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IlpencraBiaeH  cuHTE3  MOTEHIMAIBHO  MMMYHOAKTHBHOTO  JIM3MHCOZAEPXKALIEr0  TETpalenTuia
H-Lys-Ala-Val-Gly-OH. TlokazaHa nepcrneKTHBHOCTD MCIIOJIb30BAaHHSI METOZOB CMEIIAHHBIX aHTHIPUIOB
U aKTUBHPOBAHHBIX A(PUPOB, 00ECIEUNBAIONIMX BHICOKUI BBIXOJ] TeTparenTuaa. MeTos nomydyeHus Inermn-
THJIA YCOBEPIICHCTBOBAH TEM, YTO B MPOMEXKYTOUHBIX CTaJIHAX BMECTO n-HUTPO(EHIPUPOB HCIIONB30BA-
11 N-OKCHCYKIMHUMHIHBIC 3(HUPBI, B PE3yJIbTaTe MOJTYYHIN KPUCTAIUINYECKOE BEIIECTBO ¢ 00JIee BBICO-
Kol uncTotol, a BMecTo BOC (mpem-0yTninokcukapOOHMIIbHAS TPYIINA) 3alIUThl IPUMEHSITH KapOoOeH-
30KCHUI'PYIIITY, YTO [TO3BOJIMJIO HA OJHOM CTaJMH CHUMATh 3aLUThl 00EUX aMUHOTPYIII B JIETKUX yCIIOBUSX.
CpaBHHUTENIbHAS OLICHKA IMMYHOJIOTHUECKOM aKTHBHOCTH MOJIyYEHHOTO TeTpanenTHia Ha (oHe npuMeHe-
HUS BakIMHBI Db Ha MbIIIAX ¢ IPYTUMH JIM3UHCOICPIKALMMH TETPANSNTUIAMU 110Ka3ajia HAINYHE Y HETO
OoJiee BBIPAKCHHBINT HMMYHOCTHMYIIUPYIOIICH aKTHBHOCTH. V3ydeHHe OCTpOil U XPOHUYECKOH TOKCHY-
HOCTH 0OHAPYKUJIO OTCYTCTBHE TOKCHYECKOTO ICHCTBUS Y BHIOPAHHOTO JIM3UHCOASPIKALLETO TeTPaIenTH-
Jla TIPU TIOIKOYKHOM BBEICHUU HKCIEPUMEHTAILHBIM KUBOTHBIM. YCTAHOBIICHO, YTO MOJIYYEHHBIH TeTpa-
HEINTH COOTBETCTBYET 5 KIIACCY TOKCUYHOCTH, TO €CTh MPAKTHYECKU HETOKCHYEH.

KuroueBble cjioBa: AMHUHOKHUCIIOTEI, IICIITUAHBIC 6I/IOperII$ITOpLI; JIM3UH; CUHTE3 MEITUA0B; UMMYHOAK-

THUBHOCTb; OCTpasi TOKCUYHOCTb.

[Iupokoe uCHoNb30BaHHE B MEAMIMHE MENTUAHBIX OHO-
PEryJIsITOpOB B KaUECTBE reNnarorpoTeKTOPOB 1 NPOdUIIaKTH-
YECKUX CPEJICTB JIeJIaeT MX MEPCIeKTUBHBIMU JUIs Oosee IIy-
OOKOro MCCIeoBaHus C 1IEbI0 Pa3padOTKH OPUTHHAIBHBIX
JIEKapCTBEHHBIX MPENaparoB.

CuHTe3 MenTHIOB, COAEPKAIIUX B CBOEM COCTaBe MOJIU-
(DYHKIIMOHAJIBHBIE aMHUHOKHCIIOTHI, SIBJISIETCSI CIIOXKHOM Mpak-
TUYECKOH 3a/1aueil, B CBSI3U C YEM Ha MPOTSHKEHUHU IPOLLIOTO
CTOJIETHS CIIMCOK METO/IOB, UCTIOJIB3yEMBIX JUI CUHTE3a M-
THJIOB, HE TIOTIONHsUICA. VcciiennoBaHus o yCOBEPILICHCTBO-
BAaHMIO CYIIECTBYIOIINX METOAMK 3a4acTylO0 OCHOBBIBAINCH
Ha WCIHOJIb30BAaHUN TAKTUKH MaKCHMaJbHOW 3aIlUTHI, & IS
KOH/ICHCAIIMM aMHUHOKHCIOT — METOJd aKTHBUPOBAHHBIX
a¢upos [1]. B psne pabor moka3zaHa MepCrieKTHBHOCTH HC-
TIOJTb30BAHMS TIPH CHHTE3€¢ HEKOTOPBIX HU3KOMOJIEKYJISIPHBIX
MMMYHOAKTHBHBIX METITHIOB METO/IA CTYIIEHYaTOTO HapalllH-
BaHMS MENTHIHOM nenu, HaunHas ¢ C-KOHIA, C HCIOJIb30Ba-
HUEM AaKTHBHPOBAHHBIX 3(HPOB M COONIONCHUEM TAKTHKH
MaKCUMAaJIbHOH 3aIuThI [2, 3].

