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OBobiens! pesynsTATH HCCHCIOBANRA BIMAHAA TPAHCTIOPTHPOBRKH HA

MophORYHKIHOHATEHOE COCTORHHE NEYCHH, NOYEK M CCACIEHKH Kaplia

Cyprinus carpio. PeGsl Ha TPANCOOPTHEHA CTpeCe pearHpoBai

HIMECHEHHEM COMATHYECKHX HWAAEKCOB HMMYHOKOMIIETCHTHRIX OPraROs,
axTHBEALHell NEPEKMCHOTD OKMCAEHRS numuos. [lokasana 3aBHCHMOCTL

MCCAEMYeMEIX TIPHIHAKDB 0T ocobeHHoCTER CTPVETYPHO-DYHKITHOHATLHOH
OPIARHIALMH OPraHOB H BPEMEHM, IPOMIE/IIEro Nocie TRARCIOPTHPOBKH.

BBEJIEHHE

KaK B CCTCCTBEHHEIX, TAK W B HCKYCCTBEHHBIX YCAOBHAX OOHTaHHA Pl
HEOQHOKPATHO NOABEPraloTed BOIEHCTBHI0 PAITHYHEX 00 MPHPOAE H
NPOHCKORACHHIO CTPECCHPYIOMHX (aKTOpoB: pHINMECKHK, XHMHYECKHX,
GHONDIHHECKIX, MAPAIHTAPHBIX, HEPCCTOBLIX, TPAHCTIOPTHLLX, TEXHOMOIHHECKHX (npw
HHAYCTPHATEHEIX criocobax BLIPAIITHBAHHA ), TEXHOTEHHBIX M T.11. (TlykeaneHko, | 983;
Kaurynus u ap., 1999; Pickering, 1981).

Oamoli #3 BaKHEIX TEXHONOTHYECKHX Onepauuit B NpyLOBOM pLIGHOM
x03aficTRE ABAAETCA TPAHCNOPTHPOBKa (Mepeso3ka) puib. TpaHcnopTHpPOBKA
OKaIMBAET CTPECCHpYIOUce Bo3medcTBHe Wa pEll, BHILBAE NOBHIICHHE
KOHIEHTPALHH TITIOKOKOPTHKOM/HLIX NOPMOHOB (Barton et al., 1980)), rmoxo3s
(Wardle, 1972), npHBOMS K CABHTY MEMETOA0MMUCCKHX NApaMETpOR (Fletcher, 1975),
auchanancy Boamo-conesoro ofmexa (MapTeMbAHOB, 1983), cCHHMCHHID
HMMYHHTETA K [TAPasHTaM, BhILBAIOLIIHM HHEKIHOHHEIE M HIBA3HOHHKE GoneIHy
(Beneseiiep u ap., 1981; Bayap n ap., 1984, Schaperclaus, 1979).

B page pafor GuI0 NOKA3AHO HETATHBHOC Bo3eACTEHE NCPECBOIKH HA
hrsHONOro-GHOXMMHYECKOE COCTORHHE piif. OHAKO B THTEPATYPE NPAKTHICCKH
OTCYTCTRYIOT JAHHEIE O XaPAKTEPe HIMCHEHHA MOPGOGHIHOTOTHHECKOTD COCTORHHA
HMMYHOKOMTIETEHTHEIX OPTaHOB ITPH TPAHCMOPTHOM CTPECCE. Mexcay TEM HIBECTHO,
YTO ¥ CTPECCHPOBAHHEIX PRIb, MOABEPrHYTHIX go3geficTeun HeGnaronpHATHEIX
paxtopos, HalmOQAETCA CHIDKEHHE COMATHHECKHX HHACKCOR M HIMEHCHHA
CTPYKTYPHO-(YHKIMOHATBHRIX XAPAKTCPHCTHE OPraHos MMMYHHTETA — MOYCK, NE9CHH
i ceneserxn (CTenanoga u ap., 1998; Kaurynun n op., 1999, Mugpaxos 1 ap., 2001;
BanaGanosa u ap., 2003).
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MHEKPAKOB B.F w ap.

