




















Cucrema MeponpHATHA O OTPaHAYCHAN YHCIICHHOCTH MOJLTIOCKOB
(OpoMeXyTOUHBIX XO35€B (hacHoN) Ha HACTEHIAX

H3BecTHO, 9YTO NOMEMO JCTEBMHATH3AaOHH JKHBOTHBIX OJHHM H3 CIIOCOBOB
OpohHIAKTHKE hacHHEONe3a H BOPbBBI C HEM SIBISETCS YHHUTOXEHHE MOJUTIOCKOB —
NMPOMEXYTOUHBIX X0351€B PaCHON.

B nocneanne ronsl 3HaYHTENbHOES BHHMAHHE YIEJ€TCS BOMPOCAM HCHONb30BaHHA
MHKPOOPTraHH3MOB H OBpa3yeMbIX HMH (PH3HOJOTHYECKH aKTHBHBIX BEHIECTB UL BOPBBBI C
IPOMEXYTOUHBIMH X035€BaMH IeJIbMAHTOB.

Hcxons B3 9TOro, Mbl PEIIHIH INPOBECTH HCCICIOBAaHHS B JNaHHOM HAlpaBJICHHH.
Jlnsi onpelenenns NaTOreHHOro BO3AeACTBHA pa3nHYHbIX mraMMoB Baccillus thuringiensis
Ha L. auricularia, nposens TpH cepun onbros B HacTHTYTe MEKpOBHOTOorEE HAH PA.

Ilepen 3apaxXeHneM NpPHrOTaBIHBAIH MHKpPOBHBIE CycneH3HH (0 SOMiI), Aenasi CMBIBBI C
IBYX KOCSKOB arapa. Yd4eT IHBEJH MOJUIOCKOB NPOBOHIH B TEUEHHH 7 CYTOK INOCIE
3apaXeHHs.

PesynsraTel HCCNEZOBaHHA NOKa3adH, YTO HH ONHH H3 HCHBITAHHBIX HAMH DITaMMOB
Bac. thuringiensis He oBJlaZacT NaTOTeHHBIM Bo3AcAcTBHeM Ha L.auricularia u P.planorbis
sieversie. B Toxe Bpems, mramMMsel Bac. thuringiensis Ne 647a, 1134, 1135 u 1222 osnazam
CHIbHbIM NaToreHHbIM nefictBueM Ha L.truncatula, Tx. Ha 2-0ffi ® 4-pId AHE mocle
3apaXkeHH s 3THMH IUTaMMaMH BCe NOONBITHbIE MaNbie NPYAOBHKHA TOTHBIH.

9710, MO-BHAEMOMY, CB3aHO C T€M, UTO [aHHbIE INTAMMBI OTHOCSTCH K NEPBOMY
cepotany (H1), xoTopbIfi BRLAEISAET S9K30TOKCHHBL. ONHAKO NPHMEHEHHAE JAHHBIX IITAMMOB B
HeNAX BOPbEbI C MOJUIIOCKAMH MbI BE CUHTAEM IEJIECOOBPAa3HbIM, T.K. IOMUMO T'yBHTEbHOTO
NeACTBHA HX Ha MalbIX NpPY.JOBHKOB, JAaHHbIE MHKPOOPIraHH3MBI MOIYT BBI3BaTh I'HECNb
ApYTHX XHBbIX OPraHH3MOB, YTO HUpEBaTo HApYIICHHSMH BHOIEHOJOIHYECKHX Lenefl B
NPHPOAE.

AKTHBHOCTb (PepMEHTOB — CHIBOPOTOYHBIX aMHHOTpachepas
(ananuRamMEROTPaBCepa3a, acNapTaTaMHHOTpaHChepasa) H JIaKTaTAETHAPOreHa3bl
[IPH Pa3HYHbIX CTAMHAX (haciyosesa oBel

Hamu mccnenoBanHA CBHAETENBCTBYOT O TOM, YTO NpPH CHOHTAaHHOM  chaciHoNe3e
(F.gigantica) B MOMEHT, KOrla B IEYEHH NIapa3HTHPYIOT IPEHMATHAANBHEIE hOPMBI (haciHon
B ChIBOPOTKE KPOBH pe3ko Bo3pacTacT aktuBHOCTs ACT, AJIT u JIAT (Tasmama S). [Ipauem
aKTHBHOCTb TpPaHCaMHHA3 YBENHUHBAETCA NOYTH B 2 pasa IO CPaBHEHHIO C areJIbMHHTHBIMH
XHBOTHBIMH.

