HAYUYHbIE BEAJOMOCTU Cepusa EcTtecTtBeHHble Hayku. 2010. Ne 21 (92). Bbinyck 13 73

YAK 591.111.7:.594.382.4

MOP®O®YHKUNOHA/IbHBIE OCOBEHHOCTV ®OPMEHHbIX 3/IEMEHTOB
FEMOMIMM® bl BUHOTPALHOW YIUTKW LW 1 K POMATIA)

Moka3aHbl 0CO6EHHOCTU (DOPMEHHbIX 3/1EMEHTOB FeMO/IMMEbl BUHO-

A A. NMpUCHbIR, rpagHoit ynutkn (Helix pomatia). geHTUhMumposaHo gga TMna reMouy-
T.A. NMuranesa, ToB: TMn | 1 Tin Il. Chepryeckmne remoumTbl TMNa | CNOCoGHbI K pacnsia-

CTbIBAHWIO 1 (hOPMMPOBaHWIO MHOTOUMC/IEHHbIX MCEBAOMOAUIA, UTO MO3BO-
C. B. Kynbko (hopmp AOTION

N51eT aKTMBHO y4acTBOBaTb B (daroUMTapHbIX peakuusix. 'emoumTbl TMna
Il - oBa/bHbIe KETKW YCTONYMBOM hOpMbI, peaKo (hopMUPYHOLLIME NCEBAO-

Benropopacknii <

FOCYAapPCTBEHHbIN MoAun, CrnocobHbl aAre3npoBaTh Ha CBOE MOBEPXHOCTU Yy>KEPOLHble 00b-
yHMBEPCUTET €KTbl. BEIF!BJ'IeHbI nHanBnayasbHble NSMEHEHNA B COCTaBe K/IETOYHbIX MO-
Poccua,308015, r. benropog, nynaunm n jnHaMmnKe Kosindectea reMoLmToB.

yn. Mobeapbl, 85
KntoueBble crioBa: remonmmdia, remouunTbl, MnceBgonognu, taroym-

E-mail: Prisny@bsu.edu.ru
TapHasA aKTUBHOCTD.

BBegeHune

Begyuwada posib B 3aWUTHbLIX PeakuMsax MOJIIIOCKOB MPUHAANEXUT KJIeTKamMm remMo-
nnMMmdbl. N3BECTHO, YTO CYLLECTBYIOT pas/iIMyHble MOPMOTUNBLI KAETOK reMonmM@bl, KOTO-
pbie o6nagalT onpefeneHHONW CTeNeHb MOABUXKHOCTU MO OCOOGBLIM MYTAM LUPKYAALUN U
y4yacTBYIOT B MHKAMNCYNALUN YYy>XKePOAHbIX 0O6bEKTOB.

OO6bIYHO MOHATUE KUMMYHUTET» MCMOMb3YeTCsA AN ONUCAHUS 3alUTHbIX peakuuii
MeKONMUTalWmMx U 0cobeHHO 4venoseka. MefUMUMHCKOe TOJIKOBaHWE MMMYHONOTINYECKUX
acrneKkToB MPUBESI0O K MacCOBOMY OCO3HAHUIO UX CBA3U C IeYHEHNEM U NPOPUNAKTUKON KOH-
KpeTHbIX 3aboneBaHnin. O4HaKO MMMYHO/NOIMA KakK HayKa npousa cBoe cTaHOB/ieHWe 6na-
rogapa otkpblTuaAM .. MedyHUKOBa, TpyAbl KOTOPOro NMPMBeSIN K BO3SHUKHOBEHUIO Cpas-
HUTENbHOW MMMYHONOTUN.

B nocnegHwne pgecAtTuneTnsa BO3HWUKJ/A NOTPEBGHOCTb B MOHUMAaHUW 3BONIOLMOHHBIX
acnekTOB CTaHOB/IEHUA 3alUTHbIX peakunii. MoaToMy BaXHO NosiydaTb CBeJeHUSA 0 Xxapak-
Tepe 3alUTHbIX peakLnii pa3HO06pPa3HbIX XXMBOTHBbIX.

