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BBEJEHUE

AKTYaJIbHOCTb MPO0JIEMbI

JlococeBble pBIOBI 3aHUMAIOT 0CO0OE IMOJIOKCHHE B CHCTEME aKBaKyJbTYypbl, KOTOPOE
OIpeneNsieTcsi OCOOCHHOCThIO WX OWOJIOTMM U BBICOKOW PBIOOXO3SIMICTBEHHOW IIEHHOCTBIO
(Kanunee, 1984). OnHu SBISIOTCS TPAJAWIMOHHBIM OOBEKTOM MPOMBICIA KaK HCTOYHHK
BBICOKOKAQYECTBEHHOM IMUILIEBOM MPOLYKLHUH.

HckyccTBeHHOE pa3Be/ieHHE KaK CIoco0 MOMOJHEHHS 3aMacoB MPOXOJIHBIX JTOCOCEH UMeeT
OTpe/ICICHHOE TPEMMYIIIECTBO — BO3MOXKHOCTh KOHTpPOJISI Ha BCEX JTamax 3MOpPHOHAILHO-
JUYUHOYHOTO U MaJIbKOBOTO Pa3BUTHS. JTO MO3BOJISIET BHIPANIMBATH MOTOMCTBO HY)KHOTO pa3mepa
U KadyecTBa, 00eCIeunBaeT MOBBIIICHHYO COXpaHHOCTh ocobeii (Kanuabes u ap., 1970; Ilerpenko,
1976). BppkKMBaeMOCTh MOJIOAM Ha pPHIOOBOAHBIX 3aBojax coctasiser oObiyHO 70-80% ot
KOJIMYECTBA MHKYOMpPYEeMOW HKpBI, B TO BpeMsl KaK B €CTECTBEHHBIX YCJOBHSX JTa BEJIMYMHA B

HecKoJbko pa3 Huxke (Kanuabes, 1984).

B Hacrosimiee BpeMsi 3a00JieBaHUs KYJIbTHBUPYEMBIX THIPOOHMOHTORB SIBJSIOTCS OJHUAM W3
IJIaBHBIX (DAKTOPOB, CACPKHMBAIOIIMX Pa3BUTHE MHPOBOIO HCKYCCTBEHHOTO BOCIPOM3BOJICTBA
(Llenkynor, 2000, 2004; Jlapuesa u ap., 2004). B pesynabrate rudeau ot 6ose3Heil akBaKyIbTypa
Tepsier B cpenHeM a0 15-20% mnpoxykuuu u 6onee (CtpenkoB u np., 2005). IIpumeHenue B
palpoHe pbI0 HEKAUYeCTBEHHBIX HMCKYCCTBEHHBIX KOPMOB M J00aBOK K HMM MOTYT MPHBECTH K
anuMeHTapHbIM 3aboneBanusmM (Moccia et a., 1984; Daskalov et a., 1999; Kapacera, 2003). B
MOCJICHNE TOABl YBEJIUYMBACTCS YHCIO 3aBOJIOB, HEOJIAromoOIy4YHBIX 10 OaKTepHaIbHBIM,
napasutapHeiM U TpuOKoBbiM Oose3nsim (baysp, Mupsoesa, 1984; Haymosa, Poiitman, 1989;
Cepumiok, 1995; Verumenko, Cepreenko, 2001; Jlunesa, 2004). Ha mMHOrux 3aBojax MOSBIISIOTCS
3a00JIeBaHuUs1, paHee HEe BBISABISBIINMECS B pernoHax. Tak, Ha MaJKHHCKOM JIOCOCEBOM PhIOOBOTHOM
3aBoge (JIP3) y mpousBonuteneid Hepku B 2001 r. BnepBole Ha KamuaTke ObLT BBIAEIEH BHPYC
UHQEKIIMOHHOTO HeKpo3a remornoatnueckoit Tkanu |HN (Pynakosa, 2001, 2003), a no3xe Ha 3TOM
ke 3aBoje M Ha JIP3 O3sepku mNpOM3OILLIM BCHBIIIKKA 3a00J€BaHMsI, BbI3BAHHBIC O3TUM K€

natorenHbsiM arenTom (["aBprocesa, 2004a; Pynakosa, 2004; Pyaakosa u ap., 2005).

HocutensiMu 1 ucrounnkaMu Bo30yauTeneil 6osie3Heid, B OOIBLUIMHCTBE CIIy4aeB, SIBISIOTCS
MI0JIOBO3pENible PbIObI €CTECTBEHHBIX MOMYJIALMI, UCIONb3yeMble B KaueCTBE MPOM3BOAMTENCH Ha
JIP3 (bopmoroBa, Jlapuera, 1995; Illeaxynor, 2000, 2004). Kpome Toro, uMu MOTyT OBITh BOJA,
TPYHT, pPbIOOBOIHBIA WHBeHTaph, kopma W T.ja. (Post, 1987, COopHuk uHCTpyKIWii...1998;
['pumienko u np., 1999).

He3aBHUCHMMO OT UX 3THOJIOTHMH, MTATOTEHBI MPUBOASAT K CTPYKTYPHBIM U3MEHEHHUSM B TKaHSIX,
a Hepeako BbI3bIBalOT U Tudens puid (baysp, Mupsoesa, 1984; Fish pathol..., 1989; Ferguson,
1995). Jliass AMAarHOCTUKM WH(EKIMOHHBIX W HMHBA3MOHHBIX MATOTeHHBIX 3a00JieBaHUMN

MNPUMCHSAIOTCA Ppa3JIMYHbIC MCETOIbI HCCHCHOB&HHﬁ: BUPYCOJIOTUYCCKHUE, 6aKTepI/IOJ'IOFI/I‘IeCKI/Ie,
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napasuToJOIrM4CeCKUC, IreMaToJOIrn4CeCKUEC, THUCTOJOIMYCCKHE M THUCTOXMMUUYCCKHE. HOCJ’IGI[HI/IG
MO3BOJIAIOT BBIAB/IATH O0JIE3HU HA HaYadbLHOU CTaluu pa3BUTHA U CYAUTHb O CTCIICHU BO3ICHCTBUA
[MaTOICHHOI'0 ar¢HTa Ha OpraHu3M pBI6. C oTot OCJIbI0 Ha JOCOCCBLBIX pBI6OBOI[HBIX 3aBOJax

BEJIETCS] MOHUTOPHUHT 332 COCTOSIHUEM 3JI0POBbBSI PhIO.
Ileab 1 3aaa4um McCaeI0BAHUSA

L[eﬂb HaCTOSIIIEH pa6OTI)I 3aK/Iro4ajlaCb B OLCHKEC COCTOSAHHA 340POBbA  MOJIOAU
TUXOOKEAHCKHUX JIOCOCEH M3 €CTECTBEHHBIX BOJOCMOB MW Ha pI)I6OBOIIHI)IX 3aBojax KamuaTku Ha

OCHOBC BBIAABJICHHBIX MOp(bOJ'IOFI/I‘IeCKI/IX W3MEHEHHI.

JInsi BBIMOJAHEHUWs] JTOW MeiM ObUIM IOCTAaBICHBI CIEAYIOIIME 3a1add: 1) BbISIBUTH
Mopdooruueckre U3MEHeH!s B pa3IUYHbIX OPraHax U TKaHAX JIOCOCEH pa3HOro MPOMCXOXKIEHUS,
2) onpeieNuTh CTENeHb BO3JICHCTBUS pa3IMYHBIX MAaTOTCHOB HA TKAHW W OPraHu3M pPbIO B IEJIOM
(Ha cocTosiHME 370pPOBBSI MOJOAM); 3) M3YYUTh IATOICHE3 ATUMEHTAPHOTO 3a00JeBaHHUS |
UH(EKIMOHHOTO HEKpPO3a T'eMOIMOITHYECKONH TKaHU Y THXOOKEAHCKUX Jococei; 4) BbIABUTH U
MIPOaHAIU3UPOBATh NPUUYUHBI, YCIO0BUS U (AKTOPbI, CIIOCOOCTBYIOIIME BOSHUKHOBEHUIO O0JIe3HEH y
3aBOJICKMX THXOOKEaHCKHMX JIOCOCEH; 5) MPOBECTH CPAaBHHUTENILHYIO OLICHKY 3a00JIeBaeMOCTH Y

MOJI0AHU JIOCOCEH €CTECTBEHHOI'O U HCKYCCTBECHHOI'O BOCIIPOU3BOJACTBA.

Hay4ynast HOBH3HA

BrnepBble 3yueHbl TUCTONATOJOTHYECKUE U3MEHEHUS Y 3aBOJICKMX TUXOOKEAHCKUX JIOCocen
Ha Kamuatke npu MHPEKIIMOHHOM HEKPO3e T'eéMOMOITUYECKOW TKaHH, alTMMEHTAPHOM TOKCUKO3E,
UXTHO(POHO3E, UXTHO00/103¢ (KOCTHO3e), OaKTepHaIbHOW xKaOepHOU 00JIe3HH JI0COCeBbIX. BriepBhie
OTKCaH TMaTOreHe3 AJIMMEHTAPHOro 3a00JIeBaHUsl Y TUXOOKEAHCKUX JIOCOCEH, BBIpAlIMBaeMbIX Ha
pbri6oBoHBIX 3aBojax Kamuartku. [IpoananusupoBaHa nMHaMUKa MOPQOJOTHYECKUX H3MEHEHHI
npu UHPEKIMOHHOM Hekpo3e remomnodtnueckoii Tkanu (IHN) y ManbkoB Hepku Ha JBYX
pblGOBOL[HI)IX 3aBOJax B IIEpHUOMA SIU300THHU. BHepBbIC OIMKUCAaHbl TUCTOIIATOJIOTUYECCKNEC N3MCHCHU A
npu dBKcrepuMeHTanbHOM 3apaxeHun |HN wmanbkoB keTbl M Hepku. JlaHa cpaBHUTeNbHas
XapaKTepUCTHKA COCTOSIHUSL OPraHOB U TKaHEW MOJIOJM JIOCOCEH UCKYCCTBEHHOTO U €CTECTBEHHOIO
MPOUCXOXKICHHUS C UCTIOJIb30BAaHUEM CTAaTUCTUUECKONH 00paOOTKHU IaHHBIX.
TeopeTuyeckoe U NpaKTHYECKOE 3HAYEHHE PA0OTHI

Pe3ynbrathl uMccienoBaHui MO3BOJISIOT JaTh OLIEHKY COCTOSIHMSI 370pPOBbs PbIO pa3HOro
MIPOUCXOXKICHHUS, a TAKKE FMU300TUYECKON CUTyalluu Ha pbIOOBOIHBIX 3aBOJAX U B €CTECTBEHHBIX
Bojjoemax Kamuatku. Oka3zaHa Hay4yHO-KOHCYJbTaTHBHAs MOMOLIb B JMAarHOCTUKe OoJie3Hen
KyJIbTUBUPYEMBIX PbIO, OCOOEHHO, aTUMEHTApHBIX W MHUKO3HBIX. [loATBepxaeHHe OuarHosa
MHQEKIIMOHHOTO HEKpOo3a I'eMONOITHYECKOW TKaHM y HEPKHM Ha JABYX JIOCOCEBBIX PBHIOOBOIHBIX
3aBogax (Mankunckuii u O3epku) B 2002 u B 2004 rr. MOCIYKUIO OCHOBOW /ISl YHHUYTOXKECHHUS
3apaKeHHOM MOJIO/IM, 4YTO NPENATCTBOBAIO JalbHEWIIeMy paclpoCTpaHEHUI0 HWHGEKIUU Ha

3aBOJax U B HNPUPOJHBIX MOIMYJISAIUAX. HOHy‘ICHHLIe JaHHBIC O MOp(i)OJ'IOFI/ILIeCKI/IX HU3MCHCHUX,
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BBI3bIBAEMBIX NTATOT€HHBIMU areHTaMM Pa3IMYHON 3THOJIOIMU Ha prIOOBOIHBIX 3aBojax Kamuatkuy,
IOMOTYT CYIUTh O TsKECTH 3a00seBaHMN U yuiepOe, HaHOCHMOM 3J0POBBIO THMXOOKEAHCKHX
Jococed, a TakkKe [O3BOJIAIOT OINpPEIeNUTh JUarHOCTUYECKHE MpHU3HAKK 3a00JIeBaHUM.
KonnuecTtBeHHble mokazaTenn (MHAEKC THCTONATOJIOTMYECKUX HM3MEHEHHWH OpraHoB, MOKa3aTelb
CYMMapHOTO YCPEJHEHHOTO COCTOSIHHMsI OpraHW3Ma), MCIIOJIb30BaHHBIC TPU OLICHKE COCTOSHHUS
3I0POBbSl THUXOOKEAHCKUX JIOCOCEH MOTYyT OBITh TNPUMEHEHBl IS PACIIMPEHHOrO aHalu3a
JOCOCEBBIX pBIO K3 €CTeCTBEHHbIX BOJ0eMOB. IlpencraBieHHble [JOMOJHEHUS K MepaMm
npoQUIaKTUKA M KOHTPOJIE MHQEKIMOHHOTO Hekposza reMonostuueckoid TkaHu |HNV u
Ichthyophonus hoferi nanpasiensl Ha orpaHMYeHHE TPOHUKHOBEHHS 3TUX MATOT€HHBIX areHTOB Ha
3aBOJIbl U Pa3BUTHsI SMU300TUH, U, TAKUM 00pa3oM, CIOCOOCTBYIOT MOBBILIEHUIO 3()PEKTUBHOCTU
MCKYCCTBEHHOI'O BOCIPOM3BOJICTBA TUXOOKEAHCKUX Jococed. Marepuansl auccepTalyd MOTYT
ObITh MCIIOJB30BaHbl B JIEKLMOHHBIX KypcaX M Ha MPAKTUYECKUX 3aHATHUAX M0 MXTHONATOJIOTMU

JI0COCEBBIX PHIO.

