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MATE PI,IAJIbI K XAPAK T E PI,IC T I,IK E OyHKIII{ OHAJIb HO f O C O C T O.fl IJVlfl ,
TIEPHOMOPCKOI O KAJIKAHA S C O P H THA L MUS MAE O TI C US MAE O TI C A S

B HEPECTOBbIfr TIEPHO,I 2OO9.2O1O rr.
O 2013 r. H.E. Fofirco, T.B. CrpuxaKoBa, O.A. PyaunrtKafl,

JI.II. PyxuHcKaq, M.A. Mopo3oBa, E.A. Caruapcnaq, H.lI. Ilervra
Asoecrcuil HayqHo-uccredosamenacrcuil uHcmumym pbt6Hozo xo3nilcmBo,

z. P o cmo e-H a-,4 o Hy, 3 4 4 0 0 7

Crarrq nocryrruna B peAaKrlr{m 27 .02.2012 r.
OroH.raremsufi BapvaHr nonyrreH 31.01.2013 r.

flpe4cranrenu pe3ynbrarbr MopabonoruqecKoro, ruurpo6uororprlecKoro,
napa3uTonofl,IqecKoro u 6uoxuuuqecKoro aHuLIILr3oB, B ToM qucre [oKa3areJlu
KJrerorrHbrx r,r ryr\{opanbHbrx (farropon r.rMMyHr,rrera qepHoMopcKoro KiLIIKaHa

Poccuficroit 'tacru rue.nrSa B HepecroBufi nepno4 2009-2010 rr. Brr.sereHrt
HeKoropbre oco6eHHocrr4 peaKrlur4 opraHu3ua pu6, I,IMelouII4x HapymeHl4fl

rlenocrHocrra KoxcHbrx noKpoBoB (runsr u nonoo6pa3oBaHut).
Rnnqeeute croaa: KEUTKaH, Hepecr, naroJlorut Koxcu, Qv:uoloro-
6uoxrauuqecKr.re rroKa3arelrvt, rraurpo$nopa, fiapa3vroQayH4 9epHoe Mope.

rlepnouopcraq xar,r6zlJra-KilrrKau Scophthalmus maeoticus maeoticus - qeHHbIfi

npoMbrcnoBbrfi Br,rA pbr6, o6nrarourlfi Ha qepHoMopcKoM rrrenbQe Poccnu or KepqeHcKoro
nponr4Ba 4o r. Aanepa. AaHHbre Jrr{Teparypbr cBr.rAereJrbcrByror o cyulecrBeHuoM BlrvtflHrr4

Ha 6r{onoruqecKr,re noKa3areJrn flpeAcraBr.rreneft gToro Br..rAa KoJle6asuit ycnonufi cpeAbl u
rroABepxeHHocrb ero 3a6oneBaHlrrM (faencraa, 2001; OseH v rp.,2001; fzparocon v rp.,
2007). O6napyxeHue KoxHbrx raroJroruit - A3B vt HoBoo6pa3oeanr,rfi y Hepecrruleroct
KaJrKaHa B yKa3aHHoM paftoHe r{epHoro Mopr - Sanr, HeoAHoKparHo orMe.Iae}.IHfr
rrpoMbrcnoBofi crarucrurofi flpu ficrronb3oBaHr.ru KaK aKTr,rBHbrx (rparu), TaK vr

naccr.rBHbrx (cranuue ceru) opy4rfi noBa (B.lI. HaAorrancrcuit, ycrHoe coo6ulesue, 2010).
B nocleAHpre roAbr BcrpeqaeMocrb .f,3BeHHbrx r,r onyxoneBbrx nopalr(eHufi xoxu y KanKaHa

r.rMeer reHAeHrlr,rn K )rBenr4qeHzro. TaH, n nepecronrrfi nepuoA 2005 r. B ynoBax

xau6a-nrnrrMpr cerrMr,r orMeqzuru 4-5% pu6 c rsBeHHbrMLr r4 o[yxoJIeBbIMH LBMeHeHLIIMII

KoxHbrx roKpoBoB. B 2009 r. ypoBeHb yKa3aHHbrx nopaxeHrrfi oco6efi cocl.asur I0oA.

-f,snrr fi orryxoJreBbre KoxHrre Hosoo6pa3oBanr4r y psr6 qacro orMerralor B 3oHe c6poca
ToKcr,rqecxr,rx orxoAoB npeynpuntuit, a raKxe rtpu orKJroHeHr,ru or HopMarI{BoB B

ycnoBr.rrx r,IHAycrpr{albHoro Bbrparqr.rBanur (MurprKoB }r Ap., 2001; MurpxxoB }I Ap.,
2008). floqsreHue orr,rx naronorufi npeArronaraer Bbr3BaHHoe crpeccoM cHLIXeHLIe

r.rMMyHr{Tera r{ conpoBoxlaercfl yxyArrreHr.reu o6qero QynxquonanbHofo cocrotHlts
pu6.

B sacrosqefi crarbe [peAcraBneHbr pe3ynbrarbr rr,ropQonor[qecKrrx,
rrapa3HTonorrHecKr.rx, Mr,rKpo6uonoru.Iecrux v 6[oxuNan.IecKLIX nccneAoeaHl,Ifi
qepHoMopcKoro KaJrKaHa s 2009-2010 rr., B ToM rrr,rcJre, noKa3areJlu KreroqHblx LI

ryMopirJrbHux SarcropoB lrMMyHrlrera. Ilenbrc pa6oru flBrrflercfl anaur43 QyHxquonuulbHblx
xapaKTepucrprK KurrrKaHaB rlepnorvr Mope B HepecroBbrfi repno4.

