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2 BHUU wuppuraunuonsoro peidosoacrsa PAH)

Cenexyus HQ UMMYHHYIO YCIOUHUBOCHTs — OOHA UX 60IMOINCHOCMEN NOGbIUe IS e Kmug-
HOCHIU NPOU3B0OCMEA NPOOYKINOE HCUGOMHOZO NPOUCXOHCOCHUS, GKIIOUAS GbIPAUBAHUE DbIObI.
H3 umerowuxcs nopoo xapna mojivko 00HA — AH2ETUHCKAS — NPOULIA ONUMeNbHYI0 CeneKytio Ha
VCMOTHUBOCHIb K ONACHOMY 3a601eganuto pulb Kkpacuyxe. Llenv Hacmoaweil pabomvl 3aKI04ANACH
8 GLIAGNIEHUY PUIUOTIO2UYECKUX OCODEHHOCHIEN MONOOU SMOTl NOPOObL, CeNleKYUOHUPYEMOTl nO Npo-
OVKINUGHOM)Y POCHY, 2eMAMONIOSUYECKUM, YUMOXUMUYECKUM U OUOXUMUYECKUM NOKA3AMENAM 20Me-
ocmasa.

Vemanogneno, 4mo kpacHyxoycmoiiuugvle Kapnvl Xapakmepusviomes: 8biCOKUM YPOSHeM
0eIK0g020 U IHEPeMUUECKO20 0OMEHA, HEGLICOKUM COOEPHCAHUEM KAMUOHHO20 JIU30COMANbHO2O0
Oenka Hetimpoghuios u blcoxuM obecneyeHuem KUCTOPOO3AGUCUMBIMUY QAKMOPAMU UMMYHUMema,
suiagnaemvimy ¢ cnonmanmom HCT-mecme.

Koueegsie cnosa: cenekyud, Kapn, UMMYHHAA ycmozlqueocmza, KpacHyxa, cemamoiiocuve-
cKue, yumoxumudecKue, buoxumuYecKue noKazamenit.

N3BecTHO, 4TO HHTCHCUBHOE BHIPAIIUBAHKC U CEICKLMS )KUBOTHBIX IO MPOLYKTHB-
HBIM MPU3HAKAM MPHUBOAT K Ocaa0acHNI0 nMMyHUTETa. OCOOCHHO OCTPO BCTACT BOIPOC
MOBBIIICHUS IMMYHUTETA PhIO B YCIOBUAX PHIOOBOJIHBIX XO3SHCTB B CBI3H C TCXHOIOTH-
YECKUMH Harpy3kaMu (B YaCTHOCTH, VBEJIHYCHHEM IUIOTHOCTH MOCAIKH, MPHUMCHCHHEM
TEXHHKH), 3arpsA3HCHUEM BOJOCMOB PA3HOTO poja TOKCHKaHTaMu [2]. Metabonusm prid
KaK TOMKHIOTEPMHBIX JKUBOTHBIX HAXOAWUTCS B 3aBHCHMOCTH OT TEMIICPATYPBI CPEIbI
obutannsa. Kpome Toro, ruipoOHOHTEI 10 CPABHEHHIO ¢ HA3EMHBIMH JKUBOTHBIMH JEMOH-
CTPUPYIOT OOIBINYIO UYBCTBUTCIBHOCTD K BO3OYAUTEIIM HH(PECKIIMOHHBIX U HHBA3HOHHBIX
6onesnei. [TosTomy mopbimeHue 00MEH 1 cieugpHIeCKOH PE3UCTCHTHOCTH 0OBEKTOB aK-
BaKYNBTYPHI SBISIETCS AKTYAJIbHOM 3a4a4cil.

OxHUM K3 TOCTYITHBIX METOAOB TMOBBIIICHMS O0IICH U Ccieuu(pUICCKON Pe3UCTCHT-
HOCTH fBJIICTCS CENeKUUI 0ObEKTOB Pa3BEACHU HA UMMYHHYIO YCTOHYHBOCTh. KpacHy-
Xa Kaprna SBIIETCS ONAcHBIM 3a007CBaHUCM, HAHOCAIINM GONbIIOH yepd priOOBOAHBIM
xozstictBaM (puc. 1). K coxanenuro, cpeau mopox xapna ToIbK0 AHIEIHHCKAS TOTYICHA
MyTEM JUTUTCIBHOH CENEKIUH HA HUMMYHHYIO YCTOHUUBOCTE K KPACHYXE HA MPOBOKALMOH-
HoMm (one [4].

JTHONOTHS KPaCHYXa OCTAeTCs HeBBUICHCHHOU. BosOyaurens Oone3nu 1o HacTos-
mero BpeMeHH He uacHTudumposad. OOHU HCCIECAOBATENN CUUTAIOT, YTO KPACHYXY BbI-
3piBacT Aeromonas punctata — GaHanbHAA BOXHAS OAKTEPHS, BCTPECUAIOLIAACI B TPYHTE
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MOPOABI (Yemyiyaras U 3epKanbHas Cpynmel). B cOOTBETCTBUM ¢ MOPOIHON NPHUHAIICHK-
HOCTBIO ObLITH c(POPMHUPOBAHEI 4 OMBITHBIE FPYMITEI MOTOAU KapIa.

KpoBb a1 aHanu3za nonay4aniy 7 vivo METOAOM IMYyHKLUHH XBOCTOBOH BEHBI € COOIIO-
JCHHUEM TPABHI ACCTITHKH U aHTHCCTITHKHL.

