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[IpoOnembl  OMOJIOTHMH, 300TEXHHH U OHOTEXHOJIOTHH. COOPHUK TPYIOB HAaydHO-
NPaKTUYECKOH KOH(EPEHIIMM HayyHOro OOIlIecTBa CTYJAEHTOB U AaCHUPaHTOB OHOJIOrO-
TexHojormaeckoro gakynsrera (HoBocubupcek, 18 nexabps 2017 r.). HoBocuO. roc. arpap. yH-T. —
Hosocubupck. 2018. — 186 c.

B cOopHMK BKIIOUEHBI MaTepuaibl HAyYHO-TIPAKTUUYECKONW KOH(PEPEHLUH HayqHOIro
oOmiecTBa CTYAEHTOB U aCHUpPAHTOB OHoOJOro-rexHojorudeckoro Qaxynprera HoBocubupckoro
rAY.

Marepuansl cOOpPHHKA MpeJHa3HaueHbl AJI CTYAEHTOB, MAaruCTPaHTOB, ACIHMPAHTOB U

npenoz(aBaTeneITI.

©HoBocuOHUpCKuii rocy1apCTBEHHBIN arpapHbIii yHHBepcHuTeT, 2018
Bxoaut B PUHII®: na



Cexnus - OBIIASA U YACTHASA 3OTEXHUA

BJIMAHUE BO3PACTA KYP HECYHIEK HA ITPOLHEHT BbBIBOJA MOJIOJHAKA

B.E. bezyanosa
H.C. Xpycmanésa, «. c. - x. H., doyenm
Hoeocubupckuii cocyoapcmeennuiii acpapHulil yHUSepcumem

[ITreBoAcTBO B OOJBIIMHCTBE CTPAaH MHpA 3aHUMAET BEIyIIee MOJIOKEHUE CPEeIu IPYTUX
oTpacieil CelbCKOXO035ICTBEHHOIO IPOU3BOJICTBA, OOECHeunBas HAcCeeHHE BBICOKOLIEHHBIMU
JUETUYECKMMH TPOAYKTaMM NHUTaHUA (sAlla, MsICO, JEJMKAaTeCHas JKUpHAs I[I€YeHb), a
IPOMBIIIJICHHOCTh ChIphEM JUIsl TepepaboTKH (IIepo, myX, IOMeT U T.A.). BeneHue ntureBoacTsa Ha
IPOMBIIIJIEHHON OCHOBE JAa€T BO3MOXKHOCTh IIOJy4YaThb BBICOKOKAYECTBEHHYIO IPOJAYKIHIO C
BBICOKO# 3(()eKTUBHOCTHIO OILTAaThl KOpMa [1].

WNukyOanust mosydusia TpPOMBIIUIEHHOE 3HAY€HHWE B CBA3M CO ClELUaNu3aluued U
MHTEHCU(UKALMEeH NTULEBOJCTBA U YCIIEIIHO MPOBOJUTCS BO BCe Mecslbl roja. Kpyriorogosas
WHKYOalus JIMKBHIMPYET CE30HHOCTh BOCHPOHM3BOJCTBA NTHIBI M CO3MAET IMPEIINOCHUTKA IS
HENPEePhIBHOIO POCTa MPOM3BOACTBA UL M Msica. OHa MO3BOJIAET MOJIYy4aTh JUIs BbIpAIMBaHUSA
OoJIBIIINE TAPTUN OJTHOBO3PACTHOTO MOJIOJHSKA M YIIydlIaTh KadyecTBO NTuibl. Ha nrunedabdpukax,
MHKYOaTOPHO-NITUIIEBOJUECKUX CTAaHIMSX, B CHELMAIM3MPOBAHHBIX XO3AHCTBaX HAaIleH CTpaHb
MHKYOaIust Ul U BBIBOJ MOJIOJHSKA MPOBOJAATCS B MIMPOKHX Macimradbax. B memom mo Poccun
€XKEroJHO B MHKYOaTOphI 3aKJIaJbIBAIOT CBBIIIE 2 MIIPJ. UL U BBIBOAAT npumepHo 1,6 — 1,8 mupa.
rOJIOB MOJIOJIHSIKA NTHUIBI BCEX BUIOB. BO Bcex NTUIEBOMYECKUX XO3SIMCTBaX CTpaHbl MMEETCS
00JIbIIIOE KOJMYECTBO MHKYOATOpPOB, €IMHOBPEMEHHAs €MKOCThb KOTOpbIX cocTaBisieT 400 mulH.
sinemMect. B KpymHBIX nexax MHKyOanuu ntunedadpuk eKeroaHo BEIBOIAT 10 S — 6 MIIH. IBITUIST
JUIS PEMOHTA CTajla Kyp-HEeCYIIEK.

Pacmmpsercs mHkyOauus syl Kyp MSCHBIX 1OpoJ. BbIBoA MOnOJHSKAa B MHKyOaropax B
nesnoM 1o crpane coctasiser 78—80%. OnHako MMeeTcss MHOTO XO34HCTB, I'Zle MPOLEHT BbIBOJA
paBen 85% wu Beiune [2].Ha nrunedpadpuke 3A0 «Hoo-BapsiieBckas» BBIBOA MOJIOTHSIKA
cocraBiseT 82%.

[lenp Hay4yHO-HCCIIEIOBATENbCKONM pabOTHl BBISIBUTH BIMSHUE BO3pacTa Kyp HECYIIEK Ha
IIPOLIEHT BBIBOJA MOJIOJHSIKA.

Uccnenosanus mnposogmwinck B 3A0 «HoBo-bapeimesckas nrunedabprka» Ha Kypax
Hecymkax «Hubbard Isa-F-15». Texnonoruueckue nmapameTpsl CoAEp:KaHUS POAUTENBCKOTO CTala
[0 IJIOTHOCTU MOCAAKU, PPOHTY KOPMJICHUS U IMOEHMS, TEMIEPATypHOMY M CBETOBOMY DPEXKUMY
COOTBETCTBOBAJIM IIPUHATHIM HOPMaM, IIPEyCMOTPEHHBIM JIJIs1 3TOrO Kpocca.

Jlia nccnenoBaHus ObUIM B3SThl MHKYOAlIMOHHBIE filla OT Kyp Hecyiek kpocca «Hubbard
Isa-F-15» B Bo3pacte 36 u 53 Henenu oT oaHoi maptuu. [Ipu 3aknagke suI B MHKYyOAIl[MOHHBIE
mkagbl OTOMpANKCh Siilla HY>)KHOM Macchl, MPaBUIbHON (OPMBI, C YUCTOM M TJIaJKOW CKOPIYIOH,
0e3 TpeluH, HapoCcTOB U BIaAuH. CxeMa ombITa NnpejcTaBieHa B Tadauie 1.

Tabmauua 1 — Cxema oneiTa

I'pynna KonungecTBo s, mryk Bo3spact ntunsl, Henens
KonTponbHas 378 36
OnsITHas 378 53

Ha unkyOanuio 3akiaapiBald WHKYOAIIMOHHBIE Silla OMBITHOM U KOHTPOJBHON TPYIIIBI MO
TpPHU JIOTKA B KoJuuecTBe 378 sul B 0AMH UHKYOaTop Mapku «Ctumynn-MHK».
JIns mocTHKEHUs TaHHOM 1eTM OBLIN ITOCTABJICHBI 3aaUH:



. OnpenenuTh Ka4ecTBO MHKYOALMOHHBIX SHUII OT Kyp HECYILIEK pa3HOro BO3pacTa;
. OneHka pe3ysnbTaTOB MHKYOAIMM B 3aBUCUMOCTH OT BO3pacTa HECYIIEK;
. Pacuer sxonomMuyeckoit 3pPeKTUBHOCTH OTYUEHHBIX PE3yIbTATOB;

Pe3syabTarsl Hcciie0BaHU
SAiina moctymwm B nHKyOanuonubii nex 10.08.17 1., 6pu1a mpoBeneHa Ae3uH(eKns Ul 1
710 3aKJIaJIKd B MHKYOATOPHI sHIa XpaHWINCh B TEYCHHUE TPEX THEH B Ne3WHUIMPYIOLIEH Kamepe.
Cpennuii Bec HHKYOAIIMOHHOTO SIiIIa KOHTPOJIBHOM TPYIIIBI COCTABIISI 59,8 Ip., B ONMBITHOM TpyIine
60,3 rp. [TokazaTenu HHKYOAIIMOHHBIX SIUII JIO 3aKJIAJIKH MTPEICTABICHBI B TA0IHIIE 2.

Tabnuna 2 — OneHka HHKYOAIIMOHHBIX SUI] 10 3aKIaJIKH

I'pynna Jara cbopa Cpok xpaHeHue Bce unk.siina, 3a105K€HO UHK.
WHK.IMI1a, THEH rpaMm Si1a, T
KontponbHas 10.08.17 34 59,8 378
OreiTHAS 10.08.17 3-4 60,3 378

Ao, nonydyeHHOE OT Kyp HeCyllek B Bo3pacTe 36 Hemenb, UMeNo Maccy siua Ha 0,5 rp.
MEHbIIIE, YeM siiilla MOIy4eHHOE OT B3pOCibIX Kyp. IIpoleHT ycymku BOBpeMsl MHKYOaluu SUI
npezcTaBieH B Tabnuue 3.

Tabnuia 3 — [IpoleHT yCcylku HHKYOAIIMOHHBIX SUI], 3JI0)KEHHBIX HA MHKYOAIHIO

['pymnna 7,5 cyTok 11,5 cyrok 19 cyrok
KontponbHas 3,9 7,5 11,8
OrmnbsITHAA 3,6 7,1 11,0

ITorepst Macchl MHKYOAlIMOHHBIX SIMII B KOHTPOJIBHOM IpyIIie BO BCE MEPUO/IbI HAOIIOAEHUS
ObL1 BbILIE, YEM B OMNBITHOM Tpymme. J[aHHbIE IOKa3aTeaud COOTBETCTBYIOT HOpMaM YCYIIKHU
MHKYOAllMOHHBIX SUI] HA JaHHOM HPEINPUSATHH.

3a pa3BuTMEeM SMOpHOHA MNpOBOJAWICS KOHTposb Ha 7, 11, 19 cyrkum wuHKyOauuw.
buonorudeckuit KOHTPOIIb B poIiecce MHKYOALMU MpeICTaBiIeH B Tabnule 4.

Tabnuua 4 — buosornyeckuif KOHTPOJIb B MPOIecce MHKYOALMU SIUIL

I'pynna Heomon. | TI'mbens KpoBp | 3amepmue | 3agoxnuku | ['emaroamHuOH
1-2 KOJIBIIO
Oit. | % |[Mr. | % |Mr. | % |[Mr. | % |r. | % . %
KonTponprast | 10 | 2,6 3 08| 14 | 3,7 5 1,4 8 2,2 1 0,4
OmnbITHas 13 | 34| 11 (29| 3 |08 5 14| 9 2,4 2 0,5

buonoruyeckuii KOHTPOJIb MOKA3aj, YTO OIMJIOJOTBOPSAEMOCTh ULl BBIIIE Y KYp B BO3pacTe
36 Hepenb. ['ubenb 3apoapliiieil Ha 1-2 CyTKH 3HAUUTENBHO BBIIIE ONBITHOM TPYIIIbI, @ KPOBSIHOE
KOJIBLIO Yallle BCTPEYaNoCh B KOHTPOJIBbHON rpymme. OTXopl HHKYOAIMK, TaKhue Kak 3aJ0XJIMKH U
3aMepiie SMOPUOHBI TNPAKTHUECKH OBUTM OJMHAKOBHI B 00eux rpymmax. ['ematoamMHHMOHA B
OTIBITHOM IpyIie Ha OMH 3MOpHOH ObLIO Ooublie. BeIBOA MOIOIHSAKA TIpEACTaBJICH B Ta0nuLe 5.



Tabmuna 5 — BeiBog MoJIOgHAKA

I'pynna ITony4yeHo ubIsaT KauecTBo cyToyHOro BeiBog
MOJIOHSIKA
TI'omoB % KOHIUIIN Hexkouauiu | dakrt, % | Ilman, %
OHHBIC OHHBIC
I'omoB | % | romo | %
B
KoHnTtponbHas 318 84,2 299 95 19 5,0 84,2 84,0
OmnbITHAsS 316 83,6 297 94 19 5,0 83,6 81,5

[IpoaHanu3upoBaB MOIy4YCHHBIC PE3YJbTaThl WHKYOAMM MOXKHO CIeNaTh BBIBOJ, 4YTO
VICIIOJIb30BAaHME KypP MOJIOJOK /U IIPOU3BOACTBA MHKYOAIMOHHBIX SUII [IETIeCO00pa3Ho.

[TpuObLIb, MONMyYeHHAss OT pealM3aldHd MOJIOJHSKA, B KOHTPOJBHOW TpPYIE COCTaBHIIA
20 930 py6., uro Ha 140 py0. mpeBHICKUIO TPUOBUIb, TTOIYYEHHYIO OT MOJIOHIKA ONBITHON TPYIIIHI.

BrIBOaBI

ITorepst Macchl MHKYOAlIMOHHBIX SIMII B KOHTPOJBHOM IpyIlie BO BCE MEPUOJIbI HAOIIOIEHUS
ObUT BBIIIE, YeM B OIBITHOW rpymme. /laHHbIE MOKa3aTeIN COOTBETCTBYIOT HOPMaM YCYIIKH
MHKYOAllMOHHBIX SUI] HAa JaHHOM HPEINPUSITHH.

Bronornveckuii KOHTPOIJIb TIOKA3aJl, YTO OIJIOJOTBOPSEMOCTH SHII BBIIIE Y Kyp B BO3pacTe
36 nenenb. I'nbens 3apoapliieii Ha 1-2 CyTKM 3HAYMTEIBHO BBILIE ONBITHOW I'PYIIIbI, & KPOBSHOE
KOJIBLIO Yallle BCTPEUAIOCh B KOHTPOJIBHOM rpymme. OTX0apl HHKYOAIMH, TaKHe KaK 3aJ0XJIHKH U
3aMepuIre SMOPHOHBI MPAKTUYECKH OBbLIM OAMHAKOBBl B o0eux rpymnmax. ['emaTroamMHHMOHa B
OTIBITHOM TpyIIie Ha OJIMH SMOPHOH OBLITO OOJIBIIIE.

[Tonyyenue MHKYyOAMOHHOrO siiia OT Kyp B Bo3pacte 36 Hemenb JaeT BO3MOYKHOCTh
MOJYYHTD SHI0 BEICOKMX MHKYOAIIMOHHBIX MTOKA3aTeIel U TOTIOHUTENBHYIO TPUOBLITb.

Cnucok JinTeparypbl
1. Kounmr U.U., Ilerpamn M.I'., CmupnoB C. b. IltuueBoacrso. — M.: KonocC, 2003. —
407 c.
2. «TexHonorus UHKYOalum» [OnexTpoHHbIN pecypc] Pexum JIOCTYyTIA:
http://worldgonesour.ru/pticevodstvo/1415-tehnologiya-inkubacii.html

OCOBEHHOCTH IIOJIOBOI'O NIOBEJAEHUA Y «PYUYHBIX» U «KA'PECCUBHbIX»
CAMOK AMEPUKAHCKOM HOPKH CTAHIAPTHOI'O U MYTAHTHOT' O
I'EHOTHIIOB

A.A. Mupownuuenxo
K.B. XKyuaes, 0. 6. 1., npogheccop
Hoeocubupckuii cocyoapcmeennwiii acpapHulil yHUgepcumen
O.B. Tpanesos, 0. 6. 1., npogeccop
QUl] Uljul’ CO PAH

BBenenue
Oxono 15 TeicsueneTuit Ha3ajd, He 3HAS MOHATHS <OKCIEPHUMEHT» M BOOOIE pacroyaras
JIOBOJIbHO  OTPaHWYEHHBIM  3alacoOM CJIOB, YEJIOBEYECTBO MPHUCTYNWIO K BEIUYAHIIEMY
OMOJIOTUYECKOMY OMBITYy. Pedb maer o0 OJOMallHMBaHWHM KUBOTHBIX M PACTEHUH, TO €CTh
JIOMECTHKAIIMH, KaK O MPOIIECCe MX UCTOPHUYECKOTO MPeoOpa3oBaHus U3 AUKUX B JOMAITHHE. ITO
OBLT TEpBBIA dTalm HAyKd M TEXHOJOTHM B HUCTOPUHM YEIIOBEYECTBA, OOCCICUMBIINHIA dYeTOBEKa
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MOIIHBIMA TPOAYIEHTAMH — TIOPOJAaMHU KUBOTHBIX, COpPTaMH pACTCHHH © IITaMMaMu
MUKpPOOPraHu3MoB. W XOTs cerofnsi JOCTUKEHHS HayYHO-TEXHMUYECKOTO Mporpecca 3HauYuTEeIbHO
paclIupWid paMKU 4eJIOBEUYECKUX BO3MOXKHOCTEH, TEM HE MEHEE, MEXaHU3MBbl 3TOr0 Mpoliecca BO
MHOT'OM 3araJlouHbl, 0 CUX [IOp OHU OPOCAIOT BHI30B HAYYHON MBICIH.

['maBHBI KpUTEPUI BO3MOKHOCTH OJIOMAIIHUBAHHUS HW3HAYAIBHO JIUKOTO BHJAA CIIYKHUT
YCIIEIIHOCTh €r0 Pa3MHOKEHHsI B HOBOM IS HETO CTPECCUPYIOIIEeH aHTPOMOTeHHOW cpesie, Kornaa
JUCTAaHLMS MEXY JUKUM KMBOTHBIM M YEJIOBEKOM COKPAILIAETCS 10 PACCTOSIHUS BHITIHYTOM PYKH.
Benr B mpupoaHoil cpene MOBeIEHHWE JUKUX OSKUBOTHBIX IIPU KOHTaKT€ C YEJIOBEKOM
XapaKTepu3yeTcs, Kak mpaBuio, «auctannuei nzderanus» (benses [1.K, u np.,1971).

ITo maunmatuse JI.K. bemnsiea B 1960-¢ roas! Obli1a opranu3oBaHa 3Bepodepma, CIIyKUBIIas
0a30i AJIs1 SKCIIEPUMEHTAIEHOTO MOJICIIMPOBAHUS IPOIIecca IOMECTUKAIIMH Ha CepeOpUCTO-UePHBIX
mucunax (Vulpesvulpes) u amepukanckux Hopkax (Neovisonvison); MmoaydeHHss HOPOK HOBBIX
I[BETOBBIX (HOpM; MCCIICAOBAHMS POJIM CBETOBOTO (haKTOpa B PEryNALUU CE30HHO-TIEPHOAMYECKIX
GbyHKIMH )KUBOTHBIX (TeHO(OHABI MYIIHBIX U CETbCKOXO03HCTBEHHBIX )KUBOTHBIX ).

Llenpt0 JaHHOTO HCCIENOBAaHUS OBUIO M3y4eHHE OCOOCHHOCTEH IOJIOBOTO IMOBEICHHS Y
JIOMECTUKAIIMOHHBIX M arpecCUBHBIX CaMOK aMEPUKAaHCKOM HOPKM CTaHJApPTHOTO TEHOTHUIIA U
ICHOTHIIA, TOJIyduBIIEerocss B pe3yibrare Mmyraumu — hedlundwhite. 3amawamu wucciemoBanus
ABIISJIOCH CpPaBHEHHE OCOOEHHOCTEH MOJIOBOTO Pa3BUTHS Yy CaMOK pa3HbIX BO3PAcTOB, Pa3HOIO
MOBE/ICHUS U Pa3HOI'O F€HOTHUIA.

O030p TuTEpaTYpHI

JUia TOoro 4troOBl JMKOE >KMBOTHOE CHAENANOCh JOMAIIHUM, OHO JOJIKHO OCTaBaThCs
IUIOJIOBUTHIM MPU PE3KO MU3MEHHUBIIUXCS YCIOBUAX CYHIECTBOBAHMS: B YCIOBUAX CHEIM(PUUECKOTO
KOPMJICHUS, OTPAaHUYEHHOCTH 3aHUMAEMOU TEPPUTOPUHU, CHUIKEHHUS JBUTATEIILHOW aKTUBHOCTH, a
IJIaBHOE, B YCIOBUSIX MPHUCYTCTBUS UEIOBEKAa Ha KOPOTKOM paccTOSHUU. WHBIMH CJIOBaMH,
JIOMECTUKALIMS MIPEACTABISAET cOO0M MpoLecc, PU KOTOPOM MOMYJISALUS KUBOTHBIX aAallTUPYETCs
K aHTPOIIOr€HHOM Cpejie MOCPEACTBOM KOMOMHAIMK TreHeTHuecKkux u3meHenuii (RatnerS.C., 1975).

B xone kieTo4HOro pasBeleHHs aMEPUKAHCKMX HOPOK ObUIO BBIACHEHO, YTO MYTAllUH,
3aTparvMBaoIlre y HUX OKPacKy Mexa, 00Ja/laloT CUIbHBIM IJICHOTPOIHBIM JIeHCTBUEM: 1) CBOMM
JIe30PTaHU3YIOIUM dPPEKTOM OHH YaCTO YTHETAIOT PEHPOAYKTHBHYIO ()YHKIIHIO HOPOK BILIOTH JI0
TeHETUYECKU JETePMUHUPOBAHHOIN MpEeHATAIbHON U MOCTHATAIbHONW CMEPTHOCTH MOTOMCTBA; 2)
MOAYJIUPYIOT MPOCTPAHCTBEHHYIO YIMAKOBKY NMUTMEHTHBIX TPaHyJ B BoJIOCE; 3) BO3ACHCTBYIOT B
pa3HBIX OTHENaX MO3ra 4Yepe3 H3MEHEHHE AaKTUBHOCTH MOHOAMHMHOKCHIAa3bl Ha METa0oIu3M
OMOreHHBIX aMUHOB (CEpOTOHMHA U J0(daMuHA), U CBSI3aHHYIO C HUMH CTENEHBIO IPOSBICHUS
JIOMECTUKAIIMOHHOTO TOBEACHUS; 4) CHWXKAIOT Kak OOIIyl JKHU3HECIOCOOHOCTh, TaK U
PE3UCTEHTHOCTh K BO30YIUTENIM BHUPYCHBIX U OakTepuajbHBIX 3a00jeBaHUi; S5) BIUSAIOT Ha
SHAOKPUHHYIO (PYHKIHIO HAAMOYEUYHUKOB U ToHaA; 6) BO3JAEHCTBYIOT HAa AaKTUBHOCTH
MUIIEBAPUTENBHBIX (HEPMEHTOB; 7) MOAUPUIUPYIOT CYOKIETOUHYIO CTPYKTYPY JICHKOITUTOB; 8)
3aTparuBarOT CE30HHBIE M3MEHEHHS COCTOSIHHMSI aHTHOKCHUIAHTHON CHCTeMbl M HU30(epMEHTHBIN
CIIEKTp JIAKTATJIETHUAPOTCHA3bl B OPraHaxX U TKAHSX.

MaTtepuajbl  MeTOAbI

AMepuKaHCKas HOpKa MPUHAJUIEKUT K OTpALy XuiiHbIX (Carnivora) ceMeWCTBY KYHBUX
(Mustelidae). B dopmupoBanue renHodoHAa COBPEMEHHOW aMEPUKAHCKOW HOPKH KJIETOYHOTO
pasBeieHUs] HauOOJBIIWI BKJIAJ BHECIM TpPU TOJIBHJA, pa3jMYyaroIlyecs: TJIaBHBIM 00pa3oM
apeasoM obOutanus: N. visonvison, OTIWYamoIascs HEOOJBIIMM pa3MEpPOM Tela, C KPacHBBIM
IIEJTKOBUCTBIM KOPOTKOBOJOCHIM MexoM; N. visoningens KpyIrHasi KPEIKOro TEJIOCI0KEHUS HOPKa,
¢ rpyObIM MexoM U Xopouieil miuonoButocThio U N. visonmelampeplus. B xone oOmena mexny
depMamMH TJIEMEHHBIMH >KUBOTHBIMU Yepe3 HEKOTOpoe BpeMs CHOPMHPOBAICS THII OKPACKH
AMEPHUKAHCKOW HOPKM KJIETOYHOTO pa3Be/ICHUs, TMOJYyYMBIINA Ha3Banue — Standard(+/+), B
KOTOPOM YK€ HEBO3MOKHO OBbIJIO HAHTH MPU3HAKU KaKOH-TMO0 UCXOAHOI reorpaduueckoil pachl.