MATEPI4AIIbI 14 METO.iIbI

Marepuan co6upatm B Hepecronrrfi nepuoa (rraaft) n poccuficKr4x BoAax 9epnoro
Mopr Ha KoHTpomno-na6nroAareJrbHrrx nyHxrax (KHII) n pafioue roceJrKoB Bonrurofi
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MATEPI4AJIbI K XAPAKTEPI4CTHKE OYHKTMOHAJIbHO| O COCTO'HI{JI

Yrpuur (2009 r.) u Jla:apeBcKoe (2010 r.). Bcero o6creAosaso 26 caMoK r{ caMrIoB
KAJIKAHA.

ferrraronorfl.Iecrl4fi aHurvtg BhI[oJrHtJlr corJracHo np]IHtTbIM B LrxTl,IonoruqecKl,Ix
IdccJleAoBaHu.f,x Merogarvr (XureneBa kr Ap, 1997). Jlefiroqurapurrft cocraB Bbrpax(ail.r B

[poqeHTHoM coorHorrreHur.r orAeJIbHbIx Br{AoB nefixoquroB, a raKxe B coorHolueHl,rla
rpauyJlo- u afpaHynoqllToB. flpoana-uH3rrpoBil[u 21 exs., B ToM t{r/rcJre, 1 gxs. (carvma)

c Heonna3l,refr xoxu.

fprcronoru.recxufi anuilr3 opraHoB vt rranefi npoBoAr,rn[ MeroAoM ceeroeofi
MLrKpocKonHH oKpar[eHHbrx no MeroAy Mannopu uapaSuuoBbrx cpe3on o6pasqon rxaneft
rocne ux Surcapv u o6essoxueauur (BorKoBa, Eneqxufi, l97l). K-naccz$uKarlurc
fllcronaroJlorl,IqecKux Hapyltler.uit n fletreHr.r rI ceJIe3eHKe H creneHb r.{x [potBneHr4s
oIIeHIdBawI s 6anrax no ngrn6a-nmuofi rrrKaJre (3euxon, 2003). Bcero o6cne4onaHo
14 srs. KiLrrKaHa, B ToM rrr,rcJre, 4 grs. (carraqu) c Kox(HbrMr.r r3BaMr.r.

Onpegereuue o6qero 6erxa B TKaHrx prr6 nporl3BoAr{Jrr{ MeroAoM Jloypu.
Co4epxauue xupa oilpeAentnr,r BecoBbrM MeroAoM c npeABapr{TenbHofi excrpaxquefi
cepHbIM sQuporr,r. Kaporuuor,rAbr onpe4enfl;rur cuexrpo$oroMerpuqecKrr B rexcanosofi
Qparquu nocJle o6pa6orxu rraseil ulerorrHhrM pacrBopoM (@rasHororo-6uoxuunqecKue H

reHerI,MecKI,Ie uccJreAoBaur.rr..., 2005). flpoana-nu3rlpoBaH 2l srs. KJrr.rHr.rqecxr{ 3AopoBbrx
oco6eft KzuIKaHa. Konrrqecrso sccneAoBaHHbrx pu6 c r3BaMH cocraBr.rno 4 sxs. (cavrqu),
HeonJra3r,reft xoxn - I grs. (carr,ma).

Onpe4eleHue I,IMMyHHbrx KoMrrJreKcoB B gKcrpaKTax rrcasefi npor{3BoAr.rnu
MeroAoM ocaxleHl,Is rroJrr,r3rr,rJrenrJrr.rKoJreM (fpunenuv, A-u$epon, 1981). O6cneaoBaHo
no 5 sxs. B HopMe ra c [opiDKeHr.reMr.r Ko)rs.r.

Ilapasuronoru.Iecx[fi aHaJwB pu6 nponolnnr{ no o6ulenpr,rHrrbrM MeroArrxaM
rlonHoro [apa3l{TonofuqecKoro BcKpbrrr,rr (Errxoncraa-flannoncrar, 1969;
Jla6oparopHrtfi npaxu{Kyl\{..., 1983). flpoauaru3r.rpoBaHo 20 sxs., B roM qr.rcJre,4 pu6u
c r3BaMr.r u Heonraguefi.

Vponenr unBa3uu pu6 n npeAenax lrsyraeuofi nu6opxr.r ycraHaBnvBanr..r nyreM
noAcqera npolleHra 3apaKeHHbrx oco6efi (excreHcunHocrb vtnBa3vrvt 3I4),
rIHTeHcI,IBHocrIl 3apalxeHr,rr uunuuanrnofi 14 rraarcuuanrnofi (I4VI), cpe4nefi
LIHTeHcLIBHoctu (l4l/.cp) - KoJrr,rqecrBa flapa3r,rroB, np]rxoryrrlr4xcfl Ha oAHy oco6r us
rrr4cra 3apDKeHHbIX prr6, v r,rHAeKca o6uttus, (IrIO) KoJrrrlrecrBa rapa3[ToB,
paccqr,rraHHbrx Ha o4uy oco6b xo3ruHa eo scefi nrr6opre.

Mzrpo6uoJlornqecKr.re rrccneAoBantrfl. npoBeAeHbr na 10 ers. (us sux 3 c r3BaMr,r

vt ueonlasuauu) coulacHo MeroAaM, npr{HrrbrM n canurapnofi uuxpo6uoJroruu
vt rrxrlloraroJlorrr (Jla6oparopHufi rrpaxrr{Kyru..., 1983; Jla6uucras, 2004;
CasflprH 2.3 .2.1078-01). Cogepxanue caHzrapHo-rroKa3areJrbHbrx Mr.rKpoopraHr.r3MoB
n pu6e onpeAenrnr corrracHo HopMaM CanlIuH 2.3.2.1078-01.

Marepua-nu o6pa6arbrBulrrfi crarr,rcrr.rqecKr.r c ucnonb3oBaHr.reM napaMerpr4qecKoro
t-rcpnrepux CmroAesra.