YpoBeHb HMMYHHOM 3I0UTHI PHIO ONPEACISUTH ¢ MOMOLIBIO OOIICTIPHHATBIX METO-
JIOB. OLICHKH KIMHUYCCKOTO COCTOSHUS, aHAM3a KICTOYHOTO COCTaBA KPOBH, BKIFOUAS
HMMYHOKOMICTCHTHBIC KICTKH. DH3HONOr0-HMMYHOJIOTHYICCKAS OLICHKA PHIO HOpMHUPO-
BaJ1ach HA OCHOBE PE3YJIbTATOB [EMATOIOTHUCCKHUX, LIUTOIOT HICCKUX, HMMYHOIOTHYE CKUX
u OnoxuMu4eckux aHann3os. JlelikonurapHas dopmyna GopmupoBasack METOAOM Iud-
(hepeHIMATBHOTO MOACYCTA TCHKOLMTOB B OKpawmeHHbIX o [lanmenreiiMy maskax nepu-
(epuueckoii kpoBH. broxuMuye cknii aHAIN3 CEIBOPOTKY KPOBH MPOBOAMIH HA ABTOMATH-
ueckoMm Onmoxumuueckom anamuzarope Chem Well Awareness Technology ¢ ucnons3osa-
HueM peaktusos VITAL.

JlOnonMHUTETBPHO K TPAAULHOHHBIM METOAAM aBTOPaMH HUCIIONB30BAIMCEH crieruu-
YeCKUe (LUTOXUMHYCCKUE) METOABI OLICHKA UMMYHOJIOTHYCCKOH 3aIUTHI IO COCTOSHHIO
kucnoponHezapucuMbelx (KH3) u kucnopoazasucumerx (K3) dakropos Oakrepunma-
HocTH [3].

K KH3-cucteme GHOMIHOCTH HEHTPOPUIOB B MEPBYIO OYEPEAb OTHOCAT TPYIITY
CIICIU(UICCKUX KATHOHHBIX OCIKOB JHU30COM (haroiUToB MOA OOIUM HA3BAHUCM OeqieH-
cunvl. 3amutHeIA 3¢ dekT nedheHCHHOB MPOSBIACTCA B HECKONBKHUX HanpasineHusx. OHu
MOTYT MOBPEKIATH MEMOPAHBI MATOTCHHBIX MUKPOOOB (Hanpumep, TakuM 3ddextom 06-
nagaet karerncud (G) WK PacIleIuIITh NTUKONPOTCHAB! KICTOYHOH CTCHKH OakTepuii (Kak
B ClIydae ¢ nu3oiuMom). besok nakrodeppun 061aaactT 0CoObIM CBOMCTBOM: OH JIUIIACT
GakTepuu Jkele3a, KOTopoe HeoOXoauMOoro It ux nponudepanun. Kpome toro, aedencu-
HBI CIIOCOOHBI JIN3UPOBATE HEIKHU3HECTTOCOOHBIC MUKPOOHEIC TENa, YeM MPEAYIPEIKIAOT
TIOCJICACTBHS BO3MOXKHOW HHTOKCUKAIWH [1].

Ponp xarnoHHBIX OENKOB B POTHBOMUKPOOHON 3aIIUTE MOATBEPIKAACTCS TEM, UTO
JAKE B aHaOPOOHBIX VCIOBHAX, T.C. KOIJA B KJICTKAX HET BO3MOXKHOCTH 00pa30Barh ak-
TUBHBIC (POPMBI KHCIOPOA, HCUTPOQHIBI SITUMHHUAPYIOT SMUACPMATBHEINA CTAPHIOKOKK,
CHHCTHOHHYIO MANIOUKY, 3CICHSALIMA CTPENTOKOKK W Apyrue marorcHel. lokaszaHo, 4rto
aeheHCHHBI 00IaTa0T YHUBEPCAIPHONH aHTUMHUKPOOHOW aKTHBHOCTBIO, CBOMCTBAMU ME-
auaropoB BocnaneHusd. OHH MOBBIIAKOT MPOHULAEMOCTh CTCHKH KPOBEHOCHOTIO COCY/A,
BBICTYIIAIOT B PO CTUMYIATOpa (arorurosa, Moandurkaropa JeIXaTeIbHBIX H (HepMen-
TaTUBHBIX MPOLICCCOB B KICTKE. BRICKA3aHO MPEANONIOKESHUE O TPEX B3aUMOCBA3AHHBIX
MEXaHH3MaX BHCKIIETOYHOTO aHTUMHKPOOHOTO JCHCTBHS TH30COMHBIX KATHOHHBIX OCITKOB
HEHUTPO(QUIBHEIX IPAHYIOLUTOB B O4arax BOCIAJICHU:

1) npamoe anmumuxpobroe oeiicmeue;

2) noocomogka baxmepuii k Pazoyumosy;

3) cmumynayus acoyumapnoil u aHMUMUKPOOHOT axmueHocmy MakpoQaroB mpu
UX KOHTAKTE C KATHOHHBIMH OCTIKaAMH.

B marorcHese psaa 00me3HEH OTMEUAIOT M3MCHEHHUE (KAK MPABUJIO, VBCIMUCHHC)
AKTHBHOCTH JIN30COMAIIBHBIX KATHOHHBIX OCIIKOB MUKPOQaros, 0COOEHHO B pasrap HH)EK-
LIMOHHBIX 3300/ ICBaHMI OAKTCPHAIBHON U BUPYCHOH 3Troaoruu 11, 12].

Hedgpepmenmuvie xamuonnvie Oenxy B TH30COMAX HEHTPOQUIOB WIACHTHPHLHUPO-
Baau metoaoM M.I. llyGuua ¢ GpomdpeHOTOBRIM CHHUM TOCIC aBTOPCKON Momupura-
muu [10].

