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HccrenoBaHo BiMsTHWE MO3BI MIPEOIIOCEBHOTO Y-OOMydeHUs KIyOHei#l Ha aHaTOMO-MOpdoiIormyecKoe
CTpOEHNE, YPOXKANHOCTD 1 IETyCTAallMOHHbBIE CBOIicTBa KapTodeis copta “Meteop”. B kapToderre, Bripa-
IIEHHOM 13 061y4eHHBIX go3amu 500—600 I'p kiyOHeit, o6HapyXeHbl MOpdOI0TUYECKEe HAPYIICHUS —
KJIIOBOOOpa3HbIe, CepALEeBUIHbIE KIIYOHU KPYIMTHOI (hpaKIvu, MeJaKue KI1yOHU B popmMe SMOPUOHOB, XOTSI
BO BpeMsI BETeTallMOHHOTO Pa3BUTHsI He ObLTM OTMEUEHBI BHEIITHE aHATOMO-MOPGhOJIOTHYECKIUE PA3TNUMS
crebJieit M TUCTheB pacTeHU KapTodeisi BHE 3aBUCUMOCTH OT JI03bI IIPEATNIOCEBHOTO OOJTyUYeHUST KITyOHEI.
O6nyuenne gozamu 200—300 I'p ceMeHHBIX KIIyOHEH IIPUBOOUT K HAUOOJBIIEH YPOKAMHOCTA M PEeHTa-
0eJIBHOCTH, a TAKXKe HAWTYy4YIIMM JIeTYCTallMOHHBIM Ka4yeCTBaM BhIpAILIeHHOTO KapTodeJist. DKCIIePUMEHTHI 110
N3YYSHUIO TOKCUIHOCTH 00mydeHHBIX go3amu 100—1500 xI'p xnyOHeit kapTodesis 1 coka, BBIISISIEMOIO B
npouecce ux paguoiusa nozamu 1200—5000 xI'p, mokasaju Ha OTCYTCTBHME HEraTUBHOT'O BJIMSIHUS Ha Op-
TraHW3M YIOTPEOJIABIINX UX KUBOTHBIX. [Ipy 3TOM y TTOTOMBITHBIX XKMBOTHBIX He HAOJIOaeTCsl yTHETCHUE
bU3M0I0rMYECKHX TTPOLIECCOB MUIIEBAPEHUS, BbIIEJICHUSI 1 OOMEHa BEIlIECTB, a TAKXKE YPOBEHb INIFOKO3bI
B MX KPOBU OCTaeTCs B IpeneaxX (pU3noIoTuiecKnx pedepeHTHBIX 3HaUeHN . DKCIIepUMEHTATbHO yCTa-
HOBJIEHHbIE HAUOOJIbIIME JO3bI Y-001y4eHus1 KapTodens U 103bl BBEAEHUSI BOTHON AUCIIEPCUU O0TyYeH-
HOTO MPOIYKTa B OPTaHM3M MBIl (rpaMM BelllecTBa Ha 1 KT XKMBOM MacChl )KUBOTHOTO), HE BHI3BABIIINE
KJIMHUYECKUX MPpOosiBIeHUI, cocTaBstiid 10 r/Kr obiydeHHoro qo30ii 1500 kI'p ropoiiika Kiy6Hei KapTo-
dens unu 20 r/Kr MopoIka BeICYIIIEHHOTO COKa, BhIIEJISIBIIErOCs B X0/1e 00IyuyeHus KiIyOHel KapTodes
no3oit 2000 kIp.

Karouesvie crosa: kaprodess, mpennoceBHOe Y-00IydeHue, OJONBITHBIE XKUBOTHEIE, ypoxkail KapToders,
aHaTOMO-MOPGhOJIOTUYECKOE CTPOCHUE U AETYCTAllMOHHbBIE CBOMCTBA, TOKCUYHOCTD
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BBEIAEHME

Kaptodenp gaBisIeTcsT OMTHAM M3 OCHOBHBIX IIPO-
JIIYKTOB MOTPeOIeHUS ISl YeJ0BeKa, TPOU3BOIUMBIX
BO BceM Mupe [1], TOCKOABKY OH SIBISIETCSI BaXKHBIM
WCTOYHUKOM SHEPTUH, YIJICBOAOB U IUIIEBHIX BOJIO-
KOH, MUTaTeJIbHbIE XapaKTepUCTUKU KOTOpOro (Ha-
MPUMEP, YCBOSIEMOCTDb KpaxMayia U INIMKEMUYeCKUit
WHJIEKC) BaXXHBI IJIs1 310POBbhs YeaoBeka. Cpok xpa-
HEHUS KIIyOHEN 3aBUCHUT OT MHOTHX (DAKTOPOB, IIPH
JUTUTEJIbHOM XpaHEHUU KapTodeJisi, MPOUCXOIUT CHU-
JKeHMe Beca KITyOHel 3a cYeT IPOoLIeCCOB MeTaboIM3Ma.
B riponiecce TpaHcnMpanny ¢ MOBEPXHOCTH KITyOHEIH,
1 0COOEHHO 4epe3 oOpasyrluecss pOCTKA McHapsi-
eTCs1 OOJIbIIIOE KOJIMYECTBO BJIATM, YTO IIPUBOIUT HE
TOJIBKO K ITOTepe Beca KIIyOHE, HO TAKKE K CHYDKEHUIO

TOBApHOTO Ka4yecTBa U HEyA0OCTBaM, CBSI3aHHBIM C 00-
palleHueM Tpopociiero Kaptoders. s TopMoxe-
HUS$ 3TOTO Mpollecca U NMpoJIJIeHUs] BeTeTaTUBHOM na-
y3bl YAaCTO TPUMEHSIIOTCSI XMMUUYECKHE areHThI, KOTO-
pble, TIpY CBOEH BBICOKO 3(h(peKTUBHOCTU SIBJISTIOTCS
9KOHOMUWYECKHU 3aTpaTHbIMU, HEYTOOHBIMU B 0Opa-
IIIEHUU U HEe BCErlla rapaHTUPYIOT 0€30MacHOCTb 00-
paboTaHHOI MPOIYKIIUY, a TaKXKe HETaTUBHO BIIUSIIOT
Ha 370pOBbE TOTpeduTelieit B CUJly HaTUuus OCTa-
TOYHBIX XUMUYECKUX COEANHEHUN B MMPOAYKTE.
M3BecTHO [2, 3], 4TO 06JIy4YeHUE MOHU3UPYIOLIIUM
U3JydeHUEM 3aJep>KUBAET POCT KapTodesi mocpe-
CTBOM MHTMOMPOBAHUSI POCTOBBIX KJIETOK, a TaKXKe
paauoiv3 MPOBOAUT aHTUCENTUPOBAHUE, MOAABIISIS
JKU3HENESATeIbHOCTh MaTOreHHOM MUKpodJopbl. B
cllyyae paaualiuoHHOI 06paboTKM KapTodes repen
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BIIMAHUE JO3bl TAMMA-OBJIYYEHUA

XpaHEHVEM B HEM COXPaHSIOTCS OpraHoJjienThKa 1
JIpyrue NoTpeOduTeIbCKIE CBOMCTBA, a TAKXKE B OTJIM -
yue OT 00pabOTKM XMMUKaTaMu, 00paboTKa u3imyde-
HYeM obecreyrnBaeT OTCYTCTBUE OCTATOYHBIX XUMU-
YECKUX COEANMHEHUI U MUHUMAJILHO BJIUSIET HA OMO-
XUMUUYECKHE MoKa3aTeau KiayoHeu kapTodens [4].

IIpoBeneHHbIe UccaeaoBaHus [2, 3, 5] moka3anu,
YTO IJisI MHTUOUPOBAHUSI MPOPACTAHUS OOJIBIIMH-
CTBa COpTOB KapTodeiisi Heobxonumast no3a y-ooy-
yeHus kojeoaercs ot 50 go 250 I'p. OHuU sgBasitoTCs
6e30MacHBIMU IS TIOCIIEOYIONIETO TMPUMEHEHUS
Kaptodest 11 MUTaHUsI, TOCKOJIBKY, COTIaCHO 3a-
KJTIOYCHUIO OOBEAMHEHHOIO KOMMUTETa SKCIIEPTOB
DAO/MATATD/BO3 10 006Iy4eHUIO MUIIEBBIX
NpPOAYKTOB oOiydeHue mo3o0ii mo 10 xIp sBasgercs
0e30macHBIM M HE IIPEACTaBIISICT TOKCUKOJIOTMYEe-
CKOM OMACHOCTY JJISI 3I0POBbS YeaoBeKa [6].

