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C uenbio TTOMCKA HOBBIX aHAJIOroB apruHUH-BasonpeccuHa (ABIT), obnanamoimmux aHTUACTIPECCUBHBIMU
CBOIiCTBaMU, OBbLTO OCYIIECTBICHO KOMITBIOTEPHOE MOIEIMPOBAHUE, KOTOPOE ITO3BOJMUIIO BBISIBUTH PSIT
nenTuaHbIx aHanoroB C-koHueBoro ¢gparmenta ABIT: N-Ac-D-Ser-Pro-D-Arg-Gly-NH,, N-Ac-Phe-Pro-
Arg-Gly-NH,, N-Ac-Trp-Pro-Arg-Gly-NH,. B pabote npeacrasieHbl METOIMKHA CUHTE3a CMOIEIMPOBAHHbIX
coenrHeHuit. C MCTIONBb30BaHUEM TeCTa MPUHYANUTETLHOTO TUIaBaHUS 7151 BHISIBIIEHUS] COSAMHEHUI, TIOTEHIIN -
TbHO 00JIaNaIoNIMX aHTUAECTIPECCUBHOM aKTUBHOCTBIO, OBLIO MOKAa3aHO, YTO MPU MHTPaHA3JIbHOM BBEIEHUM
KpbicamM-camiiaM JuHuur Wistar uccienyeMbix rentuaoB B 1o3ax 0.1—10.0 MKT/Kr HauOGoIbILIUM CXOICTBOM IO
DSy U3YyYEeHHBIX MoKa3artesieil ¢ pedhepeHTHBIM aHTUAEePecCaHTOM (iryokceTuHOM obJanaiotT N-Ac-Trp-
Pro-Arg-Gly-NH, (0.1, 1.0 u 10.0 mxr/kr) u N-Ac-D-Ser-Pro-D-Arg-Gly-NH, (1.0 Mxr/Kr).

Karouesvie crosa: nenmudbot, apeunui-6a3onpeccut, KOMHbIOMeEPHOe MOOeAUposanue, UHMPAHA3AIbHOe 88ede-

Hue, denpeccusi, KpblCbl
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BBEIEHUWE

ApruHuH-Ba3onpeccuH (ABIT) yyacTByeT B pery-
JISIMU KakK nepudepudeckux, Tak U LHEeHTPaTIbHbIX
MPOLIECCOB: MO, MOBEIEHUSs, TTAMSITU, COLIMATIb-
HOTO B3auMoencTBus U ctpecca [1]. MccnenoBaHus
MoKa3ajid, 4YTO B TOJIOBHOM MO3re Moj AecTBreM (ep-
MeHTOB MoJieKysia ABIT 6eicTpo (mepuon norypacrana
<1 muH [2]) pacamaeTcs Ha psi 60jiee KOPOTKIX OMO-
JIOTUYEeCKM aKTUBHBIX MeTaboautoB [3]. dparMeHT
ABII, 4 (pGIn*-Asn’-Cyt®-Pro’-Arg’-Gly’-NH,) 06-
Hapy>XMBaeTCsl B MO3re KPbIC KaK OJMH U3 OCHOBHbBIX
MPOAYKTOB (pepMEHTATUBHON Aerpaialiui rOpMoOHa.
HaHHBII onauronentun Oojee CEJIEKTUBEH M aKTU-
BEH, a TakXe (hepMEeHTATUBHO YCTOMUUB (TTepuo Mo~
nypacnaga ~40 MmuH [4]) 1o CpaBHEHUIO C UICXOOHBIM
TOPMOHOM, HO TPU 3TOM He MPOsBIsET nepudepu-
YECKMX CBOMCTB, CBSI3aHHbIX C PETYJISILIMEN KPOBSIHO-
ro JIaBJIeHUs1, BOMHOTO OajaHca U TepMoperysinueit
[3]. CormacHo psimy uccnenoBanuii [5, 6], ABII, 4
CBSI3BIBAETCS peLienTopaMu V,, BazonpeccuHa. {aH-
HbIi TIOATUIT PELIETITOPOB B OOJIBIIIOM KOJIMYECTBE

Coxkpamienusi: ABIT — aprunun-Basonpeccus; JI 06 —
JIATEHTHBIN MepHUOJ IepBOTO akTa mMMobmu3auny; JIIT 4 —
JIATEHTHBI Tepuoi TepBOro akTa akTUBHOIO TIUIaBaHMS,
ESI MS — Macc-crnieKTpoMeTpHsl MOHU3aueil pacibuieHUEeM B
aJieKTpuueckoM rosie; FST — Tect npuHyIuTeIbHOTO TIaBaHUs
(Forced swimming test); TM — TpaHcMeMOpaHHBII JOMEH.

#ABTOp st cBsasu: (ten.: +375 (44) 777-40-36; ai. moura:
borodina@iboch.by).

9KCIIpeccupyercsl B OOKOBOI MEPEroponke, BXOMAs-
LI B CTPYKTYPY ITUMOMYECKOM CUCTEMBI — BaKHEIi-
ILIETO LIEHTPA PEeryJsiliui MOBEAEHUs, SMOLMIA, Na-
MSITH, COLMaJIbHOIO B3auMoaeicTBus [7]. B To xe
BpeMsl V| ,-pelenTopbl pacnooXeHbl B CYIPaoNnTH-
YECKOM $Jpe B 001aCTU HEIPOHOB, CUHTE3UPYIOLIUX
ABII, yTo MOXeT yka3bIiBaTh Ha TO, yTo ABII,_q ipu-
HuMaeT ydyactue B KoHtpoiae ABII in vivo u cnoco-
0OeH, Mo BCel BUIMMOCTH, MPOJIOHTUPOBATh (PU3NO-
JIoTU4eckoe JeiicTBUe TaHHOro ropMoHa [8, 9]. 13-
BecTeH psif aHanoros ABII, 4, 6osee ycToiuMBBIX K
JIECTBUIO TIPOTEUHA3, JieTdye MPeoIoJIeBAIOIINX Te-
MaTosHLEehaTMIECKU Oapbep U MPOSBISIONINX HOO-
TPOITHBIC U ToBeacHYeckue 3ddexTor [10—12]. On-
Hako wupokoe npumeHeHue ABII,_o u ero ananoru
HE HallUIM U3-3a CJIO0XHOCTU U MHOTOCTaJIMAHOCTH
rnpoliecca CUMHTE3a, a TakKe TPYIHOCTE HOCTaBKHU
9TUX COENUMHEHWUI B HYXXHbIE 00JIACTU TOJIOBHOTO
Moara. PemieHneM maHHOW TPoOJEMbl MOTYT CTaTh
boJiee KopoTkue parMeHTH 1 aHajaoru ABII, mo-
CTaBKY KOTOPbIX B Hy>XXHbI€ 00JIaCTU TOJIOBHOTO MO3-
ra MOXHO OCYIIIECTBUTh IyTEM BCaCbIBaHUs 4epes
CIIM3UCTYIO HOca (MHTpaHa3ainbHO). OCHOBHBIE Mpe-
MMYIIIECTBA MHTpaHa3aJlbHOTO BBeleHUs: 1) Oosee
MPOCTOE MolaaHue AeHCTBYIOIIUX BELIECTB B HEPB-
HYIO CUCTEMY Yepe3 JIMILIEHHbIE rTeMaToH1ehainye-
CKOro Oapbepa 000JIOUKM OOOHSITEIbHBIX HEPBOB;
2) BbICOKasl OMOAOCTYITHOCTb; 3) OTCYTCTBUE 3(hheK-
Ta MEPBOTO MPOXOKACHUS Yepe3 IMeUYeHb U CBSI3aHHbBIX C
STUM HeOJIaroNpHUsITHBIX peakliunii; 4) ymoOCTBO U JIeT-
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Puc. 1. M306paxeHne HIDKHE 3KCTpaLE/UTIONSIPHOI 1 TpaHCMeMOpaHHOI yacTeil perienTopa Vj, 4eJoBeKa CO BCTPOEHHBIM

MeTabomurom ABIl, .

KOCTb IPYMEHEHMS; 5) ObICTPOTA Pa3BUTUS CUCTEMHO-
ro addekra [13]. U3BectHO, uTrOo C-KOHILIEBOM (par-
meHT ABIT,_g — Cys®-Pro’-Arg?-Gly’-NH, — coxpaHsi-
eT BIUSIHUE Ha IIOBEJCHUE, MaMsITh, CTUMYJIHUPYET
HCCIIeAOBATEILCKYI0 aKTUBHOCTD, HO 00JIaacT HU3KOM
YCTOMYMBOCTHIO K IeMCTBUIO TIpoTtenHas [4, 14, 15]. C
LIEIbIO YBETUUECHUST SH3UMATUUECKOI CTaOMIIBHOCTHU
Y aKTMBHOCTH TIeTITUIA paHee ObLIO MPeaI0XKEeHO 3a-
MeHUTh ocTtatok Cys Ha N-Ac-D-Met u N-Ac-D-Ser.
UccnepoBaHus mokasajiu, YTO MOTUMULITPOBAHHBIE
TeTpamnenTuabl IPU NHTPaHA3aJIbHOM BBEJIEHUM OKa-
3bIBAIOT TOJIOXKUTEJIbHOE BIMSHUE Ha OOydeHue U
MaMsITh KPBIC, a TAaKXKe TIPOSIBIISIOT aHTHIECTIPECCUB-
HYIO aKTUBHOCTB B 103ax 0.01—10.0 mxr/kT [16, 17].

Llens maHHOIM paboOThl — MOACAUPOBAHUE U CUH-
Te3 HOBBIX aHaJioroB ABII, a Takxke uccienoBaHue Ux
AHTUACTIPECCUBHOMN aKTUBHOCTU MPU WHTpaHAa3alb-
HOM BBeJIEeHUU KpbIcaM JuHUU Wistar.

PE3VJIBTATBI 1 OBCYXIAEHUE

Jns morcka HoBeIX aHajoros ABII ncrnons3oBa-
JIU METOJ, MOJIEKYJIIPHOTO MojieiupoBaHusi. Ha nep-
BOM D3Tamne OBbLIO OCYIIECTBJIEHO MOACIMPOBAHNE
B3aMMOJENCTBUS peuentopa V;, ¢ MeTaboJUTOM
ABIl,_y. Uccnenyempblii 6e10K-peLIENITOP UMEET CEMb
TpancMeMOpaHHBIX goMeHOB (TM), pacrooxeH-
HBIX TTapaJiieTbHO ApyT Apyry: TM1 — Lys53-Leu76,
T™2 Phe89-Cys110, TM3 — Vall26-Alal47,
TM4 — Argl66-Phel89, TM5 Trp219-11e239,
TM6 — Phe294-Trp313, TM7 — 1le332-Phe351. do-
MEHBI 00pa3yloT MOJIOCTh, KOTOpash MOXKET CIIy>KUTh
Y4acCTKOM, YIOOHBIM IJIs1 CBSI3bIBAHUSI TIEMTUAHBIX JIV-
raHaoB (puc. 1) [18]. OcHoBBIBasICh Ha pe3y/ibTaTax pa-

BUOOPTAHUYECKAA XUMMUA

Hee MPOBEICHHBIX 9KCITIEPYMEHTOB [0 MOACTMPOBAHUIO
B3anmozeicTBus V ,-peuentopa ¢ ABIT u ero aHanora-
MU, JJII MOACIMPOBAHMS ObUIM BBIOpaHBI TPaHCMEM-
OpaHHas1 1 BHEKJIeTOUHast yacTu 6eska [19, 20].