Anpobauusi padboTsbl

Marepuansl  auccepTanud  ObUTM  TIPEACTABICHBI HAa  BOCBMOM  MEXIyHApOJHOM
koH(epenuuu EBponelickoil acconuanuu uxtuonatojoroB "bone3sHu ppld v 6ecro3BOHOYHBIX
(Omuuoypr, 1997), Bcepoccuiickoii koHdepenuun “I[lpo0neMbl MaTONOTUM, MMMYHOJOTMH U
OXpaHbl 3710poBbsi pbI0 W Apyrux ruapodouoHtoB” (bopok, 2003), MeKayHAPOAHONW POCCHIICKO-
aMepHKaHCKoW KoH(pepeHMu "3710poBbe BOAHBIX M Mopckux opranusmos” (IlledepacroyH,
ZananHas Bupmkunus, 2003), MexayHapoaHON HaydHO-NPaKTH4YecKol koH(pepeHuuu "Crparerus
pa3BuTHs akBakyJbTypel B ycimoBusx XXI| Beka" (Munck, 2004), otuetHoit ceccum TUHPO
(MetpomaBnoBck-Kamuarckuii, 2004) u B Bue rofoBeIx HayuHbIX oT4eToB KamuatHHPO B 2000-
2004 rr., Bcepoccuiickoif Hay4HO-NpakTHYECKOW KOH(pEpeHUMH-CeMUHape “DMU300TUYECKUI
MOHHUTOPHHT B aKBaKyJIbType: cocTosiHue ¥ neperekTuBbl’ (Mocksa, 2005).
I[yoankauuu

[To Teme auccepTaruu onyoarKoBaHo 13 paboT u 1 HaXOUTCS B TTEUYaTH.
CtpykTypa u 00beM aAuccepTanumu

Juccepranusi COCTOMT U3 BBEIEHUs, TPEX IJ1aB, 3aK/II0OUEHMs, BBIBOJOB, CIIMCKA JIUTEPATyphI
u cojepxur 14 tabmuu, 18 pucyHkoB. CHMCOK HCHOJb30BaHHOW JUTEpaTypbl BKiItouaeT 345
HCTOYHUKOB, B TOM uncie nHocTpanHbix 207. O61muii o00bem pabotsl — 178 cTpanull.
baaroagapHocTtu

Boipakato ri1y00OKyr0 NpHU3HATEIBbHOCTh CBOMM Hay4HbIM pyKoBoauTensMm — A.0.H., B.M.
Kapnenko (KamuatHUPO, [lerponasnoBck-Kamuarckuii) u k.0.H. W.I'. Cscunoii (MucTUTyT
ouonoruu mops JIBO PAH, BrnagusocTok).

[TpuHoLy HCKpEeHHIO 0Jaro1apHOCTh 3a MOMOLIb MPU BINOJIHEHUH pabOThl COTPYAHUKAM
KamuatHUPO — lA.A. Ca30HOByL N.B. Kapmanosoii, C.JI. Pynakosoi, 1.B. lllnanakoBoi,
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T.B. PsazanoBoii, E.B. boukoBoii, a Takke BceM KoJjuieraM, MPUHUMAaBIIMM ydacThe B cOopax
FMCTOJIOTMYECKUX MPoO BO BpeMs IKcneAuUMoHHbIX pabot; B.M. Xapnamenko B cratuctuyeckon
o0paboTke nosyueHHbIX pe3ynbraToB U M.K. TpodrumoBy B onpeneneHnu Bo3pacrta MojJoBO3penon
cenpau U3 03. bonpwon Bumroi. Belpaxkaro NpU3HATENBHOCTH JUpPEKTOpaM MaJIKMHCKOIO
aococeBoro psiooBogHoro 3asoaa JI.B. Caxaposckoit u JIP3 Osepku A.Il. ['opOanto 3a momorub
Opyd OMUCAHWM KJIMHUYECKHUX MPU3HAKOB OO0JIE3HW M TNPEAOCTaBICHHYIO HH(POPMALUIO O

KBapTaJIbHOM M CyMMapHOM OTXO/Ie MajbKOB HepKH B nepuoj snu3ootun |HN.

MATEPHUAJ U METO/bI

C 2000 no 2004 rr. uccnenoBano 41283 npoObl opraHoB u TkaHeil ot 1219 sk3. mMonoau
aococeir poga Oncorhynchus wa 5 jococeBbix pbIOOBOAHBIX 3aBojaax: Mankunckom (MJIP3),
[Mapatynckom skcnepumentaibiom ([1DJIP3), Bumoiickom (BJIP3), Ozepku (OJIP3), KetkuHo
(KJIP3) u ot 462 5K3. MOJIOAM PHIO Pa3HOro BO3pacTa BHINICYKA3aHHOTO poja U3 0ACCEHHOB pek
Bonbinasi, ABaua u Ilaparynka. Beero obcienosanu: yaBbun O. tschawytscha — 147, wepku O.
nerka — 517, xets O. keta — 610, kmwkyya O. kisutch — 335, ropoymm O. gorbuscha — 15. s
ornpeneneHus poHa 3a601€BaeMOCTH B UCCIIEyEMBIX BOJJOEMaX OTOMPAIN THCTOJOTMUECKUE MPOObI

y rosbia Salvelinus malma — 57 ok3.

Jlnst BBIABIICHMS] TPUYMH MUXTHO(OHO3a y OCTaBICHHOW Ha MOApAILMBaHUE MOJIOAN KHXKyda
na BJIP3, uccnenoBanu nonoBo3penyio cenpap Clupea pallasi u3 03. Boabimoit Bumroit (60 5k3.).
Jlns moATBEPIKACHUSI STUOJOTMYECKOM PO BUpyca MH(EKIMOHHOTO HEKpO3a T'eMOIMOITHYECKOM
tkanu (IHNV) npu 3aboneBanuu manbkoB Hepku Ha MJIP3 B 2002 r. u va OJIP3 B 2004 .
NPOBOAMIIA JKCIIEPUMEHTAIbHOE 3apakeHne MaibkoB KeThl W Hepku (Pymakoma, 2004).
['ucronornueckuMu Metonamu uccieaoBaay o 10 9K3. KeThl U HEPKU U3 MOJONBITHON U 10 5 9K3.

13 KOHTPOJIBHBIX TPYIIIL.

[Ipu cOope wMmaTepuana UCHOJAB30BAIM OMOJIOTMYECKMM M KIMHUYECKUM aHaIW3bl,
NaToOJOT0aHATOMUYECKOE  BCKPBITHE,  TUCTOJOTMYECKME W TUCTOXMMHMYECKHE  METOJIbI
uccaenoBanus. [Ipu OTCyTCTBUM KIIMHMYECKUX MPU3HAKOB MATOJIOTHUH MPOOBI OTOMpAId METOI0M
CllyyaifHbIX BbIOOpOK. OOpasipl TKaHeid pbl0 (QUKCHUPOBAIM HEMOCPEACTBEHHO IOCE OTIIOBA.
OBraHa3uio ManbkoB mpoBoawin B 1-1.5% BogHoOM pacTBOpe AMATHIOBOrO Hdupa WIU
anecretukoM MS-222 (Stoskopf, 1993). OtoOpanHbie a5 aHaIKM3a MPOOBI KOXKH, Kadp, nepeaHen
U 3aJHeil TOYKH, TIeYeHH M KETYHOTO My3bIps, JKeNyJ0uKa CepAla, Mpeacepaus, miaBaTeIbHOro
y3bIpsl, CEIe3eHKH, MMUILEBO/IA, XKeTyAKa, KAIIEYHHKA, TOJJOBHOTO MO3Ta, CKEJIETHOW MYCKYJIaTyphl
U XpslieBoi Tkanu pukcuposaau B 10% Oydeprom dopmanune u B xxuakoctu Jssuacona (Bucke,
1998). [lanbHeiitnyo 00pabOTKy FMCTOJIOIHYECKUX MPOO MPOBOAMIIN MO OOMICTIPUHATON METOINKE
(Austin, Austin, 1989; Bancroft et al., 1990). [Ipenaparsl OKpalMBaid reMaTOKCUINH-303UHOM 10
Meitepy, PomanoBckoMy-I uM3a U xee3HbIM FeMaTOKCUIMHOM 1o ['elinenraiiny, Lluns-Hunbceny,

[INK-cBeToBBIM 3€51€HBIM U 110 ['pamy.
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JIJ1s cpaBHUTEIBHON XapaKTePUCTHKU COCTOSTHUS JIOCOCEH M3 €CTECTBEHHBIX BOJIOEMOB M Ha
PBIOOBOJIHBIX 3aBOJIAX Y 0COOCH 0e3 KIMHUYECKUX MPU3HAKOB 3a00JICBaHUS ONMPEACIISIN UHICKCHI
TUCTOIATOJOTHYECKUX HW3MEHEHHMH pa3HBIX OpPraHoOB M TKaHEW M IOKazaTeidb CYMMapHOIO
ycpennenHoro coctosinus (CYC) B KauecTBe MHIMKATOpa OOIIETO COCTOSHHSI OpraHu3Ma pblo.
['icronaronoruyeckre M3MEHEHUSI B OpraHax U TKaHSIX pa3/iefWid Ha YeThIpe TPYIIIbI IO CTETeHU
TSOKECTH, YUUTHIBas BpeMsl, HEOOXOAMMOE IS BOBHUKHOBEHHUSI 3TUX W3MEHEHHUH, 00paTUMOCTh U
MOTCHIMATBHYI0 OMACHOCTh ISl PBIOBbL. IlpM 3TOM mpMHUMaNM BO BHMMAaHHE, KaK pPe3yJbTaThl
COOCTBEHHBIX MCCJICIOBaHMM, Tak U juTeparypHbie naHHbie (Pakroposuy, 1984; Post, 1987; Fish
pathology, 1989; Ferguson, 1995; Crpykos, Cepos, 1995; IlambiieB, Aunukos, 2001). Muaekc
THCTOMATOJIOTUYECKUX M3MEHEHUI OpraHoB WM TKaHedl H, BbIpa)KCHHBIM B YCJIOBHBIX €IUHMIIAX,

OIpeieIeHHON BBIOOPKH JIOCOCEH pacCUUTHIBAIU 110 PopMyJie:
H=XP?T,
rae P — Bcrpeyaemocts (B 1041s1X); T — cTeneHb TSYKECTH THCTOMATOIOIMYSCKUX U3MEHEHHUH.

[Mokazatenb cymmaphoro ycpemHenHoro coctosiHusg (CYC) opraHu3ma BBIUMCISUIM Kak

CYMMY MH/IEKCOB FMCTONATOJOTMYECKUX U3MEHEHUH BO BCEX UCCIIEyeMbIX OpraHax:
CYC=H;+Hy,+H3z+Hs+ Hs + Hg + H7 + Hg+...,

rae Hi, Ho, H3,Ha, Hs, Hs, H7, Hg — nHzmexcbl ructonatosIorn4eckux M3MEHEHUN UCCIENYEMBIX

OpPraHOB WJIM TKaHEH.

CTaTuCTMUECKYl0 M MaTeMaTU4ecKylo OO0pabOTKy JaHHBIX IPOBOAMIM C IOMOIIbIO
kommbioTepHoit mporpammbel  "STATISTICA 6". Hcnonbs3oBamu MeTon HemapamMeTpHYecKon
CTaTUCTHKHM JJIsl MallbIX BBIOOPOK: NBYXBBIOOpOuUHBIH Kputepuii Koamoroposa-CmupHOBa u
nucrepcroHnbii Tect Kpackenna-Yomnuca (boposukos, 2003). Pasmuums Mexay BbIOOpKaMu
MPUHUMAIUCH ¢ JocToBepHOCTHIO 0.99.

UccnenoBanus kopma. Ot60op kopmoB npoBoauiu B 2001 r. MccaenoBanu napTud KOpMOB
narckoit pupmel "Aller Aqua' (SGP 514, SGP493, kpynku Ne 0, 1, 2, 3; GEP 576, xpynku Ne 4, 6),
UCTIOJIb3yeMbIe Ha 3aBojax. JlJist aToro mpoBoAuiv pa3BecHre HaBeckn 1 r oOpasma kopma ¢ 10 mu
¢usnonoruueckoro pactsopa. Ilocie orctanBaHust U3 HAIOCATOYHON JKUKOCTH TOTOBMIIA Ma3KH,
npocyuBaii, GUKCUpoBain B Metanolse (1-2 MUHYTHI), OKpanMBaiu no PomaHoBckomy-I'nm3a,

['pamy u LIINK-cBeToBBIM 3e5ieHbIM, 3aTeM MpocMaTpuBaiu npu yBenaundeHun x400 u x1000.

