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BNMUAHUE OUNENTUAA I'b-115 HA TPEBOXHYIO PEAKLIUIO
Y KPbIC MNMPU MOAEJNIMPOBAHUN “CUHOPOMA OTMEHbI”

BEH3OAWA3ENWHOB

N. T. Konuk, WU. A. Kagnukos, B. H. Xykos, T. A. l'ygawesa, C. 6. Cepenenun’

Wzyueno pnustaue aunentuna I'b-115, perpoananora sunorennoro X11K-4, Ha mokasare-
JIM TIOBEJICHUS B TeCTe “TIPUNIOAHATHIN KpecTooOpaszublit tadupunt”’ (ITKJI) u conepkanue
OMOTCHHBIX aMHHOB B CTPYKTypax MO3ra IOCJ]e MPEKPaIleHHs] BBEICHHUS OSCIOPOIHBIM H
uHOpenubM Kpbicam MR/MNRA ¢denazenama (2 Mr/kr/neHb, BHyTPHOPIOLMIMHHO, 21 J1eHb)
U nuaszenama (4 Mr/kr/meHp, BHyTpuOpromuHHo, 30 nHeil). [TokazaHo, uTto uepes 24 —48 u
rmocie oTMeHbl TpaHkBuim3aropos ['b-115 B no3ax 0,1 u 0,5 MI/Kr oka3bIBaeT aHKCHOJIUTH-
YecKoe JEeHCTBUE Y BCEX MCCIEAOBAHHBIX )KUBOTHBIX, YBEIMUYHMBAsl YUCIIO 3aX0H0B U BpeMsI
npeObIBaHus B OTKPBITHIX pykaBax [IKJI. B ctpuaryme y 6ecniopoasbix kpbic ['b-115 BbI3bI-
Ban yBenauueHue cogepxkanust JODYK na 25 % u JIA nHa 31,6 %, cHUKEHHE KOTOPBIX OTMe-
YEHO B YCIOBHSIX a0CTHHEHLMH, BHI3BAHHOW OTMEHOH Iuazemama. [lodydeHHBbIC TaHHbBIE
cBuIeTeNbCTBYIOT 00 3 dekruBrocT ['b-115 B ycTpaHeHHH TPEBOTH y KPBIC MPH OTMEHE

6CH3OZ[I/Ia3eHI/IHOBbIX AHKCHUOJINTHUKOB.
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BBEOEHUE

W3BecTtHO, 4TO pe3koe MNpeKpalleHHe UINTETbHOrO
mpueMa aHKCUOJHMTHUKOB OEH30/1Ma3eMMHOBOTO psa Co-
npoBoxkiaercst y 0,5 — 7 % OOMbHBIX CHHJIPOMOM OTMEHBI,
JUISL KOTOPOTO XapaKTePHBI CHUMIITOMBI, MPOTHBOMOJIONK-
HbIe TepaneBTHYeCKuM dddexram OeH301a3enuHOB, a
HMMEHHO, TPEBOTa, OECCOHHMIIA, B HAUOOJIee TSKETBIX CITy-
yassx cynoporu [13]. CyiecTByeT ps THIIOTE3, CBA3bI-
BaIOUIMX BOSHUKHOBEHHE HHIYLIMPOBAHHON OTMEHOW OeH-
30[IMa3€NMHOB TPEBOXKHOW pEaKIUH C Pa3TUYHBIMUA HEH-
POXMMHUYECKHMHU CABMIaMHM, HAaIlpUMEp, C YCUIIEHHUEM Ce-
POTOHMHEpPrUYecKoil Hepomnepenaun [16], ¢ TunepakTUB-
HOCTBIO CHCTEMBl KOPTHKOTPOIMH-PUIM3UHT (aKTopa H
yuactueM Hedpornentuga Y [11], moBbllIeHHEM YyBCTBH-
TEIbHOCTH T[IyTaMaTepruyeckoil CHUCTEMBI OTYACTH Kak
KOMIIEHCATOPHBIM MEXaHHU3MOM B OTBET Ha XPOHHUYECKOE
OeHzoaua3enuH-uHAynupoBanHoe ycunenne [AMK-epru-
YEeCKOTo TOpMOXkeHHs [S]. Bricokuii ypoBeHb TPEBOTH MO-
JKET OBITh CBS3aH TAKXKe C YBEJIIMUEHUEM COJIepIKaHUs Hel-
porentuaa xonenucroknauHa (XLK) 8 ITHC. Boszpacra-
Hue konmmuectBa XLK2 penentopoB Bo (poHTanbHOM
KOpe W TUNIOKaMIIe y KPbIC Ha (JOHE OTMEHBI Jua3enama
MO3BOJISIET paccMarpuBaTh akTuBaimio XK cucremsl kak
Ba)XKHOE MaTOT€HETHYECKOE 3BEHO B MeXaHu3Me (opMHUpo-
BaHUU CUHJIpoMa oT™MeHsl [ 10, 11].