PE3yJrbTATbr 14 OECyXIEHI4E
MopQofyHKquoHanbHbte noKosameru. Cpegnue pa3MepHo-MaccoBbre noKa3areJrr,r

caMoK KarrKaHa cocraBr.rJrr{, B cpeAHerrl, 50,8 cu u 4,3 Kr; caMrlon - 46,5 clr,r u 3,3 rr.
Bce cauxu LIMeJIH roHaAbI B TeKfreM cocrorHnn (IV-V); roHaAbr caMrIoB HrxoAr.rnrrcb
B crap.uu III-IV. Bonee BbrcoKr.re noKzrareJrr,r cpe4uefi AJrr.rHbr u cpeguefi Maccbr caMoK,
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no cpaBHeHr,rrc c caMrlaMr{, xapaKTepHbr AJrr HepecToBofo
(OeeH H Ap., 2001). Bneursufi ocMorp BbrrBrrJr HaJrr4qr.re y qacru

KoxHbrx r,r3br3BJreHvrfi z neonra:rr,r (puc. l).

CTANA KAJIKAHA

oco6efi (5 exs.)

Pnc. 1. flarororu.recKr.re r.r3MeHeHHr Koxr{ KzurKaHa: (a) nanurnoMa B o6nacru rononsr; (6)
Lr3br3BJIeHr,Ie Ha creuofi cropoHe rena.
Fig 1. Turbot with pathology of the skin: (a) papilloma-like neoplasm on the head; (6)
ulceration on the side of the body without the eyes.

BrrqnreHHrre Heo[Jrul3Mbr orHocrrcr K pa3prAy 3[r,rAepMaJlbHbrx na[I,IJIJIoM

(faencxar, KoBarena, 1975). Pu6u c naronoffirrecKr,rMr.r r.r3MeHeHLLsMI,I Koxcla rro

pa3MepHo-MaccoBbrM noKa3areJrrM He orJruqaJrr.rcL oT BHerrrHe 3.{opoBblx oco6efi,
Ho xapaKTepu3oBulrrucb r.r3MeHeHr,reM ornocrrensnofi Maccbr I4MM)'HoKoMnereHTHbIX

opraHoB: 6onee BbrcoKI,rM r.rHAeKcoM ceJre3eHKr,r r{ TeHAeHIIueit x cHLIx(eHI,IIo I,IHAeKca

rerreHu (ra6r. l).
Jleilrcoqumapuatil cocmar Kposu. Bneunre 3AopoBbre pu6rr B flepuoA Hepecra

xapaKTeprl3oBanr.rcL 3Haqr,rreJrbHbrM Bapbr..rpoBaHr4eM noragarerefi KpoBLI. I4s o6qero
qr,rcJra r,rccireAoBaHHbrx oco6efi o6oero nona 20o/o cocraBJItJIu pu6u c I{HAeKcoM cABHFa

lefiroqnron 0,4 u 6oree. ,{o.nr nulaSoquroB MeHrJracb B rrrr4poKllx [peAeJlax: ot lYo
(orcyrcrnue nzuSoquron) .uo 94o/o n 2009 r. u or 62Yo to 93o/o n 2010 r. (ra6l. 2).

l4s'tucna prr6 c flarororuqecKlrMr.r r,r3MeHeHr,rqM]r KoxHbIx [oKpoBoB B3trre KpoBLI

kr anaJil43 nefixoqurapHofo cocraBa npor.r3BeAeH Jrr,rrrrb y oAHoro 9K3eM[ntpa (caura c

HeonJra3Mofi). y groro gK3eM[rqpa orHocrrreJrbHoe qucJro nuu$oquroB rlpeBblculo 90%o

(un4erc cABr{ra lefiroquron cocraBr,rJr 0,1), rrpu cpe.qHprx lloKa3areJlflx Nrfl caMoK

coorBercrBeHHo 80,2 u 0,250 .
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Ta6;rnua 1. Mop$oQyHKrlr{oHanbHbre rroKul3arerrvt qepHoMopcKoro KzurKaHa B Hepecroeryfi
nepr4oA 2009-2010 rr.
Table 1. Morphological and functional parameters of the Black Sea turbot during the spawning
period of 2009-2010.

lloxarareru Krznr,r.recr[ s,uoposHe oco6u Oco6r c xoxsoil uarorornefi

flon pu6 Cauxn
fN:13)

Canaqu

cN:8)
Cauxu
(-N: l)

Cauqu
cN:4)

.Ihzsa. cpr 51,0+1,6 45,6+0,8 47,0 48Jiz,7
Macca, r 4467+403 3350+198 3000 3 1 50+350

Zn4erc rogar,, o/o 12,7+1,6 0,5+0,1 l0 0,7+0,1

I,In.uexc ne'aetu.Yo 2,5+0,3 2,2+0,2 lq 2,1+0,2
HsAexc cenegewxu,%o 0,07+0,01 0,l5+0,03 0.1 0.26+0.03*

Mrrururr
Ee:ror, rtrr/r 94,5+9,7 85,7+9,5 110,2 89,3+9,4

)Kup.o/o 5.73+1.9 5,76t1,6 J,1 5,50+2,1
lleqeur

Eenor. r'.r/r 98.7L5.9 t17,8+12,3 102,9 l0l,3+10,9
X:up,o/o 41,1+6.5 71,6+1,8 42 64.4+6.9

Kaporason.qg. vxr/r 1.45+0.3 3,0+0,3 t{ 1,84+0,2*
foua4u

Eenor, ur/r 157.8+14.4 65+3.1 175.1 67+5,2
Xup,Yo 2l,0+0,8 16,5+1,7 ZJ l4,l+3,0

Kapornuougtr, urr/r 10,4+0,4 8,53+0,3 8,8 6.60*0.2*
flpnuevanue: * - pirnuqur (cpe4u caMrIoB) AocroBepHbr npu p< 0,05.
Note: * - differences (among males) are reliable at p< 0,05.

