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BBEreHI4E
B ycnoBr,rrx [cKyccrBeHHofo Boc[por,r3BoAcrBa pu6u qacro rroABeprarorcfl

Bo3AeficrBr4ro pa3nrrqHbrx no npupoAe crpecc-Sarropon. Jfto6as crpeccoBiur peaKrlr4s

conpoBoxAaerc.fi aKTrrBarlueit cusreza xporraaQQraHHbrMr,r ri r4HTeppeHiuroBbrMr.r KJrerKaMr4

ropMoHoB crpecca: KarexoJraM[rHoB r.r Koprrz3ona u ero npor{3Bo.qHhrx (FaroHoBa rr Ap.,
2000; Ceme, 1960). I4ccreAosaHvflMr4 Ha no3BoHorrnbrx ycraHoBneHo, lrro [pr{ crpeccax
KOpTH3On U efo [pOr.r3BOAHbIe {BJI'IOTC' O.4Hr4MI4 Vl3 OCHOBHbIX |OpMOHOB,

ocytr1ecrBnsroulrx noBpexAeHue crpyKrypbr n Syurqnu uvrvryunoft crrcreMbr. Kopruaor
u ero npoIl3BoAHbIe Bbr3brBalor Irvr,3vrc rr,rMr,rKo-JrrruQon4noft TKaHr4, aKTr.rBarIr{Io

ayror{MMyHHbrx [poqeccoe, ruruQorreHr.rro, nefirpoQnrrrzro, rroAaBJreHr.re crteqfiQr,rqecKoro
r,r HeclequQuuecroro r,rMMyHHoro orBera I,r yBenI.IqeHLIe BocnpuI,IMrIIaBocrI4 xl,IBorHbrx, B

roM rrncre u pnr6, x sa6oresaHuflM (fopu:onron, 1981; Po:eH, 1994; [.B. MzrprKoB,
2004). Muureurrc ropMoHoB c'rpecca cnyxr.rr ruvrQou4uar rKanb, a Ha ypoBHe KireroK -
rurrrSoqnrbr, .nBJltrorluecr ocHoBHbrMr4 KJrerKaMr4 rrMMyHHoft cucrevsr. JlurrQoqurrr
ocyqecTBnsloT pacno3HaBaHr.re z pa3pyrxeHrre aHTHreHoB, cr4HTe3 aHTrrTeJr r4 MeAr{aTopoB

r4MMyHHoro orBera, perymqurc ssarlr\ao,{eficrBr4fl MexAy uefipoeu4oxpuuuofi pr

uuuyHHofi crrcreMaMll, o6ecne.reHue vu4r4Br44ya-nrsofi rleJrocrHocrl,r opraHr43Ma,

onrnMarbaoro pocra, pasBvr'tvts, npoqeccoB pereneparlnu ra $opuvrpoBanvfl, aAanrr.rBHofo
r4MMyHr{rera r{ r.I. (B.P. MHrprKoB, Eana6aHoea, 1979; Kon4parreBa14 2;p.,2001; Van
Muiswinkel, Vervoom-Van Der Wal, 2006).

Orurofi us BaxHbIX TexHonorr{qecKr4x onepaquft n pu6onoAHoM xogqftcrse
ABITAe'rcA TpaHcrroprr.rpoBKa. llepeno:ra oKa3brBaer crpeccupyroqee sosAeftcreve Ha
prr6, nrtauBa{ IIoBIIIIIeHI,Te KoHrIeHTparI[u rnroKoKoprr4KorrAHLrx ropMoHon (Barton et
al., 1980), fJIloKo3bI (Wardle, 1972), nprlBoAfl K cABr.rry feMaroJrorrqecKr4x napaMerpoB
(Fletcher, 1986), Iecra6unu3a\ilr1 crpyrrypnofi opraHr.r3arlrru cocraBa refixourEros
(Teperqenxo 14 Ap., 2007), HHBorrrcqula rrMMyHoKoMrrereHTHbrx opraHoB, r,r3MeHeHr.rro

coAeplKaHl4fl aHTLIOKCLIaHTOB 14 HaKOrrJreHr4rO npOAyKTOB nepeKI{CHOfO OKr,rCneHI4g

