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OCOBJIMBOCTI ®1310JIOTO-BIOXIMIYHUX
B3AEMOJIN Y CUMBIOTUYHUX YIPYIIOBAHHAX
IIPICHOBOJIHUX PUB 3A JII CIIOJIVK
HEOPTAHIYHOTI'O A30TY

HocnimpxeHo meTaboniyHi npouecy y KOponoBmx pub 3a pi3HOro XxapakTepy Ta CTy-
neHs iHBasii obniraTHUMK cMMBiIOHTaMn — eKTo- Ta eHaonapasnTamMmu B yMoBax hoHo-
BMX MOKA3HWUKIB rigpOXiMiYHOr0 pexumy i 3a NigBULLEHOrO BMICTY €K30reHHUX CnonyK
HeopraHi4YHoro a3oTy. BctaHoBneHO CyTTEBI BiAMIHHOCTI y rOpMOHarnbHi perynsauii
meTaboniamy Ta hepMeHTaTUBHI aKTUBHOCTI Pi3HUX TKaHWH rigpo0bioHTIB 3a pi3Horo
€HOOoreHHoro (napasnTu) Ta eK30reHHOro (TOKCUKaHTW) BRuBY.

Knrouosi cnosa: ¢izionoco-6ioximiuna 63aemodis, Kopmu3soi, KOponosi puou,
CUMOIOHMU, NAPA3UMU.

3abpyAHEHHS BOAHOTO CE€PEAOBHINA TOKCUYHUMU PEYOBUHAMU € TAOOAABHUM
IpoIecoM, IKUU OCTAHHIMU AECATUAITTAMHM OXOIMB YCi MOPCBHKiI i KOHTUHEH-
TaAbHI BOAOMMU CBIiTY. Llelt nmpomec 3yMOBA€HMN ITIOBCIOAHOIO IHAYCTPiaAi3ariieto,
ypOaHi3aliero, XiMi3alie€io CiAbCbKOTO rOCIIOAAPCTBA, BUKOPUCTAHHSAM COTEHb TH-
€Y HOBUX XIMIUHUX NPOAYKTIB, IKi MIOTPANASIOTH Y HAaBKOAUIIIHE CePEAOBHIIE.
TokcHUYHI Pe4OBUHU OyBalOTh IIPUPOAHOTIO IMOXOAJKEHHS (€K30MeTabOAITH, TOK-
CHHU Pi3HOI IPUPOAU) Ta CUHTE30BaHi AIOAMHOIO — KCeHOOioTuku [9].

Y TOKCHYHOMY CEepEeAOBHUINI BiAOYBarOTbCA 3MIHUM MeETAOOAI3My gK XasdiHa,
TaK i 1oro cuMOIOHTIB (BKAIOUHO 3 napasutaMu). OcoOAMBOCTI peaxilii mapa3uTiB
Ha TOKCUYHUM BIIAUB IIOB's13aHi 3 PI3HUM CTyIleHeM OIIOCePeAKOBAHOCTI TOKCHUY-
HOTO BIAWBY 3aAeXXHO BijA IX AOKaaizanii Ta meraboaizmy [7]. BiabmricTs
TiApOOIOAOTIUHMX Ta €KOAOTIUHUX AOCAiIA’KEeHb He BPaxOBYe TOM (pakT, IO 3HAU-
HaA 4acTKa OCOOMH OYyAB-SIKOTO BHAY TIADOOIOHTIB € HOCIEM Pi3HUX CHUMOIOHTIB,
BKAIOYHO 3 ITapa3uTaMy i IaTOreHHUMHU OpraHi3aMaMH, SKi CYTTEBO TpaHCHOPMY-
IOTh MeTabOAI3M Ta apaNTaIlifHUM IMOTeHIliaA Xa3sdaiB [8].

CuMOiOTUYHI yTPYIIOBaHHSA IIPICHOBOAHUX TiAPOOIOHTIB y eKOocHUcTeMax Cy-
YaCHUX BOAHUX O0'€KTiB 3a3HAIOTh IIOCTIMHOTO BIAWBY KOMIIAEKCY abiOTUUYHUX i

© B. A. Pomanenko, B. . FOpummnuens, O. C. [Torpoxos, O. I'. 3iHbKOBCHLKUH,
2015

ISSN 0375-8990 M'apo6buon. »ypH. 2015. N2 2. T. 51 63



Okonoruyeckas CbVISI/IOnOFI/Iﬂ 1 6MOXNMUA BOAHbIX XXKMBOTHbIX

OIOTMYHNX YWHHUKIB IPUPOAHOTO (30KpeMa, KAIMAaTUYHUX 3MiH) Ta aHTPOIIOTEH-
HOI'O IIOXOAJKEHHS.

CHOAYKM a30Ty 9K OAHOT'O 3 HAaUBAKAUBIIINX OIOr€HHUX eAeMEHTIB 3a3BUYal
PO3TASIAQIOTHCS K OAHA 3 IPUYKH eBTpodikallii BoporM. OpHaK 3a AeIKHUX YMOB
BOHU BIAITPAIOTh POAB TOKCHUKAHTIB, IO CYTTEBO BIIAUBAIOTHL Ha OIOTYy Ta €KOCH-
CTEMU BOAOUM.

