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Pe3rome

Beenenne. 3yueHne pa3audHbBIX aclEKTOB CTPECC-PEAKTHBHOCTH MMMYHHOH CHCTEMBI OpraHM3Ma Hapsiay C IOHC-
KOM CpEJCTB KOPPEKLHHU, XapaKTEPU3YIOIUXC] UMMYHOPETYJIUPYIOIUMU CBOMCTBAMY, SBIISIETCS OIHUM U3 aKTyajlb-
HBIX HanpaslieHHH Gu3nonoruu u papmakosioruy. B HacTosiee Bpemst 0CoObIii HHTEpEC B IPAKTUYECKOM IIPUMEHEHUH
B KaueCTBE IMEPCIIEKTHBHBIX OMOPETYISTOPOB IMPEACTABISIOT HEHPOMENITH I, OTHOCSIIHUECS K IPYIIIE IMIIPOJIHMHOB
(3apeructpupoBaHHbIii npemapar «Cenank» u HoBBle coenuHeHus: Pro-Gly-Pro-Leu u Pro-Gly-Pro), B wacTHOCTH HX
BIIMSIHUE Ha MPOLECCHl CBOOOIHOPAIUKAILHOTO OKHCICHHUS, @ TaKXKe CIIOCOOHOCTh BOCCTaHABIMBATH M3MEHCHUS CO
CTOPOHBI UMMYHHOW CHUCTEMBI, B TOM 4uciie (pOpMHUpYEMbIE B OTBET Ha cTpecc. L{esb uccienoBanus — n3ydeHue Bius-
HUSI DIMIPOJIMHOB HA MHTEHCHBHOCTD MEPEKHCHOTO OKHMCIICHHS JINIHJIOB, aKTHBHOCTD KaTasla3bl B CEJIE3EHKE U TUMYCE
KPBIC B YCIIOBHUSIX 3KCHEPHUMEHTAIBHOTO HH(POPMAIIMOHHOTO cTpecca. MarepuaJs U MeToAbl. VccienoBanne BITIONHE-
HO Ha OEJIbIX HeJIMHEHHBIX KPBICaX-CaMIIaX, Ha KOTOPBIX B TeueHne 20 aHeH BOCIPOU3BOANIN MOEIb HH(DOPMAIIMOHHO-
ro CTpecca, OCHOBaHHYIO Ha (DOPMHUPOBAHUH Y KUBOTHBIX IMOBEICHHS B MHOTOAJIBTCPHATHBHOM IHUIIEA00BIBATCIIBHOM
nabupunTte. CTaHIapTHBIMU CIIEKTPO(POTOMETPHUUSCKIMU METOAAMH OIPEIEIISUIN CXOHOE COJlEpKaHNE MAJIOHOBOTO
JIMaJIbJIeTH A, CKOPOCTh CIIOHTAHHOTO M acKOpOaT-3aBHCUMOTO TIEPEKHCHOTO OKHCIICHHS JINTIHIOB, a TAKXKE OLCHUBAIIN
AaKTMBHOCTH KaTajla3bl B TOMOTCHATE TUMYCa M CEJIe3€HKH YKCIIEPHUMEHTAIbHBIX )KUBOTHBIX. Pe3ybTarsl. B n3ydaembix
CTPECCOTEHHBIX YCIOBHIX OTMEYAJIOCh YCHJIEHHE MPOIECCOB JIUMHIHON nepokcunannu. Ha ¢oHe BBeneHUs cenaHKa,
Pro-Gly-Pro u Pro-Gly-Pro-Leu ycTanoBieHO yMeHbIlIEHHE HHTEHCHBHOCTH MPOLIECCOB MEPEKUCHOTO OKUCIICHUS JIH-
ITMJI0B B TOMOT€HATaX TKaHU CEJIE3EHKH M TUMYCa KPbIC-CaMIOB (CHH)KEHHE NCXOJHOTO YPOBHSI, CKOPOCTH CIIOHTAHHOTO
1 acKop0OaT-3aBUCHMOTO NTEPEKUCHOTO OKUCIICHNUS JIMIIAIOB). 3aK/I04eHne. BBeieHne HeHpOenTHI0B, OTHOCSIIUXCS
K TpymIe TIUnponnHoB (cenank, Pro-Gly-Pro-Leu u Pro-Gly-Pro), B ycnoBusx ctpecca nH(pOpMaMOHHOTO XapakTepa
CHOCO6CTByeT CHMXXCHUIO MHTCHCUBHOCTHU IMPOLECCOB MEPEKUCHOTO OKUCICHUA JIMITUAO0B, YTO YKa3bIBA€T Ha CTPECC-
IIPOTEKTOPHOE U UMMYHOKOPPUTHPYIOLIEE JCHCTBUE U3Y4acMbIX BELLIECTB.