MOP®OJIOTMYECKUE U3MEHEHUS, BBISIBJIEHHBIE Y MOJIOAU JIOCOCEM U3
ECTECTBEHHBIX BOJIOEMOB 1 3ABOJICKOM

MoJioap 0€3 KIMHUYECKUX MPU3HAKOB 3200J1eBAHUSA

EcrecTtBennble BogoeMbl. KIMHWYECKMX M MATOJOrO0aHAaTOMHUYECKUX IIPHU3HAKOB
3a00/1eBaHUI Y HUCCICAYCEMBIX pBI6 HE BBIIBISUIM. ['McTOImaTonorndeckue HU3MCHCHU, T'IaBHBIM
06pa30M, OTMCYCHBIC B >1<a6pax, MOYKE U I'OJJOBHOM MO3Ir€, HOCUJIM JIOKAIbHBIN XapaKTep n/vnu

ObLIM BBI3BAHBI napasuTapHbIMU U GaKTepI/IaJIBHBIMI/I arCcHTaMi. I[eCTPYKTI/IBHBIX W3MEHEHU I
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QIMMEHTApHON MPHUPOIbI He 0OHapykeHo. JlumounaHas qucTpodus renaroluToB BTOPOH CTENeHH,
u3peKa TpeThei, oTMeuaeMasi y JUKHMX pbiO, Oblla XapakTepHa sl BOAHOro Tokcukosza (Post,
1987; Sindermann, 1990; Ferguson, 1995; Kapacegsa, 2003).

VY Jococeil  BBISBJIEHBI. [UCTHI OMUTCIUOIMCTHCA B  PECHMPATOPHOM  SIMTEINH,
rpaMoTpHLIaTeIbHbIC HUTEBUIHbIE OaKTepuu, mpocTeiiunii xrytukonocen |chthyobodo necator u
MmoHoreHest Tetraonchus alaskensis Ha jxabepHbIx jamesiax; uHdy3opus Trichodina truttae na
KOXKe, mieporepkou sl Hiectoasl Cyathocephalus truncatus B numopuueckux mpuaaTkax; Cropbl U
1a3MoiMajibHble cTaaun Mukpocropuanu Pleistophora sp. u mukcocnopuauu Leptotheca krogiusi
B MPOCBETE MOYCYHBIX KaHalbleB. HeoOxonmumo oTMeTHTh, yTO MUKpocnopuaus Pleistophora sp.,
mukcocnopuaus L. krogiusi, u undysopus T. truttae He okasbiBad MaTOrEHHOI0 BO3ACHCTBUS HA
CTPYKTYpYy OpPraHoOB U TKaHe# pbIO.

VY 14% ceronetok Hepku u3 p. KitroueBka u 03. HaunkuHCKOe 0OHAPY UM HEKPOTHICCKHUE
U3MEHCHUsI B kabpax, IOYKe, JKEeIyJOYHO-KMIIEYHOM TpakTe M KOXKe, XapakTepHbIC s
UH(EKIMOHHOT0 HEKPO3a reMOTOATHYECKON TKaHH.

3aBojackast MoJ10ab. [1J1s1 BeIpAlMBaeMO MOJIOJIM TUXOOKEAHCKUX JIOCOCEH, B OCHOBHOM,
ObUTH XapaKTepHbI 3a00JI€BaHUs aTMMEHTApHOW MPHUPObl. [IpH BU3yadbHOM OCMOTpE pbIO Ha
PBIOOBOTHBIX 3aBOJaX IMPH3HAKOB 3a00JICBaHUs, B OCHOBHOM, HEe OTMedasd. JIMIIb y OTAeNbHBIX
ocobeit 0OHApYIKUITK MTOTEMHEHHE KOXKHBIX TTOKPOBOB, HAPYIIIEHHUE KOOPANHALIMK JIBH)KEHHSI, PHIOBI
miaBaau Ha Ooky. IIpuM Marog0roaHaTOMHYECKOM BCKPBITHHM y 3aBOJACKOW MOJIOIHM Yalle BCEro
HaOJII0JalT aHEMUYHOCTh JKa0p, paclIipeHre KPOBEHOCHBIX COCYAOB, OJICJIHOCTh M MOHMKEHHBIN
Typrop IE€YEeHW U T[OYKH, OOMJIMEe IKUPOBBIX OTJOXKEHUH B OprowHON mnojoctu. Pexe
PErMCTPUPOBAIM HAMUYUE CTYCTKOB KPOBH B TOJIOCTH TeJia, aclUT, BBICOKYHO BapualOelbHOCTb
3HAYEHHWH MaCcChl TeJ1a U MOBBIMICHHBIA OTXO/I.

B pesyibraTe rHCTOJOIMYECKOTO M TMCTOXMMHUYECKOTO HMCCIIEAOBAHUS 3aBOJICKON MOJIOAM
Jococeil YCTaHOBJICHBI: JIMMOMJHAS W LEPOMIHAs JereHepalusi TenaTolUTOB; paclIupeHue
YKETYHOTO TTy3bIpsl M IEPETOJHEHHE €r0 JKEIYbI0; (OKAIBHBIA HEKPO3 T€MOIMOITHYECKOW TKAHH
MOYKH, HE(PPOKAJBIMHO3 M THUATMHOBO-KAlelbHas [ereHepanus HIHHIPUYECCKOTO SITUTEIIHS
MOYEYHBbIX KaHaJbLIEB, aTpO(us MOPKENTYI0YHON TKaHM M YBEJIMYCHHE BHYTPEHHUX >KHPOBBIX

OTJIOKEHMH, ACCTPYKLIUA BOPCUHOK NMUIIOPHUYCCKOI'0 OTACIIA KEITyIKa.

JlunouaHyo (KMPOBYI0) AMCTPOdHUIO renaToluToB pasHoit crenenu (puc. 1A—B) ormeuanu
y BCEX BUJIOB MCCIIEyeMbIX 3aBOJICKUX pbi0. Hanbomee yacto BeTpevaay JTUMOUIHYIO JUCTPO(HIO
renaTolMTOB BTOPOR-TPEThel CTENeHH, KOTopasl sIBIsieTCs 00paTUMbIM TipotieccoMm (DakropoBud,
1984; Crtpykos, Cepos, 1995; Ferguson, 1995). /luctpoduio 4eTBepTOi CTENEHH HAOMIOIANN Y
YaBbIUM Ha TerioBogHOM MainkuHckoMm JIP3 mepen BBIIYCKOM B €CTECTBEHHBIC BOJOCMBbI M Y

KIKy4da Ha Bumoiickom JIP3.

Llepouanyio nereHepanuio neuyeHouHor napeHxumbl (puc. 1I") BoisiBuIM aBaxkapl: B 2002 .

y 20% wmanbkoB Hepkd Ha OJIP3 u B 2003 r. y kwxkyua Ha BJIP3. Bonbiias yacTh renaTouuToB
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OblTa 3aMeleHa )KUPOM U rpaHyiamMu nepouga. OTioKeHHe MOCIEAHEr0 OTMEUYald KaK BHYTPHU
KJIETOK, TaK U B MEXKKIETOUHOM IPOCTPAHCTBE.

[lepen BBIMYCKOM B €CTECTBEHHbBIE BOJOEMBI HAHOOJBIIYIO BCTPEYaEMOCTh JIECTPYKTUBHBIX
U3MEHEHHI CIM3UCTON O0OJIOUKHM, KapIUalbHBIX JKeJie3 M 04YaroBYIO NECTPYKIMIO BOPCHHOK B
XKelylKe BbISIBWIM Yy 4aBblud M Hepku Ha MJIP3 u B 2002 r. y kersl Ha KJIP3. McroHuenue
HUPKYJISAPHOTO U TMPOJOJIBHOTO MBIIICYHBIX CJIOEB OOHApYX WM y KWXKyda, OCTaBJICHHOIO Ha
nozapammanue Ha BJIP3 (2003 r.), y uaBbiuu 1 Hepku — Ha MJIP3 (2001 r.).

Puc. 1. CtpykTypa neuenu y
MaJIbKOB ~ THUXOOKEaHCKUX
Jococeil  pa3HOro Mpouc-
XOXKJEeHUsl: A — HOpMaJb-
HOE COCTOSIHME y pbIO U3
€CTECTBEHHBIX BOJI0EMOB, b,
B — Bropas-tpeths, 4er-
BepTasi CTENEHb JIMMOUIHOMN
IUCTPOPUM  TenaToLUTOB
(7400, TI-D); r —
uepouHas JiereHepanus
rernaTouuTOB Yy 3aBOACKOU
momomu (2400,  unb-
Hunbcen). O6o3nauenus: C
— MEYEHOYHBIE CUHYCOU/IbI,
I'lT — remaronutel, DP —
pUTpoLuTHl, L] — rpanyiisl
uepouna, KK — xupoBbie
KaIuiy, I —
MUKHOTHYECKOE SAPO

B 2001 r. y 3aBOACKMX JIOCOCel B MHUIICBApPUTEILHOM TpaKTe B OCTaTkax Kopma
OOHapy WM  KIETKU JPOAOKENOJ00HOro rpuba  HEYCTAHOBIEHHOTO  TaKCOHOMHYECKOIO
MOJIOXKEHUS, UMEIOIINE TUIOTHYIO 000JIOUKY CO cpeHUMHU pasMmepamu oT 374 no 4,577 mxm. Ilpu
okpamuBanuu npenapatoB no LINK-cBeTtoBomMy 3eeHOMYy OTMedanu MOYKOBAHUE ITHX KIETOK B
HKelyIOYHO-KUIIeYHOM TpakTe pbi0. KieTkn nogo6Horo rpuba BISIBUIM MPU MPOCMOTPE MAa3KOB,
MPUTOTOBICHHBIX U3 Bcex Npod kopma B 2001 r. Mx konmyecTBO mpebimano Hopmy B 10 pas.
[Moukytomumecst TpUOBl OOHAPYKUIK M B OAKTEPUOJOTMUYECKUX TOceBax U3 KopMma (YCTHUMEHKO u
ap., 2003).

B xabpax oTmeuanu runeptpoduio U TMNEpIUIa3ui0 PeCIUPaTOPHOTO MUTENHS, CAUMAaHNe
xabepHbIX Jamer1. Haubosnee yacto mogoOHbIe TUCTONATONOTMYECKUE W3MEHEHUs Habmoganu y
yapblun Ha MJIP3, y ketbl u kwxkyda Ha BJIP3 B 2004 r. mepea BbIYCKOM B €CTECTBEHHBIE

BOJOCMBEI.

B oTxenbHBIE TOBI PETUCTPUPOBAIN WHTEPMHUOTOMAIBHBIA OTEK W IIA3MOJIHM3 CKEJICTHOM
myckymatypel y Hepku Ha OJIP3 (2002 r.) m xmwkyda na BJIP3 (2003 r.). HauanbHbrii

KapauomuonaTudeckui cuaapom ooHapyxuin y 10-40% pei6 Ha Bcex 3aBoaax B 2002 r.
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BolsiBieHHBIE THCTONATOJOTHYECKME M3MEHEHMs] XapaKTepHbl [ aJIUMEHTapHOro
TOKCHMKO32a U CBSI3aHBI C TEM, YTO UCKYCCTBEHHO BbIpall[MBaeMasi 3aBOJICKast MOJIO/Ib TUXOOKEAHCKUX
Jococeil monydvasia HecOalaHCUPOBAaHHOE MUTAHWE, WM KOopMa ObLIM HeJ0OpOKaueCTBEHHBIMH.
BonbIIMHCTBO M3 HUX OOpaTUMBI MPHU Mepexojie Ha cOamaHCUpOBaHHBIE KOPMa WM €CTECTBEHHOE
NUTaHWE, HO CYUIECTBEHHO CHMXKAIOT MMMYHHUTET pbI0 M CIOCOOCTBYIOT —MOBBIIIEHHON
BOCIPUMMYMBOCTHU K 3a00JIeBaHUSM Pa3IMUHOMN 3THOJIOTHH.

AnanTtanusi 3aBOJACKON MOJIOAU K €CTECTBEHHbIM YCJOBHUSIM. Y 3aBOJCKON 4YaBbIYU U
Hepku u3 Mankunckoro JIP3 B 2000 r., manbkoB ketsl u3 Ilaparynckoro JIP3 B 2001 r.,
HaOII0aIM pereHepaluio IapeHXUMbl MEUCHH, JKey10YHO-KUIIIEYHOTo TpakTa, xabp. B 2003 r. y
Mousioau ketbl u3 p. [lapatynka u manbkoB keTbl U3 [IJIP3 B mepuosa amantanuu B 3TOM BojoeMe
0COOBIX pa3NW4Mii B CTPYKType TKaHel M opraHoB He oOHapyxwid. [lo Hamemy MHEHHIO,
BBISIBJICHHbIE pPEreHepaTUBHBIE IMPOLIECCHl B JKEIYJOYHO-KUILIEYHOM TpakTe M Me4YeHH ObUIn
BbI3BaHbI MEPEXOJOM HA €CTECTBEHHOE MHUTaHWE, a B kabpax — elle U YMEHbIICHUEM IMIOTHOCTH

MOCaJIKU PbIO.