Panee ycTaHOBICHO, YTO PETPOAHAJIOT 3HIAOTCHHOTO
XUK-4 munentux I'b-115, amup N-(6-peHunrexcano-
win)ommnwi-L-tpuntodana [1], oka3piBaeT CEJICKTUBHOE
AHKCHOJINTHYECKOE JCUCTBUE Y JKUBOTHBIX C W3HAYAJIBHO
BBICOKUM YPOBHEM TPEBOI'M B TECTE “OTKpBITOE I0JE”
(mprmn BALB/c, kpeicki MR), He BiMsisi Ha MOBEICHHE
ocobeil ¢ yCcTOIUMBOIl SMOIMOHAIBHON peakIieii Ha IpH-

! Hun (apmakonoruu um. B. B. 3akycoBa PAMH, 125315, Mock-
Ba, yi1. banTmiickas, 8.
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MeHeHHbIH crpecc (Mpimm C57BL/6, kpricet MNRA) [2].
B peanm3amuio mpoTHBOTPEBOXHOW aKTHBHOCTH JIHITCTI-
tuna BoiedeHsl XI[K2 pernenTopsl, TOCKOIBKY arOHUCT
XIK?2 peneniropoB XI11K-4 u I'B-115 umerot o6ryro dap-
MAaKOJIOTHYECKYI0 MUIICHb U TPOSBILIOT (DYHKIIHOHAIb-
HbIHM aHTaroHu3M [3]. OgHako JaHHBIE O CIIOCOOHOCTH JH-
MENTH/Ia YCTPAHSTh MPOSIBICHUS “CHHAPOMA OTMEHBI K
OeHzonmasenuHOBbIM TpaHkBuim3atopam (BT) orcyrct-
ByloT. llenbro Hacrosiiel pabOThI SBWIOCH W3yUYCHHE
BiusHus aunentuaa ['b-115 va moBeneHueckue (in vivo)
1 HEUPOXUMHUUECKHUE (ex Vivo) TIOKa3aTelld TPEBOXKHOM pe-
aKIMY, WHAYUMpoBaHHOM ormeHoil BJIT mocne pnurens-
HOTO BBEACHHS, y OECHOPOAHBIX M HHOPEIHBIX KPBIC
MR/MNRA.

METOAbl NCCNNEAOBAHUA

ONBITEl TPOBOAMIM HA OECHOPOTHBIX OEIBIX KPHI-
cax-cammax maccord 280 —300T W MHOPEIHBIX KpbIcax
muanid - Maudsley  Reactive (MR) w  Maudsley
Non-Reactive (MNRA) maccoii 210 — 260 1, BEIBEICHHBIX
U3 IJIEMEHHOTO spa mutoMHuKa Winston-Salem (Cesep-
Has Kaponmua, CIIIA) B nmaGoparopuu OHOJIOTHYECKUX
mozeneit PAMH “Caetmbie Topbr”. JKUBOTHBIX cofiepxanu
B CTaHHApTHBIX ycioBusax Buapus HUU dapmaromornn
uMm. B. B. 3akycoBa PAMH mnpu cBoGomHOM noctyme K
BOZIC U OPUKETUPOBAHHOMY KOpMY 110 6 0coOei B KIIETKeE.
IIposiBnenue cunapoma ormensl BT perucrpupoanu
yepe3 24 4 nociue oTMeHsl heHaszenama (Dusznko-xuMmde-
ckuif mHCTHTYT MM. A. B. Borarckoro, Onecca) B 103e
2 MI/KT, BHyTPHOPIOMIUHHO, 21 feHb, U uepe3 48 u mocie
npekpaiieHust BBeleHus auasenama (“Sigma”) B moze
4 mr/kr, 30 nHE#, B BoqHO-TBUHOBOM pacTtBope. Coennne-
nue I'b-115 (HUU ¢apmakonsorun um. B. B. 3akycosa
PAMH) B no3e 0,1 MI/kr, BHYTpHOPIOIIUHHO, B BOJ-
HO-TBMHOBOM PacTBOPE BBOAMJIM OIHOKpATHO 3a 20 MHH
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Bnusiaue I'b-115 (0,025 u 0,5 Mr/kr) Ha HOBEACHUE HUH-
Openubix kpbic uHUE MR 1 MNRA depes 24 1 ocie ot1-
MeHBI (peHa3enama B TECTe “TIPHITOAHATHIN KpecTooOpas-
HBIW TaOUPUHT”.
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[To ocu abcrmec — ombITHBIE TpymIbl: /| — TUIane6o; 2 — KOHT-
ponb; 3—I'b-115 B noze 0,025 mr/kr; 4 — I'b-115 B no3e 0,5 Mr/kr.
ITo ocu opaunar — napamerpst IIKJI B npouenTax. lannsle npen-
craBiieHbl kak M + SEM; * —p<0,05, = — p <0,01 craructuue-
CKHU JIOCTOBEPHBIE PA3IMYHs [0 CPAaBHEHUIO C KOHTPOJIBHOM IpyIl-
oM, oHO(aKTOPHBIN JUCIICPCUOHHBIN aHaNu3, TecT JlaHHeTTa; B
Ka)XXJI01 rpymrie o 7 — 8 >KUBOTHBIX; % BPEMEHHU B OTKPHITHIX pyKa-
Bax (OTHOIIICHHE BPEMEHH HAXOXKICHUS B OTKPBITHIX pyKaBax K 00-
nieMy BpemeHu HaOmonenus x 100 %); % konudecTBa BBIXOIOB B
OTKPBITHIE pyKaBa (OTHOLICHHE KOJIMYECTBA BBIXOJOB B OTKPHITHIC
pykaBa K o01ieMy 4ucily BEIXOOB B pykaBa x 100 %).

