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H 3aMHTE TKaHeii

H3yuaiach posib cepoToHHHEPrHYECKOii cHcTembl B ¢ P p
poib oT HerBus 0 HHCEKTHLMIA AKTAphl, CybaeTaibHyI0 KOHUEHTPALHIO KOTOOro
paccunTbiBain Metonom Finney ua ocodsx casanos (Cyprinus carpio Linne). YcToiYHBOCTb K BO31eHCTBHIO
JeTanbHoil Konuentpaunn (400 Mr/a, 5 cyT) HHCEKTHIHAA BBIf ThIBAJIH € 10 np YPBI NIp -
anunoruposanus (100 mr/n, 1 cyt). Meronom nenpsimoro TBépaoda3zHoro HMMyHo(GepMEHTHOr0 aHA/IH3A B
TOJIOBHOM MO3re H fieeHH Y Pbib onpe/e/isiii ypoBeHb CePOTOHHH-MOIYIHPYEMOro aHTHKOHCO/IHIAHOHHOTO
6eaka (CMAB; Mextues, 2000), na ocs B 1p Ul TH OT ypOBHSA cepoTonnHa. U3yyaan
B. BHYTP 1HOI'0 CMAGB Ha Bk Th 0cobeif cazana B yCJIOBHAX BO3eiicTBHSA
JIETAILHBIX KOHUCHTPauMii nHceKTHUNa. MeTosiom Acakasbt H Marcymuta (1980) onpenesiu crenens ne-
PEKHCHOrO OKI JIHNH/I0B N0 YP Mma 0 AHAJIL/IErH/Ia H rHaponep i B I mosre,
TeuenH u Aabpax 0cobeii, MOABCPrHYTHIX BO3EHCTBHIO CY6aeTANBLHBIX KOHUEHTPaUHi HHCEKTHIIHAA H MoJ1y-
HHBIIKX BHYTPHMbILIeuHYI0 Hubekunio CMAB. Cy6ieraibHas KOHUEHTPALUHA HHCEKTHIHAA aKTaphl 145
ocobeii cazana 6b11a pasna 360 mr/a. Ioka3amo, 4To Hekycer no B pe3yJibTaTe NPEeKOHIHIH-
OHHPOBAHHA AKTHBHOCTH CCpOTOHIlIIEpI‘H"leCKOﬁ CHCTeMbl B OTHOIIEHHH HHCEKTHIHIA AKTapbl HJIH BHYTpH-
MBbIIIEYHOr0 CMAB ca3aua, PrHYTBIM B NOCJIE1YIOUIEM BO3EHCTBHIO JIeTANbHBIX
nonueurpaunﬁ HHCEKTHUMAA, CI'IO(OSCTB)’(!’T HX BBIZAKHBAHHIO H HOPpMAJIM3AUMH YpoBHSs NMEePEKHCHOro0 OKHCJIe-
HHS JIHNHAOB B TKaHAX. [leiaerca 3aK/10uenne 06 aHTHANONTOTHYeCKOi dynkunn CMAB B oTHOmeHAH BO3-
AEeHCTBHSA IETANbHBIX KOHUEHTPAUHIT HCOHHKOTHHOMIHOTO HHCEKTHUMH/IAa AKTapbl Ha ocobeii cazana.

K cnosa: He it < 0 Ipbl, 0cobU cazana, penomen npekonouyuonuposanus, ce-
p (pyeMblil 0. it 6erok (CMAB), nepexucnoe okucaenue munudos
BBEﬂEH"E Ha TO, 4TO HHCEKTHUH/IbI, OKa3bIiBas TapreTHoe

HEraTUBHOE BO3/CHCTBHE Ha KOHKpPETHbIE CH-

Hapsmy C IPOMBILLICHHBIMH Bbl(’)pOCaMH XH-
MHYECKMX OTXO/I0B, B CEJIbCKOM XO3SHCTBE B Lie-
Jax 60pb6!>l € HAaCEKOMBIMH-BPCAUTEIIAMH LIHpO-
KO€ TNpUMCHEHHE MOJIYYHJIK HHCEKTHUM/IbI. Cre-
AYET, 0O1HAKO, yKa3aTh Ha TO, YTO OHH OKa3bIBAIOT
HEraTHBHOE M jaxe pa3pylIMTEIbHOE BO3/ACH-
CTBHE HE TOJILKO Ha HACEKOMBIX, HO H Ha KPYIHBIX
AHBOTHBIX, B TOM HHCJIE HA PbIO. 371060/1HEBHOCTD
MPOBE/ICHHS HUCCIEAOBAHUI BIMAHHUSA HHCCKTULIH-
/0B Ha pbi® OGYCIIOBIEHA TEM, YTO TOKOM BO/bI
HHCEKTHLIM/IbI BBIMBIBAIOTCS C [MOCEBHBIX nosei u
NIONajaioT B peKH, 03€pa H BOAOXPAHHIIHILLA, 3HA-
YHTECJILHO yua.néuuble OT MeCTa UX TNPHUMEHEHHSA, H
OKa3bIBalOT HC5II8FOI’1PM5ITHOC BJIMAHHC HaA KHUBY-
UIUX B HUX /KHBBIX OpraHH3MoOB. CchLlyCI' yKasarob
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CTEMBI OPraHH3Ma HACEKOMBIX, MOTYT CXOAHBIM
06pa30M BJIMATH HA AHAJIOTHYHbIC CHCTEMBI Kpyn-
HBIX JKHBOTHBIX, MPpHUBOAA K HApYLIEHHIO UX d)ym(—
LUHOHHUPOBAHHA. B CBA3H CO CKa3aHHbIM, B Hacrtos-
Liee Bpems H3Yy4yeHHe MeXaHH3MOB, JIeKalluX B oc-
HOBE BJIMSIHUSA HHCEKTHUHIAOB Ha pasiinyHble
(l)yHl(L[HDHaJleblC CHCTEMBbI KpYIHBIX )KHBOTHle,
B YaCTHOCTH pbIb, upe3BbIvaiino AKTYaJIbHO.
Cpe}_‘u( HbIHE MPUMEHSAEMBIX HHCCKTHUMAOB 0Co-
6oe MecTo 3aHuMaioT HCOHHKOTHHOMBI, CrIOCOG-
HblE C BbICOKOH ady(puHHOCTBIO CBSA3bIBATLCS C npe-
CHHAlTHYECKHMH H:XOJ]HHOPCUCI‘ITOP&MH ceporo-
HHHEPrHYeCKuX HCHPOHOB, GJIOKprﬂ, TakuM 00-
pasoMm,  MXx q)yHKuuouabenym

aKTHB|
(Gardufio et al., 2012). Hoete



Anmuanonmomuueckan dpynxyus CEPOMOHUNEP2UUECKOU CUCEMbL 6

B panee BBINOJHEHHBIX HCCEAOBAHUAX Obisia
IIPO/IEMOHCTPHPOBAHA AHTHMYTArCHHAA M JICTOK-
CHKAUHOHHAs aKTHBHOCTb CEPOTOHUH-MOYJIHPY-
€MOro aHTHKOHCOMIauHonHoro Genka (CMAB),
HaXO/ALErocs B NPAMO¥ 3aBUCHMOCTH OT YPOBHS
ceporounna (Mextues, 2000). Bbuio 06Hapykeno,
uto BBeaeHHe CMADB XMBOTHBIM CHMKaeT ypo-
BEHb MYTAareHHbIX W3MEHEHHI B TKaHAX MOJIOIH
OCETPOB, MOJBEPIrHYTBIX BO3ACHCTBHIO TAKEIBIX
METAJLIOB W MOJIMaPOMaTHYCCKHX YTJIEBOAOPOIOB
(Mextues, Moscym-3aze, 2008), 1 N0BbILIAET Bbi-
JKMBAEMOCTb Y MbILLIEH C HHIYLHPO M nepH-
ToHUTOM (AJL1axBepauesa U ap., 2019).