Monnckn npeactaBnaT cob60M 0AUH U3 caMblX YA0OHbBIX 06BbEKTOB ANA TaKUX UC-
cnefoBaHuli. B pe3ynbTaTe, BbISIBIeHWE CXOAHbIX 3aKOHOMEPHOCTEN 3allUTHbIX peakuunii
NO3BOMSAKT CTaBUTb BOMPOC O KOHBEPreHTHOCTM CTpaTernin 3awuTbl Yy 6€CMN03BOHOYHbLIX U
MO3BOHOYHbIX XXUBOTHbIX.

Llenbo npeacTtaBNeHHOro mccnefoBaHMsa 6b1/10 M3yvyeHMe MOPHOPYHKLMOHANbHbIX
0cob6eHHOCTE (DOPMEHHbIX 31IEMEHTOB FreMoNUM@bl BUHOrpagHoh ynntkn (Helix pomatia).

O6beKTbl U MeTobl UcCcriegoBaHUsA

B ocHoOBY paboTbl NO/IOXKEHbI pe3ynbTaTbl UCCNefoBaHUM remonnmdbl BUHOrpagHo’
ynuTtku (H. pomatia). Monntwckn H. pomatia 6binn cobpaHbl Ha Tepputopun ropoga ben-
ropofa, B noime pekmn Besenka. CobpaHHble 0cO6U cogeprKanncb B CTEKASAHHbIX eMKOCTAX
co cnoem nouysbl Ha aHe (5-6 cMm), AnA nNnoAfep>XaHUA BIAXKHOCTU B eMKOCTAX Haxo4UUCH
Yawku MeTpu ¢ Bogoi. Mepruoanyeckn eMKOCTU OMNPbICKMBANWM BOLOW NPV MOMOLLU MYyNb-
Bepmnsatopa. KopmneHue ocyu,ecTBNsAAM oAUH pa3 B CyTKuW. lNMepen Mcnosnb3oBaHMEM B 3KC-
nepumMeHTe MOJIIIOCKA NMPeaBapUTEe/IbHO AW anu NULK.

Femonnm@y fo6biBann Yyepes oTBepPCTUE, NpoLenaHHOe BO BTOPOM 3aBUTKe OT BXoja
B pakoBWHY. Mocne HagaBNMBaHWUA Ha Teslo YINTKN Yepe3 BXOLHOe OTBEPCTUE U3 NpOAesiaH-
HOro OTBEPCTUSA BbICTynaeT 6prowmHa. N3 npokona, cagenaHHOro Urnow, remonumagy otém-
pann ¢ NOMOLWbID MUKPONUMETKM M NOMewanm Ha 2 MWUH B NNAacTUKOBYK 4vawky leTpu
(anameTp 3 CM) ANA OCaXAEHUSA OCKOJIKOB PaKOBUHbI U CNM3K. 3aTeM CTeK/1I0 pacrnonaranmu
Ha CTO/IMKe MHBepTMpoBaHHOro mmkpockona (Nikon C1).
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ONns oueHKN AMHaAMUKN U3MEHEHUS KONMYecTBa LNPKYINPYHLNX FTeMOLUTOB B re-
MoOnuMde MOMMIOCKOB 6bifla MCMOMNbL30BaHa MeToAunKa, npeanoxeHHasa K. Kycto u T. Mo-
wuHo [1]. KonnyecTtBo aAre3avpoBaHHbIX U HeaAare3MpoBaHHbIX FeMOLNTOB B 1 MK remo-
AMM@bl NOACYNTLIBANN OL4HOBPEMEHHO A1 KaXXA0W Npo6bl.