Aesiki BOAOUMU A€HAPOAOTIUHOrO NapKy «OAeKCaHAPis» BUSIBUAUCS IIPUPOA-
HUMU MOAEABHUMU 00'€KTaMU AN CBOEPIAHOTO €KCIIEPUMEHTY. Y KacKap CTaBKiB
MOTpalAse AJKepeAbHa BOAA 3 HAAMIPHUM BMICTOM CIIOAYK HEOPTaHIYHOTo a3oTy,
BHACAIAOK YOO y BOAHOMY CEPEAOBHUIII KOHIIEHTPAllid [UX CIOAYK II€pEBHUIILYE
T'AK y corri pasis (N-NH| — 50—320 mr/am3, N-NO; — 0,08—6,0 mr/am3).
lppoO6ioHTH Ta IX yrpyloOBaHHSA Y WX BOAOMMAaX BUPOOUAM CYKYIIHICTh IIPUCTO-
CyBaHb AO IIUX yYMOB, @ CaMe CTPYKTYpPHO-(PYHKI[IOHaAbHI IepeOypOBU Oak-
TepioNAAHKTOHY Ta OaKTepioOeHTOCYy, 3MeHIIIeHHsI BUAOBOIO Pi3HOMAHITTS i uu-
CeABHOCTI (PiTO- Ta 300IAAHKTOHY, MOP(QO-(PYHKIiOHaABHI IIepeOyAOBH B Op-
raxismi pud toiio [3, 6].

AAS TIOPIBHAHHS BIIAMBY PI3HAX KOHIIEHTpPAIliM CIIOAYK a30Ty Ha cuMOiole-
HO3MU TiAPOOIOHTIB y CHCTeMi KaCKapAHUX CTaBKiB AeHAponapKy «OAeKCcaHAPig»
HaMM OyAO IIPOBEAEHO Iapas3suTOAOTIUHI AOCAIAKeHHS pub y BOAHHUX 00'€KTax 3
PI3HUM piBHEM HAaBAHTA’KEHHS [JUMU CIIOAYKAMMU.

3 MeToOIo0 3'sICyBaHHS MUTAHHS 1IOAO BIAMBY BUAOBOIO i UMCEABHOTO CKAAAY
cuMOioIleHO3y Ha MeTabOAi3M Ta aAaNTAliMHUM NOTeHIlian TIAPOOIOHTIB
MOCAIAKYBAAUCH MeTabOAIuHI IIpolecu y pub 3a pPi3HOTO XapaKTepy Ta CTyIleHs
inBazii oOAiraTHMMH cHMOiOHTaMM — €KTO- Ta eHpomnapasutamu. @izionro-
ro-0ioxiMiuHi NOKa3HMKU BUBYAAU SK B yMOBaX (POHOBUX NOKA3HUKIB
TAPOXIMIYHOIO PEsKUMY, TaK 1 3@ HAABHOCTI Y BOAHOMY CEPEAOBMUILLI IMIABUIIIEHO-
TO BMICTy €K30TeHHHUX CIIOAYK HEeOPraHi4YHOIO a3oTy.

Marepiaa i MeTopMKa AOCAipKeHB. B ymMoBax BironepkiBChKOI eKcliepuMeH-
TAABHOI TIAPOOIOAOTTYHOI CTAHIIII AOCAIAKYBAAU KOPOIOBUX pUO (KOPOI 3BUYAM-
HUM, Kapach cpibasicTui, 6iauit amyp, 6iAMN TOBCTOAOOUK) BiKOM Bip OAHOTO AO
I'ITM POKIB y CTaBKax 3 PI3HMM BMICTOM CIIOAYK HEOPraHiuHOIO (30KpeMma,
amMoHiitHOro) asory. PoHOBa KOHIeHTparnis cranoeuaa 0,05—0,5 mr N/am3, y Bo-
AOMMi 3 BUCOKOIO KOHIIeHTpaIliero — 20—60 mr N/AMS(NHZ — noHap, 50, NO,,
— nonap, 8, NO,; — monap, 80 mr/am?3).

Y 3B'SI3KYy 3 THM, 110 BOAOMMM BIiAPI3HSAAUCSH 3@ riAPOXIMIYHMMM XapaKTepu-
CTUKaMM 4epe3 HAAXOAKEHHSI A0 YaCTMHU CTAaBKIiB BOAM 3 HAAMIPHUM BMiCTOM
CIIOAYK HeOPraHi4YHOTO a30Ty, OAHOYAaCHO BUBYAAM 3aAE€XHICTh MiX
riApOXiMiYHUM CKAGAOM BOAM Ta IIOKa3HMKAMM iHBa3il puO 1 MeTabOAiIuHIi
B3a€EMOAil BcepepnHI cUMOIOIeHO03y 3a TOKCUYHOI Ail Ta 3a ii BIACYTHOCTI.

[TippocaipHux prbd 6GYAO YMOBHO MOAIAEHO Ha Tpu rpynu: 1) BiAbHI Bip iHBa3ii;
2) 3 exrTomapasuTaMu: iH(MY30pisIMH, MOHOTe€HEsIMU Ta NAPA3UTHYHUMU PAaKO-
NoAIOHMME Ha 3510pax i MoBepxHi Tira; 3) 3 eHAONApa3UTaMU: IIeCTOAAMU Y KU-
IIeYHUKY, HEMATOAAMH Y IIOPOJKHUHI TiAQ.
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1. YmoBHmii moain pu6é Ha rpynu 3a iHTeHcHBHIicTIO iHBa3ii mapa3uTamu (ex3/0c00.)

[nTencuBHicTh iHBa3Il
I'pynu napasuris
HHN3bKa BHCOKa

ExTomapasutu*

[ndy3opii 1—10 > 10

MonoreHel 1—5 >5

[Mapa3uTruuHi pakOmOAiOHI 1—2 >2
Enpomapasutu

Llecropm™** 1—4 1—50

Hematoam 1—5 >5

* %

* KiABKICTD B OAHIM HATiB3I0Di; CTYyHiHb iHBa3il 3aAeKUTH Bij PO3MipiB (Macu) MapasuTiB.