Llenbio naHHOH paboThl ABJIAIOCH H3yYEHHE
BJIMAHHUS NOBIILICHHOH aKTHBHOCTH CEPOTOHHHEP-
IHYECKOH CHCTEMBI MOCPEJCTBOM MPEKOHIHLHO-
HHUPOBaHHUS XHMBOTHBIX WiH BBeJeHns um CMAB
Ha BbDKMBAEMOCTb 0COOEH Ca3aHOB, MOABEPrHy-
TBIX BO3ICHCTBHIO JIETAIBHBIX KOHLEHTPAIHIi HH-
CEKTHLUM/IA aKTapbl, OTHOCALICrocs K rpymnne
HEOHHKOTHHOH10B.

MATEPHAJIBI U METO/1bI

HccnenoBanue GbUIO BHINOTHEHO Ha 7-MecAY-
HBIX 0c00sX cazaHa (Cyprinus carpio Linne), Bbl-
palLEHHBIX B NPYAOBbIX Xo3siicTax r. Hedreuana
(Pecniy6nuka AsepGaiivkan). OnbiTbl ObuUH NpO-
BEJCHbI B KOHTeIiHepax 0ObémMoM 40 11, 3anmoHeH-
HBIX TIPECHOH BOJIOH C HENpEepbIBHOH HCKYCCTBEH-
HOM adpalueit.

B 1-i cepuu uccienoBanuit B pesyibrare
HaboeHNs 3a BLDKMBAEMOCTBIO ocobeii casa-
HOB Maccoii 16-25 r Ha npoTskeHHH 5 CyT ornpe-
zensn cybneranbHyio KonueHTpauuio LC50 nn-
CEeKTHLMAA aKTapbl /Ui ocobeii cazana. Binsune
Ka)kK/I0H M3 KOHLICHTPALMH aKTapbl OUCHHBAIH HA
6 ocobsx. CybaeTanbHyI0 103y HHCEKTHLIMAA aK-
Tapsl LCS0 s casaHa BbIYMC/IANM 110 NPO-
rpamme Finney ¢ yuéTom KoJH4ecTBa MOruo1nx
0cobeii 1101 BJAHSHHEM Kak/10i H3 HCNO/b30BaH-
HbIX B IKCIEPHMEHTE KOHUCHTPAUMii HHCCKTH-
umaa; 250 mr/i, 320 mr/s, 350 mr/n, 370 mr/a, 400
mr/n u 450 mr/a.

Bo 2-if cepun Hccaea0oBaHHH HCCIIEA0BAIH
(heHOMEH NMPEeKOHAHUHOHHPOBAHHSA B OTHOLICHHH
MHCEKTHLIMA aKTapbl HA 0COBAX Ca3aHOB Maccoi
16-25 . B 9T0ii cepuu JKHBOTHBIX Pa3jc/IHIN Ha 3

akmapt

rpynnbi: 1) uHTaKTHas rpynna (n=6); 2) KOHTPOIIb-
Has rpynna — KMBOTHBIX IIOMELIAIH B MPECHYIO
BOJ1y C CO/IEP/KAHMEM aKTapbl B KOHLEHTpawuu 400
MI7j1(n=6) u 3) OnbITHAs rPYIIIIA, KUBOTHBIX KOTO-
POl MOMEIIATH B NPECHYIO BO/Y, COAEPKABUIYIO
akTapy B KoHueuTpauuu 100 mr/a, a yepes 1 cyr
Ca3aHOB MEPEKIa/bIBAIM B KOHTEHHEpP C NPECHOI
BOJIOH, cojepikaBiieli aKTapy B KOHUCHTPALMM
400 mr/n (n=6). B 9T0it cepuu OMNBITOB TaKKe pe-
FUCTPHPOBAIH KOJIMYECTBO MOrMOLIMX M BbIKHB-
wHx ocobeil.

B 3-if cepun uccnenoBaHmii IKCIEPHMEHTBI
ObLIM BBITIOIHEHbI HA 0CODAX Ca3aHOB Maccoit 16-
25 r. B 97T0ii cepun KHBOTHBIX Pasie/iwin Ha 2
rpynnbl: 1) uataktHas (n=10) u 2) onbiTHas
(n=14). Ocobeii cazaHa ONbITHOH TPYMIbI OME-
1aJK¥ B KOHTEHHEP C NPECHOH BOJIO#, ColepAkKaB-
weh akrapy B KoHuentpauu 100 mr/a u yepes |
CYT MX YMEPLUBIISAIH, BbIACIAIN MO3I U MEYeHb H
METOJIOM HENpAMOro TBEPAODA3HOIO HMMYHO-
(epmenTHoro anannsa (HUDA) onpeaesnsuiu ypo-
BEHb CEPOTOHHMH-MOJYJIHPYEMOr0 aHTHKOHCOJIH-
nauuoHHoro Oenka (CMAB), Haxoasuwerocs B
NpAMOit 3aBHCHMOCTH OT YPOBHS CEPOTOHHHA.

B 4-it cepun uccrnenoBaHus ObUIH BbINOJ-
HEHbl Ha 0c00sX ca3aHoB Maccoii 16-25 r. Beuin
CO3/1aHbl 2 TpyMMbl AKHBOTHBIX: |) KOHTpOIbHas
rpynmna — XHBOTHBIX MOMELUAIH B BOAY C COIep-
skanuem aktapsi 400 mr/a (n=17); 2) onsiTHas
rpynmna — ;kuBoTHbIM BBOIHIH CMAB (1 Mr 1a 10
I Macchl Te/a) M NOMELLAJIH B BOJLY C CO/IEpKaHHEM
aktapbl 400 mMr/a (n=15). Bpems dKCNO3HIUHH KH-
BOTHBIX B 3arpA3HEHHOI HHCEKTHLIHIOM BOJE CO-
CTaBHIIO 5 CyT; MpPH ITOM PErHCTPHPOBAIH KOJIH-
4eCTBO BBIKHMBLIMX H 0cObeii.