B pesynbraTe mokuHra Oblia BbIAeIeHa 00JacThb
peuenTopa, ¢ KOTopoil B3ammoneiictByer ABII,
(puc. 1), pacriojioxXeHHasli B IEPBOil TPETU TpaHC-
MeMOpaHHOI1 061acTu V| ,-pelenTopa, JoKaau3aus
KOTOPOI COBIIafaeT C “KapMaHOM”, BBISIBJIEHHBIM
n1st ABIT u ero aHajioroB B paHee MPOBEIEHHBIX IKC-
nepuMmeHTax [20]. IlokazaHo, YTO HCCIEOyEeMBIiA
nentua oopasyeT BOJOPOAHbIE CBSI3U C V| ,-peLenTO-
pOM 3a cueT B3aUMOJEUCTBUS aTOMOB BOJOPOIOB
aMuAHbIX rpymn octatkoB Asn u Gly-NH, c ocratka-
mu Cys203 u Val217 cooTBETCTBEHHO, MPU 3TOM TO-
JIydeHHBbIE JTaHHBIE XOPOIIO COMIACYIOTCS C paHee
BBIABUHYTHIM IIpEAIIOIoXKeHueM [15], 4To HmaHHEIE
aMUHOKMCJIOTHBIE OCTaTKW MOTYT UTrpaTh BaXXKHYIO
poJib B cBSA3bIBaHUM mentuaa. C Apyroil CTOpOHHI,
U3BECTHO, UTO NajibHel111ast (pepMeHTaTUBHAS Jerpa-
Jlalusi IpUBOIMT K oTtiieruieHuto octatka Gly-NH, B
ABIl,_y, ipu 3TOM 06pasyercst ABII, g, KOTOPBIi He
TepsieT CBOMCTB IIpealIeCTBEHHMKA [4].

MopenupoBaHue B3aUMOIeHCTBUS PparMeHTOB
ABII,_4 ¢ uccaenyeMoii obnacteio V,,-peLenropa
rnokasajao, 4YTo KopoTkue ¢parmeHTel ABII, s
(pGln-Asn-OH) u ABII;_y (H-Pro-Arg-Gly-NH,)
HE CBSI3bIBAIOTCS C MCCIIeTyeMOi 001acThIO peLenTopa
U UMEIOT 00Jiee BBICOKHE 3HAUCHUSI SDHEPTUY B3aUMO-
nmeiictBus (cpennue 3HaueHust —4.30 u —4.60 KkKajn/Momb
COOTBETCTBEHHO), yeM ABII, ¢ (cpenHee 3HaueHUe
—7.50 kkan/Modb) (Tabu. 1).
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Tabauua 1. DHepruu B3auMoaeiicTBus ocHoBHoro metadbonurta ABIT 1 ero ¢dparMeHTOB ¢ V| ,-peLienTopoM yesroBeka

TlenTun,
ABIl,_, ABIg_q ABI1;_, ABIl;_g ABIl,_;
FE, xkan/mMonb —7.50+0.20 —5.95+0.22 —4.60 £ 0.14 —4.41 £ 0.23 —4.30 £0.22

g pganbHEIero KOHCTPYMPOBAHUSI aHAJora
ABII 6b11 BeIOpaH dparmeHt ABII,_y, KOTOPBI MO pe-
3yJIbTaTaM JIOKMHTA CBSI3bIBAETCS C UCCIeayeMoil oba-
CTBIO peLienTopa U UMeeT HAMMEHBIIIYIO SHEPTUIO B3a-
UMOJICUCTBUS Cpeaur UCCIICAOBAHHBIX (DparMeHTOB.

Ha cnenyroiiem aTare ObLIO OCYIIECTBICHO MOE-
JIMpOBaHUE B3aMMOJEIICTBUS HalileHHOI 00J1acTU B
OeJIKe-pelenTope C PSIIOM IMPUPOIHBIX aMUHOKKC-
Jotr u dparmentoB ABIl, . CpenHue 3HaueHUs
SHEPIUM CBSI3BIBAHUS AECSATU HanbOoJIee YCTOMYNBBIX
KoH(popManMnii KaxXnoi U3 BEIOpAaHHBIX aMUHOKHUC-
JIOT IIpUBEIEHBI HA pUC. 2.

W3 puc. 2 BUOHO, 4YTO HAWMEHbIIME 3HAYCHUS
SHEPruu B3aUMOJEUCTBUS C V|, TOdy4YeHbl st Tyr,
Phe, Trp, cpenHue sHeprum B3aMMOAEHCTBUS C peLe-
TOPOM KOTOPBIX paBHBI —5.7, —5.9 n —6.6 KKaji/MOIIb
cootBeTcTBeHHO. [Tocnenyromas 3ameHa Cys B ABI T g
Ha yKa3aHHbIe aMMHOKMCJIOTHBIE OCTATKM IT03BOJIAJIA
MOJIyYUTh TETPAIlCOTUAbI C MEHBIIMMM SHEPTUSIMU
cBsi3biBaHUs, yeM y ABII_g, ocHOBHOro MeTabosmra
ABII, a Takke y paHee UCCIeIOBaHHBIX TETPAIIeIITH-
noB (puc. 3).

Bonee HU3KME 3HEPrUM CBI3BIBAHUS TENTUAOB,
colepXalimx apoMaTHYecKue aMHUHOKHCIOTHBIE
OCTaTKM, BEPOSITHO, OOYCIOBJIEHHI MHOXKECTBOM
¢$akTOpPOB, B TOM UYMUCJIE MOTYT OOBSICHSATHCS TT—TT-
B3aMMOIEHCTBUEM (CTEKWHTOM), a TaKKe TeM, UTO

-8r

E, xxan/MoJb

apoMaTUYeCKHe aMUHOKHUCIIOTHI, B YaCTHOCTU Tyr u
Phe, urpaiot BaxkHEHIIIyIO pOib ISl OPUSHTUPOBA-
HUS ¥ Tiepelauu CUTHajla Mpy B3aUMOACHCTBUY Hell-
porunogu3apHbIX TOPMOHOB U UX pellenTopos [15,
18—20]. dnsg psiga cMoAeJIMpPOBAaHHBLIX MEITUIOB
(N-Ac-D-Ser-Pro-Arg-Gly-NH,, N-Ac-D-Ser-Pro-
D-Arg-Gly-NH,, N-Ac-Trp-Pro-Arg-Gly-NH,) obHa-
PYXeHO B3aumojeiictBue ¢ octatkom Tyrll5, Bxonsi-
MM B COCTaB BHEKJIETOYHOM YacTH OerKa-perernnTo-
pa ¥ UTPAOIIUM BaXKHEUIITYIO B pOJib B CBA3bIBAHUU
aroHUCTOB U ceaekTuBHOCTH [20].

Huis cuHTe3a U najibHENIIero uccaeqoBaHus aH-
TUAETIPECCUBHON aKTUBHOCTU ObLIO BBIOPAHO TISITh
terpanentuaoB: N-Ac-Ser-Pro-Arg-Gly-NH, (VI),
N-Ac-D-Ser-Pro-Arg-Gly-NH, (VIII), N-Ac-D-Ser-
Pro-D-Arg-Gly-NH, (X), N-Ac-Phe-Pro-Arg-Gly-
NH, (XII) u N-Ac-Trp-Pro-Arg-Gly-NH, (XIII).

OCHOBHOI1 ITP0O0JIEMOI MPU CUHTE3€e TeTpanenTr-
noB (cxema 1) okazanuch MOOOYHBIE peaKIU OOKO-
BbIX (DYHKIMOHAJIBHBIX TPYMNIl B aMUHOKUCJIOTHBIX
ocratrkax Arg, Ser u Trp. IlonyyeHne TpunenTUaoOB
Boc-Pro-Arg-Gly-NH,-HCI (IIT) u Boc-Pro-D-Arg-
Gly-NH,-HCI (IV) ocymecTBisin o cxemam, OIu-
CaHHBIM paHee [21], MCOIB3YsI NPOTOHUPOBAHUE B
KauyecTBe 3alllMThl TYaHUIWHOBOW TPYIIbl OCTaTKa
apruHuHa. [1pu cuHTe3e Oblla OTMEUeHa pa3IndHas
pactBopuMOCTh auactepeomepoB Boc-Pro-Arg-OH (I)

0
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Gln

Glu
Gly

His
Ile

Met
Phe

Thr
Trp
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Leu
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Tyr pGln
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Puc. 2. 3aBuUcuMoCTD OHECPIrun B3aMOJICCTBUS C peuecnTopom Vla YCJIOBCKaA OT MpUPOAbl aMMHOKHMCIIOTHI.

BUOOPTAHUYECKAA XUMUA 1om 48 Ne 3
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—9r
1 —ABIl4_9
—8r 2— ABIg_o
5  E 3 — N-Ac-D-Met-Pro-Arg-Gly-NH,
=7F . 4 — N-Ac-D-Ser-Pro-Arg-Gly-NH,
_I_ . = 5 — N-Ac-D-Ser-Pro-D-Arg-Gly-NH,

= —6r Ba ES 6 — N-Ac-Trp-Pro-Arg-Gly-NH,
g 5 7 — N-Ac-Tyr-Pro-Arg-Gly-NH;
5 - 8 — N-Ac-Phe-Pro-Arg-Gly-NH;
g 4l 9 — N-Ac-Arg-Pro-Arg-Gly-NH,
X
SS) 3k

oL

1k

0

1 2 3 4 5 6 7 8 9
IlenTun

Puc. 3. BemauHb! 9H€pFI/II>'I B3aUMOJICICTBUS CKOHCTPYUPOBAHHBIX IECITHI0B C pEUHETITOPOM V]a YeJIOBEKaA.

n Boc-Pro-D-Arg-OH (II) B cMecu nMokcaH/Boda: CHUHTE3a, B CBSI3U C YEM OCJIOXKHSIJICS IIPOLIECC BhIIC-
coequHeHue (II) He BBIMamago B 0CaloK B IIpolecce  JIEHUS M OUMCTKHU JUTISTITUIA.

Boc-Pro-OH

HOSu
DCC

Boc-Pro-OSu + H-Arg (D-Arg)-OH

(I), (IT) Boc-Pro-Arg(D-Arg)-OH + HCI-H-Gly-NH,

DIPC
HOBt
(III), (IV) Boc-Pro-Arg(D-Arg)-Gly-NH,-HCl Boc-Xaa-OH + Pfp-OH
HCI/CH3COOC,Hs DCC

N-Ac-Trp-OH + 2HCI -H-Pro-Arg(D-Arg)-Gly-NH, + Boc-Xaa-Pfp

DIPC
HOBt TEA
TEA
(XIII) N-Ac-Trp-Pro-Arg-Gly-NH, Boc-Xaa-Pro-Arg(D-Arg)-Gly-NH, (V), (VII), (IX), (XI)

HCI/CH3COOC,Hs

Ac-OSu + HCI-H-Xaa-Pro-Arg(D-Arg)-Gly-NH ,

N-Ac-Xaa-Pro-Arg(D-Arg)-Gly-NH, (VIII), (X), (XII)

Cxema 1. Cunres terpanentunoB N-Ac-D-Ser-Pro-Arg-Gly-NH, (VIII), N-Ac-D-Ser-Pro-D-Arg-Gly-NH, (X),
N-Ac-Phe-Pro-Arg-Gly-NH, (XII) u N-Ac-Trp-Pro-Arg-Gly-NH, (XIII), roe Xaa = Ser(Bzl), D-Ser, Phe. HOSu —
N-runpoxkcucykuuaumua; DCC — N, N'-puuuknorekcuiakapooaguumun;, DIPC — N, N'-quu3onponmikapooaiuuMuI,

HOBt — 1-runpokcutdensorpuaszoi; TEA — tpustumnamun; Pfp-OH — menradropdenon.