JIO OIICHKH TPEBOXKHOTO MOBeACHHS U 3a 20 MUH 70 JIeKa-
MUTAIH KpbIc. KOHTPOJIbHBIC JKUBOTHBIC ITOYYaH BOA-
HO-TBUHOBBII pacTBOp. M3yuaeMble COEMHEHUS BBOAMIN
u3 pacuera 0,1 mu/100 T Macchl Tena KUBOTHBIX.

AHKCHOJIUTUYECKOE JEeMCTBUE HU3y4alud B YCIOBUAX
Tecta “TIPUNONHATHIA  KPEecTOOOpasHbId  JTaOUpPUHT”
(ITKJI) [17]. B TedeHne 5 MHH pPErHCTPUPOBAIH BPEMS,
MIPOBEIGHHOE B CBETIBIX PyKaBax JAOWPHUHTA, OTIEIBHO
YHCJIO 3aX0JI0B B CBETJIbIE U TEMHbIE pyKaBa JaOUpPUHTA,
BpeMs Hpe6I>IBaHI/I$[ B HCHTPE, YMUCIIO 3aXO0A0B B LECHTDP,
YHCJIO HAKJIOHOB I'OJIOBBI Ha OTKPBITBIX pyKaBaXx.

[ ompeneneHnss MOHOAMHHOB M MIX METa0OIUTOB B
Pa3IUYHBIX CTPYKTYPaX TOJOBHOTO MO3Ta y KPBIC UCIIOINb-
30Basin MeTonr BOXKX. Yepes 20 MuH mociie mociaeIHero
30-gHEBHOrO BBEJCHUS PACTBOPUTENS (Tpymma ‘“‘KOH-
Tposs”), uepe3 30 MuH mocne mocnenHero 30-IHEBHOTO
BBEJICHUs JMaserniama (Tpyrnmna ‘“‘mmasenam’), depe3 48 u
TOCJIe TIOCIIEIHETO BBE/ICHUS AMa3enaMa (rpymnmna “mauase-
naM-otMeHa’”), yepe3 20 MUH TOCII€ OJHOKPATHOTO CHC-

JI. I. Kotuk u ap.

TeMHOTO BBeneHus nunentuaa ['b-115 (rpymnma “muaze-
nam-otmena + ['b-115”), kpeic  gexkanuTupoBamn W
W3BJIEKAIId TOJIOBHOW MO3L. BbijenieHHble (POHTAIBHYIO
KOPY, THIITIOKAaMII, THITOTAJIAMYC, CTPHATyM B3BEIIHBAIIN H
XpaHWIN MU TeMIepaTrype xuakoro azora (— 197 °C) go
xpomarorpadupoBanus. s ompeneneHuss ComepiKaHus
MOHOAMHHOB M MIX METa0OJUTOB BBIJICIICHHBIC CTPYKTYPBI
Mo3ra kpbic romoreHusuposanu B 0,1 M HCIO, ¢ no6as-
JICHWEM B KaueCTBE BHYTPEHHETO CTaHIapTa AMOKCHOCH-
3unamuHa B KoHueHTpauuu 0,5 HM. IIpoOsl nenTpudyru-
poBas ipu 10 000 g B Teuenune 10 mun. Hagocanounyro
JKUJIKOCTD B 00beMe 20 MKIT HAHOCHIIH Ha aHAJTUTHYECKYIO
xomonky ZORBAX Eclipse XDB-C8 4,6 mm ID - 15 cm
(Agilent Technologies) MeTomoM npsMoOi HHBEKITUH. Mo-
HOoaMuHBI (HopaapeHanud — HA, nodpamun — 1A, cepo-
toHnH — 5-OT) 1 ux metadonuTsl (3,4-1HOKCH(PEHUITYK-
cycHas kucinora — JODYK, romoBaHWINHOBAsE KUCIIOTA
— I'BK, 5-unnonykcycnas kucnora — 5-OUYK) paszne-
JISUTA HA KOJIOHKE C MCIIOJIb30BAHNEM B KaueCTBE TIOIBHIK-
HOW (pa3wl 0,1 M 1urparHo-pocharHoro Oydepa, comep-
skarero 0,3 MM okraHcyiab(oHnara Hatpus, 0,1 MM DJITA
u 8 % aueronurpwia (pH 3,6). OnpeneneHrue MOHOAMHU-
HOB U UX METa0OJUTOB OCYIIECTBIISUIA Ha XpOMaTorpagu-
gyeckoit cranuun LC 1100 (Agilent Technologies) ¢ uc-
MIOJTE30BAHUEM CTEKIIOYTIIEPOIHOTO AIEKTPONA M IIEKTPO-
xumuueckoro nerekropa J13-104. CxopocTs MoTOKa MOJ-
BIOKHOH (a3el cocraBmsuia | mu/muH.  [lomydeHHbIe
pesynbrathl oOpabareiBamu Ha [IK ¢ wucnonbp3oBaHuEeM
KOMIIBIOTEpHON mporpamMMbl Mysstuxpom 1.5 (Amper-
sand).