[To cTenenu daromuTapHOii aKTHBHOCTH HCCIIEAYEMBIC KIICTKH ACTIHINCH HA 4 rpyTI-
et (puc. 2):
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PYIOLIVIO CIOCOOHOCTh HEHUTPO(HIOB H ONPEeNeIUTh JOTI0 KIETOK, CIIOCOOHBIX (OpMU-
posats BHYTpH ceOst parocomy. [To Texauueckomy ucnomueHuro HCT-TrectT — TUnHYHBIH
THCTOXUMHYCCKHH MPHEM, HO B OTIMYKC OT OOJIBIIMHCTBA LUTOXHUMHUYCCKHUX PCaKIIUH
3[0ECh HCCICAYIOT XKHUBBIC KICTKH, KOTOPbIC (PUKCHUPYIOT JIUIIb MOCIEC HHKYOALMH C TUCTO-
XUMHYICCKHM HHIUKATOPOM PECIUPATOPHOTO B3PHIBA — HHUTPOCHHHM TETPA30IUCM. JTO
MOKET OBITh CJACTaHO 0¢3 AOMOAHUTEIbHON cTumysiimu (cnonranubii HCT-rect) wmu
MPH CTUMYIBIIUH HelTpodwos in vitro (maaymuposanssiii HCT-tecr) [6].

[To xonudecTBY OTIONKMBLICTOCSA B KIETKax Au(opmasaHa OLCHHBAIA HX AKTHUB-
HOCTB B YCJIOBHBIX ¢IUHHLAX H paccunTthiBaid MAH — nHaekc akrusauuy HEUTPOQHIIOB
o hopMyIie CPSAHETO MUTOXUMHICCKOTO Kod(hduinenra. OueHka (arorurapHoOi akTuB-
HOCTH HelTpodmios nmposoaunack no pesyasraram cionranHoro HCT-recra. [lpu stom
BBLACSUTA MHACKC akTuBauu Hewrpodunos cnontanusiii (MAH) u MAH unayimposan-
HBIU (TP CTUMYISALAH HEUTPO(PUIOB 3UMO3AHOM).

Axmuenvie opusr xkuciopoda B cnoHTaHHOM W uHayumposanHoM HCT-tecte
C HUTPOCHHHM TETPA30JIUEM OLICHUBAIN B COOTBETCTBHH CO CIICAYIOLIHM aTTOPUTMOM.

Omnpenensuck nokazarenu IMHAMUKH aktusaivn Hertpodunos (JAH) u dpyHkim-
OHaJIBHBIH pe3eps HerTpoduaos (PPH):

HAH=UAH unayuuposanssiii : MAH cionTaHHbBIH.

OPH=(MAH unnyunposannsiii — MAH cnonTanneiii) x 100%.

Craructuaeckas 00paboTKa Pe3yABTATOB OCYIIECTBIIIACH METOAOM BAPHAITMOHHOH
CTaTUCTHKH C HCTIONb30BaHKeM Kputepust CThIOOCHTA.

PesyabraThl HCC/IEA0BAHHIE H HX 00CYKIEHHE

B Tabnuue 1 mpeactaBieHbl Pe3ysbTaThl U3MCPCHHS PHIObI, KJICTOYHBIA COCTaB
Y 3HAYCHUS IUTOXUMHIUYESCKUX TOKA3aTeIcH EPBOTO roJa JKU3HH.

Ja Bcex rpymn xapakTepeH muM@oruTapHelii mpoduis: npeodbnajariiuM Kiac-
COM NICHKOLIUTOB B KPOBH PBIO SIBISIOTCS JTUMQOLUTEL, OIS KOTOPBIX cocTaBiseT 79-89%
OT 00IIero KomuuecTsa OenbIxX KIeToK kKposH. Kak ciaeayer u3 Tabnuipl, v roJOBUKOB aH-
TCJIMHCKUX KAPIOB B JICHKOLMTAPHON (hOPMYIIC MCHBINE HOPMOOIACTOB U 0a30(hHIbHBIX
SPUTPOLMTOB OT OOLIETO KOJIMYCCTBA PUTPOLIUTOB B cocrase KpoBH. IIpu 3Tom cymma
3PEJIBIX ¥ OTUXPOMATO(QHUITBHBIX SPUTPOLIUTOB Y AHTCITHHCKUX KapIIOB BBIIIEC U COCTABUIIA
89%. IT0 MO3BONACT CUUTATD, UTO V FOJAOBHKOB aHICIUHCKOW mopoasl anddepeHmranms
KPaCHBIX KIETOK B MPOLIECCE TEMOM033a MPOTCKACT AKTUBHEE, YEM Y PhIO U3 FOXKHBIX PETH-
oHoB. Jlomst GnacTHbIX GOPM 3PUTPOLIUTOB Y HUX AOCTATOYHO BbICOKA. OUCBHIHO, BECCH-
HSIS1 aKTHBALIKS SPUTPOIIO33a MOJIOJH AHTCITHHCKHUX KapPIIOB MPOUCXOAUT HECKOIBKO MO3KE,
4yeM y prid Apyrux nopon. OceHpro (Y ABYXJIECTKOB) SPUTPOIO33 TOPMO3HUTCS, UTO MPOCIIC-
JKUBACTCS IO CHHKCHUIO 3pUTPoOIacToB B kposu (tadn. 2). Coxep:kaHue HOpMOOIACTOB
V ABYXJICTKOB BCEX IPYI ObLIO MPUMEPHO HA OJHOM VPOBHE.

Hefitpoduinos B KpoBH rOZOBHKOB aHTEIWHCKHX KaproB OBLIO HECKONBKO MCHB-
mie, 4eM Yy Kapna BOJTOIPAACKUX MOPOX; V 3CPKATBHOHU IPYIIIB PA3NHYNS JOCTOBCPHEL.
VY ABYXJICTKOB MO JAHHOMY IMOKA3aTEII0 MOCTOBCPHBIC PA3IUYUM MEXKAY TPYMIIAMH HE
OTMCUCHBI.