AAd y3araabHeHHS Pe3yABTaTIB AOCAIAKEHHS IHTEHCHUBHICTB iHBa3ii Ilapas3u-
TaMH1 BBa’KaAu HMU3BKOIO @00 BHUCOKOIO 3@ CyKYITHOIO @00 OKPEeMOIO IIPUCYTHICTIO
EeBHOI KIiABKOCTI €KTO- YU €HAOIapas3uTiB (TabA. 1).

BioximiuHi AOCAIA’KEHHS BUKOHYBAAM i3 3aCTOCYBaHHSAM CTAHAAPTHHUX METO-
AVK [4]. AKTUBHICTE AysKHOI pocdaTazu (AD) (KO 3.1.3.1) Ta rarTaTAETiApOTE-
Hasu (AATD) (KO 1.1.1.27) BCTaHOBAIOBAAUW 3 BUKOPUCTAHHSAM HAaOOPiB peaKTUBIiB
«Ay>xHa pocdartazar i «AAI» (DiniciT-AlarHocTrka, YKpaina). BmicT kopTuzonay
BU3HAYAAM y IIAA3Mi KPOBI Ta iHIIUX TKAHWHAX, BUKOPUCTOBYIOUH iMyHODEPMEH-
THUM aHaaizatop (Rayto RT-2100C) i komepmitiai Habopu «AC-IOA-Crepoia»
(HITO «Amarnoctnueckue CucreMsl», Pocig). BmicT iMyHOTAOOYAIHIB BU3HAYaAU
iIMyHO(PEPMEHTHUM METOAOM 3@ AOIIOMOT'OI0 CTAHAAPTHOTO HabOpy peareHTiB «Ig
A, M, G» (HBA T'panym). CTaTUCTUYHY OOpPOOKY HIPOBOAUAM METOAAMU AHWC-
NepCifHOTO aHaAi3y i3 3acTocyBaHHAM Iporpamu Statistica 8.0.

Pe3yavmamu docaidicend ma ix 062080PpeHHS

IxTiomapa3muTOAOTIUHI AOCAIAKEHHSI BOAOMMH, gKa 3a3HA€ BIAWBY BHUCOKOTO
BMICTY CIIOAYK HeopraHiuuoro azory (20—60 mr N/am3), i y sikiil Melkau oco-
OuHM OIAOTO TOBCTOAOOMKQ, OIAOTO aMypa, KOpoIla 3BUYaliHOTO, Kapacsa Cpibasc-
TOTO Ta @aMyPChKOTO 4ebadKa ITI0Ka3aAH, 110 BUAOBUM CKAAA CUMOIOHTIB IPOTATOM
BereTallifHOro IIepioAy He BIAPI3HABCA Bip TAKOTO BOAOMM, IO XapaKTepHU3yBa-
AMCh (POHOBMMU TippoxiMidvammu nokasHukamu (0,05—0,5 mr N/am3). Byan Bu-
SBAEHI ITapa3sUuTUYHI IHPY30pii, MOHOTeHel, TpeMaToAUu (MeTalepKapil), I1ecToaH,
apasuTU4HI pPaKomoAiOHi. BiaAMiHHOCTI cllocTepiraAuch nepeBa’kKHO y ITOKa3HU-
Kax iHBaaii monyAAIii OKpeMUX BHAIB pubO i pO3IOAiAl Tapa3uTiB y Pi3HUX BiKo-
BUX TpyIax.

[NToxka3nuku iHBa3il y BOAOWMI 3 BHIIIUM BMIiCTOM CIIOAYK @30Ty 30iAbIITyBa-

Auch y iHdy3opiii popnnu Trichodinidae Ta y peski ce3oHu — y nectop Bothrio-
cepalus acheilognathi Yamaguti.
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1. Bmict xoprusony (@), aktuBHicTs JIO (0) 1 JIAL () y ruta3mi kposi Ta aktuBHicT JIIT y 3510pax () puod Ta
3a zii exromapasurtiB (Bucoka II). Tyt i Ha puc 2—4: / — He3apaxkeHi, 2 — 3apa)keHi.

Hai0iAbII YyTAMBUME AO BIIAUBY CIIOAYK €K30T€HHOI'O a30Ty BUSABHAMCS MO-
HoreHel p. Dactylogyrus Ta napa3uTuuHi Komemopu p. Ergasilus. Ilip uac
Aochipkenb BoceHu 2011 p. 6iauit amyp i GiAMI TOBCTOAOOMK OyAU IOBHICTIO
BIABHUMH Bip iHBa3il UMM Iapa3suTaMy Y BOAOWMI 3 MIABHUIIEHUM BMiCTOM, TOAL
K y KOHTPOABHIN BopoUMi ekcTeHcHBHICTH iHBa3zil (EI) aocsirara 60—80%, a
iHTeHcUBHIiCcTD iHBa3ii (II) MoHOreHessIMM Ta KOIlEOAAMU — BiATIOBiAHO 1—5 Ta
1—15 ek3/0co6. ITopiGHa TeHAEHIIiS criocTepirarach i IPOTSATOM BereTaliiHOTO
nepioay: y BOAOMMI 3 BHUIIIUM BMICTOM CIIOAYK a30Ty 3HaueHHs El niumu rpynaMu
mapasuriB He nepesuiiryBaro 20—40%, a II — 1—5 ek3/0cob.