Craructiuueckyro 00paOOTKy MOMYyYEHHBIX JaHHBIX
MPOBOJIIIIN C MCIIOIB30BAaHUEM OIHO(MAKTOPHOTO IUCTIEp-
CHOHHOTI'0 aHaJIn3a, Tecta Puiiepa, recra JlaHHETTa U He-
napamerpuyeckoro U kputepuss MaHHa- YUTHU.

PE3YJIbTATbI U UX OBCYXOEHUE

IIpu oreHke noBeneHUsT OECIOPOAHBIX KHUBOTHBIX IO-
cire otMeHbl B/IT oTMedany aHKCHOTEHHYIO PEaKInIo, BbI-
PaKaroIIyIoCs B COKpPALICHUN BPEMEHH IPEOBIBAaHUS B OT-
KPBITBIX pyKaBax JlabupuHra (B 3,5 paza) U yMEHbIICHUN
YHCclia 3aX0/I0B B OTKPHITHIC pyKaBa (B 3,7 pa3a) (pUCYHOK,
Tabn. 1), B TEHAEGHIIUU K COKPAILICHUIO YUCIIa BBIXOAOB Ha
[EHTPAJIBHYIO TUIOMAAKY W YHCIa HAKIOHOB TOJIOBHI TIO
CpaBHEHMIO ¢ Tpymnmoi miamnebo (tadn. 1). BrisBieHHbIe
MIOBEICHUCCKIE XapaKTePUCTUKU aOcTHHEHTHBIX K BT
KPBIC COITIACYIOTCS C OIyOIMKOBAHHBIMY JaHHBIMH [16].

Kak panee mokasano, nHOpenHbie kppicei MR/MNRA
OTJIIMYAIOTCA IO PEAKIMM Ha SMOIMOHAIIBHBIN cTpecc [2].
B nacTosmieit pabore MeXITMHEWHBIX pa3nuiuii B (hopMu-
poBaHUHN TPEBOXKHOTO COCTOAHUA B OTBET Ha OTMCHY 66H—
3onuazenuHoB B Tecte [IKJI He BBIsABIEHO. YCTaHOBIEHO,
yro 'B-115 B mo3e 0,025 Mr/kr He W3MEHSIET MMOBEACHUS
MR/MNRA kpsIc yepe3 24 4 mociie OTMeHb! (peHazenama.
Junentuna B 1o3e 0,5 MI/KT JOCTOBEPHO YBEIHUYUBACT OC-
HOBHBIC TIOKa3aTeJM — BPEMs B OTKPLITBIX pyKaBax U
YHUCIIO 3aX0JI0B B OTKPBITHIE pPyKaBa JIAOMPUHTA (PUCYHOK



Bansaana qunentuga I'b-115

a, 6). Ilokazano, 4To B M3y4eHHbIX 103ax [ b-115 He Bius-
eT Ha Bpemst HaxoxieHus B 1ieHTpe [1KJI u oburyro nBura-
TEIbHYI0 AaKTUBHOCTH >KMBOTHBIX, OIpPENCIAEMYI0 Kak
CyMMa 3aXOI0B B 3aKpbIThle U OTKpbITblE pykasa ITKIJI,
YTO CBHUJICTENILCTBYET 00 OTCYTCTBHHM KakK CEIaTHBHOTO,
TaK ¥ aKTUBUPYIOLIETO 3(peKTa.

Nzyuenne ankcmonmutmueckoil aktmBHoctH ['B-115 B
no3e 0,1 Mr/kr yepes 48 4 mociie OTMEHBI JTHa3ernama Io-
kazaino, uro ['b-115 nmpu ogHOKpaTHOM CHCTEMHOM BBeIe-
HUM KyIUpyeT HHIYLUMPOBAaHHYIO OTMEHOH Iuazenama
TPEeBOry y OECIOPOIHBIX KPBIC, YBEIUYMBAsl BpEeMs IIpe-
ObiBaHUsI (B 7,6 pa3) U 4HCIO 3aX0NO0B (B 7 pa3) B OTKPHI-
Thle pyKaBa (Tabu. 1). He Bnuss Ha oO11yt0 1BUTATENbHYIO
aKTUBHOCTB, I B-115 B 103¢ 0,1 MI/KT CTaTHCTHYECKH 3Ha-
yuMo yBenuuuBaeT (B 3,1 pas3a) HampaBICHHYIO UCCIENO-
BaTEJbCKYI0 aKTMBHOCTH (YMCIIO HAKJIOHOB TOJIOBBI) IO
CpPaBHEHUIO ¢ aOCTUHEHTHBIMHU >KUBOTHBIMH, YTO CBHJIE-
TEIBCTBYET O HPOTHBOTPEBOXKHBIX cBoicTBax ['B-115
(tabm. 1).