nrnlrAoB (Crarxuna n Ap., 2006), cHrzxeHlrro prMMyHr4rera K uuSexquoHHbrM Ll

lrHBa3r4oHHHv 6oresuxu (Be4err,reftep u gp., 1981) H r.A.
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PaHee corpyAulrKaMr,r Harrrefi ta6oparcpuu 6slto nol(a3aHo, uto uol BnzxHIIeN4

aHaJrora Koprr{3ona r4 nepeBo3Klr y rapaceft Carassius carassius I,I KapnoB Ciprinus
carpio [poucxoAr4r Aecra6ulu3arJrrfl. npoqeccoB neftKono33a: iloAaBntercr ruIrvrQollo33, a

Mr4eJrono33 aKTr,rBr.r3r4pyercr. llorasaua 3aBrzcnMocrb I4HTeHcI{BHocrI4 npol4cxoAtnll{x B

cocraBe neftroquron uglreneuufi or coAeplKaHr.rt B opraHax I,ttr.tuyuuofi cl{creMbl
ropMoHq).BcrBrrreJlLHbrx u ropMoHpe3l,IcreHTHbrx nLIM0ouLIToB (4.B. Mr.rrpaxon,
B.P. Murp.f,KoB, 2005; B.P. MrarptKoB h Ap., 2007). LIcxoAs. I43 ororo, rpeAcraBntno
r4HTepec r{3}nrr4Tb Blrrrfl}Jve fopMoHanLHoro r4 TpaHcrlopTHofo cTpeccoB Ha KneToqHble I4

ryM OpzurbHrre Q arropbl I4MMyH l{Tera crepn xau A c ip e ns e r r ut h e nus.

I{e.nsrc pa6oru 6ulo o6o6ulesize pe3ynbraroB eKcrIepI{MeHraJIbHbIx

l,rccreAosaHuft no BJrr4rulrro pa3n[rrHbrx rro rrponcxoxAeHl4lo crpecc-QaKTopoB Ha

ryMopanbHble I{ KJIeTOqHbI e s arropu IaMMyHI{Tera.

MATEPr4AIrhr Vr METOIFI
Pa6ora 6sma npoBeAeHa e la6oparopr?r rrMMyHorIofI{H IIEBB PAH. O6rerrorra

r,rccJreAoBauus, crry>Kvrna crepnrAb B Bo3pacre 2* cpe4Heft uaccoft 250-300 r, cpe4*flfl

AnvHa reJra cocraBilflra 38-40 clr. Bcero 6:';^ta uccJIeAoBaHa 51 oco6b, IIo 4-5 ers. s
r<axAofi upo6e. Ha nporrxeHrlra onbrra pu6 coAepxanu B aKBapl{yMax npu reMlleparype
BoAbr 16-18 oC. B eMKocrsx 6sta o6ecneqena a:lpar\vfl r,r MexaHI{rrecKaJI SI,Inrrpaqur
BoAbr. Yclonu.s coAepxaHr{s r4 KopMneuus.6sutu cra6ulrnuMll B TeqeHLIe Bcefo rrepploAa

ua6moAesug.

B raqecree ropMoHzrnbHoro rrpenapara 6rrr ucnorb3oBaH reKcaMera3ou-SocQar

Qzpuu KPKA, Novo mesto, Slovenia. ,{ercarraerasou-QocQar - cI,IHTerI,I.IecKufi aHaJIor

nplrpoAHoro ropMoHa cTpecca KopTr43ona, oTJrllqalolqefoct oT Hero nporlHocTblo cB.f,3LI

co cneqnrprdqecKrzMlr ropMoHcBq3brBaroilrlrMrr peqerlTopaMl,I KneroK-Ml4urenefi (Illpeft6ep,
1987), roroprrfi trrupoKo r,rcronb3yercr rpu HccJIeAoBaHIlI,I rpoqeccoB petlnl{3allur

r{MMyHononrqecKrax SyHrquft rpr{ crpeccax. O6pa6omy pu6 roprvroHoM rIpoBoAI{nI4

nlreM rrapeHTepanbHbrx unreruIufi B .qo3e 0,2 wtn, ulu 0,8 Mr aKTHBHoro BeIIIecrBa

AeKcaMera3on-QocQara Ha oco6r, rrro coorBercrByer ypoBHro Koprll3ona

crpeccr4poBaHHblx ocerpoBblx pu6 (EalonoBa Ir ap., 2000).