KiroueBble ciioBa: HEHpONENTHABI, TIHNPOIUHBI, WH(GOPMAIMOHHBIA CcTpecc, celaHk, Pro-Gly-Pro m
Pro-Gly-Pro-Leu, Tamyc, cene3eHka, IepeKuCcHOe OKUCIICHIE JTUITHA0B, KaTaxas3a, MaJIOHOBBIN THAIbICTHI.
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Abstract

Introduction. The study of various aspects of the stress-reactivity of the body’s immune system, along with the search
for correction tools characterized by immunoregulatory properties, is one of the most relevant areas of physiology
and pharmacology. Currently, neuropeptides belonging to the group of glyprolins (the registered drug “selank” and
the new compounds Pro-Gly-Pro-Leu and Pro-Gly-Pro) are of particular interest in practical application as promising
bioregulators, in particular their effects on the processes of free radical oxidation, as well as the ability to restore
changes from the immune system, including those formed in response to stress. The aim of the study: was to study
the effect of glyprolins on the intensity of lipid peroxidation, catalase activity in the spleen and thymus of male rats
under experimental information stress. Material and methods. The study was performed on white nonlinear male
rats on which the model of information stress, based on the formation of behavior in animals in a multi-alternative
food-producing maze, was reproduced for 20 days. The initial content of malondialdehyde, the rate of spontaneous and
ascorbate-dependent lipid peroxidation were determined by standard spectrophotometric methods, and the activity of
catalase in the homogenate of the thymus and spleen of experimental animals was evaluated. Results. Under the studied
stress conditions, an increase in peroxidation processes was noted. Against the background of the introduction of selank,
Pro-Gly-Pro and Pro-Gly-Pro-Leu, the suppression of the intensity of lipid peroxidation processes in the homogenates
of the spleen and thymus tissue of male rats was established (a decrease in the initial level, the rate of spontaneous and
ascorbate-dependent lipid peroxidation). Conclusions. Injection of neuropeptides belonging to the group of glyprolins
(selank, Pro-Gly-Pro-Leu and Pro-Gly-Pro) under informational stress conditions contributes to the suppression of
the intensity of lipid peroxidation processes, which indicates the stress-protective and immunocorrective effect of the
studied substances.

Key words: information stress, selank, Pro-Gly-Pro, Pro-Gly-Pro-Leu, thymus, spleen, lipid peroxidation, catalase,
malondialdehyde.
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BBenenue Iee M3y4eHUe 3TOM B3aUMOCBS3M MOXKET MOMOYb B
MOHUMAHUHN OCHOBHBIX NAaTOICHETUYECKUX MEXaHU3-
V3ydenne — pasiMuHBIX  ACIEKTOB  CTPECC- yop pPa3BUTHUS PA3TUYHBIX 3a00J€BaHUN, B OCHOBE

PEaKTUBHOCTH MMMYHHOH CHCTEMbl OpraHuM3Ma Ha-
psfy C IIOMCKOM CPEICTB KOPPEKLUH, XapaKTepu-
3YIOMIMXCST WMMYHOPETYJIHPYIOUIMMH CBOMCTBaMH,
SIBIISICTCS OJIHUM M3 aKTyaJIbHbIX HalpaBICHUH (u-
3uonoruu U papmakonoruu [1-3].

