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flpone4euo H3) {eHr.re oco6eHHocrefr o6ueuHbrx npoqeccoB HeKoropux oco6o
rleHHbrx Br4AoB racnuficrux prr6: pyccxufi ocerp Acipenser gueldenstaedtii,
crepnrAb Acipenser ruthenus, so6ra Rutilus rutilus caspicus, tellI Abramis
brama, cenbAb-qepHocnuHKa Alosa kessleri. Aan cpaBHllTenrsufr anaJru3

noxagarenefi KpoBu, coAepxaHl,Ifl, Iwtnv4oB vt 6elra B TKaHqx prr6 c

r,rMelolul,IMlrcs, nvTepaTypHbIMI,I cBeAeHI4tMt4 rIpoIIrJIbIX JIeT.

Knnraeearc croea: Pyccrrafi ocerp, creprqAb, no6ra, Jleur, ceJlbAb-qepHocrl4HKa,

o6uennrre npoqeccbr, Su:uoloro-6uoxranar,rqecKas xapaKTeplrcrl,IKa.

BBEAEHI4E

Taxue lpeAcraBrdreJrr,r ceMeficrn ocerpoBbx, KaK pyccKufi ocerp I{ crepJU{Ab,

KaprroBbrx, rax no6la v Jrerq, cenb.4eBblx, KaK cenbAb-qepHocnrrHKa - BcerAa flBIrs,rvlcb

TpaAr,rqproHHbrMr,r u oco6o rleHHbrMr.r o6rerrauu JIoBa B Bonro-Kacnuficrolr pafioue.
OAsaro B rrocneAHr,re HecKoJrbKo Aecrrr{tetuit qucJleHHocrb [olyrsqzfi srzx pr,l6 pesxo

cHI{3pIJIacb. 3ro cBt3aHo KaK co cJIIrIrrKoM srrcoxofi }IHTeHcr.rBHocrbIo I,IX BbIJIoBa, TaK I,I c

yxyArrreHrreM cpeAbr o6urauus 3TLrx psr6, cKnaAbrBaroqefics tIoA nos4eficrnueu
Herarr4BHbrx QaxropoB rrpupoAHoro lr aHTponoreHHoro xapaKTepa. K rar<nu $arcropau
MOIKHO OTHeCTr.r MILTOBOAHOCTb r.r 4esOprvraqr4ro BeceHHero rraBoAKa, 3arpt3HeHl4e cpeAbl

o6utayut, yxyArxeHr.re yclonnfi Haryna B Mope, KaK rro ruAponofruecKllM rlapaMerpaM,

raK il no KopMoBbrM pecypcaM (Znauon, 2000; An€xnHa, @nuaena, 2001;
Ap.ua6rena il Ap., 2003; Punzsa u Ap., 2003; Xoponrco v Ap., 2003; Eropon,
Prunua, 2005; Karynzn u Ap.,2007; Marznoscxar, Ko.ruena,2008).

CneAcrslreM 3Toro craHoBxTcr r.r3MeHeHrre HanpaBJIeHHocrLI o6ruennrx rrpoqeccoB
B opraHH3Me prr6sr, vt Bbrpax(agrcr B Br,rAe cHH)KeHI4t ypoBHt $uslronoruqecKoro
6laronorryvua pu6. 3ro B cBoro oqepeAb, KaK rIpaBI4JIo, BeAer K yMeHbueHLIro
qrlcJreHHocrrr Boc[por,r3BoAr4Moro rroroMcrBa vI ero xugnecrofiKocrl,I vtrv I4Haqe

BbIlIfl.IBaeM OCTI{ AO pe[pOAyKTI'IBH Of o Bo3paCTa.

B noc.neAsr4e roAbr Srasuoloro-6zoxuuuqecKoe cocrotHl4e ocerpoBr,Ix, KaprloBblx
u ceJrbAeBF,rx psr6 orrpeAenrgrcs B ocHoBHoM xpoHr4qecKnMa rrpoqeccaMll, qro
cKa3brBaercr Ha cocrorHur4 r4x Bocnpor.r3BoAprreJrsnofi cucreurr. B SusHonoruqecKoM
cocroruuu prr6 flpocJrexcuBarorcr raK xe Br,rAoBbre oco6euuocrr,r peaKrlun prr6 ua
xpoHuqecKyro I,rHToKcr4Karlr4ro v Ha orrTHMiurbHble ycnoBl4t Haryna v fruITaHvIfl, c

pasluuuofi BbrporeHHocrbro arofi pearqvrvr B vtccreAyeMbrx QusuororuqecKtrx cucreMax,
B ToM qr.rcJre Il pelpoAyKTunnofi. HenoAroroBJreHHocrb prr6 r pertpoAyKTnnnofi Qyur<quu
r.r3-3a rrJroxr4x ycloeufi Haryna npr.rBoAr4T K 3aAep)KKe rloJloBoro co3peBaHlls, [ponycxaM
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HepecToBoro ce3oHa v cHr,rlKeHI4IO TIUCJIeHHOCTI,i Vt BbrlKHBaeMOCTrr [pOr43BeAeHHOfO

TIOTOMCTBA.

Tarczna o6pa:ona, I43MeHeHrlr 3KoJrofr4r.r o6urauus racnuficrux prr6 He MofJrr.r He

cKa3arbcq Ha cocrotsuu o6ueHHbrx npoqeccoB, r.r3yqaeMbrx Br4AoB prr6, roropoe Mbr

oxapaKTepLI3oBtLIIu s uarrrefi pa6ore, [poaHtLJII43I{poBaB px4 Szeuoloro-6troxlrMrrqecKl4x
rlapaMerpon. B xaqecrBe 3TVX 3HaKoBbrx rroKa3areJrefi o6uenHbrx ilpoqeccoB, a KoHKperHo

- oxucntareJlbHoro, nHrILIAHoro rz 6erxosoro o6uesoB B opfaHN:ue pu6 HaMr{ 6sutu
nu6paHrt HeKoropble $usuonoro-6uoxzruz.recKr.re rroKa3areJrr4 KpoBr{ ocerpoBbrx
(co4epNaul4e reMorJlo6ulea B KpoBr4, o6urero cbrBopororrHoro 6enr<a, B-nnnonporer4AoB,
xoJlecrepl4Ha vI nunI4AoB B cblBoporKe rponn) u KoJrr,rqecrBeHHbre xaparffepr4crvKvr
)ru.IpoBoro vt 6enxonoro o6uesa B Mbrrrrqax v roHaAax no6lrr, nexla v cenbAlr-
qepHocrIrIHKI,I, a KoHKperHo - coAep)KaHrae o6urux nrrnuAoB r't BoAopacrBopr{Moro 6elxa.

