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HccnenoBansl MoeBKU Rissa tridactyla, THe3nsecs Ha MypMmaHcKoM nobepexbe bapeniieBa mops. B cim-
3UCTOI 000JI0UKE TOHKOTO KUIIIEYHMKA MTULL U3MEPEHBI aKTUBHOCTH MMUILEBAPUTETBHBIX (DEPMEHTOB (aMUHO-
nenTunasbl N, MaibTa3sl U caxapasbl). [1o pesynbraTam u3ydeHus COIePXKUMOTO KeTyIKOB ONpenesieH CIeKTp
MMUTAaHUSI MOEBOK, OCHOBY KOTOPOTO COCTaBWJIM MOWBAa, MOJIOJIb TPECKU U pakooOpasHbie. [Ipy aToM y caMok
npeobiafany MOBa U pakooOpa3Hble, y CaMIIOB — MOJIONb Tpecku. CpaBHUTEIbHBIN aHAIN3 TTOKA3all, YTO
3HAYCHMSI aKTUBHOCTEM MUINEBAPUTETHHBIX (DEPMEHTOB He MUMEIM TOCTOBEPHBIX Pa3IMIUil Y CAMOK M CaM-
LIOB. Y MTHII, B XeJTyIKaX KOTOPBIX OOHAPYKEHBI OTOJUTBI TPECKU, MOMBBI M OCTATKW PAKOOOPA3HBIX, 3aperu-
CTPUPOBAHO TIOBBIIIEHNE aKTUBHOCTH caxapasbl B CIIM3UCTOI 000JI0YKEe TOHKOTO KUIIIEYHUKA 10 CPABHEHUIO
C aKTUBHOCTbIO TTUIIEBAPUTEIHHBIX (DEPMEHTOB Y TITUIL C ITyCTHIMU KeJyaKaMu. Takxke yCTaHOBJIEH BUIOBOM
COCTaB TeJIbBMUHTOB, ITAPAa3UTUPYIOIINX B TOHKOM KUIIIEYHUKE MOEBOK, M pACCYMTAHBI MX ITOKA3aTeJ I MHBA3UM.
B nepenHux dparMeHTax TOHKOTO KMIIIEUHWKA MITULL 3apETUCTPUPOBaHbI 1LIeCToAbl Alcataenia larina u Tetrabo-
thrius erostris. B MecTax nokanusanuu A. larina MoBbIIIANaCh aKTUBHOCTh aMUHOIIENITUAA3bl N 1 CHIKalach
AKTUBHOCTb MaJIbTa3bl OTHOCUTEBHO MOKa3aTeneil He3apaXeHHbIX MOEBOK.
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BBEIJEHUE

MoeBku Rissa tridactyla oTHOcSITCS K Hauboliee
MHOTOYHCIICHHBIM IIPEACTABUTEISIM MOPCKIX KOJTOHM -
aJIbHBIX TTUI, OOMTAIOIINX Ha MypPMaHCKOM Iobepe-
Xbe bapentieBa Mmops [1—3]. MoeBKH, Kak 1 Bce MOp-
CKHU€ TITUIIBI, OOJIBIIYIO YaCTh CBOEH KU3HU MPOBOAST
B MOpPE€ U JINIIb B IIEPUOI pa3MHOXKEHMS CBSI3aHEI C CY-
1Ieil. ¥ MoeBOK, THE3MSIIMUXCSI Ha OCTPOBAaX U yTecax
cKaj mobepexbss bapeHIiieBa MOpsI, 3TOT IIEPUOL, IJIUT-
cs ¢ Maprta 1o aBryct [1, 4]. lyist nTyil nepuon pa3MHO-
>KeHUsI 0COOCHHO HAIPSLKEHHBIN M 3HEPro3aTpaTHBINA,
TaK KaK CBSI3aH C MOBBIIIEHHON aKTUBHOCTHIO B3POC-
JIBIX 0c0o0eit (BOCIIpOM3BOACTBO, MHKYOAIINS SWII, BBI-
BOJI TIOTOMCTBA U BbIKapMJIMBaHUE MTEHIIOB). MHoOTHE
HCCIIeI0BaTeId OTMEYAIM, YTO B 3TO BPEMSI Y B3POCJIBIX
THE3ISIIMXCS MOEBOK MTPOUCXOISAT 3HAYUTEIbHbIC 13-
MeHEeHUs B (PU3MOJOTMYecKoM coctogHum [1, 5—11].
B nmepByto ouepenb oTMevaeTcsl CHUXKEHUE MacChl Te-
JIa TITUL U BHYTPEHHUX opraHoB [5—8, 11]. YMeHbIIe-
HUE Macchl TeJla (TUIoTe3a perpoayKTUBHOIO CTpecca)
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ABTOPBI OOBSICHSUIN (PU3MOJIOTUISCKUMU U3MEHEHMSI -
MU B OpraHu3Me IITUII, CBSI3aHHBIMU C MHTEHCHUBHBIM
KOPMJICHMEM NTEHIIOB M CO CHIKEHHEM BO3MOXKHO-
CTU YAOBJIETBOPSTH B ITIOJIHOI MEpPe CBOM COOCTBEHHBIE
sHepreTudeckue norpedHoctu [1, 7, 9]. CornacHo ru-
ToTe3¢ penpoayKTUBHOTO cTpecca, 00JIblliasi Harpy3ka
Ha OpraHu3M THE3ISIINXCS IITHUIL IIPUBOIUT K MU3MEHE -
HUIO TIPOLIECCOB MUILIEBAPEHUS 1 MOHMXKEHUIO CKOPO-
cTU 6azanbHOro Merabonusma [7, 9, 11]. bonee Toro, B
3TOT Neproa 3apUKCUPOBAHO CHUXKEHUE COACPKaHUS
OelIKa B MBIIICYHON TKAHM M YMEHBIICHUE KUPOBBIX
3anacoB [5, 11]. 3HauuTeabHOE YMEHbIIEHHWE MAacChl
MEYeHU U TT0YEK Y THE3ISIINXCS MOEBOK TaKXKe MOXKET
yKa3bIBaTh Ha HEKOTOPbIE NU3MEHEHMsI B X MeTa00J 13-
Me [6]. C mpyroii CTOpOHbI, CHYXKEHUE MACChI TeJla TITULI
B MEpUOJ THE3MOBAHWS UCClIeAoBaTe/ld paccMaTprBa-
JIM KaK ajanTtaiuio (TuIoTe3a 3arporpaMMUpOBaHHOM
AHOPEKCHUHN ), KOTOpasI MOBHIIIACT yCIIeX Pa3MHOXCHUS
3a CUeT CHIMKEHUS 3aTpaT Ha IIOJIET, a CAel0BaTeIbHO,
M Ha noObIBaHMe NUIIM [5]. YKa3zaHHbIE UBMEHEHUS B
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(bM3MOTOrMIECKOM COCTOSIHUM MOEBOK B THE3IOBOIt
MepUo TECHO CBA3aHbI ¢ OCOOEHHOCTAMU TTUTAHUS U
nuieBapeHus NTuil. Mi3aBecTHO, 4TO B GapeHIICBOMOP-
CKOM pEervoHe B THE3I0BOI Iepuoa OCHOBY palllOHa
MOEBKH COCTaBJISUTM MOIBa, CeTbIb U Tecyanka |3, 12].
IIpu medumure BBIIICYKAa3aHHBIX BUIOOB PHIO IITHIIBI
Mepexonuii Ha MUTaHWe PaKoOOpa3HBIMM, TOJIMXE-
tamu, Moyurockamu [12]. Takum obGpasom, addek-
TUBHas1 paboTa MUIIEBAPUTEIIBHONM CUCTEMBbI B IIEPUOLI
THe310BaHUS OCOOCHHO BaxKHA M aKTyaJlbHa ISl IITHUII.
NHBa3us reIbMUHTAMKU B KeJTyIOYHO-KUIICYHOM
TpaKTe MOE€BKU MOXET OBbITh JOMOIHUTEIBHBIM (paKkTO-
POM HEraTMBHOTO Mpecca Ha (PU3M0JI0TMIYEeCKOe COCTO-
stHHe oco0eil B Iieprof pa3MHOXeHusI. PaHee mokazaHO
BIMSTHAE WHBA3WU IeCTOmaMU Ha (YHKIIMU ITHIIEBa-
puTenbHOit cucteMbl MoeBOK [13, 14]. I1pu 3apaxkeHuu
Tetrabothrius erostris (Cestoda: Tetrabothriidae) cHuka-
Jlach aKTMBHOCTD IIpOTea3, a Ipu 3apaxkeHuu Alcatae-
nia larina (Cestoda: Dilepididae) akTMBHOCTb IpoTeas
MOBHIIIAJIACH B TOHKOM KHMIIIEYHNKE B3POCIIBIX MOEBOK
[14]. KpoMme TorO, C yBeTUYeHUEM MHTEHCUBHOCTHY MH-
Ba3uU JICHTOUHBIMU YePBIMU A. larina OTMEUYEHO yBe-
JINYeHUe aKTUBHOCTU (PEPMEHTOB THIPOJIM3a OCIKOB
[13]. 3MeHeHUs OMOXUMUYECKMX MapaMeTpPOB Ija3-
Mbl KPOBU Y MOEBOK 3aperMCTPUPOBaHbI IIPU 3apaxke-
HUM Kak 1. erostris, Tak n A. larina [15]. CHIKeHHE CO-
OTHOILICHUSI COmepKaHUs aabOyMHHA K COHCPXKAHUIO
IJIOOYIMHOB TIPU TETPAOOTPUUIHON Y AUICTIMINIHOM
WHBa3MM Y MOEBKU CBMIETEIbCTBOBAIM O HAJIMYUU
BOCITAJIMTENILHBIX TIPOILIECCOB B OopraHu3Me. bojee To-
ro, YCTAaHOBJICHO, YTO IIpU 3apaxkeHuu 1. erostris CHU-
JKaJINCh KOHILIEHTPALUKA MEIH, TPUALMIIIULEPUIOB U
MOBBIIATIOCH COAEPXKaHWEe MOYEBOM KHUCIIOTHI B IJ1a3Me
KpoBHU MO€BOK [15]. YcraHOBIIEeHHbIE U3BMEHEHUSI MO-
TYT OBITh CBS3aHBI C HEMOCTATKOM OEIKOBOTO ITMTAHMS
M TOJIONOM TITUL] BCIIEACTBIE KOHKYPEHTHBIX B3aMO-
OTHOIIIEHUM C 11eCTOaMU 3a TIHILEeBbIC PECYPCHI.
Llenplo mpencTaBlIeHHOIO MCCAeI0BaHUs ObUIO U3-
yUeHHe aKTUBHOCTH aMUHOIENTHAA3bI N, MaylbTa3bl U
caxapasbl B CJIU3UCTOM 00070YKEe TOHKOTO KMIIIEYHUKA
MOEBKM R. tridactyla B THe310B0OI1 epuon. B padbote pac-
CMaTpUBAJIMCh CPaBHUTEIbHbIE aCIEKThbl aKTUBHOCTE
MUIIEBAPUTEILHBIX (PEPMEHTOB OTHOCHUTEIHLHO II0JI0-
BOI1 MMPUHAIJIEKHOCTY NTHULI, 0COOCHHOCTEI MX CIIEKTpa
MUTAHKS, a TAKXKE MHBA3WUH JIEHTOUHBIMU YEPBIMU.

