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CE30HHBIE UBMEHEHMS A30TCOAEPKAIINX
COEJMHEHMU TKAHEU LYMNAEA STAGNALIS 1 PLANORBARIUS CORNEUS

Pezrome. Jlecounvie npecHo8o0ubie MOLIIOCKU NPYOOBUK OObIKHOBEHHBIN U KAMYUIKA PO208AsL OMHOCAMCSL
K 8UOAM C PA3HBIM MUNOM MPAHCNOPMA KUCAOPOOA (MeObCOOePHCAUUT 2EMOYUAHUH U HCENe30Co0ep-
arcamuil 2eMo2n00un) U A8IAIOMCS YHUBEPCATLHLIMU MECT-0P2AHUSMAMU 0151 OYEHKU COCMOAHUSL BOOHBIX
axocucmem benapycu u buosxonocuueckux ucciedosanuii. Ha cooepoicanue movegunsi, Mouesoli KUcio-
mot, JHK, PHK u obweeo Oenxa 6 cenamonanxpeace u cemonumge OKa3vleaiom 6IUsSIHUE CE30H 2004,
Mecmoobumarue 1 mun MmpaHcnopma KUciopood, 9mo no3eojsem chopmuposams npedcmasietus oo
0CODEHHOCMAX A30MHO20 0OMEHA Y MOJLIIOCKO8, OOUMAOWUX 8 NPUPOOHBIX 8000EMAX, HA KOMOpble OKA-
3618AIOM BAUAHUE PAZTUYHBIE AHMPONO2EHHbLE (DAKMOPbI OKPYAHCaAtowell cpeobl.

Knroueswle cnosa: necounvie monniocku, Lymnaea stagnalis, Planorbarius corneus, oowuii 6enox, /JHK,
PHK, mouesas kucioma, mouesuna.

BALAEVA-TIKHOMIROVA O.M., Cand. of Biol. Sc., Associate Professor,
Head of Department of chemistry®
E-mail: olgabaltih@gmail.com

KATSNELSON E.I.

Postgraduate student of Department of chemistry*

'Vitebsk State University named after P.M. Masherova, Vitebsk, Republic of Belarus
E-mail: kate kaznelson@tut.by

SEASONAL CHANGES IN NITROGEN-CONTAINING COMPOUNDS OF
LYMNAEA STAGNALIS AND PLANORBARIUS CORNEUS TISSUES

Summary. Pulmonary freshwater mollusks pond snail and horn coil belong to species with different types
of oxygen transport (copper-containing hemocyanin and iron-containing hemoglobin) and are universal
test organisms for assessing the state of aquatic ecosystems of Belarus and bioecological studies. The
content of urea, uric acid, DNA, RNA and total protein in hepatopancreas and hemolymph is influenced
by the season, habitat and type of oxygen transport, this allows you to form ideas about the features of
nitrogen metabolism in mollusks living in natural waters, which are influenced by various anthropogenic
environmental factors.
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Beenenne. K xiroueBsIM MOKa3zaTensiM a30T-
HOTO OOMEHa OTHOCHT: CoIep)KaHHe OOIIero
oenka, JIHK, PHK, moueByto xucnoty u mode-
BUHY. B HacTosiiee Bpems B psifie MpoaHaIH3H-
POBaHHBIX HAay4yHBIX pabOT He YYHUTHIBACTCA
(bakTOp CE30HHOCTH, YTO MOXKET HCKaXKaTb Ka-
4ecTBO OMOMOHUTOPHUHTA BOJAHBIX CpeA oOuTa-
HUSI MOJUTIOCKOB, HCHOJNB3YEMbIX B KauecTBe
TECT-OPraHU3MOB.

O6mmit  Oenok  ompeaenser  (U3HUKO-
XMUMHYECKHe CBOWCTBa KpoBH. KomuuecTBeHHOE
COOTHOILICHHE UX B CHIBOPOTKE KPOBU B HOpPME
OTHOCUTENBHO MOCTOSHHO M OTPaKaeT COCTOSI-
HHUE 37I0POBbsl HCCIEAYeMOro opranmima. Pac-
nan 6CHKOB 1 HYKJICMHOBBIX KHUCJIOT B OpraHu3-
Me MPUBOIUT K 00pPa30BaHUIO TPYIIITEI HEOETKO-
BBIX a30TCOJIEpKalNX BemecTs. M30bITOK a3oTa
B OpraHu3Me WU a30T, OOpasylluics MOpu
NPEBPALICHUAX M PACIICIUIEHUH aMUHOKHCIOT,
BBIBOAMTCSI U3 OpPraHU3Ma B BHIEC MOYEBHHBI U
MOYEBOH KUCIOTHL. MoYeBasi KHCI0Ta 0Opa3yeT-
Csl TIpY PACIUCIVIEHUH IIyPUHOBBIX HYKJICOTHIOB
[1].

Jlerounsle MPECHOBOTHEIC MOJUTIOCKH
Lymnaea stagnalis, Planorbarius corneus otxo-
CATCA K BHIAM C Pa3HbIM THIIOM TPaHCHOpPTa
kuciopona [2, 3]. Ilepenocunkamu KHCIOPOa
SIBJISIFOTCSL  MEJIb-COAEP)KAIIMM TeMOLIMaHUH Y
NPYIOBUKOB U eJe30-COACpKalINi T'eMOrJIo-
6un y karymek [4]. CymectByer npsiMas 3aBH-
CUMOCTb MCXKAY AaKTHBHOCTHIO JXHUBOTHOI'O H
KOHIIGHTpaIKeld MepeHoCcYrKa KHCIOpoaa BO
BHyTpeHHeH cpene [S5]. JanHble pa3auuus mo3-
BOJIIIOT 3()(PEKTHUBHO HCIOIb30BaTh JICTOYHBIX
MPECHOBOJIHBIX MOJUTIOCKOB B KA4eCTBE MOJEIb-
HBIX OpPraHU3MOB JJISl OLEHKH COCTOSHHS BOJ-
HBIX 3KOCHCTEM M OHMO3KOJIOTHYECKUX HCCIIENO-
BaHUM IMYTEM M3Y4YCHHUA XHUMHUYCCKHUX KOMIIO-
HEHTOB CpeAbl OOUTaHUs, a TakKe OHOXUMHYE-
CKUX TIOKa3aTeNeil MOJUTIOCKOB KaK KOMIIOHEHTa
OMOMHIMKAIIMK BOZOeMOB [6-8].

Lenb — onpenenuTh KOHIIEHTPAIMIO a30TCO-
JepKalluX COCAMHEHHH Y JIETOYHBIX HPECHO-

Tabmmma 1 — MecTta oT60pa MOJIITIOCKOB

BOJIHBIX MOJUIIOCKOB B 3aBUCHMOCTH OT CE€30HA
roja, MECTOOOMTAHHS W TUIA TPAHCIIOPTa KHC-
Jopofa.

MeTtonuka M O0BEKTHI HCCJIEI0BAHMS.
OnbITHL TOCTaBICHBI HA 324 JErOYHBIX MPECHO-
BOJHBIX MOJUTFOCKaX, pa3leleHHbIX Ha [IBEe
rpymmel: 162 ocobu Lymnaea stagnalis (mpymo-
BUK OOBIKHOBEHHBIN) 1 162 ocobu Planorbarius
corneus (poromasi KaTymika). MOJUTFOCKH COOH-
paduch BECHOW (ampenb-Maii), JIeTOM (MIOHB-
HIOJIb) U OCCHBIO (CEHTAOPh-OKTAOPH) U3 BOIIOC-
MOB IIIeCTH palioHOB ButeOckoi obmactu (Tad-
muna 1).