3HauHUM CTYIiHb iHBa3ii eKTonapasuTaMu MPHU3BOAWB AO 3POCTAaHHS BMICTY
KOPTU30Ay — TOPMOHY CTpeCy, SKUM BIATIOBIAQ€ 3a IPOAOHTOBAHY T'yMOPAABHY
peryadiiiro oOMiHy pedoBUH. TakoX 3pocTara akKTUBHICTH AD y maa3mi Kposi i
3HUJKYBaAach aKTUBHICTE NAD' y maasmi i TKaHWHAX (340pa). 3MiHM aKTUBHOCTI
depMeHTIB MOKYTh OyTH IIOB'sI3aHi 4K i3 CTPECOBUM BIIAMBOM €KTOIIapa3uTiB Ta
PEryAdIli€l0 TAIOKOHEOTeHe3y, TaK 1 3 PO3BHUTKOM 3allaAbHOTO IIPOILEeCy, SKOMY
CIpusie iHBa3isl ekTonapa3dutamu (puc. 1).

3a AOAQTKOBOTO BIIAUBY CIIOAYK HEOPTaHIYHOTO a30Ty CYTTEBO 3POCTaB BMICT
KOPTU30AY Ta aKTuBHICTbL AD. TOKCHKAHTH OYAW AOAQTKOBUM CTPECOBUM YMHHU-
KoM. Y mAa3Mi KpoBi 3pocTanra TakKoX akKTuBHicTH AAIL (puc. 2).

3a 3HAUHUX ITOKA3HUKIB IHBa3ii eHAOIIApa3uTaMU Ha TAl 3POCTAHHSA BMICTY
KOPTU30Ay (DepMeHTaTHBHA aKTUBHICTBH y IIAa3Mi KpPOBi puO 3HMJKYBaAachk, IO
MOJKe OyTH IAIOCTpAII€0 CBOEPIAHOIO MACKyBaHHS HAfBHOCTI €HAOIAPA3WUTIB,
dKi, CIO’XWBAIOUM IOXUBHI PEUYOBMHH y KHUIIEYHUKY, PO3KAAAQIOTH iX
TAIKOAITUIHUM HIASIXOM (pHC. 3).
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2. Bmict kopTu3zony (a), aktuHicts JI® (6) i JIAT (6) y mura3mi kposi Ta aktuBHICTE JI/II y kpoBi 1 350pax (2)
pub 3a cymicHOI 1ii ekTonapa3uTis (Bucoka II) i cromyk HeopraHigHOTO a30Ty.

3a MIABUIIEHOTO BMICTY €K30T€HHUX CIIOAYK HEOPTaHIYHOTr'O a30Ty BMICT KOp-
THU30AY Y IIAA3Mi KPOBi CyTTEBO 3POCTaB gK y He3apa’keHMX, TaK i iHBa30BaHUX
eHAOIlapasuTaMu puo, IO € IPOSIBOM CTpecoBOi peakiiii. AKTuBHIiCTL NAL y
TIAa3Mi KpPOBI 3HM)KYBaAaCh, K i y pub 3 BOAONMMHU 3 (DOHOBUMM ITOKA3HUKAMU
riapoximiuHoro pexxumy (puc. 4). Bmict KopTusoay Ta akTuBHicTb AD y Hezapa-
JKEHMX Ta iHBA30BAHUX I€CTOAAMU PUO AOCTOBIPHO HE BiAPI3HABCSH.

Y mponeci cniBicHyBaHHSA pubO 3 Napa3uTaMM BUPOOASIOTHCS BiANOBIAHI
iMyHHI peaxkiiii, TOB's13aHi 3 TPUBAAOIO B3aEMOAIEIO OpraHi3aMy Xa3siiHa 3 Iapasu-
TaMH, SIKi BiAPi3HSIIOTHCSI AOKaAi3alli€ro, KiAbKiCTIO, CITOCOOOM >KUBAEHHS Ta TaK-
COHOMIYHOIO HAAEKHICTIO.

AocToBipHa peecTpalnig y pub IgM, gxuii 3a OYAOBOIO MOAIOHUN AO
BIATIOBiAHOTO IMYHOTAOOYAIHY ccaBIiB [9], AO3BOAMAA HaM BHUKOPHUCTATH AAS
KIABKICHOI OIIIHKM BMICTY @HTHUTIA MeTOAU IMyHO(PEPMEHTHOTO aHAAi3y, IO 3a-
CTOCOBYIOTBHCSI B IMYHOAOT1I ATOAMHU. ByAO ITIATBEpPAKEHO HASABHICTB areHTiB cIie-
IU@IYHOrO I'yMOPAABHOIO IMYHITETY — IMyHOTAOOYAIHIB AK y IAa3Mi KpPOBI
MOCAIAKEHUX pUO, TaK i B TKAHWHAX, Kl 0€3110CepepAHbO KOHTAKTYIOTh 3 OTOYYIO-
4UM CcepepOBHIIeM — 3s10pax i mokpusax. Binomo, mjo IgM BipnioBipae 3a nepii
eTany (bOpMyBaHHS iIMyHHOI BIATIOBIAL 1 He € By3bKO crenudiuaum [2, 9]. Y pub
BiH BUPOOASETBCSA YV HIKIpi AAS 3alI00iraHHsa O0aKTepiaAbHUM iHdeKIisM. ExTomna-
PasuTH, MOIIKOAKYIOUM IIKIpYy Ta 340pa, CHPUAIOTH BUHMKHEHHIO BTOPUHHUX
iH(eKIIil, 0OAHaK AOCTOBIpHI BiAMiHHOCTI y BMicTi IgM OyAU BUSIBAEHI AUIIIE 3a Ail
CIIOAYK a30Ty (puc. J).
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3. Buict kopTtH3omy (a), aktuBHicTh JID (6) 1 JIAI (6) y mutasmi kpoBi Ta aktuBHicT JIAT y 350pax (2) puo 3a
nii enonapasutis (Bucoka II).