Ons cBeToonTMYecKUx mMccnefoBaHui 6bin ncnonb3oBaH Mmukpockon Nikon Cl. U3-
MepeHnss 06bEKTOB NMPOBOAUAN TPAAULMOHHbLIM CMOCO60M C MCMOMb30BAaHUEM O06BHEKTMBOB
?25,?240 n ?60. ®oTopaboTbl 6bINN BbIMOMHEHbLI HAa oNTU4Yeckol cucteme Nicon. Ansg Kom-
NblOTEPHON 06paboTKM MaTepumana Mcnofib3oBanu cnegywuine nporpammbl: Word 2003,
Excel 2003.

Pe3ynbTaTbl U UX 06Cy>XXaeHUe

FeMoOUNTbI MOIIIOCKOB OYEHb pa3Hoo6pasHbl, NX KOMYECTBO U MOANGDUKALNN MO-
ryT CyU,eCTBEHHO MEHSATbLCS B 3aBMCUMOCTM OT YC/IOBUIM OKpYyXarLwen cpeabl U prU3nonoru-
YecKOoro cratyca >XMBOTHOro. HecmoTpa Ha nocTtynaTesbHOe pa3BUTUeE UCCeA0BaHNN remMo-
LWTOB MOJI/IIOCKOB, K HacTOALWEMY BPEMEHU He CAO0XMWAOCbL Kakoih-nnéo OoAHOPOAHOWN W
YLOBETBOPUTENIbHOW CUCTEMbI Knaccugpukaumm (GOpMeHHbIX 3/IEMEHTOB remonumMmgsbl. Ta-
Kasi cuTyauus BO3HWUKJ/A M3-3a HEKOTOPbIX MPOTMBOPEYMIA MpU ONpeaesieHUN KpuTepues
Knaccuumkaunm. Kputepum mMoryTt 6biTb MOPGONOTUYECKNE NN (PYHKLNOHAMbHbIE.

C pYyHKUMOHaNbHOW TOYKU 3pEeHUSA pasnunuyarT CTBOJIOBblIE KAETKU, (haroumTupyto-
e KNeTkn, reMocTaTUUYecK aKTUBHbIE KNEeTKU N Tpodurnyeckme KneTkn [2].

Mpn ncnonb3oBaHUU MOPKQOSIOTUYECKUX KPUTEPUEB BbIAENAOT ABa TUNa KNETOK:
Kpyrnble n obpasywoume ncesgonogmn [3].

Mpepnaraemble HaMU KpUTepUU Knaccuukauum reMmoumnToB npegnosaraim Mop-
thonornyeckne N PyHKUNOHaNbHble XapaKTEPUCTUKN. Bbl/10 BbISABMEHO ABa OCHOBHbIX TMNa
K/MeToK: remouyunTbl Tna | n remounTbl TUNA Il.

MemounTbl TUna | npeacTaBAsAOT co60M MONyNAuUID NOAMMOPMHBLIX KNeTOK. OHK
MOTYT 6bITb CDEPUYECKMMU UIN OBaIbHBIMU N CNOCO6HBLI K DOPMUPOBAHUIO MHOTOUYUCIIEH-
HbIX ncesgonoanin. NMcesgonoanm 06bIMHO UMEKT POPMY ANMHHbBIX UIONOANI, Yalle Bce-
ro paBHOMEPHO pacrnpegesnieHHbIX N0 NepuUdepnn KNeTKu.