BomoeMbl BEIOpaHHBIX paiOHOB MMENIH Pa3-
JUYHYIO aHTPONOTEHHYIO Harpy3Ky, KOToOpas
OIIEHHMBAJIACh IO COACPKAHUIO B MPOOaX BOJBI H
MOYBBl MOHOB TSDKETBIX METAIJIOB, KaTHOHOB,
cynb(haT-uoOHOB, OO0IIeH M KapOOHATHOW >KECT-
KOCTH, aKTHBHOCTH ¢epMeHTOB. B kadectBe
HOpMaTHBa WCIIOJNB30BAINCH MPEACTHHO JOITy-
CTHMBbIC KOHIEHTPALUHN JIJIsi BOABI PHIOOXO03SHi-
CTBEHHBIX BOJIOEMOB, BOJHBIX OOBEKTOB XO3sii-
CTBEHHO-TIMITHEBOTO U  KYJIBTYpHO-OBITOBOTO
BOJIOTIONIL30BAHUS, JJIsI JIEPHOBO-TIOJI30JIUCTHIX
MOYB, IIKaNa CPAaBHUTEIBHOW OICHKH (hepMeH-
TAaTUBHOW aKTUBHOCTH JIEPHOBO-TIOJ30JIUCTHIX
noyB. MccienoBanusi copepikaHusi pacTBOpPEH-
HbIX (opm meramios (Cu®*, Fe**, Zn®"), karmo-
HOB, Cynb(aT-uOHOB, OOIIeH W KapOOHATHOU
JKECTKOCTH, (DePMEHTATUBHOW AaKTUBHOCTH B
npo0ax BOJBI U MMOYBKI MOKA3aNIH, YTO HauboJjee
HeOJIaronpusaTHas AKOJIOTHYecKas 00CTaHOBKa
yCTaHOBJIEHa B Bojloemax Butebckoro, /lyopo-
BeHCKoOro, bemenkoBuuckoro u CeHHEHCKOrO
paiioHOB, I'/le HeraTMBHas Harpy3ka Oblia Mak-
cuMmanbHas. Tak Kak Boja W TIOYBa MPUOPEKHON
30HBI B UCCJIEyeMBbIX pallOHaX UCIIOJIb3YeTCs B
MPOMBIIIJICHHBIX TEJISX, B BOJOEMBI OCYIIECTB-
nsieTcst cOpoc CTOYHBIX BOJ, 03€pa UCIHONB3YIOT-
Csl B CENIbCKOM XO3SIICTBE M B MEIHOPAaTHUBHBIX
EJISIX.

Paiion cOopa MOJUTIOCKOB Mecto cbopa HazBanue Booema
ButeOckuii p-uH r. Butebck p. Butsba
JlyOpoBeHCKHI p-H 1. JIsiae 03. BopnioBbe
bemenkoBuuckuii p-H 1. CokopoBO 03. Maioe
Yiauckuii p-H 1. JIyopoBka 03. JIlyopoBckoe
[lymunuHCKuN p-H a/r bamnu 03. bynoBects
CeHHeHCKUH p-H r. CeHHO 03. CeHHEHCKOE




BomoeMbl 1 IOYBEI IPUOPEKHOM 30HBI Y1IIa-
yckoro u IIlyMunuHCKOro palilOHOB HCIIBITHIBA-
I0T c1adylo aHTPOIOTCHHYI0 Harpy3Ky, TaK Kak
HE HUCIIOJIB3YIOTCA B MPOMBIIUIEHHOCTH M CEJb-
CKOM XO3sficTBE, B HUX HE€ OCYILECTBIACTCA
cOpOC CTOYHBIX BOJI, YTO JOKA3bIBACTCS] HU3KUM
coJep)KaHueM HMOHOB MeIu (MEHbLIC 3HAYCHHUS
ITIJIK), He3HaunTeNnbHO MPEBBIMIAIOIINM 3HAYC-
Hus [TJIK coneprkanueM »xene3a v MHKA B MOY-
BE M Kak CIleICTBHE ciabas aKTHBHOCTH (ep-
MEHTOB TpOTea3bl, ypeasbl U KaTalla3bl; HU3KHE
3HA4YECHUS] KAaTUOHOB MarHusi U KajblMi B BOJAE
M0 CPaBHEHHIO C MPOOaMU BOJBI U3 IPYTUX paii-
oHOB. ['eMonuMQy momyyanu myTeM pasjapaike-
HUSI HOTU JIETKUM TIOKaJIbIBAHUEM, YTO CTHMY-
nupyeT peduieKc BTSATUBAHUS HOTU B PAKOBHHY U
BBIJICJIEHNEe TeMONMM(BI U3 MaHTUHHOH MOJIO-
ctu. OmpeneneHue mokaszaTeneid B reMoaumabe
OPOBOAWIM CTAaHAAPTHBIMH OHOXUMHYECKUMHU
peakuusiMH C HCIIOIB30BaHHMEM HaOOpOB pea-
reatoB HTIIK «Ananu3z X» (oOmmii Oenok,
ModYeBass Kuciora, moudeBuHa) [9]. Ompenene-
HUE collepaHus OenKa (MI/T TKaHH) TPOBOIMIN
no metony Jloypu [10]. Comepxkanne JIHK u
PHK (mr/r TR2HN) onpenensimu mo Metoxy Blober
u Potter [11], ocHOBaHHOMY Ha cHeKTPO(OTOMET-
puueckom ompeneneann JJHK npu A 270 u 290
oM ¥ PHK mpu A 270 aM. Martematndeckyro o0-
pabOTKy MOJIyYEHHBIX PE3yJIbTaTOB MPOBOIMIN
METO/IaMH TIapaMeTpUIEeCKO U HerapameTpuye-
CKOW CTaTUCTUKW C WCIOJb30BAaHUEM IIaKeTa
cratuctiiecknx mnporpamMm Microsoft Excel
2012, STATISTICA 6.0.

Conepxanue obmiero Oenka B reMonnmde
JIETOYHBIX MPECHOBOIHBIX MOJUIFOCKOB 3aBHUCHT

OT Ce30Ha rojia. Y CTaHOBIICHO, YTO HaHOOJIbIIee
collepKaHue JTaHHOTO TTOKa3aTelsl PUKCUPYeTCs
B BECEHHHII MEPHOJI, HAUMEHbIIIee 3HAYCHUS — B
JISTHUH TIEpUOJ cOOpa MOJLTIOCKOB (TaOJIHUIIBL 2,
3). Tlo cpaBHEHHIO C JIETHUM TIEPHOIOM cOopa y
KaTyIIeK OTMEUYEHO ITOBBIIICHHOE COepKaHWe
obmrero Oenka B BeceHHU nepuof B 1,5 pasza B
Bure6ckom, VYmauckom, IllymunmHCKOM ™1
CenneHckoM paiioHax. Takue ke 3aKOHOMEPHO-
CTH COXPaHSIOTCS MPHU CPaBHEHUH JIETHETO H
OCeHHero nepronoB. [lo cpaBHEHHIO C JETHUM
nepuogoM cOopa y TMPYAOBUKOB BBISBIEHO IIO-
BBHIILICHHOE COZEp)KaHue 0011ero Oeika B BeceH-
Huil nepuon B 1,3 paza B BureGckom, [yGpo-
BeHCcKkoM, bemenkoBuuckoM, Ymrauckom u CeH-
HEHCKOM paiioHax. Ilo cpaBHeHHIO C OCEHHHM
MepHoAOM CcOOpa CTAaTUCTHYCCKH 3HAYMMBIX
pa3Inyuil He YCTaHOBIICHO.