Muoroo6pa-:ve Qynrqzfi r<ponra - o4Hofi ns au$$epeHrlrapoBaHHbrx 14 peaKruBHbrx
rxanefi - rocraBl4Jlo ee B pqA rleHHbrx rrHAr4Karopon (XureHeBa, PyAnuqrcax, 1997).
f{rils;'u, oAnofi us uau6oree tadutsHhrx rKaHefi, rpons 6rrcrpo pear[pyer Ha 4eficrnue
pa3nl,Ir{Hbrx $arropon, qro [pHBoAur K BoccraHoBJreHr.to paBHoBecr{r MexAy opraHrr3MoM
vt cpegofi. Taxnrvr o6pasou, KpoBb sBrrs.ercfl. rofi TKaHbro, 6naro4apr noropofi
rroAAep)Kr{Baercq roMeocra3 opranusua. B cBr3r.r c coBpeMeHHbrM uo6a;rrHsrpr
aHTponofeHHbIM BllvrflHvreM n coorBercTBeHHo I43MeHI4BIrMMVtCfl yCnOBXtMI4

cylqecrBoBauunpst6, a raK xe B 3aBvcr{Mocrr,r or cr{Jrbr Qamopa, Bnr4xroqefo Ha BoAoeM,
Moryr npou:ofiru I43MeHeHrrq nau6onee cra6umrrur xapaKTepvcrr.rK opraHvr3Ma, Koropbre
BbIBeAyI efo LI3 COCTO.SHUT{ fOMeOCTa3a.

klcxogt Lr3 3Toro, cefiqac HeMilroBa)r{Hoe 3HaqeHHe npuo6peraer r.r3) {eHne
xapaKTepa rone6anufi pa3nnr{Hbrx floKa3arenefi rponu r4 Bo3Mo)KHocrr{ BoccraHoBrrenvs.
3Tr,rx cABr4ron (XnreHeBa, PyAHzqrar, 1997).

IrlHrencusHocrb o6uenn rx npoqec coB opraHr.r3Ma orrp eAeJurercr rzcKJrroqzrelruoft
ponblo reuorno6nna. Sror noKa3areJrb KpoBLr, cnoco6creyroulzfi coxpaHeHr{rc
roMeocra3a, uau6onee ycrofiunn. Kore6aHu-s ypoBHr ero Bo3Mo)KHbr B rrpeAenax
onpeAeneHHbx rapaMerpoB, crequQHuHux Ailfl KaxAoro Br4ra prr6 (Xureuena,
Py4Hnqrar , 1997).

Cunoporoqurle 6enr<u - eaxHefiurHe 6uoxuMuqecKue KoMrroHeHTrr, 6narogapx
KOTOpbIM KpOBb u3 CJIOIKHOfO paCTBOpa MHOfrrX BerrIeCTB rrpeBparrlaeTcr B

cleqnanr,r3r,rpoBaHHyro rKaHb opraHu3Ma, fAe [poncxoAqr cnoxHefiruue o6rvreHslre
npoqeccbr, onpeAe;rflroulue rleJrocrHocrb opraHr43Ma (Irlraron, JlyxrnreHno, 1979).
Konuqecreo o6rqero cllBoporotlnoro 6ema raKxe Molrcer rone6arrcr B 3Haqr4TeJrbHbD(

rrpeAenax. V pasnrrx prr6 xouqeHrparlur OCE rvroxer cocraBJurrb or 25 rlrr ao 70 rlt
(CrporaHon,1962).

CunoporoqHble B-mlnonporer4Abr recHo cBr3aHbr c nrrnuAHbrrra o6lreuorra r4 r4rparor
HapaBHe c nporevHavu Oonuuyro ponb n QopuzpoBaHur4 roHaA. CHraxenze rpaHcrropra
pBepBHbIX BeIqecTB, B KOTOpOM ) {aCTByIOT LI nUlOlpOTeIIAbI, MO}ICeT CBIIAgTenbCTBOBaTb

o6 o6uervr cHu)KeHr4r4 r4HTeHcHBHocru o6rvreHHr,Ix flpoqeccoB I4, KaK cneAcTBI,Ie, Bo3MoxtHa

3aAepxKa co3peBanr.rr rroJroBbrx npoAyKToB (Merannon v np,I990).
Apyrue SuszorornvecKrre rroKa3areJrr,r KpoBr.r, TaK xe xapaKTepr{3yrourile

twtuauttit o6naeH - xoJrecrepvH u o6utue cbrBoporoqHbre Jrr.rrrr4Ahr, ) racrByroqr4e B

[poqecce $opnanponaHux rroJroBbrx rrpoAyKroB vt nxrpa6orre Koprr4Kocrepor4AHbrx
IOpMOHOB, B TOM qI'ICJIe I'I IIOJIOBbIX, BeCbMa IIOKa3aTeJILHbI 14 AI4HaMUT{HbI, B 3aBLICI4MOCTI4
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or 6narouorryvnx 3KoJrorlFrecKr,rx ycronufi o6urasus prr6. Irlsrden.rllnocrr 3TI4x

napaMerpoB KpoBlr o6ycnouena qenoM pslord Qarropon ilHTeHcI4BHocrbIo vl

xapaKTepoM rruTaHr,rf, cTerreHbro 3penocrr.r rroJroBhD( rrpoAyKToB r.r B rIeJIoM aKTLIBHOCTbIO

o6rueua BerqecrB.