Ta6;Inqa 2. JlefixoqurapHblfi cocraB KpoBLr K.rJrKaHa B HepecroBsrfi nepuog 2009-2010 rr.
Table 2. Leucocyte composition of the turbot blood during spavming 2009-2010.

foArr 14nAerc
CABLITa

reftroqnron
JIuu$oqr.rru MoHorlrrsr

He[rpoQranu
nzuloqKo-
SIEDHbIC

Hefirpo$nnu
cerMeHTo-
qAepHbre

Ea:oSunu

2009
Cauru
fN:7)

0.16
0-0,3

85.8
0-94

_lJ
0-3

5?
0-10 0-7

5J
0-14

CV 928 20.7 92 8,61 4,12 24,6
2009

Cauuu
fN:3)

0.35
0,12-0,67

7 5.7
59-88

gf,
0-l

96
5-r7

83
3-16

5.6
0-1 0

CV 82.9 19,8 86,6 66,5 8r,7 90,6
2010

Cauxu
rN:6)

0.25
0,1-0,6

80.2
62-90

qJ
0-2

t8
4-19

9.2
4-1 8

0

CV 68,5 I1.9 90,3 55, I 56,2 0

2010
Cauqrr
tN: s)

0.19
0,15-0,39

84.6
72-93

92
0-t

12
2-10

E-A
4-l 8

0

CV 58.4 9.1 ')a A 43,3 7 t,3 0

[purrevaHne: B tII{cJrHTeJre cpe.qHne BeJrr4rrr,rHbr noKzBarenefi; B 3HaMeHareJre
Mr4Hr.rMaJrbHbre r4 MaKcr{MaJrbHbre Benaqr,rHbr; cv -rossQuqrreHT Bapuarluu.
Note: average of parameter value is given in the nominator; in the denominator there is a range
of maximum and minimum value; CV -variation coefficient.
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lucmonozuqecrcuil aHanu3. V cauor u caMrIoB, o6creAosaHnblx n 2009-2010 rr.,
B crpoeHzu reHeparusHofi TKaHr.r He orMeqeuo orKJroHennfi or HopMbI. Jlutus y ogttoft
caMKr,r 6es xoxHofi narororvu cpe4il HeBbrMeraHHLrx r,rKpHHoK v3 nocneAnnx nopuufi
r{Kpbr sa6rrcAarv ervrHvrrrHbre ooqlrrbr n $ase naqan*rofi pesop6quu (4e$oprr,raqur

o6ono.rxu r.r BaKyonu 3a\r4s. quronrasuu).

B ne.renr,r y 10 o6cneAoBaHHbrx KJrlrHr,rtrecKlr 3AopoBbrx oco6efi KarIKaHa BbIflBJIeHbI

cla6ue v WepeHHbre r,r3MeneHr{r crpyKTypbr opraHa (yromqeuve v pacm[peHr{e creHoK

cocyAoB, BaKyonr,r3arlur quTorrra:urr), orleHeHHbre n 2 6anna (puc. 2 a) u 3 6atna, TorAa
KaK y 4-x o6creAosaHHbrx prr6 c r3BaMH [arororurrecKr{e u3MeHeHIat neqeHLI

onpeAeJreHbr KaK npe.{naronorux (4 6anna). B groN,r cn)rqae B napenxlaue Ha6lro4anu
rrpH3HaKH BocnirJrxrenbHoro npoqecca: nsrcoxprfi ypoBeHb KpoBeHanoJIHeHI,It opraHa,
pacufipeHue creHoK KpoBeHocHbrx cocyAos. B KJrerKax orMeqeHo o6urue naryoreft,
3aroJrHeHHbrx xrrpoM (naxyonrniur Ar,rcrpoSur) (puc. 2 6). B ceJre3eHKe prt6, nesanucllMo

or cocrornltfl ux KoxHbrx noKpoBoB, rlacroJlofnqecxufi aHanLI3 rraroJlorllu He BbIIBI,IJI.

Zsr,reHeHfifl HocuJrlr WepeHHbrft xapaxrep (2-3 6anra). Ho e qucne oco6efi, y Koropblx
Ha6lroAarpr noJrHoKpoBHe, cras H Hiumrrrle raHQunrrparoB BoKpyr cocyAon (3 6alla),
3 us 4 cocraBJrrJru oco6pt c IraroJIor[qecKLIMI{ LI3MeHeHI,ISMI,I Ko)Is4.

Puc. 2. Crpyrrypa reqeHn qepHoMopcKoro KiurKana. OxpacKa no Manlopu. YserLIqeHI4e-

10x100: (a) - cocrofllaue,6flisxoe K HopMe: Br.rAHbr rApa reraroIILIToB; (6) - uaroloruqecKue
H3MeHeHIlt opraHa: B napeHxr,rMe cKorrJreHr,Ie flI,IrMeHTa, o6ulnuoe KpoBeHanoJIHeHIIe

cocyAoB, renaToIII,ITbI 3aII oJIH eHbI r{llpoM.
Fig. 2. Liver of the Black Sea turbot. Stained with Mallory magnification 10x100:
(a) - the state similar to normal: hepatocyte nuclei are clear evident opraHoB u rrauefi;
(b) pathological changes in the liver: pigment accumulation in the parenchyma,

vessels are full of blood, faffy vacuolation of hepatocytes.
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Euoxuuu,recKue noKasameJtz. V srrrosJreHHbrx B,2009 u 2010 rr. 3AopoBux oco6efi
KzLrIKaHa no 6uoxuurqecKr,rM floxa:]arenrM cyrqecrBeHHbrx paumuuit He BLrrBJIeHo.

CpanHeHue IropDKeHHbrx r,r KJruHrrqecKr,r 3.qopoBbrx psr6 rarxe He BhurBr,rJro pa:nzvufi no
coAep)KaHI,Irc 6errca v )Kvpa B rreqeHr,r, roHaAax rr MbrrrreqHofi rrcaHu. B ro xe BpeMr,
HafiAeHu MexrpylnoBbre pa3nv-uus, no coAepxaHr,rr) B TKaHflx Kaporr4Hor{4on. Y caMrIoB

KaJIKaHa, I{MerOqfiX .f,3Bbr, KOHrIeHTparILrr KapOTr.rHOr.rAOB B fOHaAaX r.I nelreHll HrIXe,
rreM y BHerrrHe 3,qopoBbrx psr6 (ra6l. 1).