B 5-it cepuH MCCEI0BAHUA MPOBOIMIH HA
ocobsix casanoB Maccoit 20-35 r. JKuBOTHBIX pa3-
Aenan Ha 3 rpynnbl: 1) MHTaKTHas rpynna
(n=10); 2) KOHTPOJIbHASA IPYNIIA — KHBOTHLIM BBO-
i uHakTuBHpoBanHblii CMAB (60°C Ha Bozs-
Hoii Gane, 35 Mun; 1 Mr Ha 10 r Maccel Tesa) u no-
MELLAIH B BOAY C cojepxanueM aktapbl 400 mMr/a
(n=10); 3) onbITHas rpynna — XKMHBOTHBIM BBOAHIIH
CMAB (1 mr Ha 10 r Macchl Tea) H NOMEILAIH B
BOAy ¢ coaepxkanueM aktapbl 400 mr/ (n=10). He-
pe3 5 CyT KMBOTHBIX yMEPUIB/IUIH, 3abupanu
1poGbl neveHH, xabp H roJOBHOTO MO3ra H onpe-
JIeJISUTH B HHX YPOBEHb MaJIOHOBOTO AHAILACTHAA
(MJIA) u ruaponepekuceii (I'TI;  Asakawa,
Matsushita, 1980).



Anraxeepduesa u op.

Bouaencane CMAB ocymecTsiisiin 3 10J10B-
HOro Mo3ra Gbika. OCHOBHbIE Tanbl (PPAKLUHOHH-
posanmsi: 1) ocakuenne cy/1bpaToM aMMOHHS B
unrepsane 0-40%-HOro HACILEHHS; 2) re/lb-Xpo-
marorpadus Ha kosonke (3 X 60 cm) cedanexca
G-150. Tlpouece ¢paxusonnposanis u orbopa
HMMYHOMO3HTHBHBIX (PPaKUMil KOHTPOIHPOBAIH
HU®DA ¢ nnpuMeHEHHEM [OTHKJIOHAIbHBIX HMMY-
nor06ynutoB kK CMAB.

Vposens CMADB B Tkausix ca3awa onpeje-
asn Metozom HUDA Ha 10HCTHPOIOBBIX TUTAH-
1IETAX ¢ yMEPEHHBIM ypoBtieM aicopoumy (Sigma,
Iep ). Tlpn nipc aHaIN3a B KauecTBe
QHTHI€HOB MCIIOIB30BAIN CyMMapHbie Gesku, IKC-
TPArMpOBAHHBIC H3 FOJIOBHOTO MO3Ia H IIEYEHH Ca-
3aHa W J10BE/EHHBIC 10 KOHIEHTpaunH 20 MKr/mi1
¢ nomomwsto 0.1 M Oydepa tpuc-HCI (pH 8.6).
KoHuenTtpaunio Gesika Onpesessin Mo MeTomy
Bpeadopa. IMpu nocranoske HUMA B kauecrse
TEPBBIX AHTHTE/ HCTIO/IB30BAIH KPOJIHYBH HMMY-
Hor100yuHbt K 6enky CMAB, a B kauecTBe BTO-
PBIX GHTHTEN — KO3bH MPOTHBOKPOJIHYbLH HMMY-
HOrJIOOY/IHHBI ¢ KOHBIOTHPOBAHHOIN MEpPOKCH/A-
30ii xpena (Sigma, I'epmanus). Kak nepsbie, Tak u
BTOpbIE aHTHTEA pa3BoauIn B Oydepe uis anTH-
Ten (pH 7.4). Hmmynorno6ynutsl kK CMAB passo-
aumu B 40 pas, a BTopbie anTuTesna — B 20000 pa3.

Peakumio npoBOUUIH CreayIoumM 06pa3om:
B |-i JICHb B JIYHKH B KQ4eCTBE AHTHICHOB 3a/IH-
BajIM GE/IKOBBIC YKCTPAKTHI HCCIICAYEMBIX TKAHEH.
Yepes 20 4 1yHKH YETBIPEK/IbI OTMBIBAIN M 3aJIH-
B nepsbic anTuTena. Yepes 24 4 JIiyHKH OTMbI-
BAJIM M NIPUIKBAIH BTOPbIC anTHTena. Yepes 3 u
JIYHKH OTMBIBAIM W 3aIMBAIK CYOCTpaT 11epoKcH-
sa3bl xpena B Buie 0.05%-noro pacrsopa oprode-
nuaenmamuna B 0.05 M umrpar-docpariom Gy-
tepe (pH 4.5). Peakumio ocranasiusany yepes 30
MHH 00aBieHHeM K KaXIy1o ayHKy 1o 50 mxa 3
M pactsopa ruapookuck Hatpus. Pesyanrarel pe-
AKUMM CUMTHLIBAIH HA (POTOMETPE JUIS MMMYHO-
depmentoro  asmamsa  “Molecular  Devices
Spectra Max 250" (MTX Lab Systems, Inc.,
CIUIA) na jumne BoaHbE 492 HM (JUIMHA BOJIHBI
cpasHenus — 630 um). Pesyantatsl neeaeaosanus
GbUIH YCPEAHCHBI 10 TPYNNAM W CPaBHEHBI 110 t
kputepuio Creionenra.

mmynorinobyamiel k. CMAB Geumn nosnty-
HCHbI B PEIysIbTaTe 5-6-MeCAUHON HMMYHHIAUMK
kposnkos (110 300 mkr CMAB B cMecH ¢ pasibiM
o0bEmMoM TosHoro agwlosanta Opeiinaa (Sigma,
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TepManus). [ToIHKIOHAIBHBIC AHTHTEIA K CMAB
GBUIM OUHILCHD! H3 PACTBOPA HMMYHOTJIOOY THHOB
MeTo0M adpHHHOIN XpoMaTorpaui Ha KOJOHKe
CNBr-ceapo3sl ¢ peABapHTEILHO UMMOOHIIN30-
sanabiM CMAB. Dmoumio crieltipuyeckH CBsi3as-
LIMXCA AHTHTEJ OCYLECTBsAAH 3 M pacTBOpom
POXAHHCTOr0 Kajus. DIIOMPOBAHHBIE AHTHTENA
GbuH auanu3oBanbl Ha xosozae npotus 0.15 M
xsiopuctoro Hatpus (pH 7.2)  3amopaxuBaii. 3a
OJIMH LHK ¢ a)GHHHOI KOJIOHKH STIOHPYIOT 10 12
Mr aHTHTEN (KOHLICHTPALMIO QaHTHTEJ! ONPE/esIsIn
1o meroay Bpeagopn).

OnpezeseHne ypoBHS NEPEKHCHOrO OKHCIIC-
nust annuaos (ITOJI) ocywiecTBIs/IM O METOALY
Asakawa n Matsushita (1980). ITpu 3Tom onpeje-
JIAUIM YPOBHH MaJIOHOBOTO auanbaeruaa (MJIA) u
ruaponepekuceii (I'TT) (Asakawa and Matsushita,
1980). Jiist noarotoBku npo6 3abupanu 1 r necne-
JlyeMO# TKaHH ¥ roMoreHusuposanu B 9 i1 0.2 M
rMuMH-consHokuceiom 6ydepe (pH 3.6) as no-
aydenns 10%-ii cycnensun. Y3 stoii cycnensun
3abupasiu JiBe ATMKBOTBI 00BEMOM 110 0.1 M1 Kak-
Aas ¥ noMewanu B npodupku. Konmuecrso MJIA
u ['TT paccuureiBany no opmyse: C =D/g « 1, rie
C — xonuentpauus MIA u I'TI, B — onthueckoe
TIOIJIOLIECHHE H3MEPAEMOH 11POGBI, & — K0 HHuH-
CHT MOJCKYJISPHOTO MOIJIOIEHHS, paBHblii 1.56 *
10° M - em™'. Yposens MJIA usmepsiercs B HM/mr
Gesika, Tora kak yposets I'TI — HM/Mr Tkauu.