Brrcoraq zu$opuarr4BHocrb [oKa3areJrefi xuponoro u 6erxoBofo o6uesa rranefi

- Mbrrrrq r4 roHaA, B KaqecrBe xapaKTepr.rcrr4Kr,r SnsuorornvecKofo cocrotHurl opraHu3Ma
rroKa3aHa r.rccneAoBanvrsMvt MHorr.rx BrrAoB pn6 (IIIynbMaH, 1972; Lllarynoncxnfi, 1980;
lllynruau v Ap., 1993). flo naxonreHlto nrnlrAoB ra 6enxoe B reJle prt6 ruoxno cyArITb He

ToJrbKo o6 o6ecreqenHocrr.r vtx nuqefi. Benox v nvfiwt,.br MbII[q pacxoAytorcs Ha

3Heprerr4rrecKue Hts)KAbr z ua QoprvrupoBaH[e rroJroBbx npoAyKToB. Konqeurpalllrro 6elra
MolKHo paccMarprrBarb KaK rroKa3areJrb HopMuurbHoro reqeHr,rJr rrJracrr{qecKoro o6ueua, a n

HeKc[opbrx cJDAarx, KaK anbrepnarunnnrfi rIcroqHI,IK 3Heprl,Ifi (Illymrraau il rp.,1993).
Tax xe 3Tu rroKa3urerv Aaror Bo3MolKHocrb rrporHo3r.rpoBarb: cHr.rlxeHr.re vilvl

yBenr4rreHr4e rrnoAoBr.rrocrrl, eSQexrunuocrb Hgpecra, a raK xe BbrlcrrBaeMocrb pu6 no
BpeM{ 3rrMoBKr4 (.{y6ponnn a Ap.,1973; JIyq u ap., 1984).

MATEPI4 AIr 14 METOAT4KA

Marepzan co6upucn s 2009-2011 rr. B MopcKr{x (Cenepnufi Kacnzfi) 14 peqHbIX

(unsonnr p. Boma) sKcrreAlrq[rx B pa3nr,rqHbre ce3oHbr roga (necHa, Jrsro, ocenr).
Marepual [peAcraBJreH KaK nonoBo3peJrbrMr.I oco6qr,Iu (no6na, JIor{, ceJIbAb-
qepHoc[r,rHxa), roropbre B Becesrruitt rrepvoA HaxoAr,rJlr4cr na fV, IV-V, s oceHHufi -
na III, m-IV craryflx spenocrr{ roHaA. Ocerponne [peAcraBJreHhr oco6srdr.r II craAHIa

3penocrr4 roHaA, co6pauurre B ocHoBHoM B JrerHHfi nepuo4.

B xponn ocerpoBbrx onpeAenrn[: coAepx(asue o6qero cbrBoporor{Horo 6ema c
roMorrlbro pe$paxrovrerpa I4PO - 4548 ((DurnunoBvlrvr gp.,1975); B - nunonporel4AoB -
ro MeroAy Eyprurefiua il Cauafi (To4opon, 1963); o6ruero xoJrecreprrHa

aH3r4Marr,rqecKr4M MeroAoM (Trinder, 1969), reuorno6uHa rro MeroAy M.C. KpraKoBcKoro
(1968), o6nlnx Jrr4rrr.rAoB B cbrBoporKe KpoBr.r ilo MeroAy I{onnHepa (Zollner,
Kirsch, 1962).

Co4epxauue nlrnvAoB B TKaHfl( orrpeAeJrrJur naogu$uqupoBaHHbrM MeroAoM
BHI{PO (Kpuno6ox, Tapxoncxax,1962). JIururAu 3KcrpalupoBuuru rr3 roMoreHara rr<aHefi

cMecbro Oorqa (xnopo$opM-gTaHoJr 2:l) B coorHorrreHt4rr rKaHb vt aKcrpaKTrrBHoe
BelrlecrBo 1:5, sxcrpaKT orMbrBaJrrl or He nr.rlilAHrrx npvMecefi conesbrM pacrBopoM.
KonuqecrseHHoe onpeAeneHr4e cyMMapHbrx num,r.qoB npoBoAr4Jru BecoBbrM MeroAoM.

KouqeHrparlruo BoAopacrBopr{Moro 6erxa orpeAeJrrJrrl MeroAoM Bap6ypra vl

XpucrrxHa (Mero4u 6raonoruz pa3Bvrcns,, 1974). Msrol ocHoBaH Ha

cnerrpoQcrroMerpur{ecKoM r,BMepeHr4r4 onruqecxofi frJrorHocrrr 6emonoro pacrBopa
npr4 Anr.rHax BoJrH 260 u 280 nrra.

floryreHnbre pe3yJrbrarbr noABeprilnu crarlrcrr.rqecrofi o6pa6orxe, ucrroJrb3yt
naKer rrporpaMM STATISTIKA 6.

PE3yJrbTATbr r4 OBCyXIEHT4E
Ananns AaHHbrx rro oKr,rcJrHTeJrbHoMy, xrr4poBoMy yr 6enronolay o6ueHau,

[on] {eHHbD( B p$yJrbrare [ccneAosaHufi $zsuororo-6uoxuuuqecKr4x noxa:arenefi
KpoBlr pyccKofo ocerpa 3a Becb narymnmfi rep[oA B nocneAHrze ^tpur foAa,
cBl,IlerenbcrBoBiul o flepr{oAr{lrecKoM eogAeficrnuu Ha pu6 ToKcrlrecKvx BerrlecrB,
BCJIeACTBI4e rlefo y Hr4X OTMeqaJrr,rCb XapaKTepHbre H3MeHeHr.rr: Hr.r3KOe CoAepxaHr,re B
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KpoBI4 reMorno6plHa, r43MeHeHrlr B nurruAHoM o6naene, oco6enno 3To Bbrpa3r,rJrocb y
oco6efi, H3) {eHHbIx s 2009 u 2010 [., H c[pa3r,rnocb Ha KoJrr,rqecrBeHHbrx 3HaqeHr4rx
B-lunonporer.rAoB, xonecrepr4Ha u o6qvtx ililnvroB. CHuxeHne KoHrIeHTpaq[z 6enxa e

KpoBLI pyccKoro ocerpa sa l3Yo sa6ruoAa-nrcb rro orHorueHr,ruo r 2010 r. O4Haro ero
ypoBeHb He onycrl,IJlct Hilxe, qeM B 2009 r., ocraBiu{cb npr4MepHo raKrdM xe (ra6l. 1).