Ocoboe 3HayeHrWe HpU ATOM HMEeT BHIOOp MENTHAOB C
Y4eTOM UX aMHHOKHCIIOTHOTO COCTaBa, IOCKOIbKY U3BECTHO,
YTO OMOJIOTHYECKasi aKTUBHOCTB MENTHUIIOB CBA3aHa C aKTHUB-
HOCTBIO COJIepKaIlUXCsA B HUX aMHHOKHUCIOT [4, 5]. OnHolt
U3 TaKUX AMHHOKHCIIOT SIBJIICTCSI HE3aMEHUMBIN JIM3HH, BXO-
JUIIUH B aKTHBHBIN IIEHTP 3HAYUTEIBHOTO YUCia OCJIKOB M
TOPMOHOB, HalpUMep TUMO3MHA O, TUMoNo3TuHa [6]. OH
HEOoOXO0/IUM JIJIsl POCTa ¥ BOCCTAHOBJICHHS TKaHEH, TPOU3BO/I-
CTBa aHTHTEJ, TOPMOHOB, ()EPMEHTOB, aJIbOYMUHOB.

[entumueiii 6uoperynstop BuioH, cocrosumii u3 amu-
HOKHCIIOT JIM3HMHA U IVIMIMHA, BXOASAIINX M B COCTaB BHIOpaH-
HOTO TeTparienTh/ia, KOPPEeKTHPYeT HAPYIICHNS! IMMYHHTETa
W reMocTas3a IpH Pa3INYHBIX MATOJOTHYECKUX COCTOSHHSAX
[7, 8]. B xonnenTpanuu ot 10 Hr/m mo 100 MKr/1m oH yBemH-
UMBAET ypOBEHb BHYTpHKIeTouHoro Ca’’ B THMONWMTax M
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Makpodarax, 4To, o Bcel BEPOSITHOCTH, SIBJISIETCS] OJHUM M3
MEXaHU3MOB aKTHBAIMHU KIIETOK.

VY menTua0B, HAUMHAS C TETPANENTHIA, IPOUCXOIUT H3-
MCHEHHE B CTPYKType — IOSIBISICTCS BTOPWUYHAsI CTPYKTypa
(B-m3rub), 9TO MPUBOINT K YIYUIICHUIO UX (hapMaKoJIOTHYe-
CKHX cBOHCTB [9]. B To ke Bpems Moandukaiein HCXOaHON
AMHUHOKHUCIIOTHOW TOCJIEI0BAaTEIbHOCTH MENTHI0B MOXHO
OJTy4arh HOBBIE (hapMaKoJIOTHYECKHE ITpenaparsl.

B kagectBe 00beKTa JUIsl CHHTE3a M MCCIIEIOBaHUS HAMHU
ObUT BBIOpaH NM3WMHCOnmepKamuii Terpanentun H-Lys-Ala-
Val-Gly-OH. Brs16op TeTpanenTtiaa ¢ Takoil ociIeIoBaTeb-
HOCTBIO @MUHOKHUCIIOT CBSI3aH C TEM, UTO:

1. BeiOpaHHBIH TeTpamenTH[ SIBISETCS aHAJIoOroM dpar-
MEHTa HEeWpOoNenTuaa — OINHOMIHOIO IMEeNnTUAa AUHOP(HU-
Ha-32, nonMMpyHKINOHAIBHOTO BHICOKOAKTUBHOTO BEIECTRA,
KOTOPOE HMIpaeT BaKHYIO POJIb B PEAIN3AlMU U PEryJIsLUH
Pa3IUUHBIX (PU3HONOTHYECKUX M TMOBEICHUYECKUX pPEeaKInit
OpraHm3Ma, B TOM YHCJI€ IPHHUMAET Y4acTHE B Ipoleccax
perenepanuu xietok [10, 11], 1 nmmyHOMOIyNsATOpa, Tak
xKe, Kak 1 Buton. HeiponienTupl, Kak mpaBuiio, OrpaHuye-
HbI ¢ C- 1 N-KOHIIOB TapaMH 0CTAaTKOB OCHOBHBIX aMHHOKHC-
nmor — apruHmHa U mm3uHA [11]. Takum oOpazoM, MOXHO
MIPEATONOXKNTh, YTO H3YYaeMbIH TETPAIENTHA MPOSBISET
oba stux 3¢dexra.