Onpe4ereHze r,{MMyHHbrx KoMrrJreKcoB B r.rMMyHoKoMnereHTHbrx opraHux
(cereseuxa, noqKl4, nevenr) rroKa3turo, qro vtx coAep)KaHue B pa3nllqHblx TKaHtx
HeoApIHaKoso. Hau6oJlee BbrcoKue 3HarreHraq Ha6rroAanr.r B ceJre3eHre, Hau6onee Hr,r3Kr,re -
B neqeHrr (puc. 3). y KanKaHa c rroBpex(AeHhflMvr Ha Ko)r(e orMerreHo cHr.rxeHr,re,

no cpaBHeHIdIo co 3AopoBbrMu pst6av^u, coAepxaHr4r r4MMyHHbrx KoMnJreKcoB B ceJre3eHKe

(e 3,6 pa3a) I,I B rlotrKtrx (n 10,7 pa3). B neqeHr.r KaK y KJrr.rHr.rqecKrr 3AopoBbrx, raK r.r

y [opa]I(eHnrrx prr6, BeJILrqr.rHbr rroKa3arenq HaxoAurlrcb Hr,rxe rpaHI,IIIbr orrpeAeneHl,It.

no{Ka cerE3eHKa neqeHb

I KnxHxt{ecxx gllopo8ue pbtobt E Pu6bt c noBpexAeHxnMr (oxtr

Pnc. 3. Co4epxauue I,IMMyHHrIx KoMnJIeKcoB B TKaHrx qepHoMopcKofo KaJrKaHa.

2009-2010 rr. (*) AocroBepHbre pzrnr.rrrHr (p<0,005).
Fig. 3. The content of immune complexes in the turbot tissues in 2009-2010
(*) differences are reliable at p< 0,005.

Murcpo6uono?uHecKue noKasamenu. Vs o6paaqon Ko)Kr,r ,r xa6p Krl,rHrrrrecxu
3AopoBblx I{ [opiDreHHux (usr-r3BJreHr,rr v Hens:"' 3BneHHbre HeonJril3Mbr) oco6efi KaJrKaHa
HaptAy c canpoQurHbIMLI MI,IKpoopraHu3MaMr,r 6sutu BbrAeneHbr ycJroBHo-naroreHHbre
6axrepuu Vibrio alginolyticus, Pseudomonas fluorescens, Staphylococcus saprophyticus.
Ilpta 3ToM cyqecrBeHHbrx MexfpyffroBbrx pasrutuit B KarrecrBeHHoM cocraBe
rraurpoQnopbl He sa6lrcAalocr. OAuaro y pu6 c [opiDxeHr.reM Koxr,r, B orJrr,rqple or
3.qopoBblx' orMeqeHo npoHL'IKHoBeHI{e 1arcepuia B KpoBL rr neqeHb. V oco6efi KaJrKaHa c
OAHOBPEMEHHbIM IOPUDKEHI{EM HCI{35'3BJIEHHbIMI,I U I,r3b.'I3BJIEHHbIMI,I HCOTIJIiBMAMI{s 2oo9 r' v3 *po"" 6rtnu BBIcetHEI ycnoBHo-[ar.re'Hhle 6arrepuu psgudomongsfluorescens, vibrio parrhr;;ri;;;;;, cytophaga sp.
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Cnerrp Mr,rKpoopraHI,I3MoB, BbrAeneHHbIx vr3 [opa)KeHHbIX ] {acrKoB Ko)Ifl.I

6olrHrrx prr6, nxmoqar flpeAcrasurerefi 5 po4on (Clostridium, Pseudomonas, Vibrio,
Cytophaga, Saprolegnia), uecronbKo pa3nr4rlas.cb rro cocraBy B pa3Hblx roqKax or6opa
Marepr,rara (ra6r. 3).

Ta6;ruqa 3. VcroeHo-rraroreHHsre 6axrepvv Lr nlrecHeeue rpu6bl, BbIAeJIeHHbIe I,I3 KoxHbIx
uonoo6pa:osaHufi qepHoMopcKoro KzurKaHa B Hepecroertfi nepno4 2009-2010 rr.
Table 3. Opportunistic bacteria and mold fungi, isolated from skin neoplasms of the Black Sea

turbot during the spawning period of 2009-2010.

Bu4 r',rurpoopraHr{3Ma
2009 r. 2010 r.

KHII <Eomruofi YT puur>> KHII <JlarapeBcKoe))

C lo str idium p erfrigens T +

P seudomonas fluorescens + T

Vibr io parahaemolyl icus +

Yibrio alsinolyticus +
Vibrio vulnilicus +

Cytophaga sp +
Saprolegnia sp. +

VcraHosneHa 3HarruTeJrbHar pa3Hr{rla B ypoBge KoHTaMr,rHarII4I4 o6pa3IIoB opraHoB

vr rKaHefi 6onrnsrx u KJruHr,rqecKr,r 3AopoBbrx pu6 Me3o0I{nbHo-uDpo6HbIMI,I u

$arynsrarr,rBHo aHaspo6HbrMr MLIKpoopraHI{3MaMI,I (MA@AHM) (m6:r. 4). y pu6 c
HoBoo6pa3oBanvflMu HopMarr,rBHbrfi noKa3arerb KoruvecrBa MAOAHM Anfl MbllrreqHofi

rKaHpr (5x10aKOE/r) 6ur npenurreH BecHoir2009 r. n 112 pa3, B 2010 r. - n 85 pa:.

Tabnuqa 4. Ko,'ruqecrseHHoe coAepx(aHr4e uero$urbHbrx aspo6urtx u SarylsrarunHo
auaspo6usrx Mr,rKpoopraHu3MoB (I(MA@uM) r rxaHrx rr opraHax qepHoMopcKoro KTLIIKaHa.

