dP% / dQ% = f(t). BeisiB/ieHbI 1Ba KAYACTBEHHO Pa3jiHy-
HbIX THNA M3MeHeHHii kodpduumenta “ayroperyasiunn” — dP% / dQ%, B 3aBHCHMOCTH OT
npemeuu KPOBONOTEPH — “KeCTKON” M “mMsArkoii” ayroperynsiunn. IlepBoiit THI — “xKecT-
Kas” YI0 cTenenb 3p(eKTHBHOCTH KOM-
neﬂcauuu B npegenax o 25- 30% KPOBONOTEPH, OJHOBPEMEHHO 03HA4Aasi BEPOSITHOCTH
“cpbiBa” ayTOpery.IsiMH B cIy4ae MPOAO/UKEHHs! KPOBONOTepH. BTopoii THn — “Msrkuii” —
TI03BOJISIET € BBICOKOH CTeNeHbio BEpOATHOCTH Th @
OpraHHU3Ma NpH Kp! ofbema Kp p 30% u Gosntee.

Kumouesbie cioBa: octpas , ap 00BbeM LIUPKYIHD;

KPOBH, KO3 GULHMEHT “ayToperysaimu”, xpucu

Mo no 0 Bp pacrpocTy i OLEHKOH (YHKIIMOHATBHOrO COCTOSHUS

OpraHHM3Ma NpH OCTPOH KPOBOTIOTepe ABANCA MHEKC AnroBepa — Bype, koTopbiii onpe-
JIeNIeTCs MyTeM [IeieHHsl MOKa3aTeNs YaCTOTHI MyJibca HA BEIMYMHY CHCTOIMYECKOTO

,mn 1939
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napnenus. TIpn 5TOM, 0GBEM MOTEPHHON KPOBH BBIUMCISETCS TAK HA3BIBAEMBIM rpa-
BUMETPHYECKUM MeTOZOM. TOYHOCTh MOJTy4aeMBIX JaHHBIX MPH HCTIONB30BAHMM yKa-
3aHHBIX METOJIOB COCTaB/SeT MpuMepHO 50%. OueBHIHO, YTO CTONb MPHOIU3UTENbHAS
OLIeHKa (yHKIMOHAIILHOTO COCTOSIHUSL OpraHM3Ma He MO3BOJISET OKa3blBaTh MAlMEHTaM
ajleKBaTHYIo nomous. [lostomy, B nocneHee Bpems Bce GOMbliIee YMCIIO HCCIEN0BaHHH
C )Ch aHATU3Y M [IpOLIecca reMopparuyeckoro moxka [1-7], B yactHocTH,
MHTEpBaJly Mepexoia reMOPparkyeckoro WOKa W3 cTaguu “obpaTtumoro” B “Heobpa-
TUMBIH” [2]. B 3KCriepHMEHTaX Ha JKMBOTHBIX CyLIECTBYET MPAKTHYECKAs BO3MOXKHOCTE
BBIABUTH TaKylo 3aKOHOMEPHOCTh, BO B3aMMOCBS3HM MOKasaTesell (hyHKUHMOHATBHOrO
COCTOSIHHSI OPraHM3Ma, KOTOpbIE MO3BOJIAIOT a/IeKBATHO OLIEHUBAT AJaNTHPYEMOCTh OT-
ocobei TalIbHBIX JKMBOTHBIX K YCJIOBMSM HapacTalouled OcTpoit
KkposoroTepy. TakuM MokasaresieM, M0 HallEMy MHEHHIO, MOXET CIYKHTb TPe/IOkeH-
Has Hamu BeuunHa dP% / dQ% — kosduument “ayToperynsuuu’,

MATEPHAJI 1 METO/JbI

OKCrepUMeHTBbI TIPOBOIIMCH Ha JIaGOPaTOPHBIX Kpbicax 06oero mosa Becom 205-390 r.

Kpeicer HapkoTHsuposanuck xmopanruapatom — 1 ma / 100 r 0,9 mn 4% pacrsopa —
BHYTPUODIOUIMHHO WM BHYTpHMbILIEYHO. [IpoM3BONMIAaCcs TpaxeoTomus mis obecre-
YEHUs PECTIHPATOPHOH (DYHKIMH KHUBOTHOTO H, B M OT 3aj1a4 Ta,

KaTeTepU3alKs OJIHOH WM 0GEHX BHYTPEHHHX COHHBIX apTepuid, GepeHHON apTepun 1
ApeMHOH BeHbl. Perucrtpauus obIIero apTepHaTbHOrO M BEHO3HOro (B HEKOTOPBIX
SKCTIEPUMEHTAX) JaBJeHHs OCYIIeCTBsANach Aardukom Stadtham (Elema-Shonander,
Siemens). KpoBoroTeps Bo BCeX KCTIEPUMEHTAX OCYLIECTB/AIACh B OJIMHAKOBBIX YC-
JIOBUAX — MU JIABJIEHMH, COOTBETCTBYIOIIEM pa3HHLE OOLIEr0 apTepUanbHOTO M aT-
MOCEpHOro fIaBleHHs — KPOBb CBOGOJHO BbITEKAla B MEH3ypKy 4Yepe3 KarteTep
CTaHJAPTHOTO IMAMETPa, BBEICHHOTO B OGLILYIO COHHYIO apTepHio. PaspaGoTanHbiii Hamu
ANTOPUTM PErMCTPalMK M 00pabOTKH IKCHIEPHMEHTANBHBIX JaHHBIX MO MOKa3aTeNsM
(YHKUMOHAIEHOTO COCTOSIHMS JKHBOTHBIX TMOAPOGHO OMKMCAH HAMM PaHee.

PE3YJIbTATHI M UX OBCYKJIEHUE

CoryacHo ONKCHIBAEMBIM HWKE SKCTIGPHMEHTANBHBIM [AHHbBIM, BBIABISIOTCS [BA OC-
HOBHBIX KAYeCTBEHHO pa3/MYHbIX THNA W3MeHeHHil koddduumeHta “ayroperynsuuu” —
dP%/ dQ%. Stot ko3t T [0 Orp p coBoii oTI

najeHus JIaBieHus (B TPOLIEHTAX K ucxonHOMy) 1 obbema TepsieMOi JKHBOTHBIM KPOBU (B
TMPOLIEHTAX K HCXOIHOMY, 10 Hauasia KPOBOITYCKAHHSI, 0GBeMy LIPKYJIMPYIOLIEH B OpraHu3Me

kpoBH). Puc 1A nemoncTpHpyer Ta/bHbIe IaHHbIE npoliecca MoTepu
KPOBM Da3y/IMYHbIMM JKMBOTHbIMM B XOe SKCrephMenTa. [TokasaHo, 4TO B CTAaHAApTHBIX
SKCT YCIOBHAX 3TOTO MPOLIECCA 3aMETHO Pa3/IMHAeTCsl Y OTAENBHBIX

ocobeii. To ke OTHOCHTCS ¥ K IMHAMUKE TaJieHns AasiieHus — Puc. 1B. BaxkHo 0TMETHTS, 4TO
npy 3ToM mpouecchl motepu kpoed — dQ%=f (t) u nagenus masnenns — dP%=f(t) e
SIBJISFOTCSE CTPOTO COIIACC B HexoTopbIX Tax obiero apre-
PUTBHOTO JABJIEHHS! PHU TIPOJIOJDKAFOIIEHCS HAPACTAIOIIIEH MoTepe KPOBH, He HaGIIOAAIOCh, a




L05= 0019
B OTIE/IBHBIX CJTy4asiX. MIPOMCXOMWIO A@kKe ero nosbimenue. Benmnunna — dP%/ dQ% = f{t)
HHTErPUPYET 3TH pasiiiyMs W TO3BOJISET B b OM BHIIE )BaTh ajarn-
THPYEMOCTb OPraHH3Ma KaKJI0ro OTAEJIBHOro OpraHM3Ma K yCIIOBHSAM HApacTAIOLIEH OCTPOi
kposoriotepu (Puc. 1C).

dQ% = f(t) dP% = f (t)
100
80
60

dP%

40
20

‘ 0 20 40 60

= t min. tmin.
Ay B

dP% = f(dQ%)

Puc. 1. Jlunamuka npouecca KpOBOIOTEPH B
TeYeHHe BPEMEHH KPOBOTIOTEpH — t (Ha ocu
abcuucc). A — JlMHaMHKa MOTEPH KPOBH —
dQ%; B — JluHamuka nNageHus o6Liero

dP% from P contr.

0 20 40 60 80 100 aprepuanboro masnenns — dP%; C —
. II; K030~
dQ% from Q contr. c (uumenta “aytoperymsuun” — dQ% / dP%.

Anamms svnavuky envuunbl dP%/ dQ% rokasbiBaer, 4TO noTepst KpoBH 10 25-30% He
BBIABJISET CMIOCOGHOCTH OpraHM3Ma K I1epeHOCHMOCTH KPUTHUYECKH OCTPOM kposoriotepu. Kak
NpaBUJIO, TP TakMX OOBEMax KPOBOMOTEpH (10 25-30%) KOMIIEHCATOPHBIH MEXaHU3M

JKHBOTHOTO, KaK TPaBHIIO, 00 ¢ obiero ap oro Ha
YPOBHE, HE YrpOXKaIOLIeM JKH3HEHHBIM (yHKumam opranmsma (Puc. 2A). Onnako, creneHb
adbexTrBHOCTH MIC obero ap 0ro Ha CTaGWIIBHOM YPOBHE B

YKa3aHHBIX Mpe/iefax 1oTepH KpoBH (25-30%) OTHIONb He CBHIETENCTBYET O BEDKMBAEMOCTH
JIAHHOTO OPraHW3Ma B CIy4asX ke HE3HAUMTENBHOM MOC/eyIolIeH KpoBoroTepH. ITpesbi-
LeHHE YKA3aHHOTO OObema MOTepH KPOBH TENILHO 0CTh
9 eKTMBHOCTH a/IaNTALMOHHEIX MEXaHU3MOB OTAEIBHBIX 0COBEH K YCIIOBUSIM HApACTAIOLIEH
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xposonotepy (Puc. 2B). B npuseniennbix Ha Puc. 2A u 3A skenepumenTax, nocine 34)4)31&1»1:;-
HO¥ KOMIIEHCALMH KPOBOTIOTEPH, BRIPKAIOLIEHCS B MPAKTHUECKH MOCTOSHHOM ypOBHE 00liie-
TO apTepHabHO MaBCHUA B npezenax 25-30% KpoBONOTepH, MPOIOLKAIOMIASACS TIOTePs Kpo-
BU MPHBOIWIA K CPBIBY “ayTOPEry/ALMH’, HACTYIUICHHIO U GBICTPOMY MPOrPeCCHPOBAHUIO
KPUTHYECKOTO COCTOSIHMSI OPraHu3Ma, BIUIOTh /10 HACTYIUIEHHIO aroHud. CornacHo nomyuyes-
HBIM HAMH 9KCTIEPHMEHTAITbHBIM JJaHHbIM, CTeTeHb CTAOHIBHOCTH YPOBHS OGIIEro apTepHalib-
HOTO JIaBJICHHS MOKET CITY)XKHTh ONPE/IEICHHBIM NOKa3aTe/eM (yHKIMOHATIBHOTO COCTOSHMUS
OpraHM3Ma JMUIb B TEPHOZ, KOra O0BEM KPOBOTOTEPH MpeBbIlaeT BeuunHy 25-30%

(Pric. 2B 1 3B).

dP% = f(dQ%)

1

dP% = f(dQ%)

100
«E 80 §
S S
o 60 o
£ =
£ 40 8
E\°_ R
Q20 [
(e 2D S5
0 S sl 0==15"=90"= 95
dQ% from Q contr. dQ% from Q contr.
A B
Puc.2. I b “ayroperynauun” — dQ%/ dP% B

Ha

KpBICAaX B TEUEHHE BPEMEHH KpOBONOTepH — t (Ha ocu

abcmce): A — B MHTepBasle noTepH KpoBH 110 30%;

B — B uHTepBase NOTEpH KPOBH CBBIiIe 30%.

dP% = f(dQ%)

dP% from P contr.

0 20 40 60 80
dQ% from Q contr.

100

dP% = f(dQ%)

M) R Elo ol e
of IoF ol & | S

dP% from P contr.

0 20 40 60 80 100
dQ% from Q contr. |

A

B

ta “aytoperymamun” — dQ%/ dP% c

Puc. 3.
“XKECTKOM” — A, U “MATKOK”

ayToperynsumeii — B.
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Heo6X0aMMO MOAYEPKHY T, YTO H B 3TOM ClTydae MH(HOPMATUBHOH SBIIseTCS ‘l;l!\;leH‘H(‘)‘Ud
mHamuka npoiecca — dP% / dQ% = (t), a e aGcomorHoe 3nauenue dP% / dQ%. Takum
00pasoM, CreL(HIHOCTb AANTALMOHHBIX KOMIIEHCATOPHBIX MEXAHW3MOB OpraHmMsMa OT-
JeTHBIX 0cO6el B YC/IOBHSX HAPACTAIOLLEH OCTPOH KPOBOTIOTEPH OMpe/IeNiseT HEOOXOAUMOCTb
HCTIONB30BaHKs TOKa3aTesiell IMHAMHIKH TPOLIECCa KPOBOMOTEPH. BhbIleH3/IOKeHHbIE pe3yiib-
TaThl HCCJIE/IOBAHHIA TIO3BOJISIOT, TI0 HALLIEMY MHEHHIO, ChOPMYJTHPOBATH CJIE/YIOLLIME BIBOZBL.

B ycnoBMSX HapacTaiouie OCTPOH KPOBOIOTEPH MOKa3aTesieM (yHKLMOHAIBHOTO
COCTOAHMS OPraHW3Ma — €ro YCTOHYMBOCTH K KPOBOMOTEPE — MOXET CIYXKHTh Xa-
pakTepuCTHKA IMHaMHKM mpouecca kpoeornotepn dP%/dQ% = f(t), a ne abcomoTHbie
3HAYCHHs YKA3AHHBIX BEJTHUHH.

MOXHO BBIIENHTB /B KAYaCTBEHHO Pa3iM4HbIX THIA H3MEHeHuH Koddduumenta
“ayroperyssiumn” — dP% / dQ% B 3aBUCHMOCTH OT BPEMEHH KPOBOIOTEPH:

TlepBblit THII — “KeCTKas” KOMIIEHCALMA KPOBOMIOTEPH — BBICOKas CTereHb dddex-
THBHOCTHM KOMIICHCALUH B Tpefienax 25-30% KpOBOMOTEPH, OJHOBPEMEHHO O3HAYAIOLIast
BEPOSTHOCTB “CpBIBA” “ayTOPEryNIALMK” B CITyyae MPOAOKEHHS KDOBOTIOTEPH.

Bropoii TUI — “MArkas” KOMIHCALs KPOBOTIOTEpH, KoTopas obecneduBaet Gonee
BICOKYIO CTETIeHb NePEeHOCHMOCTH OPraHH3MOM KPHTHYECKUX 0OBEMOB MOTePH KPOBH —
6Gonee 30 — 40%, COXpaHSisi €ro JKHU3HEHHbIE (YHKIIHH.