PE3VJIBTATBI HCCJIEJJOBAHU

B 1-ii cramun ucenenosanmii ais onpenesne-

HUS JICTA/ILHON KORUCHTPALMH MHCCKTHUMAA aK-
Tapbl CCMHMECHUHBIX ocobeit casana (Cyprinus
carpio Linne) maccoit 15-40 r nomemanm B kon-
Teitneps 06bEMOM 40 I, 3anonHeHHbIX HpeCHOI
BOJIOi ¢ HENPEPBIBHON HCKYCCTBEHHOI aspaumeit.
B kaxabiii konreiinep nomemany no 6 ocobeii 1
PACTBOPHIIH TPANYJIbl AKTAPbI B CACAYIOIEM 110~
paake: 1-i — 250 mr/n, 2-i — 320 mr/n, 3-i -350
Mr/a, 4-it — 370 mr/n, S-it — 400 M/ u 6 — 450
Mi/at (Ta6u. 1), Tpu konnentparmu HHCeKTHUMAA
250 Mr/n 3a 5 cyt BROKHIN Bee KHBOTHBIC, npH
KOHueHTpawun 320 Mr/it noru6o 1 kusotnoe u3
6, nipu 350 Mr/n — n0ru6110 2 KUBOTHBIX 13 6, npu
370 Mi/n 3 KuBOTHBIX U3 6, 11p1 400 Mr/i m BbILE
norubiin Bee KHBOTHBIC (rabimua 1). Pacuér
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cpenHeneTanbHoi konueHTpauuu LC 50 uncextu-
LK@ aKTapbl B NPECHON Boje s ocobeit cazana
N03BOJIHJI YCTAHOBHTb, YTO OHA paBHa 360 mr/i.

Bo 2-ii cepum uccienosaumii Gblia u3yueHa
BO3MOXHOCTb (JOPMHPOBaHHA ()EHOMEHA NPEKOH-
JHUHOHHPOBAHHSA B OTHOLLUEHHH BO3JEHCTBUA MH-
CeKTHIMJA aKTapbl. Beulo obHapyxeHo, 4rto B
rpynmne >XHBOTHbBIX H3 OMNBITHOM rpyrnbl, KOTOPbIX
NOMeILali B BOAY C KOHLUEHTpauue# akrapsl 400
Mr/11, Bce 0coOH MOruG1u B TCHEHHE NMEPBbIX CYTOK
nocjae Hauaja 3Kcnosuuud. Bmecre ¢ Tem, B
rpynne KOHTPOJIbHBIX KHBOTHBIX, KOTOPBIX IIpea-
BAPHTEJbHO BbIACPKHMBAIM B TeyeHue | cyT B
BOJIC, COJEPXKaBLIeH HHCEKTHLM/ aKTapy B KOH-
uentpaunn 100 Mr/mi, nocsie nepesosia XHBOT-
HBIX B BOIY, COAEPXKABIUYIO HHCEKTHLMI B KOH-
uenTpauuu 400 Mr/mi1, 110 NPOIIECTBHH 5 CYT BbI-
*uiH Bee ocobu (p<0.001).

Tabaunua 1. Pacuér cybneransHoii konuentpauun LCS0
MHCEKTHUMIA aKTapel juis ocobeif caszana no Finney
(1971)

Konuentpauus ak- | Yncno nornmux/o6mee LC50
Taphbl, Mr/a anciao ocobeii

450 1.0 (n=6)

400 1.0 (n=6)

370 0.50 (n=6)

350 0.33 (n=6) 360
320 0.17 (n=6)

250 0 (n=6)

Jins M3y4eHHs MOJUICKALIHX MOJIEKYJIAPHBIX
MEXaHH3MOB (PEHOMEHA NPEKOHAWLHOHHPOBAHHA
B OTHOWICHHH MHCEKTHIIHJA aKTaphbl ObUIH npoBe-
JIeHbI CIIEYIOLIHE Hecae10Banus. B 3-i cepin ne-
cnesoBanuii onpeznenenne yposis CMAB B ro-
JIOBHOM MO3re W feueHn ocobeii casana, coaep-
KABIIMXCA B TedeHHe | CyT B BOJE C MPHMECAMH
MHCEKTHIIM/A aKTapbl B KOHLEeHTpammu 100 mr/i,
BBIABHJIO 3HAYHTENILHOE €0 MOBbILIEHHE B IOJIOB-
HOM MO3I'¢ H IleueHH y ocobeii ca3aHa ONbITHOH
PyNIbl OTHOCHTE/IBHO €r0 YPOBHS B TKAHAX HH-
TAKTHbIX ’KHBOTHBIX, 0CcobeHHO BBIPAXKEHHOE B 11C-
yeuu (Ha 57%; Puc. 1).

B 4acTHOCTH, B FOJOBHOM MO3IC KHBOTHBIX
onbiTHON rpynnel ypoenh CMAB  cocrasisi
0.18620.003 ONTHYECKHX CAMHHLL, @ Y HHTAKTHBIX
*uBotHbIX — 0.199+0.001 out. en. (p<0.001). B
NEYEHH KMBOTHBIX OMBITHOH IPYNIbl YPOBCHbL
CMAB cocrapisn 0.105£0.005 ont. ea, B 10

yus cep PUHECKON CUCmEMbl 6 Z

BPEMS KaK B [1€4€HH HHTAKTHBIX €r0 ypPOBEHb paB-
Haics 0.067+0.005 onrt. ea. (p<0.001). Takum 06-
pa3om, cojepikanue ocobeii ca3aHa B Te4eHHeE Cy-
TOK B BOJIE C IPUMECAMH aKTapbl B KOHLECHTPALHH
100 mr/n unayunpyet nosbiienne yposis CMAb
B TKaHSAX KHBOTHBIX.

028 _‘

norsoweHus, 492 um

OnTnyeckne ¢

008

Mosr Teuens

O WurakTHas rpynna 8 OnwiTHas rovona

Pucynok 1. Bansuue npeKOHIHUHOHHPOBAHHS 0CO-

Geii casana npH KOHUEHTPAIHH NECTHLHAA AKTAPHI B

cpene 100 mr/n Ha yposens CMAD B Tkanax. *** -
p<0.001.

B 4-ii cepun uccaenosanuii Gbino obHapy-
KEHO, 4TO BHyTpHMbllicuHoe BBeaenne CMAB
KHBOTHBIM [1€pel MOMCLICHHEM B BOY, COiAep-
KABUIYIO JIETAILHYI0 KOHUCHTPAUHIO HHCCKTH-
unaa akrapsl (400 MI/1), NPHBOAHT K BbDKHBA-
HHIO BCeX 0C00eii H3 ONBITHOH IPYIIbl B TCHCHHH
5 CyT, TOrAa KaK B KOHTPOJABHOI rpynne 3a 510t
NepHOJL BBUKHIO b 35% (6 13 17) KHBOTHBIX
(p<0.001; Puc. 2).