Table 4. The number of mesophilic aerobic and facultative anaerobic microorganisms in
tissues and organs of the Black Sea turbot.

lloxasarerr.r KMA@AHM, KOE/I
Tranu rr oDraHbI xa6pu MbIIUU6T nelleHb

fo.uu uccle.qoBaHl{t 2009 2010 2009 2010 2010

Knunuqecru
:Aoponue pu6rr 4,1 x 103 2,0 x 704 1,9 x102 5,5x102

2,0

Oco6u c
[oDzDKeHIuMra KoxH+

8,0 x 107 4,0 x 105 5,6x106 4,25x106 1,8 x 104

Ilpuuevanue: * - 2009 r. oAHoBpeMeHHoe npucyrcrBze y nopaxeHHllx oco6efi

r43br3BJreHr.{fi u Heonla:pr; 2010 r. - HeI,I3bt3BJIeHHat HeonJIa3Ma.

Note: * - 2009 - simultaneous presence of ulcerations and neoplasms in affected individuals;
2010 - non-ulcerous neoplasm.

Y xluuuqecKr4 3AopoBLrx oco6efi KiurKaHa ycpeAneHHrrfi noxasarenb KMAOAuM
MbrrxerrHofi TKaHr,r cocraBrqr B pa3Hbre roAbr 1,9x102 pr 5,5x102 KOE/r, qro 3HaqI'ITeJIbHo

HIDKe HOpMbI.

Ilorcasamenu 3opnrceHHocmu KanKaHa napnumat tu. flapazuro$ayua KuurKaHa B

HepecToBblfi nepr,rO4 2009-2010 rI. HacqI,ITbIBaIIa 5 rngon, orHocqlqrxct K cneAyroql'IM

KJraccaM: peritricha (Trichodind sp.); cestoda (christianella minuta, Bothriocephalus

scorpii, Scolex pl.rr)n""/is), Nemat oia Qlysteroihylacium aduncum)' K uucny Hal46onee'

qacToperucTpl{pyeMblxyKutIIKaHaBI,IAoBoTHoc'Tc'Kl,IrueqHagIIecToAaB.Scorpll
uHeMaToAaIl.aduncum,napa3l{Tllpyo[ITBKI,ITUeqHI,IKe(noloeo3peJlble$oprrlrt)

r4 rroJrocrlr Tefla (Jrr4qr4HKr{) puro. sofrruoqeoarloc flB'rs'ercfl' corilacHo nl'ITeparypgbrM
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AaHHbrM (Coronveuxo, 1982; Hra3ona, Jle6e.{eea, 2004) vt Harrrr.rM na6nro4eHuxu,
rrocroflHHbrM KoMnoHeHToM napasuroSayHbr trepHoMopcKoro KaJrKaHa. Brrcoxufi [porIeHT
3apax{eHr,rs B. scorpii (80-100%) rtpfi sHaqrremHofi r.rHreHcI,rBHocrI,I rrHBa3r4u

(I4I4cp: ll,5-24,4 ex3., I,4O: Il,5-16,9 ers.) ronoplrr o Anr.rrenbHocru cocyulecrBoBaHr4rr

u c6 alattcvtp o B aHH o crr,I c r{ cre M br n ap uul rrr -xo3.r{ r.r H.

3rcrenc[sHocrb 3apax(eHr-rr KtLnKaHa B3pocnErMI4 Qoprvrarvrn H. aduncum
cocraBJrrJra B rrepr4oA Harrrrx ua6ruoAesufi 40-50 % ilpvr cpe4Heft HHTeHcI,rBHocrr.r

3,5-7,5 ers. (I,IO:I,4-3,8 ors.). Jlz.rrumu rilcreporr.rnflrlr4yr!{a Bcrpeqarr.rcb 3HaturreJrbHo

pexe (2009 r. 3V:20 %) u c 6o.uee nugxofi r.rHreHcr,rBHocrlro vrHBa3vrlt (I4I4cp : 1,0 eK3.,

VO :0,2 axe.).

JluquHoqnrre @oprvru qecroA ,S. pleuronectis perucrpl4poBuulu n 2009 f.
B Kr4rreqHr,rKax 30% oco6efi r,r3 rrrrcJra o6creAosaHHbrx pu6 npfi I4HTeHcHBHocrH,

He npeBbrmasuefi 14 sxs. (I4Vcp : 6,0 or3., I,IO : 1,8 oxs.). Tpuxo4uH orMeqilnu
y elxHurrsrrx oco6efi c [HTeHcr4BHocrbro 0,2-2,1 3K3. B rroJre 3peHl,rs MI,IKpocKona
(yeenuuenrae 10x20).

3auernsrx paznuuuit B ypoBHe r4HTeHcr.rBHocrr{ r{HBa3vtu sau6olee MaccoBbIM Ant
KaJrKaHa napa3r,rrr.rqecKr.rM Br{AoM (8. scorpii) nueurHe 3AopoBblx oco6efi ra psr6 c xoxnofi
naronoruefi (usrr:ueHux vr Heonna3Mbr) ne BburBJIeHo: 3HaqeHLIr{ cpe4Hefi
lrHTeHcraBHocrr4 3apoKeHr4r 14 r.rHAeKca o6unus Ans nepBblx cocraBr-flru 12,0 9K3.,

Anq Bropbrx - 10,3 ers.

Taruu o6pa:ou, oco6H KzrJrKaHa, BbrJroBneHHbre B pafione poccHficrcoit 'aaclu
urenr$a r{epHoro Mopr s 2009-2010 rf., 3Haqr.rrenbHo pa3nr,rqaJrr{cb no cBoeMy

SyrrxquoHirnbHoMy cocroqHr4ro. Cnelyer orMer[Tb BapbI{poBaHI{e nefixoqurapuoro
cocraBa y Krr{HurrecKu 3roponsrx pu6. 3ro cs[AerenbcrByer o Aecra6urrrvsa\r4vt Qyurcqnft
opraHr43Ma, cBr3aHHbrx c xrero.rHofi Soprr,rofi 3arrlr.rrbr, r{To, npeAnoJrox{I,ITeJrbHo,

o6ycroueHo HepecroBbrM cocrorHr,reu oco6efi .