Baicokas cTeneHb 3((EKTUBHOCTH KOMIIEHCATODHBIX MEXaHM3MOB B Tpejenax 25-
30% KPOBOMOTEpH He CBHAETENILCTBYET O BEPOATHOCTH BBDKMBAMOCTH JaHHOrO Op-
raHu3Ma B CiTyyae TpPOJOJDKEHHS KpC pu. “Msrkas” KOMI KPOBOIIOTEPH
ABETCA KauecTBEHHO Gosee d(EKTHBHON C TOUKH 3PEHHsSl COXPAHEHHMs OPraHH3MOM
KH3HEHHBIX (YHKUMH B ycloBMAX KpuThdeckux (cBbime 30-40%) o6beMOB KpoOBO-
TOTepH.
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ANALYSIS OF THE DYNAMICS IN ADAPTING MECHANISMS OF THE
ORGANISM DURING INCREASING ACUTE LOSS OF THE BLOOD

V. Mamisashvili, E. Chachanidze, K. Urotadze, N. Mchedlishvili, R. Antia*

1. Beritashevili Institute of Physiology, Georgian Academy of Sciences, Tbilisi;
* Thilisi State Medical University

SUMMARY

The d ics of adapting isms during i i ing acute loss of the blood
has been analyzed in the rats; the volume of the blood lost, velocity of the hemorrhage, and



accompanying changes of the general arterial pressure were compared throughout. It was shown
that dynamics of the general arterial pressure drop — dP% — does not fit into dynamics of
increasing volume of the blood loss by the animal — dQ%. It was established that the value
dP%/ dQ% — an ‘auto-regulation’ coefficient — reflects efficiency of the organism’s compensatory
mechanisms in a case when the blood loss does not exceed 25-30% of the overall volume of the
circulating blood. In the critical loss of the blood — over 25-30% of the overall circulating blood —
this coefficient cannot serve as a prognostic criterion for functional state of an animal, e.g. its
survival. In such conditions, the characteristics of the dynamics of the process — dP%/ dQ% = f{t) — is an
index of the functional state of an animal. The two qualitatively distinct types of the ‘auto-
regulation” coefficient — dP%/ dQ%, have been revealed, which depend on a time of the blood loss —
‘hard’ and ‘soft’ auto- regulalions The first type — ‘hard’ auto-regulation of the blood loss
compensation — ensures high efficiency of compensation within the range of 25-30% of the blood

loss; however it means also a possibility of the of lation in a case of further
con!mumg hemorrhage. Second type — the ‘soft’ one — provldes with a high probability,
of the ism’s vital i during critical volumes of the blood loss — over

30%, and more.
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6ygo gbols sGFIM00l Ggesdlozosl, GmymG dobo gegdd@gmo bE0dy-
@o300Lsl, oby  gabmygbado CGRP-L ©sds@gool FgdnbgggeBo. sdmgbow,
3mEghol  gbol s@EIM0ol 3sbabgdo, Bobo bydgamo gmidgbdadol Hmgd-
Hegmo  LHodnmszoolsl, psb3odmdgdgmo 9bps ogml CGRP-Gy393¢m-
Ggoom. G Bggbgds badhgh Ggsj3osl, @m3gmoi doowgds -CGRP(8-37)-0
063030300l Vgaaom, 030 Smdsm FodmFgggmo 9brs 0gml 56 0630doGmMl
Vs@gd0m ©sdsmo Jmbizgbd@sEoom (2 x 10° M), éog o@ odmggs 100%-
0360 063030Ggd0l  ga@ob@HoSL, o6  Bglsdmms  slsbogegl CGRP,-609393-
HmAo0l 8306 GomEgbmdol sJGogmdst [S3].

56Lgdmdl bsgdsme dggto 8% 303gdamgds, Gmd ATP-LybloGogho K" so-
bgdo gobmGgmsdbsz0sBo 360B36gmmgeb Goml gbws SLidgmidwbb [4, 48]
dhogomo  ggmageto s8BgoGgdl, Gmd K stbgdol 30dblbgmgdol (Bspe-
@005, JGMIsgomobols s Jobsogomol)  @gmslogog@o  98gdde B
Fobobfmmgdgmaes gsmogdol gx@gEasGgns mbEgbHGAsGool begon [11].
6oh3g6g00s, @m3 CGRP 55JHoggdl swgbomsd-Gogmsbsl s bémol (304
@@ AMP-L Fgd;330mmdsl  godmoggol sm@Hol g 3960gdBo [39]
(30genG0 AMP-ps3mopgdnmo Igdsbobdol Jgbsdmm Bsdogs aegy 396

—
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202500935
09330 ATP-Lgblodogtho K s@bgdols >JH035300l  3BmEgbBo 3G 03
080053, B3 30030930 sdmgmgbogn 06> ATP-Lyblogogdo K* s@bgdol
5JB0gs3os  GogmaBo AMP-mo [S1]. s3wgbar, boglgdoo  wslsBggdow  8o-
8356605, @@3 CGRP-00  obygEocgdgmo 3m33%0L  gboli  s@E ool Gy
@5JUs30590 Bs@mgmo ogmls ATP-bgbbogogdo K sébgdols sg@ogsios.

Wei et al. [73] oBggbgl, Gmd gs@olgddos (39990API@0 SHHIGoME 0l
CGRP-0bpy30093 9@ @oms@aGosdo 3mbsFomgmdl 3o gmndo GMP-by
330 300gdgmo 89ds6ob3o. Bggbo Brbog8gdom, dmizmols 960 s@EgG00l
Tpdorbgyzsdo  s@dmBbes, @3 gegdpGgme  Lgodgmsgoon  gsdmfggmmo
G lszos SHIGIOl 9bm0gmond-esdngiopgdgm bslosmls ©d, 3s5bmsh
99050, L-NAME-3 56 ojmbos @508y 3932965 960l s@HIA00L bgodmpgbid
G905 Jbo305%y. 5896w, 6go@mygbgdo 3>bOomsH30, higgbl Bglmbgy-
3590, 56 s@0l EsdMGoRgdnmo sbedol mlogols 396995305bg, Gmdgmog,
nsgol dbdog, 353806©g3s cGMP-1s 3969053051,

5@ 5Bob admmoisbgmo, Gmd sbHms Lbgspsbbgsmds CGRP-ols 989JB0L
Bobopfagen  gbrmogmondol  s@lgdmdols SPG0Yd@mdols  Igbobgd, g
dmFggamos  Ibmam Pomrgho sb3gHgd00. Lsgbydon BgLodagdgaos,
603 gbpmmgmogdol sGbGymo 23m@g30Lsl Lobbdstpggddo, ob 9bpm-
0gmogHo Bgbol ©sbosbgdel Vgwgase 0d Lolbgdstggddo, Gemdmgddog
ol 06H3JHaGo@  0mgmgds, dogowma 3606G03m0  bgomds 08 ggmggols
9959080, G@Am@g3Toi Fgobfogmgds gbw 9520793-058m jogdgmo NO-Us
©> cGMP-l 549895300l Geogo CGRP-1s badsbygbme  domgdgm  gobe-
@9 dls305Fo.

23335650, CGRP-b doBomao dommmyog@o 389J60 G0l g0 396~
0g80L Ggmsdlsgos [52, 61 Bolo 063H53969G0  0bggbos  ofgagh Lolb-
69360 sBEIGogEo oyl eobopsdngorgdnm ©ads 905b, bomm dobo
$93936™Ggo0l 5bGs3mbolHol 33dmgabgdolal gomgdm o3 989JH0L Gg39@LL.

30650006 gagdd@nmo  LHodgmsizoom 2o80fg99m0 960l s@Gg@00ls
O9oJlsg0s 3603369mmgbor 00@a76gds Jo3lsogobom, Lgbbm@gao bgohe-
H0JLobom, GmIgmoi  Bodsgh CGRP-l B99339mmdsL 639080, 9bws
30p920bbdmm, @8 CGRP s@ol gbol sGEgHo0ls bgbbmdym 6y¢390T0 o>
@08 gegddGgmo byodgmaaol Jgogase bfmdge CGRP-U podmmsgolige-
@gds ofgagl  gobmpomo@azasl. (36mdomos, Gmd bybbm@ymo  bydgols
39M08gB0gmo  G@Bobomol sJBogazos gyl 6GoEOmgEm  gsbmwogs-
B5305L  @ogosmaBo  sJbmb-Gygmadlol dgdsbobdols gboo [45]. 3065056
960L Lobbgoom 308560905 brgds gbol sGEg@ools 39339m300, dobo goligy-
@60 G3JHogmmds  5JHog@o  boghmgdoliswo, sdsm, 360936gamgobo
96> 0gol gbol Lobbmol d0dmdaggel GgaamseGool ngsmnsbgogom.
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AHAJIM3 OCOBEHHOCTEN ®YHKIIMOHHPOBAHMSI
METABOJIMYECKOT O 3BEHA CUCTEMBI PET'Y JISIIIAA
TOHYCA COCYJIOB I'OJIOBHOI'O MO3I'A ! SI3bIKA. OB30P

H M M *ir *

Huctutyr ¢usnonorun nm. U.C. bepuramsunu AH Tpysuu; * pysuHckas rocyaaper-
BeHHAs ME/IMIIMHCKAs aKaJeMUs

PE3IOME

PackpbiTHe POJI OKCHJA a30Ta B PEryJTMPOBAHMM COCYJMCTOTO TOHYCA, BBI3BAJIO, NMPAKTH-

YecKH, YaCTHYHOE Teopui 0 U HEHMpPOreHHOr0 MEXaHU3MOB ITOi
perynsiumn. Takyo ke NPUHLMTHATLHO BAKHYIO POJib B KOHTPAKTH/ILHOH aKTHBHOCTH [JIa/IKOMbI-
WEYHBIX KJIETOK psijia OpPraHoB ChIrpajio BBIACHCHHE POJIM MENnTUAA, CBA3AHHOIO C MEHOM Kajb-

wironnsa (CGRP).

Bwmecre ¢ TEM, CJIElyeT OTMETHTb, YTO XOTA DﬁuleanBHaHO YTO OKCHJ a30Ta U CBA3aHHbBIE C
HHM THI HTPAIOT POJIb B Tep OT HEPBHOM CHCTEMBI K
COCYIMCTBIM TNIAJKUM MBIIIAM (Kak mep! ), pe3yJIbTaThl y npu

HCCIIEOBAHMHA COKPATHTENbHOM aKTMBHOCTHM apTepuH s3blka HEe MOATBEPKIAIOT JAHHOE CO-

TnaBHBIM y! apTepun paccmat-

PHBaTh AKTHBALMIO CGRP-peuem-opos B €€ [JIaIKOMBILIEUHbIX BOJIOKHAX.

TIoMMMO 3TOTO, BIMOJIHE JOMYCTHMO, YTO Oy CGRP: 0 Me-

XaHW3Ma penlaKcalliil apTepui A3bIKa, XOTS Obl YaCTHYHO, JOMKHO GbITh ONOCPENOBAHO akK-
TuBanuent ATP-4yBCTBUTENBHBIX K" kaHanos.

VX0 M3 CKa3aHHOTO, B CTAThE AA€TCA 0630p IAHHBIX JIHTEPATYPhl, AHAIM3UPYIOWIMX (ByHK-

LMOHMPOBAHNUE METaGONMUECKOro 3BeHA PEryJALMH OPraHHOrO KPOBOCHAGXKeHWs Ha MpumMepax
PEryJIsiLIM TOHYCa COCY/IOB TOJIOBHOTO MO3ra M S3bIKOBOH apTepHH.
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ANALYSIS OF FUNCTIONING PECULIARITIES
IN METABOLIC LINK WITHIN THE SYSTEM OF VESSEL TONE
REGULATION IN THE BRAIN AND IN THE TONGUE. A REVIEW

N. Mitagvaria, M. Jikia*, T. Chavchanidze*

L. Beriatshvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi; * Georgian
State Medical Academy, Thbilisi

SUMMARY

Discovery of nitric oxide role in regulation of the vessel tone practically result in partial uni-
fication of the metabolic and neurogenic theories of this regulation. Similarly important role has
played revealing of the role of calcitonin gene-related peptide (CGRP) in contractile activity of the
smooth muscles in a number of organs.

Meanwhile, it should be noted that although it is widely accepted that nitric oxide and related
components play an important role in transmission of information from the nervous system to the
smooth muscular vessels (as the primary messengers), the results obtained in the studies of
contractile activity of the lingual artery did not confirm above idea. The major mechanism for re-
laxation of the i artery implies activation of CGRP- ptors in its smooth muscular fibers.

In addition, it is possible that ioning of the CGRP-d d hani of the lingual
artery relaxation, at least partly should be determined by activation of the ATP-sensitive K* channels.

Considering all the above-mentioned, the reference data were reviewed, which analyse the
metabolic link in regulation of the organ blood supply, exemplified by the tone regulation in the
brain vessels and in the lingual artery.
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BO3PACTHBIE U3BMEHEHUSI
B CUCTEME KPOBOCHABKEHM I'OJIOBHOI'O MO3T'A

H. Huxypaose, JI. Ilenzenus, T.Typukaa*, H. Mumazeapus*
TOunucckuit rocynapCTBEHHbIH MeIMUMHCKMA yHuBepcuteT;  * MHCTHTYT (usnonorny
um. U.C. Bepuramsunu AH pysun

PE3IOME

B UeHTpalbHON HEPBHOH CHCTeMe, Hapsxy C BO3DACTHBIMH MOP(ONOTHYECKHMH (Le3HH
Terpa‘msmmu) HSMEHEHUAMH, XADAKTEDHEIM ABIACTCA W IPANlyalNkHOE CHIDKCHME KOTHHTHBHO}

P: npH 3ToM ¢ WYECKHE CIIBUTH HA YpOBHe, Kal
npasymo, T Ha (oHe OT OT HOPMBI LIEp! napaMeTpoB
Vi HH M Kp CKOPOCTH TOTp M TJIIOKO3b
M HapylleHWe CTPYKTYPHOTO €IMHCTBA B CHCTEME paccma B Ka

HeCTBE KOMIOHEHTOB, XapaKTepH3YIOUIMX Pa3BHTHE BO3PACTHBIX AEreHEPATHBHBIX MPOLIECCOB I
1epeGpOBACKyIAPHOI CHCTEME.
B

METONIaMH  H3yueHb
BO3PACTHbIE H3MEHEHHS KPOBOCHAGKEHHUS TOJIOBHOIO Mo3ra. B Knpmmeckux HCCIIEIOBARMSAX LT
M3MEPEHNs NOTOKa KPOBU B KPYNHBIX apTepHsX, KaK MPaBHIIO, HCIONB3YeTCs Joruieporpapuyec

KM€ METOJIbI, @ MH Th TKaHEBOTO KP! B Pa3IMYHBIX CTPYKTYPaxX TOJIOBHOIO MO3T:
PErHCTPHPYETCs KaK MO3UTPOHHO-3NIEKTPOHHOM-, TaK U KOHTPACTHPOBAHHOH KOMIIBIOTEPHOMH TO
Morpadueii. B TaJTbHBL Hapsy ¢ Jomeporpacueit, HUPOKO HCTIOJIb

3YIOTCS YK€ CTaBIIME KIACCHYECKHMH METOMIbI KIMPEHCA PAMaKTHBHBIX H30TOTIOB WM MOJEKY
JIPHOTO BONIOPO/IA.

Usyuenue MexITy H HH THIO TOJIOBHOT
MO3ra BBIBHIIO b — HH b Kp TOJIOBHOTO MO3ra HaXo
ZTCA B 06paTHO# Kopp c

B cratbe naeTcs 0630p JMTEPaTyPHBIX JaHHBIX, aHanu3y
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AGE-RELATED ALTERATIONS
IN THE SYSTEM OF THE BRAIN BLOOD SUPPLY

N. Nikuradze, D. Shengelia, T. Gurtskaya*, N. Mitagvaria*

Thilisi State Medical University; * L. Beritashvili Institute of Physiology, Georgian Academy
of Sciences, Tbilisi

SUMMARY

Along with age-related morphological (desi ing) alterations in the central nervous
system, gradual decline of cognitive functions does occur. Physiological shifts developing in the
process, at the neuronal level, as a rule occur on the background of deviant cerebrovascular
parameters. Decreased intensity of circulation, attenuated velocity of oxygen and glucose
consumption, and deterioration of structural mtegmy within the microcirculation system, are
viewed as the components characteristic of p! lated d ive processes in the
cerebrovascular ssystem.

In the studies made with the non-invasive scanning methods, the age-related alterations of the
brain blood supply were investigated. In clinical studles measurement of blood flow in large
arteries, as a rule, the Doppl hic methods are d, while intensity of tissue blood
flow is studied with an aid of positron emission- or contrast computer tomography. In
experimental studies, along with Dopplerography, methods of radi ive isotopes- or molecul
hydrogen clearance, which became the classical tools, are widely used.

Investigation of correlation between age and intensity of the brain blood supply has revealed
that intensity of the blood supply is inversely proportional to an individual’s age.