Konnenrpanus Ha HEOOIBIION TUIOMAANA 3HAYUTEILHOTO MOTOJIOBBS KHUBOTHBIX MPHBENA K
OTPaHUYEHHUIO0 CBOOOJBI CKPEIIMBAHUS, YCHUJICHHMIO T'€HETUKO-aBTOMATHUYECKUX TIPOLIECCOB U
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UHOpHIMHTA, YTO B CBOIO O4YEpeIb IMOBBICHIIO YaCTOTy CIy4yaeB T'OMO3UTOTHU3ALMHU ajliesei
3aTparMBaroIIUX OKPACKY, MPEKIE CKPBITHIX MOJA MOKPOBOM cTaHaapTHoOro ¢genoruna. Coznarens
reHeTnyeckoir a30yku HopkoBojcta RichardShackelford (WisconsinStateUniversity, Madison,
USA) B 1941 1. coobmran, uro B 1929 r. B yCIoBHAX KJIECTOYHOTO pa3BeieHUs ObLIO 3aUKCHPOBAHO
POXJICHHUE TEPBOI0 MyTaHTa IJIATHHOBOM okpacku (p/p). B 1994 rony dhepmep E.Hedlund na cBoeii
depme B MuHHecoTe OOHApYXUJI POKICHHE Oeloi HOPKHU C TEMHBIMU TflazaMu. DeHOreHeTHKa
3TOH periecCuBHOM HOPKHU ObuIa ormy0irkoBaHa uepes necsth et P. Hlakensdopaom u JI. Mypom B
xypraie «JournalofHeredity» mox massammem hedlundwhite ¢ mpucBocHHeM eii reHEeTHUECKOTO
cumBodia - h/h. benbie Hopku rinyxue (Tpanesos, O.B., 2012).

[Ipu u3yyeHnn ocoOeHHOCTEW pa3BUTHUS MOJIOBOrO MOBEACHMS Y CAMOK HCCIEIOBaHUSIMU
ObLI0 0XBaueHO 292 royioBbl CTaHAAPTHOrO reHotuna, u3 Hux 150 pyunsix u 142 arpeccuBHbIE
caMku. C reHoTunoMm x> moHABAUT 122 camku, u3 HuUX 80 pydHbIX U 42 arpecCHUBHBIE CAMKH.
Bospacr xuBoTHbIX OT 1 roma mo 3 ner. JKuBOTHBIE M3HAYAIBHO OBLIM OICHEHBI HAa PYYHOE U
arpeccuBHoOe€ noBejsieHue 1no meroauke Tpamnesosa O.B.

IIpu omenke | 1mHS Hayanma pa3BUTHUS TOJOBOM OXOTHI Yy CAMOK HOPOK JI€Hb Pa3BUTHS
OTIpEeIeIISIN OT MEePBhIX MPU3HAKOB U3MEHYUBOCTHU METJIN Y JI000i caMku B craze. Konern pa3Butus
— JIeHb OKOHYATENIIbHOTO (HYOPMHUPOBAHHS IMETJIM. YUYHUTHIBAIIACH KPATHOCTH MOKPHITHS (OIHO, /Ba
win TpH). JlJisl OLIEHKH TPyMI CYUTAIN KUBOTHBIX C 3 KPaTHBIM MOKPBITHEM Ui XapaKTEPUCTHKU
JUTUTEIIEHOCTH OXOTBHI.

JlanHble 00paboTaHbl CTAaHAAPTHBIM OUOMETPUYECKUM METOAOM. J[0CTOBEPHOCTH pazmuymii
olleHUBaIM 10 Kputeputo CThIOJIeHTA.

Pe3y.]'ll>TaTbI H oﬁcyﬁme}me
Ta6Jmua 1- XapaKTepI/ICTI/IKa ITOJIOBOT'O MOBCJACHUS Y HOPOK PA3HBIX 'CHOTUIIOB

Standard (+[+), n=292 White hedlund (h|h), n=122
ITpuznak

X+ Sx Cv X+ Sx Cv
JleHb Hayana pa3BUTHUSA 24,6+0,71*** 28,9+1,01
OXOTBI 100% 52,9 117% 42,7
Komnen pazsurus 47 4+0 6*** 232 53,3+0,97 219
OXOTBI 112%
Bpewmst paSIiI/ITI/ISI 22.9+0,57 455 25,0+0,98 46,6
METIIN, THER 109%
IpoteHT KUBOTHBIX C 79 i 47 i
3 KpaTHBIM HOKPHITHEM

[Tpumeuanue: *** p<0,001

Mytanus whitehedlund 3atparuBaer mpu3HAKH BOCIPOW3BOJCTBA XKHBOTHBIX. BBISBICHO,
YTO MYTaHTHBIE HOPKH MO3KE TNPHXOISAT B OXOTYH 3aKaHYMBAIOT PA3BUTHE PEMPOTYKTHBHOTO
nukia (p<0,001). BrisBieHa TeHAEHIMS TOBBIIIEHHUS] KPATHOCTU MOKPBITUS Y CAMOK CTaHJApTHOTO
reHotumna. [1o mepuojam Havyaga pa3BUTHUsI PENpOAYKTUBHOrO nukia reHotun Whitehedlund mozxe
HaYMHAT pa3BuTHE OT 9% 10 17%.



Tabnua 2 — XapakTeprucTuKa MOJIOBOTO MOBEACHUS PYYHBIX HOPOK pa3HbIX T€HOTHUIIOB B
CBS3M C BO3pacTOM

Standard (+|+) Whitehedlund (h}h)
Tpusmak 1 rox, n=45 2 u 3 roma, n=105 1 rom, n=21 2 u 3 roma, n=59
)_(:I:Sy Cv )_(:I:Sy Cv X:I:SX Cv )_(:ts)z Cv

Jenp Hauama 31,7+1,75 27,8+1,28 31,6+2,73
Pa3BUTHS OXOTHI 114% 37,0 100% 46,7 113% 38,7 28,0+1,7 46,4
Komnen pazsurns 57,4+1,72*** 59,4+2,44**
OXOTHI 115% 19,1 49,8+0,83 16,8 113% 18,8 52,5+1,65 23,3
Bpems pazButus 25,8+1,71%** 27,1+2,92
i— 113% 42,5 22,8+1,19 52,2 110% 48,2 24,6+1,48 447
[IpoueHT
JKHUBOTHBIX C 3 15 ) 41 ) 13 ) 18 )
KpaTHBIM
MTOKPHITUEM
IToBenenue 4,3+0,44* 59,7 | 5,4+0,06(**) | 12,5 4,8+0,42 29,3 | 5,1+0,1(**) 15,8

[Mpumeuanue: paznuaus goctoBepHsl pu * p<0,05; ** p<0,01; *** p<0,001

PyuHble caMmku CTaHIapTHOIO I€HOTUIIA B Bo3pacTe 1 rojga MMEOT JOCTOBEpHO Ooiiee
[03/IHEe HayaJio penpoyKTUBHOIO LIMKJIA, B CPABHEHUHU C TAKMMH e caMKaMH Bo3pacTa 2 u 3 JieT.
CxomHas TeHIeHUMs HaOdromaercs mo rpynmam camok renoruna Whitehedlund. Umeercs
TEH/ICHIMsI TIOBBIILIEHUS] KPATHOCTU MOKPBITUS Y CaMOK B Bo3pacTe 2 U 3 roja, o CpaBHEHUIO C
caMKamu Bo3pacTta | roj.

B3pocnble camMku 000MX T€HOTUIIOB MMEIOT Oosiee BBICOKHE Oaulbl 3a Py4HOE IOBE/IEHUE,
YTO, BEPOSITHO, CBSI3aHO C MX aJanTalfeld K yCIOBUSAM COJIEpXKaHHUS M OOCITy>KUBaHHs. Takas ke
TEH/IEHIMsI HabJI0JaeTCsl y CaMOK 0OOUMX I€HOTHUIIOB arpeCCUBHOTO MOBEICHMS.

Pyunpie camku 00OMX TE€HOTHMIIOB B BO3pacTe | rojx mo3ke HAYMHAIA W 3aKaHYMBAJIH
pasBUTHE penpoayKTUBHOTO IuKiIa oT 10% 1o 15%, B cpaBHEHUH ¢ TaKUMH e CaMKaMHU BO3pacTta
2 u 3 rona.

Tabnuna 3 — XapakTeprucTuKa MoJIoBOro MOBEJAEHHSI arpeCCUBHBIX HOPOK PA3HBIX
TE€HOTHUIIOB B CBSI3U C BO3PAacTOM

Standard (+|+) Whitehedlund (h|h)
Tpusuax 1 ron, n=45 2 u 3 roga, n=97 1 rox, n=7 2 u 3 roga, n=35

X:I:S)*( Cv )_(:I:S)*( Cv )_(:I:S)*( Cv )_(:I:S)*( Cv
Jlenn Havana o 23,7+3,63 24,7+1,89(**)
PASBITIA OXOTHI 20,6+1,71 | 55,6 | 18,1+1,15(**) | 62,2 100% 40,5 136% 44,0
Konerr pa3Burus 45,3+1,76* 41,1+0,97(***) 48,4+1,68(***)
OXOThI 110% 26,0 100% 23,2 | 58,0+4,94 | 22,5 118% 20,5
Bpems passuts | o5 41165 | 429 | 22,040,94 42 | 34,2+6,0 | 46,4 24,5+2,18 51,1
HEeTIIH, THEeH
IIpouenT
JKUBOTHBIX C 3 25 _ 42 ) 10 ) 37 )
KpaTHBIM
TIOKPBITHEM
IoBeneHue 2,4+0,07*** | 21,6 | 2,7+40,04(***) | 17,7 | 2,040,28 | 35,0 | 1,7+0,12(***) 42,3

[Tpumeuanue: pazauams gocToBepHbI Tpu ** p<0,01; *** p<0,001

3HAUMMBIX Pa3IUYUil B BOCIPOU3BOIUTENBHBIX (DYHKIUAX MEXKAY arpeCCUBHBIMU CaMKaMU
CTaH/JapTHOI'O0 U MYTaHTHOI'O F€HOTHUIIA B BO3pacTe 1 roJ He BBISIBIECHO. benble arpecCuBHbBIE HOPKU
BO3pacTta 2 W 3 roja NPUXOJWIM B OXOTY M 3aKaHYMBAJIU IPOSIBICHHE IOJIOBOTO ITOBEJIEHUS
JIOCTOBEpHO TO3KE, YeM CaMKH TOro jke Bo3pacrta reHoruma Standard. Momoabie camku
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arpecCUBHOrO MOBEIEHUS CTaHIApPTHOro reHotuna Ha 10% no3sxe 3akaHYMBAIM Pa3BUTHE OXOTBHI,
[0 CPAaBHEHHUIO C CaMKaMH TaKOro € INeHOTHIIa Bo3pacTta 2 U 3 roja. ¥ TeHOTHNa BauTXDJIFOH]T
B3POCJIbIE CAMKHM HaYMHAIM U 3aKaHYMBAJIM PA3BUTHE MOJIOBOM 0XOTHI OT 18% 110 36% mo3xe, uem
Te ke Bo3pacTa 1 roa.

Tabnuna 4 — XapakTepucTUKa MOJIOBOTO MOBEJCHHS Y PYYHBIX U arpPECCUBHBIX HOPOK
pa3HBIX TEHOTHUIIOB OJIHOT'O BO3pPACTa

Standard (+|+) Whitehedlund (h|h)
_ ArpeccusHzsble 1 rog, _ ArpeccuBHsble 1
Tpusmax Pyunsre 1 rox, n=45 =45 Pyunsre 1 rox, n=21 rox, n=7
X £ Sx Cv X + Sx Cv X + Sx Cv X +Sx Cv
JleHpb Hayana 31,7+1,75%** 20,6+1,71 31,6+2,73 23,7+3,63
Pa3BUTHUS OXOTBI 119% 87.0 100% 55,6 133% 38,7 100% 405
*kk
f;’o“f;j passuTiA 57'45217’3/5 19,1 45563%/;76 26,0 | 594+2,44 | 188 | 580+4,94 | 225
Bpewms pa3Butns 27,1+2,92 34,2+6,0
i — 25,8+1,71 42,5 25,4+1,62 42,9 100% 48,2 126% 46,4
IpotieHT KUBOTHBIX 15 o5 13 10
¢ 3 KpaTHBIM - - - -
IOKPBITUEM
31,7+1,75%** 20,6+1,71 31,6+2,73 23,7+3,63
IToBenenue 119% 37,0 100% 55,6 133% 38,7 100% 40,5

[Tpumeuanue: pazauuns goctoBepHsbl pu * p<0,05; ** p<0,01; *** p<0,001

Tun moBeneHUs «Py4HOE» WIIM «arpecCMBHOE» CBS3aH C MEPUOJOM PAa3BUTHUS TOJOBOM
OXOTBI TOJIBKO Y CTAaHJAPTHBIX CAMOK JIFOOOTO Bo3pacTa. CxoHas TEHICHITMS OTMEUYACTCS Y CaMOK
T€HOTHIIA XDJIFOHIBANT.

Tabnuna 5 — XapakTepucTuKa MoJIOBOTO MOBEJCHHS Y PYYHBIX U arpPECCUBHBIX HOPOK
pPa3HOIro reHoTHNa 2-X M 3-X JIeT

Standard (+]+) Whitehedlund (h|h)
Pyunsie 2 u 3 rona, ArpeccuBHble 2 1 3 Pyunsre 2 u 3 ArpeccuBHble 2 1 3
HpunsHak n=105 rona, n=97 roja, n=59 roma, n=35
)_(:I:S)*( Cv )_(:I:S)*( Cv )_(:I:S)*( Cv )_(:ES)*( Cv

JleHb Havana pasBUTUs | 27 8+1 28%** 18,1+1,15 28,0+1,7 44,0
ox0THI 154% W1 000 | 922 | 113 | 404 | 247189 1 1009
Komnen pazsurus 49,8+0,83*** 41,1+0,97 52,5+1,65
OXOTBI 121% 16,8 100% 232 108% 233 | 48,4+1,68 | 20,5
Bpems pasButi 22.8+1,19 52,2 | 22,0+0,94 42 | 24,6+1,48 | 44,7 | 245+2,18 | 51,1
HEeTIIH, THEeH
IIpoueHT KUBOTHBIX C a1 _ 42 ) 18 ) 37 )
3 KpaTHBIM HOKPBITHEM

[Tpumeuanue: pazauuns goctoBepHsl pu * p<0,05; ** p<0,01; *** p<0,001

Takum oOpa3oM, Ha OCHOBAaHUHM PE3YJIbTATOB MPEICTABICHHBIX B Tabm.4 u Tabn.5, BHE
3aBHCUMOCTH OT BO3pacTa THIl TOBEJCHUS CBS3aH C IEPUOJOM DPA3BUTHUS IOJOBOW OXOTHI Y
CTaHJAPTHOTO TEHOTHIIA.

BriBoabI

1. Myranus whitehedlund 3atparuBaer npusHaku BOCIIPOU3BOJICTBA KHUBOTHBIX. BBISBICHO,
YTO MYTaHTHbIE HOPKH JIOCTOBEPHO II03KE IMPUXOAAT B OXOTY M 3aKaHYMBAIOT Pa3BUTHE
PENPOIYKTUBHOTO IWKJIA. BEISBIEHA TEHICHIWS TOBBIIIEHUS KPAaTHOCTH TOKPBITHS Y CaMOK
CTaHJApTHOTO T€HOTHUIIA.

2. PyuyHple caMKM CTaHAAPTHOTO T'€HOTHIA B BO3pacTte | Toga MMEIT JOCTOBEpPHO Oojee
M03/IHEe HaYajo PenpoayKTUBHOTO LIMKJIA, B CPABHEHUHU C TAKMMH e caMKaMH Bo3pacTa 2 1 3 JieT.
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CxomHast TeHaeHIMs HaOmogaercs mo rpynnam camok renoturna Whitehedlund. Wwmeercs
TEH/ICHIMS TOBBIIICHUS KPAaTHOCTH MOKPBITHS Y CAMOK B BO3pacTe 2 M 3 roja, 1Mo CpaBHEHHUIO C
caMKamu Bo3pacTta 1 roj.

3. B3spocibie caMku 000MX T€HOTUIIOB UMEIOT 00Jice BHICOKHE OaslIbl 32 PYYHOE IMOBEICHUE,
9TO, BEPOSITHO, CBSI3aHO C MX aJanTalMedl K yCIOBUSAM COJepKaHHus W 0OCIykuBaHus. Takas ke
TEHICHIMS HaOII0JaeTCs Y CaMOK 000HMX I€HOTHUIIOB arpeCCUBHOTO MTOBEICHHMS.

4. 3HaYMMbIX PA3JIUYANA B BOCHPOHM3BOJUTEIBHBIX (DYHKIMSIX MEKIY arpecCHBHBIMHU
caMKaMH CTaHIapTHOIO M MYTAaHTHOTO T'€HOTHIIa B Bo3pacTte | Troj He BBISBIECHO. belnbie
arpecCMBHBIC HOPKHM BO3pacTa 2 W 3 roja NPUXOAWIM B OXOTY M 3aKaHYMBAIU MPOSBICHUE
II0JIOBOT'O MOBEIEHUS JTOCTOBEPHO I03KE, YUEM CAMKH TOTO JK€ Bo3pacTa reHotuma Standard.

5. BeIBIICHO BJMSHHE TC€HOTHIIA TI0 OKpPACKe Ha MPOSBICHUS JIOMECTUKAIMOHHOTO
MOBEJICHHUS Y HOPOK 2 W 3 JIET: CTENEHb MPOSBIACHHUS M PYYHOTO W arpecCHBHOTO IMOBEICHHS Y
HOPOK CTaHIAPTHOTO F'C€HOTHIIA ObLiIa JIOCTOBEPHO BBIIIIE, YEM Y MYTAHTHOI'O T€HOTHUIIA.
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HCIOJb30BAHUE KOPMOBOWM JTOBABKH BAMIIAC B PAIIMOHE KYP —
HECYHIEK IPOMBIIIIVIEHHOI'O CTAJA

A.B. Ilempouenko
JIL.B. Yynuna, k. c. - X. H., 0oyenm
Hoeocubupckuii cocyoapcmeennwiii acpapHulii yHUsepcumem

Js Toro 4yro Obl HOJYYUTH BBICOKYIO HPOAYKTUBHOCTH NTHUIBI HEOOXOJMMO TI'PAMOTHO
UCTOJIb30BaTh KOMOMKOpPMa, KOTOPBIE JOJDKHBI OBITh COAJIAaHCHPOBAHBI 10 BCEM MUTATEIbHBIM
BelecTBaM [ 1].

Kpome Toro, BaskHEHIIEH LEIbI0 CEICKOT0 X035MCTBA B YCIOBUAX PHIHOYHON SKOHOMHUKH B
CTpaHe sBJSETCA CHAO)KEHHE HACEJIEHUS KAaueCTBEHHBIMM M O€30MAaCHBIMU MPOJYKTaMHU MHUTAHUS
Ipy MUHUMalIbHOM uX ceOectouMocTH. [loBcemecTHas XuMM3aLusi OTpAcid, Hepa3yMHOE
UCIOJIb30BAaHUE DA3JIMYHBIX [pEenapaToB MPHUBOAAT K HApyLIEHUIO MHKPOOHOIO pexuma B
[UIIEBAPUTENIBHOM TPaKT€ W HApPYLIEHUIO KHUCIOTHO-ILEJIOYHOTO pPAaBHOBECHS B OpraHu3Me
CEJIbCKOXO035HCTBEHHOM NTHILIBI, YTO BEJET K CHU)KEHHUIO IPOJYKTUBHOCTH U KaueCTBY MPOIYKLHH
ntuneBojcTBa. OpHAako cienyeT Y4MThbIBaTh, YTO YCTOMYMBOE COXPAaHEHHME  BBICOKOU
IOPOAYKTUBHOCTH 4acTO 3aBUCUT OT YMEJOrO HCIOJb30BaHHS KOPMOB PACTUTEIBHOTO
MIPOMCXOXKACHUS, KOTOPBIE B CBOIO OuYepeb OeHbI aMHHOKUCIOTaMUA. OCOOEHHO 3TO OTHOCHUTCS K
JUMUTUPYIOIIUM aMHUHOKHUCIIOTaM, TaKMM KaK METHOHMH, LIMCTUH, JU3UMH W TpuntodaH. Hano
3aMETUTh, YTO MPOMBIIIIEHHOCTh BBITYCKAET CHUHTETHYECKHE IpernapaTbl 3TUX aMUHOKHUCIOT, HO
OHU JIOpOTHE, MO3TOMY (UPMBI IO IMPOU3BOACTBY KOPMOB BBIITYCKAE€T MHOKECTBO KOPMOBBIX
n00aBOK, KOTOpble MOINIM Obl 3aMEHHUTh ATH Tpemnaparel. HoO Kak 3TH mpemapatbl U B KaKHX
JI03UPOBKaxX NMPUMEHATh HET €AMHOro MHeHus. [loaToMy 1enpio Hamel paboThl SIBUJIOCH U3yUEHUE
npenaparta baiinac B palnrioHax Kyp-HeCyIIEK IPOMBILIUIEHHOTO CTa/a.

IIpenapat baiinac OblI 3aKyIJIeH B X03sICTBE C yYETOM NPEAOTBPALLEHNUs METa00INYECKUX
HapyILIEHUH Yy CEJIbCKOXO3SMCTBEHHOM MTUIBI U 3aMEHbl JIOPOrOCTOSILIMX HE3aMEHUMBIX
aMHHOKUCIOT. OH COIEPKUT B CBOEM COCTAaBE HE3aMEHHMbIE aMUHOKHUCIIOTHI (JIU3UH, METUOHUH,
TPUOHMH, TpUNTO(haH) B OMOJOTHYECKU JOCTYMHOH (hopMe, UCTOYHHMKH SHEPTHH, OPraHUYECKHE
KUCIOTHI, (oCcHaTUAUIXOIUHBI, CTUMYJIATOPBl OCJIKOBOrO CHHTE3a HYKJIEHHOBBIX KHCIIOT,
AKTHUBATOPbI MPONMMOHATHOIO ITyTH U TIIIOKOHEoreHesa [2].

JUist TOCTHKEHUS OCTaBIEHHOHU 11eJTM He0OOXOAMMO pellIeHHe CIEeIYIONNX 3a1ay:

1.YcTaHOBUTH ONTHUMANIBHYIO O3y BBEJEHUS Ipenapara baiinac B paliuoH Kyp-HECYIIEK.

2.0npenenuTs BIMSHKUE ITOTO MIpenapaTa Ha NIPOIyKTUBHBIE TOKA3aTENH ITULIBI.

3. M3yunThb mokasarenau KauecTBa Ul O] IeHCTBUEM U3y4aeMOro Mpernapara.

4. JlaTp 3KOHOMHYECKOE OOOCHOBaHME NMPHMEHEHUs Ipenapara baiimac B panuoHax Kyp-
HECYIIEK.

Marepuan u MeTOAUKA MPOBeJAeHU MCCIe10BAHUS

OkcnepuMeHTalnbHass paboTa mpoBogwiack B ycinoBusx Kaprarckoil nrunedabpuku
HoBocubupckoii obnactu. 3a 00bEKT Hcciaea0BaHUN OBbIIN B3SITHI Kypbl-HECYIIKH B Bo3pacte 170
nHel kpocca Xaiiceke bpayn B konuuectse 150 ronos u npenapart baiinac. [{ns onbita ntuna Oblia
B35iITa OJHOTO BO3pPacTa, OJUHAKOBOTO HPOUCXOXKJIEHUS U IMPAKTUYECKH C OJUHAKOBOM >KMBOM
Maccoi. ITO KOJUYECTBO NTHILBI TIOJEIUIN Ha 3 TPYIIIHL.

[ITuna nepoii rpymibl Obula B3siTa 32 KOHTPOJIbHYIO Tpymiy. M3yuaemsliil npenapat baiinac
B pallMOH Kyp-HECYLIEK HE BBOAMJIM, T.€. HCIOJb30BATM KOMOMKOpPM, COaJlaHCHPOBAHHBIN IO
NUTATeNIbHOCTU M TpeJHa3HayeH /il KOpMIJIGHHS Hecyliek B 1 ¢a3y: colepikaHue ChIporo
npotenna 17%, oomenHoi sneprum 270 xkan, kanpuug — 3,6%, pochopa — 0,7-0,8%, narpus -
0,20% wu nuHONMEBOM KUCHOTH -1,4 %, nu3una 0,80%, metnonuna -0,35% B 100 rpamMmmax cyxoi
cMmecu [1].

[Ituna B 2-x Apyrux rpymnmnax Obuia B3STa 3a ONbITHBIE. [IJ1s KOpMIIEHHS NTHIIBI 3TUX TPYIIT
TaKXe MCIIOJIb30BAIM OCHOBHOM paIlioH, HO ¢ J100aBJIEHHWEM pAa3HOr0 KOJIMYECTBA Ipernapara
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Baiinac (2-as - O.P. + 2,5 xr Ha TOHHY KOMOuKopMa u 3-1 O.P.+3,5 kr Ha 1 ToHHY). CXema ombITa
npuBe/ieHa B Tadsme 1.

Tabmuma 1 — Cxema npoBeeHUs ONbITA

I'pynma Kou-Bo Hecymiek Oco0OeHHOCTH KOPMJICHUS
roJ.
1-xoHTpOJIbHAS 50 O.P. (0CHOBHO#1 paImoH)
2-0OTbITHAs 50 OP+2,5 xr/T npenapara baiinac
3-ombITHAs 50 OP+3,5 kr/t npenapata baiinac

MUKpOKIMMAT B NTHYHUKE TOJJICPKUBAIICS aBTOMATHYECKH: TemIepaTypa Bo3ayxa 16-18
°C, BnaxHoctb 60-70%, ckopocTh nBmwxkeHust Bo3ayxa 0,3-0,6 m/c, copepkaHue BpPEIHBIX Ta30B
OblI0 B mpenenax pasymHoro. llpomomxurensHocTh ombiTa coctaBisiina 40 nueil. JloOaBieHue
ATOTO Tpenapara OCYIIECTBISIIOCh TaK: CHavaja 3TOT Mpenapar B3BEIIMBAIN MO TEM HOpPMaM, 4TO
npuBeeHbl B Tabmuie 1. 3areM 3achilaiy B CMECUTENb, IJI€ HAXOAWICS KOMOUKOPM U TIIATEIHHO
MepeMeIIBaIH.