Kar noxasuwr r4ccileroBa:aufl, yBenuqeHr4e rlH.{eKca ceJre3eHKr.r y pu6 c t3BaMH He

6ulo Bbr3BaHo 3apDKeHr{eM napa3r,rraMu, a .f,BlrJlocb cJIeAcrBrIeM KpoBeHanoJIHeHLrt

opfaHa, rITo noATBepxIeHo Fr4croJroruqecKr.rM aHzurr43oM TKaHH. ,{anHoe rBJreHue o6srqno
sa6lrcAaercr Ha $oHe reKyrrlero BoclalrrreJrbHoro npoqecca. Csuxenue ornocurerurofi
Maccbr rreqeHr,r, Koropoe cBr3aHo c ycvnenueu uera6oJll43Ma B c'rpeccopHoM cocroflHr4r4

(Wendelaar Bonga, Sjoerd, 1997), y oco6efi KarrKaHa c naroJrofuqecKuMr I,I3MeHeHr.rrMr,r

Kolxr{ r.rMeJro xapaKTep reHAeHrIu[. Boree BbrpaxeHHbrM oKa3a-rlocb LI3MeHeHI{e crpyKTypbl
gToro opraHa, qro, Bo3MoxHo, o6ycnoBJreHo Aeficrwreu roKcutlHbrx uera6orl,IToB, B ToM
TILIcJIe 6arrepua-ubHoro npotacxonqenr4s, noqBrrroqr4xc.f, B opraHLI3Me rIpLI Boc[aJIennkrvl
aKTuBr{3arluu cso6oAHopaAr.rKaJrbubrx lr nepeKrrcHblx npoqeccon (3ervrxon, 2003).

flo AasssrM nr,meparypbr, rrpr4 r3BeHHbrx sa6orenaHvflx y pu6 n nepu$epr.rqecxofi
KpoBr..r sa6moAaercr flepepacnpeAenenue reftroqr{TapHoro cocraBa B cropoHy cHHXeHrat

orHocprreJnsofi.qonu nnrtrSoquron (Mr.rrprKoB rr ap., 2008). B Hacroqqee BpeMfl Mhr He

pacnonaraeM crarlrcrr.rtrecK[ 3Harrr.rMbrM Marepr4anoM, xapaKTepl,I3yroquu 6enyro KpoBb

KanKaHa c t3BeHHbIMrr [opaxerr flv.u Ko)KH. Anarns KpoBr.r y eAuHcrBeHHoro 3K3eMnnqpa

c KoxHbrM Honoo6pasoBaHrreM r4 BTopvrrHbIM ra3br3BJIeHI4eM BburBrrJr peaKul{rc oprauIl3Ma,
cBr.rAerenbcrByroqyro ne o6 yrHereHur{, a o6 aKTr,rBr.r3arrprra KJIerolIHoft cucreMbl 3arrlr.rrbr

(un4erc cABrrfa refixoquron 0,1). Beporrno, 3To o6ycronreuo BpeMeHHbIMr{

oco6ennocrrMr,r reqeHur naroJror[qecKoro npoqecca, BKJrroqa]oqero nporuno6opcrBo
necnequSutrecxprx usldeHeHuft [ecra6unu3up]rorrlero vr aAanr[BHoro xapaKTepa,
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c ycr{JreHr{eM Ha onpeAeneHHoM 3rane 3arrluTHbrx Qynrqrafi opraHr{3Ma (Maprerur.t{HoB,

2002).

flpe4noloxprrenbHo, cHr,DKeHLre KoJlr,rqecrBa r{MM)aHHLIx KoMrrrIeKcoB B

crpyKTypax, orBesarour{x 3a r{x yAulneHve vB opraHr.r3Ma (cene:euxa, nouru), tBI4JIocb

oTBeTOM ryrlfopulnbHoro 3BeHa cr,IcTeMbr IIMMyHr,rTeTa KaIrKaHa Ha noBpexqeHl{e KoxHbIx
[oKpoBoB n un$uqupoBaHue. Kax laseecrHo, coAepxaHr.re r{MMyHHbIx KoMrIJIeKcoB B

opraHax v rKaHsx nponoprlr4oHaJrbHo crerreHu Heo6paruuocru rraroJrorFIecKI,IX
uguenenufi B opraHrsMe (fpunenuu, Ar$epon, 1981; 3a6otxuHa vr Ap., 2009).
He r,rcKJrrorreHo, qro cHr.rxeHr{e groro rroKa3arent y KarIKaHa flBrflercs. npil3HaKoM

aKTrrBr,r3arlrrfi crrcreMbr Saroqurosa B yKa3aHHbrx oprauax Ha QoHe ranSerquu vr

BocfliureHr{r, oAHaKo noAo6nrrx uccneAoBanufi urr He npoBoAl,Inu.