Hayuenne 3Toro BONPOCa NPeACTABANETCA BECEMA BAKHBIM /UTA BLIACHCHHA
MEXAHFIME NOBPEHIAKLIIE N TPAHCNOPTHOTD BO3NCHCTBHA B HMMYHOKDMIIETEHTHBIX
oprafax pub. 3T0 BaAHO TAKKE NPH MONHTOPHHTE YCA0BHE Cpeibl 0GHTAHHA prid,
AHATHIE TEMNOB POCTA M PAIBHTHA W NpH paspaboTke NpodHIAKTHYECKHX H
03A0POBHTETLHEIX MEPONPHATHH no Oopebe ¢ MOCHEACTBHAMH BIMAHMA CTpECC-
daKTopoB Ha HMMYHHBIH CTATYC H COCTORHHE 3A0POBEA PRID,

Llensio patoTs GeU0 ONpeaeneHHe XapaKTEpa RITAXHHA TPRHCTIOPTHOMD CTPEcea
Ha MOPHOGHIHONOTHYECKDE COCTOAHKE PAAUTHYHBIX 110 CTPYKTYPHO-(YHKLMOHATBHOH
OpraHH3alHH HMMYHOKOMITETEHTHRIX OPraHos ([04EK, CENEIEHKH H NMEYCHH | kapna
Cyprinus carpio, BHTOTHAKLHX PAIHOOGPAIHBIE HMMYHOIOPHHECKHE (Y HKLHN.

MATEPHAJT H METOIHKA

BHAHHE TPAHCIOPTHPOBKH HIyHAMH Ha 60 npyxneTkax kapna Cyprinus carpio
cpennei Maccoil 200-250 1 Priff nepesosHIN B IIACTHROBLIX BaHHAX (00beMon | M)
g Tevenue 10 4acop W3 TennosoaHoro pribosommoro xoasicTea OAQ PTO «/lnanan
nocenka Kaayit Bonoroackoi ofnacTa oo 3xcnepuMenTansHo# 6ass «Cynoras HBBB
wm. HLJL Mamassma PAH. TTocne TpaRcnopTHPOBRKH KAPTIOR COMCPAEITH B PHHYIHTENLH0
AIPHPYEMBIX AKBAPHYMaX NpH Temnepatype sosl 18-20 °C, Orfop npob nposo s
uepes 1,3, 7, 14 1 21 cyT. ¢ MOMEHTA HAYANA NEPEBO3KH PHID.

Heenenosanmem ocobeil kapnos NoIBepraTH NOTHOMY OHONOrHYeCKOMY

ananuyy. MophodyHKUHOHATEHOE COCTORAHE HMMYHOKOMITETEHTHBIX OPraHoB
OUCHHBANH NO COMATHYECKHM WHIEKCAM MOYEK, CENEICHKH H MEYeHH, No

HHTEHCHEHOCTH NEPEKUCAOTD oknenern mHmeaos (TTOJT) 1 obmed (nemerpansHoi)
AHTHOKHCTHTEMLHOH akTHBHOCTH (OAA).

MHaeke paccMThIBATH 110 MPOUEHTHOMY OTHOLIEHHIO HCCIIETYEMOT0 OpraHa K
macce prifei no dopmyne: X = A/B x 100, rae X — unnexc oprana, %; 4 — macca
oprana, r, B — Macca puisL T,

[lepekHCHOE OKHCIEHHE THITHIOE HIYYAITH B FOMOTEHATAEX TKAHCH MEYEHH,
TYTIOBHIHER NO4EK H cenesekn. JIHIIb! H3 TRAHEH IKCTPArHPOBATH OOUIETPHHATHIM
setonom o Gomgy (Folch et al,, 1957), 00 uurencusnocTs [TOJ] B TRaHAX CYIHTH
10 HAKDILTEHMIO MANOHOBOTD JHaTkaernaa (MLA) — 04HOTO H3 KOHETHBIX TPOTYKTOB
nepexkncHoro oxucnenus. Kounuentpammo MJIA onpenensaid Ha OCHOBE yHETa
KONIHYECTBA MPOAYVETOR MEPEKHCHOID OKHCTEHHA THITHAOB, PEArHPYIOMAX C
THOGAPGHTYPOBOH KHCIOTOH H AAUOMIHX C Hell OKpAlIEHHBI KoMTIERS. HHTeHCHBHOC TS
OKPAIHBAHHA OLEHHBAIH CEKTPOPOTOMETPHYECKH MO HIMEHEHHIO MAKCHMYMA
normometna npu 532 us (Anapeesa u ap., 1988). Conepsanue MJIA sermcmanm ¢
yueTom kosdiprHenTa Monsproi JccTHEKH MIA (1,56 x 10° M ¢ ) n ssipasanm
B HMonax #a | r rkadd. Hexomso B ERBOTHEIX TKAHAX CONEPMAHHE MAIOHOBOTO
AMANLACTHAA Kpafime HesHauuTensHo, w 98% ero obpasyerca B mpouecce