KOTOPBIX JIGKHUT CTPecC, a TaKKe yKa3aTh HaIpab-
JIeHHe TMoMcKa (apMaKoIOTHUYECKHX IMpenaparos,
CIOCOOHBIX MPEPBaTh MATOJOTHYECKYI0 aKTHBHOCTD
AKTUBHBIX ()OPM KHUCIIOPOJIA U, KaK CJICJCTBHE, OKUC-
JTUTENBHOTO cTpecca [4—8]. AKTyaapbHBIM HarmpaB-

Hccnenosanus mocleaHuX JIECATHICTHH JEMOH-
CTPHUPYIOT B3aUMOCBS3b HMMYHOOIIOCPEIOBAHHBIX
M3MCHCHHM, HAIPUMEpP, CHCTEMHOTO BOCITATUTEITb-
HOTO OTBETa M OKHUCIUTENIbHOTO cTpecca. JlanbHei-

JICHHEM TIOCIICJIHUX JIET SIBIISICTCSl M3YYCHHUE CTpecC-
ca mHPOPMAITMOHHOTO XapakTepa, 00yCIOBICHHOTO
pacimpsiroiieicss UHPOPMAIMOHHO-KOMMYHUKAIH-
OHHOW CHCTEMBI, TIOSIBJICHUEM COBPEMEHHBIX TMPO-
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IPAaMMHBIX M TE€XHHUYECKUX CPEACTB, YBEIUUYECHHEM
TeMna M o0beMa IMOoCTymaromeld WHpOpMaluu, Ha-
Py C YCKOPEHHEM MOTPEOHOCTEH KU3HH, a TaKKe
TEXHOT'€HHBIX U3MEHEHUH B OKpy»karouien cpeze. B
HacToALIEee BpeMs Bce OONBLIYIO aKTyaJIbHOCTh MPU-
oOpeTraeT M3y4yeHUE B3aUMOCBSI3U MEXIY (QYHKIHO-
HUPOBAHUEM HMMMYHHOUM CHUCTEMBI U BO3JIECHCTBHEM
CTPECCOTCHHOT'O BO3AEHCTBHUS, B YACTHOCTH YpE3MEp-
HOW MH(POPMAILIMOHHON HArpy3KH, ¢ LEIbI0 UCCIE0-
BaHUS XMMHUYECKHUX COETUHEHUN B KaueCcTBE CTpecc-
MIPOTEKTOPOB U MMMyHOMoayasTopos [1, 5, 9-11].
YuuThIBas MHUPOKUHM CIHEKTp (HapMaKOJIOTHIECKOM
aKTMBHOCTH, OCOOCHHOCTH MEXaHU3MOB ACHUCTBHA,
a TaKKe MaJlyl0 TOKCHUYHOCTh, OCOOBIN HMHTEpecC B
[IPAaKTUYECKOM IPUMEHEHUM B KauecTBE IEPCIEK-
TUBHBIX OMOPETYJIATOPOB MPEACTABIAIOT HEHporen-
THJIBI, OTHOCSIIKECS K TPYIIe IUIPOINHOB [ 12—16].
OfHMM U3 HUX SBJISIETCS 3apETMCTPUPOBAHHBIN Tpe-
mapar «Cemank» (Thr-Lys-Pro-Arg-Pro-Gly-Pro),
CHOCOOHBIN OKa3bIBaTh AHTHOKCHIAHTHOE JEHCTBHE
[17, 18]. Hapsity ¢ naHHBIM TpenapaTtoM aKTHBHO
M3y4YaloTCsl HOBbIE HEHPONIETITHIHBIE COSTMHEHUS U3
cemeiictBa munponuHoB (Pro-Gly-Pro-Leu u Pro-
Gly-Pro), B yactHOCTH, HCCIeqyeTCsI UX BIUSHHE
Ha TIPOLIECCHl CBOOOHOPAAMKAIBHOTO OKWCIICHHS,
a TAaKXe CIIOCOOHOCTb BOCCTaHABIMBATh U3MEHEHHUS
CO CTOPOHBI IMMYHHOH CHUCTEMBI, B TOM 4Hcie Gop-
MHUpyeMBbIE B OTBET Ha CTpPECC.

Lenpro uccnenoBanus SBUIOCH U3y4YE€HUE BIHS-
HUS TJIMIPOJIMHOB Ha MHTEHCHBHOCTD MEPEKHCHOIO
OKHCJIEHUS JIMIUJO0B, aKTUBHOCTb KaTajla3bl B Celle-
3eHKE U TUMYCE KpBIC-CaMIIOB B YCJIOBHUSAX JKCIEpH-
MEHTaJIbHOTO HH(POPMAIIMOHHOIO CTpecca.