Ta6rnqa 1. Ongzororo-6noxnNl[.{ecrcHe rroKa3areJru pyccKoro ocerpa, BbrJ]oBJreHHofo

n CenepHov Kacnnu.
Table 1. Physiological and biochemical characteristics of Russian sturgeon caught
in the Northem Caspian.

foa feuorro6nH,
r/t

06qrfi
cbr Bopororr Hbrfi 6elox,

rlt
B- runonporeu4rr,

r/t
Xorecrepnu,

r/t
O6utue

nnnu,.s rlrl

2009
24,56+1 ,16 2,65+0, I 8 0,68+0,04 2,81+0,22 2,81+0,22

46 46 46 46 46

2010
27,89+1,22 4,60+0,26 0,35+0,04 2,26+0,28 2,26+0,28

46 46 4t) l4 14

201 |
24,16+1 ,43 3,1 7+0,1 8 0,80+0,05 4,10+0,27 4,10+0,27

44 ++ 44 44 44

I 960-70-e
lo4lt* 34,5+ 0,4 3,00+ 0,20 0,7+ 0,03 4,07+ 0,14

Ilpulreuanre: x - no AaHHbrM f .K. tllelyxnna (1974).
Note: * - according to G.K. Shelukhin's data (1974).

Y crepnxgfi, BbIJIoBJIeHHofi B peKe B Me)KeHHnfi nepuoA, KaK s 2010 r., TaK rd

s 2011 r. uccreAoBaHHble [apaMerpbr KpoBrr npaKTr..rqecK]r He orJrr4qaJrr{cb or raKoBbrx
y prr6, r4ccJreAoBaHHbx n 1970-x rr. (ra6n. 2).

Ta6;rnqa 2. @ngnororo-6uoxuvrzqecKr4e rroKa3areJrr.r creprrg.vt, BbrJroBJreHHofi a pexe Borra.
Table 2. Physiological and biochemical characteristics of sterlet caught in the Volga River.

[pnne.ranne: * - r]o AaHHbrM f. K. tllenyxuna(1974).
Note: * - according to G.K. Shelukhin's data (1974).

Taruna o6pasovr, y pyccKoro ocerpa Molr(Ho orMerr,rrb HilJrr{qne HeKoropbrx

SynrqzouaJrbHbrx HapyrrreHr4il, oco6eHHo 9To KocHynocb KoJrlrqecrBeHHofi

xapaKTepucrr4Kr,r coAep)r(aHrrr reMorno6u]li'a s 4poBt4. Y oco6efi pyccKofo ocerpa c
AeQr,rqnTona 6ema vr JrvtrvroB, c HapyueHr,reM Mera6olrr3Ma B-nv[onporel4AoB Bo3MoxHbI

rraroJrorr{qecKr.re r8MeHeHr.r.fl B npoqecce $oprralrponaHux KaqecTBeHHbrx rroJroBblx

lpoAyKToB Ha caMbrx paHHktx cTaAr,r{x ux oopMr4poBaHr,rJr.

Zccne4onaHue coAep)r.aHnfl nlrflu.qoB y Bo6nbr B Mbrrrrqax r4 roHaAax rIpoBoAI4JrI{ B

lepr{oA Mt4rpaur4r{ Ha Hepecr r.r oceHb}o B rrpeA3nMoBulJrbHbrfi nep[oA. I,Iccne4onaHsfl y
rrporl3BoArrrenefi B BeceHHlrfi rrepnoA 20Il r. BbrrBr4Jro AanbHefiuee He6orbruoe

foa feuorlo6uu,
rlt

O6urlfi csrnoporouHsrfi
6eror. n/n

B- nunonporeu4rr,
rll Xo,recrepuH, r/,r

O6urue JruIrr,rAbl,

rlr.

2010
60,2+3,2 27,71+2,14 3,5610,33 1,56+0,34 5,82+0,68

2l 29 25 29 29

201 |
60,6+6,1 34,96+2,00 3,32+0,27 0,74+0,05 5,01+0,57

t0 25 z.) 25 22

1960-70-e
rogrt*

65+l,6 34,5+0,4 3,00+0,20 0,7+0,03 4,07+0,14
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cHz)KeHr.re gToro Ban(Hefiruero rroKiBareJur )KrrpoBofo o6MeHa. Cpe4uee ero Korl4qecTBo

cocraBuJro 0,5 yo, qro oKasaJrocb HlDlKe, qeM y prr6, uccreAoBaHHbD( n 2010 u 2009 rr.
B cpe4uervr, ypoBeHb )Kupa B Mhrrrrqax 6ru uennrcoKr.rM r,r B cpaBHenvpt c na6nroAaeMblMu

ropa3Ao paHee 3Har{eHr.rrMu. Hanpuuep, n 1980-1990 rr. ypoBeHb I}ITIHAoB B Mbllrrqix
npor.r3BoAlrrereil no6rhr, Mr4lpr,rpyroqux n p. Bonry, xore6anct B rlpeAetax 2,5-5Yo

(IIInxura6eKoB, 1985, CupanovruK..., 1999). Ananoru.IHas reHAeHIIlrfl ycraHoBJIeHa B

roHaAix. B qacrnocru, 3a r4cKJrroqeHr4eM pe3ynbraroB 2010 r., BbUIBJIeHa HeKoropiul
TeHAeHrIr,rr cHrDKeHr,r.f, xo4pa B r{{pe, coorBsrcrBeHHo B 2009 r. - 1,93o/o,2010 r. - 2,63Yo,

20ll r. - 2,030 . B 1950-1960 rr. coAepxaHr{e Jrnrr{AoB B r4Kpe so6mr rone6arocr n

npeAeJrax or 3Vo p.o3,5oh (genparona, Baceqruria,1962; r{erpaxoua,196l) (ra6l.3).