BUOOPTAHUYECKAA XUMUA tom 48 Ne 3 2022
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OrtuiervieHre Boc-3allUTHBIX TPYII TPUIETITUIOB
npoBomn 5.0 H. pactBopoMm HCI B stunanerare. T'va-
pOXJIOpUABI TIENITUAOB TOC/Ie CHATUS Boc-3allMTHBIX
IPYII, KOTOPOE MPOTEKATIO C BLIXOIAMMU, OJIM3KUMU K
KOJIMYeCTBeHHbIM (92—99%), UCIOJIB30BaIM B CUHTE3e
TTOCJTe onpeaeaeHsT omHOpomHocTh MetonoM TCX.

N-Ac-Ser(Bzl)-Pro-Arg-Gly-NH, — 1™

bensunbHyto 3ammty ¢ OH-rpynnbl ceprHa B
TeTpanenTuae N-Ac-Ser(Bzl)-Pro-Arg-Gly-NH,
yoaJIsiId TUAPUPOBAHMEM Had KaTajlu3aTOpOM —
TUTATUHOBOM YePHBIO — B pacTBOPE YKCYCHAasT KHCIIO-
Ta/MeTaHoJI (cxema 2).

N-Ac-Ser-Pro-Arg-Gly-NH, + CcHs-CH; + CO,

(VD

Cxema 2. [Tonyuyenue N-Ac-Ser-Pro-Arg-Gly-NH, (VI).

INpucoenuHeHe AMWHOKKCIOTHBIX OCTAaTKOB
Boc-D-Ser m Boc-D-Phe mipn cunTte3e Boc-D-Ser-
Pro-Arg-Gly-NH, (VII), Boc-D-Ser-Pro-D-Arg-Gly-
NH, (IX) u Boc-Phe-Pro-Arg-Gly-NH, (XI) ocyiiiecTs-
JISUIM COINIACHO cxeMe | MEeTOOOM aKTMBHPOBAHHBIX
3¢pupos [22], kotopble 6pau B 30—40%-HOM M30bITKE.
Meron Kumdanymu ynodeH TeM, 4TO ITO3BOJISIET
CHU3UTh BEPOSITHOCTbH palleMU3allUU MTPUCOEIU-
HSIeMbIX aMUHOKHUCIIOTHBIX OCTAaTKOB, a TaKXe
JIETKO yIaJuTh M30bITOK aKTMBUPOBAHHOTO 3dupa
Ha MOCJEAYIOIIE CcTamuu CHSATUS Boc-3alllMTHBIX
TPYIII 3a CYET XOpPOoIIeil pacTBOPUMOCTU 3(PUPOB B
aTUjaleTaTe B IPUCYTCTBUU TAJIOTeHBOIOPOIOB.

B ciaydae mpucoenmHeHus TpuriTodaHa BaxKHO
n36eKaTh IMTOOOYHBIX PeaKIINii MHIOJBHOTO KOJbIIA,
CBSI3aHHBIX C aJKWJIUPOBAHWEM MPU CHATUM N-3a-
IIIATHBIX TPyII B Kucaoi cpeae [23]. C uenbio n3de-
KaTh OYTWJIMPOBAHWS TPUIITO(GAaHA TIPH yIaJCHUU
Boc-3aimrsl mist cuntesa N-Ac-Trp-Pro-Arg-Gly-NH,
(XIII) ucnonszoBanu N-Ac-Trp-OH, koTopblii mpuco-
eUHSIM K TPUMNENTUIY KapOOAUUMUAHBIM METOIOM B
npucyrcTBuu 1-ruapoxkcndenszorpuazona (HOBt) B ka-
YecTBe MPOTUBOPALIEMHUYECKOI TOOABKMU.

Biansane cHHTE3MpPOBAHHBIX NMENTHIOB HA MOKa3a-
TeJId oBeIeHusl Kpbic JTMHUM Wistar B TecTe NpuHyIu-
TeJbHOro MmiaBaHus. TecT NIPUHYAUTEbHOTO TLIaBa-
Hus (Forced swimming test, FST) — omHa n3 caMbix
pacnpoCTpaHEHHBIX U IIUPOKO HCIOJIb3YeMbIX MO-
JIeJieii IJIsl BBISIBJICHUSI COSOMHEHWUII, 00Jamaroiimux
aHTHUIETIpeCCUBHBIMU cBoMicTBaMu. Ilociie mepBoHa-
YaJIbHbIX MHTEHCUBHBIX MOIBITOK U30eTaHUsI CTpecC-
COBOIi cUTyaluu (TjaBaHue — swimming U BcKapad-
KuBaHWe — climbing) XUBOTHHIE TIPEKpaIIalOT OOPb-
Oy, HactynmaeT uMMoOwiu3auus. IlonaraioT, 4To
MMMOOMIM3AlMs OTpaxaeT JIMOO HECIIOCOOHOCTh
YIIOPHO TIPOJIOJDKATh MOBEACHNME, HAIIpaBJICHHOE Ha
n3zberaHue CTPeccoBOil cuTyaluuu (T.e. MOBeIeHUE
OTYasTHUS ), TU00 pa3BUTHUE MACCUBHOTIO MOBEACHMSI,
00ecrneunBaroIIero 5KOHOMUIO CHJI, OMHAKO MPEeTIsIT-
CTBYIOILLIETO aKTMBHOI OOpbOE 32 BBIXOMA U3 CTPECCO-
BOM cutyauuu [24].

B FST s¢dpdextnBHO “ocTpoe” mpuUMeHEHUE aH-
THIETIPECCAHTOB, TOTA KaK B KIIMHUYECKOM MpaKTH-
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Ke TpeOyeTcsl XpOHMYEeCcKOoe BBeJAeHHE Hapsiy C OT-
CpOYeHHBIM HavanoM aeiictBus [24]. OnbdakTopHas
OyJILORKTOMUSI, MapaJIuTMbl XPOHUYECKOIO CTpecca
U BbIyYEHHO OECITOMOIIHOCTU MOTYT C OoJjblieit
CTETICHbIO HAJIEXKHOCTU CUMTATHCS XKMBOTHBIMU MO-
nensiMu geripeccun, yem FST, onHako y 3TUX TeCTOB
HU3Kasl MPOMyCKHasl CIIOCOOHOCTD U clabasi MexkJjia-
OopaTopHasi Bocnpou3BoguMocTh [24]. Tor dakr,
yto FST nmo3BossieT moay4yuTh AByCTOPOHHE HaIlpaB-
JICHHBbIC pe3yJibTaTbl, MPUIACT MOJEIU BBICOKYIO
MPOrHOCTUYECKYIO TO0CTOBEpHOCTD. [To MHEHUIO HC-
ciegoBateneii, FST — monxonsiiass Moaesb aJjsl 10-
KJIMHUYECKUX UCCIEIOBAHUMN PACCTPOMCTB HACTPOE-
Hus« [24, 25].

ITpumeHeHune hapMakoJIOrMYeCKUX U MaToJI0Tro-
aHAaTOMUYECKHUX METOJOB MO3BOJWJIO YCTaHOBUTb,
YTO aHTUAETPECCAHThI C KaTeXOJaMUHEPIMYeCKUMU
MEXaHUu3MaMM JIeUCTBUS U3OMpPATEbHO TMOBBIIIAIOT
noBeneHue climbing, a ¢ CEPOTOHUHEPTUYECKUMU —
swimming [24]. Tak, addextbl anTaroHuctoB TAMKg-
peLenTOpOB MPEUMYIIIECTBEHHO OMOCPEIYIOTCS Yepes
CEPOTOHUHEPTMUYECKYIO CUCTEMY; 3T COEIUHEHUS
YBEJIMYUBAIOT JIOJIIO MOBEACHUS SwWimming, KOTOpOe
ocliabisieTcsl MpU TOCIeNyIoeM CHUXKEHUU KOH-
LIEHTPaLIMU CEPOTOHMHA B Mo3Te [24].

BnusHue N-Ac-Ser-Pro-Arg-Gly-NH, (VI), N-Ac-
D-Ser-Pro-Arg-Gly-NH, (VIII), N-Ac-D-Ser-Pro-
D-Arg-Gly-NH, (X), N-Ac-Phe-Pro-Arg-Gly-NH,
(XII) u N-Ac-Trp-Pro-Arg-Gly-NH, (XIII) Ha noBe-
JIeHUe u3ydyaaud Ha IOJIOBO3PEJIbIX OebIX Kpblcax-
camiuiax J1uHuM Wistar. TeTparenTtuabl BBOIWIN TPbI-
3yHaM OHOKpPAaTHO MHTpaHa3ajlbHO B o3ax 0.1, 1.0 u
10.0 MKT/KT Beca XMBOTHOIO C MCIIOJIb30BAHUEM 3K-
BUBaJICHTHOTO oO0beMa pacTBopuTtesi. OcodsiM KOH-
TPOJILHOU TPYINbl BMECTO MENTUAOB BBOIWIW M-
cTMUIMpoBaHHyIo BoAdy (1 Mxi Ha 10 r Tena). B kade-
CTBE pedEepeHTHOro JieKapCTBEHHOIo CpeAcTBa
UCToNb30Bamn (ayokceTuH (DayKceH, YKpauHa),
KOTOPBI BBOIWJIM KpblCaM BHYTPUOPIOLIMHHO B J10-
3e 20.0 Mr/Kr.

PesynbTaThl 3KCIIEpMMEHTOB IOKa3aiu, YTO CO-
enuHeHue N-Ac-Trp-Pro-Arg-Gly-NH, (XIII) cra-
TUCTUYECKU 3HAUMMO CHMXKJIO IMTEJIbHOCTh UM-
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mobummzaunun (Ha 40.0, 40.9 u 42.8% OTHOCUTEILHO
KOHTpOJIst mpu BBeaeHuu B no3ax 0.1, 1.0 u 10.0 mxr/Kr
cootBeTcTBeHHO, p < 0.05). CoenuHeHue N-Ac-
D-Ser-Pro-D-Arg-Gly-NH, (X) B no3e 1.0 Mxr/kr
(a0 He 0.1 1 10.0 MKT/KT) CyIIIECTBEHHO CHILKAJIO JIJIH-
TEJIBHOCTh MMMOOWIM3anmu — Ha 48.1%, p < 0.05
(puc. 4a). eiicrBue nentunos (X) u (XIII) 0bu10 cO-
MOCTaBUMBIM C TaKOBBIM (iryokceTrHa (20.0 mMr/Kr
3[eCh U Jlajiee), KOTOPbIA CTaTUCTUYECKU JOCTOBEP-
HO YMEHBIIIAJ IJTUTeIBHOCTh UMMOOWIN3a — Ha
57.8% oTHOCUTENIBHO 3HAUYEHMIT B KOHTpoOIE, p < 0.05
(puc. 4a).