Blu.snue rpaHcrroprHoro crpecca orleHr{Banr4 nocne [epeBo3KLI crepnqAll B

Telreurre 10 q. u3 TernoBoAnoro xog.f,ficrna <Ka4yfi> BoloroAcrofi o6lacru .4o

3Kcrrepr4Meuranrnofi aKBapr{anbnofi ITIEBB u*r. kI.[. Ilananrana PAH e [JIacrI4KoBbIx

MerrrKax. Marepua-r 1.nfl uccneAosaHufi co6upa-nu qepe3 1,3,7, 14 u 2l cyr. rlocne

BBeAeH[r ropMoHa vr :aaqaJra nepeBo3Kr{. KourponeM cnyxunl4 AaHHbIe, [onyqeHHble Ao

HAIIAIA OTIbITOB.

O srr4qHuu AeKcaMerurou-$ocSara H nepeBo3Kr.r Ha KJIeroqHbIe Qarropu cyl.r4nr4

no AaHHbrM aHaJrr,r3a coAepxaHrrr 3aBep[rrBrrr]rx npouecc auQQepenqllpoBKrr
rsfi K6rluron n left rorpaMMax nepuQepv.{ecKoft KpoBI{. Cocras lefi rcoquroB oflpeAen-f,npl

B Ma3Kax KpoBr{, oKparrreHHbfx rro PoNranoscxovry-frausa. B raxAoM Ma3Ke ortpeAen.f,nfi

upoqeHrusrft cocraB .rrzuQoquron, naror{Ko- vt cefMeHTo{AepHbIX HefirpoQulon,
eosunoQuJroB, MoHour{ToB u 6lacrurrx Qopnr KJIeroK noA cBeroBbIM MI,IKpocKoloM

MEI4-15 (oryup x7; o6rerrran x90), npocqr{rbrBair no 200 rneror. fyrnlopalbHoe 3BeHo

r4MMyHurera crepntAlr orIeHI4BanLI rro AaHHbrM aHanr43a 6arrepuocrarllilecKux cnoficre
cbrBoporKr{ KpoBr,r (EACK), KoTopa-rr orpaxaer QynxquonaJlbHoe cocrosHlle uuuynHofi
3arrlr.rrbr r4rrkr ecrecrseHHoft pe3r{crenTHocrl,I. FACK orrpeAenflnlz MeroAoM

QoroneQenoMerprarrecKoro Konopr{MerpllpoBaHr{ff cor.lracuo MeroAI,IKe, aAanrllpoBannofi
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Arrs phr6 (B.P. MnrpsKoB, 1991). Onuru ro orpeAerreHuro 6ACK craBvlrvr ua3-5 cytKl{
or MoMeHTa or6opa KpoBr4.

Pesylmarbr r,rccneAosanuir noABeprurnv craffvcrr4qecroft o6pa6orre [pI4 rIoMoxII4

craHAaprHofo flaKera nporpaMu (npunoxenue Statistica 6.0) c ucrroJIb3oBaHI,IeM t-recra
npI,t ypoBHe 3HarrrMocru 0,05.

PE3yJIbTATbI I4 OECyXTHI4E
AHarzs reftrorpauM oflbrrHbrx r{ KoHTponbHbrx pu6 norasaJl, rITo crepn.f,Ab,

oriu.rqalorlarrc.fl or pu6 Apyrt4x ceN{eficrs cocraBoM refiroquton, oco6essocrtMl4
crpyKTypHo-QyHrquona-urnofi oprauu3arlfifl v ronorpa$lreil pacronoxeHl,I.u

KpoBerBopHbrx t4 r{MMyHoKoMnereHTHLrx rranefi H opraHoB (foprrruuHa, Hara, 1990;

OropeHcor, flecrona, 1990; Fange, 1986), Ha BBeAeHI{e ropMoHa crpecca u
TpaHcnopTlrpoBKy peafr{poBana lr3MeHeHr4eM KoJrr{qecTBeHHbIx xapaKrepl{cTl{K pa3HbIX

no SyHrqHoHzrJrbHoMy 3naqeHuro KJreroK Lr pa3MaxoM r.r3MeHqLrBocrI,I ficcneAyeMblx
roKa3areJr eia (ra6 n. l, 2).