MoJaoab ¢ KIHHUYECKHMH NPU3HAKAMH NATOJOTHH

HNxTtno6oa03. Ha priO0OBOIHBIX 3aBOaX UXTHO00103 (KOCTHO3) JMArHOCTHUPOBAIN TPHIKIBI
y monoau Hepku Ha MJIP3 u nBaxael y mononu kmxyda Ha BJIP3. DKCTeHCMBHOCTh MHBA3UHU
BapbupoBaia oT 90 no 100%, UHTEeHCUBHOCTb — OT eMHUYHBIX 10 520 5k3. npu yBenuuenuu 7100
(nannble maGoparopuu GosesHeit poid u O6ecnozBoHouHblXx PI'YI1 KamuatHUPO). BusyansHo y
ppI0 OTMEYalld HCTOIICHHE, MOTEMHEHHME KOXKHBIX IOKpOBOB. [Ipu maTtosoroaHaTOMHUYECKOM
BCKPBITUM PETMCTPUPOBAIM OTCYTCTBUE KOPMOBBIX MacC B IKEIYJOYHO-KHUIIEYHOM TPAKTE,
OTEYHOCTh M OOWJIbHOE CIM3EO0TIeNeHne B kabpaXx M Koxke. ['MCTOJIOrMueckMMH MeETOoJamMHu B
pECIUPaTOPHOM SMUTENINH kKa0p (puc. 2) ¥ AMHAECPMaIbHOM CJI0€ KOXHM OOHAPYKUIIN YBEIHMUCHHE
KOJIMYECTBA CJIM3UCTBIX KJIETOK, BaKyOJIM3alMIO LUTOIIa3Mbl, (OKaIbHBI HEKpPO3, OOLIMPHYIO
TUIEpIIa3uIo KJIEeTOK, ciunaHue xabepHbix jamell. CBOOOAHBIE M MpUKpErieHHbIe Qopmbl .

necator oTmeyanu Ha *aOepHBIX JIaMeJIax U KOXKe.

Puc. 2. Tucronoruyeckoe
cTpoeHue >xaldp ceroyieTka
Hepku B HopMme (A) u mipu
WHBa3UMU  KTYTUKOHOCIIEM
| chthyobodo necator (1) (Bb).
BuaHel ouarosas runepruia-
3us pecnupaTOpHOro
JMUTENUST W CJWIAaHUe
xabepHbix Jsamemn (2400,
I'-D). O6o3nauenus: KD —
wabepHbie ¢punamenTsl; XKJI
— xabepHbIe JTaMeIlbl
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Crout oTMeTUTh, uTo |. Necator orMevanu Ha xabepHBIX JaMelIaX U dSMUAepMaIbHOM CI0e
KOXKH Y TOJJOBUKOB KI>Ky4da U3 p. boabias B 2003 r. B 9THX TKaHSX BBISIBUIM TOJBKO (DOKAIbHBIN
HEeKpo3 KieTok. [lo pesyinbrataM Mapa3duTOJOTHYECKMX HCCICIOBAaHUNH HWHTCHCHBHOCTH U
OKCTEHCUBHOCTH MOPAXCHUN TaKkke ObUM He3HauuTeabHbI (Kapmanosa u np., 2003, 2004).

Bo3MoxHO, 4TO Ha pPBHIOOBOAHBIE 3aBOJBI MPOCTEHIIINE Mapa3UThl MOMAAATN C MOJaBAEMO
BOJIOM W/MIIM OT PBIO-IIPOM3BOAUTENEH NMPU OTCYTCTBHU WJIM HEKauECTBEHHOM aHTHIapa3uTapHOU
o0Opabotke mocienHux. Kpome Toro, 3apakeHue MOXET MPOUCXOJIUTh B Ipoliecce HaOyXaHUs

OIUIO/IOTBOPEHHOM MKpPBI HEMOCPEACTBEHHO B peyHoil Boje (Kapmanosa, 1998; Kapmanosa u ap.,
2002).

Bakrepuanbnas :kaGepnas 6osae3nb. B 2004 r. na BJIP3 y ManbKoB KeTbl M KIKyua
NOATBEPAMIN AMAarHo3 OaKTepUalbHOro >kabepHOro 3a0o0JieBaHMsI, BBI3BAHHOIO HECKOJIBKMUMHU
BugaMu ¢raBodakTepuii (MUKCOOaKTepHii), oTHOCIMXCS K poay Flavobacterium.

[Ipu orGope nmpod y 3aBOACKMX MajbKOB KEThl M KHM)Kyya, [MOKa3aHHMEM K KOTOPOMY ObLI
MOBBIILIEHHBIA OTXOJ pbIO, HAOMIOAAMH OTEYHOCTh Ka0p. ['MCTOJOrMYECKUMHM METOJaMHU Y 3THX
Jococeil OOHapYX WM. WHTEPCTULMANbHBIA OTEK, OOLIMPHYIO THIEpPIIa3sHI0 PeclupaToOpHOro
SMUTENUsI M caunaHue xadepHbix jgamesn (puc. 3A). Mexnay xaOepHbIMM (HUIAMEHTaMU U Ha
MIOBEPXHOCTH JKa0EpHBIX JaMe/ul OTMEYadd CKOIUIEHWE HUTEBUJHBIX TIPAMOTPULATEIbHBIX
Oaktepuil navMHOM A0 8 MKM. IlMkHO3 B KieTKax, TMNEPIUIA3UI0 M CKOIJIEHWE aHaJOTMYHbIX
OaKTepuil perucTpupoBalld Ha MOBEPXHOCTU SMMAEpPMHUcA. Y KHXKyda HAOII0Aanu TMOepIuia3uio U
HEKpO3 KJIETOK CNUHHOTO Iu1aBHUKA (puc. 3b). B mapeHXuMMaTO3HBIX OpraHax BBISIBUIN OOMIIBHOE
KPOBEHAIOJHEHHUE.

JleueOHble MeporpuaTusi, npoBeneHHble Ha BJIP3 — ncnonb3oBaHue Ne3uHPUIMPYIOLIMX
npernaparoB (BaHHBI C MapraHIIOBOKHUCIIBIM KaJlMeM), MPUMEHEHHE aHTUOMOTUKOB (KaHAMUIIUH) B
KOMIUIEKCE C MPOTHBOMApa3uTapHbIMK 00paboTkamu ((popManuH) — TIO3BOJUIN BPEMEHHO
YJIy4LIUTh COCTOSIHME 370poBbsi pblO. Ilocae 3Toro orMevanu rucronaTroJorMuyeckKue M3MEHEHMs,
aHAJIOTUYHbIE BBIABICHHBIM paHee, HO MX BCTPEYAaEeMOCTb Y KeThl CHM3MJach. IlarorenHoe
Bo3/elicTBUE (haBoOaKTepHil ycyryOisiioch MPUCOEAMHEHUEM MPOCTEHIIero KryThukoHocua |.
necator u BOAOPOCIIEH.

[Ipu pa3BuTHM 3a007€BaHKs Y MOJIOJM KM)Ky4a, OCTaBICHHOW Ha 3aBOJIE HA MOIpaliBaHKe,
B OJIHOM U3 OacceitHOB BBIsIBWIM 0K0J0 80% pbIO ¢ BHENIHMMU MpHU3HAKAMM MAaTOJIOTHH. bolbHbIe
0co0M JIepXKaJlMCh OKOJIO IOBEPXHOCTH BOJbBI, KaOpbl ObUIM OTEUHBI, KAaOEpHbIE KPBILKU
npHOTKPHITHI (puc. 3B). YV pbld oTMevann HapylieHHe KOOPAUHALMN IBUKEHHSI, OCITU3HEHHE Ka0p
U MHOIOYMCJIEHHbIE BaTOOOpa3Hble MyIIUCTbIE Oenble HapocThl Ha HuX. [lpu  BCKpbITUH
PEruCTpUpOBAIM AaHEMUYHOCTh NeueHH U noukH, y 40% ocobelt ey 104HO-KUIIEYHBIH TPaKT ObL1

3aI10JIHEH OECIIBETHOM CIIM3bI0.

KpOMe ACCTPYKTUBHBIX I/I3M€H€HI/H>'I, BBISIBJICHHBIX PpPaHEC, B I3TOT NCPUOJ OTMEHaIN

OOLIMPHBI HEKPO3 M paciuiaBjieHue sxkabepHoi Tkanu (puc. 3I'); 0OMIBHOE CIIHM3E00TAEICHHE,
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TUIEPIIA3UI0, HEKPO3 KIETOK JMMUTEIUAJIBHOIO CJIOS TJIOTKM, LIUTOJU3 IOACIU3UACTOrO CIOS H
CKOIUICHHME HEKPOTU3MPOBAHHBIX KIETOK B IPOCBETE JKelyAKa M KHUIIEYHUKA; OOMIIbHOE
CJIM3€00TAEICHHUE B AMUECPMAIbHOM CJI0€ KOKHU. B 3TuX ke opraHax oOHapyKUJIM MHOXKECTBEHHOE
CKOIJIEHHE TM(OB CanpoJierHUEBbIX I'pUOOB, yacThll Wia U Gaktepuil. Ha xaOepHbIX naMennax u
AMUIEPMUCE PETUCTPUPOBAIM MHOXKECTBEHHBIE CKOIUIEHMsS NPOCTEHMIIEro KryTHKoHocua |.
necator. I'unepeMuto U merexuainbHble (TOYEUHBIE) FEMOpPPAaruy HaOJIOaNM B MOYKE M TMCUCHH.
BbolsiBieHHbIE 1ECTPYKTHBHbIE U3MEHEHUS! HOCUJIM HeoOpaTUMbIi xapaktep. Ppiba Oblia Osn3ka K

ru6enn. CMEpTHOCTh MOJIOJIM KMKy4a B pe3yJibTare 3adoneBanus gocturia 20%.

\

Puc. 3. BakrepuanbHas jxabepHasi 00JIe3Hb y 3aBOJCKOW MOJIOJM KHMKyda M KeThl Ha Buitolickom
JIP3: A — rumnepruia3us pecrupaToOpHOrO SMUTEIHsI, CIUMNAHUE >KaOCPHBIX JIaMelll, CKOIJICHUE
oaktepuii (1) (?400, Lunb-Hunbcen); b — runepmiiasusi, caymMBaHue SMUTEIUATBHBIX KJIETOK
CIMHHOTO IUIaBHUKA, ckoruieHue Oakrtepwuii (1) (7400, Lunb-Hunbcen); B — BHemmii Buj ppid Ha
no3JHel craguu 3a0o0JieBaHMs: KaOCpPHbBIC KPBIIIKA MPUOTKPHITHI (1) BCIECACTBUE pa3poCHIErocs
pecnipatopHoro snurenus; [T — paciuiaBieHue TKaHeidl kadp U MHOXKECTBEHHOE CKOIJICHHUE
mukpoopranuszmMoB (1) (?100, LHMK-cBeToBoii 3enensiii). O6o3Hauenus: XJ| — jxabepHas ayra,
KD — xabepHble puIaMeHTHI.

CrouT OTMETUTH, YTO (1aBoOaKTEpUU ObUIM OOHAPYXKEHBI HAMU M Y TOJOBUKOB KI)Ky4a U3
p. IlaparyHka, HO [eCTpYKTMBHbIE€ W3MEHEHUs, BbIBIECHHbIE B KaOpax, HOCWIM JIOKAJIbHBIN
Xapakxrep.

HNxtuogonos. B 2004 r. BrnepBrie Ha KamuaTke y Mojoau Kuxkyya, OCTABJICHHOW Ha
nojpauiBanue Ha BumolickoM 3aBojie, BBISIBUJIM OMAcCHOE MMKO3HOE 3a00JeBaHUE, BbI3bIBAEMOE
HECOBEpILCHHBIM TPUOOM, TPEANOJIOKUTEIbHO U3 Kiacca Phycomycetes, |chthyophonus hoferi.
OHO HAaHOCHT 3HAYMTENbHBIN yIlepO PhIOOBOACTBY 3a CYET CHIIKEHHs TeMIla pocTa U/ rubenn

pbIO, OONBIIMX 3aTpaT Ha O3JI0POBJICHHUE XO3SIMCTB, TaK Kak JiedeHHWEe O0JIe3HHW He pa3paboTaHO
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(Post, 1987; CipaBOYHHMK BETEPUHAPHOTO. .., 1999). BHemHNX MpHU3HAKOB MATOJIOTHH Y JIOCOCEH He
ormeyvanu. [Ipu nmaronoroanaromudeckoM BCKpbiTHH y 10% ocobeli perucTprpoBaiv yBeIUICHNUE

H ICPCIIOJIHCHUEC JKCIIYHOI'O ITY3BIPA.