Jly1st pertieHus MOCTaBIEHHBIX 3a/1a4 HEOOXOAMMO U3yUYeHHUE CICAYIONINX TTOKa3aTeen:

- SMIIEHOCKOCTh — YYUTHIBAJIM IIYTEM MOJCUETa MOTYyYaeMbIX SIHII,

- SIMIIEHOCKOCTh Ha CPEHIOI0 HECYIIKY — BaJIOBOU cOOp, IIT./CpeHEE MOTOIOBbE, TOII.

- SIMIIEHOCKOCTh Ha HauyaJbHYIO HECYIIKY — BaJlOBOW cOOp, IIT./ HA HAYalbHOE MOTOJOBbHE,
TOJI.

- COXPaHHOCTH TOTOJIOBbSI — MYTEM €KEAHEBHOTO Yy4eTa MaBIIed NTHUIBI U ONpeAeseHUs
MPUYHH MaJIeXKa,

- moTpeblieHne KopMa — EXKETHEBHO IyTeM B3BEIIMBAHHUS BCErO0 KOpPMa, 3aJaHHOTO B
KOPMYIIIKH Ha CYTKH M €r0 OCTaTKOB Ha CIEAYIOIIee YyTpo,

- Maccy sAull — IyTeM B3BemnBaHus Ha Becax mapku BJITK-500 ¢ Tounoctsio a0 0,1rpamma,

- Maccy 0eJka, JKeJITKa U CKOPIYIIbl — MyTeM B3BEIIMBaHUs Ha Becax ¢ TouHocThio 0,01 1,

- UHJIEKC Oelka U XKelTKa — 1o popMmyIe:

(dy+dp):2

rjae: h — BeicoTa Oenka wim xentka, di u dg — rmameTpsl Oeska 1 JKeJTKa.

- TOJILIUHY CKOPIYTIBI — OMPEIENISITN C IIOMOIIBI0O MUKPOMETPA,

- MUKpoOuoornyeckue nokazarenu — coraacao TP TC 021/2011

- SKOHOMHYECKYIO0 3(P(HEKTUBHOCTh PACCUMTHIBAIM HCXOJs U3 TMOJIYyYEHHBIX JaHHBIX U
ITOKa3aTelIeii TOIOBEIX OTYCTOB.

DKCliepuMEHTANIbHbIE  JITaHHBIE 00pa0OTaHbl METOJOM  BapHAIlMOHHOM  CTaTUCTUKHU
(H.A.ITnoxunckuit, 1969) ¢ ucnosnp3oBanuem nporpamMmel STATISTICA u Microsoft Excel.

Pe3yabTaTsl Hccae0BaHUI

Slii1leHOCKOCTh IpEeJCTaBIsieT CcOOOM BaXKHEWIIMe s 4YelOBEeKa II0JEe3HOe KayecTBO
CEIbCKOXO3SMCTBEHHOW NTULBI. [lomydeHne BBICOKOM SHIEHOCKOCTH BO3MOXHO JMIIb IIPH
UCIIOJIb30BAHUHM HMEIOIIMXCA MECTHBIX KOPMOB WM 3aKYIUICHHBIX, HO IIpH IMPaBUIBHOM
cOaaHCUPOBAaHUU pAIMOHOB IO THUTATEIbHBIM BEIIECTBAM B COOTBETCTBUM C Hay4HO-
O00OCHOBaHHBIMM  JUII ~ MECTHBIX  YCIOBHHM  JIETAJU3UPOBAHHBIMH  HOpPMaMH  KOPMJICHUS
CEIbCKOXO3SMCTBEHHOW  NTUIBI W HUCIOJB30BAaHWM  NPENAparoB,  NPeIOTBpPAlIAONINX
MeTa0O0IMUECKUE HapYIICHUs B X OpraHu3Me. JTOT NoKa3aTesb OTPaXeH B TaduuIe 2.
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Tabmuua 2 — [TpogyKTHBHOCTB Kyp-HECYIIeK B 3aBUCUMOCTHU OT pa3HOM no3upoBku baiinac

B paImoHe
[Tokazarenn I'pynma
1 2 3

JKuBas macca kyp, T 1724+8,8 1722482 1928+7,9
SIH1IEeHOCKOCTh HAa HECYIIKY, IIT.
CPEIAHION0 30+£2,8 31+3,0 33+2,6
HaYaJIbHYIO 29,4 30,7 33,0
HNnaTeHcuBHOCTS sitieknaaku, %o 75,0 77,5 82,5
Basosoii cOop sutr, mT. 1440 1519 1650
Cpenusisg Macca siiia, 53,6+0,23 53,8+0,12 54,1+0,14
CoxpaHHOCTb TIOT'OJIOBbS, TOJI. 48 49 50

% 96,0 98,0 100

JlaHHbIE IO TPOYKTUBHOCTU CBUETEIBCTBYIOT O TOM, YTO NIEPBBIN NOKA3aTeNb, T. €. XKUBas
Macca Kyp BO BCEX TIpyIMIax COOTBETCTBOBAJa CTAaHAAPTHOM Macce 3TOro Kpocca B JaHHOM
BO3pacTe, a MpH y4YeTe CIIEAYIOLIEro MoKa3aTess ClIelyeT OTMETUTh, YTO BhIIIE SHLEHOCKOCTh Ha
CPEIHIOI HECYIIKY 3aperucTpupoBaHa y NTULBI M3 3-ei rpymmbl, Te B panuoH A00aBIsIIN
HauBBICIIYIO J03Yy npenapara baiinac. Tak, 31ech 3TOT oka3aTelslb cocTaBu 33 siilla Ha CPEIHIO
HECYILIKY, €CJIM CPAaBHUTH C [TOKa3aTeJIeM U3 KOHTPOJIS, TO OH ObL BbILLIE Ha 3sifna.

SIMeHOCKOCTh Yy NTULBl U3 2-OW TpyMIbl, TJ€ B PallMOH BBOJIWIM TaKKe ATOT Ipernapar
TOJBKO B HAMMEHbLIEH [103€, HE OKa3al 3aMETHOrO BJIMSHHUS IO CPABHEHUIO C KOHTPOJBHOM
TPYIIION.

Ilo ocTtambHBIM NOKa3aTeIsIM: MHTEHCHUBHOCTb SIMIIEKIIA/JKH, BaJOBOM cOOp sUI], a Takke
COXPaHHOCTh IIOT0JIOBbSl OKA3aJUCh JYUIIMMHU Yy OTHULBI U3 3-ei onbITHOW rpynmsl. YTo KacaeTcs
Macchl SMI, TO HAJO0 OTMETUTh TEHICHLUIO YBEIMUYEHHUS ITOrO IOKa3areis y Kyp-HECYLIEK ¢
IIPUMEHEHNEM HaWBBICILIEH JI03bI IpernapaTa baiirac B panuoHe.

[Tokazarenb KOHBEPCHMHM KOpMa IOKa3all, YTO KOpPMJIEHHE NTULBI B 3-€il ONBITHOM rpyrme
6610 Oosee 3pdexTuBHOE. 3aTpaThl KopMa Ha 10 SuIl ObUTM MEHBIIMMHU y HECYLIEK 3TOM rpyNIbl U
coctaBuiau 1,28 Kr. OTO MOXHO OOBSICHUTH TEM, YTO HCIOJBb30BAHME Ipenapara B palloHe
IPUBOAUT K Oosiee 3(h(heKTHBHOMY YCBOEHHUIO KOpMa B OPraHU3Me MTHIIBI.

B pe3ynbraTe npoBeAEHHBIX HCCIEI0BAaHUI ObUIO YCTAaHOBJIEHO, YTO YPOBEHb Ipenapara B
palroHe Kyp-HecyllleK oKa3asl BIMSHUE HE TOJbKO Ha 00lee KOJIMYECTBO MOJIy4yaeMbIX SUIL, HO U
Ha WX TOBapHbIE KayecTBa (Tabin.3).

Tabnuna 3 — Beixo suiy mo kareropusim, %

IToka3zarenb I'pynma
1 2 3

BBIXOJ1 SIWIT TT0 KATETOPHSIM:

-BEICIIIAS 1,4 1,6 2,1
-oTOOpHAas 28,5 29,6 30,8
-niepBast 41,3 42,0 441
-BTOpas 10,6 10,3 11,5
-TPETh 14,7 13,2 8,7
-00i1 1 Haceuka 3,5 3,3 2,8
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[Tokazarenu naHHOW TaONMIBI YKa3bIBAIOT HA TO, YTO SIMII BBICIICH, OTOOpHOU u 1-0it
KaTeropuy HACUYHUTAIN OOJIbIIIEe KOJWYECTBO B 3-€l ONBITHOW TpyMIe, TAe NTUIE CKAPMIMBAIH
paIvoH ¢ 1030 mpenapara 3,5 KT Ha TOHHY KOMOUKOpMA.

Jlns muTaHUsl HAceJICHUsI UMEET 3HAYEHUE HE TOJBKO KOJIMYECTBO MOJTYyYaeMOW MPOIYyKIIMH
OT Kyp-HECYIIIeK, HO M KauecTBO. Kak moBimseT u3y4aemplii pernapar Ha KaueCTBO U O€30MacHOCTh
SIMII MBI TIPOCIICIUM TIO CIICTYIOIIMM TaOJIrIIaM.

Tabnuna 4 — Biustnue npenapara baiinac B panimoHe Kyp-HECYIIeK Ha KA4eCTBO STHI]

IToka3zarenb I'pynima
1 2 3
Macca sitna, T 53,6+£0,25 53,8+0,22 54,1+ 0,24
Macca ckopiynsl, T 6,3+0,67 6,5+ 0,48 6,6+ 0,52
% 11,7 12,1 12,2
Macca xenTka, r 18,1+0,38 18,3+ 0,27 18,7 £0,24
% 33,8 34,0 34,6
Macca Oenka, T 29,2+1,52 29,0+1,48 28,8+1,50
% 54,5 53,9 53,2
HNunexc xenrka 0,457 0,458 0,458
Nunekc Genka 0,084 0,84 0,083
TonmmHa cKOpIynBl, MM 0,36 0,37 0,36

[To ocHOBHBIM MOP(]OIOTHIESCKIM MOKA3aTEIIIM, XapaKTePU3YIOIIUM KaueCTBO SIUII, BUIHA
JIOCTATOYHO YeTKas TEHACHIIUS YBEJIMYEHHS Macchl Sull. Ecu Macca il moy4eHHOM OT MTULIBI U3
KOHTpPOJIbHOM Tpymnbl cocTaBisuia 53,6 r, Bo 2-0if - 53,8, To B 3-eii rpynme 3TOT MOKa3aTelb
yBemuuuics Ha 0,5 T.

[To KOMMYECTBEHHBIM IIOKA3aTeIsIM COCTABHBIX YACTCH SMII MOXXHO KOHCTAaTUPOBATh O
COBCEM HEOOJBIINX U3MEHEHUSAX B CTOPOHY YIIYUIlICHUS.

MukpoOuosiorndeckue ucciaenoBanus nposeacHbl Ha BoissBieHHe KMA®ABM, BI'KII n
MaTOTEHHBIX MUKPOOPTraHU3MOB. Pe3ybTaThl mpecTaBlieHbl B Ta0IUIIE 5.

Tabnuua 5 — Pe3ynpTaThl MUKpOOMOJIOTHUECKUX UCCIIEIOBAaHUN SUI]

[Tokaszarens Hopma B cootBerctBun ¢ TP TC I'pynna
021/2011 la | 23 | 3=
[Tarorennsie 125 r — siiitia ceipbie (5 00pa3IoB 1o He o6napyxeno

MHUKPOOpPTraHU3MBbI, B T.4Y. 25T Ka)KHLIﬁ); AHAJIN3 MIPOBOJUTCA

CaJTbMOHEJIITBI B JKEJITKaX
KMA®AEM, KOE/r 5x10° He oGHapyskeHo
BI'KII (xonudopmsr) 0,01 He oOHapyxeHo

ITo pe3ynbraTaM MUKpOOMOJIOTHYECKUX HCCIETOBAaHUNA 00pa3Ibl MUIEBBIX SHUI] TOTHOCTHIO
cootBeTcTBYIOT TpeboBanusM TP TC 021/2011 u mMoryT ObITh peanu3oBaHbl B TOPrOBOM ceTu 6e3
OTpaHUYECHUM.

[TonyynB OCHOBHBIE 300TEXHMYECKHUE ITOKA3ATENN OT MCIOJIb30BAHMS Ipenapara bainac B
palroHe Kyp-HECYIIEK pacCUUTalIi SKOHOMUYECKYIO 3((EKTUBHOCTh. DTH JTaHHbBIE MPEICTABICHbI
B Tabnuie 6.
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Tabnuna 6 — SxoHoMHUYecKast 3PPEKTUBHOCTH UCIIOIB30BAHUS PA3HOTO YPOBHS
coepkaHus npenapara baiinac B paliuoHe Kyp-HECYIIEK

[Tokazarenn I'pynna
1 2 3

IToronoBnse NTHUILI HA HAYAJIO OITBITA,
rOJI. 50 50 50
CoxpanHOCTb ITHUIIBL, %0 96,0 98,0 100

ToJ. 48 49 50
SIMIEHOCKOCTh Ha KYpHUIly-HECYLIKY,
IIT. 30 31 33
BasoBoii cOop sutr, mT. 1440 1519 1650
Cebectoumocts 10 mmr. sut, pyo. 30,9 30,2 29,8
OO6mume 3aTpatsl, pyo. 4449.6 4587 .4 4917
Ilena peanmm3anuu 10 mT. suit 45,0 46,3 49,2
Bripyuka ot peanmzanuu, pyo. 6480 7033 8118
[Tosrydeno nmpuOBLIN BCero, pyo. 2030,4 2445,6 3201
YpoBeHb peHTabenbHOCTH, %0 45,6 53,3 65,1

Pacuer skoHOMMYECKONH A(PPEKTUBHOCTH MNOATBEPAMIM IOJTYYEHHBbIE IIOKAa3aTeld o
11eJIeCO00Pa3HOCTH MPUMEHEHUs Tpenapara baiimac B pamuoHax Kyp-Hecyiiek B J03€ 3,5 Kr Ha
TOHHY KoMmOukopma. IIpu Takol n03e ypoBeHb peHTalOenbHOCTH yBenuuwics Ha 19,5% mo
CPaBHEHHIO C KOHTPOJIBHOM TPYIIIOi, TJ€ B PAalliOH HE BBOJIWIN 3Ty A00AaBKYy. DTO MPOU3OILIO 32
CUET YBEJIMUYEHHs SMIIEHOCKOCTH HECYILIEK, Jy4yIlMe IMoKa3aTeau ObUIM MO COXPAaHHOCTH NTHUIBL,
YMEHBIIMJIMCH 3aTPaThl KOpMa M TOCJIEIHEE 3TO TO, YTO B ATOU TpyIIe ObUIO MOTYYEHO OTOOPHOTO
U BBICIIEH KaTeropuu sivil HauOosblee koaudecTBo. OTcrofa, MOJy4yeHo 37ech NPUOBLIM OOJbIle
10 CPAaBHEHUIO C 1-01 KOHTPOJIBHON U 2-01 OIBITHOM IpyIIIaMH.

Takum o6Opazom mnpeanaraem B ycioBusax nrunedadbpuku KapraTckas HCIosib30BaTh
npenapat baiinac B konudecTBe 3,5 KT Ha 0IHY TOHHY KOMOUKOpMAa JIJIsl KOPMJICHUS! Kyp-HECYIIIEK,
YTO NPUBOJUT K YBEJINYEHUIO NPOAYKTHBHOCTH, COXPAHHOCTH IIOTOJIOBbS, YMEHBIIEHUIO 3aTpaT
KOpMa, MOJIy4eHHIO0 00Jiee KaueCTBEHHON NPOAYKIIMM U TEM CaMbIM K YJIYYIIEHUIO SKOHOMHYECKUX
MOKa3aTesnen MpearnpusIThs

Cnucok JiuTeparypbl

1. XaycroB B.H., Ilumomxkuna E.B., I'opumkoB B.B. Kopmienune cenbckoxo3siicTBeHHON
ntuikl: yaed. mocooue/ B.H. Xaycos, E.B. [Twtrommkuna, B.B. T'opumikos — bapnayn: u3n. ATAY,
2008. - 271 c.

2. Mankos M. IlepcnekTHUBBI TPUMEHEHUS pETyIsIpHOTO KomIulekca «baiimac» B
MPOMBINIIEHHOM TTHIeBoACTBe / M. Mankos, LlenoBuk. — 2014. — Ne10. C. 30 — 33.
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OTKOPMOYHBIE 1 MSICHBIE KAYECTBA MOJIOJHSIKA CBUHEM B 000
«BEPJASEPHOIIPOAYKT»

HU.I'. Cemenroma
M.A. Bapcykosa, K. c. - X. H., 0OyeHm
Hoeocubupckuii cocyoapcmeennwlii acpapHulil yHUSepcumem

C 1992 roma npou3BOACTBO CBUHUHBI COKPATUIIOCh, W JIMIIb COYCTS 15 JIeT cTajlo BHOBb
YBEJIMYUBATLCS M HAOUpaTh 000poThI pou3BoacTBa (1,87— 2,04 ToHH).

C 2009 rona pa3BuTHE CBUHOBOJCTBA OCYIIECTBIISUIOCH 32 CUET OTKPBITUS U CTPOUTEIHCTBA
HOBBIX MpeAnpusTHii. KOMIUIEKTYIOTCS aHHBIC XO3SCTBAa 3a CUET MPUOOPETCHUS HMIIOPTHOTO
IIOTOJIOBBSl KPOCCHUPOBaHHBIX CBHMHOK Kareropuu F1. Onnako, HaumHag ¢ 2010 ronma, BO3HUKaer
MHTEPEC B CO3/IaHUU COOCTBEHHBIX IIJIEMEHHBIX CTaj, JJIA MOJYYCHHUS PEMOHTHBIX CBUHOK U HMX
BBOJIa B TOBAPHOE CTa0. BONBIIMHCTBO NMpeAnpusTUil pa3BOAAT KPYIHYIO Oelyto MOpojy, CTaBs ee
B MaTE€pPUHCKYIO JIMHUIO. Takue mopoabl Kak JaHaApac, II0POK, METPEH CTABSATCS B OTIIOBCKYIO [5].

Matepuan u MeToAbI MCCJIeI0BAHUS

[Ipn npoBeAcHWH WCCICAOBAaHUS OBUTM TMPOAHATH3UPOBAHBI PE3YJIBTATHl OOHUTHPOBOK
CBUHEH MaTEPUHCKOM MOpOJbI KpyMHAas Oenas M OTIOBCKHUX MOPOJ JAHAPAC U AIOPOK B YCIOBUSIX
MIPOMBIIIUICHHOTO CBUHOKOMIUIEKCA. OIICHMBAJIUCH BO3pACT JIOCTHKEHHS kuBoM Macchl 100 kr,
TOJILIMHA MITUKA HaJ 6-7 TPyAHBIM TO3BOHKOM, ITyOMHA MBIIIIIBI M IJMHA TynoBuiia. /s ananuza
ObL1a ucrosib3oBaHa 6oHuTupoBka 2016 roga. OueHnBazach CKOPOCTb POCTa U MSACHBIE KauecTBa
MIOMECTHBIX CBHHOK IE€PBOTO MOKOJEHUS OT CKPEIIMBAHUS CBUHOMATOK MOPOJBI KpymHas Oemnas ¢
XpsKaMH TOpoJibl Jlanapac. [IpoBeaeHO cpaBHEHHE IMOMECTHBIX >XHBOTHBIX C POIUTEIHCKUMHU
noponamMu. Ha ¢QunaneHOM sTane Obula IpoBedeHa OLIEHKA CKOPOCTH POCTa TPEXIOPOIHOTO
MOJIOJTHSIKA Ha OTKOpPME.

B pabore ObuM HCMONB30BaHBI CTAHIAPTHBIE METOIbl OICHKU IUIEMEHHBIX CBUHEH,
nponucaHHble B YKa3aHusAxX 1 OoHutupoBku cBuHei ot 2009 r (mompaska ot 2015 roga). O6bem
BBIOOPKU COCTAaBHJI ISl )KMBOTHBIX POAUTEIBCKOTO CTajna: KpymHas Oemnas — xpsikoB 30 roios,
ceuHoMatok 2000 romos; nanapac — XpsAkoB 29 rono, cBUHOMATOK 360 royioB; JOPOK — 26 TOJIOB,
cBuHoMatok 191 ronoBa. OOBEM BBHIOOPKM MOMECHBIX CBUHOK MepBOro mnokosieHus — 100 romios,
TPEXIIOPOAHOI0 MOJIOIHsAKA Ha oTKopMe — 200 rosos.

Pe3ysbTaTsl uccae10BaHMii
JlaHHbIE O MSCHOM M OTKOPMOYHOM NPOJYKTHUBHOCTH CBHHEH pOIUTENBCKOTO CTaja
npeJcTaBieHbl B Tadauie 1.

Tabmuma 1 — XapakTepucTuka poaUTENbCKOrO CTa/la CBUHEH KpyIHOM Oenoil mopoabl U
MIOPO/IbI JIAHAPAC

[Tpuznak Kpynnas 6enas Jlannpac
XPAKH CBHHOMATKHU XPSIKU CBHHOMATKU
BO313aCT noctkenusa 100 kr, 164.8 167.7 164.1 168.8
IHEH
TommuHa mmuka, MM 15,8 15,4 16,1 15,7
['myOuHa MBIIIIBL, MM 52,7 54,6 51,7 53,7
JlnvHa TynoBHIna, cM 126,1 125,0 128,9 127,1

W3 nannbIx Tabnuuel 1 BUIHO, YTO BO3PACT JOCTHXEHHUS KHBOW Macchl 100 Kr y XpsKoB
KpymHO# Oernoii mopoasl u nanapac 164,8 u 164,1 aHeil cOOTBETCTBEHHO. AHAIOTHYHBIE OTIUYHS
OTMEYAIOTCS M y CBUHOMATOK. OTiMuuil B TOJNLIMHE LINHKAa y XPSKOB U CBUHOMATOK M MEXIY
nopogamMu He oOHapykeHbl. Takas jke KapTHHAa OTMedaeTcss B TIiIyOMHe Mblmiel. [lo mHe
TYJIOBUIIA KUBOTHBIE MOPOJbI JIAHAPAC COOTBETCTBEHHO MPEBBIIIAIOT )KMBOTHBIX KpYHMHOW Oenoi
nopoAbl. beln paccunTan KpUTEpHUl TOCTOBEPHOCTHU I JUIMHBI TYJIOBHILA XPSAKOB M CBUHOMATOK
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nopon KpynHas Oemas M JaHzapac. YCTaHOBIIEHO, YTO XPSKM MOPOJBI JAaHIAPAC IOCTOBEPHO
MPEBOCXOIAT XPSIKOB KPYIHO# Oeroii mopoasl, td = 6,76, aHamornyHas KapTHHA HAaOII01a1ach U B
IpyIe CBUHOMATOK.

JlaHHbIe O MSCHOW W OTKOPMOYHOM MPOAYKTUBHOCTH CBHHOK IEPBOTO MOKOJEHUS MOPOJbI
KpynHas 6enast X JaHpac npecTaBiIeHbl B TaOIuIe 2.

Tabmuua 2 — XapakrepucTuka cCBUHOK niepBoro nokojenus Kb*Jlanapac

[Tpuznax CBUHKHU I1EPBOTO MOKOJICHUS
Bo3spact noctuxenus 100 kr, qHeit 164+0,33
TonmuHa MImmMKa, MM 10,66+0,15
['yGuHa MbIIIb, MM 55,09+0,38
JnunHa TynoBuia, cM 124,11+0,32

W3 manHo# TaOmuIbl 2 BUAHO, YTO BO3PACT AOCTHIKEHHUS )UBOK mMacchl 100 xr paBeH 164
JTHS, OTIIUYHIA MEXKy BO3PACTOM JOCTHKCHUS KUBOK Macchl 100 KT C )KHBOTHBIMH POIUTEIHCKOTO
cTajzia He oOHapykeHo. ToJNIIMHA MIMUKA Y )KUBOTHBIX MEPBOrO MOKOJIEHUS JOCTOBEPHO HUXKE, YEM
y )HBOTHBIX POJHUTENbCKOrO cTana (td=2,88), P<0,01), a rimyOuna Meiinbl 6oibiie Ha 2 MM. [liinHa
TYJIOBUIIIA MEHBIIIE, YeM Y KUBOTHBIX POAUTEIBCKUX MOPOJ, T.K. )KMBOTHBIC MpPEAHA3HAYEHBI IS
MOJIYYeHHUS TOBAPHOTO MOJIOJHSAKA W OTOUPAIOTCS MEHEe >KECTKO M0 JaHHOMY NpHU3HAKy, a
OTOMpPAIOTCS MO CKOPOCIENIOCTH, TOJIIMHE IIMHKAa M TIyOMHE MBIIIIBI, OJHAKO Pa3inuvs ObLIU
HenocToBepHbI (td=1,70).