2. YV aTOro Terpamentuia MociaeJoBaTeIbHOCTh aMHUHO-
KHUCJIOT OblIa M3MEHEHA 10 CPABHEHUIO C PaHee HCCIEeI0BaH-
HeIMH TeTparentuaamu  H-Pro-Lys-Lys-Gly-OH, H-Pro-
Ala-Lys-Val-OH. JIu3usa B BEIOpaHHOM TETparenTuae Haxo-
autcst Ha N-koHIe (kak y BuioHa) u, mo-BHIMMOMY, TIPHHH-
MaeT ydacTHE B CBA3U ¢ perentopamu. Kpome Toro, B 3T0M
TeTparnentu/e, Kak u B Buione, o- U €-aMMHOTPYIIIBI HAXO-
JSITCS B CBOOOJTHOM BHJIE, @ B JIPYTHX BBINICTIPUBEIICHHBIX
JIM3UHCOJICP)KAINX TeTparenTuaax y JHu3uHa CBOOOAHA
TOJIBKO €-aMHMHOTpyNIa. Tak Kak o.-aMHHOTPYIITIA HAXOJUTCS
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Puc. 1. BDXX H-Lys-Ala-Val-
Gly-OH.

CcBOOOAHOTO  TEeTpamenTuaa

ommke Kk kapookcmnpHOM Tpymme (COOH), y a-aMuHOTpyTI-
bl OCHOBHBIE CBOWCTBa 00JjIee BBIPAKECHBI, YeM Y €-aMHUHO-
TPYTIITBL, ¥ CPOACTBO K perentopaM y Heé Oompire. CrienoBa-
TENIbHO, MOKHO TIPEIIOJIOKUTh YBEINYEHHE MMMYHOMOIY-
JMpPYIOLIEeH aKTUBHOCTH M3y4aeMOro TeTpamnenTHIa.

B cBsi31 ¢ BbIlIIECKa3aHHBIM LIENb JAHHOW paboThl COCTOS-
Ja B CHHTE3e U (hapMaKOJIOrHYECKOM HCCICAOBAaHUH MOTEH-
[MaJIbHO MMMYHOAKTUBHOTO JIM3WHCOACPIKAIETO TeTparel-
tuna H-Lys-Ala-Val-Gly-OH.

3l<cnepumenmaﬂbnaﬂ Xumuveckas 4acnv

B pabote ucnonb30Baan aMHHOKUCIOTHI L-psina u npouns-
BogHbIc amuHOKHCIOT (Reanal, Benrpus). UnauBuayais-
HOCTb ¥ CTETICHb YHCTOTHI MOJY4YEHHBIX COCTMHEHUI TIpOBe-
P METOAOM TOHKOCIOIHOM XpoMarorpadu Ha XpoMaTo-
rpadpuyecknx 1miactunkax Silufol UV-254 (Chemapol,
UYexwust) u Merck (Iepmanus’™) B clIeQyOMMX CHCTEMaX pac-
TBOpUTENel: A) XI0pohopM — METaHONI — YKCyCHas KH-
ciora, 18:2:1; B) xinopodopm — mMeraHon — ykcycHas Ku-
ciora, 60:45:20; B) stumanerar — 6ensomn, 3:2; I') xmopo-
¢dbopM — HdTHIAlIETAT — METaHOJI — YKCYCHasl KHCIIOTa,
9:3:1:0,3; J1) xmopoopM — MeTaHOI — yKCyCHasl KHCJIOTa,
32:2:1; E) n-Oyranon — MHUPUINH — YKCYCHAasl KHCIOTa —
Boja, 30:20:6:24; )K) n-OyTaHOT — YKCYyCHash KHCJIOTa —
Boma, 4:1:1; 3) ykcycHast KUCIIOTa — XJIOPOPOpPM — MeTa-
Hou, 1:3:2,2; 1) ykcycHas kuciiota — XJiopohopM — MeTa-
Hon — atunanerar, 0,1:6:1:3; nposBieHHe XpoMaTorpaMm
— TIOCJIENOBATEIBHON 00pabOTKON XIIOPOM M HACKHIIICHHBIM
pactBopoM OeH3uHMHa B 2 % YKCYCHOI KHCIIOTE.