AOCAIA’KEHHS PI3ZHUX PIBHIB PEryAdril MeTaOOAI3My Ta IMyHHOI IIPOTHAILL ¥
cumbiorieHo3ax pub MOKa3aAo, 110 Xa3si Ta iX CUMOIOHTH B3aEMOAIIOTh, BUPOOAS-
IOYM aAAITallil A0 3MiH YMOB icHyBaHHA. [1po 11e cBipYaTh BUSBAEHI BIAMIHHOCTI y
TOPMOHAABHUX 1 KAITMHHUX MeXaHi3Max peryadiiii MetaboAizMy pub 3a pizHOro
CKAQAY CUMOIOTUYHOIO YIPYIIOBAHHS Ta BIAMBY TOKCHKAHTIB.

ImyHOAOTIUHI | OIOXIMIUHI TOKA3HUKU AO3BOASIOTE IOSICHUTH SIK B3A€EMOALIO
BCepeAUHiI CHUMOIOTMYHOTO YyIpPyNOBaHHS, TaK 1 peakIjilo xassgiHa Ta HOro
CHUMOIOHTIB Ha AlI0 UMHHUKIB BOAHOTO CepepOBHINa. BiaoOMO, 1m0 cucremMu pery-
Ad1il 0OMiHY pedYoBUH i (DyHKIIIM OpTraHi3My yTBOPIOIOTh TPU i€papXidyHUX piBHI:
IleHTpaAbHa HEpBOBa CHUCTeMa, €HAOKPHMHHA CHCTeMa, BHYTPIIIHBOKAITUHI Me-
XaHI3MHU (@KTUBHICTH Ta KIABKICTH (DepMeHTiB, MeMOpPaHHUN TpaHCIopT) [2]. Y3-
rop’KeHa Aisl TpbOX PiBHIB peryadilii oOMiHy pedoBUH 3a0e3ledye apeKBaTHY pe-
aKIJif0 OIOAOTIYHOI CUCTEMU HA BIIAMB 30BHIIIHIX I BHYTPIIIHIX YMHHUKIB. OpHaAK
Il peakiii opra”iaMy BiAPI3HSAIOTBCS 3aA€JKHO BiA CTYIIEHS Ail €KOAOTIYHMX YMH-
HUKIB I CTPYKTYPHO-(DYHKIIIOHAABHUX XapPAaKTEPUCTUK OIOAOTIUHOI CUCTEMHU, AO
SKMX HAaA€KUTh TAKOJK CTPYKTYypa Ta KiAbKiCHI TOKa3HUKU CUMOIOTUYHOTO yIPy-
noBaHHs. L]i 0cOOAUBOCTI € 11le OAHUM acIleKTOM, SKHUM XapaKTepusye iHAuBiAya-
ABHY (MOAMIKAIiHY) MiHAUBICTE.

[HTEerpyrounMu peryAsiTopaMH, sIKi OB's3yIOTh Pi3Hi peryAsITOpHI MeXaHi3Mu
Ta MeTabOAI3M y Pi3HUX OpraHax, € TOPMOHU. BOHM BUKOHYIOTH POAB XiMIYHHX
IIOCEPEAHMKIB, SKi IIepeHOCATh CUTHAAW, 1[0 BUHUKAIOTh B Pi3HUX OpraHax Ta
LIHC. /Ko po3raspaTé CIiBICHYBaHHS IIAaPA3UTIB i Xa34diHa 9K @HTArOHICTUYHY
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4. Bmict kopTn3zomny (a), aktuHicTts JI® (6) i JIAT () y mura3mi kposi Ta aktuBHicTE JIII y kpoBi 1 350pax (2)
pub 3a cymicHOI 1ii enonapasuris (Bucoka II) 1 comyk HeopraHigHOTO a30Ty.

B3AEMOAIIO, TO IHTETPAABHUM ITOKa3HUKOM, 110 BipoOparkae peakilito xa3siHa Ha
3apa’keHHs Pi3HMMU Ilapa3uTaMy, MO>Ke OyTH BMICT KOPTHU3O0AY.

BipoMo, mo ekromapas3uTu (iH(dy30pii, MOHOreHel, ITapa3sUuTUYHI KOIIEIIOAN),
MIOIIKOAKYIOUU TKAHUHU IOKPUBIB, CIPUSIOTh PO3BUTKY BTOPUHHUX OaKTepiaAb-
Hux i BipycHux iHdekniit y pub [7]. ToMy 3apeecTpoBaHe HaMH 3pPOCTaHHS
BMICTY KOPTHU30AY, IKUM € He AUIle TOPMOHOM CTpecy, a 6epe y4acTb y PeTyAlo-
BaHHI 3allaABHOTO IIPOIlecy, MoykKe OyTU BUKAUKAHE K CTPECOBUM BIIAUBOM CIIO-
AYK @30Ty, TaK I BIAMBOM €KTONApas3uTiB Pa3oM i3 BTOPUHHOIO OAKTEepPIiaAbHOIO
iH(eKITieOo.