Ta6.luqa 1. Co4epxaHue lefixoqHToB B nepH$epr,rvecrcofi rcporu crepJrrAu rrocne ropMoHilJlbHoro

sosl'eirgrsus, oA.

Table 1. The maintenance of leukocytes in peripheral blood of a sterlet after honnonal influence, oZ.

Bpeur,
cyr.

,Ih.uvQoquru Mououurlr Hefimodr.r,rrr 3o:uuoQulrr Blacrnue
6opunilA CA

Konmoru 74,5+1,21 2,3+0,33 5.8+0.75 6.5+0.74 1,7+0,56 9,2+1,55
I 46.1+3"29* 4,1+0,43* 34,2+3,39* I1,1r1,13* 0,5+0,l5 4,0+0,31*
3 45,8+2,53* 5,2+0,58* 28,0*3,16* 15,5+ 1,82x 0,2+0,12* 5.3+0.43*
7 43.7+3.25* 5,4+0,48* 22,3+7,47* 22,4!2,75* 0,6+0,18 5,6+1,07
t4 56,5+4,53* 3,8+0,66 8,6+2,33 25,3+4,91* 0,6+0,33 5,0+1,25
2l 69,5 +1,79* 3.2+0.62 7.3+0.96 l1.l+1.43+ 2,0+1,06 6,7+0,14

flpnruevanne: 3Aecb H.qanee s ra6r.: lIlI - naroqKorAepHbre, C-f - cernaeHTorAepHbre; * orueueHsr

AOCTOBepHbre OT lr'..Iqulfl OT KOHTpOJIT.

Note: hereinafter in tab.: fUI - banded, CA - segrnented; * authentic differences from the control are
noted.

Ta6luqa 2. Co4epxaHue refixoqlnor e nepuSepuuecrcoft KpoBr,r crepnsAr,r nocre rpaHcnoprr,rpow<tt,oh.
Table 2. The maintenance of leukocytes in peripheral blood of a sterlet after transportation,%o.

Bper,n,
cyr.

Jlr.urarpouurrr MoHouurrr HeiirpoQunu 3osr.ruor[uru FracrHrre
tlopuutlfi Cfl

Konrporu 7 4,5+l,21 2.3+0.33 5.8+0.75 6.5+0.74 1,7+0,56 9,2+1,55
I cyr 42,3+3,86* 4,0+0,41* 35,0t4,28* 12,3+0,99* 0,4+0,18 6,0+ 1,59

3 cyr 68,6+2,49 3.4+0.29* 16,2+1,88* 8"5+1.27 0,7*0,30 2,6+0,36*
7 cyr 69,3+2,13 3,4t0,29* l2,2tl,l7* 9,1+1,69 0,8+0,25 5,2+0,60*
14 cyr 7 |,7rl,94 ) '7+n ?) 9,7+0,85 * 9.2+1,04 1,7+0,59 4,8+0,65
27 cyr 75,l*1,65 3.1+0.55 5.6*0.51 6.0* 1.06 2,7+0,15 1.3+0.42

Y onslrnofi crepnrgilrrpvr ropMoHaJrbHoM Bo3Aeitclsprvr orMeqeHo cHr.rxeHr{e AoJrr,r

coAepxaHl{r nnrvr$oqr4ToB, 3o3r4Hoor{noB 14 6racrnrrx soprur KJreToK H noBbrrrreHr,re

KoJII{qecrBa HefirpoolrJroB r{ MoHorlr4ron (ra6n. 1). llo ypoBHro coAepxaHr,rx rHrrrQoquron
r{ cefMeHTorAepHbrx ueftrpo$uJroB orrbrrHue prr6rr IIo cpaBHeHr.r]o c KoHTponbHbrMpr