B HaTMBHOM npenapaTe remounTbl TUNa | 3a Bpema HabnwaeHNA pacnnacTbiBaloTCA
Ha cybcTpaTte, U3MeHASa (OpPMYy U MepemMel,asicb OTHOCUTE/IbHO MepBOHa4YalbHOrNo MecTa
NpUKpensieHNsa. Ha oKpaleHHbIX Ma3KaxXx XOpoLW o Bblpa>eHO 3KCLEHTPUYHO PacrnosioXeH-
HOe A4p0, OBasibHOe MAU uMetoliee PopMy Nouku. MNMpu oKpacke BbisiB/IEHA YYBCTBUTENb-
HOCTb fApa K KWCNbIM KpacuTensim, BCNeAcTBMe 4Yero HabnwpaeTcd MHTEHCMBHOE pPO30BOe
oKpawwunsBaHue. Lntonnasma KneTok okpawmpaeTcsa csiabo, 06bIYHO COAEPXUT HECKONbKO
6a30(UNbHBLIX rpaHyn. CnocobHOCTb reMouUNTOB TUNa | K pacniacTbiBaHUIO Ha cybcTpaTte u
aaresnun K gpyrum KsjeTkKam noATBep>XAaeT MX OCHOBHYIO POJib B Mpoueccax MHKancynsaumm
Yy>XXepoLLHbIX 06BbEKTOB.

Mcesgonoanm KAeToK Tuna | cogepXkart crneunasibHble NMogAepXXUBawLW e CTPYKTY-
pbl, KOTOpble 0OHapyXXMBaKTCA B KNeTKax NpeAcTaBuTennen M Apyrnx BULOB BGPHOXOHOTUX
MOJI/TIOCKOB.

Cnepyet OTMETUTb, YTO FemMouUUTbLl Tuna | AeEMOHCTPUPYIOT TEHAEHUUIO opMuUpo-
BaTb CKOMMeHUA 1 gaxke arperatbl U3 10-12 KNeToK, 4TO MOXXHO paccMmaTpuBaTb Kak y4yactue
B pereHepaTUBHbIX M MMMYHHbIX peakuusx, a TakXXe KaK peanun3alnio remocratuyeckolm
hyHKUMN.

Femountbl Tna Il - BTOpas KaTeropmsa KNetok remonumdpbl H. pomatia. OHM Xxa-
pPaKTEPU3YHTCHA BbICOKUM SiAEPHO-LUTONNa3MaTUUYECKUM COOTHOLIEHUEM W OFPaHUYEeHHOM
cnocobHocTblo hopmupoBaTb ncesgonoann. KneTkm 3Toli KaTeropuu MMerT yCTOMUYUBYIO
hbopmMy 1 OUeHb peaKo hopMUPYIOT KOPOTKME nobonogun.

FemounTbl TMNa Il MMeOT NpeuMyLLecTBEHHO OBallbHY (OpPMY, Yy HEKOTOPbIX Bbl-
ABNeHO o6pa3oBaHMe KOPOTKUX MceBAONOAMA. Aapa OKpawMBakTCA KUCAbIMU KpacuTens-
MU N OKPY>XEeHbl TOHKUM C/10€éM FOMOTFeHHOW LMTOoNAasmbl, cogepikalieil MHOFoOYUCAEeHHbIe
6a30(hnNbHO OKpaweHHble rpaHynbl. KneTtku Tnna Il megneHHoO 3akpennsaTcs Ha cybeTpa-
Te U B Te4eHMe BpeMeHU HabnogeHNA NpakTUYecKn He MEHAIOT CBOKO (hOpMY.
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MpeanoXXeHHass MHOTMMUK aBTopamMu auddepeHumnaymsa KNeTokK remonmm@sbl Ha aBe
KaTeropmn: rpaHysounTbl U TMaMHOLMUTbI BMOJIHE COOTBETCTBYET MPEA/IOXKEHHON Knaccu-
hukaumum y H. pomatia. B atom cnydae remounTbl TMna | mopdonornyeckm MakcMmanbHO
COOTBETCTBYIOT rpaHynoumTtam, a remoumntbl Tmna Il - rmannHoymTam, onucaHHblM y Cheng
nYoshino [4, 5].