The paper is reviewing the literature data concerned with the above problem.
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0d0bs, @3 gl ATPshgdo oHogodegdosk Na', K', Ca¥,Cu®’, Zn*', Mn*, 3sm
JB0gosH™AL bBodsw Fo@Bmopagbl Mg, godomdgh, @™3 gl asdmfggnmos
08 @oddoo, Gmd 53 ATPsbgdol Ludlpmsdl Fomdmopygbl Mg -ATP-ols
3033gdbo. S@bs60B65305, GmI 53 ATPsbgdol oJBogmdols gobmdgsl msb
Shanogl, SaM 03y, Mgh-ATP.s‘bﬂ&m 5J0gmds3, Gmgmo  M76506-5@-
830d60m305Mg5. Mg2-ATPobs bogmgdoe Bgbfogmomo gg@dgb@os ws dobo
396305 9Ebmd0s — Fomdmawagbl ol Lbgs ATPsHgdol ggdgh, o séol
©33m9gopgdgmo ATPsbs, Gmdgmo >§oG3mgdl Mg*-ol H@s6L3maEL.

65900330 pobbogmos Mg -ATPsbsl dmmggumaco 3gdobobdol ber-
309000 Lsgombo.
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36g3sG@sm  333m0ggbgdmms MgnGo GoAmspgel megol Ggobol lmE\qg-
big@o 8983@sbgdols g@J(309, g3 Boo@gds 1,2-0,9 M Logodmbsl gg-
693 Bméol. 3om@ol de@aG@(ﬁagno nlsm%;{»aﬁabm;\\m @@l Jgmnmwon [4],
bogm 3569mo  gobg B0EoOYdYmo  Fobgg-Ligds@mygl
3gmogon  [3]. Mg**-ATPsbeé0 oj@oamaa obe‘iwmaﬁgbm;@ 08 Lbgsmdoo,
@mgmoi  doogdmes  Ladgsjgom  s@gdo Mg*-0l 56lgdmdol s s@sH-
bgdmdol 30Gmdgddo, Lbgs ©sbs@hgbo 30Gmdgdols dnwdogmdolsl (Tris-HCI -
50 mM; pH 7,7), Mg®" > ATP 34063g6@@s300l Lbgswolbgs Bgdsmpgbanmdols
306039330, 5339 96> 5@06036ml, @md Mg?*-ATPsbego  53ogmdols gs6-
Lobmg@olsl seaomo 3Jmbes, s3@gmgg O-ATPsbHl s@lgdmdsE, Gm3gmog
0955506~ Bgﬁ)AGME‘)obr‘:gc [2, 6] 530pmds3, Bgbfsgmomo o> myeds0bol
3m6G96GGoG0sby Mg -ATPsbyg@o  5JH0gmdol ©admgopgdamgds, Gol by
Gndggemby Fg@bgnmo 06 msds060l  gmbEgbHGa30s @S Mg**-056 Lo
$95J30m 5@930 gHsbogo 0bs 0,2 mM mgsd06o0.

9JU394039680b Fgrgasw doegdgmo dmbs398gd0 dgoOoe 393s3RgdmEs
bEsGobBFIMsw©.

Mg2-ATPsbsl Bgbfogaoobol godmygabgdamo ofbs d@sgomadbosbo  @gGdgb-
Oamo  LobEgdgdol dnﬁmﬁ)ndgﬁn «sﬁng{\o’bnh gmmpgdo (1. 3g@dmE, @ongmo
30690039%0 3Gagdol 3y 3ol S6sobols gmmwa, G
“Bobodsga@o  dmgmols Bﬁnﬁgn.}moﬁ Q&Jmcgg, 0dmggs  Gogmo  3gmdgH-
Gogmo geGIol dGgool IJmby Bg@3gbdamo  LobHgdgdol dmmysgmyho
399560b30b g5Fog@gol LoBygomgdsl.
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Mg?"-ATPs%bsl 803ggdol dmmggamamo 39dsbobdol ampghs bsgdsmm
Gogmos  ©d, Tgbsdmms, 88 Lodogmonss yobdo@mdgdymo, @m3 Mg™-
ATPsbs  (ogbgosgs@  08obs, G038  modg@sdycasdo ogo  bsbos seol
36399330 dobo >@Lgdmdol Bglsbgd [7] o6 @0l dmemmdwy Fgbfsgmomo
©> dobo gubjgos ©s 8mIBgwgdel dmmyggmado 39dsbobdo giEbmdos. Mg~
ATPsBob 89896 gmo  Ggojzool  Lobjsdy Vaﬁﬂmo;gagsls 8060893  Lsdo
(330 @oasbpol gubjzosl: v= f(Mg*-ATP, ATP;, Mg:"). 8 18 @ogsbol
Aol sS@LYOMBL 33633970 ©FMGowId Y gds:

[ATP] - [Mg?“] = Kz [Mg"-ATP] )

bogs@, Kr o6ol fmbslifm@msol jobl@sbds s @Gmmos 0,085 [5] (Lo-
Bsh@ogolsmgols Bgdmg Bgdga0 o@603g6s [ATP] — A; Mgl - M @»
[Mg*-ATP] — S).

Mg>-ATPsbsl  dmmggamamo  3dobobdol  3sToggdolismgol  sgEomy-
Bgm0s 39Hdm 630930l 3ddmggaass, GmImgdos Boowgds Lsdo @oysb-
©oEs6 gHm-gamol goJlodgdolsl.




09 spgdgmo 0fbgds xsdgHo Mg” s xsdgc0 ATP, 056585610 g 5
396@®s>@0gdom, 35806 ATPr o Mg?" géopmgmen 0fbgds Bobodsgydo.
(1) dmmmdowsb 38m3wobsty, A=M=\/K—TS ©> BgMdgbdamo Ggsjgeol
LohJo@ol Gommds 0d6gds 0dsgombsmygmo 3bjEos, barsy (3gEmoRgd0 0f
62056 S o K, S (69 A o M),

bg@. 1-bg Fo@Bmepgbomos Mg*"-ATPsbg@0 5JH0gmdol ©sdmgopgdamgds
Mg?-ATP-0l  406Gg6d@o30oby, BgdGbgdam  JmMMRbsH)ddo, GeE b
A=M. Mg-ATPsbslb  gobagbhozes o@gmodmps 0,106-4380 mM  gs-
pomBo. Gmyet3 bgdsnopsh hbl, 1/v=Ff(1/s) ga6jGgosl yosbbos sbod-
3Hmds sGy9dghdol lsbegmme oo 860dg6gmmdolial, oJgl 2 dm@@os-
mgdols s> goEsgbgol Fam@omo, bogme s@yndghdol dizomy 3603369
@dolsl sEpomo 53l By@dghdamo Lolidgdol 0b6dodsgosl. S@yygdghdol
powo 3603gbgemmdolol (9JuH@gdemymon 83oGy s-0b pamb) 1v=1f (VMg*'-ATP)
396d00L  Lfm@bobmgbgds  sn30mgdgmo  ©>  bygds@olo  30Gmdss, @md
00dgol, Gm3 Mg -ATP (scBmoppgbl Lydlgmsdl gg@dgbdgmo Lobdgdo-
bomgol s dobo, GEamAE S930@gogm@o SJHogod®@olangol asbigngbogo
906950L  Goibgo s@0lL  ghmo. dGgpby M@0 dmGGosmgdel  FaGomol
5@Lgomds dogmomydl, @m3 Mg*-ATPsbs dcogomadbosto LobGgdss, Gow-
39653 58 Bgdmbgggsdo, dobodsga@o p (6sFogmd@ogo 9ggddol mby do-
©050g5GMBIo0Lsngol 36 3nmgbomo 936930l @oibgo) sMol 2 @> Fgod-
@gds 0md3ol, @md Fg@dghdnmo Ggsd3ool Lobds@ol bmpswo Gommdol
3m03bggmTo 0dbgds 6 A, 56 M s Ygbsdmms S-G.

0,0 0, 15 2,0

5 21,,0
[Mg™], mM
L@, 1. Mg*-ATPsbydo ojpogmdob s L. 2. MgH-ATPsbygc0 spogmdol @
Bogoegdmgds Mg -ATP-ol  gobGgbpts  dmgoggdymgds  Med'-ob  Jobegbdme-
(0obg, VPO JooGRobsHPT0, G- Gosdy, Mg -ATP-ob dnwBogo  JmbGg6-
] = [ATP?'). Pygodosmo bsbo —  @@s@oobsb. 1 — [ MgATP] =0,15 mM, 2 —

©gbeg [Mer
Sb083HOGS. [Mg"-ATP]=1,2 mM.

L@, 2-by Fomdmppgbomos Lgdbeda@ol dgedogo 3063gbH@sE00L 0=
Gmd9330 Mg -ATPsb0 sJ@ogmdol oM gowgdnmds Mgi™-ol  gmb3g6-
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203200195
&@5305bg (56, (1) HO@MI00s6 sdmBwobsdyg, v="_(1/A) ©s3mopgdxmgds).
1 360l FgBmbgggsdo S=0,15mM, bomm 2 dbgpol Fgdnbgggsdo -
S=12mM. s@lsb0B6sgos, Gemd Mg?-ATP-ols GeRym@3 ds@so, ol sdsmo
Bodbodgdgmo 306396HGs300LsL, Joopgds Gmgmo BmGIol dGHuEgdo, Gy
ngsmbsmmog ohggbgdl, @m3 Mgz*-manb p#0 ©> Gm3 M odbgds gg@dgh-
&m0 695J300L bobgodol bmpspo Gmmmdol dGoibggm do.

1w
0,10 O/D/O/(D/n
0,05
-16 12 -8 -4 0 4 8 12 -20 -15 -10 -5 0 5 10
[Mg™], mM s

Lgé. 3. Mg*-ATPsbygéio  sdogmdols (dg
3696939 LoeoEgdo) ©sImoadmds
Mg -0l 3mb3gbdGsG0sdy, Mg -ATP-ols
BgBogo JmbEgEEGaGa0sl (Mg*-ATP] =
1,2 mM).

bigé. 4. Mg-ATPsbyg@0 5J®ogmdols wo-
800 godiemgds Mg -ATP-ol 30b3968 G
(G05bg, YgRobgdam  JomGE0bH9dT0,
Mg#*-ob Lbgomabbgs godbodgdamo  job-
(96GG>3006 @GO, 1 — Mgl =025 mM,

2-[Mg#]=0,5mM, 3 - [Mg] =4 mM.

L@, 3-by GodBmmpgbomos Mgi'-ol 3mb3g6eGaGosby Mg -ATPsbi@o
5JB0gmdol Esdmgopgdamgds (Bgdctbdam bopowgdo) Mg*-ATP-ols dne-
8030 3mb639bH@>300bol (S=1,2 mM). smgdgmo ogm Mg -0l ds@smo gmb-
(3960530930 (2-12 mM). 50560865305, GM Jo@smo M-oli EGM®L, GoEylsg
0003l 56 5Bl > GoJlodgdgmos S, Joomgds LFm@bsbmgsbo dGeamo.
v =fMg") B96d30ol LYmdbsbmgbgds 3o sg3omgdgme s Lsgdsmolo
306m055, G®I 00gsl, GBI Mg™ s@ol 063030pmeo s dobmgol, GBoymGE
bégmo  0630dod, Lomgol  35637mgb 936980l @oibgo  NHMEEIEs
960 (Mg*-ATPsbsl o gggma®o 39§560b3ol s8Lobgger LgdsBo obgds
“Boby@o’ aob3BHmyds).

Ld. 4-bg Foddmwpgbomos Mg*-ATPsby@o sjdogmdols ©390 300 dgmads
Mg™-ATP-ol  40bGgbd@aosby,  Bgd@abpam  JooGeobsdgdP0,  Megt-ob
Lbgopalbgs godlodgdamo  3063g6H@sz00l ©AML. Mg*-ATP-ol  3mb3g6-
B®>305 ol ogm Ig@hggmo (0,10-0,25 mM), Gmd sepomo dJmbps Lfme-
bobegeb  ©3dmgowgdumadsl. s@bsbodbogos, ©md Mg -ols BoJLodgdamo
306G96(®5300L  BOHESLMSE  ghrmsE, 0bAEIds EsbEsE. SFslmsh ghmow,
33000905 MAEbsGMS ©s Sd3LEoLsms ©gAdby JmEBomo dmbsgggmgdo ©s




/

N
e
=M
(689980 0439005 m@MAEbsEMS Lolbpgdol I dgmmbywdo. gmggeogy gb
3oL 35B3gbgdgmos, ©md Mg" FocBmopagbl Mg -ATPsbygdo  Lolbgglol
063030HmAL  ©s, 0853 AML, 5JH0godMALSGE. gl 5JBogsEos  Fgodmgds
0800 ogml godmfggnmo, @md s@Lgdmdl 9Igemme sJBogs3ool 9dsbo, 56
0dom, @m3 @g@dghHby Fgodmgds BmbEgl LyBLEGSHOL ofgmds ©s sk
%90 ATP o94038060gb o dgdpgs Mg (0. gb 5JBogoos bipdlg@s-
Hamos). 080b aobsdggagon, Mg -0m 5JBogoGos pddmfggamos 0 o6
3omg39 9860l >ALgdmdom, Bglfsgamomo 06> Mg?"-ob Ubgopabbgs @0
botdgdgmo 3mb6396H@>300L O™

Mg”-ATPsby@0 5JBogmdols ©sdm gowgdygmgds Mg -ATP-0b ds@smo ymb-
(3963®>30gddg — 0,5-3,0 mM (Ly@. 5).

| v 1w
| 025
|
| 1 08
| 020
| 3]
| 015
| 2 04
‘ 0,10 2
|
| 0,054 0,0+
[ 1 2 3 0 3 4
| 118 1/S

bg@. 5. Mg*-ATPsbygdo sj@ogmdol @
Imgogdygmgds Mg -ATP-ol  JmbG6H@s-
3oobg, FgRARbgd @ JOMGERESH 60,
Mgf*-ol Ubgspalbgs gogloGgdamo gmb-

bigé. 6. Mg2-ATPsbyco sdBogedols s~
o gogdgmgds Mg -ATP-ols 30b3966@>
300%g, Bgorgbgdm  JOMGO065G)SBo,
ATProl bbgseslbgs gojlodgdgmo 3mb-

G966®>Goobsl. 1 — [ATP] =1 mM, 2 —

396@G>@0obsl. 1 — Mgl = 4 mM, 2 —
969G
[ATP] = 0,085 mM.

[Mg"]=0,25 mM.

GopeoG bgd. 5-os6 Bobl, Fga@ubgdam JnmmEobadgdBo, Mgl -0l god-
Lodgdnmo  @sdsmo  3mb3gbG@sE00bal oomgds Gmumo M@0l IGyeo
(0Lg3g, @mamGoa byd.l-ob g8mbgygeBo) ©> bsmasw s@ol s8mbs@gmo
063030305, bogwm Mg -0l gofbodgdgmo dspamo  3m63g6GGMG00LsL (53
©eAmb, ATProl 3mb3gbd@s3os 08wgbse wsdsmos (0,005-0,050 mM) Mg*-
ATP-0l  30b396@@>305L0msb6  Fgps@gdom, @M s8mmoabygmos LygdlG@s-
B 9356%g 8obo ©sgogT0Mgds © Mg?-ATP-0b 3m83mgdbols ofymds) —
265 ©> 3G9EL ol sdmbbydbomo Bm@ds. ymggmogy gl dogmomgdl, Gmd
396089601 goshbos Mg -0l 5J@ogsgog@o  dsbo. 8ol gopgy ghmbgm
EsEslHPHId0lomgol ©sg0bHIMglom, @s bobol ofbgdmes ATProl god-
Lodgdnmo Lbgowalbgs 3063gbGGaGoobsl Mg -ATPsbyg@o sJBogmdols Mg~
ATP-0b  3mb396H®5305bg ©o3mgowgdnmgdol s8Lsbggmo 8@yEgdo Ygd@iy-
6909 4 6599380, Go3 Fomdmeygbomos Ly@. 6-By.
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>Jo3 sbsgmpon@o Ygwgpgoo Bogo@gm. gMdmw, ATP(—ob g}njbnﬁagé}&vjf
om0 3m6(396HHs300l EAML 3GgEl Gogmo gm@ds sfgl s S®yY-
396¢0b 33067 860836gmmdolal brgds BgHdgbdamo LobEgdol o0b3odozos,
bomeo ATP-ol @njbn@ab‘n@n Bopa@o de@gS(’)(ﬁo(}nnhah — o6,

5360350, Mg”-ATPsbs 3(‘1330;@"3350060 B9H3966 %) Loliggdss, ol
bgdlbEGedL Fobdmsnygbl Mg*"-ATP 3033mgdlo ©s >G> mogolggsmo ATP
(Gopyobs3 ATPy de@gB@t‘)o@nnh 25bBEolsl ymggmmgols FgoboB6gds 0bdo-
30309, bome Mg?*-ATP-0ls 'H;]Hmbgga.s'ﬂn 300 o3l 5JHogo30sL s
Mg**-ATP-obsmgol n=1). gg@dghdl Mg2-0l ©ogogBodgdol @sdpgbody (3o-
60893 2) 93560 3ooB60s, BMIg@Nsyse gOMmo s@ol 0630d0HMGH P, bege
gmdg — 5JH0goBMGPmo.