ITo-nameMy MHEHHIO pe3KOe NOBbIIICHHE aKTHBHOCTH (PEPMEHTOB B CHIBOPOTKE KpOBH
KHBOTHBIX SIBISIETCS CIEACTBHEM TPaBMaTHUECKOrO MOBPEXIEHHS NApEeHXHMbl NEUEHH
MHTPHPYIOIEMA M PacTyIMMH (pacOyoJaMH, TOKCHUECKOIrO BO3ZEHCTBHSA NMPOLYKTOB HX
XKH3HeJCSITE/ILHOCTH HAa OPraHH3M XO35lHHa H BO3HAKANEX HEKpO30B. B pesyimsrare
9ero MPOHCXOJMT HapymieHHe (pyHKIHH H CIDYKTYp KJIETOUHBIX MEeMBpaH MEUYeHOHOH
TKAHH, HapyIIeHAe BHYTPAMOJIEKYJLIPHBIX CBSA3eH (hepPMEHTOB, KOTOPbIE, OCBOBOXAASICh H3
KJIETOK NIEYCHH, IOCTYNalT B KPOBb.

Tasimna 5.

TMoka3zaremn aktasroctd AJIT,ACT m JLAT npu cacnmosnese oBel, Boi3BaHHOH

NpeHMArHHATbHBIME H EMArHHATbEbIMA NTaDa3HTaMH

AJIT en/mn ACTen/vn JIAT en/mn
I'pynmsl (HOpMaJIsHbBIE (HOpManbHbIE (HopMansHbIe
KHBOTHBIX BEJIHUHHBI BEJIMYHHBI BEJIHYHHBI
35-40e/mn) 35-40en/mn) 200-480ex/mn)
[IperMaruHanbpHbd dacuuHoages
B°’“’;*g“’ 74,7+1,889* 66,43+1,344* 678,7422,86*
n=
A“"""M‘;gm‘e 36,071,534 31,081,794 384,6+22.31
e
HUMmarusanbublfi dpacununones
B';"_"z“;‘e 51,46+1,188* 57,85+0,97* 384,6£17,37*
A e’“’“‘i‘gm"‘e 32,84+1,025 34,781,904 316,8+29,49
i
p<0,05*

Ilpr nepexole BONE3HH B XPOHHYECKYI CTAIHI, KOIA2 B INEYCHH NapasHTHPYIT
HONOBO3peNble Napa3uThl, [OKA3aTeNH aKTHBHOCTH CHIBOPOTOUHbIX Tpadcammnas (AJIT,
ACT) npeBbIMAT ONMyCTHMYO HOpMY B 1,56 pas3, H TOJIBKO NOKa3atenb akTuBHOCTH JLAT
HAaXOJHTCA B Ipe/esiax HOPMaIbHbIX BEJIHUHH (TaBIHIa 5).

Cnan chepMeHTHOR aKTHBHOCTH NpH XPOHHUECKOM cpacmmoiie3e yKa3plBaeT Ha
KOMIIEHCATOPHY0 CIOCOBHOCTh OPraHA3Ma K MOBWJIH3AIMH APYTHX CHCTEM Ha NMOLIEpKAHHE
roMeocTa3a, HO NPH 3TOM IATOJOrHYECKHE MPONECCH B NEUEHH HE YMEHBIIAKTCH, O YeM
CBHIETENLCTBYET NOBBINICHHAS aKTHBHOCTh CHIBOPOTOUHbIX TpancamuHa3 (AJIT, ACT).

AKTHBHOCTS anaHHHaMHHOTpaHCchepasbl (AJIT), acnapraraMuBoTpancgepasbi
(ACT) 1 nakraraeruaporesassl (JIAI) B CHIBOPOTKE KPOBH OBell, BOJIBHBIX
¢aciHoNe30M B BOCCTAHOBHTEIHHOM NEPHOAE IOCIIE HX AerebMHHTH3AHM

H3yueHHe aKTHBHOCTH HEKOTOPHIX (PEPMEHTOB, CHHTE3 KOTOpHIX IPOHCXONHT B
TNedeHH, NO3BOJSIET ONpENETHTh ee (PYHKIHOHAILHOE COCTOSHHE IOCHE NPOBEACHHBIX
ZiereNbMHATH3AIHHA XHBOTHbIX.

