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Tpuusra 10.06.2009

Bbicokasi JIeTAILHOCTb NPH JIelK03aX, MOpakeHHe JIML AeTCKOro H MOJIOIOro Bo3pacTa
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WeHHs  3JI0KAYeCTBEHHbIX 3a00JIeBaHMil KPOBH MNPHHALIEKHT JNHIAEMHOJIOTHYECKHM
HCC/IeI0BAHHSIM.

Lle/1bI0 HACTOSILLEr0 MCC/Ie0BAHHS SIBUJIOCH M3y4YeHHe PacnpocTp it B
Asepbaii Ip 1ach METOAHKA CIL. 0 00¢ 3a6o0. TH NYTEM
M3YUeHHs! IAHHBIX MEIHLMHCKOH J0KYMEHTALHH NPOGUILHBIX MEAMUHHCKHX YUPeRACHHI
3a nepuox 1998-2002 roael. Hapsiay ¢ 3TuMm, u3ydanach Th Hauasa 3a6o.

OT BpeMeHH roJa M HaJMYMe ACCOUMAUMH Mexk1y Jeiiko3om, rpynmnoBoil H pesyc
NPHHALIEKHOCTH GOIbHbBIX.

B 1998-2002 roabl Bcero ObL10 oTMedeHo 902 ciyuasi 3abosieBaHusi JiefiKO3aMH, H3
KoTOpbIX 641 cocTaBuaM ocTpble Jeiiko3bl (71,1%) u 261 — xponuyeckue Gopmbl 3aGose-
panns (28,9%): orTmeuanoch HeGonbuioe npeoGiaanne ocTporo siumdoseiikosa (323
cayuas, 35,8%) Hax ocTpbIM Muenoneiikozom (318 ciyuaes, 35,2%). Cpean XpOHHUECKHX
¢opm uteiiko3a npeodaaau NOYTH € OAHHAKOBOI 4aCTOTON XpOHHYeCKHii JTnmMdoieiikos
(118 ciyuaes, 13,0%) u xpouudeckuii Muesoseiikos (117 ciyuaes, 12,9%). Jlanee B nopsiaxe
yGbiBanust ceayloT cyOaeiikemuueckuii muenos (19 cayuaes, 2,7%) wn sputpemus (7
cayuaes, 0,7%). Ananuz 3a6o. TH OCTPbIM MHeJloJiei no ®AB knaceu-
(uKauny MoKasas, YTo HauboJiee YACTO BCTPeuaeMbiM BAPHAHTOM SIBJISIETCS M2 (39,3%).
Jlanee B nopsiake yobIBaHus c1eayloT BapuanThi M1 (21,4%), MO (16,7%), M3 (13,5%), M4
(5,7%), M6 (2,5%), M5 (0,9%). CTpyKTypa 3a60/1eBa€MOCTH OCTPbIM JIHM(pOIEiiKko30M 10
®AB kaaccHHKALMH M0KA3a/1a, YTO HauGoslee YaCTO BCTPeYaeMbIM BaPHAHTOM OCTPOro
numdoneiikosa sisasiercs L1,

KuioueBble ¢J10Ba: JIEHKO3, SHAEMHOJIOT U, 3a00/1eBaeMOCTb

Jleiiko3bl PacnpOCTPaHEHbl BO BCEM MHpE, MPUYEM OTMEYAKOTCA OMNpEeNeHHbIe
pasnuuMs B KJIMMATO-reorpapUueckux 30HaX, CPEAM PasHbIX COLMATbHO-3THHUYECKHX
Py HACEJIEHHS C Y4eTOM CKJIJIbIBAIOLIEHCA HEGAroNpPHATHON SKONOrHYECKOMH CUTya-
umu [1, 3, 4, 5]. 3nokadectBeHHble 3a00/1€BaHHs KPOBH MPEACTABIAIOT OJIHY M3 CaMbIX
Cepbe3HbIX MENMUMHCKHX MpoGneM. HecMoTps Ha ompeieneHHbie yCHeXH B JICUECHHH
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5THX 3a607eBaHHil, B GOMNBLIMHCTBE Clly4acB OHH BETyT K cMepTH GosbHoro. Beicokas
JIETANBHOCTD TPH JIEHK03axX, MOpaXKeHHe JIHL JETCKOro M MOJIONIOro Bo3pacta o0ycioB-
JIHBAeT HEOOXOAMMOCTb M3bIcKaHHs (G PEKTHBHBIX CIIOCOOOB MPENOTBPAILIEHHS NaHHbBIX
3aboneBaHui.

BakHoe MecTO B pa3paboTKe 3THX BOMPOCOB MPHHAUIEKHT IMHMAEMHOIOrHUECKUM
HCCIIe/IOBAHUAM, B 3a[a4d KOTOPbIX BXOJMT M3y4eHHe MaciuTaboB, 3aKOHOMEPHOCTEH 1
ocofeHHOCTel  pacnpocTpaHeHus Jeiiko30B. I[TomHoMaclTabHBIX McciefoBaHui 10
M3y4eHHUIO SMUAEMHOJIOTHH J1eiiko30B B Asepbaiifykane 10 CHX MOP He MPOBOAMIIOCH.

Mcxos U3 BBILIEU3I0KEHHOTO, LIE/BIO HACTOAILETO MCCIIEIOBAHMS IBUIIOCH U3YUYeHHe
pacnpocTpaHeHHs Jieiiko30B B Asepbaiimkane. B 1aHHOM MCCIEA0BaHHM MPOBOAMTCS
aHanu3 obmel CTpykTypbl 3aGoneBaeMocTH Jeiikosamu B AsepGaiikane, To ecTh
PACCMATPUBAIOTCA JaHHble O BCEX 3a0ONEBLIMX BHE 3aBUCHMMOCTH OT WX BO3PACTHOMH,
TOJIOBOM M APYTO# MPUHA/JIEKHOCTH.

MATEPUAJI 1 METOJbI

B nanHo#l paGoTe NpUMeHeHa METOAMKa CIUIOWHOro ofcieoBaHHs 3a601eBaeMOCTH
B MOMyNALMM MyTeM W3yYeHHs JaHHBIX MEIMUMHCKON JOKYMEHTAUHMH MNPOGHIbHBIX
MEIMLMHCKUX yupexaeHuii 3a nepuon 1998-2002 rompi.

C6op ceemennit nposoawics B HUM remaronornu w Tpancdysnonoruu, Pec-
ny6aMKaHCKOH KIMHMYECKOH GonbHuue, PecryGnukaHckod AeTCKOM  KIMHHUECKOH
GonbHuue ¥ HalmoHansHOM OHKoJIOrHYeckoM LeHTpe. Jing c6opa NaHHBIX B apXuBax
YKa3aHHBIX MEJIMUMHCKHX YUPEXIEHWH OTHICKMBAINCH M M3YHQIMCh KapThl CTalMO-
HapHOTO GONBHOTO (MCTOPHH GONE3HH) ¥ MEIHIMHCKHE KapThl aMOY/TaTOPHBIX GOMbHBIX
C IMarHo30M Jieiko3a.

Bce mnonydeHHble CBEJEHWS 3aHOCHINCh B pa3pabOTaHHYIO HAMH YYETHYIO KapTy
GONBHOTO J1eHKO30M, B KOTOPYIO OBUIH BKJIIOYEHbI: TMOJIHBIE MNACMOPTHBIE JAaHHbBIC,
npodeccus, AaTa 3a60eBaHMs, 1aTa MOCTYIUIEHUS B CTALMOHAP, YTOUHEHHBIH IMArHos,
npodeccHs, BpeHble NPUBBIUKH U IPYTHe JaHHBIE.

Jlns aHanM3a NOTYYEHHBIX JaHHBIX, IOMHMO aGCOIOTHBIX MOKasaTenei (KonM4ecTBo
GO/bHBIX), BBIYUC/ISIM OTHOCHTENBHBIE MOKa3aTeld 3a060/1€BaEMOCTH B MPOLEHTAX W
uHTeHcHuBHble mokasatenu (UIT) 3aGonesaemoct Ha 100 Thicau Hacenenus. Ilpu
ONpe/ie/eHuH  TIOC/IEAHEr0  MCTONB30BATIMCh  IaHHBIE O YMCJICHHOCTH  HACeeHUs
pecry6nuku B 1998-2002 rozpi, omy6iukoBaHHble ['0CyAapCTBEHHBIM KOMHUTETOM IO
cratuctuke AsepGaiikanckort PecryGmuku. Tlpu  mpoBeseHHH  CTaTHCTHYECKOro
aHaJIM3a MCTIONb30BAIaCh KOMIbIOTepHas nporpamma MS Excel 2003.

PE3VJIbTATHI U UX OBCYXXJIEHUE

Pe3y/bTaThl HALUMX HCC/IENOBaHHIA MOKa3anH, 4T 3a 1998-2002 rozpt 6b110 oTMEUCHO
Bcero 902 cnyuas 3abonieBaHus JIeHKO3aMH, M3 KOTOpbIX 641 cocTaBuim ocTpbie
Neiiko3bl, uTo coctapiser 71,1% ot Beex ciyyaeB Jeiiko30B M 261 cocTaBuiM XpOHH-
yeckue Neiko3bl (28,9 %). Takum 06pasoM, 4aCTOTa BCTPEHYAEMOCTH OCTPBIX JIEHKO30B
Gonee ueM B 2,5 pasa NpeBbIIAET HaCTOTY BCTPEYAEMOCTH XPOHMHYECKHX (hopMm
3a6onesanuns. OTMeuaercs HeGonbluoe mpeoGiajaHue ocTporo numdoneiikosa (323
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ciyyas, 35,8% M3 Beex ciyuaeB Jieliko3a) HaJ OCTpbIM MHesonieiikosom (318 ciyuaes,
352% oT Bcex ciyuaes Jjeiiko3a). Cpeau XpoHMueckux (opm Jeiikosa npeobiajain
[I0YTH C OJIMHAKOBOH YaCTOTOH XpoHuueckuit numdoneiikos (118 cnyuaes, 13,0% or
BceX CilydaeB Jieiko3a) W XpoHuueckui muenoneikos (117 cayuaes, 12,9% ot Beex
ciyuaes Jieiikosa). Janee B nopsjke yOblBaHus ClIeAylOT cyGneiikemuueckuii Muenos (19
ciyuaes, 2,7% OT Beex ciyuaeB Jeiiko3a) u sputpemus (7 ciyuaes, 0,7% or Beex
cilyyaes Jieiikosa).

WHTepecHas KapTHHA CKJIAJbIBAETCA NMPH CPABHEHWH 3THX PE3YJIBTATOB C NaHHbIMH
SMHUIEMHOIOTMUYECKHX HCCIIEIOBaHUH, NpOBENeHHbIX B coceaHem /[larectane [2]. B
otnmume ot AsepGaiimkana, B Jlarecrane Xponnueckue Qopmbi neikoza (50,9%)
npeBaMpyioT Hax ocTpbiMH (49,1%). OnHako CiefyeT OTMETHTb, YTO JAaHHbIC MO
JlarectaHy OXBaTbIBAIOT TOJIBKO JIEHKO3bI B3POCIBIX.

MbI NpoaHaNM3MpOBATM IMHAMHUKY 3a00seBaeMOCTH Jieliko3amu B AsepGaii/ukane 1o
roaM. AHann3 aGCoMOTHBIX MOKa3aTesiel YacToThl Jiekko3a (puc. 1) mokasai, 4To 4acTora
3a60/1€Ba€MOCTH JIEHKO3aMH B Hallei CTpaHe Mo rojiam pacrpe/elieHa HepaBHOMEPHO.

Kak ciielyeT M3 yKa3saHHOTO PHCYHKa, CPEIHErooBbIe MOKa3aTe/n B TeueHue 4 jiet
(1998 u 2000-2002 roapl) GbuUTM MPAKTHYECKH ONMHAKOBBI, konebnsch ot 183 no 191
cydas. B 1999 romy oTmeuancs 3HauMTenbHbli cnan 3aGonesaemoctd (Ha 16% no
CPaBHEHUIO €O CPeJHEH BE/IMUMHON 3a MATWIETHE), YMCIO HOBBIX Ciyyaes GOJe3HH
ynanu o 150.

OTMeueHHbIe MPAKTHYECKH OIMHAKOBbIE MOKA3aTe/IM B MOC/IEAHKE TPH roja nepHoaa
MCCNE/IOBAHMS  CBMETENLCTBYIOT O TOM, 4YTO 3a001eBaeMOCTb  JIEHKO30M B
AsepGaiipkaHe UMEeT TeHISHLHIO K CTabUIIM3aLUH.

250 — — —

200

150

1998 1999 2000 2001 2002
Puc. 1. Yactora 3a6oneBaemMOocTH Jieiiko3oM B AsepGaiinkaHe 110 rofam (abComoTHble NOKa3aTen)

AHaju3 4acTOThI 3a60/1€BaEMOCTH OTAE/bHBIMA (OpMamMH Jiekko3a no roaam (pue. 2)
BLISIBWJI TPY Pa3/IMUHbIX BapHaHTa AMHAMMKHM 4acTOThl 3aGonesanus. Kak cnenyer w3
pHCyHKa, W3 roja B roj OTMeuaeTcss cTaGWIBHOCTh MOKa3aTesed, XapaKTeph3yloLHX
cyGneiikeMHueckuiit MUHeNoO3 W spuTpemuio. TIpu OCTalbHBIX YeThpex (opmax Jielikosa
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HabonaloTCA  HepaBHOMepHble 3HaueHus. B 1999 romy ormeuancs cnap 3a6o-
aesaemoct OMIJL, OJUT, XMJT u XJIJI ¢ nocneaytowmnm noasemom B 2000 roay. B 2001
rogy Habmomanoch janbHeiinee rnoBblweHre 3aGoneBaemoctd XJUI, Torma kak
3abonesaemocts OMJL, OJUI, XMJI yMeHbIIMIach MO CPaBHEHHIO C MPEAbIAYILMM
rogom. B 2002 roay 6b110 KOHCTaTHPOBaHO yMeHblueHHe 3aGonesaemoctrt OMJI u XJUT
1 nosblenue 3a6onesaemoctd XMJI u OJUL.
1.0
0.9
0.8 - \/ -
0.7
0.6 -
0.5 A
0.4
0.3
0.2 -
0.1 4
0.0 H : . ] s
1998 1999 2000 2001 2002
[—E—OMN —8— 0NNl —&—XMN —4—XJIl =—CM ——3 |

Puc.2.  Yacrora 3a60n1€BaeMOCTH OTAEbHBIME (OPMaMU Jefiko3a MO roaaM (MHTEHCHBHBIIT
nokasarenb Ha 100 ThiC. HaceneHus)

HWHrencuBHble mokasareny 3abosneBaemMocTH Jeiko3amu Ha 100 Thic. HaceneHus B
Asepbaiimkane 3a 1998-2002 roasi npeactasnens B Tabuue 1.
Tabnuua 1

T'onoBbie HHTEHCHBHBIE MOKA3aTe/ M 32001€BAEMOCTH JIeiiKko30M
Ha 100 Thic. Hacenenus B Asepbaiizxkane 3a 1998-2002 roani

Coabl OMJI | OJUL | O®J | XMJI | XJLI | CM | 3 | X®J | BoJ
1998 0,89 | 086 | 1,75 | 025 | 024 | 0,06 | 0,01 | 057 | 2,32
1999 067 | 082 | 1,48 | 015 | 021 | 003 | 001 | 040 | 188
2000 085 | 08 | 1,71 | 037 | 025 | 003 | 001 | 064 | 235
2001 080 | 071 | 1,51 | 026 | 046 | 006 | 0,02 | 077 | 2,32
2002 076 | 079 | 1,55 | 042 | 032 | 001 | 0,02 | 077 | 2,33

Cpemne | g99 | 081 | 160 | 029 | 029 | 004 | 0,01 0,64 | 224

TI0Ka3aTejau

Kax cnenyer u3 ykasaunoi TaGmuusl, MIT octpeix neitko3os cHwkaiotes ¢ 1,75 B
1998 roay no 1,55 B 2002 rozy. MIT xpoHnueckux J1eiiko30B, HAOGOPOT, YBETHUHIHCH C
0,57 B 1998 rogy mo 0,77 B 2002 rosy. CpeaHerosossle MokasaTesy isi OTAEIbHBIX
(bopm neiiko30B cocTaBumK: OCTpBIit MUenoeliko3 — 0,79; ocTphlit numdboneiikos — 0,82;
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XpoHHueckuii Muenoneiikos — 0,29; xpouuueckuii numdoneiikos — 0,30; cyGneiike-
Mudecknit Muenos — 0,04; sputpemus — 0,01.

Jlanuble 3ab6oneBaeMOCTH OCTpbIM Muenoneiikosom no ®AB knaccuduxauuu B
Asep6aiiukate B aGCOMOTHBIX LM(pax NpeacTaBieHbl B Tabauue 2.

Tabnuua 2

3a60/1eBaeMOCTh OCTPLIM MHEJI0JIeliK030M
no ®AB kaaccupukauun B Asepbaiimkane (1998-2002 roanr)

Tonbl Mo M1 M2 M3 M4 M5 M6 Bceero
1998 12 19 27 8 0 0 4 70
1999 8 10 24 7 2 1 1 53
2000 10 15 24 9 8 0 2 68
2001 10 12 28 i 0 1 65
2002 13 12 22 12 1 2 0 62

Hmoeo I3 68 125 43 18 3 8 318

Kak cneanyer W3 ykasaHHOW Tabnuibl, HauGosiee 4acTo BCTPEYAEMbIM BAapHAHTOM
0CTpOro Muesoeiiko3a B meproa obciienoBanus spiseTcs Bapuant M2 (125 ciyuaes,
39,3%). laniee B nopsiake yObiBanus cieayioT Bapuantsl M1 (68 ciyuaes, 21,4%), MO
(53 cnyuaes, 16,7%), M3 (43 cnydas, 13,5%), M4 (18 ciyuaes, 5,7%), M6 (8 ciyuaes,
2,5%). C HauMeHbLLEH 4acTOTOM onpeensics BapuaHT M5 — Bcero 3 GosbHbIX 3a 5 JIeT,
4to cocrasisier 0,9% Bcex CllydyaeB OCTPOro MUesofeHKo3a.

VMecTHO GblIo Gbl CPABHUTH NPUBEACHHBIE BbILIE LU(PBI C JAHHBIMH, NOTY4EHHBIMH
8 Hpane [6]. MccnenoBanne npoBOAMIOCH B paHoHaX, ra€ B OCHOBHOM MPOXKHBAIOT
STHUYecKkHe asepOaiikanupl. Tam Toxe HauGosee 4acTO BCTpewasics BapvaHT M2
(43,4%), onnako B omiMuMe OT AsepGaiikaHa, janee B Topsiake yObIBaHHS HAYT
Bapuantbl M3 (19,4%), M4 (14,6%) u M1 (4,9%). Bapuantet MS, M6, MO cymmapto
coctasuiu 0,4%, Toraa Kak y Hac B CTpaHe 9TOT rnokasarenb pasHsncs (20,1%).

CrpykTypa 3a60/1eBaeMOCTH OCTPbIM JuMboeiikozom no ®AB knaccudukaumu B
Asep0aiikaHe B aGCOIOTHBIX LM(pax npeacTaBieHa B Tabnuue 3.

Tabnuua 3

CTpykTypa 3260/1€BaeMOCTH OCTPbIM JIHM(oIeiiko30M
no ®AB kiaaccuduxauun B Azepoaiimxane (1998-2002 roawr)

Toabl L1 L2 L3 Bcero
1998 47 18 1 66
1999 39 26 0 65
2000 50 17 2 69
2001 39 18 0 57
2002 41 24 1 66

Hmozo 216 103 4 323
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Kak cnenyer u3 ykazanHOH TaGnuiubl, HanGosee 4acToO BCTPEYAEMBIM BAPHAHTOM
octporo numdoneiikosa B nepuon oGcnenoBanus siensercs Bapuant L1 (216 ciyuaes,
66,9%). [lanee, B nopsinke yopiBanns cneayer apuant L2 (103 ciyuas, 31,9%) u L3 (4
ciyyaes, 1,2%).

Takum 06pa3oM, NpoBeNEHHbIE HCCEI0BAHMS MO3BOJIMIM AETANLHO OMPENETHTH
obutyro cTpykTypy 3aboneBaeMocTH seiikosamu B AsepGaiimkanckoii PecnyGnuke u
JMHAMHKY €€ HW3MEHEHMs 3a MNATWIETHWH mnepuod. [losyyeHHble HAMM JaHHBIE O
pacrpoCTpaHEHHOCTH JIEHKO30B JIOJKHBI Y4YHTBIBAThCS B paboTe reMaTonoruueckoii
ci1yx6bl NPH MIAHUPOBAHHH KOGUHOM CETH, Orpe/ie/IeHUH MOTPeGHOCTH B MEMKAMEHTAX
1 MO/IrOTOBKE reMaTo/IorHyecKHuX Kaapos B Asepbaiikane.
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Babeods 373039 Jogmremmaogmbmsb Igpsdgdomn (318 Fgdmbgygs, 35,3%). JOmbogymo
90gmbgdl dodol ghmbsodo LobJoMon agbgrgds JOmbognmo modgmegozmbybo
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(118 9gdmnbgggs, 13,0%) ©> JOmbogymo dogmmengogmbo (117 Bgdmbgggs, 12,9%).
Y989y Lobdo@ol  jemgdols dobgogom  Bmyggds  Lydagoggdoyd@o  dogmembo (19
Bgdonbggas, 2,7%) ©s g@om@gdos (7 Ygdmbgggs, 0,7%).

73039 dogmmmgogmbon sgomdols sbogobds FAB  jansbogogszoom ggohgabs,
@0 yggmsby bBodop agbgrgds M2 (39,3%). Ugdege Jegdol dobgpgom dmwols M1
(21,4%), MO (16,7%), M3 (13,5%), M4 (5,7%), M6 (2,5%), M5 (0,9%).

3089 @odgmegogmbgool  sgopmdol  LE@YJHY@sTo  FAB  jansbogogsioom
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LEUKEMIA EPIDEMIOLOGY IN AZERBAIJAN
Z.K. Alimirzoeva

B. Eivazov Scientific-Research Institute of Hematology and Transfusiology, Baku, Azerbaijan

SUMMARY

Leukemia has been spread all the territory of the globe, and definite difference in climatic and
geographical zones among various social and ethnic groups of population with a glance adding
unfavorable ecological situation has been revealed. Malignant disease of blood is one of the most
serious medical problems. In spite of certain success in treatment of these diseases, in most cases it
results in patient’s death. High lethality among the leukemia suffered children and youths
stipulates necessity of surveying advantageous process for prevention of this disease.

The important matter in the formation of advantageous process on prevention of malignant
disease of blood is epidemiological research the tasks of which include study of dimensions,
regularity and features of their distribution. The aim of the present research is study of
epidemiology of leukemia in Azerbaijan. The method of research of morbidity by means of
medical documentation of main medical institutions during 1998-2002 has been applied. Total of
902 morbid cases with leukemia were recorded and 641 of them were acute leukemia (71,1%) and
261 chronic leukemia (28,9%). The minor predominance of acute lympholeukemia (323 cases,
35,8%) above myeloleukemia (318 cases, 35,2%) has been noted. Chronic lympholeukemia (118
cases, 13,0%) and chronic myeloleukemia (117 cases, 12,9%) almost with the same frequency
predominate among chronic form of leukemia was observed. Further come subleukemia myeloz
(19 cases, 2,7%) and erytremia (7 cases, 0,7%) in the order of decreasing. Morbidity analysis of
myeloleukemia on FAB classification proved that the most commonly encountered variant is M2
(39,3%). Further come variants of M1 (21,4%), M0 (16,7%), M3(13,5%), M4 (5,7%), M6 (2,5%),
M5 (0,9%) in the order of decreasing. The structure of morbidity of acute lympholeukemia on
FAB classification proved that L1 is the most commonly encountered variant of acute
lympholeukemia.
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In the present work we studied the impact of imunofan, a third-generation thymic
immunomodulator, on the levels of norep phrine, dopamine, 5-hydroxytryy ine, 3,4-
dihydroxyphenilacetic acid and S-hydroxyindoleacetic acid in various structures of the
brain. Our results indicate that a single injection of imunofan at a dose of 50 pg/ 150 g of
body weight leads to a certain decrease in the levels of norepinephrine, dopamine and 5-
hydroxyindoleacetic acid in the brain cortex. In the brain cortex, we also observed the
increase in the level of 5-hydroxytryptamine. In the hypothalamus, the results were similar
except for the decrease in the level of norepinephrine, which did not reach statistical
ignifi e. In the brail the levels of dopamine and 5-hydroxyindoleacetic acid
increased, while the level of 5-hydroxytryptamine decreased. The increase in the level of
norepinephrine did not reach statistical significance. In the cerebellum the only statistically
significant changes were those in the levels of 5-HT and its primary metabolite, 5-HIAA.

Key words: rat, imunofan, dopamine, noradrenaline

Despite the fact that there exists a body of evidence on the regulation of immune
functions by neuroendocrine mechanisms, data on the effect of immunotransmitters
produced by various organs of the immune system on the processes going on in the brain
is still rather limited. This is particularly true for the action of thymic peptides on
regulatory processes in the brain. One such peptide, thymopoietin is a pleiotropic
polypeptide containing 49 amino-acid residues. Thymopoietin has three highly
homologous variants [3]. Thymopoietin III, extracted from the spleen was subsequently
renamed to splenin. Thymopoietins I and Il are synthetized by thymic epithelial cells.
The group of amino acids in positions 32-35 of the thymopoietin molecule (TP-3
tripeptide — Arg-Lys-Asp) is an active center responsible for the majority of its
immunoregulatory effects. The extraction of active fragments of thymopoietin led to the
development of a second-generation thymic immunoregulatory — thymopentin (TP-5 —
Arg-Lys-Asp-Val-Tyr): a pentapeptide with an action similar to_that of natural
thymopoietin. The immunoregulatory action of TP-3 and the TP-4tetrapeptide (Arg-Lys-
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Asp-Val) appears to be stronger than the similar effects exerted by TP-5 and intact
thymopoietins. Thymopoietin stimulates the differentiation of T-cells and NK-cells, while
inhibiting the differentiation of B-cells. It also regulates IL-2 secretion which is probably
the mechanism behind its immunoregulatory action [5]. One of thymopoietin's specific
features is the impact on neuromuscular junction mediated by its interaction with
nicotinic acetylcholinergic receptors [19]. By linking to ¢ a-bungarotoxin receptors
thymopoietin blocks neuromuscular transmission which possibly plays a certain role in
the development of myasthenia gravis.

Like a number of other aspects of thymus physiology, the synthesis and secretion of
thymic peptides, including thymopoietins, are subject to neuroendocrine regulation by the
hypothalamic-pituitary-adrenal axis. A number of studies indicates the production and
secretion of thymic peptides in vivo and in vitro are affected by growth hormone,
prolactin, B-opioids, triiodtironine and tetraiodtironin, sex hormones and a number of
other products secreted by the HPA axis [13, 16, 20]. Thymic epithelial cells express
receptors to growth hormone, prolactin and a few other hormones [4, 6, 10]. Aside from
this the effect that these hormones exert on the levels of thymic peptides has been found
to be age-dependent [15]. These studies and a number of others support the existence of
the neuroendocrine regulation of thymic peptide production by the HPA axis. This
regulation, however, is not one-directional: thymic peptides also exert influence on the
secretion of the HPA axis hormones, including adrenocorticotropic hormone, growth
hormone, prolactin, gonadotropin and steroids [7, 8, 9, 14]. It has also been demonstrated
that thymic peptides affect the levels of cAMP and cGMP in cells that secrete above-said
hormones [14]. Interestingly, although the action of almost all studied thymic peptides
(thymopoietin, thymosin-B4, thymulin, MB-35, etc.) involves stimulation of the HPA
axis, an injection of thymosin-a1 apparently has an opposite effect. The impact of thymic
peptides on the secretion of a number of HPA axis hormones in vitro suggest direct
stimulation of hormone-producing cells within this axis, although data on the expression
of receptors to thymic hormones by these cells are currently limited.

It is generally known that the synthesis and secretion of HPA axis hormones may be
mediated by the hypothalamic monoaminergic systems. Noradrenergic fibers locus
coeruleus that innervate nucleus paraventricularis hypothalami regulate the secretion of
corticotropin-releasing factors and initiates a chain of reactions  synthesizing
proopiomelanocortin derivate [11]. The dopaminergic system, whose tuberoinfundibular
pathway projections terminate in eminentia mediana and act both synaptically and
hormonally through the pituitary portal system, regulates the production and secretion of
multiple pituitary hormones, particularly prolactin and oxytocin [2, 18]. The regulation of
the functional activity of the HPA axis by the serotoninergic system includes its effect on
the secretion of arginin-vasopressin, prolactin, thyrotropin and a number of other
hormones [1, 17].

In order to obtain more information on the interaction between thymic peptides and
monoaminergic systems in the brain, we decided to study the impact of imunofan (a third-
generation immunomodulator consisting of Arg-Asp-Lys-Val-Tyr-Arg hexapeptide, a
modified active center of thymopoietin) on the levels of several biogenic monoamines
and their metabolites in the brain cortex, hypothalamus, brainstem and cerebellum of 10-
day-old rats. Toward that and, we investigated the effect of a single injection of imunofan
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at a dose of 50 pg/ 150 g on the levels of norepinephrine (NE), dopamine (DA) and 5-
hydroxytryptamine (5-HT), as well as 3,4-dioxyphenilacetic acid (DOPAC — the primary
metabolite of DA) and 5-hydroxyindoleacetic acid (5-HIAA — the primary metabolite of
5-hydroxytryptamine). In order to obtain more comprehensive information on the
imunofan-induced dopamine and S-hydroxytryptamine release in the studied structures
we also calculated the biochemical indices DOPAC/DA and 5-HIAA/5-HT that charac-
terizes the release of dopamine and 5-hydroxyryptamine, respectively.

MATERIAL AND METHODS

The study was conducted on 12 10-day-old albino rats. Due to the dependence of the
levels of biogenic monoamines on the ovulation cycle, we used male rats in our
experiments. The animals were divided into the experimental and control groups (n = 6 in
both groups). The experimental animals were injected with imunofan at a dose of 50
1g/150 g of body weight. The control animals were injected with saline. 45 minutes
following the injection the animals were sacrificed by decapitation. The brains were
immediately removed on the ice. Brain structures were weighed and homogenized in 2 ml
of 0.1 M of perchloric acid with an addition of a 0.1 pM N-isopropylepinephrine solution
used as an internal standard. If the homogenates were not used immediately, they were
stored in amber-colored tubes in a chiller. The homogenates were further centrifuged at
15000 g during 15 minutes. The supernatant was separated and filtered using a Sartorius
filter membrane (um). The levels of norepinephrine, dopamine, 5-oxytryptamine, 3,4-
dioxyphenilacetic acid and 5-indoleacetic acid were measured using described in [12]. 20
ul of the supernatant filtrate were used for chemical derivatization (see above).
Chromatographic separation and fluorometric assay were performed using XJ 1311
chromatograph (SGX C18 reversed-phase column, 100 mm x 1.0 mm i.d., particle size 5
um) within no more than 72 hours after homogenization. The levels of monoamines and
their metabolites were expressed in ng/g of wet tissue. The results were statistically
analyzed using the Mann-Whitney method. Calculations were performed using SPSS v.
15.0 for Windows (SPSS Inc.), and the results were expressed as M = m. Changes were
deemed statistically significant with p <0.05.

RESULTS AND CONCLUSIONS

Listed in the table below are the levels of NE, DA, 5-HT, 5-HIAA and DOPAC, as
well as the 5-HIAA/5-HT and DOPAC/DA ratios in various brain structures of 10-day-
old rats before and after a single injection of imunofan at a dose of 50 pg/ 150 g of body
weight.

As can be seen in the table above, a single injection of imunofan at a dose of 50
ng/ 150 g of body weight results in a statistically significant decrease in the levels of NE,
DA and 5-HIAA (p <0.05, p<0.01 and p <0.05, respectively) in the brain cortex. The
level of 5-HT was increased (p < 0.01). There were no statistically significant changes in
the concentration of DOPAC in the experimental group in comparison with the control
animals. The DOPAC/DA and 5-HIAA/5-HT rations were increased and decreased,
respectively. In the hypothalamus we observed a statistically significant decrease in the
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levels of DA and 5-HIAA, while the level of 5-HT was increased (p <0.05 in all the
cases). The concentration of norepinephrine was reduced; however, this did not reach
statistical significance. Changes in the level of DOPA were insignificant. As in the brain
cortex, the DOPAC/DA and 5-HIAA/S-HT ratios were increased and decreased,
respectively. In the brainstem, we observed a significantly decreased concentration of 5-
HT and increased levels of DA and 5-HIAA (p <0.05 in all the cases). The increase in
the level of NA only approached statistical significance. Changes in the level of DOPAC
were insignificant. In the cerebellum, the only statistically significant changes were those
in the levels of 5-HT and its metabolite, 5-HIAA (p < 0.05 in both cases).

Table 1

£,

Im induced changes in the levels of biogenic monoamines and their
metabolites in various brain structures of 10-day-old rats
following a single injection of imunofan’

Substance Control/Experiment Cortex Hypothalamus | Brainstem | Cerebellum

Control 420+ 53 2422 +268 683 +87 411+52
NA

Experiment 343 £41* 2102+31 791 + 88 382+41
o Control 215+25 456 511 529+ 152+23

Experiment 131£19%* | 349+43* 636+ 81* 164 £21

Control 311+29 1034+ 117* 596+71 297 +31
5-HT

Experiment 438+£49%* | 1425+ 163 448 + 59* 346+ 39*

Control 16819 613+74 328+51 169 +21
5-HIAA

Experiment 131 +20* 411 +56* 386 +43* 154 +12*

Control 35+11 93+14 103+ 15 2=+11
DOPAC

Experiment 4212 107+19 79+12 49+ 16

Control 0.16+£0.03 | 0.20+0.04 0.19+0.03 0.28+£0.03
DOPAC/DA

Experiment 0.32+0.04 | 0.31£0.05 0.12+0.03 0.30+0.03

Control 0.54+0.06 | 0.59+0.06 0.55+0.07 0.57+0.06
5-HIAA/5-HT

Experiment 0.39+0.05 | 0.29+0.04 0.86+1.01 0.45+0.07

50 mg/150 g body weight, ng/g wet tissue; M+m. * — p<0.05, ** — p<0.01. NA -
norepinephrine, DA — dopamine, 5-HT — 5-hydroxytryptamine, 5-HIAA — 5-| hydroxyindoleacetic
acid, DOPAC — dihydroxyphenylacetic acid.

These neurochemical changes (reduced levels of NA and DA, increased DOPAC/DA
ratios, as well as changes in the levels of 5-HT and 5-HIAA and the decrease in the 5-
HIAA/S-HT ratio) may indicate the stimulation of neurotransmitter release from
dopaminergic and serotoninergic neurons and, therefore, activation of the dopaminergic
and serotoninergic system caused by imunofan.
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Based on the obtained results we may conclude that imunofan is able to exert influence on
the release of dopamine and 5-hydroxytryptamine in the brain cortex, hypothalamus and
brainstem. It also appears to stimulate the release of norepinephrine in the brain cortex.

Comparing these results concerning the impact of imunofan on the levels of biogenic
monoamines and their metabolites in various structures of the brain we can notice that the
impact on the serotoninergic system is more distinct. An important question is whether
the changes in the brain cortex, brainstem and cerebellum are directly caused by
imunofan or mediated by its action on the hypothalamic monoaminergic systems. Given
the fact that direct effect of thymic peptides on the activity of hypothalamic
neurotransmitter systems and on the release of HPA axis hormones, which in turn induces
these changes, appears to be more probable, we can speculate that the changes in the
monoaminergic systems of the brain cortex and brainstem following an injection of
thymic peptides, are caused by changes that they induce in the hypothalamus, although in
it should also be noted that in this case the impact of imunofan on the levels of biogenic
monoamines and their metabolites in the brain cortex was found to be more pronounced.
One of the reasons behind the targeted action of thymopoietin may be linked to the fact
that eminentia mediana that forms the lower border of the hypothalamus, is a
circumventricular body, and it is possible that imunofan exerts its effect after direct
delivery to the target organ, bypassing the blood-brain barrier.

The obtained data indicate that thymic peptides have a certain regulatory effect on the
levels of biogenic monoamines and their metabolites in the brain cortex, hypothalamus,
brainstem and, in case of 5-hydroxytryptamine and its primary metabolite, in the
cerebellum. Further studies are needed to ascertain the exact pathway of the effect exerted
by thymic peptides on the monoaminergic system of the studied brain structures.

Our results suggest that thymic peptides, by affecting the levels of biogenic
monoamines and their metabolites in various structures of the brain of male rats in early
postnatal ontogenesis, are probably involved in the formation of physiological functions
in the CNS and the entire organism, as well as the differentiation of nerve cells and the
strengthening of the immune system.
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MU3MEHEHUE COJEPKAHHUSI BUOT'EHHBIX MOHOAMMHOB U X
METABOJIMTOB B PA3JIMYHBIX CTPYKTYPAX I'OJIOBHOI'O MO3T'A
KPBIC 10-JHEBHOT' O BO3PACTA IIOJ{ BO3JAEIICTBUEM UMYHO®AHA

X.C. Bazupos
Wncrutyt @usuonornn um. A.W. Kapaesa, HaunonansHas akaziemus Hayk AsepOaiivkana, baky

PE3IOME

UsyueHo BiusHHE MMYHO(aHA — HMMYHOMOJYJIATOPA TPETHETO MOKONEHUs HA COAep)KaHHEe
HOpazpeHanuHa, 10(paMHHa, 5-OKCHTPUNTAMHHA, AMOKCH(EHUITYCKYCHOH KMCAOTHI M 5-OKCH-3-



MHIOJTYKCYCHOH KHCJIOTBI B PAa3/IMUHBIX CTPYKTYpax TOJOBHOTO M03ra 10-AHEBHBIX GejbiX KpbIC-
CaMUOB. BhbisBI€HO, 4TO OHOKpaTHAs WHbEKLMA UMyHO(ana B no3e SO Mkr/150 r macchl Tena
NPUBOAMT K NOCTOBEPHOMY MOHMKECHHMIO YPOBHS HOpaJpeHalMHa, AopamMuHA M 5-OKCHHHION-
YKCYCHOH KHMCJIOThI M MOBBILICHUIO CONEPKAHHS CEPOTOHUHA B KOPE TOJOBHOTO Mo3ra. B rurmo-
TallaMyce GbUIH OTMEUEHbI aHANOTHYHBIE H3MEHEHMS, 32 HCKITIOYEHHEM MOHWKEHHS COAepkaHus
HOpaJpeHaIMHa, He JIOCTHIaBIIErO CTaTHCTHYECKOH 3HAYMMOCTH. U3 U3MEHEHHIl, OTMEUYEHHbIX B
CTBOJIC FOJIOBHOTO MO3ra, IOCTOBEPHBIM ObLJIO MOBBILICHHE CONEPkKaHMA A0DAMUHA U 5-OKCH-3-
MHIONYKCYCHOIi KHCIOTBI, @ TaKXe CHWXEHWE YPOBHS CEpOTOHMHA. B Mozkeuke GbL10 0OHa-
PYEHO MOBbILIEHHE YPOBHS CEPOTOHMHA U MOHWKEHHE YPOBHS €0 OCHOBHOTO MeTabonuTa — 5-
OKCHHHIIONYKCYCHOM KHCIIOTbI. Pe3ybTaThl HalMX HMCC/ENOBaHHUIt MO3BONSIOT NMPEMTONOKHT,
UTO THMHUYECKHE NENTHIbl 00/1alaloT CHCTEMHBIM PEryJIATOPHBIM AEHCTBUEM Ha MOHOAMHHEp-
THYECKHE CHCTEMBI psilia HCCIIe IX CTPYKTYP I 0 Mo3ra.




Uog. 39336, ogo. 35369, Lg@. domean. A, 2009, @.35, Ne 5-6 ISSN-0321-1665
Wssectus AH Ipysuu, cep. Guon. A, 2009, 1. 35, Ne 5-6
Proc. Georgian Acad. Sci., Biol. Ser. A, 2009, vol. 35, No 5-6

CPABHUTEJIBHOE U3YYEHHE IOTJIOIEHUS KUCJIOPOJIA
N NEPEKMCHOI'O OKMCJIEHUS JIMIIMAOB B CTPYKTYPAX
MO3I'A Y KPBIC IPU XPOHUYECKOM JEMCTBUA
JAEONUMETPOBBIX 3JIEKTPOMATHUTHBIX BOJIH
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Hcenenoanuch M3MeHeHHsi CKOPOCTH MOIJIOIIEHHS KHCJI0POAAa M KOHUEHTPAUMH
MPOAYKTA NMEPEKHCHOr0 OKHCJIEHHs (IOJI) ma, 0 JMaJIerHia B romo-
reHaTax CTPYKTYP MO3ra (3pHTesibHasi 06,1acTh KOPbI, THIOTAIAMYC, MO3KEYOK H CTBOJ) Y
KpbIC, I IX XP y obayuyeHuio aeunmerpoBbiv OMHU (460 MI'u) B
Tedenne 7 u 14 aueii. HanGonee 3HaunTe/IbHbIE H3MEHEHHS! B CKOPOCTH MOIJIOLIEHHSI KHC-
Jopona oGHapymenbl B 3PHTEJILHON KOpe K runoTanamyce. BeicokonnTeHcHBHOE 061y4eHne
(30 mMKBt/em?) OpraHH3Ma NPHBOAHT K CHHMKEHHIO ckopocTu TIOrJIOLUEHHsI KHCJI0poaa B
CTPYKTypax Mo3ra, a HM3KOMHTeHcHBHoe (10 MKBT/cM) — K e& nosbluleHHI0 (B Kope M
runoranamyce). Pesyabrarel u nor p noa  aefictBHeM
00/1y4eHHsl AaHAU3UPYIOTCS H 00CY/KAAIOTCS B CBETE . it [10JI B p X

KnioueBbie c10Ba: romoreHar Mosra KpbIC, oﬁny‘ieuue, CKOPOCTb MOMIOLIEHHs KHCIIOpoaa

Msyuenue BAMAHMS DEKTPOMArHHTHBIX M3nyuennii (OMH) B paano- U MUKpOBOJI-
HOBOM J1Mana3oHaX Ha )KMBOM OpraHM3M MpeiCTaBiseT cepbe3Hbiii uHTepec. Cyuiect-
BoBaHHe Guosoruueckux dh¢exToB HaHHOro auanazona DMU ceromHs He BbI3bIBAET
COMHEHHH, MHOTONIETHUMH MCCNIEIOBAHHAMH B 3TOH obnactu cobpana Gonbluas Gaza
JlaHHBIX, CBU/ETENLCTBYIOLMX B MOJB3Y BAMAHMS DMU npakTHYecKH Ha BCEX YPOBHAX
OpraHu3alUK JKHBOTO — C OPraHU3MEHHOTO 10 MOJIEKYJISAPHO-KJIETOYHOrO ypoBHeii [6,
10, 11, 16]. Ocob0 HyKHO OTMETHTb, YTO BaXKHOW OCOGEHHOCTHIO HMCCIELOBAHWH B
obnacti Guonoruuecknx 3(HEeKToB /EKTPOMArHUTHBIX M3TyueHuit (roneit) saBiseTcs
TO, YTO MX JEHCTBHE MPOABAETCA JUIA OYeHb HH3KHX MHTEHCHBHOCTEH O6ydeHHs W
HOCHT Yalue perysisatopHblit xapakrep [1, 7, 12]. MHTepec k MccenoBaHuaM AeiCTBHS
OMH Ha opraHu3M, B nepByo ouepe/ib, 00yC/IOBIIEH MOCTOSHHBIM pacluMpeHueM cdep,
[JIe JIIO/IM MO/IBEPratoTCs K BO3JAEHCTBHIO MOJOOGHOrO M3JIyYeHHs W MOCIEACTBHS 3TOrO
BO3/ICHCTBHSA /10 KOHLIA HE BBIACHEHBI; KaK MPUMEP, JOCTATOYHO BCIIOMHHTEL HACKOJBKO
LIKPOKO M TECHO BHEAPHJIACh B COBPEMEHHOE OBILECTBO, KaK 3JIEMEHT TEXHOIOrHYECKOM
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MH(PaCTPYKTYpBI, COTOBas MOGHIIbHAS CBA3b, HCMOMb3ylomas SMH 900 u 1800 MI i
(crannapter GSM) [17]. C mpyroit cTopoHsl, yHRamMeHTanbHas CTOpoHa npoGembl,
BBIICHEHHE (DU3HONOTHYECKHX M GHOPHU3MYECKHX MEXaHHU3MOB IEHCTBHS TAKOrO HH3KO-
OHEPreTHYECKOrO M3Ny4YeHHs, KaK paauo- W MHUKPOBOJHBI, HHAYLMPYIOLIHME Pa3HuHbIe
CHBUTM B rOMEOCTATHYECKOM PaBHOBECHM KJIETOK M TKAaHeH OpraHusma (peub MOXer
MATH KaK 06 OTPULIATENLHBIX, TaK M MONOKUTEIBHBIX C/IBUraX), PECTABSET HECOMHEH-
HYIO aKTYaJIbHOCTb.

OnHum M3 MeXaHW3MOB peanusaunu BausHus OMU Ha KMBOMH OpraHusm cumtaetcs
MOoAK(HKaLMA CBOGOHOPAIMKANIBHBIX PEaKLMi, POTEKAIOWUX B KIETOUHbBIX [IPOLIECCAX
noj AeAcTBreM u3nyyenus [15]. B naGoparopru GHodH3uKH KIETOUHOrO MeTaGonn3Ma B
T0C/Ie/IHHE HECKOJIBKO JIET MPOBOAATCA LIe/IEHANPAB/ICHHbIE HCCIIE0BAHUS 10 H3YUEHHIO
OKCH/IaTHBHOTO BJIMAHMS JeLMMETPOBbIX OMH M Ha HEKOTOPBIX CTPYKTYpax 3puTesbHOI
CHCTeMbl OGHApYsKeHbl MPO- M AHTHOKCHIAHTHOE AeHCTBHS XPOHMHECKOrO OGITyueHus
HKMBOTHBIX [3-5]. ITokasaHbl M3MeHeHUs TeYeHHs CBOGOAHOPAMKATLHBIX Peakuuii, B
YACTHOCTH, MEPEKMCHOIO OKHCIEHHS JIUIMHIOB, a TAKKE PEryJAluM STHX PeaKkUuil aHTH-
OKCH/IaHTHOM CHCTEMOIi B 3aBUCMMOCTH OT MHTEHCHBHOCTH, JUTMTENLHOCTH OGJTyueHHs.
H3BecTHO, 4TO MHTeHCH(bMKALHMA CBOGOAHOPAAMKATLHBIX peakuuii, B ToM umcie u [10J],
CBsA3aHa C HAPYIUEHHUAMH B MeTab0IM3Me MOJIEKYJISIPHOTO KHCIOPOAA, TOUHEE CKas3aTh, ¢
YCHICHHEM MpOYKUMHM aKTHBHBIX (opm kuciopoaa (ADK). C apyroii cropombi,
unTencuukauns [10J] NoBbIIAET BEPOATHOCTb CBOGOAHOPAANKATILHOIO MOBPEkKICHHS
KJIETOYHBIX M CYOKIETOUHBIX MeMOpaH. B MHTOXOHAPHSX, I/Ie COCPENIOTOUEHO TKAHEBOE
Abixauue, ycunenue ITOJI MOXKeET NPUBECTH K HapYLICHHIO AbIXaTENBHOTO mpoliecca, k
HapyIICHUAM MOIJIOLEHHs Kuciopoaa. B sroit ceasu, B Hactosiell paGore Hamu mo-
CTaB/ieHa 3a/laya M3yYEHWs BIMAHUS XPOHMYECKOro OOJIy4YeHHs OpraHusMa Jelu-
MeTpoBbiM DMH Ha CKOPOCTH MOIIOLIEH S KHCIOPOAa B PasHUHBIX CTPYKTYPaX rO0B-
HOrO MO3ra MpH CpPaBHEHHH ¢ HHTeHCHBHOCTBIO TTOJ B Tex e cTpyKTypax.

MATEPHUAJI U METO/JbI

OKCIEPUMEHTBI POBOAMIIMCH Ha GesbiX GeCropoHbIX KpbIcaX TPEXMECAYHOrO BO3-
pacTa, coaepKaluxcs B oObIHBIX YCTIOBUAX BUBapHs. JKHBOTHbIE Moapasaensiuch Ha
ABE TPYMMbl, KaXaas U3 5-6 KpbIC; OfHA rpynna mojasepraiach oGlyyeHHIo, Apyras —
KOHTpOJIbHAs — MOJBEprajach TeM e Mpoueaypam “oGiydeHus” MpH BbIKIIOUEHHOM
annaparte. JKuBoTHble 06/yyanuch exeaHeBHO Mo 20 MUH. B Teuenue | u 2 Hemesb.
HcTounukom nanyyenus (yactora 460 MI'n) Gbina u3MoTepaneBTHYECKas YCTAHOBKA
“Bonna-2". OGiyueHre HBOTHBIX TMPOBOJMIOCH B LMIMHAPHUYECKOM PE30HATOPE MpH
BBIXOJIHBIX MOLUHOCTAX ycTaHOBKH — 60 BT u 20 Br. B kamepe o6nyuenus nioTHocTh
MOTOKA MOIIHOCTH COCTAB/ANA COOTBETCTBEHHO 30 MKBT/cM® (BBICOKOMHTEHCHBHOE
o6myuenne) u 10 MkBT/cm? (HM3KOMHTEHCHBHOE 06J1yueHHe).