Yponenr BoAopacrBopr,rMoro 6erxa olpeAeneHnrrfi s Mbrrrqax flpou3BoAl,Irerefi
no6nrr secuofi 2011 r. 6rrr secxoJrbKo Bbrrrre, qeM y psI6, taccneAoBaHHblx n 2010 r.
(24,96 rrar/r) z cocraBr,rJr 28,42 ur/r, no oKa3aJrcr HeMHoro HrDKe, rreM B 2009 r. (33 ur/r).
OAsaxo rro AaHHbrrr,r BH?IPO 6eror B Mbnrrqax y xacnuficrofi so6rH cocraBJUIJr 55 rvrr/r

(CupanovurK..., 1999). Konnqecreo BoAopacrBoplrMoro 6em<a B roHaAax caMoK no6nu
secHofi 2011 r. cocraBr.rJro 80,03 rr,rrlr. 34ecb Mbr sa6moAaeu ycrofiuuBylo reHAeHIIr{rc

cHrDKeHr.r{ KoJrurrecrBa 6enxa B roHaAax, orpeAeneHHylo eure c 2008 r. y prr6,
BhrJroBJreHHHx s 90-e fr., 3Tor [oKa3areJrb cocraBrqt 204 rr,r/r (CupaBoqHI,IK..., 1999).
Bce aru Herarr,rBHbre reHAeHrlrdr,r, cKopee Bcefo, o6rqcHqrorcr KaK HeAocrarKoM rIr.InIrI,

TaK r4 HeBo3MoxHocrbro nonHorleHHo ycBolrrb ncrrpe6neuHyro rrrrrrly, B cBfl3vt c rBJreHr{eM

xpounuecxofi LrHToKcr,rKarlur{. Bce 3Tr4 npoqeccbr cBl4AgreJlbcrByer o roM, trro y
rrporl3BoAt4renefi so6rr,r B nocneAHee BpeMr rrpo[cxoAr{T cHrDKeHve aKKyMyn-lqrrl4

6noxauuqecKr.rx cy6crparon, B ToM rrr.rcJre )^{acrByrouux B Soprvruponanuu roHaA
(ra6r.3).

Ta6.nnqa 3. MexroAoBar AHHaMr4Ka coAepxaHuc o6qHX nurrr4AoB H BoAopacrBopl,IMoro 6errca
B rKaHrx caMoK so6rH (Rutilus rutilus caspicus) s eeceHHufi rrepr4oA (p. Borra).
Table 3. Annual dynamics of the content of total lipids and water-soluble protein in the tissue
of female roach (Rutilus rutilus caspicus) during the spring period (the Volga River).

{nnua (l),
CM

Macca,
T

fIor,
c3f*

Ynuraguocru
no @yrurony

JIunu4u,
%

Bo.qopacrnopnnsrfi 6enox,
ur/r

Mbttxubl foHaAbr Mbrruubl foHaAbr

2009 (M+m)

24,3+0,44 322,7+19,3 ?IV 1,23+0,02 0,62+0,06 1,93+0,09 26,04+1 ,',Z0 132,8+3,70

n 29 29 29 29 29 29 29
2010 (M+m)

2l+0,4 207+t2.9 ?IV I tR+nn, 0.55+0.05 2.63!0.14 24,56+1,90 96,3+3,92
n .AJ+ a^J+ .AJ+ 1^

J.+ .A)+ -)+
a^)+

201l(M+m)
20.5X0.27 173,5+7,65 ?IV 1.1010.02 0,50r0,03 2,0310,09 28,42+t,54 80,0314,65

JJ JJ JJ JJ JJ -)J JJ

launure npournbrx Jrer

? 5-5 ?-? s 55 204

flpnue.ranne: * C3f - cra4ur' 3peirocrn t'oHaA.

Note: * GMS - gonad maturation stage.

Vponenr nr.rrrr4AoB B TKaH-sx y pu6, uccneAoBaHHbrx oceHbro 20ll r., 6un
HecKoJrbKo BhIIrIe, rIeM y prr6, zccneAoBaHHbx n 2010 r. KonrrecrBo Jrrrru4,qoB cocraBnJro
B Mbrruqix -0,74% (2009 - 0,540 ,2010 - 0,520 ,), B roHaAax - I,lgoh (2009 r. -2,17o/o,
2010 r. - l,3l%o).
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Co4epxaurre BoAopacrBopr4Moro 6enxa B Mbrrrrqax y no6nu B rrpeA3r4MosanrHrril
leprroA HtxoArinocb B rrpelenax uuxuefi rpaHr,rrlrr HopMbr - 43,93 uilr, v 6rrlo
6rlltsxo K ypoBHrc orrpeAeneHuou y pn6, HccneAoBaHHbrx e 2010 r - 43,53 ur/r
(2009 r. - 36 rr,r/r).

Co4epxaHpre 6enxa B roHaAax y no6nrr B rrpeA3r{MoeanrHrrfi nepr{oA 6uro Hr{}Ke,
qeM B 2010 r. (155 rr,rrlr,2009 r. - 195 ur/r) ra cocraBr4rro - 111,30 lar/r. 3ra Hu3Kat
cpeAH-st IIH$pa cBq3aHa c 6omnrana KoJrr.rqecrBoM oco6efi, HaxoArrqlrxct
sa II ra II-III craallf,x 3peJlocrr4 roHaA, y Koropbrx, KaK ]r3BecrHo, B rroJroBbrx npoAyxTax
6erra HaKonJIeHo MeHr,rIe, qeM y prr6 III u fV craAufi sperocrr.r roHaA. Tar, cpe4nee
KonuqecrBo BoAopacrBopr.rMoro 6enra B roHaAax 3peJrbrx caMoK cocraBr4no 152,96 vtrlr
(ra6r.4).