Mg*-ATPsbsl domggnmaco dgdoboblol babpo poBog@gols ©s goby-
Bogamo bgdol B9J6olomgol Lakodms 9gem esfghomadon ogmlb Fgbfsg-
@omo 5@bod6gmo gn6J30gd0 > FoJloGgdymo @opebrol JnbEgbHGS-
(300l bAROLSL sl0d3F™IGo0l MABIGNS ©> SBLEOLLMS RGN o-
©43g00bs ©> ©dbAL JHN0YANRI J0RIBIWISS:
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S Sy ki

3ABHCHMOCTH Mg**-ATP-A3HOI AKTUBHOCTH
OT KOHIIEHTPAIIMY CYBCTPATA U MOJJUPUKATOPOB

3. Hosaose, I'. Yxaoya

Muctutyt dusuonornu um. U.C. Beputamsumi Axanemun vayk ['pysuu, Tonmucn

PE3IOME

O CyIIecTBOBaHHH Mg?*-ATPa3bi u3BecTHO AaBHO. HO HECMOTPS Ha 3TO, OHa SBIAETCS elIE He
[0 KOHLA W3y4eHHOH (epMeHTHOH cucTemoit U €€ cbyuxum ¥ MOJIEKYNAPHBIH MEXaHU3M
NeHCTBUsA He M3BECTHbL. IIpH MOMBITKE H3Y4YeHUs HAMH Mg *-ATPas3bl, CTAJIO U3BECTHO, YTO OHA
SBJIAETCA CIOKHOM (PEPMEHTHOI CHCTEMOI, /TSt KOTOPO#i CyGCTpaToM sBiseTC komnuekc Mgz’-
ATP. ®epMeHTHas CHCTEMA pacrojiaraeT Mg (MHHEMYM
JIBa LIEHTPA), U3 HUX OJUH LEHTP SBIAETCS MHTHGMTOPHBIM, @ APYroii BO3MOXKHO ABIACTCA aKTH-
BaTOPHbBIM.




DEPENDENCE OF Mg*-ATP-ASE ACTIVITY
ON SUBSTRATE CONCENTRATION AND ON A MODIFIER

E. Nozadze, G. Chkadua

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

Existence of MgZ*-ATPase is a long-known fact. However, it is fully investigated enzyme
system and its functions and i of action are unk . At an attempt to study
Mg?*-ATPase, we have found that it is a complex enzyme system and Mg*'-ATP is its substrate.
The enzyme system has several binding centers for Mgz' (at least two centers) and one of these
centers is an inhibitory and the other — an activating one.
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CREATINE NORMALIZES REDOX DISBALANCE
INDUCED BY MYELIN BASIC PROTEIN IN THE JURKAT CELLS
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Actlvatlon, proliferation or programmed cell death of T lymphocytes is regulated by the
ial ane p ial through control of ATP synthesis. Creatine (Cr) is
involved in energy pr ion and its ph ‘ylated derivative acts as an energy (ATP)
shuttle system between the inner mitochondria and the cytosol. Using MTT test, we have
found that myelin basic protein (MIBP) enhance mitochondrial succinate dehydrogenase
activity, which apparently reflect early hyperpolarization of mitochondrial membranes and
decrease the production of nitric oxide (NO) by Jurkat cells. The CREB activity also
increases under action of MBP, whereas the activity of another transcription factor — ATF-2
does not change. Creatine decreases the activity of succinate dehydrogenase and increases
the synthesis of NO to the constitutional levels. Our study suggests that Cr restored redox
imbalance of Jurkat cells induced by MBP.

Key words: human Jurkat cells, creatine, redox, myelin basic protein, energy

Multiple sclerosis (MS) is a chronic inflammatory disease of the central nervous
system white matter. The CD4" T-cells discovered in inflammatory plaques are known to
recognize a number of myelin and non-myelin antigens associated with the pathogenesis
of MS [4]. These cells stimulate production of proinflammatory cytokines and cause in-
flammatory response with an expansion of second wave of the T-cell within the nervous
system, and recruitment of macrophages and antibody infiltration through opening of the
blood-brain barrier. Stimulation of T-cell apoptosis by anti-inflammatory steroids is most
effective current therapies of MS [1]. Myelin basic protein is one of the most important
components of the central nervous system (CNS). The MBP binds to negatively charged
lipids on the cytosolic surface of oligodendrocytes and is believed to be responsible for
adhesion of these surfaces in the multilayered myelin sheath. The MBP is thought to be
involved in the pathogenesis of MS and other neurological disorders.

Activation, proliferation or programmed cell death of T lymphocytes is regulated by the
mitochondrial transmembrane potential through the control of ATP synthesis, production of
reactive oxygen species (ROS), and release of cell death-inducing factors. T-cell activation-
induced mitochondrial hyperpolarization is mediated by ROS- and Ca’-dependent NO
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production, which finally results in apoptosis [5]. High-energy phosphate metaboli
critical role in the progression of many diseases, and compounds that increase the cell energy
reserve are suggested to be protective. Creatine (Cr) is involved in energy production and its
phosphorylated derivative (PCr) acts as an energy (ATP) shuttle system between the inner
mitochondria and the cytosol, connecting the sites of energy production with the sites of energy
consumption in the cell [6]. It has been shown that Cr increases the respiratory rate of
mitochondria and has protective effects against damage in various cells.

MATERIAL AND METHODS

Jurkat cell culture. The human Jurkat T cell line (clone E6-1) were obtained from the
American Type Culture Collection (Manassas, VA). Cells were maintained in RPMI 1640
medium (Sigma) supplemented with 10% FBS (Sigma), 2 mM L-glutamine (Life
Technologies), and 10 pg/ml gentamicin (Life Technologies). Cells were grown at 37°C
in a humidified atmosphere containing 5% CO,. Cells were passaged three times weekly
and maintained at a density between 0.2 and 1 x 10° cells/ml. Cells used for all
experiments were in logarithmic growth phase, and the medium used for experiments had
the same constituents as that used for cell passage, unless otherwise indicated.

MTT reduction cell viability assay. Experiments were performed using glia/neurons
and Jurkat cells cultured in 96-well plates. The effects of MBP (0.1 mg/ml) or creatine
(1 mM) on cell viability was assessed by a colorimetric assay based on the cleavage of 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) into a blue-colored
formazan product by mitochondrial succinate dehydrogenase. Additions were made
directly to the culture medium for 3 hr. Cells then were washed twice with HEPES-
buffered incubation medium (HBM) (140 mM NaCl, 5 mM KCI, 5 mM NaHCO;,
1.1 mM MgCl,, 1.2 CaCl,, 5.5 mM glucose and 20 mM HEPES, pH 7.4) and incubated
for 45 min at 37°C in HBM containing MTT (0.5 mg/ml). After this period, the HBM
was carefully removed, and the blue formazan product was solubilized in 300 pl of 100%
dimethyl sulfoxide. The absorbance of each well was read at 570 nm.

Assay for NO synthesis. Synthesis of NO was determined by assay of culture
supernatants for nitrite. Briefly, 300 pl of culture supernatant was allowed to react with
100 pl of 10% Griess reagent and 2.6 ml deionized water, and incubated at room
temperature for 30 min. The optical density of the samples was measured spectro-
photometrically at 548 nm. Fresh culture medium served as the blank in all experiments.

CREB and ATF-2 transcription activities were determined by BD Mercury Trans-
factor Kit (Clontech) according to the manufacturer’s protocol.

RESULTS AND DISCUSSION

Using MTT-tests, we have found that addition of MBP to the culture medium
stimulates proliferation of Jurkat cells. This stimulation diminished in the presence of Cr,
ing that normalization of high: gy phosphate metabolism cause reduction of
proliferation (Fig. 1A). The MBP, on the contrary, decreased the production of NO by
Jurkat cells, while combined addition of Cr and MBP restored the rate of synthesis of
nitric oxide (Fig. 1B).
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Fig. 1.  Effect of creatine and MBP on dehyd (: i dehydrogenase)

activity (A) and nitrite production (B) by Jurkat cells.

The transcription factor cAMP response element-binding protein (CREB) is a
potential target of ROS, and controls Bcl-2 levels and respectively viability of lymphoid
cells [7]. The ROS inactivation of CREB occurs in activated T cells and is responsible for
the decrease in Bcl-2, that may play a role in the downregulation of Bcl-2 and in sub-
sequent sensitivity of T cells to apoptosis [2]. We found that MBP increase the activity of
CREB and creatine does not change the DNA-binding activity of this transcription fac-
tors. These results suggest that enhancement of mobilization of ATP by creatine / creatine
kinase systems increase CREB activity accompanying with viability of Jurkat cells.

The ATF proteins (ATF-2, ATF-3/LRF1, ATFa, and B-ATF-2) are members of the
AP-1 family of leucine zipper transcription factors and can form DNA-binding homo-
dimers or heterodimers with other family members such as JunD, c-Fos, and c-Jun. AP-1
mediates gene regulation in response to many extracellular stimuli and thereby regulates
various cellular responses, such as proliferation, differentiation, cell survival, and
apoptosis [3]. We found that sensitization of Jurkat cell by MBP does not change the ac-
tivity of ATF-2, but the binding ATF-2 to DNA increase in the presence of Cr (Fig 2B).
The obtained results suggest that ATF-2 does not participate in the MBP-induced increase
of viability of cells.

The signaling networks that mediate activation, proliferation, or programmed cell
death of T lymphocytes are dependent on complex redox and metabolic pathways. The
IP3 formed after activation of T lymphocytes binds to its receptors in the endoplasmic
reticulum, openmg Ca® channels that release Ca®* to the cytosol. Sustained increase of
intracellular Ca’" levels mediates coupling of ATP production to metabolic need during T
cell activation and activate various enzymes, including NOS. The formed NO further
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reacts with cytochrome oxidase, increases the mitochondrial productlon of superoxide
anion (0;), and depending on mitochondrial Mn-superoxide dismutase levels, the
varying amounts of hydrogen peroxide (H,O,). These changes accompanied by mito-
chondrial hyperpolarization, which has emerged as a critical, early, and reversible
checkpoint associated with both T cell activation and apoptosis [5].
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Fig.2.  Effect of creatine and MBP on CREB (A) and ATF-2 (B) transcription activities.

The MBP has a common determinant with CD3 and like anti-CD3 can induce pro-
liferation of T-Cell [8]. We found that MBP increase the survival of Jurkat cells (data not
shown) and this activation accompamed by reductlon in synthesis of NO. Using MTT test
(formazan dehydrogenase based i of hondrial i dehydrogenase ac-
tivity), we demonstrate that MBP enhance mitochondrial succinate dehydrogenase ac-
tivity, which apparently reflect yearly hyperpolarization of mitochondrial membranes.
The CREB activity also increases under action of MBP, whereas the activity of another
transcription factor — ATF-2 does not change. Besides, our studies shown that creatine
decrease the activity of succinate dehydrogenase (MTT test) suggesting that in this case
mitochondrial oxidative metabolism is normalized. These alterations are accompanied by
increase the synthesis of NO to the constitutional levels implying that creatine restored
redox balance of Jurkat cells.
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KPEATHH HOPMAJIM3YET HAPYIIEHMSA B PEJOKC CUCTEME KJIETOK
JURKAT, HHIYIIUPOBAHHBIE OCHOBHBIM BEJIKOM MUEJIMHA

b. Muuxaose, J. Mukenaose

Hncrutyt dusnonornn nm U.C. Bepuramsunu Axanemun Hayk I'pysuu, Tounncu

PE3IOME
AxTuBaims, nponuq;epaum u anonro3 T- TOB peryJupy MHTO-
ro M MH bio cuHTesa ATP. Kpeatun u ero

doprup p TPE/ICTABIIAIOT COGOH COCAMHEHH, YHaCTBYIONIIE B Mepepac-
TpeIeNIeHHH SHEPTeTHYECKHX PECyp MEKIY MH MH UL C wucnomb-
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3oBanneM MTT-Tecta HaMu GBUIO MOKa3aHO, YTO OCHOBHOI Genok Muennna (OBM) ycunuBaer
CYKUMHATJICTHPTeHA3HYIO aKTHBHOCTh M CHIDKAET MPOXYKUHMIO OKCHIA a30Ta B KIETKAX JIMHHH
Jurkat. ITox nmeiictBueM OBM moBbImAETCA TAaKkKe AKTHBHOCTh TPAHCKPHIILMOHHOrO (akropa
CREB, Torza kak akTHBHOCTb (pakTopa T ATF-2 ve Kpeatun cHmkaeT
CYKIIWHATCTHAPOreHa3Hyl0 aKTHBHOCTh M YCHIMBAET CHHTE3 OKCHJA a30Ta O KOHCTHTYLMOH-
HOro ypoBHs. [TonyyeHHbIE TaHHbIE CBHIETENLCTBYIOT O TOM, YTO KpeaTuH Hopmanusyer OBM-
MHJIyIMPOBAHHbIE HAPYIICHUs PEIOKC CHCTEMBI KIETOK kUM Jurkat.
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TIPUMEHEHUE NEP®TOPOPTAHMYECKHAX COEAMHEHUIA
TIPA XUPYPTHYECKOM JIEYEHWHA JIFOKCUPOBAHOI'O
XPYCTAJIMKA B IIOJTOCTH CTEKJIOBHTHOT'O TEJIA

H. Kaprawaose, I. Tegsaose, H. bepaose

T'py3uHckas rocyapcTBenHas MeMIMHCKas Akanemus, Toumucu

PE3IOME

4 B TOJIOCTH C '0 TE€JIa U COMYTCTBYIOLIHE €MY OCJIOXKHEHHS,
p p p L HHL

Hccnenopano 32 mauueHTa ¢ yKa3aHHOM NaToJOrHel, KOTOPIM ObLIO MPOBENEHO XHPYPru-
YecKoe JIeYeHHe: U3 HHX, B 19 CiydasX y NalUMeHTOB OGHApYKHMIach JIOKCALMsA XPyCTanuKa, a y
OCTalbHBIX 13 — OCNIOXKHEHHE C OTCIIOGHUEM CEeTYaTKHU.

MeTon XMpYprHYECCKOTO JieueHHs, pa3paboTaHHblii HaMH, SBNIACTCA MEHee TPaBMaTHHBIM,
6onee 3PeKTUBHEIM U B TeYEHHE 0 mepuosa 1aeT b TIOJYYHTD
BBICOKHI{ BU3yaNbHbIif pe3ybTar.

USE OF PERFTORORGANIC COMPOUND IN SURGICAL TREATMENT OF
LUXATED LENS IN THE VITREAL BODY CAVITY

N. Karkashadze G. Tevzadze, I Beradze
Georgian State Medical Academy, Tbilisi

SUMMARY

Luxation of the lens in the cavity of vitreal body and n‘,s concomitant complications represent
one of the most serious p; of the modern ophthall

Total of 32 patients w1th above pathology were treated surglcally among these, luxation of the
lens was revealed in 19 patients, and in other 13 cases — luxation of the lens was complicated with
detachment of the retina.