Pe3syabtarbl U ux o0cy:xnenue. Conepxa-
Hue oOmiero Oenka B remoimumde Lymnaea
stagnalis, Planorbarius corneus umeer o6uryto
3aKOHOMEPHOCTh y JABYX BHIOB: KOHIICHTPAITHS
Oenka CHIYKAeTCs! B JICTHHH MEPUO] BPEMEHH U
MOBBIIIAETCS BECHOM M OCEHBIO, UYTO CBSA3aHO C
aKTHBaleil oOMeHa BemecTB, B OJarONPHT-
HBIA TSI JKA3HEJESATENILHOCTH, MEHEE CTPEeCcCo-
BBl JIeTHUH ce30H. Ilo cpaBHEHMIO C OCEHHUM
MepuoaoM cOOpa CTAaTUCTUYECKH 3HAYMMBIX
pa3Iuuuii He yCTaHOBIICHO.

Copep:xaHne MOYEBHMHBI 3aBHUCHT OT CE30HA
roja. YCTaHOBIJIEHO, YTO HauOOJIbIIeE CoIepiKa-
HUE JaHHOTO ITOKa3aTeNiss (GUKCHUPYETCS B JIET-
HUH 1epuo]], HAaNMeHbIIIee 3HAYEHUSI — B BECECH-
HUH nepuoj; cOopa MOJUTIOCKOB (TaOnuIIb! 4, 5).

Ta6nuna 2 — Conepskanue o6iero 6enka (Mr/mi) B remoiumbe Pl. corneus (M+m)

Paiion cbopa — Ceson ro;ia —

Becna (n=9) Jlero (n=9) Ocenb (n=9)
Bure6ckuii p-H 37,04+0,52* 24,15+0,32 33,31+0,46"
Jly6poBeHcKuii p-H 33,40+0,63" 25,02+0,44 31,24+0,65"
BelneHKOBHUCKHIT p-H 33,17+1,08" 25,810,61 32,63+1,01"
Y mauckuii p-H 35,36+0,95 23,55+0,83 35,140,60"
TyMuTHHCKHIT p-H 39,34+0,61" 26,67+0,66 36,35+1,62"
CeHHEHCKHil p-H 36,62+1,70° 23,72+0,45 31,38+0,57"

IIpumeuanne — 1p<0,05 10 CPaBHEHHMIO C JIETHUM IIEPHOJIOM cOOpa MOJIITIOCKOB

Tabauma 3 — Comeprkanue obriero 6enka (mr/mi) B remonumMde L. stagnalis (M+m)

M Ceson roma

Paiion coopa Becna (n=9) Jleto (n=9) Ocenb (n=9)
Bure6cKHuii p-H 14,03+0,221 11,35+0,16 15,87+0,25"
JlyGpoBeHcKHii p-H 13,14+0,33" 10,05+0,18 14,14+0,17"
BeleHKOBHUCKHIT p-H 13,58+0,12* 10,72+0,27 14,62+0,22"
Vimauckuii p-H 13,59+0,11° 9,95+0,65 14,35+0,19"
Iy MHITHHCKAH P-H 14,48+0,28" 11,80:£0,30 14,93+0,24"
CeHHEHCKHUH p-H 14,54+0,17* 10,24+0,15 15,16£0,21°

[pumeuanne — p<0,05 110 CPABHEHHIO C JETHHM [EPHOIOM COOpPa MOJLTIOCKOB
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Tabnuna 4 — Cogeprxkanre MOYEeBHHBI (MMOJIB/1T) B reMonumde Pl. corneus (M+m)

Paiion c6opa Ceson roaa
Becna (n=9) Jleto (n=9) Ocenb (n=9)
Bure6ckuii p-H 6,54+0,06" 8,15+0,08 6,02+0,06"
JlyGpOBEHCKHiT p-H 6,34+0,07" 7,35+0,04 6,34+0,06"
BemeHKOBHYUCKHI P-H 6,41+0,05" 7,62+0,11 6,47+0,08"
Vauckuii p-H 6,32+0,06" 7,43+0,12 6,40+0,11°
Hlymunuackuii p-H 6,25i0,06l 7,724+0,11 6,43ﬂ:0,101
CeHHEHCKHIl p-H 6,45+0,10" 7,94+0,10 6,95+0,06"
Ipumeuarne — 'p<0,05 [0 CPABHEHHUIO C JICTHIUM MIEPHUOLOM c6OPa MOILTIOCKOB
Tabaumna 5 — Comeprkanne MOUeBHUHBI (MMOITB/1T) B remonumde L. stagnalis (M+m)
Paiion coopa Ceson roga
Becna (n=9) Jlero (n=9) Ocenb (n=9)
Bure6cKkuii p-H 5,93+0,17" 7,14+0,11 6,05+0,03"
JlyGpOBEHCKHIT p-H 6,37+0,12° 8,22+0,12 6,55+0,05"
BemeHKOBHYCKHI P-H 6,33+0,07" 8,04+0,19 6,98+0,06"
Vmauckuii p-H 6,15+0,14" 7,4240,13 6,45+0,11°
1 lyMuTHHCKHIT p-H 6,87+0,16 7,86+0,11 6,65+0,18"
CeHHEeHCKHil p-H 6,95+0,16" 8,94+0,13 6,78+0,04"

1
[Mpumeuanue — “p<0,05 1o cpaBHEHHIO C JETHUM IIEPHOJIOM COOPa MOJLITIOCKOB

MoueBrHa — OCHOBHOH NPOAYKT pacmajaa
OeKOB — BBIPaOATHIBAEMBIN MTEUCHBIO M3 aMMHU-
aka. [loBpIlIeHNE KOHIIEHTpPAMM MOYEBWUHBI B
reMonuMQe MPOUCXOAUT B pPE3yibTaTe YBEIH-
YEHUsI aKTUBHOCTH OpPTaHW3Ma, YHCIia TepeaBU-
JKEHUU, KOJIMYECTBA AKTOB JBIXAHUS, BCIUIBITHS
Y TIOTPY>KEHHUS MOJUTFOCKOB.

OTMEUYEHO CHUXEHHUE COJICPKAHUS MOUYCBH-
HBI KaTyIIeK, COOpaHHBIX B OCCHHUH TMEepUON
cOopa, 1Mo CpaBHEHUIO ¢ JIeTHUM, B 1,3 pasa BO
BCEX UCCIIEyeMBIX paiioHaX. Y CTaHOBIEHO, YTO
Yy TPYAOBHUKOB, COOPAaHHBIX B OCEHHUN M BECEH-
HUU TIEPHOJ TOJa, COACPKAHUE MOYEBUHBI CHU-
JKEHO TI0 CPaBHEHHIO C OCOOSIMH, COOpPaHHBIMH
netoM, B 1,3 pa3a B ButeOckom, [JyOpoBeHCKOM,
BemenkopuuckoM, YmauckoM u CeHHEHCKOM
paiionax. IIpu cpaBHEHHH OCEHHETO W BECEHHE-
T0, a TAKXK€ OCCHHETO W JICTHETO MEePHUOI0B cOO-
pa, CTaTUCTUYECKH 3HAYMMBIX OTIUYHH B CO-
JIEp’)KaHUM MOYEBUHBI Y MOJUTFOCKOB HE 3a(uK-
CHPOBAHO.