I[Ipu wuccnemoBanmm ex vivo BausHES ['b-115
(0,1 mr/kr) Ha cojepkaHHe OMOTEHHBIX AMHHOB H MX Me-
TabONHUTOB BO ()POHTAILHOW KOpE, TMITIIOKaMIIe, THIIOTA-
JaMyce ¥ CTpUaTyMe HanOolree 3HAYNMbIe I3MEHECHUS BEI-
SIBJICHBI B CTpUATyME.

Ilpu ormeHe paMaszenmamMa CTATUCTHYECKH 3HAUMMO
yMeHblraercss copepxkanue JA (—22,4 %), HODYK
(—22,2 %) 1o cpaBHEHMIO C KOHTPOJBHOM Ipymmoil. Brl-
siBJICHO majeHue xoHnentpammu JA (—20,3 %) u ysenu-
yenue copepkanust HA (+333,3 %), a Taxke qocToBep-
HOe yBenuveHue uHAekcoB obOmena J[A, JTODYK/IA
(+14,2 %) u (JOD®YK + I'BK)/JIA (+ 18,2 %), no cpas-
HEHHUIO C XMBOTHBIMH, MOJTYYaBIINMH JHA3€TaM B Tede-
uue 30 el (rpymma “nmuasenam) (tabdm. 2).

Yeranosneno, uro ['6-115 B go3e 0,1 Mr/kr npu oHoO-
KpaTHOM BBEIICHUU Ha (JOHE OTMEHBI JHa3eraMa yBeIHIH-
Baet conepxkanue JODYK (+ 25 %) u JJA (+ 31,6 %) no
CpaBHEHUIO ¢ TPYNIOH “‘IuasenaM-oTMeHa”, He BIUSSA Ha
nokazarenu obopota JIA (tabn. 2). OGHapyKeHHbIE U3Me-
HeHUsT B JI0(paMHUHEPTHYECKOH CUCTeMe, MO-BUAUMOMY,
MOTYT JIeKaTh B OCHOBE aKTHUBaluu coenquHenuem I'b-115

Ta6nuua 1. Bausuue I'b-115 (0,1 Mr/kr) Ha noBeaenne decnopoa-
HBIX KPbIC Yepe3 48 4 mocjie 0TMEHbI [ua3enama B TecTe “npuroxHs-
ThIii KpecTo00pa3Hblil 1a0UPUHT”

ITapameTpst [Mnaue6o Kontpons I'b-115

Bpems B OTKpHITBIX 31,2 +5,5  8,8+6,6° 67,2+ 11,5
pyKaBax, ¢

Bpems B OTKpHITHIX 10,4+ 1,8  2,9+22% 224+38"
pykaBax, %

Yucyio 3ax010B B OT- 1,5+ 0,3 0,4+02% 2,8+0,7
KPBITBIE PyKaBa

Hucro 3axon08 B oT- 31,2 + 2,1 12,0 £9,7 34,6 £ 4,4
KPBITBIC pyKaBa, %

3axofbl B 3aKphIThIE 3,2+0,5 32+1,6 5,0+£0,7
pykaBsa

OOGmwee yneno 3axo- 4,7+ 0,8 3,6+1,7 7,8+ 1,2
JI0B B pyKaBa

Bpems B LeHTpe, ¢ 21,2+ 3,1 17,0 £8,9 35,0+7,9

Yucno 3ax0108 B 3,8+0,6 2,6 £1,7 6,0 + 1,0
LIEHTpP

Yucno HaknoHoB ro- 3,8 + 0,7 2,8+0,9 8,6 £1,5%
JIOBBI

Ipumeuanue. /lanuslie npencrasiens! B Bune M + SEM; L p<0,05 —
CTATUCTHYECKH JOCTOBEPHBIE Pa3IHYHs IO CPABHEHHIO C IPYIIIOi M1anedo,
- »<0,05, p<0,01 — cTaTHCTHYECKU JOCTOBEPHBIE PA3IUYUSA II0 CPaB-
HEHUIO C KOHTPOJIbHOM rpynmnoit (“amasenam-oTrmeHa”), HemapameTpuye-
ckuit U kputepuii ManHa-YUTHY; YMCII0 )KUBOTHBIX B KaXJ10if rpymnme 6; %
BPEMEHU B OTKPHITHIX PyKaBax (OTHOIICHHE BPEMEHH HAXOXKACHUS B OTKPBI-
TBIX pyKaBax Kk o0mmemMy BpemeHn HaOmoxeHus x 100 %); % xonndecTsa BbI-
XOJZIOB B OTKDBITBIE PyKaBa (OTHOIICHHE KOJIMYECTBA BBIXOJOB B OTKPHITHIC
pyKaBa K 00IeMy Juciy BBIXOZOB B pykasa x 100 %).