The surgical treatment method developed by us is a less traumatic, more effective, and in the
postoperative period results in a possibility to reach the high visual result.
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MECTHBIII KPOBOTOK B ITPO3PAYHOM ITEPEI'OPOJIKE KPBIC
HA HAYAJIBHO CTAJINA PABBUTHUSA HH®OPMALMOHHOMI
TATOJIOTMH ITIOBEAEHUS

H. K 0se, M. HeGuep LT 0se, H. Ep H. Munun

P

HncrutyT Gusnonornu um. U.C. Bepurauwsiunu Akazemun Hayk I'pysuu, T6unucu

PE3IOME
Meronom 0 KJIMpeHca MECTHOTO Kp! B MpO3par me-
perop KpbIC, Ha i cramm HHG TATOJIOTHH PMHD ITOH
CTajH oc; TyTeM Kp KOTOpOE pa3BuBa-
JI0Ch TPH Kpar p peaxuwii (15-18 Heli, HempsMOli METOZ, Bpe-

Mst OTCPOUKH 2-3 C), NP JeUIIMTE MEKCUTHATLHOTO HHTEpBaIa (30 ©) 1 BBICOKO} TIHILIEBO MOTHBALIH.

TlokasaHo y MECTHOTO Kp B TIPO3P: perop: KPBIC Ha i cTagun
[1aTOJIOTHH, B OTJIHYKE OT 10 -aeTcsl, UT0 CTajus pasBUTHS
[ATONIOTHH AKTHBHPYET JIMMOUYECKHE CTPYKTYpbI, B TOM UHCIIE MPO3PAIHYIO MEPErOPOIKY, HTO CllelyeT
paccMaTpHBAaTh, KAK OJHIMM M3 MPOABJICHAN caMOperyJISILIMOHHOMN (yHKLIM MO3ra.

THE LOCAL CEREBRAL BLOOD FLOW IN RAT SEPTUM DURING THE
INITIAL STAGE OF THE INFORMATIONAL PATHOLOGY OF BEHAVIOR

I Kvachakidze, M. Nebieridze, L. Gumberidze, I Erkomaishvili, N. Pipia

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The changes in local cerebral blood flow (LCBF) in the septum of rats, being under initial stage of
informational pathology of behavior (IPB), were studied by means of hydrogen clearance technique. The
initial stage of IPB was induced by the negative emotional stress developed during the short period of
delayed reactions testing (indirect variant, 2-3 s delay, 15-18 experimental days) under conditions of time
shortage between the signals (30 s) and the existence of high level of motivation.

A significant increase of the septal blood flow level was observed in the experimental group
but not in the control group of animals. It is supposed that this alteration of the LCBF may be
called forth by the strengthening of septal functional activity as a result of short time negative
emotional stress, thus being a form of the cerebral self-regulation activity.
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BJIMSTHUE MUJA30JTAMA (TUITHOBEJI) HA ITIOBEJAEHHUE KPBIC

T. Kyp ze, M. /I M. ITpyuose, M. Y
H. Keauaose, I. Bexan

TOunucckuii rocyJapcTBEHHBIH MeIMUMHCKHI yHMBepcHTeT; [ OCyJapcTBeHHas MeJu-
uuHcKas akanemus ['pysuu, Toumucu

PE3IOME

Ha Genbix GecriopoiHbIX Kpbicax-camuax usydeH 3¢QeKkT NMpoM3BOAHOrO GeH30AMa3enuHOB,

munazonama (CunHOBeN) Ha OGILYIO JBHraTeNbHYI0 aKTHBHOCTb W SMOLMOHAIIBHOE MOBEJEHHE.

i npenapar, B 0,5M1 HYECKOTO PacTBOpa JaBANCs JKHBOTHBIM

per 0s, B pasnuanbix p03ax (0,6; 1,2; 2,5; 5,0 Mr/kr) 1 uepes 15 munyT no wkane [lumoama u ap.

[5] mpoBomumM OUEHKY WX JBMraTeNbHOW AKTHBHOCTH. HecMOTps He HEKOTOpbIC CHBHTH,

HMEIOLIHE MECTO MpH peaiu3aluy MOBEACHYECKHUX aKTOB, B LIEJIOM, NMOBEAEHYECKAs aKTHBHOCTH
JKMBOTHBIX GbLIa COXpaHEeHa.

B cnenylomeﬁ CEpHH OMNBITOB METONOM MAaCCHBHOIO u3Geranus H3y4alnu SMOLMOHANIBHOE MO~
BEJIEHHE: KpbICa B CBETIIYIO Kamepsl, GHCTPO nepeme-
1@ETCA B TEMHYIO, [Ie Moy CHJIBHOE JJIEKTP! KOTOpOE BBIHYXKJIACT ee
BEPHYTHCA B CBETJIbIH OTCeK. KOHTPOJBHBIE XXMBOTHBIE B TeueHHe 2452 mueil mocie MeKTpo-
pasfipa)k€HHs MNMpH MOCajJKe B CBETJIOC OTACJICHHE He nepeﬁemnu B TeMHbIH OTCEK, YTO CBHU-
ZIETENBCTBOBANO O COXPAHEHHH SMOLMOHAIBHOM Peakiu CTpaxa (JI0roCpouHas mamsTh). JKu-
BOTHBIE, y 2,5 mr/kr HECMOTDS Ha 3JIEKTp! noiy-
YeHHOE B TEMHOM OTCEKe, YK€ Yepe3 JBa 4aca NepeMeIlaiuch B TeMHbIH OTcek, HO yepe3 24 yaca —
OHH OCTaBAJIUCh B CBETJIOM OTJACJICHHUH. Hano JAyMaTh, YTO MHa30JlaM BPEMEHHO MOJAaBWJI peak-
LHIO CTpaxa, XOTs NaMATHBIN clie/l ObII COXpaHeH.

Tlon neficTBMEM MOBBIICHHON 10351 (SMI/KT) MHIa30aMa, SMOLHMOHANbHAs PeaKLus CTpaxa
BoOGIe He BhpaGoTanach. Ilocie/Hee yKa3biBacT Ha TO, YTO MPENapaT MPOABIAET HE TOJNLKO
CelaTMBHOE, HO M aHAJIbIeTHYECKOe zeiictBre. B atHx YCIOBHAX MHJa30JiaM, BUAMMO, KakK cela-
THBHOE CPEACTBO, TOPMO3UT TMMOTAJaMH4YECKHE LEHTPbl CTPaxa, a KaK aHaJIbIeTHK — CHWXaeT
BO30YXMMOCTh HOLMUETITHBHON CHCTEMbI H/HIIM 3aITyCKaeT aHTHHOLMLEeNTHBHYIo cuctemy LIHC.
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INFLUENCE OF MIDAZOLAM (HYPNOVEL) ON BEHAVIOR OF THE RATS

T. Kurtsikidze, M. Lominadze, M. Pruidze, N. Chipashvili,
I Kvachadze, G. Bekaya

Thilisi State Medical University; Georgian State Medical Academy, Tbilisi

SUMMARY

Influence of sedative drug — midazolam, on motor avtivity and emotional behavior has been
studied in adult outbred albino rats. Midazolam at different doses (0.6, 1.2, 2.5, 5.0 mg/kg)
dissolevd in 0.5 ml saline, was administered to animals orally.

Notwi ing some ions in the behavioral acts, motor activity was well preserved in
the animals ing the drug inistration. Motor activity was judged according to the
Shimoyama et al. scale [5]. Impact of midazolam on the emotional behavior was assessed in the
step-through passive avoidance test. Low doses of midazolam briefly attenuated the fear reactions,
which were fully restored after 24 hours.

Midazolam at a dose of 5.0 mg/kg completely abolished emotional reactions of the animals —
no passive id was elab d. It is that midazolam has both sedative and
analgesic properties.




bog. 89636, dgow. 35367, bg®. doogn. A, 2004, ¢.30, NeS. 1SSN-0321-1665
Hssectust AH I'py3un, cep. 6uon. A, 2004, .30, Ne 5.
Proc. Georgian Acad. Sci., Biol. Ser. A, 2004, vol. 30, No. 5.

CTPYKTYPHBIE OCOBEHHOCTH

©®OPMEHHEBIX 3JIEMEHTOB KPOBH V¥ 3/I0POBBIX JETEI-
CIIOPTCMEHOB (1OHHOPOB) /IO ¥ IIOCJIE IPUMEHEHUST
IPY3UHCKOWM U IIEBOW TOBABKH “ATINBAT”

I 4 X JT i

‘P

I'pysuHCKas roCyapCTBEHHAs MeMLMHCKas AKkaiemus, Touucu

Tpursra 21.07.2004

H3ydeHa KpoOBb JeTei: P ). nob6aBka
AnuBuT. B3sTBI TPH Ipynmnbl CHOPTCMEHOB: Knaccnqemaﬂ Gopn6a, A310-10 M BOJIbHAsS
Gopb6a. MecenoBanbl pOPMEHHBIE IeMEHTBI KPOBH J10- H Yepe3 MecsiLl 110cJie npHeMa Anu-
BHTa B MEPHOJ HX TPeHMPOBOK. IT0KA3aHO MOOKHTEIBHOE BINSIHHE IPY3HHCKON NHLIEBOH
106aBKkn Ha QopMenHble 31eMeHTb KpoBu. Haliieno pasmmume B JefcTBHM 106aBKH Ha
KpPOBB B 3aBHCHMOCTH OT BH/a criopra.

KnioueBble c;10Ba: (OPMEHHbIE JIEMEHTb KPOBH, ANHMBHT, (GU3NYECKas TPEHUPOBKA, JACTH-
CIIOPTCMEHBI, MOP(hOJIOTHs

TpoGiema MUTaHKs CTIOPTCMEHOB (FOHHOPOB) HAXO/IUT CBOE OTPKEHHE BO MHOTHX MO-
Horpadusx u pykosozcTBax. Cioia MOryT GBITh OTHECEHbI paGoThl psizia aBTopos [1-4].

Llenbi0 HceeoBaHus SBIIOCH H3ydeHue obuiel opMysbl KPOBH AeTeH — IOHBIX
CTIOPTCMEHOB (IOHHOPOB) [0 U 10C/IE MPUHSATHS TPy3MHCKO MUILEBOH 106aBKH AMUBHT.
ATNMBUT NPUHUMAJICS IOHMOPAMH B TeUeHHe OJHOro Mecsuia. [lepudepryeckas KpoBb HC-
crieoBanach Kak [0 MPUHATHS ANMBUTA, TAK M TMOC/IE OKOHYAHHS €ro MPUHSTHS, T.e.
yepes O/IMH MeCALL 1ocsie MpueMa ATUBUTA.

MATEPHAJI U METOABI

HcenenioBabl TPU TPyYIINbl CHIOPTCMEHOB (Kaccuueckas Gops6a, A310-10, BONbHAA
6Gope6a). Beero obenenosano 60 yenoBek. B ka)10M KOHKPETHOM ciydae KpoBb Gpasiach
W3 maiblia, JeNand Masok Ha MPeIMETHOM CTekie M rmocie (uKcauum W COOTBeT-
CTBYIOLIEH OKpackH, (POPMEHHBIE 3JIEMEHTbI KPOBH MONCYMTHIBAIACH C MOMOLIBIO CBE-
TOBOTO MHMKPOCKONA. BBUIH MCCIIEI0BaHbI CHIE/yIONIME T0Ka3aTeNu: reMoriobuH, dap-
GeH-uHeke, obluee KOJIMYECTBO SPUTPOLHUTOB, oOliiee KONMYECTBO JIEHKOLMTOB, YHCIIO0
CErMEHTHO-S/IEpHBIX HEHTPO(UIOB, YHCIO TMANOYKO-AJEPHBIX HEHTPOPUIOB, HHCIO
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303MHO(HIIOB, YHCIIO dunos, umcno ) TOB, YHCIO MOHOLMTOB, POD. Iud-

PpOBBI€E MOKa3aTeH GbUTH 06paboTaHb! Ha KOMIIBIOTEpE, 10 CTHIONEHTY.

PE3YJIbTATHI M UX OBCY)XXIEHUE

Kak mokaszanu HaGmonenus, HauGojiee BBICOKME MOKa3aTeM TeMOMIOOMHA Uis
JOHHOPOB, 3aHMMAIOIIMXCS KJIACCHYECKOH GOpbOOi, 10 MPUHATHS ANHBHTA COCTABHIIH
167 YE, a waubonee uuskue — 134 VE. AHaJOrHYHbIE BBICOKME MOKA3aTeNH ObLIM
TOJTy4eHbl /I FOHHOPOB, 3aHMMaromuxcs a3t0-10 (167 VE), nauGonee nuskue — 134 VE.
VYV IOHMOPOB, 3aHMMAIOIMXCSA BOJBHOM GOpbOOM, Haubomee BHICOKHME IOKA3aTEIH
coctaBunu 160 VE, a nauGonee nuskue — 128 VE. Ilpuem rpy3uHCKO# MHIeBO#
1106aBKH ATHMBHT MPHBEI K POCTY MOKa3aTeNell reMOrjio0HHa y IOHHOPOB. JIis IOHBIX
crop 0B DUIHXCS KJ ot 6oppOOA, MOKasaTean reMoriobuHa co-
crapunu — 140-172 VE, ans 10HMOpOB, 3aHMMAIOIIMXCS A3I0-[0 TOKA3aTeNd eMo-
riobuHa Takke coctaBunn 140-170 VE, a ais 10HHOPOB, 3aHUMAIOLIMXCS BOJIBHOM
6ops00id, MokazaTenu reMorobuna cocrapumu 129-162 VE.

AHasioruyHble JaHHbIe B OTHOLIEHHE BH/IOB CIOPTA GBLIM MOJYYEHbI H CO CTOPOHBI
ob1ero KonuuecTa 3pUTPOLUTOB. O6liee KOMMYECTBO IPHUTPOLMTOB y IOHHOPOB, 3a-
HUMAIOLIMXCsl KJIaCCHYecKoi GopbOoi, no mpuema AmmBura cocraBwio 4,39-5,03%,
TOr/ia KaK MocjIe ero MPHHATHS 9TH MoKa3aTenu 6butu 4,45-5,63%. Jletu, 3aHUMaroLuecs
J1310-710, 10 ipYeMa ANMBUTA MMENU CIEYIOUIME NI0KA3aTeN B OTHOLIEHHE KOMYECTBA
aputpolmToB — 4,27-4,83%; mnocne mpunatus AmuButa — 4,89-4,99%. Uto Kacaercs
IOHMOPOB, 3aHHMAIOIIMXCS BOJBHOM GOpBGOM, 10 MPUHATHA ATMBHTA MOKasaTelu 00-
LIEro KONMHYECTBA SPUTPOLMTOB COCTaBUIM — 4,26-4,97%, a mocie MPUHATHA OTMe-
YeHHOM MuLIeBOi 106aBku — 4,27-5,06%.

TlonyueHHble HAMH JaHHbIE FOBOPAT HE TOJIBKO 00 OMpE/IeIeHHOM 3HAYMMOCTH Ipy-
3MHCKOH MHIIEBOH 106aBKH, HO U O 3HAYMMOCTH CaMOTO BMJA CIOPTa MpH €€ TpHeMe.
HabmionieHns MOKa3biBAIOT, YTO KJaccHyeckas 60pb0a M 1310-10 CHiIbHEe OTBEYaloT Ha
NpHeM mperapata ANWBHMTAa, 4YeM BOJIbHas Gopbba, YTO MOKHO ObITh, CBA3aHO C
SHEPreTHYECKHMH 3aTPaTaMH, KOTOpbie TPeBYIOTCS OT CIOPTCMEHOB MPH HX TPEHHPOBKE.