JlaHHbIE O MSICHON U OTKOPMOYHOW MPOTYKTUBHOCTH KUBOTHBIX OTIIOBCKOU (hOPMBI TOPOIBI
JIIOPOK TMIPEACTABJICHBI B TA0OIHIIE 3.

Tabmmna 3 — OTKOpMOYHBIE U MSICHBIE KQUeCTBAa CBUHEH OTIIOBCKOM MOPOJIBI JIOPOK

ITpuznak Xpsiku
Bospact noctmwxkenns 100 kr, nuei 160,8+0,68
TosnmuHa MInmmKa, MM 12,0+£0,22
I'myOvHa MBIIIIBL, MM 51,1
JnuHa TynoBuIa, cM 123,2

N3 nanHoi Tabmuubl 3 BUIHO, YTO >KMBOTHBIE TOPOJIBI JIOPOK OOJiee CKOpOCIHENble U
nocturarot xkuByo Maccy 100 kr B Bospacte 161 mus (td=4,19, P<0,001), Tak xe >KUBOTHBIC
MOPOJIbI AIOPOK JIOCTOBEPHO MPEBOCXOMAT XPSIKOB MOPOJI JaHApac M KpynHas Oernasi MO TOJIIUHE
mnuka (td=7,75, P<0,001) dYem y »HMBOTHBIX POJMTEIHCKOTO CTaJa KPYIMHOW OENON MOpOAbl U
nopobl Jauapac. [1yOrvHa MBIIIIBI MEHBIIIE YEM Y JKMBOTHBIX MOPOJIbI KpyNHas Oesas Ha 2 MM,
HO C >KMBOTHBIMM NOPOJBI JIAHAPAC HAaXOAUTCS Ha OJHOM YypoBHE. /IMHa TynoBuIia y XpsKOB
MOPOJIbI IIOPOK MEHBIIE, YeM Y >KMBOTHBIX MOPOJ KpymHas Oenas U MOpOAbl JaHIpac, T.K. 3TO
XapakTepHasi 0COOEHHOCTb JaHHOM MOPOJIBI.

CpaBHuUTENbHAs XapaKTEPUCTUKA MO OTKOPMOYHBIM KauecTBaM (PMHAJIILHOTO MOMECTHOIO
MOJIOJHsIKa Haxozsmerocss Ha otkopme 2014 u 2016 ronos.

CpaBHuUTENbHAs XapaKTEPUCTUKA OTKOPMOYHBIX KadecTB (PMHAIBHOIO MosioAHsKa 3a 2014
roJ] peJicTaBlieHa B Tabmuiie 4.
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Tabnuna — 4 OTkopMouHbIe KadecTBa PUHATBLHOTO MOTOAHsIKA B 2014 T.

[TpuszHax X + Sx Cv,%
JKuBas Macca rmpu mocTaHOBKe 97 340,15 56
Ha OTKOPM, KI' ’ ’ !
[lepBoe B3BemMBaHue, Kr 48,8+0,54 11,0
CpenHecyTOYHBIN MPUPOCT, T 719,2+18,37 25,5
Bropoe B3BemmBanue, Kr 69,1 £0,55 8,0
CpenHecyToYHBIN MPUPOCT, T 674,1+£21,11 31,3
JKuBas macca nipu CHITHH C 93,840,54 5.7
OTKOpMa, KT
CpenHecyTO4YHBIH PUPOCT, T 823,0426,60 32,3

W3 nanubIx TaObIUIEI 4 BUIHO, )KUBOTHEIE pUHAILHOTO THOpHaa B 2014 romy UMErOT Maccy
MIpY MTOCTAHOBKE Ha OTKOpM 27,26 Kr, nipu cHATHM ¢ oTkopma 93,75 kr. CiaegoBaTenbHO, Macca 3a
nepuoj oTkopMma yBenuuuiach 66,49 kr. CpeqHecyTOUHBIM IPUPOCT MPU CHATHUU C OTKOpMa paBeH
823 r.

CpaBHHTENIbHAST XapaKTEPUCTHUKA OTKOPMOYHBIX KayecTB (DMHAIBHOTO TTOMECTHOTO
MostofHsika 3a 2016 rox npeacTaricHa B Tabaure S.

Tabmuma 5 — OTKopMOYHBIC KauecTBa (pruHAIBHOTO MOJIoaHsIKa B 2016 1.

[Tpu3nak X + Sx Cv,%
JKuBas macca npu IocTaHOBKE 28,0+0.27 9.9
Ha OTKOPM, KI'
[TepBoe B3BeMMBaHUE, KT 44,6+0,72 16,2
CpenHecyTO4YHBIN IPUPOCT, T 630,4+19,19 30,4
Bropoe B3BemmBanue, Kr 67,3+0,67 9,9
CpemHecyTOYHBIH IPUPOCT, T 756,36+17,95 23,7
JKuBas macca npu CHITHH C 97.8+0.31 32
OTKOpMa, KT
CpenHecyTO4YHBIN IPUPOCT, T 1016,9+26,01 25,6

N3 nanHbIX TaOnUIBl 5 BUIHO, )KUBOTHBIE (prHAIBHOTO THOpuaa B 2016 rogy UMErOT Maccy
IIpU MIOCTAHOBKE HAa OTKOPM 28 KrI, IpU CHATHM ¢ oTkopma 97,8 kr. CrienoBaTelbHO, Macca 3a
nepuoj oTkopma yBenuumiach 69,8 kr. CpeqHeCcyTOUHBIM MPUPOCT MPU CHATUU C OTKOPMa paBeH
1016,9 .

[Ipu cpaBHenun monogHsika 2014 um 2016 TOAOB YCTAaHOBJIEHO, YTO CPEAHECYTOUHBIN
IOPUPOCT XapaKTEPHU3YIOUIMH CKOPOCTh pocTa (uHaIBHOrO MosiofHsika B 2016 rogy cocraBui
1016,9 cnenoBatenbHo Ha 193,9 r Gosbie, ywem 2014 roay npu Benmumue td 7,25 (P<0,001). B
CBSI3M C YBEJIMYEHUEM CPEIHECYTOUHOI'O IIPUPOCTA Macca CHATUS C OTKOpMa yBenuuuiach Ha 4,05
K[, YTO TIOATBEP’KIAET TEXHOJOTMYECKYI0 CTa0WJIBHOCTh NPEIUPUSTHS Ha  IOJIydeHHUe
BBICOKOKJIACCHOTO OTKOPMOYHOT'O MOJIOJIHSIKA.

BriBoabI

1. YcraHoBiEeHO, UTO XPSIKM BCEX TpeX MOPOA AOCTUraroT kuBoM Macchl 100 Kr 3a mepuon
161-164 nHs, IpU 3TOM y XPSKOB MOPOJIBI JFOPOK OTMEYAETCs IOCTOBEPHO 00Jiee KOPOTKUI CPOK
BeipamuBanus 10 100 kr — 160 gueit (td=4,19, P<0,001). TonmuHa MINMUKa y )KUBOTHBIX KPYITHOU
Oeoil  TOpOABI W JIaHIpac TpakThdecku He omimdaercs (15,8-154 w  16,1-15,7 MM
COOTBETCTBEHHO). Y XPSIKOB IOPOJIbI IIOPOK TOJIIHMHA LIMHKA COCTaBWiIa 12 MM, YTO JOCTOBEPHO
MEHBIIIE, YeM Y KUBOTHBIX MOPOJ KpyIHas Oemnasi ¥ JaHApac.

2. Bozpact noctmxenus xuBoi Maccsl 100 KI' 'y CBUHOK NMEpPBOTO MOKOJIEHHs cocTaBui 164
JTHS, UTO Ha 4 JHS MEHbIIE, YeM Y CBUHOMATOK pOJIUTENbCKUX GopM mpu oueHke B 100 kr. Tax xe
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y TIOMECHBIX CBHHOK II€PBOTO TMOKOJEHHS TOJIIMHA IMHKa cocTaBmwia 10 MM, 9TO JOCTOBEPHO
HIJKE, YEM Y JKUBOTHBIX pOIUTEILCKUX mopos (td=2,88, P<0,01).

3. TpexmopomHeie TMMOMECH Ha OTKOpME B 2016 romy mnpoaeMOHCTpUPOBAIU
cpeanecyrounblii mpupoct 1016 r, uto mocroBepHo Bhime ypoBus 2014 r. (td 7,25, P<0,001), uto
MOJTBEPXKIIAET TEXHOJOTHMUYECKYIO CTAOMILHOCTh MPEANPUATHS HA TMOJTYYCHHE BBICOKOKIACCHOTO
OTKOPMOYHOTO MOJIOTHSIKA.
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INPOAYKTHUBHBIE U KAYECTBEHHBIE IIOKA3ATEJIA KYP - HECYHIEK IO}
JAEUCTBUEM ®EPMEHTHOI'O IIPEITAPATA B PAIITMOHAX

O.B. Cunakosa
JI.B. Yynuna, k. c. - X. H., 0oyeHm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHU8epcumem

Y4uTeBas TO, YTO KOMOMKOPMA, BBIITyCKaeMble KOMOMKOPMOBBIMH 3aBOJIAMH JIOPOTHE, TO
MHOTHe NTHULEe(hAOPUKU MEPEXOosIT Ha KOpMa COOCTBEHHOTO MPOU3BOJICTBA, KOTOPHIE COCTOAT M3
MIICHUIIBI, TIMEHS, PKU, OBCA, MACOKOCTHOW MYKHU. be3yciioBHO, B OpraHn3Me NTUIBI TaKOH KOpM
HE MOJHOCTBIO paclIeruisieTcss coOCTBeHHbIMU (epMmeHTamMu. HeoOXxonmmo BBeleHHE B paIUOH,
COCTOAIINIA W3 TIEPEUNCIIEHHBIX KOPMOB, IOMOJHHUTEIBHBIX (PEPMEHTHBIX IPEIapaToB, KOTOPHIE
paspylarT He KpaXMaJIHUCThle MOIMCAaXapHU/ibl, CHOCOOCTBYIOT CHHKEHHIO BSI3KOCTU KOpMa, YTO B
KOHEYHOM HTOTE€ NPUBOAUT K HOPMAIH3AIUKA MHUKPO(MIOPHl KHUIICYHHKA W JIYYIIEMY YCBOCHHIO
MUTaTENbHBIX BemecTs [1, 2].

B cBsa3u ¢ aTMM pemeHue mnpoOsieMbl NOBBIIIEHUS AS((EKTUBHOCTH HCIOJIb30BaHUS
KOMOUKOPMOB /7151 HECYILIEK, COeP KAIMX MOBBIIIEHHBIE YPOBHU SUMEHS U APYTUX UHIPEIUEHTOB,
3a CYET MCIIOJIb30BaHMs (PEPMEHTHBIX MTPETapaToB SBISETCS aKTyaJIbHBIM.

Ho Hano 3ametuTh, YTO B HacTosiiee BpeMs (QUPMBI, 3aHUMAIOIIUECS MPOU3BOJCTBOM
KOPMOBBIX J100aBOK, YMEHBIIAIOIINE THOENb, KaK MOJOJHSIKA, TaK W B3POCIOW MTHUIBI W
NPUBOJAAIIMX K TOBBIILIEHUIO NMPOJYKTUBHOCTH, IMpelaraloT MHOYKECTBO IMpPENapaTroB U BbIOpATh
Oosee mpuemMieMbli Mepell HaMu CTosIa 3a/1ava, ¥, TeM Oosiee yTo nrunedadpuka 3aKynuia JUis
UCTIOJIb30BaHUS B KOPMJICHUH NTHILIBI (pepMeHTHBIN npenapat Arpodur 5000.

[lenpt0 HAMIMX WCCIENOBAaHHWN SIBISIETCS M3YYEHHE BIUSHHS JTOTO TIpermapara Ha
NPOAYKTHBHBIE M KaueCTBEHHbIE MOKAa3aTelIM Kyp-HECYIIEK MPOMBIIUIEHHOTO cTajga. B cBs3M ¢
ATHM HEOOXOMMO OBLIO PEIIUTH CICTYIONINE 3a/1auu:

1.BeiOpath onTHManbHyI0 103y BHECEHMs B pallioH KOopMoBoil noGaBku Arpodur 5000,
MTOBBIIIAOIIYIO MPOAYKTUBHBIE MIOKA3aTenu Kyp kpocca Xaiceke bpayH;
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2.0mpenenuTh KayecTBO  SMIl, TMOJIy4aeMbIX OT Kyp MPOMBIIUIEHHOTO CTaja ¢
UCTIONIb30BaHUEM JaHHOTO ITpernapaTa;
3.PaccunTarh 5KOHOMHUYECKYIO 3 (PEKTUBHOCTD MOIYUYEHHBIX PE3YIbTATOB.

Marepuaja u MeTOAUKA MPOBeIeHUS UCCIeJ0BAHU

OKcnepuMeHTanbHass  pabora mpoBoagwiack B yciaoBusax 3A0  nrunedadbpuka
«[ToceBuunckas» HoBocubupckoii obnactu. MaTtepranoM Ui U3y4eHHUs MTOCTYKHIN (PEepMEHTHBIHI
npenapatr Arpodut 5000 1 3 NTUYHUKA Kyp-HECYIIeK: KOHTPOIbHBIA Ne 20 1 1Ba onbITHBIEC - Ne 21
u Ne 22. TloronoBbe KOHTPOJBHOIO NTHYHMKA Ha Hayauo ombiTa cocraBisio 55801 ronos u
onbITHBIE 557931 55702 rosoBel. Bo3pact oTobpanubix Hecymiek coctasisia 180 nueid. [Ipu orbope
NTULBl YYUTHIBAIU JKUBYIO Maccy, npoucxoxjaeHue. [IponomxuTtenbHocTh onbita coctasisuia 30
nHeil. Bes nTuma Haxonwiach B OJMHAKOBBIX YCIIOBUSIX KJIETOYHOTO cojepxkanus. [ImoTHOCTb
MOCAIKH, TTapaMeTPhl MUKPOKIIUMATa U CBETOBON PEXHUM OBLI OJMHAKOB JUIS TITUIIBI BCEX TPYIIT U
cootBercTBOBaM pekomeHaanusm BHUTHUIL: temneparypa 18-20°C, ckopoCcTh ABUKEHUS BO3AyXa
0,3-0,6 m/c, BnaxHocTh Bo3ayxa 60-70 %. KoHueHTpaus BpeIHBIX Ta30B B BO3JyXe NMTHYHUKA
COCTaBIIIM: amMMmuaka — 15 wmr/ M3, cepoBojiopoga — 5 Mr/Me u yraekuciotel — 0,25%.
[TponomKUTENBLHOCTD OCBELIEHUS — 12 4YacoB B CYTKH.

BHecenne HEoOX0aUMOro KOJMMYECTBA IMpernapaTta B KOMOMKOPM OCYIIECTBISUIM METOAOM
cMmemrBaHus. Pa3nayy KOpMOB IIPOBOAMIIM aBTOMATUYECKH.

Kopmiienue kyp-Hecyliek MpoBOJMIOCH [0 COTJIACOBAHHBIM COBMECTHO CO CIIELUATHCTaMU
nturepabpukn  panuoHam. [IThiia B KOHTPOJIBHOM TNTHYHUKE TIONydaia TPATUIIMOHHO
UCIIONIb3YeMbIN Ha nTulehabpuKe paroH, cOalaHCUPOBAHHBIN 110 BCEM MUTATEIbHBIM BEILIECTBAM,
a MTHIA B OMBITHBIX NTHYHUKAX - TOT JK€ CAMbIH PAIlMOH, HO C JOOABICHHEM Pa3HOTO KOJIMYECTBA
npenapata Arpodur 5000. Kypsi-Hecymiku, conepskamue B nTuuHuke 21 (2-asg ombiTHAs Tpymma)
N0JIyyall OCHOBHOM palMOH, HO C J100aBJIEHMEM HM3ydaeMoro mpenaparta B kojaudectse 50 r Ha
TOHHY KoMmOukopma. [ltuna u3 nruynuka 22 Oblaa MpUHATA 32 3-bI0 OMBITHYIO rpynmy. s ee
KOPMJIEHUSI TaK)X€ HCIOJb30BaJIM OCHOBHOM pAalMOH, HO C J00aBJICHUEM IOBBIIIEHHOW J03bI
npenapata Arpoput 5000 -60 r Ha TOHHY KOMOHKOpMa. Cxema ombITa IpecTaBieHa B Tabmuie 1.

Tabmuma 1 — Cxema npoBeeHUs UCCISI0OBaAHUI

I'pynna Kos-Bo nTuiisl, roJ. Oco0eHHOCTH KOPMJIEHUS
1-KOHTpOIBs 55801 O.P. (ocHOBHOI1 palnoH)
(nTrynuK 20)

2- OTIBITHAS 55793 OP+ 50 r/ToHHy KOMOMKOpMa
(nTuuHuK 21) npenapara Arpogur5000.

3-ombITHAsS 55702 OP+60 r/TonHy KOMOUKOpMa
(nTu4HUK 22) npenaparta Arpogur 5000

ATPOOUT-kopmoBoii depMmeHT (uTaza, akTuBHOCTBIO HE MeHee 5000 exn/r. mpoayleHToM
sBisiercst Tpub mtamma Penicillium canescens PhPl -33 BKM F-3867 D, ne moaBepraBIiuics
TE€HHO-UH)XCHEPHOMY BMEIIATENbCTBY.

AT'POOUT Bommyckaercs B (opme CTaOMIM3HUPOBAHHOTO MHUKPO TI'PAaHYJIMPOBAHHOIO
HOpoUIKa. DTO MO3BOJIET 0OECHEUNUTh €ro COXPAHHOCTh B JIIOOBIX YCIOBHSX, B TOM 4YHCIE MpPU
BBOJIE B BHUTAMUHHO-MUHEpaJbHbIE TMPEMHUKCHl JII0OOM  KOHIEHTpaluuu, CTaOUIBHOCTh
TEXHOJIOTUYECKUX XapaKTEPUCTHK IPU XPAHEHUH, BBICOKYIO TEPMOCTAOMJIBHOCTH Ipemnapara.
['panynomerpuueckuii coctaB M oObeMHas IUIOTHOCTh mnpenapara 0,4- 0,5 r/em® mosBoISIET
o0ecreynTh OYeHb BBICOKHE IMOKa3aTedd OJHOPOJHOCTH pacmpeseneHus ero B kopme. Ilpenapat
SBJISIETCS] pabOTOCIIOCOOHBIM B MIMpOoKoM auana3zone pH ot 2,5 mo 7,0.

AT'PO®UT- B cyxoM IpaHyJIHMpPOBAaHHOM BHJE Npu TepmMoobpaborke kopma mpu 90°C B
TE€YeHHEe 5 MUHYT coxpaHsieT He MeHee 90% aKTUBHOCTH.

Jlnst TOoro 4toObl pEemMTh MOCTaBJICHHBIE 33aJaud HEOOXOAWMO M3Y4YEHHUE CIEAYIOIMINX
MoKasaresei: SHIEHOCKOCTh Ha CPEJHION U HayalbHYIO HECYIIKY, BaJOBbIM cOOp sul,
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MHTEHCUBHOCTh SIMIEKIIAIKH, COXPAaHHOCTb IIOTOJIOBBS, pacxoi, KOpMa, CPEIHIO Maccy sull,
KOJIMYECTBO siilieMacchl, MOp(OIOrHUeCcKU aHaIu3 sIML, MUKPOOHOJIOTHYECKHE MOKa3aTelu SHll,
sKOHOMHYECKas 3()(PEKTUBHOCTH MOTYUEHHBIX PE3yIbTAaTOB.

Pe3yabTaTsl Hccae10BaHMii
[TpoyKTUBHOCTE Kyp XapaKTEepHU3yeTCsl SHIICHOCKOCTBIO, W OHa SBISETCS OJHUM U3
HanOosiee BaXKHBIX IOKa3arened mnpu omnpeaencHUd 3(H(HEKTUBHOCTH HCIBITYEMbIX PaIMOHOB.
[TokazaTenu 1o NpoyKTUBHOCTH IPUBEJICHBI B TA0IHUIE 2.

Tabnuua 2 — [IpoaykTHBHBIE TOKA3aTENIN Kyp B 3aBUCUMOCTH OT BBEACHUS B palliOH
Pa3HOro KOJIM4ecTBa JEPMEHTHOTO IIpenapaTa

[Tokazarens I'pynima
1 2 3
SIATIEHOCKOCTD, IIIT.
-Ha CPEAHIOK HECYIIKY 24,2+ 0,6 26,9+0,8 25,8+ 0,5
-Ha HAYaJIbHYIO HECYIIKY 23,8+ 1,5 26,6+1,3 25,5+1,7
HNHTeHcuBHOCTD gitiieknaaku, %o 80,7 89,7 86,0
BanoBoii cOop suil, mrT. 1327418 1486575 1421296

JlanHble MOKa3aTenu MO MPOAYKTUBHOCTH CBUIETEIBCTBYIOT O MOJIOKHUTEIBHOM BIUSHUU
KOPMJICHUSI Kyp-HECyIIeK 2-0if OMBITHOW TpYIIbl, e B panuoH BBoauiad 50 I Ha TOHHY
komOukopma npernapara Arpoput 5000. 3mech AHIEHOCKOCTh HAa CPEAHIOI HECYIIKY COCTaBHJIA
26,9 giina, Tora Kak 3TOT MOKa3aTesib B KOHTpoje cocTaBui 23,8 sitna. [IpeBbillieHre COCTaBUIIO
3,1 aiino. YUto kacaercs nTulbl U3 3-€ TpyNIbl, TO MOXXHO KOHCTaTMpOBaTb O TOM, 4YTO
MOBBILICHHAS [103a MpenapaTa He OKa3aja CYIIECTBEHHOU pa3HUIIbI C MOKA3aTeNsIMU 2-0i TPYIIIBL.
Ortcroa u Ipyrue noka3areian Kak MHTEHCUBHOCTD SIMIIEKIIAIKUA U BAJIOBOM COOp sI] OBLIIN BBIIIE Y
NTULBI U3 2-0l OIBITHOM TPYIIIIBI.

CoxpaHHOCTb TIOTOJIOBbSI TITUIBI OKA3bIBAECT CYIIECTBEHHOE BIIMSHUE HA KOHEYHBIM BBIXOJ]
npoAykuuu. JlaHHbIE MO COXPAHHOCTU Kyp-HECyIIeK B TEpUOA SHIEKIAJKH, IOJydaBIIne
(epMEHTHBIN Mpenapar MpuBeeH B Ta0HIe 3.

Tabnuna 3 — CoxpaHHOCTh Kyp-HECYIIEK B 3aBUCUMOCTH OT BBEJICHHS B PAIIMOH PA3HOTO
KoJn4decTBa (EPMEHTHOTO Mpernapara

[Tokaszarens I'pynna
1 2 3
Kom-Bo niTuIiBI Ha HAYaJIo OIBITA, TOJI. 55801 55793 55702
ITano nTHIEI, TOIL. 1897 1060 1226
% 3,4 1,9 2,2
Ko:1-Bo Kyp Ha KOHEII OIbITa, TOJI. 53904 54733 54476
CoxpaHHOCTb NTULIBL, Y0 96,6 98,1 97,8

CoxpaHHOCTh NTHUIIBI, KOTOpass OTpakeHa B Tabnuie 3, yKa3blBaeT Ha TO, YTO JyYIIUH
MO0Ka3aTeNlb 3aperuCTPUPOBAH y NTHUIBI U3 2-0M ONBITHOM rpynnbl. B 3Toi rpyrne HauMeHbIIUN
npoueHT nazaexa. OH coctaBuil 1,9%, 4To MeHbIIE O CPaBHEHMIO C KOHTpoJieM Ha 1,5 %. [lanex B
3-eit rpynme, XOTs ObUT MEHBIIE 110 CPAaBHEHHIO ¢ KOHTPOJIEM, HO K TIOKA3aTeNi0 U3 2-OW TPYIIIBI
Ob11 030K, Pasauna coctasuia scero 0,3%.

OnpenensitolmuM KpUTEpUEM IPOU3BOJICTBA ULl HA JIFOOOM MPEANPUSATHH CIYyXKaT TaKue
MIOKa3aTeNM KaK HMCIOJb30BAaHUE M pacxoid KopMoB. Ha ceronHsmHuil AeHb 3aTpaTbl Ha KopMma
cocTaBIAOT A0 65-70 % Bcex 3aTpaT Ha MPOU3BOJCTBO MTHUIIEBOAYECKOM mpoaykuuu. [Toaromy
XOpOIIO OpPraHU30BaHHOE KOPMJICHHME SIBISIETCS OJHUM M3 TJaBHBIX (DAaKTOPOB CHUKEHHUS
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ce0eCcTOMMOCTH TMPOMYKIIMKA W TIOBBIIICHHS] PEHTA0CIBHOCTH MPOU3BOJCTBA. JTH IMOKa3aTelu
MIPEICTABJICHBI B TaOHIIE 4.