Uepes cyTkH nocie nocaeaHero Hs o0y eH s KHBOTHbIE 3a6MBATMCH M HA XOJOMY
M3BJICKAJICH CTPYKTYPbI MO3ra — 3pHTe/IbHAs KOpa, PHIOTAIAaMYC, MO3KEUOK M CTBOJ
Mo3ra, W3 KOTOPbIX roToBMaH 10% romoreHar (B (M3HOMOrHYECKOM pacTBOpe) s
JanbHeiiliero aHanusa. W3mepeHue CKOPOCTH MOIJIOLIEHHS KMCIOPOAA TOMOrEHaTOM
MO3rOBBIX CTPYKTYP MpPOM3BOAMIOCH B CMEUMATBLHON Mnonsporpapuueckoii suekike ¢
ucnonb3oBareM onektpoaa Knapka [9]. Tlonsporpaduueckas peructpauus npoeo-



AWIach ¢ ucnonb3oBahHem camonueua tuna “OH-3”, ckopocTb normowenus KWcsiopoza
HMEPANACH N0 HAK/IOHY JIMHEHHOTO Y4acTka NaJeHHs KOHLEHTPALMH KHCIopoaa (CHilbl
ToKa) nocsie 106aBeHns NpoGhl M BBIPAKANACh B YCIOBHBIX eAHHHLAX Ha 100 MK ChIPOit
TKaHHU.

Hurencusrocts T10JI ouenmsanach no TNPOYKTY — MaJlOHOBOMY AMAJIbIETHIy
(MJTA), KOHUEHTpaumio KoTOporo onpezensnu no merony [14] u Bblpakaan B HMOJb
MJIA B 100 mr cbipoit TKaHH.

Cratuctiueckyio 06paboTky AaHHbIX MIPOBOMIN C MOMOLIBIO nporpammbl EXCEL:
AUl OTIPEAC/ICHHS JOCTOBEPHOCTH PA3NHUMH MY CPEAHHMH OMBITHBIX U KOHTPOJIbHBIX
3HaUEHHUIT HCTIONB30BANM JIBYXBBIGOPOUHDIH t-KpuTepuii CTbioeHT.

PE3YJIbTATBI U UX OBCYXKJIEHHUE

B ctpykTypax roniosHoro mosra y kpeic, noaseprumxcs XPOHHYECKOMY O0JIyuYeHHIO
OMH 460 ML npH BBICOKO# M HM3KOM HHTEHCHBHOCTH B TeueHHe 1-i 1 2-x Hezlenb, a
TAIOKE Y KOHTPOJIbHBIX KPBIC Mbl AHAM3HPOBATM CKOPOCTb MOMIOLIEHHS KHCJI0posia
NapalNIe/IbHO C MOKA3ATENIeM OKCHIATHBHONO COCTOSIHMS — HHTEHCHBHOCTBIO MPOLECCOB
TOJI. DkenepUMeHThI CBUAETENLCTBYIOT O 3HAYMTENBHBIX H3MEHEHHAX HCCIIelyeMbIX
nokasatesieii B CTPYKTYpaX Mo3ra noa AeHcTBHeM OGNyueHus B TeueHue 7-14 nueii. B
Tabnuue 1 NpuUBENCHBI Pe3yNbTATHI M3MepeHHii CKOPOCTH TOIIOWEHHS KHCIOpoaa M
KOHUeHTpauun MJIA B 3puTenbHOM 061acTH KOpbI FOJIOBHOrO MO3ra, runoTanamyce,
MOKEUKE U CTBOJIE MO3ra B 06/Iy4eHHOM H HeOGITyHeHHOM OpraHu3Me.

Kak BuaHO u3 TaGnuubl, NpH BBICOKOH MHTEHCHBHOCTH obnyuenns 3a 7 nHeii B
3PUTE/IbHOM KOpe W runoranamyce Habmiogaercs JIOCTOBEPHOE CHUIKEHHE CKOPOCTH
TOIOLCHHS KMCIOPO/ia, COOTBETCTBEHHO Ha 57,6% u 16,9%. [Ipu 5ToM, B 9THX CTpyK-
Typax MpoUCXOauT uHTeHcH(ukauus I10JI; konuenTpauus MJIA B 3pUTENILHOH Kope
pacter Ha 30%, a B runotanamyce — Ha 51,8%. Ipu ranbHeiimen 06Ty 4eHHH JKUBOTHBIX
ewe Ha 7 aHed (o6was skcnosuums — 14 AHEH) CHIDKEHHE CKOPOCTH TMOIIOLIEHHS
KHCJI0POAA B 3PHTE/IbHOH KOpe CTAaHOBMTCS HECKONBKO yMepeHHee (36,8%), B rumo-
TANaMyce JKe OHO COXPaHSETCH, Nake MMEETCsl TeHICHIHA K eLue GOMbLIEMy CHIKEHHIO
(25,7%). 3a 14 nmeii oGnyueHuss NpuU BBICOKOH MHTEHCHBHOCTH B 3THX CTPYKTypax
Habmonaetcs eiue Gonbiuas unTenckdukauus MOJT; B 3PHTEJIbHON KOpe KOHLIeHTpaLus
MJIA pacrer na 68,5%, B runoranamyce POCT cocTaBiiseT Gosiee yem B 2 pasa.

B mosskeuke 3a 7 nHelt 061yueHns BHICOKOM MHTEHCHBHOCTH B TOTJIOIEHNH KHCIIO-
POZIa I0CTOBEPHOTO W3MEHEHHs Mbl He HaGMIONaeM, TakkKe CYLIECTBEHHbIX W3MEHEeHHi
(ROCTOBEpHBIX) HeT M B MHTeHcHBHOCTH TTOJL. Onnaxo, nanbHeiilee o6myuenue 1o 14
AHEH NIPUBOJMT K CHIKEHHIO CKOPOCTH MOIIOLEHHS KHciopoaa Ha ~40% u B TO xe
BpeMs HaboaeTcs NoBblIeHHe KoHUeHTpaunu MJIA Ha ~21%.

CTBO/I MO3ra MOKa3bIBaET OTJIHYHYIO OT OCTANBHBIX CTPYKTYp PEaKkLHIO Ha BbICO-
KOMHTEHCHBHOE 06MyyeHue: 3a 7 AHei 06TyyeHus norowuenHe KHCJIOPO/1a 3HAYHTEIBHO
yeunusaercs (~80%), xots unrencusHocTb ITOJI OcTaeTCs Ha TAKOM K€ HH3KOM YPOBHe,
KaK W'y KOHTPOJIBHBIX KPbIC (OTMETHM, YTO B CTBOJIE MO3ra — HAUMEHbLLIHI YPOBEHb
KOHUeHTpaun MJIA 1o cpaBHeHMIO ¢ ApyruMH CTPYKTYpamH). VYBelHYEeHHE 3KC-
NO3HLMH /10 14 1HeH NPUBOAWT K HMBETMPOBAHUIO POCTa CKOPOCTH MOIJIOLIEHHS KHC-
J0poAa, Gosee Toro, HabMOAAETCS CHIDKEHUE CKOpOCTH (MpUMepHO, Ha 28%) Tak ke, Kak
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370 GbIIO B ApYruX cTpykTypax. [IpumeuarenbHo, uto mpu obnyuyeHun B TeueHue 14
}IHeﬁ B CTBOJIE MO3ra HHKaKHX NOCTOBEPHBIX u3MeHeHui B uHTeHcuBHOCTH [10J1 onsth
e He Habmoaaercs.

Tabauua 1
n POCTH TIOT. HSl KHC
H HHTEHCHBHOCTH NEPEKHCHOI0 OKHCJIEHHS JIHITHA0B
B CTPYKTYPax M03ra y Kpblic, PrHYMIHXCS XPOHH y 06J1y-lemqur
DKCNO3HUHA 7 nueii 14 aueit
CxopocThb norJ. MJA, CkopocTsb morJ1. MJIA,
CTpyKTYpBI 0, (YE/100 mr HMOAL/100 Mr 0, (YE/100 mr HMOJ1b/100 M
TKAHH) TKAHH TKaHH) TKAHH
Obunyuenue npu evicoxoii unmencuenocmu (I3 — 30 mxBm/car’)
Ioprensiias Kopa 0,60 + 0,09 0,67 +0,07 0,76 + 0,09 0,73+ 0,12
G P 0,22+ 0,05** 0,87£0,09% | 0,48+ 0,07 123£0,25%
T I— 0,77 + 0,08 0,81+ 0,09 0,70 + 0,08 0,95+ 0,15
4 0,64 + 0,04* 1,23 £0,16** 0,52+ 0,06* 2,36+ 0,26**
. 0,49 + 0,04 0,71+ 0,08 1,00 0,13 0,75+ 0,08
0,43 +0,04 0,85+ 0,09 0,60 + 0,07* 0,91 +0,08*
T — 0,26 0,05 0,14+ 0,03 0,28 + 0,03 0,11+0,03
0,47+0,11* 0,17+ 0,03 0,20 + 0,03* 0,10+ 0,03
Obnyuenue npu nusxoti unmencusnocmu (11112 — 10 MKBm/CMZ)
pvrenbHas Kopa 0,76 + 0,10 0,65+0,10 0,64 +0,07 0,70 + 0,09
P! P 1,90 £ 0,15%* 0,394 0,15* 1,30+ 0,16%* 0,42 + 0,06*
Funotanamyc 0,70 + 0,09 0,79 + 0,09 0,73 0,07 0,64 + 0,07
y 0,84 +0,08 0,66 + 0,06 0,91 £ 0,09* 0,36 +0,05*
M 1,10+0,14 0,63 + 0,08 1,05+ 0,12 0,59 +0,07
oTenoK 0,49 % 0,07%* 0,56+ 0,06 0,17 40,03%* 0,71+0,08
Creoi Mosra 0,26 + 0,04 0,17 +0,03 0,20 +0,03 0,19+ 0,04
it 0,30 + 0,05 0,21+0,03 0,07+ 0,03** 0,25+ 0,04

¥ OMH 460 MI'LL, (M % m). BepxHue 3HaueHHs B CTPOKE COOTBETCTBYIOT KOHTPOJIbHBIM, HIKHHE —
ONbITHBIM KpbICaM. YPOBEHb JI0BEPHsA N0 OTHOLIEHHIO K HEOOIydeHHbIM Kpbicam: * — p <0,05; ** —
p<0,01

KapTiHa M3MeHeHHH CKOPOCTH TMOMIOIEHHs KUCaopoaa M uHTeHcuHocTH T10J1 B
W3y4aeMbIX CTPYKTypaX MO3ra NpH HU3KOMHTEHCHBHOM OOJyY€HMH KMBOTHBIX CTaHO-
BuTCs Apyroi. O6iueit XapakTepHO#H OCOOEHHOCTBIO 3THX W3MEHEHWH JUIS 3pUTEbHOM
KOpbl M THIOTalaMyca SBISETCA TO, YTO MO JAeHCTBHEM OOIydeHHs MOrJolieHHne
KHMCJIOpO/Ia FOMOr€HaTaMH JIaHHBIX CTPYKTYP YCHJIMBAETCsl, a HHTEHCHBHOCTB Mpoliecca
[1OJI umeer TenaeHuHIo k pocTy. Hanpumep, B 3puTeibHON KOpe CKOPOCTb MOTJIOLIEHHUs
KMCJIOpO/a NPH HU3KOMHTEHCHBHOM OGJTyYeHHH 3a HeJlelio BbipacTaeT Ha 150%, 3aTem B



TEUeHHE ClIeayIoLieli HeIeI CKOPOCTh HECKOJIBKO CHIKaeTes, oHako 100%-tHoe NpeBbI-
LICHHE Hal ypOBHEM KOHTPOJIs ocTaeTcs. YpoeHb MJIA B 3pHTeNbHOl KOpe CHIKEH Ha
~40%. B runotanamyce W3MeHeHHs CKOPOCTH MOIMIOLICHHS KHMCJIOPO/Ia MPH HU3KOWH-
TCHCHBHOM 00JTyYEHHH yMepeHHbIE, TOIbKO 14-aHeBHOE 00J1y4eHHe NPUBOAMT K 10CTO-
BEPHOMY TMOBLILICHHIO CKOPOCTH Ha 25% W MOHMXKeHuIo ypoBHs MJIA na ~44 %. B
MO3JKEUKE IPOMCXOIHT CHHKCHHE CKOPOCTH MOTJIOLIEHHS KHCIIOPO/ia B TeYeHHe nepuosa
obnyuenns 1o 14 nHeid, npuuem 5T0 CHukeHHe Gosiee Pe3Koe, YeM NPH BbICOKOMHTEH-
cuBHOM 00ayuenun (10 84%). Unrencusrocts ITOJI B Mo3zkeuke MPaKTHYECKH He
pearupyer Ha o0J1y4eH e HU3KOH MHTEHCHBHOCTH, TEHAEHLMSA pocta Habmonaercs 3a 14
Ameit obnyyenns. B cTBone Mosra peskoe cHueHHe (65%) ckopoctu noraoweH s
kicsiopona Habmonaercs 3a 14 neit o6yuenns, uro COMNPOBOXKIAETCA TOJIBKO HEGOb-
1O¥i TeHAeHUMeH pocTa KoHUeHTpatmu MJIA.

Takum  oGpasom, Mbl  Habrogaem HapylieHus B noTpeGlieHuH  Kucsiopoaa
Pa3/MYHBIMK  CTPYKTYpaMH MO3ra MpH XpoHHueckoM aelictBun DMU 460 MIy na
OpraHu3M. JlaHHble MOKa3bIBAIOT, YTO BIMSHHE 06/1yyeHns (BbICOKOMHTEHCHBHOTO) B
TeueHHe 7 JHeH MNpOsIBNSETCS B PasTMUHBIX CTPYKTYpax MO pa3HOMY: XapakTep
M3MEHEHHH KaK MO HaNpaBlIeHUIO, TaK U M0 BETMYHHE HeoxHopoaeH. Ipu nanbHedwem
Ke O0My4eHMH JKHBOTHBIX 0 14 [Hell 5TH M3MEHEHHS B CHIOCOGHOCTH NOrJIOIEHHS
KHCIIOPOAd BO BCEX CTPYKTYPaX CTAHOBATCH OJHOHAMPABICHHBIMH B CTOPOHY €& CHU-
KCHUS W CHIIbHBIA Pa3bpoc B BEJIMYMHAX CKOPOCTH 3HAYMTENBHO yMmenbuaercs. [lo-
BHAUMOMY, NPOHCXOAMT CTaGHIM3ALMA PEaKLMH OTAENbHBIX CTPYKTYp MO3ra Ha JeiicT-
e OMH, B03MOXKHO, uepes perymmpyioliee BiaHsHHe CTPYKTYp Apyr Ha apyra [8].
Hapywenue nornowenus kucnopona CTPYKTYpaMH MO3ra TpH BbICOKOMHTEHCHBHOM
06.1y4eHHH MOXKET MPUBECTH K TMNOKCHH TKaHell, uTo, Kak M3BECTHO, COMNpPOBOXKAAETCS
YCHJICHHEM MPOAYKUMH aKTHBHBIX (opM Kkucioposa [2]. O6 stom, B cBolo ouepeib,
CBUACTENLCTBYET MHTeHCH(HKkaums TTOJI B sTux cTpyktypax. HanGosnee otuermpoe
nosbiwenye yposus IOJI ormeuaetcs B 3putenshoii kope rUrnoTanamyce, B CTpyk-
TYpax ¢ HauGoJblIeH aKTHBHOCTBIO a3pOGHOrO MeTabonmu3ma. CTBON Mo3ra, cHabxae-
Mbii KHC/IOPOJIOM OTHOCHTENILHO GEHO, M3MeHeHHe ypoBHs TIOJI mpakruuecku He
10Ka3bIBaeT.

XapakTep BIHSHMS HH3KOMHTEHCHBHOTO O0JIy4eHHs Ha CTPYKTYpbl MO3ra Kak [0
T0Ka3aTeo MOIMOUWEHNs KUCIopoaa, Tak M nokasatemo I1OJI B uenoM okasbiBaercs
MPOTHBOTIONOKHBIM TOMY, YTO Mbl HAG/IIOAEM MPH BHICOKOMHTEHCHBHOM 0GTyueHnu. B
3PHTEbHON KOpe M ruroTanamyce Ha (OHE CHHKEHHS ypoBHs TIOJI npoucxoaut
YBE/IMHCHHE CKOPOCTH MOIVIOMIEHHS KUCIOPOAA, NPHYEM B KOPE 3TO YBENHUEHHE 3Ha-
HHTENbHO pesye. Hamu v panee Gbiio nokasaHo “NONOXKHMTeNbHOE” BAHSHHE HHU3KOMH-
TEHCHBHOTO 06/lydeHHsl Ha CTPYKTYpbl 3PHTEBHOH CHCTeMbI, 4TO, Mpejrnosaraercs,
OCHOBAHO HAa MOAM(HKALMH WHIYUMPOBaHHbIX chcteM I10JI M aHTHOKCHIAHTHO
cuctembl 3auuthl [8,13]. Chikenue yposus I10OJI B MeMOpaHax KJIETOUHBIX Opra-
HOW/IOB, B TOM 4MCIle, MHTOXOHApHAIbHBIX MeMGpaHax (Mcmannosa, Cawkues, 2006, B
MIeUaTH) MOXKET CMOCOBCTBOBATH YHIOPALOYEHHIO BCTPOCHHBIX B HUX CTPYKTYPHBIX Jle-
MEHTOB AIbIXaTe/IbHOMH LEMH NepeHOca 3/IeKTPOHOB, ONTUMH3ALIHMIO YCIIOBHIA CconpsKeH s
Abixanus ¢ Gocopunuposannem npu Gosee BbICOKOH CKOPOCTH YTHJIM3aLIMH KHCIIOPO/a.
To, uto HauGosiee APKO yCHiIEHHE MOMIOLIEHUs KHCJIOpOZa MpOSAIBIIAETCS B KOPKOBOM
00pasoBaHmH, BLICOKas (yHKLHMOHANIbHAS AKTHBHOCTH KOTOporo obecneynBaercs aspo6-
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HOI DHEprompoayKLUHeH, MpeICTaBIseTCs BIMOJHE peaNTMcTHUHOH. B crpykTypax ¢
HH3KMM  CHa0)KeHHeM KMCIOpOJAOM MpH OOJyyeHWH OpraHu3mMa TMpd  HHU3KOMH
MHTEHCUBHOCTH CKOPOCTb MOTJIOLIEHHS KHCIIOPO/A CYLIECTBEHHO CHHXKAETCs.

TlepekncHOE OKMCIIEHHE JIMMUIOB U APYrHe OKMCIHMTE/bHBIE MPOLECChl C MPUCOE/IH-
HEHHEM MOJIEKYJISPHOTO KHeioposa (06pa3oBaHHe KapGOHHIIBHBIX NPOM3BOAHBIX GEKOB
M T.JL.) peryaupyercs GanaHcom Mexay AByMs (akTopaMH, T.e. CKOPOCTbIO 06pa3oBaHHs
aKTHBHBIX (OPM KHCIOpOAAa W APYTMX TEpBHYHBIX CBOGOJAHBIX —pPajMKalOB W
CMOCOGHOCTBIO  AHTHOKCHAAHTHOW CHMCTeMbl JUIs MX  yHW4TOoXeHus. [lockosbky
HapyLIeHHe MOIJIOLIEHHs KMCIOPO/ia, B MEPBYIO OYEPE/lb, OTPAKAETCS HA yBEIHYEHHH
NpOAYKLUMH CYNEepOKCHAAHHOHA, TO peakuus ¢epmenta cynepokcuaancmytassl (COJI)
Ha OTM HapylLUeHWs MNpeACTaB/SeTCs MHTEpeCHBIM. B paGote, BIMONHEHHOH panee B
nabopaTopuu, MokazaHo noBbilieHHe akTHBHOCTH COJI B 3pHTENbHOH KOpe W rHmo-
Tanamyce MpH BBICOKOMHTEHCHBHOM OOJIy4eHHH KpbIC B MepBbie 2 Hemenu obiyueHus
[13]. TlpuMeuaTenbHO, YTO COOTHOLIEHHS CTEMeHeH pocTa aKTUBHOCTH (epMmeHTa M
CHHIKEHHsI CKOPOCTH MOTJIOLIEHHS KMCI0PO/ia COracyloTes B 3THX JIBX CTPYKTypax.

Takum 06pa3oM, HALIK OMBITBI MO W3YYEHHIO MOMIOIEHHS KHCIOpOoaa B CTPYKTypax
Mo3ra y opraHu3ma, 00JyvyaemMoro XpoHHuecku aeuumeTpoBbiM OMU, ykasbiBaioT Ha
OKCH/IATHBHYIO TIPUPOAY OHONOrHYECKOro JAEHCTBHA 3TOr0 BHJAa HEMOHM3WPYIOLIEro
M3/lydeHUs W [T OCHOBY UIS JajbHEMUIMX WCCIENOBaHHMM, CBA3AHHBIX C POJbLIO
Kucnopoaa B peanusauuu d¢dekra obnyuenns. B 3ToM acnekTe, B 4aCTHOCTH, BakKHa
NOCTAHOBKA 3a/1a4 JUIsl U3yYeHHs BIUSHUS MOJYJIALMH COAEPXKAHUS KUCIIOPOJa B TKAHAX
B OKCMIEPUMEHTAX ¢ OBIyueHHEM Kak in vivo, Tak U in vitro.
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THE COMPARATIVE STUDY OF OXYGEN CONSUMPTION AND
LIPID PEROXIDATION IN BRAIN STRUCTURES IN RATS CHRONICALLY
EXPOSED TO DECIMETER ELECTROMAGNETIC IRRADIATION

N.R. Bagirova, A.M. Gajiev
A. Karaev Institute of Physiology, Azerbaijan NAS, Baku

SUMMARY

The results of study of both oxygen consumption and lipid peroxidation changes in different
brain structures in rats chronically exposed to decimeter electromagnetic irradiation (460 MHz) are
presented in this paper. The oxygen absorption rate and lipid peroxidation product — malon
dialdehyde concentration in tissue homogenates in rats irradiated chronically during 7 and 14 days
at high and low intensities have been measured. It has been shown that such brain structures as
cortex (visual area), hypothalamus, cerebellum and brai which are discerned by functional,
phylogenic attributes and oxygen supplying respond to irradiation differently. Most significant
changes in oxygen absorptlon rate occur in visual cortex and hypothalamus. High intensity
iradiation (30 mcW/em?) of organism results in decrease of oxygen consumption rate in all studied
brain structures to 14 days of exposition and low intensity irradiation (10 mcW/cm?) enhances
oxygen consumption in brain cortex and hypothalamus. The changes in oxygen consumption in
brain structures, which resulted from exposition to electromagnetic irradiation, lipid peroxidation
alteration in membranes are discussed.
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AKTUBHOCTb AHTHBHOTHKOB B OTHOLIEHHUH
HO30KOMHAJIBHBIX IITAMMOB ACINETOBACTER,
BBLIAEJIEHHBIX B KIIMHUYECKHX CTAOMOHAPAX r. TBMJINCH

T. I'abuconus, I. Menaweunu, K. HMudedynuoze, H. Yaxynaweunu,
M. Haoupaose, M. JTonaoze

HWH Gakreprodarum, MHKPOGHOJIOrHH 1 BUPYCONOrMH MeH I, Onuasa;
I'pysunckyii rocynapctsenHbiii arpapHbli yHUBEpCUTET

IpunsTa 29.04.2009

B nacrosiueii paGore npeacrasiensi nanubie 06 AKTHBHOCTH Pa3/IHYHBIX aHTHOHOTHKOB
mpotHB Acinetobacter spp, monyuennsie B MHOTOUEHTPOBOM HCCJ/IEA0BAHHH B Pa3iHUYHBIX
KIHHIYeCKHX cTaunonapax r. Touaucu. Beero uce. 157 JIbHbIX LITAMMOB
Acinetobacter spp., BbigeJeHHbIX M3 PA3THYHBIX BHIOB KJIMHHYECKOr0 MaTepHajia.
PesynbTaTh onpenenenns uyBcrBHTeNBHOCTH K AHTHOMOTHKAM MCC/IEA0BAHHBIX IITAMMOB
Acinetobacter spp. nokasanm, 4To HauGoaBbLIEH AKTHBHOCTBIO B OTHOLIEHHH MCCJIeN0-
BAHHLIX WITAMMOB Acinetobacter spp. o6nanan MeponeHeM. AHTHOaKTepHabHble mNpe-
NapaThbl, AKTHBHbIE B OTHOLIEHHH Acinetobacter SPp-, B nopsiike yObIBAHUS AKTHBHOCTH (0T
CaMOT0 aKTHBHOTO K HauMeHee AKTHBHOMY) pacipelesioTcs cleaylommum  o6pasom:
Meponenem, aMHKauMH, uedrazuanm, pod P JUIHH / Ta30-
GakTam, JUIMH, FeHT AKTHBHOCTb FeHTAMHLHHA GbL1a caMoii HH3KOIi u3
BEEX HCC/IEN0BAHHBIX AHTHOHOTHKOB, HEUYBCTBHTEbHBI K AaHHOMY aMHHOTJIHKO3HAY GbLIH
155 WTaMMOB M TONILKO 2 GbLTH YMEPEHHO Pe3HCTEHTHLIMH.

Kuiouesble cioa: Acinetobacter spp., HozokommanbHbre WITaMMbl, aHTHGHOTHKOpE3HC-
TEHTHOCTh

Tepanus Ho3oKOMHANLHEIX MH(eKUMiT y TNalUKMEHTOB, HAXOMALIMXCS Ha JIYEHHH B
IIHHHYCCKHX  CTALMOHApaX, ABISETCA aKTyalbHOH NpoGieMoi. YuuThisas TsskecTs
COCTOAHMS TAKOH KATEropun GONBHBIX U HEBO3MOKHOCT GBICTPOro TMONTyYEeHHs pe3yJib-
TaTa GaKTEPHONIOTHYECKOTO HCC/IEOBAHMS, BBIGOP AHTHOHOTHKOB JUISL TEPAIHH, B OCHOB-
HOM, TPOBOAMTCS SMITMPHUYECKH C yYeTOM JIOKAIbHBIX NAHHBIX O CTpyKType BO30YyaH-
Tenel W WX aHTHGMOTHKOpesHCTeHTHOCTH. B pase MCCIIEIOBAHHH, NPOBENEHHBIX B
J1e4eGHO-IPO(MITAKTHYCCKUX YUPEHKICHHSX PasIHUHBIX peruoHos I'pysum, nokasamo,
10 OCHOBHAs pOJIb B STHOJIOTHYECKOH CTPYKTYpE HO30KOMHMAIbHBIX HH(EKLIHit NpHHaa-
KT TPAMOTPHLATENbHbIM 29p0Gam. TTpuyeM, B GONBUIMHCTBE CTALMOHAPOB OHHM W3
npoGneMaTHYHbIX BO3GyauTenell sBseTca Acinetobacter spp. [2]. Pesynbrarel ananusa
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NIaHHBIX O PE3UCTEHTHOCTH BO3OyauTesned Ho3okoMHanbHbIX MHOekuuii B CLIA (6asa
nanHeix TSN) 3a 1998-2001 rr. nokasaiu, YTo pe3UCTEHTHOCTb K MEPONEHEMY LITAMMOB
Acinetobacter spp. BO BCeX OTAENEHMAX CTALMOHAPOB yBenuuunach Ha 4,6% a B
KJIMHHYECKHUX CTalMOHapax — Ha 8,2% 3a 3-netuuii nepuon [1].

MATEPHAJ U METOJbI

B Hacrosiueii paboTe npeicTaBieHbl JaHHble 00 aKTUBHOCTH Pa3IMYHBIX aHTHOWO-
THKOB MpoTHB Acinetobacter spp., monayyeHHble B MHOTOLEHTPOBOM HCC/IEI0BAHHH B
pa3NMYHBIX KJIMHMYECKHX cTauuoHapax r. TOumucu. B wuccnenoBanue BKIIOUEHBI
wramMMmbl Acinetobacter spp. BbleNeHHbIE W3 KIIMHHYECKOTO MaTepHana, B3sToro y 6osib-
HBIX, HAXOAMBLUMXCS HAa CTALMOHAPHOM JIEYEHWH C KIMHMYECKH M nabopaTopHo
NOATBEPKACHHBIMM MHGEKLMAMH, PasBUBLIMMMCA HE paHee uem uepe3 48 u mnocne
FOCMHUTaJIM3aLMH.

Bceero uccineaoBano 157 HO30KOMHaIbHBIX WITAMMOB Acinetobacter spp., BbI€IEHHBIX
M3 pasIMYHBIX BMIOB KJIMHMYECKOrO Marepuana (KpoBb, MOYa, MOKPOTa, paHeBOE
oraenseMoe). MieHTH(HKALIMIO LITAMMOB TPOBOIMIIM C MOMOLLBIO PYTHHHBIX, MPUHATBIX
B JaHHOM saGopatopun MeTonoB. CoGpaHHbIe UTAMMBI XPAaHWIIM TpH TeMreparype—
37°C. YysctBuTenbHocTh Acinetobacter spp. mccienosanu ¢ nomouisio E-tectos Ha
arape Miosnepa-Xunton. Onpenensnu 3uauenus MIIK nunepaumnnuua, nunepaums-
nuHa / TazobakTama, LedTazuauMa, MMHIIEHEMA, MepOoNeHeMa, FeHTaMULIMHA, aMUKaLlMHA
1 uunpoduiokcauuna. TecTHpoBaHHE OCYLIECTBIIAIN B COOTBETCTBHH C PEKOMEHIALMAMH
HauuoHanbHOrO KOMHMTETA 10 KJIMHHYeCKHM nabopatophbiM cranmaptam (NCCLS —
CILIA). JIns TeCTHPOBAHMS MCIOJB30BATH GaKTEPHANIbHYIO CYCTEH3HIO, COOTBETCTBO-
BaBLuyio cTanaapty MytHoctH 0,5 McFarland. Muky6anumio nposoaunu npu temneparype
35°C B Teuenue 16-20 y. MIIK (MuHMMAanbHas MOJOBNAIOIIAN KOHLEHTpALMsA) Orpe-
JIeJISIM KaK 3HaveHue, ykasaHHoe Ha mojnocke E-tecta B MecTe mepeceueHus d/urco-
BH/IHOM 30HBI MOAABJIEHHs POCTa MHKPOOPraHM3Ma C MOJOCKOH. BHyTpenHuii KoHTposb
KauecTBa ONpEAENeHHs YyBCTBUTEJIHOCTH MNPOBOAMIH C MOMOLIBIO KOHTPOJIBLHOTO
wramma Acinetobacter spp.

Ilpu XapakTepuUCTHKE MHKPOOPraHH3MOB HCIOJIb30BAIN OOLIENPHHATBIE MOKA3aTeNlN:
4YBCTBHTE/IbHbIE, YMEPEHHO PE3UCTEHTHbIE W PE3UCTeHTHbIE. s MHTEerpanbHO# Xapak-
TEPUCTHKH JIEKAPCTBEHHON YCTOMUMBOCTH MCTOJB30BAIH TEPMHH “HEUYBCTBHTE/bHbIE™
LITAMMBI, OObEAMHSAIOLNWHA YMEPEHHO PE3UCTEHTHBIE H PE3UCTEHTHBIE MUKPOOPraHHU3Mbl.

PE3YJIbTATHI 1 UX OBCYXJIEHHUE

PesynbTarhl OMNpejesneHns 4yBCTBUTENBHOCTH K aHTHOMOTMKAM MCC/IEI0BAHHbIX
wraMMoB Acinetobacter spp. mMoKasaaM, 4TO HauOONbILEH aKTUBHOCTBIO B OTHOLIEHWH
McceIoBaHHBIX WTaMMOB Acinetobacter spp. obniazany MeponeHeM, amMHKaluH, Led-
Ta3WIMM U WMHNeHeM. HanMeHblas yacToTa pe3HCTEHTHOCTH BbIABJIEHA K MEPOTNEHEMY:
HeuyBCTBUTENIbHBIMU Obui 119 mramMmoB Acinetobacter spp., npuuem 111 obnananu
MPOMEXKYTOYHBIM YPOBHEM YCTOMYMBOCTH, a 8 Obimu pesnctenTHbl. K umunenemy
KOJIMYECTBO HEYYBCTBUTENBHBIX ITaMMOB Acinetobacter spp. coctaBuno 151. M3 nux
MPOMEXXYTOYHBIM YPOBHEM PE3UCTEHTHOCTH obnananu 125 wrammoB. M3 pesucTeHTHbIX
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K MeporeHeMy WTaMMOB 14 06J1ajiali NepeKpecTHOM yCTOMYMBOCTBIO K MMHIIEHEMY, 3
bl YMEPEHHO PE3HUCTEHTHBI M 12 — UyBCTBHTENIbHBI K MMUIIEHEMY.

BTopbiM 0 aKTMBHOCTH M3 B-NaKTaMHBIX AHTHOMOTMKOB B OTHOLICHWH LITAMMOB
Acinetobacter spp. 6bu1 uedTasnuM. HeuyBCTBUTENBHBIMU K HeMy Gbutu 147 wramMmoB,
M3 KOTOPbIX PE3UCTEHTHBIMH sBISUTMCH 132. TTeHHUMIIHHBI GbUTH MEHEe aKTHBHBI, YeM
KapGaneHembl U LedTa3uauM, IPOTHB MCCIIENOBAHHbIX ITaMMOB Acinetobacter spp. Tak,
PE3UCTEHTHBIMU K MHMNEPaLUIMHY/Ta300akTaMy ObUM 145 M30NISTOB, K MUNEPALAILIMHY —
146. 1LITaMMOB C MPOMEXKYTOUHBIM YPOBHEM YCTOHYMBOCTH HE BbIAEIIEHO.

HeuyBcTBuTENBHBIMU K aMukaunHy 6bu1 141 wramm Acinetobacter spp. M3 uux 116
06/1ajiani POMEXKYTOUHBIM YPOBHEM PE3MCTEHTHOCTH, a 117 GbUIM PE3UCTEHTHBIMH.
AKTHBHOCTb F€HTAMULIMHA Gbl1a CaMOH HU3KOMH M3 BCeX MCC/IeI0BAHHBIX aHTHOHOTHKOB.
HeuyBcTBHTENIbHBIMM K JaHHOMY aMMHOIIMKO3MIY GbutH 155 wrammoB Acinetobacter
spp. M3 HeuyBCTBMTENbHBIX MHKPOOPraHM3MOB GOJIBUIMHCTBO IITAMMOB ObUIH pe-
3UCTEHTHBI M 00J1ala/li [IPOMEXKYTOYHBIM YPOBHEM PE3HCTEHTHOCTH K FEHTaMHLMHY.
HeoGX0MMO OTMETHTB, YTO A1l MCCJIEAOBaHHBIX wWTamMmoB 3Hauenue MITK (Munn-
MajbHasi MOJIOBJIAIOUIAs KOHLIEHTPALKs) eHTaMHMLKMHA CocTaBuio 256 mkr/mi. Ilepe-
KPECTHOH YCTOHYMBOCTBIO K FEHTAMHUMHY M aMHKallMHy obniafanu Tosbko 125 wramma
Acinetobacter spp. U3 111 wrammoB Acinetobacter spp., oGnamaBuiux ymepeHHOM
PE3UCTEHTHOCTBIO K FEHTAMULMHY, OJMH ObUT Takke yMEPEHHO PE3UCTEHTEH K aMHKa-
LHHY, OCTAlIbHbIE GBUTH K HEMy UyBCTBHTEIbHbI. He BbisBiIeHO wTammoB P. aeruginosa,
YCTOHUMBBIX K aMUKALIMHY W YyBCTBHTE/IbHBIX K FEHTAMULMHY. VI3 HEYYBCTBHTE/IBHBIX K
uunpodokcatHy wraMmoB Acinetobacter spp. OCHOBHYIO 4acTh COCTABHIIH PE3HCTEHT-
Hble — 50 K To1bKO 17 GbUIH YMEPEHHO PE3HCTEHTHBIMH.

Bce wrammbl Acinetobacter spp., pe3sUCTEHTHbIE K aMHKalMHY, ObUTH yCTOHUMBBI K
renTaMuLnHy. TONbKO reHTAMHLIMHOPE3HCTEHTHBIE LUTAMMBI GbLIH YCTOHYMBBI K aMHKa-
waHy. Acinetobacter spp. GbUTH OHOBPEMEHHO YCTOMUMBBLI K MHMIMIEPALIALINHY, MUMepaLii-
nuHy / Tasob6akTaMy, LMNPO(IIOKCALMHY H FEHTAMHUKHY. ACCOLMHPOBAHHAS PE3UCTEHT-
HOCTb K 5 AHTHOMOTHKAM — TEHTAMULIMHY, MMNEPALIAUTMHY, MUNEpalIMHY / TazobakTamy,
uMnpoQIoKcaLlHy W MMHUIIeHeMY — Obisia BbisiBieHa y 113 WITaMMOB; K MUMNEPaLMIUTHHY,
nunepauMIMHy / Tasobakramy, uedTasuanMy, UMNPOQIOKCALUMHY M FEHTAMHUMHY —
Tonbko y 11 w3onatos Acinetobacter spp.; K NMNEPALMLTHHY, MHNEPALMIUTHHY /
Ta3o6akTaMy, UMNPOIOKCaLHy, FTeHTAMHLIMHY H aMHKALMHY — y 2 LUTAMMOB.

Takum 06pa3oM, Pe3MCTEHTHOCTb HO30KOMHaIbHBIX WITaMMOB Acinetobacter spp. B
HacTosilee BPeMs ABJISETCS Cepbe3HON TepaneBTHyeckol npobiemoit. M3 Beex anTHGHO-
THKOB, BKJIIOUas P-1aKTaMHble, HAMMEHbLIMH YPOBEHb YCTOHYMBOCTH OTMEUEH K Meporie-
HeMy. AHTHOaKTepHalIbHble MpenapaThl, aKTHBHbIC B OTHOLIEHHH Acinetobacter spp., B
nopszke yObIBAHUA aKTHBHOCTH (OT CAMOTO aKTHBHOTO K HaHMeHee aKTHBHOMY) pacrpe-
JIEAIOTCA CIIEYIOLMM 06pa3’oM: MeporieHeM > aMUKALMH > LedTa3uaAMM > UMHUIICHEM >
LnpoQIoKCALMH > MUMEPALLTHH / Ta300aKTaM > MUNepaLUIHH > FeHTaMHLIMH.
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THE ACTIVITY OF ANTIBIOTICS AGAINST NOSOCOMIAL STRAINS OF
ACINETOBACTER, ISOLATED IN THE CLINICAL HOSPITAL OF TBILISI

T. Gabisonia, G. Melashvili, K. Didebulidze, N. Chakhunashvili, M. Nadiradze,
M. Loladze

G.Eliava Institute of Bacteriophage, Microbiology and Virology;  Georgian State
Agricultural University

SUMMARY

During 2000-2004 years 157 strains of Acinetobacter spp. were isolated. Most of them (151
strains) were sensitive to Meropenem.

The scale of activity of preparations is as follows: Meropenem > Amicacine > Cephtazidime >
Imipenem > Ciprofloxacin > Piperacilline-tasobactame > Piperacililine > Gentamycin.

Total of 155 strains were resistant to Gentamycine, and rest of 2 was less sensitive.

Hereby, we can conclude, that such nosocomeal strains, as Acinetobacter, are high risk factors
of re-infections in hospitals. Therefore it is important to provide routine monitoring of micro flora
and provide appropriate actions against pathogens.
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byg@smo 1. 1 — Enterobacteriaceae spp., 2 — Pseudomonas.spp., 3 — Enterococcus spp., 4 —
Staphylococcus spp., 5 — Streptococcus spp., 6 — Bacillus spp., 7 — Klebsiella spp., 8 — Candida spp.
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H3YYEHUE 3TUOJIOTUYECKOW CTPYKTYPBI 1 AHTUBMOTHKO-
PESUCTEHTHOCTH BO3BYAUTEJIEN 3ABOJIEBAHU I
MOYEIIOJIOBOM CUCTEMBI

T. I'abuconusn, I'. Menawsunu, K. Juoedynuose, H. Yaxynaweunu,
M. Haoupaoze, M. /Tonaoze

HHW Gakrepuodaruu, MukpoGuonornu u Bupyconornu umenu I, Onuasa; [pysunckuii
FOCY/apCTBEHHBIN arpapHblii yHUBEpCHTET

PE3IOME

C uenbio onpeaeneHus 3THONOrHYECKOI CTPYKTYPbl M aHTHOHOTHKOPE3UCTEHTHOCTH BO3GY-
nureneit 3aboseBanuii MOY€-0JI0BOH CHCTEMBI npoBeIeHO MHKpOGMOHOl"M‘IeCKOB OGCJ"IEIJOBQHHC
103 06]3831105. MaTepl/la.'IOM JUA UCClieI0BaHUA CITY>KWJIN BbIJEJIEHUS U3 UEpBUKAJIbLHOrO KaHana,
acnupaT M3 MOJIOCTH MAaTKH, acnupaTt npu MYHKUMH W HHTPaO"epauHOHHHﬁ marepuain. Pocr
MHKPOOPraHM3MOB OTCYTCTBOBaN B 16 o6pasuax. CTpykTypa BbineneHHOl MHUKpodIOpb! Gblia
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Clieflylouleii: npeacTaBuTeNn ceMmeiictsa Enterobacteriaceae (npeumyectBerHo E. coli — 40%),
Streptococcus spp — 10%, Enterococcus — 10%, Stapylococcus — 8%. AHadpoGhi (23%)
MPC/CTABJICHbI, B OCHOBHOM, rpaMOTpuLaTeNbHbiMH Gaktepusmu (Fusobacterium spp, Bacteroides
spp, Provetella spp.). OcHosHoit npoGnemoit AHTMOHOTHKOPE3HCTEHTHOCTH AIBJIAETCH MHTEHCHB-
Has TIPOLYKUMS B-NaKTama3s paciMpeHHOro CMEKTpa JHTEPOOAKTEPHIT W METHLUWUIHHOPE3HC-
TeHTHOCTb Y Staphylococcus spp.

STUDY OF ETIOLOGIC STRUCTURE AND ANTIBIOTIC RESISTANCE OF
PATHOGENIC ORGANISMS CAUSING UROGENITAL SYSTEM DISEASE

T. Gabisonia, G. Melashvili, K. Didebulidze, N. Chakhunashvili, M. Nadiradze,
M. Loladze

G. Eliava Institute of Bacteriophage, Microbiology and Virology;
Georgian State Agricultural University

SUMMARY

For determination of etiological structure and antibiotic resistance of urogenital tract disease
causatives total of 103 samples have been investigated. Samples were received from cervix and
vagina, and also were taken during operations. Growth of microbes was not observed in 16
samples. The structure of isolated microorganisms was the following: Enterobacteriaceae (mostly
E. coli — 40%), Streptococcus spp — 10%, Enterococcus — 10%, Stapylococcus — 8%. Aerobes
(23%) mostly were gram-negative rods (F: usobagterium spp, Bacteroides spp, Prevotella spp.).
The main problem of antibiotic resistance is the intensive production of B-lactamase extended-
spectrum of enterobacteria and methicillin resistance of Staphylococcus spp.
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U3MEHEHHUE TNFa, IL1B, IL8, INFa U INFy B KPOBH
BTPOLECCE UMMYHOMOJYJISIUA ITPA MMAPOJOHTHUTE

H. I u, JI. 1. JI. Kunapouose

Tounucckas meauumnekas Akagemus um. I1. LLlotamse

PE3IOME

YCTaHOBJIEHO, 4TO MPH NapONOHTHTE B MPOLECCE JeUeHHs YPOBEHb M IMHAMMKA W3MEHEHMit
TNFa, IL1B, IL8, INFa u INFy 0TpaxaioT HHTEHCHBHOCTS BOCMAJIMTEIILHOTO MPOLIECCa H M10ITOMY
M0Ka3aTe/li CUCTeMbl MHTEP(EPOHA M MPOBOCMATHTENBHBIX LMTOKMHOB B KPOBH MOTYT GbiTb
HCNIONb30BaHbl KAK NOTIONIHATENbHbIE KPUTEPHH IS OLEHKH TeuyeHHMs 3a00JIeBaHUS 1 I pek-
THBHOCTH MPOBOJNMOTO JIEYEHHUS].

Tosbiwenne yposus TNFa, IL1B u IL8 u chuwkenne INFa, INFy B kpoBH npu naponoHTute
CBHACTENILCTBYIOT O PasBUTHH BTOPHYHOrO HMMYHOLE(HUMTA, 4TO TEOPETHUECKH OGOCHOBHIBACT
Heo0XOAUMOCTb NIPOBENCHHA MMMYHOMOLYHpYIOLLEf Tepanud. Ucxoms u3 3Toro, mcnonsso-
BaHHe WMMyHOMonysnupyiowero (Una de gato) M aHTHOKCHAAHTHOrO (eHoBuH) npenaparos
PACTHTENLHOTO MPOUCXOKICHUA JUIA OGILeH M MECTHOH HMMYHOMOAYNALMH MOBbILLAET s dek-
THBHOCTD TPOBOIMMOTO JIEUEHHS, COKPALAET CPOKH JiedeHHs W CroCoGCTBYET HOpMaNu3aLuu
fokasateneii CHCTeMbl MHTEp()epOHa H IPOBOCNIANMTENbHBIX LIUTOKHHOB B KPOBH.

CHANGES IN TNFaq, IL1p, IL8, INFa AND INFy IN BLOOD
INTHE PROCESS OF IMMUNOMODULATION AT PARODONTITIS

N. Gogebashvili, L. Jashi, L. Kiparoidze
P. Shotadze Tbilisi Medical Academy

SUMMARY

In the present study it has been stated that at parodontitis during the treatment the level and
dynamics of changes in TNFaq, IL1B, IL8, INFa and INFy reflect intensity of inflammatory
processes. That’s why the indices of interferon system and antiinflammatory cytokines in blood could be
used as additional criterion for evaluation of disease process and efficacy of the treatment.

The increased level of TNFa, IL1B, IL8 and the decreased level of INFo, INFy in the blood at
parodontitis appear to be a good evidence of developed secondary immune deficiency that
theoretically proves the necessity of immunomodulatory therapy and conducting the immuno-
modulatoty methods of the treatment.

Proceeding from the above-mentioned, the use of immunomodulatory (Una de gato) and
antioxidant (Phenovin) preparations for general and local immunomodulation increases the
efficacy of the treatment, shortens its duration, and facilitates normalization of indices of both: the
system of interferon and anti-inflammatory cytokines in the blood.
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ACOUSTIC RHINOMETRY AND PARANASAL CAVITIES:
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Acoustic rhi ry, AR is a well blished di ic tool in rhinology. The aim of the study
was to test the hypothesis that the paranasal sinuses are a main cause for inaccuracy of AR in the
posterior part of the nose. Models were measured with paranasal sinus volume simulated between 0
and 25 mL and with the junction between the models and the paranasal sinuses varying in length
and diameter. Moderate but distinct modification of the posterior area-distance curve was found
within the models after changing size of the paransal sinuses and their Junction to the cavity. The
apparent cross-sectional area CSA measured in the posterior cavum decreased with the volume of
the paranasal sinuses. This effect was limited by the length and the diameter of the paranasal
Junction, as well as by the concha. No influence of the contralateral side on AR measurements was
seen. AR reveals reproducible measurements up to 4 cm from the nostril that correspond with the
actual CSA model. Simulated paranasal sinuses appear to contribute partially to the inaccuracy in
the posterior part of the area-distance curve.

Key Words: acoustic rhinometry, nose models, nasal cavity physiology, physiology of
paranasal sinuses

The respiratory function of the nose (acclimatization and cleaning of inhaled air) is
maintained by a sophisticated interaction between anatomical shape and airflow behavior
within the nose. Acoustic rhinometry, AR, is of increasing importance for rhinologists in
gaining objective information about nasal airway geometry. The clinical applications are
numerous and have been published in detail [1, 2, 4, 9, 10]. The accuracy of the method
has been evaluated using several methods including magnetic resonance imaging,
computed tomography, and model studies [5, 6, 11]. However, the precision of AR
measurements seems to be limited to the anterior part of the nasal cavity. Severe
difficulties arise in interpreting AR results in the posterior nasal cavity and in the
epipharynx. Acoustic rhinometry appears to overestimate the cross-sectional areas in
these regions [3]. It was assumed that soundwaves passing through the ostia into the
paranasal sinuses (i.e., the maxillary sinus) and to the contralateral side of the nose may
be responsible for the loss of energy, thus leading to the overestimation of the cross-
sectional area, CSA, in the nasal cavity distal to the ostia [3, 6, 8].
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MATERIAL AND METHODS

Acoustic Rhinometry

The principles of AR have been previously described in detail [7]. The method is
based on computerized analysis of acoustic, reflections caused by a nasally applied
audible sound. Considering the nose as geometric body varying in shape and diameter,
sound is reflected at distinctive sites of change in CSA and altered acoustic impedance,
respectively. For example, acoustic impedance depends on the cross-section for the
cavity, the composition of the gas the sound travels through, and the wavelength of the
sound. In AR, the sound signal consists of a spectrum of frequencies leading to a frequency-
specific reflection. Time and echo are recorded, and time delay, frequency, and amplitude are
analyzed using Fast Fourier Transformation. Maximum frequency and amplitude define the
CSA. Time delay represents the distance from the nostril and thereby depicts an area-distance
chart of the nasal cavity [7]. In the present experiments, a single-impulse acoustic rhinometer
(Rhinoklack RK 1000, Stimotron, Wendelsteain, Germany) was used. The equipment consists
of a spark source, a microphone with amplifier, a wave tube including a 7 cm nosepiece, and a
personal computer for data collection and analysis.

Models

To evaluate the influence of length and width of the “paranasal sinus” junction as well
as the “paranasal sinus” volume, a transparent acrylic box model with dimentions of 10 x
60 x 100 mm (height x width x length) was built (Fig. 1).

Computer

25 ml Syringe

“Paranasal Joint” “Nasal Concha”

A

Acoustic Rhinometer

Box Model

Fig. 1. Experimental setting for acoustic rhinometry in “box models”

Screw joints made it possible to lift the cover plate for different setups of the “nasal
septum” or placement of “nasal concha”, both made from silicone (Otoform, Laborsystem
Frisch, Obberreute, Germany). Airtight sealing of the acoustic rhinometer to the model
was secured by a vitreous nosepiece with a square shaped CSA of 1 cm? on the model
side. Additional use of plasticine prevented acoustic leakage between nosepiece and
model. The 8-cm silicone septum divided the model into two chambers (a “measurement



side” and a “contralateral side”) connected by an “epipharynx” at the posterior wall
(Fig. 1). Parallel movement of the septum generated measurement sides varying in CSA
of 0.5, 1,2,3, 4, and 5 cm?. The influence of the contralateral side of the AR result was
studied in a model setup with a constant CSA of the measurement side (2 cm?) and
different volumes of the contralateral side (0, 44.8,51.2, and 57.6 cm?).