METOAbI MCCIIEJOBAHUA

Obsexm uccnedosanus

MoeBka Rissa tridactyla (n = 20) mocnyxuia B Ka-
yecTBe 00beKTa uccaemoBaHus. TITUIl OTJIaBIMBaIU B
uiojie B 2015, 2018 rr. Ha ocTpoBax I'aBpMJIOBCKOTO ap-
xurenara (KaHmamakIIcKuii rocymapCTBEHHBIN IIpH-
pOIHBIN 3amoBenHUK). M0oeBOK CHUMAJIU C KapHU30B
CKaJl C MCIIOJIb30BAaHMEM OPHUTOJOIMYECKON METIN,
YCHITUISUIA XJIOPOGOPMOM.

KYPHAIJI ®BOJIIOLITMOHHOM BUOXUMUU U ®U3UOTOTUU

Ity BCKpbIBamM, BBIPE3ad KEITYTOUHO-KUIIICY-
HBII TPaKT, OTAENSUIM KEJyOOK, MUIIEBON M TOHKUIA
KMIIeYHUK. TOHKMI KUINEYHUK JeIWJIM Ha 4YeThIpe
¢dparmenra (1, 2, 3 u 4), HaUMHAsA OT MUJIOPUYECKOTO
cunkepa. Kaxapiit ¢parMeHT TOHKOIO KHUILIEUHMKA
BCKPBIBAJIN BIIOJIb, VIAISINA XUMYC W M3BJIEKAJIN TeIThb-
MUHTOB, KOTOPBIX MCIIOJb30BAIM IS Mapa3uToso-
rudeckoro aHanmsa. CamM3ucTyio 000JIOYKY TOHKOTO
KMIIEYHNKA TITUL] CHUMAJIM CKPEOKOM IS OMOXMMMU-
YECKUX MCCJICIOBAHUIA.

Onpedenenue cnekmpa numanus

B xenynke mo oOHapyXXeHHbIM OCTaTKaM OIlpe-
JesIIA CIIeKTp MUTaHus NTull. 2Kelynok paspesanu
MIPOIOOJILHO 10 BCEH IJIMHE, BCKPBIBAIU W IIPOMBIBA-
JIU CMEChI0 MOPCKOI M TPEeCHOI BOIbI B COOTHOIIIE-
Hum 1:1. OcTaTKy UM B KaXXIOM 0oOpaslie KeyaKa
OIPEAEIISIIN C UCTOJIb30BAHUEM OWHOKYJISIPHOTO MHU-
kpockora EZ4D Leica (I'epmanus). I1o otonuram, 06-
HapyKeHHBIM B XKeJIyIKaX MOeBKU, MICHTU(ULIMPOBA-
JIU BUIIOBOII COCTaB pbI0 HA MUHUMAaJIbHO BO3MOXHOM
TaKCOHOMMYECKOM ypoBHeE [16]. OTOJUTBI U3 KeJTyaKa
Kaxnoil mruisl dukcupoBaau 70%-HbIM 3TUIOBBIM
CITUPTOM JJIS1 IJIUTEIbHOTO XpaHeHus. Ha ocHoBaHMM
pe3y/IbTaTOB PACCUMTHIBAIM OTHOCHUTEIIBHYIO BCTpE-
YaeMOCTb Pa3JIMYHbBIX TPYII OOBEKTOB MUTaHUS (KakK
OTHOIIIEHHE KOJIMIECTBA 3aPErUCTPUPOBAHHBIX 00BEK-
TOB MUTAHUS ONpPeAeIEHHOM TPYIIbI K 00LIeMYy KOJIM-
YECTBY 3apEerMCTPUPOBAHHBIX OOBEKTOB MUTAHUS BCEX
rpymnn): F = n/N x 100%, tme n — KOJIMYECTBO 3ape-
TUCTPUPOBAHHBIX OOBEKTOB IMUTAHUsS OIpeaeJaeHHOMN
rpynnbel. N — o0Iee KOJIW4eCTBO 3aperucTpUpOBaH-
HBIX HANMEHOBAaHUI BCeX IPYNIT 00bEKTOB MATAHUS.

