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Hiyueno sausHME TPAHCNOPTHPOBKM HA COCTaB AEAKOUHTOB
nepinhepsecsoil kposn kapna Cyprinus carpio. Poibsl Ha TPAHCNIOPTHPOBKY
PearHpoBanH HIMEHEHHEM NPOUEHTHOrND COASPHMAHHA COCTAEA
nefikounToR. B nepesie JHH NOChe NEPEBOIKH B KPOBH KAPNIOR OTMESEHO
CHHAEHHE KOAHYECTBA JHMPOLUHTOE B YBEAHYEHHE IPAHYAOLHTOR NO
CPABHEHHID C KPOBBID PR N0 TPAHCTIOPTHPOBKH.

BBE/IEHHE

Oproit H3 BAEHLIX TEXHOTOTHYECKHX ONEPALHA B NPYAOEOM PHIOHOM
XO3MACTBE HBISETCH TPAHCHOPTHPOBKA (nepesoska) puid. TpancnopTHpoBka
OKA3LIBALT CTPECCHPYHMIIEE BD!,II_EEETBHE Ha ]:IE!E-. BRIGHIEAR MOBLIIICHHE
KOHUEHTPALHH MIOKOKOPTHKOHARLIX ropsoros ( Barton et al | 1980), rmokoas
(Wardle, 1972), npusoas k capury remaronormdeckux napamerpos (Fletcher,
1986), soauo-conepomy aucdanancy (Maprempanos, 1983), chumenuo
HMMYHHTETA K HHICKLIHOHHBIM H HHBA3HOHHBIM Donesnss (Benemeitep w ap., 1981,
bavap u ap., 1984; Schaperclaus, 1979),

Cocras neHKDUHTOR 0 BETHYHHLL OTPEFAIONIHE CONCPANNE OTIETEHBIX THIIOB
KIETOK B OHTOrEHEIE M TPpH BoaneficTeH Ha prib cTpecc-haKTopos CHITBHO MEHRIOTCA.
Pr0s! Ba H3MEHEHHE YCIOBMI Cpen 0DHTAHMA, BRISBAHHON 3ArPAIHEHHEM BOJIR
NOMIOTAHTAMM, HAPYIIEHHEM MA30BOr0, TEMNEPATYPHOTO PERHMA, HATEHCHHKALHER
MPOUECCOR PHIDOBOACTRA, TEXHOJOTHA HX BHIPALIHBAHMA H T.1, PEATHPYIOT 1e- W
pecTabuam3aumeil KOTHIECTREHHEIX H KAYECTRCHHEBIX XAPAKTEPHCTHE NEHKOLHTOB
(Meanoea, 1983; Tonosuna, TpomOuuxwmit, 1989), Omuum w3 Takux daxropos,
BHIRIBAKMMY AHCGANaHT cOCTABA NEAKDIHTOR, CHIKEHHE HMMYHOPEAKTHEHOCTH |
NOABNEHHE IMHIOOTHH B PHIDOBOIHLIX X0IAHCTEAX, ABIAETCA TPAHCNOPTHPOBKA.
MoaToMy MCCAENOBAHHIO COCTABA NCHKOUMTOR B HACTONIIEE BPEMS YIENSETCH
OIPOMHOE BHEMaHHE TeM Gonee, 9T0 3T0 IAET UEHHYI0 HHPOPMALHIo 0f yenosHax
cpeanl OBHTAHKA, 0 XAPAKTEPE TEHEHHA NATONOTHHECKHX MPOLIECCOB, HHIYLMPYEMbIX
TOKCHKAHTAMH, NAPAIATAMH, HELOOPOKAYECTRCHHBIME KOPMAMM, NOCHEACTEHAX
MACCOBRIX OTPARNEHHH, IMHIOOTHR HHDEKIHMOHHBIX # HHBASHOHHLIX DONesHed 1 ap,

[lems nacrosmed paboTel COCTOANA B H3YMEHHH BIHAHHA TPAHCNOPTHPOBKH Ha
COCTAB NeAKOLMTOE Kapna Cyprinus carpio,
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MATEPHAN H METOIHEA