A hole was drilled into the lateral wall of the model at a distance of 4 cm from the
front opening. A 25-mL syringe (Norm-Jekt, Henke-Sass-Wolf GmbH, Tuttlingen,
Germany) attached to the hole simulated a paranasal sinus, comparable to the maxillary
sinus. Measurements were performed at different volumes of the syringe (0, 1, 2, 3, 4, 5,
6,7,8,9, 10, 15, 20 and 25 mL and infinite volume) by moving the piston. The junction
between syringe and model was modified in inner diameter (2,3,4,5,6,and 8 mm) as
well as length (5, 8, 12, and 20 mm) using appropriate silicone tubes. All joints were
sealed with both plasticine and Otoform. A small silicone block (10 x 3 x 42 mm [height
* width x length] placed 1, 2, or 3 mm apart from the lateral wall in front of the Jjunction
simulated a nasal concha for a closer approach to regular anatomy of the nose (Fig. 1).

Data Analysis

Measurements from AR transferred to a standard data spreadsheet gave access for
graphic and statistical analysis. The maximum change in CSA compared with control
measurement in unmodified box models was quantified, and the position for this change
was located on the AR chart for each experimental setting. The modified parameters were
correlated with the maximum change in CSA to reveal any systematic influence of model
alterations on AR measurement results.

RESULTS

Model Cross-Sectional Area and Contralateral Side

The enlargement of CSA in the measurement side had a strong effect on the accuracy
of the AR results. Figure 2A shows the CSA measured by AR for actual CSAs in the
model of 0.5, 1, 2, 3, 4, and 5 cm?. The curves represented all measured CSAs as being
undersized. Comparison of the average CSA between 1 and 7 cm to the “nostril” with the
real CSA of the model suggested that with increasing CSA, the measured CSA is
progressively turning smaller (Fig. 2B).

Junction Diameter and Length

Acoustic measurements of the model with different diameters of the “paranasal sinus”
junction (length 5 mm, infinite sinus volume) showed an increase of CSA up to 307%
distal to the junction in a diameter-dependent manner. Maximum change in CSA
correlated strongly with junction diameter (Table 1). The growth in the curve started at
the junction between sinus and model and increased with the width of the junction. The
maximum change in CSA was located in the “epipharyngeal” segment of the model
(Table 1). The increase of junction length caused a decrease of CSA previously gained by
the hole (diameter 6 mm; infinite sinus volume). The increase of CSA originated again at
the junction between syringe and model. Longer junctions downgraded the deviation of
the AR curve from the control curve. The point of maximum change in CSA after
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modification of junction length was seen in the epipharyngeal segment of the model.
Cross-sectional area and junction length closely correlated (Table 1):
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Fig. 2.

(A) Area-distance functions for different cross-sectional areas in the box model as

measured by acoustic rhinometry. (B) Mean difference of acoustic measured cross-sectional areas
from actual box cross-sectional areas compared with actual box cross-sectional areas. Bars indicate SD.

Sinus Volume

Alterations of “paranasal sinus” volume influenced posterior CSA in AR
measurements. Attaching a finite volume to the “paranasal sinus” junction shifted the
position of maximum change in CSA toward the “nostril”. Maximum boost of CSA was
found at the end of the nose segment of the box model. Expansion of the sinus volume
enlarged the acoustically measured CSA up to 124% at a volume of 25 mL, although only
moderate correlation between sinus volume and CSA was detected (Table 1).



Table 1

Characteristics of AR Curves in Box Models With Paranasal Sinus

Junction Junction Sinus Concha and
Modified Parameter diameter length volume |sinus volume
2,3,4,6,8mm)|(5, 8,20 mm)| (0-25 ml) (0-25 ml)
Maximum Increase in CSA (%) 307 195 124 78

Mean Distance of Maximum Deviation

From Control Curve (cm)  SD 9.93+£0.15 8.78+0.19 | 7.64+0.66 | 8.39+0.13

Correlation Between Modified Parameter

and Maximum Deviation of CSA r 099 0:28 075 062

CSA = cross-sectional area; SD = Standard deviation; r = correlation coefficient

Nasal Concha

The space between silicone block simulating a nasal concha and lateral wall modified
the precious findings of the posterior AR curves. Shrinking the gap between “concha”
and lateral wall reduced the increase of CSA caused by an infinite sinus volume (Fig. 3).
Thus, a finite volume of 25 mL lead to an increase of CSA to a lesser extend (70%)
(Fig. 3) compared with the similar setting without “concha” (124%) (Table 1). The onset
of CSA increase was seen further distally at 5 cm. Similar to other settings, the maximum
increase of CSA was located in the epipharyngeal segment of the model (Table 1). Sinus
volume and CSA showed only weak correlation after placement of a “concha” opposite
the junction of the “paranasal sinus” (Table 1).

DISCUSSION

All models were represented as too small in the AR curves. This error grew with
increased model CSA. Cross-sectional areas up to 2 cm? are found in normal human
noses. Besides, AR is calibrated to optimally perform in soft, mucosa-coated spaces. The
box models consisted of a “hard sound” acrylic material, thereby leading to an
underestimation of CSA by AR [1 1]. Accordingly, this particular error is expected to be
small if AR is performed in human subjects. Sudden changes in CSA let to an inert assent
of AR curves because of an inherent attenuation in the acoustic system [11]. Therefore,
calculation of medium CSA at the transition between nosepiece and model results in a
representation of the model CSA that is too small.

The experiments confirmed the findings that changes in CSA or in volume in the
contralateral side of the two-chamber model have no influence on the AR curve of the
measurement side as reported by other groups [6]. Acoustic rhinometry draws an area-
distance chart. The imaging of the contralateral CSA takes place after the sound has
passed through the measurement side into the contralateral side, extending the time of
travel. Consequently, changes in CSA would be plotted distally in relation to the
measurement side. These results indicate that there should be no influence of the
contralateral side on AR measurements in the human nose.
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Fig.3.  Acoustic rhinometry in the box after placement of a “nasal concha”. (A) Different
Distances of the concha from the lateral model wall at infinite sinus volume and 5-mm junction
length and diameter. (B) Different volumes of the sinus with concha distance of 2 mm and same
junction caliber as in Figure 2. The presence of a nasal concha equivalent diminishes the influence
of simulated paranasal sinus size on acoustic rhinometry measurements

Attachment of a simulated paranasal sinus, change in sinus volume, and variation of
width and length of this paranasal sinus junction modify the AR curves compared with
the standard box model. The expansion of sinus volume, widening of the junction
diameter, and shortening of the junction increase the acoustic CSA in the posterior part of
the AR curve, beginning at the position of the paranasal sinus junction.

For the interpretation of AR results, the sound pathway should be considered.
Travelling sound branches at the junction between sinus and model. Therefore, AR
curves consist of a sum of the CSA of the sinus and the nasal cavity. An appropriate
mapping of the paranasal sinuses in the AR Curve cannot be expected. One important
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limitation of the AR technique are cross-sectional areas of less than 0.6 to 0.8 cm?
causing critical underestimation of CSA located distant from it [3, 7, 11]. These cross-
sectional areas correspond with circular cross-sections of 3 to 7 mm. The sinus is located
behind such a bottleneck. In consequence, the outline of the “paranasal sinuses” in the
AR curve is restricted by physical limitations. Therefore, there is a little change in the AR
curve after placement of a concha opposite the paranasal sinus junction. A distance of 2
mm between concha and lateral model wall (box CSA of 1 cm?) reduces the CSA at the
junction to 0.2 cm?. Thus, sound attenuation may be present to such an extent that increase
of posterior CSA can be close to the predictable variance of the measurement system.

CONCLUSION

Acoustic rhinometry curves did not deviate from control models up to 4 cm from the
nostril. The influence of the contralateral side could be excluded as a reason for erroneous
CSA values. The AR curve posterior from the simulated paranasal sinus junction tends to
give larger CSA values than presented in the model. This overestimation seems to be
partially due to the “paranasal sinus”. The representation of the paranasal sinus in the AR
curve depends on the volume of the sinus as well as width and length of the junction
between sinus and model. The narrow space between concha and lateral wall and the
small dimensions of the sinus junction lead to a high acoustic impedance. This bottleneck
limits the outline of the sinus in the AR curve.

The measurements in box models suggest that the paranasal sinuses are a minor cause
of the overestimation of the posterior AR curve in the human nose. Further investigations
in nasal cast models and patients should lead to a better understanding of the influence of
paranasal sinuses on AR.
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AKYCTHYECKAS PHHOMETPHUSI M IPUJATOYHBIE ITA3YXU HOCA:
CUCTEMHOE HCCJIEJOBAHHUE C UCITOJIb30BAHUEM
HCKYCCTBEHHOI “MOJIEJIM KOPOBKH”

I Io. nu, II. Tncanapuose, M. Xyoscaoze

TOunucckuit rocyaapcTBeHHbIH MEIMLMHCKUI YHMBEPCHTET; YHMBEPCHTETCKAs KIHHUKA
uM. CuMoHa XeunHalBuiIn

PE3IOME

Akycwqecxan PHHOMETpPHSA ABNAETCA TBEPIO YCTaHOBUBLIMMCS WHCTPYMEHTOM B PHHOJIOTHH.
LLenuo H3yuyeHUs 6bL10 TECTUPOBAHHUE I'MMOTE3bI O TOM, UTO NPHAATOYHBIE MAa3yXH HOCA SABJIAIOTCA
OCHOBHOIi MPUYHMHOH HETOUHOCTEH B aKyCTHYECKOH PHHOMETPHH 3aaHMX o6acTeii Hoca. Mozenn
CpaBHUBAINCh C HMUTHPEYMBIM 00BEMOM MPHIATOUHOI Masyxu B mpexenax ot 0 10 25 MM, a
TAKKE C CC MEXIy Mo, W NPUAATOYHBIMH Na3yXaMH, BAPbUPYIOLINMH B UTHHE U




AnaveTpe. Tlocne W3IMEHEHHMS DasMEpOB MPUAATOMHBIX nasyx B npeaenax Mozeseit Gbina
nofyena HeGoNbLIas, HO OTYET/INBAS MOAMDHKALUA 3aHEH 06JIaCTHO-TMCTAHLIMOHHOH KPUBOIA 1
£e Mepecetickie ¢ nonocTsio. BeipakenHas miowans nonepeuHoro ceuemus, H3MepeHHas B
3alHeil M00CTH, YMEHbLUMAACh BMECTE C 0GBEMOM NPUAATOYHBIX NazyX. DTOT ekt Gbin
OTPAHH4EH JUIMHOH M IMaMETPOM Kak MPHIATOYHOTO COCNMHEHNS, TaK PaKOBHHbL. Biusiius na
KOHTpaaTepanbHyio CTOPOHY W3MepeHUii aKyCTHUeCKOH PHHOMETPUM He HaGJIOAANoC. Akyc-
THICCKaA PUHOMETPUS MOKA3bIBAET BOCMIPOM3BOANMbIE H3MEPEHHS BILIOTH 10 4 CM OT HO3/IpH,
KOTOpbIE COOTBETCTBYIOT (haKTHYECKO#H MOENH MIOLAAH nonepe4Horo cevenus. Takum obpazom,
HICKYCCTBEHHbIC NPUAATOUHBIC NMa3yXH HOCA YaCTHYHO CMOCOGCTBYIOT HETOMHOCTH B 3ateil
0011acTH 0621aCTHO-AMCTAHLIMOHHO# KPHBOIA.
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IMPO®UITAKTUKA TBEPJBIX TKAHEN 3YEOB
TP OPTOAOHTAJIBHOM JIEYEHUM

O. Aaposcanun, T. Muxaose, J]. Haposcanun

“OprononTaibHblii uentp”, Tounucu
P P

PE3IOME

VBennunenue 4yucia ‘ICHIOCTHO-3)/6HBIX aHOManuii BbI3BAJIO nonyJaspu3auno OpTOAOH-

TANLHOTO JleYeHns. YCIOBHEM YCTICUIHOrO OPTONOHTANLHOO JIeueHHs SBaseTcs cobmonenne
HOPM THTHEHBI W MJIAHUPOBAHKE NPOYUNAKTHYECKHX MEPOTPUATHi TBEPABIX TKaHel 3y6os. [Mpu
OTOM, CIICNYeT MPEYCMOTPETh TMIHeHy MOJIOCTH PTa, CTeNeHb KOMIEHCALUH KapHeca, COCTOsHHE

TBEPALIX TKaHEH 3yGOB W CIM3MCTONH 0GONOYKH. JUIA MALMEHTOB, HAXOAALIMXCS Ha NeyeHue ¢
HCTIONb, fi1) POBAaHHBIX U Hed

0 i) POBAHHBIX aMNMapaToB, HAMEYAIOTCA HHAMBHLYalb-
HbIC THFHEHHYECKHE M NPOYUNAKTHYECKHE MEPONPAHTHS.
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/18 NaUNeHTOB, HAXOMAWMXCA HAa OPTONOHTATLHOM annapaTHoOM JieYeHHe, 00s3aTeNbHbIM
YCIOBHEM ABIACTCA CaHalMA MOJOCTH pTa B MNpolecce JeueHHs W 1OCAe Hero, oLeHKa
TUPHEHUIECKOT0 COCTOSHHMA M KOHTPONb 3a HUM. ITo CTeneHM TBepabIX TKaHeil 3y060B, KOM-
MIEHCALUMH Kapueca W COCTOAHMM CIM3MCTO 0GONIOUKH OGA3aTeNbHO MIAHMPOBAHHE JeueGHO-
NPOGHIAKTHYECKMX MEPONPUATHIA.

PROPHYLAXIS OF TEETH HARD TISSUES AT ORTHODONTAL TREATMENT
0. Darjania, T. Mikadze, D. Darjania
“Orthodontal Center”, Tbilisi

SUMMARY

The increase of maxillodental anomalies induced the high demand on orthodontal treatment.
The observance of hygienic norms and the planning of prophylactic measures for teeth hard tissues
appear to be a successful condition for orthodental treatment. At the same time the hygiene of oral
cavity, the degree of caries compensation, the state of teeth hard tissues and mucous membrane
should be provided. For the patients, subjected to the treatment using fixed and non-fixed
apparatus, the individual hygienic and prophylactic measures are planned.

For the patients subjected to orthodontal apparatus treatment the necessary condition is the
sanation of oral cavity in the process of the treatment and after it, the evaluation of hygienic state
and its control. According to the degree of teeth hard tissue state, caries compensation and the state
of mucous membrane it is necessary the planning and carrying out of treatment and prophylactic
measures.
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U3MEHEHUE AKTUBHOCTH KATEXOJIAMHHEPTMYECKHX
CUCTEM MO3I'A U IOBEJEHME )KUBOTHBIX

I.C. Hopo: M.H. Hi i I'JI. Opmoyaose, TA. /.
H.H. Maiicypaose, K.B. Xy A.T. Xap

I y

Lentp paanaumonHoii GHONOrMM W paiMALMOHHON SKONOrHM AKaieMHu Hayk
Ipysun; TGunucckas Meanumnckas Akaaemus um. I1. LoTtanze

Ipunsra 07.08.2009
Bbi HHTPanepHTOHeaIbHbIM dennna nos

COACPKAHMS HOPAAPEHATHHA W 10AMHHA B Pa3HBIX yMACTKAX FOJOBHOIO MO3ra M yBesH-
eHie HX COOTHOLIEHHS! K CePOTOHMHY, Np T KM kpsic B OIT —
YBEIHYHBAETCS YHC/I0 NepeceyeHHbIX KBAaAPaTOB H OPHEHTHPOBOYHO-HCC/EN0BATEbCKAS
akTHBHOCTL. IpaKTHYecKH He HapywaeTes Gopmug ye. p 0
wberanust YPIIM u BbipaGoTka HaBbika. Ha doue akTi KaTexo. PruYecKHx
cucTem 3aTpyansiercsi popmup H ynp YCJI0OBHO- p TeJbHOro

THna Aoiinoro usderanusi YPJIU. [lenaercs 3aK/i0ueHme, YTO CyLIECTBYET onpeaeieHHblii
ONTHMAJILHLIN AMANa30H KOHUEHTpauuu u cootHowenus HA/5-OT u HA/JIA B Tkaun
MO03ra, B npeaesax KOTOPOro Kari pruyeckne 3MbI MO3ra peajiu3yioT cBoe
MaKCHMaJIbHOE y4acTHe B MpoLeccax NamMsiTH.

Kaiouesbie c/ioBa: kaTexonammHbl, HOpapeHanH, nodamun, YPIIH, YPIU, L-IODA

B nocnennee Bpems nossuioch GOMbLIOE KONMYECTBO MPOTHBOPEUMBBIX AAHHBIX,
KacalOLMXCA BOMPOCA O POJIM KATEXOJIAMMHEPTHYECKHX CHCTEM MO3ra B BbICLLEH HEpB-
HOW JIATE/ILHOCTH, B OPraHM3alMM CIIOXHBIX MPOLECCOB mamatH [5, 7]. Cywecrsyer
pastoriacue B oueHke s(dekToB Hopanpenanuna (HA), nopamuna (JIA) u ux npen-
LWIECTBEHHHKOB Ha 00yueHHe U HOPMHPOBaHHE pasHbIX GOPM MaMATH KHBOTHBIX. Oue-
BHAHO, YTO TOJIbKO HAKOMUIEHHE (AaKTHYECKHX JaHHBIX JaCT BO3MOXKHOCTb OMPENETHTh
TMOIHHHYIO pOJib KaTeXOJIaMHHOB B MpoLeccax o0yueHHs W maMaTtd. B cBasu ¢ stum,
Ue/bIO HacTosieR paGoThl GbIIO HCCeNOBAHKE BIMAHMSA H3MEHEHHS (yHKLUHOHANIBLHOIO
COCTOSIHMSA KATeXOJaMUHEPrHYeCKHX CHCTEM TOJIOBHOIO MO3ra Ha MOBEJEHHE JKHBOTHbIX
8 OIT 1 popmuposanue ycioBHOPedIEKTOPHOI M 06Pa3HOI MaMATH.

MATEPHAJ U METO/bI

OnbiTl npoBoaMIM Ha Kpbicax aunuu Wistar maccoii Tena 180-200 r. Jlo nauana
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9KCIEPUMEHTA BCE JKMBOTHBIE COAEPXKATMCH B CTAHAAPTHBIX YCIOBMSX BHBApHs, C
€CTECTBEHHBIM CBETOBBIM PEXXHMOM, Ha MOJHOPALMOHHOM cOanaHCHpOBaHHOM nueTe ¢
cobmoneHneM MexyHapoaHbIX pekoMeHaauui EBponeiickux KOHBEHLMi Mo 3auiute
MO3BOHOYHBIX JKMUBOTHBIX, HCIONb3YEMBIX TMPH OKCIIEPUMEHTANIbHBIX HCCIE0BAHUAX
(Toct P 50258-92). Kpbicbl Gbini pa3aenensl Ha ase rpynnsl. Ilepsoit rpynmne, koropas
CIIy’KHIa KOHTPOJIEM, HHTPArepUTOHeabHO BBOAMICS (DM3MONOTHUECKHit pacTBOp, a
BTOPOM /Ulsl MOBBILIEHHs obiero coaepkanus HA u JIA BBOAMIM HMX MpeaIIeCTBEHHUK
L-nnokcudennnananud L-JIO®A 3a uwac 10 Hauana ombitoB, B nose 100 mr/kr.
U cozep KaTexc HOB M CEPOTOHMHA B Pa3HbIX CTPYKTYpax roJIoB-
HOro mosra (B nepeaHeil M 3aJHel MonoBuHAaX GONBLIMX MOMYIIAPHH, B FHMMOKamMNe U
YETBEPOXOJIMHH) OMPEAESUIH MO METOLY TOHKOCJIOHHOrO pacrpesieieHHs 1aHCHIINPOU3-
BoaHbIX [3]. Tpon3BOAMIM pacyeT U3MEHEHHs KOJIHYECTBEHHOrO COOTHOLIEHHS MEXy
aMMHaMHM B 9THX ke CTpyKTypax. JlaHHbie 06paboTaHsl cTaTucTHUeCkH [8].

Jlns uccnefoBaHus OOpasHOM MaMATH y Kpbic Oblla MCMONb30BaHAa METOMMKA,
COIJIaCHO KOTOPOHW ycloBHas peakuus mnaccuBHoro uberanus (YPITU) uam smoumo-
HaJIbHas peakLs CTpaxa y Kpbic (OpMHUpYeTCs mocie nepBoro e 6oneBoro pasupasie-
HUA M yHep)KMBAeTCs B MAMATH HeNeNSMM M MecsllaMH, He Tpedys MOBTOPHOro
nozkperuieHus. [103ToMy, B COOTBETCTBHH ¢ kilaccHdukaumel bepurawsunu [3], nannoe
NOBeJIeHHe MOXKHO CYMTaTh MpOsBleHHeM oOpasHoH mamsaATH. CieayeT OTMETHTb, UTo
MPOBEPKY COXPAHEHHs SMOLIMOHANBLHOM peakuuu ctpaxa, wiaud YIIPH npoussoaunu B
pasHoe BpeMsi OT MOMeHTa BbIpabOTKHM: yepe3 15-30 MuH., Ha 2- unuM 3-i JeHb, a Takke
uepe3 Goslee JIUTebHBIE HHTEPBAJIb BpeMeHH. C 3TOM Leblo, KPbiCY BHOBb CaXalu B
CBETJIOE OT/eleHHe Kamepbl W HaOmonanu 3a ee noseaeHueM. Ecnu B Teuenve 1 mun
KpbIca He NPOHHKasa BHYTPb TeMHO# kamepsl, T0 YPITW cuutanu coxpanennoii [1].

C Ue/bio M3y4eHHUs [0JTOBPEMEHHON YCIOBHOPE(IEKTOPHOM NaMATH y KpPbIC BbIpa-
6atbiBaK ycnoBHbIi peduieke aBycToporHero usderanus (YPJIH). Onbithi nposoaniu B
HeGOoNbLLOI Kamepe, pa3/iesieHHOM Ha IBa OTCeKa Meperopoakoi BbicoTor 12 cm. Kaxnoe
OTZeNIeHHEe MMENO pelleTyaThlii Mo, 4epe3 KOTOPOH MOMepemMeHHO MporycKaiu
JeKTpUUeckuii Tok Hanpsokenvem 30-35 B, coueraBuumiics ¢ eACTBHEM YCIOBHbBIX
curnanos. Kpbicy o6y4aiu nepenpbiruBath Ha CUrHaiI (CBET JJaMMoYKH) yepe3 6apbep 13
OJIHOTO OTCeKa B APYroil. B 1eHb OmbiTa XKMBOTHBIM MpEAbABAANU 1o 20 coueTaHwuii.
[MoBeaeHHe CUMTANM 3aKPEIUIEHHBIM, €CJIM Y KpbiC B OTBET Ha YCJOBHBIH cHruain
KOJIMUECTBO MPaBHIIbHBIX PeaKLuil B TedeHHe 3-X JAHei paboTbl MOAPSA COCTABIANO HE
menee 90%.

PE3YJIbTATHI U UX OBCYXXJIEHUE

JlanHble nuTepatypbl 06 W3MeHennu conepkanus KA B Mosry npu BeeseHun L-
JIO®A npotuBopeunBbl. B oxnux nccnenopanusx [5, 6] npu 3Tom 6b110 Hal1eHO NOBbI-
wenHoe coaepxkanue kak JIA, tak u HA, B apyrux [2] nosbiueHne conepxkanie HA B
Mo3ry ofHapy>keHO He OblIo, XOTs ypoBeHb coaepxkanus JJA 3HauMTenbHO BO3pacTas.
Bbino Takke mnokasaHo, uto seeaeHHe L-JIOMA aKkTHBHO CTUMYJIMpOBano chHTe3 JIA,
BBI3bIBAS OTHOBPEMEHHO U COOTBETCTBYIOLIEE CHIbKEHHE KoHUeHTpauuu 5-OT [2].

Hamu 6b10 ycranosneno, yro L-JJIODA B mose 100 mr/kr uepes 4 u mocie ero
BBE/ICHHS IPUBOMT K YBETMUEHHIO CONEPXKAHMA B TKAHH Mo3ra Kpbic kak HA, Tak u JIA.




[lpn 5TOM CTaTHCTHUYECKH 0CTOBEpPHOE yBeuueHHe KoiuuecTBa JIA HMENO MeCTO BO
BCEX MCCIIE/lyeMbIX CTPYKTYpax MO3ra, KpOMe 4eTBepOXOJIMHMs. PacueTsbl nokasauu, uto
CTaTHCTHYECKH JI0CTOBEpHbIE YBeJlM4eHHs cooTHoweHus JA/5-OT ormevaiores B
nepe/iHeii nonoBMHe GOMbIIMX ToJylapuii Ha 55%, B CTPYKTYpax 3ajiHel MoJOBMHbI
ToJyLIApHii M B YETBEPOXOIMUHM — Ha 75 1 61%, cootBetcTBeHHO (p < 0.05).

B akcnepuMenTax Mo M3yueHHIO NOBEAEHYECKHX PeakUMil GbLIO yCTaHOBJIEHO, UTO
onxopasosoe BBeaeHHe 100 mr/kr L-JIODA Bbi3bIBaCT H3MEHEHHe MOBEAEHHS KpbiC B
OIl, yBenM4MBAETCA YMCIO MNEPECEYEHHBIX KBAPaTOB M OPHEHTHPOBOYHO HCCIIEO-
BaTe/ibCkask aKTMBHOCTD. [IpakTHuecku He Hapyiuaercs (pOpMMpOBaHKe M MOCTELyIolIee
BOCINPOM3BEICHHE SMOLIMOHAIbHOH peakLK cTpaxa y Kpbic. OiHako 6blI0 3aMeueHo, uTo ¢
10-ro 2118 TECTHPOBAHHMs YMCIIO KPbIC C COXPaHEHMEM PeaKLMH CTpaxa B MOJOMBITHOMN
rpynne Bceraa Obilo Gonblue, YeM B KOHTPOJIBHOM, YTO, MO-BHAMMOMY, OTpPaXaso
HEKOTOPYIO TEHACHUHMIO K YJTyHLUEHHIO COXPAHEHHS CIIE0B SMOLIMOHATILHOM MaMSTH.

3HaunTesIbHOE M3MeHeHUe GbiIo 0GHapysxkeHo npu BbipaboTke YPIIU Ha done xpo-
HHYECKHX eXKeAHEeBHbIX MHbeKuHi 100 mMr/kr L- JIO®A. Onsitel ¢ Bbipabotkoii YPIU
HauMHaIM 4Yepe3 | 4 nocne WHbeKUMHM npenapata. Ha nepBoe anekTpuueckoe pasipa-
’ketme y GONbLUMHCTBA KPbIC OTMEYANOCh Pa3BHUTHE CHIILHOH SMOLMOHATILHON peakuuu
CTpaxa, KOTOpasi BblpaxkaslaCh B MHCKE, XaOTHYECKMX MOOEXKKaxX ¢ Aedekaumeil u ypu-
Hauuel. [Ipy NOBTOPHBIX COYETAHMAX MOBEJEHHE KMBOTHBIX CTAHOBWJIOCH elle Gosee
XAOTHYHBIM: KPbIChl HATAIKMBAIHCh Ha CTEHbl Kamepbl, MOCTOSHHO MOANPBITHBAJIH,
yuauanach aedekauns. CHIbHOE Xa0THYECKOE ABHKEHHE M SMOLIMOHAIbHAS AKTHBHOCTD
BbI3bIBAJIA 3a/€PXKKY M30aBNeHHs OT Ge3yCOBHOrO pasJpaXMTENs: J>KUBOTHBIE, B
OT/IMYKME OT KOHTPOJIbHBIX, ¢ OueHb GosbIION 3anepikkoit 12-18 cek. nepenpbirupaiy B
Gesonacblii oTcek kamepbl. COCTOsHME MOBBILIEHHOH BUraTENbHON W SMOLMOHANBHOMH
AKTHBHOCTH Y KPbIC B OTBET Ha 3JIEKTPHYECKOE pasjpakeHHe OblI0 OTMEUYEHO W Ha 2- U
3-ii petb onbitoB. Ha 3- u 4-if 1eHb y HEKOTOPBIX KPbIC CTANM MPOSBIATLCS peaKiuu
3beratus Ha ycJIOBHbII CHIHAJI, HO OHW MMeJM CTIOpaJMyecKuii xapaktep. B Teuenme
oaHOro AHA M3 20 npeabABIeHHH yCIOBHOrO chrHana 6buto uiwb 2-3 cyyas YPJIU; y
OHOM  KpbIChl HAGMIONANMCL  HEKOTOPbIE CHMIITOMBI, HAMOMMHAIOUIME Da3BUTHE
COCTOSHMsA HeBpo3a. OHHM BbIPAXATMCh MOYTH B MOJHOM OTKa3e MepenpbiruBaTh uepes
0apbep He TOJBKO Ha YCJIOBHOE, HO M Ge3yClOBHOE pasfpakeHHe: NMPH HaHECEHHH
9NIEKTPHYECKOr0 yaapa Kpbica GECrOKOHHO ABHrajach Ha OJHOM MECTE, WJH, ChEKHB-
WHCh, ApOXKaia W JIMWb PEIKO, KOra 3EKTPHYECKOe PasiApaxeHHe MPOLOIKAIOCH B
Tederue 30-40 ceKyH/bl, OHa nmepenpbirkBaia B 6e30nacHbli oTcek.

MakcumanbHoe konuuectBo YPIIW, Ha 5-6- AHH ONBITOB Yy KpbIC, COCTAaBJsIO B
cpeatem 15-20%, B TO Bpems Kak, y KOHTPOJIbHBIX Ha 5-H [eHb OHO AocThraio 75, a Ha
7-8-it nenb — 90-100%. TlpekpalieHue BBeAECHHS Mpenapata ¢ 8 JHS ONMBITOB OYEHb
HE3HAYMTEJIbHO YBEJIHYMBAJIO Y HEKOTOPBIX Kpbic uncio YPJIH, B cpeanem nocrurasiiee
20-30% ot 0611ero KoIMUYECTBA NPebIBIEHHBIX 32 A€Hb YCJOBHBIX CTHMYJIOB.

CnenosatenbHo, exennesHbie BBenenus 100 mr/kr L-JJODA y Kkpbic 10CTOBEpHO
BLI3BIBAIOT 3aTPY/IHEHHE B NpoLiecce BbIpabOTKM M BocripousseneHus YPLU.

Hapywenue HopmanbHOro mpouecca BbIPaGOTKH YCIOBHOrO OGOPOHHTENBHOTO
NOBEJICHUsT TPH XPOHHUUYECKMX HHBeKUMAX L-JJODA, oueBnaHo, ObLIO CBS3aHO C
PasBUTHEM y KPbIC CHJIbHOH 3MOLIMOHANIbHON peaKlMH CTpaxa B OTBET Ha JJIEKTPUYECKOe
pasjpaxenne. XaoTHyecKas JBMraTe/ibHas M OSMOLMOHAIbHAsS AKTHMBHOCTb, KOTOpas
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Hamofanach y Kpbic BO Bpems CTpaxa, MNpenaTcTBOBagM (OPMHUPOBAHHIO MPOUHOIE
4CCOUMALMK  MEXKAY HEPBHBIMH CTPYKTYPaMM, BOCTIPHHMMAIOLIHMH CBETOBO pas-
APKHTENb M KOMIIEKCOM HEPBHBIX CTPYKTYP, 0GyCIIOBAMBAIOLIMX peakumio nzbas-
JIEHHS OT Hero.

Takum oGpasom, Ha ocHOBaHMM MPOBEAEHHBIX IKCMEPUMEHTOB BBIACHUIIOCH, YTO
M3MEHEHHEe (QYHKLHMOHANTLHOTO COCTOSHUS KaTeXOJaMMHEPrHYECKHX CHCTEM MO3ra ¢
TIOMOLIBIO 0AHOpa3oBoro BBefenus L-IOMA cyumecTsenno He OTpaxaeTes Hu Ha dop-
MHPOBAaHHE SMOLUMOHANILHOM peaKuMu cTpaxa,
npoussenenun YPIIU. Xpouuueckue e e
BBI3BIBAJIM  PE3KOE H3MEHEHHE BbICIUEH He
mupoBanne YPIIU cunbHO yrueranocs.

Orcyrersue sddekra TpH 011HOpa3oBo# UHbekuuu L-JIODA ua NpUMEHsAEMble HaMU
TOBE/ICHYECKHE TECTHl J1a€T OCHOBAHME 3aKIIOUHTS,
MeraGonusma HA u JIA B Tkanu ronioBHoro MO3ra U M3M:
cooTHowenus k 5-OT MoryT orpuuarensho OTPa3UTbCS
MHIMBHYaIbHOM NaMATH >KMBOTHOTO. Monyuenuvie nan
BOBAHME OMNPE/IE/ICHHOTO ONTHMANBLHOIO AMANa3oHa KOHUEHTPAUMH M COOTHOLLEHHS
HA/5-OT u HA/JIA B Tkauu MO3ra, B mpenenax KoToporo KaTexoJlaMHHepruyeckme
MEXaHH3Mbl MO3ra pealu3yioT CBOE MAKCHMaTbHOE YydacTue B npoueccax namsru [4, 7].

HU Ha BBIPaGOTKE U Mmocnenyiowem poc-
PKE/IHEBHBIE MHBEKLMH 3TOro npenapara
PBHOI 1€ATE/ILHOCTH JKHBOTHOTO — hop-

YTO He BCSKOE HapylleHue
€HCHHS €ro KOJIMYECTBEHHOro
Ha npouecchl (hopMupoBatius
HbIE YKa3bIBAIOT Ha CyIIeCT-
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CHANGES IN ACTIVITY OF CATECHOLAMINERGIC SYSTEMS OF THE
BRAIN AND ANIMALS’ BEHAVIOR

G. lordanishvili, M. Nikolaishvili, G. Ormotsadze, T. Jariashvili, I. Maisuradze,
K. Khutsishvili, A. Kharibegashvili

Center of Radiation Biology and Radiation Ecology of Georgian Academy of Sciences;
P. Shotadze Tbilisi Medical Academy

SUMMARY

Induced by i/p injection of dioxyphenilalanine, the increased content of norepinephrine (NE)
and dopamine (DA) in different regions of the brain and their increased ratio to serotonin (5-0T)
leads to the change in behavior of rats in the Open Field (OF) — increased number of crossed
squares and orienting-research activity. The formation of a conditioned reaction of passive
avoidance (CRPA), and skills forming, practically is not disturbed. On the background of
catecholaminergic systems the activation of the formation and consolidation of conditioned
defensive behavior such as double avoidance (CRDA) is complicated. It is concluded that there is
a certain optimal range of concentration and the ratio NE/5-OT and NE/DA in brain tissue, within
which the catecholaminergic hani of the brain realize their maximum participation in the
processes of memory.
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U3MEHEHHUE AKTUBHOCTH CEPOTOHHHEPTHYECKHUX
CHCTEM MO3I'A 1 IOBEJEHHUE )KUBOTHBIX

I'.C. Hopoanuweunu, M.H. H 7 nu, K.B. Xyy u,
I'JI. Opmouaose, H.H. Maiicypaose, T. Iocapuawgunu

Llentp paauMauMoOHHOM GMONOrMHM M pPafMALMOHHONW SKONOrMM AKaJeMHH HayK
I'py3un, Tounucckas meauunnckas Akanemus um. I1. llloranze

Tpunsra 07.08.2009

Mosbiwenne conepxanus ceporonnsa (5-OT) B pa3HbIX yYacTKax rOJIOBHOIO MO3ra
(nepeaHMX M 3aAHMX HACTHX I dep, T H yeTBep ) myTem HMHTpare-
PHTOHEAJILHOTO BBeAeHHs! S-0KcHTpHITOpaHa (5-OT®), H yMeHbLIEHHE COOTHOLIEHHS HOP-
AIPEHAINHA K CEPOTOHHHY BbI3bIBAIOT H3MEHEHHe noBeleHusi Kpbic B OIl — ymenbaercs
4HEI0 mepece X PaTOB H OPHEHTHP! /1e/10BaTeIbCKAs AKTHBHOCTD.
Mpaxruyeckn He Hapywaercsi gopmuposanne YPIIU u BbipaGorka naBbika. Ha doue

AKTHBAUHH CEPOTOHHHEPIHYECKHX CHCTEM 3aTpyaHsieTcst (GopMup M ynp:

YC/I0BHO P TeJIbHOro THNA iinoro usberannss YPAHM u 3unauntennno
obsieryaercsi 00y4eHHe KHBOTHBIX Ha JIbHO Tes pen-
Jenne. Jlenaercs 3akiiouenue, YTo o0yyeHHe KHBOTHBIX C Tp JIbHO

PasIMUHBIX NOAKPENJIeHHii HMeeT pasHyio MOPGODU3HONOrHYECKYI0 H HEHiPOXHMHYECKYIO
0CHOBY.

Kiiouesble ciioBa: cepotonns, HopaapeHanus, topamun, OI1, YPIIU, YPAU

B HacTosilee BpeMs He MOMIEKHT COMHEHHIO BaXHAs POJb MOHOAMMHEPrMUECKHX
cucreM B aesresbHOCTH LIHC. B MHOrOUMCIIEHHBIX MCCIIEIOBAHHSX M0KA3aHO ydacTHe
XOJIMHEPrUYeCKHX, KATeXONaMHH- M CEPOTOHHHEPrHYeCKHX MEXaHW3MOB B pery/ALuu
pas/ndHbIX (PYHKUMH TOJOBHOrO MO3ra, B TOM 4HC/E B OCYLUIECTBJEHMH BBICIIMX
HHTETPAaTHBHBIX GyHKUMI — B npoueccax ofyueHns U namat. JletanbHoe Hecie1oBaHH e
3aBMCHMOCTH HApYLICHHMS MOBEJEHHMS KPBIC OT CMOCO6a CHIDKEHHs COAEPXkKaHHMs Cepo-
TonmHa (5-OT) B MO3re Mokasaso, 4To 3/IEKTPHYECKOE paspyllueHHe Sep LBa HapylaeT
BbIPAGOTKY ~O/IHOCTOPOHHEr0 M30EraHWs W IMOBBIAET [BMraTENbHYIO aKTHBHOCTH
kuBoTHBIX [7]. Tlo nannbiM [pomoBoii [2, 10], chukenme copepkanus 5-OT B Mo3re ro-
pasHOMY CKa3bIBAaeTCs Ha YCJIOBHBIX pedriekcax, BbIpabaTbiBaEMbIX HAa 3MOLMOHAILHO —
NOJIOXKHTEILHOM W OTpULATENbHOM MozkperieHud. Hamu panee Gbuio rnokasaHo, uto
ymenbiierue 5-OT MHTpanepuToHeanbHbiM BBeaeHHeM IIXMA BbI3HIBATO Y KpbiC
NIOCTOBEPHOE  YBE/IMYEHHE COOTHOUIEHHS HOPaJAPEHAIMHA K CEPOTOHMHY MEpefHHX H
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3a/HUX YacTaX remucdep Ha 38 u 37%, B runnokamne — Ha 41%, a B YETBEPOXOJIMHH —
Ha 46%. H3MeHeHHe HOPMATBHOTO COOTHOLIEHHS HOPAAPEHATHHA K CEPOTOHHHY B OMpe-
ACNIEHHBIX CTPYKTYpax FOJIOBHOTO Mo3ra, noa BiausHuem [TXDA, npuBoauso y skusot-
HBIX K 3HAYUTENbHOMY M3MEHEHHIO 00Pa3HOH M yCIOBHOPE(IEKTOPHOI AeSTeNbHOCTH,
OCYIIECTBIIAEMOM Ha OCHOBE OTPULATENBHOTO (GONEBOr0) NOAKPerUIeHHs. YenosHoped-
JIEKTOPHOE MOBEJICHHE KPbIC B TaGMpPUHTE, CHOPMUPOBAHHOE HA OCHOBE MOMOMKHTENLHOIO
TOZIKPEIICHHS, TAKKE PACCTPaMBANIOCh, XOTS H NPOABIIAIO 6OBLIYIO CTAGHIBHOCTD.

C apyroii cTopoHsl, nosblwenue conepxanus 5-OT B MO3ry OCyllecTBIseTCs
Pa3sHbIMHU MYTAMH, B TOM YHCJIE BBE MpeIecT B 5-OT. C aroii uenbio
UCIIOJI3YETCS HEMOCPECT! 1i npenwect CepOTOHMHA S-oKcHTpUnTOdaH (5-
OT®). Toebienne coaepxkanus 5-OT B MO3ry, Mo JaHHBIM psja MccienoBateneii,
M3MEHACT BbIpaGOTKy YCNIOBHBIX pediekcoB. B dTHX yClIOBHAX MOkeT HaGmonaThes
3aMe/uieHHe BbIPaGOTKM MHULEBBIX YCIOBHBIX pedhiekcoB, obieryenue BbIPaGOTKH N
HapyuieHe 0GOPOHUTENBHBIX YCIOBHBIX pediekcos. TTo aanHbiM CeMeHOBOI [10, 117,
MHTpanepuToreanbHoe BeeaeHHe kpbicam 10 mr/kr 5-OT® 3a yac o Hauana BHIPaGOTKM
ABMraTe/IbHO-MIULUEBLIX YCIIOBHBIX pedieKcoB, 06ieryano ux BbIpaGoTKy M MOBBILANO
YCTOMYHBOCTb BbIPAGOTAHHBIX PeIeKCOB K ralleHUIo, XOTs yXyawano obyueHue Ha
Goneoe moakpernienue. [Ipu yBenuuennn no3bi HACTYNajo pe3koe HapylueHHe 06y-
HCHHUS W CHWXKEHME [BMraTe/bHON aKTUBHOCTH. C ApYroif CTOPOHBI, MO JaHHbIM
Asapawsuiu [1, 12], nepen KaabiM OMBITHBIM CEaHCOM BBE/ICHHE XKUBOTHBIM 100 Mr/kr
5-OT® He TOABKO He Hapylano BbIPaGOTKY JBMraTeNIbHBIX MULIEBBIX peekcoB, Kak
aTo Habmozanock B onbirax CemeHooii [2, 8, 10], a YCKOps10 npouece BbipaboTku. U3
AGHHBIX JIUTEPATypbI CIIEAYET, YTO MPH HCCIIEI0BAHHH CEPOTOHHHEPrHUECKOI CHCTEMBI B
YCIIOBHOPE(IEKTOPHOI EATE/ILHOCTH HEOBXOAUMO YUHTHIBATH HE TONBKO Xapakrep, HO
H HHTCHCHBHOCTb MPEANPHHHMAEMbIX SKCTIEPHMEHTAIbHBIX BO3AeHcTBHIt [3, 4]. DTo, B
TIEpBYIO OUepe/lb, KAcaeTCs 103 BBOAMMBIX NPEnapatoB. [lis BBIACHEHUS 3TOrO NPOTHBO-
Peuns Lenbio HacToswel paGoTbl GbUIO M3yueHHe BAMSHUS M3MEHEHHS (yHKLHOHA -
HOIi aKTHBHOCTH CEPOTOHHHEPIUYECKMX CHCTEM FOJIOBHOTO MO3ra KaK Ha pacnpesenenue
GMOreHHbIX aMMHOB B PasHBIX y4acTKaX FOJOBHOTO MO3ra, Tak M HA MOBEEHHE -
BOTHBIX, BEIPAGOTAHHOE HA OCHOBE MOJIOKUTENBHOTO H OTPULATENBHOTO MOJKPETICHHS.

MATEPHAJ U METO/bI

Onbitel 6binu npoBeaensl Ha 40 Gecnopoanbix Kpbicax, Maccoi Tena 180-200 r. Jlo
Hauasa SKCTEPUMEHTa BCE KHUBOTHBIE CONEPIKATUCH B CTAHAAPTHBIX YCTOBUAX BUBAPHS, C
CCTCCTBEHHBIM CBETOBbIM PEXHMOM, Ha MONHOPALMOHHON COaNaHCHPOBAHHOI aMeTe
(FOCT P 50258-92), ¢ cobmonennem MexryHapoansix pekomenaaumii EBponeiickux
KOHBEHLMI MO 3aUIMTE MO3BOHOYHBIX JKMBOTHBIX, HCMOMB3YeMbIX Mpu 9KCMepUMEH-
TaNbHbIX HccnenoBausX. Kpbich Gbuth pasnenenbl Ha ase rpynmst. [lepeoit rpynre,
KOTOpas CIy)XM/Aa KOHTPOJIEM, HHTPANepUTOHEANbHO BBOAMICH (YM3MONIOTHUECKHI
pactBop, a BTopoii — 5-OT®, 3a yac 10 Hauana onbiToB, B 103¢ 100 Mr/kr. Uamenenme
CO/IepKAHHUs KATEXONAMMHOB M CEPOTOHHHA B Pa3HbIX OTAE/AX FOJIOBHOTO Mo3ra (Mepesi-
HHX M 32]IHUX 4aCTAX FeMHMC(Ep, IMMNOKaMIe H YETBEPOXONMHUH) ONPENEAITH 10 METOY
TOHKOC/IOWHO! XpoMaTorpaduu JaHCHIb-NPou3BoHbIX. MCXOAS M3 TOTO MOnOskKeHMs,
UTO /Ui HOpMalbHOTO (yHKuMoHMpoBanus LIHC, 3HaueHHe uMeeT He oBiiee Kkonmy-



4eCTBO GHOr€HHBIX aMHHOB, @ COOTHOLIEHHE MEX/y HWUMH, JE/aMCh pacueThbl: M0 H3-
MEHEHHIO COOTHOLLeH s HopaapeHaniHa ¢ 5-OT. Jlns KonM4eCTBEHHOH OLEHKH 3MOLIHO-
HAIHOM PEAaKTUBHOCTM M [BMraTebHOM aKTHBHOCTH KpbiC B HOBOH 0OCTaHOBKe
npoBoAMAKM TecTbl B OTKpbiToM mosie (OIT). DOMOUMOHANbHYIO PEaKTHBHOCTb KpbIC
onpeiessiii M0 KOJMYECTBY GOJIOCOB, YPHUHALMHM W rpyMuHra. JlpuratesnbHas aKTHB-
HOCTb OLEHMBAJACh MO BPEMEHH BbIXOJA W3 LEHTPAIbHOrO Kpyra M M0 uuciy
nepecekaembix kaaparos OIT.

Venoshas peakuus naccuBHoro usberanus YPIIH, T.e. smouuoHasbHas peakums
crpaxa BbipabaTbiBalach B Kamepe OccMaHa M AJiblepHa, a C LEJbIO W3Y4YeHHs
J0/IFOBPEMEHHOMN  YCJIOBHOPE(hIEKTOPHOM MaMATH NPUMEHANAch METOAMKA aKTHBHOIO
wsberanns YPAH.

Jlns BBISCHEHHS POJIM CEPOTOHMHEPrHYECKOH CHCTEMbl TOJIOBHOTO MO3ra, B YCJIOB-
HOpe()IEKTOPHOM TOBEAEHHH, BHIPAGOTAHHOM Ha OCHOBE MOJIOXKMTENBLHOTO MOJKpen-
JleHus, PUMEHAIACch METOMKa CBOOOAHOro ABMkeHHs. Ha cBeToBO# curan BbipabaThbi-
BaIM  YCTIOBHOPE(IEKTOPHYIO PEAKLMIO TOCIIENOBATEILHOrO Uepe/ioBaHus nobexex
BNIPaBO M BJIEBO, M3 CTAPTOBOI Kamepbl K MecTy mosy4eHus nuuu. Kpurepuem oGyuae-
Moctd cuntanock 80-90% npaBuiIbHBIX peakuUMi B TEHEHHE TPeX AHEH NOAPSA.

PE3YJIbTATBI U UX OBCYXXIEHUE

Wutpaneputoneanshoe BeepeHne 5-OT® B goze 100 Mr/kr BbI3BIBANIO Y KpbIC
JIOCTOBEPHOE YMEHBLICHHE COOTHOLUEHHS HOPAJPEHAIMHA K CEPOTOHHHY MEPEAHHX H
3a1HKx HacTax remucdep Ha 42 u 39%, B runmnokamne — 45%, a B YETBEPOXO/IMUHU — Ha 56%.
W3meHeHHs HOPMAIbHOTO COOTHOLUIEHHS HOPAIPEHAIMHA K CEPOTOHHHY B OMNpe/le/IeHHbIX
CTPYKTYpax TOJIOBHOFO MO3ra OTPaXalHWCh B TOBEAECHYECKHUX aKTaX IKMBOTHBIX.
Hsyuenue noseaenue kpbic OIT nokasano, uro 5-OT® B a03e 20 MI/KT BbI3bIBAET 10CTO-
BEPHOE yMEHbLUGHHE KaK 4YMCJa MEePEeCeueHHbIX KBaJpaToB, TaK W OPHEHTHPOBOUYHO-
HMCCIIElOBATENILCKOH AKTHBHOCTH, YTO H3MEpSJIOCh KOJMYECTBOM CTOEK JKMBOTHBIX Ha
sannve nankd. C yBennuenweM 03bl Ha 100 MI/Kr 5TH MOKa3aTeNH YMEHbLIAIOTCS
cuibHee. OIHOBPEMEHHO € 3THM TMOKA3aHO, YTO CYLIECTBYET MOJIOKHTENIbHAsA KOppeis-
LS, MEX1y SMOLIMOHAIBHOCTBIO U coziepkaHueM 5-OT B CTpyKTypax rojloBHOro Mosra.