Ilapazumonoeuueckuii ananus

LlecTon m3BIIeKaaM M3 TOHKOTO KUIIIEYHUKA MO-
€BKHU, MPOMbBIBAIIM BOAO#, dpukcupoBaiu B 70%-HoM
STWJIOBOM CIHUPTE, OKpaIIMBAIM MYIHUKAPMUHOM
(Fluka, TepManus) 1 3aKitodyaiv B KaHAICKUI Oalb-
3aMm. CucreMaTuyecKuii cTaTyc OOHAPY>KEHHBIX I'ellb-
MUHTOB YCTaHABJIMBAJIX IIOI CBETOBBIM MHKPOCKOIIOM
Muxkwmen 2 (LOMO, Poccus) nipu yBenuuenuu x300 c
WCIIOIb30BaHUEM olpenenuTeneit m cBomoxk [17, 18].
OO6HapyXeHbl U UISHTU(PULMPOBAHBI LIeCTOAbI 1. eros-
tris n A. larina. TlpousBoguau MoacueT TMapa3uToB U
pacCUMTHIBAIM 3HAUYCHUSI CpemHe WHTEHCUBHOCTU
unBaszun (CHUW) nng kaxgoro parmMeHTa TOHKOIO
KUIIIEIHUKA.

IIpuecomoenenue npob oas onpedenenus
AKMUBHOCMU NUULEBAPUMENbHBIX (DePMEHMO08

HaBecky cnu3uctoil 0607104KM TOHKOTO KUILIEUHU -
Ka MOEBOK B3BeIINBaJIV U ToMoTreHn3upoBann B 0.05 M
tpuc-HCI 6ydepe pH 7.5 B COOTHOLIEHUM MacChl K
oowemy 1:20. [TomyyeHHBIE TOMOT€HATHI LIEHTPUPYTH-
poBanu ipu 9000 06/MuH B TeueHre 5 MuH 1mpu 4°C Ha
Ne 1
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neaTpugyre Centurion Scientific CR4000R (Britain).
HanocagouHyto XKMIKOCTh TepesInBalli B IIPOOUPKH,
3aMOpaXkKUBaJIM U UCIIOJIb30BAIN 11 OMOXMMUYECKUX
MUCCIIETOBAHUA.

Onpedenerue aKkmusHOCMU NUWEEAPUMENbHBIX
hepmenmos

AxTtuBHOCTh amuHomnenTtuaazsl N (EC 3.4.11.2)
OTpefeNsiii ¢ MUCIoJb30BaHMEeM cyOcTtpara L-ama-
HUuH-p-HUTpoanwmna (Sigma, CIIA) [19]. K 0.1 M
romoreHara pgobGapiasuii 1 M pactBopa (2.04 MM
L-amanua-p-autpoanmnmaa B 0.2 M pocdarrHoM Oyde-
pe (NaH,PO,/Na,HPO,,pH 7.0)). [Tpo6b1 unKyO61poBa-
ym B TeueHre 10 muH ripn 40°C, peakiinio ocTaHaBIUBA-
v 3 M1 2 M neastHo# yKCYyCHOM KUCTOThI. ONTUYECKYIO
IUIOTHOCTh pacTBOpa M3MEPSUIM IIpUA IJIMHE BOJIHBI
384 M. AKTUBHOCTB aMmuHonenTraa3sl N (MM/ MuH/ T
TKaHU) OMNpPEnessyii C KUCIIOJIb30BaHUEM CEepUU KOH-
LIEHTpaLUi p-HUTPOAHWIIMA B KAUECTBE CTAHIaPTHOM
KPUBOM.

AKTUBHOCTM JHcaxapuias M3Mepsuii 10 METOIY
HanbkBucrta [20] B Mmomnduxkaumm MapTuHeca Aenb
Puo [21]. AktuBHocTu Mmansrasel (EC 3.2.1.20) u ca-
xapas3bl (EC 3.2.1.48) omnpenensiid ¢ MCMOJIb30BaHU-
eM cyberpata 56 MM pacTBOpa Majbro3bl U 56 MM
pactBopa caxapossl B 0.1 M manear/NaOH, pH 6.5.
AnukBoThl 1o 0.1 M1 romoreHaTta uHKyoupoBaiu ¢ 0.1
MJI pacTBOPOB MayibTo3bl Wian 0.1 M1 caxapo3bl B Teue-
aue 10 muH mipn 40°C. 3aTeM 11 onpenesieHnsT KOH-
LIEHTPallMM [JIIOKO3bl K MHKYOAallMOHHOM cMecH HO-
6aBstim 2.0 M1 cMecu pepMeHTOB (TITIOKOOKCHAA3EI 1
nepokcuaasbl) (ITIOKOOKCUIA3HbI MeTon, “Adpuct”,
Poccug) [22]. Yepes 30 MUHYT U3MEPSIITN OTITUYECKYIO
TUIOTHOCTB pactBopa mpu 505 HM. AKTUBHOCTb Auca-
xapuaa3z (MM/ MUH/ T TKaHM) ONPENEIsIA C UCIIOIb-
30BaHUEM CEpUU KOHIIEHTPAIM TTI0KO3bl B KAYECTBE
CTaHIAPTHOUN KPUBOI.

CyMMy 3HaUE€HUI1 aKTUBHOCTEI (hDepMEHTOB B YEThI-
pex dparMeHTax TOHKOTO KMIIEYHUKA MCIIOJIb30BajIn
B KauecTBe IoKa3aTesl o0lIeil THIpoIUTUIEeCKON aK-
TUBHOCTU aMMHOMEINTHAa3bl N, MajbTa3bl U caxapasbl.

Cmamucmuueckuil ananus

ITokazaTtenu aktuBHOCTel hepmeHToB 1 CUU nipen-
CTaBJICHBI B BHUIIE CPEIHEro 3HaueHUs * CcTaHOAPTHOI
omn6Oku (£SE). 3aBUCUMOCTb CIEKTpa MUTaHUS OT M0-
Jla TITAL] OLIEHUBaIM ¢ moMolblo X2-kputepust [lup-
coHa. CpaBHEHUS MeXIy 3HAUCHUSIMM AKTUBHOCTEH
(epMEHTOB B CIIM3UCTON O0O0JIOYKE TOHKOTO KUIIIEY-
HUKa MOEBKU MPOBOAUIIN C UCIOIb30BAaHUEM Hemapa-
METPUYECKOTO KpUTepUust YUIKOKCOHa—MaHHa—YUTHU
npu ypoBHe 3Haunmoctu p < 0.05. BiusiHue pakTopos
(criekTpa MUTaHMS, MHBA3UU I'eJIbMUHTAMU) Ha aKTUB-
HOCTb MUIIEBAPUTEIBHBIX (DEPMEHTOB OLIEHUBAJIU C MO~
MOILIbIO OTHO(AKTOPHOrOo AUCIIEPCUOHHOIO aHaM3a.
ITpu n3yyeHnr B3auMOCBSI3U Mexy rokaszareiassmu M

KYPHAJI ®BOJIIOLIMOHHON BUOXUMUWU U GU3NOJIOTUU

LIeCTONaMM, aKTUBHOCTHIO (DepMEHTOB M pacIipenese-
HUEM MX aKTUBHOCTH BIOJIb TOHKOTO KUIIIEYHUKA TIPH-
MEHSIJIM KOBAPUALIMOHHBIN U pErpeCCUOHHBINA aHAJIU3HI.
CTatucTU4ecKMii aHaINU3 BBIIIOJIHEH € ITOMOIIBIO TIPO-
rpaMmMmHBbIX TTakeToB “Microsoft Excel 2010” u STATIS-
TICA 6.0 (StatSoft, Inc., Tayca, Oxnaxoma, CLLA).