IIpenmoceBHOEe OoOMyYyeHME KiIyOHeil KapTodes
MOHU3MPYIOIIUM U3JTy4YeHUEM B OTpeNeSIEeHHbIX J10-
3aX OKa3bIBaeT CTUMYJIUPYIOLIUI 3¢(h(DEKT HE TOTBKO
Ha ypOoXXaliHOCTb PaCTeHUI1, HO 1 yJIy4dlllaeT ero Kaye-
ctBo. I[Tokazano [7], 9To 00IydeHNE KITyOHEN KapTo-
dens y-usnydyenuem B no3e 3 I'p MM NOTOKOM yCKO-
PEeHHBIX 3JIEKTPOHOB B mo3e 1 I'p 3a 2—6 ¢yt 1o 1mo-
CallKy TIPUBOAUT K BBIBEAEHWIO U3 COCTOSIHUS TTOKOS
0OJIbIIIETO KOJTMYECTBA IMIa3KOB, ObICTpee MPpoOyKaast
TOYKU POCTa, B KOTOPbIX HAYMHAETCS UHTEHCUBHOE
JleJIeHUEe KJIETOK, YTO B KOHEYHOM HTOre CII0CO0-
CTBYyeT O0Jjiee MHTEHCMBHOMY KOpPHEOOpa30BaHUIO U
0oJiee BbICOKOI KyCTUCTOCTM Ha3eMHOI MacChl C MOBbI-
IIEHHON (POTOCUHTETUUYECKOM aKTUBHOCTHIO. [Tocien-
Hee CIIOCOOCTBYET JIydllleMy OOpa3oBaHUIO KIIyOHEH,
TTOBBIIIIEHUIO X ypoxXaitHOCTH Ha 18—25% u comep-
KaHUA KpaxMmaiia, 6eakoB 1 ButamuHa C Ha 15—30%.

OueBuUIHO, 4TO 3(PHEKTUBHOCTH MOAOOHOTIO CTU-
MYJMPYIONIETO NEMCTBUSI MOHU3UPYIOILIETO M3Iyde-
HUSI HA POCT KapTodelist 3aBUCUT HE TOJILKO OT YCJIO-
BUSI O0JIy4eHMSI, HO M OT COPTa KapTodelIsi U yCIIOBUI
JIaJbHEMIIIEro ero BeIpaliMBaHus. B HacToseit pa-
0oTe 3TOT BOIIPOC paccMaTpuBaeTCs Ha IpUMEpe
BJIUSIHUS IPEATIOCEBHOTO Y-00IyYeHUsI KIIyOHeil ce-
MEHHOTO KapTodess copta “MeTeop” Ha IMOTpeOU-
TeJIbCKME CBOMCTBA U YPOXKAMHOCTh KapTodes.

B nocnenHee BpeMst 0COOEHHO aKTyallbHBIM SIBJISI-
€TCsl UCMOJIb30BaHMe KpaxMasia WK Kpaxmaacoaep-
JKaIEero ChIpbsl AJISl TOJyYeHUsT TEPMOILIACTUYHOIO
MaTepuaia ¢ UeJiblo pa3pabOTKU Pa3IuYHbIX CIIOCO-
0OB IoydyeHMs OropasjiaracMbIx yIrakoBok [8, 9]. C
KCIOJIb30BAHUEM CPABHUTEJILHO JIEIIIEBOTO Kpaxma-
Jia U3 KyKYpy3bl W MIIEHULIBI TTIOJIyYeHbI OMopasiara-
eMBbIe yITakoBouHbIe MaTepuaibl [10]. B aToM mianHe
BEChbMa aKTyaJIbHBIM SIBJISIETCS paIMallMOHHOE MO -
duMpoBaHUe Kpaxmasa Wi MaTepualia ¢ 00IbIINM
colepKaHWeM KpaxMmalia ISl TIOCHeoylollero uc-
MO0JIb30BaHUS B KaU€CTBE KOMITIOHEHTA TMPU MOJIyye-
HUU MaJIOTOKCUYHBIX OHMopa3iaraéMbiX KOMITO3UIIM -
OHHbIX MaTepuasoB [8]. OgHaKo NMoa Jy4oM UOHU3U-
PYIOLIETO U3JIYyYeHUS] BBICOKOUW HEPruu B BEIIIECTBE
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MMPOMCXOAUT LEJbIN PSIT XUMUUECKUX ITPEBpaIlleHUI,
YTO IIPUBOIUT K 00pa30BaHUIO MHOXECTBA ITPOAYK-
TOB, OTJIMYAIOIIMXCSI MO CBOMCTBAM OT MCXOOHOTO
00JTy4aeMoro o6beKTa, B TOM YKUCJIE Y IO TOKCUYIHO-
ctu. OgHOM 13 3a7a4 JaHHOI pabOTHI OBLIO UCCIIEIO-
BaHME OTHOCHUTEIBHO IIMPOKOTO IMalla30Ha I03bI
v-06yueHus ot 10 o 5000 kIp Ha ocTpyro TOKCUY-
HOCTb KJIYOHEU KapTodes, B cocTaBe KOTOPOTo OC-
HOBHBLIM KOMIIOHEHTOM SIBJISIETCSI KpaXMall.

B utore, 11e/110 HACTOSIIIIETO UCCIIEIOBAHUS SIBJISI-
JIOCh BCECTOPOHHEE M3YYCHUE BIUSHUS TO3BI TTpe-
IOCEBHOIO Y-001y4eHUs1 KIyOHei KapTodesist Ha aHa-
TOMO-MOP(OJIOTUYECKOE CTPOCHUE, YPOXKANHOCTD U
JIeTyCTallMOHHbBIE CBOiicTBa KapTodens copta “Me-
Teop” B yclioBUsIX MockoBckoii o6imactu Poccuii-
ckoil Denepalivu, a TakKe U3yYeHUE OCTPOil TOK-
CUYHOCTH OOIYIEHHBIX KIIyOHEe# KapToders.

OKCITEPUMEHTAJIBHAS YACTbD
Mamepuanvi

O0OBEKTOM HCCIeOOBaHMS ObII OUCHb pAaHHUI COPT
KapTodesst paHHEH TPyMITbI CIEJIOCTH POCCUICKOI ce-
ek “Meteop”, comepxaiuit 10—12% kpaxmana.
KiryGeHb 0OBaTbHO-OKPYTJIBIN C INIa3KaMU CpemHe Tiy-
OVHBI, KOXKypa XKeJTasi, MIKOTb CBETJIO-XKeJITasl.

TokcnYHOCTB Y-001y4eHHBIX KI1yOHel KapTode-
JISI MCCIleoBaach HAa 3KCIIEPUMEHTAIBHBIX MbIIIAX
muHumn C57Bl1/6j maccoit 20—23 T, BBIpalllcHHBIX B
puBapun OUII ITXD u MX PAH. JIng gononHu-
TEJIbHOTO KOPMJICHUST TTOOONBITHBIX KMBOTHBIX OBLIT
WCIIOJIb30BaH MOJIHOPALIMOHHBIN Oe30MacHbIA KOMOM-
kopM “YAPA”, mpenHazHaYyeHHBIN IST coAaep>KaHUS
KOHBEHIIMOHAJIBHBIX MEIKIX JIA00OPaTOPHBIX TPEI3YHOB
(MBIIIei, KPbIC, XOMSKOB) M Ipou3BomuMbiii OO0
“AccoptumenT arpo” mo I'OCTy 23462. JlaHHBIA
KOpM c0ajlaHCUPOBaH MO aMUHOKMCIIOTHOMY COCTa-
BY, MUHEPaJIbHBIM BEIIECTBAM M BUTaMWHaAM, U3TO-
TOBJIEH U3 BBICOKOKAUYE€CTBEHHBIX KOMITOHEHTOB.

lamma-obayuenue

I'amma-o0nyyeHue KiayoOHeil KapTodenss mpoBoO-
auinock Y-nydamu Co® ma YHY “Tammarok-100”
DOUII TTXD u MX PAH npu MOIIHOCTHU J103bI 001y~
yeHus 3.6 I'p/c. OcoGeHHOCTU TaHHOM YCTAHOBKU U
BO3MOXKHOCTH €€ MCITOJIb30BaHMs ITOAPOOHO OImrca-
HEI B pabdote [11].