EIHMOEHCTEIA THODApEHTYPOBOH KHCIOTE! NPH PaspylISHAH MHAPONEPEKHCEH
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HIMEHEHHE MOPOOGHIHONOTMHYECKHX NOKAIATENEH

munuaor. CogepkaHHe MPOAYETOR, PeardpyronHx ¢ THOGapOHTYPOBOH KHCOTORH,
RRrMCIH o dopmyne: X = Ex85,47, me X - conepaanye MpOIyKTOB, pearHpyIolhx
¢ THOGApOHTYPOBOH KHCTOTON, BHIPKEHHOE B KOMHYECTBE MATOHOBOID JHATEICTHIA
(MKMonn/); E — ONTHYECKAA INOTHOCTS MPH 535 HM,

06 obmed (HHTErpANLAON) AHTHOKHCTHTEILHOH AKTHBHOCTH CYIWAH N0
KHHETHKE OKMCIEHHS BoccTaHoBnenHoRt dopmu 2,6-mHxnopdenomHHI0(eR0Ma
KHCTIOPOAOM BOJMYXA B NMPHCYTCTRHH TKAHEBRIX IKCTPAKTOR N0 o0mENPHAATOMH
seTomKE, ormcanion CemenossiM # Apomen (1985). l'oMorenar nomywanmm nyTes
PACTHPAHHS TKAHEH HMMYHOKOMIIETERTHLIX OPratoB ¢ (hHIHONOTHYECKHM PACTBOPOM
8 coommomersn | 1. KOHCTARTY HHrHGHPOBAHHA OKHCAEHHA CyDCTPaTa, ARNAIUYICS
NoKAIaTENEM AHTHOKHCIHTEIBHOH AKTHEHOCTH OPraHa, OlpeneniiH OTHOCHTCILHD
wonTpons no opmyne: K =K_ - K_/C.me: K__ u K_, — KOHCTAHTBI CROPOCTEH
OKHC/IEHHA CyDCTpaTa COOTBETCTREHHO B KOHTPO/IE H B OMBTE, (' = ROHIEHTPALHA
OHONOrHYECKDTD MATEPHANA B KIOBETE.

B kayecTBe KOHTPONA HCMOMBIOBA/IH HCCNEAYeMble NOKAIATEIH Kapnos,
MOMyYEHHBIE [0 HAYATA TPAHCNOPTHPOBKH.

PesyETATE HCCENOBAHMA NOABEPramH CTATHCTHYECKDH obpaboTke npH
OMONIM CTAMAAPTHOO makeTa nporpamm (Microsoft Office 98, npanokenne
Statistica) ¢ NOCAETYHOMEH OIEHKOH PASTHYHA C HCTIONB30BAHHEM /-TCCTA, p<0,05.

PE3Y/ILTATE H OBCYXIEHHE

AHATHI NOTYYEHHLIX PETYTTHTATOR MOKAAN, “T0 KA HA TPAHCTIOPTHAIR CTPECs
PEArHPORATH HIMEHEHHEM HCCTIEN0BAHHAIX NAPAMETROB (tabn. 1, 2). CoMaTHHecKHe
HHACKC bl TIOYEK, CEMSIEHKH H NEYEHH M0 BIHAHHEM TPAHCNOPTHPOBKH OTIIHYANHCS
paIMaxoM H AMIUTHTY0H H3MCHYHBOCTH (tabn. 1). JlnHAMEKE HIMEHEHHH
KOYECTBCHHBIX TIOKA3ATENEH COMaTHYECKHX HHACKCOB ¥ PAIHBIX HCCNCAOBAHHRIX
OPrHOB HMEN4 PAIHOE HANPABNEHHE. YCTAHOBIEHHRIE 0CODEHHOCTH HIMEHEHHH
OTHOCHTEMRHON MACCEI MOYMEK, CENEIEHKH H NEYEHH Kapna OTPaEaioT PaiTHHE HX
CTPYRTYPHO- (i HKIMOHATEHOH OPTAHH3ALHH H COICPHAAHNE B TRARAX HCCC0RAMHLE
OPTAHOB TOPMOHYYBCTBHTENBHBIX KNETOK, OTBETCTBEHHEIX 33 NMOAACPHANHE
HMMYHHOTD roMeocTasa (Muxpakos | Ip., 2006),