Ta6muma 4 — Pacxon kopMa B 3aBUCHMOCTH OT BBOJIA B PALlMOH Pa3HOTO YPOBHS
(hepMEeHTHOTO npenapara

IToka3zareinb I'pymnma
1 2 3
Pacxon kopma:
-Ha OJIHY I'0JIOBY B CYTKH, T 131,2 129,4 130,7
-Ha 10 aui, kr 1,83 1,65 1,78
-Ha 1 Kr SMYHOI MacChI 2,19 2,08 2,13

ITo pacxomy xopma BumgHO, uTO (epMmeHTHBIM Npenapar Arpodur 5000 crmocoOGcTBOBA
Jy4IIeMy YCBOSHHUIO NMUTATEIbHBIX BEIIECTB KOpMa. 3aTpaThl KOpMa OBLIM MEHBIIUMHU Kak Ha 1
roJjIoBy, Tak ¥ Ha 10 sul pu BBOJIE B pallMOH Kyp 103kl 50 I' HA TOHHY KOMOUKOpMa.

[To 3HaumMOCTH, 3aTeM HJIYT IOKa3aTelu W3 3-€i Tpynnbl. XyAIIUMHU pPe3ylIbTaTaMu
OTIIMYAJICS KOHTPOJIb, TJIE Al KOPMIICHUS MTHIIBI UCIOIb30BAIM OCHOBHOM PaIlMOH, XOTS OH OBLI
cOaJlaHCHUpOBaH II0 BCEM IMUTATEIbHBIM BellecTBaM. Bce-taku (epMeHTHBIM Tmpenapar
CIOCOOCTBOBAJl PACHICTVICHUIO TPYAHOINEPEBAPUMBIX IMMHUTATENbHBIX BEIIECTB W JIYYIIEMY HX
YCBOEHUI0. XOTSl peKOMEHAyeMas /1032 BHECEHHsI 3TOTO Ipenapara coctarisuia oT 50 1o 70 T, Mbl
ybemunuch, uto 103a 50 r Ha TOHHY KOMOMKOpMa GoJiee orpaBaaHa Mo cpaBHEHUIO ¢ 103011 70 T.

He menee BakHBIM mMoOKa3areneM MpHU MPOU3BOJICTBE SUIl UMEET TaKOW MOKa3aTeslb Kak
Macca SIMIl U KOJIMYECTBO siitiiemMaccsl (Tadu.s).

Tabmuna 5 — Macca siiil Ipy BBEJICHHH B PAIlOH Pa3HOTO YPOBHS ()EPMEHTHOTO Iperapara

I'pynma Macca siun, r Brixop siiiemMacchbl Ha KypHILy-
HECYIIKY, KT
1 63,4+0,44 1,53
2 65,8+0,33 1,77
3 65,0+ 0,42 1,68

Jlyumeit rpymmoi mo MOJy4eHHIO STHIIEMAacChl Ha KypUILy HECYIIIKY OKasajiach 2-asi TpyIa.
3nech U Macca fiila Obula OOJIbIIE MO CPAaBHEHMIO, KaK C KOHTPOJEM, TaKk M C 3-eil OnbITHOH
rpynnoi. Tak, 3TOT mokaszareis mpeBocXoami Ha 3,8% nTuily u3 KoHTposs u Ha 1,2% -3-to rpymmy.

[Tokazarenn MOp(HOIOrHYECKOTO aHaNIM3a CBUICTENHLCTBYIOT O MOJIOKUTEIHHOM BIIHUSHUU
(dbepMeHTHOTO TIpernapara B pallioHe Kyp-Hecymiek. Tak, yBenmn4miach macca siuil y Kyp U3 2-ou
OTIBITHOW TPYIIIIBI IPU JTOCTOBEPHBIX OTIUYHSIX 110 CPABHEHHUIO C KOHTPOIbHOM Tpymmoil. Ja u B 3-
el rpynne macca siiiiia Takke Obuta 6osnpire Ha 1,6 T

[To cocTaBHBIM YacTsIM MOKHO C YBEPEHHOCTHIO YTBEpKIaTh, UTO H3ydaeMblil Mpemapar
YBEIUYHIT MACCy JKEITKAa U MacCy CKOPIIYIIBI Y SIMI], CHECEHHBIX KypaMu, U3 2-0i rpymisl. Buana
TEHCHIIMS YIYYIIEHUS 3TUX TOKa3aTenel moj aeicTBueM GepMEeHTHOTO Ipernapara.

Haubonee mioTHbIN O6enok Takke ObL1 y Aull, nonydasimme Arpoput 5000. Haumensiumit
UHCKC OeKa OTMEUEH Y SIUI] Kyp KOHTPOJIBHOU TPy

BBenenne ¢GepMEHTHBIX TpenapaToB OKa3alo MOJOXKHUTEIbHOE BIMSHHE HAa TOJIIMHY
CKOPIYIIBI SIMIl. DTO BEPOSITHO CBSI3aHO C JIydllled COXPaHHOCTHhIO BHUTaMuHA /| B KOpMax, 4To B
CBOIO ouepeab OJATOMPHUSATHO CKAa3aJloCh HA HMCIIOJIb30BAaHMHM HECYIIKaMHU MHUHEPAJIbHBIX BEIIECTB
paryioHa, ¥ B KOHEYHOM HTOT€ CHOCOOCTBOBAJIO YBEIWYCHHIO TOJIIMHBI CKOPIYIBI SUI] Y KYyp
OMBITHBIX Tpymm. CKOpiyna SUIl BCeX OMBITHBIX TPYIIT Oblja TOJIIE, YeM Y SIUIl U3 KOHTPOJIHHOU
TPYIIIBL
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[To pe3ynpTaTaM MUKPOOUOIOTHYECKUX HUCCIEIOBAHUI 00pa3Ibl MUIIEBBIX SUIl TTOJHOCTHIO
cootBeTcTBYIOT TpeboBanusiMm TP TC 021/2011 u moryt ObITH peai30BaHbI B TOPTOBOM ceTH 0e€3
OTpAaHUYECHUU.

DKOHOMHMYECKAsl OLIEHKAa MOJyYEHHBIX PE3yJbTaTOB CBUJIETEILCTBYET O TOM, UTO CaMbIi
BBICOKUU YPOBEHb PEHTA0EIBHOCTH IMOJIY4YEH BO 2-0M TpyMIe, TJe Kypbl-HECYIIKH MOJIy4Yalld J03Yy
dbepmeHTHOTO TpenapaTta B konudectBe 50 I HA TOHHY KoMOuKOopma. 31ech oH cocTaBuid 59,7%,
gyto Ha 5,3% OoJble MoKa3arenss KOHTPOJs U Ha 3,6% rokasarens 3-eil rpynmbl. DTO MPOU30IILIO0
3a CUeT YBENUYEHUs SULEHOCKOCTH, COXPAaHHOCTH, CHIDKEHHUS 3aTpaT KOpMa M YIy4IICHHUS
KauecTBa SHIl.

Takum oOpaszoMm, mnpemiaraeMm ucnoiab3oBath Ha 3AO0 IloceBHMHCKON nTHIIe(aOpuKe
dbepmeHTHBIN TipernapaT Arpodut B konmyectBe 50 T Ha OJHY TOHHY KOMOUKOpMa I KOPMIICHUS
Kyp-HECyIlIeK, 4YTO TPUBOAUT K YBEIMUYEHHUIO MPOIYKTHUBHOCTH, COXPAaHHOCTHU MOTOJIOBBS,
YMEHBIIIEHUIO 3aTpaT KopMa Ha 10 suir, mosrydeHuto 0oiee Ka4eCTBEHHON MPOAYKIIUU U TEM CaMbIM
K YIY4IICHUIO 9KOHOMUYECKUX MTOKa3aTesei npearnpusiTis.

Cnucok Jureparypbl
1. EropoB 1. CoBpemenHsbie TeHaeHINN B KopmiieHnu bl / Y. Eropos, T. [TanaapsH //
I[Ituuesoacrso. — 2007. - Ne§. — ¢.9-11.
2. Macmun JI. ®epmenTHBIC — Onosiornueckue karanu3aTopsl / JI. Macius // KomOukopMma.
—2005. - Ne2. —c.24.

POCT AMEPUKAHCKOM HOPKH PA3HBIX IOBEJEHUYECKHNX PEAKIIUIA

H.H. Cmapukosa
Anexceesa 3.H. 0. c. - x. H., npogheccop
Hosocubupckuii 2ocyoapcmeenusiii acpapmbiii yHUgepcumem
O.B. Tpanesos, 0. 6. 1., npogheccop
QUL Ulul’ CO PAH

AKTyaJIbHOCTbh HacTOsIIeH paboThl CBsI3aHa C MOKWCKOM IyTeH MOJydyeHUs! HOBBIX 1IBETOBBIX
MyTaluif, KOoTopble ObLIM OBl KOHKYPEHTHO CHOCOOHBIMH Ha pbIHKE MyIIHUHBL. Heobxoanmo
YUUTBIBaTh, YTOOBI B MPOLECCE MYTAlMi 3BEpU HE YTPAaTWIM Jy4lIMe NPOAYKTUBHbBIE OKA3aTelNu,
TaKue KaK CKOPOCTh POCTA, BOCHPOU3BOIUTENBHYIO CIOCOOHOCTD, BBDKMBAEMOCTh MOJIOJTHSIKA, IIPU
TOM IMOBEJACHYECKUH THUN JOJDKEH ObITh HampaBieH Ha OTOOp oco0ell CHOKOWHOro THIIa,
Ha3bIBAEMOTO «PYYHBIM.

Lenp panHON paboThl 3akioyanach B OLEHKE pOCTa M pa3BUTUS HOpYaT pa3HbIX
MOBEIEHYECKUX TUIIOB.

3agauu:

1. OueHuTh pOCT MOJIOJIHSAKA CTAHJAPTHON aMEepPUKAaHCKON HOPKHU Pa3HBIX MOBEIEHYECKUX PEaKIIHii;
2. O1eHUTH POCT MOJIO/IHSIKA OETION aMePUKAHCKOW HOPKHU Pa3HBIX IMOBEIEHYCCKUX PEAKIIHA.

Marepuajbl 1 METOIBI

3aKOHOMEPHOCTH pPOCTa M PAa3BUTHUS HOPOK OBLIM M3YyU4eHbl HA OJKCHEPUMEHTAIbHON
3Bepodepme Mucturyra uwmronoruu u renetukn CO PAH B mepuop ¢ 8 urons mo 20 utons 2017
roja.

HccnenoBanue MpoBOIWIOCH Ha PAacTyIIEM MOJIOJHSAKE HOPOK JBYX reHotumnos: Standard
dark brown (+/+), u Ha >xuBOTHBIX HOcUTeNsX peneccuBHoi mytanuu hedlund-white (h/h).

OTcaXeHHBI OT MaTepell MOJOMHSIK COJEPX AIH B CTAHIAPTHBIX CPEIOBBIX YCIOBHSIX
Pa3HOMOJIBIMU TTApaMU (CaMell U CaMKa) B OJJHOTUITHBIX KJIETKaX.

KopMmienue sxMBOTHBIX U o0ecrieueHre BOAON ObIIIO MACHTHYHBIM.
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I'eHOTHIIBI HOPOK MCHOJIB30BAaHHBIE B AKCIIEPUMEHTE:!
1) Standarddarkbrown (+/+)

LIBeT MeXOBOr0 MOKpPOBa OOYCIIOBJIEH B3aMMOACWUCTBUEM aiieneil aukoro tuma. OcTeBble
BOJIOCBI TEMHO-KOPHYHEBBIC, OJHOPOJIHO OKpallleHHble 10 JuinHe. lIBeT myXoBBIX BOJIOC
KOpUYHEBO-CcepbIi. KOrTu u HOC o4YTH YepHBbIE.

2) hedlund-white (h/h)

OTa HOpKa UMEET COBEPIICHHO OelbIif MeX ¢ roy00oBaThIM OTTEHKOM. | J1a3a y HUX TEMHOTO
nsera. ['ereposurorusiec ocoou (Hh) umeror Genbie OTMETHHBI HA XBOCTE, HOTaX M HI)KHEH YacTh
TYJIOBUILA.

IIpu pa3BeneHnn GesibIX HOPOK ObUIO BBISIBIEHO, YTO OJHOBPEMEHHO C HACIIEACTBEHHOCTHIO
Oenoll OKpackd Mexa BI00aBOK mepenarcss W TIyXOTa, BCJIEICTBHE YEro CaMKH HOPKH HE
CHOCOOHBI HOPMAJILHO BBIPACTUTH IOTOMCTBO.

B o0oux reHoTHnax BbIIENEHBI JBa MOBEJCHUECKUX THIIA: arpecCUBHBIC W pydHbIe. PocT
MOJIOJHSIKA OLICHMBAJIM IO IOKAa3aTessiM KMBOM MaccChl, IyTeM HHIUBUAYAJIbHOI'O B3BELIMBAHUS.
OTaenpHO B KaXKI0OM T€HOTHUIIE OTCIICKUBAIIM JKUBYIO MacCy 110 caMIlaM u camKaM (Tadu. 1).

Tabmuma 1 — Cxema ormsiTa

Tpynma [ToBeneHuecKas o KonuuecTtBo CpenHss )KuBas Macca
peakIius roJIOB

1.07 20.07

Standarddarkbrown | Pyunbie 3 35 480,7 700,7
(+/+): ATrpeccruBHBIE Q 54 407,6 568,5
Py4nbie 3 33 465,4 665,8

ArpeccrBHBIC Q 30 392,9 523,4

hedlund-white (h/h) | Pyunsie 3 10 479,5 728
Pyunbie Q 17 360,6 499 4

ArpeccuBHBIE 3 13 368,1 566,2

ArpeccrBHBIC Q 28 383 518

[Mony4yeHnHble MaTepranbl oopadoTtansl o nporpamme Microsoft Excel.
Pe3yabTaThl Hecae10BaHUMIA
B 3aBHCcHMOCTH OT MOBEAEHYECKOT0 TUIIA POCT HOPYAT CTAHJAPTHON HOPKH B MEPHOA € 7 1O
10 Henenro KU3HU OMPEIETUIICS CICYIONTUMU TTOKa3aTessIMu (Tad. 2).

Tabnuna 2 — JIluHamuka >kMBOM Macchl CTaHJIaPTHBIX CAaMOK U CaMII0B HOPKH pa3HbIX
MTOBEJICHYECKUX PEAKLIUN

Cpennsis s)xuBasi Macca 1o Cpennsist )xuBas Macca 1o
IiBetoBas | IloBeneHueckas KJ1accam KJ1accaM
MyTanus peakuus B BO3pacrte 7 Helelb B Bo3pacte 10 Henenb
1 2 3 1 2 3
Standardd p 5247 399,8 277,6 683 581 425,5
arkbrown YHHPIC +8,2 +7,7 | £108 | +138 | *133 | %162
(+1+) A 471,5 346,8 184, 607,3 478,2 284.,6
0Q TPECCHBHBIC 1 15 +133 | 34251 | 4203 20,5 | +45
Standardd — 657,4 4425 280,3 918,8 651,3 457,2
arkbrown +18,3 +12,3 +22.,5 +25,7 +19,2 +40,4
+HH)3A3 arpeccuBHBIE 620,4 450,1 279,4 839,4 633,5 439,7
+17,4 +16,4 +12,5 +24.3 +29,9 +34.4
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HaGntonenust B Bo3pacte 7 Helelb MMOKa3aJid, YTO PYYHBIE CaMIbl U CAMKH K 3TOMY CPOKY
UMEIOT OOJIBIIIYI0 Maccy IO CpPaBHEHHUIO C arpeccUBHbIMU ocobsimu. Tak cpenu caMok
CTaHJAapTHOI'O TEHOTHNA pPAa3sHOCTh B MOJb3Yy PY4YHBIX cocTaBwia mo 1 kmaccy-53,2 rpamm,
aHaJOTUYHO 110 2 Kjiaccy, o 3 kiaccy - 93,3 rpamm. ['eHOTHI G€BIX HOPYAT PYYHOTO MOBEICHUS
MOJATBEPKJIAET 3TY K€ 3aKOHOMEPHOCTH (Tadi. 3).

Tabmuua 3 — JluHaMuKa KkMBOM Macchl OEJIbIX CAMOK M CaMIIOB HOPKH Pa3HbBIX
MIOBEJICHUYECKUX PEaKIIUH

[ToBeneHveckas CpenHsis )KuBas Macca 110 Cpennsis sxuBas Macca 110
IIBeroBas
peakuus KJIaccaM B Bo3pacTe 7 HeJlelb | KiiaccaM B BospacTe 10 Hejens
MyTaLus
1 2 3 1 2 3
hedlund- | pyusnsie 509,2 500,8 315 651,6 520,9 315
white +23,9 +24,9 +39 +18,2 +11,9 +39
ok arpeccHBHBIC 505,6 370,9 261,75 627,2 500,8 391,25
+15,4 +9,9 +9,9 +22,3 +24.9 +18,4
hedlund- | pyusnsie 731 483,2 305,6 1077,5 730 491,6
white +120 +18 +42.8 +122,5 +30,49 +41,8
34 arpeccUBHbBIE 510,7 367,2 256,6 693,75 568,75 462
+35,5 +11 +18,6 +53,4 +10,3 +47.,8

Amnanoruunbple BbIBOAbI HaOmonanu u B 10-HenenpHOM Bo3pacTe. PazHocTh B MOJB3Y
PYUYHBIX CaMOK HOpPOK CTaHJapTHOTO I'€HOTHNA cocTaBmia mo 1 kiaccy-75,7 rpamm, mo 2 Kiaccy
103 rpamma, 1o 3 kiaccy-140,4 rpamma.

Cpenu camiioB OOJBIIYIO KMBYIO Maccy B | Kjacce MMEIOT CaMIlbl pPyYHOTO TOBEICHHUS.
Pa3HocTh B MX n0sb3y cocTaBmiia 37 rpamMMm. Bo BTOpoM U TpeTbeM Kiaccax *KHMBas Macca PyYHbIX U
arpecCUBHBIX CAMIIOB MMPAKTHYECKH OJIMHAKOBA

[TonTBepxmaeTcss 3aKOHOMEPHOCTh MpeoOJiafiaHus MO KUBOM Macce pPy4YHBIX CAaMOK M
CaMIIOB, 110 CPABHEHUIO C arpEeCCUBHBIMH OCOOSIMH.

CpaBHMB caMOK pyYHOI'O U arpecCUBHOIO MTOBEJICHMSI, B BO3pacTe 7 HeNlelb, MOXKHO CAeaTh
BBIBOJI, YTO B TEPBOM KJjlacce IMOKa3aTeNH >KUBOM MacChl MMEIOT aHaJOTHMYHBIC 3HAYCHUs, BO 2
KJlacce pydHble caMKu IpeoOiajaroT B )KHMBOM Macce arpeccuBHbIX Ha 130 rpamm, B 3 Kiacce Ha
53,3 rpamma. Ha 10 Henene B mepBoM Kjlacce pyuHble OoJiblle arpecCUBHBIX Ha 24,4 rpamma. Bo
BTOPOM U TPETHEM KJIACCE POCT PYUHBIX CAMOK 3aMeJUISETCsl, arPECCUBHBIE MTPEBBIIIAIOT B Macce.

PyuHble camiibl akTUBHO HaOUPaIOT Maccy Kak Ha 7 Henene, Tak 1 Ha 10 Hexene. Tak cpenu
CaMIIOB Pa3HOCTh B MOJIb3y PYYHOI'O OBEACHUS B Bo3pacTe 7 Heaelnb B 1 kiacce-220,3 rpamma, a B
Bo3pacte 10 Hepenpb ATOro ke Kilacca CoCcTaBiseT yxe 383,8 rpaMm.

BriBoabI

1. CranzmapTHblE aMEpUKAHCKUE CaMIlbl U CaMKH HOPKH, XapaKTEpU3yeMble KaK PYYHBIE,
UMEIOT OOJIBIIYIO KHUBYIO Maccy B Bo3pacte 7 u 10 Heznenb, yeM arpeccuBHble. Tak, pa3HOCTH B
I0JIB3Y PY4YHBIX CaMOK BO 2 Kkiacce coctaBiusieT 53 rpaMMm u 102,9 rpaMm COOTBETCTBEHHO.
PaznocTh B mosib3y pyuHbIx camiloB B 1 kimacce cocrasisiet 37 rpamm u 79,4 rpamm.

2. Camupbl U caMKd O€JIoi HOPKH PYYHOTO IHOBEICHMS TAKKE HMENU OOJBIIYIO KHBYIO
Maccy Kak B 7-HEJENbHOM, Tak U B 10-HeleapHOM BO3pacTax B CPaBHEHHUH C arpeCCHBHBIMU. Tak,
pa3HOCTb B MOJIB3Y CaMOK BO 2 kiacce cocrasiser 129,9 rpamm u 20,1 rpamm. PazHOCTB B monb3y
PYUYHBIX CaMIIOB BO 2 Kkjacce coctasisieT 116 rpamm u 161,25 rpaMM cOOTBETCTBEHHO.

Cnmcok Jureparypbl

1. MepkynoBa H. 3BepoBoaueckoe x031iicTBO. Pa3BeieHre HOpKkH [DIEKTpOHHBIHpecypc],-
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BUOJIOI'MYECKHE U XJO3HI?JICTBEHHO-HPOI[YKTI/IBHI)IE KAYECTBA
OBELl POMAHOBCKOMU ITIOPO/bI B YCJIOBUAX 3AITIA/THOU CUBUPU

E.K. Cmenanosa
U.B. Jleemapenko, K. c. - X. H., 0oyeHm
Hosocubupckuii 2ocyoapcmeenusiii acpaphsiil yHUgepcumem

B Poccun co Bpemen Benukoro unaps Ilerpa | pa3BuTHio OBLIEBOJICTBA YAESIM OTPOMHOE
BHUMaHue. [Ipu 3ToM npuopuTETHBIM HaIlpaBJIEHUEM OBLJIO COBEPILIEHCTBOBAHUE OMOIOIMUECKUX U
IOPOAYKTHBHBIX KauyeCTB JKMBOTHBIX. Pa3Butue otTpacaum ObUIO CBA3aHO C INPHUPOIHBIMHU
KJIMMaTH4ecCKUMH ocoOeHHocTAMU Poccun. IloTpeOHOCTD B Temioi oaex/ie 1 HacelIeHUsl CTpaHbl
— 3TO ObUI NEPBbI MOTUB B HEOOXOJMMOCTH Pa3BUTHsI OTpaciid. BTOpoit — uMes OrpOMHYIO apMHUIO
JUISL 3alllUThl TEPPUTOPUH, BO3HUKIIA OTPEOHOCTHh B CHELUAIBHOM OOMyHIupoBaHuu. IIpu 3TOM
ocoboe MecTo 3aHMMala PomaHOBCKast HOpoa MsACO-IIIYOHOTO HaIllPaBICHHUS.

PoMaHOBCKME OBIBI HMMEIOT KOMIUIEKC XO3AHCTBEHHO-NPOAYKTHBHBIX IOKa3aTeseH,
Oyarosapst KOTOpbIM OHa J0 HACTOSIIEro BPEMEHU 3aHUMAeT Beayliee nojoxenue. Tem Oonee oHa
uMesi OMOJIOTMYECKYI0 OCOOEHHOCTh XOPOUIO aJalTUPYETCs] K CYpOBBIM YCIIOBHSIM pa3BEIEHUS.
bronoruuecknii KOMIUIEKC IIO3BOJSET MNOPOJAE 3aHUMaTh BEAYIIEE IIOJOKEHHWE HE TOJBKO B
OobIIMHCTBE pernoHOB Poccun, HO 1 BO MHOTHX cTpaHax EBpombl.

OTnuuHble NIyOHBIE KAdyecTBa, BBICOKAs MACHAs MPOAYKTHBHOCTb, HEIPEB30MIEHHBIE
BOCIPOM3BOAUTEIbHBIE CIHOCOOHOCTH (IBaXJbl B TOJ TNpU IUIOAOBUTOCTH 5-7  SATHAT)
HOJMACTPUYHOCTh TIO3BOJIAIOT MOJIydyaThb OT Kakaod MaTku 10 120 kr wmsica-OapaHUHBL
buonornueckuii KoMILIeKC JenaeT POMaHOBCKYIO MOPOY BBICOKOMHTEHCUBHBIM MPOU3BOAUTEIEM
JUETUYECKHUX NMPOAYKTOB MUTAHUS U CBIPBS JJI1 MEXOBOM M TEKCTUJIBHOM IPOMBIIUIEHHOCTH. OBIIBI
9TON TMOPOABl MUMEIOT BBICOKHUH CIpoc MpU Bcex (opMax Xo3sCTBOBaHMS (MHIUBUIYaJIbHbIE,
N0JICOOHBIE, KPECThIHCKO-(epMepCKHe, TOCYapCTBEHHbIE U JIp.) PETHOHAX CTPAHbI, B TOM YHCIE B
OonpmuHCTBE paitoHoB 3anagHoit Cubupu (Tomckas, Omckas, HoBocubupckas odmactn).