AocroBepHo orJrfirraJrr,rcb Bo Bce cpoKlr Ha6nlo,4euns,. Pazr'uqfir MexAy onbrrHrrMr.I lI
KOHTpOIbHUUU OCO6sMrlr rro BeJrrrrrr4He COAepXaHr{s naJroqKosAepHbrx HefirpoQuJroB rr

MoHoIILIToB BblfiBfleHbr rrepe3 1, 3 u 7 cyrox, eosuuo$unoB - qepes 3 cyrox, 6racrHux
Qoprnr - qepe3 | u 3 cyrKrr Ha6nroAeHus. Taxxe cneAyer orMerrlTL, rrro Ha l-e u 3-u
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cyrKr4 orbrra rrporleHTHoe coAepxanr4e rarorrKosAepHbrx HefTpoQnnoB 6brno v 2-3 pasa
BbIIrIe, tIeM cerMeHTorAepHbrx ueftrpoSlrJroB. Ha I -e cyrKt4 KoJrnrrecrBeHHbre noKa3arerrl
3Trrx KJreroK y onLITHLrx u KoHTponbHrrx prr6 He orJrr{qzlJrvrcb, a B rrocne.qyrouue cpoKlr
KoJrr4lrecrBo cefMeHToflAepuhrx uefirpo$uroe y onbrrHbrx oco6efi [peBbruano
coAepxaHr4 e rr zuloqKo.rrAepHbrx y KoHTponbHbrx.

B refirorpauuax nepu$eprE.recroft KpoBr{ prr6 [ocJre rpaHcrroprr{poBKr.r

ocHoBHbre r,r3MeueHr,rr saQnrccupoBaHbr B Teqenr.re nepnofi HeAenr4: nurrr$o- pr

9o3r,rHorreHr4.rr, MoHorIV'to- 14 neftrpoQuJrr4fl rr yMenbrxeHrie Kor[rrecrsa 6racrnrrx Qoprr,r
KreroK (ra6r. 2). B KoHrIe cpoKa ua6ruoAeHn.s AocroBepHbre pasnurilrfl MexAy
Kor[qecrBeHHbIMlI xapaKTeprzcrr4KaMr,r refiroqzroe s refirorpauvax cpaBHrrBaeMbrx

lpyn[I yxe orcyrcTBoBuurr4.

Ananras iloKinarens EACK cBr,rAereJrbcrByer, rrro r4ccne.qyeMrre pu6rr Ha

TpancnoprlrpoBKy r{ BBeAeHrIe ropMoua pearr,rpoBuurr.r HeoAHo3HarIHo (ra6n. 3). Ha
nepBbrx gTafiax onbrra AeKcaMera3on-Qoc$ar [pr.rBoAr{Jr K floBbrrrreHrro ypoBHr EACK
B opraur43Me crepns4n. ,{ocroBepHoe yBenlrrreHr4e rroKa3arent Ao 36oh no cpaBHeHI{Io

c 29o/o B KOHTpOne OTMerreHO irepe3 Tpoe cyroK rrocJre BBeAeHr4f fopMoHa. OAnaxo
r{epe3 7 cyr. v B nocneAy}oque cpoKr,r na6moreuun Berrur{r4Hbr EACK pe3Ko

cHrrxaJrr.rcr lo 1,3-1,8%0.

Ta6luqa 3. Ypoeeur EACK crepnrAr{ rocne rpaHcrroprr4poBKn H ropMoHaJrbHofo zozaeitcrsut,%o.
Table 3. Level the BASCK of a sterlet after transportation and hormonal influence, oZ.