B xpoBH ron0BHKOB 3epKaJbHOH TPYIIBl AHTCIHMHCKUX KaprioB HNPUCYTCTBYET HE-
00JIBIIOC KOTMICCTBO 0a30(hHI0B — BEPOSITHO, B KAYCCTBE 3AIUTHOTO MexaHuzma. MH-
TEPECHO, YTO OCCHBIO (y ABYXJCTKOB) 0a30(MIbl MOSBISIOTCS B JCHKOIPAMME BCEX H3-
VYaeMBIX TPYIIT PbIO, 2 Y ABYXJICTKOB KOXKHOTO 30HAITBHOTO THIIA B KPOBH UMCKOTCS 303U~
HO(WHIIBL.
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PasmepHo-Becosble, remartonorn4yeckue

U UUTOXMMUYeCKne nokasarenu roqoBuUKoB Kapna

Tabnuya

1

30H£):::||7? n AHFeJ‘IIV/IHCKaH Borxckas AHrenmHckasa
MokasaTenu (‘-IELIJyVNaTbIVI) Yelwyn4yataa pamMyaTan 3epKanbHaAa
a 6 B r
Macca, r 13,4+ 9 10,6 £ 72 16,9 + 9% 10,7 £+ 62
OnuHa Tena, cm 17,0+ 0,3 16,1+ 0,2° | 18,0+ 0,3%° 170+£0/4
AxkmusHocmb 3pumponoasa, %
lemouuToGnNacTsl, spuTpodnacThl 0,8+0,5 12+0,2 1,2+0,6 1,0+x04
HopmobnacTbl 36+09 26+0,3 44+0,7° 26+0,3
BasodunbHble 3pUTPOLUTI 7826 6,8+12 16,6 + 4,0° 7,2+0,9°
;ﬂﬁ'jﬁfi’;‘;‘f&ﬂ;’:gg‘pwaTo' 87,8+39 | 894+16 |778+48 | 892+11°
[lelixoyumapHas copmyna, %
MpomuenoynThl — — — 0,2+0,2
MuenouuTel 0,8+06 0405 — 0,4+04
MeTamunenouuTsl 22+0,7 22+20 1,4+07 32+13
ManodvkosgepHble HeRTpoUnbl 24+17 20+x14 38+18 0,605
CerMeHTOsIAEepHbIC 48+11 40+£20 74+09 52+14
Bcero HeiiTpodunos 72+10 6,0+21 M2+186 58+1,4°
B03uHOpUNLI — — — —
Basodunel — — — 0,2+02
MoHoUUTHI 26+0,8 58+04° 1,8+ 1,2° 3,2+0,7°
JTiumcpouuTsi 872+27 856+16 | 856+26 87,0+29
QazoyumapHas akmueHoOCMb
CLUK, eg. 1,77+0,09 | 1,44+0,08 |1,85+0,03°| 1,73+0,16
MAH cnoHTaHHbIR, efn. 0,15+ 0,03 0,27 £+0,04® |0,12+ 0,025 0,22+ 0,05
% aKTUBHOCTU Npu cnoHTaHHoM HCT 86+10 13,628 7,2+0,8° 1M15+1,1®8
WAH nHayunpoBaHHbId, el. 0,26 + 0,04 0,48 £+ 0,072 |0,29+ 0,025 0,28+ 0,06
% aKTUBHOCTU MpU UHAYLUPO- 13,0+£1,3 222+22% [ 146+ 1,4° 155+ 3,1
BaHHoM HCT
OAH, eg. 1,8+02 1,9+0,3 2,4+03 1,3+0,1%®
OPH, % 11,029 21,053 16,8 £2,0 6,3+2,7%

Hpumeanue. 3decb n ganee a, 6, B, 1 — pasnnynAa 4oCToBePHbI MeX4y COOTBETCTBYHOLMMU rpynnamMu

(n=10).
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OTHOCHUTENBHOE KOTHYECTBO MOHOILTUTOB B KPOBU MOJIOTH AHTCJTMHCKUX KAPIIOB BEC-
HOM VBEJIMYMBACTCA, & OCCHBIO CHIDKACTCS (B CPABHEHHHU C BOJNTOTPAICKUMH MOPOJAMH).
MOHOIIUTEI KPOBH SIBISIOTCS MPEALICCTBCHHUKAMH TKaHEBBIX Makpodaros. Oxu obnana-
10T (arouTo30M MO0 OTHOLICHHUIO K MATOTCHAM M MOBPEKICHHEIM KIETKaM COOCTBEHHOTO
opranuzma. [1osToMy HMX HNPUCYTCTBHE B KPOBH MOXKHO PaCCMATPHBATH KAK aJaNTaLMIO,
HAMPaBICHHYIO HA SIIMMHUHALIIEIO TIOBPEKICHHBIX B NIPOLIECCE 3UMHETO TOJIONAHMS 8 TUII0-
LUTOB, TCMIATOLUTOB, MHOLIUTOB M APYTUX KICTOK, VUACTBYIOIIUX B 00CCIICUCHIH CyOCTpa-
TaMH OHOXHMHYECKUX PEAKLUEH SHEPTETHUESCKOTO U IIACTHICCKOrO 0OMEHA.

Peayasrare! uroxuMudeckux ucciaeaosanuit moxkasanu, uto CLIK murorokcuuHOro
JU30COMATBHOTO KATHOHHOTO OENKa HEUTPOQHIOB KPOBH AHI'CITHHCKUX KapIOB HECKONBKO
menbine, ueM CLIK y npyrux pei0. [loareepaunack v 0OTMEUCHHA HAMH paHEe 3aKOHOMEP-
HOCTb: y 3epkaipHbIX Kapros nmokasaresas CLIK Beiine, uem CLIK Helitpoduios uernyiiva-
TBIX KapIOB.