Opnaxo 3a nocnennue 20 jeT norojaosbe oBell PoMaHOBCKON MTOPO/ABI PE3KO COKPATHIIOCH, a
apeas ee pa3BeJeHHS 3HAYUTEIbHO YMEHBIIWICS. DTO OOBSICHSIETCS TEM, YTO B OBIIEBOJICTBE, KaK U
BO BCEM J>KMBOTHOBOJCTBE CTpaHbl, NPOU3BOJICTBO MPOAYKIMHM NPULUIO B ymnagok. OgHOW u3
NPUYUH SBJSIETCSl NUCIApPUTET II€H Ha MPOJYKIMIO OBIIEBOJCTBA, YTO MPHUBEIO K pa3pbiBY
rOCyJapCTBEHHBIX M XO3SHCTBEHHBIX CBSI3€M MeXay mepepadaThIBAIOIIMMU TNPEANPUITUAMU U
MIPOU3BOTUTEIISMHU.
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AHanmu3 BeJEeHUS OTpaciv OBLEBOJACTBA 3a IMOCJEIHEE JECATHIIETHE TMOKa3bIBAET, YTO
OCHOBHOE KOJIMYECTBO OapaHUHBI U HIEPCTH CIEAYyeT MPOU3BOIAUTH B pallOHAX, pacHoOJararolinux
3HAUUTENBHBIMU TUIOMIAJIIMA  €CTeCTBEHHBIX mactoui (Bocrounas wu 3anmagnas Culups,
[ToBoIDKBE, ANTAHCKHI Kpaii).

OpHako OTCYTCTBHE TOCYIAapCTBEHHOW IOJUTHKH B OOJACTH OBLEBOJICTBA MPUBOIUT K
3HAYUTEIIbHOMY COKPAIICHHIO MTOTOJIOBbS, B TOM 4HCIlie U1 poMaHOBCKUX oBell. Eciiu B 1964 1 oBerg
Pomanosckoit mopoasl B Poccun nacuuteiBanoch 508 Teicsiy rosos, To B 2010 r coctaBmiio 75 ThIC.,
a B 2015 r — 42 Tteicaun. TpeOyercs rocyaapCTBEHHOE PEIICHUE /I CIACeHHS POMaHOBCKOTO
OBILIEBO/JICTBA.

B paiionax Cubupun Pomanosckas mopoxa mossuiachk eme B 30° rogsl U ObLM
palilOHMPOBAHA B JIECO-CTEIHOM U MOATACKHON 30HE, HO B CBSI3H C TEM, YTO OCHOBHOE HAIIPABIICHUE
B PETMOHE COCTABIISIIM OBLIbI TOHKOPYHHOTO HAIIPABJICHUS — OHA HE MOIYYHIIa Pa3BUTHS.

B HoBocubGupckoii o61actu PoMaHoBCKas mopojia mojyunia cBoe pasButue B 80° rojsl 3a
CYeT YycUIuil pabOOTHUKOB YHHUBEPCUTETa W NPAKTHUECKUX PpPaOOTHUKOB C CO3JaHUEM
WHAUBUIYAIBHBIX M KPECThIHCKO-PEPMEPCKUX XO3iCTB. [10JI0KUTENbHOE BIHMSIHIE HA Pa3BUTHE
OKa3ajo co3laHue ImieMeHHou ¢epmbl o PomanoBckoil mopoae Ha 6a3e konxosza «CoBeTckas
Poauna» B YanoBckom paiione B 1982 rony, npocyuectBoBasiiee 10 1992 rona. B ato xe Bpems
co3nana Qepma B komumdectBe 230 roioB B MOACOOHOM X03sicTBe yHHBepcuTeTa «KosmoBoy»
KoueneBckoro paiioHa, OTKyzna OBIbI IOJYYHWJIM PACIPOCTPAHEHHE B pAJ] paliOHOB. TOMCKON H
HoBocubupckoii o0nactu B MHAUBUAYalbHbIE U depMmepckue Xxo3saicTBa. PomaHoBCcKkas mopoja
YCHENIHO pa3BUBAIOCh B WHAUBHIyalbHOM x03siictBe OOO «Eroposckoe» bomoTHUHCKOTO
paiioHa, ¢ HCMOJIb30BAaHUEM 3aBE3CHHOTO YHCTOMOPOIHOTO IMOT0JOBbs U3 SIpociaBckoil oOmacT.
Monoausak osenr u3 OOO «EropoBckoe» MIHMPOKO MCIOIB30BANICA B X03siiicTBax KemepoBckoid,
HoBocubupckoii obnactu (Toryunnckuid, MomkoBckuid, JloBoneHnckuii, KonbiBaHCKUN pailoHBI).
3a mocneaHuE IBa rojia MorojioBbE OBEIl ATOM MOPo Ikl 0 00acTu yBeauumiock Ha 20,3%.

[TpoBeneHHBIN aHANIW3 POCTa Pa3BUTH U MPOAYKTHBHBIX MOKa3zareneil mo xo3saictsy OO0
«EropoBckoe» 1moKa3aja, YTO POMAHOBCKHE OBLIbI XOPOLIO aJalTHPOBAJIUCh B  YCIOBHUSAX
MOJATae)KHOW 30HBI oOnacTu. B pesynbrate pasBefeHHs] OBEI| 9TOro Tuma Oblia pa3paboTaHa
TEXHOJIOTHUS COAEP KaHUs OBEI] C BEIPAIIMBAHUEM MOJIOJIHSKA C MCIIOJIb30BAaHUEM KOIIApHO-0a30BOi
TEXHOJIOTHH, IBYXPa30Basi TEXHOJIOTUS THEHHUS MAaTOK B TEUEHUU roja (MapT, anpeib U OKTAOpb,
HOs10pp). MaTtouHoe morosoBbe coctaBuiio 250 rosnos, B T.4. 70,2% MOrojaoBbs UMEIO KPENKYHO
koHcTuTynuo. [lnogosutocts Matok coctasisieT 230-250 srust Ha 100 maTtok. [laHHBIE B3ATBHIX
IIPOMEPOB MOJIOJIHAKA IOKa3all, YTO MOJIOJHSK B 6-/-MECSYHOM BO3PACTE JOCTHUTaeT YOOWHBIX
KOHJIUIUH.

OBLBI UMENU TMOKa3aTeNId *KUBOM Macchl XapaKTEpHBIE JUIsi POMAHOBCKUX OBEILl: OapaHbI-
npousBoauTenu — 85-90 kr; matku — 49-55 kr; pemoHTHBIE Oapanbl — 40-42 kr; apku — 33-35.

MonoaHsak B 8-MECSIMHOM BO3pacTe MMeJ Xopolrue yOolHbIe moka3zarenu. Y 0olHas Macca
Ty — 13,6 kr; npu yooiHOM BbIxoie — 42,7%; TUIoIIaap MBIIIEYHOTO TTa3zka — 1126 MM,

Pe3ynbpTaThl KOHTPONBHOIO YOOS IMOKa3ald, YTO MOJIOAHSK JIOCTMraeT K 8 MEeCSYHOMY
BO3pacTy yOOMHBIX KOHIHUIIMHA U PEKOMEHIOBaH B 5TOM BO3pPACTe Ha Pealu3alluio.

Takum oOpa3oM, NpPOBEACHHBIN aHaIU3 pe3yJIbTaTOB pa3BeAeHUs oBel] PoMaHOBCKOM
MOpPOJbI B TEUYEHUHU 15 JET B pa3NUyHBIX MPHUPOIHO-KIMMATUYECKUX YCIoBUAX HoBocmOupckoi
o0JacTy mokasaj 1eaecoo0pa3HOCTh €€ JaJIbHENIIEro pa3BeIeHusI.

Cnmcok Jureparypbl
1. ApcenneB [[.JI. Cenexmus pomanoBckux omer / J[.JI. ApcenseB. — M.: Poccenbpxo3rus,
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Cexuus - BUOJIOT'USA, SKOJOI'UA U BUOPECYPCBI

CTPYKTYPA 300IINTAHKTOHA BBIPACTHOT O ITPYJJA Ne3 OO0 «KYJIOH-M»
TOI'YYUHCKOI'O PANOHA HCO

O.A. Bopobwvesa
E.B. Iluwenxo, 0. 6. H., npogheccop,
Hoeocubupckuii cocyoapcmeennwiii acpapHulii yHU8epcumem

N3yuenue cTpykTypsl U JUHAMUKHM OMOLIEHO30B — OJJHA U3 Ba)KHEHILUX 3a]1a4 COBPEMEHHOMN
OuojoruM, NO3BOJIAIOLIAS IOJY4YUTh OOJee IIOJIHOE HCIOJb30BaHME HX  IOTEHLMAala
IPOAYKTUBHOCTH IIPU OJHOBPEMEHHBIX COXPAHEHUSX OMOJOrMYECKOro paBHOBecUs. BaxHbIM
HANpaBJICHUEM DPBHIOOXO3AUCTBEHHON HAyKH, SBISETCS W3y4YeHHE TUAPOOHMOHTOB. H3yUCHHE
KaUeCTBEHHOI'O0 M KOJUYECTBEHHOIO HCCIECIOBAaHUSA 300IUIAHKTOHA - OJHOIO M3 Ba)KHEHWIIMX
3BE€HbEB KPYrOBOpOTa BEIIECTBA W 3HEPIUU B o3epax. KiroueBbIM SIBIIsSIETCS 3HAHUE CBOMCTB
JUHAMUKHA DPa3BUTHUS 300IUIAHKTOHA B BOJIOEMAaX, HMEIOIIUX pPbIOOXO3AHCTBEHHOE 3HAYEHUE,
MOCKOJIBKY 3Ta IMHAMHKA OTpeAessieT 00eCeYeHHOCTh PO, 0COOEHHO MAJIBKOB, TTHIICH.

buonpogyKuMOHHBIM  NOTEHLMal BOJOEMOB, B IEPBYK0 OYepedb, 3aBUCUT  OT
(YHKIMOHUPOBAHUSI TEPBHIX 3BEHHEB KOPMOBOM Iemu: (DUTOIUIAHKTOHA W 300IUIAHKTOHA,
ABJIAIOIMXCSI MPOAYLIEHTaMHU IIEPBOIO U BTOPOTO MOPsiiKa B BOOHBIX 3KocucTemax [1].

Lenp HAmMMX WCCIENOBAaHUM — BBISBUTH BHUIOBOW COCTAaB, YUCICHHOCTh WU OHOMACCY
300ILIAaHKTOHA B BbIpacTHOM npyny npynaa Ne3 OOO «Kynon-M» Toryunnckoro paiiona HCO.

MarepuaJjisbl 1 METOIbI

N3yuenne cocraBa JeTHEro 300IUIaHKTOHA mpyaoBoro xossiictBa OO0 «Kymnon-M»
nposezneHo B utose 2016 roxa. IlpynoBoe xo34iicTBo HaxoauTtcs Ha peke KonTeipak. Marepuan s
uccienoBanus 0bu1 coopan B urosie 2016 roga — 5.07.16, 19.07.16. u 29.07.16. I1po6s1 oTOMpannch
ceTblo AmmteitHa. CoOpannblit MaTepuan GukcupoBaics 4%-ubm hopmanunom. O6padboTka npod
npou3BoIIachk B ampene-mMae 2017 roga Ha 6a3e mabopatopun HI'AY u Benach mo craHgapTHOM
Meroauke [3].

OOBEKTOM W TIPEAMETOM HCCIEIOBAHUS, COOTBETCTBEHHO, SBJISJICS 300TUIAHKTOH. JIyst
paboThl HMCHONB30BAJNICS OWHOKYISPHBIM MHKPOCKOM, Kamephl borapoBa, mTeMmenb-MHIMETKa.
Ornpezenenre MUKpPOOPTaHU3MOB TIPOBOJMIIOCH 110 CTaHIAPTHOM METOJIUKE, C MCIIOJIH30BAHUEM TIO
omnpeaenuressam [2, 4].

Bcero 6b110 necnenoBano 3 npoOsl 3 1 pplOOBOJHOTO MpyAa.

Pe3yabTaThl Hecae10BaHUSA

B pesynbrare uccinenoBaHus HaMU ObUIO YCTaHOBJIEHO, YTO B BbIpacTHOM Ipyay Ne3, B
utosie 2016 r. BCTpeyaioch TpU TaKCOHA 300IIaHKTEPOB. V3 HUX KOJIOBpAaTOK — 7 BUJa, BECIOHOTHX
pakooOpa3HbIX — 3 BUJIa M BETBUCTOYCHIX paKOOOpa3HbIX — 7 BUJOB (Tabm.1).

[To uucnennoctn wurone 2016 roma mpeodbnmamanu Cladocera 78% (103 TI)IC.BKS/Mg),
Copepoda cocrasmsin 17% (22 THIC.3K3/M> -17%) 1 B HauMEHBIIIEM KOJMYECTBE BCTPEUYAIHCH
Rotatoria - 5% (5 TeIC.9K3/M).

B nauane mecsiua npeobnanamu Cladocera, ¢ unciennoctsio 4,9 Thic. sk3/m°. Tlpn 3ToM
nomunupoBanu Ceriodaphnia affinis u Chydorus sphaerlcus, B cpeanne Mecsiia yBeIHUHBACTCS
3HaueHne Bosmina longirostris u Eubosmina, k koHIy Mecslia U3 KOJIM4eCTBO Bo3pacraer 1o 28, 6
" 21,312 ThIC. K3/M°. OBIIee KOITUYECTBO BETBUCTOYCHIX K KOHILy HIOJISI cocTaBmwio 58,12 ThIC.
K3/M™
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Ta6muma 1 — BugoBoii cocTaB 300IUTaHKTOHA BbIpacTHOTO nipyna Ne3 (uroinb, 2017 1.), wr./m°

TakcoH, B 5.07.16 19.07.16 29.07.16
Copepoda
Mesocyclops leukarti + + -
Cyclops coronatus + + +
Diaptomus - + +
Cladocera +
Daphnia longispina + + +
Ceriodaphnia affinis + + +
Chydorus sphaerlcus - + +
Bosmina longirostris + + +
Eubosmina + +
Diaphanosoma + +
Scapulaberis mucronata +
Rotatoria - + +
Keratella quadrata - + -
Branchionus caliceflorus - + -
Trichocerca rattus + + -
Asplanchna herrik + - -
Asplanchna priodonta + - -
Filinia longiseta + +
Quadricornis

Yucnennocts Copepoda Tak xe pe3ko Bo3pocia K cpeauHe utoas ¢ 2,16 mo 13,4 Thic.
aK3/M, K KOHIy Mecsilla UX KOJMYECTBO CHIKaercs a0 7,19 Thic. K3/M°. Kpome Toro, B cocrase
300IUIaHKTOHA B CPEIMHE Mecslia HauMHaeT BcTpeuyarbes Diaptomus sp. ero uucnennocts 19 u 29
HFOJISL COCTABHIIA COOTBETCTBEHHO 1,9 1 1,6 ThiC. 9K3/M° (Tabm. 1).

B cocraBe KkonoBpaTOK, HaMu OBUIO BCTpEYEHO 7 BHUAOB, OJHAKO HE BCE OHU
NpPUCYTCTBOBAIM B mpyny moctosiHHo. Tak, Asplanchna herrick, Branhionus caliceflorus, Filinia
longiseta u Trichocerca rattus ormeuanuce TosbKO B podax 3a 19 uromst, a Asplanchna priodonta
5 mronss. B to ke Bpems Keratella quadrata wu Platyias quadricornis quadricornis (Ehrb.)
BCTPEYAINCh BO BCEX TPEX HIONbCKUX Mpobax. OOrmias uucieHHocTs Rotatoria B Hauane mecsia
6bu1a 0,12 Thic. mT/™M°, K CpeIuHe Mecsla UX YUCIEHHOCTh Pe3KO yBEJIMYUBaeTcs 10 3,2, a K KOHIlY
HECKOIIBKO CHIDKaeTces 10 1,8 Thic. mr/m° (Tab. 2).

Tabnuua 2 — YucneHHOCTh 300IJIaHKTOHA BeIpacTHOro npya Ne3 (uross, 2017 1.), wr./m

Bun Hara
5.07.2016 19.07.2016 29.07.2016

Copepoda
Mesocyclops leukarti
Haymnuu 100 30
I-11 100 530 260
"n-1v 400 2033 1500
V-VI 630 1760 400
Cyclops coronatus
Hayrumn 530 266
I-11 100 1600 1300
"n-1v 400 2660 1800
V-VI 430 2200 66
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Diaptomus sp.

Hayrumn

I-11 630 260

ni-1v 1030 1000

V-VI 330 333

Cladocera

Bosmina longirostris 630 10600 28666

Ceriodaphnia affinis 2300 1000 1333

Chydorus sphaerlcus 1760 10330 1300

Daphnia longispina 230 1730 4560

Diaphanosoma 60 1600 866

Eubosmina 13000 21166

Scapholeberis mucronata 1700 233

Rotatoria

Asplanchna herrick 0 160

Asplanchna priodonta 30

Branhionus caliceflorus 160

Filinia longiseta 60

Keratella quadrata 60 2300 1233

Platyias quadricornis quadricornis (Ehrb.) 30 430 600

Trichocerca rattus 0 100 0
120 3210 1833

Tak e Hamu ObUIa paccuuTaHa OMoOMacca 300IUIAHKTOHA, B CpPEAHEM OHa cocTaBuia 4,8
/. [Ipu sTomM Hambonee HU3KOE 3HAYEHHE OBUIO OTMEYEHO B Haudane mecsma — 1,023 r/M3, B
CpelMHe M KOHIlC Mecsua 6rmomacca mocTuraza 6,8 r/m°. BeposiTHee BCero 310 0GBACHIETCS
BBICOKMMH TEMIIEpaTypaMu B HIOJIE MECALIA.

3aKJI04YeHne H BbIBOABI

Takum 06pa3om, B pe3ysbTaTe UCCIEOBAHUS CTPYKTYPHI 300IUIAHKTOHA OBLIO BBISBICHO 17
BUJIOB pakooOpa3HbIX U KosoBpaTok. 1o uncnennoctu wurose 2016 roxa npeodnaganu Cladocera
78% (103 thIc.3k3/M°), Copepoda cocraBmsum 17% (22 Thic.OK3/M® -17%) M B HaMMEHBLIEM
KOJIMUEeCTBE BeTpevanuch Rotatoria - 5% (5 TBIC.3K3/M3). Cpennsist Ouomacca cocrtapuna 4,8 /v,
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MOP®OJJIOTNMUYECKAS XAPAKTEPUCTUKA CEIOJIETKA KAPIIA IIPA
KOPMUIEHUU PASHBIMU KOPMAMMHJ B 000 «KYJOH-M» TOT'YUYHNHCKOI'O
PAMOHA HCO

A.A. Hatimxe
E.B. Iluwenxo, 0. 6. H., npogheccop,
Hoeocubupckuii cocyoapcmeennwiii acpapHulli yHU8epcumem

[{enbro HAIMX KUCCIIEIOBAHUI OBLIO U3YYUTh BIMSHUE IUIOTHOCTEN NOCAKU U IIPUMEHEHUE
pa3HbIX KOPMOB Ha CKOPOCTh POCTa M Pa3BUTHE OpraHu3Ma phbIO.

B 3apaun uccnenoBanuii BXOJUIO U3yYEHUE:
— IPU3HAKOB TEJIOCTIOKEHUS )KUBOTHBIX
— COCTOSIHMS M pa3BUTHS OCHOBHBIX BHYTPEHHUX OPTaHOB.

MarepuaJ u MeTObI UCCJIeI0BAHUI

HccnenoBanust 6butn npoBeaensl B OO0 «Kynon» Toryunnckoro paitona HoBocubupckoit
obmactu, ocenpto 2016 r. Hamm ObuUTO TpoOaHATM3UPOBAHO (U3HOJOTHUUECKOE COCTOSHHE H
AKCTEPHEP CErOJIETKOB KapIoB U3 6 MPYAOB, BHIPALIMBAEMBIX IIPU PA3HBIX IJIOTHOCTAX MOCAIKHU U
BuJe KOpMOB (Tabm. 1). KonmdecTBO KOPMOB PacCUMTHIBATIOCH MO CTaHIAPTHBIM METOIMKaM Ha
OCHOBaHUU JAHHBIX KOHTPOJIbHBIX 00JIOBOB.

Tabmmna 1 — Bugsl KOpMOB 1 TNIOTHOCTh MOCAJAKH JJMYMHKH Kapra

Tpyn HocaHLI[:/z;,a TBIC. Bit kopva

2 60000,00 JlpoGiienka + sxcrpynupoBanubie (+9)

3 60000 KoMOuKopM «buompo»

4 30000 KoMOuKopM «bromnpo»

5 25000 Jlpobnenka + skcTpyaupoBaHHbIe + KopMoBbIe npoxcku (A+3+K]I)
6 30000 JlpoOieHKa + SKCTpyIMpOBaHHBIE

7 30000 Jlpobnenka + sKCTpyArpOBaHHBIC

8 30000 JlpoOeHKa + 3KCTpyIMPOBAHHbIE

Mopdodusnonornyeckuii aHaau3 pbl0 BBIMIOJHSJIA MO OCHOBHBIM MOP(]OIOTHYECKUM
npuzHakaMm 10 pykoBoAcTBY WM.®D. [IpaBnuna [1966] ¢ wucmonp30BaHHEM CXEMbl H3MEPEHHM
kaprnoBbsIX pei0 JI.C. bepra [1948]. Jlns uccnenoBanus ObUTH BBIOpAaHBI IPOMEPHI: Macca phIObI (Q),
abcomoTHas anuHa Tena (L), nuna tena(l), Hanbonbuue Beicota (H), o0xBat (V) 1 TonuiuHa tena
(B).

W3ydeHsl crieqyrone HHTepbepHble TPU3HAKU: a0CONIOTHAsE OTHOCUTEIbHASI Macca TOHaJ,
cepla, NeuyeHu, MoveK, CeIe3eHKH, FeMaToJIornueckue nokaszarenu. Ilo MeToauke npeanoxkeHHoH
JI. A. Jlobpunckoii [1964] paccuntanbl MOphOoPU3N0IOrHUECKUE NHIEKChl BHYTPEHHUX OPTaHOB.
PBIO BCKpbIBaM M B3BEUIMBAIN BHYTpEHHHE opraHsl no meronuke B.B. CmupnoBa, A.M.boxko u
np.[1972]. Cratuctudeckas o0paboTka MaTepHaIOB MPOBEACHA C HCIOIB30BAHUEM  TAKeTa
cTaHapTHBIX porpamm Microsoft Office.

Pe3yabTaThl Hcciie10BaHU I

[Tpu BBIpanNMBaHUU CETOJCTKOB AJITAWCKOTO 3€PKAIBHOTO Kapia Ha pa3HbIX BHJAX KopMma
WCIIONIF30BAINCh pa3Hble IJIOTHOCTH MOCAAKH. B pe3ynmpTaTe Kakaas TpyIa UMeNna pa3Hyro
00eCIeYeHHOCTh KOpMaMH. B pe3yibTare BbhIpallMBaHUS ITOJTYYCHBI CETOJIETKH Pa3HBIX Macc U
pa3HbIX CTeNeHel (PU3MOTOTHYECKON 3PEIOCTH.

B pesynbTare mpoBeNEHHBIX HCCIEIOBAHWN OBUIO YCTAaHOBJIEHO, YTO HAMOOJNBIIAs Macca
TeNa y CEroJIieTKH B 5 mpyny, rae pbioa BeipammBanack Ha JI+3+K][ - 186,08 r. 310 poBHO B /1Ba
paza Oosbiie 4em B 3 u 4 mpyay, U MOYTH B 4 pasza OoJibllle, YeM B OCTAJIbHBIX Mpyaax. Beicokas
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Macca Tejla OTMEYaeTcs TaK K€ B MpyJax, I/ie PrIObI MoIydanu KopMa mpousBojcTBa «buormpo» - 3
u 4-m 93,7 u 92,74 T cooTBeTCTBEHHO. B oCcTanpHBIX mpyaax macca Tena kojebdamack oT 42,32 1o
70,67 r (Tabm. 2)

Taxxe ObUIO yCTaHOBJIEHO, YTO HauOousblIas JJIMHA Tena Oblia B 5 IpyAy U COCTaBMIIA
17,96 cm. lnuHa cerosetok 3Toro mpyaa B 1,3 pasza mpe3onuia mimHy peid 3 u 4 npyna, u B
cpenHeM B 1,5 pasa Bcex ocTaiabHbIX (Ta0I. 2).

HauOonpimas BbIcOTa TeNa, Tak K€ Yy CEroieTku B S5 mpyndy, 7,26 cM. PeiObl nmpyrux
HCCIIeyEeMBIX MPYAOB OTCTAIOT OT 5 B 1,5 pasa, ¢ konebanusmu ot 4,18 10 5,68 (Tadu. 2).