Ilo maHHBIM JUTEpaTyphl, 3(PdeKTUBHAS 103a
¢ayokcetrHa cocrtasisier 20 MI/KT IIpU OOJHOKpAT-
HOM BBeneHMHU [24], a B ciaydae 21-KpaTHOTO BBee-
HUS MUHUMajbHas 3(p@PeKTUBHAs 1032 COCTaBIISIET
1.0 Mr/xr [26]. Takum o6pasom, coenuHeHus (X) u
(XIII) mpeBoCXOmWIM CTAaHOAPTHBIA AaHTUIOEIIPEC-
CaHT IO YPOBHIO JIEMCTBYIOIIMX 103 Ha 3—4 TIopsiaka
coorBeTcTBeHHO. CoemuHeHust N-Ac-Ser-Pro-Arg-
Gly-NH, (VI), N-Ac-D-Ser-Pro-Arg-Gly-NH, (VIII) u
N-Ac-Phe-Pro-Arg-Gly-NH, (XII) noctoBepHO He
U3MEHSUIU JJIMTEIbHOCTh UMMOOWJIM3AIlUU B CpaB-
HEHMU C KOHTpoJieM (puc. 4a).

CyMmMmapHast IIATEIbHOCTh MMMOOWIM3AlI Ha
oTane “recT” ObUIA CYIIECTBEHHO OOJbIIE, YeM B
“mpe-TecTe” y XKMBOTHBIX B KOHTpoJie (cepusi 3,
p <0.05), a TakKe 1I0C/IE TIPUMEHEHUSI COCIMHEHMI
(VIII) (1.0, 10.0 mxr/kr) m (XII) (10.0 MKT/KT)
(p < 0.05). OTcyTcTBME NUHAMUKMU YKa3aHHOIO MO-
KazareJisi OTMEUEHO TT0CIIe BBemeHMs coenuHeHus (X),
a ero CylIeCTBEHHOE CHUKEHWE B CPAaBHEHUU C “TIpe-
TectoM” (p < 0.05) — Kak mocJjie IpUMEHEHUSI COeIU-
HeHwmii (XII) (0.1 mxr/kr) 1 (XIII) (0.1 MKT/KT), TaK 1
Ha ¢oHe (payokceruHa (puc. 46). Crabuamnzauus
WIM CHUXXEHUE CYMMAapHOM IJMUTEIbHOCTU UMMO-
OMIM3aly Ha 3Tare “TecT”’” MOTYT ObITh paclieHe-
HBI KaK TTOJIOKUTETbHbIE N3MEHEHUsI, TTPOTUBOIIO-
JIOXKHbIE BBIyYEHHOU MMMOOUIM3ALMU, OTMEUCH-
HOM B KOHTPOJIE.

BBeneHne BcexX MCCIeOOBAaHHBIX COSNUHEHHI U
dbnyokceTHa HE BBI3BIBAJIO CTATUCTUYECKU 3HAUYM-
MOTO M3MEHEHUS TapaMeTpa “cymMmapHasi JJIUTeIb-
HOCTh aKTHMBHOTO TIUIaBaHus” (swimming) OTHOCH-
TEJTbHO KOHTPOJISI, OMHAKO OTMEYeHa YeTKO BBIpa-
XKEHHAad TEeHOEHLMA K BO3pacTaHUIO Swimming. Ha
174.6% — mocie BBeaeHUsT peepeHTHOTO aHTHIIE-
npeccanTa; Ha 92.0—162.0% — nenrruma (XIII) B mo-
3ax 0.1—10.0 mxr/kT; Ha 149.0 1 134.0% — coenuHeHUsT
(VI) B mo3ax 1.0 1 10.0 MKTr/KT COOTBETCTBEHHO; Ha 65.7—
127.7% — coemunaenms (X) B mozax 0.1—10.0 MKT/KT; B
OCTaJIbHBIX CITyJasiX OTKJIOHEHUST OT KOHTPOJIST ObUTH
He3HAYUTEJIbHLIMU (puc. S5a).

B xontpone (cepuu 2—4) sram “rect” B cpaBHe-
HHU ¢ “TIpe-TeCcTOM”’ XapaKTepHn30BaJICsI CTaTUCTHUE -
CKM IOCTOBEPHBIM CHUKEHUEM TTPOIOIKUTETLHOCTH
aKTUBHOTO TUIaBaHusl (swimming) — Ha 42.8, 38.3 u
42.7% cootBetcTBeHHO (p < 0.05). Coemunenus (VI)
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(0.1—10.0 mxr/kr), (VIII) (0.1 mkr/kr), (X) (0.1—
10.0 mxr/kT), (XII) (0.1—10.0 Mxr/kT), (XIII) (0.1—
10.0 MKT/KT) 1 (hJTyOKCETUH TIPETSITCTBOBAIN 3HAY M-
MOMY YMEHBIIICHUIO swimming, OTMEUYCHHOMY B KOH-
TpoJie; Haubosee BeIpaxkeHHBIM 2(p(DEKTOM XapaKTepr-
zoBanvch nentua (XIII) (0.1 MKr/Kr) u ¢IyoKCeTHH,
NEHCTBIE KOTOPBIX OBUIO COITOCTABUMEBIM (pHC. 56).

CraTUCTUYECKN 3HAYMMBIX M3MEHEHUI IToKa3a-
TeJd “cyMMapHasl IJIMTEeIbHOCTh aKTUBHOTO TUIaBa-
Hust” (climbing) OTHOCUTEILHO KOHTPOJISI TPU BBEC-
HUW WCCIIENOBAHHBIX COSTUHEHWIA 1 (DIIyoKCceTHHa He
ObIIO OOHApPY:KEHO, ONHAKO OTMEYalach OTYCTIIMBASI
TEHACHLIYS K YBEJIMUYSHUIO TTPOIOLKUTEIILHOCTHU climbing
npu BBeAeHuU coenrHeHust (VI) (0.1—10.0 MKr/Kr) — Ha
79.2—125.0%; coenunenust (VIII) (10.0 Mkr/kr) — Ha
106.0% n coenrrenust (XII) (0.1 m 1.0 Mxr/KT) — Ha 108.2
1 91.0% cootBercrBeHHO. [Termmmpt (X), (XIII) 1 dryok-
CeTUH Cab0 BIWSJIM Ha YKa3aHHBINA ITOKa3aTeNlb
(puc. 6a). Beenenue coenurenus (VI) croco6eTBOBaIO
CYIIIECTBEHHOMY CHIDKEHUIO YKCIa KPBIC ¢ HU3KOIt
(<25 ¢) npoaoIKUTENbHOCTHIO aKTUBHOTIO IJIaBaHUS
B BapuaHTe climbing — B 5.3 pasza mo cpaBHEHMIO C
koHTposeM (p = 0.04, TouHBIi KpuTepuii Ouiepa).

B xonTpone (cepuu 1—4, CTaTUCTUIECKU 3HAYM-
MO 1151 cepun 2 — Ha 42.8%) oTMedaioch yMeHbIIIe-
HUE JJIMTEIbHOCTU aKTUBHOTO TiaBaHus (climbing)
Ha 3Tarie “TecT” B CpaBHEeHMU ¢ “TIpe-TecToM”. I1pu-
meHeHnue nentuaos (VIII) (10.0 mxr/kr) u (XII) (1.0
u 10.0 MKT/KT) TIpeaoTBpallaio CTAaTUCTUYECKU 3Ha-
YUMOe CHIDKCHHME Ha3BaHHOTO MoKasaTens. BBeme-
Hue coeamHeHuit (X) (0.1 mkr/kr), (XIII) (1.0 u
10.0 MKT/Kr) 1 (p1yoKCEeTHHA COMPOBOXIAIOCH 3HA-
YUMBIM CHIDKCHUEM JUTUTEILHOCTH climbing Ha sTare
“TecT” B CpaBHEHMU ¢ “mpe-TectoM” — Ha 52.9, 41.7,
34.8 1 42.4% cootBetcTBeHHO (p < 0.05) TIpU OTCYT-
CTBHMM JOCTOBEPHBIX U3MEHEHMIT B KOHTPOJIE (CEpUH 3,

4) (puc. 60).

Ycunenue swimming (pyd ciaboM BIMSHUU Ha
climbing) coenuneHusimu (X), (XIII) u dayoxkceTu-
HOM MOIJIO YKa3bIBaTh Ha HaJIMYME Y HUX CEPOTO-
HUH-, HO HEe KaTeXxOJaMMHEePTrhuyecKoro MexaHu3ma
neiicrBus [24]. Ilentun (VI), mo-BuauMomy, xapak-
TepU30BajIcsi 0ojiee CIIOKHBIM MEXaHM3MOM Ieii-
CTBHSsI, TIOCKOJIBKY YCWJIMBAI KaK Swimming, Tak 1
climbing, a coenudenus: (VIII) u (XII), HanmpoTuB,
HECKOJIPKO YCWJIVBAJIV aKTUBHOE MoBeneHue climb-
ing, He MeHsIst swimming (puc. Sa, 6a).

OTMedeHa TeHACHITUS K BO3PACTaHUIO JIATCHTHOTO
nepuoa rnepeoro akra ummodunuzauuu (JII1;,,,,,.05) Ha
¢doHe BBeneHUS BCeX M3YYEHHBIX METITHIOB; MO BbI-
pPaXEeHHOCTH YKa3aHHOTO ACHCTBUS COENMHEHMS
VD), (X), (XII) u (XIII) (0.1 u 1.0 MKT/KT) IpeBOCXO-
aunn payokceTuH (puc. 7a).

B xonTpone (1—4, nist cepuii 2 u 4 p < 0.05) ume-
Jio Mecto cHuxeHue JIIT,,,.o.s HA 2Tame “tect” 1o
CpPaBHEHUIO CO 3HAYCHHUSIMHM B “Iipe-TecTe”, ycTpa-
Hsaemoe coenuHeHueM (XII) (0.1—10.0 Mxr/KT), 0c1a6-
msiemoe nerrruaoM (VIID) (0.1 mxr/kT) 1 diyokceTn-
Ne 3
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Puc. 5. IlnarpaMMbl U3MEHEHUS TTOKa3aTes “cymMMapHasi JUIMTeJIbHOCTh aKTUBHOTO TiaBaHust” (swimming) (%) B Tecte Tipu-
HYIMTEJILHOTO IiaBaHus: (@) — “Tect”, Mmocjie BBEACHUs COSAUHEHU I OTHOCUTEbHO 3HAUCHU I TToKa3aTessi B KOHTPOJIE;
(6) — “TecT” OTHOCHUTENIPHO 3HaUeHU Mmoka3areins B “npe-tecte” (K-1 — koHTpOJb K coenuHeHuto (VI); K-2 — KoHTposb K
coenuHeHusiM (VIII) u (XII); K-3 — koutposs k coenuHeHusM (X) u (XIII); K-4 — KoHTpoIb K hiryoKkceTuHY). # p<0.05, xkpu-

Tepuil YUIKOKCOHA.

HoMm. Beenenue nentuna (VI) (1.0 u 10.0 MKr/KT, HO He
0.1 MKr/Kr) MHAYLMPOBAJIO CHUXEHHUE yKa3aHHOTO
noka3satelist (p < 0.05), Torma Kak B COOTBETCTBYIO-
e KOHTPOJIBbHOI rpytime 1 CHIDKeHVe ObLTO He3Ha-
yuMbIM (puc. 76). ITpumeneHue coenuHenus (XIII) B
no3e 1.0 MKT/KT BBI3BIBAJIO CYILIECTBEHHOE BO3pacTa-
Hue 3HadeHuit mokasatens JII, o5 (B 2.84 pa3a BeI-
11Ie, YeM 3HAYEHUSI TOTO XXe KpUTEPUSI Ha dTare “npe-
tect”, p < 0.05), 4TO MOTJIO OTpaKaThb OTCPOYMBAHUE
BBIYYCHHON MMMOOMIM3AIIMY M PE3KO OTIMIAIO CO-
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enuHeHue (XIII) oT ocTalibHBIX UCTIBITAHHBIX 00pa3-
OB U (payokceTrHa (puc. 70).