OxHO3HAYHYIO OLECHKY STOMY SIBJICHHUIO MOKA JaTh HEb3d. B HayuHOU muteparype
3TOT BONPOC OTPAKEH HEAOCTATOYHO IIyOOKO, myOmukanuu exuHu4IHbl. Karnonnsie He-
(hepMEeHTHBIC GETIKH NPEACTABIAIOT cOOOH BEINECTBA, 33JA0NIHE OAKTCPULUIHYEO AKTHB-
HOCTh He()epPMEHTHOTO cBOlicTBa MuKpo(daromutam kposu. [loaTomy MexknoponHeie pas-
JVYHS B COACPKAHUN HE(DEPMEHTHBIX KATHOHHBIX OSIKOB B IM30COMAax HEUTPO(PUIOB MO-
I'YT OBITh OTPAKCHUEM FCHETHUYCCKUX PA3ITHYNH, 2 MOTYT OTPAXKaTh H HMMYHOIIOTHYE CKYIO
HANPSKCHHOCTH. BO BCSIKOM CiIyuae UCCICA0BAHUS KATHOHHBIX OCJIKOB HEHTPOGHUIIOB PHIO
CTCAYET MPOJOKUTD AT MPOSCHEHUS CUTYALUH.

Hccnenosanus mokasaiy, 4To akTHBHOCTb HeHTpodunos npu cniortanHoM HCT-Tec-
TC y AHTCITUHCKHUX KapIOB BBILIC, YEM Y APYTHX oaHOBO3pacTHhIX prid. MAH wnaynu-
POBaHHBIM U MPOLCHT AKTUBHOCTH HEUTPO(WIOB MPU 3TOM Y T'OJOBHUKOB AHTCIHHCKUX
YeIIyHYaThIX KapIoB ObLTN BHIIIE, YEM V OCTAIBHBIX ONBITHBIX PHIO TOU K€ BO3PACTHOU
KaTeropuu. Y rOIOBHKOB 3¢PKaIbHOU IPYIITEl AHTCTHMHCKUX KAPIOB OBLITH CaMble HA3KHC
nokaszareau JJAH u ®PH.

Jia Momoau aHreIHHCKHX KaprmoB XapakTepHa BbicOKas akTuBHOCTE ACT
(tabn. 3, 4). YV rooqoBHKOB YCIIVHYATOH TPYIIBI AHTCIUHCKOW MOPOABI OTMEUCHA HU3KAS
AKTHBHOCTb KPCATHHKHHA3EI, BO3BMOXKHO, CBA3aHAa C MMOCTOSHHOMN BBICOKOH (pH3NUIECKOH Ha-
IPY3KOH IPH MOUCKE MHIIH, T.€. 60IEe BEICOKOH «TPEHHUPOBAHHOCTHIO» H TOJICPAHTHOCTHIO
K (pusuucckuM Harpyskam. KpeaTuHkuHaza Katanu3upyeT ooparuMyto peakuuto Gocdo-
pHIIHpOBaHU KpeaTuHa ¢ oOpasoBaHueM KpeatuHdocdara, KOTOPBIH SBIICTCS PE3CpB-
HBIM MakpospruiaeckuM coequreHueM [5]. ConeprkaHue KpeaTHHHUHA B KPOBHU ABYXJICTOK
AHTCTUHCKUX KapmoB ObLIO HIDKE MO CPABHEHMIO C PHIOAMH APYTHX OMBITHBIX TPYIIIL.

UYemyiiuarsie U 3¢pKaIbHBIC KAPTBI OTTHYAIOTCS 110 JBUTATCIbHON aKTHBHOCTH. Yc-
IVHYaThIA Kap OTHOCHUTCS K «HATYIBHOMY» THITY, 4 36PKaIbHBIH — K «OTKOPMOYHOMY
[7]. Ilocne Haryna mpu HOATOTOBKE K 3MMOBKE AKTHBHOCTH KapIia CHIDKAacTCs. BecHOH BhI-
COKOC COZCPKAHME JAKTATa MPU OTHOCHTEIBHO OOBIIOM YPOBHE INTIOKO3BI B CHIBOPOTKE
KPOBH aHTCJINHCKUX CBUACTENBCTBYET O TOM, YTO B KOHLIE 3UMOBKH B META0ONIN3ME 3TOH
TPYIIIB PHIO BEJIMKA A0 aHA3POOHBIX MPOLIECCOB, THOO CKIAIBIBACTCI CHTYALHS, B KOTO-
poli pazBuBacTCs AC(PHIUT TaKTaTaCTHAPOTCHAHL.

[IpencraBuTeny aHreTUHCKONW MOPOABI BRIACTSUTUCH PSIOM HHTEPBEPHBIX MOKA3a-
TEJCH BKIIIOUASl AKTHBHOCTh KICTOYHBIX (epMEHTOB. Tak, MOCie 3UMOBKH y Kapra aHre-
JMHCKOH MOPOABI AKTHBHOCTH IIECTOUYHOH (ocdarasbl ObIa JOCTOBEPHO HIKE H COCTAB-
aana 12—-15 ex/a nporus 43-82 ex/n y prIb U3 maToit ppiGOBOIHON 30HEL. B TO ke Bpems
aktuBHOCTh ACT y rofoBHKOB U JBYXJICTOK ObLjIa CYIICCTBCHHO BHIIIC, YEM Y PHIO APYrHX
rpynm; 200-400 exa/n mpotus 70-130 ex/n. Paznuuaus mexkay rpynnaMu JOCTOBSPHBI IPU
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Tabnuya 2