Ho, necvrorpt Ha ro, qro B rrocneAHl,Ie HecKoJrbKo JIer, KoJluqecrBo pe3epBHbIX

BeIIIecrB, HaKarrJrrrBaeMbrx eo6roft 3a HarynbHrtfi nepuo4, orHocI4TeJIbHo flocrotHHo, rr He

ua6mogaercq KpilTl,IqecKr,rx Mr.rHr.rMyi!{oB) vtx coAepxaHr,re Bce paBHo HLt}Ke, uerr,r y pu6
I4ccneAoBaHHbIX fopa3Ao paHee. Tax, xonzqecrBo Jrr,Irrr4AoB B Mbrrlqax He Aocrr,rraer rofi
Mt4HlrMtulbuofi ronqeHTparlnx Bbr{BJreHHofi y prr6 n 60-80-e fr., Koropa.f, coc[BercrBoBaJra
2Yo (goxogl4no Ao 5%) (KasauqeeB, 1981; CnpanovruK..., 1999). Koruqecreo JrktrrrrAoB B

foHaAax npilMepHo s I,5-2 pa3a Huxe, qeM y prr6 BbrJroBJreHHbrx 1950-60-x rr.
(t{enpar<ona, BaceqxHfi, 1962). Korrqecreo BoAopacrBoprrMoro 6erxa B Mbrrrrqax r{

foHaAax y pu6 B 1980-90-e rr. cocraBJrrJro 55 il 76,5 rrar/r coorBercrBeHHo
(CnpanounnK..., 1999) (ra6n. 4).

Ta6.rnua 4. MexrogoBar AuHaM[Ka coAepxaH[q o6qnx nHilHAoB 14 BoAopacrBopr,rMoro 6elna
B rKaHrx caMoK so6nrr e oceHHHil nepuoA (CeaepHrrfi Kacnrafi).

Table 4. Annual dynamics of the content of total lipids and water-soluble protein in the tissue
of female roach (Rutilus rutilus caspicus) during the autumn period (the Northern Caspian).

lruua (l),
CM

Macc4
r

flol,
c3f

VnuraHnocrr
no (Dy,rrroHy

JIHnu.qu,
%

Bo4opacreopunrrfi 6elox,
vr/r

MbIUl|_lbl FOHaAbr Mbrrxubr FOHaAbr

2009 (M+m)
l7+0,20 I 08+4,70

?III
I ,I 3+0,02 0,54+0,04 2,17+0,15 36+l,90 195+3,20

n I lJ I.) IJ I) IJ 73 t)
2010 (M+m)

l810,30 124+6,1
?III

1,0310,01 0,5010,04 l,43r0,08 45,02!2,45 171,5+6,2

nl4l 41 47 47 47 41 47

201l(M+m)
l6+0.3 88+5.5

7ilr
1.05+0.02 0.74+0.06 1,79+0,16 43.93+2.77 l I 1,30+8,3 l

n | 6l 6l 6l 6l 60 58 55

.{aunure [pourJrbrx Jrer

2-5 J-+ 55 76,5

flpuueuanne: * C3f - crarvfl 3peJ]ocrr,r foHaA.

Note: * GMS - gonad maturation stage.

IrlccreAosaHr4e coAeplnal,l'nfl. n[[r{AoB B TKaHr]x y Mr{rpr{pyroqero Ha Hepecr neqa
BbrrBr{Jro, r{To B TeqeHr4e nocJreAHr,rx rrflTvr JreT STOT noKa3areJrb HaxoAl{nct Ha

cra6ursuolr, Ho AoBoJrr,Ho Hr,r3KoM ypoBHe. B qacrHocrrd, coAep)KaHze nI{[I{AoB
B Mbrrrqax: B 2007 r. - 0,630/o; 2008 r. - 0,45o/o;2009 r. - 0,67%o;2010 r. - 0,62Yo;

2011 r. - 0,620 . Kar z y no6nn, 3Aecb na6nroAaercr BbrcoKufi ro:S$nqrleHr Bapva\vv
(V:88,38%), or 0,26 Ao 2,39oA. 3ro cBprAsreJrbcrByer o QlasuoloruqecKofi
pa3HoKaqecrBeHHocrr.r flpor43Bo1rlrelefi nelqa u o1sscttsercr Hiurr4qr{eM n nu6oprn pu6

881 BOilPOCbI PbfBOJIOBCTBA ronr 13 Ng4(52) 2012



OCOBEHHOCTI4 OBMEHHbIX NPOIECCOB

pa3Hbrx Bo3pacroB, Beca (or 351 ao I 390 r.), AnrdHbr (l or 25 ao 40 cu), sarouoMepHo
prrrurraroqrlxcq ro oroMy rroKirareJrro. flo nexoropbrM AaHHbrM, ypoBeHb nkrrrr.rAoB B

Mbnrrqax y npozseogurenefi Jrexra B 1950-1980 rr. xone6arcq B npeAenax 2-7%
(Ka:au.reen, 1981) V.rHrrrsas ro, qro ponb xcrrpoBbrx Aerro y KapnoBbD( BbrfroJrH{ror
Mbrrrrrlbr, r,rccneAoBaHHbrx npor{3soAurerefr neqa cneAyer orHecrn K rpynile ucrorrleHHbrx
(Kouona, 2001) (ra6r. 5).

Ana:rorprqHas reHAem\krt ycraHoBJreHa B ornorrreHnu KoJrlFrecrea o6uilx nr4nr,rAoB

B roHa.qax: raK B 2007 r. -2,72o/o;2008 r. - l,72Yo;2009 r. -2,68Yo;2010 r. -2,I7Yo;
2011 r. - 2,22yo. flo nexoropbrM AaHHbrM, xfl{pHocrb 3penbrx r4Kpr,rHoK ner{a paHee

rcore6aracr s rpeAenax or 2 .4o l0% (CnpanouutrK..., 1999). Hauru AaHHbre

cBr,rAerenbcrByror o roM, r{To }(HpHocrb r.rKpbr Mr4rp}rpyrcilIero n Bonry Jrerqa, HtxoAr.rrct
na nraxnefi rpaHHIIe HopMbr.