HaMu ycTaHOB/IEHO, UTO XapaKTep BOCCTAHOBHTEJBHBIX TNPOLECCOB (PEPMEHTHBIX CHCTEM
TNeYeHH 3aBHCHT OT CXEMbl Aere/IbMHHTH3AOHH H IpPHEPO/bl AHITEIBMHHTHKOB. Tak, NpH
noaTanHofi IerenbMEHTH3amEH  aneMuzogenoM (0,15r/kr) m rexcmxonom  (0,2r/xr)
¢ 15-muesubiM uETepBaioM (293=100%), axtHBHOCTH cpepMenta ACT nocrrraer
HOpMaJIbHBIX TOKa3aredyiefl uepe3 30 aHeft nmocie nepsoll AErelbMHATH3ANHH. AKTHBHOCTD
xe AJIT nonHOCTHIO BOCCTaHaBimBaeTcs yepes 60 AHeH mocie nerebMHHTH3ALHH.

Ilpe oONHOKpaTHOH IHEreJbMHHTH3AlHH JIEKAPCTBEHHOR CMechbi0 aleMHOO(eHa H
rexcaxona (0,1 r/kr u 0,15r/kr), npa 93=100% HOpManH3anHsa MNoKa3aTejel aKTHBHOCTH
tpacamuna3s (AJIT, ACT) nporcxonst Ha 60-% AeHb NOCTe ACre/IbMARTH3ANHH.

[Tpu nosrameEoil AereNsMHEHTH3ANHEH (hasHHekcoM (10Mr/xT) B anbseraaszonoM (0,01r/xr)
¢ 15-a8eBHBIM HHTEpBaioM HOpMamm3amusi akTHBHOCTH ACT Hamu ycramoBieHa Ha 60-f
ZIeHb TI0CTe MepBOfl IereIbMARTH3ANEH, 2 BOCCTaHOBICHHE aKTHBHOCTH AJIT - Ha 90-& ZeHb.
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BBIBO A Bl

1. Qacnpones Memkoro porartoro Ckora SBISETCSA IIHPOKO PacnpoCTpaHEeHHBIM
TeJIbMARTO30M B X03AACTBaX ApapaTcKoff paBHHHEL DKCTEHCHBHOCTh HHBA3HH B CpelHeM
cocrasisieT 45,13%, NpH HHTEHCHBHOCTH HHBA3HH 47,4(1-205) 3K3. Ha OJHO 3apaXeHHOe
xuBotHoe. ITo oTaemnbM pafionaM (hacnoNe3HAS HHBA3HSI EMEET CBOH OCOBEHHOCTH.

2. Crenenb 3apaXeHHOCTH OBel (hacHONE30M 3aBHCHT OT THNA BeAEHHS OBIICBOACTBA,
BO3pacTa XHBOTHbIX H Ce30Ha roza. Tak, y XHBOTHBIX C IIPHCENLCKHM CONEPXAHHEM
SKCTEHCHBHOCTS (haciHONE3HOA HHBasHH Beiie (54,09%), YeM y XHBOTHBIX C TOPHBIM
NACTBHNHbIM coaepXaHHeM (37,67%). ®acmHones y osem B ApapaTcKofl paBHHHe
PETHCTPHPYETCH BO BCE CE30HBI roAa, NPHYEM IHK HHBA3HH PETHCTPHpYeTCS B NepBof
nonosuHe 3uMb1. C BO3PACTOM XHBOTHBIX 9KCTCHCHBHOCTh HHBa3HH BO3PACTAeT.

3.  Tloce3onHO Bo3pacTHOM COCTaB (hacIHON B EUEHH OBEN HEoIHHAKOB. B Mapre-anpene
Y MONOAHAKA OT 1 10 2 5eT H y B3POCHOrO MOTONOBbS OFHAPYXHBAIOTCS TONBKO
TIONIOBO3pEbIe (PaCIHOJILL, & B OCTANbHbIe MeCSIIbl OFHAPYXHBAIOTCS KakK MOJNOBO3PENbIE,
TaK H HENOJIOBO3peiible (hacHOMb] B Pa3THYHbIX NIPONEHTHBIX COOTHOMEHHSX.

4. VYcranoBneHo, 4To B Apaparckofi  paBHHHE TIPEHMYIIECTBEHHBIM  BHIIOM,
Napa3HTHPYIOIEM B IEUEHH oBel, sBisercs Fasciola gigantica (77,2% ciyvaes).