Jnst KaTamTuTHYeCcKOTro THAPHPOBAHNUS B Ka9€CTBE KaTald-
3aropa ucnoib3oBanu 10 % mnamnaguil Ha aKTHBUPOBAHHOM
yrie ¢upmer Fluka (I'epmanms). YaenmsHOe onTHYecKoe Bpa-
IICHHUE OIIPE/ICNISUIA Ha aBTOMAaTHYECKOM LIU(POBOM TOJISIPH-
metpe Perkin-Elmer-241 (CILA), ymna xroBets! 1 1M, B Me-
ta”one. [IpuBeneHHbIE TeMIIepaTyphl IUTABICHHS OIpeielie-
HBI Ha HarpeBaTeabHOM cTosinke Boetius (Iepmanus).

BD2XX ocymecTBisiin Ha BEICOKOI(P(PEKTUBHOM KHIIKO-
ctHoM xpomarorpade Shimadzu LC-20. DnroupoBanue mnpo-
BoauiIM Ha KojioHke Discovery C18 (25 cm x 4,6 MM, pa3mep
YacTUIl 5 MKM), B Ka4€CTBE IOBIKHON (ha3bl HCIIOJIB30BAIH
cMech aneTouTpmia u (ocdarHoro Oydepa (40:60), cko-
pOCTh TIOTOKA COCTaBIsIa | MII/MUH, IETEKTHPOBAHUE TIPO-
BOJIMJIM TIpH JUTMHAX BOJIH 254 1 280 HM U BpeMEHU dJII0UPO-
BaHus 30 MUH.

AMMHOKHCIIOTHBIH aHaJu3 CBOOOIHBIX MENTHIOB IPOBO-
JWIM CTaHJApTHBIM METOIOM Ha aBTOMAaTHYECKOM aMHHO-
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Puc. 2. Pesynsrar BOXX 3amuiennoro nenruja.

kuciotHoM ananmuzarope “JLC-GAN” (“JEOL”, fmnonns)
mocine 24-gacoBoro runponu3a B 6 H. HCl B 3amasHHBIX 11O
BakyymoMm amrynax npu 105 °C. 'mpponus tpuntodanco-
JIeprKalliX MENTHI0B OCyIEecTBIsL 3 M n-Tomyosncyabdo-
kucinoro B Tedenue 48 4 mpu 110 °C. PacTBophI BemiecTB
ymapuBaiad B BakyyMme Ipu Temmeparype He Bbime 40 °C;
pH-meTpuyeckue uccnenosanus nposoawin Ha pH-nonome-
pe MS-20. C 3ammmennoro mnentuga Z,-Lys-Ala-Val-
Gly-Ome kapO0OEH30KCUTPYIITY CHAMAIHM KaTaJUTHYCCKUM
THAPUPOBAHUEM, & METHIIOBBII 3P — IIETOYHBIM OMBLIE-
HUEM.

3KcnepuMeHmaﬂbHaﬂ @apMaKOJZOZLﬂteCKCZ}Z uacmo

WzyueHre MMMYHOCTUMYIUPYIOMICH aKTUBHOCTH IIOJY-
YEHHOTO TeTpamenThaa A, a Tak)Ke CHHTE3UPOBAHHBIX HAMU
JM3UHCONIep Kamux TerpanentuaoB H-Pro-Lys- Lys-Gly-OH
(b), H-Pro-Ala-Lys-Val-OH (B) npoBoxnimm Ha MBIMIax JId-
Hun CBA wmaccoii 18 —20 r [12] npu npuMeHEeHHH IS M-
MYHHU3aIUH (BHYTpHUOPIOMIMHHO) B3BecH (2 %) SpUTPOLIUTOB
Oapana (Ob). O0mIee KOTMYECTBO MCIBITYEMBIX MBIIICH CO-
ctaBisuto 48 (4 rpymmsl o 12 ocobeit). B meproii rpyrmre uc-
NBITBIBAIM TETpANENTUA A, BO 2-H TpyIIe — TeTpanenTHx
b, B 3-i1 rpynne — Terpanentun B, B 4-i rpynmne — uMmy-
Huzauus Db, KOHTPOIIb.

PactBopsr! (0,01 %) TeTpanenTuaoB BBOIMIN OAKOKHO B
paBHbIx go3ax 0,03 ma/kr ogHOKpaTHO B 1 cyT. OnpeneneHue
YPOBHS cel(UIEecKOil aKTHBHOCTH COCTOSUIO U3 IOZICYETa
yrcia aaTuTenonponyneHToB (AOK) B cene3eHke MbIIeit n
WHJIEKCOB CTUMYJISIIUK. JIJIst ATOro mpoBoauiIn KMMyHO(ep-
MeHTHBIH aHanm3 (MDA), peakinio TOpMOKESHHS TeMarrio-
tuHanuu (PTTA) u armmorunauu (PA) mo oOmenpruHAThIM
METOIUKaM.