MarepuaJ u MeToAbI

Bce akcmepuMeHTanbHBIE HCCICHOBAHUS, O0b-
€KTOM KOTOPBIX SIBISTUCH KPBICHI-CAMIIBI B BO3pacTe
6—8 mec., mpoBoaAMIU B cOOTBETCTBUU ¢ [Ipukazom
Munucrepcta 3apaBooxpanenus PO ot 01.04.2016
Ne 1991 «O06 yrBepxkaenun [IpaBui 1abopartopHoit
MPaKTHKM» ¢ coOmoneHneM MeXTyHapOoaHbIX pe-
koMeHaauud EBpomneiickoil KOHBEHLIMH MO 3aIlUTe
MMO3BOHOYHBIX KUBOTHBIX. DKCIIEPUMEHT BBITIOIHSII-
Csl Ha OCHOBAaHWH MPOTOKOJIA DTHYECKOTO KOMHUTETA
OI'BOY BO «AcTpaxaHCKHil TOCYIapCTBEHHBIN Me-
JUIMHCKUH yHUBepcuTeT» Munsapasa Poccun Ne 8
ot 24 uHos6pst 2015 1. JKuBoTHBIE OBUTH pa3/IeIICHBI
Ha 5 rpynmn (r = 10): Tpymma «KOHTPOJIEY» — WHTAKT-
HBIE CaMIlbl, BHYTPHOPIOIINHHO TOJIYyYaBIIAE B JK-
BHUBAJICHTHOM O0bEME BOJY JUIS MHBEKIUH; TpyIIna
«CTpecc» — KMBOTHBIE, BHYTPHOPIOMINHHO TOTyYaB-
e B SKBUBAJICHTHOM 00beMe BONY JJIsI HHBEKITHH,
U Ha KOTOPBIX B TeueHue 20 nHel BOCIPOU3BOIUIN
MoJIeTlb MH()OPMAIIMOHHOTO CTpecca, ONMHCAaHHYIO B
paborax K.A. Huxomnsckoit u ap. [19, 20] u ocHOBaH-
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HyI0 Ha ()OPMHUPOBAHHUH Y KHUBOTHBIX TIOBEJCHHS B
MHOTOaJIbTEPHATUBHOM MUILEI00BIBATEIBHOM J1a0u-
PHUHTE; W TPYIIBI KPbIC, TONyYaBIIUX BHYTPHOPIO-
muHHO cenaHk, Pro-Gly-Pro-Leu n Pro-Gly-Pro B
noze 100 MKr/kr/cyT Ha (OHE CTPECCOTEHHOTO BO3-
JIeHCTBUSL.

B romorenarax cene3eHKH U THMYca CIIEKTPOgo-
TOMETPHYECKUM METOIOM ONPEICIISIN COAEpIKaHHEe
MPOIYKTOB, 00Pa3yIOIMINX PO3OBBIA TPUMETHHOBBIH
KOMIIJIEKC IIPU B3aUMOAEHCTBHU C 2-THOOapOUTYpO-
Boil kucnoroil (TBK-peaktuBubie mpoayktsl, THK-
PII); peructpupoBaiv Tpu MoKa3areis — Conep:KaHue
TBK-PII (amome TBK-PIT Ha 1 T TKaHU), CKOPOCTH
cnontanHoro [1OJI (amone TBK-PIT Ha 1 1 3a 1 gac
nnky6anun ¢ TBK) u ckopocTs ackop6aTr3aBuCHMOTO
[HOJI (amomp TBK-PII Ha 1 1 3a 1 wac uHKyOGamm
¢ TBK u ackopOnHOBO# KHCIIOTOH). OnTHYEeCKyrO
IUIOTHOCTh M3MEpsIM Ha crnekrpodoromerpe [13-
5400B (Poccust) npu juimHe BoiHbI 532 HM. Taroke
OTIpEeNIeNs TN aKTUBHOCTD KaTalas3bl C MPUMEHEHUEM
METO/Ia, B OCHOBE KOTOPOTO JIEKHT CIIOCOOHOCTH
(epmMeHTa pacIIeIuIATh IEPEeKUCh BOIOPOAa, 00pasy-
IOLIYI0 C MONMOAaTOM aMMOHHMSI CTOHKHI OKpaIieH-
HBI KOMIUTIEKC. ONTHYECKYIO TUIOTHOCTh M3MEPSIIH
Ha criekTpodoTomeTpe [19-5400B npu aimrHe BOTHEBI
410 HM, pe3ynbTaThl PEICTaBIAIN B IPOIEHTAX OT
KOHTpoJIs (poObl 6e3 romoreHaros) [21].