B/iMAHHE TPAHCTIOPTHPOBKH K3y ATH Ha 60 IBYXNETKAX KAPNA CPEIHER MAcCod
200-250 r Puif neperoIwmy B NAACTHKOBEIX BauHax ofbemom 1 M B Tesenne
10 yacoB W3 TenaosoIHONO prbosoaHoro xosakcTea OAQ PT® «/luanan nocenka
Kamyit Bonorogckoii o6nacta 1o skcnepumenTansHoi 6a3sl «Cynoran HBBB nu.
W1 Mananuna PAH. IMocne TpascnopTHPOBKH KAPNOB COASPIKATH B ITPHHYIHTENLHO
AIPHPYEMEIX AKBAPHYMAX NpH Temnepatype soaw 18-20 °C. Otbop npob kposn
nposormy yepes 1,3, 7 u 14 CyT. ¢ MOMEHTA HAMANA NEPEROIKH prit.

) BAMSHHH TPAHCTIOPTHPOBKH HA KIETKH HMMYHHOH CHCTEMBI PHIO CYZIHIH N0
AAHHLIM AHANH3A COCTABA NEHKOUMTOB, KOTOPHIA OMPENSNANN B MAIKAX KPOBH,
oipaieHHE no PosanosckoMy-Tum3a. Kposs nomy4ais #3 XBocToBOM el Maski
KPOBH (HKCHPOBATH THNOBKIM CITHPTOM H OKpamKeaH o Pomasosckomy-Tumsa. B
KAIOM MAIKE ONPEIC/IA/H OTHOCHTEBHOE KOHYECTBO THMboLHTOR, HeliTpodios,
303HHOQHN0E, MOHOITOR, Dasodinoe H DNACTHLIX KIETOK.

B kauecTRe KOHTPOMA HCNOMhIOBATH MOKATATETH NEHROUMTAPHOH (opMyb!
KPOBH KAPTIOB, TIOMTYMEHHBIE A0 HAYATA TPEHCNOPTHPORKH.

PesynbTaTel HCCNenoBanuil noasepraan ctaTHcTHieckoi obpaboTke npu
NOMOUIH cTanaapTHOro nakera nporpasu (Microsoft Office 98, npunoxenue
Statistica) ¢ NOCAETYIOmEH OUEHKOI pa3maii ¢ ucnonksosanneM t-recta, p=i,03.