Konmentparuss MoOYeBHHBI B TemolnMpe
MOJUTIOCKOB TaK)K€ 3aBUCHUT OT palldOHa MHUTa-
Hus. [IpyJOBHKM W KaTyIIKH MUTAOTCS IIpe-
MMYIIECTBEHHO OCa0YHBIM IETPUTOM, KOTOPHIi

37

MPEJICTaBISIeT COOOM MEJIKUE OpraHuYecKHe 4a-
CTHIIBI, COCTOSIINE M3 OCTATKOB Pa3jI0KHBIINX-
Csl KHUBOTHBIX, PACTEHHN BMECTE C COJepIKallu-
MUCS B HUX OaKTEpHsIMH, OCEBIIMMHU HA JTHO BO-
J0€Ma UMW B3BCUHICHHBIMU B TOJIIIC BOIBI. HpI/I
YBEJIMYCHUH B COCTaBe JETpuUTa OCJIKOBOTO
KOMITOHEHTa COJIep)KaHWe MOYEBHHBI BO3pacTa-
€T, IIpHU YBCINYCHUN PACTUTCIBbHOTI'O KOMIIOHCH-
Ta — YPOBCHb MOYCBHUHBI CHUIKACTCA. Coaepma-
HUE OPraHUYeCKOTO [IeTpUTa H3MEHSETCS II0
ce30HaM roja. BecHoil u oceHpio mpeodiagaer
paCTHTeHBHBIfI KOMIIOHEHT, JIETOM — B 6I/IOFeH-
HBIX OCTaTKax Mpeo0JajaeT >KMBOTHBIA KOMIIO-
HEHT, [T03TOMY YPOBEHb MOYEBHUHBI B T€MOJIUM-
(e JIErOYHBIX MOJUIFOCKOB JIETOM BBIIIE, YeM
BECHOI M OCEHBIO.

CopepxaHre MOYEBOW KHCIIOTHI 3aBUCHT OT
Ce30Ha rojia. YCTaHOBJEHO, YTO HauOoJblIee
COJIepIKaHue JIAaHHOTO MMOKAa3aTessl PUKCUPYETCS
B BECCHHHI TIEpUO/I, HANMCHbIIIEE 3HAUCHUE — B
OCEHHHUH TepHuoj cOOpa MOJUIIOCKOB (TaOJIUIIBI
6, 7).
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Tabauma 6 — ComepkaHne MOYEBO# KHCIOTH (MKMOIL/T) B remonmMde Pl. corneus (M+m)

Paiton cbopa — Ceson ro;ia —

Becna (n=9) Jleto (n=9) Ocenb (n=9)
Bure6ckuii p-H 137,99+5,23%2 119,56+3,45 92,14+2,02"
Jly6pOBEHCKHIT p-H 149,28+1,68"7 129,66+4,45 82,46+2,16"
bemenkoBuuckuii p-H 159,18+3,17%2 110,48+4,16 91,52+2,38"
Vmauckuii p-H 139,66+4,55"° 127,92+4,07 96,36+2,36"
1y MATHHCKHIT p-H 157,82+4,52° 132,87+4,32 89,06+2,00"
CeHHEHCKHUH p-H 157,31+425"7 126,26+3,18 83,54+2,24"

IIpumevanue — 1p<0,05 IO CPABHEHUIO C JETHUM TEPHOIOM cOOpa MOJUTIOCKOB; 2p<0,05 10 CPABHEHUIO C OCEH-

HHUM MEpUOIOM cO0pa MOJUTIOCKOB

Tabmuna 7 — ComeprxkaHue MOYEBOHM KHUCIOTH (MKMOJIB/T) B reMonmMe L. stagnalis (M+m)

Paiton cbopa — Ceson rozia —

Becna (n=9) Jleto (n=9) Ocens (n=9)
Bure6CKHii p-H 74,47+1,48%2 45,56+2,33 25,46+0,64"
Jly6pOBeHCKHiT p-H 77,61+1,02%2 54,58+1,74 35,31+0,49"
BeleHKOBUUCKHIA P-H 69,60+1,37*2 45,26+0,57 26,23+0,78"
Vimauckuii p-H 72,58+1,30M° 48,04+2,02 28,75+0,57"
IlyMUIHHCKHIT p-H 74,82+1,34H° 50,12+1,60 30,36+0,76"
CeHHEHCKHI p-H 77,85+1,16™2 55,38+1,46 36,25+0,38’

T 2
[Ipmmeganne — “p<0,05 1O cpaBHEHUIO C JICTHUM MEPHOAOM cOopa MoJuTtockoB; “p<0,05 1mo cpaBHEHHIO C OCCH-

HUM IIEPUOAOM c60pa MOJIIFOCKOB

IIpu cpaBHEHHH JIETHETO W BECEHHETO CE30-
HOB YCTAHOBJICHO MOBBIIICHUE COJAEP>KaHUS MO-
YEBOM KHUCJIOTHl y NPYAOBUKOB B BECEHHHU Iie-
puon cbopa B 1,2 pasza B Buredbeckom, JJyOpo-
BEHCKOM, bemenkosuuckoM, IIlymunuHCKOM U
CennenckoM paiioHax. Ilo cpaBHEHUIO ¢ JETHUM
MEPUOIOM cOOpa, Y MOJUIFOCKOB TOHMKEHO CO-
JIEpKaHUE MOUYEBOU KHUCIIOThl B OCEHHUI NIEpuo
B 1,5 pa3a B Burebckom, [ly6poBenckom, Ily-
MWIMHCKOM 1 CeHHEeHCKOM paiioHax. [lo cpas-
HEHUIO C OCEHHUM IIEPHOJIOM, B BECEHHUH Iie-
pUOA CTaTUCTUYECKU 3HAYUMBIE OTJIIMYHUS B CO-
JIep’)KaHUM MOYEBOW KHCJIOTHI B TeMOJIUMQpE Ka-
TYIIKH pOTOBOM TMONy4eHs! B BureGckomM wu
VYmauckom paiionax B 1,5 pasa, B [lyGposen-
ckoM u Illymununckom — B 1,8 pasa, B bemen-
KOBHUCKOM — B 1,7 pa3za, B CeHHEeHCKOM — B 1,9
paza. ModeBass KHUCJIOTa SIBIISETCS KOHEUYHBIM
MPOIYyKTaM PEaKIUil MpPEeBpalleHUs] MyPUHOBBIX
OCHOBaHHM, CHHTE3UPYEMBIX B OCHOBHOM Ileue-
HbBIO Y BBIBOJIMMBIX MMOYKAMHU. Y POBEHb MOUYEBOM
KHCJIOTBI TOBOPUT O COCTOSIHUH 3JIOPOBBSI HC-
ciaegyeMoro opranusma. CIOBUTH CcoAep:KaHUs
JTAHHOTO TPOIyKTa 0OMEHa B KPOBH KaK B CTO-
pOHY MOBBIIIEHUS, KaK U B CTOPOHY MTOHUYKEHMS,
3aBHUCST OT JIBYX IPOIECCOB: 0Opa30BaHUS KHUC-
JIOTHI B TICYCHU U BPEMEHU BHIBEJICHUS €€, KOTO-
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pble MOTYT H3MEHSTHCS BCIEICTBHE HeOIaro-
NPUATHBIX BO3ACHCTBUHA (PAKTOPOB OKpYXkaro-
el cpensl.