Yro KacaeTcsi JIGMKOLIMTOB, TO 3[€Ch, JUIMTENbHbIN (MeCAuHbI) mpuemM AmnMBHTA
pasNuYHO MPOSB/SET cBoe AeiicTBre. Tak, mpy Kiaccuueckoi 6opsle, 10 Hayana npueMa
MOJJIATOpA, YHCIIO JEHKOLMTOB COCTaBUIO 4,5-8,8 ThICAY, MPH 1310-10 OHO COCTABHIIO
4,5-9,5 ThicaY, a npu BosbHON Gopble — 4,6-7,7 Thicsd. IIpuemM MOIYISTOpa MPUBOLMT K
POCTY uMC/Ia JIEHKOLHMTOB, OCOGEHHO MHTEHCHBHO NMPH N310-10 M MpPH KJIACCHYECKOH
6Gopsbe (mpu a310-10 — 7,5-10,8 Thic., npu ki1accuueckon Gopsde — 5,7-10,4 Tric.). Ipu-
MeHeHHe AMNMBHTA B CiTyyae BOJBHOM GOphOBI MPUBOMMT JHMIIb K HE3HAUHTENLHOMY
pocty umcna jeiikouuToB — 6,0-9,0 Thic. HeomHOpomHbI poOCT wuucia JeHKOLMTOB
YKa3biBaeT Ha TO, YTO 3aUIMTHBIC MPOSBIEHHS C TOMOLIBIO ATMBHTA YCHIMBAIOTCS
HeoZHOPoAHO. OHHM XOPOUIO MpPeACTaBieHbI MpH A3I0-/10, ciiabee — MPH KIACCHUECKOH
Gopbbe, a 3aTeM yke — MpH BONBHON. AHANOrHYHbIE JaHHbe ObLIM MOTYuEeHbl H CO
CTOPOHBI HEUTPO(HIIOB, YHCIIO KOTOPHIX 3HAYUTENBHO BO3PACTAIO MOCHE MpUeMa Anu-
BHTa B TeueHUe Mecsua. Tak, IeTH, 3aHUMAIOLIMECs KIaCCHYeCKOH GOpbGOH, umeny npu
nozcyere 34-70% HeHTpoduIOB, a mocne MpUHATHA mpemapata — 53,5-76% enuHMIl
Helirpoduios. Jletn, 3aHUMAaroLIMecs A30-10, uMenu 47,5-69% Heitpoduios, a nocne
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npueMa ATMBHTA B TeYeHHE MECsLla YHCIO HEHTPOGHIOB COCTAaBMIO S5- 71%. Toka-

3aTeN NIPU 3aHATHSAX BOJILHON 60pbOO 10 Hauasia MpHeMa npernapaTa cocTaBuiu — 37,5-
67, a ocie mpuema npenapata — 56-73%.

YeTKHe W3MEHEHHs], MMEIOLIHE MECTO CO CTOPOHBI IPaHyJIOLMTOB, CO CTOPOHbI arpa-
HYJIOLMTOB TaKXKe MHTEHCHBHBI. Tak, B CIly4asX KiaccHueckoi GopbObl, TMMAOLMTE co-
crasunu 28-40,5% no Havyaia npuema AnuBuTa, a mocie npuema — 30-48%. Jletw, 3a-
HMMAIOLLMECs [I3I0-110, /IO NpremMa AnmsHTa uMenn 24-40%, a mocie ero npuema — 29-49%.
BosbHas 6opsba aana cieyromue rnokasarenu — 21-42% z10 npuema, a nocine — 22-48%.

Yucno MOHOLMTOB COCTABIIIO JI0 Npuema AnuBuTa (KiIaccudeckas 6ops6a) — 7-11%,
a nocie npuema Anusuta — 8-15%. Jlisi A310-10 9TH N0OKa3aTenu coctaBuiu 4-8% 1o, u
4-11% — nocne npuema Anwsuta. Jis BONBHOH GopbOBI, 10 MpHema AMMBHUTA YHCIIO
MOHOLMTOB cOCTaBuIO 2-10%, a mocyie mpuema — 3-12%.

Yro kacaercs POD, To u1s KIaccHueckoit 60peOEI, 10 NpreMa ATHBATA COCTABHIIO 2-
10%, a mocne npuema — 5-19%. J{1s A310-10 GbLIM MOMYyYEHBI CIEAYIOLIME TIOKA3aTeN:
70 mpuema nperapata — 2-18%, a mocie mpuema — 3-9%. Jlns BOnbHOH GopbGBI 10
npuema Anusuta — 2-10%, a nocsie npuema — 3-10%.

AHau3 Halero MaTepuaia IMoKasajl, YTO HW3yueHHe (POPMEHHBIX JEMEHTOB KPOBH
PYTHHHBIM METOOM, C Y4ETOM BHJA CIIOPTa BBIABWJI, 4TO Kiaccuyeckas Gopbba u a3to-
JI0 BBI3BIBAIOT HAMOOJbIINE M3MEHEHHs CO CTOPOHbI MOP(OJOrMYECKHX MOKasaTeseH
(opMeHHBIX d1eMeHTOB KpoBH. [Ipu BO/IBHOI GOprGe U3MEHEHHs KacaloTCs MaTepHaa,
TOJIy4eHHOr0 Kak /10, TaK M rocjie npuema Amnusuta. HeGe3bIHTEpeCHO OTMETHTb, YTO
NpH KIIacCHYeckor GopbOe M J310-10 OCOGEHHO CHIIbHbIE W3MEHEHHs BbISBHIMCH CO
CTOPOHBI TeMOIJIOOHHA, SPHTPOLIMTOB W HEHTPO(HIOB. H3MEHEHHS CO CTOPOHBI JIMM-
(HOLMTOB 1 MOHOLUTOB GbLTH MeHee 3HaUMMbIMH. HeoTHOpO/IHAs 3aMHTEPECOBAHHOCTD B
CTPYKTYPHOM OTHOLICHHH, OYEBH/IHO, CBA3aHA TAKXKE C BUIOM CIIOPTa.
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STRUCTURAL PECULIARITIES OF BLOOD CELLS
IN HEALTHY SPORTSMEN-CHILDREN (JUNIORS) BEFORE AND AFTER
THE APPLICATION OF GEORGIAN NUTRITIONAL ADDITION “APIVIT”

G. Chakhunashvili, Kh. Lasareishvili
Georgian State Medical Academy, Tbilisi

SUMMARY

The blood of sportsmen-children taking nutritional addition Apivit has been studied. Three
groups of sportsmen were examined: classical wrestling, ju-do and free-style wrestling. Blood
cells were studied before and one month after administration of Apivit within the period of their
physical training. A positive effect of Georgian nutritional addition Apivit on blood cells has been
shown. A difference of the preparation action on the blood was found out in dependence of sport type.
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BJIMSTHUE TIOBPEK/IEHHSI IIPO3PAYHON NEPETOPOJIKI
HA HOBE/IEHME KPBIC C PA3JIMYHOM BPOXKIEHHON AKTHB-
HOCTBIO, HA IIPHIIOHSITOM KPECTOOBPA3HOM JIABUPHHTE

M. Yxemuanu, A. Kopenu
Wnctutyr dusuonorun um. U.C. Beputamsuim Akagemun Hayk I'py3un, Tounucu

PE3IOME

B paGoTe npoaHanM3MpOBaHO BIMAHME PasIHYHBIX BPOXKIEHHBIX THIIOB AKTHBHOCTH Ha MO-
BE/ICHHE JKMBOTHBIX Ha NPUTIONHATOM KPeCTOOGPa3HOM JaGHPHHTE, KaK y MHTAKTHBIX KpbIC, TaK 1

Y TeX, KOTOpbIM p SPO MPO3P: PErop: RE TecTa
TlopconTa (nmprHy auTeNLHOE ) JKHBOTHBIX p I B MOATPYNNb! “aKTHBHBIX” 1
) nf 6buTH TIp! K JKHBOTHBIM C BPOXIEHHOI (3HIOTEHHOI) ne-
npeccueil. [lanee KHBOTHbIE Ha TOM Kp! nabupuuTe,
KOTOpBIH CUMTAETCS BIONHE aJEeKBATHBIM pHOOp s T TH. B
KOHLE OMBITOB, Y YaCTH XHBOTHBIX SNIEKTPOJUTHYECKHU NMOBPEKAANN MeaNaNbHOE A0po npospay-
HOM TNIEPEropoaKu M, Mocije MnoaHoro '0 BBl Hx BHOBb
TIPOBEPAIOCh Ha KPECTOO6Pa3HOM J1aGupuHTe.

Onbitamu YTO MPAMOi MEXJy BPOKAEHHOH MACCHBHOCTBIO M Tpe-
BOXHOCTBIO, nubo MEXY aKTUBHOCTBIO U T ‘b0, HET, YTO T Ha HaJIM4ue pas-
JIMYHBIX H T u. TToBp PO3p: TIEPETOPOIIKH B
PABHOH CTeNeHH YMEHBINANO TPEBOXKHOCT y OGOMX THIOB JKHBOTHBIX. TlonyyeHHbie NaHHble

TIoATBEp p B3[JIAN HA P B OCHOBE 1ie-
TIPECCHH U TPEBOKHOCTH.
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INFLUENCE OF THE SEPTAL LESION ON BEHAVIOR OF THE RATS’
WITH DIFFERENT INHERENT ACTIVITY ON THE ELEVATED PLUS-MAZE

M. Chkhetiani, A. Koreli

L. Beriatashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The work deals with influences of various inherent emotional states on behavior of the outbred
Wistar rats on the elevated plus-maze. These behaviors are analyzed in both intact animals and in
those with electrolytically damaged seprum pellucidum. With an aid of Porsolt’s test (forced
swimming) the animals were conditionally divided into “active” and “passive® subgroups. The
latter were considered as having inherent (endogenous) depressive traits. At the further stage of
experiments the active and passive animals were assessed on the elevated plus-maze, which is
believed to be a valid test-apparatus for anxiety evaluation. Finally, the medial nucleus of septum
pellucidum was destroyed in part of the animals and after complete post-surgery recovery their
behavior was reevaluated on the elevated plus-maze.

Experiments have shown that there is no direct correlation between high inborn activity and
anxiety or low inborn activity and anxiety. This points that the mechanisms of anxiety and
depression are different. Destruction of the seprum decreased anxiety in both types of the animals.
The results obtained hence confirm the popular notion that anxiety and depression are basically
different events.
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sfgMomos, O3 ©godmoldogho 96G9IBs@MIsM00l PAML sEaomo S>3l
Ubgomalbgs 6g0@mB@sbldogg@gmo Lobdgdol (amedsdsdgtagmo, pmasdo-
6g@y a0, J0bHsTobghaamo, LydmEmbydynmo ©s bby) Estrgags [4, 5, 38,
41, 67, 77 @s byl

30Lgd@BL, S3@gmgg, dmbs3g8gdo 080l Bglobgd, Gm3 @zodmaldog@o g6~
(39Bom™3>m00l 3ommpgbgbTo poGyggnm Amml medsTmdL  gbpmygba@o
®3000090 —  39B-964985m06900, @g0-9639Bo@0bgd0 ©s> P-gbmGRbyd0
[70, 76, 78].

3mbod@mbam gobogdo Fmmy@sgool dgmmeon bahggbgdes, Gm3 Go-
B0b036 3530966900, GMIWSLSG wEgbomo  IJmbpsm  zodmoalidogdo
96G9B>M35m05, H3obol omggam 9o6gdTo (mogsdaliBo, Fg0sh dodmgls
©5 6500bgdd0) podmoghgdgmos agzmbol gHomobsges, bomm oo bs-
bygodbgg@mgdol Jg@ddo (Bsm Fm@ol, LsGdgmal bggnmBo) — wodggo-
90900, 3oMSIEMBY6, M3 sEAgImo bgodmglodogho wsmmgyzgde ((36m-
3096930L  ©gaMES305, ALY ©s LoghEgBo ©ybm@agbdszs, dgblog-
G30L ©980G0H0) Fodmfggnmos peesmbol JgBsdmmobdol (33eomgdgdomn
[83:375%51%

206060 GogHromgeol  8603gbgmmds  @gadmolidogho  gbEgBSEM3smaols
3ommgbyHdo 9GO Esfgtomadon pobbomgmos dmme [mgddo psdmdagy-
6o, 58 3@m3mgdobswdo dodmgbogm, Bodmbomgon LEsdogddo [19, 24, 36, 53].

REJoLsMgol 06§gblogdsw  Bgolfsgmgds 35656930l Gmmo @gadmal-
30990 96398 M3>5000L 3smmygbgbBo. (36mBamas, @@3 @mGys60b0 omgo-
Lol Logdmol 8mBbgagdge LobEgdsdo dmbggo@omo dsbysbadol Fbmmemo
2-4%-L [14, 42, 43 ©> byl bmpo 33gmgg5@0l mbs3999d0l dobgpgon go —
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3-8%U [60]. 856356930l ©obs@hgbo bsfomo  m@ys60b0wsb, 930658 gbo,

2obogom@msh  gamse  addmogmgs, Lows3 ol dgdsGmdomos@nmo  gboo

bgrgos [54]. LobbmBo Bs6y5680L JmbEgbAGG0s 0bdEds 3Fgegy dg3s-

BoHob >ddog@ B30, Sbggy 3mLE3IIGOHYG0  30GMBOL AL, Ig3s-

GoHoms s (300MBo IR 35309603 T0 ©iEygbomos Ls@Fdn6m

JOOs30s  bobbmBo  Bs6aobydol  30b3gbAGSE0sLs ©> @3edmols gg@-

396G90L 5JBogmdsl Bm@als [22, 64, 71].

@30dol 9485G0bmdols  ©s  JmGEHYM-LobpgIgto  SbslimImbol  Fgd-
0bgg39ddo, 35656930L 3063I6EGE0 F3ggnGoR 0bGEYds Mdgol G3obols
JUegomBoa, gobboggm@gd00m 3o, dsbomyd 3363m0g3 0.

353609H-H9bmbs6lgmo  0doxobaol (MRI) dgommon 6shggbgdos, Gmd
306Mb00 EssgRIdPmo 35309680l PIgHILMBSL ddbamud asbymogdTo

2096036935 T1-Fobspmdol aadmbsbgmadols Logbogmols (T1-weighted images

signal) 303)06HgbbogGmds [9, 11, 28, 29, 44, 56, 64, 74l b logbogo

godengds podmfgggmo ogmlb @odoEgdol ©93mboGgdom, gsmE080G00 B0m,
dgeosbobom, BgEdgdmpmmdobom, 56 3sbpsbndom. 356356530l Lobstygdmmm

306539305 dmgmo Gogo Bogmomgdl:

L godmbosbo 353096900l sgdmglog@e  sbsgol  Bgbfogmon  wapp-
bogmos, Gmd 85656930l 3m636E@>30s F60Tghgmmgbawss gdbG@ogEo
05306 $gob3o, goblsgnm@gdom o, dsemowyddo [27, 32, 40, 59].

2. 08 353096gd0b Mozl HIobol J0LHMISNMEMH0 G 353 gE 300, Hrd-

@0dbo3  5296086dmws0 Tl-Frobspmdol MRI asdmbsbygmgdol Jo3ge-

06HbL0gAMBs, 6365b0s SLHBME0HIBOL olgmagy (33E0mgdgdo, Gmym-

G0 ©335boL0sMYdmos @godaoldog@o 9bEgBsEMIsmoobsmgals [29, 74].

235L056, (3bmggmgdby Po@omgdgmo gJu3g@Modghdgdom bohgybgdos, @@

JOmboggma per os dofmwgdgmo 3sbyob780m sbloGmdgdgmo 06§mI-

Logsgos  dobomy®  3obamogddo  ofgggl  bgodmpmool  godpow  yodm-

badge  (33momgogdl.  JghdmeE, 5@0603693>  SLEGME0IdL  0lgmagy

babosmol  ggmomgdgdo  (9xHgools 39X00% 3905,  dodmImbo@ogdols

R5b056905,  pEmomged@omgdol  3mbgdol  3039BHGMB0s,  FE0 M 960l

3503330l 5498795305 ©> 0.9), GEamGoE EsISbaLosMYdgmes wgad-

@oldogdo gb3gBsmm3smoolismgols [18, 52, 62, 63, 79]. SLEG®E0GId0l

G3momgdgoo  sefgdomos  3sbyo69dom  JBmbogamo  0bdmdlogsiool

B9RgacR MRG0 35309bBol dsmopnddai [75]

35030 T1-fmbowmdols MRI gs3mbsbamgdgdol 303g006G96Logemds

2096069350 GG 35@g6HIOYW 33935Dy BowaYgobog 353096698,

bomem s1g0o 3bon Lsgggdol dofmwgdol 3gFyagdol dgdmgp gl Logbsmo

Jogos [39, 45, 46]. (36m30@os, GmM3 35@gbBahgmo 43930l AML m@-

3°60b30, Jg@dow g0 Mogol B30bTo, dy3g0GE 0bMEYds Fsbasbydal

3063960530,

ot pbam0gdBo MRI T1-fmbomdol 3odmlisbymgdgdol Logbamols

303906G96LogHmds 50960869350 08 353096090, GMImMIdLe3 oY

bogo  sgm  smspomol Lobp@mdo (Alagill’s syndrome). gl Lobpdmdo

L

>



203500
3°30¥399mos >9Hmbmdg@o ©EMd0bsbG7G0 ©sBrggz0m ©s bolosmpgds
Joglpoboo, bopamol 06GMdg3sdyao  bopobs@ol 939500Lmdoo  ©s

Lobb@3o 3563569300 aobBromo Mmoo [16].