HccnenoBanHbIe COSMMHEHMSI W pedepEeHTHBIN
aHTUAETIpEeCCaHT (PIYOKCETUH CYIIIECTBEHHO HE BJIV-
SITM Ha CYMMAapHYI0 JJIUTEJbHOCTb MAaCCUBHOTO TLIa-
BaHUs Y JJATEHTHBIN MEePUOJ IIEPBOTO aKTa aKTUBHO-
ro njaBaHusi B BapuaHte swimming (JII1,,.,) KaKk B
CpPaBHEHMU C KOHTPOJIEM, TaK U IPU COTIOCTABJICHUU
“Tect” /“mpe-tect”. VICKIIoUeHUEM SIBUJICS TETITHUL
(XII), mpuMeHeHre KOTOPOTO COIIPOBOXAAIOCH CHI-
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Puc. 6. [luarpamMMbl U3MEHEHUSI TToKa3atess “cymMMapHas IJUTEJIbHOCTb aKTUBHOTO TutaBaHus” (climbing) (%) B FST:
(a) — “rect”, TIOCTIE BBEIEHUSI COEAMHEHNI OTHOCUTEILHO 3HAYEHUI TT0Ka3aTelisi B KOHTpoJe; () — “TecT” OTHOCUTETbHO
3HauyeHUit mokasaresis B “npe-tecte” (K-1 — koHTpOosb K coenuHeHmno (VI); K-2 — koHTpoib K coenuHenusiM (VIII) u (XII);

K-3 — koHTpoib K coenuHeHUsIM (X) 1 (XIII); K-4 — KOHTpoJIb K (DJIyOKCETUHY).

>)KEHUEM JIMTEJIbHOCTU IMaCCUBHOTIO IUIaBaHUsI Ha
aTamne “TecT” OTHOCUTEIBHO “Iipe-TecTa” Ipu BBEIe-
Huu B no3ax 1.0 u 10.0 mxr/kr (Ha 32.1 1 29.5%, p <
< 0.05) 1 3HAYMMBIM BO3pacTaHUEM TOTO e IoKa3a-
test B go3e 0.1 Mkr/Kr (Ha 41.9%, p < 0.05).

B xauecTBe coemmHeHUI ¢ Hanbojee BbIpaskeH-
HbIM 2¢pdekToM B FST Obuu oToOpaHsbl nentuab (X)
(1.0 mxr/kr) u (XIII) (0.1—10.0 MKr/KT), KOTOpBIE,
KakK U (JIYOKCETHUH, CHUXAIN CYMMapHYIO JJIUTEb-
HocTh uMMmobGuIn3zanuu (p < 0.05) (puc. 4a). Coequ-
HeHue (XIII) (0.1 MKr/Kr) 1 (PIIyOKCETMH HUBEJIMPO-
BaJIM OTMEUEHHOE B KOHTPOJIE 3HAYMMOE BO3pacTaHMe
CyMMAapHOM JJTUTETbHOCTA UMMOOMIU3aIIN B “TecTe” B
cpaBHeHuU ¢ “Tipe-tectoM” (puc. 46). CoenuHeHus (X)
(0.1—10.0 mxr/kT), (XIII) (0.1—10.0 MKT/KT) 1 (bJTyOKCEe-
THH TIPOSIBJISUTH TEHIEHIINIO K TTOBBIIIIEHUIO TTOKAa3a-
TeJisl Swimming B CpPaBHEHUU C KOHTPOJIEM U “TIpe-Te-
ctoM” (puc. 5). YKazaHHbIe COeAUHEHUS HE BIUSLIA
Ha MPOJIOJLKUTEILHOCTD climbing B CpaBHEHUM C KOH-
TpoJieM; BMecTe ¢ TeM coenquHeHus (X) (0.1 MKr/Kr),
(XIII) (1.0 u 10.0 MKr/KT) 1 (bJyOKCETUH CHUKAIU
IBUTATEJIbHYIO aKTUBHOCTh B BEPTUKAIBHOM TIIIOC-
KOCTHU B conocrtaBieHuu ¢ “mpe-tectom” (p < 0.05)
(puc. 6). Takum o6pasom, coenuHeHus (X) u (XIII)
MMEJIN CXOIHBIN ¢ PJIyOKCETUHOM “Tipodumib” dap-
MaKOJIOTMYECKOIrO NEUCTBUS, MPOSBIISIBLLIUIACS TIpe-
obnananueM climbimg nan swimming. Ilentuasl (X) u
(XIII) 1o ypoBHIO aKTUBHBIX J03 CYLLIECTBEHHO Ipe-
BOCXOIWJIM CTaHAAPTHBIM aHTUAeTnpeccaHT. OTiIv-
yne coequHeHus (XIII) (1.0 Mkr/Kr) OoT Apyrux nem-
THIOB M (bJIYyOKCETMHA — CITOCOOHOCTh WHIYIIMPO-
BaTb  CYIIECTBEHHOE  BO3pacTaHWE  3HAYCHUI
nokasaresis JIIT, 05, YTO MOIJIO OTpaxaTb OTCPOYH-
BaHUE BbIYYCHHOW MMMOOWJIM3ALUU U MpPEearouTe-
HUE aKTUBHOM CTpaTerWy ITOBEICHMS TIPHU TTOBTOP-
HO1 BKCHO3UILINY B YCIIOBUSIX HEM30EraeMOoro CTpec-

ca (puc. 76).

BUOOPTAHUYECKAA XUMUA

p <0.05, kputepuii YUIKOKCOHA.

ACTIEKTBI CE30HHOCTU BJIMSIIOT Ha TPAKTOBKY pe-
3yabraToB B FST. MMMoOUIM3a1us y TPHI3yHOB JIie-
TOM MeHee MPOAOJIKUTENbHA, U MOBEJEHUE OTYasi-
HUSI MEHEE BBIPAXKEHO JIETOM I10 CPAaBHEHUIO C 3UMOM
1 BecHOU [27]; y Tpex M3 YeThIpeX MCCIIeTOBAaHHBIX
aHTUZIETIPECCAHTOB ObLIM BBISIBJIEHBI CE30HHBIE KO-
Jnebanust adpdexruBHocTr [28]. BoipaxkeHHOMY 3(-
dekry coemmHeHmnii N-Ac-D-Ser-Pro-D-Arg-Gly-
NH, (X) u N-Ac-Trp-Pro-Arg-Gly-NH, (XIII) mor-
JIO GJarornpusTCTBOBATh MPOBENCHUE UCCIIEAOBAHUS B
3UMHUI Tiepuo (Harbosee MprUeMIIEMbIid TIEpUO, st
BBISIBJICHUST aHTUIEIIPECCUBHOTO neiicTBus [27, 28]).

[lepcrieKTUBHO AaibHEeHIIee U3ydeHe aKTUBHO-
ctu nentuaa N-Ac-Trp-Pro-Arg-Gly-NH, (XIII)
KaK MOTEHUMAIbHO 3(PPEeKTUBHOTO (PapMaKOIOrv-
YeCKOTO BEIIeCTBA C UCITOIb30BAHUEM MHBIX XKMBOT-
HBIX MOJIEJell AeNpecCUBHOMOMOOHOTO pacCTpoli-
cTBa (XpOHWYECKHIT CTpecC, BEIydeHHAasT 0€CITOMOIII-
HOCTb [24]).

BKCITEPUMEHTAJIBHAA YACTD.

KomMnbloTepHoe MonmenupoBaHne. MoJIeKyJISIpHbBII
nokuHr peuenropa V,, (P37288 (VIAR_HUMAN),
0aza maHHBIX SwissModel) n enTUAOB (M aMUHO-
KICJIOT), CO3IaHHBIX C TTOMOILLBIO ITporpamMMbl PyMol,
BomoyHsa B mporpamme UCSF Chimera (RBVI,
CIIA) yepe3 nnctpymeHT AutoDock Vina. Monemipo-
BaHUE IMTPOBOAWIN JIOKAJIBLHO B TpaHCMEMOpaHHOI 00J1a-
cti Oefka-perierniropa vV, CODIACHO TaHHBIM Swiss-
Model. MuHUMM3ALMIO CTPYKTYPHI MENTUAOB IIPO-
BOIWIM C IOMOIIbIO cuioBoro monsi MMFF94 B
nporpamme ChemOffice 2019 (PerkinElmer Inc.,
CHIA). MuHUMM3ALIMIO CTPYKTYPbl MOAEIU-peLe -
Topa ocymiecTBisiau B mporpamme UCSF Chimera. B
JaHHOM paboTe UCHONL30BAMN TUOKHUIA JOKUHT: MO-
KCK OINTUMAIBLHOTO TOJIOXKEHUST OCYIIECTBIISUIN TIPU
Ne 3
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Puc. 7. Bausinue nentuaos Ha uaMeHeHue nokasarens JII o6 (%) B TECTe NPUHYIUTENBHOTO M1aBaHus: (a) — “TecT”, No-
cJie BBEIEHUST COENMMHEHW I OTHOCUTETEHO 3HAYeHU TTOKa3aTesisi B KOHTpoJie; (6) — “TecT” OTHOCUTEIbHO 3HAUYeHU TToKa3a-
teist B “nipe-Tecte” (K-1 — koHTpoab K coenuHeHuio (VI); K-2 — kontpoib k coenunHenusiM (VIII) u (XII); K-3 — koHTpOIb
K coequHeHUsIM (X) u (XIII); K-4 — KOHTpoJIb K (hJTyOKCETUHY). # p <0.05, kputepuit YuikokcoHa.

MOJBMXKHOM JIMranae (aMUHOKMCIIOTE WM TIETITUAC)
OTHOCHUTEILHO HEIIOABVXKHOM CTPYKTYpPHI Oenka. J1is
CUHTE3a W JAJbHEMWIIUX WCCIEeIOBaHUIA OTOMpanIu
COCAVHEHMUSI, TIOKa3aBIIMEe HaWJydyllnue 3HAYCHUS
SHEPIUU CBSI3bIBAHUSI.

Cunres nentuaoB. B mpoliecce cuHTe3a MCNIOIb30-
BaJid peareHTbl, aMUHOKUCJIOTBI U UX TIPOU3BOIHbIE
¢dupmM Sigma, CIIIA; AcrosOrganics, benbrus; Fluka,
[Iseiinapus. Tlpouecchl cUHTe3a W yaajeHUs 3a-
IIUTHBIX TPYIN KOHTPOJUPOBAIU METOJOM TOHKO-
cioiiHoit xpomarorpadun (TCX) Ha mIacTUHKaXx
Merck (I'epmaHust) B pa3sJIM4YHBIX CUCTEMaX PacTBO-
pureneit: xaopodopM—mMeTaHOI—25%-HbIif aMMUaK
6:4:1 (A); sTunaneTaT—IMUPUINH—YKCYCHAsT KHC-
nora—Boma 5 : 3 :1: 2 (b); xnopodbopm—meraHoI—
25%-ub1it aMMuak—ykcycHas kucimora 20 : 15:5: 1
(B); n-0yranon—ykcycHas kuciota—Boga4:1:1 (I');
MeTaHOJI—3TWIaleTaT—yKcycHas kuciaora 4 : 2 : 1 (J1).
CoenvHeHus 00HapYKUBaJIU C TOMOIIIBIO XJIOP-OeH-
3UIMHOBOM TIPOOHI.