CoMaTHYeCKHE HHOLKCH MOYMEK, OCHOBHAA MACCA KOTOPBIX COCTOMT H3
AHM(pOMHETOHAHOA TKAHH, BHOONHAOMEH HMMYHONOTHWECKHE H
remonodTHYeckHe Gynkuus y pwb (Msanosa, 1983, Muxpakos, 1991;
FanakrHoros, 1995; Konapatsesa u ap., 2001; Muxpakos 1 ap., 2001; Zapata et
al., 1996), B MEPBYIO HEENIO NOC/E TPARCIOPTHPOBKH H3MEHATHCL B CTOPOHY
cHmkennd (ot 0,73+0,03 ao 0,59+0,07), Torna kak B MOCHCAYIMIHC CPOKH
nabmonenna - nossimenna (1o 0,8420,06) (radn. 1).
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MHEKPAKOB BP u ap.

Tabauua 1, HHacke HMMyHOROMICTEHTHIX OPTAHOE KAPNA NOCe TPAKCHOpTHPOosKH, (V6),
Table 1. Index immunocompetent organs of a common carp after transportation, %.

Cpoxat orGops npod ﬁw}: Eu.rman:u: [Teyess
FolTpos _0,7340,03 0,220,015 2, 9040, 12
Hepes | oy 0,7 320,04 0, 280,01 2 AR 3T
Yepes I ocyTox 0,6120,01* 0,3840,03* 2, 180,24
Yepea 7 cyTox 0, 5540,07 0, 354003 1,50, 12
Uepes |4 cyToR 0,B3£0,03* 0,390, 06 I, 380,18
Yepes 21 cyTen 00,8440 D6* 0, 544+0,02* l,iﬁ'ﬂl}_lj-?_

Mpumesanne: 10ecs 1 B Tabmaue 2; * - paamwaus qocroseprs npn p(, 03
Mote: * - difference is sigmficant at p20,05.

Tabnanua 2. Cosepxanre masoxosoro auansgernga (MIIA) » obwedl anTHOKHCANTETRHOH
acrusnocT (OAA) B HMMyHOKOMOETEHTHMX opranax xaprma Cyprinus carpie L. nocne

TPEHCMIOPTHPOBEN,
Table 2. Concentrations of malomc dialdehyde (MDA) and total antioadant activity (TOA) i

common carp immunocompetent organs after transportation, %

Cpodci oTiipa Opsh, cyT. nocse . OAR
s b s o bl R L
Mepes BaianoM onLTa 19,5040,24 39.0
1 19 8040,22 38,0
3 16,1640, 28 188
7 18,3840 60 39.3
14 19,0220,30 34,34
21 {8 S 15 PR
e
[lepes Ha4anoM ONkLTS 11,020, 40 334
1 11,5044 34,3
1 00,8240, 20 32,2%
7 | Ok}, 33 30
14 |1, 4840039 34 8%
21 11,540,25 LR
CAMtIcHEA
[Mepen Aaqanom Okl 5,390,232 18,5
I 6, 0240 4 * 17,2
e 6,00 04 I6,2*
7 G 04001 16, 4=
14 6, 0240 ® [6,3*
21 E-Ignitﬂ.ﬂl' 16, 1"