AKTHBALMS CEPOTOHHHEPTHYECKUX CHUCTEM MO3ra MyTeM HHTPanepUTOHEaIbHOro
peefenus 5-OT® B nosze 100 Mr/kr, HecMOTps Ha jocToBepHoe yBenuuenue 5-OT u
ymetblieHue cooTHoweHns HA/S-OT B pasHbIX CTpPYKTypax TrOJIOBHOrO MO3ra, Cy-
LECTBEHHO HE BJIMSJIO W MPAKTHYECKH He Hapyano dgopmuposanus YPIIW y noponsit-
HbIX Kpbic. OHOBpeMeHHO ¢ 5ThM, mocne BbipaGoTku YPIIWM coxpaHenue peakuuu
CTpaxa Mo4TH He OTJIMYAJIOCh Y MOJOMBITHBIX U KOHTPOJIbHBIX KPbIC.

B apyroii cepun onbIToB BbisicHsioch Bausuue 5-OT Ha dopmupoBaHHe yCIOBHOTO
000POHHTENLHOTO NOBEACHHS, THNA JBOHHOro U3beranus. Kpbicam Kax10HEBHO 3a 4ac
10 Havana oakcriepumenta BBoauau  5-OT®. OnbiTel MoKasald, 4YTO [eEpBble
Ye/I0BHOPE(IIEKTOPHbIE MPBDKKH HA CBET y MOJOMNBITHBIX KPbIC MOSABJAIOTCS HECKOJIBKO
1no3)ke, YeM y KOHTPOJIbHBIX. A Ha 10-blii IeHb, KOT/Ia KOHTPOJIbHbIE KHBOTHBIE 10CTH-
rali  HeoOXOAMMOrO KpHMTEpHS, y MONOMBITHBIX KpPbIC KOJIHYECTBO YCJIOBHOpEd-
JIEKTOPHBIX peakuuii coctansio Beero 30%. Takum o6pasom, Ha (oHe aKTHBaLMH
CEPOTOHMHEPrHYECKMX CHCTEM OTMEYaeTcsi 3aTpyJHEHHE MpPoLecCoB GOpPMUPOBAHHS H
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YMPOUCHHs  yCIIOBHOTO OGOPOHHMTENILHONO MOBEAEHUs THNA ABOMHOTO M3Gerans.
Beenenue 5-OT® npusoamso takke 1 k HapYIEHHAM NpoYHO BeipabotanHoro YPAU,
HO MpH STOM, NPOLECC COXPAHEHHs BPEMEHHBIX CBS3eH He CTpajai, Tak-Kak cnycrs 3-4
Haca nocne npoxoxueHns d¢dexra neiicTBus npemapata HabmoAATOCh MOMHOE BOC-
CTaHOBJICHHE YCIIOBHOPE(DIEKTOPHBIX PeaKLHii.

B onbitax ¢ oGyueHHemM KMBOTHBIX Ha 3MOLMOHAILHO TOJIOKHTENILHOM MHIIEBOM
NOJKPETUIEHHH ObINO MOKA3aHO, YTO AKTHBALMS CEPOTOHHHEPTHUYECKON CHCTEMbI 3Ha-
UHTENILHO ero obneruaer. OTo Bhlpakaercs B 6bICcTpOM  OCTHKEHHH ycnoBHOped-
JIEKTOPHOH peaKLMH MOC/EN0BATENBHOTO YepeoBaHus MoGeskek BIPaBO M BJIEBO, W B
GBICTPOM IOCTHKEHUH KpHTEpHs 06Y4EHHOCTH, BBICOKOM YPOBHE BBIMIOTHEHMS peaxiuii,
CTaGUIBLHOCTH OGyYEHHs MO CPaBHEHMIO ¢ KOHTPOJIbHBIMH JKMBOTHBIMH. [loyueHHble
HAMH JlaHHbIe MpOTHBOpeyaT AaHHbM CemeHOBOI u ap. [6, 7, 10], u cornacyiores ¢
AaHHBIMK A3apausunu 1 ap. [1, 2, 8, 9]. [puuunbl pasHornacus, MO-BHIMMOMY, MOYKHO
OGBACHUTL MPUMEHEHUEM PA3TTHUYHBIX MHILEBBIX YCIIOBHBIX pediiekcos.

Takum o6pazom, aHanus nomyuentoro (axTuyeckoro matepuana gaer NpaBo 3aKJIo-
UHTb, 4YTO OOYYEHHE JKMBOTHBIX MPH SMOLMOHANBHO Pa3IMYHOM MOJKPEIUIEHHH UMeeT
pasHyto Mopdodusnonoruyeckyio u HEHPOXMMHYECKYIO OCHOBY.
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CHANGES IN ACTIVITY OF SEROTONINERGIC SYSTEMS OF THE BRAIN
AND ANIMALS’ BEHAVIOR

G. lordanishvili, M. Nikolaishvili, K. Khutsishvili, G. Or dze, I. Maisuradze,
T. Jariashvili

Center of Radiation Biology and Radiation Ecology of Georgian Academy of Sciences;
P. Shotadze Tbilisi Medical Academy

SUMMARY

Increasing the concentration of serotonin (5-OT) in different parts of the brain due to i/p
administration of 5-oxytryptophan (5-OTP) causes decrease in the ratio of norepinephrine to
serotonin as well as changes in behavior of rats in the Open Field decreases the number of crossed
squares and orienting-research activity. Virtually there are no alterations in formation of CRPA.
On the background of serotonergic systems the activation of the formation and consolidation of
conditioned defensive behavior such as double avoidance (CRDA) is complicated, but the learning
processes with emotionally positive food reinforcement are greatly facilitated. It is concluded that
learning processes in animals with the use of various emotional reinforcements has an appropriate
various morpho-physiological and neurochemical basis.
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b309mgd@oger,  m@ys60b3T0  dmbgge@omo sjeomol  (gosbogmol)  90%
©godeBo  BgBodmmobrgds ByGIGEGId0lL S gedmmEadop@dmygbsbsl (ADH) o>
S@EE0REPEIRAMY165bsL (ALDH) bsBgsmgdoon. > gedomol Jémboggmo dmbas-
6300L RAML gomsdrgds 33 PyHdghegol Jmgsidm@ol — NAD*-ols 09803080,
653, 30l 8béog, beymsgh ADH-sb s> ALDH-sb 3JBo@mdsh.  sdpgbasw,
sgmdomol  Jémbogamo  mbds@gdol ROOL  domby  360Bgbgmmgsbos ol
3g650mm0b3B0 dmbsfomy Bg@dgbdHmo Lobdgdol 3380Gm30b Smeagbs.

h3g6  BggobLfogmagmn LyIgn@bome  LsBysmgds “borgsbo”-l  S6Fosm ge-
JnmagGo  5JBoghmds.  ggmagol B9R9dd006  bsomow  BsEL, @Gmd
badgg66omm LsFgomgds “borgwsbo” bsboompgds s gemmpadop@mygbsbabs
(ADH) © 539> Poprgoe®mygbsbol (ALDH) >JB0g@mdols
35bHodgmomgdgmo dmJdgmgdon s Fgodmgds 353myg6gdgmo ogml S ym3mme@o
06§mJbogozool 36Ggga6300L / 33@Esmmdal BobEoo.

boggebdm Lodyggde: > jmdmeno, ADH, ALDH, YROILY0 FYmB Y@, “bognsbo”

sepgmdogol dobdsdydol ©AmL ogo  LfGegew >bO®d0GEYds k-
bofemagol  B@sdHdo s Lolbmols 3030J3930L LobEgdol  LaFgsmgdon
3eR00(60S Yggems m@ysbmdo. Jimgoggdo > gmdmmls @gdnmmdls domTo
Yol 3gd3ggmmdols glsdadolog. b398 gdG0g50, ®m@as60bdT0 dmbggo-
Bomo s jmdmamols (gmebmgnol) 90% ©godedo dgHodmmobogds §g@dgb-
Hyoob s sm3mmeadop@mygbsbals  (ADH) ©>  dmEadoEEgdo@mygbsbals
(ALDH)  Ls3gaggdoon. S gmdmgols  Jdmboggmo dbdo@gdoll  EML
§003MEgds >3 B963960gd01 3M85JBm@ol — NAD*-ol ©IBOGOGHO, @3,
0530l dbMog, bogosgh ADH-sb ws ALDH-slbs 3JH0gOmdals  sangm3meols
©3Faol Jodggmo gBadol sen@g@baBormo 3bgdol (3gBmdlbobmdsggmo ©s
dogOmbmdsgn@o)  sGLgd@ds  FsGd0 239G >@EgdoEol  oa@Mmggdals s
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S gmdmmol s@abiabgdggmo 989dHIdel (9xGgegmo 3933@obgdol ©abos-
6950, 306mdm6@ﬁ)na?}nh B96Jd300L ©OMM393S) 35dmgamobgdsls > MEOy-
60mgdol (@godmol, guamol, Ggobol) ©sBoskgdsl 3o65300m398L [1, 2, 7]
>0gboE, o gmdmmols Jmbs@gdol AL dsaby 360836gammgobos  doly
396odmmobddo dmbofomrg BgMdgbdgmo Lolipgdol sdonamdols seEagbs [4].

figgbo  ggeggol Bobobl  Ygowaghws dEgbodgmmo  FomdmBmdals 393>
@3Hol “bomsbol” s jmdnmuadop@mygbsbsli (ADH) ©s s3g@om vgdog-
©RgdoRA®My bsbol (ALDH) sj@og@mdsby bgdmgdngpgdol wawegbo.

ALY RY JINMMRI>0

TXOIQID0 JIREIBS

5©330560L go39305 HO6LBMATo@gdgmas dmdFoggdemo T-9x® 909300
(Jurkat x@9gd0) (DSMZ-Deutshe Sammulung von Mikroorganismen und Zell-
kulturen (Germany)). xGggd0 3GsgeEId056 dommmpon@so SJBog@o lisg-
39%0 5G9l RPMI 1640 (GIBSO), 065JB0godgdamo  g3dGombymo bdmls D@os-
ol (Sigma), L-paa@sd060l (4 mM), 3g6ozogobols (100 960/dgm) s bEH®y-
Bmdogobols (100 gHm/dem) Bgdggm  bybdghbbosBo 37°C  Fgd3g@ofn@sb,
bomdom 5% CO, Bgdzgom Gxdo. 9JldgModghpgdo  BoMwgdmes 36396~
B®>305bg 0,3-0,6 x 106 AXOIeo 1 da s@gTo.

@ OIIOIDERPIORAMPI6s sl sf30g@mdol (ADH) 356bs bmgds

Loobggdsgom o6y dgogeges 50 mM bsg@ogdol gobgsdl (o6 306mgm-
35HL), 2,8 mM NAD", 5 mM Jobmenls, pH=72. G95di305 ofggdmes 100 dan
AXOIRI@0 9JbHAIHOL ©oFoHIB0m. ©sgoBgIds FoBhImgdos b3gdB@mgm-
HodgdGgmar 340 63-by 5 Fgool pob3sgmmdsBo. Lobmgbomgdummo NADH-ol;
306396HM>300b (3gmomgds yowsomgmadmes 1 3y omsby [3, S, 6]

GBI RIIORRIIoRG3 963 b b sJBog@mdol (ALDH) 556bs begds
Loobggdsgom o6y Fgogeges 50 mM  bsd@ogdol gebgs@dl (56 3omm-
gobgsdl), 0,5 mM NAD", 5 mM 390> Egdoel ©s 0,1 mM 8yE6m-
bosbmml (30@sboml), pH=82. éGgsjgos ofygdmes 100 dan IO YR 0
9JLHO>JH0L ©sBoHYB0m. ©s330hggds FobBmgdes 1dgdHHMaRMEM™IHG N
340 63-by 5 Fygmol gobdsgarmdsBo. Esliobmybo@gdygemo NADH-ol  jmb-

(396HB>300L Ggmomgds goEsomgmgdmes 1 3y Gomsby [3, 5, 6].

Goerol 3mbEgbd Gzl 3s6bs brgps
gosmol b3 gbB@sGool  goblabmgds  bgdmws  @mu@ols  dgmmoon
“Sigma”-U jodol aodmygbgdom.

Jurkat gxdgogaro glbdbsgdob dowgds

Jurkat gx@gegmo  9JbH@sIHol Jowgds brgdmes gxGgemmo bylgh-
Boob 500 by ©o36H0GI0Gg30m Jomgdamo gxGgomo Gaggdols dmdm-
30b0bogo0m. boggdl  gadsdgdwomn méxg® dgHo Jnggmemdon  @obolols



d9894L (LS mM MgCl,, 10 mM KCI, 1 mM DTT, @99393® 060, 33Gm@0bobo, 10
mM HEPES, pH = 7,9). IXOIRIS0L  @oboll 3oVo@dmgdom Ne 27 699130
SOKIO 3G 600, do@gduen 303y g6o8 s 3°6960M0890609300m 20 Fymo
10000 g-by. biy3g@bodsb@o 2o3m0g9bgdmms gg@dyhE o >JBon@mdols g56-
babeg@obomgol.

@godapol 10% 3mdeggbs@olb Jowmgds

©godgool 10% 3m3mpgbs@ols dowgds brgdmes badol @godmols dmdmyy-
bobsz000  HyggEmbols 3m3mygbobs@gm@on 980630, Gdgmog Ygogogws
250 MM Lododmbsl, 20 mM 6o @ogdols gobgsdlb, 10 mM KCI, 1,5 mM
MgCl,, 1 mM EDTA, 1 mM DTT, 1 mM PMSF, pH = 7,5. 3m8mggbsdo (396~
H0330GEgdmws 20000 g-by 20 Vamol  30685genm3s3o. b39@bo@abyo
3odm0ggbgdmms BoGIg6EHmo >JBog@mdols 356LobEg@alngol.

IRIBI0

GbGo@yddo 1 ©s 2 dmygebomos 3693565G0 ,bomsboli* ADH ©s ALDH
3JH09Mmd5bg  bydeddgwgds Ubgoolbgs  dmpgaos@ LobHgdgddo. Ampm@s
@b@ogdo 1 3(')”3650@0 3(*150(3333?)0;905 aoamawnﬁaﬁam?’b, 3693550 »UmEnsbo
byl 9fymdl @mymag Lggos ADH-L s@ogsiost, Sbggg 93 gg@dgb@Bol
5JHog@Em3als bdwsl 30605339300 @godaols 9JbBO>JHob, 0bGsddm@o Jurkat
IXOIRYO0Ls @ Jurkat gx@gogdols b5 JHol Impgmea@ Lol gdgddo.

3b®ogno 1

S gmdmmeiiondmygbsbsl (ADH) sjdog@mds
(NADH-0l 3gmomgds 360 Famdo 1 3y (30m5bg, 33em/3y-Fo)

Mg | s | ST Mo
I Tl B | s 10709
fjh‘g::‘nj;"lflag‘]b5““‘56”" 88,0413 2117+ 12,8
ﬂgﬁ;@'ﬁ"‘ 9870 44194248 108,7+2,6

ﬁ;%ﬁ%ggggﬂ - 455456 13,6436

3bGogdo 2 dmygebogno 30b5358900056  353mB06sGYMBL, Gmad 3M935G5H0
»UmEs6o* bganls 9{gmdl ALDH-1s od(?)oao(gnal) 30005339301 @godanols gJb-
BOoJHob, 0bGsJdm@o Jurkat IXNOIRIoobs ©> Jurkat wxGgogdols 9dbe®s -
Hob dopgea@ Lobdgdyddo.
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3boogno 2

>3I0°RRPoRRMPRAM 6L sJGon6mds (ALDH)
(NADH-ols (B3omgds g@hm Y030 1 3 Gosmsby, 33(0@/33'6’(»)

5-F900560 3h906 37935305
3ohgabadaso 306GmR0 36935658 “bems6o™-bonsh

@godmol gJlBGoddol
dBotBms 4235+ 148 541,1+20,6
N T 69857 152,056

>JBonBmds
Jurkat yx @30l
VOB 30 sdBogemds

112,4+ 87 436,0 20,7

33%2930b Igrgagd0056 boomap Bsbl, Gmd Ladgg@bomm  sPuo-
@95 “bmmsbo” bolosmpyds S m3nmEA0EAMH6sHoLs  (ADH) ©>
>39O e opegiop@mygbsbsls  (ALDH) >JBog@mdols FoLBodnmomgdgamo
30 J3g0gd00 s Bgodagds 203my969dgm0  0ymls O3 YA0  0bFmJlo-
35G00b 3M9396¢3000 / 339@bsg@dol Jobbom.
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AHTHAJIKOI'OJIbHASI AKTUBHOCThH JIEYEBHOI'O CPEJCTBA “COJIAHW”
T. Maxapose, T. Mueonumweuau, T. Canuxudse, M. I' eanusn, T. Yukeunaose
T6unncckuit rocynapeTenublii MeauUMHCK Uit YHHUBEpCHTET

PE3IOME

O6b1uHO, 90% ankorons MeTabonu3upyeTcss B opraHm3me MOCPEACTBOM (hepMeHTa anko-
ronbaernaporenassi (ADH) u annernameruaporenassi (ALDH). Bo Bpems xpoHmueckoro
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noTpebieHus ankorons Bo3MokeH aepuuut kodaktopa 3THX depmentos — NAD', uto, B cBOIO
o4epe/b, orpaHH4uBaeT akTuBHOCTh ADH u ALDH. B cBsi3u ¢ 3THM, 0COGEHO Ba)XXHO BOCCTa-
HOBJIEHHE AKTUBHOCTH ()EPMEHTOB, y4acTBYIOIUMX B METaGOJIM3ME AIKOTOJIA.

Mbl uccnienoBaM aHTHANKOTOIHYIO aKTHBHOCTH JieyeGHOro cpeactsa “Comanu”. Bbino
BbiABEHO, 4TO “Conann” crnocoGcTByeT yBenuueHnio aktuBHocTH ADH u ALDH, Benenctsue
Yero 3TOT MpenapaT MOXeT ObiThb PEKOMEHIOBAH IS YNOTpeOJeHMs C LeNbiO MPEeBEHUMH W
JIeYeHUs aKOTOJIbHOM HHTOKCHKALMH.

ANTIALCOHOLIC EFFECT OF THERAPEUTIC AGENT “SOLANI”
T. Makharadze, T. Mchedlishvili, T. Sanikidze, M. Gvalia, T. Chikviladze

Tbilisi State Medical University

SUMMARY

In human body 90% of alchohol is metabolized with the help of two kinds of enzymes:
Alchoholdehidrogenaza(ADH) and Aldehiddehirdogenaza (ALDH). Chronical consumption of
alcohol is linked with the deficiency of those ferments’ cofactors; NAD" has an ability to control
the level of ADH and ALDH activity. Therefore, it is crucial to define the activity of the enzymes
which take part in alchohol metabolization processes.

We have investigated the antialchoholic effect of drug “Solani”. Our results indicated that the
substance is responsible to increase the activity of ADH and ALDH. On the basis of this “Solani”
can be recommanded as an effective substance for either prevention or treatment purposes against
alcohol intoxication.
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IYTA ONTUMU3ALIUU JIEYEHUSA TAPOJOHTUTA

M. Mo, Bn. Map M. B

Tounucckas meauuuHckas Akanemus um. I1. [loranse

PE3IOME

Ha cero JIeHb €JIMHCT! BEPHBIM MOIXONOM K JIeYeHHIO 3a00JeBaHns Mnapo-
JIOHTUTOM CYMTAETCA KOMIUIEKCHOCTh JjieueHus. OHO BKIouaeT B ce0s KOMIUIEKC Teparnes-
THYECKHX (MECTHbIE M 00LIHME), XUPYPTHYECKHX H OPTOMEANYECKHX MaHHITYJIALMIA.

IMon Hamum HaGmonenueM Haxoaunoch 10 mauneHToB (6 HKEHIUMH U 4 MyX4YHHbI, B BO3pacTe
or 28 mer no 51 rona), GONBHBIX XPOHHYECKMM TEHEPalN30BaHHBIM MapOLOHTHTOM, MpOTe-
KalOWMM B CpelIHel M Tsxenoi gopmax. B Kypc KOMIUIEKCHOrO Jie4eHHs! NaLUMEHTOB HaMH Oblin
BKJIIOYEHb 3-5 npouenyp nnasmadepesa. IMauumentam 10 Hayana, B npoLecce JeueHHs W 10
OKOHYaHMH NPOBOJAMJIMCH COOTBETCTBYIOIIME OOC/ENOBaHMA: OOLIMI aHAIN3 KPOBH, KOAryss-
LHMOHHOE, GHOXMMHYECKOE, PEHTreHONOTHYECKOe, PEonapoIOHTOrpapuyeckoe HCCIea0BaHHS.
IpoBoamncs CKpuUHMHT obCnenoBaHuil. PaimoHanbHOe BKIIOYEeHHe MeToja Miasmadepesa B
CXeMy JIeYEHHA MapOJOHTHTA MAET BO3MOXHOCTh YIyYlIMTh CYOBbEKTHBHbIE W OOBEKTHBHbIE
JIaHHBIE MALMEHTa, a TaKXKe YMOPANOYHTH CHCTEMY reMOCTa3a M reMOPEOJIOTHIO MOBPEXAEHHOTO
y4acTKa, COOTBETCTBEHHO YBEJMUMBAETCA CPOK GE3PELIMIMBHOTO NMPOTEKaHUs GOJIE3HN 1 KauecTBO
JKM3HH NALUEHTA.

THE WAYS OF OPTIMIZATION OF PERIODONTITIS TREATMENT
M. Mdivani, VI. Margvelashvili, M. Betaneli
P. Shotadze Tbilisi Medical Academy

SUMMARY

Today the complexity of management is the only correct approach to the treatment of
periodontitis disease. It includes the whole complex of therapeutic (local and general), surgical and
orthopedic manipulations.

Total of 10 patients (6 women and 4 men under age of 28-51years) suffering from generalized
chronic periodontitis of average and high severity level were under our supervision. 3-5
procedures of plasmaphoresis were included by us in the course of the complex treatment of the
patients. Clinical blood analysis, coagulation, biochemical, X-ray and reoperiodontographical
examinations were implemented before the treatment, in its process and after the end of it. The
examination screening was carried out.

The rational use of the method of plasmaphoresis in the treatment regimen gives a possibility
to improve subjective and objective data of the patients, also to regulate hemostasis system and
hemorheology of the damaged area, and correspondingly to increase the period of recurrence-free
period and to improve the quality of patient’s life.
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JTUHAMMKA KOHIIEHTPAIIUM CEPOTOHMHA

B CTPYKTYPAX MO3T'A KPBICSAT PAHHEI'O IEPHO/IA
IIOCTHATAJIBHOI'O PA3BUTHS B HOPME U MMOCJIE BJAUSIHUS
MMPEHATAJBHOM 'MIIOKCHI

3. Mluc. Mexbanueea, A.I'. I'azuee
MretutyT dpusuonornn um. A.U. Kapaesa, HAH Asep6aiimkana, Baky

Tpuusra 19.08.2009

B nepsom Mecsile NOCTHATANLHON KH3HH H3y4an 3G PEKT rHNOKCHH, MOIYHeHHOIi B
KPUTHYECKHX MepHofax 3MOPHOHAILHOIO Pa3sBMTHsI, HA ColepkaHHe GHOTEHHBIX MOHO-
AMHHOB B CTPYKTYPax rOJIOBHOIO MO3ra KpbICAT. 20-MHHYTHYIO, €XeAHEBHO MOBTOPSIIO-
LyIoCsl THITOKCHIO B OT/e/IbHbIC NMePHOAbI GePeMEHHOCTH KPbIC Mbl paccMAaTPHBAIN KaK
$asy xponmueckoro crpecca, NpH KOTOPOil HAPYWIa0Ch B3aHMOOTHOLICHHE “MaTh-II0N".
Aast skenepumenta oTGMpanuch Gecnopoamble Gesbie KpbiChl CaMKH, KOTOpble mociie

I ObLIH pa Ha 3 rpynnbi: I — kouTpoabubie, II — NO/ABEP/KEHHbIe
y BO BTOPOM fiep P TH, W 111 — nojBepskeHHbIe THNOKCHH B TPeTbem
TH. Vi T au no meroay [9]. Koanvecrsennoe

T P
coepikanue GHOreHHBIX MOHOAMHHOB B CTPYKTYPaX rOJIOBHOIO0 MO3ra KPBICSAT ONpe/essiin
METOA0M KMAKOCTHOI XpomaTtorpadum [11] nHa 15, 21 u 30-blii AeHb NMOCTHATAJIBLHOIO
PasBUTHSL.

KunioueBble ciioBa: MOCTHATaJIbHBII MEpHOL, KpbICATA, TUMOKCHS, cTpecc

PaccmatpuBas SMGPHOHAIBHBIH NEPHOA PA3BHTHA, C TOUKH 3PEHHS MOArOTOBKH
KMBOTHOrO K BbDKMBaHHIO mocnie poxaenus, I1.K. AHoxun [2] ykasbiBan, uto B 3TOT
NEPHOZL NPOHCXOAHT M3GHPATENbHOE CO3PEBAHHE HE OTAENbHBIX OPraHOB, a TeX (yHK-
LUHOHANILHBIX CHCTEM, KOTOpble HEOOXOAMMBI JUlsl BHKMBAHHA B MEpBble JHH JKM3HH. B
IMOPHOHANLHBIF NEPHOZI OHTOreHe3a CepOTOHHHEpTHUECKHE HeHpOHbI KOHTPOJIUPYIOT
NpOUECChI PasBHTHs HEPBHOH TKAHH W OTAENOB MO3ra, a Moc/e POXKAEHUS YUacTBYIOT B
PETYALHN MOTHBALMOHHO-OMOLIMOHA/IbHBIX KOMIOHEHTOB MOBEICHHUS, NPOLECCOB 06y-
HEHMs M MaMsTH, GONEBOH 4yBCTBHTENLHOCTH M T. . CepOTOHMHEPrHYEeCKol CHCTeMe
OTBOAMTCA BaXKHas pOJib U B (POPMUPOBAHHH HEPBHO-NICHXHUECKHX 3a60MeBaHuii  pac-
CTPOHCTS (1H30(PEHNH, MAHHAKAILHO-/IENIPECCHBHOTO TCHX032, COCTOSHUS TPEBOXKHOCTH U
ACTIPECCHBHOCTH, MUTPEHH), OHAKO GOJIBUIMHCTBO MEXaHH3MOB H CTPYKTYPHBIX MPOSIB-
MIeHHH STHX HAPYUICHHii 10 HACTOSILLETO BPEMEHH M3y4eHO HezocTatouno. Jhk. Bapkpod B
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CcBOEH KHHre “OCHOBHBIE Y€PTHI aPXHTEKTYDhI (PM3HONOTHYECKHX DYHKLMIT”, Hapsay ¢
OCHOBHBIMH MPHHUMNAMH (DH3HONOTHH, 0COGO OTMEYAET ee LEHTPaNbHbIA NPHHLK,
chopmynuposanubiii K. BepHapoM — MoCTOSHCTBO BHYTPEHHEH Cpe/ibl eCTb yC/0BHs
CBOBOAHOM JKH3HENIeATENLHOCTH (roMeocTas). i MoAepKaHus MOCTOSHCTBA BHYTpEH-
Heii Cpe/ibl, OCTPOEHHs OpraHu3Ma HeOGXOIMMbI PE3EPBbI, OIHMM M3 KOTOPBIX SIBSETCS
kucnopoa  [5,12]. MHoroumcieHHble  Gu3Monoruueckue IKCMEPHUMEHTBI  MO3BOJIMIN
CAenaTh BaXHbIE 3aKIIOYEHHA O CTEMEHH YyBCTBUTENBHOCTH MO3ra K HE0CTaTKy
KMCJIOpOJa M M3Y4YHTb JMHAMMKY pa3BUTHS (DM3MOJIOTHYECKHX, OHOXMMHYECKHMX M
MOp(ONOrHyecKkHX AMCHYHKLMA MO3ra, BOSHUKIIMX MpPH KHCIIOpOAHOM ronoaanuu [ 1,3].
DTOT acneKT HayuHbIX HCCIe10BaHUH CTan GoJee aKTyalbHbIM B CBA3H C YCTaHOBJIEHHEM
HauGonee UyBCTBMTENBHBIX — KPHUTHYECKMX MEPUONOB PA3BUTHA Ha BO3AEHCTBHE
Pa3/MUHOro poa (pHU3HHECKHX M dKonorHueckux daktopos. “Kpurhueckmii nepuon” —
9TO 3Tan HOPMAJILHONO Pa3BMTHS 3a4aTKOB OPraHOB, KOrJa OHH OCOGEHHO UyBCTBH-
TelbHbl K NCHCTBHIO Kak GMONOTMYECKM aKTMBHBIX BEWIECTB, 3aMyCKAIOLIMX M pery-
JIUPYIOUIMX KIIETOYHbIC M TKAHEBBIE MPOLECCHI TEHETHYECKOI MPOrpamMMbl Pa3BHTHSI, TaK
W HEONaronpUATHBIX (JaKTOPOB Cpe/ibl, MCKAKAIOLMX 3Ty MPOrpamMMy U NPUBOASLIMX K
(OpMHpPOBaHHIO NATONOrHH.

B npenatanbHblit nepuon (7. €. 10 poskaEHHMS) Kakblil 3a4aTOK MPOXOAMT OAHH MK
HECKOJILKO TAKHX JTarnoB, GHONOrMYECKHI CMBICA KOTOPBIX COCTOMT B TOM, YTO CO3-
NlaeTCs MaTepHailbHblii (DYHAAMEHT, OnpesieNnseTcs CeyloLMii oTan passuTHs. MHOro-
JIETHHE HCC/IE[IOBAHHUS, NPOBOJAUMbIE OTHOCHTENIBHO (DYHKLMOHANBHBIX BO3MOKHOCTEH
TJIO/I0B K M3MEHEHHAM YC/IOBHA MX JKM3HENEATENLHOCTH (B YAaCTHOCTH, OFpaHHueHHs
MAaTOYHO-MJIALEHTAPHOTO KPOBOTOKA), MOKA3aJM, YTO PEeaKUMH MOIOMBITHBIX MI010B
Ka4eCTBEHHO W KOJIMYECTBEHHO OTJIMYAIMCh OT TAKOBBIX y WHTAaKTHbIX [4]. ABTOpBI
T0Ka3bIBAIOT, YTO MJIO/bI, Pa3BMBABLIMECS B YCIOBHAX HEHAPYLIEHHOTO MATOUHO-IJIA-
UEHTApPHOTO KPOBOTOKA (MHTAaKTHbIE), o6NajaiM MOCTATOMHO Pa3BUTHIMM KOMIEHCa-
TOPHO-TIPHCTIOCOOHTENbHBIMU PEAKLIUAMH.

['Mnokcuyeckue MOBpex/IeHHs SMOPHOHATILHOTO MO3ra MOC/e POKICHHS MOTYT Cr10-
COGCTBOBATH PA3BHTHIO JIHIIENICHH M LePeBPATBHOIO Mapanya, CTaTh A0MOMHUTE bHbIM
(aKTOpOM pHcKa NCHXHYECKMX H HelfpoflereHepaTHBHbIX 3a0ONeBaHMil, BecTH K
HapyUICHHIO MOBEJICHYECKHX PeakUuid, a B 0co00 TXenbX ciaydasx — k rubenw [10].
M3BecTHO, uTO KiIaccHUeckHe HeHpPOTPAHCMUTTepbl (ALETHIXONHH, CEPOTOHMH, KaTe-
XO1aMMHbI) (yHKLMOHMPYIOT HE TOBKO KAK CHHANTHYECKHE MEpEaTyHKH, HO U Kak pe-
TyJIATOPbI paHHero smbGpuorenesa. Pa3BuTHe SMOPHOHA B YCNIOBMAX TMIIOKCHH MOMKET
ObITb OCHOBHOH NMPUYHHON BOZHHKHOBEHHMS YPOACTB M MaTONOTMH PasBUTHA mioza. o
HabIIONCHNAM KIMHULMCTOB, OTKJIOHEHHS B Pa3BUTHM HEPBHON CHCTEMbI HauGofee 4acTo
CBA3aHBI C MEPEHECEHHON B MpeHATaNbHbIH MEPHUO THIOKCHEH, BHIZBAHHOMN MaTO0MM-
YCCKUM COCTOSIHMEM IUI0/1a, 3arpsA3HeHHeM OKpysxatouleit cpeabl u T. A. [12]. C yuetom
BbILIECKA3aHHOTO, Mbl CTABHJIM LI€JIb U3YYHTh COCTOSHHE W AMHAMHKY GHOrEHHBIX MOHO-
AMHMHOB B CTPYKTYPaX rOJIOBHOrO MO3ra KpbICAT NOJBEPKEHHBIX MPEHATATILHOM TMITOKCHH.

MATEPHAJI U METO/JbI

CTpyKTypbl MO3ra (MO3KeUOK, PHNOTANaMyC, 3pHTENbHAS W CEHCOMOTOpHas Kopa)
B3BELIMBATUCH M rOMOreHU3HpoBannch ¢ noGasnennem 0,1 uM pacteopa N-usonpo-



nunaapenanisa B 2 v 0,1 M pactBopa XJIOpHO#H KHCIOThI. ['oMoreHarsl Obuin Janee
orueHTpryruposanbl npu 15000 g B Teuenue 15 muHyT. HamocanouHas »KMAKOCTbH
Obina OTIEIeHa M MporyLieHa yepe3 GuIbTpoBanbHYI0 MeMOpaHy (Sartorius, 0,45 pm).
Eciu QpuibTpaThl He HCMOJIL30BATMCh HEMEVIEHHO [UIsl IEPHBATH3ALIMH C MOCTIE/YIOLIMM
XpoMatorpaMueckM aHaIM30M, TO OHH XPaHHIIHCh B NPOOHPKAX SHTAPHOrO LIBETA MPH
temneparype -10°C. CoxepikaHHe CEPOTOHMHA ONPEEIIIH MO HE3HAYHUTENbHO MOJH-
¢uurpoBaHHomy Metomy [11]. Jlna nepuBatuszaumu otéupann 20 pL  dunbrpata
HaJl0ca/louHON JKMAKOCTH. Xpomarorpaduueckoe pasaenenue W Quyopomerpuyeckas
JIETeKUMs NpoBOAMAMCL Ha Xpomatorpade XK 1311 (kononka C18 cuimkaress,
obparHo-azosas, 150 MM x 1,0 MM i.d., pasmep yacTuu 5 pm), B mpejenax, camoe
Gonbuiee, 48 uacoB nocne UeHTpUdyrupoBaHHs. KOHUEHTPALMH MOHOAMHHOB ObLIH
BbIPOKEHbI B HMOJIB/T CBIPOM Macchbl. Pe3ynbTaThl MCCIEA0BaHHs ObUIM CTATHCTHYECKH
obpaGoTanbl HenapameTpuueckum U-kputepieM MaHHa-YHTHH C HCTOJIb30BAaHHEM TPO-
rpammuoro makera SPSS v.12.0 for Windows (SPSS Inc.) u npeacraeneHbl Kak
M+ S.EM.

PE3YJIbTATBI

PesynbraThl MCCNENOBaHMA NWHAMMKM PAclpele/ieHns CEePOTOHMHA B CTPYKTypax
MO3ra B HOpPME Y KpBICAT MEPBOr0 Mecslia MOCTHATAIbHOM JKU3HH TMOKA3alH, YTO B
TKAHEBLIX TFOMOPEHaTaX TMIOTalaMyca COJEpXKaHHe 3TOr0 MeauaTopa CocTaBiser: y 15-
AxeBHbIX KpbicaT 902,4 £ 140,80 Hr/r cbipoit Tkanu, y 21 mHeBHbIX KpbicaT 880,4 £ 116,89
Hr/r u'y 30-tv AHeBHbIX KpbicaT 844,4 + 116,89 Hr/r cbipoit TkaHH (puc. 1B).

A [JKOHTpONbHas rpynna B CJKOHTPONbHas rpynna
[ NpeAnnoaHbIA Nepuoa [ npeannoaHbIi nepuoa
NnoAHbI Nnepuoa NNOAHbLIN Nepuoa
1000
800
600
400
200
0
15 21 30
Bpemsi, aH. BpeMmsi, AH.
Puc.l.  Jluarpammel comepkaHus CEPOTOHHHA B MO3xkeuke (A) U B runotanamyce (B) kpbiciT

N0BEPXKEHHBIX BO3JIEHCTBHIO FTMIOKCHH. * — p < 0,05, ** —p <0,01

BroXuMHUYECKHi aHaNNW3 TKAHEBBIX FOMOIEHATOB CTPYKTYp MO3ra B HOPME BbISBHII,
410 y |5-THEBHBIX KPBICAT Pa3BUBILIHXCS B HOPMAJIbHBIX YC/IOBHSX, YPOBEHb CEPOTOHHHA
B 3pUTE/NILHOM Kope coctaBun 242,8 + 54,86 Hr/r ceipoii TkaHH, y 21-IHEBHBIX —
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224,4 £ 49,30 Hr/r chIpoii TKaHH, a B 3PUTEbHOH Kope 30-TH IHEBHBIX KPBICST ypOBeHb
cepotoHuHa 6b1 205,0 37,01 Hr/r cBexeill TkaHu (puc.2 A). Takum obpasom,
OKasaloCh, HTO KOHUEHTPAUMS CEPOTOHMHA TMOCTENEHHO YMEHbLIAETCA M0  Mepe
CTAaHOBJICHHs BO3pacTa >KMBOTHbIX. OGHApY’KEHO, YTO B FOMOrEHATaX TKAHM MO3Keuka
MO3ra KpLICAT YPOBCHL KOHUEHTPALMH CEPOTOHHHA COCTABMI: Y 1S-THEBHBIX KpbICAT
178,24 33,51 Hr/r chipoii Tkauu, y 21-aHeBHbIX KpbicAT 168,4 31,95 ur/r vy 30-tu
AHEBHBIX KpBICAT 152,4 + 30,07 Hr/r cBesxeit Tkanm (puc. 1 A).

KoHueHTpaums cepoTonHHa B romorenarte TkaHu CEHCOMOTOPHOI  KOpbl MO3ra
KHBOTHBIX B HOpME Oblia: y 15-1HeBHbIX KpbicaT 260,4 + 44,84 wur/r CbIpOH TKaHu, y 21-
JHEBHBIX KpBICAT 253,6 51,26 Hr/r v y 30-TH AHeBHbIX KpoicAT 234,2 + 5528 wur/r
ChIPOH TKaHU CEHCOMOTOPHOH Kophl (puc 2 B).

A O KOHTpONnbHas rpynna B O KOHTPONbHas rpynna
[ npeannoaHslit nepuoa NpeAnnoAHbIi Nnepuoa
NNoAHbIN nepuoa NnoaHbIA nepuog
300 300
250 250
200 200
150 150
100 100
50 50
0 - 0 : g
15 21 30 15 24 30
Bpems, OH. Bpems, AH.

Puc.2.  JluarpamMmsl cooTHomeHwmii CONCPXKAHHA CEPOTOHMHA B CEHCOMOTOPHOM (A)  3pu-
TeNbHOI (B) Kope KpBICAT, NoBep)eHHbIX BO3NEHCTBHIO PMMOKCHH. * — p<0,05, **-p<0,01

Takum 06pasom, pesysibTaThl NPOBENEHHBIX MCCTEIOBAHMIT MO ONpENIENIEHHIO YPOBHS
B TKaHAX CTPYKTYp MO3ra KpLICAT B HOPMe BBISBU/IH, 4TO B TeYeHHE NEPBOro MecAlia
TOCTHATA/ILHOM XKM3HH B CONEPIKAHHHM CEPOTOHHHA HMEETCS TEHACHIMS K y6bIBaHHIO MO
MEpE CTAHOB/ICHUS BO3pAcTa KMBOTHBIX. OGHapyIKeHO, 4TO NpPH 3TOM BHICOKHIi ypoBeHh
KOHUCHTPALIWK MEIWATOpa NPOSBIISIICA B TKAHAX THIIOTANaMyCa, a HU3KHii — B TKAHEBbIX
rOMOreHaTax Mo3Keyka.

AHANu3 pacnpeNieNieHHs CEPOTOHHHA B TKAHEBBIX FOMOTEHATAX CTPYKTYp Mo3ra
KPBICAT NEPBOro MECsLA XH3HH, MOABEPIKEHHBIX FMNIOKCHH BO BTopoM (ES-E14) nepvose
oMOpHOreHesa, BLIABHIL, YTO Y 15-1HEBHBIX KPBICT, NEPEKMUBLIMX NMPEHATATbHYIO THITOK-
CHIO, B TOMOrEHETaX TKAHH TMIOTAlaMyca KOHLEHTPALWA HCCIENYEMOro MeanaTopa
cocTapnsna B cpeaHem 624,4 + 108,78 Hr/r cpexeit TkaHK. Y 21-aHEBHbIX JKHBOTHbIX
639,8+ 102,49 H/r cBexeii Tkanu, a y 30-Th aHeBHBIX coziepykaHHe CepoTOHHHA
cocTasuiio B cpeareM 610,4 + 91,32 wr us pacuera Ha 1 r CbIPOH TKaHM THMoOTaTaMyca.
Conepkanue cepOTOHHHA B TKAHEBBIX (PAKLHMAX THIOTAIaMyca KpbICST MePBOro Mecsiia
’KM3HH, NOABEPrHyTHIX B nepuoa E15-E21 amGpuorenesa BosaeiicTBuio rumnokcu, pac-



NIPEACIANIOCh cieayiouum o6pasom: 15-nHeBHble KpbicaTa — 684,4 + 116,96 Hr/r, 21
AHesHbie — 697,6 £ 92,34 Hr/r, 30-AHeBHbIE, COOTBETCTBEHHO, 643,4 + 89,33 Hr/r cBexeii
Tkanu (puc.1 B). A coniepikaHne cepoTOHMHA B TKAHAX 3PHTENBHOM KOPbI MO3ra KpbICHT,
NEPEKMBLIMX NPEHATATbHYIO FHIIOKCHIO BO BTopoM nepuone E8-E14 smGpuonasbhoro
Pa3BUTHA, COCTABNANO: y |5-nHEBHBIX KpbicAT 172,6 + 34,59 Hr/r chipoii Tkamu, y 21-
AHEBHBIX KpbICAT 165,8 + 30,112 Hr/r, u 'y 30-TH AHEBHBIX KkpbicaT 157,8 +£3541 ur/r
CbIPOiH TkanH. OGHapysKeHO, 4TO KOHLEHTPALKA CEPOTOHHHA B TKAHAX 3PUTENbHOI KOpbI
MO3ra KpBICAT, KOTOpbIE MOJABEPrajliCh NPEHATANbHON MIIOKCHH B MOCIENHHI MepHO
EI5-E21 BHYTpHyTpOGHOrO paseuTHs, pacnpenensiach B crieayowem nopsake: y 15-
AHeBHbIX — 188,6 41,09 Hr/r cBexeil Tkanu, 21-aHeBHble — 179,4 £ 39,69 wur/r, 30-
AHEBHbIE, COOTBETCTBEHHO, 179,2 % 44,51 HI/r cBexeli TKaHH MCCELyeMOl CTPyKTYpbi
(puc. 2A).

B romorenatax TkaHM MO3KeuKka KpbICAT, MOABEPrHYTHIX MPEHATAILHOM TMIOKCHH B
nepron E8-E14 amGpuorenesa, ypoBenb KOHLEHTpALMH CEPOTOHMHA COCTABMIIL: y I5-
AHEBHBIX KPbICAT 134,0 + 23,15 Hr/r chipoii Tkauu, y 21-1HeBHbIX — 128,8 + 23,29 Hr/r 1
y 30-v neBHbIX KpbicaT 114,0 £ 21,07 Hr/r cBexeit Tkauu. A Y KPbICAT, MOABEPrHYTHIX
BO3ICHCTBHIO TMMOKCHH B mepuoa smGpuorenesa E15-E21, GbLio BbisiBAEHO, uTO
COACPXKAHHE CEPOTOHHHA B TKAHH MOXKeEYKa COCTaBiseT y 15-mHeBHbIX 137,8 + 25,52
HI/T CbIpoii TKaHH, y 21-AHeBHbIX KpbicaT 139,0 % 25,10 Hr/r u y 30-TH IHEBHBIX KPBICAT
132,04 26,11 nr/r cesei Tkauu (puc.1A). Yposenn KOHUEHTpaUMH HeHpoMmeauaTopa
CEPOTOHHHA B TOMOreHaTaX TKAHH CEHCOMOTOPHOH KOPbI MO3ra KPBICAT, MOABEPTHYTHIX
runokeun B nepun E8-E14 BHyTpuyTpoGHOro onToreHesa, cocTasisn: y 15-aHeBHbIX
kpbicaT 193,8 + 34,05 ur/r coipoit Tkanu, y 21-1HeBHbIX kpbicat 183,2+ 38,91 ur/ru y
30-tu aHeBHbIX KpbICAT 168,1 %+ 33,76 HI/r chipoii TKaHK CEHCOMOTOPHOM Kopbl (pHc. 2B).

OBCY)KAEHHE PE3YJIbTATOB

MonynsTopHble CHCTEMBI MO3ra — 5TO TaKHe CHCTEMBI, KOTOPbIE 3a CHET MOHOCHHAI-
THYECKHX HHHEPBALMIA COCOGHBI aKTHBHPOBATH MHOTME CTPYKTYpbi Mosra. K Takum
MOLYJATOPHBIM CHCTEMaM MO3ra, C MOJIHLIM OCHOBAHHEM OTHOCHTCS M CEPOTOHHHEp-
rudeckas cucrema. ITosTomy Heo6XoaMMO paccMOTpeTb, Kak B MpoLECCe OHTOreHesa
(opmupyercs oTa cucTema, KOTOpas crocoGHa MO IMPOBATb AKTMBHOCTh KOpbI GoJb-
LIMX TIONYLUAPHH, KaK M APYTHX MO3TOBbIX 06Pa30BaHMH, HACTPAHBAS X HA CHHXPOHHYIO
paboty, oGecrieumBas, TeM CamMbIM, KOHCONHAALMIO PA3PO3HEHHO CO3PEBLIMX SIIEMEHTOB.
Oanum 13 HauGosnee BHIPaXKEHHDBIX D/IEMEHTOB H3MEHEHHMS COCTOAHMS MOHOAMHMHEpri-
HECKMX CUCTEM MO3ra sBJISIOTCS CPOKH NPOABJIEHHs 3TOH aKTHBHOCTH. ITO 06CTOATENb-
CTBO MOXKET GbiTh BECbMa CYIIECTBEHHBIM, €CIH B HOPMAJILHO NIPOTEKAIOLLEM OHTOTEHe3e
NIPUHATE BO BHHMAHHME CYLIECTBOBAHHE KPHTHHECKHX MEPHOIOB passuTus. Cyluect-
BCHHAs pOJIb B 9TOM MPHHAIEKHT CEPOTOHMHEPrHYECKHM MEXaHH3MaM (CHHaNTHuec-
KHM M HECHHATTHYECKMM), KOTOPbIE 06ECNIEUHBAIOT MEKKIIETOUHBIE B3AHMOACHCTBHS.

Hawm pesynbraTel MOATBepXKAAIOT, YTO CEPOTOHHH, KAK OAMH M3 OCHOBHBIX MEHa-
TOPOB. PEryJIATOPHOH CHCTEMbI, MPUCYTCTYBYET BO BCEX CTPYKTYPHBIX OOpPa3oBaHMAX
MO3ra XKHBOTHBIX. OBHApYEHO, YTO 3TOT MEIMATOP 3HAYMTELHO GOJbLIE CKOHLEH-
TPHPOBaH B THINOTANaMyce, H €ro COAePKaHHe C BO3PACTOM YBEJIHYHBAETCA H B APYTHX
CTPYKTYpaX. M3MeHeHHs COnepaHHs CEPOTOHMHA B HCCIELyeMBIX CTPyKTypaX Mo3ra
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KPBICAT, MOJABEPKEHHBIX TMIIOKCHH B KPUTHYECKHME MEPHO/IbI MPEHATATLHOTO Pa3BUTHS,
CBHJETE/LCTBYIOT O HAPYLIEHHH PETYIATOPHBIX MEXaHH3MOB (HOPMHPOBaHUS IMEpHOHa.

OTo cornacyetes ¢ pesy/bTAaTAMH SKCTIEDUMEHTOB CO CHWKEHMEM KOHLIEHTPALHH
CEPOTOHHHA B Pa3Hble KPUTHYECKHE CPOKH BHYTPHYTPOGHOrO pPasBUTHS, B KOTOPHIX
TOKA3aHO, YTO BO3/EHCTBHE MOBPEX/AIOWMX (AKTOPOB B IMOpHOreHese MPUBOIMT K
TOPMOXEHHIO BILIOTb 110 TMOJHON OCTAHOBKHM MPOLIECCOB PAa3BUTHS 3apoasiiueii [10].

AHanu3 co3peBaHUs CEPOTOHMHEPrHYECKHX MEIMATOPHBIX CHCTEM B KOpE GOJbLUNX
TOJyWaprii, MPEANPUHATBIA HaMH, MO3BONAET 3AKIIIOYHTb, YTO MPEANOC/HeAHMH JTan
amGprorenesa (E8-E14) snsercst HauGonee paHUMbIM K (aKTOPy FHIIOKCHH.

PaccmaTpuBas hOpMHUpOBaHHE Pa3THYHBIX MEMATOPHBIX CHCTEM MO3ra B OHTOreHese,
MOXHO 0GHapY>KHTb He TONBKO COG/IONEHHE NMPHHLMIA FETEPOXPOMHOIO PA3BUTHS HTHX
CHCTEM, HO U siBlieHHe u36biTouHoCTH [7, 8]. TTo NaHHBIM Hcce0BaHMI, HOpapPEHeprH-
ecKas CHCTeMa MO3ra, CO3peBaloLLas O/IHOH U3 MepBbIX, B MepBble AHU M0C/E POKICHHS
XKHBOTHOTO 1O psifly MokasaTened npesanupyer Hax neduuuTuBHOi [8]. W cyms no
BCEMY, 3TO MO3BOJISET NAHHOW CHCTEME NPHUHMMATb YYacTHE B DETYNSUMM CaMbIX
pasnuuHBIX GYHKUMI pa3BHBAIOLIErOCs OpraHM3Ma, He Orp b obecreyeHnem
CHHANTHYECKOH nepefaun. Hawm faHHble MOKasbiBaloOT, 4TO MpeHaTalbHBIH dakTop
MOXET HapyWIMTb STOT MPHHUMII B ONpEMENeHHbIe 3Tanbl (GOPMHUPOBAHHS, OAHAKO,
MOCTENeHHOE YBEIHYEHHE COJAEPKAHHA CEePOTOHHHA B CTPYKTYpaxX MO3ra B focie-
AyIoLIEeM CBHIETE/bCTBYET O HOPMAIM3ALMM MPOLIECCA, HAMPABIEHHON HA peanu3aimio
nepBbIX (YHKUMH OpraHM3Ma Ha OCHOBE OFPaHHYEHHOro wuMcna HauGosiee paHO
CO3peBIIHX CTPYKTYp [8].