Y npynoBUKOB OTMEYEHBI 3aKOHOMEPHOCTH
CE30HHOTO H3MEHEHHUS COJEpX aHHs MOYEeBOU
KHCJIOTBI, CXO/IHBIE C TaKOBBIMU y Karymiek. [1o
CpPaBHEHHIO C JIETHUM TIepHoAOM cOopa, y mpy-
JIOBHKA OOBIKHOBEHHOTO IIOBBIIIEHO COJIEpKa-
HUE MOYEBOU KUCIIOTHI B BECEHHUM nepuoa B 1,5
pasa BO Bcex McciienyeMbix parionax. [lo cpas-
HEHUIO C JIETHUM TepuojaoM cOopa, y MOJUTIOC-
KOB TNIOHMXEHO COAEPKAHNE MOYEBOW KHCIOTHI
B oceHHMI nepuof B 1,8 pasa B Burebckom paii-
oHe, B 1,6 paza B JlyopoBeHckoM 1 CEeHHEHCKOM
paiionax, B 1,7 paza B bemenkoBuuckoMm, Yrad-
ckoM u lllymmnnHckom paiioHax. B BeceHHmit
MEPHUOJ CTATUCTUUECKH 3HAYMMBIE OTIMYUSA IO-
nydeHsl B ButeOckoM u benreHkoBHUYCKOM paii-
oHax — B 2,8 pasa, lyOpoBeHckoM u CeHHEH-
CKOM paiioHax — B 2,2 pa3a, Ymauckom u Uly-
MWIMHCKOM — B 2,5 paza. [lpu mccnenoBannm
9TOTO TIOKaszaTenss B remonuMde TpyT0BHKA
OOBIKHOBEHHOTO M KaTYILIKH POTOBOM OOHapyKe-
HO BBIPQ)XEHHOE YBEJIMUCHHUE KOHLIEHTPALUU MO-
YEeBOM KHCJIOThI OT OCEHHEI'0 K BECEHHEMY IepH-
oxy coopa.
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Ta6numa 8 — Conepskanne PHK (Mr/r) B rematonankpeace L stagnalis (M+m)

Paiion cOopa MOJUTFOCKOB — Ceson rf’:‘a —
Becna (n=9) Jlero (n=9) Ocens (n=9)
Bure6ckuil p-H 9,07+0,42° 7,06+0,16 5,74+0,24"
Jly6pOBEHCKHIT p-H 10,33+0,36° 8,46+0,27 6,77+0,25"
BemeHKOBHYCKHI P-H 8,83+0,34° 7,82+0,26 6,53+0,48"
Vimauckuii p-H 10,17+0,30° 9,18+0,30 7,28+0,44"
IlymMuTHHCKHiT p-H 9,05+0,41" 6,73+0,23 7,46+0.28"
CeHHEHCKHUH p-H 8,04+0,21% 7,37+0,18 5,89+0,34"

IIpumeuanne — 1p<0,05 IO CPaBHEHHIO C JETHUM TEPHOIOM cOOpa MOJUTIOCKOB; 2p<0,05 10 CPABHEHUIO C OCEH-

HUM TMIEPHOIOM cO0pa MOJUTIOCKOB

Ta6nuna 9 — Cogepskanne PHK (Mr/r) B rematonankpeace Pl. corneus (M+m)

Paiion c6opa MOJUTIOCKOB Ceson rofa

BecHa (n=9) Jlero (n=9) Ocenb (n=9)
Bute6CKHii p-H 10,200,582 7,44+0,35 5,46+0,35"
JlyGpOBEHCKHIT p-H 11,06+0,55° 9,87+0,27 6,12+0,15"
BeleHKOBHYCKHI P-H 9,19+0,25"7 7,47+0,49 6,39+0,45"
Vimauckuii p-H 10,800,352 9,08+0,46 7,020,427
1IyMAIHHCKHIT p-H 10,600,672 9,63+0,39 6,79+0,58"
CeHHeHCKHUI p-H 15,25+0,71% 12,83+0,44 10,06+0,41"

T 2
[Iprmmeganne — “p<0,05 1O cpaBHEHUIO C JIETHUM IEPHOAOM cOopa MoJuttockoB; “p<0,05 1mo cpaBHEHHIO C OCCH-

HUM IIEPUOAOM c60pa MOJLIFOCKOB

VYcranosneHo, uto coaepxanue PHK B rema-
TOMAaHKpeace MPYJOBUKOB 3aBHUCHUT OT CE30HA
rojia, HauOoJpIIee COJCPKAHUE AAHHOIO ITOKa-
3aTenst OTME4YaeTcd B BECEHHUH TepHof,
HavMeHbIllee — B OCEHHUH mepuoj cOopa MoJ-
mockoB (tabmuma 8). Cogepxxanne PHK BecHoi
OKa3aJloch HauboJsiee HU3KUM Yy MPYAOBUKOB U3
CeHHEHCKOTro paioHa.

W3 Tabnuuel 8 BUAHO, YTO, IO CPABHEHHIO C
JIETHUM TEpHOAOM cOOpa, B MOJUIFOCKAX IMOBBI-
meHo coxaepxanue PHK B BecenHuil mepuon B
1,3 paza B Burebckom, Jlyopoerckom u Ily-
MUJIMHCKOM paiioHaX. AHaJOTMYHbIE U3MEHEHHS
3a(UKCUPOBAHBI TIPU CPABHEHUH JIETHETO TEpH-
oma cOopa MOJUTIOCKOB C OCEHHUM. B BeceHHMIt
NEepUO] CTaTUCTUYECKN 3HAUYUMBIE OTIMYHS I10-
ny4eHsl B 1,6 pasza Burebckom u lybpoBeHCKOM
pationax u B 1,4 paza B Ymauckom u CeHHEH-
CKOM pailoHax.

MakcumansHoe conepxanue PHK B remaro-
MaHKpeace Karymek 3apUKCUPOBAHO B BECEH-
HUM epron cOopa, a JETOM U OCEHBIO YCTaHOB-
JIEHO 3aKOHOMEPHOE CHIKEHHME JAHHOTO ITOKa-
3arens (tabmuna 9). [lo cpaBHEHHIO ¢ OCEHHUM
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MEPUOOM, B BECEHHHUH MEPHOJ CTaTHCTHYECKU
3HaYMMbI€ OTJIMYHUS MOJy4eHbl B BureGckom u
Hy6poBenckom paiione B 1,8 pasza, bemenko-
BHUCKOM, Ymauckom, CenHerckom, [lymumna-
CKOM paiioHax B 1,5 paza. Ho ObLiM BbISBIICHBI
ornuunsa. Tak BecenHune ypoBHHM PHK Opum
O/IMHAaKOBBIMH Y JKMBOTHBIX, OTJIOBJIICHHBIX B
Bosoemax Butebckoro n lymununckoro paiio-
HOB, HO y Karymiek u3 CeHHEeHCKOro paiioHa Be-
cenHuii yposeHb PHK nocroBepHo mpeBblian B
1,5 pasa conepxkanne PHK y mommtockoB u3 Bo-
JIOEMOB JIBYX JAPYIMX pailOHOB. AHaJIOTUYHBIN
ad ekt O6bu1 oTMeueH npu aHanmmze PHK netom
Y OCEHBIO.

Bricokoe conepxanne PHK BecHoif moxer
CBUJICTENILCTBOBATh 00 yCHMIIGHHOM OHMOCHHTE3€
OeJka B remaTonaHkpeace 1mocie BbIXOJa U3 T'H-
no6uosa.