Harrpasnenme HIMEHEHHA COMATHHECKHX HHACKCOB CENIEICHKH, OTIHYANOCH 0T
TAKOBLIX oMer | nesern, OCHOBHAR MACCA CEME3EHKH PhiD COCTOMT H3 KPACHOH MyTIbilbL
4 HMERIANCH DENan My/IBIa, BEIOTHAOMAN (yHKIMIo THM(pON0I3a, HEI0CTATONHO
PAIBHTA M PACTIONOAEHA B BHAE OTIETBHBIX AH(QyIHBIX CROMIEHHH (JaboTkmna,
Mukparos, 1996, Muxpsxos u 0p., 2001; Zapata et al., 1996). CeneseHka B 0TBET HA
TPAHCMIOPTHPOBKY, B OTHYHE 0T APYTHX OPraHoB, peardpoBaia yBeTHHCHHEM CBOCH
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HIMEHEHHME MOPOODIEHOMOMYECKHX NOKAIATENER

oTHocHTesHOH Maces, MaBecTHO, 4TO cenesenka o ocobeHHOCTAM CTPYKTYpHOH
OprAH3AIAN H XAPAKTEPY BRINOIHAEMOH dryHIKIIHM HANOMMHAET KOCTHBIH MOSE BHICILIFX
nossoHouHEK. COMIACHD COBPEMEHHLM NMPEICTABNCHHAM, OCHOBHOH v uKiHed
NAHHOTD OpraHa ABJISETCH IPHTPO- M TPOMBONOD3, 3aTEM — nuMQOIoa3, TONRA Kak
noyex — muMdo- 1 Muenonoss (Meanosa, 1983, Jaborkuna, Mukpakos, 1996;
Konapatbena u ap., 2001; Muxpakos w 1p., 2001; Zapata et al., 1996). Hesanncumo
OT ¢pOKa BIATHA TPOGH! OTHOCHTETBHAR MACCA CLNIEICHKH Y ONBITHRIX prafi Gbina BRILE,
Mo CpABHEHHIO ¢ KOHTpojiem. B Konlle cpoka HaGmIOICHHA CILICHOCOMABTHHECKHHA
HHIEKC K2PIIOR, M0C/E TPAHCNIOPTHPOBKH NPEBLILIAN IHACHHE KOHTPO/TLHBIX prif Bonee
qemM B 2 pasa.

PegynETaTsl AHATHIA IHHAMUKH HIMEHEHHA reNaToCoOMATHHECKHX HHACKCOR
KAPITa HE MOIBOTHAIKN YCTAHOBHTS CYLIECTBCHHRIX pasTHaHi MeR Ty JAHHEIMHE ONBITHEX
W KOWTPONBHEIX puib. KonnuecTBeHHEIC XaPAKTEPHCTHKH HHICKCOR MEUCHH,
OCHOBHEIMA GYHKIHAMH KOTOPOR CUMTRIOTCA: ACTOKCHEALIHA, HeHTpaTHIALNA,
PAIPYLICHHE HyACPOIHEIX TEM, ATHMHHALMA HX H3 OPTAHIEMA H CHHTES ocTpoasHoTe
fenka — C-peaxTuenoro Genxka (Muxpaxos, 1991; Mukpakos # ap., 2001), nocne
TPAHCTIOPTHPOBKH, NOCTENEHHO NAJIATH.

Mccie/ Ty eMbie Oprankl Ha BO3ASHCTEHE TPAHCHIOPTHOO CTPECCA OTBCHLIH HE
TONEKD XAPAKTEPOM H3MEHEHHS HX OTHOCHTENIEHOH MACCHL, HO H HHTERCHEHOCTRID
[POMCXOAAUIHY B HHX MPOLECCOB MEPEKHCHOTO OKHCICHHA JTHITHACE H obwed
AHTHOKHCIHTENBHOM axTHBHOCTRIO (Tabi. 2). ¥ puif noce TpasCcnopTHPORKH YPOBCHE
CONEPHEHHA MOHEUHEIX MPOTYKTOB NEPEOKHCIEHHR THITH/IOB B THAHAX MOMEK CHIRAICA,
4 B CeNeitHKe NOBLILAICA N0 CPABHEHHIO ¢ JAHHBIMK, NOTYUCHHEIMH 10 HaqaTa
nepepoiki (Tabn. 2). B neveHH noKasaTenH MJIA NpaKTHYECKH He OTIHHATHCE OT
kouTpons (Tafin, 2). YCTaHOBIEHHEIC 3AKOHOMCPHOCTH HAKOILICHINA MJIA B
HECAEAYEMBIX OpraHax i o0HapyKeHHbIE PAAIHYHA N0 CONCPXAHMIO npaogykros [1OJ]
CBUISTENLCTEYIOT O PATHOM YPOBHE COACPHAHMA CTPYKTYP, HHIYIUHPYIOMIHX
ceofognopagukansHee npotieccy i [TOJL