HccnenoBanue ocTpoil TOKCHYHOCTH MOTyYEHHOIO TETpa-
MeNTHIa MPOBOAWIN cormacHo [12] Ha 32 3m0poBeIX Oecro-
POMHBIX OENBIX MBIaX Maccoil 18 — 24 1, HaXOAUBIIKUXCS B
OIIMHAKOBBIX YCJIOBUSX KOPMIICHHS ¥ comepkanus. Kaxkmas
rpymma copepikana 1mo 8 >KUBOTHBIX, COOTBETCTBEHHO, 1, 2 u
3 rpymnmnam Mbliel BBOIHMIM BOAHBIA PAacTBOp TETparenTuaa
B ¢ukcupoBaHHEIX 103ax 500, 1000 u 1500 MKI/KT TOIKOX-
Ho. OJfHa MOMOBUHA MOATPYIII COCTOSAIA U3 CAMIIOB, pyTas
— 13 caMOK. JKUBOTHBIM 4-i KOHTPOJIbHOM IpyIIibl BBOJWIN
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Puc. 3. Cxema cHHTE3a TeTpamenTuaa C IOCIEI0BATEIBHOCTHIO
H-Lys-Ala-Val-Gly-OH.

(bu3HOTOTHYCCKIIA PacTBOP B TeX ke oO0bemax. HabmromeHus
MPOBOJWIIM Ha TPOTsDKeHWW 14 mneir. [IpueM >KUBOTHBIMH
BOJIBI M KOpMa OBLI OCTAaHOBIICH 3a 2 U JO Havaia JKCIICPH-
MEHTOB.

Craructuyeckast 00pabOTKa pe3ysIbTaTOB YKCIICPUMEHTOB
BEITIOJTHEHA C MCIIONB30BAHNEM KOMITHIOTEPHON HPOTPaMMBI
CTaTUCTUYECKOM 00paboTku (Statgraphics plus 5.1).

Pesynomamot u ux obcyscoenue

Hcnons3oBaane BOC (mpem-0yTunokcukapOoHUIbHAS
Ipylnma) 3amurThl Ui JIM3UHA OCJIOKHEHO TEeM, 4YTO
1u-BOC-nu3uH moity4aeTcst B OYEHb TPYAHBIX YCIIOBHSAX,
TPeOYIOIINX yCTAHOBJICHUS TOYHOTO 3HaueHus pH cpemsl.
Kap000eH30KkCHaMIHOKHCIIOTHI JIETKO 00pasyroTes Oe3 parie-
MHU3alU Ipru B3aHMOHeﬁCTBHH BOIHBIX PaCTBOPOB aMHHO-
KHCJIOT ¢ KapOOOCHCOXJIOPHIIOM B CIIA0OIICIOYHON Cpeie
mpu Temrieparype 0...— 5 °C.

Kap6obeH30okcurpyma MoXeT OBITh JIETKO OTIIEIIeHa: )
KaTaJMTHYECKUM THAPUPOBAHWEM NPH KOMHATHOM TemIepa-
Type u armocepubiM aasienun; 6) HBr/CH;COOH — pea-
TEHTOM CEJICKTHBHOTO OTIICIUICHHUS KapOOOEH30KCUTPYIIIIBL.
Juxap600eH30KCHIIN3NH OBLT TOTy4YeH ¢ BBIXoAoM 79,2 % B
BHUJI€ Maciioo0pa3HOTo NPOAYKTa.

N-OxcucykuuHUMUAHbIE 3(GUPbl aMHHOKHUCIIOT, HAIpo-
THB, MMEIOT Oo0jiee BBICOKHE TEMIIEpaTyphbl IUIABICHUS I10
CPaBHEHHIO C 7-HUTPO(PECHOMUBBHIMHU dpupamu. CHHTE3HPO-
Banabie BOC-Val-OSu, BOC-Ala-OSu u Z,-Lys-OSu serko
KPHCTAJUTM30BAIUCH MTPH OCAXKJICHUH M3 M30IPONaHOJITeKCa-
Ha, TOIYYaJIUCh XpOMaTorpauueckd YHUCTBIMH M C XOpO-