PE3VJIBTATbI UCCIIEJOBAHUA

IIpn aHanuze comepXUMOTro KeJIyIKOB MOEBOK
YCTaHOBJICHO, UTO MX CIIEKTP IMMUTaHMUSI COCTABJISUIN PhI-
0a (Tpecka u MoiiBa) u pakooopasHbie (Tadj. 1). Kpome
TOrO, B XeJTyIKaX MO€BOK 00HApy>KeHbI pACTUTEIbHbBIC
OCTaTKU. Y 7 NTULL XKeayaku 0butu nycthiMu. Crenyer
3aMeTUTbh, YTO B KEJyIKaX caMOK OOHapyxKeHbl OTO-
JINTBI MOMBBI U OCTAaTKM pakKooOpa3HBIX. B kemymkax
CaMIIOB MOEBKM IJIABHBIM 00pa3oM 3a(pUKCUPOBAHBI
OTOJIMTHI TPECKHU, a TaKXKe OTOJUTHI MOMBBI M PaCTU-
TeIbHbIE OCTaTKU. BBISIBIIEHA cTaTHCTUYECKasl JOCTO-
BepHasi B3aMMOCBSI3b MEXIY TTOJOBOM MPUHAMLIEKHO-
CTbIO MOEBOK M CIIEKTPOM MX MuTaHus (X%, = 16.0,
df =3, p <0.05).

B pesynbrate OMOXMMHUYECKOTO aHaIM3a MoKa3aHo,
YTO 3HAYEHUS OOIIE aKTUBHOCTH IUIIEBAPUTEIbHBIX
¢depmenToB (amuHonenTUaA3bl N, Manbra3bl M caxa-
pa3bl) B CIM3KUCTOIl 000JIOYKE TOHKOTO KHWIIEYHHKA
y CaMIIOB U CaMOK MOEBKU HE MMEJIH CYIIEeCTBEHHbBIX
pasnmumuuii (Tabn. 2). AKTUBHOCTb aMWHOITETITUIA3I
N MoBBHIIIANIACH BAOJBb TOHKOTO KHMIIEYHHKA MOEBOK
B IIPOKCHUMAaJIbHO-AMCTAaJbHOM HaIlpaBIeHUU. AKTUB-
HOCTM MaJIbTa3bl U caxapasbl M3MEHSUINCh B 00paT-
HOM HarpaBJICHUU BAOJIb TOHKOTO KMIIEYHUKA ITUII.
MuHuManpHble 3HAYeHMUSI aKTUBHOCTEH aucaxapuaas
3a(UKCUPOBAHBI B CIIM3UCTONM 00OJIOYKE TOHKOTO KH-
1meyHuKa Bo (pparmeHTte 4. Hebonbine paznuyus 3a-
PeTUCTPUPOBAHKI [IJISI CAMIIOB M CaMOK B OTHEJIBHBIX
(bparmeHTax, HO 3TO HE BJAUSIO Ha OOIIYI0 aKTUBHOCTD
MUILIEeBAPUTEIbHBIX (PEPMEHTOB U Ha XapaKTep paclipe-
JIeJIEHNST BIOJIb TOHKOTO KUIIIeYHMKa. Tak, ycTaHOBJIE-
HO TOBBIILICHNWE aKTMBHOCTUM aMUHoOIlenTuaassl N B
CJIU3UCTOM 000104Ke BO (hparMeHTe 3 TOHKOTO KHUILIeU-
HUKa y CaMIIOB, a TAKXe CHUXXEHUE aKTUBHOCTU caxa-
pasbl Bo (pparMeHTe 1 110 CpaBHEHMIO C AaHAJIOTUYHBIMU
nokazaresisiMu y camok (p < 0.05).

Taomuna 1. CocTaB 1 OTHOCUTENIbHASI BCTPEYaeMOCTh 00bEK-
TOB TUTaHust (%) B Xenyakax MoeBKU Rissa tridactyla (cam-
KM, CaMI1ibl)

OTHOCUTENbHas
OBLEKT IUTANV BCTpeYaeMocTh, %
Camku (n = 7) |Camirsl (n = 13)
Tpecka - 71.4
MoiiBa 50.0 14.3
PakooGpa3Hbie 50.0 —
PactutenbHble ocTaTKu — 14.3
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Tabmuna 2. AKTUBHOCTD MUILEBaAPUTEIbHBIX (PepMEHTOB (aMUHOMENTUAA3bl N, MajbTa3bl U caxapasbl) B TOHKOM KUIIIEYHUKE
MoOeBKU Rissa tridactyla (caMKu, caml1ibl)

ITokazaresnb Camku (n=7) Camupbl (n = 13)
AKTUBHOCTb aMUHOIeNnTuAa3bl N, mM/ MUH/ T TKaHU
®parMeHTBI TOHKOTO KUIIICYHNKA
1 2.1+£0.26 2.2+0.13
2 2.2+0.19 2.2+0.12
3 1.9£0.14 2.6 £0.09*
4 2.8 +£0.23 3.1%0.16
OO01Iast aKTUBHOCTh 9.0 £0.8 10.1 £0.5
AKTUBHOCTb MajIbTa3bl, MM/ MUH/ T TKaHU
®parMeHTbl TOHKOTO KUIIIEYHUKA
1 4.510.40 4.6 +0.38
2 4.0+0.35 4.0x0.34
3 3.5+ 0.46 4.4+ 0.30
4 32+049 2.9+0.29
OO0111ast aKTUBHOCTh 152+ 1.7 15.9 = 1.31
AKTUBHOCTB caxapa3bl, mM/ MUH/ T TKaHHI
®parMeHTbl TOHKOTO KUIIIEYHUKA
1 0.48 +0.02 0.29 +0.03 *
2 0.351£0.02 0.36 £ 0.03
3 0.31 £0.01 0.35+£0.03
4 0.15+0.03 0.18 = 0.02
OO011ast aKTUBHOCTh 1.29 £ 0.10 1.18 £ 0.11

* Pazmuuus 1OCTOBEPHBI MEXIy TTOKa3aTeJIIMU CaMOK U caMIIoB, p < 0.05

[IpennpuHsiTa MOMBITKA M3YYUTh aKTMBHOCTD ITH-
IIeBapUTEIbHBIX (DEPMEHTOB B 3aBUCHUMOCTH OT CO-
JIEPKUMOTO KeIyIKOB TTHL. B cBSI3M ¢ Tem, 4TO
MUIIEBApUTEIbHAS aKTUBHOCTh (aKTUBHOCTb aMUHO-
nentuaasbl N, MajbTa3bl U caxapasbl) HU Yy CaMOK, HU
y CaMIIOB He MMeJla JOCTOBEPHBIX OTIIMYMIA, IUISI CpaB-
HUTEJIbHOTO aHaIn3a BCe MOEBKU ObIIM pas3neieHbl Ha
YeThIpe TPYIIbI B COOTBETCTBUHU C pe3yJbTaTaMu aHa-
JI3a CONEePKMMOTO XXeTynKOB. BblaeeHbl NTULIbI C Y-
CTBIMM KeIyIKaMU, ¢ HaJW4heM B XeTydKaxX OTOJIM-
TOB TPECKHM, C HAIMIMEM B JKEIYIKaX OTOJIUTOB MOIBBI
U C HaJW4ueM B XeJlyaKaX OCTaTKOB PaKoOOpa3HbIX.
YcraHOBIEHO, YTO 3HAUYEHUS OOIIIEH aKTUBHOCTU aMU-
HomenTuaasbl N 1M MaJIbTa3bl HE UMEJIU JOCTOBEPHBIX
pa3IMuMil Y BCeX MCCACOOBAHHBIX IITHUIL HE3aBUCUMO
OT COAEPXKUMOTO WX XeaynkoB (puc. 1). IToBbieHue
AKTUBHOCTHM caxapa3bl 3aperucTpupoBaHO [JIsI BCeEX
MOEBOK, B KeJIylKaX KOTOPbIX OOHApyXeHbl OCTaTKU
00BEKTOB IUTAHUS, MO CPABHEHMIO C aKTUBHOCTBIO
caxapasbl Y MOE€BOK C IycTbIMU keayakamu (p < 0.05).
Bonee Toro, ycTaHOBICHO BAMSIHUE CIIEKTpa MUTaAHUS
Ha IokasaTeJau akTMBHOCTU caxapasbl (F, = 5.2, p <
0.01). He oO6HapykeHO JOCTOBEPHBIX PA3TNINI MEKIY
3HAUYCHUSIMU aKTUBHOCTEI aMUHOITeNTUAA3bI N, Malb-