B ycnoBr,rrx crpecca ycroftuunocru opraHr43My rrpl,rAarcT aHTI{oKcI{AaHTbI,

uefirpanusyr cno6ogHopaAr,rKanbHoe oKrlcJreHr,re. nns crpeccopHoro cocrotHufl pu6
xapaKTepHo )rMeHbrxeHue prx coAepxaHux (Bapa6oir, l99I; Culnt<ula4 Murp.nron, 2000).
KaporxHor4Abr, BbrnorHrq MHoxrecrBeHHyrc QyHxqurc B opraHr{3Me prr6, o6ra.qaror, B ToM
qr.rcJre, aHTr.roKcr4AaHTHbrMrz csoficrsardu. Heroropoe cHr,rxeHlre ypoBHt grl,tx

KOMnOHeHTOB B fleqeHr,r H fOHaAaX CaMIIOB KaIIKaHa C r3BeHHbIM [OpDKeHI{eM KOXU,

npeAnoJrox(rrTeJrbHo, MoxeT oTpalr(aTb pacxoAoBaHr,re nuilLrAHbrx aHTLIoKcITAaHToB rxanefi
npr{ noBpe}r(AeHlrrx, Ho He pa3Hyro crefleHb yrrr,rraHHocru prr6, I4MeBITIHX cxoAHble

noKa3areJrr.r 3arracHbrx Berrlecrn (6erox, )Kerp). B grofi cBr3r4 cJreAyer orMerr.rrb, qro
orcyrcrBr{e pa3rvrrrtft n napa":r{TapHoM 3apaxeHlrr4 y Hepecrsulerocs KaJrKaHa c pa3HbIM

cocrorHueM KolKHLrx noKpoBoB )'Ka3brBaer, qro ilecra6utu3r{pyroqfie Qarropu He

3arpoHynr.r ero nllrqeBoro rroBe4eHr4fl. Zueuno [ocneAHee B 3Haqr{Tenrnofr creneHpl

onpeAenseT r.rHBil3r.rro pu6 napa:vrTaur co cnoxHLrM rIr,rKJroM pa3B:/lTvrs., K KoTopbIM lI3
qr,rcJra uau6oree pac[pocrpaHeHHbrx y KaJrKaHa orHocrrcr Bothriocephalus scorpii
u Hys t er othyl ac ium adu ncum.

Kporvre 3Tofo, y nopaxeHnux pu6 Mbr He orMeqzurla naroJIorI,IqecKI,IX I,rsveHeHlafi

B roHaAax, qro cornacyercr c AaHHbrMr{ nrlTeparypbr o errcoxoff pe3LIcreHTHocrI{

perpoAyKrr,{BHbrx opraHoB KzLJrKaHa K Herarr4BuoMy sosAeficrerrc (OneH, 2004).
Bogtr,toxgo, rITo BbIsBneHHbIe I1I3MeHeHIrt uopQonoruqecKl,Ix, reMaToJIofI4r{ecKHX Ll

6uoxrauzqecKrrx xapaKTepr{crrrK y pu6 c rraroJrof[qecKr,rM cocrorHr.reM Ko)KHbrx

[oKpoBoB flBrrflrorct qacrbro aAanrr.rBubrx pearqnfi opraHLI3Ma, no3BoJltroqux
rrpeAcraBr,rreJrrM AaHHofo BI,IAa coxpaHrrrb ycrofiuNaocrs, B ToM qr.IcJIe,

r.r rrx Bocnpou3BoAr{TenrHofi crrcreMbr.

B saKnro'IeHl{e cneAyer orMerprrb, rrro non} {eHHbrfi nauu ne6onrurofi no o6reuy
r{ Aocrarouno Qparrr,reurapurrfi Marepr{zln no3BoJrrer cAeJrarb JII,rur6 npelBapplTenbHylo
orreHxy (pyuxquouaJrbHoro cocrorHr.rs npeAcraBr{rerefi AaHHoro Bvlp.a, o6uraroqIax s
poccuficxr,rx BoAax rlepHoro Mopr B Hepecronrrfi nepuoA. KrunuqecKrr 3AopoBbre oco6u
KaJrKaHa, BbrJroBJreHHbre B 2009-2010 rr., cynrecrBeHHo pa3nwrurr4cb no noKa3areJltM
KpoBr,r, cocraBJrnonlr4M KJreroqHoe 3BeHo TIMMyHI{Tera. Oco6u KuLnKaHa c HeonJIa3MaMvI vI

c H3bs3BIeHUqMU XapaKTepI43OBZLJIt4Cb HapyIXeHr.reM CTepr,rnbHOCTlr KpOBI,I, BbICOKL{M

ypoBHeM 3apaxeHr{r ycnoBHo-[arorenHofi l,rurpoQropofi pasruqHbrx opraHoB (xa6pu,
Mbrrurlbr, ueuenr). Prr6u, r4Meroque t3BeuHbre HapyrxeHr4r Ko)IrHbIx [oKpoBoB, plMeJrrr

TaKxe rr,ropQonoruqecKr4e v 6rEoxuunqecKr.re npu3HaKr{ crpeccopHoro cocrotHl,It:
r43MeHeHr4e orHocr.rreJrbHbrx pa3MepoB vr ronrofi crpyKTypbr reqeHrr 14 ceJIe3eHKLI,

cHr4xeHr.re KapoTr4Hor{AoB B netreHr,r rr roHaAax. orseroNa fyMopanbHoro 3BeHa cucTeMbl
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LIMMyHI,ITeTa KaJIKaHa Ha [OBpex.{eHr,re KOXHbTX IOKpOBOB r..r r,rHor,rqupoBaHr4e rBr.rJrocb

cHuxeHLIe coAepll{aHl{t LIMMyHHbTX KOMTIJIeKCOB B I4MMyHOKOMTTeTeHTHbTX OpraHaX.
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ON THE FUNCTIONAL STATE OF BLACK SEA TURBOT SCOPHTHALMUS
MAEOTICAS MAEOTICUS DURING THE SPAWNING PERIOD OF 2009-2010

O 2013 y. N.E. Boiko, T.V. Strizhakova, O.A. Rudnitskaya,
L.P. Ruzhinskaya, M.A. Morozova, E.A. Samarskaja, N.I. Tsema

Azov fis heries res earch ins titute, Ros tov-na-Donu
Results of morphological, microbiological, parasitological and biochemical
analysis of the Black Sea turbot that spawned in the Russian shelf
of the Black Sea in 2009-2010 are presented, as well as the parameters

of cellular and humoral immune factors have also been considered. Some
specificities conceming the reaction of fish with skin abnormalities and
lesions (ulcers and neoplasms) are revealed.
Key words: turbot, spawning, skin pathology, physiological and biochemical
parameters, mi crofl or a, par azitic fauna, B I ack S ea.
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