ITlonesoii onoim

3akJragKa I10JIeBOTO OIThITA, YISThI, HAOTIOACHMS
1 00paboTKa MOJYyYeHHBIX JAaHHBIX METOIOM AUCTIepP-
CHMOHHOIO aHalu3a IIPOBEICHBbI B COOTBETCTBUM C
TpeOOBAHMSIMM METOIMKM ITOJIEBOTO OITbiTa 1 “Me-
TOOUKU MCCJIENOBaHUI IO KyJIbType KapTodes”.
st mocangky OBLIM OTOOpaHBI KIyOHU KapTodeas
BecoMm 70—80 1. YciaoBus popMupoBaHUS ypoxast v
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n3ydeHne KadecTBa KIIyOHel KapTodeisd Ha ITOJIEBOM
OMBITE ONBITHOI cTaHLIK B LIeHTpe TouHOTO 3eMJIe-
memust PTAY—-MCXA wmMm. K.A. TumupsizeBa Io-
IpoOHO onmcaHo B padore [12].

C 1eTbIO BBISICHEHHUSI BIUSHUS TIPEANOCaT0YHOTO
o0nyueHus1 KiyOHel kaprodens y-lyyamu NpuMme-
HSITY IIMPOKUI IUara3oH 103 oomyyenust 100—600 I'p.
IIpoBoaui MOATOTOBKY KIIyOHEIl 6€3 POCTKOB U C
POCTKaMHM K OOJIyUSHUIO, a TAKXKE U3MEPSUTU CPEIHIOIO
JIUJIMHY POCTKOB Y YHMCJIO IJIa3KOB B KJIYOHSIX Tepen
obnyyeHneM. CpenHssi IIMHA POCTKOB Y KiIyOHeM
YCJIOBHO 0003HAUYEHHBIX KaK KJIIYOHHM “C KOPOTKUMHU
pocTKaMu” Tiepen 0oaydeHrueM coctabiisiia 1.4 cMm, a
B KIIYOHSIX “C IJIMHHBIMU pocTKaMu”’ 2.8 CM.

YueT ypoxkast IpOBOIUIICS METOAOM B3BEIIBAHMUS
KIIyOHE ¢ KaXXIoil NeJITHKH, Tajee B 1abopaTOPHBIX
YCJIOBUSIX OTIPEAeSIsIach CTPYKTYpa ypokasi TIo ITpodam
KJIyOHel, KOTOpBIe COPTUPOBAIU Ha (paklUK IO
HanOOJIBIIIEMY ITOTIEPEYHOMY TUAMETPY KITYOHS B CO-
OTBETCTBUU C €ro (popMOii.

JlerycrarimoHHas olleHKa OTBITHBIX 00pa3IOB OT-
BapHOTO KapTodeJist ITpoBoawiachk 1o Metomuke UL
Kaprodensa mvenu A.T. Jlopxa. KyanHapHbIe KadecTBa
BBIpAIllEHHOro KapTodes OLIEHUBAIWMCh B IOCTe-
yOOPOUYHBIX Mpobax Mo 9-Tu GajbHOUM cCUCTEME CO-
mI1acHo MetoaudeckuM pekoMeHaanusam @UII Bee-
POCCUIICKUI MHCTUTYT T€HETUUYECKUX PECYPCOB pac-
teHuii um. H.. BaBuiosa.

ITpu npoBeneHUM OETyCTAlIMOHHOM OLIEHKH Kap-
TOoesIsT YIUTHIBAJINCh CIEOYIONINEe MMOKa3aTenu: 1ie-
JIOCTHOCTb KOXYPBI U MSIKOTU, KOTOPHIE OIIpeaesisi-
JIMCH 10 BHEITHEMY BUIY B Oajuiax: 9 — LIEJIOCTHOCTD
KOXYpPHI 1 MSIKOTH HEe HapylIaeTcs; 7 — HapylIaeTCs
TOJIBKO IIEJIOCTHOCTh KOXYPBI; 5 — HapylIaeTcs Ilie-
JIOCTHOCTb KOXYPbI M BEPXHETO CJIOSI MSIKOTU KJTYOHSI.
KoHcucrennus y KiryoHei (IDIOTHOCTh) ONPENelisiiiach
C IOMOIIIBIO TIEHETpOMETpa B Oayutax: 7 — HexXXHast, 5 —
YMEpPEHHO MsTKasgd. MYYHHUCTOCThb-PacChIITYaTOCTh
BU3yaJIbHO Y OPTraHOJENITUYECKHU OIIPEACIIsLIA B Oall-
Jax: 9 — 3epHUCTAsA, 7 — OYCHb MyIHHUCTas, 5 — My4-
HHUCTasl yMepeHHo. BusyaibHO onpenessiach BOAsi-
HUCTOCTb, pa3pe3ast KIIyOHU 1 OlicHUBasi B Oajurax:
9 — coBceM He BOOSHUCTasl, 7 — MaJlo BOASIHUCTAs,
5 — yMepeHHO BOASIHUCTAsI. 3amnax onpenessiics mocsie
TOr0, KaK CBApWIM KJIIyOHM KapTOeIst, M OLICHUBAJICS B
Oajutax: 9 — oYeHb IIPUATHBIN, 7 — IPUSTHBIN, 5 — yI0-
BJIETBOPUTENbHBINA. BKyc KiayOHel omnpeneisics B
pe3yibTaTe IerycTaly OTBApHOTO KapTodeis, TakxkKe
OLICHMBAJIM B Oajiax; 9 — OTIMYHBIN, 7 — XOPOIIUIA,
5 — yooBJIETBOpUTENbHBIN. Pa3zBapruBaeMocTh Ki1yO-
HsI OIIpeAeisijiach BU3yaJbHO B Oauiax: 9 — pa3Bapu-
BaeTCcs OYeHb CUJIBHO, 7 — pa3BapMBaeTCs CUJIBHO,
5 — ymepeHHo pa3BapuBaeTcs. [loTeMHeHUe ChIpOro
1 OTBApHOIO KapTodeass Onpeneisuioch IO TOMY, C
KaKOI1 CKOPOCTBIO OH TEMHEET U B KAKOU CTETIEHU 13-
MEHSIETCSI LIBET: OTBapHOI KapTodelb — rociie 20 MuH
U 2 9, CBIpOii — 24 4 1 OLICHUBAJIOCh IO IIKaJjie: 9 — He
TeMHeeT, 7 — c1abo TEMHEET, 5 — YMEpPEeHHO TEMHEET.

XUMUSA BBICOKHX DHEPTUM

H3zyuenue moxcuunocmu nopouwika kapmoegens,
NOAYYEHHO20 NPU UBMeNbHeHUU 00NYYEHHbIX
Y-uzayuernuem KkayoHeil kapmogens

B pabore ng uccienoBaHMsI TOKCMYHOCTH 00Ty~
YEeHHBIX KITyOHEN KapTodesst UCHOIb30BAIN KIIYyOHU
kaprodess, obnydeHHble y-nmydamu ®Co B mosax
100—1500 kI'p. KputepusiMmu oLieHKU BAUSTHUST 00Ty~
YeHHOTO KapTodessT Ha OpraHN3M MBIIIEH CITYXUIN
BECOBbIC 1 MMaTOMOP(oIornuecKre rmoxKasaTeau, Ha-
OmofeHre 3a KIMHUYCCKUMM TIPOSBICHUSIMH WH-
TOKCHKAIIMM, a TakXXe aHaJIu3 YPOBHS TIIIOKO3Hl B
KPOBU MBILIEHA.

B nepBoii yacTu SKCIIEPUMEHTA C IIETBIO MCCIIEI0-
BaHUS PA3IUYHBIX 103 Y-00IyYeHUsT HA TOKCUYHOCTh
KapTodes1 UCIIOIb30BaJIN 25 MBIIIIEH, pacIiipeaeieH-
HBIX Ha 4 TPYNBI 110 5 MBIIIEH B KaxKmoi. ZKMBOTHBIM
1, 2 1 3 rpymnm B TeUeHUE ABYX MECSILIEB eXeIHEBHO
BHYTPIDKEITYIOYHO C TIOMOIIBIO aTpaBMaTUYHOTO
30HIA BBOIWJIM W3MEJBYCHHBIA U Pa3BENCHHBIN B
Bone kaprodenb B 1o3e 1000 mr/kr. Kaptodensb ne-
pen usMesbueHreM ObuT 00TyueH y-rydamu °Co no-
3amu 100—1000 xIp. ZKuBoTHBIE 4 TPYIITHI CITYKWIN
OMOJIOTMYECKIM KOHTPOJIEM 1 TaKKe B TEUCHHUE TBYX
MecsilieB B no3e BBeaeHus 1000 Mr/Kr rojydyany He-
OOJIYYeHHBIN pa3BeIeHHBIN B BOMIE MOPOIIOK KapTo-
demsg. KpoMe Toro, BceM KMBOTHBIM TaBajI KOMOM-
KOPM 1 BOJly B HEOTpaHUYEHHBIX KoandecTBax. Jim-
TeJIbHOCTD SKCIIEpMMEHTa COCTaBIIIA IBa MeCSIIa.