Toasons uTOr OBCYKIEHHIO CONEPXKAHMS CEPOTOHMHA B PAaHHEM MOCTHATASILHOM
OHTOT€He3e KpbIC, M0/IBEPI)KEHHBIX TMIOKCHH B MPEHATANIbHbIM NEPHO/ PA3BUTHS, MOKHO
3aKJIOYHTh, YTO AMHHEPrHYECKHE CHCTEMbI MO3ra (YHKLMOHHPYIOT C PaHHEro BO3pacta
M OCYUIECTB/IAIOT KOHCOJIMAMPYIOUIME BIMAHUA HAa HEHPOHbI HeokopTekca. Takum 06-
pasoM, J060e W3MEHeHHe IMHAMMKHM M CPOKOB (JOPMHUPOBAHHA MOHOAMMHOEPTHUECKUX
CHCTEM, OCYLUECTBIISIOWIMX KOHCONMAMPYIOLIEE BIHSHUE B PaHHEM OHTOreHese, N106oe
M3MEHEHHe Kak B CTOPOHY ero Gonee paHHero (OpMHpOBaHHS, Tak W B CTOPOHY €ro
103/1Hero (JOPMUPOBAHHS, MOXKHO PACLICHHBATH KAk (akTOp HeGIaronpHsaTHLIH, KOTOpbIii
TaK MM MHAYe CKAXKETCs, eC/IM He HEMOCPEJCTBEHHO Ha (JOPMHPOBAHHE aanTHPOBaH-
HbIX MEXaHH3MOB B PAHHEM OHTOT€HE3e, TO BEPOATHEE BCero Gy/eT HMETh OTCPOUEHHOE
NOC/IEICTBHE J@Xe Y B3POCIbIX KMBOTHBIX HAa OJHOM M3 MEPEXOJ0B OT OJHOM CTaaMu
Pa3BUTHA K APYroOM.
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DYNAMICS OF SEROTONIN CONCENTRATION IN THE EARLY PERIOD OF
POSTNATAL DEVELOPMENT IN THE BRAIN STRUCTURES OF RATS
IN NORM AND AFTER PRENATAL HYPOXIC EXPOSURE

E.J. Mehbalieva, A.G. Gaziyev

Azerbaijan Academy of Sciences, A. Karaev Institute of Physiology, Baku

SUMMARY

The content of biogenic monoamines in the brain structures has been studied in the first postnatal
month in rats that at the critical period of embryonic development undergo the hypoxic exposure.
20-minute daily repetitive hypoxia, in certain periods of pregnancy, we consider as the phase of
chronic stress, in which the relationship: “mother-fetus” has been disturbed. Experimental female
rats after mating were divided into 3 groups: I — control, I — undergo hypoxic exposure in the
second period of pregnancy and Il — undergo hypoxic exposure in the third period of pregnancy.
Hypoxic condition was created according to the method described [9]. Quantitative data on the
level of biogenic monoamines in the brain structures of rats were obtained on 15, 21 and 30™ days
of postnatal development by means of liquid chromatography [11].
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JUCOYHKLUSI MUTOXOHAPUIT HAPYIIAET KJIETOYHYIO
JUO®PEPEHIIMPOBKY U IIOJABJISIET AIIOIITO3

3.JI. Muxaose, M.H. Bepynasa, T.I'. Mamayaweunu
T6unucckuii 'ocynapcTenHslii ynuBepcuteT uM. M.A. JkaBaxHLUBHIN

Ipunsra 02.06.2009

Bbuin H3y4YeHbl H3MEHEHHMs YJbTPACTPYKTYPbl renaToOUHTOB KpbIC MPH MOAABJIEHH
AbixaTesnbHOM wenu u penyimkaunn JIHK mMuTOXOHApHIi, BbI3BaHHbIE BO3JEHCTBHEM XJIO-
puaa UMHKa H ITHAMI ﬁpomuua, COOTBETCTBEHHO. YCTaHOBﬂCHO, 4YTO BbI3BaHHaAsi 3THMH
CTHMYJaMH AHCQYHKUHS MHTOXOHIPHIi NMOJABJISIET 3amycK amnonTo3a W Hapywaer aug-
(epeHUHPOBKY renaTouMTOB, B KOTOPbIX NPH KBa3HHOPMaJbHOH MOpQOJIOrHH siapa Bce
UHTOMJIA3MAaTHYECKHE OPraHe/lVibl 1e30praHH30BaHbl. l'lpennonarae'rcﬂ, YTO anomnTo3 MOXKeT
ObITh 3amylleH JIHWb B KJIETKaxX, COoAep’Kaluux onpene.'leunuﬁ NMPOUEHT HMHTAKTHBIX
MHTOXOH[IpHﬁ, NOCKO0JIbKY HMEKLUHECs B LUHTOMJIa3Me JerpaiHpoBaHHble MHTOXOHAPHH He
B COCTOSIHHH ! Tb H Bbl Th H3 CBOEro MaTpHKca H Memmemﬁpanuoro
NPOCTPAHCTBA JIeTaJIbHbIEC BellecTBa, MOryllHe BMeCTe ¢ LHTO30/bHbIMH OesqkamMH Yyuacr-
BOBaTb B KacKajle peaKuMi, 3amycKalWuX anontod. B ycioBusiX cTpyKTypHO-yHKUHO-
HAJILHOTO Pa3o0LIeHHs SAPa M UMTOIIA3MBbl, BbI3BAHHOr0 AHC(YHKUHEH MHTOXOHApHIL,
K/IeTKa BbIHY#/IeHa BbIOMPATh ajbTepHATHBHbIA AH(epeHUHPOBOUHBIN NyTh. B cayuae
Bo3aeiicTBus ZnCl, + renaTIKTOMHS TeNaTOUMT CHHTEIUPYET KojlareHoBble GuOpHILIbI —
cneunduynbie opraneibl ¢puépo6racToB, a B cayuae ITHAMS GpPOMHMAA, MPH HAJTHYMH
KBa3HHHTAKTHOIO siapa, AECTPYKTHBHBIX MHTOXOHﬂp"ﬁ H G0JbLIOro KOIHYECTBA AENnOHH-
POBAaHHOIO IJIMKOreHa, renaTouHT MOXeT nepeﬁTu Ha aua)poﬁuoe AbIXaHHEe H B nocjiea-
cTBuH aeauThest. Takum oGpasom, anHcYHKuUMS MHTOXOHAPHII Hapywaer auddepen-
UHPOBKY KJIETOK, MOAABJISIET anoNTo3 H CHOCOGCTB}’ET Pa3BHTHIO KJIETOYHBIX naTo/orui.

Karouesble cioBa: 1uchyHKIMA MUTOXOHIPHIA, anonTo3, KieTouHas AuddepeHurpoBka

M3BecTHO, YTO MHTOXOHIPHH OTBETCTBEHHBI 3a adpoGHOe AbixaHhe M chHTe3 ATD,
HrpaloT KJIIOYEBYIO POJIb B BO3PACTHBIX M3MEHEHHSX W amonTose, a AMCQYHKLMS
MHTOXOH/IPHH, BbI3BaHHAs Pa3/MYHBIMH CTHMYJAMH BENET K PasIMYHbIM MaTOJOTHSM.
Opnaxo, 3HaUeHHe MUTOXOHIpHIi B npouecce AMdPEpeHLUMPOBKH U MO KIETOK Bee
elIe 10 KOHL@ He yCTaHOBIeHO. Kak U3BECTHO, OIHUM M3 MyTei pery/suuu anonrosa y
MICKOIHUTAIOWMX ABJAETCA HApyLIeHHE MPOHMLIAEMOCTH MeMOpaH MHTOXOHApHIA H
BbICBOOOYK/IEHHE M3 MX MaTpHKca UMTOXpoMa C, KOTOPbIH B KOMIUIEKCE C LIUTO30JIbHBIM
Oenkom APAF-1 u ATP o6pasyer anontocoMy, B CBOIO O4Yepesb, PEKPYTHPYIOLLYIO
kacnasy-9 [10, 11, 15, 21]. CornacHo Boury [21], MHHLMHPYEMBIH MHTOXOHAPHAMH
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arnonTo3 MOXeT OCYIIECTBATLCA Yepe3 TPH CHrHANIbHbIE MyTH: | — Kacrnas-3aBUCHMBbIi
MyTb, UHYLMPYEMbIH HapylLIEHHEM MPOHHMLIAEMOCTH MeMOpaH MHTOXOHZIPHIA; 2 — kacnas-
HE3aBUCHMBIii MyTb, HHULMUPYEMBIH BbICBOGOXIEHHEM U3 MeXXMEMOPaHHOrO MPOCTpaH-
crBa Mutoxonapuit AIF (Apoptosis Inducing Factor) u EndoG (endonuclease G); 3 -
KOT/Ia Kacra3-3aBUCHMBIH M Kacna3-He3aBHCHMBIH MyTH He GyHKLUMOHUPYIOT, BbI3BaHHas
aroNTO3HbIM CTUMYJIOM JAMCOYHKLUMA MHTOXOHJPHiA, MOXET TPUBECTH KIETKY K
NaCcCHBHOM ruben.

KneTkn akTMBHO MeTaGonMpyIOUIMX OPraHOB, TAKMX KaK MO3r, MeveHb, MOUKH U
CepAiLe, CofiepxKaT GosbIIOe KOJTMYECTBO MHUTOXOHJPHH M MOLUHO Pa3BHTYIO CHCTEMY
SHIOMeMOpaH (rpyObiii M MMaJKuil SHAOMIA3MaTHYeCKHe ceTH, annapat [onbmku). [lo
KOJIMYECTBY MHMTOXOH/IPHH W MEMOpPaHHBIX CTPYKTYp B LIUTOIUIA3ME W YPOBHIO 3y- W
reTepoXpoMaTHHa B S/pe MOXHO OTJIMYMTH APYr OT Apyra kak AuddepeHurpopanubie
KJIETKH Pa3IMYHBIX THMOB, Tak M HeauddeHunposanusie u auddepeHurpopanmbie
KJIETKH OIHOTO M TOro e Tuna. [Ipu u3yyenuu mpouecca audQepeHUHpOBKH KIETOK
[TypkuHbe, 6oraThiX KOIMYECTBOM MHTOXOHAPHH M MeMOPaHHBIX CTPYKTYp, paHee HaMu
6b110 BBICKA3aHO MPEMNONOKEHHE, YTO MHUTOXOHIAPHH SBISIOTCS MCTOUHHMKOM SHIO-
memOpan knetku [3, 4]. B onpeneneHHOl cTeneHH, 3To MpeanonoxeHHe GO MOM-
TBEPXKIAEHO [AaHHBIMH, TMOJYYEHHBIMH TpPH H3yuyeHHH rematouutoB (6onee 1500
MHMTOXOH/IPHI Ha KJETKY) Mociie BBEJCHHs KpbicaM XJopaM(eHHWKOIa — MHruOUTOpa
MHUTOXOHJpHaNbHOH TpaHcasauuu [17]. B pesysbrate BbI3BaHHOH TMM aHTHOMOTHKOM
AMCHYHKUMH MHMTOXOHJIPHH, B reMaTOLMTAX WMEIOT MECTO PefyKUMs M jerpaialus
mMeMOpaHHbIX  CTPYKTYp  [6],  yKka3sblBalOLie Ha  HapylleHHE  KJIETOYHOM
nuddepeHLMPOBKH, a TKaHb MEYEHH HEe COAEPIKMT AafoNTO3HbIE KIETKH, MOa0GHbIe
TaKoBbIM, OOHapY>KEHHBIM B (eTanbHOM nevenu kpoic [5, 20].

Lenblo HaCTOAIIErO MCCIEN0BAHMA SABIAETCS YCTAHOBMTb: @ — KaK H3MEHsSeTCs
YJIbTPACTPYKTYpa renaTouMToB MpH AUCHYHKLINH MUTOXOHAPHH, BbI3BAHHON XJIOPHAOM
UMHKA W 9THAMH GpPOMMIOM — MHIHOMTOpaMH /IbIXATe/BHOM Lenu MUTOXOHAPHH [22] u
pennukauuu JIHK mutoxonnpuit (MtJHK), cootBerctBeHHO [2]; 6 — MHAyUMpyeTcs u
anonTo3 B KJIETKaX MpH HapylIeHHH KIeTOYHOH AuddepeHUMpOBKH, BbI3BaHHON aAMC-
(yHKLMElH MHTOXOHIPHH, @ €C/IH HET,TO 10 KaKo# npuunHe?

MATEPUAJI U METO/JbI

OO61BEKTOM HMCCIeIoBaHUS CIIY)KHIN Genble GecropoaHble KpbiChl (2-3 KMBOTHBIX Ha
TOuKy ucenenoBanus) secom 90-110 r. XKusotusim I rpynnbi B gose 10 mMkr/r unTpa-
NEPUTOHEANbHO BBOAMICA pacTBOp Xjopuaa uuHka (ZnCly), kotopwiii, cornacto
6GHOXMMHUECKMM NaHHbIM, MofasseT anontos [14]; kpeicam 11 rpynnbi pactsop ZnCl, B
no3e 3 MKr/r BBoauics yepes 15-20 MHH. mocie YaCTHYHOM renaTsKTOMMM, KOTOpas B
ocTaBLIedcs neyeHu WHAyuupyet anonto3 [8]. XusorueiM III rpynmbl, oxHokpatHo, B
TeyeHHe TpeX AHEeH BBOIMIICS pacTBOP 3THAMYMa Gpomuaa B 1o3e 1 Mkr/r. Tloa aupHbIM
Hapko3oM y sxuBoTHbIX I, IT u III rpynn ynansanace neuennb uepes 4, 8 u u Ha ueTBepThIii
JleHb, COOTBETCTBEHHO. DUKCALMA M 3a/IUBKA KyCOYKOB TKAHH B CMECh JMOH-apaibauTa
MPOBOAMIACK MO CTaHAAPTHOH MeToauke. YibTpaToHkue cpesbl 800-1000 A okpaiiu-

BAJIMCh YPAHWI-ALETATOM W LIWTPATOM CBHHLIA M MU3YYAJIUCh B JIEKTPOHHOM MHKPOCKOTE
TESLA B-500.




PE3YJIbTATBI H UX OBCYXIEHHUE

B pesysbrare y/lbTpacTPYKTYPHOTO MCCIEIOBaHHS YCTAHOBIIEHO, YTO MEYEHb KPbIC, Mocie
BeeseHust ZnCl, Tak Jke, Kak W Npy BO3AEHCTBHH XJIopamMQeHnKona [6] He coaepuT anonros-
HbIX reraToLMTOB MOP(OTIOrHYECKH NMOAOOHBIX TAKOBBIM, OGHAPYKEHHBIX B MEYEHH WHTAKT-
HbIX 3apOMbILLEH W MOJIOABIX KpbIC Moc/e BBeAeHHs Lukiorekcumuna [S, 7, 19]. Tlo cpas-
HEHHUIO C renaToLMTaMH KOHTPOJIbHBIX KPBIC (PHC. 1), yIbTPacTpyKTypa NMe4eHOUHbIX KIIETOK,
yepes 4 uaca mocne BBeaeHus ZnCly mpeTeprieBaeT JECTPYKTHBHBIE M3MEHEHHMS, CTErEHb
KOTOPbIX B Pa3IHUHBIX KJIETKAX Pa3IHyHa H KOTOPbIE MOXKHO PacCMaTpHBaTh Kak oGpaTHMbIe.
Hazto 0TMETHTB, UTO 3aKOHOMEPHBIM SBJIAETCS HEOJIMHAKOBBIH OTBET KJIETOK O/IHOH M TOH ke
TKaHH Ha OJIHU M Te ke BHEIUHHe CHrHaiibl. DOpMa KJIETOK CTAHOBHTCS OKPYTIOH; SIpO M TeJO
KIETKH HECKOJIbKO YMEHbLIAIOTCA B pa3Mepax, a cTereHb GasopMIMK 3a CueT yBeHueHHs
MIbIGOK NeTepOXpOMATHHA HAPACTAeT; NPOCMATPHBAIOTCA 1-2 KPYMHBIX IUIOTHBIX S/pbILIKA.
KoHTypbl siiepHOM OBGOJIOUKH POBHbIE, PACLUMPEHHs MEPUHYKIEAPHOTO MPOCTPAHCTBA He
HaOmoztatoTest. YUCI0 MHTOXOHIAPHH M MX pasMepbl YMEHbLIAIOTCH, MOC/IEHHE XapaKTepH-
3yI0TCS TOMOTEHHbIM MATPHKCOM M TPAKTHYECKH JIMILIEHbI KPHCT; YBEJIMYHBAETCA HHCIIO
KHPOBBIX Karesb. LIMCTEepHBI rpaHyJIAPHOH SHIONIA3MATHYECKOH CETH YIUIOLUEHbI; YHCIO
BE3UKY.I-3/IEMEHTOB IVIAZKOM SH/OMIIA3MATUECKOH CETH 3HAYMTENIbHO PELyLIMPOBAHO; anmnapat
Tonbpku He mpocMaTpuBaercs (puc. 16). Ha puc.1B cTeneHb 1ecTpyKUMH KIIETKH BbILLE, YeM Yy
KieTkd Ha puc. 16, Tak Kak, Hapsdy C BbIUICOMMCAHHBIMM NpU3HAKaMH, HaGmonaercs
HEKOTOpasi KOHIGHCALMS LIMTOIUIA3Mbl, HAIMUHE B HEH 3/IEKTPOHHO-NIPO3PaUHbIX Y4acTKOB
HAKOTUIEHHE B HUX BO3POCLLIErO KOJIMUECTBA MPaHyl INIMKOreHa.

Yepes 8 u nocie renatskToMuu H BBeaeHHs ZnCly, TKaHb NEYEHH TakkKe He COAEPIKUT
anonTo3HeiX kieTok. COrNacHO paHee MOJYYEHHbIM NaHHbIM [8], remarskTomus, Kak
TaKoBas, SBJISETCS CTHMYJIOM, 3alyCKAlOUIMM B OCTaBLIEHCA TNEYEHH aronTtos, a
HauGoJIblliee YKMCIIO aroNTO3HBIX KIETOK OTMedaeTcs uepe3 6-8 u mocne onepauuu.
OTcyTCTBHE anoONTO3HBIX KJIETOK B FE€NaTIKTOMUPOBAHHOM NEYEHH MOXET O3HA4aTh, YTO
bi3aHHas ZnCly AucyHKUMS MUTOXOHAPHH, MOJAB/AET B KJIETKAX YXKe 3amyLieHHbIH
arnonTo3, a 3TO, CO CBOEH CTOPOHBI, YKa3bIBAET HA JOMHHMPYIOILYIO POJib HHTAKTHBIX
MHTOXOHAPHI B MHIYKLHMH anonTo3a. YAbTPacTPyKTypa Kak s/ipa, Tak M LMTOIMIIa3Mbl
renatouMToB Kpbic Il rpynmbl AeCTPYKTHBHBIM H3MEHEHHSM MNojaBepxkeHa B Gosbluei
CTerneHH, YeM TakoBbie y Kpbic I rpynmbl. CreneHb reTepoXpoMaTHHH3ALMH YBEJTMUHBACTCS —
rpyOble MIbIOKK reTepoXpoMaTHHA Pacrpe/iesieHbl N0 BCeH KaphorUiasMe; MpocMaTpUBaKOTCs
HEaKTUBHbIE, TUIOTHBIE SAPBILIKH; KOHTYPbI SApa HEPOBHbIE, HHOI/IA OTMEYAlOTCs HeOobLIKe
BBIMYKJIOCTH M WHBarMHalMH; MEpHHYKIeapHOEe NPOCTPAHCTBO MECTaMM paciuMpeHo. B
pe3ynbTaTe PaclUMpEHHsi LMCTEPH W BE3WKYJ SHJIOMJIA3MATHUYECKOH CETH, UMTOILIa3Ma
reMaToLMTOB BaKyOJIM3UPOBAHA, WHOrAA HAOMIOJAIOTCS KPYIHBIE BaKyoJIM; TPaHyJibl
IJIMKOreHa MPaKTHYECKH He OTMEUAIOTCs.

TMonumopdHble, HHOrIa KPYTIHbIE MHTOXOHJIPHH XapaKTEePU3YIOTCS PhIXJIbIM MATPHKCOM H
OTCYTCTBHEM CTPYKTYPHPOBAaHHBIX KpPHCT (puc. Ir). MHorna B Takux renatouurax Ha-
G1i0aatoTCs JKMPOBbIe BKIOUYeHHS W GuOpwuIbl KosutareHa (puc. 14, e). Hanvuue B rena-
TounTax (pUOPHIUT KoJUlareHa — crieLryeckux opratesul GpuopobacToB, BLIABIAIOLIMXCS B
renaTouuTax MpH PavIMYHBIX MATOJNONMAX, B YaCTHOCTH LMpPPO3€, XPOHHYECKOM H
aBTOMMMYHHOM renatutax [1, 18], ykaspiBaeT Ha mpolecc MepernporpaMMHpOBaHHUs
TPAHCKPHIILMKM W TPAHCIIALMHK C MEPEeXoa0M KIETKH Ha APyroi AupdepeHLrpoBOHbIH
nyTb.



Puc. 1. VabTpacTpykTypa rematountos nevenu KpbIC B HOpME M npu Bo3aeiicTBun ZnCl,. a —
ABYSIEPHBIA TENaTOUMT KOHTPONLHON Kpbichi; sapa (1) CONIEpPXKAT MJIOTHBIE AAPBILIKK (s1); B
LTOnIa3Me — CTPYKTYpHpOBaHHbIE NOTMMOpdHBIE MUTOXOHAPHHU (M), OKpYsKeHHble UMCTEepHAMHU
rpauynspHoro (I'OP) u arpaHynspHoro suaommasMaTHyeckoro petukyayma (ArdP) u rpauynb

rmukorena (I'T); VB.15000. 6 — renatouut nocne Bo3meHcTBHS ZnCl,, mecTpyKums KOTOporo
HOCHT 0GpaTHMBIii XapakTep; KJieTka Bce elwe Gorata OpraHesam, okpyrioe 6azoduibHoe sapo
CONEPXHT BO3pOCLIEE YHCIO MIbIGOK reTepoxpomatiua (I"X), MHTOXOHIPHH MeJKHE, TeMHble 63
KPHCT; HabJIONAIOTCS HECKOMBLKO KO B I'OP ¢ yn. H uMcrepHamu. V.8 000. B -
remaTouMt Kpbickl I rpynnbi na Gonmee npomeumyTO# cramum NECTPYKUHMH, C OKPYIIIbIM
0a30QUILHBIM AIPOM, CONEPXHMT TIbIGKH reTepoXpomMatiHa (rx) M TMIOTHOE SAPBILIKO; B
KOHJICHCUPOBAaHHOH HLMTOMIa3Me HabmoaoTes JICKTPOHHO-Npo3paynbie  yyactku (DI1Y),
SAMOHEHHbIE IPAHYJIAMH [IUKOTEHa, TONMMOP(HbIE MHTOXOHPHH C FOMOrEHHbIM MaTpHKCOM,
paspymennbie octatku I'OP, sxuposeie kamiu (KK). V. 10000. r —

renaTouMT nocie
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oseiictBust ZnCly, + renaTdsKTOMMs; HEMpaBHIbHOH (OPMbI AAPO € IUIOTHBIM AAPILIKOM H
GO/IbLIMM  KOJIMYECTBOM TeTepoXpoMaTHHa, mnepuHykieapHoe npoctpancto (IMI1) mectamu
PacluMpeHo; MUTOXOHAPHH OKPYIJIbie C PhIXJIBIM MaTPHUKCOM 3a cueT Habyxanus Besukys (HB) u
wictepd I'DOP u ArdDP uuromnasmMa kak Obl BakyONM3WpOBaHa, HaOJIONAIOTCA pPasjIM4HBIX
pasmepos Bakyonn (B). VB. 10 000. x — xupossie kammn ( XKK) u konnarenHoBbie ¢puOpHLIbI
(K®) B unromnnasMe remnatouuTa neueHd Kpbic Il rpynnel B mpaBOM HMXHEM YIJly — KpyIHbie
sakyosu (B). VB. 8 000. e — uuroriasma renatoumTa neveHu Kpbic I rpynmnbl Coaepkut KpynHbli
ny4ok kosutareHoBbIX Gpubput (KP). Ve. 18 000.

B CBsi3M C 3THM, MOXKHO CUMTaTh, YTO MOJABJIEHHE JbIXATENbHON LIEMH MUTOXOHAPHI
HapyllaeT [eTepMHHUPOBaHHYIO AM(QEpeHLMPOBKY TenaToOUMTOB M CHOCOGCTBYET
PasBUTHIO MATONIOTHi.

TkaHb TNevyeHH KpbIC MOC/IE BO3AEHCTBHsS STHAMYyMa OpoMmuma — MHrHOMTOpa pe-
naukauni MTIHK — Takoke He coepykUT anonTo3HbIX KIeToK. ITpy Bo3ieHCTBUM 9THAMA
Opomuzaa, kak W B ciydae XJopamdeHukona [6], yBEeNHUMBAETCS YMCIO ABYSAEPHBIX
renaToUMToB (PUC. 2a) W OBAIbHBIX KJIETOK, KOTOPbIE FEHEPHPYIOT H NpPOJH(EPHPYIOT B
YCJIOBMSIX Pa3/IMYHBIX MATOJIOTHIA MeYeHH, HO He nocne remnatdkTomuu [13]. Beenenue
9THAUS OPOMHMIA BbI3bIBAET 3HAYMTE/IbHbIE W3MEHEHHS YJIbTPACTPYKTYpbl LMTOMIa3Mbl
renaToLUMTOB, M0 CPABHEHHIO C TAKOBBIMHU reNaToOLMTOB KPbIC KOHTPONbHOM, I v 11 rpynn.
Lluroniasma ConepKUT Mesikue clabooKpalieHHbIe, C Pa3MBITBIMH MeMOpaHamH “ TeHH”
MHTOXOHJpHIi, JerpaanpoBaHHbie octaTki ['DP, rpaHysibl IIMKOreHa, MEpOKCHCOMbI,
Ha/IM4KMe KOTOPbIX YKa3biBAaeT HAa aKTHBALMIO NMPOTEOJMTHYECKHX MPOLECCOB B KJETKaX
(puc. 2a). LluTomIa3sMa 3HAYMTENbHO MeHEee BaKyOJM3HPOBAaHA, YeM MNpPH BO3NAEHCTBHH
XJIOpH/Ia LIMHKA, OJIHAKO YacTO HabJII0/Iat0TCA MEJIKHE 3JIEKTPOHHO-TIPO3paYHble Y4acTKH,
BOKPYI KOTOPbIX PacrojioXKeHbl rpaHyJibl rivkoreHa. CBOGOJHBIE W CBA3aHHbIE pH-
Gocombl, a TaKke My3bIpbKH M LMCTEPHbI TJIAJKOTO M IIEPEXOBATOrO PETHKYJIyma
Npe/ICTaBIeHbl B HEGOJIBLIOM KOJIMYECTBE; HA0/II0AAeTCs HEGONMBLIOE YMCIIO JIMMHAHBIX
kanenb (puc. 26). I'ematountsl Ha Gonee NPOABMHYTOM CTaJMK NECTPYKLMH COAEPKAT
Jerpaaupyiolre, cnabookpalleHHble, JHIIeHHble MeMOpaH MW KPUCT OpraHeiuibl (puc.
2B), NPOCTPAHCTBO MEKIY KOTOPBIMH 3arNOJIHEHO TPaHy/IaMH, a MHIA M TMOJIAMH JeMno-
HHPOBAHHOTO IJIMKOreHa. B To ske Bpems, spa 3TUX renaTOLMTOB MO YJIbTPacTPyKType
no00Hbl TAKOBbIM HMHTAKTHBIX KJIETOK; OHHM KpYMHbIE, OKPYIJIble C IJIaJKUMH
KOHTYpaMu, pacrpezesienue XpomatnHa AnpdysHoe ¢ HeGONbLIMMH TNbIOKaMH reTe-
poXpoMaTHHa NPenMyLLECTBEHHO 110 neprudepuu sapa; npocMaTpuBaloTes 1-2 sapbilika,
HEKOTOpble M3 HHMX HyKJieoneMmHble (puc. 26, B). B pesynbrate BO3AEHCTBHS STHAMS
GpoMHza B TKaHW MEYEHH BbISBIAIOTCS M HE3pesible renaTolMThl, HAIMYME KOTOPbIX, B
Onpe/ie/IeHHOM CTeneHH, SBAIOTCA MOKa3aTeleM BO3MOXKHOM aKTHUBAUMH B IEYCHH
penapaTHBHbIX mpoueccoB. Ha puc. 2r npeacraBieHa kieTka, KOTOPYIO MOXHO paccMart-
puBaTh Kak HoBOOpa3oBaHHylo. LluTomnasma aToi KieTku GeliHa OpraHeslamMu, a Mnpo-
LecC PEeKOHCTPYKLMH SApa W pa3pyLieHHs MHKpPOTPYOoUeK ellle OKOHYATEIbHO He3aBep-
WeH, MOCKOJIbKY BHAHBI OCTAaTKH MMKPOTPYOOYeK MPHKPEIUIEHHbIX K (parMenty
XpOMOCOMBI (pHC. 2r, yk.cTp.) Hanuuue B TKaHW neyeHH MOJAOOHBIX KJIETOK MOMKET
yKa3blBaTh HA TO, YTO B pe3yJIbTaTe M0JABIEHHS PEIUIMKALIMOHHOMN H TPaHCKPHILIMOHHO#H
(YHKUNH MUTOXOHAPHH IeMaTOLMThI, CONEPXKAIUME aKTUBHBIE A1pa, N€rpajivpOBaHHbIE
MHTOXOHAPHM M GONbIIOE KOJIHWYECTBO TIpaHy] TIJIMKOT€Ha, MOTYT MEpeiTH Ha
aHadPOOHBIN MIMKOIH3 M B TOCIIE/lIOEM IETUThCS.




Puc.2.  VbTpacTpyKTypa renaTouMTOB NEYeHH KPbIC B YCIOBHAX Pa3iHUHbIX BO3AEHCTBHIT: a —
IBYSANEPHBIH TenaToUMT C KBAa3MMHTAKTHBIMH AIPaMH MOCTE BO3AEHCTBMA STHAMA Gpommia:
UMTOMIA3Ma COAEPKHMT GOMBLIOE YHMCIO MENKHX, AErpaiMpOBaHHbIX ‘“TEHe” MUTOXOHIPHIL,
ennHnyHble nuctepHbl IOP, nepokcncomsl (I1C), rpaHysibl MIMKOreHa, 31EKTPOHHO-NPO3paUHbie
yuactku. YB. 10 000; 6 — renatouut neyenu kpbichl 11 rpymnmbl conepkuT KpymHOe, BOIMOKHO,
TOJIMMIONIHOE KBA3HMHTAKTHOE PO € ABYMS aKTMBHBIMM A/IPHIIKAMH, B TO BpeMs Kak
untonnasMa Gonee 1e30praHn3oBaHa M B Hell OTYETNIMBO MPOCMATPUBAETCA JEKTPOHHO-
NpPO3pAyHbIE YHACTKH M IPaHyJibl IIMKOreHa, BUAHbI “TEHH” MHTOXOHIDHIl M XKMDPOBblE Kamim;
OCTaJIbHbIE OpraHeUIbl YeTKO He npocMatpuBatoTes. V8. 10 000. B — renarount neuen kpbicoi 111
IpYMMbl, B )M, COZEPXHT II P(HBIE MUTOXOHAPHH, MPOCTPAHCTBA MEKILY KOTOPBIMH
3aMoNHeHbl rpaHyiaMu rukorena. YB. 10 000. r — He3penblii renaTouMT nocie BO3AeHCTBHS ITH-
Aust OPOMHIA CONEPKMT CHHTETHYECKH HEAKTHBHOE SIPO C IUIOTHBIM SAPBILIKOM M KDYTHbIMH
IBIGKaMH reTepOXpOMaTHHa, PEKOHCTPYKLIMA KOTOPOTO M pacTBOPEHHe MUKPOTpyGouek (MT, yk.
CTP.) €llle He3aBepIIEHbI; y3KHii 06010K LIUTOMIAa3MBI COAEPKUT HEGOMBILIOE YHCIIO pubocom (P) u
€/IMHUYHBIE MEJKHE MUTOXOHAPHUH M uucTepHsl (LI) I'OP. VB. 18 000. a — rematouut nocne




389

BO3NCHCTBHA  X/IOPAMEHMKONA; SAPO C IUIOTHBIM HEAKTHBHBIM SAPHILIKOM H  TbIGKaMi
reTepoxpoMaTnHa, a uMToruiama CONEPKHT HOHHMOP¢HLIC MHTOXOHAPHH C TIOMOI€HHBIM
MaTPUKCOM, HeDOJIbIIOE KOJNMYECTBO IpaHys IMKOreHa, passuthiii 'IP, snementsi ArdP u
annapata osibkn He HaGmiomaiotes. YB. 15000. e — anontosubiii rematount (AI) nocie
BBEJCHHA UMKJIOTEKCHMHAA C KPYNHBIM SIPOM HA HAayalbHOM CTAIMH MapruHaUMk |
PaCLIMPEHHBIM  MIEPUHYKIIEAPHBIM  MIPOCTPAHCTBOM; LIMTOILIA3Ma COAEPHKHMT MONUMOP(HbIE
MHTOXOHIpPHH C KpUCTamMu ¥ HabyXuue uuctepHsl [P, V. 15 000.

MoskHO nonarath, YTO BBI3BAHHOE AMCGYHKLMEH MUTOXOHIPHI, CTPYKTYpHO-(yHK-
UHOHA/IbHOE pasoblueHHe Apa W UMTOMUIA3Mbl, BBIHY)KAAET KJIETKy HCKaTh albTepHa-
THBHbIH 1H(epeHLIHPOBOYHbIH MyTb.

Jlns nyuuiero noHHMaHHs MPOLECCOB, MPOTEKAIOLMX B LIUTOMIA3ME MPH MOABICHHH
pasnuuHbIX GYHKUMI MHUTOXOHIPHIA M HX POJIH B aroNTo3e, B 3TOH CTaThe Mbl PUBOAUM
MHKPODOTO renaTouuToB (PUC. 21, €), MOMy4EeHHble HaMH MPH BO3AEHCTBHH XJIOpaM-
denmkona [6] M UMKIOreKCHMMHIA — HHFHOHTOPA LMTOIIA3MAaTHYECKO# TpaHCasaLuMu [9],
MHYUMPYIOLIMHA anonTo3 B renaTouMTax Kpbicel [7, 12, 20].

Ha npencrapiieHHbIX MHKpoOrpadusx, OTYETIIMBO BHHO, 4TO BO3JEHCTBHE XJIOpam-
(ennkona, ZnCly 1 3THAKMH GPOMHAA, OTBETCTBEHHbIX 32 MOAABICHHE PA3IMUHbIX (PYHK-
UM MUTOXOHIPMI (TpaHCHALMA, ABIXaHHE M pEIUIMKALMA) 3HAYWTENbHO HapyllaeT
HOpMaJibHYIO 1M (epeHLIMPOBKY renaTtouuToB. XoTs AeCTPyKTHBHbIe renatouutsi I, 11 1
Il rpynn, no yabTpacTpyKTypHbIM OCOOEHHOCTAM OTIIMHAOTCA Kak Mesxay co0OM, Tak 1
OT MHTaKTHBIX, AMddepeHurpoBaHHbIX rematouutoB (puc. la,6,r, a; puc. 2B, 1, e€),
OJIHAaKO, BO BCEX M3YYEHHBIX CJIy4asX B rernaTOUMTaX MPH HAIHYHH KBAa3MMHTAKTHOIO
anpa, HabnoaaeTcs Aerpanalns MUTOXOHAPHH M pelyKuus MeMOPaHHbIX KOMILIEKCOB
(rpay/IspHOHM M arpaHy/IApHOH SHJOMIa3MaTHYECKHX ceTeidl M annaparta [onbaku).
Hcxoas M3 3TOro MOJKHO MOJIaraTh, YTO CYLIECTBYET ONPENEEHHAs NMPUUMHHO-CIIENCT-
BEHHAs CBSI3b KAaK My AMCOYHKUHEH MHUTOXOHIAPHH M pelyKuuei sHaomemOpaH, a
0TCIOZIa M HApyLIEHHEM KJIETOYHON A1 depeHUMPOBKH, Tak U AMCHYHKLMEH MHTOXOH-
Jipuii ¥ nojasneHyHeM anonTo3a. Ha ocHOBaHMM 3TOro, Mbl MojiaraeM, 4To JUisl 3amycka
anonTo3a B KJIETKE OCHOBOMOJIAraloIMM MPU3HAKOM B MOMEHT MPOXOXK/IEHHS anonTos-
HOTO CHrHajla SBJISIETCS HaIMYMe B KJIETKAX HEKOTOPOro YMC/IA MHTAKTHBIX MHTOXOHPHIA.
Hanuuue 310pOBBIX MHTOXOHApPHH HEOOXOAMMO JUIS 3amycKa aronTo3a, MOCKOJIbKY
JIerpaMpOBaHHbIE MHTOXOHJPHH HE MOTYT B TMOJIHOM Mepe COAepXkaTh H M3 HX Mek-
MeOpaHHOrO MPOCTPAHCTBA M MATPUKCA HE MOTYT BBICBOOOXKZATHCS B LIMTOIUIA3MY
NOTEHLUHANIbHO Bpe/HbIe, JieTalbHble BeliecTBa, Takue kak AIF (Apoptosis Inducing
Factor) 1 EndoG (endonuclease G), koTopble, TpaHCIOUMPYSCh K SApY, MOIIH Obi
BbI3bIBATH HYK/I€OCOMHYIO (parmentaumio JIHK win Takue, KOTOpble B KOMIUIEKCE C
uurozonbhbiM Genkom APAF-1, ATP u kacmasel-9, Mornu Obl 3amycTHTb Kackaza
peaKuMii, HHAYUMPYIOLIHI Kacna3-3aBUCHMBIH WM Kacra3-He3aBUCHMbIH amonTossl [10,
11, 21]. TlpeanonoxxeHne O TOM, YTO aroNTO3 3aMyCKAeTCs B KJIETKAX, COMEP)KalMX
MHTaKTHbIE MHTOXOH/IPHH, HAMH GbLJIO BHIEPBbIE BHICKA3aHO MPH M3Y4YEHHH TKaHH MeueHH
B YC/IOBHSX KOMIUIEKCHOrO BO3JEHCTBHs XJopamdeHukona v uukiorekcumaa [7]. B
OMNpe/Ie/IeHHON CTENeHH, Hallle NPE/rNosIoKeHHe TNoIepKuBaeTca NaHHbIMU Keppa u zip.
[16] — OCHOBOMOJIOKHUKOB aroONTO3a, COMIACHO KOTOPBIM B anoONTO3HBIX KIETKAX
MHTOXOH/IPHH, B OTJIMYHE OT NAPYIHX OpraHesll, COXPaHSIOT HAaTHBHYIO CTpykTypy. Ha
pHc. 2¢ MpeACTaBlieH HMHAYLMPOBAHHbIA LIMKJIONeKCHMHIOM aroNTO3HbIH IenaToLuT,
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COZIepIKALIHi MHTOXOHIPHH C KPHCTaMH, arTJIlOTHHHPOBAHHbIE PHGOCOMBI Ha LIUCTEPHAX
SHJIOMIA3MATHYECKOH CETH — PaHHHIi PU3HAK aMoNTo3a, YCTAHOBNEHHbIH Hamu [5, 20] i
ANpO HA HAYAILHOM CTaAMK MapruHauuu [16].

Crenyer OTMETHTB, UTO B OT/IHYME OT NPOBEAEHHOTO HAMH KCTIEPUMEHT, T/e UMeeT
MECTO TOTajlbHas AMC(YHKUMS MHTOXOH/IPHH, B YC/IOBHSIX HOPMATBHOIO METab0ONH3MA
AnddepeHUMpOBaHHas KIeTKa BCEr/la CONEPIKHT ONpeIe/IeHHbIN NMPOLEHT Kak NeCTpyK-
THBHBIX, TaK W HHTAaKTHbIX MHTOXOH/JpPHH, KOTOpble MOIYT PErylMpoBaTh B KJETKE
anonTo3. OBuIEeH3BECTHO, YTO OZHOM M3 TPHYMH aroNTO3a ABNAETCS CTAPEHMe KIETKH,
KOTOpO€, Kak MpaBWJIO, CBA3aHO C Hapy BbIpabarbl OH MHMTOXOHAPHSMH
SHEPronpojlyKUMH. OTH HapylIeHHs BbI3BAHBI PATMUHBIMH TOUEUHBIMH MyTALMAMHU
mostekyst MT/THK, 1aGubHbIX K pasiu4HbIM 9K30TeHHBIM BO3AEHCTBUAM. EcTh nanmble,
COrIaCHO KOTOPBIM B IeTEpOIUIa3MEHHbIX KIeTkaX (KJIETKH, KOTOpble CONEpIar cMech
MHTOXOH/IPHii C MYTaHTHbIMH M HOpMantbHbiMK JTHK), yposenb Mytaumn mTJIHK mosker
GObITh OUeHb BHICOKHM (0k0N0 90%), HO /LTSl TIO/UIEPIKAHHS B KITETKAX KBa3WHOPMAaJIbHOTO
MHTOXOHIPHANILHOTO TMOTOKA OKHCIMTENBbHOrO (ochopunupoBanus u cuutesa ATD,
nocrarouro 10% nopmanboii MT/IHK; Hibke 5TOro mopora MHTOXOHAPHATbHbIH fe-
(HUHT MOsKeT dKenpeccHpoBaThb 3aboneBanue Kkietku [19]. Moxto nojararth, 4To Takoe
e KonuuecTBo 310poBbiX MTIHK nocTaTouHo u a1s perynsumu B KieTke anonrosa, u
COOTBETCTBEHO, KBA3HHOPMAJILHOTO (hYHKUMOHMPOBaHHS AM(depEeHLIMPOBAHHON KIETKH.

Takum 06pazom, AMCHYHKLMA MUTOXOHAPHIA, BLI3BAHHAS MOJABIEHHEM JBIXATENbHOI
uenu 1 peruinkaiuu JIHK MUTOXOHAPUH, MHIHOMPYET B TKaHH MeYeHu 3amyck anontosa
¥ HapywaeT Au(QepeHLMPOBKY reNaTOUHTOB, B KOTOPbIX MPH HATHYHH KBA3HHOPMAb-
HOTO $/1pa, HMEET MECTO JIe30praHHM3aLus BCeX OpraHes uuToniasmsl. [peanonaraercs,
TO amnonTo3 MOXeT ObiTh 3amylieH JMiIb B KIETKAX, COAEPKALMX ONpeaeeHHbli
TPOLICHT HHTAKTHBIX MUTOXOHJPHH, MOCKOJIbKY UMEIOLIMECS B LIMTOMUIA3ME [erpaaupo-
BaHHbIC MUTOXOH/IPUH HE B COCTOSIHHHM COAEPIKATh M BLICBOGOXKATL M3 CBOETO MaTpHKCa
M MeXMeMOPaHHOro MpOCTPAHCTBA JIETANbHbIE BELECTBA, KOTOPbIE BMECTE C LIMTO-
30JIbHBIMH GeTkaMu MOTITH 6bl y4acTBOBATh B KacKa/ie Peakiuuii, 3aIyCKaloLHX aronTos.
B ycnoBusx cTpyKTypHO-(yHKIHOHAIBHOTO pasobLueHus Apa i LUTOMIA3MbI, BbI3BaH-
HOTO JMCQYHKLMEH MHTOXOHMPHH, KJIeTKa BbIHYKIEHa BbIGHpATh aJIbTEpHATHBHbIH
AuddepeHtMpoBouHbIi myTh. B ciyuae BosaeiicTaus ZnCly+ renatokromus, renatoiu
CHHTE3HPYET KOJUIareHOBble (MOPHIIBI — OpraHeisl, mpucyume ¢uépobnacram. B
clyyae BO3NEHCTBHA STHANA GPOMHUIA, TENaTOUNT NPH HANMYMH KBA3HUHTAKTHOrO sipa
M LMTOMIA3Mbl, COJAEPXKAlIeH AErpaiHpOBaHHbIE MHMTOXOHAPUM M MOS JENOHMPO-
BAaHHOrO TIJIMKOr€Ha, MOXKET MepedTH Ha aHadpobHOE AbIXaHMEe W BIIOCHEACTBUM
nenutbes. Takum 06pazoM, AMChYHKUMS MUTOXOHAPME HapyluaeT Ki1eTouHyio aude-
PEHLMPOBKY, MOAAB/ISET aNoNTO3 U CIOCOOCTBYET Pa3BUTHIO NATOJOTHIA.
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THE MITOCHONDRIAL DYSFUNCTION DISTURBS CELL
DIFFERENTIATION AND SUPPRESSES APOPTOSIS

E.L. Mikadze, M.N. Berulava, T.G. Mamatsashvili
1. Javakhishvili Tbilisi State University

SUMMARY

We studied the changes in rat hepatocytes ultrastructure under the suppression of respiratory
chain and the replication of mitochondrial DNA, caused by the impact of zinc chloride and
ethidium bromide, respectively. It was established that the mitochondrial dysfunction caused by
these stimuli suppresses the induction of the apoptosis and disturbs the differentiation of
hepatocytes in which all the cytoplasmic organelles are disorganized under the quasinormal
morphology of the nucleus. It is supposed that the apoptosis can be triggered only in cells,
containing a certain percentage of intact mitochondria, as the degraded mitochondria present in the
cytoplasm are not able to contain and release from their matrix and intermembranous space the
lethal matters that can participate along with cytosolic proteins in the reaction cascade, triggering
the apoptosis. Under the conditions of structural-functional uncoupling of the nucleus and the
cytoplasm, caused by the mitochondrial dysfunction, the cell is forced to choose the alternative
differentiation path. In case of ZnCl, impact + hepatectomy the hepatocyte synthesizes collagen
fibrils — organelles specific for the fibroblasts, whereas in case of ethidium bromide in the
presence of the quasi-intact nucleus, destructive mitochondria and large amounts of the deposited
glycogene, hepatocyte can move to anaerobic respiration and consequently mitose. Thus, the
mitochondrial dysfunction disturbs cell differentiation, suppresses the apoptosis and is conducive
to the development of cellular pathologies.
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Usydeno Biamsinme ramma-oGiydenusi Ha JeieHHe KIETOK B KPacHOM KOCTHOM Mo3re,
p e PP 4acToTy Xp IX PP B 3apO/ibllleBbIe KJETKH, a
TaKke JGGPEKT Ha ITH npouecchbl BereTATHBHBIX GuokommiekcoB, Takux kak Achillea
nobilis, skcrpakrel Crocus sativus ¥ Ammonium rutinate. YcranoBieHo, 4To GHOKOM-
TL1eKChI, 0c0GeHHO ¢ 3KeTpaKkToM Crocus sativus, CHHAAET MyTarenHoe aeficTBHe obayuenns
!l BMECTE ¢ TeM BOCCTAHAB/IHBAET NMPOLECC NE/EHHs KJETOK, yMeHblIaeT CTPYKTYpHble
NOBPEKAEHHS H KOJIHYECTBO HEHOPMAJILHBIX CIEPMATO30HI0B.

Kaiouesble coBa: pamnaumontoe o6nyuenne, UMTOTEHETHKA, XPOMOCOMbI, PAaCTHTEIbHbIE
OHOKOMIIEKCBI

Bo3MOXKHOCTb yMeHbLIeHHS pagHalHOHHOrO NOPaXEHHs M NPODUIAKTHYECKOE MPH-
MEHCHHE paZMO3ALLMTHBIX BEILECTB B HACTOALIEE BPEMs MMEET GOJbLIOE MpaKTHYECKoe
3Ha'CHUE, TaK KaK BCE aKTyaslbHEH CTAHOBATCS BOMPOCHI JUIMTENLHOIO BO3AEHCTBUS Ha
BCE JKMBOE PAs/IMYHBIX BUIIOB PaiHALIMK, B TOM YHCIie W pu paboTe B KocMoce.

MuTeHcHBHBIM nouckam PanHONPOTEKTOPOB HOBOTO THMA, CMOCOGHBIX YMEHbLIATH
TCHETHYECKHE NOCACACTBHS UIMTEIbHOTO 0011yUeHHsl, CIOCOBCTBYET yBenHYeHne Npou3-
BOACTBA XHMHUECKMX BELUECTB, TEXHOTEHHbIE aBAPHH, PAAMOAKTHBHOE 3arps3HEHHE
N104B, NOBbILLEHHE yILTPadHONETOBOrO (hOHA, a Takke KOMOHHALIMM ITHX thakropos.

K Hactosiemy BpemeHu npoBepeHbl paaMo3alUTHBIE CBOHCTBA ThicAY XMMHUYECKHX
COCIMHEHHH W TOJNBKO HECKONBKO IECATKOB M3 HHX OKa3auCh I ekTHBHBIMU B
npodunaKTHKe JlyueBoi GonesHu W cranm (apmaxoneiinsiMu npenaparamu. Creayer
OTMETHTb, 4YTO W3 BCEro apceHala XMMHMYECKHX 3alUMTHBIX CPEICTB MOAABAAIOLICE
GOMbUIMHCTBO AGHCTBYET TOMLKO MPH YC/IOBHH, €C/IH MX BBOAST J10 Hayana olbsyyeHus
HIH B NIPOLECCE €ro, M HE OKA3bIBAIOT MONOKHTENLHOrO dd(eKTa, MPU BBEACHHH HX
nocnie Bo3eHCTBUS paanaumu [4, 12].
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OCHOBHBIMH TPeGOBaHUAMH K BEILECTBAM, MOBBILIAIOLMM CTOHKOCTb OPraHu3Ma K
00/Iy4eHHIO, TO €CTh MOBBILIAIOLIMM €r0 PaAHOPE3HCTEHTHOCTb, ABMSIOTCS d(DEKTHB-
HOCTb M HETOKCMYHOCTb THX BEILECTB MPH JUTUTENLHOM NPUMEHEHHH.