HMameHenne nepekrceobpalobaTenbHAX NPOLICCCOR B HMMYHOKOMIETEHTHRIX
oprafax y ONETHEX peG, XapakTepH3YIOUIEe HAPYIICHHE OKHCAHTENBHO-
BOCCTAHOBHTENBHOMD BanaHca, OTPAKANOCE HA NMOKAIATCIAX OAA (tabn. 2). B
meciaenoBaniKx opramax noxasarenn OAA, MOKA3ILIBAIOUIKE COACPKAHAE
AHTHOKCHIAHTOB, HiMEHATHCH NO-pasnoMy. B noukax u CEAEICHKE ONBITHRIX prif
COfepKANIE AHTHOKCHIAHTOB CHIDKANOCE 110 CPABHEHHIO € koHTpONEM. JlocToBEpHBIC
pasnuyna nokasarenell OAA Y pul mocne TPAHCTIOPTHPORKH 3 (HKCHPOBAHK B
cesleleHKe HAuMHAR ¢ 3 YT, @ B moukax — ¢ 14 cyT. HaGmioncHus. B nevenn
MeCAeyeMBli NoKa3aTens J0CTOBCPHO CHHAKANCA HA 3 CYT W YBEIIHYHBAICA Heped

[BE el NOCNE TPAHCTIOPTHPOBKH.
CHieHne WHTEMPAILHOTD NOKa3aTent AHTHOKHCIHTE/IBHOH AKTHBHOCTH Y
OBITHBIX PEIG CBHAETENBCTEYET of AATTHEHOM YBEIHGCHHH COACPRAHNA BCILCCTS,
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MHKPAKOB B.P. # ap.

—

ofinanaoumx cBoHCTBAME AHTHOKCHIAHTOR, B TKAHAX W OPraHHIME PRID B LIET0M H O
MPOTEKAHKH B OPrAHKIME CTPECCHPOBAHHEIX KAPNOB NPOLIECCOB BOCCTAHORNEHAR
HaPYWEHHOr0 PaBHOBECHA B CHCTEME MEPEKHCHOE OKHCACHHE JNHMUI0B —
AHTHOKCHIAHTHAS 3ALIHTA, BOIHHKILETO NPH TPAHCTIOPTHPOBKE.

JAKITHOYEHHE

M3 marepuanos wecteosaHuil cAeayeT, 4T0 TPAHCIOPTHPOBKA B OPralinive
PhIf BRITBIBAET HIMEHEHHE COMATHYCCKHX HHACKCOB HMMYHOROMITETEHTHRX OPraHOB
M MPOLECCOR NEPEKHCHOND OKHCTEHHA THITAT0B. HMMYHOKOMIIETEHTHBIE TKAHH H
OpPraHsl Ha TPAHCIOPTHPOBKY PEArHPYIOT HHBOMOUHEH, HIMEHCHHEM COIEEAHHA
AHTHOKCHIAHTOB H HAKOTUIEHHEM NMPOAYKTOR NEPEKHCHOND OKHCIEHHA THITHAOR, 4TO
REASETCA NPHYHHONH HAPYLIEHH HMMYHHOTO MOMEOCTA3A H CHHAEHHA A/1aITTHEHBIX

YHKLH K NATOMEHHAIM OPTAHHIMAM.

Pabora sunonnena npu nogaepakxe Poccrfickoro donaa gyHaaMeHTATBHBIX
uecnegosarui (npoext Ne(o-04-48812).
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CHANGE MORPHOPHIZIOLOGICAL PARAMETERS
IMMUNOCOMPETENT ORGANS OF CARP CYPRINUS CARPIO
AFTER TRANSPORTATION
© 2008 y. V.R. Mikrjakov, N.L Silkina, D.V. Mikrjakov
Papanin"'s Institute for biology of inland waters of the
Russian Academy of Science, Borok

Results of researches of influence of transportation on morphological and functional
condition of a liver, kidneys and spleens of carp Cyprimus carpio are generalized.
Fishes reacted to transport stress change of somatic indexes immunocompetent
organs, activation of lipid peroxidations. Dependence of investigated atiributes
on features of the structurally functional organization of organs and time which
has been last after transportation is shown.
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