Bo BTOpOIii yacTu 3KCEpUMEHTa OBIJIO U3Y4ECHO
TOKCUYECKOE BIIMSIHUE KapTodens (XpoHUdecKast
TOKCUYHOCTb), TIOABEPTHYTOIO paaualliOHHON oOpa-
06oTKe no3oii obayyeHus: 1500 kIp, npu exeaTHEBHOM
BHYTPIZKEITYIOUHOM BBEICHMU 3KCIIEPUMEHTAIbHBIM
KUBOTHBIM. JJ1s1 3TOM Cepry OMBITOB UCTIOIb30BAIU
1o 8 MbIlIeil B Kax a0 rpyrie. 2KMBOTHBIE HOTy4Yain
BHYTPIZKEJIynodHO B mozax BBeaeHus 5000, 7500 u
10000 Mr/Kr pa3BeaeHHbIN B BOJIE OPOIIOK KapTode-
JIst, OOJY4YeHHBIN O0 u3MenbdeHust no3oit 1500 xIp.
MBI KOHTPOJILHO TPYIITBI MOTYYalu BHYTPUIKE-
JIyIOYHO pa3BeleHHBII B BOAE MOPOIIOK HEOOTydeH-
Horo kaptodens B no3e BBeaeHuss 5000 u 10000 mr/Kr.
Kpome pasBeneHHBIX B BOAe MOPOIIKOB KapTodes
JKMBOTHBIC MOJIy4aJii KOMOMKOPM U BOAY B Heorpa-
HUYEHHBIX KoJau4decTBaX. JJIMTEILHOCTb 3KCIIepH-
MEHTa COCTaBUJIa ABa MeCSIIa.

Ha niporsskeHUY TIepBOii M BTOPOIA CEpUU OITBITOB
oTMedaJii o0llee COCTOIHME XKUBOTHBIX. O0111ee co-
CTOAHHUEC OLCHUBAJIOCH ITPU €KEAHEBHOM BHCIIHEM
OCMOTpE KMBOTHBIX, a TAKXKe U3MEPEHUE PEKTaJb-
HOM TEMIIEpPATYpPhI, TOTPeOJIEHMST BOABI 1 KOPMa BbI-
MOJIHSIJIOCH pa3 B Henelo. MI3aMeHeHue MaccChl Teja
MOJOMBITHBLIX XUBOTHBIX OMPEACISIOCh B TeUeHUE
BCETO OITbITa KaXIbIil JEHD.

B xone paguonusa kiyoHeit kKapTodenss mpu KOM-
HaTHOI1 TeMIlepaType ¢ MOBBIIIEHUEM J03bl 00IyUe-
HUSI MTPOUCXOAUT PA3pyILIEHNE KOPhI KIIYyOHS U HAUU -
HaeTcs BelAeJICHUE coKa. bblin nccnemoBaHbl TOKCH -
YECKUE XapaKTEPUCTUKU COKA, BBIIECISIEMOTO MOCIE
Ne 4
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Puc. 1. 3aBUCMMOCTb CTPYKTYpPHI ypoxkas B 1 KycTe Kap-
todenst (I—8) B rpammax <30 (7, 5), 30—-50 (2, 6), 50—
80 (3, 7), >80 (4, 8 n ypoxaitHoctu (9, 10) B T/Ta OT 103bI
MPEeIIOCEBHOIO Y-00/y4eHusl KIyOHeil kapTrodeinsa 6e3
a3koB (/—4, 9) v ¢ tnazkamu (58, 10).

panuvonusa ki1yoHeit kapTodesns 1o3aMu Y-U3Ty4eHUsT
1200, 2000 u 5000 xIp myreM BHYTPMKEIIyTOYHOTO
BBEJIEHUS ITOJOIBITHBIM >KMBOTHBEIM. Kpome coka
00JTy4eHHOTO KapTodeist JKUBOTHBIE TTOJTydaTd KOM-
OUKOPM M BOAY B HEOrPaHUYEHHBIX KOJIMYECTBAX.

XUMUS BBICOKUX DHEPT UM

oM 57 Ne 4
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OO01ast IpomOKUTEIbHOCTh HAOIOACHMS 3a K-
BOTHBIMU cocTaBuia 21 neHb.

Bo Bcex npoBeneHHbIX OMNbITax ISl MPOBEAEHUS
BHYTPMXKEJTYIOYHOTO BBEIEHUS ITpernapaToB ObLT UC-
MOJb30BAaH aTPAaBMAaTUYHBIA 30H/I.

I'mioko3a sBisieTcsl 4YyBCTBUTEAbHBIM MOKa3aTe-
JIEM BBIPAXEHHOCTHU JIECTPYKTUBHBIX MPOIIECCOB B
TKaHSX NMOIXKENYI0UHOM Xeje3bl, MO3TOMY B pabo-
Te OBUIO MCCJIEAOBAHO BIUSIHUE ITOABEPTHYTOTO
Y-001y4eHUI0 KapTodesss Ha YpOBEHb IJIOKO3bl B
KpOBU Mblliieii. 11 aToro uepes ABa Mecslia rmocie
BHYTPUXKEJYTOUHOIO BBEIEHUSI MOPOIIIKA O0Ty4eH-
HOro kaprodesss U3Mepsiii ypOBEHb TJIIOKO3bl B
KpoBU Mbilieii. KoHlleHTpaluio roKo3bl B KPOBU
U3MEPSJIM B LIEJIbHOW KPOBU, TOJYYEHHOM U3 XBO-
CTOBOIl BEHBI HATOIIAK, WCIOJb3ys aHaJIU3aTOp
rmoko3bl (OneTouchSelect; CIIIA).

ITo 3aBCPHICHUUN BCETO IMUKJIA 3KCIICPMMECHTOB
BCC BbKMBIINEC XKNBOTHBIC ITOABEPraJruCh 9BTaHAa3UU
B COz—KaMepe 1 HaItpaBJIAJIMCb Ha BCKPbLITUE U ITaTO-
MOp(I)O.TIOI’I/I‘ICCKOC ncciacagoBaHME BHYTPEHHUX OpP-
TaHOB.

PE3VJIBTATBI U OBCYXIEHHWE

3asucumocms YpOICAUHOCMU U CIPYKMY Dbl
ypoxcas kapmoghenss om 003vl NPeONn0Ce8HO20
00ayueHus KayoHeil

AHanu3 CTPYKTYpbI ypoxasi KapTodensi, KIyoHU
KOTOPOTO OBUTM OOJIydeHBI TIepen MOCamKor pasimid-
HBIMU 103aMU Y-U3ITyYeHUSI IIPOBOIMIICS ITOCIe yOOPKU
ypoxasi. Ha puc. 1 npuBeaeHa 3aBUCUMOCTb CTPYK-
TYpHI ypoxasi (KpuBble [—&) M ypoxaitHOCTU (KpHU-
Bole 9, 10) OT n03bl MPEAIIOCEBHOIO Y-OO0IyYeHUs
KJTyOHEeU kKapTtodelisi ¢ KOpOTKMMU pOCTKaMu (Kpu-
Bole /—4, 9) U ¢ WIMHHBIMU POCTKaMU (KpUBble S—
8, 10). IlomydyeHHbIe JTaHHBIC ITOKA3bIBAIOT, YTO J0O3bI
0o0JIydeHUsT KIIyOHEel ¢ KOPOTKMMU POCTKAMU Mepen
nocaakoii 200 u 300 I'p mpuBOAST K MOBHILICHUIO
ypoxast Kaprodesns Ha 13 u 8 T/ra 1o cpaBHEHUIO C
KaptodenaeM, BbIpAllleHHbIM M3 HEOOJIyYeHHBIX
KIyOHelt. K ToMy ke Ipu 3THUX mo3aX MPearroceBHOM
00paboTKM KIIyOHEU HaOmogacTcss OoJibInast OIS
KPYMHBIX KJIyOHell pasmepom OoJjiee 80 I B cocTaBe
ypoxast KapTogesi. DTo BUIHO IIpY aHanu3e ppak-
IIMOHHOTO cOoCcTaBa KiryOHel kapTodeis B 1 KycTe 1o
KJIyOHSIM, 0OJlydeHHBIM pa3IuUyHbIMU J03aMU TIepe
nx nocankoii (puc. 1, kpupsie /—4). B ypoxae kapTo-
¢enst, BRIpaIlleHHOTO U3 KJIIYOHSI ¢ KOPOTKMMU POCT-
KaMu, 061ydeHHoTro no3oit 300 I'p Ha nomio KiyoHei
pasmepom Oonee 80, 50—80, 30—50 r 1 mensbie 30 T
MPUXOAUTCS, COOTBETCTBEHHO, 55, 23, 12 1 9% ypo-
Kast Kaptodens. Y kaprodelisi, BbIpAllleHHOTO U3
MIpeaBapUTEILHO He 00paboTaHHBIX KIyOHeH, mommn
BBINIEYKa3aHHBIX Pa3MepoB KapTodelisi COCTABIISIOT
15, 47, 29 1 9% ypoxas. [1pu 3ToM 1036l OOTYyIeHUS
ceMeHHOTO K1yoHs cBhilne 400 I'p mpuBOIAT K CHU-
JKEHUTIO YPOXKAWHOCTU M CTPYKTYPHI ypOXKast TOYTH 10
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YPOBHsI, HaOJIIOJAaeMOTO IIpU Mocaake HeoOIydeH-
HBIX KJIyOHel. AHajorMYHas KapTuHa HabJiromaeTcs
U IpUY aHaIM3e (ppakIIMOHHOIO cocTaBa ypoxasl Kap-
ToesIs, BEIpAIIEHHOTO M3 OOJIYyYeHHBIX IIepen I10-
cagkKoil KJIyOHei ¢ HJIMHHBIMM pocTKamMu. B Hem
KIIyOHM CO cpenHMM BecoM Ooiiee 80 I' cocTaBisieT
6ostee 54% Bcero ypokas.