[To momy4eHHBIM JTaHHBIM, OBUIO YCTAHOBJICHO, YTO Y CETOJIETOK Kapma B 3 Mpyay TOJIIUHA
tena 2,55cM, 3To OoJbIe, YeM Yy TPYII BhIpallMiBaeMbIX Ha kopMax [+, oqHako 0 He HAMHOTO
Oombire, yeM y poib u3 4 u 5 npyna 2,42 u 2,38 cM COOTBETCTBEHHO (Ta01. 2)

Tabmmua 2 -Mopdosiornyeckre nNpu3HaKky CerojieTka Kapna

IIpu3Haku ITpyn 2 [Ipyn 3 Ilpyn4 | IlpynS | Ilpyn 6 IIpyn 7 [Ipyn8
Macca tena,Q 46,94 93,71 92,74 186,06 40,32 57,13 70,67
JluHa 11,50 14,8 13,70 17,96 11,42 12,10 12,98
TyJnoBUIIA, |
Bricora tena, H 4,52 4,49 5,68 7,26 4,18 4,66 514
Tonmuua Tena, 1,20 2,55 2,42 2,38 1,18 1,20 1,36
B

HecmoTpst Ha KOpMIIEHHE pa3HBIMH KOPMaMHM, Y BCEX HMCCIIEJOBAHHBIX TPYIII CEroJIETKOB
JITAliCKOro 3epKalbHOro Kapna Ko3()(UIUEHT yNUTAaHHOCTH JOCTUral JOCTATOYHOM BEJIWYMHBI U
Kousiebascs B mpenenax ot 2,7 1o 3,6 u Obi1 HanboJee BHICOKUM Y PbIO Maccoit 92,74 T., mpeBbImas
TEM CaMbIM OCTallbHble Tpynnbl pbl0 B cpenHeM B 1,2 pasa. Ilpum sToM HamOONbLIMHA HMHAEKC
nporonucroct (I/H) ormeden y pbid 6 rpymnmbl (¢ Hanbosiee HU3KOM Maccoil Tena) OH paBeH 2,7
(40,32 r.), a HaumeHbuil y 4 rpynnsl - 2,4 (92,7 1.). B To ke Bpems 3aQUKCHPOBAHO, YTO CaMBbIil
Oosbiioit mHAekc mmupokocnuHHocTH (B*100/1) Obu1 y 4 rpymmbl CErojieTKOB anTalCKOro
3epkajgbHOro Kapma, a coutocts (U*100/l) y 5 ombiTHO# rpymmbl peid 93,1 cooTBercTBeHHO. B
COBOKYITHOCTH 3TH HM3MEHEHHUS TOBOPAT O B3aMMOCBSI3M MEXKAY MAacCOd Tella U IKCTEPhEPHBIMHU
NpPU3HAKAMHU, COOTBETCTBEHHO HAOJIOJIAaeTCs MpsiMasi 3aBUCUMOCTh MEXKAY 00€CHeueHHOCThIO PbIO
KOPMOM U JIYYLIUM MPOSIBJICHUEM B (DEHOTHUIIE T€HOTHUIMYECKUX MPU3HAKOB MOPoAbI (Tadm. 3).

Tabnuma 3 — I3MeHunBOCTH ppIOOBOIHBIX MHAEKCOB Y CAMOK aJITaliCKOT0 3€pKajibHOIO

Kapna
i VHeKcyl Kos¢pduument
PYA| nporomucroctn INMPOKOCIMHHOCTH | COMTOCTH YIUTaHHOCTH
2 2,5 4,7 89,0 3,0
4 24 71 93,0 3,6
5 2,5 4,3 93,1 3,2
6 2,7 3,5 83,9 2,7
7 2,6 3,7 87,8 2,9
8 2,5 3,6 88,9 3,2

JlanpHele ucciaenoBaHus, HalpaBiICHHbIE Ha OIpeAeseHHe Jy4lled Tpynmbl peid IO
UHTEPhEPHBIM TPHU3HAKAM BBIABWIM, YTO caMOW OOJBIION Maccoil cepiala W MedYeHH o0JalaroT
cerojgeTkn kapma u3 S5 mpyna 6,83 u 0,34 r cooTBeTcTBEHHO. Macca NE4YeHM CerojieToK
3epKalbHOTO Kapna u3 4 npyzaa B 1,7 pa3 oTcTaér oT rpynmsl peid B 5 npyay. Y OCTalbHBIX Macc
neyeHu Menbie ot 1,16 1o 2,59 r., uro B 2,6 paza oTcTa€t oT ceroynietok 5 u 4 npyna. Cinemyer
OTMETHTh, YTO Macca cepiua peld0 B 8 mpyay He3HauuTenbHO OTCTaér oT 5 mpyzna 0,23 r.
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Haumenbmast macca cepaua y poid u3 6 npyna - 0,08 r., 370 B cpeiHeM B 2,2 pa3a MEHbIIIE YeM B
OCTJIbHBIX (Ta0I1. 4).

[To nanHBIM HccETOBAaHUMN, HAMOOBIICH UTMHON KUIIEUHUKA O0JIAJar0T PeIOBI B 5 TIpyay
54,80 cMm, uto B cpenHeMm B 1,6 pa3 Oosbimie yem B 4, 6, 7 u 8 mpyaax, e JUIMHA KUIICYHUKA
kosebnercst ot 32,25 no 37,9 cm. [lansblii mapamerp rpymnmbl pel0 BO 2 TpPyLy SIBIISETCS
HAaUMEHBIIUM U POBHO B 2 pa3a OTCTAET OT CEroyieTok S npyna (Tadum. 4).

Ta6mmma 4 — IHTepbepHbIe MPU3HAKK CEeroJIeTKa Kapra

HpusHaku Upyn 2 Hpyn 4 Upyn 5 Hpyn 6 Upyn 7 Hpyn 8
Macca Ie4eHu 1,99 3,93 6,83 1,16 2,26 2,59
Macca cepama 0,09 0,15 0,34 0,08 0,09 0,23
JUIMHA KUIIEYHUKA 25,36 34,20 54,80 33,80 32,25 37,9

B pa3BuTuu BHYTPEHHUX OPraHOB 3aMEUEHBI CJIEIYIOIINE 3aKOHOMEPHOCTH. Y PBIO OJHOTO
BO3pacTa, HO pa3HOM MacChl 3aMEYEHO BO3pacTaHUE BMECTE C MACCOM Tejla OTHOCUTEIbHBIX Macc
KPOBETBOPHBIX OPraHOB M KuIleyHWKa. MHIeKkc macchl medyeHn kosebancs oT 5,0 mo 2,0 %o, a
Mmacca nieuenu ¢ 39,4 o 110,3 %p coorBeTcTBeHHO. Takxke OBLIIO YCTaHOBJIEHO, YTO HAMOOIBIIHIA
WHJCKC JUIMHBI KUIeuyHuka Obu1 y peiO 5 rpynmsl 305,1, sTo B cpennem B 1,2 pasa Ooinblie
OCTQJIbHBIX CETOJIETKOB Kapra kapma. M3MepeHus MOKa3bpIBalOT, YTO HECMOTPS Ha XOPOIIYIO
00ecre4eHHOCTh KOPMaMHU B TIEPBhIE TObI )KU3HU HapaCTaHUE MACCHI Tella UIET He TOJIbKO 3a CUET
HAKOILJICHUS MBIIIICYHON MACChl, HO U 33 CYET YKPYITHEHUSI U pOCTa BHYTPEHHUX OpraHoB (TadI. 5).

Tabmuna 5 — HaeKchl BHYTPEHHHX OPraHOB CETOJIETKOB AJITAHCKOT0 3€pKAJIbHOTO Kapma, Yoo

Macca Nupexe
OneITHasA rpynna
pBIOBL, T cepana [EeYEHU KHILEYHUKA
2 18,1 5,0 110,3 220,5
4 77,2 2,0 50,9 249,6
3) 143,6 2,4 47,6 305,1
6 29,4 2,6 39,4 296,0
7 40,7 2,3 95,5 266,5
8 55,0 4,2 47,0 292,0
BriBoasbl

1. HauGonbuiyto Maccy MMEIOT CErojeTKH, BbIpallleHHbIe B 5-M HpPyAYy NPU KOPMIIEHUU
npoOieHKa + 3KCTPYAUPOBAHHOE 3€pHO + KOpMOBBIE Apoxoku — 186,06 1. Ilpu 3TOM AnuHHA Tena y
HHUX cocTaBuiia — 17,96 cM., BbIicoTa Tena- 7,26 cM., ToiamuHa Teiaa- 2,38 cM., ooxsart- 16,72 cM.

2. Ceronetku B 3 u 4 mpynax, KOTOPbIX KOPMWJIM KOPMaMM BBIMYIIEHHBIMU KOMITaHUEH
«buornpo» MMenu Tak € BBICOKMH TEMIl POCTa, OJHAKO OTCTaBIM IO TEMIy Pa3BUTHUS OT
ceroneTka U3 5 npyna. x macca 6su1a 93,71r. B 3 npyny, 92,74r. B 4 COOTBETCTBEHHO.

3. CeroneTku, KOTOPBIX KOPMIJIM TOJBKO KOpPMamMH COOCTBEHHOTO INPOW3BOJACTBA, MMEIH
HalMEHBIIYI0 Maccy W JuIMHy Tena. Bo 2 mpyay sty mokazatenu coctaBwin Q= 46,94r. u I=
11.50cm., B 6 mpyny Q=40,32r., a I=11,42¢cm., y 7 onbiTHOM rpymmsl peid Q= 57,13 1., I= 12,10 cm.
u y 8 rpymims ceronerok Q=70,67r., 1=12,98cm.

4. Ilpu sToM HauOoJbIIas Macca U JJIMHA BHYTPEHHUX OPraHOB TaK K€ OTMEYaeTcs y phlo
u3 S npyaa.

Cnucok Jimreparypbl
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2. Hayunsrit sxypHan Cubupckoro u JlanmsHeBOCTOYHOTO OTAeNeHn Poccuiickoit Akanemun
Cenbckoxo3zsiictBeHHbIX Hayk. 1971 r.
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ITYEJIUMHAS OBHOXKA C ITACEK PECIIYBJIMKU TBIBA: ITAJIMHOJIOT'MYECKASI,
OU3NKO-XUMHNYECKASA, MUKPOBUOJIOI'NTYECKASA XAPAKTEPUCTUKA

B.B. Komby
JLA. Ocunyesa, 0. 0. H., npogheccop
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHUgepcumem

KiawueBble cjoBa: myeiauHas OOHOXKa, TbIBa, XMMHYECKHH COCTaB, OOTAaHHMYECKOE
MIPOMCXOKICHHE, MUKPOOHOJIOTHYECKAsT XapaKTEPUCTHKA.

IIBeTouHas mpuibLa 0Opa3yeTcs B MbUIBHUKAX PACTEHUM U SABISETCS MYKCKOM rameroil.
Pasmep u ¢opma NBUIBLEBBIX 3€peH HHIUBUIYAJIbHBI JJIS KaXIOTOo BUAa pacTeHus. [ldems
COOMPAIOT MBUIBLYY MPH MOMOIIM OCOOBIX MOP(OJOTHUECKUX CTPYKTYp. CKpEIUISIIOT CEeKpeToM
[JIOTOYHBIX KEJIe3 U HEKTapoM U (POPMHUPYIOT KOMOYKH — OOHOXKKY, KOTOPYIO pacrojararT Ha
BHEIIIHEI CTOPOHE IOJIeHH 33JHUX HOXKEK B 0COO0M 00pa30BaHUU — KOp3uHOUKE. OOHOXKKH MOTYT
OBITh PA3IMYHOIO LIBETa B 3aBHCUMOCTH OT BHUJA PAaCTEHUSA-IBUIBLEHOCA: KPACHBIE — C TPYIIH,
HEepCUKa, KOHCKOT0 KallTaHa; OpaH)KeBbIe — C MOJACOJHEYHUKA U OJYBaHUUKA; 3€JI€HbIE — C JIUIIBI,
KJICHA U PSOMHBI; 30JI0TUCTO-XKENIThIE — C IIUTIOBHUKA, KPHKOBHUKA, TPEYHXH, JSTUISI U OPEIIHUKA;
KOPUYHEBbIE — C 3CHAapleTa, JYroBOr0 BaCHJIbKa, KPacHOro M Oenoro kiesepa; (huosieToBble — C
cuHsKa W Qanenun;, Oenpie — ¢ SOJOHM W MaTUHBI. XUMHYECKHH COCTaB MYEIMHON OOHOXKH
CIIOKEH U 3aBHUCHT OT BUJIAa PACTECHHI, C KOTOPBIX COOpaHa mbuUIbIa U Mecta coopa [1-3].

CocraB OOHOXKHM 00ecreuynBaeT ONArONpPHUSATHYIO CPERy Ul Pa3BUTHS MHKPOOPTaHH3MOB
[4, 5]. Ha MukpoOuonoruyeckie XapakTepUuCTUKU OKa3bIBalOT BIUSHUE KIMMATUYECKHE YCIOBUS U
OCOOCHHOCTH TEXHOJIOTUH TIOTy4eHUS OOHOXKKH [6].

YpoBeHb MUKpPOOHOH OOCEMEHEHHOCTH SIBJISETCS OJHUM M3 IOKazaTeneil 0e30macHoCTH
NBUIBLEBON 00HOXKKU. OCHOBHBIM JTUMHUTHPYIOIIUM (PaKTOPOM MpU peaan3alud U UCIOJIb30BaHUU
3TOrO MPOJIYKTa CTAHOBUTCS BBICOKAs! 3arpsiI3HEHHOCTh T'pUOaMu U Jposkxkamu [7].

B HacTodiee BpeMs H3BECTHA LEHHOCTb NBUIBLEBON OOHOXKM MEIOHOCHBIX IYes, Kak
HIPUPOIHOTO UCTOYHHKA OHOIIOTMYECKH aKTHBHBIX BellecTs [8-10]. B nuteparype MMeroTcst JaHHbBIC
110 XUMHUYECKOMY COCTaBy OOHOXKKH, coOupaemoii Ha Tepputopuu Poccun B Psa3anckoii, TynbckoH,
PocroBckoit, Boponexckoif, OpnoBckoil, Amypckoil ob6mnacteil, CTaBponoJbCKOM Kpae, B
bamkoprocrane, Y imyptuu [11-15], a oTHOCHTENEHO 00HOXKKHU W3 THIBBI - OTCYTCTBYIOT CBEJICHUSI.

Ienb: OueHUTh Moka3zaTeny KadecTBa M OE30MaCHOCTH MBbUIBLEBON MUETMHON OOHOXKKH,
coOpaHHO# Ha nacekax PecnyOnuku ThiBa.

Marepuanbl H METOAbI HCCIEI0OBAHUSA

Hcnonb3oBanu koMMepueckre oOpas3ibl MUETHHON OOHOXKKH, IMOTYYEHHbBIE Ha MaceKax rora
Bocrounoii Cubupu Tanaunckoro paiiona Pecriy6nuku ToiBa B 2016 n 2017 rr.

OU3NKO-XUMUYECKUE U MUKPOOMOJIOTUYECKUE HCCIIEOBaHMSI OOPA3I0OB BBINOJIHSIIUCH HA
6a3ze UcnbitatensHoro aboparopHoro kommiekca PI'bOY BO Hosocubupckoro 'AY.

O6pa3zer mpLIBIIEBON 00HOXKKH (50 T), pa3dbupanu 1Mo MBETOBOW raMMe U OTPEIEISUTH JOJTIO
I[BETOBBIX OTTEHKOB (MO (IOPHOCTH) BECOBBIM METOIOM.

boranmueckoe  mpoUCXOXJAEHHE  OOHOXKKM  yCTaHAaBIMBAIM  MHKPOCKOIHPOBAHHEM
OBUIBIIEBBIX 3€PEH B COCTaBe OOHOXKKH, PYKOBOJACTBYSCH pekoMmeHmauusmu [16]. s
UIeHTH(UKAIIMHY TTHUTBIIEBBIX 36PEH UCIIOJIL30BAJIH aTiiac MbUIbIEBBIX 3€peH [17-19].

ConeprkaHue ChIpOM 30116l ycTaHaBmuBau B coorBercTBuu ¢ ['OCT 32483-2013 [20].

OmnpeneneHnre MacCOBOM JIOJM CHIPOTO MPOTEHHA MpoBOAWIM MeTonoM Keenprans myTém
nepecuéra KoJauyecTa o0IIero a30Ta, UCIob3ys KoadduiueHr 6,25.
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Jnist onpeneneHust MacCoBOM 10M (1aBOHOUMAHBIX coeauHeHui 0,2 T 0OHOKKH MOMeIanu
B XHMHUYECKHH cTakaH, npubaBmsumm 20 w1 aneroHa. M3Mmepsin ONTHYECKYHO IUIOTHOCTH
MOJIyYEHHOTO PacTBOpa Ha (POTODIIEKTPOKOIOPHUMETPE, UCIOIB30BaIN CBETOGMIbTP Ne 3 ¢ JIIMHOM
BoJtHBI 400 HM, ¢ TIOCIIEAYIOMIMM IIEpecYeToM oKa3aHuii mpubopa cormacao 'OCT 28887-90 [21].

Jns onpeneneHuss KOJIMYECTBA ME30(MIBHBIX a’pOOHBIX M (aKyIbTaTUBHO-a3POOHBIX
Mukpoopranu3mMoB (KMA®AHM) ucnonp30Baii CTaHAAPTHBIA METOJI MOBEPXHOCTHOTO TOCEBA,
nomeman 00HOXKKY B cpeny [ PM-arap, pa3zsenenus 10 u 10%. NukybupoBaiu B TeueHue 3 qHEH
npu 30°C. YdeT BBIPOCIINX KOJOHMI IpoBoavid Ha 3 aeHb corimacHo [OCT 10444.15-94 [22].

Jlns BbigeneHus MHKOGIOphl HCIIONb30Bamd cpeny Cabypo, passemenms 10 m 107
NukyOupoBanm B Teuenune S5 gaHeit npu 25°C. Yder BBIPOCHIMX KOJOHHMH MPOBOIMIM Ha 5 JICHb
cornacHo ['OCT 10444.12-88 [23].

Pe3yabTaTnl M 00Cy:KIeHHE

AHanu3 cocraBa MBUIBIIEBOM 0OHOXKKH, cOOpaHHOI Ha maceke Pecrmybnuka TriBa, okaszan,
yTo nosudopusie 006pasier 2016 u 2017 rr. BKIroyanu 6 U 7 IBETOBBIX OTTEHKOB COOTBETCTBEHHO
(tabm 1). loMuHUpOBAIIM OpaHKEBbIE U CBeTIO-KopuuHeBbie (41,15 u 20,06%) 1 TEMHO-XKENThIE U
xentele (37,56 u 28,71%) uBera cooTBeTcTBeHHO B oOpasmax 2016 u 2017 rr., uyto
CBUJICTEILCTBYET 00 N3MEHEHUH OOTAaHUYECKOTO MTPOUCXOXKICHHUS OOHOKKH Pa3HBIX JIET cOopa.

B o6pasmax 2016 r. cbopa npeobiamana meuiblia BUI0OB U3 ceMEHCTB AcTpoBhie, Asteraceae
50 % (3 mputbiieHOCa u3 6). boboseie, Fabaceae cocrasisuin 43% BHUIOB MBUIBIIEHOCOB B COCTaBE
o0Hoxku 2017 roma. B kauecTBe MUHOpPHBIX (pakiuii — BUAbl U3 cemeiicTB PozorBerHsbIe,
Rosaceae, 3ontuunsie, Apiaceae.

[ToroaHble ycnoBHs pa3IMYHBIX JIET cOOpa OTIUYAIUCH U XapaKTEPU30BAIUCH KAaPKUMU U
3acynuuBbIiMU B 2016 T., IpoxJyagHbIMU U BIaXKHBIMU B 2017 r. DT0 XapakTepHO JUIsl PUPOIHO-
KIIMMaTH4eCKOH 30HbI fora Bocrounoit Cubupu.

Taomuua 1 — [Tanuaomornyecknii aHaim3 THIBUHCKON ITYEIMHON OOHOXKKHU

Hara cbopa [{BeT Hons B Bun (cemelictBo) Mopdororus meUIbIIEBOrO
OOHOXKH cocTaBe 3epHa
obpasiia,
%
28.07.2016 | OpanxeBblit 41,15 OnyBaH4MK
T. 0eJI0BaTOIBETKOBEII,
Taraxacum dealbatum
Hand. (Asteraceae)
CgerJio- 20,06 Kosenen JIy4ucThIi, S £ %
KOPUYHEBBIH Scorzonera radiate ©N - g
Fisch. (Asteraceae) > e
. -
Temno- 15,60 30JI0TapHUK JaypCKHH,
KEITHIN Solidago dahurica -
Kitag. (Asteraceae) .
bopnossiii 14,18 He ycranosnen b-i} S~ -—}-‘
" \* —
N 5 . - i
3eneHnli 4,90 Bononymika
3omotuctas, Bupleurum
aureum Fisch :
(Apiaceae) - -
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Kenterii 411 Kaparana kapiukoBas,
Caragana pygmaea L.
(Fabaceae)
Hara cbopa [Ber Hons B Bun (cemelictBo) Mopdoaorus neUIbIEBOrO
OOHOXKH cocTaBe 3epHa
oOpa3iia,
%
07.08.2017 TemHo- 37,56 Krnesep mom3yuui, P i e
. KEITHIH Trifolium repens L. ' o
(Fabaceae) /‘\3:’ 3
€ W
JKenrerit 28,71 JlrouepHa ceprioBuaHas, S
Meicago falcata L.
(Fabaceae) i ~
Csertio- 16,97 Jla0a3Huk
KOPUYHEBBIN BSI30JINCTHBIM, : ¢ N
Filipendula ulmaria L p
(Rosaceae) =
MoJtouHbI] 7,17 Jsirensb (nyaHuK), S,
Angelica tenuifolia Pall. el i < ¢
(Apiaceae) o~ BN
OpaHkeBbIit 5,76 He onpenenen
OJMBKOBBIH 2,11 Fabaceae
Temuo- 1,72 Bacuex mepoxoBatbii,
3eJIeHBIN Centaurea scabiosa L.
(Asteraceae)

MaccoBast 10J1s1 CBIpOTO MPOTENHA B cOCTaBe ThIBUHCKON 00HOXKH (31, 00 = 0 u 43,00+ 0
%) paznuyanach MO rojgaM cOopa U MO CPaBHEHUIO C JIAaHHBIMHU, IMPHUBOJAMMBIMU aBTOPaMH I10
o0HOXKe momydaemoit B Tymbckoint (23,6%), Pszanckoit (24,02 £ 1,65%) u (22,88 = 0,26%);
PocroBckoii (23, 78 — 24,54%) obnacTsix conepikaHue MpoTerHa ObuTo Bbie [24-27].

B o6pasnax o6HOkKku, coOpannbix 28.07.2016 r. u 07.08.2017 r. maccoBas nons
¢dmnaBononaoB cocraBuia 4,38 = 0,02 u 6,07+ 0,01 %, 4TO COMOCTaBUMO C XapaKTEPUCTUKOM
noaudaopHO OOHOXKKH, MOJIydaeMOW W3 aIMUHUCTPAaTUBHBIX pailoHOB bamkoprocrana (5,47+
0,18 %) [28]. TTo cpaBHEHUIO C JTAaHHBIMH, IPUBOAMMBIMH aBTOPaMH MO CHOUpPCKOi oOHOXKe (3,17
+ 1,46%) conepkanue (hIaBOHOMIHBIX coeAMHEHUN Obuto BhImIE [29]. OmHako B oOpasuax, rue
ypoBeHb (EHONBHBIX BemecTB ObuT BhIme (6,07 %) HaOmOmamu caepKUBaHHE POCTa TPUOHOM
MUKpOoGIopel. PazBuTie TpUOOB CTAHOBHUTCS ITUMHTHPYIOIIAM (AKTOPOM [UIS HCIIONB30BaHUS
OOHOXXKH B TTHIITY.
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N3menenue coaepkaHusi MPOTEMHA COOTHOCUJIOCH C€  HM3MEHEHHEM  COJepKaHus
¢dbnaBoHOWMOB, T.e. B 2017 T. THIBUHCKas OOHOXKKA OTJIMYAJIACh IOBBIIIEHHON OHOJIOTHYECKON
LEHHOCTBIO.

B o6pa3nax oOHoxku, cobpannoit 28.07.2016 r. maccoBasi A0Js CHIPOH 30JIbI COCTaBUJIA
0,53 £ 0,04 %, 4YTO COOTBETCTBYEeT TPEOOBAaHUSAM CTaHIApTa, HO CYIIECTBEHHO YCTYIAeT
3HAYEHHUSAM, YKa3bIBAEMbIM aBTOPaMH It OOHOKKH, coOnpaeMoii Ha macekax Pd (1,452 — 3,501%),
B Cubupckom deaepanbsaom okpyre (0,57 — 3,65%), B Boponexckoii (1,4 — 2,7%) u PoctoBckoi
(2,82+ 0,42%) obnactsx, B pecnyonuke bamkoprocran (3,14 + 0,06%) [2, 12, 29-31]. D10 cBsizaHo
C KOpMOBOW 0a30ii MUYEIOBOACTBA, MOYBCHHBIMH M TOTOJHBIMU YCIOBHSIMH IPOW3PACTAHUS
MBUIBLEHOCOB.

HccnenoBanHas maenuHas oOHOKKa yaoBieTBopsieT TpedoBanusm CanlluH mo mokazarento
KMA®AHM, a 110 coaepkaHuIo MIECEHU U JPOXKKEH HET.