AnHanutndeckyio B2XKOX 1 Macc-CIeKTpOMETPUIO
(MOHM3ALMS pacHblJIEeHUEM B 3JEKTPUYECKOM IOJIe
(ESI MS) B pexkxuMe CKaHUPOBaHMSI MMOJI0KUTEIbHBIX
WOHOB) MPOBOAUIN Ha xpoMmaTtorpade Agilent 1200 ¢
MaccC-CEJIEKTUBHBIM JIETEKTOPOM THIIA TPONHOI
kBaapynonb Agilent 6140 (CILIA). Komonka Agilent
ZorbaxSBCI18 RR (2.1 X 30 mM), pa3mep 4acTHUIL
3.5 mkMm. Hcnonp3oBaau TIpagueHT KOHIEHTpaLWid
anetonutpuia 10—95% B 0.05%-HoM pacTBOpEe My-
PaBbUHOM KUCJIOTHI B JEMOHU3MPOBAHHOM BOJIE.

TeMmepatypbl TIaBlIeHUS (HEKOPPEKTUPYEMBIC)
onpenensiii Ha 1ipudbope Kodraepa (Wagner &
Munz,GmbH, I'epmanus).

VienbHOE BpallleHWe COSIMHEHWIT M3MepsiIu Ha
crexkrponoispumerpe J-20 (Jasco, Amonus).
BUOOPTAHUYECKAA XUMUA
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Boc-Pro-Arg-OH (I). B 8 M1 cBexkenneperHaHHOTIO
1,4-nnokcana pacrBopsuin 1.03 1 (4.8 MMoIb)
N-mpem-6ytnnokcukapbonuimpoinHa u 0.61 T
(5.3 Mmmonb) N-okcucykumHumuna (SuOH) u npu
MOCTOSIHHOM TepeMellIMBaHUM OXJIAXKIAIN Ha JIeasi-
Hoil 6aHe no 7°C, 3aTeM B OXJIaXIEHHBIN pacTBOP
BHocuiau 1.09 r (5.3 mmonps) DCC, nepemelBaiu
00pa3oBaBIIYIOCSI CYCMIEH3UI0O B TeyeHue 1 4 mpu
OXJIAXXIECHUW W 3 4 TIpU KOMHATHOI TeMIlepaType.
BrinmaBuiyio B ocanok N, N'-TUIMKIOTeKCUIMOYEBU -
HY OTGWIBTPOBBIBAIM U MPOMBIBAIM Ha (PUIbTpe
1.0—1.5 mia 1,4-nuokcana. @uabTpat, IPeaCTaBIISIIO-
muii coboit pacTtBop N-CyKUIMHUMUIHOTO 3dupa
npoavHa B 1,4-nuokcaHe, mpuOaBIsIM K pacTBOPY
0.59 r (3.4 Mmmonb) apruHuHA B 4 MIT Boabl. Peakiy-
OHHYIO cMech nepeMelmBaiu npu 20°C B TeueHue
44, TT0 OKOHYaHMM peakimu oxjiaxnam no 5°C, or-
¢risTpoBEIBa/IM 0canoK Boc-Pro-Arg-OH, mpombiBau
Ha GWIBTpe BOIOM, oxJaxkaeHHoi no 3—5°C, 3areM
stunaneratoM. Cylwin B BaKyyM-3KCUKATOpe C
P,05 no nmocrostnHoit Maccsl. [Tomyummm 1.12 1 (89%)
nerruga (I) ¢ yucroroit ~99% mo gaHHbIM BDXKX;
T. 1. 154—155°C; [oc]i)o—49° (c 1, meranom); R,0.72 (A),
0.25 (b), 0.66 (B); ESI MS, m/z: 372.2 [M + H]",
373.2 [M + 2H]*.

Boc-Pro-D-Arg-OH (II). Cunre3 Boc-Pro-D-Arg-
OH mnpoBOIMIN aHAJIOTUYHO METOAVKE, OIMMCAHHOMN
st coenuHeHus (1), 3a UCKITIOYEeHEeM CTaauu Bblae-
JIEHUSI: TT0 OKOHYaHUHU peaKLM U3 pacTBOpa yrapu-
BaJli Ha pPOTOPHOM wucHapureiie 1,4-IUOKcaH, K
OCTaTKy TIPUJIMBAJIM alleTOH U TI0C/e YIJIOTHEHUS
ocajika JeKaHTUPOBaJIU BOOHO-ALIETOHOBEIN CJI0M, a
0CaloK ABaXKAbl MEepeocaxkaaiy U3 MeTaHoja 3(Pu-
poM. Cyiunu B BakyyM-3Kcukarope ¢ P,Os 1o mocro-
stHHOM Macchl. TTomyaumu 1.02 1 (80%) nentuga (IT) ¢
yuctotoi ~99% mno ganHeiM BOXKX; 1. 1. 130—
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132°C; R;0.72 (A), 0.25 (B), 0.66 (B); MS ESI, m/z:
372.2 [M + HI*, 373.2 [M + 2H]".

HCI-Boc-Pro-Arg-Gly-NH, (III). Cmecp 1.11 1
(3.0 mmonb) Boc-Pro-Arg-OH u 0.33 r (3.0 MMoOJIb)
HCI:Gly-NH, B 7 ma1 DMF (peareHTbl npenBapu-
TEJIbHO pacTUpPaIU B CTYIIKE OO MEJIKOTO ITOPOIIIKa)
nepememmBanu 1 4 mpu 20°C, oxitaxganu go 0—5°C
n nodapnsuii 0.45 r (3.3 Mmmoab) 1-okcubeH3aTpua-
3oja (HOBU), 3aTtem 0.42 1 (3.3 MmMoub) N, N'-n1un3o-
nponwikapoonuumun  (DIPC).  PeakuuoHHYyI0
cmech nepemernBaiy 1 1 ipu (0—5°C) u 16 4 ipu
20°C. Ocangoxk N,N'-nuu3onporuiMo4YeBUHbI OTIE-
Jsum punbTpoBaHueM, IpoMmbeiBaii DME. K mume-
TUI(GOPMaMUIHOMY PACTBOPY HOOABISIN 25 MJI IH-
3TU0BOro 3¢upa, Mocjie yrnaoTHEHUs ocaika Je-
KAHTUPOBAJIU CJIOM paCTBOPUTEJIEIA, OCATOK JABAXKIbI
nepeocaxaaiy u3 MetaHosa 3¢pupom. Cylnim B Ba-
Kyym-3kcukatope ¢ P,Os u NaOH no nocrosiHHO#
Macchl. [Tomyanmm 1.28 T (92%) nenrruna (II1) ¢ un-
crotoil ~95% 1o manubiM BOXKX; T. 1. 85—87°C;

[a]3—51° (¢ 1, Meration); R:0.39 (B), 0.56 (B), 0.56 (I);
ESI MS, m/z: 428.3 [M + H]", 450.3 [M + Na]",
855.5 [2M — H]".

HCI-Boc-Pro-D-Arg-Gly-NH, (IV). Ilentun no-
Jlydajiu mo Metoauke cuHte3a coenuHeHus (III). B
pesyabrate B3aumozeiicteug 0.35 r (0.94 mmosnb)
Boc-Pro-D-Arg-OH (II) u 0.10 T (0.94 MMoIb)
HCI-H-Gly-NH, nomyuarmm 0.37 T (90%) nentuna
(IV) c uucroroii ~98% o nanHbIM BOXKX; T. rut. 85—
87°C; R;0.27 (A), 0.46 (b), 0.76 (B); ESI MS, m/z:
428.3 [M + H]*.

Boc-Ser(Bzl)-Pro-Arg-Gly-NH, (V). K oxia-
XKaeHHoMy 1o 5°C Ha nensHoit 6aHe pactBopy 0.30 T
(0.65 mMmomb) Boc-Ser(Bzl)-OPfp (TtomydeHHOMY Me-
tonoM Kumdanyomu [22]) B 7 ma1 DMF po6asisiiu
0.24 r (0.49 mmons) 2HCI-CH,COOC,HsH-Pro-
Arg-Gly-NH, (nonyyanu o0paboTKOl coeauHeHust
(IIT) HCI B stunanerare) n 0.07 mu (0.50 MMoIIb)
TEA (pH ~ 9). IlepemeluuBanu Ha JensiHoii 6aHe B
TedyeHue 1.5 4, Tocse 4yero BhIMaBIIME B OCAI0K COJTU
OThUIbTPOBHIBAIN, MMPOMBIBAIU Ha (PUIBTPE He-
oonbminM kKonmdectBoM DMF. K numerundopm-
aMUIHOMY pacTBOpY A00aBisin 20 M1 TUITUIOBOIO
acdupa, mociae YINIOTHEHUST ocaaka AeKaHTHPOBAIN
CJIOIT pacTBOpHUTEIIEH, OCAIOK IBaXKIbI Ilepeocaxkma-
JIV Y3 MeTaHoJIa IU3TWIOBBIM 3(bUPOM U dTUIalieTa-
toM. Cyluwiu B Bakyym-akcukatope ¢ P,Os u NaOH
IO TTOCTOSTHHOM Macchl. TToayuwmnm 0.26 1 (86%) ¢ um-
croroit 85% no nanHbiM BOXKX; T. 1. 115-117°C; R,

0.15(B); ESIMS, m/z: 605.4 [M + H]*, 606.4 [ M+ 2H]",
607.4 [M + 3H]".

N-Ac-Ser-Pro-Arg-Gly-NH, (VI). K pacTtBopy
0.17 r (0.29 mmonb) 2HCI-H-Ser(Bzl)-Pro-Arg-Gly-

BUOOPTAHUYECKAA XUMUA

BOPOJIMHA u ap.

NH, (nonxyyanu o6padotkoii coenunenust (IV) HCI B
stunanerare) B 1.1 ma DMF no6asnsnu 0.04 mu
(0.29 mmomb) TEA (pH ~ 8). PeakuimoHHYy10 cMecCh
oXJIaXAaIM Ha JjensHoir GaHe u BHocwiu 0.06 T
(0.38 MMOIB) CYKIIMHMMUIHOTO 3¢upa YKCYCHOI
kucioTel (AcOSu). IlepememmuBanu 3 4, IIOCIe YE€TO
0caioK OT(UIBTPOBBIBAIM, MPOMBIBAIN Ha (pUIIbTPE
HeboabmuM koandectsBoM DMF. K numetundgopm-
aMMIHOMY pacTBOpYy n06aBisiin 10 MJI AM3TUIIOBOTO
a¢dupa, nocie YyIIOTHEHUsI ocajika JeKaHTUPOBAIU
CJION pacTBOpUTEJIE, OCaTOK JIBaXIbl MEPEeOCcCaKaa-
JIU U3 MeTaHoJIa IUITUIOBBIM 3(bUPOM U STUJIalleTa-
ToM, 3aiuty ¢ OH-rpynmnel octatka cepuHa B N-Ac-
Ser(Bzl)-Pro-Arg-Gly-NH, ynansnu ruapupoBaHu-
eM B 1.1 MJI pacTBopa YKCYCHOI KUCJIOThl/METaHOJIa
(2 : 1) B IpuCyTCTBUHY NaJIaAMEBOI YEPHU MPU IO-
CTOSIHHOM TlepeMelIMBaHuU B TedyeHue 1.5 4, KOH-
TPOJIUPYSI OTLIETIJIEHNE 3alMTHOM IPYIIbl METOAOM
TCX. Ocamok karaimuzatopa OT(MUIBTPOBBIBAJIU,
TeTpalernTua MepeBOAWIN B OCaloK no0aBleHUEM
15 M pmaTnoBoro a¢gpupa. N-Ac-Ser-Pro-Arg-Gly-
NH, nBaxapl riepeocaxiajiu U3 MeTaHoJa TUITUIIO-
BbIM 3(dupoM U aTunaneratoM. OUUCTKY COeduHEe-
HUS TIPOBOJWIIN METOJIOM KOJIOHOYHOI XpoMarorpa-
¢dumn Ha cumkaresie-60, B KavyecTBe BJIIOCHTAa WC-
MOJIb30BAIM CMeECh XJIOpOohOpPM—METAHOI—BOIA B
cootHourenuu 10 : 10 : 1. dpakuuu, comepKaiuii
YUCTBIM TeNTUI, o0benuHsin U ynapuBaiu. [locie
BBICYIIIMBaHUS B 3KcukaTope moryuaunnu 0.08 v (60%)
coenunenwst (VI) ¢ yucroroit 90% 1o naHHbM BOXKX;
T. 1. 120—122°C; R, 0.19 (b); ESI MS, m/z: 457.2
[M+ H]*.