B 5-it cepHH HCCIIEIOBAHHAX 110 3aBEPLUCHHH
5-CYTOUHOI IKCIO3MUHH BBUKIUIH BCE 0COOM ca-
3aHa M3 00enx rpymni. bbulo oGHapykeHO 3HauH-
TenbHOE yeiienne ypous [10J1 B neuenn, *ab-
pax M roJOBHOM MO3re ocobeli casana noa BiHs-
HHEM JKCIIO3HUHH B CYOICTANbHOI J103¢ HHCEKTH-
M2 aKTaphl.

CiieyeT OTMETHTB, YTO XapPAKTCP H3MCHCHHA
yposrst MJIA 1 I'TT B yKa3aHHbIX TKQHAX 110 BIH-
SHHEM HHCEKTHIIHA HOCHIL HE OJTHOHANPARICHHbIH
XapakTep. B 4acTHOCTH, CCIIH B IICYCHH H FOJIOBHOM
MO3re KOHTPOJIBHBIX KHBOTHBIX, KOTOPBIM 1epeiL
NOMELICHHEM HX B BOJAY C MPHMCCAMH HHCCKTH-
|1 BBOIWIN MHAKTHBHPOBaHHbIT CMAD, orme-
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yanoch cHikenne yposus MJIA n [T 110 cpasHe-
HHIO C HHTAKTHBIMM JKHBOTHBIMH, TO B %abpax y
ITHX 0cODeii, HATIPOTHB, HAGIIONANIOCH YBETHUCHHE
YPOBHS JTHX lOKa3aTee [MOJI. B 4acTHOCTH, YPO-
BeHb MJIA B neuenn ocobeit KOHTPOJIbHOM IPYTIibI
bin pasen 1.85x10%+0.93x10 mxM/mr 6enka, To-
[13 KAK y HHTAKTHBIX JKHBOTHbIX OH pPaBHANCA
2.136x10°£1.89x107 MxM/mr Genka (p<0.001:
Puc. 3). Yposens [Tl B KOHTPOIBHOI IPYyINNE Ku-
BOTHBIX Obll pasen 2.128x10°£5x 107 MkM/Mr
[KQHH. @ Y HMHTaKTHBIX KHBOTHbIX — 2.64x10°

©45.9x107 MKM/MI" TKaHH.
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PucyHok 2. Baustue .M. BeeeHns CMAD Ha Bbikn-
BacMOCTE 0cOOeit ca3aHa, NOABEPrHYTHIX BO3ACHCTBHIO
MHCEKTHLIAA aKTapel. *** - p<0.001.
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Pucyuok 4. Bausuue CMAB Ha yposetib M/1A B xa6-
pax ocobeii cazana Ha oHe 1CHCTBUA HHCCKTHLILIA
akrapbl. *** - p<0.001.
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Pucynok 3. Bausuue CMAB na yposens MJIA B ne-
yenu ocobeit cazana Ha gone ICHCTBUA MHCCKTHIMAA
akTaphl. *** - p<0.001.
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Pucynox 5. Bimsune CMAB na yposens MJIA B ro-
JIOBHOM MO3re 0codeii cazana Ha GoHe AeHCTBHSA HH-
CeKTHUMAA aKkTapbl. *** - p<0.001.

B xabpax ocodeii KOHTPONLHOI rpynmnbl ypo-
Bewb MJIA Obu1 pasen 4.25%10° +3.36x107°
MKM/Mr Gejika, Toraa kak y ocobeit MHTaKTHOl
rpynibl - 2.33x10° +8.6x10"" MkM/mr Genka
(p<0.001; Puc. 4). Yposeun I'Tl B xabpax ocobeii
KOHTPOJILHOH  rpynnbl  Obut  pased  1.029x10-
+9.27x10™* MKM/Mr Tkanu, a y oco6eii MHTaKTHO#
rpynibl — 7.75%10° £2.89x 1010 MxkM/Mr Txauu
(p<0.05). B ronosHOM Mo3re ocobeii KOHTPOJIbHOM
rpynnst yposens MIIA 6but paBen 4x107+6x 10
MKM/Mr Gesika, a y KHBOTHBIX MHTAKTHO# Tpynnbi
€ro YpOBEHb COOTBETCTROBaN 7.2x104+8 5x10
MKM/mr Gesika (p<0.001; Puc. 5). Yposens I'TI B
FOJIOBHOM MO3re 0coleli KOHTPOIIbHOI Ipynmbl



Anmuanonmomuveckas hynrkyus CEPOMOHUHEP2UNECKOU CUCMEMbL 6

6b11 pasen 0.0028+0.00034 MkM/mr Tkanu, B TO
BPEMs KaK Y WHTaKTHBIX JKHBOTHBIX MX YPOBCHb
pasusiics  0.0044+0.00045  mMxM/mMr Tkanu
(p<0.001; Puc. 6).
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Pucynok 6. Binsuue CMAB Ha yposeus I'TI B rosioB-
HOM MO3re ocofeii ca3aHa Ha (hoHe AeHCTBHS aKTaphbl.
% _p<0.001.

Takum 06pasom, IKcno3uLmUs ocobeii cazaHa B
BOJIe ¢ CyOseTabHO# /1030i HHCEKTHIMIA aKTaphbl
BbI3bIBaeT CHIKeHUE ypoBHei MJIA u I'T] B neuenn
M TOJIOBHOM Mo3re pbliO. Y JKHBOTHBIX OMNBITHO#
TPYIIIibl, KOTOPbIM MEPe/l OMEIEHHEM B BOLLY, CO-
JIep/KaBLIYI0O HHCEKTHUM/L aKTapy B CyOeTanbHON
KOHLEHTPAUMH,  BHYTPUMBIIIEYHOE  BBEICHHE
CMAB BbI3bIBAJIO 3HAUHTEIILHOE H3MEHEHHE 000MX
nokasareseii [TOJI B uccie0BaHHBIX TKaHAX. B ne-
YEeHH KHBOTHBIX OIBITHOH ypoBeHb MJIA Obut 3Ha-
YHTEJIHO BbIlIE, YeM B KOHTPOJILHOH IpyIne xH-
BOTHBIX M ObUI paBeH 5.39x107+8.54x 10 MkM/mr
6eska (p<0.001; Puc. 3).

B kabpax JKMBOTHBIX OMBITHOH rpynnbl ypo-
BeHb MJIA ObuUl 3HAYMTEIBHO HHXKE, YEM B KOH-
TPOJILHOH TpyINe XHBOTHBIX W paBeH 2.67x10°
941.09% 101" MkM/mr Gesika (p<0.001; Puc. 4) Tak
e, Kak 1 yposetb ['TI B onbITHO# rpynne, KoTo-
pblit  ObUI  3HAYHTENIBHO HHXKE KOHTPOJILHOIO
ypoBHsi u pashssics 7.29%107 £6.14x10% mxM/mr
Tkanu (p<0.05).

B rosioBHOM Mo3re 0co0eii OnbITHOMH IpyIbl
yposeHb MJIA Gbil 3HAYHTEILHO HHXKE, YeM B
KOHTPOJILHOI IPyIINe )KHBOTHBIX H paBeH 2,33%10°
©+4.2x10° mkM/mr 6esika (p<0.001; Puc. 5). Ypo-
sens Tl B rosoBHOM Mo3re ocoOei OnbITHOMH
Ipyiibl Takke ObUl 3HAUMTENLHO HIKE, YeM B

U neonuk akmapwl

KOHTPOJIbHOI Ipynrie )KUBOTHBIX 1 paseH 2.1x10
+1%10°° MkM/Mr Tranm (p<0.001; Puc. 6).