H3MeHeHHe THTPA aHTHUTEJ MOcJIe MPUMEHEHHs TeTPaNenTUaA0B 1
umMmyHu3auueii Jb, log2

I'pynma
Cpox, OIBITHAS, TETPAIIETITH/IBI
or KOHTPOJIbHAs
A b B
7 510402  333+02  3,72+02  2,82+0,1
14 5,64+0,2 3,78 £0,2 4,06 £0,2 3,1+0,1

IIpumeuanue: p < 0,05.
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IIMM BBIXOIOM. BBIXOZ MOJMYYEHHBIX OKCHCYKITMHIMHUIHOTO
adupa mpem-0yTHIOKCUKAPOOHUIAIAHUHA U mpem-0yThil-
OKCHKapOOHUIIBAIMHA COCTABIII COOTBETCTBEHHO 92,9 %,
T =143 - 144 °C; 97,9 %, Ty, = 128 — 129 °C, gro He mpo-
TUBOPEUUT JUTEpaTypHbIM AaHHBIM [1]. Takxke mnomydeHo
82,6 % OKCHCYKIIMHUMHIHOTO 3(upa TUKapOOOEH30KCHIIH-
3MHa.

Ha cnenyromell ctaguu cHHTE3a MOJYYMIM METUIIOBBII
spup (OMe) mpem-0yTUIOKCUKapOOHHUIBAINH —IVIMIMHA.
[Ipu B3aMMONEHCTBHM TIONYYCHHBIX MPOU3BOIHBIX AMHUHO-
kuciaoT nomydeH aumnentun BOC-Val-Gly-OMe ¢ Beixomom
88,2 % npu T;,; = 107 — 111 °C. Tak kak cienyromas aMuHO-
KHCJIOTa TPUCOSANHICTCS K AUMENTHY C KOHIIA, TO TIPEeIBa-
putensHO npoBoamIH cHsitue BOC-3aimuThl ¢ aurnenTuia cMme-
cpto CF3COOH — anmson (425:75) npn KOMHATHOW Temriepa-
Type. [loMHOTY CHSITHS 3alUTHOM TPYNIbl KOHTPOJIUPOBAIH
TOHKOCJIOHHOM Xpomarorpadueii.

[epBonauansHo B3aumoneiictBueM BOC-Ala-OSu u
CF;COOH-Val-Gly-OH 6511 ocyniecTBlIeH CHHTE3 TpHIIEH-
THAa ¢ mocuenosarenbHOCTEI0 BOC-Ala-Val-Gly-OH. Ilomy-
YEeHHBII Tpunenau noxa BozaercteueM Z,LysOSu (mpensa-
pUTETBHO OCBOOOXKICHHBI 0T BOC-3aIuThl) TpeCcTaBIIsuI
co00i xpomMarorpaduyecku TPsI3HBIA aMOP(HBIA MPOAYKT,
KOTOPBIA HE OYMIIAJICS OOBIYHBIM METOIOM IIEPEOCAKICHHUSI.
OTOT MEeNTH/ OYWIIAIHA C TIOMOIIBI0 KOJIOHOYHOH XpOMaTo-
rpaduu Ha cunukaresne 100, 160 (Uexust), pazmep KOJOHKH
16 x 2 cM. B kauecTBe 2J110€HTa NOCIE10BaTEIbHO UCIIOIb30-
Banu xsopodopm — Meranon (1:1). Tlocne ogncTky nenTu
TIOJTYYHJICSI XpOMATOrpayuuecK YMCTBIM C BBIXOJOM 55 % B
Buae amopdHoro mponmykra. [lemTtun mmeHTH(UIMPOBAH C
nomonipio BOXKX Ha cunmmkareiapbHOW KOJIOHKE pasMepoM
25 x 2,2 cM, xpoMarorpaduieckasl MOJBHXHOCTb IIPEJICTaB-
neHa Ha puc. 1.

Tak Kak aMMHOKHCIIOTa JIM3WH MMEeT 2 aMHHOTPYIIIBI B
MOJIEKYJIe, JUIsl €¢ CHHTe3a BHadayle ObLT MOJTydeH AUKapOo-
OCH30KCWJIM3HH, 3aTeM n-HUTPo(eHUIOBbIi 3¢dup nukapoo-
OeHzokcmm3uHA. [IpenMyIecTBo Takoil METOIUKH TpHMe-
HEHUS! aKTHBUPOBAHHBIX 3()UPOB B MOJYYEHHH CBOOOIHOIO
terpanentuia H-Lys-Ala-Val-Gly-OH 3axitouaercst B ToM,
9TO O€3 BBIICTICHUS IPOUCXOIUT OJHOBPEMEHHOE MTOTYICHUE
U CHSTHE 3aIUTHBIX TPYNIT 0€3 JIOMOJIHUTENBHON CTaIUH XH-
MHYECKOU peakIiy IMpH KOMHATHOH TeMmIeparype, T.e. B 00-
Jiee JeTKUX yCIOBHUSX.