Copnepxanne JJHK B TkaHsSX remaTonaHkpea-
ca HUMEJIO NPOTHBOIOJOXKHYIO AWHAMUKY IIO
cpaBHeHUIO ¢ ce30HHOM nuHamukoi PHK. Bec-
HOM OTMeuaeTcsi camMoe HH3KOe COepKaHHe
JHK B renmaronankpeace HmpyAOBHUKOB U KaTy-
ek (tabmumet 10 u 11).
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Ta6muma 10 — Conepxanne JIHK (Mr/rT) B renaromankpeace L. stagnalis (M+m)

Paiton c6opa MOILTIOCKOB Ce3oH rona
Becna (n=9) Jleto (n=9) Ocenb (n=9)
Bure6ckuii p-H 1,74+0,04"7 2,09+0,04 2,49+0,03!
Jly6pPOBEHCKHIT p-H 1,13+0,03"7 1,21+0,02 1,43+0,03"
bemenkoBuuckuit p-u 1,63i0,051’2 1,79+0,03 1,97i0,05l
Vmauckuit p-H 1,40+0,07"* 1,85+0,05 1,93+0,03"
[lymMmunuHcKui p-H 1,96i0,041’2 2,02+0,05 2,44i0,08l
CeHHEHCKHUIA p-H 1,54+0,03"7 1,72+0,04 2,07+0,06"

IIpumevanue — 1p<0,05 10 CPaBHEHUIO C JETHUM TEPHOIOM cOOpa MOJUTIOCKOB; 2p<0,05 10 CPABHEHUIO C OCEH-

HUM TIEPHOIOM cO0pa MOJUTIOCKOB

Tabmuma 11 — Conepxanne JIHK (Mr/r) B renatonankpeace Pl. corneus(M+m)

Paiion cOopa MOITIOCKOB — Ceson ro_zxa —

Becna (n=9) Jleto (n=9) Ocenb (n=9)
Bure6ckuii p-H 1,44+0,117 1,67+0,09 1,83+0,10°
Jly6pOBEHCKHIT p-H 1,64+0,167 1,83+0,09 2,00+0,07"
BelIeHKOBUUCKH I P-H 1,95+0,26° 1,93+0,16 2,39+0,09"
Vmauckuii p-H 2,09+0,26° 2,75+0,05 2,94+0,19"
1y MUTHHCKHIT p-H 1,96+0,17"* 2,01+0,23 2,73+0,29"
CeHHEeHCKHiT p-H 1,54+0,15° 1,73+0,12 1,98+0,15"

T 2
[Iprmmeganne — “p<0,05 1O cpaBHEHUIO C JIETHUM MEPHOAOM cOopa MoJuTtockoB; “p<0,05 1mo cpaBHEHHIO C OCCH-

HUM IIEPUOAOM c60pa MOJIIFOCKOB

JleToM U OCEHBIO TTPOUCXOIUIIO MMOCTEIIEHHOE
yBenmuenune conepxkanus JIHK B rematoman-
Kpeace MOJUIIOCKOB. Takas JUHaAMUKa CBsI3aHA C
yTpaToli HEOOINBIIOr0 KOJUYECTBA KIETOK B
Mpolecce 3UMHEro rumnoounosa. B aTtoM ciyuae
noBelieHue coaepkanus PHK B remaronankpe-
ace BECHOW MOXET SIBIIATHCS MPUCIIOCOOUTENh-
HOW peaknuei Ui moJyiep>KaHus CHHTe3a Oelka
B paMKax OEJIKOBOIO T'OMEOCTa3a OpraHu3Ma
MOJUTIOCKOB. Y CTaHOBIIEHO, YTO JOCTOBEPHOTO
pocta IHK k netHemMy ce30HY HE MPOUCXOAUT B
remaTornafKpeace KaTyIiek.

B tabmumax 12 u 13 npejpcraBieHbl JaHHBIE
0 cojepxaHuM Oelka B remaronaHkKpeace Je-
TOYHBIX MMPECHOBOJIHBIX MOJITIOCKOB.

YcTaHOBNIEHO, YTO HAaHOOJIBIIIEE COJIEpKAHIE
JAHHOTO ToKa3arens (UKCHPYETCsl B OCEHHHMH
MIepPHUO/1, HaNMEHbIIIee — B JISTHHIA Iepro;] coopa
MoIDTIOCKOB (Tabmmma 12). Ilo cpaBHeHuio ¢
JETHUM TepHoJoM cOopa, B TelaTolaHKpeace
MOJITFOCKOB TIOBBIIIIEHO COJIEpKaHUE OOIIero
Oenka B BeceHHUWil mepuon B 1,5 pasa Bure0-
ckoM, JlyopoeHckoM, YmauckoMm u [Iymummn-
CKOM pailoHax. B oceHHMil mepuosl y MOJIIIOC-
KOB TIOBBIIIICHO COJIepXKaHue o0mero Oemka B
1,7 pa3za B Burebckom paiione, B 1,9 paza B
JybpoBeHckoMm paitone, B 1,6 pa3a B bemenko-
BuuCcKOM U CEeHHEHCKOM pailoHax, B 2 pas3a B
[HymunuHCKOM paiioHe.

Tabmuia 12 — Coxepxanue obiero 6enka (Mr/r) B remaronankpeace L. stagnalis (M+m)

Paiton c6opa MOJUTFOCKOB — Ceson r_o;la —
Becna (n=9) Jleto (n=9) Ocens (n=9)
BureGekuii p-H 271+7,6" 186+8,8 323+21,7"
JlyGpOBEHCKHiT p-H 196+4,7%2 120+8,7 228+7,8"
BeleHKOBHYCKHIA P-H 191+5,6™° 150+9,7 235+10,9"
Vmauckuii p-H 184+3 212 131+4,8 169+9,2°
[IymunuHCKU# p-H 164+6,0"* 100+9,3 203+4,3"
CeHHeHCKHIl p-H 203+6,7"° 160+5,7 263+6,5"

[pumeuanue — 'p<0,05 10 CPABHEHHIO C JICTHIM TIEPHOLOM cGOpa MOJITIOCKOB; “p<0,05 10 CPABHEHHMIO C OCCH-

HUM TIEpHOJIOM cOOpa MOJIITIOCKOB
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Tabnuna 13 — Coaepxanue obrero 6enka (Mr/t) B rematonankpeace Pl. corneus (M+m)

Paiion c6opa MOLITIOCKOB — Ceson rozia —
Becna (n=9) Jleto (n=9) Ocenb (nN=9)
Bure6ckuii p-H 189+7,1%7 135+7,3 256+8,2"
JyOpoBeHCKHii p-H 123+5,21° 100+4,1 139+8,6"
BeleHKOBHYUCKHI P-H 172+6,1%° 122+4.9 207+6,3"
Vauckuii p-H 150+7,3% 113438 211+49,7
lymMunuHCKU# p-H 233+9,21° 79+3,3 205+7,5"
CeHHEHCKHIl p-H 180+6,5% 243434 322+12,9"

IIpumeuanne — 1p<0,05 IO CPABHEHUIO C JETHUM TEPHOIOM cOOpa MOJUTIOCKOB; 2p<0,05 10 CPABHEHUIO C OCEH-

HHMM TIEpHOJIOM cOOpa MOJUTIOCKOB

Y 1pynoBHKOB HauOOJbIIEe COJCpKAHUE
Oelka OTMEUEHO OCEHBI0, HANMEHBIIIEE — JIETOM.
AHaJIOTHYHBIC PE3YJIBTAThI MOJYYCHBI U Y Ka-
Tymek u3 Bureockoro u IllymunuHckoro paiio-
HOB.

B renaronankpeace karymek u3 CeHHEHCKO-
ro paiioHa Cce30HHAs TUHAMHUKA COJACPIKaHHS
OenkoB moBTopsia TakoByto misa JIHK, T.e. Obi-
JI0 yBeNHUYEHHUE COoJep)aHus OelKa OT BECHBI K
OCEHHU.