KopTusoa € peryaaTopoM ByTA€BOAHOrO OOMiHy OpraHisMy i 6epe ydacTb y
PO3BUTKY CTPECOBUX peakniil. [ToTpanusmiy y KpoB, BiH AOCATA€E KAITUH — Millle-
HeM (30KpeMa, KAITUH relaToIaHKpeacy). 3aBAAKHU CBOINM AINOMIABHIN NIPUPOAL
el TOPMOH AeTKO IPOHUKAE Yepe3 KAITUHHY MeMOPaHy y IIUTONAA3MY i IAPO, Ae
3B'A3y€ThCA 31 ClelU(iYHUMU pelleITopaMu. [OpMOH-peleITOPHUM KOMIIAEKC €
YMHHUKOM TPAHCKPUIIIil — aKTUBY€E TPAHCKPUIIILiIO ITeBHUX AlATHOK AHK. YV pe-
3yABTATi CMHTE3 T'AIOKO3M Y TellaTOIIUTaX IIOCUAIOETHCS, TOAL K y M'da3aX 3HU-
KyeTbcsl ii posnap. TakuM 4WHOM, e(deKT KOPTHU30AY IIOASTrae y 30epeskeHHi
€HEePTreTUYHUX peCcypcCiB OpraHi3My IIASXOM aKTHBallil TAIOKOHeOoreHe3y, SKUU
BIAHOBAIOE V KPOBi BMICT 'AIOKO3M Ta KMPHUX KUCAOT, BTPAUeHUX IiCASI CHMIIa-
TUKO-aAPEHAAOBOI HaKauku [2].

Bipomo [2], 1110 3a IPUHIUIIOM HETaTUBHOI 3BOPOTHOI peryadilii miABUIleHHS
PiBHS KOPTHU30AY B KPOBI 3HUJKYE CEKPeEIlil0 KOPTUKOAIOEepiHa (a 3HAUYMUTh, 1 ape-
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5. Bumict /gM y muta3wmi (@) Ta mokpuBax (6) pu 3a BIUTHBY €KTONAPa3HTIiB Ta CHOIYK HEOPTraHIYHOTO a30Ty: /
— He3apaxkeHi; 2 — Hmu3bKa II; 3 — Bucoxa II.

HOKOPTHUKOTPOITHOIO rOPMOHY). HapAMIIKOBA IPOAYKITIE KOPTU30AY IIPU 3aTSIK-
HOMY BIIAMBI cTpec-(aKTOpiB NPU3BOAUTH AO HeOaKaHUX HACAIAKIB, OCKIABKH
IIepPEeBOAUTH CTAAII0 PE3UCTEHTHOCTI Y CTaAll0 BUCHA)KEHHH. Y IIMX yMOBaxX A€Wu-
KOIIUTHU i AiM@aTHyHa CUCTeMa B I[IAOMY aTPOYIOThCS, Yepes3 Te 10 OiAKY, AKi
YTBOPIOIOTE Oinl KAITMHU KpOBi i AIMMOIAHI CTPYKTYPH, BUKOPHUCTOBYIOTHCS Y
IIpolieci TAIOKOOHeoTreHe3y. Pe3yAbTaToM € pidKe 0CrabAeHHS 3aXUCHUX peaKIii
OpraHizMy i pO3BUTOK BTOPUHHUX IIATOAOTIH 3 iH(eKI[iMHUM nToyaTkoM. OcTaHHE
3HAXOAUTH CIIPUATAMBUMI IPYHT B OPraHi3Mi, KU 3a3HAE CTPECY, Ha TAl BUHUKA-
IOYMX TeMOpAariuHuX 3MiH (BUPa3KM LIAYHKOBO-KHUIIKOBOI'O TPAKTy, 310pPOBOTO
amapary, IAaBliB) [2].

MO>KAWBO, 3HaYHA CMEPTHICTH MOAOAUX OCOOMH KOPOHOBUX PUO YHACAIAOK
O6oTpuoIedarbo3y BUKAUKAETHCS K BIAWBOM IAPa3UTIB (CIIOKUBAHHS ITOJKUB-
HUX PEYOBUH, BUAIAEHHS TOKCHHIB), TaK I 3aTS>KHUM CTPECOM, SKHUU CYIIPOBOA-
KY€ETHCS HIABUIIIEHUM BMICTOM KOPTHU30AY Ta IHAYKOBAHOIO HMM 3MiHOIO MeTa-
OOAi3MYy.

Y Bumux TBapuH akTUBHICTH AD y KpOBi 3HMIKYEThCA MicAd rinodiszexromii,
KacTpallil, @ TAKOJK Y Pe3yAbTaTl 3aCTOCYBaHHS IIpelapaTiB KOPTUKOCTEPOIAHUX
ropmoHiB [2]. PaKkTopH, 5IKi BUKAMKAIOTH CTPEC, CIPUSIIOTH 30iABIIEHHIO aKTHUB-
HocTi AD y AeikonuTax. BiaMiueHO TakoK 3pocTaHH4 i aKTUBHOCTI B ycix opra-
HaxX KOPOIIIB, 3apa’keHuX iH(y30piaMu Ta MOHOreHesaMU. OCOOAMBO BIAUYTHUM
(Ha 93—96%) BOoHO OyAO y nAa3Mi KpoBi [7]. Lle MIATBEpAKYIOTE i pe3yAbTaTH Ha-
IUX AOCAIAKEHb.
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Bia3HauaeThCs, 1110 TPU BUCOKIM IHTEHCUBHOCTI 3apa’kKeHOCTi eKTollapa3uTa-
MU (iHdy30pigMH Ta MOHOTeHesMH) apalTallifiHi 3MiHM diziororo-6ioxiMiuHMX
NIPOIIECIiB IEBHUM YaC 3AATHI MATPUMYBATH PiBHOBArY y Napa3sUTO-Xa3sIHHIN CU-
cTeMi, OAHaK 1151 piBHOBara He MO’Ke OYTH TPUBAAOIO i 4acTo ii mOpyllIeHHs NpHU-
3BOAUTH AO 3arubeni pub (0cobAmMBO MOAOAL) [7]. Y pe3yAbTaTi 3apa’keHHsS Ta
PO3BUTKY iHBa3ii eKTONlapa3uTaMy, peakllisg pud BIALIOBiAa€ MexXaHi3MaM 3aranb-
HOTO aAANTUBHOTO CUHAPOMY, SIKMM BUHUKAE B pe3yAbTaTi Al cTpec-dakTopa [1].