Takum 00pazoM, YCOBEPIICHCTBOBAHHE CIIOCO0A MOTyde-
HUSI TETpaIenTh/Ia 3aKII04aeTCsl TAkKe B TOM, YTO B IIPOMe-
KYTOUYHBIX CTaJUAX BMECTO n-HUTPOQEHIPUPOB HCIIOIH30-
BayM N-OKCUCYKCHHUMHUIHBIC YQHUPHI, B PE3yIbTATE MOTYIH-
JIM KPUCTAJUTMYECKOE BEIECTBO ¢ OoJiee BHICOKOW YHCTOTOH,
a Bmecto BOC (mpem-0yTunokcukapOOHUIbHAS TPYIIA) 3a-
LIUTHl MPUMEHSUIM  KapOOOEH30KCUTPYIIITY, O3BOJIMBIIYIO
CHATH 3aIUTy O0EHMX aMUHOTPYII B Mpejesax OIHOW cTa-
TTATL.

AHanu3 3alUIIEHHOTO TTENTHAA MTPOBEACH B CIEAYIONINX
YCIIOBHSX: CKOPOCTh MOTOKa 4 MII/MUH, JETEKTHPOBAHHE
280 um B cucreme A =CHCL;; b=CH;OH. Pesynbrar
BD2XX mpusenen Ha puc. 2.

Cunre3 Terpanentuaa H-Lys-Ala-Val-Gly-OH ocymecr-
BILIETCS PSAIOM PEaKIUil IOCIIEIOBATEIIFHOTO HAPAITUBAHUS
TN TUIHOM 11eTiouky, HaunHas ¢ C-koHna (puc. 3).

PesynbTarel H3ydeHHs BIFSIHAS TETPAICNTHIOB HA THTPHI
AQHTUTEN B CHIBOPOTKE KPOBHU MbIlIeH Ha 7 u 14 neHb BBene-
HUS TIPUBE/ICHEI B TaOIHIIE.
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IlomyueHHble JaHHBIE MOKA3bIBAIOT, YTO B TEUYEHHE CPOKA
WCIIBITaHHsI TIPOU30LLIA aKTHBAIMS I'yMOPaJbHOTO MMMYH-
HOTO OTBETA y MBIIICH, HHAEKC CTUMYJISIINH TeTpanenTHaa A
Ha 14 neHw okaszancs paBHbIM 1,8, y TeTpanentuna b — 1,2,
y Terpanentuaa B — 1,3, 1 9T0 03Hauaer, 4To TeTparenTu bl
00aafoT UIMMYHOCTHMYIIMPYIOIIMMHI CBOWCTBAMH, a Hau-
OOJIBIINIA MHACKC CTUMYIISIIUMA OTMEUEH Y BBIOPAHHOTO TET-
panentuia A.

Cx0XeCTb CTPOCHUSI U3y4aeMOro TETPaIenTuaa ¢ Helpo-
TMIENTUJIOM JIaJlapTuH HpeJoiaracT Halu4nue y Hero JPYrux
(apmaxomormueckux 3¢ ¢dexToB. Ilpn UCTIBITAHUAX HA KPHI-
caXx ¢ TPaBMaTH4YeCKUM ITOBPEKJCHHEM TOJOBHOTO MO3ra
MOKa3aHa €ro CIIOCOOHOCTH K YBEIMYCHHUIO KOJIMUECTBA AHTH-
TEJI000pa30BaHMs B CEIE3CHKE B 2 pasa, MPH TaKUX XKe MPaK-
THYEeCKH J103aX (15 MKI/KT) M MOXOXKHX CHOC00ax (BHYTpH-
OprommeaHO) BBemeHUs [13]. O Takoif OMM30CTH CBOWCTB
MO)KHO TOBOPHUTB U B CBSI3U C TEM, YTO aMUHOKHCJIOTHASI 10-
CJIC/IOBATEILHOCTD JlaJlapTuHa COCTOUT M3 6 OCTAaTKOB aMu-
HOKHCTHOT: Tyr-D-Ala-Gly-Phe- Leu-Arg (mpoTtus 4 ocTaTKoB
AMHHOKHCIIOT y MCKOMOTO TeTpanentuna). [locnennee cpas-
HEHHE CBSI3aHO C TE€M, YTO OMOJIOTHYECcKasi aKTHBHOCTD TIE-
THJIOB 3aBUCHUT TAaKXKE U OT KOJIUYECTBA aMUHOKHCIOTHBIX
OCTaTKOB B UX MOcCIeoBaresibHOCTH. [1o Mepe ycioxHeHus
CTPYKTYpBI CyOCTpaTa yBEIHYHMBACTCS CICHU(PUIHOCTH €T0
neiictus [14]. B 3Toil CBSI3M NpH OAMHAKOBBIX YCIOBHUIX
9KCIICPUMEHTa OWOJIOTHMYECKass AaKTUBHOCTh JaJlapruHa
JIOJIKHA OBITH BBIIIE, YEM BHIOPAHHOTO HAMH TETPANCHTHIA.