PasmepHo-Becosble, rematornorn4yeckme u UUTOXMMNM4YeCKmne nokKasarenu

ABYXNEeTKOB Kapna

30H£):::||7? n AHFeJ‘IIV/IHCKaH Borxckaa AHrenmHckas
MokasaTenu (HELIJyI7I‘-IaTbII7I) Yelwlyn4yartaa pamMyaTas 3epKanbHaA
a 6 B r
Macca, Kkr 1,67 £ 0,03 0,65+0,03 | 1,55+0,02%° | 0,68 + 0,03%=
dnuHa Tena, cm 40,3+0,2 30,6 £ 0,52 39,0+ 0,3% 31,3+ 0,4%=
AxkmusHocmb apumpornossa, %
E_fL’I'O””TOEB”aCT"" spuTpobna- 1,1£0.2 0402 06+0,2 0,3+0,2°
HopmobnacTbl 37205 31206 39+05 43+£0,7
BasodunbHble SpUTPOLUTI 106+£1,2 8011 89+12 85+14
;ﬂﬁ'jﬁfi’;‘;‘f&ﬂ;’:gg‘pwaTo' 84,6+ 16 885+17 | 866+13 | 86921
JletikoyumapHas gpopmyna, %
[MpomuenoynThbl — — — —
MuenouuTel 0,3+02 0,2+02 0,3£0,2 0,4+02
MeTamuenouuTsl 1,704 26+0,2 20+x04 25+05
ManodvkosgepHble HeNTpoUnbI 3007 1,7+£0,7 16+03 22+06
CerMeHTosiiepHbIE 25+0,7 2,7+06 30+06 24+0/7
Bcero HeiiTpodunos 55+07 44+0,7 46+06 46+06
B031HOUNLI 0,17+01 — — —
Baszodunel 0,3+0.2 0,4+0.2 0,4+02 0,1+0,1
MoHouuTl 3405 22+04 3,9+0,4° 30+x04
JTiumcpouuThl 88,7+0,8 90,2+0,8 88,8+ 11 89,4+ 0,9
QaesoyumapHas akmueHoOCMb
CLUK, eg. 1,89+ 0,08 1,83+0,06 | 212%0,06%° | 1,83+0,07°
MAH cnoHTaHHbIR, en. 0,20+ 0,03 0,19+ 0,02 0,15+ 0,01 0,23+ 0,03
% aKTUBHOCTHU 86+13 90+08 6,6 +0,4° 11,0+ 0,78
WAH nHayunpoBaHHbId, ed. 0,37+ 0,02 0,30 £ 0,022 0,25+ 0,03¢ 0,33+0,06
% aKTUBHOCTHU 16,4+ 0,6 13,0+ 0,72 116+1,42 15,0£25
OAH, eg. 2,08 £ 0,40 1,50 £ 0,08 1,63+0,14 1,40 £ 0,13
DYHKUOHAMBHLIA pe3seps Heit- 17,4+ 4,1 104+14 | 100+25 | 105+36

Tpodunos, %
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Tabnuya 3
BuoxmmMHuuecKkue nokasarenu roqoBUKOB Kapna

FOXHbI 30HaNBLHEI AHrenumHckune Bonxckaa AHrenmHckasa
MokasaTenu VN (YelwynyaTbii) YellynvyaTble pamMuaTas 3epKanbHas
a 6 B r
AT, ea/n 46,9+ 8,0 51926 39671 46,9+ 8,0
ACT, ea/n 77 48 414 + 56° 97 + 19° 380 £ 31%
[Mtoko3a, MMonb/n 7,1+0,8 6,7+273 3,8+0,3° 85+1,3°
KK, ea/n 1529 + 289 505,0 + 2627 | 1391 £ 181° | 1940+ 121°
NakTarat, Mr/an 53,6 +24,3 82,9+52 42 9 + 0,5° 65,6 +6,3%
MoueBas knucnota, MKMOnb/n 208 =77 107 £ 42 232 + 89 274 + 66
LD, ea/n 82,0+ 3,2 12,0+ 3,88 | 43,0+£26%° | 153+£3,8%
AnbBymuH, rign 10,2+1,7 10,8+ 1,6 14,0+ 0,8 10,2+ 0,5°
MoueBuHa, Mr/gn 1,1+£38 18,7+23 15,1+8,5 15,9+ 30
O6wuii 6enok, r/n 23,3+3,8 25,0+3,0 255+1,8 23,9+ 0,1
Tpurnuuepugsl, Mr/an 235+ 78 216 + 66 170+ 19 127 + 11
XonecTepwuH, Mr/an 129+ 25 168 + 23 129+ 5 144 + 12

BBICOKOM JOBEpUTEIbHOM Kod(duumeHte ot 3,1 no 21,6. anHoe CBOHCTBO MeTaOOIM3-
Ma aHTCJIMHCKUX KaproB, XapaKTCPH3YIOIIEe HHTCHCUBHBIN OCNKOBBIH 0OMEH, OBLIO OT-
MEUCHO HAMH U paHee I APYTHX BO3PACTHBIX Kareropuid peio. Kpome Toro, 3ameueHo,
4TO pbIOA, OTIOBICHHAS B OCCHHUU MEPHOJ, UMea 60Jice HU3KUE MMOKA3aTeTH AKTHBHOCTH
AJIT u ACT. Yposens aktuBHOCTH ramMarmoravuntpadcdepassl (I'TT) y nByxmeTok ObLn
HEBBICOKHMM, YTO XapakTEPHO U MOIOABIX 0coOed B menoM. bomee BEICOKHMI YPOBCHB
(epMECHTOB MEPCAMUHUPOBAHUS V PHIO MOCIC 3UMOBKH 3aKOHOMCPEH W CBSI3aH C HHTCH-
CHUBHBIMH JCCTPYKTHBHBIMH IPOLICCCAMH B IICUCHU B KOHLIC 3UMOBKH.