Takum 0Opa3zom, BHYTPHUMbILICHHOE BBE/E-
tue CMAB ocoBsim onbiTHOi rpyninsl nepea no-
MECILEHHEM HX B BOJY, COACP/KABIIYIO HHCEKTHLIMA
aKTapy B CyOJICKTAILHOM KOHUCHTPALIMH, NPHBO-
JIMT K HOpManu3auun yposueid MJIA u I'TT B ne-
YEHH M Kabpax KUBOTHBIX, TOT/1a KaK B FOJIOBHOM
Mo3re ocobeii 9Toit rpynnbl oTMeyaeTcs eweé 6oib-
uiee cHukenue yposneit MJIA u I'TL

OBCYJKJIEHHME PE3YJIbTATOB

IlpoBeaeHHbIE  HMCClIE10BAHMS  [POAEMOH-
CTPHPOBAIH BO3MOKHOCTE (hPOPMHPOBaHHS (heHO-
MeHa IPeKOHANLIMOHHPOBaHHs y 0co0eii ca3aHa B
OTHOLIEHHH MHCEKTHIIM/IA AKTapbl, OTHOCAILETr0Cs
K Ipynne HEOHMKOTHHOWI0B. bosbuias uacth
0nyGIMKOBAHHBIX /10 CHX TIOP Pe3yJIbTaToB HCCIie-
JI0BaHHii Kacasach ()OPMHPOBAHHS MPEKOHIHIHO-
HHUPOBAHMS B OTHOILECHHN HEOIAronpHATHbIX (ak-
TopoB (usnueckoit npupoasi (Li et al., 2017;
Maslov etal., 2012).

Kak ©ObUl0 BBISIBICHO paHee, MHCEKTHLIHbI
IpyIIbl HEOHHKOTHHOM/IOB BO3/ICHCTBYIOT Ha HH-
KOTHHOBBIE ALIETHJIXXOJIHHOBBIE PELeNTOpbl (H-
XOJIMHOPELENTOPbI) B MPECHHANTHYECKUX y4acT-
KaX CEPOTOHHHEPrHyecKHX HeitpoHoB. [Ipu ToM
H-XOJIMHOPELENTOPbI, JIOKAJIM30BAHHbIE B IIPECH-
HaNTHYECKHX YYACTKaX H Ha Tejle CEPOTOHHHEPIH-
YECKHX HEHPOHOB, OKa3blBAIOT MOIYJIHpYOLICE
BJIMAHHE HA AKTHBHOCTb ITHX HEHPOHOB B J10p-
CabHBIX AAPAX WWBA CTBOJA TFOJIOBHOTO MO3ra
(Garduno et al., 2012). Hrorom Bo3aeiicTBHS HH-
CEKTHILMOB IPYIIbl HCOHHKOTHHOHIOB Ha H-XO-
JIHHOPEUETTTOPbI IPECHHANTHYECKHX YYaCTKOB SIB-
JISETCA CHHAKEHHE AKTHBHOCTH CEPOTOHHHEPIHYE-
CKHX HeiiporoB. Kak nokasaau pesynbTaTbl MHO-
FOJIETHHX HCCJIEA0BAHMI NEPBOOTKPbIBATE/IS Ie-
pH(epHUECKOH CePOTOHHHEPIHUYECKOI  HEPBHOI
cuctembl npod. B.M. Cmuprosa (CMHPHOB H
2p., 2015), Hapsiy ¢ CHMIIATHYECKOH 1 IIapacHm-
NATHYECKONH HEPBHBIMH CHCTEMAMH B OpPraHH3Me
YeJI0BeKa H XKHBOTHBIX NPHCYTCTBYET TAKKE CEPO-
TOHHHEPIHYECKask HEPBHAS CHCTEMA, NPOHH3bIBA-
101as Bee nepudepuyeckHe Opratbl M TKaHH.

ﬂp. IMH HCCIIE/IC B payinu-
HBIX CEpHsiX ObIIIO BBISBICHO H JIOKA3aHO, YTO B OC-
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HOBE (heHOMEHA NPCKOHHLHOHHPOBAHHA B OTHO-
LLIEHHH MHCEKTHUMAA AKTaphl JIEKHT MOBBILICHHE
AKTHBHOCTH CEPOTOHHHEPIHYECKOI CHCTEMBI B pa3-
JIMMHBIX TKAHAX JKMBOTHBIX. [Ipu 9TOM, C OJHOH
CTOPOHBI, ONpEE/IeHHe YPOBHSA CCPOTOHHH-MOAY-
nupyemoro 6esxa CMAB BbISBILIO €10 OBBILICHHE
B TKaHsax ocoOeii ca3aHa, TMOABEPrHYTBIX NpoLe-
Aype NPCKOHIMUMOHHPOBAHHA B OTHOUICHHH WH-
CeKTHIIM/IA, @ C JPYroii CTOPOHBI, BHYTPHMbILIEY-
noe Beeerne CMAB KHBOTHBIM CIIOCOOCTBOBAIIO
BBDKMBAHHMIO BCEX 0COOEH M3 ONBITHON TPYImibl B
YC/IOBHSIX BO3AEHCTBHSA JICTAIIBHOM 110361 HHCEKTH-
Wi, OT BO3CHCTBHSA KOTOpOIi noruGnia Gosbiuas
4aCTb KMBOTHBIX M3 HHTAKTHON M KOHTPOJILHON
rpynn BO 2-if u 4-ii CCPHAX HCCIICA0BAHHA.

B paHee NpOBEACHHbIX HMCCIICA0BAHHAX 6bU10
oGHapyxeHo, uTo cHikenne yposia CMAB B pe-
3y/bTaTe NPOA0IKHTENLHOIO BO3/ICHCTBHA Hebna-
ronpUATHBIX (DAKTOPOB XHMHHECKO¥H MPHPOIBI,
HCTOILAIOIIEro BHYTPEHHHE PECYPChi OPraHH3Ma,
O/IHOBPEMEHHO NPHBOMT K PE3KOMY, MHOTOKpaT-
HOMY BO3pacTaHHIO YPOBHSA MYTar€HHbIX H3MCHE-
HHIl B COMaTHYECKHX KJeTKax opranusma (Mex-
THeB u ap., 2010). C apyroii ctopousl, 610kaja ero
AKTHBHOCTH TOJIHKJIOHAILHBIMH aHTHTEJIaMH 0e3
Kakoro-1mbo  Bo3jeiicTBHA  HEOIArONpUATHBIX