Pesynbrarhl 5KCIIeprMEHTa IOKa3aJIH, YTO BCIIE]] 32 BBE/Ie-
HHUEM TEeTpanenTua U Ha MPOTSHKEHUH BCEro CpoKa HaOMIIo-
JICHUSI B OOIIIEM COCTOSIHMU W TOBEACHHH YKMBOTHBIX HHKa-
KHX W3MEHEHHH HE OTMEUCHO, TakKe He 3a(MKCHPOBAHEI
cilydan THOETH SKCIICPUMEHTANbHBIX JKUBOTHBIX, T.€. NPHU
MOAKOXKHOM BBemeHuH B 1o3ax 500, 1000 u 1500 MKr/Kr 1mo-
JTy4eHHBIH TETPANENTH ] HE OKa3bIBaJl TOKCHUECKOTO JIeHCT-
Bus. ITockonmbKy MpHM M3y4aeMbIX 033X HE MPEICTaBUIOCH
BO3MOXHBIM JIOCTHTHYTb 110361 JI /150, TOTy4eHHOE COeHE-
HHE COOTBETCTBYET 5 KIIaCCy TOKCHYHOCTH, TO €CTh IPAKTH-
YECKU HETOKCUYHO [15].

Takum 00pa3oM, Ha OCHOBAaHHWHM INPOBEACHHBIX JKCIICPH-
MEHTAJBHBIX HCCIECOBAaHUNA yCTAHOBJIEHO, YTO CHHTE3MPO-

BaHHbIC JIN3MHCOMCPIKAIINE TETPAISIITH/IBI SBIISIOTCS MpaK-
THYECKH HETOKCHYHBIMU COCANHEHUSIMU B IUAIIA30HE UCCIIe-
JOBaHHBIX 7103, @  CpPeAM  HHUX  TETpalenTuj
H-Lys-Ala-Val-Gly-OH mnposiBisier HanOOJIbIyt0 UMMYHO-
JIOTUYECKYI0 aKTHBHOCTB, YTO JIEJIAeT ero IepPCIEeKTHBHBIM
JULsL JaTbHEHIIero U3y YeHus.
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SYNTHESIS AND PHARMACOLOGICAL PROPERTIES OF POTENTIALLY
IMMUNOACTIVE LYSINE-CONTAINING TETRAPEPTIDE

N. D. Bunyatyan'?, B. M. Kholnazarov?, G. M. Bobizoda®, Yu. V. Olefir?, A. B. Prokof'ev'?,

M. M. Sapovskii', and V. A. Evteev?
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The synthesis of potentially immunoactive lysine-containing tetrapeptide H-Lys-Ala-Val-Gly-OH is described. Good prospects of using the proposed method involving
mixed anhydrides and activated esters, ensuring a high yield of the target tetrapeptide, are shown. The method of peptide synthesis was improved by the use of N-oxy-
succinimide esters in intermediate stages instead of p-nitrophen ester (which resulted in obtaining a crystalline target substance of higher purity), and by replacing the
tert-butyloxycarbonyl (BOC) group protecting the carbobenzoxy group with carbobenzoxy group (which removed the protection from both amino groups) under relati-
vely soft conditions. A comparative evaluation of the immunological activity of this tetrapeptide against the background of using the EB vaccine in mice showed a more
pronounced immunostimulating activity of the obtained tetrapeptide. The study of acute and chronic toxicity revealed the absence of toxic effects of the lysine-contai-
ning tetrapeptide administered subcutaneously to experimental animals. It was found that the obtained tetrapeptide belongs to the 5th class of toxicity (i.e., is almost
non-toxic).

Keywords: amino acids; peptide bioregulators; lysine; synthesis of peptides; immunoactivity; acute toxicity.
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