HauGonpiue u3aMeHeHus B COJEpXKaHUH 00-
mero Oelka OTMEYEHBl y KaTYIIKH POTOBOMN
MEXJTy JISTHUM U OCEHHHUM Tiepuojiamu cbopa. B
OCEHHHI TIeproj] cO0pa Y MOJUTIOCKOB MOBBIIIIE-
HO cojiepxkanue obmiero 6enka B 1,9 paza B Bu-
TeOckoM M YmauckoMm paioHax, B 1,4 pasa B
Hybposenckom nu CeHHEHCKOM paiionax, B 1,7
pa3a B bemenkoBuuckom paiione, B 2,6 pa3a B
[TyMuanHCKOM paiioHe.

3aknouenue. K KIIOYeBBIM TOKa3aTeNsIM
a30THOTO OOMEHa OTHOCSIT MOYEBHHY, MOUYEBYIO
KHCIIOTY, TypHHBI. KonmdecTBeHHBIE OTHOIIIE-
HUSl KOHEYHBIX MPOAYKTOB a30THCTOTO OOMEHa
’KHBOTHBIX OTPEJIEIISIOTCS JIOCTYITHOCTHIO BOJIBL.
Conepxanne o0miero Oeyka B IIa3Me SBISETCS
OJIHUM W3 TJIaBHBIX IOKa3aTelled (u3noiioruye-
CKOTO COCTOSIHHS OpraHW3Ma >KHBOTHOTO. Y
mosutrockoB Lymnaea stagnalis kontenTtparms
o0rmrero O6enka B IIa3Me U3MEHSETCSl B HHTEPBa-
ne 7,21-21,40 r/n. biuszkue 3HaYeHHUs COJEpIKa-
Hus obOmiero Oenka 15,7, 7,9 u 9,7 r/n 3aduxcu-
poBaHBl B IUIa3Me MoJjuttockoB Helix pomatia,
Mytilus edulis u Mya arenaria. IIpoxykrt azotu-
CTOr0 OOMEeHa MOYeBasi KMCIOTa OOHapy>KeHa B
mra3me remonumdrr Lymnaea stagnalis, ee co-
JiepkaHue n3Mensiercs ot 2,24 mo 11,50 mr/100
MJI. OTOT TOKa3aTenb SBISIETCA BaKHBIM MpU
BBISBJICHUM HApYIICHUN MOYEUYHOW SKCKpPELUU
[12].

U3meHnenune a3oTcomepkalinX COCAMHEHUN Y
JIETOYHBIX TPECHOBOJHBIX MOJUIIOCKOB HOCHUT
CE30HHBIN XapakTep. YCTaHOBJIEHO, YTO COJEp-
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JKaHHe o0Iero Oeika B reMonuM@e JIerOYHBIX
MIPECHOBOIHBIX MOJITIOCKOB CHH)KEHO JIETOM H
MIOBBIIICHO BECHOM U ocenbro. ComeprkaHue Mo-
YEeBHHBI UMeET 00paTHYIO0 3aKOHOMEPHOCTB: Jie-
TOM €€ coJiep)KaHhe B reMonnMde MOBbIIaeTCs,
a BECHOM U OCEHbIO CHMXKaeTcs. MoueBasi Kuc-
JIOTa B TeMoiIuMde JIeroYHBIX MPECHOBOIHBIX
YIUTOK 3aKOHOMEPHO TOBBIIIACTCS OT OCEHH K
BecHe. JlaHHbIE W3MEHEHUs CBA3aHBI C M3MEHe-
HUEM COCTaBa KOPMOBOW 0a3bl, (M3NYECKOW U
(hM3HUOJIOTUYECKON aKTHBHOCTHIO OPraHU3MOB U
BHEIIHETO BO3JEHCTBHS (DAaKTOPOB OKpYyKaro-
mei cpenbl. YBeNW4eHHe KOHIICHTPAIMH MoYe-
BOM KHUCJIOTBI B TeMOJMM(DE MOXET CBUICTEIIb-
CTBOBaTh 00 aKTUBAIIMH IPOIIECCOB KaTaboImM3Ma
HYKJIETHOBBIX KHCJIOT ¥ HYKJIEOTUIOB, O0YCIIOB-
JICHHBIX BO3JICHCTBHEM HEOJIArONPUATHBIX (hak-
TOPOB BHEIIIHEH CPE/Ibl B BECCHHUI CE30H.

Copnepxanne PHK B remaromankpeace ie-
TOYHBIX TIPECHOBOJHBIX YIWUTOK 3aKOHOMEPHO
CHIDKAeTCsi OT BecHBl K oceHu. ComepxaHue
JHK B TkaHsx remaTtomaHkKpeaca JErOYHBIX
MIPECHOBOJIHBIX YJIUTOK 3aKOHOMEPHO ITOBBIIIA-
ercss oT BecHBI K oceHn. Copaepxanue Oenka B
rermaTronaHkKpeace JIETOYHBIX MOJLITFOCKOB
YMEHBIIAETCS 10 CE30HaM B MOCIIEI0BATEIbHO-
CTH OCEHb > BECHA > JIETO.

C ydeToM MeCTOOOWTAaHHS W CE30HHBIX W3-
MEHEHHUI YCTaHOBJIIEHBI JIOCTOBEPHBIC Pa3IUYHS
B HM3YYaeMBIX OMOXMMHYECKHX ITOKA3aTEISIX B
rernaronaHKpeace MOJUIIOCKOB, OOMTAaIOUX B
BojgoemMe CEHHEHCKOro pailoHa, U MOJUIIOCKOB
n3 BojgoeMoB BureOckoro um IllymunmaCKOTO
paiioHoB. HMccienoBaHusi IByX BHUJIOB MOJLIIOC-
KOB C Pa3JIMYHBIM THIIOM TPAHCIIOPTa KUCIIOPO-
Jla TIOKa3bIBAIOT OJHOTHITHEIA XapakTep U3Me-
HEHUI COAep)aHMs a30TCOMEPKAIINX COETUHE-
HUH C y9€TOM C€30HHOCTH U MECTOOOUTAHWSL.

CrHcok JuTepaTypsbl
1. Ayspman, T.JI. OcHOBEI OHOXHMHH: yueOHOE
nocooue / T.JI. Ayspman, T.I'. ['enepanona,



ISSN 2078-5461 BECHIK TTAJIECKAT A I\[?HP)KAS"HAF A VHIBEPCITOTA.
CEPLIA ITPBIPOJIASHAYUYBIX HABVYK. 2018.Ne2

I''M. Cycnsaok. — Mocksa : HUL[ UHDPA-
M, 2013. -400 c.

2. Bouétard, A. Pyrosequencing-based
transcriptomic resources in the pond snail
Lymnaea stagnalis, with a focus on genes
involved in molecular response to diquat-
induced stress/ A. Bouétard [and etc.] //
Ecotoxicology. — 2012, — Vol. 21 Ne8. — P.
2222-2234.

3.Coutellec, M.A. Population genetics of
Lymnaea stagnalis experimentally exposed to
cocktails of pesticides / M.A. Coutellec, A.L.
Besnard, T. Caquet // Ecotoxicology. — 2013.
—Vol. 22 Ne5. — P. 879-888.

4. buoxumusi QuiOreHe3a W OHTOTeHe3a: y4el-
Hoe mocooue / A.A. YupkuH [u ap.]; mox
obmr. Pen A.A. Uupkuna. — Munck: HoBoe
3Hanne, Mocksa: MH®PA-M, 2012. — 288 c.