MTOBEJICHUS KUBOTHBIX B CTPECCOBOM CHUTYyallUu, UHIYIHU-
pOBaHHOW OTMEHOW OeH3oMa3enuHa Ha (QoHE ero -
TEJTHHOTO IPUMEHEHUSI.

B Hacrosmieii pabote He BbisiBIeHO BiusiHue ['b-115 B
YCJIOBUSIX OTMEHBI JTMa3eriaMa Ha COfepKaHue U 000poT
CEPOTOHHMHA B M3YYCHHBIX CTPYKTYpax Mo3ra KphIC, a TaK-
)K€ YBEJIMYEHUS! aKTUBHOCTH CEPOTOHMHEPTUYCCKON CHC-
TEMBI TIOCIIE OTMEHBI aua3ernamMa, B oTinune OT JaHHBIX
JUTEPATYPbl O MOCIEACTBUAX OTMEHBI OEH30Ma3eTHOB
[16], yBenmuuenust BeicBoOOaeHus S-HT B rummokamie
He BeigBieHo (0,93 +0,05 u 0,82 £ 0,03, “koHTpONB” U

Ta6nuua 2. Bamsuue I'B-115 (0,1 Mr/kr) Ha cHHTe3 ¥ MeTa00/1M3M MOHOAMHHOB B CTPHATYMe y 0eCIIOPOIHBIX KPbIC MOCe “OTMEHbI” Tua3e-

nmama
VYenoBus HA JTODYK JIA 5-ONYK I'BK 5-0T JTODYK/IA TBK/IJA ()i[_gl(?)&/fjl:[(; 5'?_%31(K/
Kontpons 0,1 + 2,98 + 3842+ 132+ 1,86 + 1,32 + 0,08 + 0,05 + 0,13 + 1,01 +
0,04 0,14 2,04 0,07 0,18 0,11 0,002 0,003 0,001 0,04
Huazenam 0,03 + 2,48 + 37,37+ 1,56+ 1,6 + 1,57 + 0,07 + 0,04 + 0,11 + 1,00 +
0,01 0,2 1,57 0,07 0,24 0,07 0,003" 0,01 0,01" 0,06
Huasenam- 0,13 + 2,32+ 2082+ 132+ 1,46 + 1,66 + 0,08 + 0,05 + 0,13 + 0,82 +
OTMEHa 0,06* 0,25" 2,827 0,06 0,1 0,19 0,003* 0,002 0,001* 0,05
Huazenam- 0,07 + 2,9+ 3925+ 1,28+ 1,76 + 1,34 + 0,07 + 0,04 + 0,12 + 0,82 +
otmMeHa + 0,05 0,15* 0,57* 0,06 0,06 0,11 0,004 0,001 0,001 0,19
I'B-115

Ipumeuanue. [{anusle npencrasiens! B Bujge M + S. E. M. (IMoJib/MI TKaHH), KOJMYECTBO XKUBOTHBIX B KaXJ0H TpyIe 5.

Paznuuns nocrosepusl (ANOVA; Fisher LSD) no cpaBHenuo: - »<0,05, g »<0,01 ¢ rpynmo

Mo

s, # it

s

5>M

“nuazenam”; " — p < 0,0 — p <0,01 ¢ rpynmoi “auazenam-orMeHa’.

i “KOHTPOJIb

95, X
B

p<0,05," — p<0,01 ¢ rpynmoii
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“IMaszenam-oTMEHa”, COOTBETCTBEHHO), YTO MOXET OBbITb
CBA3aHO C Pa3IIMYUSAMH B SKCIIEPUMEHTAIbHBIX YCIOBHUAX
(IPOAOIKUTEIBHOCTh HUCIIOJIB30BaHUA JWa3enama, €ero
10361, Bpems nuienust bAT).

[IpoBeneHHbIE MCCIENOBAHUS MTO3BOJIMIN yCTAHOBUTH,
yto gunentuj ['b-115 cHukaeTr MOBBIIEHHYIO TPEBOXK-
HocTh npu otMeHe B/IT uepes 24 — 48 4 nocne nocneaHen
nHbekuuu. AHkcuonurudyeckue coiicrsa I'b-115 nposis-
nsitotest B go3ax 0,1 u 0,5 MI/Kr Kak y KpbIc U3 Gecropo-
HOW TOMyJSIIMH, TaK W Yy HMHOPETHBIX KpPbIC JIMHUN
MR/MNRA co chopMupoBaHHOI1 TeKapCTBEHHOI 3aBUCH-
MoOCTbIO. [lody4eHHbIe pe3yabTaTbl CBHUICTEIBCTBYIOT O
TOM, YTO MPOTHBOTPEBOKHOE JICHWCTBHUE aAHTArOHHCTOB
XIK2-penentopoB peanu3yercs IpU HAJIUYUH BBICOKOIO
YPOBHs TPEBOI'M U cTpaxa [21].