CraTiucTHYecKyo 00pabOTKy pe3yJbTaToB HC-
CJIEJIOBaHMUS TIPOBONIMIIM, BBIYHCISAS cpemHee apug-
MeTudeckoe 3HadeHne (M), ommOKy cpemaHero
apu(MeTHYecKoro 3HadYeHus (m), ¥ MPEACTABISIIH B
Bune M + m. Pasnuuns mexmy rpyniaMu oreHHBa-
T ¢ noMolInbto kputepusi CThIO/IeHTa ¢ MONpaBKON
Bondepponn 11 MHOKECTBEHHBIX CpaBHEHUH, J0-
CTOBEPHBIMHU CUMTAIUCH pe3yabTarsl npu p < 0,05.
CBsi3p MEXKAY pa3TUYHBIMH MTPU3HAKAMH B UCCIIEIY-
eMOll BEIOOpKE Ompenensyiach ¢ MOMOLIBIO KOppes-
[MMOHHOTO aHAJIN3a BEJIMYHHOW Kod(D(UIIMEHTa KOp-
pemsiun CrimpMena (1).

Pe3ynbrarsl n X 00CyxK/IeHHE

B ycrnoBusx wunHpopmManmoHHOro crpecca Ha-
OJIrOIaMMCh CTATUCTUYECKH 3HAYMMbIE W3MEHEHUs
nokazareneit [IOJ] B cenezeHke Kpbic (PHCYHOK): CO-
nepxanne TBK-PIT B cenesenke yBennmumBanoch 60-
nee yem Ha 40 % (p < 0,01), CKOPOCTH CITIOHTAHHOTO
n ackop6ar3aBucumoro [1OJI — cooTBeTCTBEHHO HA
30 % (p <0,05) 140 % (p <0,01); Takke oOHapyxe-
HO TOBBILICHUE aKTUBHOCTH KaTanasbl. Y >KHBOTHBIX,
noiyvaBmux Ha QoHe crpecca cenaHk, Pro-Gly-
Pro u Pro-Gly-Pro-Leu, mo cpaBHEHHIO ¢ TpyHIION
KMBOTHBIX, ITOABEPIIIMXCS TOJBKO BO3JCHCTBHIO
MHPOPMAIIMOHHOTO CTpecca, OTMEYaloCh CHHKe-
nue yposust TBK-PIT na 37 % (p < 0,01), 31 % (p <
0,05) u 25 % (p < 0,05) COOTBETCTBEHHO, CKOPOCTH
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Conepxxanune TBK-PII,
HMOJIB/T TKaHH, HMOJIB/JI/4

Conepxanue
TBK-PIT

CxopocTh

Conepxxanue TBK-PII,
HMOJIB/T TKaHH, HMOJIB/JI/4

Conepxxanue CkopocTb
TBK-PIT cnonTanHoro [10JI
[l KOHTPOITh [ | cTpecc O cenanx + cTpecc

crioatanxoro [10J1

(] Pro-Gly-Pro +ctpecc

AXTHUBHOCTB Karajasbl, %

AXTHBHOCTH
Karaliasbl

CKopocTh
ackopbaT3aBHCUMOTO
T1OJI

AXTHUBHOCTB Karajasbl, %

AXTHBHOCTH
Karaliasbl

CkopocTh
acKopbaT3aBHCUMOTO
I10J1

] Pro-Gly-Pro-Leu + ctpecc

Humencusnocmo I1OJI u akmugnocms kamanasel 6 cenezenke (a) u mumyce (6) Kpvlc npu uHpoOpmayuonHom cmpecce
U 8 ycnosusx 68edenus nelponenmudos. Ooosnauenvl cmamucmuyecku 3Havumvle (p < 0,05) omauyus om enuuun co-
OmMBemcmeylowux noxkazameneu: * — epynnovi «kKOHMpPOIby, # — epynnel «cmpeccy