I'ucronornueckue uccleIoBaHUs [MO3BOJIMIIM OOHapyxuTh cropsl rpuba |. hoferi B
NpOCBETe KapAHaabHOro W MUJIOPUYECKOro oTnenoB xenynka y 50% obcnenoBaHHbIX ocoOeid. Y
pBIO, Mpexxae BCero, MOBPEXKIAINUCH BACKyJSpU3MPOBAHHBIE TKAaHU. TOYKa, Cepile, MeyYeHb, B
MEHBILIEH CTEeNeHH — CKeJeTHas MYCKyJaTypa, MOJDKeTyJO4Has XKele3a, COeNWHUTENbHas W
JKUpOBasi TKaHU. B 3TUX TKaHsSIX BBISBICHBI MHOTOsJIepHBIC "'MoOKosmuecs crnopbl’ 50-230 MkM B
nuametpe (puc. 4A). OTBeTHO# peakiyell opraHu3Ma Ha BHEAPCHHE JAaHHOTO Mapa3uTa SBUJIOCH
oOpa3oBanue rpanyiieM (puc. 4b), KOTopble 4acTo ObUIM OKPYKEHbI BOJIOKHUCTON COSAMHUTEILHOU
TKaHblO, MHOTJIJa — CO CKOIJICHUSMU BOKPYT HUX MEJIaHOLMTOB, Makpo(aroB Wiau HEHTPOPUIIOB.
Taioke OOHapyXeHbl T'MFaHTCKME KJIETKH, KOTOpble XapaKTepHbl s TpaHyJeMaTO3HOIO
Bocnajenus. Ilpu nuddepennmansHoit okpacke LIMK-cBeTOBBIM 3eleHBIM Kallcyjia TpaHyseM
oKpammBagach B KpacHblii 1BeT (puc. 4B). Ilyctele "mokosimuecs cCropsl” 3aMelainch
rpaHyJSIIMOHHOM M COEAWMHUTENbHOW TKaHbto. [lpu panbpHelleM pa3BUTUU TpaHyJIeM B
NapeHXMMATO3HBIX OpraHax y Kwkyda HaOmomamu jusuc crop (puc. 4I') u pyOueBanue odvara

BOCIajJeHUs. BbIsIBICHHBIE T'MCTOIATOJIOTHYECKHE H3MEHEHUS XapaKTCPHbI JIA XpOHI/I‘ICCKOﬁ

(bopmbi uxTHOpOHO3A. Puc. 4. Tucromarojoruyeckue
M3MEHEHMs B OpraHax W TKaHAX y
roJIOBMKOB KWXy4da Ha Butoii-
ckoM JIP3 nmpu uxtuodonoze: A
— MHOXECTBEHHOE CKOIIJICHHE
"OKOSIINXCSA criop”
Ichthyophonus hoferi (1) B
xenynouke cepana (750, I'-3); b
— TIpaHyJeMbl BOKpPYI 'TOKOs-
mieiicss cnopel” W MIa3MOAUA
(?100, PomanoBckoro-I'um3a); B
— MEJaHOLUMUTHl, Makpodaru u
HEKPOTU3UpOBaHHbIE KiIeTKH (1)
BOKpPYr 'mokosimieiics  cropsl”
(?400, I'-D); I' — "nmokosmecs
cropsr” B CKEJIeTHOM
MYCKyJaType M IOJKETYyI04YHOU
xenese (C MpU3HaKaMu JiereHepa-
i) (7100, HIMK-cBeToBo#
3enenblil). O6o3Hauenus: [1C —
"nokosimasics cnopa”, IIIC —
nycras cnopa; [1IJI — nnazmoauii

Y 20% wuccnenoBaHHBIX 0coOed B KapIWaJbHOM OTJIENe KeMyJKa BBISBUIM JIEJCHUE
aMme000sacTOB Ha amMeOOuIHbIE AYMOPHUOHBI U MPOHUKHOBEHWE WX B AMUTEIHATBHBIA CIU3UCTHINA
cioit. PeructpupoBanu mimasMonuu rpuda B JKeTyJOYKe cepiia, MoYKe W TMeueHH, KOTOphle Tpu

JupdepeHManbHol  okpacke 1o PomaHoBckomy-I'mm3a oOkpamuBaiuch B roiay0oi  1BeT.
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B remomnosTuyeckoll TKaHM MOYKH HaO/rOAaaM MoukoBaHue “nodepHux crop” rpuda |. hoferi.
BayTpu "nokosmmxcs crop” orMeudanu OONBIIOE KOJIMYECTBO YHIOCIOP — MAJEHBKUX KPYTJIBIX
S7ep ¢ MIapOBUIHBIM BHYTPHsIEpHBIM TenblieM. OkpammBanue cpe3o no Llumo-Hunbceny u mo
['pamy, mpumeHsieMoe /JIsi BBISBICHHS KHUCIOTOYCTOMYMBBIX OAaKTEpUH M MHUKPOCIIOPUAMH, Ao
HEraTUBHBIN pe3yJIbTaT.

OOHapykeHue "MOKOSAUIMXCS crop” UXTUO(POHYCa B T€MOMOITUYECKON TKaHHU MOYKU y 7%
UCCIIeI0BaHHOM TUXooKeaHckoi cenpau C. pallasii mo3Bonmio mpeanoiokuTh, YTO MOPAKESHHUE
rpuoom |. hoferi xwkyya Ha 3aBoJe NPOM3OLUIO TIOCIHE CKapMIIMBaHHUsS eMy (apiia,
IPUTOTOBJICHHOTO M3 THUXOOKEAHCKOM CeNbJM CBEXEro BbUIOBA W/MIM  3aMOPOXXEHHOTO,
COJIEpIKAILlero XM3HECHOCOOHbIe crophl. [10AKOpPMKY MmoapammyBaeMoil MOJOAM PHIO dapiiem u3
ceJib/IM, BHUIOBJIEHHOM B 03. bosbiioit Bumtoii, npousBoaunu ¢ aBrycra no ceHtsiops. [loukoBanue
" mouepHHX criop"”, oOpa3oBaHKe IMJIa3MOJIUEB U CIIOCOOHOCTH "TIOKOSAIIUXCS CIOP" K dHIOTEHHOMY

JPOOJICHUIO TIPUBEIIN K YCUIICHUIO ayTOMH(EKIIUY Y 3aBOJICKOTO KHXKYyYa.

NHpekunoOHHBIA HEKPO3 reMON03ITHYECKON TKAHU

nmu3ootun Ha JIP3 Mankunckom u “Osepku”. B 2002 r. Bnepsbie Ha Kamuarke
3aperuCTpUpOBaHa SMU300TUSI HHYEKIIMOHHOTO HeKpo3a remonoatuueckoid Tkanu (IHN) y manbkoB
Hepku Ha MJIP3 (["aBptoceBa, 2004; Pynakosa, 2004). [laroreHHblli areHT, BBI3bIBAIOIIMI TaHHOE
3abojieBaHue, OTHOCHTCsA K cemelictBy Rhabdoviridae u siBiasieTcss o0nuMraTHbIM BO30YIMTEIICM.
CMepTHOCTh MOJIOJM B OJHOM M3 11eX0B 3aBojaa gocturia 79.3% (puc. 5). Bepkubinas Monoab

ObLJIa yHUUTOXKEHA.

—&— ciKeTHEBHOE

% 100 T— KOJIMYECTBO
MorudImmx poio,
%

80 4|
. —— cymmapHoe /./H

60 1—

norudmmx peid,%o

KOJHHUECTBO %/ Puc. 5. CmeptHOCTH MOJOIN

HEPKHU npu SMU300THH
MH)EKIIMOHHOTO HEKpo3a
TeMOIIOITUYECKON TKaHU Ha
ManxunckoMm JIP3 B 2002 r.

11 | ‘ Galéléaeu 1 | 126() 11 | ‘ 86240

BusyanbHble ¥ TUCTONATOJIOTUYECKHE U3MEHEHUS, BBISIBIICHHBIC Y MAJIBKOB HEPKH BO BpPEeMsI
Benbluky |[HN wa OJIP3, B ocHOBHOM, aHajornyHel TakoBeiM Ha MJIP3. B TedyeHume snmsootun
noru60 48% pwid u3 8 GaccelHOB, a OCTAJIbHBIC OBIJIM YHUYTOXKEHBI KaK BUPYCOHOCUTEHU. 3aBOJ
MOHEC 3HAYNTEIbHbIC SKOHOMUYECKHUE MTOTEPU B pe3yibTaTe rubenu u/min yuuutoxenus: 34% Bceii
BbIpaiuBaeMoit Ha OJIP3 Mos011 HEpKU.

[Ipu BHemHeM ocMOTpe pbIO B MEPUOA AMU300TUN OBbLTM OTMEYEHBI MPU3HAKU TUIHYHBIC
JUIsl TAaHHOTO 3a0oJieBaHUsl. B pesynbTrare TMCTOJOTMYECKUX HCCIICIOBAaHUM B IMOYKE OTMEYasH

OOIIMPHBIA HEKPO3 M IIMTOJKM3 KICTOK FeMOMOA3TUYECKON TKaHu (puc. 6A), a Ha MO3IHUX CTAIUSIX
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3a00/IeBaHMsl — W DONUTENMSl [OYEUHBIX KaHajlbleB M KIyOOYKOB, THMaJIMHOBO-KarelbHYIO
Jeresepanuio HepoUUTOB W HedpokanblMHO3. B cene3eHke OOHApYXWJIM THIEPEMHIO, HEKPO3
KJIETOK KpacHOW u Oenoil mynbnbl. B jkaOpax HabOmoganu runepeMuio, HEKpo3, TMIEpIUIa3vio
pECIIMPATOPHOTO DMIUTENUs, CIAWMAaHUE >Ka0EpHBIX JlaMelsl. B medyeHu BBIABUIM CKOILJICHHE
TUMQOUJHBIX 3JIEMEHTOB B KPOBEHOCHBIX cocynax, Au¢¢y3HBIH HEKpO3 renaTtoluToB, a MNpU
NOCJEYIOIUX 0TO0Opax — rpy003epHUCTOCTD LIMTOILIA3MBbI, LIEPOUAHYIO JIET€HEPALIUIO, LINTOJIH3.

Ha HayanbHOM 3Tane pa3BUTUS MHMEKIMM B KENYJOYHO-KUIIEYHOM TpaKTe OTMEYalu
(hoKanbHBI HEKPO3, JIM3UC TPaHYJIMPOBAHHBIX KJIETOK Mojcau3ucroro ciost (puc. 6B). Ilpu
JanbHEeWIIEeM MPOHUKHOBEHUH UH(PEKIMU HAaOII0Aalu IereHepaluio MOCIU3UCTOrO Cliosl, a 3aTeM
BOPCHUHOK JKellyJIKa, FeMOpparuu B LUPKYJSPHBIA MbIIICUHBIA CIOW MUIIeBOJa M JKedyaka. B
NPOCBETE JKEIYAOUYHO-KHILIEYHOTO TpPaKTa OOHApPYXHJIM HEKPOTUYECKHUE CIYUICHHbIE KJIETKU
cnusucroro ciod. IIpu nociengHem ordéope npod y OTAENbHBIX 0co0el OTMeYalld TOJbKO HEKpOo3
KJIeToK noxaciausucroro ciosi. Y 70% wuccrnenyeMbiX pbel0 BBISIBUJIM OCTaTKM KOpMa B MPOCBETE
eIy J0YHO-KUIIEUHOT 0 TPAKTa.

B nomkenyiouHo# kese3e 0OHapYKHIH KapUOPEKCUC B KJIETKaX 9K30KPUHHOMN vacTu (puc.
6B), KpoBOM3NIUSHUS U HEKpOOHOTHYECKHe Tena. [Ipu manbHelIeM pacnpoCcTpaHeHUH WHPEKIUU
Ha0Jr01aa1 OOLIMPHBIA HEKPO3 KJIETOK; B MATOJOIMYECKHUH Mpolece BOBIEKadach U SHIOKPUHHAs

4acCTb HOL[)KCJ'Iy,Z[O‘-IHOfI TKaHH.

OTMedanu TreMopparud ¥ HEKpPO3 MbIIIeYHbIX BOJIOKOH (puc. 6I). T'mnepemuto,
KapHOPEKCHUC B MUOLMTAX IyO4aTOro cios jKeayJo4ka U dIUKapAuyMa perucTpupoBalu B CepALE.
B koxe BBIIBWIM TreMopparvu, HEKpPO3 COEAMHUTEIbHOW TKaHW TIyO04yaToro ciosi JAEepMBl,

HerO6I/IOTI/I‘ICCKI/Ie TCJIa B SIIMACPMHUCE, HM30BITOYHOE CKOIIEHHE MeHaHOMaKpoqﬁ)al"OB.