B nocnestee Bpems MOBBICH/ICA MHTEPEC K 3ALUMTHOMY AEHCTBHIO Mpenapatos us
pacTenuii. ITo 06YC/IOBNEHO Majlol TOKCHYHOCTBIO PacTHTENbHBIX BEIIECTB, CMOCO6-
HOCTBIO aKTHBM3MPOBATh METabO/IMYECKHE MPOLIECCHI B OPraHU3ME M BO3MOXHOCTBIO HX
NPUMEHEHHUS B KauecTBE JICKAPCTBEHHBIX CPEACTB MIM MHILEBBIX N0GaBOK. AHTHMY-
TareHHas W paJMO3alUMTHAs aKTUBHOCTb TaKMX MPENapaToB OOBACHIETCS comepKaHHeM
BHTAMHHOB, MMIMEHTOB, KyMapUHOB, MOMHU(EHONBHOTO KOMIUIEKCa, (1aBOHOM/IOB, Tep-
TMIEHOBBIX CAMOHMHOB, JIAKTOHOB M ApYrux BewecT. CBOMCTBAMH pPaaHONPOTEKTOPOB
06N1afatoT: pyTHH (COAEPXKHMTCA B CHapiKe, JIMCTHAX IBKAIMNTA M FPEUMXH, JMCTHAX H
LBETKOB cO(OpbI ANOHCKOM), KBepUETHH (GbUT BbIAENEH M3 YEPHOH CMOPOIMHBI), GHOTHH —
OYeHb pacnpocTpaHeHHOE B NPUPOJE BeWecTBO. JIeHCTBHE HX OCHOBAHO HA YKperieHUH
CTEHOK KPOBEHOCHBIX COCYZIOB, Ha CMOCOGHOCTH yJyyluaTh yCBOSeMOCTh BUTamuHa C 1
CHWKEHHH runepyHKUNH LLHTOBHAHOMN JKene3bl.

MATEPUAJI U METOJbI

Marepuanom [ns BbISBIEHHS TPOTHBONYYEBOTO JEHCTBUA SKCTPAKTOB pacTeHwuii
Achillea nobilis L. (Teicauennctruk Gnaropoanbtit), Crocus sativus L. (wadpan noces-
HOIf) ¥ aMMOHUEBO# CONM PyTHHa, MOJTy4eHHOM 13 SKcTpakTa Sophora japonica (codopbi
AMOHCKOMH), noctyxuiu Genbie Kpbichl MHUM Wistar cpeanum Becom 100-120 r.

Tabnnua |

BH}IbI BO3JefiCTBHA H XapaKTepHCTHKA HCCJIEJ0BAHHOIO marepHaja

Koauuecrso . Koaunuecro Kommuecrso
Bia _— . POCMOTPEHHBIX MPOCMOTPEHHBIX
KpbiC MHTOTHYECKHX TMOJIOBBIX KJIETOK H

KJIeTOK CMepMaTo30Ma10B
Konrpons 13+19 350 100
O6nyuenne n030ii B 3 I'p 248 560 250
O6nyuenne 1030ii B SI'p 243 580 350
OkerpakT Achillea nobilis 13 550 247
DkerpakT Crocus sativus 18 400 260
AMMOHHEBas COJb PyTHHA 18 550 303
Achillea nobilis + 3 I'p 33 500 222
Crocus sativus + 3 I'p 243 748 303
AMMOHHeBas contb pyTuHa + 3 I'p 248 483 417
Achillea nobilis + 5 I'p 18 604 321
l Crocus sativus + 5 I'p 18 505 460
\ AMMOHHeBas costb pyTHHa +5 I'p 18 589 513
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B onbitax yuacrsosano 19 sxusotheix (1 9, 18 &), KOTOPbIM 3a 2 yaca J10 06ydeHus
BHYTPHOPIOLIMHHO BBO/IMJIM SKCTPAKThI BbILLIEYKA3aHHBIX BELIECTB W PyTHHAT aMMOHHUS B
KOHUeHTpauuk 50 mr/kr. OByueHne NpOBOAMIOCH OHOKPATHO 103aMH B 3 1 5 I'p nay-
obnyaioweit ycranoske “Pxynn-20000” npu cpeaHeif MOLHOCTH 103bI H3JIyYeHH!s
MD = 1,252 pan/cek (Ta6n. 1)

3aboii KMBOTHBIX OCYLUECTBIIAIM CIYCTA CyTKHM M0CIe o6nyuenns. Yactoty xpomo-
COMHBIX HapyLUCHHH PErHCTPUPOBATM HA MHUTOTHYECKHMX KJIETKAaX KOCTHOrO MO3ra M Ha
NI0/I0BBIX KJIETKAX ceMeHHHKOB. [IpuroTosiienne npenapatoB MeHoTHHECKHX XPOMOCOM
NIpOBOAMIIOCH MO MeToamke Mepeaut [11] u Bunbamca ¢ coasropamu [14]. Ipenaparst
KOCTHOTO Mo3ra nosy4anu no meronuke dopaa u Xameproua [9]. Okpacky npenapatos
nposoannu no Pawka6m, Kprokosoii (8], Camuepy [13], Xayanny, Breky [10]. TTox6op
[IaCTHHOK MIPOBOAMIICA M0 KPUTEPHSM, NPEUIOKEHHBIM BoukoBbiM ¢ coasTopamu [1] 1
3axapoBbim [2].

Jlna ananusa XpoMOCOMHbIX HAGOPOB MCIONB30BAICA Mukpockon “Amplival”. Muk-
pogoTorpaupoBatme oCyLIECTBAAIOCH ABTOMATHUECKO#H ¢otoHacaakoit MF (o6bexTns
*100, okynsp x4,1 Prohectiv). Ha kaxzoe %HBOTHOE npocmatpuBaiock He MeHee 200
MeTaha3HbIX MIACTMHOK KOCTHOTO Mo3ra M 100 MONOBBIX KIETOK Ha pasHbIX CTAUSX
JIeIeHHs.

PE3YJIbTATBI M UX OBCY)XJIEHUE

LuTorenetnyeckuii aHanns Ki1etok KOCTHOro MO3ra M MOJOBBIX KJIETOK y KOH-
TPOJIbHBIX GeNbIX KPbIC He BbISBHJI CTPYKTYPHBIX HapyuieHHH XpomocoM. Yactora abep-
paunit cocrasuna 0,57 % u 6,0 %, cooTBEeTCTBEHHO. DTO GbLTU B OCHOBHOM KOJIMYEC-
TBCHHBIC HAPYIICHHS, TAKHE KaK MOJHUILIOWIHBIE U AHCYTUIOMIHbIE MIACTHHKH (pHC. 1).

Puc. 1. a) nonunnonauas MuTO(a3Has niacTuHKa 2n = 48; 6) aHeyIIonaHas MeradasHas
n1acTuHKa 2n = 43

Beezenue skcrpaktos pactennii Achillea nobilis, Crocus sativus u aMMoHHeBO# conH
PYTHHA HE OTPa3MJIOCh HA BE/IMYMHE CTIOHTAHHBIX MyTauuii (Tabu. 2).
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Tabnuua 2
Bansinne sxerpakra Achillea nobilis na wacrory xp 1x abepy i
B KJIETKAX KOCTHOI0 M03ra GeJibIX Kpbic
Koa-Bo Koa-Bo Moan- Aney- Crpykryp- % |
Bapuautsl MeTadas | MeTaas | NIOMIHbIE | TUIOHAHBIE | Hble HAPY- | Hapy-
(Bcero) 2n =42 | metadasbl | meradasb weHus meHmii
Kourpons 350 348 1 1 (n>42) - 0,57
Jlo3a o6my4eHus 6 (n>42)
3Tp 560 539 5 2(n<42) 8 3,75
Jlo3a o6nyuenns 9 (n>42)
o 580 16 3(n<42) 21 8,44
DKCTpakT
Achillea nobilis 220 2 3i(ns42) - 090
Okerpakt Achillea 3 (n>42)
nobilis + 3 Tp 200 a7 2 1(n<42) U 2,60
Oxerpakr Achillea 5 (n>42)
nobilis +5 T'p 04 3 1 10 (n < 42) - =

Octpoe o6nyuenue 1030 B 3 I'p NpUBOAMIO K 3aMETHOMY YFHETEHHIO KJIETOUYHOrO
JeNleHns.  YBEIMYMBATIOCh YHCIIO XPOMOCOMHBIX abeppaluii 3a CUeT CTPYKTYpHbIX
HapyleHuH (aeneuni, GpparMenTos, HHBEPCHIA) 10 3,75 %. Y XKMBOTHBIX, MOJTYUHBIIMX
n03y B 5 I'p NpH OHOKpaTHOM O6/ly4eHMH, HaCTOTa XPOMOCOMHBIX HApYUIEHHIT BO3-
pacrana 10 8,44 %. IIpu 5ToM Hab/II0ANI0Ch PE3KOE YBENHUEHHE KOIbLEBBIX XPOMOCOM,
JMLEHTPHUKOB, OJMHOYHBIX (DPArMEHTOB B MHTOTHYECKMX KIETKAX KOCTHOTO MO3ra.
OTMeueHO yBenHUeHHe MONHIUIOUHBIX W aHEYTUIOMHBIX MeHOTHUECKHX MIACTHHOK Ha

cranuu avakuHes-metadasa I, meradasa Il (puc. 2).
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Puc.2. a) 1.
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a

JMUEHTPHUK, 2. KONbLEBas XpoMocoma, 3. (parmeHTsl Xpomocom; 6) I.

HOpMaJibHasi Xp

2. MHBEpTHD

Xpomocoma

UKcnI0 aHOMATTBHBIX 110 (hopMe M pasMepaM CrIepMaTO30MI0B PE3KO BO3PACTANO (puc. 4).
Kak TNpaBWJIO, YrHETEHUE KJIETOYHOrO NEJEHHUS SABJISETCS pe3yabTaTtoM BO3/IEHCTBHS
ManblX 103 U3Iy4YECHHUS. € YBEJIHYEHHEM [103bI uznyqeﬂuﬁ BCe OoJbllee uMCIo KJIE€TOK
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TepAeT CrOCOGHOCTL K JIENIEHHIO MM 10 KpaiiHe Mepe y HMX MpEeKpaliaeTcs NpoLece
ACICHHUS, YTO TPHUBOAMT K MOSBJIECHHIO MOJMIUVIOMAHBIX KieTok. [lonydeHHble Hamu
pesyJIbTaThl NOATBEPXKAAIOT 3T0. Tak, y HUBOTHBIX, 0G/yueHHbIX 1030# B 5 I'p, pesko
YBEJIMYHMBAJIOCH YMCIIO TETPOTUIOMAHBIX H OKTOTUIOWHBIX KJIETOK.

SO S 3

™\

I~ ~
S

AQHOMaJIbHblE CrepMarto3ouasl; B) 1. crepma-
TO30MA € JBYMS TOJIOBKAMH. 2. HOPMaJlbHblii
CMepMaTo30Ma

\ B Puc.3. a) HopmanbHbIi crepmatosons; 06)

1

LiuToreneTnyeckuii aHaIM3 JKHBOTHBIX, MOyYHBLIMX JI0 06/yueHus skcTpakT Achillea
nobilis, nokasas, 4To NpH OXHOKPATHOM BBEJEHUH 3TOTO BELIECTBA JIOJIS XPOMOCOMHBIX
HapyLeHui nocturana 2,6%. He GbL10 OTMEUEHO YrHETeHHs KIETOMHOTO JiesieHHs (a6, 2).

AHaJIOrH4HbIE Pe3yNbTaThl HAGMIONANMCH W B OMBITAX, [/€ XKMBOTHbIE 10 OG/TyUeH s
nosty4ann sketpakt Crocus sativus M pyTHHaT aMMOHMA. UMCIO XPOMOCOMHBIX abep-
pauwuii 66110 2,4 % u 2,9 %, cooTBETCTBEHHO. BBe/IeHHe ITHX BEILECTB CMSArYalo AeiicT-
BHE MOHM3MPYIOLUETO W3Nyyenus. Jlenenue keTok npoxoanno 6e3 yruerenus. OnHako,
TPOLEHT CTPYKTYPHBIX HApYLUEHWH XPOMOCOM Oblsl BbILLE, YeM B KOHTPOJIbHBIX OMbITAX
H HUJKE, YEM B OMbITAX C OCTPbIM 06yyeHHeM (Tabu. 3).

Kak BuaHo w3 TaGnuusl 4, HanGONbLIMA MPOLEHT HapyLieHHMH OTMeuancs npw
00/1y4eHHH JKUBOTHBIX 11030# B 5 I'p — 22%. BBeaeHHe BbilueyKa3aHHBIX SKCTPAKTOB
CHWXKAJIO MYTaUMOHHbIH dhdekT paauaumu (tabn. 4 u 5). OmHako, MoJOBblE KIETKH
OKa3a/IMCh HAMHOTO YyBCTBUTE/IbHEE KJIETOK KOCTHOTO MO3ra MoyYTH B 2,5 pa3a. 3aMeTHO
BO3PACTAJIO YMCJIO CEPMATOLMTOB C MPU3HAKAMH JEreHepauuii B NaxvTeHe, MOBbi-
lanack 4acToTa HapylIeHHs KOHblorauuu Mexay —X u —Y xpomocomamu. OTMeuanoch
YBE/IHYCHHE TMOJIMIUIOMAHBIX M aHEYTUIOWIHBIX MEHOTHYECKHX IUIACTMHOK Ha CTajuH
Auakuues-metadasa I, meradasa II (puc. 4).
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Tabnunua 3

Bansinue sxerpakra Crocus sativus m aMMonHeBoii cosin pyTHHA

HA YaCTOTY Xp BIX PP il B KJIETKaX KOCTHOrO Mo3ra
Koa-o Koa-Bo Moau- Aney- Crpykryp- %
Bapuautbt MeTaas | mMeradas | nuOMAHbIE | MJOMAHbE | HBIe HADY- | Hapy-
(Bcero) 2n=42 | meradasbl | meradasbt meHust meHuii
3KFTpaKT Crocus 400 348 2 1(n>42) R 0.75
sativus -
Okerpaxt Crocus 2(n>42)
sativus +3 [p 748 757 5 5 (n<42) 6 2,41
Okerpaxkt Crocus 5(n>42)
sativus +5 [p 543 505 10 7(n<42) 16 6,99
PyTuHar =
aMMOHHs =20 24> e 3(n<42) ° 0.0
PyTunar -
ammonus + 3 I'p 483 469 4 3(n<42) 7 %30
Pyrunar 2(n>42)
ammonis + 5 Tp 589 551 12 8 (n<42) 25 7,98

AHajlu3 MONOBBIX KJIETOK HAa Pa3sHbIX CTAAMAX CMIEPMATOreHe3a MoKa3an 3HAUNTE/Ih-
HYIO YYBCTBHTEJILHOCTb HX K ISHCTBHIO OCTPOro 06TydeH .

Bausinne sxcrpakra Achillea nobilis
HA YACTOTY XPOMOCOMHbIX aGeppauuii B NOIOBBIX KJIETKAX GeIbIX KpPbIC

Tabauua 4

Koau- | Aney- | Moamu- Hapywerime AHoMAaIb- Bcero
KOHBIOrALHH
Bapuautbt YeCcTBO | MJIOMA- | MJIOMA- Hble criep- Hapyue-
mexay -X u -y i
KJIeTOK Hble Hble MAaTO30HMAbI Huii (%)
XpoMocoMamMu
Koutpons 100 | 3 - 2 6,0
Jlo3a obnyuennus 3 I'p 250 8 7 5 18 152
Jlo3a o6nyuenus 5 I'p 350 16 15 12 34 22,0
3KcTPan Achillea 247 4 5 5 12 8.1
nobilis
Oxkerpakt Achillea
nobilis +3 Ip 222 4 9 8 11 14,4
Okctpakr Achillea
nobilis + 5 Tp 321 8 13 16 25 19,3




Tabnuua 5

Bausinne skerpakra Crocus sativus u ammonnesoii con pYTHHA
HAa YacTOTY XpOMOCOMHBIX abeppaunii B M0JI0BbIX KJIeTKax

Konn- | Amney- | Moam- :ﬂp g AHOMAaJIb- Bcero
Bapuantsi 4eCTBO | IUIOHMA- | IUIOMA- OHbIOTAIIN Hble criep- Hapyiue-
mexay -X u-y A
KJIeTOK Hble Hble MaTo30HabI HHi (%)
XpomocomMamu
SK_CTpam- Crocus 260 2 2 1 8 5.9
sativus
Okcerpakr Crocus
Btivus +3Tp 330 T 11 9 15 12,7
Oxkerpakt Crocus
sativus + 5 [p 460 13 20 18 31 16,08
PyTuHat aMmmoHus 303 2 6 5 10 7,59
PyTuHat aMmmoHus +
3Tp 417 17 21 15 28 19,4
?y!f;“"” BMMOMAT: | 555 12 3 26 4 218

r——e— — L

¢ ‘
| L YA
<

Puc. 4. a) Hapylenme koubioraumu Mesxkay —X 1~V Xpomocomamu; 6) NOHIUIONIHas Metacaza Il

Bennunna anomanshbix no gopme u THMEPranjionAHbIX CNePMaTO30MI0B 1OCTHIANA
55,7 % or Beex 3aperucTpUpoBaHHbIX abeppaunid. [TpHunHONM MoKO6HBIX HapyeHH it
MOMKET ABATbCS HEPACXOXKAEHHE XPOMOCOM B MeTadase I.

B Hawmx onbrtax skctpaktsl Achillea nobilis, Crocus sativus u ammonuesas coib
PYTHHA yMCHbLUAIM MyTareHHblii oddext obnyuenns. HauGonee monomkuTeNbHbIM
MPOTHBO/Y€BBIM NCHCTBHEM M3 HCTIONB30BAHHBIX GHOKOMILTEKCOB OGNana 9KCTPAKT
Crocus sativus. OH He TO/bKO CIOCOGCTBOBA BOCCTAHOBNEHHIO KJIETOYHOTO JIeJIeHHs, HO
H YMEHbLUAT J10J110 CTPYKTYPHBIX HapyLIEHHA.
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B uenom, No cBOMM LMTOreHETHUECKHM pesy.IbTaTaM MOC/E/ICTRHS PafHaLMK OKa3a-
JIMCh BECHMA CXO/IHBIMH C HMEIOLUMMHCS B JINTEPATyPE CBENCHHAMH 3THX MOCIENCTBHIT Y
PasHbIX BM/IOB Ipbi3yHOB [3, 5, 6, 7]. DTO MOBHIIAET AMArHOCTMHECKOE M MPOrHOC-
THYECKOE 3HaYEHHE Pa3IMUHBIX Pe3yJIbTATOB.

Ha Haw B3rnsp, MCbIThIBaeMble HAMM GHOKOMILIEKCHI MOTYT OKA3aThesi J0BONBHO
NEPCMEKTUBHLIMM B KAYECTBE MPOTHBOMYYEBBIX CPEACTB PACTMTENLHOTO MPOMCXOMK-
Aenust. BosbLuoi MHTEpeC MOTYT NpeaCTaBasTh JaNbHEHIIME HCCIENOBAHUA reHeTHUeC-
KOro 3()peKTa, BBI3bIBAEMOTO XPOHHUECKHM OG/TyHEHHEM, NIPH MHOFOKPATHOM BBECHHH
BbIlIEyKa3aHHBIX OHOKOMILIEKCOB.
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CYTOGENETIC CHANGES IN THE IRRADIATED RATS
UNDER INFLUENCE OF VEGETATIVE BIOCOMPLEXES

A. Rzaev, E.N. Shamilov, A.S. Abdullayev, N.I. K va*, G.N. Kuliyev*,
E.T. Mamedrzaeva*, A.G. Gaziyev**, LV. Azizov**

Institute of Radiation Problems, Azerbaijan NAS, Baku, Azerbaijan; * Institute of Zoology,

Azerbaijan NAS, Baku, Azerbaijan; ** Institute of Physiology, Azerbaijan NAS, Baku,
Azerbaijan

SUMMARY

The influence of gamma irradiation on division of cells in red bone marrow, chromosomal
aberrations, frequency of chromosomal aberrations in germ cells, also influence of vegetative
biocomplexes such as Achillea nobilis, Crocus sativus extracts and ammonium rutinate on these
processes have been studied. The biocomplexes, especially extract of Crocus sativus decreases
mutagen effect of irradiation, at the same time recovers cell fission, reduces structural damages
and quantity of abnormal spermatozoids.
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VERIFYING THE EFFECTS OF CYCLING EXERCISES ON THE
CONCENTRATION OF LDL AND APO PROTEIN IN STUDENTS’ BLOOD

K. Salehzadeh, Z.F. Jafarova, B. Ghorbaniyan
Azarbaijan University, Tabriz, Iran
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The aim of this study was to determine the effects of aerobic cycling with the heart rate of
65-75, in order to verify the amount of lipoprotein and APO protein Al and B, which are one
of the main reasons of cardiovascular disease in men. 30 untrained students, as the subjects
of the test, took part in this study. They were randomly divided in two groups: control and
experimental (15 students in each group). The experimental group received 12 week
treatment (3 sessions in every week) with the heart rate of 65-75 and maximum reservation.
The result of study showed a significant increase in the amount of LDL in experimental
group (pretest 264.15 + 1.8, posttest 270.12 + 2.62 angstrom) (p < 0.001). In return the
amount of LDL in control group remained without changes (pretest 264.28 + 2.2, posttest
264.18 + 3.11 angstrom) (p = 0.725). The amount of APOA-1 in subject of two groups during
12 week, didn't show any meaningful changes (APOA-1 of experimental group in pretest
170.11 4 29.28, posttest 162.24 + 19.62, control group pretest 184,81 + 42.28, posttest 158.32 +
41.22 mg/dl). With regard to the findings of the study, we can say that changes in
cardiovascular disease factors in men, especially the amount of LDL is in such a way that the
risk of infecting is very low in the experimental group. Accordingly, program of riding
exercises under aerobic conditions which was maintained in this study, can be implemented
among youth and adults to prevent cardiovascular disease.

Key words: cardiovascular disease, concentration of LDL, cycling exercises, APO protein

Nowadays researchers focus on the results of quantitative and qualitative effects of
cardiovascular disease factors, in spite of recognizing the cardiovascular disease factors
as the goal of researches [9, 24]. In this way, one of the main and important factors,
which attract the researchers is the concentration of LDL [2, 3, 8]. From the view point of
density, size and composition, LDL have different characteristic and are heterogenic [14,
15, 18, 25]. Different kinds of LDL classified in three main groups: one, which has
greater size (A), second, which has smaller size but higher density (B), and the third kind,
which is between A and B, has bigger size then B but smaller than A [13]. (B)-kinds
lipoprotein are dangerous and endanger people to cardiovascular disease [17, 18]. LDL
with high density consist a lot of pro-oxidant and has more capacity for oxidation because
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of losing potential antioxidant [6]. The LDL attached to their special receptor can be
oxidizing by oxidizer materials, macrophages, and smooth cells of peripheral vessels wall
[4, 20, 27]. This leads to producing of foam cells which are the main factor of fats layer
construction, and finally forms atheroma. Searching the effects of long-term exercises on
the mass of LDL and the amount of its oxidation, is the interesting subject of study. In
this case, results of most studies show increase in the size of LDL and accordingly
decrease of oxidation by aerobic exercises [23, 29]. Among them, we can refer to the
findings of Helaine, Vassankari; Queseda and Halle [12, 22]. They believe that aerobic
exercises decrease the oxidation of LDL and increase its size. This reduces the risk of
cardiovascular disease. When the size and diameter of LDL reduce, its penetration
capacity to endothelium, which causes atheroma, also reduces. We also studied the effects

of 12 week selected exercises in young men with the heart rate of 65-75 on the
concentration of LDL.

MATERIAL AND METHODS

The necessary data in this study gathered by 30 male students which selected physical
exercises unit 1 and 2. Students were divided into two random groups: experimental and
control group. Experimental group consisted of 15 subjects with the average age of 20 +
2, and control group consisted of 15 subjects with the average age of 20 = 1/5. Its worth
to say, subjects received no training and had no experience in sport. Because of this, for
homologizing the subjects of two groups needed data gathered through different surveys
like “health state self-assessment”, “recording 3 days diet” and “contributing in exer-
cises”. Due to cardiovascular problems, 5 students were eliminated from the study. Total
number of subjects was 35; among them just 30 participate in test. All details about
subjects are shown in table 1.

Table 1
Physical characteristic of subjects in pretest and posttest
Variables Experimental group Control group 1
Pretest Posttest Pretest Posttest

Age, year 20.00 +2.00 20.00 + 2.00 20.00 + 1.50 20.00 + 1.50
Height, cm 175.23 £2.50 175.23 £2.50 173.30 £4.10 173.30 £4.10
Weight, kg 71.40 +£5.25 70.65 +3.25 72.40 +7.50 73.20 + 8.30
Fat percentile 16.70 + 3.42 16.51 +£2.25 16.90 +3.71 16.80 = 3.50
Body mass index, kg | 26.53 +3.63 24.75+3.33 26.59+4.01 26.52+3.38
Fatless mass, kg 57.60 = 2.04 57.48+3.01 58.39+4.16 59.29+3.18
Fat mass, kg 13.80+3.12 13.17 +£2.40 14.02+3.28 1391 +3.19

Values are mean + SD



Table 2

Diet parameters and physiological characteristics of test in both groups

Variables Experimental group Control group

Calorie cost, kcal 3008 +418 3502 +212 3120+ 314 3216+ 290
Carbohydrate cost, g/day 361 65 405+ 51 371 +68 386+ 51
Fat cost, g/day 165.00 £21.60| 176.00 +25.41 169.00 + 51.80 172.00 + 25.41
Protein cost, g/day 105.00 +26.80| 112.00 +25.20 108.00 + 12.15 110.00 + 10.15
VO, max , mI/kg/min 39.61 + 025 40.01£0.21 39.65+0.40 39.85+0.21
;y;‘:l? blood pressure,| 15 414125 | 12.01+0.90 1230+ 0.27 12,12+ 034
,3?::3:? :;":g 845+ 1.16 | 7.97+085 835+ 1.07 830+ 125
Heart rate at rest 79.60 +4.70 70.15+3.80 79.52 + 6.20 78.10 + 5.20

Values are mean + SD

For calculating of systolic and diastole blood pressure mechanical stethoscope (made
in Japan), and for heart rate at rest — sphygmomanometer were used [16]. For calculating
the received calorie and diet components such as carbohydrate, fat and protein, caloric
calculating table of Iran Nourishment Institute has been used (30). For calculating vO, pax,
we used fax sub-maximal protocol [28]. For calculating mass of fat and fatless, Yagami
Japanese fat indicator was used. For measuring of weight we used scale of balance and
for height — scale of height indicator model Seca [16]. In the first process, a blood sample
of 10 cc was withdrawn from left hand of subjects in pretest and posttest by sterile pipe
which contained anti-coagulant. It should be reminded that blood sample withdrawing in
posttest happened two days after fulfilment of last exercises.

Cycling aerobic exercises performed for 12 weeks (3 sessions per week with at least
45 min. on every session), about 15 min, subjects familiarized themselves with
habituation trials, including running, limbering and stretching. The 30 min aerobic
cycling exercises (with 65-75% max heart rate) performed around the college cycling
square (covered by asphalt). Above-mentioned exercises were implemented in second
semester, on even days at 5:30 pm, heart rate at rest state and max heart rate reservation
was monitored continuously. Delta heart rate 75% calculated according to Karvonen
model and submitted to subjects. Exercise intensity were monitored and recorded
accurately [11]. Blood parameters, which consist of LDL, APO A-1&APO B
concentration, were measured by immunonephlometry and electrophoreses (with grade of
2-16% polyacrilanamid) [7].

Statistical analysis
For statistical analysis of results received in experimental and control group, one-way
MANOVA was used. All data calculated on (a = 0.05) level of significance.
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RESULTS

The results of study (see table 3), manifest that number of LDL changes under aerobic
cycling exercises (p < 0.001), on the other hand, the results show that number of LDL
among subjects of control group, after 12 weeks, didn’t change significantly. Comparing
the variables of posttest and pretest (d) indicates significant differences between the
results of experimental and control group (p < 0.001).

Table 3
Comparison of the LDL values on posttest and pretest
Process Experimental group Control group
Pretest 235.60 +2.65 * 234.5+42
Posttest 241.15+3.5 ** 234.09
d 555 -0.41

Values are mean+ SD; * significant differences with a=0.01; ** significant differences with
a=10.001

Results of data indicates no significant change in number of APO A-1, during 12
weeks of exercises (see. table 4).on the other hand, our findings show significant decrease
in the number of APO A-1 which is not meaningful (p = 0.94). Comparison of different
amount of (d) in two groups shows no meaningful difference in this case (p=0.19).

Table 4
Comparison of APO A-1 concentration (mg/dl)
on pretest and posttest in experimental and control group

Process Experimental group Control group
Pretest 173.52 +30.68 * 170.42 + 42.62 **
Posttest 164.02 +28.2 144.71 £ 32.52
d 9.5 2571

Values are mean+ SD; * significant differences with a=0.01; ** significant differences with
a=0.001

As its shown in table 5 the number of APO B in experimental and control group has
changed during 12 weeks aerobic cycling exercises, but with considering of p=0.37, its
claimed that the changes aren’t meaningful. With regard to the above mentioned findings,
we can say that number of APO B in control group after 12 weeks, remained without
change. Whereas comparison of APO B numbers in pretest and posttest, show that the
amount of (d) in experimental group decreased significantly, while d in control group
doesn't show any significant differences.




Comparison of APO B concentration (mg/dl)
on pretest and posttest in experimental and control group

Table 5

Process Experimental group Control group
Pretest 101.37 + 30.62 106.67 +26.71
Posttest 94.82 + 28.81 104.95 +26.08
d 6.55 1.72

Values are mean + SD; * significant differences with a=0.01; ** significant differences with
a=0.001

The information obtained from the ratio of APO B to APO A-1 indicates that 12 week
cycling exercises has no significant effect on its decreasing (p = 0,076) in experimental
group. The number of APO B increased in comparison to the number of APO A-1, but
this change was not significant (p = 0.088). This comparison in posttest shows a
significant difference (p < 0.02, see table 6).

Table 6
Comparison of APO B increased in APO A-1
Process APO B to APO Al Control
Pretest 0.584 0.625
@35! 0.578 * 0,725 %+

Values are mean+ SD; *significant differences with a=0.01; ** significant differences with
a=0.001

DISCUSSION

Evaluation of the concentration of LDL in experimental group which implemented 12
weeks aerobic cycling exercises with 65-75 percent of max HR, shows significant
increase in number of LDL (p < 0.001), but changes in LDL number in control group is
indefinable. Note, that low density lipoprotein, has heterogenic characteristic and is not
homogeneous. Different researches show that high density LDL and low atherogen have
anti atherogenic qualification and prevent from cardiovascular disease [29-26]. Findings
of current study, also is in good agreement with the findings of previous researchers like
Heline [1], Queseda [22] and Halle [12]. LDL oxidation decrease and its diameter
increase after aerobic exercises are not relevant yet. But it can be said that with increase
in physical exercises, oxygen cost in muscles also increase. Hence, atherogenic
characteristics of LDL decrease. Another point that’s noteworthy to say with regard to
increase in LDL number after aerobic exercises is that hepatic lipase enzyme, with an
increase in its action, increase oxidation of LDL and produce atherogeny state. But LCAT
enzyme acts inversely and prevents from LDL oxidation. with regard to the fact that
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during aerobic exercises, LCAT enzyme activity increase and accordingly, hepatic lipase
decrease, so LDL oxidation decrease and prevented from producing high density and low
diameter LDL.

Our findings concerning the effects of aerobic cycling exercises with 65-75% max HR
on the concentration of APO A-1 as index of danger proof in cardiovascular disease,
shows that such an exercises doesn’t increase concentration of APO A-1, while the real
number of APO A-1 in pretest and posttest was monitored carefully. With regard to the
fact that, a decrease in APO A-1 number in control group was significantly greater that
experimental group, its clear that aerobic exercises didn’t increase the number of APO
A-1 (see table 4). Most of researchers reported in this case that physical exercises have no
effect on APO A-1 number [10, 15]. Mendoza et al., Marti et al., Kumagaie et al.
obtained the same results in their researches. On the other hand, Giada et al. reported that
APO A-1 concentration among subjects that had physical exercises is the same. in
contrast, Rauramaa et al find out that 24 weeks exercises with high and low intensity
decrease the number of APO A-1 [4, 21]. Other researchers like Dombhnall, Thompson,
Suzuki and Macek also reported that by increasing aerobic exercises and bodily factors,
APO A-1 number increases [10, 24, 27, 31]. Our findings are in agreement with data
published by Mendoza, Marti, Kumagaie and Lango but are in disagreement with
Dombhnall, Rauramaa, Thompson, Suzuki findings. On the base of this comparison, it can
be said clearly that in our study, subject's diet in pretest and posttest has a great effect on
the results of tests. Daily calorie can be mentioned as an important factor. As shown in
table 2, its clear that experimental group’s received calorie in comparison to control
group in pretest, is higher while inverse procedure in posttest is due to amount of received
calorie in experimental group.

With regard to table 2 calorie cost in both groups was subjected to changes.
Accordingly, amount of calorie and diet also changed. Although foods type affects the
concentration of APO A-1, realizing the consumption amount is very important in pretest
and posttest. Because of this, quantity and quality of diet in both groups were monitored
in pretest and posttest and conclusion has been made that consumption of carbohydrates,
fats and proteins has changed in subject’s diet. There is a possibility that different factors
can effect on the concentration of APO A-1. One of them can be intensity and duration of
physical exercises. It can be claimed that in case if increscent in the session from 3-5 and
its duration from 30 min to 60 min or 90 min with 80-85% max HR, more accurate results
could be obtained. Another factor which can affect on the concentration of APO A-1 is
calorie cost which was neglected during this study. It is possible that this factor also,
could overshadow the results. Moreover, some factors as amount of fat in subjects’ body
and heredity, can have effect on the number of APO A-1. Maybe, there are other factors
which were not mentioned above, but can affect the number of APO A-1, although APO
A-1 is a harmless factor in cardiovascular disease.

The received results allow to conclud that aerobic cycling exercises with 75% max HR
has insignificant effects on APO B concentration, while salient decrease happen in its
number, but not among the subjects of control group (table 5).The rational reason of its
change among experimental group is not clear. Maybe it’s because of great amount of SD
in them. In every case, it’s very important that real number of APO B as dangerous factor
in cardiovascular disease has reduced due to aerobic cycling exercises. Different studies
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about this subject, show good agreement between our and their findings. Findings of
Ratiacary et al., Lango, Macek et al. and Kumagaie et al. show that physical exercises and
bodily fitness, reduces the number of APO B [10, 19, 31, 24].Giada et al, also find out
that kinds of exercises can effect on APO B numbers. It was observed that those who
implemented non-aerobic exercises in comparison to those of aerobic exercises had less
decrease in the number of APO B [7]. Though the result of 12 weeks aerobic exercises
with 75% of max HR had no effect on APO B number, the diet in experimental and
control group may have significant effect on research findings. With consideration of
Davis et al findings [28], for more reducing of APO B number as a risk of cardiovascular
disease, it is necessary to extend session numbers and duration. On the other hand, lack of
control in subjects from the point of view of smoking, drug usage and calorie cost, may
also have effects on the results of research. Nevertheless, diet quality and quantity of
subjects in pretest and posttest has recorded relatively and comparison of diet during
process showed that calorie cost, sugar, fat and protein consumption in subjects has
significant increase in posttest (table 1). Nevertheless, Domhnall in his study reported that
some oils and fats like fish oil, can change number of APO B. so, verifying effective
factors on APO B concentration, appertain to this subject. Among all factors,
carbohydrate cost, fat, protein, calorie cost, age, gender and health condition was
monitored. Whereas, APO A-1 ratio to APO B is one the main symptoms of car-
diovascular disease [10], its changes during 12 weeks in posttest was significant in
experimental and control group (a < 0.02), while no significant change observed in pretest
(a < 0.45). It's clear that by decreasing of ratio (APO B/APO A-1), the risk of
cardiovascular disease is less among experimental group. This ratio also was low among
runners in comparison to those who had no physical exercises [4, 5, 7]. Finally, it’s
concluded that although 12 weeks aerobic cycling exercises with 65-75% max HR, has no
significant effects on APO A-1 increase and APO B decrease, important observation was
concerning the number of LDL, which had great changes due to aerobic exercises.
Results confirm that long-term aerobic exercises and increasing of consumed energy,
changes depending to physical exercises, fixed amount of daily calorie, bodily com-
position, psychological and chemical condition. Accordingly, health status and resistance
against cardiovascular disease, decrease.
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HUCCIIENOBAHUE 3®®EKTA E3]1bI HA BEJIOCHIIEJE
HA KOHIEHTPAIIAIO LDL M APO BEJIKOB B KPOBU CTYJEHTOB

K. Canexsaoe, 3.®. [scapaposa, b. Fopéanan

AsepGaiiokanckuii ynusepcurer, Taspus, Upau

PE3IOME

U,enb HCCJIEI0OBAHUA COCTOsSIa B OnpeaeseHun MoCNeACTBHI DPOGHMX ynpa)KHeHl/lﬁ Ha
senocunene y smu ¢ YCC 65-75, Ha yposeHb iunonpotenHos u ATO Genkos A-1 u B, koTopble
ABASIOTCS ONHOM M3 OCHOBHBIX MPUYMH CEPIEUHO-COCYIMCTBIX 3aGoneBanuii y MykunH. 30
HETPCHHUPOBAHHBIX CTYAEHTOB MPHHAJK Y4acTHe B 3TOM HCCJIIEOBaHHUH. Onu PaHIOMHU3HPOBAHHO
ObuIi nosipaszieNieHbl Ha J1Be NOATPYMIbI (KOHTPOJBHYIO M IKCMEPUMEHTAIbHYIO) — 110 15 yenosek
B KaXk10i. DKCMIEPUMEHTAIbHASA IPYNNA NPOXOAMIIA JieyeHHe (TPEHUHT) B Teuenue 12 Heaenb no 3
CeccHu B Helemio (Kaxnas ceccus He MeHee 40 MUHYT).

Kak nokasanu nosyueHHbie pesysibTaThi, B SKCTIEPUMEHTATLHOMN rpyine yposeHb LDL cy-
WIECTBEHHO BO3pOC, B TO BpeMA Kak B KOHTPO!IBHO“ TpyINe OH OCTaJICd HEM3MEHHBIM. OTH U Bce
Ipyrue BbIABJICHHbIE HAMH HM3MEHEHHUS MO3BOJIAIOT 3aKJIIOYHUTB, YTO B pe3yJibTaTe TPEHHHra Ha
BeJjocHneae B aepOﬁHle YCJIOBUAX PUCK pa3BUTHA 3aboseBaHus CYLUECTBEHHO CHHXKAETCH. Coor-
BETCTBEHHO, MCII0JIb30BAHHAsE HaMH nporpamMmma ynpamueﬂuﬁ Ha BeJIOCHNENE B 83p06HbIX
YCJIIOBHAX MOXET ObITH PEKOMEH0BAaHA IUIA HMCIOJIb30BaHUS CpeIH MOJIOAEKH M B3POCIbIX C
LeJIbi0 MPO(UIAKTHKH CEPACHHO-COCY AMCTBIX 3a601eBaHMIL.
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CGRP-0b  y3gmsby  360936gmemgeb B6J30oR  SLobgmgdgh  meéys6mgdTo
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S60gdol AL LydbEsbizos P-b 3mJ3gRgd0b dmpygms30sBo, LgblmGamo >@ddols
6g06m3mpEgms30530 > bbg. CGRP 5369039 3533w Bdgmgbol sbrgbl Shogn
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30639330 (097305, S60mgds). Ubgs 39053MGgdm6 ghose CGRP 33¢gngg dmbs-
formgmdl s6mgdomo J03g@gdools §>®8mJ36530.

3obbomgmos  sp@gmgg CGRP-ob 3mJ3grgdol  837560%3B0 sbmE0l ®Jbogol
Ybodgwem 3mbsFogmgmds.

bdggsbdem  Lodgggdo: 32 G0H™60boL  39bmsb  ©sgagTodgdymo  393@owo, 3obe-
G905 bo305, SbmGol mgbogo, domgBGogdo

1961 (ool 338> @>  gmmgagdds 39653boEgl  3mmodgddow  Jomgo-
Hmbobol  5@Lgdmds [Copp et al., 1961]. dolo bEOYIO G0l oblsbEg@sd
ohggbo, @M3 gomEodmbobo s@als JONKoEG0s60 393@oa@mo Jm@Imbo, @m-
390G Ygoaogh 32 s30bmdgsgsls [27).

330HMb0bol 3960l Jmgnggumeaho Jmbodgdolol 1983 (genls s@dm-
figbogno  ogm  gozo@mBobols  g9bmsb ©54530M 990 37-dmbmsdobosko
393¢owo — CGRP [34]. Gmym@i CGRP, oy oo @y393HmGId0 Bo@mmme
3M0b 303G 3gmgdamo (396HGomy@ by@gynm Lobgdabs [16, 18, 45, 36, 39]
o bobbends@gms ©s domdgdmondol 3293 §960mmgob Lolidgdgddo [21, 38,
47, 49]. CGRP a3brgds S;J(‘mtggﬁm“gsm 6gtgne lmbégao'an(j (1;361)0)6"3;@
296309690), bows3 bBodow 0565501gdmdlL gdlbEobizos P-Lmsb.
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>GHYM0gm  LobBgdsBo CGRP-6393¢m@00  3obsfomgdol  Lbgswalbgs
bobdoGom  633mgbos  Lobbmol 30dmj9g0L GmameE3  3g@oggdoge, ol
(9bHGsma@  LolBgdgdBo. dlbgom >GEHIM0gdBo ogo Esdsgmo LobBoGomass
(o@8mpygbogmo [19, 25]. @mama3 Fabo, CGRP-@g393¢m@gd0l gobsfomgds
B9abodygolgds  mgoo  3g3Howols  yobofogmgdsls [7, 12, 42, 451 s
353mbsgamoligdo  s@ol,  dopomomsw,  bombgdo,  GmIgmoi  pedmodhyge
G93030™@gd0lL Logo@doo. 9bws 5©006036ml, GM3 g30bol3bgma  dmbaigdgdol
dobggom, CGRP-M)(333HMg30 bombgdBo dodomsmep amon® gxmgwgddos s
A5 39M 30609l Yx@9gdB0, Mm@ MY 0gm domgdumo.

CGRP 3g3oplb goshbos dswomo gobmpoms@azon@o sgoncmds [5, 6,
44]. 58 393Howol Botmm gog@Egmgds yam-bolbbamdstogms LobFgdsls ©s
39M0golgagma® bg@ggddo sy@gmg 3gBygamgdl 0dsby, Gm3 0po o Aol
9bps 05353mdEgl 3gMoggdogmo Lolbbmds@mgmgsbo Gmbylol ©s m@ys-
6gmo Lolbmol bsgools Gganmsiosdo [46).

(36mdomos, ™3 Lolbmds@mgms  Lobggdol bmy  @Ggaombdo CGRP-ols
3obopomsBo309@0  989dBo  bmdogmEgds  gbpmmgmado  Fo@dmTmdal
>bhm@ol mJbogol 39Bggmdon ©s K o -sbol s@bol gobliboo [15, 28, 29].
5©60865396, M3 sHGgM0YE angg 396mgdTdo K'-s@bols sj@ogozoom CGRP
0fg9aL  303gA3mamatoboosl, 3op@ed  Go@maagsls obmmodgdam  ymGm-
botrge 5GEYG0sTo K ATP-5bol sébols s6GogmbolFo sdma@o s0dmbbos
h59b@dm CGRP-0m go3m{ggamo Ggemslsigos [32].

@0 IMGPM>To  5ALYdIgmo  mbs3989d0l  sbommobo  Emgolmgols  o@
33°d93L 030l ggmgdsl, M3 sdgxomgdom gsdBgoamm NO-Us ©s 304
@0 37956mbob  Jmbogmlgspol (cGMP) dmbsfomgmds CGRP-om  godm-
Va00m 9bmmgmogd-psdmjogdam gsbm@gmsJlsiosBo.

300m5a35L  5mOFL  GgomTo  CGRP-om  aodmfgggmo  gbommgenoyd-
©03m jowgdgmo  gobm@gmslogos s0m@ygbs dgdmammdobom, Gmgenag
dodsgl gbpmmgmygd NO-L. slgmogg 989dd0 BowTgam obs L-NAME-mo
(bo@GO™-L-5¢130606  dgmog  gliBg@0), Gmdgeoaz  s@ol sbmGol  mJbowols
BLobmosbsl (NOS) dgnog@o, s@sbgmgdiogco obdodo@m@o. L-NAME-U obdo-
doBm@gmo 989Jd0b Mg396Lo Fglsdmgdgmos o@do L-s@goboboon.

00gmgds, Gm3 CGRP-ol gobmdgmsJlszog@o 3m@gbzools asbbm@ogm -
dolmgols sg3omgdgmo dmmbmgbss gbpmmgmondol 0bGsJHnemds ©s gl
dmnbmgbs  godmodhygs  d3ggm@oE  asdmbsdamo  Ggaombyg@mdon.  Lbge-
©olbgs Lolbmds®mgmgsb 936g3do CGRP-ol dmfdgogdols 3sbigboe godmg-
@0obps NO-U godmbnsgolyggmgdol 360336gmmgsabo go@mosdgammds [46].

@0y 390@0353090T0  bobggbgdos, CGRP-oli  Gmym@3  gbpmmgenoyd-
©3moEgdgmo, oby a3,y oEgdgmo 989dB0. Sy, Bsgo@omsE, 0mgmgds,
G0 sm@G>by 53 989dHob dobsFager gbommgmogdol 0bdsJBn@mds oo-
bomadgase sgaomgdgmos [8, 9, 10]. 3bmdomos, @™ godmsggsl sm@@ols
@gomPo CGRP  sL@odgmomgdls cGMP  s39dgmsaost. gg@m dgBoa, goo-
05335L smAEL gobmdgmsglsgzog@o 3sbgbo (0bdsH gm0 gbpmmgmoydols
Bgdmnbgggedo) CGRP-U 3mJdgrgdsby omeanbgds dgmomgbols @ydxom —




3oBmbo@aGo  ygsbomsd  ogmsbsl 0bdodoGm@on ©s NO-L Lobmgbol
0bdodo@m@gdon [9, 10]. doa@sd, 1987 (gml adgolds ©s mobsdIGmdagdds
[8] s@gMgl, @md godmsagsl smdGl gobm@gmsgbsizools (3odmfgggemo
s3gBomJomobon  ©s  bsG@ogdol  boGOm3GYLowom) Is@smgmu@ow  go-
0560p9d> cGMP-U 53939@s300  gbpmmgmogdol Gmam®3 s@lgdmdol, oly
SB3OLgdMdols 300m39830, Go3 B0gmomgdl 035y, @m3 CGRP-L 3sbgbow
addmgmgogmo  NO  gbos  a0blbgsgpgdmegl  s3gdomjomobon  godmbms-
30b9BEgdPobyob.

5B @0l asdm@ogbygmo, Gmd sb@Ams Lbgsslbgsmds gbpmmgmoydoly
50lgdmdol sy3omgdmmdols Jgbobgd CGRP-ol gg39dBob dobowggoe, godm-
Fa09mmo ogmlb 3bomee dgnmpg@o sb3gddgdon. Lsglbgdomn Bglsdmgdgmos,
Gmd  gbpmmgmogdol  s@GslGgmo  SdmEgdolsl  Lolbads®mggddo, o6  96b-
OO a0 3960l ©ob0sbgdol Fgwgasre 08 Lolbdstmmggddo, GmImgddo
omgengds, @m3  ogo  0bGoJBumoes, Bogopmm  3Gmob3odgmo  Lbgsmds 0
J30930L  gpgpgdTo, GmImgddoz Ygoblsgmgds  gbpmm g oyd-Esdem jowg-
dgmo  NO-Ls  @> cGMP-l  s>393gmszools  Gmgo  CGRP-L  badslbgbmw
Bopgdgm gobmmgmsJlsosdo.

>3335®s©, CGRP-b  doMomspo  domgmmaog@o  gg8gddo  >@ol  yaoyggo
Jabmgdol  @gmodlsgos  [3, 31 8olo  0bd@sggbygco  0bgygbos  ofgggl
LobEgdg@o sGE Mogmo [0l ©mbo-Es3moEgdgm ©oggomgdsl, bomem
Bobo  @9393Bm@Yd0l SbGoamboliBols 3odmygbgdolsl gowgdm o3 989JH0L
09390LL.

030l dogbgsgsr, @m3 CGRP-U 305(gMgb 360Tgbgmmgsb @mals dGogsamo
Bommmaog@o 3Gm3gbgdol Ggagmszosdo [3, 34], yggmoby 360Tgbgmmgsb
gubJaos  3o0b3  Slobgmgdgh  m@aebmgddo  Lobbmol  dodmjiggol o
Logogmlbbmdo  dom3gd@ogdol  Gmbglol  @gagms3ost. CGRP-ol  Lbgs
opgbomo  989dBgd0  3odmobsdgds  go@Eosma@  sJlgmgdaizosdo [3, 33,
Sbmgdols @AMl bydlgabaos P-l m8gpgdol  dmpgmszosdo  [20], ULgb-
bo@gmo  seddol bgodmdmpygmsiosdo [20, 43] ©s Ubg. CGRP spégmgy
25M3399  3ogmgbol sbgbl sbag  Lolbmds@mgmns gm@do@gdsby G-
200G gobommemaon®, oby  Jsmmmeaog@  306mdgddo  (03gdos, Sbmgds).
bbgs  dgosdm@gdmsb g@mse CGRP  sa@gmgg  dmbsfomgmdls  sbmgdomo
J03g@gdools (o@3mJdbsBo [22].