- TI-fobopmdol MRI  podmbabgmgdol  303g@06@gblonGmds bsbsbos 0d
B>@o@mgaegdols Bobomy@ 396309830, GMImgde3, FOMIomo  Jo@m-
3900056 308mIobaty,  babyBdmogow 39603000696 356356930 gd-
(389520 383G bg8mJdgrgdel s EsEpgbomo Ijmbpsm obgmogg 96398
@M35005 ©> JJliH@s30Hdopgmo 3Imgmabgdgdo, HBrym@IG Esskolos-
07098005 ©30d@olBogho gb3gBoEMIsmaolismgols [12, 49].

35635659800 ©Mby gobBromos 08 Gbmggmgdols bH®0s@dBo, @mmgdas
209mggbgdgmo  0y3bgh  @godmol  Jhmboghmo  @sbosbgdol, 3mOG Y-
LobHgdgmo Fg6Godgdol ©s bomgmol Lswobsmol @3bBAYJ300L  9du3g@o-
36¢ 9 Bmpgmgddo [47, 58, 59]. sy, dsgomoms, (30OMB06 ©s IMGBE -
335G IgbBoobo gommspggdol omorgddo 56306980l JM6GIEEMG0S
3>bBRoos, Fgbodsdobom, 27 ©s 57%-0m, bome jgwosh dotmgdo — 57 ©s
67%-00 [59].

bgdmnJdgmopsh 393030bs@g, bomgmos, Gmd 3339356005 @0l o@
2@Lgom3lL  aoblbgsggdgmo obdo 3Fge3y s  Jhmbogmmo 393500@gdols,

306mbol, 30GFP-lobEydnGo S6slE®Inbgdel ©s mgodmols Lbgs @o@-
303 ©> 3500 0563930 96393 35000l Jg8nbggggodo mogol Ggobols

Go2399% 9869030 35656930 Fo@do GomEgbmdon s@MMggdel Fgbobgo.

dogbgago s30bs, bBodow 333magemms 3065398980 g0l ©30690 MRI

3900R0n  pswpgbom 356356930l Embgls ©s ©30dgolidogho 963 gsmm-

350000, 6% 6930 m@my0n@ b033G™3g30L 3odmgaobgdol bo@molbl Bm@ol;,

J0Bgms300l Ybobgd, YOn0gA@nbsFobssmdwgams [29, 59, 64, 65, 74]. @ q0-

G3Gabols > MmboogHMGd0l [33] sb@om, slgmo YO00gONbSFobssmd-

2930 3m65393550L Jobgbos ol yodgdmgds, Gmd MRI 3gomwo 3obyo6930ls

dbomor dosbmmgdono 30b3IbG@s300L ©spagbols bodgomgdsls odmggs.
96> 5@060B6mL, @m8 MRI sbogmo Lf@sgo dgmmmol — oV Tl goé-

H0Bgds bsfommdcogo 0bgg@logmo swppgboo (T1 mapping with partial inversion

recovery — TAPIR) — 25309693000 Bgbfogmogmos @godmols g6Gg8smm3smoon

Rovgorgdgmo 11 3530g6Ho s 15 Lagmbe 3060. gl g ), MRI-

Ubgs 890m0g0msb  gos@gdon, bsBgomgdsls 0dmggs  Bgobols Lbgspslibgs

936g0F0  9g@m  babeoe  psbolsbpghml  3sbasbndol ©mbg.  ya@opmgds

3o8obgomgdmo ogm msgol Ggobol Fgdrgy 93690bg: Ig@memo bgghm

(Globus pallidus), 390560 dodmgo (n.caudatus), Jops gogbugmol (Capsula

interna) - fobs @ 946> Lgadgbdgoo, Bgbbm (Putamen), mogosdabo, ©0©0

3g3oliggBmgdol Bgdmols ©> 3980l Fomgdol Jg@do oo Ja9dd39d> mgndo
60gmoghyds. Ls@fdgbe gmGgmoizos TI-ob g 985> ©> @godmolidog@o
9669Bo035000b 108d03gl BmGol woEa0bes Fbmmmm zHmom bggomdo,

J9R056 doMmogls s Bos Joglgmol 94565 byadgbdo [61].

3060l ©o35p60@g0m  JmbH@SLHoMdgma  0doxobaol (Cerebral magne-
tization contrast imaging) s 3GmE®bYm@o Is36069G-0BMbsELmo B3gd@om-
bgm3ool (Proton M: ic R P Py — MRS) 3gnmpgdon ©s@yg-

v
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bognos, @m3 JoBggmsmo Bngmoar‘)“;]gwn 3oOmbols ;gr‘vml) aoBmﬂQgGOQ 693

309® 303000 Logndgmon 9rggh Jomabesbo s sGs 0Gmba,
per se [20]. 53Bm@gd0l sb@om, ;Qﬂod;mnh cgﬂGd@onb aaﬁaﬁgbabo 3oOmbols
©5 ©30dm@0l30g@0 gbxgBsmm3smools g 393050 PBGHM SO
5bEgbl sBsbgm lisy@gen %3307;{83;936.51) m.sanlx 6306%3.

35635699800 bgodmpmbogado 989ddob bsdogo gdsbobdgdoli Fglsobgd
3@sgamo o, 939Bob BgdnbggzeBo, Ldgyama3ogmo dmlisbagds sGlgdm3L.

00ggds, @M 3sbp67930  dogEgbsl  Sbrgbl EM@BSI0byGHyYm  pows-
(3085By. 8563569801 JHmBoggmo  0bdsms300l Fgdmbgggsdo, 3Gads@gdols
3smoEygdBo  60-80%-0m ob@mgds 856p56980L 3mbEgbEGE0s ©s sEomo
5J3b  ©emysdobols 'Hoﬂegggmmbnb maﬁﬁbq‘ab 8993009351 [6]. HoGaaSan
SbB0go@gdl bghgnmo ©sd 900056 Em@sdobols 3 3 )
35U [17] o @mgsdobols aoﬂm‘gnéaoh Bnbn ©930604 9301 cg{:aoggbn;goﬁ [35]

3563069800 bgdmJBmpgds oJ390mgdl SbHBME0GIOL Fogé yeaETs@0l
3053985 [23]; pogmgboli sbgbl aen®S30b6-Lobmgdsbsl sg@ogmdsby [1].
3mGGPe-LobHgdg@o  s65LEMIMbols ©s  mgodaols  olignbicool  dJmby
35309630l MRI @5 MRS 8300093000 Bsho@gdagmo 303mi3mag900m ©s-
©a9b00s, @m3 swyomo 5J3l BomobmboGmmolbs ©s Jmeobol  3mb396-
G®5300L  ©573900905L, beme  y@uBsdobol  JmbEIbEGSE00L — bE@sb.
30m06mboBmmols 3obmggs Foddmeagbl @zodmoldogo gbzggom ols
ggamoby da@dbmdosdg s L3g3080390 h33d&&1ml)dm3n‘3;@ Baﬁ)w(ﬁb 3ol0
65393005, Bglbsdmms, Fo@mBmoEpgbl yeundsdobol o3mdgmagaol 3m33g6-
Lo@merge 394560B3L [21].

3563569800 JOmboggmo  0bdmIbogsos 0f3g3l  msgol G30680 dmbm-
3306mboabols 5Bogmdols bhrsl [34, 68]; Bolo mBogy 0bmBm@d0l (MAO,
©> MAOg) s5jHogmds ot o> godmol 96393 3>mo0ls 3jmby ©>
M3l Fgrgasw eBEsEImomo 30HMb0s60 3530966930l Msgol GgobTo [57].

3563567980 0f393L  ymogmmoby@o  BgBdPHoL — moEghomegdon-3-
Fobgsd ©gdoamygbsbol — gJlddglool bérsL [24, 25], 569 35656530l
Logo@dg aogmgbsl sbegbl Ggobol dg@sdmemobdby.

bego 333mgga@ol 8mbs3gdgdom, SLEGME0HIOL gl dsbasbgdol ogu-
93300L g65G0. Lsghmmm, PxOgeBo 53989moGgdamo dsbysbydols 70%-
by 39Ho 30HMJmb@0gdBos mmgsmobgdgmo [2, 55, 66, 72, 73] 5656530l
bg8mddegdol ggase ©mbEsINogdgmsr 0bBEIds SiHBME0GId0LE
Sbm@ol gobyols o9 3oLgpmgds [66]. 833m935@930L sb@om, 3sbysbydols
6g00mBmdbogatho g89dH0 3o6300m3gdamos sG> BoGHM JodmJmbomogdol
B96d300L  Es0Gybgom, sGYg  Ggobol  JumgomBo  bgodmBmJLognGe
>bmFol gobyol 3mbEgbdGs300l dsggdomses.

236000, ©godmol JHmbogamo 385Golmdols ©s dGE m-Loldgdanho
265LHMInbol Bglmbggggddo, GmMgmms Fgpgase  FoosGEIds zodmol-
3090 96(39BO@MI>005, SEF0m0 5J3l Msgol GgobTo, sblsggm@gdom o
5bomy gbaeogdBo, 856yo6ndol s3ndnmacosl. mgdis 356306930l G-
3006@s30m 30093 gm0 53939300l 3smmBobommmpyogo 397s60b3g0 K9G
3093 5O A0l Lsdmmmme 3@ 3gomo, ©godmols JHmboggmo wssgsmy-
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POJIb MAPTAHIIA B TATOI'EHE3E IEYEHOYHOM SHIEPAJIOMATHAA. OB30P
T. I A. I ~ .

ek

P

['py3uHCKuit roCyapCTBEHHBI TeXHU4YeCKuii yHuBepeutet, Tounucn; * TGunuccukuii ro-
CYAApCTBEHHBIH MEeIMUMHCKHMH yHuBepcuteT; ** Muctutyr ¢msuonornn um. H.C. Bepu-
TaWBUIM Akanemun Hayk ['pysun, Tounncn

PE3IOME

B 0630pe paccMOTpeHa pojib MapraHiia B MaToreHese KOMIUIEKCA TeX HEBOJNOIHYECKHX H
TMICHXHYECKUX PACCTPOHCTB, KOTOPbIE OTMEYAIOTCA y GONBHBIX C TSHKEIBIMH MOBPEXKACHHAMH
TIeYeHH 1 KOTOpble 3BECTHBI KaK MeyeHouHas dHUedanonatus. MeTolaMu AIepHO-MarHHTHOro
PE30HaHCa yCTAHOBJICHO, YTO B FOJIOBHOM MO3re, B 4aCTHOCTH B 6asabHBIX TaHIIUAX, Yy GOJBHBIX
LMPPO30M M TEMaTHTOM, a TAKXKe B CITydasX MOPTO-CHCTEMHOr0 aHACTOMO3a, HMEET MECTO Pe3koe
TIOBbIIIEHHe KOHUEHTPALMH MapraHua. [Ipu 3TOM, ypoBeHb MapraHua B GasaibHbIX TaHIIHAX
KOPPENIHpYeT C PacCTPONCTBAMH, XapakTEPHBIMH Ul TEYEHOYHOH dHuedanonatui. YpoBeHb
Mapraniia, Takxe TOBBIIEH B MO3re JKHBOTHBIX, B TaNBHBIX MO-
HENAX X 0 TIEYEHH, MOop’ 0 IIYHT u 06CTpyKUMK
KETYHOTO MPOTOKA. PACCMOTPEHBI, TAK)Ke, COBPEMEHHBIE B3MMIANbI O TOHKHX MEXaHH3Max Heipo-
TOKCHYECKOTO d(dekTa MapraHia.

nMngds
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ROLE OF THE MANGANESE
IN PATHOGENESIS OF HEPATIC ENCEPHALOPATHY. A REVIEW

T. Tsintsadze, A. Shukakidze*, I. Lazrishvili**

Georgian State Technical University, Tbilisi; * Tbilisi State Medical university; ** I. Beri-
tashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The role of in i is of those ical and psychic disorders is
reviewed, which are noted in the cases of grave damage to the liver and which are known as
hepatic encephalopathy. With an aid of MRI it was determined that in the brains of the patients,
particularly in the basal ganglia, which are afflicted with cirrhosis or hepatitis, as well as in the
cases of portal-sy it d i il d level of the manganese has been
revealed. Accumulation of the manganese in the basal ganglia correlates with those disorders,
which are characteristic of hepatic encephalopathy. Volume of the manganese in increased also in
the brains of those animals, which are used for modeling of chronic hepatic damage — portal-
systemic shunting and obstruction of biliary ducts. Current views on the fine mechanisms of the
manganese neurotoxicity are reviewed as well.
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Ca>-ATPS%0L 339(332930L BM30IGN0 L3000

. ﬁ’ojoa'd, 6. oﬁymnﬁm{yd, J b’m?i-)dg

Lago@nggmml 39360g@gdoms 53509800l 0. 3gGoHoBgomol Lobgmmdol
Bobom@maools 06LEGIG, mdognolo

domgd s 28062004

3060335 maaob 3060l Lobsglgmo gddhabgdel Mg -shapsdmgomgdm Ca’-
ATPsbobs @s Ca™ATPshsl Bodol >Gbgdmdl 3s6ggamo  96m0gGmgsg8odo.
osgobggsmo Mg?* Ca’*-ATPs>bobs hﬁ;gp{v o&inbném&;b Fo63mopaghl, 33533060l
;ﬁmo 86000 (Myg=1). sbggg, msgobggsmo Ca™ Botgdl Ca*'-ATP>bsl (Mc,=1).
Ca™-ATP5%s gsmog80l ©> 63§@0g30l 0mbgdolswd 3333693

99
1533563 Lodgggdo: Ca*’-ATPsbs, Lobsglgdo 953d@s6930, gothmopgs

dgdﬁEVm;}or‘)mo mogol Bgobols Lobsgly® 3336&5603'80 deogn%db*;]gqxno
Ca¥-5)Bogodgdgmo ATPsbgdol m@o Lobpgds: Ca®, Ca’-ATPsbs (Mg* o
dmgowgdamo) ©> Ca’-ATPsbs (Mgz'-oﬁc;goamL;Ode‘an) 3otggmo  Fod-
Jmoppgbl  gmobogn®  “Ca-G9ddml”, bomm 3gmégl  gubjaon@o ©sbod-
bymgds Lop@agoboe a5@3399eo 56 s@ob. o3 93565l36gmol LigdlH@sHos
[Ca¥"-ATP] gmd3mgdlo ©> >JB0gogds Ca*-ols sdsmo  30b396¢@aGogdom [1].
943398 sl Ca”-ATPsbol dmbofommgmds Ca¥'lo o Fyomdon 0mbos
B®s6L3m@@Bo [1]. Ca*-ATPs%bo 6ogmgdoe Igbfsgmomo LobEgdos, sBpgbsw
39300 bsgoobo 8olo  ggbjgomdols s Ubgs 8gdd@sbym  gg@3gbdgm
Lobipgdgdmeb gBmog@mgsgdodols Bglabgd Fgbolfogm bogsbl Foddmowpgbl.

LIRS RS INMIRIZ0

33930L 309l FodBmoygbl go@moggsl magol Bgoboesb wogg@gb-
30s@9G0  (3960M0g R0 30m, 12-0.8 Lsgo@mbsl ptopogb@do dowgdgmoa,
Lobsglig@o 8983@s6gd0l g@sj0s [6]. Ca”"-ATPsbagé sJHogmdsby gdlxg-
@@don Lbgsmdom tris-HCI (pH 7,5) 40 mM, gads — 0,1 mM, mgsdsobo —
0,1 mM, Ca-obs s ATP-ol 2 mM 3mb3gbd@s300l Fgdswpgbmmdols 3jmby
sBgbs s 9gemEondn 5@yl Bodob. Ca’’-ATPsbyé 5JH03mdslh goagdron
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03039 BgBsp9bemdols skydo, dbmmmp Ca’-ol bozgmae Bgaadm&go Mg~
ATPsbg® 5J0gmdsl 3oagd@omn 336336601) 3096 ATP-ols ©s3gmon yodmym-
Bogno 35690 gmlgm@aels (Pin) 96300 3y Gomsby LosmTo.