B nepuon 3mM300THH Y MalIbKOB HEPKH BBISIBUJIA TaK)Ke CKOILICHUs MeJlaHOMakpodaros u
OYaroBbI KapHOPEKCHC B ICEBIOOpaHXUSAX; HEKPOOMOTUYECKHE Tela B CIIMHHOM MO3re, a Npu
nocyieAyomux oTdopax — B OKEIyJO4KEe MO3KE4YKa, OO0OJIOYKE 3pUTEIbHOW  JI0JH,
IPaHyJIMPOBAHHOM CJIOE€ IMPOJIOJTOBATOrO0 MO3ra W MOJICKYJSIPHOM CJI0€ MO3KEYKa; TeMOpparu,
OYaroBbId HEKPO3 HUIMHAPHUYCCKOI'O SIMUTECIIUA 0OOHATEILHON U COCI[HHHTCHBHOﬁ TKaHU HOCOBOI'O
KaHasla, KPOBOMBIUSHHUS M HEKPOOMOTHYECKHE Tela B OpIOIIHOW IOJIOCTH, CeTYaTKe TIJlaza U

JKUPOBOW TKaHU.

Buonpo6bl. Ilpu skcnepuMeHTaIbHOM 3apaK€HMHM BHPYCOM HH(EKIMOHHOTO HEKpo3a
TFEMOIIOATUYECKON TKaHM MaJIbKOB KEThl M HEPKM OTMEYaM BHEIUHWE MPU3HAKU 3a00J€BaHUs U
rUCTONATOJIOTMYECKME W3MEHEHMs, aHAJOTMYHbIE BBISIBJICHHBIM paHee Yy HEpPKU B IEpPUOJ
AMU300TUM Ha JBYX 3aBoJax. Y MOJOAM M3 KOHTPOJIbHBIX TPyHN CTPYKTYpHbIE HapylIE€HUs B
Kabpax, JKeIyJOYHO-KMILIEYHOM TpakTe€ M [AapeHXUMATO3HBIX OpraHax He OOHapyKWIIH.
OxpammBanue npenaparoB no I'mmsa, I'pamy n IHIWMK-cBeToBOMYy 3eneHOMY [ano HEraTMBHBIN

pe3yJibTar.
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Puc. 6. IlaTonoruueckue u3MeHEHUs MPU UH(EKIIMOHHOM HEKPO3e T'eMOIMOITUYECKOW TKaHU Y
MOJIOJIM HEPKH B TEPUOJ] DMMHU300TUU: A — KapUOPEKCHC (T), LIMTOJIN3 T'eMOITOATUUECKON TKaHU
nouku; b — Hekpo3 rpaHyIUpPOBaHHBIX KJIETOK (T) KOMITAKTHOT'O CJI0s1 MOACIU3UCTON 000J04YKU
Kenynka, B — HeEKpo3 KIETOK HK30KPUHHOM YacTH MOXKETYJA0YHOM Kele3bl (T); r —
KPOBOM3JIMSHUE, HEKPO3 MBIIICYHBIX BOJOKOH CKelleTHOW Myckynatypel (7400, [I-D).
O603nauenus: [IK — noueunsle kaHanblpl, ['T — remonostuueckas Tkanb, K — kpoBousnusinue

ITaTorenes MHPEKUMOHHOI0 HEKPO3a IeMONMOITUYECKOW TKAHU. Y MalbKOB HEPKU C
KIMHUYECKUMHU npu3Hakamu naronorun Ha MJIP3 u OJIP3 noaTBepauin nuario3 HHPEKIUMOHHOTO

Hekpo3a remomnodtryeckoit Tkanu (IHN) v BbIsIBHIM JMHAMEUKY MOP(GOIOrMYECKUX U3MEHEHHIA.

[lo Hamemy MHEHHIO, BOPOTaMH ISl JTaHHOM MH(MEKIHUU ABISAIOTCS XKaOphl U XKelyA04HO-
KMILEYHBIM TPAaKT, a TAKXKE IMOBPEKICHHBIE KOXKHBIE IOKPOBBI U ILIABHUKH, I€ MPOUCXOLUT
[IEPBUYHOE PA3MHOKEHHUE BHUPYCHBIX YACTHUIL], KOTOPHIE C TOKOM KpPOBU U IO COCAMHUTEIIBHO-
TKaHHbIM  BOJIOKHAM  pas3HOCATCA B opraHbl-muuieHd. Ilpexne  Bcero, mopakanack
reMONo3THYEeCKas TKaHb MOYKM U cene3eHkd. [lo3nHee, B HekpoOMoTHUeckuid mpolecc
BOBJICKAJIMCh IMOYEYHbIE KaHAIbLbl U KiIyOouku. HapymieHue skckpeTopHOW (yHKUIMM MOYeK
MIPUBOAWIIO K MHTOKCUKALIUA OPTaHU3Ma, B pe3yJIbTaTe 4ero MPOU3OLLIN CTPYKTYPHbIE U3MEHEHUS

B IICYCHU U KCIIYHOM ITY3bIpC.

Hekpo3 KIETOK MOMKETY0UHON JKENe3bl, BbISBICHHBIH B HAIIUMX HCCIIEAOBAHUAX,
XapakTepeH ¥ Ui JIpyroro BHPYCHOro 3abojeBaHuss — HMHGEKIMOHHOTO HEKpO3a
nankpearuueckor Tkanu (Knott, Munro, 1986; Smail et al., 1992). OaHako OTIMYUTEIBHBIM
npusHakom mopaxenusi |[HN y ManbkoB pbiO siBiseTcst THOEIb TpaHyJIMPOBAHHBIX KJIETOK
KOMITAKTHOTO CJIOSl MoJCiu3ucTo obosouku xkenyaka (Yasutake, 1970, 1975, 1979; Fish

pathology, 1989), a npu ganbHEMIIEM TPOHUKHOBEHUH WH(EKIIMU U JereHepalys MoICIU3UCTOro
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CJI0s1, BOPCHHOK JKelIyJKa, FfeMOpparuu B LIMPKYJISPHbIA MbIILIEUHbIH ci10i nuieBoja. CiyleHHble
HEKPOTUYECKUE DIUTENINATIbHbIE KJIETKM CIHU3UCTOrO CJI0sl KEJyJA0YHO-KUUIEYHOIr0 TpakKTa
ABJSUIMCh  COCTAaBIAIOLICH (EeKaJbHBIX TSDKEH, KOTOpble CTAHOBMUJIMCH JIONOJHUTEIbHBIM

HCTOYHHUKOM 3apaKCHUA IJIA APYTrux ocobel.

OO0mmas anemusi opranu3Ma pbl0, oOHapyKEHHas! MPU TeMaTOJIOTMYECKUX HCCIIEeIOBaHUIX
(PynmaxoBa, 2004) Oblia BbI3BaHA JBYyMs MPUUUHAMH: Pa3pylICHUEM KPOBETBOPHBIX OPraHOB —
TFeMOIOATHYECKOW TKAaHW IMOYKH U CEJIE3€HKHU, MOBBIIICHHON MPOHUIIAEMOCTBIO cocyoB. [lpu
re’Hepanu3aiyy UHOEKIIMOHHOTO Mpoliecca OTMEeUYalr FTeMOPPAaruu U HEKPO3 KIETOK B JKETyI0UHO-
KUIIEYHOM TpPaKTe, )KMUPOBOH TKaHH, CKEJIETHOM MYCKYJIaType, Cepile, XpsIIeBOH TKaHHU, pexe —
TOJIOBHOM MO3T€.

B mepuon yracaHusi SMU300THU BCTPEYAEMOCTh THCTOMNATOJOTHYECKMX H3MEHEHHH B
OpraHax M TKaHSIX HMCCIIEJOBaHHBIX MAJbKOB HEPKU CHHM3WJIACh. BEpOsSTHO, 3TO OOBSICHACTCS TEM,

YTO YacTh PbIO K 3TOMY BpEMEHH yiKe nepedoiiena.

CPABHUTEJIbHASI XAPAKTEPUCTHKA COCTOSIHUS OPTAHOB U TKAHEN
MOJIOAU PAZHOI'O ITPOUCXOXKIAEHUSA

Mosnoas M3 ecTeCTBEHHBIX BOJ0eMOB. Y MOJOAM U3 €CTECTBEHHBIX BOJOEMOB
JACCTPYKTHBHBIX N3MEHEHUH B )1<a6pax, JKCITYJOUYHO-KHIICYHOM TpPAaKTEC W MNapCHXHUMATO3HBIX
opraHax, OOHapy»€HHbIX y 3aBOJCKHMX CEroJeTOK TUXOOKEAHCKHX JIOCOCEH M XapaKTepHBIX IS
AJIMMEHTApHOr0 TOKCHMKO3a, BOJOEMOB He HaOdroganu. B cBi3M ¢ OTCYTCTBUEM TSKKUX U
(GU3MOJOrMYECKH 3HAYMMbIX HM3MEHEHUH y MOJOJM U3 €CTECTBEHHBIX BOJOEMOB, 3HAaUYCHHE
nokazarenst CYC, paccuMTaHHOTO Kak CymMMa MHJEKCOB THMCTOMNATOJIOIMYECKUX W3MEHEHUI
YeThIpeX OpPraHoB (ICYCHb, MOYKH, JKEIYIO0YHO-KHIICYHBIH TPAKT M KaOpbl), B OCHOBHOM, HE
npesbimano 2 yci. ea. VMckimodeHne cocTapisiia MOJIOAb Hepkd u3 OacceiiHa p. bombuas, y

kotopoi 3HaueHne CYC BapbupoBaio ot 2.4 1o 4 yci. e.

JlocToBepHbIE  MATOJIOTMYECKME W3MEHEHHMs  CTPYKTypbl TKaHed (pu  ypoBHe
noctoBepHocTH 0.99) BBIIBMIM TOJNBKO Yy MOJIOAM HEPKHM M KeThl M3 OacceifHa p. bombias.
OOHapyKeHHble TUCTOMATOJIOIMYECKHME HW3MEHEHMs TOYKH, Kalp, TEYeHH, CKeJIeTHON

MYCKYJIaTypbl Y HEPKH XapaKTEPHbI sl MHPEKIIMOHHOT'O HEKPO3a FreMOMO3TUYECKOM TKaHHU.

Panee, B 2001-2004 rr. BHUpPYCOJOTHYECKUMHU  METOJAAaMHM  HCCJIEJIOBaHUs
acumnromarudeckoe HocutenbeTBO IHNV oTmeuanu y momoBospenoii Hepku (Pymakosa, 2003;
Bboukosa, Pynakosa, 2004), a B 2003 r. BbICIUIN 3TOT BUPYC y NOrHOAIOUIMX MAbKOB HEPKH U3

Oacceiina stoit xe peku (boukosa, Pynakosa, 2004).

VY ManbKoB KeTbl 0TOOp Mpod nmpoBoauiv B p. JlomalliHuii, HeJaneko oT KOTOPOro BeleTcs
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CTPOUTEIBCTBO MPOMBINLIEHHBIX O0BEKTOB (GupMoil "AkBapuyc”, psaoM pacrojiaraeTcsi 3aBOj
MUHEpaJbHBIX BOA "MankuHckuid". B0O3MOXKHO, Ha CTpPyKType IE€YeHH, a B pe3yjbTrare —
CYMMAapHO# OLIEHKE MAaTOJOIMYECKUX U3MEHEHUH CKa3al0Ch YXYALIEHUE YKOJOTMUECKUX YyCIOBUM B
3TOM paloHe.

3aBoackasi M0O104b. J{eCTpYKTHBHbIE U3MEHEHHS B OpraHax M TKaHsAX, MPEUMYIIECTBEHHO,
HOCHUJIM aJIMMEHTapHbI Xxapaktep. Ilo pesyiapTaTaMm CTaTUCTMUECKOIO aHallM3a BCTPEYAEMOCTH U
TSKECTH MATOJOTMYECKMX M3MEHEHUIH B MOJKENYyAOYHOW jKeje3e, FOJJOBHOM MO3re, CKEJIETHOM
MYCKyJIaType W cep[lie He YCTAaHOBICHO I0CTOBEpHOM pas3Huibl (ypoBeHb noctoBepHocTH 0.99)
MEXJYy 3aBOACKOM M JMKOM MOJIO/BbIO, TOI/a KaK MHJIEKChl T'MCTONATOJOIMYECKUMX W3MEHEHMM
#alp, MOYKH, JKETyA0YHO-KHILEYHOr0 TPaKTa, 1 0OCOOEHHO MEYEHH, I0CTOBEPHO OTJIMYAIOTCA. DTH
JIaHHbIE SIBJISIIOTCS MH(POPMATUBHBIMU /7151 OLIGHKH COCTOSIHUS 370POBbSl BHIPALMBAEMbIX JIOCOCEH.
3navenue nokaszaresist CYC y BelpaiimBaemMbix pel0 BapbupoBano ot 0.2 yci. en. y ketsl Ha KJIP3 B
2000 . 1o 8 ycu. en. y kiwkyua Ha BJIP3 B 2003 r.