PE3VIILTATBI W OBCYAIEHHE

CTpyKTYPHO HMMYHHAA CHCTCMA Phi0, KAK H Y HASEMHBIX I03BOHOMHLIX, COCTOHT
3 KIETOYHEIX H I'YMOPATBHEIX KOMIOHEHTOB, THM{OMHETOHAHOH TKAHH H OPTanoB
mimipo- 1 remonoasa (Fanaxruoros, 1995), K AMMYHOKOMITETEHTHRIM KIETKAM prib
MPMHATO OTHOCHTH BCE KNETKH JIHM(OHIHO-MAKPOQaranbHOH CHCTEMBI: IMMBOLMTH,
[NAIMOLATE, FPAHYAOLUNTEL, Maxpodark, IHIoTeTHOUMTEL KneTkn Kyniepa,
ccrecTenmbie kaanepst # 7.4, [lo xapaxtepy BHNOMHAEMOR WMH QYHKIHH 0HH
HEOIHOPOIHEL M MOJPAIIEIAOTC HA AHTHIEHPACTIOIHAIOLIHE, AHTHIEHPASPYILAIOMIHE,
AHTHTENOCHHTEIHPYIOLUIHE, KNETKH «naMATHy, HMMyHOROMINETEHTHEIE KIETIH TRKHKE
OCYIIECTRIAIT CHHTES MEIHATOPOB HMMYHHOIO OTBETA, IHTOKHHOB, HHTEPdeponi,
THIOIHME, THAOCOMATEHEIX JePMEHTOB H T.71. OCHOBHBIMM KNETKAMMH OPTAHHIMA PhiD,
ONPEIENAOIHMH PAGOTY HMMYHHOMH CHCTEMEI H CHRTEIHPYIOUIHMH DONLIIMHCTRO
HMMYHONOTHYECKHX KOMIOHEHTOB, B TOM “HC/E CREUH{HIECKIX AHTHTE, SRARIOTCH
NEFKOLATEL BO BCeM MHOTOOGPA3HH MX nomyay 1 cybnomynsumi. Jlefoums: peid
FPENCTABIEHB PAsHOOBPATHEIMH N0 CTPYKTYPE H (PYHKIHH KACTRKAMH. THM(OUMTIMH,
MOHOLMTANH, HefrTpodaamu, 303uHodram i Gasodmnamn. Paskoobpasue opu
KNETOK, COCTABMAIOMIMX OCHOBY AeHKOUHTAPHON GOPMYIEI HIH JeHKOIPAMMEL,
ONPENENAETCA BHAOBEIMH H IKOJIOTHYECKHMA ocobenHoCTAMH Prib (Heanosa, 1983,
Fonosana, TpomOwrei, 1989).
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Jlefrotsrsl prb, B OTAMMHE OT TAKDBLIX BEICIIHX MOIBOHOMHEX, B OCHOBHOM
MPEACTARNEHEL THM(IOLHMTAME, TOIMA KAK Y TETUIOKPOBHEIX - KIETKAMH HeHTpodiibHOIO
pana. Lewrrpamssoi iarypoil MMMYHHOH CHCTEMBI PbID, KAk H Y ITPE/IC TABHTEICH APy THX
KIACCOB NOIBOHOYHEX, Annserca aumbount. Jambouura pub no xapakrepy
primonHieMbiX GyHKUMiA, cogepmannio MeMOPAHHEIX HMMYHOTIOOYTHHOBEIX
PELEMTTOPOR, NPOAMEKHTETLHOCTH AH3HH H THCTOTEHESY ABINFOTCA METEPOreHHbIMH H
NOAPA3AeROTCA Ha Ase cyDnomynsiK. Yonosso wx obospadaior xak T- m B-
maMgpoumTsl (Mukpakos, 1991, Mukpakos | ap., 2001; Konaparsesa u ap., 2001;
Crenanosa, Mukpaxoe, 2002; Manning, Nakanishi, 1996). T-mmdousrma 8 opransame
PBid OCYMECTBARIOT PACMIOIHABAHME KCBOETON M «HYKOTON, YHACTEYIOT B Nepeaade
AHTHIEHA (HMMYHOTEHA) MakpodaraM, 00NATAIT LHTOTOKCHYEC KOH AKTHBHOCTBI) H
1.0, MecTrom obpajopania 3THX KMETOK SBARETCA THMYC, H OHM OTHOCATCA K
nonroxueymmy kretkam (Manning, Nakanishi, 1996). [Monynauma B-numdouwnros
BRINOMHACT PYHKIMIO CHHTE3a AHTHTEN W 00pasoBaHHA NPEINIECTBEHHHKOB
anTHTEnooOpasyiommx KieTok. OHH OTHOCATCA K KOPOTKOMKHBYLIMM KNCTKAM
(Mukpaxos, 1991). Baxuyio poas B peamHsanuy AMMYHONOrHYCCKHX gy HKIHH
BLINOMHAOT B APYTHE THITS IERKDLHTOR. MPAHyIOHTE H MOHOLHTEL O yHacTByIoT B
(hparoumMTo3e MHEPOOPTAHHIMOB, CHHTE3E IIHTOKHHOR, MEAHATOPOB, HecneundHiecan
pakTopos MMMYHHTETA: NH30UMMA, HHTEPhEPOHA, MEMOTHIMHA, XHTHHATE H T.A,
(Manning, Nakanishi, 1996; Secombes et al,, 1996). ¥ kapnoe wefiTpodmne
(PYHELHOHHPYIOT KAK KIETKH-KHIUIEPS], PAIPYIIAIOUIHE HHPHIMPOBAHNEIE BHPYCAMH
wneTkH, Hefmpodimns: nomomaioT sapaseHABE KIETHH NPH NEPBOM KOHTAKTE ¢ HEMH
WIH PAIPYIIAIOT MX Y TEM BEUIEIEHHS TOKCHMECKHX KHCIOPOAHLIX METADOIHTOR
(CYNEPOKCHANBIN PATHKAN, FTHAPONCPEKHCHBIR PAAHKAN, THAPOKCHIBHLIA pajpkan,
CHHITIETHEIH KHCIOPOL, NEPEKHCH BOJOPOIA, OKCH A30Ta H Ap. ). J03HHOQHIEHEE
IPAHYIOLMTE! 0ONATAKOT LIMTOTOKCHYECKHMH CBOHCTEAMM M BRIMONHAKT BAAHYH POITL
B 3aurdTe peid o1 napaskros (Vazzana etal,, 1998),