93565b3bgem  JangdBo CGRP-Ls s 8obo sbommygdols oGagemog swobod-
690> dbodpo 0bGgAglo, MEaM®3 Mmg@msdogmo  byTgsmgdgdolowdo d@s-
3OO 0535193930 AL, bogds@obos dbmmeme 030l s@bodghs, @md,
CGRP-0ls dgdemos  9Bgommp  0dmfdgoml Lolbmdsdoggdby, aodmofgoml
3ghogg@ogmo gobmpomo@oges s Fgedo@mml golggmado Fobopmds [3,
6, 1] @> o3 abom 3mygggmobml, GmameE d03gBEmbools a3 g@bogm
Lodgomgds [35].

CGRP @s 3obo s3mboligdo 353maygbgds sadgmgg olgmo 3smmmmyogdols
PAOL, GEaMG0Ess gnEMEsGgmo  Lolbamds@mggdol EssgoEgds ©s dom-
$OE0gdol 068G B0, agmols 9335Mm0bmds, s@oddos, 3g@oggdgmo Lolben-
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doBEggo0l  EosgaEgds s Gobmls LobeOmBo, 353> gomes 209dBo g0
obgabjzos ©s Lbg.

5@l 0y >G> 3eob3sTo (30649momgdswo CGRP dm@dmbygao gabiools
do@o@gdgmos, KIOKIOMB00  >B5S 350339980, 0ndEs 3bowos, Gm3 0b@H@o-
306960 0639booEst @sdpgbody 3P0 CGRP >@lagb LsBobby Jumgoanls [46].

GO3OOG3 9339 >0060365, CGRP 98010905 3mJdgpgdls domdgB@ondols
293 Jabmobys, Mmsbs3 Bomdg@@ondols 33Gdbmdgammds 53 393@0wolswdn
3609369amgbo  0b@mgds 06bgmmdolol, bogm  JFmdosG®dolsls sligay
3609369@mgbom Jggommgds [23, 24). >3335M50, CGRP s@ols 3603g69ammgabo
3506305009890 35 JBm@a, Omdgmlbsg oo Fgmogo Bgodab LsTgoeomls-
bmb 393000 damdsmgmdols 960661698580 @Al mdols ©AOL. 39J60bd0,
Gedmols 39dg9md0m bm@Gogmegds CGRP-1 >@9asJlodgdgeo 30 J3gwgds
domdgH@oygdols  yaeg 396090%), ©o9dny  9E6m0s. o3 bogombmab  s-
323309300 @odg@o@n@sdo 3530 J3gmos Gogo 30LsbAgd900, GMdgmns
Bo@ol s@ol YO00gHNIMB@03boggdos  ©o 0bgmgdos, Gmdgmms  me-
6550Lgdm3s Lagligdom ©a>dgg30s. 53 dmbsbHgdsms G030 9bps wagsls-
bymoon  gdpgao: 1. CGRP 55JBoggdls $230g3-Esdm gopgdnm  jomondols
5Gbl; 2. CGRP 06pgE0A3L Sbm@ol mbowoly 503(*}5(n0301m<{3;@38¢13 [37];
3. CGRP s5p0ggdl >RgbomsB304@sbal s dols 69G93GMAIoms6 CGRP-1;
©5353d0M9d0l Fgmgaow 2969M0GEIds  Gogma@o >0960mb06 Jmbmgmligs@o
(cAMP) [14, 17]. ©oEyg60mos, @™ dom3gB@ogddo  CGRP 0bp 930631
CAMP-I 36sogommg@om 35 9dsl [1].

@oBghoBasdo  yodmongs JlobAgds, @md Sbm@ol  mdlowols  lob-
0Bl BoMBsgmmmyoy@ 063030Hm@ 43l Vgdmosm desbeobol Jomdye-
©093%y CGRP-0b ge39J@ols dam30Ggds [37). IBHM I9Hois 0059 PATGIRIGHTEN
ohggbgl, Gm3 NADPH, Godgmoz  omgmgds NOS-ol 35hg9bgdao, @nm-
30bgdgmos LoBgognmlbmls 69Oz dm3mgdPo. sdols bogydggan by dom
©o0lggbgl, ®m3 CGRP-om 0byE0G 3 gm0 30m89HG0930L  Ggasdbozos
2963060393 9mo0  Bbes  ogml SbmGL  mJboom.  s3sbmsh ©353d0G 9500
30bo6Byfmbomaw dopgobbos dogeae yobgobommo doGomswo Jmbasigdgdo
SbmGol eflogols gbobgd.

boBgoemlibm@o NOS BI93960900L 9b3Ggbools ws YROIQYWO @ go-
@obs300l jgamg358 9600)HNyImdGo3bogo Ygwnpgdo ohgghs, @og ©OESE
96> 0gml pob30@mmdgdamo 393m996959mo 3gnmEoggdols SMOO5M© -
bmdmogo  dgbg300 o 931390396 mmo dmgmgdols 0530L9d9@ 939300,
530l dogbgosgow, NOS-ols 0bmgm@dgdo 0RgbG0BoG0MYdNE 06> [QICPXCIOTS
(359249, oy Ubgopalbgs 4M38065305T0  d@sgomo 3bmggeol  LsBg0-
@obbmdo  (o8moygbgdmms 0996m30¢™Jodos,  NOS-ol; B9O3gb@aeo
>JH0gHMd0L  aobmdgs [13, 26, 40]). sdsbmeb Bobsmgogobiobydgamos, @ma
9JL3GgLoAgdgmo NOS-ols (H030 ©3m jopgdymos Gbmggeol bobymdals ws
39LB>E00l h@)ég}nb%g. slg, Hoao;@nmagl, ?)m(gﬁgt‘);]i‘ml) bsPgoemlibmBo do@o-
NOEE  Gemobpgds 0byE0dgm@a@mo NOS-0, 85306 GoEgbsg 300mag35L o=
Vomelbmdo — Goameg 0be{303g@g@0, oly 30bLHoGGonG0 Fe@dgdo.
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2G5 30Mmoyg9d0l bsdgommlbmdo 9dL3gALoGEIds  dbmenmo  NOS-ols
dgbady (gbmmyaa@o) Godo [4]. dsggmdobals 3000533980l LsTgogmlibmTo
3603g6gemmgboe 0bBEIdS sbmEol mbowols 3OmEYE0Mgds [48]. s3sLmob
10050,  bo@m-L-5@0606  Jgmom-gbdg@on (L-NAME) >Sbm@ol  mbowols
300gJ300l 063080@93s bAERL dod@gMmosmy@ 0bgabosl s 0bggdgoom-
0bRE0MYdgm @aBeEmdsl G559 goMmayggddo [30].

Sbo@olb ofbogo Bsdmngmo s@dmbbos ®ELnmmdols by dgFgmdols s
B9Vd30600 36039093303 [41]. 0mdiss, spsdosbols bodgogomlbmdo dmdos-
BOosbnsh SlmEodgdgm NOS-ols mbols 30bgdomo oBgos o6 sgFog@mdols
@08y GgEomgds oG ofbs yodmgmgbogno [2].
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OCHOBHBIE CBOYICTBA M BO3MOYHBIE MEXAHU3MBbI JEVCTBUS
MENTUAIA, CBAI3AHHOI'O C TEHOM KAJBIIUTOHUHA

E. Cyxumeunu, X. Xomacypuose, H. Juacamuoze

Tounucckas MeanuuHckas akanemus um. I1. [lloranse;
aTYMCKHUii rocy1apcTBeHHbli yHuBepeuteT uM. L1, Pycrasenu

PE3IOME

Ha ocuoBe ananuza JAAHHBIX JIMTEPATYphl, PACCMOTPEHbI OCHOBHbLIE CBOJicTBa nenTuaa,

CBA3AHHOTO C reHoM KanbuuToHWHa (CGRP) M BO3MOXHBIE MEXaHM3Mbl €ro IeHCTBHA, B
0COGEHHOCTH, B MPOLIECCE TeCTALMH.
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HaunGonee Baxuoit dynkuueit CGRP CYHTAIOT peryisuuio OpraHHOro KpoBOTOKAa W TOHYca
MiomeTpus. [lpyrue ycraosnentbie sddextel CGRP 3akmouaiotcss B KapaHaibHON akcesepaim,
MOAynsiuMs feiicTBUA cyOcTaHuMu P Bo Bpems BocmaneHus, HeHpOMOIYJALMH CEHCOPHOTO
socnpusatis M ap. Onpenenennoe Bnusnne CGRP okasbiBaeT M Ha (OpPMHUPOBaHME HOBBIX
COCYNOB Kak B YCJIOBHAX HOPMBI, TaK M MaToOJOrMH (MLIEMHUS, nocnaﬂeﬂue) Bwmecte ¢ npyrumu
meanaropamu, CGRP y4acTByeT Takxke U B BOSHHK i) TOPHOA T}

PaccmoTpeHa Takske BO3MOXHOCTb y4aCTHs OKCHIA a30Ta B MexaHu3Me aeiictus CGRP.

THE MAIN PROPERTIES OF CALCITONIN GENE-RELATED PEPTIDE AND
POSSIBLE MECHANISMS OF ITS ACTION

E. Sukhishvili, Kh. Khomasuridze, I. Diasamidze

P. Shotadze Tbilisi Medical Academy; Batumi Sh. Rustaveli State University

SUMMARY

Based on the analysis of appropriate literature data, the basic properties of Calcitonin gene-
related peptide (CGRP) and its possible mechanisms of action, especially in the process of
gestation are described.

The regulation of organ blood flow and the tone of myometrium are considered as the most
important functions of CGRP. Other established effects of CGRP are cordial acceleration,
modulation of substance P effects during inflammation, neuromodulation of sensory perception,
etc. CGRP has a certain influence on the formation of new vessels, both in the norm and pathology
(ischemia, inflammation). Along with other mediators, CGRP is also involved in the formation of
inflammatory hyperemia.

The possibility of Nitric Oxide involvement in the mechanisms of CGRP action is also
discussed.
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HTC-TECT U KOHOEHTPAIUMOHHBIE
U3MEHEHHS] HHTEPJIEMKHUHA-6 B ILJIA3SME KPOBH
[IPU MOAUPHLIMPOBAHHOM METOJIMKE KECAPEBA CEYEHUSI

III. Kopuose, T. Kanuasenu, A. Kopuose, J. Jocunuapadse, H. Myxadse
Tounucckas meanunHckas Akagemus um. I1. Llotanse

Ipuusara 15.07.2009

ABTOpbI NPOBE/IH PETPOCNEKTHBHBIN aHaMN3 132 HCTOPHil GO/e3HH MALMEHTOK, KOTOPbIM

T p CedeHHsl mp nach B I TAILHOM | r. Touauen u B
“Ilome p ”. U 1e HcTopuH 6 ObLIH pa Ha ase rpynnel. B 1 —
OCHOBHYIO Tpynny BXOXHIH MAUHEHTKH, KOTOp I p ceyeHusi GbLia
npo no npej. dup i npog. A. Kopuase (no ucropuu
Goie3nn), a Il — KOHTPOJILHYIO rPYNMY COCTABHIIM HCTOPHH GOJIE3HH TeX 22 MALHEHTOK, KOTOpbIM

I Obl1a npom no Tf MeToauKe, TOH Ha cer i

Aerb. MM nposoaunoch mccsenoanne na HCT-tect u HHTepUIeliKHH-6 B muiasme kposu. Ha
OCHOBAHHMH 1101y 4EHHBIX K/IHHHKO-1200PaTOPHBIX JAHHBIX ABTOPbI 3AK/II0HAIOT, YTO NPHMEHeHHe
B AKYLUEPCKOii NPAKTHKeE NpejL i MeToaHKH PeBa CeYEHHsI CTAHET OIHMM H3 Pe3epBOB

I X H, TeJIbHO, I JIAaHHOTO MeToAa
1e/1ec000Pa3HO H BIIOJIHE ONPABAAHO.

Kaouessie ci10Ba: MoauuumuposanHblii MeTon, kecapeso ceuene, pyoel

HecmoTps Ha ycoBepuieHcTBOBaHHe ONepaUMOHHON TEXHHKH, 4acTOTa OC/IOKHEHHI
TPaHCabIOMMHANILHOTO KecapeBa CeYeHHs OCTAeTCA OBOJILHO BBICOKOM H KoneGercs B
npenenax 15-45% [2, 3]. HanGonee cTabUIBLHBIM OCIIOKHEHHEM SBIISETCH HECOCTOATE b
HocTh pyOua Ha nepenned crenke Matku. C LENBIO YCOBEPLICHCTBOBAHMS TEXHUKH
OnNepaLfk Kecapesa CeYeHHs MPEUIOKEHO MHOKECTBO MoAHDHKaLHit. CyLHOCTb 3aKIIi0-
HaeTCs B COCTLIKOBKE OIHOPOIHBIX TKAHEH M MX MOJHAS aanTaLus.

[lpHOpUTETHOCTL MOAMHUMPOBAHHON METOMMKH NpOBEEHHS onepauuu (npezio-
keHHoM A. Kopuase) u nepuToHH3auuH, 06yciIoBIeHa 3HAUHTENbHO Gonlee Gnaronpust-
HBIMH TIOCICACTBUAMH €€ JUI MaTepH, IUIOJa M HOBOPOXKIEHHOTO, MO CPaBHEHHIO C
JpYTHMH METOaMH.

Hamu npoBoanscs petpocniekTHBHBIi aHaNM3 MCTOpHIE GOE3HH NALMEHTOK, KOTOPbIM
B DKCrepUMeHTabHOM posiome T. T6umncu u B “Iome 310poBbA” Oblia Mpou3BeeHa
onepauns kecapesa ceueHus. LleNlblo MCCeNOBAHMSA SABMIOCH KIMHUKO-HMMYHONIOTH-
HECKOE H3yHeHHE 3(YEKTHBHOCTH NPEIOKEHHOM METOAMKM OTEPALIMH KeCapeBa CeyeHHs.
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MATEPUAJI U METOAbI

Iposenen ananus 132 ucropuii Gonesnu naumeHTok, KOTOpbIM Oblia Mpou3seaeHa
onepauus kecapesa ceuenus. INaumenTel Gbuti nogpasnenensl Ha ase rpynmbl. B [ —
OCHOBHYIO rpynmy Bouuii 110 xeHwuH, KOTOpEIM Gbila NpoBeeHa Onepalys Kecapesa
CEUEHHS N0 METOAMKeE, Npe/TIoKeHHOMH npod. A. Kopuaze.

Bo II — kouTponbHyio rpynmy Bownu 22 KeHumHbI, KOTOPbIM KecapeBo ceveHue
MPOBOJM/IM MO OGLIENPHUHATON METOAMKE.

Tpodeccopom A. Kopumse paspaGotan u BHeapen B TIPAKTHKY OPUIHHAJIBHBIN METON
SaUIMBAHKA M NECPUTOHM3ALMH MeEpelHeli CTEHKH MAaTKW, 0GecredMBaIOLIMiA MOIHYI0
FEPMETH3ALMIO MATKH, HANEKHBIA reMOCTas M JOBOMALUMIA N0 MMHMMYMa MOC/eone-
PaLMOHHbBIE OCIIOKHEHHS.

[epennss GprolHas cTeHka NOUTH BO BeeX CTyuasx BCKpbIBAETCA M0 Metomuke Mopera-
Koxena — B HipKHeM cermenTe nonepeuo. Ilocsie u3BnedenHs miona 1 YQNEHUS TUIALEHTbI,
MaTKa BBIBOAWTCH W3 PaHbl M MOJEPKHBAETCS B HATAHYTOM MOJOXKEHHH (TIPH 3TOM KO-
JIMHECTBO MOTEPAHHOMN KPOBH CYLLIECTBEHHO CHIDKaeTes). [lepennsis cTeHKka MaTkH 3atmsaeTes
OAHOPOZHLIM HEMPEPbIBHBIM, XPOMHPOBAHHBIM KETTyTOBBIM LIBOM. [1pH nepuToHm3aumy uria
TPOXOAUT MOA OAHOH 3 KPYI/IbIX CBA3OK, JIAIE COCMHSAS My3bIPHO-MATOUHYIO CKIIaZIKy W
BHCLIEPILHBIH MEPUTOHEYM, HIVa IPOXOIUT MO BTOPOi CBA3KOM Ha ypoBHe paspe3sa. 3atem
NaHHBIA CII0H cOGMpaeTcs B “OaHY TOUKy”, KpYIJible CBS3KH MOXTATMBAIOTCS B CepelIMHy H,
TaKMM 00pa3oM, OCYLIECTBISETCA T.H. “ABOMHas nepuToHM3auMs”. B panbHeiiiuem Boc-
CTAHABJMBACTCSA LENOCTHOCTh MApHETAILHOTO JIHCTA MepuTOoHeyMa. [Tpu 3TOM, MbILLb! He
CLIMBAIOTCA, A aMOHEBPO3 CILIMBACTCA HEMPEPHIBHBIM KETTYTOBLIM 1IBOM (BO M3Gexanme
JIHraTypHOro CBHILA), KO 3ALLIMBAETCA 3-4-Msl LIETKOBBIMH Y3/IOBBLIMU LLIBAMH.

BeiluensnosxkenHblii MeTon uMeet creayioume npeumymecrsa [1]:

— TPOMCXOMIUT IBOHHAS MEPUTOHH3ALINS, U FePMETHYHOCTD LIBA GoJlee HAIeKHA:

~ KOJIMYECTBO LUOBHOIO MATEPHaa U Y3108 JI0BEIEHBI 10 MHHUMYMa;

— cobupaHue B “OlHy TOUKY” BUCLEPATIBHOIO MEPUTOHEYMa MaTKH M MOATATMBAHHE

K HeH KpYIJIbIX CBSI30K MOBBIIAET HANEKHOCTb FeMOCTasa, YCUMBAET CoKpa-
THTEJIbHYIO CMIOCOGHOCTh MATKH, €€ HHBOJIOLIHIO;

— ofecneunBaeT GpU3HONOrHUECKOE PACTIONONKEHHE MATKH, KOTOPO€ COMpPOBOXKAAETCS

cBOGO/IHOI dBaKyaLMeit TOXHit;

— TpH MOBTOPHBIX ONEPALHAX CMIAeUHbIi MPOLECC BCTPEUAETCS PEIKO;

— @HaTOMHs OPraHoB, B YaCTHOCTH KPYIJIbIX CBA30K, HE H3MEHEHa.

Hapsiny ¢ o61enpuHATEIMH KIMHHKO-TaGOPATOPHBIMM HCCEI0BAHHAMH, HAMHU onpe-
ACNANMCH  KONWURCTRO (\}\1\\\\\\\1&\\&\\*\% AKTUBALIK  TIRPUPRPUURCKIX  neWTpohunos
(HCT-TecT) M KOHUEHTPALIMA OCHOBHOIO BOCTIAIMTEILHOIO LIMTOKMHA — MHTEPIEHKMHA-6.

PE3YJIbTATBI U UX OBCYXXJIEHUE

Ha ocHoBaHuM aHanu3a MCTOpU GONE3HM BBISBWIW, UYTO MOKa3aTeab (yHKLHMO-
HaJIbHOM PEAKTMBHOCTH MONMMOPGHO-AEPHBIX IPaHyJOLMTOB y MALWHEHTOB OCHOBHOM
rpynnbl B 1 CYTKM NOC/NEONnepalHoHHOro nepuoaa Obll BbIllE, HYEM Y JKEHLUIMH KOH-
TponbHOW rpynmbl (tabnuua 1). ITokaszatens HCT-Tecta y KEHWMH KOHTPOJLHOMN
rpynnbl coctansa 17,6 +0,9%, a y mauMeHTOB OCHOBHO# rpymnmbl — 28,2u:t 2,1%. Ha 4
CYTKHM TOC/IEONEePaLMOHHOrO nepuosa GyHKUHOHAIbHAS PEAKTHBHOCTb HEUTPODUIBLHBIX
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JielikounToB Gbuta B 1,5 pasa Bbiwe, uem Y MaUHEHTOB KOHTPONIBHOM rpynmbl. OaHako,
HanGosiee 3HAYNTENBHBIM SIBISIOCH TO, 4TO HOpMann3auus nokasareneii HCT-tecra
MPOMCXOAMIA YIKE HA 7 CYTKH B OCHOBHOH IpyIINe sKeHLHH.

Tabnuua 1
HCT-recr u koHuenTpanus HHTepJIelKHHA-6
Y NAUHEHTOK OCHOBHOI H KOHTPOJILHOI rpymn
Bpems DyHKUHOHANBLHO Kouuenrpauns
Ipynnsi 006c/1en0BanNsl, | AKTHBHbIE HeATpodHIbI HHTepJieliKnHa-6,
CYTKH (HCT-recr), % nr/ma
1 282+2,1 6,8+04
II];"ICI*:)"““"”" 4 142+ 14 38+04
7 83+15 2,0+ 0,4
1 17,6 0,9 2,2+0,1
L’;;‘;“Tp"m’"a"‘ 4 9,5+0,7 1,9+0,1
9 7.8+1,0 1,8+0,2

AHAJIOrM4YHbIM 06Pa3oM H3MeHsach KOHLEHTpALMs HHTEp/IeHKHHA-6 B [U1a3Me KPOBH
80 Il rpynne nauueHToB; cpeau HUX KOMUECTBO MHTep/IeiikuHa-6 cocTasso 2,2 + 0,1
Nr/MJ1, B TO BPeMs Kak KOJHYECTBO 3TOTO LIHTOKHHA Y HKEHIUHH OCHOBHOI rpynmbl Gbiio
3aMeTHO  Bbiwe (6,8 + 0,4 nr/ma). Konuenrpauus UHTEp/IeHKHHa-6 y mnauueHToB |
TPyNibl HOpMa3oBanack Ha 7 cyTkn  6bl1a paBHOH 2,0 + 0,4 nir/mi. VYuursiBas, uto
MHTEPJIEHKHH-6 SIBJISETCA OCHOBHBIM aMIUIHGUKATOPOM PEKPYTHPOBAHHS JIEHKOLMTOB
[4], cnenyer sawmounts, uto mnocne TPOH3BOACTBA  MOAMGDHUMPOBAHHOI Onepaiun
Kecapena cetieHus penapaTHBHbIC IPOLECChI B MATKe HACTYMAIOT yiKe Ha 7 CYTKH.

Knnnuueckuit ananus Buisiun, uto B 1 rpynne >keHWHH B 98% ciyuyaes nocieone-
PAUHOHHBIF MEpHOA MpoTekan MMajko, paHa 3akuia MEPBHYHBIM HaTshkeHHeM. [la-
UHCHTbI BCTAlOT yepe3 6-12 4acoB mocsie OnepauyW, LWBBI CHUMAIOTCH Ha 6 CYTKH.
Ponunbhuua sanepusaercs B CTauvoHape 7+ 1 aueit. Hu B onHoMm ciyuae ne notpe-
GoBanach pesanapoToMHs H3-3a KPOBOTEUEHHS HIIH HECOCTOATEILHOCTH py6Lia.

Takum oBpasom, MOXHO 3aKTIOUMTL, uTO NPHUMEHEHHE MPEUIOKEHHOr0 MeToza
CTaHCT OJAHMM M3 PE3EPBOB CHWXKEHHS MMOC/IEONEPALIMOHHBIX OCIO0KHEHMH H, cneso-
BATCILHO, BHEAPEHHE B aKyLIEPCKYIO NPAKTHKY NaHHOH MOIH(MLMPOBAHHOMN METOAHKY
Kecapesa CeueHHs BIOJIHE ONPaB/IaHO M LieNeco06pasHo.
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HTC-TEST AND CONCENTRATION CHANGES IN BLOOD PLASMA
INTERLEUKIN-6 AT THE MODIFIED METHOD OF
CESAREAN SECTION OPERATION

Sh. Koridze, T. Kanchaveli, A. Koridze, D. Jincharadze, I. Mukhadze
P. Shotadze Tbilisi Medical Academy

SUMMARY

The retrospective analysis of 132 case histories of the patients who had been subjected to
Cesarean section operation at Tbilisi Experimental maternity hospital and “The House of
Health”was carried on. The case histories under investigation were divided into two groups. The
patients (110 case histories) who were subjected to the Cesarean section operation according to the
modified method offered by Prof. A. Koridze, made the first — main group, while 22 patients who
had been operated by means of traditional method made the second — control group. The
investigation on HCT-test and interleukin-6 in blood plasma were carried out in these patients.

On the basis of the clinical-laboratory data, the authors came to the conclusion that the usage of
the offered method of Cesarean section operation into obstetric practice would be one of the
reserves of the decrease of post-operational complications and correspondingly, the implemen-
tation of the given method is expedient and quite advisable.
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OIIEHKA Y®PEKTUBHOCTH MOJIM®UIMPOBAHHOM
METOJAMKHU ONIEPAIIMY KECAPEBA CEYEHUS
MOP®OJIOTTYECKUM METOJOM HCCJIENJOBAHUS

T. Kanuasenu, II. Kopuose, JI. Kopuose, J. Jucunuapaosze, H. Myxaodse

T6unucckas meanuunckas Axkagemus um. I1. Lloranze

Mpunsita 17.07.2009

Iposenen ananns 36 TOK, KOTOPBIM I nach p « B

JkenepumenTaabHom poaaome r. Touaucn u “ome 310poBbs”. HauueuTu OblIH noa-
pa3aesenbl Ha ABe rpynmnbl. B I — ocnoBHyio rpynny BOULTH 26 wenwnH (72,22%), KOTOpPbIM

Obl1a mp no mpea, MeToaMKe mpod. A.
Kopume, a Il — KOHTPOJIbHYIO Tpyniny COCTaBHJH 10 (27,77%) NauMEHTOK, KoTOpuM
I Obl1a np no Tp MeTOJHKe, P TO¥ Ha cer
aenb.  Tposoaniocs posior HCC. Ha

10/Iy4eHHBIX AAHHbIX, ABTOPbI MPHLULTH K 3aK/II04EHHIO, YTO 30HA MPEabLAYLIEro paspesa B
0cHOBHOIi  rpynme  NAUMEHTOK  XapaKTepusyercss  Goablioit  (YHKUHOHALHOIL
N0JIHOLEHHOCTBIO H, CJIEA0BaTe/IbHO, BHEAPEHHE B aKYLIEPCKYI0 MPAKTHKY NPEAI0KEHHOr0
MomnpHUHPOBaHHOro MeTona npod. A. Kopuase Bnojine onpasaaHo.

KJloueBble ¢JI0BA: KeCapeBo ceyeHue, HHTEpIeHKuH, pybe

[10/IHOLEHHOE 3a)KMBJIEHHE HWKHErO CErMEHTa MaTKH y XKEHLIHH, MEepEeHeCIUnX ore-
palMio KecapeBa CeueHHs, CrocOGCTBYET 3aMETHOMY YIYy4LIEHHMIO HCXO/0B GepemeH-
HOCTH /Ul MAaTEepH M IUI0/a.

Eule B Hauane XX Beka Gbl1a yCTaHOBJIEHA CMIOCOOGHOCTb MHOMETPHS K PEreHepaLmiu.
BBISBJICHO, YTO 3KMBIEHHE PACCEUEHHON CTEHKM MATKH MPOMCXOJMT MyTeM Kak cy0-
CTHTYLMM (HEMOIHOLIEHHAs pereHepaLys ), Tak 1 PeCTHTYLIMH [4].

PaGoramu A.H. Crpwkakosa u ap. [3] nokasano, 4To 3aKMBJICHHE CTEHKH MATKH, 110~
[IepeuHo PacCeueHHOH B HIKHEM CermeHTe, umeeT Gosiee GnaronpuATHbIA HCXOA, eM
npu KopriopaibHom paspese. IlocnieiHee 0GYCIOBICHO TeM, YTO pacceyeHne nepeaHei
CTEHKH MaTKH B HIDKHEM CETMEHTE MPOU3BOJMTCS B MAIOCOCY/IUCTOM 30HE, NapajlienbHO
¢ MbILLIEYHBIMH BOJIOKHAMH, M 3[€Ch NPHKPEIUIEHHE IUIALEHTbl U XOpHaJlbHas MHBA3H:A
TPOHCXOMT 3HAUMTEIBHO PeKe.

B uccnenoBanusax B.M. Kpachononbekoro [2] mokasaHo, UTO nonepeuHblii py6eu B
HIKHEM CerMeHTe MAaTKM XapakTepusyeTcs Goblueil (YHKUMOHAIBHOM MOJTHOLCH-
HOCTbIO. [TpH FHCTONIOrMHECKOM MCCIIEIOBAHHH TKaHeH 13 06/1aCTH nonepeyHoOro paspesa
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Obln YCTaHOBJIEHBI MeHee BBID2XXEHHbIE MATOJIOTHYECKHE H3MEHEHUsA, yem npu
KOpPOpaibHOM.

KpHTCpMH MOJTHOLUEHHOrO 3a)KUBJIEHUS HHXXHEro cermMeHra u HECOCTOSATENILHOCTH
py6La uMeroT GobLIOH pa3Gpoc YacToThI — oT 4,5 10 55,5%.

Lenbio uccnenoBanus sBuoch KIIMHHKO-MOP(hOJIOrHyeckoe M3yueHne s bexrs-
HOCTH npe;mox(enﬂoﬁ METOAUKH onepauuu KecapeBa ceyeHHus.

MATEPHAJI U METO/IbI

Hccnenosanue nposoamnocs B OkcnepmeHTanbHoM pomnome r. Towmcy “Jlome
3710poBba”. Hccnenosanu 36 sxeHumH, KOTOpbIe ObUIM pOROpaspeleHbl MyTem MOBTOp-
Horo kecapesa ceueHus. Cpennuii Bo3pacT o6C/e10BaHHBIX COCTABHI 30,2+0,2 roaa.
AG0MUHaBbHOE pofiopaspeleHe TMONEPEYHbIM Pa3pe3OM B HHUKHEM CErMEHTe MAaTKH
6b110 NpoBezeHo ot 1 10 6 et Hazax (B cpennem 4,0 + 0,2 roga).

OcHC noka K BBINO, ) MPEJIbIAYIEr0 KecapeBa CeueHus Obiiu
AHATOMHYECKHA M KIMHUYECKHIA y3kuii Ta3 [19 nabmonenuii (52,77%)], nenpaBunbHbie
TONIOXKEHHS W Ta30Bble Mpeiexanus miona [9 HaGmonenuii (25%)], Tskenvie dhopmbl
npeskiamncuy [4 nabmomenns (11,11%)], NpenekaHne muaueHtsl [2 nabniogenus
(5,5%)], orarowmennbiii AKYLIEPCKUIi aHAMHE3 B COYETAHHM C BO3PACTOM MEePBOPOASLUNX
(6onee 30 ner) [3 waGmopenus (8,33%)]. OcHoBHBIM nOKazanueM k MOBTOPHOMY
abIOMMHaILHOMY POZIOpa3peLIeHHIO GbITO HaHUHe “pybua” Ha maTke.

Hccnenoannbie naumenTs! Gbu1n nompasaenens: na 2 rpynnsl. B ocHosHyio rpynmny
BOULTH 26 (72,22%) JKeHIKH, KOTOpbIM Gblna NpoBE/eHa MOBTOPHAA OMepalus Kecapesa
CCUCHHUA 110 METOAMKe, npeuiokeHHol npod. A. Kopumse [1]. Bo II — KOHTPOJIbHYIO
rpyniny sowtk 10 skeHwmt (27,77%), KOTOpbIM KecapeBo ceuenne G0 MPOBEJIEHO M0
O6LIeNpHHSATO# MeToKKe.

Bce nosropubie onepauny kecapesa ceuenus BbIMONHAIM B CPOKH, 6:1M3KHe K CpoKy
pozos (38-40 wenens). IMonaensiowmee 60bIUMHCTEO onepauuit (86,11%) nposeneno B
TJIAHOBOM MOPSIZIKE.

Cocrosinne obnacti npeabinyiiero paspesa Ha matke OMNpeNeNsnM KIHHUYECKH: C
YHCTOM aHAMHe3a, NabNaluK HWKHETO CErMEHTa MaTKH, B X0Jie OnepaLuH NOBTOPHOTO
Kecapepa Ce4eHHs — BU3yallbHO, Na/bNaTOPHO, MOP(ONOrHUECKH M XOCKOMHYECKH,

PyGeu nosHoLeHHBIM CuMTaNH B TeX ciyuasx, KOrAa TOMHA HIBKHETo cerMeHTa 1o
BCeHl uiHe GbIBLIEro paspesa He Gbina MeHee 4 MM, c npeoGiajaHHeM MbILIEUHOI
TKaHH.

Broncuio Muometpus B ofnactu pamee mpowssesentoro paspesa BBIMONHAIM B
fIpoLecce MOBTOPHOrO KECapeBa CeUeHHs, MBILICUHYIO TKaHb BbIPE3ATH 3 BEPXHEro
HIKHEro KpaeB paspesa.

PE3YJIBTATBI M UX OBCY)KIEHHUE

AHa/IU3 NPOBEJIEHHBIX HAMH KITHHHKO-MOP(ONOrHYECKHX HCCIIEA0BAHHIT BbIABHJI, YTO
B | rpynne NauMeHTOB NPH HANMYMM MONHOLEHHOH 30HbI paHee Mpou3BeaeHHOr0
Paspesa, MHOMETPUH O CBOMM CTPYKTYPHBIM M (DyHKLIMOHATILHBIM OCOBEHHOCTAM Gbin
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6aM30K K HOPMaJIbHO#H MbILIEUHOH TkaHM. [TOYTH BO BCeX Cyuasx oTMeueHo OTCYTCTBHE
3aMETHOTO pa3pacTaHus COCAMHUTENbHOH TkaHH. B 100% ciyuaeB MblleuHbIH KOM-
MOHEHT 3HAUHTENLHO Mpeobnanan Haj COEIMHHTENbHBIM. Pacrionoxkenue cocymucToii
ceTH He Gbisio u3meneHo (cM. puc. 1). Bo Il rpynne nauuentos B 30He Npe/IbIAYIero
paspesa B 80% ciyyaes BIABICHO W3GLITOYHOE Pa3pacTaHHe COEAMHMTENbHON TKaHH, B
70% cnyyaes BbISB/ICHbI TakKe BbIPAKEHHBIE COCYAUCThIE HapyLIEHUs: pacLIMpeHHe Co-
CYAOB, KPOBOM3/IUsIHHE, TPOMOO3bI (CM. pHC. 2).

A

Puc. 1

Puc. 2

Taxum 06pa3soM, pe3y/IbTaThi POBEAEHHBIX HAMH KITHHHKO-MOP(ONOTHHUECKHX HCCTe-
AOBaHMH MO3BONHIIM 3AKTIOYHT, YTO NPHMEHEHHE MPEUIOKEHHOH MOH(HLMPOBAHHOI
METOAMKH XapaKTepusyeTcs Gosibluel (yHKUMOHANIbHOMH MOTHOLEHHOCTBIO M, Cle0Ba-
Te/IbHO, BHE/IPEHHE B aKYLIEPCKYIO NPAKTHKY NPE/UIOKEHHOM METOANKH BIIOMHE OMPAB/IaHO.
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MORPHOLOGICAL EVALUATION OF THE EFFICIENCY OF MODIFIED
METHOD OF CESAREAN SECTION OPERATION

T. Kanchaveli, Sh. Koridze, L. Koridze, D. Jincharadze, I. Mukhadze
P. Shotadze Tbilisi Medical Academy

SUMMARY

The analysis of 36 patients who had been subjected to the operation of Cesarean section at Thilisi
Experimental Maternity Hospital and “The House of Health” was carried on. The patients were divided
into two groups. Total of 126 women (72,22%) made the main (I) group who were subjected to the
operation according to the modified method offered by Prof. A. Koridze. The 10 (27,77%) patients were
involved into the second (control) group who had been operated according to the traditional method,
adopted at present. Clinical-morphological investigation was carried out. On the basis of data obtained, the
authors came to the conclusion that the zone of previous section in the main group of the patients was
characterized by a great functional importance and, consequently, the introduction of the modified method
offered by prof. A. Koridze into the obstetric practice is quite advisable.
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OTAAJIEHHBIE PE3YJIbTATHI

MOAU®UIUPOBAHHON METOJUKH KECAPEBA CEYEHUS
H. Yepresuweunu, H. Pyxaose, /. [rcunuapadse

Tonnucckas meanumuckas Akagemus um. I1. Ioraase

IMpunsra 21.08.2009

B npen. it craTtbe np TCSl AHAIH3 OTAAJIEHHBIX Pe3yabLTaToB (MO Npo-
wectBun 3-4-x siet) 104 xeHIIMH, U3 HUX 84-em GbLia npou
Ce4eHus Mo MeTOAHKe, NpeaIokeHHoii npod. A. Kopuase.

Hccsienoannble mauMenTsl pasiesieHbl Ha ABe Ipynnbi: B l Bowwin 84 )lcemuuu =

P P

OCHOBHAsl FPyNINa, KOTOPbIM Omef 6b11a np no i it MeTonNKe,
2 KOHTPOJIbHYIO0 Ipynmny coctaBmin 20 KOTOpbIM p G p no
metoanke I'ycakoBa-3an4enko. B cBoio ouepens, ocHoBHasi rpynna Gbl1a moapasaesiena na
Ase noarpynnsl, B I Bowin 54 KOTOpbIM P ObL1a np paTHo,

a BO BTOPYI0 — 30, KOTOPBIM KecapeBo cedenne ObLiI0 NPOBElEHO ABa pa3a.
C uesblo OUEHKH COCTOSIHMSI pyOua Ha MaTKe, HAapsily ¢ MOAPOGHBIM KJIMHHYECKHM

Hee. BCEM Tam mp J10Ch y/IbTPa3ByKoBOe 0GC/IeN0BaHHE HHKHErO
MaTOYHOIO cerMeHTa.

Aunanu3 TOTyHeHHbIX Pe3y/ILTATOB NoKasaJl, 4To nocae mp p [
no npex TOJUHHA py6ua ocTaeTcss HOpMajbHOIi, a pyGeu —

110JIHOUEHHBIii. CooTaeTcheuuo, TOC/IeAyIOLHe POAbI JONYCTHMbI Yepe3 ecTecTBeHHbIEe
PO/IOBbIE MY TH.

Kaiouesbie cioBa: MOAGHUHPOBAHHBIT METONL, KeCapeBo CeeHHe, NOTHOUEHHbIH pyGel

[IpoGema oTRA/IEHHBIX Pe3y/IbTaTOB KecapeBa CeueHWs M3ydeHa HElOCTaTouHo. Bospac-
TAIOLLEE YMCIIO JKEHLUMH C PYOLIOM Ha MaTke, IUIaHMPYIOIIMX BIIOCAEACTBHH POjibl, TpeyeT
COBEPLUEHCTBOBAHMS METOLOB [MAarHOCTHKHM COCTOSHHS HIDKHErO MaTouHoro cermenta. He
CYLUECTBYET €IMHOTO MHEHHS O TOM, 3aBMCHT JIM COCTOSIHHE PyOLia OT BpEMEHH, MPOLUEILIEro
1iocsie onepaunH, 1 06 ONTHMAILHOM CPOKE HACTYIUIEHHS CllelyloLuei GepeMeHHOCTH.

IMo nanHbIM psna aBTOpOB [1, 2], Gontb pasnMuHOM JOKATH3ALMK OTMEYAETCA y 17,1%
KEHLUMH, @ CMELICHHE MATKH 3a CYEeT CMAaeyHOro MpOLECCa W CPalleHHs C nepeaHedi
OprowHoii  cTeHkol — B 6,6% ciyuaeB. XpoHMYECKHe AJHEKCHTHI M HapylCHUs
MEHCTpYyaslbHOro LMKJIa HabmopaoTes B 3,8%.

E.A. Yepnyxa, /.M. Benoycos, J.M. Komuccaposa [3] ykassiBato, 4to penpoayx-
THBHAA (DYHKUWS MOC]e MOBTOPHOrO KecapeBa CeYeHMs coXpaHsercs iuwb y 40%
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KeHIMH. Y 20-34% skeHWMH ¢ py6LOM Ha MaTke OTMeuaercs yrposa npepbiBaHHs
6epeMeHHOCTH.

ITo nanuev S. Clark, noutn B 10 pa3 ysenuunsaercs PHUCK MpEeKaHUs U UCTHH-
HOTO MPUPAILEHHS MIALEHTBI.

Hccnenosanus JLM. Komuccaposoit u np. [4] ykasblBaloT Ha TO, YTO HAMMEHbLIMI
PHCK HECOCTOSTENbHOCTH pyGLia HMeeTcsl MU MoceyIoLei GepeMeHHOCTH B nepuoz ot
1 oo 4 ner nocne KecapeBa CeyeHHUsl.

Jlist ucenenoBanus coctosHus py6lia Ha maTke Hambonee MPUEMIIEMBIM METO0M
Apjisercss Y3-ckanupoBanue. IIpakTHueckH Bce MCCIENOBATENM OTMeMAoT BbICOKYIO
MH(OPMATHBHOCTD 3TOrO MeTOAA.

Lenbio uceneoBatms ABHIACh ONTUMHM3ALMS TAKTHKH BEICHHS JKEHLLMH BHE Gepe-
MEHHOCTH Ha OCHOBAHMH OLEHKH OTI/IEHHDbIX PE3y/IBTATOB OMeEPALIMH KeCapeBa CeueHHs.,
Jins ocylecTBeHHS NOCTABEHHOM LeH H3ydanH:

~ KCHIMH, KOTOpbIE B aHAMHE3€ UMEJTH ONEPALIMIO KECapeBa CeueHHUs;

~ TPOBOAHIIH OUCHKY COCTOSHHS HIKHErO CErMeHTa MaTKH Y JKeHLUMH C KecapeBbim

c B 3€ C HCIOJB3C Y3U (TpancBaruHanbHoe M Tpakcato-
MHHaJbHOE).

B pesysnbTaTe uMenn BO3MOXHOCTb OMepeMTh OCHOBHBIE MPHHLMIBI BEACHHS 3THX

JKEHILMH Ha Pa3IMYHbIX 3Tanax.

MATEPHAJ U METO/bI

Pa6ota BeImoNHANack B DKcnepuMeHTaTbHOM pornome r. Téunucu u B “Jlome 310-
POBbA”, Ille OMepalMs KecapeBa CeueHHs NMPOBOAMNACH MO MOAMUMHPOBAHHOI MeTo-
AHKe, npeioxenHol npod. A. Kopuase [5].

IpoBonuiu  mpocnekTHBHOe mccnenosanue 104 KeHWHMH.  [lauueHtsl  Gbitn
Pa3jie/ienbl Ha e rpynnbl. B I — ochoBHyio rpynmy BXomunu naumentl, KOTOpbIE B
aHaMHEse MMM MNepeHeceHHylo onepaumio kecapesa cevenus (84 skemumn) mo
MoauduuMpoBaHHOl Metoauke. Bo 11 Tpynmy — Trpynmny cpaBHeHHs (KOHTpOJibHas
rpynna) Bouwd 20 >KEHIIMH, KOTOPBIM oOmepaumus Gbiia npoussefeHa no I'ycakosy-
3anyenko. B cBowo ouepenn, I — ocHoBHas rpynna Gbina noapasnenesa Ha ase noj-
rpynnbi: B I BOUIM 54 KEHIIMH, KOTOpble ObUTH POZOpa3peLleHbl BriepBble MyTem
MOM(HULMPOBAHHONH METOIMKH Kecapesa ceveHus; Bo Il rpynmy sowu 30 skenumn,
KOTOPBIM M0 aHaMHe3y GbII0 MPOM3BEEHO MOBTOPHOE KeCapeBo ceueHHe.

Mpu  obpawenun GepemenHoii cobupanu noapoGHbIi OBWMIA M creunanbbii
aHaMHE3, y/lenss 0co6oe BHUMAHHE TeXHUKe MpeiiecTByIOweH ornepaunMu M MHTpa-
T0C/IEONEPALIMOHHBIM OCIIOKHEHHAM.

ITpn ocmoTpe obpawanu BuuManKe Ha cocTosHMe nocieonepauonHoro pybua Ha
nepeaHei GpIoLIHOM CTeHKe: ero pacronoxkeHue, Pa3sMepbl, MOABHKHOCTb, MJIOTHOCTb
OILYILEHHSM KEHUIMHBI P NabNALWH.

VibTpasByKoBoe HCCeoBaHHe MPOBOAMIHM TPAHCAOAOMHHAIBHBIM JaTUHKOM MM
yactote 3,5 MI'L ¥ BAarajMIHbIM AaTYMKOM npu yacrore 35 MI'u.

Jlnst OUEHKH COCTOAHMS HUWXKHEro MaTouHoro cermenta Y3 NPOBOJMIM MPH Ha-
MOJIHEHHOM MO4eBOM my3bipe. K oXorpauueckum npuskakam HecocTosTenbHocTH
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HWKHErO MaTOYHOrO CErMeHTa OTHOCHJIM: TOJLIMHY MeHee 2 MM u Gosee 8 MM, Kpa-
TepoobpasHoe HCTOHUEHHE Py6LIa, THNEpIXOreHHbIE BKIIOYEHHs B 061acTH py6Lia.

Jlnsi OueHKM KPOBOTOKa B 0G/IACTH HM)KHETO MATOMHOMO CErMEHTa MpUMEHSIAch
AonniepomeTpus. 'eMoAHHAMHUKY B “OKONIOPYGLOBOIA” 30HE CUMTAH yIOBIETBOPHTEIb-
HOM NPH PaBHOMEPHOM pacrpe/ie/leHHH LIBETOBBIX CHIHAJIOB.

Hepes rox nocne kecapesa ceuenus nposoaunu Y3 U runexkonoruueckuii ocMOTp.
OueHHBaOCh COCTOAHNE MAaTKH M MPUIATKOB, MX B3AUMOPACIIONIONKEHUE, HATHUHE npus-
HAKOB XPOHMYECKOTO BOCMAJICHHMS, SHIAOMETPHO3a, MEHCTPYalbHOH (GYHKUMH W T.1.
OcoGoe BHUMaHMe yrensoch 30He py6ua Ha MaTke, PenpOIYKTHBHOMN M CeKcyanbHO
GyHkumsM.

[lonyuennbie nanHbie 0GPaGOTaHbI METOAOM BAapHALMOHHONW CTATHCTHKH. JIOCTO-
BEPHOCTb pas/IMiMi Mekay CPaBHMBAEMBIMH IDYIIAMH ONpPeAEsIH C MOMOLIBIO KpH-
tepust CTbiosienTa. CTaTHCTHYECKH 3HAUMMBIMH CUMTAIH OTIHYMS npu p <0,05.

PE3YJIbTATBI 1 UX OBCYKJIEHUE

[lpu ouerke MeHCTPyanlbHOI (yHKLMH NOCTOBEPHBIX PasfHuMii MeskILy NOArpynnamu
OCHOBHOM Ipynnbl oTMeueHO He 6buo, y 3-x (15%) xeHwmn B rpymnne CpaBHEHHs!
OTMEYaJIHCh HAPYLUEHHS M0 THITY THIEPIOIMMEHOPPEH.
[locne nepsoro kecapesa ceueHs NAUMEHTKM He WCTIBITHIBANM NpOG/NEMbl B
CEKCYyabHOM JKHU3HH.
B cTpykType ruHekonormueckux 3aGonesanuii Bo Il Tpynne J>KEHLUHH rnoce
TOBTOPHOIO  KecapeBa —CeYeHMss 00paliaso  BHMMaHWE BEpBbIE  BbISBJICHHBI
anomerpros. Tak, B 1 rpynne sxenLuu 510t nokasatens cocrasnsin 1 (1.19%), Torna kak
80 11 -2 (10,0%).
Bospact obenenioBantbIX xeHUMH B 0CHOBHOI rpynne koneGascs ot 20 xo 40 ner,
cocrasnss B cpearem 30,0 + 4,0 rosa. Bosiee nonoBuHbI skeHIMH (59,52%) HaXoAHIHCH
8 Bo3pacte 25-33 roza, o Il rpynne — ot 19 10 39 ne, B cpennem 29,0 + 4,2.
[lpu aHanuse SKCTAareHTMTANLHON NAaTONOrMM GBI BHIABICH BHICOKHH YpOBEHD
3aboneBaemMocTH B 0GeMX rpynmnax.
B anamuese Gonee HeM y MONIOBMHBI MALMEHTOK OCHOBHOW IPYNIbl HMETH MECTO
ME/IMLMHCKHE a00PTbl, CAMONPOM3BOJIbHbIC BLIKMABILIK; BHICOKHH MPOLIEHT HACTYIICHHS
GepeMeHHOCTeH B TeueHHe MepBOro W BTOPOrO roja nocie onepaunu (42%), kaxuaas
N4Tas U3 KOTOPBIX 3aKaHYMBAIACh MEIHMUMHCKMM abGopToM. JIOCTOBEPHOro OTpHua-
TEJIbHOTO BJIMSHUS BHYTPMMATOUYHBIX BMELIATE/IbCTB MEXKIY ONEPALMAMH Ha COCTOSHHE
pyOua Ha MaTKe BbIsIBJIE€HO He GbLO.
AHa/lU3 KaTaMHECTHYECKHX JIAHHBIX NAauWeHTok Il Mmoarpynmbl ocHOBHOM rpymrbi
BbISIBHJI, YTO:
— 99% nauueHTOK He KalylOTCs Ha GOJIM B 06JACTH Majloro Tasa M nocjeore-
PaLMOHHBIE CNIAHKH;

— muwb oxna (1,19%) nauuenTka obpaTHiack B KIMHHKY C anoGamu, Xapak-
TEPHBIMH JUISl IHIOMETPHO3a;

— HH B OIHOM cilyyae He GblTo 3a)MKCHPOBAHO IpbDKH, GeCrIonus M BOCTaNeHHe
T0JIOBBIX OpraHoB; 21 nauueHTka 3abepeMeHena 3a 1,5 roaa nocne onepauuu, 7 —
3a 1o/, 2 —yepe3 6 MecsLes.
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lpu ananuse Y3W OCHOBHOW rpynmbi NauMeHTOK 0COGOE BHUMaHWE YHENAIH
HEMpEepbIBHOCTH MEPEHEro KOHTypa MaTKH M OMHMCAHHIO 9XOCTPYKTYPbl BCErO HUKHErO
CerMeHTa.