5. B ycnoBHSX ApapaTckofi paBHHHbI MeJKHf poratelfi CKOT MoOJBepraercs
TIEPMAHCHTHOMY 3apaXeHHIO Ha NPOTSDKEHHH BCEro BbIMacHOro cesoHa. Octpas cpopMa
¢hacHONE3a PETHCTPHPYETCS B OCHOBHOM B OCEHHHE MECSIIbL

6.  /[lerebMEHTH3AUHE OBEN NpeNapaTaMH OAHOKPATHOTO NPHMEHEHHS HE OBECIIEYHBAIOT
BBICOKYIO aHTTEIIbMAHTHYIO S(XPEKTHBHOCTh MpPH CINOHTAHHOM pacmHoNe3e OBen B
YCHOBHAX ApapaTcKofi paBHHHBL DKcTeHCO(peKTHBEOCTS (D3) chasunekca B no3e
15Mr/kr cocraBnser 85%, carTena B no3e 15Mr/xr - 55%, xno3anbsena B no3e 0,08r/kr -
80%, a cpensernasona (0,02r/xr) - 90%.

7.  YCTaHOBJEHO, 9TO NO CPaBHEHHIO C AHTTENBMHHTHKAMH OZIHOKPATHOTO MpPAMEHEHHS
CXEMBI NOSTAlHBIX ~NCreNbMHHTH3ANHA JKHBOTHBIX C 15-ZHEBHBIM HHTEpBANOM
OBECNCUHBAIOT  BOJIEE BBICOKYI) aHTIEJbMHHTHYIO 3(hheKTHBHOCTH npH cpacnHone3e.
Tak, mosramHoe npuMenenne dhasHHEKCa (10mMr/kr) B amssenmasona (0,01r/kr)
oBecnieynBaeT 96% 33, anemuaocena (0,15r/kr) 1 ambBeRAa30Ma (0,01r/xr) 92% 33,
a anemunogpera (0,15r/kr) B rexcuxoma (0,2r/kt) — 100% DD NpH CIOHTaHHOM
acmuoNese oBel.

8.  OmHOKparHas MereNbMHHTH3aUHS KHBOTHBIX JIEKapCTBEHHOA CMeChI0 aneMuaogena u
rexcaxona (0,15r/kr + 0,2r/xr) u (0,1r/kr + 0,15r/kr) osecneunBaer 100% JIeYEBHYI0
3ppeKTHBHOCTb MPH CIIOHTAHHOM chacIHONE3e OBEl, NPEHMYIECTBOM KOTOPOH SBIIsieTC S
KaK 9KOHOMH MaTepHANBHBIX, TaK H TPYAOBBIX PECypPCOB.

9. Hcnbrrangbie mamu mrammbl Bacillus thuringiensis He osmazaior TYBHTEIIBHBIM
neficrsreM Ha Lymaea auricularia. B Toxe Bpemst, mrammsr Bac. thuringiensis Ne 647a,
1134, 1135 1 1222 oBNafaoT CHIBHBIM NATOrEHHBIM AeHCTBHEM Ha L.truncatula.

10. TIlpu cpacumonese oBel, Koraa B NeyeHH Napa3sATHPYIOT IPEHMArHHAbHbIE POPMBI
TIapasHTOB B CHIBOPOTKE KPOBH Pe3KO NoBbimaercs aktasHocTh AJIT, ACT m JIAT.
Ilpn nepexoze FONe3HH B XPOHHUECKY CTAIH AaKTHBHOCTS TpaHCaMHHa3
(AJIT 1 ACT) noHHXaeTcs, HO 3HAYHTENHHO TpEeBbINAeT NpeNeNbHO NOMYCTHMYIO
HopMy, a akmuBHOCT® JIAI' HaxomuTcsi B mpenenaX HOPMANBHBIX BEJHUHH.
HETeHCHBHOCT, BOCCTAHOB/IEHHS (PYHKUHOHATBHON AKTHBHOCTH TeUeHH 3aBHCHT OT
CXEMbI JICTeIbMEHTH3AIHH H IPHPO B! AHTTEIbMHHTHKOB.
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.Snﬁm[[mﬁjmﬁ Utipgly Unndhiynth
«sjumplilinh purughnymgh hurnlodapuimputioimt jpanjhdaip Upwopaeyat
huppunjagpnad b gpar pbd apmpaph Gop dhgngumilblph Yzl

Npnénn@tiph uughnngt wowdl) nupuwdfwd Shéduyhl hhjwinniemutlinhg &, npp
manunlmd qquih Joou b ogunoemyd  wiuouGoguhnpyobp: Unlog@, Jipght
nuufunfjulh  pipwgpnd  gpiph  puguiummyd  Ue  umghnpngh  JUpwpbipyuw]
Uh6wljuqpulut wmjjwi@lng, wihuyn t wg hijuqhoh hudwdwpulught hpudhdulp,
yhtnwihliph Jupojudmpyut wunhGwip, hupmgsh qupqugiwip Swuuwnnn fud
Jungplinmnnn vh zupp gnpon@alip b wy:

Ugumnw@ph Suuunu@ | nwmdbuuhplip Jwbp Gnelipmynpliph  wughnynqny
Juipwlwénipymt wunhwip, fujuwwd Yhigwihtbph hwuwlhg, nwpju Gnubulhg,
higmtiu bwl whwubwuuhnpjut updo duhg: <hjuingnpywt pmddwh Gnpugnys b
worwoyt] wpryni@uodin Enwiolitph b vheng@liph Wzwldwh taunwlny, utinhp & npgt
n; vhwh thnpdwplly h ywpp hwiwéhdyuyht wunpounmylp, w2l
Shtjwpunhiwt wewdl] wpymbofin inwiwlyilp’ jojows dhongumiwt wwhh
[hanwint opquihqunuf qwifnn hwpmgsh qupquguw® thmihg (ulinwhwund,
ns ubpwhwumb), hismbu Gwh numdtouppliy YOUgwihibph wpob  2hmind
urdhininputupbipmqtiph (GLS, BUS) U puljinunghhnpnqtitwqu (L) pipdbtntlinh
wiptnhynipymp prrughnpngh wwpplip thoytipnud b hinshdqupuniniwt zpgwinud:

<hnwgnuinigyni@iliph  wpymipmd wwmpqyhp £, np Upwpuuyw®  hwppunjugph
winiunpymubipmy  nguwpiiph pwughnpnqp Glipluynudu fuhun wwpuodud £
fuqunid t untjh put 45%: <hdwinmpyut hhfuoiot hopmghst b F.gigantica ibuolyp:
Nstuwpliph Jupuijjuonipyut wunhswip wuydwiodnpjud b obuuboouwhngeyuh
Jupdwh dlhg:

Utip htitnwgnunipymbbipp Jiuynid G, np bwughnpngny Jupuljfwo Ga ngluwptbinh
pninp hurumluh@ adpling, werlon@ hisl Gl wopijwd downgu;utipp” wtith phy, put
uipwhuum® Yionwipbbpp: UzJwd hjuwghwt wpdwbwgpymid § unipnng  wwpdu
pipwgpnud:  hunwUhtliph pnnp hwuwlught  jwdpbph  Jupulpwongeyul
gnigwihyGlipp Yupnl] wémd b4 wptiwbp, hinwquymyd wylijwbun dnmh wewght
[iuh@ haunid wowybjugoyth (upGwboght Jupoiand):

Ulp ¢npdbipnd Swghlilipup’ 15Ugljq suwthwpwtmyny, gmiguphiplij t 85-89,6%
tpunbtvwpymbafinmpyma (EU): Untnl) wuunpuounmyp 15dq/ljq suthwputilng,
55-65,7%, Ynquiphtp 0,08 qAjq swhuwpwiwlynd, 80-82,1%, hul Phuphunwgng
ypunpurutnmyp (0,02q/ljq) gmguaplintit & 85,3-90% tpunbitumprnym tanflitnnipymt:

Nsuupitiph pwughnpngh dundfwluly weonfliy wpymbodin 69 G dbp §oqdhg
Wwlyud Sheywpwthnfubtph thnpughtt ujulidwilipp 15 op plinuhgnudny: Ujuugliv,
puwghtbipuh’ 10dg/ig U wipliinguqnih’ 0,01¢/jq swthwpwhwlitipn] [Hunwlhtliph
Shéjupurnyemip gniguplpli t 96-100% LU, wglivhnndlith (0,159/q) b wiplitinuqnih
(0,01g/lg) - 92-97,05% EU, huyj wglihnndbuh 0,15¢9/q L hlipuhjunih 0,29/
swthupmiulipn’ 100% EU:

Uglithnndbth' 0,15¢/4q b 0,1g/q, hipuhjunih’ 0,29/4q U 0,15¢/q surthwpwbwljuliph
thwijug nUnujpweinpgh dunyg oquiwgnponuip nsjuwpiiliph burughnpngh durdwuy
gmguplipnud £ 100% poidhs wpyymbwdhnnieymb:

Utip nmunidbwuhpnipyni@@iliph wpryni@pltinp gnyg 64 unflif, np bwughnpngny hhJurtin
hunwihubph wpywh shénfnud GLS, GUS b L9 HipdGuntbph wijnpgnipniup fuhun
pupipmimd t, U wt Jipuiuwiqiynmd bt dhéJuwpurhniyenithg htitn  wwmpplip
dundintbipnd juwfujuwo GUuguihtbph pmiddwt  uplidughg b hwlwshadught

wpurnpwunmih pnyphg: 7 Zt: 9
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