Lipid peroxidation rates and catalase activity in rat spleen (a) and thymus (6) under information stress and under
neuropeptide administration; * —p < 0,05 as compared to control group, #—p < 0,05 as compared to “stress” group

cnontannoro I1OJI Ha 30 % (p < 0,05), ackopbar-
3apucumoro [1OJI — 6omee wem Ha 40 % (p < 0,01),
Ha 30 1 30 % (p < 0,05) coorBeTcTBeHHO. B CcpaB-
HUTEJIBHOM aCIEKTe C TPYMIION «cTpece» Oojee yeM
Ha 20 % (p < 0,05) cHU3MIIaCh AKTUBHOCTH KaTajias3bl
B YCJIOBHSAX BBEJICHHS celaHka, B cpenHeM Ha 40 %
(p <0,01) — npu BBenenun Pro-Gly-Pro-Leu u Pro-
Gly-Pro.

B tumyce kpbic B ycioBHSX HH()OpMAalMOHHO-
ro crpecca HabIIAaNoCh CTATHCTHYECKN 3HAYNMOE
yBenuuenue conepxanus TBK-PII, ckopoctu cnios-

TaHHOTO M ackopbar3aBucumoro I10JI, a Takxe ak-
TUBHOCTH KaTanasbl. Bo3neiicTBue wucciexyeMbix
HENTUAOB CHOCOOCTBOBAJIO CHMKEHUIO NAHHBIX IO-
kazareneit: ypoenb TBK-PII ymensmancs mox Biu-
saHueM cenanka, Pro-Gly-Pro u Pro-Gly-Pro-Leu na
35 % (p <0,01), 28 % (p < 0,05) u 22 % (p < 0,05),
CKOPOCTh acKopOaT3aBUCUMOTO0 U crioHTanHoro [10JI —
Ha 35 % (p <0,01), 35 % (p <0,01) u 30 % (p <0,05)
COOTBETCTBEHHO. AKTHBHOCTb Karajasbl IOJ [eH-
CTBHEM HEHpONEeNnTHIOB CHHU3WIACh B CPEJAHEM Ha
40 % (p < 0,05) no cpaBHEHMIO C TPYMIION KHBOT-
HBIX, IIOIBEP’KEHHBIX CTPECCY.
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3akirouenue

[lomydyeHHble  pe3ynbTaTbl  CBUACTEIBLCTBY-
IOT O TOM, 4TO Ha (OHE SKCIEPUMEHTAILHOIO
CTPECCOI€HHOIO  BO3AEHCTBHA  HMH()OPMAIMOHHO-
ro XapakTepa MPOUCXOAUT YCHIJIEHHE TIPOIECcCOB
MEPOKCUAALMN B WMMYHOKOMIIETEHTHBIX OpraHax
(cemeseHKa, THMYC), YTO CIIOCOOCTBYET Pa3BUTHIO
CTPECC-UHAYLMPOBAaHHbIX  (DYHKIMOHANBHBIX Ha-
pYLIEHUH €O CTOPOHBI MMMYHHOH cHcTeMbl. BBe-
JICHWE HEWPONENTHIOB, OTHOCALIMXCS K TpyIe
mmnposnnHoB (cenask, Pro-Gly-Pro-Leu u Pro-Gly-
Pro), B ycnoBusix crpecca nHGOPMAIIMOHHOTO XapaK-
Tepa CHOCOOCTBYET IOJABICHUI0 HWHTEHCHUBHOCTHU
npoueccos I1OJI, yTo monTBepkaaeTcs CHIKEHUEM
B FOMOTeHaTaX TKAaHHW CEJEe3CHKH M THMYCa KpbIC-
camuoB cogepxanuss TBK-PII, ckopoctu crnonTan-
HOTO M ackopOar3aBucumoro I1OJI u yka3wsiBaeT Ha
CTPECC-TIPOTEKTOPHOE W HMMYHOKOPPHUTHpYIOLIee
JeiCTBUE N3yYaeMbIX BELICCTB.
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