KonuuecTBo remouunToB 06enx KaTeropuii 3aBUCUT OT pa3NUYHbIX (paKTopoB. B uva-
CTHOCTU, YNCNO K/ETOK OT/INYaeTCsa B Npobax remonvM@bl, B3ATON M3 pPa3/INYHbIX YacTen
Tena: npoba, Nnony4yeHHas U3 HOrW, COAEPXUT B [Ba pa3a MeHblle remMoumToB, YeM Npoba,
nonyyeHHasa n3 cepgua. Kpome Toro, Ha KosinyecTBe reMoLMUTOB OTPaxXaeTcs N BO3PACT XWU-
BOTHOrO: YeM cTaplle opraHmsm, TeM 60NblUee YMCAO0 KeTOK reMonuMdbl COAEPXKUTCA B
ero BHyTpeHHel cpefe. C BO3pacTOM MOJIIIOCKU MOABEPralTCcsa BAUAHUIO BGONbLUEro KONu-
yecTBa aHTUIEHOB, YTO Bbl3blBaeT BO3pacTaHue vmcna PYHKLUNOHaNIbHO aKTUBHbIX K/1ETOK.
Ecnu paccmaTpuBaTb COOTHOLWEHWe remoumnToB Tuna | n remouymtos Tuna Il B remonnmde
H. pomatia, To BUAHO, 4TO OHO cocTaBndet 90 % tuna |l v 10 % Tnna Il.

FemouunTbl H. pomatia coxpaHAT XXWU3HECNOCOOHOCTbL BO BNaXXHOW KamMepe B Teuye-
Hue 2-4 4yacoB, B 3aBUCUMOCTWN OT 06beMa NPobbl U PU3NONOTMYECKOTO COCTOAHUA MOJIJIIO-
CcKa. B gpanbHenwem nponcxoanT rmbesb KeToK reMonnmnbi.

Mpu MHKY6UPOBAHNW BO BNaXXKHOW KaMepe cpefn reMOLMTOB npeobnajatoT KpyMnHbIe
KNeTKU ¢ agpaMmun, naeHTNnUMpoBaHHbie HaMU KaK KaeTKu Tuna |I. Mopdonormyeckm no-
X0XWMe KNeTKN 6blIn onucaHbl paHee B cOCTaBe Kancys BOKPYr AereHepupyoLWwmnx cnopoumcTt
M TpaHcnaaHTaToB TKaHel [6]. Bbicka3zaHO npeAnofsioXeHue, 4TO TakuMe remouuTbl 6osiee
YCTOWYMBblI K NAaTO/IOTNYECKUM U3MEHEHUAM, MPOUCXOAALULMM B OpraHM3Me 3apaxXeHHoro
Monatocka [7]. OHM XXe 0Ka3biBalOTCHA Hanbosiee XXM3HECNOCOOHbIMU NPV MHKY6UpoOBaHNK, B
YCNIOBUAX HAKOM/EHUA NPOAYKTOB o6bMeHa Bew,ecTB. MOXHO NpeAnonoXUTb, YTO KPYNHble
rpaHynounTbl ABASAKTCA CNeunariM3npoBaHHOW rpynnoii remoLuToB, y4acTBYKLWNX B NPO-
ueccax MHKancynauuu.

Mpn n3ydyeHMN remoumnToB in vitro HaMuU OTMeYeHa LWMpPoKasa BapumabenbHOCTb He
TO/IbKO pPa3mMepoB, HO U (POPMbl K1ETOK: Ha NPOTAXEHUN HECKOJIbKMUX YacOoB OHU MOTYT Me-
HATb hopMy, pa3mMep M KOMMYECTBO MceBAONOAMM. OTO MOATBEpPXXAaeT MPUHAAEXHOCTb
ONUCaHHbIX paHee MOP(OTMNOB reMOLUTOB K O4HOMY KNeTOYHOMY TUNY, XOTA N BecbMa Mno-
NNMOpgHOMY.