KYPHAIJI ®BOJIIOLITMOHHOM BUOXUMUU U ®U3UOTOTUU

Ta3bl U caxapasbl B CIM3UCTOI 000JI0UKE TOHKOTO KH-
IIEYHNKA Y MOEBOK C HAaJIMYMEM B KEJIyIKaxX OTOJIUTOB
TPECKM UJIM MOMBBI U MOEBOK C HAJIMYMEM B XeJTyaKax
OCTaTKOB PaKOOOpPa3HBIX.

B pesynbrare nmapasuToa0ruuyecKoro uccaenoBaHus
00HapyXeHO, YTO MOEBKM MHBA3MPOBAHBI LIECTOOAMU
Alcataenia larina w Tetrabothrius erostris (tabdn. 3). Y
NTHULl 3apeTrUCTPUPOBAHBI CIydaldl KaK MOHOWHBAa3UU
A. larina v T. erostris, TaK 1 cjydau COBMECTHOTO Tia-
PasUTUPOBAHUS BBIIIEYKAa3aHHBIX BUIOB JICHTOYHBIX
YyepBeil B TOHKOM KHIIIEUHUKE OOHOTOo X03sinHa. KpoMme
TOTO0, 3a(pUKCUPOBAHBI 0COOM, CBOOOAHBIE OT UHBA3UU
renbMuHTaMu. Ha ocCHOBaHUM MOJIyYeHHBIX pe3yjbTa-
TOB BCEX MCCIEIOBAHHBIX NTHUIL Pa3fe/IlIM Ha YeThIPe
rpymnnbl. B 1 rpyrnmy BeimeneHbI He3apakeHHBIX MOE-
BOK, MX I10Ka3aTeIy HCIOJb30Bald B KAyeCTBE KOH-
TpOJbHBIX 3HaueHuit. Bo II rpynny BOLJIM MOEBKH,
WHBa3upOBaHHBIe LlecTogaMu A. larina, B 111 Tpynmy —
MOEBKHW, UHBa3upoBaHHble 1. erostris, B IV rpynmny —
MOEBKM, B KHUILIEUHUKE KOTOPBIX IMapasUTUPOBAIN U
A. larina, n T, erostris. CnenyeT OTMETUTD, UTO MEpEaHNUE
¢dparmeHTsl (1 1 2) TOHKOrO KMIIEYHUKA MOEBKU —
OCHOBHBIE MECTa JIOKAJIN3alK1 000X BUAOB LIECTOI.
Ne 1
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Aminopeptidase N activity, mM/ min/ g tissue
© — N W A LA 0 O

——

Maltase activity, mM/ min/ g tissue
oo

1.6 1 (©)
1.4
1.2 -
1.0 -

0.8
: 0.6 4
0.4 4

Sucrase activity, mM/ min/ g tissue

0.2 -

0 4

Puc. 1. OGmas akTuBHOCTS aMUHOMNENTUAA3bI N (a), MasibTasbl (b) 1 caxapassl (C) B CIU3UCTOM 000JI0UKE TOHKOTO KUIIIEYHUKA MOEBKU Rissa
tridactyla. O603HaueHus1 o ocu Ox: I — MOEBKHU € MYCTBIMU XKeJTyAKaMU; 2 — MOEBKU, B XKeJTyJIKaX KOTOPbIX 0OHAPY>KEHbI OTOJUTHI TPECKU;
3 — MOEBKH, B XKeNyIKaX KOTOPBIX 0OHAPYKEHBI OTOJIUTHI MOMBBI; 4 — MOEBKH, B XKeJTyIKax KOTOPbIX OOHAPYKEHbI OCTATKU PAKOOOPA3HBIX.
VBenuyeHre akTMBHOCTH caxapasbl 3aperucTpUPOBAHO Y MOEBOK U3 TPYIH 2, 3 1 4 110 CPABHEHUIO C TIOKA3aTeIeM MOEBOK C ITyCThIMM KeTy -
kamu (p < 0.05).

KYPHAIJI DBOJIIOLHMOHHOM BUOXUMUU U GUSUOJIOTUM  Tom61 Nel 2025



46

Ta6mmua 3. [Toxkaszarenu nHBasuu (CMU, 3K3.) M1 aKTUBHOCTD MUILIEBAPUTETbHBIX (DEPMEHTOB B TOHKOM KHIIIEYHUKE MOEBKU

KYKIIMHA, KYKJINH

MpU 3apaxeHuu uecronamu Alcataenia larina v Tetrabothrius erostris

I rpynmna Il rpynna III rpynna IV rpynna
(n=4) n=9) (n=175) (n=2)
CUU, sk3.
Alcataenia larina - 31x0.8 — 5x0.
Tetrabothrius erostris — — 3018 55+ 18
AKTUBHOCTb aMUHOTIEIITHAA3bI N, mM/ MIUH/ T TKaHU
®dparMeHTH TOHKOTO
KHUILIEYHUKA
1 1.8 £0.23 24+0.16* 1.9+ 0.11 3.8£043*
2 2.0£0.29 29+£0.20* 2.0+ 0.16 2.0 £0.08
3 2.2 +£0.05 2.7%0.15 2.1£0.26 2.4 £0.21
4 2.1+£0.23 32+£0.22* 3.6+ 0.17 * 3.4 £0.18 *
OO0111as1 aKTUBHOCTh 8.1+0.23 11.2+1.0* 9.6 £0.48 11.6 £ 0.54 *
AKTUBHOCTb MajibTa3bl, mM/ MUH/ T TKaHU
MdparMeHTH TOHKOTO
KUIIEYHUKA
1 52108 39+£0.38* 4.3+0.27 53+ 1.4
2 31+0.2 3.5+£0.25 3.6 £ 0.47 39+1.3
3 4.1+0.77 3.8 £0.32 4.2 +0.50 4.0+0.3
4 3.0 +0.76 2.5+0.3 3.2 £0.45 33+ 1.0
O06m1ast akTUBHOCTh 154140 13.8 £ 1.7 152119 16.5+ 3.5
AKTUBHOCTD caxapa3bl, mM/ MUH/ T TKaHU
MdparMeHTH TOHKOTO
KUIIEYHUKA
1 0.34+0.03 0.27 £0.04 0.42 £0.02 0.38 £0.06
2 0.33£0.05 0.31 +£0.02 0.36 + 0.04 0.38 = 0.09
3 0.42+0.04 0.24 £0.03 * 0.34 £ 0.05 0.36 £0.02
4 0.24 £0.06 0.15+0.02* 0.15+0.03 * 0.28 £ 0.01
O0611ast aKTUBHOCTh 1.28 £0.23 0.97 £ 0.1 1.27 £ 0.13 1.4 +£0.05

* pa3nnuus JOCTOBEPHbBI OTHOCUTENIBHO MOoKa3arteneid MoeBok u3 I rpymmsl, p < 0.05