B pa6ore [12] ObL10 TTOKa3aHO, YTO I03bI Y-00I1y-
yeHuss 200—300 I'p moceBHBIX KIyOHel Kaptodemns
copta “MeTteop” IPUBOAAT K HANOOJIBIIIEMY IIPUPOCTY
B JUIMHE POCTKOB U KOJIMYECTBE IVIA3KOB U CTeOJIei, a
TaK>Ke B ITOKa3aTesIsIX KOJIMYeCcTBa (DOTOCUHTETUYECKOM
aKTHMBHOI OMoOMacchl M KpaxMmaja B KJIyOHsIX BbIpa-
meHHoro kaprodes. CpaBHUTEIbHBINA aHAIN3 TaH-
HBIX 10 YPOXKAHOCTY Ha pyC. 1 ¢ JAHHBIMMU T10 BBICOTE
M KOJIMYECTBY cTebJieli, MpuBeeHHbIMU B padoTe [12],
OPUBOIUT K TOMY, YTO BBICOTA PACTEHUII OKA3bIBAET
BJIMsSIHUE Ha OyIyIIYIO YPOXAHOCTb, OMHAKO B 00JIb-
el CTereHU MOJOXUTeIbHAasI KOppeJsiusl ¢ ypo-
KaMHOCTBIO HAOJIOMaeTCsl y MoKa3aTelisl, OTpaXKaro-
ILIETO KOJIMYECTBO CTEOJICH.

Anamomo-moponoeuneckue usmereHus Kayourei
Kapmodghenst, 8blpAUCHHBIX U3 CEMEHHbIX KAYOHEeI,
001yueHHbIX neped ROCAOKOU Y-U3LyueHuem

OueBUIHO, YTO M3MEHEHHUS MOP(QOJIOTMYSCKUX
CBOMCTB KapTodes 1o IeCTBUEM pagualiuiy 3aBUCST
OT J103bl OOJIYy4eHUs, U OTHOCUTEbHO BBICOKME TO3bI
pamyanmy OTIMYAIOTCS MOBBIIIEHHBIMU MyTare HHBIMU
MoCaeACTBUSIMU. B MpoBeaeHHBIX OIBITaX MPU 00JTy4de-
HUM ceMeHHoro KiryoHs go3amu 100—400 I'p mopdo-
JIOTMYECKMX HapylIeHU y pacTeHUid KapTodesa He
HaOJII00a7I0Ch, OHU OBLIM OKPYIJIbIC, XOPOIIO BBITIOJ-
HEHHbIE, [TyOWHA 3aJIeTaHUsI [JTa3KOB ObLIa MaJICHBKOM
(puc. 2a—28). B 10 ke BpeMsI, IIpy OOJIydeHUN CEMEH-
HBIX Ki1yoHel mozamu 500 u 600 I'p HaGromaIucs Mop-
¢osornueckre UBMEHEHUSI y BhIpallleHHbIX U3 00JTy-
YEeHHBIX KITyOHEM KapTodeisi, a UMEHHO: KIIOBOOO-
pa3Hblie U B opMe cepiiia 00Jbliive KIyOH!, METK1e
KJIyOHU B hopMe SMOPUOHOB, Y BCeX KIIyOHei Timy0o0-
KO 3ajieraroniue ma3ku (puc. 2r). CiaeayeT OTMETUTD,
YTO BO BpeMsI BEreTallMOHHOTO pPa3BUTHUS HE HAOJIIO-
JIaJIOCh BHEIIHUX aHATOMO-MOP(MOIOTrMYeCKUX pas-
JIMYMA CTeOJIel ¥ TUCThEB pacTeHUI KapTodess BHE
3aBUCUMOCTH OT 03Bl O0TyUEeHUS.

Ckopee Bcero, n3MeHeHNEe B MOP(OJIOTUH ypoKast
KaprtodeJisi, BhIPALIECHHOTO 13 KIyOHell, 00JIydeHHbIX
OTHOCUTEIbHO OOJIbILIMMU J03aMU Y-00myueHust (500—
600 I'p), cBsI3aHO C MyTareHHBIMU TTOCIIEACTBUSIMU 00-
JiydyeHust. I3BecTHO, yTo Oarogapsi paauallMOHHOMY
MyTareHe3y NoJIydeHbl (DOPMbI MyTAHTOB KapTOes ¢
HOBBIMHM TIPU3HAKAMU, HE BCTPEUABIIUXCS B IPUPO-
Jie, OIHOBPEMEHHO, TIPU 3TOM 3HAYUTEJbHO COKpa-
ILIaeTCSI BpeMsI BhIBEACHMSI KOHKPETHOTO COpPTa KapTo-
dens, ycTOMIMBOTO K OMOTUYECKMM M Aa0MOTUUECKUM
crpeccam [13, 14], ycroitunBoro K 6oie3HsMm [15] u
duTtodrope [16, 17], ¢ MOBBILLIEHHOM YCTOMYNBOCTHIO
K cosieHocTH 1mouBhkl [ 18, 19] u xxape [16].

AJIJTASIPOBA u ap.

Puc. 2. Mopdoorndyeckre npu3Haky KJIyOHe!, UCITOIb-
30BaHHBIX MPU Mocanke (a), a Takxke KIyOHeul ypoxas,
TMOJIyYeHHBIX M3 KIIyOHei, He oOjydeHHBIX (6) 1 o0iry-
YEHHBIX Mepel MOocankoil, y-usnyyeHueM noszamu 100—
400 I'p (B) m 500—600 I'p ().

XUMUSA BBICOKUX DHEPTUM  Tom 57 Ne4 2023
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Ta6mmua 1. [lerycranimoHHast oLeHka KapTodersi, BBIpAleHHOTO U3 Y-00Iy4YeHHBIX CEMEHHBIX KITyOHe i

Hoza, xIp
XapakTepUCTUKHA
0 100 200 300 400 500 600
YcnoBue o0yueHue
cl|pe|C|B|C|B|C|B|C|B|C|B|C|B
I1eT0OCTHOCTD KOXYPBI U MSIKOTH 8.318.0|8.1(8.0(8.7(80(88(81(87[7.6[7.0]|7.1]6.8]|6.7
KoHcucreHums MaKotu KiryoHs (TJIOTHOCTD) 7517416867 |179|77|82|8.0(6.8|6.7(6.1(6.2(7.7|7.6
My4YHHUCTOCTb-PACCHITYATOCTh MIKOTH KIyOHs | 6.3 16.5(6.5(6.4 |78 |7.7|7.7|7.6 |58 |58 |57(59(6.2|6.5
BonstHuCcTOCTh 5.8(57|78|76(62|6774|70(75|71(72|73|58]|5.7
3armax KiryoHst 6.5(65(65|64(77|73(80|79[78|77[6.5|65|6.7|6.6
Bkyc kiryoHei 6.716.6|7776(72(70(79(79(77(76|71|79]73]|7.7
Pa3BaprBaeMOCTh KITyOHSI 6.7|65|80(81(78|77[78|75|70|70|73(75]|72]71
IToTeMHeHMEe CHIPOI U BApEHOM MSIKOTU 6.3[62|81(80(7.7|76[81|85(|83|74|74(74]17217.3

I_ MpearnoceBHOe 00yyeHre KJIyOHel 0e3 IJ1a3KOB;

— MpenoceBHOE 00IydyeHUe KIyOHe ¢ a3KaMu.