YPOBHSI IKCIPECCHH BTLU70 B neqcuu}y K[S)blc ye-
pe3 pasHble HHTEPBAJIBI spemenn (1.5,3 1 5 1) no-
¢J1e BHYTPHOPIOWHHHOTO BBEICHUSA CMAB nosso-
JIMJIA BBISBHUTB, 4TO B HanbosbILIeH CTENEHH ypo-
Benb BTLLI70 Bospactai uepes 3 4 (Nurullayeva et
al., 2017). B npoBeJICHHbIX HAMH 3‘|’<cnepumema§
Ha KpOJIMKaX cO C(HOPMHPOBAHHOH MHIMEHTHOJ
amcTpodueii ceTyaTKH C NOMOLLBIO HHUDA Takxke
6bL10 0OHAPYIKCHO, YTO BBEACHHC CMAGB B cTek-
JIOBHJHOE TEJO 171a3a BbI3bIBACT MHOTOKpATHOE
nossinienue yposus BTLL70 B ceTuaTke y KHBOT-
ubix (McmaitioBa, MexTues, 2018). Bmecte ¢ Tem,
M3 JQHHBIX JIATEPATYPBI, @ TAK)KE H3 paHee roiy-
yeHHBIX Pe3yJITATOB HCC/IE0BaHMiT 1aGopaTopu
«MoJieKy/ISPHBIX OCHOB HHTEIPATHBHOH NICATEIb-
HocTH» u3secTHO, uto BTLL70, sBassch Genkamu-
1uanepoHamMH, 06ECTICUHBAIOT 3AIUMTY KJIETOK TKa-
Heil OpraHM3Ma OT BO3JCHCTBHS HEONAronpusT-
HbIX (PAKTOPOB PA3IHUHON MPUPO/bI, B TOM HHCIIe
XHMHYECKOH (TOKCHHbI XMMHYECKOH M GakTeph-
anbHOH npupozbl). [IpHHMMas BO BHUMaHHE ITH
JIaHHBIE, CTAHOBATCA [OHATHBIMH Pe3yJIbTaThl 2-H
W 4-i cepuii uccneoBanmit. B 4-i cepuu uccieso-
BaHHii NOBBILCHHE YPOBHS BbKHBAEMOCTH Y XKH-
BOTHBIX OIBITHOH IPYIIIbI, TOABEPIHYTHIX BO3/IEH-
CTBHIO JIETAJILHOM /10361 HHCEKTHLIM/IA AKTaPbl, 10/1

(aKTOpOB TaKKe BI3BIBACT 3aAMETHOE YBE.

YPOBHSA MYTar¢HHbIX H3MEHCHHI B COMATHYECKHX
Tkausx (Mextues u ap., 2010). [puseaentbie
pe3y/IbTaThl HCCIIEIOBAHHH YKa3bIBAIOT HA TEHOM-
NPOTCKTOPHYIO M AHTHMYTAareHHYI0 aKTHBHOCTb
CMAB. CrnenoBate/ibHO, CHHXEHHE YPOBHS
CMAB B KiieTkax B pe3yibTarTe BO3JCHCTBUS He-
6naronpuATHBIX (GAKTOPOB HA OPraHH3M JKHBOT-
HBIX [103BOJIACT PACKPbITh NOMICKAILHE MeXa-
HH3Mbl HEraTMBHOIO BO3JICHCTBHS HMHCEKTHUMIA
aKTapbl Ha (YHKIHOHHPOBAHHE NEepH(EpPHIECKHX
OpraHoB M TKaHEH.

PesyibTaThi panee npoBeJeHHBIX HCCiEN0Ba-
Huii B UnctutyTe dusmonornn um. akagemnka AG-
Ayuibl Kapaesa npoaeMOHCTPHpPOBaiH, 4TO BBE-
Aéunbiii w3sne CMAB crumysupyet ycuseHHblit
cunre3 BTIIT0 B Tkausx xuBorHbiX. B yacTHO-
CTH, BHYTPUMBbILLIEYHOE BBesicHHe Mbiluam CMAB
TIPUBOIAT HEPE3 5 4 K PErHCTPHPYEMOMY METOIOM
BECTEPH-0/I0THHIA PEIKOMY YBEJHUYCHHIO YPOBHS
BTIU70 B ricucn, He BLIABAAEMOE Y HHTAKTHBIX
KHBOTHBIX (Asutaxsepanesa u ap., 2019). Tpu
TIPOBE/ICHUH  ONBITOB HA KPLICAX PEruCTpaLms
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BJI npesaputensHo BBeaéHHoro CMAB,
BEPOSATHO, CBA3AHO C HHAYKLHEH B MX TKAHAX CHH-
Tesza BTI70, obecneynBaromux 3aUTy KJIETOK
OT NMOBPEKIAIOILETO BO3JACHCTBHA HHCEKTULIMAA.
Uccnenoanmsi, B KOTOPbIX HCKYCCTBEHHbBIM
obpasom cHikanu yposerb BTLL70, nposemon-
CTpHpoBaiH BaxHyio pob BTII70 B npoueccax
anonTo3a. Bbulo o0HapykeHO, YTO KJIETKH, JH-
UICHHBIC JBYX TICHOB, PEryJMPYIOUIMX CHHTE3
BTLU70, hsp70.1 w hsp70.3, upessbruaiino 4yB-
CTBHTEJIbHBI K alloNTO3y, HHAYLMPOBAHHOMY pa3-
JIMYHBIMH  HEOIArONPHATHBIMH  BO3/IEHCTBUAMH
(Schmitt et al., 2003). Bmecte ¢ Tem, B uccienosa-
HHAX, BbINOJIHCHHBIX HA KIETKAX 3JI0KAYEeCTBCH-
HBIX OIyXOJIeH, ObLIO BBIABIEHO, YTO CHHKEHHE
yposust BTII70 B oTux KkieTkax npuBoauT K MX
CriouTaHoMy anonrosy (Nylandsted et al., 2000).
CrietoatesibHo, HCTOMICHHE pecypcoB  cepoto-
HHHCPIHYCCKHX CHCTEMbI OPraHH3Ma, MpPHBOJA-
lee K cHukeHnio cuntesa BTIIT0, moxer GbiTh
TIPHYMHOM ANONTO3a KAETOK 0cobeii casana, noa-
BEPrHYTbIX BO3JICHCTBHIO HHCEKTHUMAA ill(Tﬂpbl.
BuisniieHubiii B tannoii paGore ekt uu-
CCKTHIIH/IA aKTapnl B BHJE CHWXCHMS ypOBHCﬁ
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MJIA w T'TI B TKaHsiX ne4YeHH M roI0BHOIO MO3ra,
BO3MOKHO, 00YC/IOBJICH HCTOLICHHEM PECYpCoB ce-
POTOHHHEPIHYECKOI CHCTEMbI OPraHM3Ma JKHBOT-
HbIX. C Ipyroif CTOPOHBbI, NOBBILIEHHE AKTUBHOCTH
9TOil CHCTEMBI B pe3yJibTaTe (heHOMEHA TIPEKOH M-
LIMOHNPOBAHHUS WM BBEJICHUS ®HBOTHBIM CMAB,
HAIPOTHB, BbI3bIBAET HOPMAIH3ALMIO [OKA3ATENEH
[M1OJI nocpeACTBOM CHHKEHHS X 3HAYEHUI B Kab-
pax u nosbienus [OJI B nieyenn 10 ypoBHs -
TAKTHBIX JKMBOTHBIX. BMecTe ¢ TeMm, B xabpax xu-
BOTHBIX 1101 BITMAHHEM HHCEKTHLIM/A Habioxaiach
jquHamuka ypoHed MJIA u I'TI, ominuHas ot nux
JIMHAMMKH B [IEYEHH U TOJIOBHOM MO3T'€, BO3MOKHO,
00yCIIOB/ICHHAs  HENOCPEJCTBEHHBIM  BO3/IEHCT-
BHEM HHCEKTHLIN/IA HA KJIETOUHbIE DJIEMEHTBI Kalp.
[TostyueHHbIe B JaHHOM MCCIIEIOBAHNH PE3yJib-
tatel Bausuns CMADB na yposun MJIA u 11 B
TKaHsAX, BKJIIOYAsi FOJIOBHOM MO3T, MOIBEPIHYTBIX
BO3/ICHCTBHIO WHCEKTHLMAA aKTapbl ocobeil ca-
3aHa COBNAJAIOT C PaHee U3YYEHHBIM XapakTepoM
€ro BIMAHMS HA ITH NI0KA3aTe/N B TKAHAX MOJIOIM
0CETPOB, COJAEPKABIINXCA B BOJAC € MPUMECAMH
nosMapomMaruyeckmx yriesonopoaos (IAY) u ts-
xénpix merawioB (baxwanuesa u ap., 2010). B
yKa3aHHbIX OMBITAX TaKkKe HabII0AANO0Ch 3aMeT-
Hoe nosbiwenne yposueit MIA u Tl u Boccra-
HOBJICHHE MX YPOBHEil Y 9KCIOHHPOBAHHBIX B HE-
6/1arONPHATHBIX YCIOBUAX JKHBOTHBIX OIBITHOH
rpynnbi noa Bansauem CMAB 10 ux 3Hauenmii y
MHTAKTHBIX KMBOTHBIX. BMecTe ¢ TeM, nosyye-
Hble paHee pe3yibTaThl BiusiHus 610kanst CMAB
antutenamu Ha ypouu MJIA u I'Tl, oka3biBaio-
wel BO3/ICHCTBHE, OJIHOHANPABICHHOE C BJIHMsA-
nuem [TAY ¥ TSOKENBIX METAIOB HA 3TH MOKa3sa-
tenu TTOJ1 (Baxwanuesa 1 ap., 2010), packpsi-
BAIOT XapakKTep BINSHUSA CyONeTalbHbIX KOHLECH-
TpaLMii MHCEKTHLIIA Ha TKaHU 0cobeii ca3aHoB.
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Aktara neonikotinoid insektisidina qars: serotoninergik sisteminin antiapoptotik funksiyas
T.N. Allahverdiyeva', A.V. Aminov?, A.D. Mehdiyev’