— B TOHKOM KMIIEYHUKE MOEBKH LIECTOI HE 06Hapy7KCHO

CpaBHUTEIBHBINA aHaIM3 TT0Ka3aj, YTO Y MOEBOK,
B KUILIEUYHMKE KOTOPBIX Mapa3suTUPOBAIN LIECTOMbI
A. larina (rpynmsl 11 u IV), noBeIianack akTUBHOCTD
aMMHONENTUIa3bl N OTHOCUTEIbHO ITOKaszaTeneit
KOHTPOJIbHBIX 3HaueHuit (p < 0.05) (Tabu. 3). YkazaH-
HBIE Pa3JIN4KsI CBSI3aHBI C YBEIUNUYCHUEM aKTUBHOCTU
amuHorenTuaassl N B MecTax jJokanusauuu A. lari-
na — Bo (pparMeHTax 1 1 2 TOHKOTO KUILIEYHUKA IPU
MOHOWHBAa3MM U BO (pparMeHTe 1 mMpu cMelIaHHOM
dapaxeHuu (p < 0.05). Cinenyer oTMETUTh, YTO 3HA-
YeHUsl aKTUBHOCTeil amuHomenTuaasbl N Bo ¢par-
MeHTax 4 y BCeX MHBa3UPOBAHHBIX IITUILI IIPEBBIIIAIN
AHAJIOTMYHBIC MTOKA3aTeJIN IITUL], CBOOOIHBIX OT MH-
Bazum (p < 0.05).

OO1IMe aKTMBHOCTHY auMcaxapuaas (MajibTasbl U ca-
Xapasbl) He MMENIM JOCTOBEPHBIX Pa3IMUMil Y BCEX UC-
CIEIOBAHHBIX TPYIIN 3apakeHHbIX MOEBOK (Tabi. 3).

KYPHAIJI ®BOJIIOLITMOHHOM BUOXUMUU U ®U3UOTOTUU

Tem He MeHee yCTaHOBJIEHO, YTO MECTax JOKalu3a-
LIMY JICHTOYHBIX YepBeil aKTUBHOCTh MaJibTa3bl ((ppar-
MeHT 1) cHukanace npu uHBasuu A. larina (p < 0.05).
CHMuXeHMe aKTUBHOCTU caxapa3bl OTMEUYEHO Y MOE€BOK
w3 rpynmsl 11 Bo dparmenTax 3 1 4, a TakKke Y MOEBOK
u3 rpynnsl 111 Bo ¢pparmeHTe 4 no cpaBHEHUIO C KOH-
TpoJibHbIMU MoKa3atenassMu (p < 0.05).

C ucronb30BaHUEM METONOB KOBapUallMOHHOTO
U PErpecCMOHHOr0 aHAJIM30B HE yCTaHOBJEHAa CBS3b
Mmexny mokazarenasmu MW uecromamu (A. larina n
T erostris) M 3HAYCHMSIMUA AKTUBHOCTH MHILEBapU-
TeIbHBIX (DEPMEHTOB B CIIM3KUCTOIl 00OJIOYKE TOHKO-
ro kumeyHuka. Kpome Toro, oOHapy:XeHO BIIHMSHUE
uHBasuun A. larina n T. erostris Ha aKTUBHOCTbD TIUILIE-
BapUTENbHBLIX (pepMeHTOB (amuHonenTuaassl N U ca-
Xapasbl) B CJIM3UCTON 000J0YKe TOHKOIO KUIIIEUHUKA
(» <0.05).
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OBCYXIAEHUWE PE3VJILTATOB