JonoNHUTeNbHO 6bIN BbINOMIHEH aHaNN3 KOPPenAaLnm Mexay pasmepaMmm MonacKa n
COOTHOLWEeHMEM remouunToB Tuna | 1 remounToB Tuna Il B uMpKynsaunuun. YCTaHOBEHO HaNu-
yne LOCTOBEPHON OTpPULATENIbHOW KOPPEeNnsauun mexay asTuMmM napamerpaMmum. Y MenKux 0co-
6en knetok Tuna | meHblwe, a knetok Tuna Il 6onble, yem y 60s1ee KPYMHbIX MOJIJTHOCKOB.

Onsa unccnepoBaHmsa garounTapHoOM aKTMBHOCTM FEMOLMTOB in vitro ucnosb3oBanu
KYNnbTypy KNeTok Saccharomyces cerevisiae. Bugeocbemka HaTUBHOIO npenapara B Te4HeHUe
20 MMHYT NokKasasa, 4To 3a 3TOT Nepuof 0kosao 80 % APOXIKEeBbIX KNeTOK 6bIs10 haroumntm-
poBaHO. Hanbonee akTUBHO B npouecce aroumtosa ydyacTsoBanun kaeTku tuna |, B To Bpe-
MSA Kak remouunTbl Tuna Il 60nblwen yacTblo yyacTBOBanM B Mpoueccax ajgre3anun Kaetok
Saccharomyces cerevisiae Ha cBoeil MOBepPXHOCTU. B pesynbTate 6blN 06pa3oBaHbl arpera-
Tbl KAeTOK Tuna Il n ApoX>KeBblX KMNEeTOK, YTO CYL,eCTBEHHO OrpaHM4ynBano NoABUXKHOCTb
OPOXOKEN.

3aknryeHue

Pe3ynbTaTbl uccnefoBaHUs NOATBEPXAAOT TOUKY 3PEHUSA, UTO 3/IeMeHTaMM 3alnT-
HbIX peakLin GPOXOHOTUX MOJIOCKOB SAIBMASIOTCA LUPKYNNPYHOLWME KNETKN reMonuMdsbl -
reMouunTbl. 3TO NOATBepXAaeTcs KakK M3MEHEeHMEM KIEeTOYHOr0 cocTaBa remosimM@sbl, Tak n
N3MeHeHMEM (YHKLMOHaNbHOW aKTMBHOCTM TFEMOLMTOB MNpPU BO3LEACTBUU UYXeEpPOLHbIX
06BbEKTOB, B HaCTHOCTU, KNeToK Saccharomyces cerevisiae.

JeTtanbHoe n3yyeHnMe KNeTOYHOro MMMYHUTETa MOJI/IIOCKOB MO-MpPeXHeMy AaeT He-
OAHO3HauHble pe3ynbTaTbl. K HacToswemMy BpeMeHU CYLLeCTBYIOT AaHHble O CyL,eCTBOBaAHUM
KMeTOYHbIX peakunin, X y4acTumn B NoJaBfeHUN Pa3BUTUSA Mapas3nToB, 04HAKO CBeLeHUs 0
XapakTepe U AUHaAMUMKe 3TUX NPOLEeCcCOB pa3HOPEUUBHI.
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MORPHOPHYSIOLOGY FEATURES OF HEMOLIMPH ELEMENTS
OF THE GRAPE SNAIL (HELIXPOMATIA)

Morphological characters of haemocytes and seasonal changes in se-
lected blood indices were studied in Helix pomatia. Two types of haemo-

A.A. Prisny, cytes were identified: type | and type 1. Spherical type | haemocytes are
T.A cells capable of spreading on the substratum and forming numerous pseu-
S V. Kulko dopodia which allows to take an active part in cytophagous reactions. Type

Il haemocytes are oval cells of stable shape, rarely forming pseudopodia.
They are able to adhere on their surface allogenic objects. A wide individual
variation and significant changes were found, involving the number of
haemocytes and haematological indices.
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