CrenyeT OTMETUTh, YTO YCTAHOBJICHE UCTUHHOM
IIPUYMHBI IIPUBEICHHBIX Ha pUC. 2T MOpdOIoTrnYe-
CKUX U3MEHEHUI B CTPOEHUH KapTodeist, BhIpallleH-
HOM U3 KJIIyOHel copTa “MeTeop”, 0OIydeHHBIX TIe-
pen mocankoit no3zoit 500—700 I'p, TpedyeT ONOJTHU-
TeJIbHBIX UCCIIEAOBAHMIA.

Ouenka decycmayuonHHblX noKazamenei
KaybHell kapmodghenst, 8blpauieHHbIX
U3 Y-001yHeHHbIX CEMEHHbIX KAYOHell

PesynsTathl nerycTallmoHHON OIIEHKM KapToder,
BBIPAILIEHHOTO U3 Y-OOJIyYUeHHBIX CEMEHHBIX KIIyO-
Hell mpuBedeHbl B Taba. 1. VX aHalIM3 MOKa3bIBaeT,

N ~

CpeaHuii npuBeC KUBOTHBIX, T
o

60

20 30
CyTtkn

40 50

Puc. 3. U3aMeHeHMe MacCCHI TeJla 9KCITEPUMEHTAIbHBIX X1~
BOTHBIX, MOJTyYaBIINX Pa3BeACHHOIO B BOIE MOPOIIKA He
00J1y4eHHOTrO (a) 1 00JlydueHHOro KapTodens (6—e), a Tak-
XKe CTaHJapTHBIM pauuoH nmraHus BuBapus ©OUIL
[MXOuMX PAH (d). o3l obayuyenus (kIp): 100 (6),
400 (8), 1000 (2).

XUMUSA BBICOKUX DHEPTUM  Tom 57 Ne 4

YTO TI0 AETYCTAIIMOHHBIM XapaKTePUCTUKAM JTyUIITH-
MU SIBJISIIOTCSI KIYyOHU KapToderisi, BbIpallleHHbIE 13
CeMEHHBIX KIIyOHeil, 00irydyeHHBIX no30ii 300 I'p BHe
3aBUCUMOCTU OT HAJIMYMS WJIN IJIMHBI POCTKOB TP
o6nyyeHuu. OHU OKa3aJIUCh C HaWJIy4llIei 1ea0CT-
HOCTBIO KOXKYPHI U MSIKOTH, IMEIOT JIYJIIIyIO KOHCH-
CTEHIIMIO 1 00JIAAIOT JIYYIITNM 3aITaXOM M BKYCOM.

Bauanue pazauunvix 003 Y-00ayuenus
Ha MOKCUMHOCMb KAYOHell Kapmoghens

B niepBoii cepu ONBITOB Y MBIIIEH, TOTyYaBIINX
eXeqHEeBHO BHYTpMKelymouyHo B go3e 1000 mr/kr
pa3BeOeHHOIO B BOIE MOPOIIKAa OOJy4eHHOIO pa3-
JIMYHOM 1030 Y-usnydyenust (100—400 kIp) kapto-
densa, KIMHUYeCKUE MTPU3HAKU ObLIN 0e3 BUIMMBIX
M3MEHEHUIT: XKMBOTHBIE BRITVISIIEIIN aKTUBHBIMU, Pe-
arvpoBaJIM Ha BHEIITHUE pa3apakKuTeNIn, IOTPeOIsuIn
KOPM U BO#y, TeMIlepaTypa, IIyJIbC, AbIXaHue OB B
npenenax (puanosornyeckoii HOpMEL. CiamM3ucTas
m1a3 6e3 m3MeHeHUi. KOXHBIN TTOKPOB TIAIKWIA,
JIBV>KEHUS SKMBOTHBIX ecTecTBeHHbIe. CirydyaeB rude-
JI1 XUBOTHBIX He HaOaomaau. MBIIIM OMNBITHBIX
TPYNII HUYEM HE OTIMYAIMCh OT KOHTPOJBHbBIX, ITO-
JIyYaBIIMX He 00JIydeHHbI KapTOodeIb.

HM3mMeHeHne Macchl Tejla BKCIEPUMEHTATBHBIX
JKUBOTHBIX, TOJyYaBIIMX HE OOJy4eHHBIM U 0OJIy-
YeHHBIN KapTodelb MpuBeneHo Ha puc. 3. Kak Bum-
HO, JKMBOTHBIE, TTOJIyJIaBIINE TOJIHLKO HEOOTydeHHBIMN
(kpuBas a), obnydyeHHblit no3oi 100 kIp (kpuBast 6)
MIPUOABIISIOT B Bece MPaKTUUECKM TaK Xe, KaK U K1~
BOTHBIE, MOJYYaBIINE TTOTHOIIEHHBI CTaHIAPTHBIN
pauuoH nutanus BuBapus OUILI [IXD u MX PAH
(kpuBast d). IlocnengHue 3a BpeMsI 3KCIIEpUMEHTA
npuOaBMIM B Bece B cpemHeM Ha 5 T. OqHako Ha0Iro-
JaeTcs HEKOTOpOE CHIDKEHHE CpEeTHEero IpupocTa
JKUBOM MacChl MBIIIIEH, eclM MX KOPMUTDH KapTode-
JieM, OOJIydeHHBIM 00Jjiee BBICOKMMHU J03aMU pagua-
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mun. B pesyiabTate, B KOHIIE SKCIIEpUMEHTa TIPUBEC
>KMBOTHBIX, MOJyYaBIINX 00ydyeHHbI no3amu 400 u
1000 xI'p kapTodenb, 66U TpuMepHO Ha 40% HITKe,
YeM TIpY WX KOPMJICHHW CTaHOAPTHBIM PalioOHOM
60 KaprodeyeM, He OO0Iy4eHHBIM MM OOJIyYeH-
HbIM 1030 100 xIp.

Kaxk BUIHO, 3KMBOTHBIE, TTOJTy4YaBIlIie BHYTPYDKEITY-
JIOYHO BOIHYIO CYCIIEH3UIO IOPOIIKa HEOOIydeHHOTO
nnn obmydeHHoro 1030it mo 100 kI'p kaprodenst, Haon-
paloT Bec, KaK B CJlydae MX KOPMJICHMS TTIOJTHOLIEHHBIM
CTaHJAPTHBIM PALMOHOM, T.€. IIPUCYTCTBUE B UX pallv-
OHe O00JIy4eHHOTO TaKoil J030i1 KapTodess He CKa-
3bIBAE€TCS Ha KAYeCTBE MUTAaHUS U BeCe XKUBOTHBIX.

ITatomopdonoruueckoe ucciienoBaHe BHYTPEeH-
HUX OPraHOB IMOAOMBITHBIX XXMBOTHBIX HE TTOKa3ajao
CYIIECTBEHHBIX pa3jiMuMii BO BHEIITHEM BUAE MEXIY
OIBITHBIMU U KOHTPOJBbHBIMU Ipyrnnamu. Kak Bum-
HO U3 puc. 4, MaccoBble KOI(PPULMUCHTH IT0YEK
(kpuBast a), celie3eHKM (KpuBasg 6), cepala
(kpuBas ) U Jerkux (KpuBasi ¢) MbIIIeii, MoaydaB-
IIUX HE OOJyYEeHHBIM U OOJy4eHHBIN KapTodeb,
MPaKTUYECKU OIMHAKOBBI U HE 3aBUCSIT OT J03bI 00-
JiyueHus KapTodessi, 4TO KOCBEHHO MOXET yKa3bl-
BaThb Ha OTCYTCTBHE TOKCUYECKOTO TPOSIBICHUS 00-
nydeHHoro no3oit mo 1000 xI'p xkaprodens. Toabko
Ha KpMBO 3aBUCUMOCTU MEYEHU MblIllIeii, moayJaB-
IMX 00yYeHHBI KapTodenb (KpuBasi d), HabIoaa-
eTcs1 He3HaunTeabHoe yBeandeHue (Ha 0.25 1) cpen-
Hell MaccChl TEYEHU C MOBBILIEHUEM A03bl OOTyYEHUS
kaprodens o 1000 kIp.