B re.reHrle rrocneAHr.rx rer cHr4xasrcs. KoJrr4qecrBo BoAopacrBopr{Moro 6enxa e

Mbrrrrqax Jreura, coorBercrBeHHo: 2009 r. 25,97 rrar/r; 2010 r. 38,80 rur/r
u 20ll r. - 37,34 ur/r. 3ror rroKa3areJrr no 6oree paHHprM r,rccneAoBaHr4rM B cpeAHeM

xone6anc.s B rrpeAenax 50-60 vrr/r (Cnpano.rurK..., 1999). B lrKpe rpoucxoArr
aHarrorr4qHbre rpoqeccrr:2009 r. 117,80 rrar/r;2010 r. - 101,5 vrrlr u 20lI r.

109,5 ur/r. B [pexHl4e roAbl y 3penbrx npolr3BoAr{rerefi nerla KoJrr4rrecrBo

BoAopacrBoprrMol'o 6enra B r.rKpe rore6a-nocb B rrpeAeJrax 200 ur/r (CnpanoqHr4K. .., 1999)
(ra6r.5).

Ta6.rnqa 5. MexroAoBaq AHHaMr.rKa coAepxaHus o6u1tax nunr4AoB 14 BoAopacrBopr4Moro 6elxa
B rKaHflx caMoK neula B oceuuufi repuoA (Cesepnufi Kacnufi).
Table 5. Annual dynamics of the content of total lipids and water-soluble protein in the tissue of bream
(Abramis brama) during the autumn period (the Northern Caspian).

fipnrvrevaxne: * C3f -cra4ns 3penocrn foHaA.

Note: * GMS - gonad mafuration stage.

Ha uouenr: KoHrIa HarynbHoro nepfioAa caMKrr III C3f (craguw 3peJrocrrr ronag)
HaKafrJll4Bturr.r Jrr.rrrr.rAoB B Mbrrrrqax cneAyroq[e KoJrrrqecrBo: B 2010 r. -0,640A, s 2011 r.
- 0,62yo, Konlrqecrso BoAopacrBopl,IMoro 6erxa y caMoK III C3f B Mbrrrqax cocraBJrrJro B

2010r. -41,45 ut/t,n2011r. -44,91 rur/r.KonuqecrBonr{nr.rAoBBroHaAaxyerr{xxe
oco6efi u3)rureHHblx s 2010 r. cocraBJrsro - | ,J3yo, s 201I r. - l,56yo. Bo4opacrnoprrMoro
6elra, coorBercrBenHo, 146 ryrrlr u 111 rr,rr/r. B 2009 r. aHuurorr.rqHbre r4oone.rloBaHr4t

He npoBo.qvrrwtcb (ra6r. 6).

ftuua (l),
CM

Macca,
f

fIol,
c3|-*

Vuzrauuocrr
no OyruroHy

JIunlr4sr,
%

Bogopacrnoplrrrlufi 6erox,
vr/r

Mbllxubr roHaAbt MbttuIIbl roHaAbr

2009 (M+m)
32,65+0,41 760.2+34

?IV-V
I.l7*0.04 0.67+0.1 I 2,68+0,19 25,97+1,00 I 17,80+6,60

n 27 21 27 27 27 27 27

2010 (M+m)
34+0,73 808+63

?IV-V
0,62+0,l0 2,17+0,10 38,80+2,74 107,5+4,96

n 27 27 27 27 27 21

2011 (M+m)

3l,4X0,71 701151,8 ?IV-V 1,09+0.03 0.6210.10 2,22+0,22 37.34!2.25 l09.515.00
n 30 30 30 30 30 30 30

,{aH urre nporxJrbrx Jrer

2-l 2-10 50-60 200
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Eoree paHHHe r4ccJreAoBaHvrfl, Ervrx pu6 (Ka^:aHqeeB, 1981) BbrrBrsrkr y Hr,rx

BbrcoKoe coAep)KaHr{e nr4[r.rAoB B Mbrrrrqax - or I ,5 go 7Yo (uo Corcnery) B 3aBucrrMocrr4
or ce3oHa roAa, c yBenuqeHr.reM K oceHr4. flo Aassuru BHI,IPO, s 1990-e rr. y BonxcKoro
neula orMeqaJrr4 coAepxaHr,re Jrr{[rrAoB B Mbrrrruax Ao 5,4yo, 6ema Ao 190 ur/r
(BPB - 57 wrlr) (CnpanovnzK..., 1999). B rouaAax y neqa Prr6zucroro BoAoxpaHvrnvruta
ua III C3f orrvrequru ro 3,94 o xupa u 73,32 ur/r no4opacrBopnMoro 6enr<a B roHaAax
(Kouona, 200I), Ho 3Aecb cne.qyer rroMHr{Tb o 6oree xoJroAHoM ceBepHoM

uecroo6zranvrlt.

Tadlnqa 6. MexroAoBas Ar4HaM[Ka coAepxaHnfl. nlllv1oB r.r BoAopacrBopuMoro 6errca B rKaHqx
rctl4a(Abramis brama) s neceuur4fi rrepr4oA (p. Bonra).
Table 6. Annual dynamics of the content of lipids and water-soluble protein in the tissue of bream
(Abramis brama) during the spring period (the Volga River).

ilpnnreuaHne: * C3f - crarvs,3penocru foHar.
Note: * GMS - gonad maturation stage.