Y HammMX AOCAIAKEHHSIX 3a CYKYITHOI All ABOX CTPECOBUX YMHHUKIB (€KTOIa-
Pa3uTHU Ta CIIOAYKHU a30Ty) CUHEPTiYHOro IIIABUINEHHSA aKTUBHOCTI )epMeHTy He
BIAOYBAAOCH, @ Al TOKCHMKAHTy BHKAMKaAa OIABII IeHepaAi30BaHy peakllilo op-
raHi3My puo0, sfiKa y BCiX BapiaHTax IIPOSIBASIAACH IIABUIIIEHHAM aKTUBHOCTI AD y
IA@3Mi KpOBI.

SIK 3a3Ha4YaAOCh, Y BUIINX XpeOeTHUX aKTUBHICTh pocaTas 3HMKyBaracCh y
BIAIIOBiABL Ha 3POCTAHHS BMICTY KOPTUKOCTEPOIAIB. KOpeAdinHUI aHaAl3 HAIIUX
PEe3yABTATIB IIOKA3aB ICHyBaHHS MO3UTUBHOIO 3B'SI3Ky MIXK BMICTOM KODPTHU3O0AY
Ta akTuBHIicTIO AD (r = 0,87) y mra3mi KpoBi He3apakeHUX pud. AKINo po3ragaa-
TU CYKyIIHYy BUOIPKY 3apa’KeHUX pud, TO KOPEAITUBHUM 3B'I30K MiXK LIUMU ABO-
Ma NOoKa3HHWKaMu OyB BiacyTHIM. Hesnaunuili HeraTuBHHU 3B'g430K (r = -0,23)
BiaMiueHul npu 3HauHiu Il mecropamu, a no3utuBHuu (r = 0,81) — npwu iHBa3sii
pub 3HAYHOIO KIABKICTIO HeMaToA Sinichthionema, sKi AOKaAi3yIOThbCS y IIOPOIK-
HUHI Tira 6iAuX aMypiB.

3MiHM aKTUBHOCTI AAL' 38 CYyKyITHOI TOKCHYHOI All CIIOAYK @30Ty Ta €KTomapa-
3UTIB (MIABUIIIEHHS) i €HAOTIapa3uTiB (3HUKEHHS) MO>KHA PO3TASIAAQTU K PE3YAb-
TaT TYMOPAABHOI PEryAsIiii TAIOKOHEOIeHe3y B yMOBAX KOMIIAEKCHOI CTPecOBOIL
peaxirii.

ArenToM crenudiuHol ryMopaAbHOI iMyHHOI BiANIOBIAl ¥ XpeOeTHHX € aH-
TUTIAO AO TIEBHOTO QHTUTEHY, IKe IIPOAYKYETHCS TpaHC(HPOPMOBaHUM B-aimdonin-
TOM. Y pub 3HaNWAEHO ABa KAacU iMyHOTrA0OyAiHIB — IgM Ta IgG. EAimiHanis aH-
TUTEHY IIPU All Ha HBOTO @HTUTIAQ BiAOYBAETHCS IIAIXOM IIPEIUIITaIlil po3unHe-
HUX y IIAQ3Mi @QHTUT'€HIB, arAIOTUHALIL Yy KepIAHUX KAITUHHUX CTPYKTYP, AlBUCY
BIABHUX BiA KOMIIA€MEHTY aHTUreHiB. KpiM TOro, aHTUTEH IIIAAAETBCS Heu-
Tpaaizarii mAgXoM 3B'93yBaHH4 3 aHTUTIAOM. MOJKAWBA i OIICOHI3allid aHTUTeHY,
TOOTO YTBOPEHHSI KOMIIAEKCY, SIKUM AeTKO haroluTyeThcsl MakpodaroMm. BaacHe
3aXUCT OPTaHi3My Bip CHeIU(IYHOTO aHTUTeHY BUHUKAE TOAL, KOAU AiM@oOIUTa-
MU BUPOOASETHCS IeBHA KiABKICTH aHTHUTIA.

3HauHa AWCIIEPCiss 3HA4YeHb BMICTy IgM 3a BIAUBY CIIOAYK HEOPraHI4HOIO
a30Ty MOJKe iATOCTPyBaTH po30araHCYBaHHS I'yMOPAAbHUX MeXaHi3MiB iMyHHOI
BIAITOBIAL Ha AlFO TOKCHUKAHTIB. BIATIOBIAHO, Pi3HI 3a CTPYKTYPOXO CUMOIOTHYHI CH-
CTEeMHU II0-Pi3HOMY B3@EMOAIIOTH 3 OTOUYIOUUM CEePEeAOBHIIEM, 3MiHIOIOUM MeTa-
0O0AiI3M, TOpPMOHAABHUN (DOH Ta IMYHHY IPOTHAIIO MOUIMPEHHIO Ta PO3BUTKY Ila-
PasuTiB i CTPECOBOMY TOKCUYHOMY BIIAUBY (pPHUC. 6).