ComiacHo IunoTese, B COOTBETCTBUE C KOTOPOH yBeIu-
yenne copepxanust XK orpakaeT moBwIIEHHBINH ypo-
BEHb TPEBOKHOCTH, BO3MOXKHO, uTo oTMeHa BT compo-
BOXKIaeTCs MoBhIeHreM komuectBa XK, ciemoBareins-
HO, TIpEKpaIllCHHE BBEICHUS TUa3ernaMa y KPbIC MOXKET ac-
coLMUpoBaThes ¢ BozpactanueM uucia XI{K-penentopos
B OTJENBHBIX CTPyKTypax mosra [10]. Mmerotcs coobmie-
HUSI 00 3 deKkTHBHOCTH ceneKTHBHON Omoxamsl XIIK-pe-
LENTOPOB JUIS YCTPaHEHUS TPEBOXKHOTO KOMIIOHEHTA
“cunapoma ormenbl” B/IT. Tak, cenekTUBHBIN aHTarOHUCT
XUK2-peuentopoB LY288513 mpu octpom BBEACHUH J10-
303aBHCHUMO OCNIA0JIIeT aHKCHOTEHHYIO PEaKIHIO y KPbIC,
BO3HHUKAMOIIY TPH TPEABSBICHUU PE3KOr0 3BYKOBOTO
pa3apakuTens, CIycTs 4 JIHS MOCe MPeKpaeHus XPOHH-
YecKoro BBeAeHus auazenama [19]. Ankcuorenes, cripo-
BOIIMPOBAHHBIM OTMEHOW aJIKOTOJISA, JIMa3ernamMa, KOKanHa
Y HUKOTHHA, TIOJIHOCTBIO TPEIOTBPAIIACTCS aHTAarOHNUCTA-
Mu XIIK2-penenropos PD134308 u PD135158 B tecrax
[TKJI, cBemniasi/TeMHass KaMepa U B MOJIENIA COIMAIBHOTO
B3aUMOJCHCTBUA [6].

B Hacrosimeit pabore moka3zaHo, 4TO OTMEHA JHa3era-
Ma CONPOBOXKIAETCSI ¥ KPBIC OECIOPOIHON MOMYIISIIHN
cHkeHneM conepxkanus JIA u ero meradonurta JJODYK
B CTpHaTyMe. AKTUBHOCTb JO(PaMUHEPTHUCCKOH CHCTEMBI
MOBBIIIACTCS. TIPH CTPECCOBBIX BO3ICHCTBUAX CIIa0OH H
cpenHel WHTEHCUBHOCTH [4] ¥ CHIDKAETCS MPH CHIIBHOM
W/WIIA XPOHHYECKOM CTpecCe, CIIOCOOHOM BBI3BIBAThH BbI-
paxenHoe yrHeteHue moseneHus [14]. IloBemendeckue
HapyILIEHUsl, BBI3bIBAEMbIE IICHXOJIOTHYECKUM CTPECCOM,
MOTYT OBITH CBSI3aHBI C yMEHbIIeHHEeM ypoBHI HA u JIA
[12]. CoBOKYITHOCTh TIOBEICHYECKHX, (DH3HOIOTHICCKUX
U HEUPOXMMHUYECKHUX IMPOSIBICHUIN, COCTABISAIOUINX CHH-
IPOM OTMEHBI OCH30/IMa3eIIIHOB, COOTBETCTBYET COCTOSI-
HUIO “cuibHOTO cTpecca” [5].

[Tocne 30-gHeBHOTO BBEJEHUS JHa3ernaMa He BbIsBIIE-
HO JIOCTOBEPHOTO M3MEHEHHUS B COJEPKAHUN MOHOAMHHOB
1 UX METa0O0JIMTOB B U3yUEHHBIX CTPYKTypax Mo3ra. B ot-
JIMYME OT BELIECTB, BBI3BIBAIOLIMX IOJIOKUTEIBHOE IO/~
KpeIieHUEe B pe3ysbTare yBeianueHus Beiopoca JA B npu-
nexareM siape, BT He Biustor Ha BeicBOOOKIeHUE [IA
B yKa3aHHOH oOmactu [18]. MexaHu3MBl, Jiexale B 0c-
HoOBe pa3BuTHi 3aBucuMoctu ot BJIT, ocratorcs 10 koHLa

JI. I. Kotuk u ap.

HEM3y4YeHHBIMU. B KauecTBe OHOTO M3 BO3BMOXKHBIX 00b-
SICHEHNH BBICKA3bIBAETCS MHEHHUE, YTO JIMIA C JIEKapCT-
BEHHOH 3aBHCHMOCTBIO 00JIa/Ial0T BHICOKUM YPOBHEM 3H-
JIOTEHHOM TPEBOTM H3-32 T€HETHYECKH OOYCIIOBICHHBIX
HapyLEHUH B HKCIPECCHH HEWPONENTUAOB, MOJOOHBIX
XUK [20].