I[lo pesyapraTaM TIPOBEICHHOIO MCCJICIOBAHUS
YCTaHOBJIEHO, YTO OCHOBY CIIEKTpa IMUTaHUSI MOEBKU
B palioHe NpoBeAeHUs1 paboT cocTanJsiia peida. B nu-
TaHWUM CaMIIOB Tpeobiagana Tpecka, y CaMOK — MOWi-
Ba. Hapsay ¢ aTuM y caMoK B KeJyaKax oOHapy>KeHbI
M OCTaTKM pakooOpasHbIX. CliemyeT OTMETHTb, 4TO
MOEBKHM OY€Hb UYBCTBUTEJIbHBI K IOCTYITHOCTH ITH-
LM, TIOCKOJIbKY MUTAIOTCS JIUIITb HeCKOJIbKUMU BUIA-
MU KOPMOB [23—25] U UMEIOT OrpaHUYEHHYIO CIIOCO0-
HOCTb TEPEKIIoUYaTbCs Ha aJbTePHATUBHYIO JTOOBIYY
M3-3a CBOMX MPUBBIUEK MUTATHCS C TOBEPXHOCTH [26].
B muiaHe 3aBUCMMOCTM OT cOCTaBa M COOTHOILIEHUS
KOPMOB MOE€BKa OTHOCUTCSI K YMEPEHHBIM MosiudaraM
[1]. OcHOBHOIT OOBEKT MUTAHUS MOEBKH TIPEICTABIIS-
eT coboil peiba (MoiiBa, celblb, TpecKa, mecuaHka) B
OapeHueBoMopckoM peruoHe [1, 12, 23]. bonaee Toro,
HCCIIeNoBaTeId HEOMHOKPATHO ITOMYEPKUBAIM, YTO
npu neduLnTe phIOBI MOEBKM aKTUBHO IIEPEXOIT Ha
MOOBIYY pa3IUYHBIX OECIIO3BOHOUHBIX XXMBOTHBIX —
pakooOpa3HbIX, MOJLIIOCKOB M noauxeT [12]. B xome
MPEICTaBIEeHHOTO MCCIeN0BaHUS B XeTydKaX MOEBOK
OOHapyKEeHBI KaK OTOIUTHI MOPCKUX PHIO (OOBEKTOB C
BBICOKMM COJEpXKaHueM Oefika), TaK U OCTaTKU paKo-
00pa3HbIX (0OBEKTOB C BHICOKUM COAEPXKAaHUEM YTJie-
BomoB). CoIlacHO TMITOTe3¢ agallTUBHON MOMYJISIIAM,
AKTUBHOCTb ITHMIIEBAPUTEIbHBIX (DEPMEHTOB B CIIU3U-
CTOIi 000JI0YKE TOHKOIO KHUIIIEYHMKA MOEBKM MOXKET
M3MEHSITHCS B 3aBUCUMOCTH OT MX CIIEKTpa IUTAHMS
[27]. OT™MeueHo, YTO 3HAYEHUs] aKTUBHOCTE! aMUHO-
nentyuaasbl N 1 MajibTasbl B CIM3UCTOM 000JI0YKE TOH-
KOT0O KMIIICYHNKA MOE€BOK HE MMENIN JOCTOBEPHBIX OT-
JIMYMIA Yy BCEX I'PYIIT MTULL. YCTAaHOBJIEHO TOBBIILIEHUE
AKTUBHOCTH caxapasbl Y MOEBOK, B XKeJTyIKaX KOTOPHIX
OOHapyXeHbl JIMOO OTOJUTHI MOWBBI, JTUOO OTOJUTHI
TpecKHU, MO0 OCTaTKU paKoOOpPa3HBIX, IO CPAaBHEHUIO
C aKTUBHOCTBIO Caxapasbl Y ITUIL C IIYCTHIMM KeTyIKa-
mu. Ecnu yyecth, yTo phiba (OenkoBast aueTta) — Io-
CTOSIHHBIII KOMIIOHEHT CIeKTpa IMTaHUSI MOEBKM B
Mepuon pa3sMHOXEHHSI, TO aKTUBHOCTHb IHUIIEBapU-
TeJbHBIX (DEPMEHTOB HE MMeJIa Pa3IMIYUii B 3aBUCUMO-
CTH OT BUJa pHIO (MoliBa mim Tpecka). Hammawme ocrar-
KOB pakooOpa3HbIX (YIJIeBOAHAs AUeTa) B KeaydKax
NTUILl TAKKe HE OTPa3WIOCh Ha aKTUBHOCTM IMIIEBA-
pUTEIbHBIX (DepMEHTOB (MaybTa3bl 1 aMUHOICIITUIA-
36l N) B TOHKOM KUIIIEYHUKE MOeBKU. ComIacHO TOM
K€ TUIIOTe3¢ aJalTUBHONM MOMYJISIIUMU, C M3MEHEHM-
€M CIIeKTpa MUTAHUS NTUL U3MEHSIOTCS aKTUBHOCTHU
¢epmeHTOB THAPOIN3a OeJIKOB U yriieBoaoB [27]. [Tpu
U3y4eHUN (PU3UOJIOTUY TUTAHMS IITULl MHOTHE aBTOPbI
HEOTHOKPATHO OTMEYalM IUIACTUYHOCTDH MUILEeBapU-
TEJIbHOM CUCTEMBI U U3MEHEHUS aKTUBHOCTEN TIUIIIE-
BapUTEIbHBIX (DEPMEHTOB B 3aBUCMMOCTHU OT COCTaBa
aueThbl [28—32]. BmecTe ¢ 3TUM 3KCIIepUMEHTaIbHbIE
HCCJIEIOBAHMS TT0Ka3aan, YTO IMPU AUETe C BHICOKUM
coiepxaHueMm OeJIKOB y JOMalllHero BopoObs Passer
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domesticus aKTUBHOCTb aMUHOIIeNITAAA3bI N ITOBBIIIA-
Jlach, a IIpU IUETE C BBICOKUM COIep>KaHMEM YIJIEBOIOB
aKTUBHOCTb KapOoruapas (MajibTa3bl U caxapasbl) He
u3MeHsach [29]. B To ke Bpems MOBBIIIIEHUE aKTUB-
HOCTM KapOoTuapa3 B CIM3UCTON 000JI0YKE TOHKOTO
KMIIIEYHNKA OTMEUCHO Yy TiepenenoB Cofurnix coturnix u
ubliuisaT Gallus gallus ipy KOpMIJIEHUM WX BBICOKOYTJIE-
POIHOI AMETOI, a aAKTUBHOCTh aMUHOITeNTHAA3EI N He
M3MEHSIach MPU TUETE C BBICOKUM CollepxKaHueM Oe-
Ka [31]. OgHako olieHKa aKTUBHOCTU MUILLIEBApPUTEIb-
HBIX (PEPMEHTOB NTUILl U3 MPUPOTHBIX MOIYJISIILIUI B
3aBUCHMOCTH OT CIIEKTpa IMTUTAHUST — YK€ COBCEM JIPY-
ras 3agada. MoXHO JIM paccMaTpUBaTh IITUIL C ITyCThI-
MM KeJIyIKaMu KaK 0co0elf, UCTIBIThIBAIOIINX TOI0/1?
HenmocrarouHoe muTaHue WA TOJIOA — 3TO PacIpo-
CTpaHEHHOEe SIBJIEHUE B MPUPOJE, U B XOIe 3BOJIOLUU
OpTraHu3M IITHIL TPUOOpeT HEOOXOOUMBIE MeXaHW3-
Mbl. MI3BeCTHO, YTO IIpM HEOOCTATKE MUIIM CHIDKA-
eTCsl Macca Tejla XXMBOTHOTO M BHYTPEHHUX OPraHOB,
HabogaeTcs aTpodust CIU3UCTON 000JIOUKN KUIIIEY-
Huka u T.1. [33—35]. B onHux padorax 3aperucTpupo-
BAaHO CHIMKEHME aKTMBHOCTU IMCaxapuiua3 B CIIU3U-
CTOI1 000JI0UKe KUIIIEUHUKA TOMAITHUX U MePETeTHIX
NTULL IIPY TOJIONAHUM WJIA OTPAaHMYEHHOM KOPMJICHUU
[33, 34]. B apyrux uccienoBaHUsIX OTMEYEeHa BbICO-
Kasi aKTMBHOCTb Iucaxapuia3 U aMuHoIenTuaassl N
B CIM3KUCTOII 000JI0YKE TOHKOIO KHWIIEYHUKA ITOMO-
BBIX BOpoObeB P. domesticus Tipy 9KCIIepUMEHTaTbHOM
ronogaHuu [35]. BbICOKYO aKTMBHOCTH (DEPMEHTOB B
KMIIEYHUKE IITUIL TIPU TOJIOJAHMU aBTOPHI MBITAINCH
OOBSICHUTh ONTHUMU3ALUEIN NUILEeBAPEHUS] KUBOTHO-
ro BO BpeMsI IIOBTOPHOTO KOpMJIeHUs. B mipencTaBieH-
HOM HCCJIEIOBAHUM Y MOEBOK C ITYCTBIMU KeITyaKaMu
AKTUBHOCTU aMUHOIleNTHUAa3bkl N M MaJlbTa3bl HEe OT-
JInYajiach OT aHAJIOTUYHBIX TTOKa3aTeNleil y MOeBOK, B
KEJIyIKaX KOTOPBIX COAEPXKaJNUCh OTOJMUTHI PhIO WU
OCTAaTKM pPaKOOOpa3HbIX. 3apeTUCTPUPOBAHO JIMIIb
CHIMDKEHME aKTMBHOCTHU caxapasbl. [1pu usydyeHuu nu-
IIeBApUTEJIbHON aKTMBHOCTU y IITHUIl MCCIIEIOBATEIN
HEOTHOKPATHO OTMeYasik JU0O0 OTCYTCTBUE aKTMBHO-
CTHU caxapasbl, TM00 ee He3HAYMTEIbHYIO aKTUBHOCTD B
CIIM3UCTOM 000JT09Ke TOHKOTO KuineaHnka [19, 21, 30].
AKTHUBHOCTb caxapa3sbl B CJIM3UCTOI 00010UKE TOHKOTO
KMIIIEYHNKA MOEBKM HEBBICOKASI U 3HAUYUTEIIPHO HU-
JKe aKTUBHOCTHU MaJsibTasbl (puc). [IpeamnonoxurensHo,
HU3Kas aKTUBHOCTb caxXapas3bl WM €€ OTCYTCTBHE MO-
JKeT OBITh CBSI3aHAa C OCOOEHHOCTSIMU ITUTAaHUS IITULL U
MX KOPMOBBIMU TMpeariodTeHusIMu [21].