®dizionoro-6ioximiuHi TposBU Mapa3uTapHOi (iHPEKIiNHOI) MiHAWBOCTI, sSKa

IIOASITAE Y CYTTEBUX BIAMIHHOCTSIX y FOPMOHAABHINU peryadriii MeTaboAi3My Ta
pepMeHTaTUBHINM aKTUBHOCTI Pi3HUX TKAHWH TiAPOOIOHTIB 3a Pi3HOTO €HAOTeH-
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Monosi ymosu Toxcuunuii snaus

Exmonapasumu . Exsonapasumu
1) Migsuwenns smicmy xopmusoay 1) Braune nizsuwerns smicmy Kopmu3sory
2) Hiﬂeu%eﬂﬂ,, axkmusHocmi A 2) Cymmese 3POCMAHHA aAKMUBHOCMI AD, AT
3) Hpucymuicmo IT M y mxanunax 3) docmosepe spocmanns smicmy IT M y

NoKpuUsax
| Cmpec ma sanaabHuil npouec I |ﬂozzam1€oae Cmpecose HABAHMANCEHHA
Engonapasumu Enagonapasumu
1) Mizsuwenns smicmy xopmusoay 1) Iigsuwenna smicmy kopmusoay
2) 3uuxcenns axmusrocmi AD ma AT 2) 31‘“” aKMUBHOCMI (PEPMEHIMIB He
8ig6ysaroco

: 1 ]

Toxcuunuii snaus cymmesiwuii 3a
8NAUB NAPASUMIB

’ Bioximiune mackysanus

6. Cxema Tpancdopmarii }izionoro-xiMivHUX B3aEMOIIN y CHMOiomeH03aX PHO i/ BIUIMBOM ITapa3uTiB i
TOKCHKAHTIB.

HOIO (ApasuTH) Ta €K30T€HHOTO (TOKCUKAHTU) BIAWUBY, CBIAYATH IIPO Te, IO
cUMOIOTHYHI YTPYHNOBAaHHS € AOAATKOBUM UYWHHHMKOM, SKUM BHU3HAUa€E apall-
TaIliliHI MO>XAMBOCTI TiAPOOiOHTIB-Xa351B.

Bucnosxu

Mi>x opraHiamMoMm xassiiHa Ta NpPepCcTaBHUKaMM Pi3HUX rpyn obrniraTHMx cumbioHTiB
iCHYtOTb TiCHI MeTaboniuHi 3B'S3KM Ta B3aEMOBMIMBM, $IKI NPOSBAAIOTLCS HA PiBHI
bioeHepreTuuHux npouecis. Lle, 30kpema, 3MiHM aKTMBHOCTI NMy»HoI pocdatasm Ta
naKkTaTaerigporeHasu, eHBOKPUHHOI perynsuii CTPecoBMX peaKkuin i NpoTM3ananbHMX
npoLecis 3a paxyHOK MifTPMMaHHS MEBHOMO PIBHA BMICTY KOPTU30MY Yy TKAHMHAX, iIMYH-
HOI BiBMOBIAI LUNSXOM CMHTE3Y iMyHornobyniHy M.

Cnonyku HeopraHiyHOro asoTy BMIMBalOTb Ha CTPYKTYpPY cumbioueHosis pnb wins-
xom BesnocepenHbol gji Ha CMMBIOHTIB, 3MIHIOKOUM IX UMCenbHICTb | BUpoBe BaraTcTeo,
Ta ONOCEePENKOBaHOI — Ha OPraHiaM xassiiHa, skui nepebypoBye cBil meTabonism,
TPaHCPOPMYHOUM YMOBM ICHYBaHHSI CUMOBIOHTIB.

[Lis TOKCHMKaHTIB MOAMMIKYE BNNMB NapasmTie Ha MeTaboniam xassis, 3MiHIORUM iX
apanTtauiMHi - MOXKnMBOCTI. Pi3HI 33 BMOOBMM CKNagoOM Ta IHTEHCMBHICTIO iHBa3Il
CMMBIOTUYHI CUCTEMM NO-PI3HOMY MPUCTOCOBYHOTLCS A0 Ail TOKCMKAHTIB, sIKi BigirpatoTb
ponb foAaTkoBOro crpec-cakropa.

**
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Hcenedosanus memaboruueckux npoyeccos y Kapnosvlx polo ¢ pasiuiHol cmenenvio
UHBA3UU OOIUSAMHBIMU CUMOUOHMAMU — KMO- U SHOONAPAZUMAMU 8 YCILOBUSIX (DOHOBbIX
nokazameneti 2UOPOXUMULECKO20 PENHCUMA U NPU NOBLIUCHHOM COOEPIHCAHUY IK302EHHBIX
COCOUHEHULL HEOP2AHUYECKO20 A30Ma NOKA3AAU CYUECTBEHHbIe PA3IUYLUA 8 2OPMOHATLHOU
pe2ynayuu MemadoIuzMa u QepMeHmamusHoll AKMUSHOCHU PASIUYHBIX MKAHel 2uopoou-
OHMOB NPU PAZIUYHOM IHOOZEHHOM (RAPA3UMDBL) U HK302EHHOM (MOKCUKAHMbL) B030€CH1-
sulL.

*%

The investigations of metabolic processes in carp fishes with different intensity of infec-
tion by obligate symbionts — ecto- and endoparasites under normal hydrochemical regime
and high concentration of inorganic nitrogen compounds showed significant differences in
hormonal regulation of metabolism and enzymatic activity of various tissues of the aquatic
organisms under different endogenous (parasites) and exogenous (toxicant) influence.
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