Boc-D-Ser-Pro-Arg-Gly-NH, (VII). Terpanen-
TUA TIOJyYyaJlu aHAJOTUYHO METOJIMKE CUHTE3a CO-
equHeHus (V). B pesynbrate B3aumoneiictsus 0.14 T
(0.29 mmons) nentuaa 2HCI-CH;COOC,Hs-H-Pro-
Arg-Gly-NH, (cuHTe3upoBaiv ob6pabOTKOI coenu-
HeHus (IV) HCI B atumauerare) ¢ 0.13 r (0.35 mMonsb)
Boc-D-Ser-OPfp nmonyunnu 0.11 v (73%) Boc-D-Ser-
Pro-Arg-Gly-NH, ¢ uwncrotoii 87% mo maHHBIM

BOXX; 1. mr. 113-115°C; [o]2)~18° (c 0.5, mera-
Hom); R;0.38 (A), 0.36 (B), 0.68 (I'); ESI MS, m/z: 515.3
[M+H]*, 516.3 [M + 2H]*, 537.3 [M + Na]*.
N-Ac-D-Ser-Pro-Arg-Gly-NH, (VIII). Attetvim-
poBaHue u ouuctKy Terparnentuna (VII) mpoBonuiu
aHaJIOTMYHO MeTomukKe cuHTte3a coemumHeHus (VI).
M3 0.10 r (0.22 mmonb) H-D-Ser-Pro-Arg-Gly-NH,
n 0.04 r (0.26 Mmmonb) AcOSu nonyunim 0.08 T (80%)
terpanentuaa (VIII) ¢ uyucroroit 98% 10 maHHBIM
BOXX; . . 124—125°C; R,0.19 (b), 0.83 (B); ESI
MS, m/z: 457.2 [M + H]*, 458.2 [M + 2H]".
Boc-D-Ser-Pro-D-Arg-Gly-NH, (IX). Cunrtes
OCYIIECTBJISIM aHAJIOTMYHO CITOCOOY MOJYyYEHUS CO-
equHeHus (V). B pesynbrare B3aumoneiicteus 0.32 T
Ne 3
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(0.29 mmonb) 2HCI-CH;COOC,Hs H-Pro-D-Arg-
Gly-NH, (monyyanu o6pabotkoit coenviHeHust (IV)
HCI B atunanerare) ¢ 0.13 r (0.35 mmonb) Boc-D-Ser-
OPfp nonyuminu 0.37 r (90%) c¢ uucroroit 90% no
nanHbiM BOXKX; 1. 1. 114—116°C; R, 0.38 (A), 0.36 (B),

0.68 (I'); ESI MS, m/z: 515.3 [M + H]".

N-Ac-D-Ser-Pro-D-Arg-Gly-NH, (X). Auetwin-
poBaHue U OuMCTKy TeTpanentuaa (IX) mpoBomunu
aHAJIOTUYHO MeToauKe mnoaydeHus: coequHeHus (VI).
B pesynbrare B3ammoneiicteuss 0.10 © (0.22 MMOJIb)
H-D-Ser-Pro-D-Arg-Gly-NH, (rosyyanu o6paboT-
koit coennHeHus (IX) HCI B atumauerare) ¢ 0.04
(0.26 mmonb) AcOSu nonyuunu 0.09 r TeTparnentuaa
(X) (90%) ¢ uucrotoit 90% no nanHbM BO2KX; 1. 1171
138—140°C; R-0.03 (A), 0.09 (b), 0.83 (B); ESI MS,
m/z. 4573 [M + H]*,458.3 [M + 2H]*, 479.2 [M + Na]".

Boc-Phe-Pro-Arg-Gly-NH, (XI). CuHrte3 Tetpa-
MENTUAA OCYIIECTBISUIM 10 METOONKE, OMUCAHHOM
s coenuHeHud (V). B pe3ynbraTe B3auMoneicTBUS
0.20 r (0.41 mmonb) 2HCI-CH;COOC,HsH-Pro-
Arg-Gly-NH, c 0.26 r (0.53 mmomnb) Boc-Phe-OPfp
(cunTe3upoBaiu mMeronoM Kummdanynm [22]) nmomy-

gy terparentu (XI) maccoii 0.21 1 (73%) ¢ uucrto-
Toii mo BOXKX 95%; T. . 119—-121°C; R, 0.28 (A),

0.66 (B), 0.65 (1); ESI MS, m/z: 575.3 [M + HJ*,
576.3 [M + 2H]", 577.3 [M + 3H]*, 597.3 [M + Na]*.

N-Ac-Phe-Pro-Arg-Gly-NH, (XII). Auetunupo-
BaHMe U O4yMCTKY Terpanentuga (XII) mpoBomwin
aHAJIOTUYHO METOIVKE, OITMCAHHOM IIJIST COSTMHEHWST
(VI). B pesynbrate B3aumopeiictBusgs 0.08 T
(0.15 mmonb) H-Phe-Pro-Arg-Gly-NH, (nonyyanu
obpabotkoii coenuHenus (XI) HCI B aTunanerare) ¢
0.03 r (0.21 mMomb) AcOSu nonyunnu 0.06 T (77%) ¢
uncroroit mo BOXKX 90%; T. . 115-117°C; R, 0.16

(A), 0.43 (I); ESI MS, m/z: 517.3 [M + HJ*, 518.3
[M + 2H]*.

N-Ac-Trp-Pro-Arg-Gly-NH, (XIII). K pacTtBopy
0.98 r (2.0 mmonb) 2HCI-CH;COOC,H5 H-Pro-Arg-
Gly-NH, (nmonyyeH o6pabotkoit coenuHeHust (1II)
HCl B stunanerare) B 7.0 miu DMF noGasisiiu
0.03 M (2.0 mmons) TEA (pH ~ 8). PeakuimonHy1o
CMecCh ITepeMeITnBaIn B TedeHre 20 MUH, a 3aTeM J10-
oasmsn 0.53 1 (2.0 mmonb) N-Ac-Trp-OH. Ilocie
oxsaxaenuss go 0°C B pactBop mobGasisiam (.28
(2.1 mmonb) HOBt 11 0.32 M (2.1 mmoins) DIPC. Pe-
aKIIMOHHYIO cMech TepeMernuBanu 1 4 ipu (0—5°C)
u 18 4 ipu 20°C. Ocanok N, N -aAun30I1porniMmode-
BUHBI OTHCISIIA  (GWIBTPOBAHUEM, IIPOMBIBAIA
DMF. O06paboTKy cMHTEe3a IIPOBOAWIN aHAJIOTUYHO
MeToauke, onucaHHoi misa coequHeHust (VI). Cy-
LIWIN B BakyyM-3KcukaTtope ¢ P,Os u NaOH no no-
crossHHOM Macchel. [Toayumnu 1.0 r (90%) nenTuna
(XIII) c ynuctoroit 95% 1o marubIM BDXKX; T. 1.

BUOOPTAHUYECKAA XUMUA
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125—127°C; R;0.49 (B), 0.44 (11); ESI MS, m/z: 556.3
[M+ H]*, 557.4 [M + 2H]*, 578.4 [M + Na]".

BimsAHre CHHTE3WPOBAHHBIX MENTHIOB HA MOKA3a-
TeJIM NoBeieHusl Kpbic TuHuU Wistar B TecTe NpuHyamu-
TeJbHOro miaBanusa. PapMakoJOrMUEeCKyl aKTUB-
HOCTh MOJYYEHHBIX COSIMHEHUI U3y4yaau B OIbITaX
Ha TIOJIOBO3pEJIbIX KphbIcax-caMliax JUHUM Wistar ¢
maccoii Tesia 250—350 r (muromHuK BuBapus MHCcTH-
TyTa moopranndeckoii xumun HAH benapycn), co-
JIep>KaBIIUXCS B CTAHIAPTHBIX YCIIOBUSIX BUBApHs CO
CBOOOAHBIM AOCTYIIOM K TIMILIE U BOJIE B COOTBET-
CTBUM ¢ TpeboBaHUsIMU CaHUTApHBIX MPAaBUJI U HOPM
2.1.2.12-18-2006 [29]. Bcero 6bL10 3ameiicTBOBAHO
194 xpbICH. DKCIIEPUMEHTHI IPOBOIWJIN B IIEPUO, C
ceHTs0ps o ssHBaph (¢ 12:30 mo 17:30).