Takum o6pa3om, B pe3ysIibTaTe IIPOBEICHHBIX MC-
cJIeIOBaHUl YCTAHOBJIEHO, YTO Y >KMBOTHEBIX, MOJY-
YaBIIMX Pa3BeIcHHLII B BOJE MOPOIIOK OOIYy4eHHOTO
nmozoit 100—1000 xI'p xkaprodenss, He TMPOSBISIOTCS
OoTpMIaTeJIbHbIe U3MEHEHUS B KIIMHUYECKUX 1 TTaTO-
MOPMOTOTNYECKUX MOKAa3aTeNsIX MO0 CPAaBHEHUIO C
KOHTPOJIEM, TIOIyJaBIIeM HEOOyYeHHBIN KapTodeb.
N3 sToro crnenyet, 4To KOpMJIEHUE Y-O0OJy4YEHHBIM
nmo3oii mo 1000 xI'p xkapTodeneMm He BIUSIET HA Opra-
HU3M XUBOTHBIX, 32 UCKIIOUYEHUEM TOTO, YTO TIPU
KOPMJICHUU KMBOTHBIX KapTodeyieM, 00IydeHHbIM
no30it 400 1 1000 xI'p HaGMIOmaeTCST CHIKEHUE TIPU -
Beca B XKMBOI Macce SXMBOTHBIX.

Bauanue do3vl eederue Y-001y1eHHbIX
KAyOHell kapmogheass Ha ux MOKCUHHOCMb

Bo BTOpOI1 9acTH 3KciepruMeHTA C TIOTOTTBITHBIMU
SKMBOTHBIMM OBLJIO M3YYEHO BIIMSTHYE HA XPOHUYIECKYIO
TOKCUYHOCTD J103bI BBEJIEHUE B OPraHU3M MbIIIIEi BOMI-
HOU CyCTIeH3UH Y-00JIydeHHOTO KapTodesi. YcTaHOB-
JIEHO, YTO MHOTOKpaTHOE TIPUMEHEeHUE O0Iy4eHHOTO B
noze 1500 xIp kapTodenss Bo BceX UCTIBITAHHBIX 103aX
BHyTprkemymouHoro BBeaeHust (5000—1000 mr/kr) He
BBI3BIBACT 3HAYMMBIX M3MEHEHUN B KIMHUYECKOM
COCTOSIHUM OTIBITHBIX MbIleil. [ToBeneHueckue pe-
aKInK, TToenaHre KopMa W MOTpebIeHre BOIbBI, Ya-
CTOTa NBIXaHUS Y BCEX KMBOTHBIX OIBITHBIX TPYIII

XUMUSA BBICOKHX DHEPTUM
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Puc. 4. MiIaMeHeHUe cpeqHeit Macchl Tovek (a), cene3eH-
Ku (6), cepaue (), Ierkux (¢) u rnedyeHu (d) aKCrepuMeH-
TaJbHBIX XXMBOTHBIX, TTOJIy4aBIIMX Pa3BeICHHbBIN B BOIE
MOPOIIOK OOJIy4YeHHOTO Kaptodelisi, B 3aBUCUMOCTH OT
J103bI 00JTydeHUST KapToes.
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Puc. 5. I3MeHeHMe XXNBOI MacChl MBI TTPU CKapMIIU-
BaHUU 00JYYEHHOTO U U3MEJIbYEHHOTO KapTodeisi B pa3-
HBIX 103ax BBeneHus1. J1o3bl 00aydeHust KapTodens (KIp):
0 (a), 1500 (6—e). do3bl BBemeHUS Tpernapara B KUBOT-
HbIX (Mr/KT): 10000 (a, &), 5000 (6), 7500 (s).

OCTaBaJIMCh B IpeeaaX HOPMBI U HE OTJIMYAJIMCH OT
KOHTpPOJISA. 3a TIepuoI HAOTIOASHWS Y MBITIIEH, HaXxo-
JISIIIAXCS B OIBITE, HE OBLJIO BBISIBJICHO PACCTPOMCTB
MUIeBapeHUsI U MOYeoTaeNeHus. JIeTaTbHBIX CIy4a-
€B CpC€IU 2KMBOTHBIX B XOII€ OITbITa HE 6bIHO. Mpbiium
OXOTHO TTOEAIM KOPM, pABHOMEPHO NMPUOABISIIU B BE-
ce, He3aBUCHMO OT JI03bl BBEICHUSI CyCIIEH3UU B BOJIE
M3MEJIbYeHHBIX IocIIe 00IydyeHust no30ii 1500 I'p ki1y6-
Hel kapTtodens (puc. 5).

PesynbTaThl MaKpOCKOMUYECKOTO UCCAEIOBAHMUS
SKCIIEPUMEHTAJIbHBIX TPYII IOKa3ajlu Ha OTCYT-
CTBUE IOCTOBEPHO 3HAYMMBIX OTJIMYUI MO OTHOCH-
TEJIbHOW Macce BHYTPEHHUX OPTaHOB Yy MBILLIEU MTpU
KopMJIeHUH o0JryaeHHEIM go3o0i 1500 xIp xapTode-
JIeM B n3y4eHHBIX 1o3ax BBeaeHus 5000—10000 mr/kr
Ne 4
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Puc. 6. I3aMeHeHUe Macchl Tejla 9KCIePUMEHTATbHbBIX XKMBOTHBIX, MOJIyYaBIIMX COK, BBLAEISIBILIETOCS MPU O0JIyYeHUN KapTo-
densa nosoii (xIp): 2000 (a, 6), 1200 (s, 2), 5000 (9, e). 1036l BHYTPMKEIYIOUHOIO BBEAECHUS BOOHON CYCIIEH3MU COKa 00JIy-
yeHHoro kaptoderst 10000 mr/kr (a) u 20000 mr/kr (6), a TaKKe caMOro coka o0ydeHHOro Kkaprodels exenqHeBHo 1o 0.5 M

(6,0) 1 1.0 M1 (e, e).

10 CpaBHCHHMIO C aHAJIOTUYHBIMU ITOKa3aTCJIsIMU Yy
HMHTaKTHBIX 2KWBOTHBIX.

Ha ocHoBaHUM TIIPOBEIEHHBIX 3KCIEPUMEHTOB
OBLIO BBISIBJICHO, UYTO OOJIydeHUe KapTodess D030
Y-06iyuyeHus 1o 1500 kI'p He oka3bIBaeT HEraTUBHO-
ro BJIMSIHUSI HA OpPraHU3M >KMBOTHBIX U JOKa3bIBaeT
ero 0e3BpPEeIHOCTD [IJIS ITOTPEOIEHUSI YEIOBEKOM.

Toxcuueckue ceoiicmea coka, gvidensemozo 8 xooe
00yuenus kapmoens npu KOMHAMHOU memnepamype

Toxkcuueckue cBOIMCTBaA COKa, BBIASISIEMOrO B XO-
ne panuonusa KiyOHeit Kaprodens: no3amu y-u3iy-
yeHus 1200, 2000 5000 xI'p ObIIM MccaemOBaHbI Ha
SKCHEPUMEHTAJIbHBIX MBIIIIAX.

ComracHO peKOMeHIalusIM, TaHHBIM B “PykoBon-
CTBE IO MPOBENCHUIO TOKJIMHUYECKUX UCCIIeAOBaHUIA
JIEKapCTBEHHBIX cpeacTB” [20], MaKcMMalbHBIN 00beM
BBOJIMMOTO Mperapara BHyTPUKETYIOYHO MBIIIIaM MO-
XeT ObITh He 0osee 0.5 mi1. IToaToMy cok KapTodeas
¢ go3amu obGaydyenust 1200 u 5000 xI'p BBOmMIM
BHYTPIDKETYTOYHO XUBOTHBIM B HEM3MEHHOM BUIE
o 0.5 u 1 ma (aBa BBeaeHus mo 0.5 MJI B TeueHue 3 4)
Ha TIPOTSKEHUHN TpexX Hemellb. [Ipy 3ToM COK KapTo-
dens ¢ mo3oit oomydyenuss 2000 kI'p ObLT TIpeaBapu-

XUMMUS BBICOKUX DHEPTUM

oM 57 Ne 4

TeJIbHO BBICYIIIEH U BBEJIEH OMHOKPATHO B BUIC BOTHOM
CYCTICH3WH TIONOITBITHBIM KUBOTHBIM BHYTPIIKETYI0U-
Ho B go3ax 10000 1 20000 mr/kr. OOIIast TPOIOIIKI-
TETbHOCTh HAOMIONEHUSI 32 >KUBOTHBIMU COCTaBUWJIA
21 neHb.

[Mpu BHYTpUKEITyTOYHOM BBEICHWU MOPOIITKA U3
coka, obryaeHHoro go3oit 2000 kIp, 1 coka kapTodesns
¢ nozamu oorydeHus 1200 1 5000 xI'p HM ogHA MBIIITH
He mana. [lociie BBeAeHWST BUAMMBIX M3MEHEHUI B
JIBUTaTeJIbHOM 1 MUIIEBOM MTOBEACHUY KUBOTHBIX HE
OTMEUEHO.