5. I'emoryioOMHBI ¥ TEMOIIMAHWHBI OECIO3BO-
HOYHBIX (EI/IOXI/IMI/ILICCKI/IG agarnrTaigum K
ycnoBusim cpensl) / WM.O. AnskpuHCcKas. —
M.: Hayka, 1979. - 153 c.

6. Craganyenko, A.Il. CpaBHuTenpHas xapak-
TEePUCTHKAa OEITKOBOTO CHEKTpa TreMOIUMQBI
HEKOTOPBIX BHIOB rpymmbl Lymnaea lamarck
(Gastropoda) / A.Il. Cragumuenko // Bect-
HUK 300Ji0ruu — 1974, — Ne5, — C. 33-37.

7. Cranuuuenko, A.Il. BnusHue tpemaTonHoi
HMHBAa3WM HAa COJACPKAHMUEC IrEMOIIMaHWHA B I'c-
Mosumde pyJI0BUKA (Gastropoda
:Pulmonata:Lymnaeidae) / A.I1. CraguudeH-
ko [u np.] / Tapasutomnorus. — 1999. — T. 33,
Ne 2. —C. 125-128.

8. Hpomamko, C.E. buotectmpoBanue — co-
CTaBHOM 3JIEMEHT OICHKH COCTOSIHUS OKpY-
Karolei cpefpl: yaeOHO-MeTOJUUECcKoe To-
cooue / C.E. JIpomamiko, C.H. Illeuosa. —
Mumnck : UITHK, 2012 — 82 c.

. Unpkun, A.A. Jlunuauenii oomen / A.A. Ynp-
kuH, D.A. Jonenko, I'.1. FOnaTos. — MockBa
: MenunuHckas nutepatypa, 2003. — 122 c.

10. Lowry, O.H. Protein measurement with
Folin phenol reagent / O.H. Lowry // Journal
Biological Chemistry. — 1951. — Vol. 193, Ne
1. —P. 265-275.

11. Blober, G. Distribution of radioactivity between
the acid-soluble pool and pools of RNA in the
nuclear, non sedimentable and ribosome
fractions of rat liver after a single injection of
labeled orotic acid / G. Blober, V.R. Potter //
Biochem. Biophys. Acta — 1968. — Vol. 166. —
P. 48-54.

12. Kypammuna, H.I'. Buoxumuueckue ocoOeH-
HoctH  tmmasMbl  ractpomox  (Mollusca:
Gastropoda) B yclOBHUSIX pPa3IMYHBIX YPOB-

©

42

gemotsianini

HEU TEXHOINEHHOM HArpy3Kud Ha TEppUTOpPUU
Bamkoprocrana / H. I'. Kypammuna [u np. |
I/l Matepuainsr 111 MexayHapoIHO#l Hay4dHOI
koH(pepenun «buopazHooOpazue © PoIb
300II€HO30B B MPUPOAHBIX M aHTPOIIOTCHHBIX
skocuctemax». — I., 2005. — C. 46-47.

References

. Aujerman T.L., Generalova T.G., Susljanok

G.M. Osnovy biohimii: Uchebnoe posobie
[Fundamentals of Biochemistry: Textbook].
Moskva, NIC INFRA-M, 2013. 400 p. (In
Russian)

Bouétard ~A.  Pyrosequencing-based

transcriptomic resources in the pond snail

Lymnaea stagnalis, with a focus on genes
involved in molecular response to diquat-
induced stress. Ecotoxicology, 2012, Vol. 21,
no. 8, pp. 2222-2234

Coutellec  M.A. Population genetics of
Lymnaea stagnalis experimentally exposed to
cocktails of pesticides. Ecotoxicology, 2013,
Vol. 22, no. 5, pp. 879-888

. Chirkin A.A. et al. Biohimiya filogeneza i

ontogeneza: uchebnoe posobie [Biochemistry
of phylogenesis and ontogeny: teaching
materials]. Eds. Chirkin A.A. Minsk, Novoe
znanie, Moskva, INFRA-M, 2012, 288 p. (In
Russian)

Aliakrinskaya 1.0.  Gemoglobini i
bespozvonochnikh
(Biokhemicheskiye adaptatsii k usloviyam
sredi) [Hemoglobines and Hemocianines of
Invertebrates (Biochemical Adaptations to
Environment)]. Moskva, Nauka, 1979, 153 p.
(In Russian)

Stadnichenko A.P. Sravnitel'naya
harakteristika belkovogo spektra gemolimfy
nekotoryh vidov gruppy Lymnaea lamarck
(Gastropoda) [Comparative characteristics of
the protein spectrum of the hemolymph of
some species of the group Lymnaea lamarck
(Gastropoda)]. Vestnik zoologii [Vestnik of
zoology], 1974, no. 5, pp. 33-37 (In Russian)

Stadnichenko  A.P., Ilvanenko L.D.,

Vitkovskaya O.V., Kalinina N.N. Vliyanie

trematodnoj  invazii na  soderzhanie
gemocianina v gemolimfe  prudovika
(Gastropoda  :Pulmonata:  Lymnaeidae)

[Influence of trematode invasion on the
content of hemocyanin in the pond gel
hemolymph  (Gastropoda: Pulmonata:
Lymnaeidae)]. Parazitologiya [Parasitology],
1999, Vol. 33, no. 2, pp. 125-128 (In
Russian)



ISSN 2078-5461 BECHIK TTAJIECKAT A IE3$IP)KAS"HAF A VHIBEPCITOTA.
CEPLIA ITPBIPOJIASHAYUYBIX HABYK. 2018.Ne2

8.

Dromashko  S.E.,  Shevcova  S.N.
Biotestirovanie — sostavnoj element ocenki
sostoyaniya okruzhayushchej sredy:

uchebno-metodicheskoe posobie [Biotesting
is an integral element of assessing the state of
the environment: teaching aid]. Minsk,
IPNK, 2012, 82 p.

Chirkin A.A., Docenko E.A., Yupatov G.I.
Lipidnyj obmen [Lipidnyi obmen]. Moskva,
Medicinskaya literatura, 2003, 122 p.

10. Lowry O.N. Protein measurement with Folin

phenol reagent.  Journal Biological
Chemistry, 1951, Vol. 193, no. 1, pp. 265-
275

11. Blober G. Distribution of radioactivity

between the acid-soluble pool and pools of
RNA in the nuclear, non sedimentable and
ribosome fractions of rat liver after a single
injection of labeled orotic acid. Biochem.
Biophys. Acta, 1968, Vol. 166, pp. 48-54

43

Kuramshina, N.G., Kuramshin, E.M.,
Abroshchenko, V.V, Kirajd R.I.
Biohimicheskie osobennosti plazmy
gastropod  (Mollusca:  Gastropoda) v

usloviyah razlichnyh urovnej tekhnogennoj
nagruzki  na territorii  Bashkortostana
[Biochemical features of gastropod plasma
(Mollusca: Gastropoda) under different
levels of anthropogenic stress in the territory
of Bashkortostan]. Materialy i
Mezhdunarodnoj ~ nauchnoj  konferencii
«Bioraznoobrazie i rol' zoocenozov v
prirodnyh i antropogennyh ehkosistemahy
[Materials of the 3rd International Scientific
Conference "Biodiversity and the role of
zoocenoses in natural and anthropogenic
ecosystems™]. Dnipropetrovsk, 2005, pp. 46-
47 (In Russian)

Received 12 October 2018