AKTUBHOCTh LET0YHOH (ocdarassl OTpakacT akTHBHOCTD MPOLIECCOB OCCH(pHKa-
LUH, U MOHIWKCHHAS aKTHBHOCTh 3TOro (epMEHTA y MPEACTABUTCIICH AHTCIUHCKOHW IMO-
POABI KOPPETHPYET ¢ HaKTOM MECHEEC WHTCHCHUBHOTO PasBUTHs ckeneta peid. depMeHTH
nepeamunaupoBanmsi — ACT u AJIT — orpaxkaroT (YHKIHOHANBHOE COCTOSHUC I'eNaro-
uutoB. [lostomy pasueiii ypoBeHb akTHBHOCTH ACT CBHAETENBCTBYET O ACHCTBHUTEIBHO
OONBLIOM VAANCHUU T¢HOTHIIOB MPEICTABUTEICH Pa3HBIX TPYII U 00O0CHOBAHHOCTH BbI-
JEJICHHUS KapIia aHTCJIMHCKOH CyONONYIIHH B CAMOCTOSTEIBHYIO MOPOAY.

OOHapyKEHO, YTO MPH BBICOKOM A0BeputebHOM Kodddumuenre (t = 3,5-10,8)
B KPOBH JBYXJICTOK AHI'CJIMHCKUX KapIOB KOHLCHTPALNS TPHUITHLECPUIOB ObLIIA JOCTOBEP-
HO HIKE, & XOJICCTCPHUHA — BBILIC 10 CPABHCHHUIO C TOAOBUKAMH TOH JKE TOPOIBL.

[Tockompky sHEpPreTHYCCKHE OOMEH 3MMYIOIIMX (CJICAOBATCIBHO, TONOJAFOIINX)
PHIO peanmu3yeTcs 3a CHET SKHPOBEIX 3aIacoB, 00Pa30BaHUE MaKpPOSIPrHUCCKUX COCIHHC-
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Buoxummnuyeckue nokasarenm ABYXNETOK Kapna

Tabnuya 4

30H£):::gl R AHFeJ'IJ/IHCKI/Ie Borxckaa AHrenuHckasa
MokasaTenm (qemyﬁanbM) Yelwlyn4yatble pamMyaTan 3epKanbHaAa
a ¢ B r
ITT, ea/n 10,3+ 1,3 9,7+11 11,3+1,6 74+23
ANT, ea/n 332+£53 21,923 25922 | 457127
ACT, eg/n 98 £ 17 195 + 20° 132+2,95 | 250+ 4,6°%
[Mtoko3a, MMONb/N 5808 58+13 41+04 49+06
KK, ea/n 2398 £ 391 4945 £ 1169 | 2822 + 456° | 2471 + 320°
KpeaTUHWH, MKMOMb/N 6,1+30 39114 90+1,5° 1,0+ 06"
NakTaTtart, Mmr/gn 420+129 51,8+214 51,1+98 491+195
MoueBas kucnota, MKMOnb/n 244 + 17 345+ 77 227 £ 19 280 + 57
LD, ea/n 55472 16,6+56° | 896+95% | 215+4/1%=
AnbbymuH, r/gn 93+04 94104 98+0,3 10,56+0,6
AmMunasa, eg/n 253+42 349+93 134+35 12,6 £ 2,6%
MoueBuHa, Mr/gn 48+172 71+19 6,9+009 71+11
O6wwuin Senok, r/n 20,3+0,8 20,406 20,7+0,3 21,0x0,4
MaHKkpeaTnyeckas amunasa, ea/n 251+39 315272 154+ 3,8 10,1 £ 2,22
Tpurnuuepugsl, Mr/an 145+ 13 62+ 7,28 131+ 11° 79+ 4 5%
XonecTepuH, Mr/gn 94+7 142+ 72 68 + 2% 166 + 8%

HUH HUACT 3a CUCT YKUPHBIX KUCJIOT, TO CIOKHUBHIAACA CUTyalTUA MOXKCT CBUACTC/IBCTBOBATD
0 00JIee HAMPSIKCHHOM SHEPTETHYCCKOM OOMEHBI PBIO BO BTOPOI PHIOOBOIHOM 30HE ¢ 60~
JICC MPOAOIZKUTCIIBHBIM 3UMHUM IICPUOAOM.

JakiroueHnne

Mosonp aHTeIMHCKHAX KapIioB, YCTOHUMBEIX K KPacHYXE, BBIACIACTCS PAAOM Me-
TaOOMHIECKUX U HUMMYHOJIOTHUECKUX ocoOeHHOocTed. Hanbonpmme mexxnopoansie pas-
JAU4HSI OTMEYEHBI V¥ TOJAOBHUKOB B CPABHEHMU C ABYXJIETKAMH. Y HHUX MO3KE MPOUCXOIHUT
BCCCHHSAS aKTHBALMS 3PUTPOINO33a, B ICHKOLUTAPHON (POpMYIE Y TOZOBUKOB MCHBIIE HE-
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TpoduioB 1 OOJIBIIC MOHOIIMTOB. Y AHICIMHCKUX KApIIOB BBISBICH 00JI¢ BBHICOKHH ypO-
BeHb OenkoBOoro oomeHa, aktuBHOCTh ACT. [t MOOIM aHTCTHHCKHX KAPIIOB XapaKTCPHbI
ueBbicokue 3HaueHuss CLIK KaruoHHOTO HM30COMAIBHOTO OC/iKa HEHTPOGUIOB U BBICO-
KU YPOBCHb KHUCJIOPOA3ABUCUMBIX (haKkTOPOB, BhisiBAseMbiX B criontanHoM HCT-tecre.
AHTCIUHCKUX KapPIOB OTIHYACT 00JICC BHICOKHH YPOBEHBb XOJCCTCPHHA U 0OJICC HU3KUMA
VPOBCHb TPUTITHICPHUAOB B KPOBU KAK B KOHIIC 3UMOBKH, TaK U B KOHLIC BCTCTALIMOHHOTO
nepuoaa.