AHAMHS JAHHLIX COCTARA NEHKDUMTOR KAPIA NOSBOMMA YCTAHOBHTE BCC OCHOBHLIC
THITBI KACTOK, XAPAKTCPHBIC TR JAHHOTO BHIA Phi0 (HM(OLHTEL MOHOLMTEL I0MKD-
H CerMeHToAnepHLe Helmpodius, so3uHodrs, Gasodums v GnacTHse hopms).

[py wecneposatms nefrorpamm nepidepHUecrDi KPOBH KAPNOS, NOIBEPIHY ThIX
TPAHCNIOPTHPOBKE, N0 CPABHEHHIO C KOHTPOILHLIMM, HAMH OTMEMEHE PAVIHYMA B
COAEPHEAHMM THM(OIHTOR, NANOYKOAIEPHBN HEHTPOPHIOB H ONACTHLIX (HOPM KIETOK
(Tabn. ). Y onsrrasx peib sabmonany mmsonesmio, Helrrpod o W yMeHbIICHRE
KOTHHEeCTBA ONAcTHLIX GOopPM KICTOK M0 CPABHEHHID ¢ HHTAKTHBIMH 0CO0IMH,

JaMKCHPOBAHO YMEHEIIEHHE KOTHYECTBA THM(OLMTOR ¥ ONBITHLX KAPNOB
Mocne TPAHCHOPTHPOBKH NO CPABHEHHID ¢ KoHTponem Ha 15,3% vepes 1 cyr nna 7,2%
qeped 3 VT, IHAYMTENEHOE VBemraeHHe Ha | 5% conepiania HeATpogHIOR, OCHOBHOH
(pYHKLHETR KOTOPRIX ARTAETCA (PATOLITOS MEKPOOPTAHHIMOB, HAMH OTMEYEHD B KPOBH
KAPIIOB HA CIETYHOLLHA JEHE NOCHE nepepodkH. JocToREpHLE PALTHYHA B MPOLIEHTHOM

BOTIFOCE! PRIBONMOBCTEA tos B Ne2(30) 2007 211



MHEPAKOB B.P » ap.

COOTHOIIEHHH NANOYKOANEPHEIX HefTpodrnos v onbrrHex (14, 7%) # KOHTPONLHEX
(5,4%) pa0 oTMedens Tacke Ha 3 cyT. HabmoaeHnas. K KOHIY HEAeTH nokasaTenn

MPOLEHTHOID COACPIKAHKA THMDOLHTOR H HEATPOHIOE MEATY ONLITOM M KOHTPONEM
HMET HeDONBWOE PaiHYHE, YTO YKAILIBAET HA BOIBPALUEHHE K HOpPME H

CTabHIHIALIO CTPYKTYPHO-(VHKLHOHATBHOM COCTORHHA OPraHOB HMMYHONOD A,

Tabdauwus, Hivenesne koanecTsa NEAkDUHTOR KPORK KAPNA MOCKE TPAHCAOpTHpORKH, %5,
Table, Change of quantity of leukocytes of blood of a carp after transportation, %,

i
Mazores- | CerMeirtos
Bpess, Humpo- Moro- | agepime | anepuie | Dosmmo- | Baso- | Rracreme
T AT LT HefTpo HelTpo IILL i i
e e
Mepea
TRRECH]- .
A— 76,743 46 ‘ 274041 | 545184 | 154045 | 408053 | 132031 | 764076
Hepes 1 cyr | 60 424 38% I 284058 | 19.023,06% | 2 B0 46 | 508057 | 20400500 | 7,040,00
| Hepead oyr | 69.54561% | 224051 | 14,7£3,90* | 2.720,5] | 488093 [ 1 12024 | 50097
HYepes Toyr | 7895356 | 1,580,35 | 8,6+1,93 | 192036 | 122064 | 09037 | 50:085
| Yepes 14 oyr| 843£165 | 124020 | B 01,54 | 620,55 | | 40018 | 044018 | 3,140,60%

Mpumesanne: * - 10CTOBEPHD OTHOCHTENLHD KORTPOLE npu p0,05,
Note: * - difference is significant at p=0,03