g co3maHust OerpecCUBHONOTOOHOTO COCTOSI-
HUs (MOBEJEHUE OTUYasIHUS) Y TPBI3YHOB MCIOJIb30-
Bajld MapagurMy MOPUHYAUTEIBHOTO ILUIaBaHUS.
YcTraHOBKA M YCIOBUS DKCIIEPMMEHTA COOTBETCTBO-
BaJiu MoaudupoBaHHoMy MeTony Possolt [24, 30];
pasrpaHUIMBAIIM TTOBEICHNE, HATIPABJIEHHOE Ha BBI-
Xom u3 cTpeccoBoit curyaumu B FST, Ha nmBe KaTero-
puu: 1) miaBaHue (swimming) 1o Bceil Kamepe sl
MPOBeJICHUS TeCTa C IBUXXEHUSIMU JIATIOK XKUBOTHOTO
B TOPU30OHTAJILHOM IJIOCKOCTH, 2) BCKapaOKMBaHUE
(climbing) ¢ mBUKEHMEM NEepeIHMX KOHEYHOCTEH B
BePTUKAIbHOI TTocKOCTU. [1po3pavyHbit IIIacTUKO-
BBIN MTUHAP AuaMeTpoM 30 cM U BEICOTOI 66 cM Ha
BBICOTY 38 CM HaIOJIHSIJIM BOJIO, TEeMIIEpaTypy KOTO-
poit nomnepxxuBanu Ha ypoBHe 25°C. Temnepatypy
PErMCTPUPOBAIM KaXble 16 MUH C ITOMOIIBIO aBTO-
Mmatndyeckoro tepmomMerpa (Jiedong Hualing Plastic
Co., LTD, Kwurait), mpy HeoOXOAUMOCTHA HU3BJICYe-
HUS XMBOTHOTO, TOOABJISIIIA TOPSIYIO BOAY IO JIO-
CTUXXEHUSI HeoOxonuMoii Temneparypsbl. [Tpu mpoBe-
JIEHUY SKCIIEPUMEHTA MPOIOJIKUTEIBHOCThIO 16 MUH
>KMBOTHOE MTOMEIIAJIA B IMJIMHIP C BOAOH TaKUM 00-
pa3oM, 9TOOBI OHO HEe MOTJIO HHM BEIOPATHCS U3 COCY-
Ila, HA HAlATK B HEM OTIOpY, T.€. KacaThCs JHA JaIlKa-
MM WV XBOCTOM. B Xome aKcrieprMeHTa BU3YaJbHO
pEerucTpUupoBaIM CiAeaylollre mokasareau: 1) cym-
MapHyIO JUIMTEJILHOCTh MMMOOWIM3ALUU; 2) CyM-
MapHYIO JUTMTEJIbHOCTh AKTUBHOTO TIJIABAHUS B Bapy-
aHTe swimming; 3) CYMMapHYIO IJTATeIbHOCTb aKTHB-
HOTO TIJ1IaBaHUsl B BapuaHTe climbing; 4) cyMMapHYyO
IUTATEIEHOCTh MTACCUBHOTO TIJIaBaHUS; 5) TaTeHTHBIM
niepuo nepBoit ummMoommzauuu (JII1,,,,.06); 6) 1a-
TEHTHBIN ITepHOI TIEPBOT0O aKTa AKTUBHOTO TUTABAHUS
B BapuaHte swimming (JII1,,,,). Kputepuem antuae-
MIPECCUBHOM aKTMBHOCTHU UCCIIEAYEMBIX COSTMHEHWI
B FST cuurtanm craTucTUYEeCKU TOCTOBEPHOE YMEHbB-
LIeHUEe IJIUTEILHOCTY MMMOOUIM3ALIMU B CpaBHE-
HUU C KOHTPOJIeM. 3a CYTKHU IO TECTUPOBAHUS KaXK-
JIoe XXKUBOTHOE TTIOMEIIaIN B COCYII C BOIOU Ha TOT Xe
MIPOMEXYTOK BpeMeHHU I amantauuu (“mpe-tecT”,
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o aHajioruu ¢ paboramu [24, 30]), 3aTeM perucTpu-
pOBaJI BHIIETIepeYNCIeHHBIE oKa3aTeau. [1pu mmo-
BTOpPHBIX TecTUpoBaHUsIx B FST y Kpbic HaGmtonaeTcst
BbIy4eHHAass UMMOOWIM3ALIMSI, KOTOpasi OObsSICHSIETCS
TE€M, YTO CTpEeccoBasl CHUTyallusl CTaHOBMUTCS Oojiee
3HAKOMOM XUBOTHOMY [31].

DKcNepuMEHTabHBIX KPbIC pa3leiuid Ha KOH-
TPOJIbHbIE W OMNBITHbIE TPyMIibl. OCOOSIM KOHTPOJIb-
HBIX Tpynn 1—4 (110 5—15 KpeIc B Ipyrine) Ha3HavYaIu
ONHOKPAaTHO MHTpPaHa3aJbHO NUCTUUIMPOBAHHYIO
Boay (3a 10—30 MuH D0 3KcnepuMeHTa) B oObeMe
1 mx1 Ha 10 T Macchl TeJia; KOHTPOJIbHbIE TpyHIThl 1—4
CJTY>KUJIW JIS1 COTIOCTABJIEHUSI C OCHOBHBIMU IpyIIMa-
mu nipu BBeaeHuu nentuaoB (VI); (VIII) u (XII); (X) u
(XIII); dayokcermHa coorBeTcTBeHHO (3a 10—30 MuH
Jlo aKcnepuMeHTa). MiccnemnyeMble COeNMHEHUS B BU-
Jle BOIHBIX PACTBOPOB MPUMEHSLIN Y XKUBOTHBIX OC-
HOBHBIX TPYMIT OMHOKPAaTHO MHTpaHa3aJIbHO B 103aX
0.1, 1.0 u 10.0 MKr/Kr ¢ HCIOJb30BAHUEM SKBUBa-
JIECHTHOTO oOBema pactBopuTensa. Yuciao ocobeii B
KaXJIOM M3 OCHOBHBIX IpyIn cocTtasisuio 10, kpome
TPYIIIbI XKUBOTHBIX, KOTOPHIM BBOAWJIM COEIMHEHUE
(XIII) (moza 10.0 mkr/kr) — 19 kpoic. B kauecTBe
npenapara CpaBHEHUSI MCIOJIb30Balu (hIyOKCEeTUH
(dnykceH, YKpauHa), KOTOPbIA BBOAWIN BHYTPU-
opromnHHO B 103¢ 20 Mr/kr (n = 10).

HN3meHeHns 3HAYEeHMIT U3y4EeHHBIX MOKa3aTeei
Ha 3Tarne “TecT” OTHOCUTEIHHO TAKOBBIX B KOHTPOJIE
onpenesuii no popmyiie:

Xow — X,

A ==K 100,
X

K

rae A, — aKTUBHOCTb coequHeHus, %; X,, u X, —
cpemHee 3HAYCHME M3MEPSIEMOTro MoKa3aTelsl y Xu-
BOTHBIX OCHOBHOI Y KOHTPOJIbHO IPYMIThl COOTBET-
CTBEHHO, C.

M3meHeHus 3HaYeHUIT MCCIIeAyeMbIX IapaMeTPOB
Ha 3Tare “Tect” OTHOCUTEIBHO TAaKOBBIX B “TIpe-Te-
cTe” ompeneisuiv rmo opmyie:
Xtest - Xpre—test % 100’

X

pre-test

A2:

rne A, — U3MEeHeHUs 3HAaYeHU rokasaTess B “Te-
cTe” OTHOCUTEIBLHO TaKOBBIX B “Iipe-TecTe”, %; Xy
U X (est — CPEIHEE 3HAYEHUE U3MEPSEMOTO TIOKA3a-
TeNs Y XKMBOTHBIX Ha 3Tarie “Ttect” 1 “mpe-Tect” co-
OTBETCTBEHHO, C.

IIpu omnpeneneHUM CTAaTUCTUUECKON 3HAYMMOCTHU
pasIuuuii B BapUALIMOHHBIX PsIaX WCHOJIb30BaIU
METOI HellapaMeTPUUYeCKOil CTaTUCTUKU; IJIsl CpaB-
HEHUS IBYX 3aBUCHUMBIX BHIOOPOK MPUMEHSIIN KPU-
Tepuii YUIIKOKCOHA, IJIsl CPaBHEHUS IBYX HE3aBUCH-
MBIX BBIOOPOK — KpuTepruii ManHa— YUTHU; TIpA Ha-
JINYUM TpeX U 6oJiee TPYIIT UCITOIb30BaIM KPUTESPUiL
Kpyckana—Yonnuca ajs He3aBUCUMBIX BbIOOPOK.
st aHa3a KaueCTBEHHbBIX TPU3HAKOB MPUMEHSUIU

BUOOPTAHUYECKAA XUMUA

TOUYHBIN KpuTepuii @uinepa. Kputudeckuii ypoBeHb
CTAaTUCTUYECKOU 3HAYMMOCTHU MPU MPOBEPKE CTATU-
CTUYECKUX F'MMNOTe3 MpuHUManu paBHbiM 0.05.

SAKJIFTOYEHHME

B pesynbraTe mpoBeneHHOIO UCCICOOBAHMS, MC-
MOJIb3ySl KOMITBIOTEpHOE MOJEJUPOBaHUE, ObLIU
MPEMJIOKEHBI CTPYKTYPBI TETpanenTUAHbBIX aHAJTOTOB
ABIl; 9, NOTEHLIHMAIBHO OOJAAAIOIMUX MOBEICHYE-
CKOIf aKTUBHOCTHIO. PazpaboTraHbl METOMMKN CUHTE-
3a CMOJIEIUPOBAHHBIX coequHeHuit (N-Ac-Ser-Pro-
Arg-Gly-NH,, N-Ac-D-Ser-Pro-Arg-Gly-NH,, N-Ac-
D-Ser-Pro-D-Arg-Gly-NH,, N-Ac-Phe-Pro-Arg-
Gly-NH, u N-Ac-Trp-Pro-Arg-Gly-NH,) knaccuue-
CKUMM METOIaMM ITeNITUIHON XMMUU B PacTBOpe U
MOJIyYeHbI UX OINBbITHbIE 0Opa3libl. B pesynbTaTe nsy-
YeHUsS BIUSIHUSI OMHOKPATHOTO WHTpaHa3aJbHOTO
BBEAEHUSI CHHTE3UPOBAHHBIX TETPAIICIITUIOB B 103aX
0.1, 1.0, 10.0 mMkr/kr Ha mokazaTejaud IIOBEICHUS
Kpoic-camuoB auHumn Wistar B FST ycTaHoBIIeHO, 4TO
neiictBue N-Ac-D-Ser-Pro-D-Arg-Gly-NH, (B nose
1.0 mkr/xr) u N-Ac-Trp-Pro-Arg-Gly-NH, (B no3ax
0.1, 1.0, 10.0 mkxr/KT) HanboONEE CXOMHBI C pedepeHT-
HBIM IIpenapaToM ¢dayokcetuH. [lomydeHHBIE maH-
HBI€ TO3BOJISIOT IIPENIOJNIOXKUTh HAIUIMe aHTUIIE-
IIPECCUBHOIM aKTUBHOCTY y AJAHHBIX NenTuaoB. [1pu
nonreepxaeHuu 3pdexkToB N-Ac-D-Ser-Pro-D-Arg-
Gly-NH, u N-Ac-D-Ser-Pro-D-Arg-Gly-NH, B npy-
TUX MOJAEJISIX JaHHbBIE BEIECTBA MOTYT ObITh TTEPCIEK-
TUBHBIMM B KadecTBe (hapMaKOJIOTHMUECKUX CyOCTaH-
WA 711 CO3MaHMSI HOBBIX aHTUIEIIPECCAHTOB M HO-
OTPOIIOB C MHTAHA3aJIbHBIM CITOCOOOM BBEICHMSI.
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Synthesis and Study of Anti- Depressive Properties
of New Analogs of Arginin-Vasopressin

K. V. Borodina*- #, O. N. Savanets*, E. S. Pustyulga*, V. P. Martinovich*, E. N. Kravchenko*,
L. M. Olgomets*, and V. P. Golubovich*
#Phone: +375 (44) 777-40-36; e-mail: borodina @iboch.by

* Institute of Bioorganic Chemistry of National Academy of Science of Belarus,
ul. Academica V.F. Kuprevicha 5/2, Minsk, 220141 Belarus

Using the method of computer modeling the new analogs of C-terminal fragment of arginine-vasopressin
(N-Ac-D-Ser-Pro-D-Arg-Gly-NH,, N-Ac-Phe-Pro-Arg-Gly-NH,, N-Ac-Trp-Pro-Arg-Gly-NH,) with
antidepressant activity were proposed. The article presents the method of synthesis of simulated substances.
The Forced Swimming Test was used to identify substances which are potentially possessing antidepressant
activity. It was shown that intranasal administration of studied peptides to Wistar male rats at doses of 0.1—
10.0 ug/kg effected on swimming behavior of rodents. The greatest similarity for a number of study parame-
ters with the reference preparation (fluoxetine) possess N-Ac-Trp-Pro-Arg-Gly-NH, (0.1, 1.0 and
10.0 ug/kg) and N-Ac-D-Ser-Pro-D-Arg-Gly-NH, (1.0 pg/kg).

Keywords: peptides, arginine-vasopressin, computer modeling, intranasal administration, depression, rats
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