,{ara or6opa npo6 T PAHCIIOPTI,IDOBKA fopvon
Konrpom Ao onbrra 29,0+1,04 29,0*1.04

tlepes I cyr. 28,8+1,28 33,0+0,44*
9eper 3 cyr. 27.2+1.01 36,0+0,89*
9epes 7 cyr. 16.2+2,69* 1,8+ 1,20*
r{epe: 14 cvr. 12.0*1.22* 1,3+1,25*
tlepe:21 cyr. 8,5+1,25* 1,3+t,25*

flocre [epeBo3Kr{ EACK cur4xanacb orHocr4TeJrbHo KoHTpoJIbHbIX noKa3areneft:
rrepe3 HeAenro sa0urcuponaHo AocroBepHoe orJlrltlue or KoHTpoJIt, a va 2l cyr.
orMelleHbl caMbre Hr,I3Kr{e noKa3areJru. TenAenrlr4lr K cra6urusa\I'tl{ tloKzl3areleft ,4o

KoHrIa olbrra y crepntAu ne 6ruo.
VcraHoereHHbre r{3MeHeHr,r.s cBlrAerenbcrBy}or b rroAaBneHl{tr salqurHofi

Qynrquu cbrBoporKlr KpoBr.r. 3ro cxopee Bcero cBr3aHo c reM, qro crpeccoBa;l peaKIIItt
y prt6, rar r{ y BLIcIIIHx rro3BouorrHblx, conpoBoxAaercr aKTr,rBarlI4efi cfinresa fopMoHa
crpecca - Koprlr3oJra, rroAaBrqroulero Qynrqrarz ryMopanbuoro r{ KJrerorlHoro 3BeHa

uuvyHHofi cr4creMbl.

3AKIIOIIEIilM,
Tarurvr o6pasovr, creplqAb Ha BBeAeHHe arraJrofa Koprr{3ona u nepeBo3Ky

pearupyer r.r3MeHeHpreM r,rMMyHHoro craryca. MeH.srcrc.s Korl4rrecrBeHHble

xapaKTepHcrr.rKr.r refrroqvros: !rr4cJro arpaHynoULIToB cHI{xaerct, rpaHynoIII4ToB

Bo3pacraer. llorasarenra refirorpauu pu6 trocne rpaHc[oprl4poBKl{ K KoHIIy

na6moAeuzg Bo3Bparqarrr{cb K KoHTpoJrbHbrM, a nocne I{HbeKIII{a ropMoHa Ha

nporflxeHulr onbrra ocraBaJrr4cs neo6parr,rMbrMr4. fIoA srusHLIeM TpaHcrloprHoro crpecca
noAaBJrrercr aKTHBHocrb Hecnequ$uqecKr{x Qarropon ryMopanbHoro IrMMyHIrrera:

cHrDraercr Qynr<qnx aHTr4MnKpo6nux csoftcrs cLIBoporKI4 KpoBI{. llpoqeccrr,
npoucxoAflrrlr{e B r.ruuyHHoft cr4creMe [pr4 r.rccneAyeMblx crpeccoBblx eosAeficrr'Ltsx)
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orpaxalor piBBIarI4e o6qero aAarrrarluoHHofo cprHApoMa uo Celre (Celre, 1960): na
lepBbrx 3Tanax prt6u pearl{pyror gecra6utusarJueia crpyrcrypHo-SynrquoHarrbHoro
cocroqHl,u, 3areM Hacryrlaer rlepr4oA cra6zrlrsaqr4t\ a Ha [ocneAHeM gTarre fipolrcxoAr,rr
lu6o npoqecc BoccraHoBJleHprr r,rMrvryr{Horo craryca, nu6o ero Heo6par}rMoe HapyrxeHlre.
LlnrencusHocrb LI HanpaBneHHocrb flpoilcxoAtlql{x B rEtvruyuuofi crlcreMe fisl,reueH[fi
orpeAensercfl BpeMeHeM H npupo4oft crpecc-QaKropa.
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INFLUENCE OF HORMONAL AND TRANSPORT STRESSES

oNCELLULARANDHUMORALFACTORSoFIMMUNITY
OF STERLET ACIPENSER RUTHENAS
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Results of the comparative analysis of indicators cellular and humoral

immunity under the influence of a dexamethasone-phosphate and

transportation hormone are resulted' It is shown, that at a sterlet at investigated

influences the immune status changes. Intensity and an orientation of changes

occurring in immune system is defined by time and the stress-factor nature'
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