JaHHbIe 0 BIUSHUM O0IYyYEHHOIO COKa KapTodeis
Ha Maccy TeJia 9KCIepUMEHTATbHBIX JKMBOTHBIX TP~
BeleHbI Ha puc. 7. Kak BUIHO, He 3aBUCUMO OT (POPMbI
BBEICHUS IIpeliapaTa, MoJIOXUTeIbHAsT JMHAMIKA Mac-
ChI TeJIa MBIIIEH OMBITHBIX I'PYMIT HAOMI0MAeTCs KaK B
cJiyyae BBEIEHUS BOOHOM CYCIIEH3MM IOPOIIKa 00-
JIydeHHOro KapTtodens (puc. 6, Kpusble I, 2), TaKk U
MpY BBEIEHUU COKa O0JIydeHHOTro Kaprodeis (puc. 6,
KpuBble 3—6). IIpu aTOM He HaOIIOHACTCS SIBHBIX
pa3In4urii B U3MEHEHU MaCChI TeJla II0 CPaBHEHUIO C
KOHTpPOJIbHOM rpymnrioit. CiieayeT OTMETUTD, YTO B XOOe
BBEICHUS COKa OOJIy4eHHOIro Kaptodeliss 3aMETHBIN
Habop Beca IMOAOIBITHBIMU KMBOTHBIMM HAaYMHAETCSI
MOCJIe HEIEJIbHOTO €KE€AHEBHOTO BHYTPYIKEIYI0YHOTO
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BBEACHUS COKa OOIydeHHOTO KapToderst, IIpuIeM JI0-
3bI 00JIydeHus1 KapToders B nuanaszone 1200—5000 xIp
NpaKTUYSCKU He CKa3hIBaeTCsl Ha MUTATEIbHOCTH CO-
Ka KapTodens.

Ilocne oKOHYAaHUS SKCIEPUMEHTATBHON dYacTu
WICCIIETIOBAHMST BCE JKUBOTHBIC OBLTN TTONBEPTHYTHI 9B-
TaHa3UU C TTOCISAYIOIIMM MaKPOCKOITMYECKUM OITHca-
HHEM BHYTPEHHUX OpraHoB. B pe3yibTaTe BCKPBITHS 1
TMOCJIEIYIOIIEr0 MaKpOCKOITMIECKOTO MCCIeIOBAHUS
W3MEHEHUSI BO BHYTPEHHMX OpPTaHax OITBITHBIX XK1~
BOTHBIX, MOTYYMBIIHX BHYTPYZKETYIOYHO OOy YeHHBII
pPa3sHBIMHU J03aMHM COK KapToderst, He OOHapYKEHBI.

Takum obpas3oM, JIETATbHOCTU AOCTUTHYTH HE yaa-
Jock. Mccmenyemblii cok KapTodeisi, 00JTy4eHHOTO 10-
3o 1o 5000 kxIp, sBISETCS MaJOTOKCHMYHBIM ITpH
BHYTPMKEJTyTOUHOM BBEACHUM.

Kak BumHO 13 BhIlI€ONIMCAaHHBIX HAOIIOACHU 3a
KUBOTHBIMM, BHYTPMKEJIYIOYHOE BBEACHMHE OOIIy-
YEHHOTO KapTodels He yrHeTaeT (PU3N0JI0rnyecKue
MpolIecChl TUILIeBapeHUsI, BhIIEIeHUs, OOMeHa Be-
mecTB. Bce XKMBOTHEBIE OITBITHBIX TPYII HA BCEM IPO-
TSDKEHUM DKCIIEpUMEHTA OBUIM (DM3NUECKU aKTUBHBI.
Oo6nyyeHne KapTodess He MOBIMSIIO TaKKe Ha ypo-
BEHb IVTIOKO3bI B KpOBU MbIIIIeii. Bo Bcex rpymimax xu-
BOTHBIX YPOBEHb ITIOKO3BI B KPOBH OBUI B TIpeAeiax
dusmonorndeckux peepeHTHRIX 3HaUeHU (puc. 7).

HOJ’[Y‘-ICHHBIC PEI3YJIbTATbl ITO3BOJIAIOT CACIAaThb
CJICOYIOIIME BbIBOILI:

* mpedrnoceBHBIe M03bl obaydeHust 200—300 Ip
KiyOHel copTa “MeTteop” mpH Imocagke B YCIOBUSIX
MockoBckoii obnactu Poccuiickoit ®Penepauuu
MPUBOIIT K HaNOOJbIIEeMY TOBBIIICHUIO YpoXas U
COoIepKaHUIO KPYMHBIX KIyOHeH KapTodens ¢ ero
JIYYIITUMU NOTPEOUTETLCKUMU CBOMICTBAMM.

* CpPaBHUTEIBHBIN aHAIN3 TAaHHBIX TT0 YPOXKANHO-
CTH, TI0 BBICOTEC M KOJMYECTBY cTeOJieil Mo3BOJIsSIeT
CIIeJIaTh CIICIYIOITNI BEIBOI — XOTSI BEICOTa paCTeHUIM
OKa3bIBACT BJIUSIHUE HA OYAYLIYIO YPOXANHOCTD, OfI-
HaKO B 0OJIblIIEel CTEIEH! MOJOXUTEIbHAasI KOppeJIsi-
s ¢ YPOKAMHOCTBIO HAGIIOmaeTcs y IoKa3arens,
OTpaxalollero KoJIMYecTBO cTedieid B mepuo pocTa
pacteHuit kapTodes;

* B OTJIMYME OT ypoxkas 0e3 MopdOJIOTUIeCKNX
HapylLIEHHW, BEIPAILEHHOIO U3 KJIyOHel, 00TydeHHBIX
nmozamu 100—400 I'p, B hopmax KapTodeist u3 00IydeH-
HbIx go3amu 500—600 I'p ceMeHHBIX Ki1yOHET, HabJII0-
naroTcs MOphOJIOTUYECKUE U3MEHEHUsI, a UMEHHO:
KJIIOBOOOpa3HbIe U B (popMe cepalia OOJbIINE KITyOHU,
MeJIK1E KITyOHHW B (popMe SMOPHUOHOB;

* OlIEHKA BIUSIHUSI OOJIydEHHOro KapTodes: Ha
OpraHu3M MBEIIIEll M0 U3MEHEHUIO BeCca KUBOTHBIX,
COIEP>KaHUIO TIIOKO3bI B KPOBU, MaTOMOP(doJiornye-
CKUM TOKAa3aTelsIM U KIIMHUYECKUM IIPOSIBICHUEM
WHTOKCUKALINN CBUICTENILCTBYET, 00 OTCYTCTBUU TOK-
CUYECKOTO TIPOSIBJICHUSI B ciydae KOPMIJICHUS TIOMd-
OTIBITHBIX XKUBOTHBIX Y-00TydeHHBIMU 10301 10 100—
1500 xI'p xryOHsIMM KapTodesss Wi COKOM, BBIIE-
JISIBIIIMCS TIpU uX paauoiuse no3oit 1200—5000 kIp;
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Puc. 7. ConepkaHue ITIOKO3bI B KPOBU MBIIIEH B Teue-
HUME DKCMEPUMEHTA B 3aBUCHUMOCTU OT J03bl OOJIydeHMSI
kaprodens (a) v OT 1036l BBEIeHUST 00JIydUeHHOTO KapTo-

dens (6).

* HaOMIOOEHME 3a SKUBOTHBIMM I10KA3aj0, 4TO
BHYTPIKEJTyIOUHOE BBEICHNE BOTHOM CYCIIEH3UU T10-
pouika Y-o0Jy4eHHBIX KIIyOHEl KapTodeist Wi coka,
BBIIE/ISIEMOrO B IIpOLIeCCe pamuoiv3a KIyOHeil, He
MPUBOIUT K YTHETEHUIO (PU3UOTOTMIECKIX TTPOLIECCOB
nmMueBape€HUs, BbIACICHWA NN oOMeHa BEUICCTB 101~
OITBITHBIX JKMBOTHBIX. Bce SKMBOTHBIE OIBITHBIX TPYIIIT
Ha BCEM MPOTSKEHNH KCIIEpUMEHTa ObUTH (pru3nde-
CKM aKTUBHBI, U YPOBEHbB IJTIOKO3bI B UX KPOBU ObLI B
npeaenax pru3noNIorndeckKux peepeHTHBIX 3HAYSHUIA.

NCTOYHUK OMMHAHCUPOBAHUA

Pa6ora BeImosTHeHA TIpM MoiepkKe ['ocymapcTBeHHO-
ro 3amanuss AAAA-A19-119041090087-4.
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