Haubounee BbIpaskeHHbIE 1€CTPYKTUBHbBIE U3MEHEHMs aJMMEHTApHOW MPUPOIBI OTMEYAIH y
vyaBeryn (Tabn. 1). Temneparypa Bojbl ITPpU BRIPAIIMBAHUK 3TOTO BHJA THXOOKEAHCKHX JIOCOCEH Ha
Mankunckom JIP3 3a nepuoa uccrnenoBanusi BappupoBaia ot 5 g0 10°C, Toraa kak Ha OCTalbHBIX
3aBOJIax MpPU BbIpallMBAaHUM APYTUX pblO OHA, B OCHOBHOM, He mpeBbliana 4.5°C. 3nauenne CYC
3a Mepuoj uccienoBaHus Jocturaio 6 yci. ea. Xysxke Beero cutyauus 6suia B 2000 . u B 2001 1.,
KOI'Zla MCIOJb30BajlM HenoOpokauecTBeHHble Kopma. [laronornueckue HapyuleHHsl CTPYKTYpbl
TKaHEll y 3aBOJICKOM 4aBbIuM, BO3MOXKHO, 00YCJIOBJIEHbI 00JIee BHICOKOM 10 CPAaBHEHHUIO C IpYTMMHU
3aBOJlaMM TeMIIEpaTypoi U AJIUTEIbHOCTbIO KOPMIICHHUS.

Tabnuna 1

CpenHue 3HaYeHUS MHAEKCA TUCTONATOIOTMYECKUX M3MeHeHnH (cpeanee n3 10 ok3. + ctaHgapTHOE
OTKJIOHEHHE) TIeYCHH M ey 0uHo-kumeyHoro Tpakra (JKKT) 3aBoJckMX THXOOKEAHCKUX JI0COCer

B 2000-2004 rr.
Bug pei6s1 ITeuenn KKT Cymma
Yaprlya 1.7+1.1a 1.2+1.2a 2.9+1.8a
Hepxka 0.9+1.0b 0.4+0.7b 1.2+1.3b
Kera 0.9+1.0b 0.4+0.8b 1.4+1.4b
Knxyd 1.6+1.1a 0.6£0.7b 2.1+1.5a

[Ipumeuanue: JlanHble 1Jisi OJHOTO OpraHa, OTMEYEHHbIC OJIMHAKOBOW OYKBOM, JOCTOBEPHO HE
OTJIMYAIOTCST MEXJy co0oil (HemapaMeTpuuecKuil MeToja mapHbIX cpaBHeHuid Kosimoroposa-
CwmupHaoBa, npu goctoeproctr 0.99). upheiM mpudToM BhIZCICHB MAaKCHMallbHbIC 3HAYCHHS,
JIOCTOBEPHO OTJIMYAIOLIMECS OT MUHUMAJIbHBIX 3HAYEHHI

Y HEepKH THUCTOMATOJIOTMYECKWE W3MEHEHHUs TaKXKe, B OCHOBHOM, HOCST aJTUMEHTAPHBIN
xapakrtep. 3nauenne CYC BapbupoBasio ot 0.5 1o 5.5 ycn. en. Uckmouenne cocrasun 2002 r., y
Hepku Ha MIJIP3 oHo pgocturano 7 ycia. €. U ObUIO BBI3BAHO MPUCOCAMHEHUEM HWHBA3HU

(nxT1000/103).

J71s1 3aBOJICKOM KEThI TAK)KE XapaKTePeH aJIMMEHTAPHBIN XapaKTep MOBPEKACHUMN. 3HaUeHNe

nokazatesnst CYC wm3mensiioch ot 0.3 nmo 4.4 ycn. en. JlocroBepHbIe CTaTUCTUYECKUE OTIMYMUS
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1o oOIIel CyMMe T'MCTONATOJOMMYECKUX W3MEHEHHMH y 3Toro Buzia pei0 BeisiBuin Ha KJIP3 (2004
r.), IIDJIP3 (2001, 2002 u 2004 rr.) u BJIP3 (2004 r.). Ha KJIP3 naronoruyeckre W3MEHEHHUs
aJTMMEHTApHOT0 XapakTepa ycyryousauch BogHbIM Tokcuko3oM. Ha I1DJIP3 sto Obl0 cBsizaHO: B
2001 r. — ¢ HekavyecTBEHHON 00paboTKO# MKpHI Niepe 3akiaakoi (Yctumenko, Cepreenko, 2001;

Jlunera, 2004), B 2002 r. — ¢ MOBBIIIEHHOH 3apa)KeHHOCTHIO MpocTeimumu ApPi0SOMa Conicum u

Chilodonella piscicola (mannbie nabGoparopuu Oosie3Heit puid0 M  Oecrio3BoHOYHBIX DIYII
KamuatHHPO), a 8 2004 r. y pbid oTMe4anu ra3omny3bipbkoBoe 3adosieBanue. Y ketsl Ha BJIP3 B

2004 r. nuIIeBOi TOKCUKO3 OCJIOXKHUIICS OaKTEpHaIbHON XKaOepHOH 00JIC3HBIO.

Takum oOpa3oM, Hanuuue OakTepuaabHOM (UIOpHl BHYTPH, @ NPOCTEHIIMX Mapa3sUTOB Ha
MOBEPXHOCTU pa3BMBAIOLICHCA MKpPBI, IIOBBIIIEHHAs 3apaX€HHOCTb MAJIBKOB IPOCTEUIINMU
napasuTaMH M ra3oly3blpbKoBO€ 3a00JeBaHKe, B KOHEUHOM CYETe, CYIIeCTBEHHO CHU3MIIM YPOBEHb
PE3UCTEHTHOCTH OpraHu3Ma pblO, M, Kak CIEACTBHE, YCYyryOMIM HpOLEcC aluMEHTapHOIo

TOKCHUKO3a.

[Ipu cpaBHeHMU pe3ynbTaTOB HcciieqoBanus mojoau jococeid B 2000 r. 10CTOBEPHBIX

pa3nuuil 3aBOJICKUX MaJbKOB C MOJIOJIBbIO €CTECTBEHHOTO MPOMCXOXKICHUSI HE YCTaHOBMWIM (TadI.
2).

TaOmuua 2

Cocrosinue OpraHoB MOJIOAU TUXOOKCAHCKUX Jlococei, BBIPAXKCHHOC B YCJIOBHLIX C/IMHHULIAX

(cpeﬂHee + CTaHAapTHOC OTKHOHCHI/IC) Ha pBI6OBO,Z[HLIX 3aBOJaX U U3 €CTCCTBCHHBIX BOAOCMOB B

2000-2004 rr.
TTomxern. T'onoBHoii | CkenerHas
Ton | JKabpsr [Touka [leuens KKT Kesesa MO3r myckynarypa | Cepaue Cymma

2004 | 1.2+1.2b 1.1+0.8b 1.0£1.0b 0.2+0.6a | 0.1+0.3a 0.1+0.3a 0.0+0.1a 0.1+0.2a | 3.6x2.7b

2003 | 1.2+1.2b 0.7+0.7c 1.0+0.9b 0.5+0.8¢c 0.1+0.4a 0.1+0.4a 0.1+0.3a 0.0£0.2a | 3.7+2.5b

3

(g 2002 | 0.6+1.1a 1.2£1.0b 1.2+0.9b 0.7+1.0c 0.0+0.2a 0.3+0.7a 0.0+0.1a 0.3+0.7a | 4.3x3.0b
2001 | 0.5+0.8a 1.1+0.8b 1.4+1.1b 1.3+1.1b 0.1+0.4a 0.2+0.6a 0.0+0.2a 0.0£0.1a | 4.7£2.7b
2000 | 0.3+0.7a 0.4+0.8a 1.1+1.2b 0.5+0.8c 0.1+0.3a 0.0£0.2a 0.0+0.1a 0.0+0.1a | 2.4+2.8a
2004 | 0.5+1.0a 0.4+0.8a 0.3+0.7a 0.1+0.4a 0.0+0.1a 0.1+0.4a 0.0+0.3a 0.0£0.1a | 1.5+2.0a

g 2003 | 0.8+1.2a 0.3+0.7a 0.3+0.6a 0.1+0.4a 0.1+0.3a 0.1+0.4a 0.0+0.2a 0.0+0.1a | 1.6+2.2a

% 2002 | 1.0£1.3ab | 0.4+0.8a 0.1+0.4a 0.1+0.6a 0.0+0.0a 0.0+0.0a 0.0+0.0a 0.0£0.0a | 1.6+2.1a

s

2001 | 0.1+0.3a 0.4+0.6a,c | 0.3+0.5a 0.3+0.5a,c | 0.0+0.0a 0.3+0.7a 0.0+0.0a 0.0+0.3a | 1.3+1.5a

2000 | 0.4+0.7ab | 0.5+1.1a,c | 0.6+1.1ab | 0.8+0.8b,c | 0.0+0.0a 0.0+0.0a 0.0+0.0a 0.0£0.0a | 2.2+3.0a

[Ipumeuanwne: [laHHbIe )19 OMHOTO OpraHa, OTMEUEHHBIE XOTS OBl OJIHON OJMHAKOBOH OyKBOM, TOCTOBEPHO
HEe OTIIMYAIOTCS MEXIy co0oi (HemapaMeTpuveckuii MeTo mapHbix cpaBHeHui KomMoroposa-CMHpHOBa,
npu goctoBeproctd 0.99): Cymma 1aHa B KauecTBe MHIMKaropa obimero cocrosuus opranmsma (N=1220
9k3.). JKupHBIM mpH(GTOM BBIAEIEHB MaKCHMalbHbIE 3HAYEHHS, JJOCTOBEPHO OTIMYAIOMIAECS OT
MHUHUMAJIBHBIX 3HAYEHUN, HAKIOHHbIM — HE HMEIOIIME 3HAYMMBIX OTIMYMM OT MUHUMAIIBHBIX H/UIU
MaKCHMAaJIbHBIX 3HAYCHMH,
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Haumnas ¢ 2001 r., atTi paszauuuns gocroBepHbl. [lo-Buaumomy, kopma Bio Diet amepukanckoro
MPOM3BOACTBA, MpuMeHsBIIuecs Ha 3aBoaax B 2000 r., 611 hu3noIoruuecku 0oJiee MOJTHOIICHHBI

A KYJIbTUBHUPYCMbBIX TUXOOKCAHCKHX JIOCOCEH.

BrisiBeHo, 4To Kerta sBisieTcsl Haubosee yCTOWYMBBIM BHIOM TUXOOKEAHCKUX JIOCOCEH ISt
3aBOJICKOTO BOCHpou3BojcTBa. 3HaueHue nokaszareist CYC y kmxkyua B TeueHue 2001-2004 rr.
ObLIO caMbIM BBICOKHMM, @, CJI€IOBATEIbHO, COCTOSIHUE OpraHu3Ma XyKe, YeM y JIPYTUX 3aBOACKHX
nococeii. OcHOBHasi maroyiorusi y Hero oOHapykeHa B »xaOpax. BeposTHo, 3TOT BHMJ O4YeHb

YYBCTBUTCJICH K Ka4€CTBY BOAbI U INIOTHOCTH IMOCAAKHU.

HpI/I BbIpallliBaHUHU JIococel B PE3yJabTaTC M3MCHCHMUA }’CHOBI/Iﬁ COACPIKaHUsI BTOPUYHBIC
naTOIrCHbI pa3H01‘/'1 STHOJIOTHUM CIOCOOHBI BBI3BIBATH JMNHU300THU. MX HpH‘IHHOﬁ SABJIAKOTCA
HapyuICHUEC OMOTECXHUKU BbIpalliluBaHusd, CTPECC, BBbI3BaHHBIM NEepCYINIOTHCHHOCTbIO, NEPCIaabl

TEMIICPATYpPbl, UBMCHCHHUEC I'a30BOI'0 pCIKUMaA, HeI[O6p0KaquTBeHHOCTB KOpMOB U T.H. B pe3yJIbTaTe

NPUCOEAMHEHNUS  MUKPOQIIOpbl  yCYryOJslOTCS  MAaTOJOrMYECKHE  IPOLECCHl,  BbI3BaHHbIE
aTMMEHTapHbIM TOKCHKO30M, M, HA000poT, ociaabieHue UMMYHHOW CHCTEMbI PbIO MPHU MUILEBBIX

TOKCHUKO3aX CHOCO6CTByeT 3apa’XCHUIO MMaTOINCHHBIMU arCHTaMHU.

3AK/IIOYEHUE

B cooTBeTCTBMM C MOCTaBIEHHOM MLEIbI0O M 3aJayaMy IPOBEAEHbI MOP(OIOrHYecKue
UCCIICIOBaHKSI MOJIOJIM JIOCOCEBBIX PbIO B €CTECTBEHHBIX Bojgoemax (p. ABaua, [lapatyHka, 6ac. p.
bonbmass u 03. Bosbiioit Buiwoit) u Ha 5 j0coceBbIX phIOOBOJIHBIX 3aBojax KamuaTkw.
Hcnonb3oBaHue KOJMYECTBEHHBIX IOKa3aTeNledl, MHJEKCa TUCTONATOJIOIMYECKMX W3MEHEHUH
OpPraHoOB M TOKa3aTess CyMMapHOI'0 YCPEAHEHHOIO COCTOSIHUSI OpraHu3Mma, MO3BOJMJIO MPOBECTU
CPaBHUTEIIBHYIO OLIEHKY 3/10pOBbSI MOJIOM JIOCOCEH pa3HOrO MPOUCXOMKACHHUS.