Tarcuru o6pa:orvr, BbrBoAbr o cocroqHr,rr4 rrpor,r3BoAr,rrenefi Jreula, KaK LI no6lnr, ua
MOMeHT KOHTIa HarynbHOfO rreplroAa B rrocneAHve rpv foAa, cBr.rAeTenbcTByror o ToM, qTo

cocrorHrae pu6 yAoBnerBopr{TeJrbHoe, xor-fl He caMoe 6naronony*roe, T. K.

B coBpeMeHHbrx ycnoBr4sx Borro-Kacnuq oceHHVe eo6ra v neu lpoAomrarcT He

Ha6raparu Tof o Bo3M olKHoro MaKcr{MyMa 3arracHblx pe3 epBHbx B elrlecrB.

Irlsyreuue QusuororrnecKoro cocrorHr4fl Mr4rpr{pyroqefi Ha Hepecr rlpoxoAHofi
cenbArr-qepHocrrrrHKlr 3a flocneAHr.re I'B'a roAa rroKa3tulo, tITo oHo AaneKo oT

orrrr,rMrlrrbHoro. lloAroroBJreHHocrb K Hepecry caMoK, o6ycrannzBaeMoe HaKolJIeHI,IeM B

MblilreqHofr TKaHI4 3HeprervrrecKrlx r,r nJlacrr{qecKux BeulecrB, HaxoAl,Inocb Ha HI,I3KoM

ypoBHe. 3anacrr ntanrlAoB B TeJre caMoK rr3] {eHHbrx s 2010 r. B cpe.4HeM cocraBJUIll'u 6,70/o

or cupofi Maccbr, s 2011 r. - J ,6oh, a coAeplxaHue BoAopacrBopr.rMoro 6enKa B MbIIIrqax B

2010 r. cocraBr.rJro - 38,9 nar/r, n 2011 r. - 51,1 rr,r/r. 3ro coorBercrBeHHo e 3-2 paza

MeHbrrre, r{eM y oco6efi r,r3) {eHHbrx HaMr,r s 2003 r. r4 cyqecrBeHHo HI{xe, rro cpaBHeHr{Io c

60-vrra rr. nporrrJroro BeKa, KofAa, Halpr4Mep, coAep)KaHI,Ie xfipa y grol'o BI4Aa ceJrbAI4

Aocrr,rrano ll-18%. Cym rro noKa3arenrM xr{poBoro u 6emoeoro o6uenoB B Mbrlrrqax,

nsyreHnofi ceJrbAr{, $zsuororuqecKoe cocrorHue ee xapaKTepn3oBiulocb nsrcorofi
crerleHbro rereporenHocrl4, r{To cBl4AereJrbcrByer o necra6ulrnux 3KoJIorI4qecKptx

ycnoBrrrx uecr o6nraHl,It 3Toro Bla4a.

lruna (l),
CM

Macca,
f

ilo,r,
c3f*

VnurauHocrr
no (Dynsrony

JInnu4rr,
%

Bo1opacreopuurrfi 6erorc,
ur/r

Mbrrrrubr foHaAbr Mbturllbl foHalbr

2009 (M+m)
17+0,52 123+10,70

? III I, l0+0,05 0,43+0,04 29,31J.1,61

n 30 30 30 30 30

2010 (M+m)

25.2+0.5 305.8t20.9
?ilr

0.9910.05 0,64+0,2 1,73+0,43 41.45+4.01 145.7!16,5

n 6 6 6 6 6 6 6

2011 (M+m)
24+g,g 277+30,2

a I II
0,94+0,03 0,62+0,07 1,56+0,33 44,91+6,98 I11,46+18,66

8n 8 8 8 8 8 8

laHurre npounbrx ner
1,5-7 57
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3AKIIOqEHI4E
Conpeueunbre 3KoJrofr.rqecKue ycnoBr{r Borro-Kacilprs orpa3vlrurcb Ha cocrotHl,Il4

o6uennrrx rtpoqeccoB pn6. V [peAcraBJreHHbrx n pa6ore racuuficrux pu6 Ha pa3Hblx
gTanax foAoBoro rIr{KJra orMer{arorcr HeKoroprre QyurquoHa-IlbHble HapylrreHur, 4eSuqur
saxHefiuux 6uoxuuuqecKr,rx KoMrroHeHToB nr{rrrdAoB vr 6enxa, orrpeAenflroulux
HopManbHyro AHHaMvKy rrpoAyKrlr.roHHbrx llpoqeccoB, ypoBeHb 3HepreTLIKI4 prr6 B

Mrrrparluounufi [epr{oA r,r cpoKr{ ycnerrrHoro 3aBepueHl4t penpoAyxrunuofi Qynxqzr.r.
Hecnaorpr Ha ro, r{To y 6onsurefi q'acru coBpeMeHHrrx xacnraficxHx pu6 coxpaHterct
HopMzlnbHiu{ HarrpaBneHHocrb rerreHvr o6uenHrrx [poqeccoB, Bcrpeqarorlldecq 3Aecb

$u:lronoro-6uoxurranqecKr,re HapyrrreHr,rr He cuoco6crnyror srrcoxofi eQ$errunHocrl4
BOC[pOr.r3BOACTBa IOTOMCTBa.
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SPECIAL FEATURES OF METABOLIC PROCESSES IN SOME PARTICULARLY
VALUABLE CASPIAN FISH SPECIES UNDER PRESENT ENVIRONMENTAL

coNDrTroNS oF THE VOLGA-CASPTN BASrN (FROM THE 2009-2011)
A 2012 y. D.R. Faizulina, S.A. Golovinova, N.N. Bazelyuk

Caspian Fisheries Research Institute, Astrakhan
Special features of metabolic processes in some particularly valuable Caspian
fish species (Russian sturgeon - Acipenser gueldenstaedtii, sterlet - Acipenser
ruthenus, roach Rutilus rutilus caspicus, bream Abramis brama,
black-backed shad - Alosa kessleri) were studied. Comparative analysis of
blood values, lipid and protein content in fish tissues and literature data of
previous years was made.
Key words: Russian sturgeon, sterlet, roach, bream, black-backed shad,
metabolic processes, physiologic al and biochemical characteri stic.
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