MeTabomuuecKue U UMMYHOJIOTHUCCKUE OCOOCHHOCTH AHICIMHCKUAX KPACHYXOY-
CTOWYHMBBIX KAPTIOB MOT'YT OBITh UCIIOIb30BAHBI B KAYCCTBE MAPKEPOB B CEACKIIHOHHO-TIIC-
MEHHOU paboTe A/l CO3AAHMUS MOMYJIAIUN Kapra ¢ MOBBIIICHHONW CIICHU(UICCKOH UMMY-
HOJIOTHYECKOH yCTOMYHBOCTBIO.

Bubmmorpaduyecknii cnmcox

1. benoyxuii C.M., Asmanuon P.P. Bocnagcnue. MoOmIH3amus KICTOK H KIIHHAYCCKAC 3(-
¢exrsr. M.: BUHOM, 2008. 240 c.

2. Heanos A.A. ®usmonorus peid. CI16.: Jlans, 2011. 288 c.

3. Heanos A.A., llponuna I'H., Kopseuna H.IO. Knuauieckas 1adoparopHas THATHOCTHKA
B akBakyasType. M.: M3narenscreo PTAY-MCXA, 2013. 50 c.

4. Hnacoe I0.H. Cenexnpst ppIO HAa TIOBBINICHHE YCTOMYHBOCTH K 3a0onesanusiM // CO. Hayd.
TP. «AKTyaJbHBIE BOIIPOCH! MPECHOBOXHON aKBaKyJIsTYpbl». Bem. 78. M.: U3a-s0 BHUPO, 2002.
C. 125-134.

5. Kamvuunuxos B.C. Hopma B maboparopuoit mequuuse. M.: « ME lpecc-uapopm», 2014.
336c.

6. Konopamvesa H.A., Camyunog B.J]. TIpakTukyM no uMMmyHoIorns:. Y4ued. mocodue. M.:
Hza-so MI'Y, 2001. 224 c.

7. Macnosa H.H., Cepgemnux I'E. BHOTOTHICCKHEC OCHOBHI TOBAPHOTO PHIOOBOACTBA. M.:
Wzmatenscteo PACXH, 2003. 199 c.

8. Maanckuit A.H., Maanckuit HA., 3acnasckans M., Iozoneee H M., [Ineckosa C.H.
Anonro3 metirpodunos // UmmyHomorma. 1999. Ne 6. C. 11-20.

9. Meiiep J[., Xapeu J]. BetepuHapHas 1aboparopHas MEAUIMHA. MIHTEpIIpeTanus 1 JHarao-
cruka. M.: «Coduomn», 2007. 456 c.

10 IIponuna I . UcioMh30BaHHEC TUTOXUMHYCCKAX MCTOJOB IS OTMPEACICHHUS (parommrap-
HOH aKTHBHOCTH KJIETOK KPOBH WJIM TeMOTUM()BI PA3HBIX BHIOB THAPOOMOHTOB I OLCHKH COCTO-
stHA ux 300poebia // Mzeectuss OT'AY. Ne 4. Openoypr, 2008. C. 160-163.

11. Caaesa H M. CoCcTosHHC MHCTIONICPOKCHIA3H U COACPKAHMA KATHOHHOTO O¢TKa Y 0016~
HBIX OCTPBIM H XPOHHYECCKUM Opynemne3oM // B kH.: AkTyanabHbIE BOIPOCH HH()EKIMOHHOH TaTOo-
norud. Hamsauk, 2000. C. 49-51.

12. FOanoe A.A. ConepxaHue KATHOHHOTO OCJIKA JICHKOIMTOB Y OOBHBIX OCTPBIM H C 000-
CTPCHHCM XPOHHUYCCKOTO MAHKpeaTHrta // YCHEeXW COBPEMCHHOTO eCTecTBO3HAHHA. 2003, Ne 10.
C. 109.

13. Cuzytek A., Hrycek A., Stasiura H., Stadnicki A. Peripheral blood neutrophils in patients
with internal endometriosis in light of enzymatic tests // Wiad. Lek. 1997. Ne 50 (4-6). P. 75-80.

14. Kuriyama T., Oishi K., Kakazu H., Machida K. Changes of physiological functions in rats
induced by immobilization stress // Nippon Eiseigaku Zasshi. 1998. Ne52 (4). P. 647-653.

104



PHYSIOLOGICAL AND IMMUNOLOGICAL ADAPTATIONS
OF CARP TO RED SPOT DISEASE

G.I. PRONINA? N.YU. KORYAGINA? A.A. IVANOV!

(' Russian Timiryazev State Agrarian University;
2 State Research Institute of Irrigation Fish Breeding)

Selection of immune resistant species is one of the means fo increase the effectiveness of
animal production including the aquaculture objects. Among the available carp breeds the only
one —Angelinskaya (scaly and mirror group) — had passed long selection on resistance to such a
dangerous disease of fish as red spot on a provocative background. The purpose of this work was
to find out physiological and immune peculiarities in red spot resistant carp yearlings on the basis
of growth rate, blood composition, biochemical and immunological qualities. Blood samples were
obtained through in vivo tail vein puncture. The general assessment of fish was carried out with the
help of hematological, cytochemical and biochemical analyses. The leukocyte blood formula was
calculated on the grounds of differential visualization on the blood dabs painted with Pappengeym
procedure. Phagocyte activity was evaluated by cytochemical methods. Oxygen independent factor
activity was calculated through nonenzymatic cation protein in lyzosome of neutrophils. Oxygen
dependent factor activity was measured in the spontaneous and induced NST-test with nitroblue
tetrazolium. Biochemical analyses were run on the Chem Well Awareness Technology analyzer with
VITAL kits. It was established that yearling resistance fo red spot disease in spring time was fol-
lowed by high level of protein and energy metabolism. Angelinskay breed carp showed low content
of cation lyzosome protein in neutrophils (oxygen independent mechanisms of a phagocytosis) and
high level of oxygen dependent factors was revealed in the spontaneous NST-test.

Key words: selection, carp, immune resistance, red spot disease of carp, hematology, cyto-
chemical and biochemical indicators.
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