HccnenoBanus ¢ MOMOIIBIO METOAOB THOpUIU3AINY 7l
Sifu 1 IMMyHOrucToxumuu nokasany, uro XIK Bcrpeua-
eTcsl B TeX e KIJIETKax, uTo U JIA B BEHTpaJbHOW YacTH
cpennero mosra [7]. CoBmectHoe pacnonoxenre XK u
JIA B Me301MMOMYECKON CUCTeME NpEeAronaraeT, 4to
XUK mMoxeT aeiicTBoBaTh KaKk HEHpOMOIyIsaTop nohaMu-
HEpruyeckor Heipomnepenadu, KOTopas TECHO CBs3aHa C
(hopMHUpOoBaHHEM MOTHMBALlMii M MEXaHU3MOB Harpaspl,
cienoBareiabHO, XK Takke MOXET y4yacTBOBAThH B PEry-
nsauu noefeHus [9]. OnHako MeXaHW3M STOTO B3aUMO-
JIEIICTBUS BeChbMa CIIOKEH U 3aBUCHUT OT psna (pakTopos, B
TOM 4HUClIEe OT moxarumna BomiedeHHoro XIIK-peuenropa.
Bozoyxngas XUK1-penentops, XK yBenuunBaeTr BbI-
cBoOOxaeHus [IA B mpuiexarieM sjape, TOraa Kak aKkTH-
Baiust XL[K2-penenTopoB BBI3bIBAET MPOTHBOIOIOKHBIN
addexr [8, 15]. ITockonbky I'b-115 obnanaer cBoiicTBamMu
anTtaronucra X1K2-penentopoB, MOXXHO MPEANOJIOKHUTD,
gro, Omokupyst XLIK2-peuentopsl, TMIenTua yBeInuuBa-
eT conepkanue JIA B cTpuaryme y KpbIC B IIEpUOJ OTMeE-
Hbl B/IT. Takum 00pa3zoM, MOIydeHHbIE PE3yIbTATHl CBU-
JeTenbcTBYOT 00 3 dexrtuBHocTH ['b-115 B yerpanenun
TPEBOTH Y aOCTUHEHTHBIX K JHa3eramy KpbIC, YTO MOXKET
OBITH OOYCIIOBIIEHO MOIYIUPYIOLIMM BIUSHHEM aHTaro-
Hucra XI[K-peuentopoB Ha (YHKIMOHAJIbHYIO aKTHB-
HOCTb A0(aMHHEPTUYECKOH CUCTEMBI.

BbIBOAbI

1. Junentun I'b-115 B no3ax 0,1 u 0,5 Mr/kr kynupyet
MOBBIIICHHYIO TPEBOXKHOCTD, BEI3BAHHYIO OTMEHOH OCH30-
JMa3enHOBBIX TpaHksmim3aTtopos (BJT), B Tecte “npu-
HOAHATHIA KpecToOOpa3HbIil Ta0UPHHT .

2. TlposiBnenune ankcuonutudeckux cpoiicts I'b-115
npu cuHApome otMmeHsl BJIT He 3aBucUT OT (eHoTHIA
HMOIMOHAIBEHO-CTPECCOBON PEaKIIHH.

3. Munentun I'b-115 B no3e 0,1 Mr/kr BoccTaHaB/IMBa-
eT B CTpUaTyMe CoiepKanue opaMuHa 1 ero Mmerabonura
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EFFECT OF GB-115 DIPEPTIDE ON ANXIETY IN RATS WITH MODEL
BENZODIAZEPINE WITHDRAWAL SYNDROME

L. G. Kolik, I. A. Kadnikov, V. N. Zhukov, T. A. Gudasheva, and S. B. Seredenin

Zakusov Institute of Pharmacology, Russian Academy of Medical Sciences, Baltiiskaya ul. 8, Moscow, 125315, Russia

The effects of GB-115 dipeptide, a retroanalog of endogenous CCK-4, on the behavioral indices in “elevated plus maze” (EPM) test and on the content of bio-
genic amines in the brain structures after discontinuation of a chronic administration of benzodiazepine (BZ) derivatives phenazepam (2.0 mg/kg, i.p.) and dia-
zepam (4.0 mg/kg, i.p.) have been studied in outbred and inbred MR/MNRA rats. It is established that, in 24 — 48 h following BZ withdrawal, GB-115 dipepti-
de administered in doses of 0.1 and 0.5 mg/kg, i.p., produced an anxiolytic effect in all animals, which was manifested by increasing the stay time and number
of entries in EPM. In the striatum of outbred rats, GB-115 increased DOPAC (+25%) and DA (+31.6%) levels that were decreased during diazepam withdrawal
syndrome. The obtained results showed the GB-115 efficiency in attenuating the anxiety caused by BZ withdrawal.

Key words: Drug withdrawal syndrome, benzodiazepines, GB-115 dipeptide, anxiety