VY MO0AM JIOCOCEBBIX PBIO M3 €CTECTBEHHBIX BOJOEMOB OOHApY>KEHbl HE3HAUMTEIbHbIE
rUCTONATOJIOTMYECKHE W3MEHEHUs, KOTOpble HOCWJIM JIOKAJIbHBIM XapakTep. Y BblpalluBaeMoin
MOJIOZIM JIOCOCEH BBISIBICHBI W/WIIM  MOJATBEPXKICHBI BUpPYCHbIe (MH(MEKIIMOHHBIA HEKPO3
reMOIOATUYECKO TKaHM), OakTepuaibHble (OakTepHanbHas jxaOepHasi 0OJIe3Hb), Mapa3UTapHbIC
(nxTHO000/103), MHKO3HBIE (MXTHO(POHO3) M amMMeHTapHble 3aboneBanus. [locneanue sBISIOTCS
HauOoJiee XapaKTepHbIMM JUIsl 3aBOJCKMX JIOCOCEH M, KaK MpPaBUJIO, MPOTEKAIOT B XPOHUYECKON
¢dopme. CteneHb TSHKECTH AECCTPYKTUBHBIX M3MEHEHWH BapbUpyeT B 3aBUCMMOCTH OT BUJAA PbIO,
JUIMTEJILHOCTU KOPMJIEHHUSI U TeMIlepaTypbl BoAbl. [laTosorum anumeHtapHoOi npupoasl Haubosee
BBIPQXXEHbl Yy 4YaBbluM, HaMMeHee — Yy KeTbl. B OonblIMHCTBE cilyyaeB, OOHapyXEHHbIE
JECTPYKTUBHBIE ~ W3MEHEHMs  ABISIOTCS  OOpaTMMBIMM, XOTS  CYIIECTBEHHO  OCJIA0IAIOT
COIPOTHUBIIAEMOCTh OpraHu3Ma pbIO, M Kak CJEJICTBME, OKa3blBalOT HEraTUBHOE BIMSIHHME Ha
FOTOBHOCTh MOJIOAM K TOKaTHOM M OKEaHWYECKOH MUIrpaluu, a TakkKe [OBBIIAIT MX

BOCIIPUUMYHUBOCTD K 3a00JIEBaHUSM paSHHqHOﬁ 3THOJIOI'UH.
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[Ipyn wuxTHOGO/I03€ AECTPYKTUBHbIE H3MEHEHUS B PECHUPATOPHOM OMUTENUU Kabp U
SMUICPMATBHOM CJI0€ KOKH BBI3BIBAIM HAPYIICHUS Ka0E€PHOTO U KOKHOTO JIbIXaHUS, Pe3yJIbTaTOM
Yero sIBUJICS MOBBILIEHHBIA 0TX0A pbi0. [Ipu GakTepuanbHOil )xabepHO OOJIE3HU Yy KEThl U KHXKyda
B xabpax M KOXKe OTMeuaju CXOJIHbI€ TMCTOINATOJOTMYEeCKUEe M3MEHEeHUs, 3a00eBaHUe TsKelee
MPOTEKAJIO Y KIWKyda. BeposiTHO, 3TOT BU 4YyBCTBUTEJICH K MJIOTHOCTH MOCAIKU M Ka4ECTBY BO/IBI.
[lpu uxtnodoHose (xpoHuueckas (opma) 3aMelICHHE HOPMAIbHOM TKaHW Cepjlla, CEIe3eHKH,
MOYKU M TEYEHHU PETUKYJIO0-DHIOTENUANTbHON TPaHYJISIIMOHHONW TKaHbIO MPUBOAUT K LUPPO3Y U
aTpoduu.

NH}eknoHHbIi HEKPO3 TeMOIOATHYECKON TKaHW MpoTekan B ocTpoil popme. Boporamu
JUTs TaHHOUM MH(EKIUU SBISIIOTCS Ka0pbl, )KeNyT0YHO-KUIIEUHBIH TPAKT U MOBPEXKACHHbIE KOKHBIE
MOKPOBBI. BUpyc pa3smMHOXaeTcss U pacmpoCTpPaHSIETCs] Yepe3 COCIUHUTENbHYI0 TKaHb OPraHOB U
reMaToreHHbIM IMyTeM. B pesynbraTe MHGbEKIMH, Mpexae BCEero, Mopakaercs reMornodTHYecKas
TKaHb MOYKHU U ceie3eHKU. B nanpHeillieM, 1eCTpyKTUBHbIE WU3MEHEHUs MOYEYHbIX KaHAJIbLEB U
KJTyOOUKOB BBI3BIBAIOT HApYIICHUE BOJHO-COJIEBOIO TOMEOCTa3a U MHTOKCUKALIMIO OpraHu3Ma phIo,
NpUBOJS K JKUPOBOM M 1epouaHON nereHepauuu nedeHd. [Ipu renepanuzauuu uHeKUUn
MOpaXKaroTCsl MPAKTUUYECKH BCe OpraHbl U TKaHU. MHQUIMpoBaHHBIE PBIObI BBIAEISIOT BUPYC C
MOUYO#, CTU3UCTHIMU BBIICTICHUSIMU KUIICUYHUKA, Yepe3 xKaOphl, KOXKY U TKaHH IJIAaBHUKOB.

[Tpy ruUcTONOrMYECKOM HCCIENOBAaHUMM MOJIOAM HEPKM Ha JIByX 3aBOJaX B MEPUOJ
AMU300TUU MH(MEKIIMOHHOTO HEeKpOo3a TIeMOMOITUYECKOW TKaHM, a TaKKe KEeThbl M HepKH,
DKCMIEPUMEHTaIbHO 3apakeHHbIX BupycoM |HNV, BbisiBUIM aHaloruyHble BHELIHUE MPU3HAKU
MaTOJIOTUU M THCTONATOJOTHYECKHEe W3MEHEHUs B OpPraHax M TKaHAX. YUUTHIBas HEJIOCTATOYHOE
KOJIMYECTBO JMArHOCTMYECKUX HXTHOBUpYCOJOrMueckux Jaboparopuii B Poccuu, Hamuuue
HEKPOTUYECKUX M3MEHEHUU B TeéMOIMOITUYECKOW TKaHU MOYKH M CEJEe3€HKH, KOMIIAKTHOM CJoe
KEITyIOYHO-KUIIICUHOTO TPaKTa, )Kabpax M MOJHKETyI0YHON TKaHH, Hapsly ¢ TeMaToJIOTHYECKUMU
ucciaenoBanussmMu  (PynmakoBa, 2004), MOXeT CIYXHTb [PEIBAPUTECIbHBIM  JHArHO30M
MH(GEKIIMOHHOTO HEKPO3a TeMOMOITUYECKON TKaHHU.

Jnst coxpaHeHHs1 3J0pOBbsl M MPEIOTBPALLIECHUS BO3ZHUKHOBEHMS 3MMU300TUH Yy 3aBOJCKOMN
MOJIOJIM TUXOOKEAHCKHUX JIOCOCEH OueHb Ba)kKHA paHHsis JMarHoctuka 3adoseBaHuil. Heo6xoaumo
CTpOro coOJroAaTh TEXHOJOTHYecKue TpeOoBaHUs, onucaHHble B HCTpyKLMU 1o O0ne3Hs M pbIO.
st ycTpaHEHHUs MaTOJIOTUYECKOTO OKUPEHHS TEUEHHW B paIlMOH 3aBOJICKUX PBIO Clieayer
no6aBiATh cBekuii kopMm (DakropoBuu, 1984), HO Is NpeaoOTBpaAlllcHHs 3apaKEHUs pPbHIO
naroreHamu (Hanmpumep, UXTHO(GOHO30M) €ro He0OXOIUMO MOABEpPraTh TEPMUYECKOU 00paboTKe.
OO0s13aTeNbHBIM TAK)KE SIBISETCS MPUMEHEHHE aHTHIOTHBIX MPEnapaToB. aCKOPOMHOBOW KHCIOTHI
(CokomoB, Amngapeesa, 1989), mnporeonurnyeckux ¢epmentoB (Bamosa, 1998), muamitHOro
ruaponusara ([ambirud u ap., 2001) u ap. UtoObl 130ekaTh AMU300THH KHOEKIIMOHHOTO HEKPO3a

FeMOIIOATUYECKON TKaHU y pI)I6, KpOMC BbINICYKA3aHHBIX MCEp, IMpeajaracM HCI0Jb30BaTh
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PEKOMCHAALIMN, H3JIOKCHHLIC B "PYKOBOI[CTBC N0 UCKYCCTBCHHOMY BOCIIPOU3BOACTBY HCPKU Ha

Aunscke" (Alaska sockeye salmon..., 1994).

BbIBO/bI

1. Pe3y.]'IBTaTBI THCTOJIOTHYCCKHUX WM THUCTOXHMMHYCCKHX I/ICCJ'IGI[OBaHI/II\;I CBUICTCIILCTBYIOT,
YTO COCTOsJHHC 3O0pPOBbA Yy MOJIOJM KCEThI, 4YaBbl4H, KHXXYy4Yda B PCKax ABaLIa, HapaTyHKa u
baccceline p- bonbias YAOBJICTBOPUTCIILHOC. I[eCprKTI/IBHBIe HU3MCHCHUS, BbI3BAHHBIC

NaTOr¢HHbIMU arcHTaMu paSHHHHOﬁ OTHUOJIOTHH, HOCAT JIOKaJIbHbIM XapakTep.

2. YV THXOOKEaHCKMX JIOCOCEH, BbIpallliBaeMbIX Ha pbIOOBOJIHBIX 3aBojax KamuaTkwy,
BbISIBJIEHBl OOJIE3HM pa3/IMYHONM OTUOJIOTHMHU: aJlMMEHTapHble — JIMIOWJHAs U LIepOMJIHAs
JIereHepalys Ne4eHH; MnapasurapHble — UXTHO00/103; MUKO3HbIE — MXTHO(OHO3. [lonTBepikaeH
JIMarHo3 MH(PEKIMOHHOTO HEKPO3a TeMONO3TUYECKON TKaH! U OaKTepualbHOM xKaOepHOoi 00Ie3HH.

3. Ilatonorum anMMEHTApHOrO XapakTepa Yy KYJbTHBUPYEMBIX JIOCOCEH MPOTEKalT B
XpOHUYECKOH (OpMe U CBsi3aHbl C TEM, YTO 3aBOJICKas MOJIOJb MOJy4aeT HecOalaHCHUPOBaHHbBIE
WM HepoOpokayecTBeHHble KopMa. CTeneHb TSHKECTH JEeCTPYKTHBHBIX W3MEHEHHMH BapbHpYyeT B
3aBUCUMOCTH OT BHJA pbIO, JUIMTENBHOCTHM KOPMJIEHMS M TeMIlepaTypbl BblpaiuBaHus. llpu

3aBOJACKOM BOCIIPOM3BOJCTBE KE€TA SABJISACTCA Ooee YCTOﬁqHBBIM K pa3jIM4HbIM 00JIe3HIM BUIOM.

4. Haubonee omacHbIM 3a0ojieBaHMEM Obl1 MHQEKIIMOHHBIH HEKPO3 TeMOIMO3THYECKOM
TKaHU, BBI3BABIIMUNA SMH300THUM Y MalbKOB HEPKM Ha JIByX 3aBOjax. XOTsd 3TO 3a0oyieBaHHE Ha
3aBoJlaXx MPOTEKalo TO-pa3HOMY, B OpraHaX M TKaHIX HEPKM OTMeualad aHaJlOTUYHbIe
TUCTOMATOJOTUYECKUE UW3MEHEHHUs. BusyanbHble ¥ THUCTOMATONOTMYECKHE MPU3HAKK MpU
€CTECTBEHHOM AMM300TUM Y MOJIOAM HEPKU U UCKycCTBEHHOM 3apaxkeHMU |[HNV manbkoB keThl u

HEPKH CXOXKH.

5. Ilpu OTCYTCTBMHM BHUPYCOJOTMYECKOTO TECTUPOBAHMS HAJIWYUE HEKPOTHUUECKHUX
W3MEHEHUN B TIE€MOIIO3THUYECKOM TKAaHW IMOYKH M CEJIE3€HKH, KOMIIAKTHOM CJIO€ YKEJIyJO4YHO-
KUILIEYHOTO TPaKTa, jkabpax W MOKETYJOYHOM TKaHW JaeT BO3MOXHOCTh HCIIOJIb30BAaTh €ro s

MOCTaHOBKH IpeaBapuTenbHoro auardosa |HN.

6. Dnu300THYECKY0 00CTaHOBKY B BojoeMax KamMyaTku B OTHOILIEHMH HauOoJjee ONmacHbIX,
cepTuULUHUPYEMBbIX BUJOB Mapa3uTOB U OAKTEPUN Y MOJIOAM JOCOCEHN M3 €CTECTBEHHBIX BOJOEMOB
MOXKHO CYMTaTh OJaromoyy4Hoil. B OTHOIIEHWM BUPYCHBIX WHQEKIUI HCKIIOYEHHUE COCTABIISAET
OacceiiH p. bonbluas, sBAsAOIMIACS HEOJAroNnoJy4HbIM MO UHGPEKUHOHHOMY  HEKpO3y

TeMOIIO3TUYECKON TKaHH.
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