Hopmanbhas V-o6pashas (opma HIKHEro cerMenta MaTku ycTaHosjiena y 79
(90,04%) u3 84 obcnenoBaHHbIX MALKEHTOK, Y 5 (5,95%) — KOHyCOBUHAS.

HenpepbiBHblIii nepe/iHuii KOHTYP MaTKH OTMEUeH Y BCEX MALMEHTOK C MOMHOLEHHOi
30HOH Mpe/bIAYLIEro pa3pes3a Ha MaTke.

Oxorpaduuecku onpejensemas TONLUMHA MOTHOUEHHOrO HHKHETO CErMeHTa MaTKH
COCTaBJisifia He MeHee 5-6 MM.

Hamu nouTn y Beex sKeHLUMH C MOJTHOLEHHBIM MHOMETPHEM B 30He GbIBLIEro paspesa
Gbista ycTaHOB/IEHA OIHOPOJHAS IXOCTPYKTYpa.

Ha ocHoBaHuM aHanM3a BbIlIENEPEUHCIIEHHBIX OTAANEHHBIX MOKA3aTENell MOXKHO
CYMTaTh, YTO TOC/E MNPOBEAEHHS MO MPEeATONKEHHOH MOAM(PHUMPOBAHHON MeToaHKe
KecapeBa CeYeHHs TOJMHA pyOla OCTaeTcs HOPMAIBHOMN, a pyGell — MOJTHOLEHHBIM.
CooTBeTCTBEHHO, MOCEYIOUHE POJIbI 10TYCTHMBI YEPe3 ECTECTBEHHbIE POJOBbIE MTyTH.
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THE FOLLOW-UP RESULTS OF MODIFIED
METHOD OF CESAREAN SECTION

N. Cherkezishvili, I. Rukhadze, D. Jincharadze
P. Shotadze Tbilisi Medical Academy

SUMMARY

The analysis of the follow-up results (after 3-4 years) of 104 women is given, among them 74
patients were subjected to the operation of Cesarean section according to the method offered by
Prof. A. Koridze.

The patients under the investigation were divided into 2 groups: 84 women made the first —
principal group. They were operated according to the modified method, while 20 women in the
second — control group were subjected to the operation according to Gusakov-Zanchenko method.
In its turn, the main group was divided into two subgroups. The first subgroup made 54 women
who had been first operated on Cesarean section and the second — 30 patients who were twice
subjected to the operation.

With the aim of evaluation the position of the cicatrix on the uterus, along with detailed clinical
investigation all patients were subjected to ultrasonographic study of the lower segment of the
uterus.

Proceeding from the analysis of the data, it should be concluded that after the operation of
Cesarean section carried out according to the modified method, the thickness of cicatrix remains
normal and the cicatrix itself is perfect and therefore the following childbirth is permissible by
natural way.
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ONPEJEJIEHUE NPEMUKTUBHBIX ¥ TIPOTHOCTUYECKHUX MAPKEPOB
PAKA MOJIOYHOM JKEJIE3BI B “CORE” BHOIITATHYECKOM MATEPHAJIE

I J3aznuoze, I. Hemcaose, H. Kapmeenuwgunu, 3. Apxanus, M. Axanaoze,
K. Bypnaose

HauuonanbHblii OHKONOrHYEeCKHii LIEHTp M. A. I'Bamuuasa, Tounucu

PE3IOME

Ha ocHoBe CpaBHMTENLHOTO aHANM3a NAHHBIX MMMYHOHCTOXMMHMUECKOTO WCC/ENOBAHIS
“Core” GHONCHOHHOTO M XHPYPrUYECKOTO Marepuala, pacCMOTPEHO 3HAY€HUE MCIOJIb30BAHUS B
KJIMHMYECKOH NPAKTHKE NMPEAMKTHBHBIX M MPOTHOCTHYECKUX MApKEPOB Paka MONOUHON Kee3hl.
C ueNbio OLEHKH JIOCTOBEPHOCTH JAHHBIX TeXHHKH “Core” GHOMCHM B OTMEUEHHbIX matepuanax
npoananusuposakbl perentopsl PgR, Her2 u Ki67 y 27 npemeHomaysaibHbIX naumeHtok c
SCTPOreH-peLenTop HEraTUBHLIM PAKOM MOJIOYHON sKene3bl. Pe3ynbTaThl CpaBHHTENBHOrO aHa-
JIu3a MokasaiM, YTO MO TMCTONIOTMYECKOMY THIy aMarHossl cosmamu B 100%, ER — B 99%
(r=0977), PgR — B 97,1%, (r=0,940), Her2/neu — B 86,5% (r=0,881), Ki67 — B 96,5%
(r=0,901).




INVESTIGATION OF PREDICTIVE AND PROGNOSTIC MARKERS OF
BREAST CANCER USING “CORE” BIOPSY

G. Dzagnidze, G. Nemsadze, N. Kartvelishvili, E. Arkania, M. Akhaladze,
K. Burnadze

A. Gvamichava National Cancer Center, Tbilisi

SUMMARY

Needle Core Biopsy (NCB) is now considered as an established, highly accurate method for
diagnosing of breast cancer that has replaced either fine needle aspiration cytology or excision
biopsy as the initial diagnostic biopsy procedures in many institutions. Besides establishing an
accurate histological diagnosis, NCB can potentially provide important pathological prognostic
information which may have direct clinical value in certain situations, such as in case of patients
being considered for preoperative (neoadjuvant) therapy.

In the given study the precise preoperative profiling of breast tumors of 27 ER negative
premenopausal patients were investigated. The hlstologlcal type and grade (hematoxylin and eosin
staining) and membrane receptor status (semiquantitative i 1C istry for estrogen (ER)
and progesterone (PR) receptors, as well as Her-2 antigen expression) were assigned by the DCB
before and after surgery. These measures were then compared with those of the definitive surgical
specimen available after the operation. The results of this comparison are: histological type —
100%, ER — 99% (r = 0,977), PgR — 97,1%, (r = 0,940), Her2/neu — 86,5% (r = 0,881), Ki67 —
96,5% (r=0,901).
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POJIb OKCHJIA A30TA B KOHTPAKTHJIBHOM AKTUBHOCTH
MUOMETPUSI BEPEMEHHBIX KPBIC

X. Xomacypuose

T6unucckas MeanunHckas Akagemus um. I1. lllotamse

PE3IOME

Llenb HcenenoBaHus — ycTaHOBMTh HE3aBUCHMYIO POJb OKCHIA a30Ta B MHIUOMPOBAHUN
KOHTPAKTHJIbHOM aKTMBHOCTH MMOMETpHA. In Vitro OMBITEI MPOBEAEHbI HA IALKOMbIIIEUHbIX
TM0JI0CKaX MHOMETPHsS GepeMEHHBIX KpbIC, W30/IMPOBaHHBIX Ha 18-biii JeHb rectauum u
TNoMelleHHbIX B GnkapGoHaTHbIi pacTBop KpeGea. Wsmepenus HM30METPHYECKOTO HarNpsKeHUs
TOJIOCKH MHMOMETpHS TIpH  BO3AeiicTBuM L-aprunuom (L-Arg) u HuTpo-L-aprumun merun
actepoM (L-NAME) npoBoauiu nocpeacTBOM MeXaHOTPOHHOM YCTaHOBKH. Bbiito YCTaHOBJIEHO,
UTO B pesynbTate AeHCTBUA L-Arg CrOHTaHHas KOHTPAKTHIbHAA aKTUBHOCTb MOJIOCKH MUOMETpits
MOJHOCThIO Oblna MHrMOMpoBaHa, a BBenenne L-NAME, Tak xe MOAHOCTBIO YCTpaHuno
MHTHOUTOPHBIT 3 (HEKT — KOHTPAKTHIIbHAA AKTHBHOCTH BHOBb BO30GHOBUIACH. BBeeH e TONbKO
L-NAME 06yc/ioBuI0 yCHIeHHe CIOHTAHHOH KOHTPAKTHIBHOM aKTMBHOCTH. DTH hakTbl
HArIAIHO IEMOHCTPHPYIOT, YTO HHrHOMLMA Gblna BbI3BaHA OKCHIOM a30Ta. Tak kak Hu L-Arg, Hu
L-NAME wue wmensior GydepHbie cBoiictBa pactBopa KpeGca, MoxHO YTBEPXKAATh, UTO
nosy4eHHbIe 3GPEKTbI HOCAT UL 3ABHCHMBIA OT OKCHJIA a30Ta CrielMdHuecKuil Xapakrep.

ROLE OF NITRIC OXIDE IN THE CONTRACTILE ACTIVITY OF
MYOMETRIUM IN PREGNANT RATS

Kh. Khomasuridze
P. Shotadze Tbilisi Medical Academy

SUMMARY

The purpose of the study was to establish the independent role of nitric oxide in inhibition of
myometrial contractile activity. In vitro the experiments were carried out on smooth muscle strips
of pregnant rats’ myometrium, isolated on the 18th day of gestation and placed in Krebs
bicarbonate solution. The measurements of strips isometric tension under the influence of L-
arginine (L-Arg) and Nitro-L-arginine Methyl Ester (L-NAME) has been conducted by
mechanotronic device. It was found that L-Arg causes complete inhibition of spontaneous
contractile activity of the rats’ myometrial strips, but the administration of L-NAME, eliminates
the inhibitory effect — contractile activity was restored. Single L-NAME administration resulted in
enhancement of spontaneous contractile activity. These facts demonstrate that the inhibition was
caused by nitric oxide. Because, neither L-Arg, nor L-NAME changes the buffer properties of
Krebs solution, it can be argued that the obtained effects are only dependent on the specific action
of nitric oxide.
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JIYYEBASI TMATHOCTHKA UHBA3UM JOKAJLHO
PACIIPOCTPAHEHHOI' O IEPU®EPUYECKOI' O PAKA JIETKOT'O

3. Aocedncenasa, B. Kyuasa, ®. Tooya, P. I azya, JI. Nupuweunu

HauunoHanbHblit OHKONOrHYECKHii Llentp um. A. 'Bamuuana, Tounucu

PE3IOME

B ouenke nHBa3um nokaibHO pacnpocty 0 nepudepUIeckoro paka Jerkoro Beyiias
POJb MPHHALNIEKHMT KOMMBIOTEPHOIH TOMOrpaduu. VkasaHHblii MeTon BbicokodddekTnpen b
AMArHOCTHKE MEAMACTHHANLHOM M AHaparManbHON HHBA3HIE H MEANACTHHANLHOI KOMMpeccHi.
OnHako, OH cpaBHMTENbHO Manod(dexTnper npu AuddepeHunpoBke BpactaHus onyxonu B
CTeHKY TPYAHOH KIETKH (NapueTallbhas MHBa3MA) M Npu anddepeHUMpoBKe onmyxoneii cTenki
IPYAHOM KIETKH.



RADIATION DIAGNOSIS OF THE INVASION OF LOCALLY SPREAD
PERIPHERAL CANCER OF THE LUNG

Z. Jejelava, V. Kuchava, P. Todua, R. Gagua, L. Gzirishvili

A. Gvamichava National Oncology Center, Tbilisi

SUMMARY

In the estimation of locally spread peripheral cancer of the lung the computer tomography has a
leading role. This method appears to be high-effective in the diagnosis of mediastinal and
diaphragmatic invasions and mediastinal compression. At the same time above-mentioned method
is comparatively ineffective at the differentiation of growing of the tumor into the wall of the
thorax (parietal invasion) and of the tumors of the thorax wall.
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KPATKOBPEMEHHOE BO3JIEICTBHE CBIPOIl HE®THU
HA IEYEHOYHYIO U )KABEPHYIO TKAHU BbIYKA-
NECOYHUKA NEOGOBIUS FLUVIATILIS PALLAS

C.P. Ircomepm, P.IO. Kacumos, 3.K. Pycmamos
Wncruryt Gusuonorun um. AWM. Kapaesa, HAH AsepGativkana, Baky

Tpunsta 15.05.2009

Vi3y4eHbl THCTONATOJOMHYECKHE CABHIH, MecTo B pHOI M i
TiaHsiXx ocobeii Obluka-necounnxka Neogobius fluviatilis Pallas npu oaHOPa3oBoM BO3-
peiicTBUM cbIPoii HepTH B KoHuenTpaunn 100, 200, 500 u 1000 mr/; npu skenosuunn 1,3 n S
cyTok. BbL10 nokasano, uro npu osaeiicTeun 100 u 200 Mr/y B TKaHsX 0TMEUAIOTCS H3Me-
HeHHsI, HOCsIIIMEe, B OCHOBHOM, KOMIIEHCATOPHBIH XapakTep (B a0epHOil TKaHu — 3TO
FUNEPNUIA3Hs ONUTENHs NEPBHYHBIX JIaMe/ll M BTOPHYHBIX JlaMesll, MHQUILTpaLHs
30 ¢uos, nponndey c BTOp IX JlameJll, aHEeBPH3M; B MeEYeHOUHOi —
HasMuMe Makpoaros, HapyleHue TpaGeKyJ/IsipHOi CTPYKTYpbl, pacLuMpeHie CHHYCOH/I0B,
110JIMMOP(H3M renaTounTOB M HX sIEP, NHKHO3 sijep, CKOIIeHHe MaKpodaros, crarHaumns
kposu). [IpH yBelMYEeHHH KOHUEHTPAUMH H NPOIOKHTEIbHOCTH BO3AEHCTBUS ChIPOFi

HedTH, HapsAy C BbllleyKa i Hapy B PHOIi TKAaHH O0TMEYaI0Cch
orropmeﬂue INUTEHSI MEePBHYHBIX H BTOPHYHBIX JIaMesll, OTHOCsILIeeCs K HeOOpaTHMbIM
u B ii ke TKAaHHM, HApaBHe C YNOMSIHYTLIMH Bbllle Mopdosoruyec-

KHMH CABHIaMH, OTMeYaJloCh HaJIH4YHE GO0JILILIOr0 KOJIHYeCTBa MaKqu)al"OB H c,bulcycu
UHTOIJIA3MATHYECKOI BaKYyOJIH3aUHH renaTouuToB.

KioueBbie cjioBa: ObIYOK-TIECOYHHK, BO3/EHCTBHE, THCTOXMMHYECKOE HCCIICIOBAaHHE

Kacnuiickoe MOpe ABJIAETCA CaMbiM KPYIHBIM BHYTPHKOHTHHEHTAIbHBIM BOAOEMOM HallieH
TUIAHETBI ¥ YHHKATBHO TEM, YTO OHEC/IO JI0 HaC PeuKToBYiO driopy u daymy. CoBpemeHHas
npo6niema 3arpsasHenHocTr Kacrns npuoGpena 0cobyro 0CTPOTY M 31000AHEBHOCTb B CBA3H C
KpYMHOMAcIITAGHbIM OCBOEHHEM He()TEera3oBbIX MECTOPOK/IEHHH ero weilb(a BCeMH MATbIO
NPUKACIUICKMMK  rocyfapeTBami 3a nociefnue 15 ser. Hedranoe sarpsshenme, Kak
M3BECTHO, MOKET MPUBOANTD K HEOOPATHMOMH pa30aaHCHPOBKE KIHOUEBBIX 3BEHBEB MOPCKHX
sKocucteM [5, 15]. BoaHble 3KOCHCTEMBI, ITIaBHBIM 00pa3oM, MOJBEPraloTCs ABYM OCHOBHBIM
BMJAM 3arpsA3HEHMs: XPOHMYECKOE 3arpi3HEHHE MaibIMM M TPYAHO OGHapyKHBaCMbIMH
BLIOPOCAMH He(TH W 3Q/OBBIC BHIOPOCHI, NMPUYMHAMH KOTOPBIX SIBJISIOTCS OIHOPA30BbIE
BBLIGPOCHI Ha PAsIMUHBIX STaNax 0CBOEHUs HehrerasoBbix MecToposkaeHu [2]. K acrosuemy
BpeMeHH HAKOIUIEHO J0CTATOYHO MH(OPMALMK O KOPPENSLMM MEXKY BO3ICHCTBHEM pasiuy-
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HBIX 3arps3HSIOUIMX BELIECTB, COAEPXKALIMXCS B BOJAHOH CPele W MaTONOrMYecKUMM Ha-
PYILIEHHAMH, MMEIOILIMMH MECTO B PA3IMUHBIX OPraHaX M TKaHAX TMAPOGHOHTOB, OCOOEHHO Yy
pui6 [7, 8,9].

Cpeny 3arpsAsHAOIMX BeleCTB, nocrynatromux B Kacnuid, npuopureTHoe MecTo
3aHUMaeT He(Th M ee Mpou3BOAHbIE. B CBA3M ¢ ITMM, M3yueHHe XapakTepa W CTEreHH
MOP(HOIOrHYECKUX H3MEHEHHUI NIPH BO3EHCTBUM NaHHBIX BEILECTB B MOJE/BHBIX OMbITAX
MyTeM NPUMEHEHHs THCTOJIOTHYECKUX METO/IOB MCCIIE0BAHMMH, KOTOPBIE B MOC/EHHE
rojipl Bee Gosiee MMPOKO MCIONb3YIOTCS BO MHOTHX CTPaHaX B PaMKaxX HALMOHANILHBIX U
PErHOHANIbHBIX MOHUTOPHHIOBBIX MPOrpamMM, NPeJICTABIIAET KpakHIow BaKHOCTH [12, 13, 22].

JlanHas paGoTa MOCBsIIEHA H3YyUeHHIO MOP(OIOrHUECKOro COCTOSAHMS NEUEHOUHOI 1
skaGepHoii TkaHel Gbluka-necounuka (Neogobius fluviatilis Pallas), noxeepriuerocs B
71a60PaTOPHBIX YCIOBHAX BO3JEHCTBHIO pa3HUHbIX KoHLeHTpauuit (100, 200, 500, 1000
Mr/11) ChIpoii HedyTH.

Bpibop neueHOUHON TkaHH OOYCIOBNEH TeM, YTO PasMuHble M3MEHEHHs B reue-
HOYHOM TKaHM MPHHATBI B KauecTBe GHOMapKepOB M MPUMEHSIOTCS BO MHOTMX CTpaHax
MpH OLEHKE KaK KayecTBa BOJHOM CPE/bl, TaK M COCTOSIHMS MOPCKHMX OpraHW3MOB,
ofuTaloMX B JaHHON (KOHKPETHO#) akBaTopuu BoaHoro Gacceiina [10, 14]. U3sectHo,
410 MOp(OhYHKUMOHANbHBIE CABUIM B TEYEHH CKA3bIBAIOTCS HA pOCTe, JKM3HEes-
TEeJbHOCTH, PEMPOAYKTUBHOCTH MOPCKMX OPraHM3MOB M, TEM CaMbIM, OTPHLATEIbHO
BAMAIOT Ha nomyisuuio B uenoM [13]. XKaGpel ske HaxomsTcs B HEMOCPEACTBEHHOM
KOHTaKTe C BHEIUHEeW CPeloi, U MO3TOMY SBISIOTCS yHAOOHOH MONENbIO M U3yueHHs
peakimii opraHu3Ma pi6 Ha BO3JEHCTBHE Pa3IMuHBIX TOKCHYECKUX BelecTs [9, 17, 18].

MATEPUAJI 1 METO/JbI

Jlna u3ydeHus BO3AEMCTBHS HE(TAHOrO 3arps3HEHMs OMBITHI MPOBOAMIMCH Ha 23
SK3eMILIApax M00Bo3penbix ocobeii Gbiuka-necoununka (Neogobius fluviatilis Pallas).
BBy TOro, 4To MCcieayeMble PbiObl PEANOUYHTAIOT OOUTaHHE B CONOHOBATHIX BOJAX, B
MOArOTOBJIEHHbIE JUIS COAepXaHus pbi® BaHHBI Oblia 106aBieHa UMHUTHPOBaHHAsS M0
MOHHOMY cocTaBy Mopckasi Bosa Kacrimiickoro mopsi. Kouuentpatms coneit B Bozie 6b11a 6%o.
3aTeM B BaHHbI BHOCHIIM ChIPYIO He(Th, B3sTYIO ¢ MecTopoxaeHus “Hedranbie Kamun™.
Konuenrpauust cocrasuna 100, 200, 500 u 1000 mr/n. Cpeanecytounas temnepatypa
BOJBI B BaHHAX cocTaBuna 22-24°C. [1pogo/mKUTeNnbHOCTb onbiToB Obiia 1, 3, 5 cyTku.

[MCTONATONOrMYECKHH aHATN3 TKaHeH PbIG MPOM3BOMMIICA COMIACHO OOIIENPUHATOMH
METO/IMKE OKpALUMBAHUS reMaTOKCHINH-203MHOM. C LIeNIbio M3yueHHs skabepHOii TKaHH,
o6pasupl GbUIM B3STHI C MepBoi xkabepHoi ayru. OOpasibl NeYeHOUHOH TkaHu mocie
BCKPBITUS PbIG GbUIM B3STHI M3 €€ LeHTpanbHoW uyacTh. JIns ymuotnenus obpaba-
THIBAEMOTO MaTepuaa 06pasibl TKaHeil moasepraiuch GopMannuHoBok ukcauuu (4%
HeittpanbHblii popmanuH). C LeIblo 0CBOGOXKIEHHS HCCIelyeMbIX 00BEKTOB OT U3/HLL-
HETO KoJIMyecTBa (hprKcaTopa 06pa3iibl MOABEPraiH NPOMbIBKE B MPOTOYHON BOJIE, Mocie
yero OHM 00€3BOXKMBAIUCH B CIIMPTE yBelMuMBarowleiicss konuentpauun (50, 70, 80 u
100%), B pacTBOpax — XJ10pohOpM-CIIUPT, XI0pohopM M Keuiion — xjaopodpopwm. [locse
OKOHYATENLHOrO MPOMbIBAHMS MaTepHal 3ajiMBajCs PACTUIaBICHHBIM MapaguHoM Ha
24 u., 3aTem pesasics Ha MukpoToMme. Tonuuua cpe3os coctaBuna 6-7 Mkm. JlanbHeiinas
06paboTka BKIIOYaIa HATATMBAHKE HA NIPEIMETHbIE CTEKIA, JienapadMHUPOBAHKE CPE3OB, LA




4ero OHM MPOBOJAMJIMCH Yepe3 PacTBOPbI CIIMPTA HUCXOASLIEH KPEMoCTH, OKpaluMBaHHe
NPOBOJIMIIOCH TE€MATOKCHIMH-203MHOM. 3aTeM 00pasibl 3aKIIOYaIMCh B KaHaJACKHii
Ganb3am M u3yuyanucb Ha mukpockone NU-2 (Carl Zeiss, Yena). ®otorpaduposatie
MPOBOJMIIOCH € MOMOLLBIO LH(POBOro MUKpockona “Motic”.

Jns oueHkH MOPHOIOrHYECKHX H3MEHEHHH B MEYEHOUHOH TKaHH MCCIeyeMbIX pbi0
Gblla MCNONb30BaHA CTaHAApTHas Kiaccudukauus, onucaHHas B pykosoactse ICES
(International Council for the Exploration of the Sea) [10]. [ucTonaronornyeckas oLeHKa
skabepHO# TkaHM NPOBOAMIACH cOrlacHo kiaccrukauuu P. [Napauap [18].

PE3YJIbTATBI

JlanHoe uccnienioBaHKe MokKasaso, uto npu Bosaeiicteun 100 mMr/in ceipodt HedTH Ha
GbluKa-NecoOYHHKa B TEUEHHE CYTOK BBISB/ISAETCS CMELLEHHE sJep K CTeHKAM renarou1ToB
NpU COXPaHEHWUH TPabeKyJSspHOM OpraHM3aLMK TKaHH. 72-4acoBOE BO3JCHCTBHE ChIPOii
He()TH NPHUBEJIO K JE3UHTErpalliy NeYeHOUHOH MacChl, HapyLIEHHIO TPabeKyJIspHON op-
FaHW3aUMK TKAHK M 3aTPYJIHWIIO YCTAHOBKY IPaHHIL FenaToLMToB. BiiepkuBaHue NoiomnbiT-
HbIX PbI6 B T€UEHHE 5 CyTOK BBISBUIIO MOTEPIO IrenaToOLMTaMHU MOJIMTOHAIbHON (GOpMBI,
CKOTICHHE €IMHUYHBIX Makpo(haros (pHc. 1) 1 1e3HMHTErpaLnio NeYeHOUHONH MacChl.

— ot ST Y

Puc. 1. Crorutenue eMHUYHBIX Makpodaros. VB, x200. Puc. 2. Crarnauus kposu. YB. x200.

Bosneiictere 200 mr/n cbipodt HedTH B TedeHHe | CyTOK Ha TNMEYEHOUHYIO TKaHb
uceneyembiX ocobeit ObIYKOB MPHBENO K CMELICHHIO S€p K CTEHKaM renaToLMTOB,
HapyLIEHNIO TpabeKyIspHOH OpraHM3alMM TKaHH, 3aKYNOPKEe KPOBEHOCHBIX COCYJIOB,
HAIMYKIO IMHHYHBIX MaKpoharos. 72-yacoBas SKCTO3MLMsA PbI B ChIPOl HedTH ITOH
JK€ KOHLEHTPALMH TMO3BOJMIA BBISABHTbL yBENWYEHHE B pasMepax renaToLMTOB,
HapylIeHHe HOPMaIbHOM OPraHW3alMM TMEYEHOUHOH TKaHH, OTMEYaJoch pacliMpeHue
cunycon1oB. Ilpu BbiepKHUBaHMH PbIG B CbIPOH HE(TH B TeUeHHE 5 CYTOK OTMevaeTcs
Gosiee BbIpaskeHHas KapTHHA FMCTONATOJNIOIMYECKHX HW3MEHEHMH B MEYEHOYHOH TKaHW.
Hapsiny ¢ yBenuueHueM B pa3Mepax rernaTOLMTOB, HapylleHHeM TpabeKynspHOH CTpyK-
TYpbl TKAHH OTMEYANIOCh CKOIUIEHHe Makpodaros, MoJMMOpP(HH3M renaToLUTOB, a TAKIKE
MpoLEce BOCTANUTENbHOH HMHQWILTPALMK (HOPMEHHBIMH dleMeHTaMH  Kposu. [lpu
BO3/]€HCTBUH CbIPOi HeTH NpH KOHUEHTpauuK 500 M/ B TeYeHHE CYTOK B MEYEHOUHOH
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TKaHH ObluKa OTMEYanuCh: HapylleHHe TpabeKyIApHOH CTPYKTYphI, HanHuHe Makpo-
(aros, 3aKynopky KpoBEHOCHBIX COCYZIOB M CTarHauus KpoBH (puc. 2). Ipu 72-uacosoit
OKCTIO3HLMK PBIG B MEYEHOUHOM TKAHM MPOCIEKMBATIOCH YBEJIMYEHHE  pa3MepoB
[CMaTOUMTOB, HapylueHHe TPaGeKy/IAPHOH CTPYKTYpbI MeueHouHOi TkakH, COMpPOBOX-
AQIOLLEEC. PACLIMPEHHEM CHHYCOMIOB M CKOILICHHEM B HHX (DOPMEHHBIX dJeMEHTOB
KkpoBH. Ha 5 cyTku nocne Bo3zeiictaus CBIPOH He(TH Ha PLI6 B MEUEHOUHOMN TKaHU GbiI0
00HapyskeHo Gosbliee KOTHYECTBO MaKpo(aros u ciabas LHMTOMIA3MATHYECKAS BAKYO-
nusaums. [pu Bosaeiicteuu 1000 mr/a ChIPOH He(TH Ha | CyTKM MOBTOPSIOTCA CABUIH,
UMEIOLLIME MECTO MpH Npeabiyliel KOoHUeHTpaunu. 1o — yBeduuenne pasmepos
TeraToUMTOB, HX MONMMOP(H3M, HapylieHHe TpaGekysispHOiL CTPYKTYpPbI MEYEHOUHOH
Tkanu. Ha 3 cyTku, kpome Toro, Gb110 BbISBIEHO HATMuHE GOMbLIErO uucia Makpodaros
H BBIDDKEHHBIH MOJIMMOPGU3M renaToLMTOB C yBeqMueHHeM WX B pasmepax M Heko-
TOPBIE W3 KOTOPBIX GbliM ¢ MMKHOTHYeCKMMM spamu. Ha § CYTKH B MCCJIE/lyeMOii TKaHH
Habmonanuch (oKychl LMTOMIa3MATHUECKOH BAKYOJIM3ALIMK T€MATOLMUTOB, B GOMbIIOM
KOJIMYECTBE BCTPEUAIOTCS KIIETOUHBIE /IEMEHTbI KPOBH.

Puc. 3. Ciusiiue BTopuuHBIX ament.
VB. x400.

Puc. 5. AHeBpH3M BTOPHUHBIX TaMest. Puc. 6. OtTopskenne snurenns NEPBUYHBIX
V. x200. BTOPHYHBIX Nlamesit. V. x200.
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JKaGepnas TiaHb Gbluka-necounnka uyepes 1 cyTku mocse Bosaeiicteus 100 mr/a
CbIPOH He(TH B LENOM COXpaHSEeT HOpMalbHOe cTpoeHue. OTMeueHa JIMLb He3Ha-
UMTEJIbHAS TUNEpPIUIasus BTOPHYHBIX Namemn. Yepes 3 CyTok mociie AaHHOrO BO3-
AeiicTBUS B )kaOepHOH TKaHM OblLIM BbISBIEHBI KOHLEBOE pPAacLMpPeHHe BTOPHUHBIX
JlaMeJll M TUNEepIUiasus MepBUYHbIX JIaMesut.

Hepes 5 cyTok nocsie BO3AEHCTBHS ChIPO HepTH GbLIO OTMEUEHO PACIIMPEHHE SITH-
TeUs BTOPUUHBIX JIaMeJll U HHOUILTPaLMs GOPMEHHBIX 3JIEMEHTOB KPOBH, OTMEUAETCs
MOSB/ICHHE J03HHOQMIIOB B MNEPBHUYHBIX Namesnax. Bosaeiicteue cbipoii Hedtd Ha
KabepHyIo TkaHb Gbluka-niecouHnka npu kouuentpaunu 200 Mr/a chipoii HedTH uepes 24
yaca BBISABHIIO PAa3pacTaHKe SMUTENHS NEPBUUHBIX JIaMeJll K HHOUILTPALMIO GOPMEHHBIX
2/IEMEHTOB KPOBH. Yepes 72 4. 5KCMO3MUMM PbIG B CHIPOH HE(TH MpPH TOM ke KOHLEH-
TpalMK  OTMEHYA/oCh Ppa3pacTaHWe MENIAMEUIAPHONO JMUTEeNHs W npoandepaums
(onHOBpeMeHHOE pa3pacTaHue SMHMTENHs NEPBHYHBIX M BTOPHUHBIX Jamesut). Ilocie 5
CYTOK HaXOJXKICHHs MCCIIe/lyeMbIX PbI6 B ChIPOH He(TH B skaGepHOM TKaHH OTMEYaNoch
GoJlbluee YHCIIO MOJBEPTHYTHIX THIIEPIUIA3MM JIaMeST BTOPOTO MOPS/KA, B 0COGEHHOCTH,
MX KOHLEBbIX y4aCTKOB.

Boszeiictere cbipoit Hedi B koHueHTpaunu 500 MI/n Ha skaGepHyIO TKaHb GbluKa-
NECOYHMKA 4Yepe3 CyTKH TpPHBOAMIO K M3MEHEHMSM B MCClelyeMol TKaHH,
3aKJIIOYAIOMMCS B TMIIEPILIA3HH MEPBUUHBIX M BTOPHUYHBIX Jamesll. Bbliepiupanue
HMCcClelyeMbIX pbi0 B TeueHHe 3 CyTOK Takoke BBISBMIO Pa3pacTaHHE PeCIMPAaTOPHOro
ONHUTEIMS M CIIMAHWE OTAENbHBIX cocefHuX namesn. Cama skabepHas TkaHb Obuia
MH(UILTPHPOBaHa KileTkamu kpoBH. [Tocsie HaxOxkaeHUA pbi6 B CBIPOi He(TH B TeueHne
5 CYTOK MopakeHHs B MCCreyeMol TKaHu HOCHIIH Gonee BblpakeHHBIH Xapaktep. Tak,
C/MAHHE  BTOPHYHBIX JlaMesll BeTpeyaercs y Gonbiuero uncna jamenn (puc.3),
TUNeprUIasks Takoke Oblia OTMeueHa y GONBUIMHCTBA aMeluT BTOPOro nopsuka. Kpome
TOrO, OTMEYEHO OTTOPIKEHHE SMHMTEHS C MOBEPXHOCTH BTOPHUHBIX Jamenl. Kapruna
MOp(OsIOruyecknx aHoManuii  skaGepHoil TKaHM y HCCaemyeMblx ocobell mocie
BO3ACHCTBHA CbIpoii HeTH npu koHueHTpaunu 1000 Mr/n depes CyTkH BKJIOuana
OOLIMPHbIE OTEKH BTOPHYHBIX JIAMEIL M CKOIUIEHHE Ha HMX 303MHOMHIIOB. Yepes 3 cyTok
BO3/ICHCTBHA CBIPOH HeTH ycTaHOBNEH (GaKT CIMSHMS JlaMesl BTOPOTO MOpAjAKA W
o6wnpHble oTekH. OTMeueHa BbIPaKEHHAs THIEPILIA3Hs SMUTENHS BTOPHUHBIX JaMeJL.
Yepes 5 cyTok Bo3aeHCTBHS ChIPOH HETH Yy MOZOMBITHBIX PbIG MPOABNAETCS YCHICHHOE
paspacTaHue OMMTENWs MEPBMYHBIX M BTOPHUYHBIX samen (puc. 4). CocyaucTbie
PACCTPOHCTBA NPOSBUIMCL B BHAE MHOTOYMCICHHBIX OTEKOB M CTasa KPOBH Yy
3HAYMTENILHOTO YKCJIa BTOPHYHBIX Jlames1 (aHeBpusM) (puc. 5). ITpociexkuBaroTes MHO-
FOYMCIICHHBIE CITy4au OTTOPIKEHHUS IBIXaTEeIbHOTO 3nuTenus (puc. 6).

OBCYXKJAEHHUE PE3YJIbTATOB

Msyuenne Bo3zelicTBMS Chipoli HedTH Ha NeYeHOUHYIO W kaGepHylo TKaHH MpH
BoszeiictBur 100 1 200 Mr/;1 BbIBMIIO M3MEHEHHS, HOCALUME, IJIABHBIM o6pa3om, KOM-
TNeHCATOPHbI XapakTep (B 5kaGepHOM TKaHM — 9TO FHIEPIUIA3HA SMHMTEHS MEePBHUHBIX
JlaMeJUT ¥ BTOPHYHBIX JIaMesli, HHGUIBTPaLKs 203HHOMHIOB, nponudepalys, ClusHHe
BTOPHYHBIX JIAMEJUI, aHEBPH3M; B MEYEHOYHOH TKAHW — HalWyMe Makpodaros, Ha-
pyLueHue TpaGeKyIspHOH CTPYKTYphI, PACIIMPEHHE CHHYCOM/IOB, MOJTMMOP(U3M renaro-
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UMTOB M WX slep, MUKHO3 snep, CKOMIeHHWe Makpodaros, crarHauus kposu). Ilpu
YBEJMYEHWH KOHUEHTPALMH W MPOIO/DKUTEIBHOCTH BO3AEHCTBUS ChIPOH HedTH, HapsLy
C  BbIlIEYKA3 IMH W MM, B KkabepHOH TKaHM OTMeYaJoch OTTOPKEHHE
SMUTENMs MEPBUYHBIX M BTOPHYHBIX JIAMEJI, OTHOCAIIErocs K HeOOpaTHMbIM H3Me-
HEHHAM; B TEYEHOYHOH JKE€ TKaHH, HApaBHE C YNOMSHYTBIMH BbILIE M3MEHECHHAMH,
OTMeYaoch Hanuuue GosblIero KoMMuecTBa MakpodaroB u (oKychl UMTOMIa3Ma-
THYECKOH BaKyOJIM3alHMH renatouuTos. OTMeUeHHbIe HAMH KOMIEHCATOPHbIE H3MEHEHHS!
B okabepHOH TKaHW omucaHbl B paboTe MO BO3AEHCTBHIO BOAOPACTBOPUMOi (pakimy
nedru (BPOH) B kouuentpaunu 2.5% u 7.5% B Teuenue 24 u 72 4. HAa TPAXMHOTOB
(Trachinostus sp.), pe3ynbTaThl KOTOPOM BBISBHIM THIEPILUIA3HIO JaMENISPHOTO 3MH-
TEJUs, aHEBPU3M, OTLUE/YLUMBAHHE KJETOK 3MUTeNus W causuue namenn [12]. Tlpu
HCCIIeIOBaHMK acTHaHakca (Astyanax sp.), MOABEPrHyToro Bosaeicteuio 33% BPDOH, B
kabepHO# TkaHH GbUTH BBIABICHBI IE30praHU3aLMs BTOPHUHBIX JIaMell, npoaudepanus,
a TaKKe aHeBPU3M BTOPUYHBIX namenn [7]. Bausuue B Teuenne 96 4. u 15 nueit 50%
BP® nuzenbHoro Torumpa Ha npoxiionos (Prochilodus lineatus) BoisBiIO Takue usmeHeHus
KaK TUMepruiasus jkaGepHOro JMUTeNHs, 3aCTOi KPOBH, PaspacTaHHe SIUTETUs James,
CMsHKME M fie30praHu3aums amesn. [pu yBenuueHnH skenosuimu 1o 15 aueit Habmonanuch
TaKkMe Cepbe3Hble M3MEHEHHs KaK aHeBPH3M, Pa3pbiB KJIETOK, OYarM reMOpparku, CiusHHe
GObILIEro KOMUYECTBA JIaMeJUl, Pa3phbiB JIAMEJUIAPHOTO STMTENHs, SBUBLUEFOCS PE3yJbTaTOM
paspyluarouero JeHCTBUS TOKCHMKaHTa Ha TkaHb [19]. Heckonbko Gosee BbIpakeHHBbIH
XapakTep M3MEHeHWH B jkaGepHOM M MEeveHOYHOM TKAHAX OMKChIBaeTcs B paGoTe Mo
BO3/ICHCTBUIO CBIPOH HedTH Ha KypuHckoro ocerpa (Acipenser gueldenstaetdii persicus
n.kurensis, Belyaeff) npu konuenrpatwu 500 u 1000 mr/n B Tevenue 1, 3 u S cytok. Tak, B
NEYEHOYHOH TKaHH OCETpa, B OTIMUME OT Obluka-niecouHuka, npu BozaencTsun 1000 mr/a
CbIpoit HeTH K KOHLY S5-X CyTOK OTMeuanoch Hanuuue GasopuibHoro dokyca u
JKMPOBOTO TMeEPepOXKAeHHs renatouuToB. Takue M3MeHeHHs B kabepHOM TKaHM Kak
TMNEpPIIa3ks, CIHUSHUE BTOPHYHBIX JIaMeJll, Pa3pacTaHue OSMUTENHs TMEPBHUYHBIX M
BTOPHYHBIX JlaMesl1 y Gbluka-necouHrKa BCTpeUaloTes pexe, yeM y ocerpa. Kpome Toro,
y ObIUKa-NecoYHNKa OTCYTCTBYIOT TAaKHE CEPbe3HbIE MATONOrMYECKHE W3MEHEHHMS, Kak
OTIIENYIIMBAHKE KJIETOK JIaMeJUIIPHOrO SnuTenus W aedopmaiuus xpsia, oGHapy-
JKEHHBIX Y KYPHUHCKOro oceTpa npu BoszencTsuu 1000 mr/n cbipoii Hedyru [20].

OrMeueHHbIe B XOJI€ BBITIONIHEHHOW HaMM paboThl TaKHe W3MEHEHHs B MEYEHOUYHON
TKaHM KaK yBeJMYeHHe Makpo(aros, paclIMpeHHe CHHYCOMIOB, CTArHALMs KPOBH ObliH
BbIABJICHBl M B XOJI€ U3YYEHHsS COCTOSHHMS MEYEHOUHOM TKaHW APYroro BMAA — pPeyHOM
kambanel (Platichthys flesus), moaBeprHyToi BO3ZEHCTBHIO [OHHBIX OTJIOKEHHH,
cojiepKalluX nojMapoMaTuyeckie yriaesonopoasi [21]. MHble Mopdonoruueckue Hapy-
IIEHUs B MEYEHOYHON TKaHM HabIOJaNuCh BCIEACTBUE BIAMSHHS AM3€IbHOTO TOMIMBA
(50%) na mpoxunonos B Teyenue 6, 24 u 96 u., BKIIOYABLIMX FUNEPTPODUIO KIIETOK
NeYeHH, HaIUYMe 303MHOGMIIBHBIX TPaHysl B LIMTOIUIA3Me, YBEJIHYEHHE Makpo(aros,
cMelleHHe saep K nepudepu renaTouMToB, BAKyONM3ALMIO LMTOMIasmbl. [Ipn yBe-
JIMYEHHH K€ TMPONODKHTENLHOCTH BO3JCHCTBUA 10 15 nHell B MeyeHouHO# TkaHu
oTMeuanuch Gonee BhIpaKEHHbIE M3MEHEHMS KAaK LMTOIMUIa3MaTHyecKas JereHepaLius,
3aCTOM KPOBH, MUKHO3 A1ep U pa3pbiB kieTok [19].

OTMeueHHbIE B XOJe HACTOSLIErO MCCIeOBaHWS TaKHe W3MEHEHWs KaK CIMsSHHE
BTOPHYHBIX JIAMEJUI, KaK C/IEAYeT W3 JaHHBIX JIMTEPATYpbl, ABISETCS CICACTBHEM CIIHs-




HUs KOHUEBBIX Y4aCTKOB COCEAHMX BTOPHYHBIX JIAME/UI B Pe3y/bTaTe GECKOHTPOIbHOM
THNCPIIA3HH KICTOK PECNUPATOPHOrO SIHTENHS, B PE3yJIbTaTe Yero cBOGOAHOTO Mpo-
CTPAHCTBA MEJY BTOPHYHBIMM JIaMEJIAMH HE OCTAaeTCsl, W OHM BBINISIAT KaK eauHas
macca [11, 16]. Jlannas peakuus sBaseTcs NMPUCMOCOGHTENbHO-3ALMTHOMN. [Tpenno-
JlaraeTes, YTO BCJIE/ICTBUE STHX MPOLIECCOB TOPMO3HTCS POHUKHOBEHHE KCEHOOHOTHKOB
B KPOBb Ye€pe3 KanuisipHyto cuctemy »xa6bp [17,18]. Hapywenus B sxaGephoit Tkanm, B
OO/IbLIMHCTBE  CIIYYaeB, HOCAT HECTIELM(HYECKHH H  KOMNEHCATOPHbIH xapakrep,
HAINPAB/ICHHDIH HA yBE/IMYEHHE COMPOTHUBICHHS K TOKCHKAHTY. K aHHBIM M3MeHeHHAM
MOJMKHO OTHECTH THNEPTPOGHIO W THNEPILIA3HIO PECTIHPATOPHOTO SIUTENHS, ClUAHHE
JlAMEJUI,  TMIEPCEKPELMIO CIIM3H M MHOMILTPALMIO B MEKKIETOYHOE MPOCTPAHCTBO
(opmennbIx snementos kposu [11].

[lpu BO3AEHCTBHM OCTPOTOKCHUECKMX KOHUEHTPAUMH M yBenHyeHuu TNPOJIOJIKH-
TEJILHOCTH BO3ACHCTBHA TOKCHKAHTOB B JKaGepHOl TKAHM OTMEHalOTCS MOBPEKACHHS,
HocslMe HeoOpaTMMbIH XapakTep (paspblB M HEKPO3 JBIXATENLHONO SMHTENHS, €ro
OTTOPYKEHWE W OTLIeNylMBaHKe). [unepTpodus M runepmiasus snutenus kak nep-
BUUHBIX, TAK W BTOPHUHBIX JIAMEILI, PAaCCMAaTPHBAEMbIX B KaueCTBE KOMIEHCATOPHBIX
PEaKUHH, SBASIOTCA  Pe3y/bTaTOM —HeaueKBaTHOro ra3oobMeHa B kaGpax, uTo
BIOCACACTBHH NMPHBOJMT K yMEHbIIEHHIO AU GY3HOM COCOGHOCTH, XOTS Mpu 3TOM U
CO3ACTCS IONONHUTENbHBII Gapbep, MpenoTBpauiaouuMii JabHeiiee MOCTyrUIeH e
KkcenoGuotukos [11, 18]. Hanuume daxta namennsproro aHeBpu3Ma B skabpax Obluka-
MECOYHHKA ABJIACTCSA PE3YJILTATOM HAPYLICHHS COCYAMCTOM LENOCTHOCTH C BBICBOGOMK-
AetueM GOJIBIIOro KONHYECTBA KPOBH, BBITAJIKMBAIOLLEH JlaMeJuUIApHbIN snuTenuii [16].
lunepriasus ske BTOPHUHBIX Jlamen, Hapsxy ¢ runeprpodueit *alp, Kak npearno-
Jlaraeres, SBAAIOTCA ajanTalMed Ha TKAHEBOM YPOBHE, T.e. 3aLUUTHOMH peakimedi, yMeHb-
LuatoueH CKOPOCTb MOTIOLIEHHs TOKCHKaHTa [1]. ClleyeT OTMETHTb, 4TO GOMBLIHHCTBO
HAPYLICHHIA, OTMEUYEHHBIX B NEYEHOYHON U 5kaGepHOH TKaHAX GbIYKA-TIECOYHNKA, MOKHO
OTHECTH K psjly NPOAM(EpaTHBHBIX M BOCTIAIMTEIbHBIX W3MEHEHHI; B YaCTHOCTH, B
KabepHOl TKAHH 5TO — WHOUILTPALMA DOPMEHHBIX IEMEHTOB KPOBM, THNeEpIuIa3us
KabepHOro JMUTENHA, CIMAHUE JIaMesll, aHEBPU3M; B MEUEHOUHOH TKAHU — Hajuune
Makpo(aros, HapyluenHe TpaGeKyIApHOH CTPYKTYpI, MOIUMOP(H3M FeNnaToLHTOR 1 HX
A/1ep, CTArHALMA KPOBH.

Takne napylwenus, Kak CTarHaUMs KpOBH, OTMEUEHHbIE HAMM B MEYEHOUYHON TKaHW
OblUKa-NIeCOHMKA, CBHCTEILCTBYIOT O HApYLIEHHH KPOBOCHAGKEHHS, UTO, KaK npero-
Jlaraeres, ABJAETCA OJHMM W3 3JIEMEHTOB (u3MoNOrHueckoi 3awmtsl [3]. Hanuume
TOIMMOP(H3MA  rEeNaToLMTOB MOXET pPaccMaTpUBAaThCs B KAueCTBE CTEPEOTHITHON
PCaKLMH TIPH PenapaluMoHHBIX MPOLeccax Nocie BO3ASHCTBHS 3arps3HAIOLIMX BELIECTB
[4]. Habnionaemble B Xofe McceoBaHUs yBENHUYEHHE KONHYECTBA H pa3MepoB MaKpo-
(aros, Mcrionb3yembix B KauecTBe HecreUH(HUECKUX 6HOMapKepoB MpH BO3AEHCTBUM
CTPECCOPHBIX (DaKTOPOB, B YACTHOCTH, MPH BO3AEHCTBUM TOKCHKAHTOB PA3MUHON XH-
MUYECKO# MPHPO/IbI, CBHAETENLCTBYIOT O MOGHITH3ALIMM MMMYHHOH 3aLThI OpraH3ma [6].

Takum oGpasom, pesy/ibTaTbl NpoBeaEHHOH HaMH SKCIIEPUMEHTATBHOM paboTbl
MOKa3aJIK, YTO CIBHMIH, MPOHUCXOAAIIME B kabEpPHOM M MEYEHOYHOW TKaHAX Obluka-
TECOYHMKA MPH BO3NCHCTBHM ChIPOH HE(BTH, HOCAT MPU HHM3KMX KOHLEHTPALMAX,
TJIaBHbIM 00pa30M, KOMINEHCATOPHbIH XapaKTep M HANpaB/eHbl, B LEJOM, HAa MHHH-
MH3ALHIO TOBPEKAAIOUIETO S(eKTa MOCTYNAIOUMX B HUX TOKCHYECKHX areHToB. [Tpu
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BBICOKMX KOHLEHTPAUMAX HabMOAlOTCS, B OCHOBHOM, M3MEHEHMs, HOCALIME Heobpa-
THMBbIH XapakTep, NPUBOASLIHE, B KOHEUHOM HTOTe, K FHGENN OpraHu3ma phi6.
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SHORT-TERM IMPACT OF CRUDE OIL ON GILL AND LIVER TISSUES OF
GOBY NEOGOBIUS FLUVIATILIS PALLAS

S.R. Jomert, R.Y. Kasimov, E.K. Rust v

ALl Karaev Institute of Physiology, Azerbaijan NAS, Baku

SUMMARY

The article concerns study of histopathological changes in gill and liver tissues of adult goby
Neogobius fluviatilis Pallas exposed to crude oil at a concentration of 100, 200, 500 and 1000 mg/I. The
animals were exposed for 1, 3 and 5 days. At the concentration of 100, 200 mg/l in gill tissue hyperplasia
of the epithelium of primary and secondary lamellae, blood cells infiltration, fusion of secondary
lammelae, proliferation, aneurism, in liver tissue — macrophage aggregates, disorganization of trabecular
structure, blood stagnation, sinusoids dilation, appearance nuclear pycnosis in hepatocytes and their
pleomorphysm were observed. All these compensatory morphological lesions aimed at protection the gills
and liver against damage of harmful effect of crude oil. At the high concentration (500, 1000 mg/l) in gills
besides the above-mentioned alterations there was observed such severe and irreversible lesion as
epithelium detachment — in gills, increasing of the number and size of macrophage aggregates and
vacuolation of hepatocytes — in liver tissue.
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