Pesynbratel mpencTaBieHHON paOOTHI ITOKa3aju,
YTO MHBA3US LeCTodaMu A. larina MPUBOAUT K U3Me-
HEHUSM B aKTUBHOCTH ITUIIEBAPUTEIbHBIX (PEpMEHTOB
B CJIMU3UCTOI 000JI0UKEe TOHKOI'O KUIIEYHNKA MOEBKHU.
Y MoeBoK, 3apaxkeHHBIX A. larina, OTMEYEHO TMOBBI-
IIeHWE aKTUBHOCTU aMUHOIIenTHuAa3bl N U CHIDKEHUE
aKTUBHOCTHU MaJibTa3bl. I3MeHeHMsT aKTUBHOCTU (hep-
MEHTOB THUApOJM3a OeJIKOB HEOOHOKPATHO OTMeda-
Ne 1
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JINCH MIPU LIECTOAHBIX MHBA3USIX Y PHIO U MOPCKMX IITHII
[14, 36—40]. [ToBbIIeHNE OOIIEH TTPOTECOTUTHYECKOM
AKTUBHOCTH 3apeTHCTPUPOBAHO IIPpU UHBa3uu A. lar-
ina y B3pOCJIBIX MOEBOK U UX ITEHLIOB, IIPU MHBAa3UU
Triaenophorus nodulosus y myxu [14, 36, 37]. I1oBbiiie-
HUE aKTUBHOCTHU IIPOT€a3 aBTOPHI CBS3BIBAIM C OCO-
OCHHOCTSIMHM TIPUKPEIIUTEIILHOIO arrapaTa 4epBeil.
Ckonekchl uecton A. larina n 1. nodulosus ocHale-
HbI KPYITHBIMU KPIOUbSIMU Y MOIIHBIMU ITPUCOCKAMM,
KOTOpbIe IpH (PUKCALMY B KAIIEYHUKE XO35IMHA CIIO-
COOHBI TTIOBpENUTh MeMOpaHbl KiaeTok [18, 37]. Amu-
HomenTuaaza N mpencraBisieT cOOON MHTErpaJibHbIN
MeMOpaHHBI OETOK 3HTEPOLIMTOB TOHKOTO KUIIIETHM -
Ka [41]. MoxXHO MpeamnonoXuThb, YTO MPU 3aKperieHU N
necton A. larina B KUIIEYHUKE XO3sIMHA Hapyllanaach
LIEJIOCTHOCTh KJIETOUHON MeMOpaHbI, YTO IPUBOIU-
JIO K MOBBHIIIEHUIO aKTUBHOCTU aMWHONEITUAA3Bl N
B IIPOCBETE TOHKOIO KUIlleYHMKa. Hapsimy ¢ atuMm oT-
Me4YeHBl U3MEHEHMST aAKTUBHOCTU (DEPMEHTOB YITIEBOJI -
HOTO OOMEHAa y MCCIeNOBAaHHBIX MOCBOK, 3apasKeHHBIX
A. larina, B MecTax JIOKaJau3alMy yepBeil. DTO MOXET
OBITh CBSI3aHO C 0COOCHHOCTSIMU OMOJIOTUM Y TUTAHUS
JIEHTOUHBIX uepBeid. llecTtombl mpencTaBasiioT cobOoi
BBICOKOCTICLIMAIN3UPOBAHHBIX MMapa3uToB. Ha cramun
B3pOCJION CTPOOMIBI B KUIIEUHUKE ITO3BOHOYHBIX K1 -
BOTHBIX OHU 3aKaHUYMBAIOT CBOE pa3BUTHE (POCT U pa3-
MHOXeHwne). JIneHHbIe TNIIEBaPUTEILHOM CUCTEMbI
LIECTOIbI MOJIyYarOT HYTPUEHTHI 3a CUET aKTUBHOI a0-
CcOpOLMM HU3KOMOJIEKYJISIPHBIX BELIECTB M3 BHEIIHE
cpenbl KMIIeYHWKa X03sgMHa [42]. YcTaHOBIEHO, UTO
JICHTOYHBIE YEPBU CIIOCOOHBI afcopOMpoBaTh Ha TO-
BEPXHOCTU CBOEIro TeryMeHTa (DepMeHThI X03siHa [37—
40]. CHMXeHUe aKTMBHOCTM MaJlbTa3bl B CIIM3UCTOM
000J104Ke TOHKOIO KMILIeUHUKA IPY UHBAa3uU A. larina,
MO-BUAMMOMY, MOXHO OOBSICHUTH 3TUM YCTaHOBJIEH-
HbIM (akToM. PaHHUe McciienoBaHUs HEOTHOKPATHO
(buKcupoBaNIM CHIDKEHUE aKTUBHOCTH INIMKO3MIa3 B
CJIU3UCTON 000JIOUKE TOHKOTO KHUIIIEYHUKA cepedopu-
cToii yaiiku Larus argentatus TIpA MHBAa3UU LECTOOAMU
Wardium cirrosa, T. erostris u Diphyllobothrium dendrit-
icum [38—40]. B xone skcnepuMeHTaJIbHBIX UCCEA0-
BaHUII OOHAPYKEHO HaJIWYKMe aKTUBHOCTH IJIMKO3HUAA3
BO (ppakiusx, 1ecOpOMPOBAHHBIX C TIOBEPXHOCTHU BBI-
meyka3aHHBIX 1ecton [38—40]. O6Hapy:keHHBIE 3Me-
HEHMS B aKTUBHOCTU MUILIEBAPUTEIbHBIX (DEPMEHTOB Y
MOEBOK IMpU UHBa3Uu LectogaMu A. larina v T. erostris
He3HAuYUTEJIbHbBI, TaK KaK 3HaueHus nokasarejeit CUN
HeBBICOKHME. TeM He MeHee ¢ YBeJIMUeHUeM MHTCHCUB-
HOCTU MHBAa3MHU LIECTOIAMM MOXKET YCUIMBATHCS IIPece
Ha MUILEeBapUTEbHYI0O aKTUBHOCTb MOEBKMU B CTOJIb
HETIPOCTO MepUOI NX XXKM3HEHHOTO IIMKJIA.

Ha ocHoBaHuU IIOJy4EeHHBIX PE3YJIBTaTOB MOXKHO
cleaTh HEKOTOphIE 3aKiIoueHusI. B mepuom rHesmo-
BaHUs Y MOEBKH B I0XKHOU 9acTU 0apeHIIEBOMOPCKOIO
peTHoHa OCHOBY CHEKTpa IMUTaHUsI COCTaBJIsIM MOMBa
1 pakooOpasHble (y caMOK) U Tpecka (y caMLoB). AK-
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TUBHOCTb IMIIEBAPUTENBHBIX (DEPMEHTOB HE MMelia
JIIOCTOBEPHBIX OTVIMYMIA Y CAMOK M CaMIIOB. AKTUBHO-
cT (bepMEHTOB IMApPoJIM3a OeIKOB (aMUHOIIETITA3aaa
N) u ymieBogoB (MaibTa3bl) He 3aBHUCUJIA OT COAEPKU-
MOTO KEJTYIKOB NTUL. AKTUBHOCTA aMUHOIICIITHIA3EI
N ¥ MasbTasbl B CIM3UCTON 000JI0UYKE TOHKOTO KUIIIEY-
HUKa Y MOE€BKU U3MEHSIJINCH IPY MHBA3UU 1IeCTONaMU
A. larina B MecTax UX JIOKaJIu3alluu.
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ACTIVITY OF DIGESTIVE ENZYMES IN THE SMALL INTESTINE
BLACK-LEGGED KITTIWAKES RISSA TRIDACTYLA, NESTING
ON THE COAST OF THE BARENTS SEA
M. M. Kuklina® and V. V. Kuklin®

“Murmansk Marine Biological Institute of the Russian Academia Science, Murmansk, Russia

The black-legged kittiwakes Rissa tridactyla nesting on the Murmansk coast of the Barents Sea have been studied.
The activity of digestive enzymes (aminopeptidase N, maltase and sucrase) in the mucosa of the small intestine
of birds was measured. The composition of the feeds of the black-legged kittiwakes was determined by the con-
tents of their stomachs. Capelin, juvenile cod and crustaceans made up their diet. Capelin and crustaceans have
been recorded in the diet of females, while males mainly have cod. Comparative analysis showed that the values
of digestive enzyme activity had no significant differences in females and males. An increase in the activity of
sucrase in the mucosa of the small intestine was recorded in birds in whose stomachs otoliths of cod, capelin and
crustacean remains were found, compared with the activity of digestive enzymes in birds with empty stomachs.
The species composition of helminths parasitizing in the small intestine of black-legged kittiwakes has been estab-
lished, and their invasion rates have been calculated. The cestodes Alcataenia larina and Tetrabothrius erostris have
been recorded in the proximal section of the small intestine of birds. In places of localization A. larina increased
the activity of aminopeptidase N and decreased the activity of maltase relative to the indicators of uninfected

black-legged kittiwakes.

Keywords: Black-legged kittiwake, Rissa tridactyla, aminopeptidase N, maltase, sucrase, Alcataenia larina, Tetra-

bothrius erostris
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