Tarke 3aUKCHPOBAHO NOCTENEHHOE YMEHBIIEHHE COASRAHMA DNACTHBIX
fopy knetok. K koHUy cpoka HabMIONeHHA Y ONBITHRIX Phi0 KOAHMECTBO ITHX KNETOK
cHH3IHNOCH a0 3,1% no cpaeHenHio ¢ 7,6% y ocofeil, HocneaoBaHHMX 10

TPAHCIOPTHPOBKH,

JocToBEpHBIX pasnH4Hit MEAKTY NPOLEHTHLIM CONEPAKAHHEM APYTHX THIOB
KNETOK KPOBM MEHTY OITEITHEIMH H KOHTPOBHLIMH PLIGAMH HAMH He HADMOAANOCE,

H3 MATEPHANIOB HCCNEA0BAHMIA CNEAYET, YTO TPAHCIOPTHPOBKA BHIILIBAET
AECTAOHTH3ALMIO CTPYKTYPHOM OPrasu3aiiy cocTasa nedkoupton, HyywnHas cucrema
KAPIA HA TPAHCMOPTHPORKY PEATHPYET HIMEHCHHEM COCTARA NEAKDIMTOR, HabmyaeTes
numdonenna, nefiTpodinns u crickenue conepaanns Gnactun PopM KNETOK.
BLIIBAHHOE TPAHCIOPTHPOBKOH HIMEHEHHE NPOLEHTHOID COOTHOMEHHS NEHKOLHTOB
B KPOBH KapnmoB BeI3bIBAET CHHMCHHE QYHKUHH KIETOYHOTO MMMYHHTETA.
HalmamaesMbie HAMH TEHIEHIMH B ERROUATApHOH (OPMYTIE KPOBH TPAHCTIOPTHPVEMBIX
KAPMOE AHANOMHYHE! TAKOBEIM ¥ Phi0, MOABCPriTHXCA BOIIEHCTEHIO APYTHX CTPECe-
daxropos: ToxcHueckomy (Muxpaxos u ap., 2001), napasurapuomy (Tonosmusa,
TpomGrncei, 1989), ropmonanssosy (Muxpasos, 2004; Mukpasos, Mukpaxos, 2005)
M T CHIGKEHHE COACPRAHHA MHMGOUHTOR, CONPOBMRIAKIIEECE YBETHYEHHEM
HEHTPOPHIOE, YCTAHOBNEHHOE NMOCAE TPAHCHOPTHPORKH, CBHIETENLCTEYET 06
YPHETCHHH Mpoueccos MG epeHUMPOBKH CTBONOBEIX KPOBETBOPHBIX KIETOK B
CTOpPOHY NHMpOHAHOTO PRAA, OTBETCTBEHHBIX 34 PACTIOINABAHHE «CBOErOH H
(HYROTO», PEATHIAUHIO COEUM(HMCCKOTO HMMYHHOTO oTBETa M (opMuposanme
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BIAHAHHE TPAHCTIOPTHPOBKH HA COCTAB NEHKOLMTOB

AJANTHBHOIO HMMYHHTETA K NMAPAINTAM, BRIJBIBAIOUIHM 3apasHbie GONEIHM,
[MposcxogamEe B COCTABE NEHKOLHTOR HIMEHEHHA HOCHIIH ODPATHMEIH XapaKTep.

Pabota sumonxena npu nogaepxke Pocouiickoro donaa GyHaaMeHTATBHBIX

uccaenopanui (mpoekt No(6-04-48812).
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INFLUENCE OF TRANSPORTATION ONSTRUCTURE LEUKOCYTES
OF PERIPHERAL BLOOD CARP CYPRINUS CARPIO
© 2007 y. V.R. Mikrjakov, L.V, Balabanova, D.V. Mikrjakov
Papanin"'s Institute for biolagy of inland waters of the
Russian Academy of Science, Borok
Influence of transportation on structure leukocytes of peripheral blood carp
Cyprinus carpio is studied. Fishes reacted to transportation by change of
percentage of structure of leukocytes. In the first week of acclimatization after
transportation in blood of carps decrease in quantity lymphocytes and increase
granulocytes in comparison with blood of fishes before transportation is noted.
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