3569@ ObEmGL Lobegtoge dgdGogmer [2]. gosmob
3063960Gs30sl  globpg@sgoom ;qvm“gr‘mb gomwon.  5Ju3g@odgbyymo
3065393930 ©a379Togg0gmos LHIGLH M.

BINIBIB0 RS SN0 3366OR3Y

060 g963gbdamo  LobHgdol g@mog@nbyasgmgbols Fgbfsgmols syio-
@939 3035l FodBmowa bl mommggmolismgol  Gomol  3mbizgbE@s-
(30036 @95J300L LoBoGol  30@Es30B3MMIMGE0gm@o  ©s3Mowgdagmadols
253965, B33 LoBgomgdsl odmggs bodogdgmo Lobdgdgdolbsmgols Bg@hymgemm
0dbsl 3omol M3Godsga@o  J0b3gbHBs30go0 ©s Fgdnamd  Ladgsdzom
50980 Bom0 x889@0 JmbEgbH®S300L TgHobo.

L@, 1-bg dmygsbogos Ca2+-ATPo%';jrﬁo, Ca%-ATP.s‘\)'g&m ©> domo xsdg@o
(9db39@0396H @  Bowgdnmo) sJHogmds, @3 Vgopgbl 6,11+£0,51 (1),
9,05£0,88 (2) ws 6,5+0,8 (3) uM Pin/lssmo 3y Gogs, Bgbsdsdolsw. xsdg@o
(0gomdogmsp pddmngmomo) sJ§ogmds — 15,16+ 1,02 (4) uM Pin/bssoo dp
3o, bgBs00esh bommse Fsbl, M3 mgm@ongm s 9Ju3gHodyhdam
b30RG00  5JH0gmdgdl  m@ol  860836gmmaabo poblbgsggdss, @s3  0dols
3shggbgdgeos, @8 Lsdogdgeo Loeoggdo FHmoghnbydndywgdgh. domg-
b‘gg@n 3mb5393930056 ﬁaﬂmHQnGcr‘)a, 80b56Fgfmbogmsm 8030560307 33965b>
Ca®-ATPs%bob Qoﬂmdowgaﬂggbc Mg™*-ols 306(306@®>G05%g ©> Ca*’-ATPsbols
©59m gogdmads Ca’'-ols 3633965305y,

v

Lypé. 1 Ca¥'- > Ca™~ATPobgdol 6mogém-

90035, Ca~ATPsbs (1), Ca-ATPsbs (2),

Ca™- s Ca’-ATPsbgdo (3db3g@odgbdymo

x580) (3), Ca™- > Ca®-ATPobgdo (mgo-

Gogmo xs80) (4). Ca¥'=2mM, Mg =2 mM,

0 ATP=2 mM, goms (1 @ 2)=0,025 83/,
1 2 3 4 Goms (3 s 4)=0,05 /3.

L@, 2-%y 6obggbgdos Ca’-ATPsbié 5JBogmdaby Mgh-ol ombgdol bg-
2o3mgbo. 5d30bsms @GIbY parsbmdogmos Msgolggsmo Mg -l gmbagh-
BB5309d0, psdmmgmogo xsdg@o () Mg -0l gs@osdgmuco Jmbizgbhos-
(0920l (0,1 mM-psb 10,0 mM-8rg) dobgwgom (ob. 3bGogno, ds@Ebgbs dbamy).



9413590
3b@a@GUD

( EMg" =2 mM; SATP =2 mM; SCa™ =2 mM; ZATP =2 mM;
K = 0.085 mM™* Kea=0.117 mM*

TCa" | ATP,| Mg~ | MgATP | Ca™ | CaATP | ZMg™ | ATP;| Ca™ [ CaATP | Mg™ | MgATP
wM |mM |mM | oM | mM | mM | oM | mM [mM | mM | mM | mM
0,00 | 037 |0372| 163 |0000| 000 | 000 | 043 |0429| 1,57 |0,000| 0,00
001 | 037 [0375| 1,62 |0002| 001 | 010 | 038 |0457| 153 |0018) 002

0,10 | 033 |0407| 1,59 [0,026| 0026 | 0,50 | 025 |0630]| 137 |0,125 0,37

0,20 | 030 |0,443 1,56 0,066 0,14 0,75 0,20 | 0,827 1,17 ]0,254 0,50
1,00 | 0,15 | 0,717 1,28 0,435 0,57 1,00 | 0,17 | 0,993 1,01 0,417 0,58
2,00 | 0,09 | 0,966 1,03 1,125 0,88 2,00 |0,091|1,230| 0,77 1,075 0,93
3,50 | 0,06 | 1,200 0,80 2,368 1,14 3,50 | 0,05 | 1,528 0,47 |2457 1,04

10,0 | 0,02 [1,592( 041 |6429| 157 10,0 | 0,02 {2,000| 0,00 | 10,00

2

500 | 0,04 [1,356| 0,65 |3,700 | 1,31 7,50 | 0,02 |1,737| 026 |[6,207| 129
1,72

|

|
‘ A0 e 0 50 100| |700 600 300 400 100
| osgobggsmo [Ca™'], mM sgobggsmo [Mg™'], mM |

bgéh. 2. Ca™-ATPsbyé sjpogodsy oo g 3. Ca”-ATPsby® sjdogmdotby oo
gobyggomo MgZ-ob Bmdgegds. Ca¥' =2 mM, golggosmo Ca-ob Seogdgegds. Mg* =2 mM,
ATP =2mM, Gogms — 0,025 83/3g. ATP=2mM, gogs = 0,025 8p/dg.

3969804960 dGgmol go@dol sbsgmobol Ygomgon [7] ©owyobes, @md
396J30sL poshbos SL0B3HmEHS (9.0- 300L§@ox30L Lfmdo baboboggh) (1/V =
0,1234 + 0,0018), @53 030l shggbgdgmos, G038 mogolggomo Mg”-ﬂb 0mbgdo
Ca?-ATPsb60 Ggad3ool bogm 0bdododm@l Fo0dmowagbl s dobo, @G-
2063 begmo 063030HmG0bsngol 2063mgbogmo 936930l @Mogbge, ghHmee-
©gds 9ol (Bhgee Lfmorgds gdaybydgmo Lowools JoGggee bodolbdo).

03039 bob0s00l @sdmgopgdgmgds dogowgm Ca-ATPsby6 5J0gmdsby oo
golggomo Mg -0l ombgdol  bgasgmgboo (bgé. 3). mdgoliggeeo Mg*'-ob
306960530950 Bemygebognos  bGomol Fotixggbs Fbodgl. 9Ju3g@BgbHgmo
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36900l bsbosmowsh 309013;906063, o;]o@ 335J3b oh(r&?f)m@o anv= 00909&6‘0“j
90. osgolbggemo  Ca-ob  ombgdo  Ca-ATPsby@o  53Bogmdol  063030@m@L
Fo68mowp6L, bomm Ca*-ATPsbsls baof)ﬁno Ca”-ols Qnﬂndcgﬂmﬁaba;@n 900
93560 (m—l) ®®0gg hnh@gSﬂbamgob (Ca™-ATPsbs s Ca®-ATPsbs) 0530
Iggsmo Mg™ s mdgolygsmo Ca-ob gmb(g6G®>G0gdol (3gmomads (h‘ﬂﬁ 2
© 3) 808;906&‘73(*}61} o, g@obﬁtgomn 025609800 (0sgobggogo ATP, Ca’-ATP

Jo83mgdbo, Ca¥', 56 Mg™) glsdsdolo Ga;{m;{‘g&ﬂb Bbby. Gbﬁov\n'&n do-
4gobogoos  Ca¥"-ATPsbols s Ca-ATPsbolsmgol  gadmmgmogmo moar B0
m0gsbgdol  JmbGIEMSGE0930.  FrbslfmG@3ol  gmbl@sbHgdo [Ca¥-ATP] oo
[Ca™-ATP]-0b 3083 gdbolsmgols Gorgos: Kug=0,085 mM" [5] Ke=0,117 mM [8].

(36030@05, G™3 Ca*-0bs> ©> Mg™-0l 0mbgdo sHgamotgdgh dmgm @op
3609369 mgsb  Bobommmpog® ©s  domdodond  3GMEILoL, G gbnG
lsoqg‘;]dgsmogg 9093L 6ghgamo gregol gubjaomdsl. 3539 AL, Ca”-obs
©> Mg*-ols Bm-)ﬂggzab.s Bg(f)abmqm%ﬂ%a 5gmabl 3o@yggam  S6@SambobL.
0o (36mdomos Mg¥-0b Gomo bgdbeesdmo 40d3madbol 3936530
5©960b0bGGORMLBSGPA0 Ggo30g30bsmgal. sliggg woEygbogos [Ca**-ATP]
L3bE@sGIm@o  gmddmgdlol sGlgdmds Ca*'-ATPsbyco Ggsdgoobsmgol [3].
3dsgom FgdmbgggeTo Ca™-bs > Mg™-l Bodol s6spm60%3L 5@ goshbos
35033990 gobommmgog@o  sblbs. 9bos gogsdsuRmm, Gmd 53 mE@o
0mboly g@mmdmogo dmJgwgdol 300mMdgdBo, Fomo JMbya@IbBPmM™ds -
(3090 9bps 0gml ATP-0l dmmgyamslosh Lgdleesdgmo jmddmgilols
Bgg8bom, 56 Bg@3gbBol  goBom@obyGo 396Gl Gm@Bo@gdsBo  dmbsfo-
@g0m300 (36mdogos Mg*-0l dmbsfommgmds s@boBbym 3GHmELT0).

030bs0gol, B3 Ca’-00 3s630HMdgdmm@o gagms 3Gmizgbo beGIsmaGso
§56035000b, gx@gedo Ca™-ol J0b3g6EGoGos domosh goftm gsGamaddo
9bs 033 gdmEgl. 3esobIg@o dgdd@sbols ©s ghpm3msbIYHo Ggdoga-
@930l “Ca-Bddml” lm'ﬂ';joqvabom ombobgdymo Ca’-ol  ©eby  GodO-
3m%3580 dogosk 3Gomgs (~107 M) 3g@sdmmymo mlgghgdol 3oGmdgddo.
350309905 @mbols béEs 0fg93L 33@06(‘);@"3«‘10 Srﬁm(;abgbob 06303049351,

3aols sgomgds Ygbsdmgdgmos bpgdmwgl Ca® -ATPo‘bﬂb 3mbsFomgmdoon.
b 9g565b 36, (ﬁmbm(ﬁg (36030@05, 5dHogegds Ca’-ol 08 Jmb396@Gs-
(30gd00 (5107 =2:10° M), Gedmgdo “Bo-¢uddml” 350630806 93ga0s.

Ca’-0l 0mbgdol >pB0B6ymo Jmb3gbHHG0gd0 0mgmgds Na'K-ATPsbols
dmogh 0630308MGE, §oboowsb sdgbeukgdgh Na'K'-ATPsbols Na'-@sdm-
30gd g Laggby@l (8gHdghdol golbgm@omgds) [9].

0030 8bGog, Na'K'-ATPsbols 5355JB03gdgmo 0mbgdo — Na', K* o5 Mg
3503399 Go@l 05358mdgb goeEondol ©obgdsby 3g3d3@sbols aoLFgB0g.
LfmGgo Na-ol 3mb3gbd®o309m0 2®oR0gbd0 3oblabmghaglh dgdd@sbols
Ubgomalbgs dbadgl gmgdd®mpgbato Na/Ca-33emol odogmdsl, beogem Na”
5 K 0mbgd0 8608369mmabom >od@0ggogh “Ca- @ﬂﬂbmh‘ﬁ

©s0lgs gombgs, B> bgyogmgbsl Hm.sb;ggﬁh Na* > K' ombgdo Ca**-ATPsboe
695305%7. gdopmd 9ldgBodgh@gdBo, Ca”-ATPsbsby gomopndols > BodBog-




Vs,
% %/
sisnseitl
PN PRSI BN
80L  0mbgdol  dmgdgrgdol B lfsgmed agohggbs, M3  SEbodbymo mrJ:G‘gJBJn
10°-10" M gotpmgddo Lod§dgbm guaddl o ogmgbyh. 9u@em  dspsmo
36:960@530980L 30Gmdgddo (K> 100 mM, Na' > 100 mM) s@060@6s sg@ogmdols
33009 ©5F935, B3 >@Mol3g3080ggM0s ©s gedmfgggmo gbws ogml ombydo
dognols  aob@Eom.  sEbodbymo  Ygrgagdol @ SE@g  dowgdgmo  gJudg@o-
396G 7m0 mbo398gd0L [4] Bgxg@gdol Logydggmby 9bs gogstsgeme, Gmd
Ca’-ATPsbols > Na'K'-ATPsbol, slggg Ca’~ATPsbol g5 hoCa’-ATPsbols
domosb 300y @33 5J3n Lsghmm. Ca’-ATPsbsl gu96Jg0a@0 gogdodo Lbgs
ATPsbg6 Loligdgdmsb FgBwamd jgaggel Lagodmgdl.
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HEKOTOPBIE BOIIPOCHI U3YYEHHSI Ca**-ATP-A3bL
JI. I{axaose, H. Ap 3. H

HuctutyT dpusnonornn um. U.C. Bepuramsunn Akanemun Hayk I'pysuu, Toummcn

PE3IOME

Mexy Mg* -nesasrcumoit Ca**-ATPasoii i Mgz'-ATPazoﬁ CHHANTHYECKHX MEMOPaH rolOBHOTO
MO3ra  KpbIC CyIIECTByeT @ Mg®" sBnseTcs TONHBIM
HHTHOUTOPOM Caz'-ATPa:sl, C OJIHMM LIEHTPOM CBA3bIBAHHUS (MME= 1). Tak sxe cBOGOMHBI Ca*
uHrHGUpyer Mg?'-ATPasy (Mc, = 1). Ca*'-ATPa3a HeuyBCTBHTE/bHA K HOHAM Ka/lisi 1 HATDHS.

SOME QUESTIONS IN Ca*-ATP-ASE STUDIES
L. Tsakadze, N. Arutinova, E. Nozadze

L. Beritshvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY
There is a definite relationship between Mg-independent Ca®*-ATPase and Mg*'-ATPase of

synaptic membranes of the rat brain. Free Mgz’ appears to be a complete inhibitor of Ca-ATPase
with one binding center (My; = 1). The free Ca”" inhibits Mgz’-ATPase (Mc, = 1), as well.

The Ca®*-ATPase is insensitive to potassium and sodium ions.
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J9@bsmo “lmdmmmwb 39360gt1gdo0ms dg5g800l 85369, bmo;mwamls hmno = A”

3p3eogh  domdy bgoealbgs ool bedg3boghe Fadoggd
BobsBizg s@bow o6 04 Eodglieomo =S GMAm;s Igdmogsges bbgs boamggagb'an
©53038000 5@, Fg@omo 9bes Fgoasgrgl sbog, SJHHema@ dobsmal, Gmimol
9358045 Fgnmpomeaes ©5 36y Fggbsdsdgds dyabogagdol Mmebsdgp@ngy o
6gb. Fadomo 5@ 9bps Fgo@sgegl dmdggmadgm 8mbs3gdgel ©s Eaglsdymgdam
©abggbg3L. Famomo Fgodagds FoGimmpgbom 0J6sl JoGomm, obzmoli®, o6 Gu-
Ly gbabg. Bgdolbdog® gboby Fo@dmmagbom FaGomlb o6 g6ps woghmml @y
bogdy bsdogg s@b0Bbm 6sby. Gbondgh Imnmmds o6 whs swgdsdabmpglL 250
bogggol, op@ed o6 whrs ogmb 1000 Bodgdr 60@sbby Gygmgdo. Gybosdy 6o
Bogsgegb Vasomob Logeo Ogdh@nb aabbbgdm! Bogmy, Bop6o8 dEAEGTG 06
395306 Bobo6l, , omgde Tgegagdl o psdmdrobaty

Qahdaﬁaah
Loggodog Ladgaboghe adomob dnggmmds (Ggbogdygdol Boomgemom) o6 gbes
ogob S pgnhsy sadmao e 12 gy dgbo- dodnbogagomo babosmols o6 o
oo dm3y 99 o 0394003 R G3RdGo0b g3
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