4R KTN Azarbaycan Déviat Agrar Universiteti, Ganca, Azarbaycan
2AMEA-nin akademik A.Qarayev admna Fiziologiya Institutu, Bak, Azarbaycan

Aktara neonikotinoid insektisidinin tasirindon prekondisionlagma fenomeninda va toxumalarin miidafio-
sinda serotoninergik sistemi dyranilmisdir. Caki (Cyprinus carpio Linne) fordlorinin tizorinda Finney iisulu
vasitasilo aktara insektisidinin subletal qatiligi hesablamlib. Aktara insektisidinin letal qatihgina (400 mq/l,
1giin) qars: prekondisionlasma proseduru ilo baliglarda doziimliilitk yaradilirdi. Baliglarin beyni va qaraci-
yarinda dolay1 immuno-enzim analizi iisulu ilo serotonin miqdan ilo diiz miitanasib slaqasinds olan sero-
tonin-modullu antikonsolidasiya ziilalinin (SMAZ; Mekhtiev, 2000) migdar tayin olunub. insektisidin letal
qatiliginin fonunda ¢oki fardlorinin sag qalmasina SMAZ-in ozaladaxili yeridilmasinin tasiri dyranilib.
SMAZ-n azaladaxili yeridilmasini almig va insektisidin letal qatihginin tasirino moruz qalmus ¢oki fardle-
rinin beyin, qaraciyar va qalsamalarindo malon dialdehid va hidroperoksidlar miqdarlarinin asasinda Asa-
kawa va Matsusita tisulu (1980) ila lipidlarin peroksidlosmosinin miqdar1 miioyyan olunub. Caki fordlari
iigiin aktara insektisidinin subletal qatilig1 360 mq/l barabardir. Géstarilir ki, aktara insektisidinin letal do-
zasina moruz galmug ¢aki baligi fordlorinds bu insektisido qarsi prekondisionlagma prosesinin aparilmast
va ya serotonin-modullu antikonsolidasiya ziilalimin onlara azalodaxili yeridilmasindon heyvanlarin sag
qalmasina v onlarin toxumalarinda lipidlarin peroksidlogmasinin saviyyasinin normallagdiriimasina imkan
yaradir. Caki ferdlarinin iizarinda aktara neonikotinoid insektisidinin letal gatiliglarina qarst SMAZ-1n an-
tiapoptotik faalligimin olmas naticasina galinir.

Agar sozlari: Aktara neonikotinoid insektisidi, ¢aki baligimin fordlari, prekondisionlasma fe i sero-
tonin-modullu antikonsolidasiya ziilali (SMAZ), lipidlarin peroksidlagmasi '
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Anti-apoptotic activity of serotonergic system towards neonicotinoid actara
T.N.Allahverdiyeva', A.V.Aminov?, A.A.Mekhtiev?

!Azerbaijan State Agrarian University, Ministry of Agriculture of the Republic of Azerbaijan,
Ganja, Azerbaijan

Academician A. Garayev Institute of Physiology, Azerbaijan National Academy of Sciences,
Baku, Azerbaijan

The role of serotonergic system in the phenomenon of preconditioning and protection of fish tissues from
impact of neonicotinoid insecticide actara has been studied. Sub-lethal concentration of insecticide actara
was calculated for the specimens of sazan (Cyprinus carpio Linne) with the application of the Finney met-
hod. The resistance to the lethal concentrations (400 mg/L, 5 days) of insecticide actara in the fish was
created using the preconditioning procedure (100 mg/L, 1 day). The level of serotonin-modulating anticon-
solidation protein (SMAP; Mekhtiev, 2000), being in lincar relationship with serotonin, was measured in
the fish brain and liver using the indirect solid-phase ELISA-test. The effects of i.m. administration of
SMAP on survival of sazan specimens under impact of the lethal concentrations of insecticide were studied.
Using the technique by Asakawa and Matsushita (1980), lipid peroxidation levels were determined based
on the levels of malone dialdehyde and hydroperoxides in the brain, liver and gills of the sazan specimens
subjected to the impact of sub-lethal concentrations of insecticide and i.m. administered with SMAP. Sub-
lethal concentration of insecticide actara for sazan specimens was equal to 360 mg/L. It was shown that
artificial upregulation of serotonergic system as a result of pre-conditioning towards insecticide actara or
i.m. administration of SMAP to the sazan specimens, subjected later to the impact of lethal concentrations
of insecticide actara, promotes their survival and normalization of lipid peroxidation in their tissues. The
conclusion concerning anti-apoptotic activity of SMAP towards the impact of the lethal concentrations of
neonicotinoid insecticide actara in the sazan specimens has been made.

Keywords: Neonicotinoid insecticide actara, sazan specimens, pre-conditioning phenomenon, serotonin-
modulating anticonsolidation protein (SMAP), lipids peroxidation