Tabnuna 2 — OU3NKO-XUMHYECKHUE 1 MUKPOOHOJOTHYECKUE MTOKA3ATEH MUSTUHOMN
o6HoxKH (Pecniybnnka TeiBa, Tanaunckuii paiton, c. CocHOBKaA)

Jata cOopa [TokazaTenu
MaccoBas Maccosas gons | KMA®AuM KOE/Tr, [Inecenu, npoxxu
JIOJISL CHIPOTO | (pJITaBOHOUTHBIX (1e 6omee 1x10* KOE/r,
nporeuna, % | coemunenuii, % | TOCT 10444.15-94) (ue Gomnee 1x10?
I'OCT 10444.12-88)
28.07.2016 T 31,00+0 4,38+0,02 < 1x10° > 1x10°
07.08.2017 r 43,0040 6,07+0,01 < 1x10° 6,7x10°
BrIBoaBI

1. Buasl neuibieHocoB TanmuHckoro paiioHa PecnyOnuku ThiBa He OTIM4YaroTCs OT
ONMCAaHHBIX B JApyrux peruoHax P®. ['og u mepuox cOopa ompenensioT NbUIbLIEBOM COCTaB
00HOXKH. JJOMUHHPYIOT MBLIBIIEHOCH ceMeiicTB Asteraceae u Fabaceae.

2. lloka3zarenu, XapaKTEpH3YIOUIHE KayecTBO OOHOXKKH, COOTBETCTBYIOT HOPMATHBHBIM
TpeOOBaHUAM M MTO3BOJISIOT pacCMaTPUBATh THIBUHCKYIO OOHOXKY B KauecTBe UCTOuHUKa BAB.

3. Ilo moxazaTtensiM 0€30MaCHOCTH HCIOJIH30BAHUIO THIBUHCKOW OOHOXXKKH B KadyecTBE
ucrounnka BAB mnpensTcTByer BbICOKas KOHTaMHHaUusi TpuOHONH MuKpodopoir. YUToObI
UCIIOJIb30BaTh OOHOXKKY HAaJ0 MPOBOJUTH JONOJHUTENbHYIO OOpaOOTKY, MOJABISIOLIYIO POCT
IpubOB U IPOAIKEH.
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MOP®OJIOTNUYECKAS XAPAKTEPUCTUKA CEPEBPSIHOI'O KAPACS
(CARASSIUS GIBELIO) C MPOSABJJEHUEM ®EHOJEBHUAIIMU MOIICOBUIHOCTH
I'OJIOBbI U HOPMAJIBHO PA3BUTOM I'OJIOBOM

T.A. Jlumow, /I.B. Jlopowenko, P.X. Hnyubaes
U.B. Mopysu, 0. 6. H., npogheccop
B.B. I'apm, 0. c. — x. H., Ooyenm
Hoeocubupckuii cocyoapcmeennwiii acpapHulil yHUgepcumem

AHHOTanus. bbulo U3y4eHO CTpOeHHE BHYTPEHHUX OPraHOB M OCEBOIO CKEJIETa Kapacel ¢
HOPMaJIbHBIM CTPOEHHUEM TOJIOBBI M MOIICOBUAHOCTBIO. [IpoBeneH CpaBHUTENbHBIM aHaIU3 110
MopdoduznonorndeckuM ko3¢ (UIMEeHTaM OCHOBHBIX KPOBETBOPHBIX OpraHoB. BbIsBiIeHO, YTO y
MOIICOBHJITHOW O0COOM MEHbIIEe KOJIMUECTBO TO3BOHKOB B OCEBOM CKEJIETE B LIE€JIOM, TPYAHON OTAEN
YKOpO4€eH. Paznuunii B pa3BUTUN BHYTPEHHUX OPIaHOB HE BBIABIICHO.

KiroueBnble ciioBa: Kapacb, MOIICOBHUIHOCTB, OKCTEPLEP, MOp(I)O6I/IOJIOl"I/I‘-ICCKI/IC IMPpU3HAKH,
CTPOCHUE OCEBOI'0 CKEJICTA.

AKTyaJbHOCTD. [IpoyKTHBHBIE KayecTBa pbIObI 00YCIIOBIIEHBI, IPEXkKIE BCEro, €€ BUIOBOU
IIPUHAUIEKHOCTBI0 U TeHOTHUNOM. OJIHaKO MpOSIBICHHE BO3MOXKHOTO IOTEHIMalla HaXOAWUTCA B
IpsIMOM 3aBUCHUMOCTH OT YCJIOBHMM BBIpAIllUBaHMSI, KOPMJIEHHUSI M COJEp)KaHUS, T. €. YCJIOBHUH,
KOTOpbIe 00eCIeUnBalOT HOPMAJIbHBII POCT, pa3BUTHE U BHICOKYIO IIPOYKTHBHOCTH [2].
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W3BecTHO, YTO YCIOBUS CYHIECTBOBAaHMS pPBIOBI BIMSIOT Ha pa3BUTHE €€ BHYTPEHHHUX
opraHoB. HapyimieHne THUOWYHON KapTUHBI BO3PACTHOM W3MEHYMBOCTHM CUTHAJIU3UPYET O
HEeOJIaroNpUsATHOM BO3JEHCTBUM BHEILIHUX YCIOBUH.

Ha w™opdomorudeckue mpu3Haku pbl0  BAMSAOT  (BakTopel  cpembl  OOWTaHWS,
B TOM YHCJIE aHTPONOTEHHOE 3arpsi3HEHHE OKpYKarolie cpensl [4].

He menee BakHbIM (paKTOpOM SIBJISIETCSI TAaK)Ke€ BUIOBOE Pa3HOOOpa3ve BOIHOW HIKOCHC
TEMBl M B3aUMOCBS3H €€ oOuTaresei.

CepeOpsiHblii Kapach OTIMYAETCA OT 30JI0TOIO CBETJION OKpacKoW (CIMHKA 3eJeHOBaras,
0oKa u OPIOIIKO cepedpHCTO-cephie), Oosiee MPOI0ITOBaTON POPMOIi Tena, CIMHA MEHEE BBITTYKJIas,
BBICOTA TeJia He mpeBblnaet 1/3 anuHel Tena, XBocT Oosiee Beipe3aH. CIUHOM MIaBHUK HECKOJIBKO
BbleMYaTblif. [lo BHYTpEHHMM aHAaTOMHUYECKMM IpH3HAKaM oOTIH4Yaercs Oojiee IITUHHBIM
KHIIEYHHKOM M YepHO# OprommHoi. JKabepHbIX THIYMHOK Ha IMepBoi »abepuoit ayre 39-50 [1].
['pynnble, OpromiHble, COMHHON M aHAJIbHBINA IUIABHUKHA TEMHOTO LBeTa. POT KOHEUYHBI B BHIE
KOCOM IIleNii, HampaBJIeHHOW BBepX, 0e3 YCHMKOB. HIbkHAA dYenmocTh 4yTh BbIOaeTcs. Mexay
OpIOIIHBIMM M AHAJIbHBIM IIJIaBHUKAMU €CTh KWJIb, KOTOPBI HE IMOKPBIT YEIIyeil TOJBKO BO3JIE
aQHAJIBHOTO OTBEpCTHUs. bokoBas TMHUS HUXKE CPeAHEN JIMHUU Tena [S].

Mopdonoruueckrue nokasaread CUIbHO HM3MEHSIOTCS B 3aBHUCHUMOCTH OT OCOOEHHOCTEH
oOuTaHus, MPOMBICIIA U THIPOJIOTUYECKOTO PEKUMa BOJA0EMOB [3].

[lonmynsimuu  kapacst cepeOpsiIHOrO B OTHENbHBIX BOJOEMAax MPOSIBISIIOT BbIPAKEHHYIO
IUIACTUYHOCTh OCHOBHBIX MOP(OJIOTMYECKHX MPHU3HAKOB B OTBET HAa HW3MEHEHUS YCIOBUUN
OKpY>KaroIeu cpeasl [6].

lenpto HamUX HUCCIENOBaHUM ObLIO u3ydeHHe MOpQOIOTUU CepedpUCTOro Kapacs ¢
MOIICOBUJHOM M HOPMAJIbHOM Pa3BUTOM TOJIOBOM II0 OCHOBHBIM JKCTEPBEPHBIM I10KA3aTEISAM,
CTPOEHHIO OCEBOT0 CKeleTa U MOP(HOIOrHUeCKUM MOKA3aTeIsIM OCHOBHBIE KPOBETBOPHBIX OPTaHOB.

O0beKTHI U MeTOABbI HCCIeT0BAHMI

OOBEeKTOM HCCeIOBaHUsl TMOCIYXHIIM Kapacu, BBUIOBJICHHBbIE B MOMMEHHBIX 3aMOPHBIX
o3epax B paiioHe p. O0p B MomuanoBckoM paiione Tomckoii obnmactu. U3 yimoBa Obliv 0TOOpaHbI
OTIBITHBIE JK3EMIUISIPbI B Bo3pacte 3+ ser. Cpenu BbIOOpKH Oblla OOHapykeHa OJHa OCO0b C
MOIICOBUHOU I'OJIOBOM.

[Toiimennble 3anuBHBIE 03epa Hmxueit OOM — 3TO BOAOEMBI C OONBIIMM YPOBHEM
HAKOIUIEHUS WIOBBIX OTJIOKEHHH. O3epa MEJIKOBOAHbBIE, B 3MMHUI NepuoJl 3aMopHbIe. Exeronnbie
3aMOpPBbI HAUUHAIOTCSA BCKOPE IOCIIE JIEI0CTABA.

OcHoBy wuxTHOdayHBl COCTaBIsIeT cepeOpucThiii kapachk (Carassius gibelio), pexe
BCTpEYaeTcs 30JI0TUCTHIN Kapachk (Carassius auratus).

N3mepenus npoBogumuce no meroauke M.D.IlpaBnuHa Ha W3MEpUTENBHOM JOCKE C
MIOMOUIBIO IITAHT€HLIUPKYJISA ¢ TOYHOCTBIO n3Mepenus 0,01 cMm, TuHEKol, MEpHOH JIEHTOH IIEHON
nenenud 0,1 cm.

beun mpoMepeHsl creayrolie Mmokazareian: Macca Teia, abCOoNIOTHAs JUIMHA Telna, IMHA
Tela J0 KOHI[Aa YelIyHHOro IOKpoBa, OOXBaT Tejla, TOJIIMHA Tejla, Macca cepila U IOoYek,
KOJIMUECTBO KAOEPHBIX THIYMHOK. Takxke ObLIO MOACYUTAHO KOJIHYECTBO MO3BOHKOB B PA3IUYHBIX
ornenax. Crarucrtuyeckas oOpaOOTKa MaTepUaioB MPOBEAECHA C MHCIOJIb30BAaHMEM [aKeTa
nporpamm Microsoft Office.

PesyabTaTsl ucciienoBaHui

IIpu cpaBHEHHH PKCTEphepa HOPMAIBHBIX 0CO0Ei ¢ MONICOBUIHON (OPMOI BBISBIEHO, YTO
OTJINYWS HE3HAYUTENbHBI. Macca Tena y HOpPMaJbHBIX Kapaced B cpenneM Ha 0,99 % Oomblne;
noKasarenu abCONOTHOM JATMHBI TeJla, IJTUHBI Tela 10 KOHIIA YeNTyHHOTo TTOKpoBa, o0XBaTa Tena u
TOJIIIUHBI TeJIAa Pa3Indus HaXOATCS B MpeJenax omuOKu n3Mepenuit (Tadm. ).

Takum 00pa3oM, MOKHO C/I€NaTh BBIBOJ, YTO MOIICOBUJHOCTh HE BIIMSIET Ha IKCTEPhEPHBIC
MOKa3aTeNH.
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Tabmuua 1 — DxcTepbepHble MOKa3aTeNn

[Tokazarenu MoricoBuabie (N=1) Hopwmainbhbie (n=5)
lim M=m
Q 615 599-642 621,2+7,88
L 31 30,5-31,0 30,84+0,14
I 25 24,2-24,7 24,52+0,1
\ 28 28,0-29,4 28,42+0,26
H 4,2 3,6-4,0 3,9+0,08

Y HopMmanpHBIX Kapacei B TrpyaHoM otaeine B cpeaHem 15,8+0,37 mno3BOHKOB, B
nepexonnom 3,4+0,86 u xBoctoBoM 11,0£0,24. VYV kapacs MOICOBUAHON (OpPMBI OTMEUYECHO
MEHBIIIEe KOJMYECTBO IIO3BOHKOB B TPYIHOM OTJIENE OCEBOTro ckenera, Ha 36,7% MeHbIle.
3aMeTHBIC pa3In4Yusl UMEIOTCS B KOJUYECTBE IMO3BOHKOB B XBOCTOBOM OTJIENE, Y MOIICOBHIHOM
ocobu Ha 4 no3BoHKa 6ombiie (27,3%). CTpoeHue nepexogHoro oTAenaa OJuHaKoBo (Tabm.2).

Tabmmma 2 — @eHOTUI 0CeBOro OT/eNa Kapaceu

Otnen Moncosunabie (N=1) Hopwmasnbhsie (N=5)
lim M=+m
I'pynHoit 10 14-19 15,8+0,37
[TepexonHoi 4 34 3,4+0,86
XBOCTOBOI 14 8-12 11+0,24
Bceero 28 29-31 30,2+0,77
Cv, % 2,77

Y moncoBuHOM ocobu macca cepana 0,86 r, y HopManbHO pa3Buthix 1,04+0,13 r (Tabn.3).
Macca nodek y HOpMaJIbHBIX 0co0eit coctariseT 6,57+1,07, a y moncoBuanoit 8,31 r. XKabepubix
TBIYMHOK — 48 y MOIICOBU/IHOM U Y HOpMaJIbHBIX B nipeaenax 41-51 mrt. 3yyeHue OTHOCUTENbHBIX
MOP(HOOHOTOTHIECKIX KOI()(OUIIMEHTOB KPOBETBOPHBIX OPraHOB HE BBIIBMIIO CYIIECTBEHHBIX
pa3auyuuii Ipyu CPaBHEHUH HOPMaJIbHO Pa3BUTHIX PhIO U MOTICOBUIHON OCOOH.

OTMeueHHBIC pa3Inyus He IPEBBIIIAIOT JIMMUTOB pa30poca MPU3HAKOB.

Tabnuna 3 — BHyTpeHHHe opraHbl

[Tokazarenu MorncoBuansie | % k macce Hopwmanbhsie (N=5) % K Macce
(n=1) Tena lim M+m Tena
Q 615 599-642 621,20+7,88
Cepaue 0,86 0,14 0,79-1,15 1,04+0,13 0,17+ 0,02
[Touknu 8,31 1,35 3,6-9,2 6,57+1,07 1,06+0,17
JKabepHble THIUMHKH 48 41-51 46,60+1,81
13380:10011 81

1. Ilpu cpaBHEHHH SKCTepbepa HOPMAIbHBIX OCOOEW C MOICOBHIHOW (hOpPMOM BBISBIIEHO,
YTO OTIMYHS HE3HAYUTENIbHbI. MOIICOBUIHOCTD HE BIMSAET HA SKCTEPHEPHBIE MIOKA3ATEIH.

2. Y xapacsi MOTICOBHTHOH ()OPMBI OTMEYEHO MEHBIIEE KOJIMYECTBO MO3BOHKOB B IPYIHOM
OTJIEIE OCEBOTO CcKeneTa, Ha 36,7% MeHblIe. 3aMETHBIE pa3Inyusl HMEITCS B KOJIMYECTBE
MMO3BOHKOB B XBOCTOBOM OT/€Jie, Y MOIICOBHUIHON ocoOu Ha 4 mo3BoHKa Oombine (27,3%).
CrtpoeHue nepexoHOro 0TAeaa OJUHAKOBO.

3. H3ydyeHHme OTHOCHUTENBHBIX MOP(HOOUOIOTHUECKUX KOIPPHUIMEHTOB KPOBETBOPHBIX
OpPraHOB HE BBISBWIIO CYIIECTBEHHBIX Pa3UYMi MPU CPAaBHEHUU HOPMAIIBHO PAa3BUTHIX PBHIO U
MOIICOBHUIHON OCOOH.
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COCTOSIHUE MOMYJISIIAN CAUTAKOB B KA3AXCTAHE

A.A. Mueywun
B.I'. I'opckux, cm. npenooasamenw
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHUgepcumem

Caiirak — npeBHednmi mnpexacraButens ¢ayHsl ObBiiero Coserckoro Coroza. B
JIOMUCTOPUYECKOE BPEMS 3THU KOTIBITHBIE OOUTAIN Ha OOMIMPHON TeppuTopun — oT Bennkobputanuu
no Ansacku. B 19 Beke u B Hayalie Hallero CTOJETHsI B pe3yJbTaTe JKYTOB, HCTpeOieHus (B
OCHOBHOM pPaJii POTOB) YHUCIEHHOCTh ATHUX >KUBOTHBIX HACTOJIBKO CHM3WJIACh, UYTO WX CUYHUTAIHU
BBIMEPIIUMH. 3aTeM ObLIM MPHUHSATHI MEPHI IO OXPAaHE CAMTaKoB, U YHUCJICHHOCTb 3TUX KOIBITHBIX
Hayvaja MOCTENEeHHO BoccTaHaBnuBaThes [5]. Oxomo 80% oOmielt miomaau apeana U KOJIHMYECTBA
JKUBOTHBIX HaxoauTbcs Ha Tteppuropun Kazaxcrana[3]. Takum o6pazom, Kazaxcran wurpaer
KJIFOUEBYIO POJIb B COXpaHEHUE caiiraka.

Heabio paboThl SBISIETCS TOKa3aTh COBPEMEHHYIO TWHAMUKY YWCICHHOCTH CalTakoB B
Kazaxcrane.

3agauu:

1. U3yuuth 4YncIeHHOCTH caiirakoB B Kazaxcrane.

2. BeiaBUTH HeraTHBHBIE (DAKTOPHI, CHIDKAIONINE YUCIIEHHOCTH caiirakoB B Kazaxcrane.

Marepuajbl 1 METOABI

[Ipyn u3ydyeHwe AMHAMUKUA YUCICHHOCTH CAaWTakOB M BBIABJICHHS HETATUBHBIX (HDaKTOPOB
BIUSIOMINX Ha €€ M3MEHEHHE MCIOJb30BAJICA aHAIU3 OTYETOB MoiydeHHbIM KaparanauHckoi
00J1aCTHON TEepPUTOPHATFHON HWHCIEKIIUUA JIECHOTO XO03siicTBa M )uUBOTHOTO Mupa MCX PK u
Kazaxcranckoii acconuanmu coxpanenust Onopaznoodpasus (naiee - ACBK).

Yucnennocmo caticakoe ¢ Kazaxcmane.

B Kazaxcrane oOMTarOT Tpu MOYTH MOJTHOCTHIO M30JIMPOBAHHBIE TPYINIUPOBKH CAUTaKOB:
bermaknanuaCcKo-apbicckas, YCTiOpTcKas U Y paibckas. COBpeMEHHBIN apeai OOMTaHusl cairaka B
Kazaxcrane oxBaTbhIBa€T TEPPUTOPHUIO JAECATH AAMHUHHCTPATHBHBIX o0OsacTeil: AKMOJMHCKOH,
AxTrOOMHCKOM, AThIpayckoi, XKamObuickoit, Boctouno-Kazaxcranckoii, 3amanno-Kazaxcranckow,
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Kaparanaunckoii, Kocranaiickoil, Kei3putopauHckoit, MaHrbIicTayCcKoil. Apeasn KHMBOTHBIX TaKXkKe
pacmpocTpaHseTcs U Ha cocelHre oomactu Y30ekucrana u Poccutickoii deneparuu [5].

Caiirak B Kazaxcrane nHe BrimroueH B Kpacuyio kuury PecnyOmukm Kazaxcran u Ha
MPOTSKEHUH CTOJIETHH SBIISJICS 00bEKTOM OXOThl. OX0Ta Ha HEro Belach B OCHOBHOM pajM Msca,
poros u mKypsl. [Ipombicen caiirakos Ha Tepputopun Kazaxcrana otkpsIT ¢ 1955 roga [5].

Onnako B 2003 roay 4YMCIEHHOCTb 3TOTrO KOIBITHOIO PE3KO cokpatuiachk 10 21,1 Thic.
ocobeit. CyliecTBoBasia peaibHasi yrpo3a MOoJHOr0 UCUe3HOBEeHHs 3Toro Buja B Kazaxcrane [4]. B
MOCTEAYIOIIUE TO/Abl MPUHATHIE TOCYAApCTBOM MEpbl OXpaHbl Jlall CBOU MEpBBIE PE3YyJIbTaThl,
JUHAMHUKA CHUKCHHSI YMCICHHOCTH caiirakoB octaHoBieHa[2] u ¢ 2005 roma HaGmromaercss poct
nonyJsiuuu caiirakos B Kazaxcrane (puc.1).

B 2015 rony bermakpmanuuckas momynsiusi Obuta camMoid MHoOroyucieHHOH. OpHako B
TEYEHHE HECKOJbKHUX HeJeNb OakTepuanbHas mHbekuus nacrepemie3 mnoryouna 6osxee 200 Thic.
YKUBOTHBIX, IPEUMYILIECTBEHHO CaMOK U JieTeHblel - moutu 90% ot cBoelt yucieHHoctu (puc.l).
Panee B mae, 2010 roma maccoBas ru0enb MpoOM30ILIA B ypalnbCKoOW monyisuuu. Ho ceifuac
MOCJIEICTBHE KaTacTpOodbl, BUAMMO, TOJIHOCTBIO mpeosoieHsl U Ha 2017 rox sTa rpynmupoBKa
Caiiry crajia caMmoi KpymHo# B cTpaHe u B mupe[7].

CaMoil MaJIOYMCIIEHHON U yA3BUMOM ocTaercs ycTiopTckas nomynauus. [lo mnpopmanun
ACBK, ee 4HCIIEHHOCTh TepecTana CHHXAThCs, HO HaXOIUThCS HAa OMAacHO HU3KOM ypoHe. [lo
pe3ynpTaTaM aBHa-ydera, mpoBeaeHHoro B 2017 romy Komurerom necHoro xossiiictBa u
YKUBOTHOT'O MUPa, 00II1asi YNCICHHOCTh CairakoB cocTaBmia 152,6 Teic. ocobeit [6].
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Puc. 1 lunamuka 4uciIeHHOCTH MONYJsALUU caiirakoB B Kazaxcrane

Hezamusnvie ¢hakmopul, enuaowue Ha yucieHnocms caveakoe 6 Kazaxcmane.

Ha uwncnennocts caiirakoB B Ka3zaxcrane paeiicTByeT psa HEraTHMBHBIX (PaKTOPOB.
buotnueckue (dakTopsl (XMIIHUKM, OOJIE3HM, Mapa3uThl), abMOTHYECKUE (3acyXa, CTUXUITHbIE
OeICTBHSI) M AHTPOIIOTEHHbIE (XO3SMCTBEHHAs JESITEIbHOCTh 4EJIOBEKa, B TOM 4YHCIeE
OpakoOHBEPCTBO, COBEPIIAEMOE Ha BCEM MPOTSHKEHUHU apeajia Bo Bce ce30HbI rojia). B xone 19 Beka
OCHOBHBIM (paKTOPOM OKa3aBIlIEM BIMSHUE Ha KaTacTPO(PHUECKOE CHI)KEHUE YHNCIIEHHOCTH cairaka
aBWIOCH  OpakoHbepcTBO[1].CTumynupyeT OpakOHBEPCTBO CHOPOC Ha  caiiradybu  pora,
NPUMEHSIOIINECS B KaUueCTBE JIEKApCTBEHHOT'O ChIpbsi B BOCTOYHON MenuiHe (Tadu.1).
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Tabnuma 1 — @akThl HE3aKOHHOM 0XOTHI Ha caiirakoB B Kazaxcrane B nmepuona 2005-2015 rr.

ITokazarenu KonnuecTBeHHBIE TOKA3aTENN HE3AKOHHON OXOTHI Ha cailraka

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 2015
BrsiBrieHo, GakToB 12 12 15 38 32 46 57 79 27
Wzpsaro y 44 63 92 483 75 344 328 352 156
OpaKOHBEPOB, TYIII
Wzbsaro y 57 127 129 1822 95 5487 423 1174 2138
OpaKkoOHBbEPOB, POTOB

[Ton cunpHBIM mpeccoM OpaKOHbEPCTBA HAXOIUTCS TpAHCTPAHUYHAS YCTIOPTCKas
HOMYJSAIUs, MUrpupylomas Mexay Kazaxcranom u Y30eKHCTaHOM, HAXOOUThCS Ha TIpaHU
MCYE3HOBEHHUS, TaK ke 0O0JIbIIOE 3HAYCHUE UMEET BO3HUKILIUE Oaphephl ISl MUTPALIMH - KeJle3Has U
aBTOMOOWJIbHAS JOPOTHU U MIOIPaHUYHbIE COOPYKEHHUS [6].

Tak ke Ha 4yHcineHHOCThb cairakoB B Kazaxcrane iuser OaxkTepuanbHas HHQEKIUS.
3aboneBanue caiiru mnacrepeiiesoM B nepuoa 2010-2013 rr. coxpaTWio MX YHUCIEHHOCTh Ha
14048 ocoOeii.

Ho waumbonmpmmii ypoH TIOTOJNIOBBIO CalWrakoB HaHECHa MX MaccoBas THOETb B
OermakaonuHckol momyisaiuu B Mae 2015 roga. IlpuuuHON CTpeMHUTENHHOTO Majexa CalrakoB
CTanu JBe yCJOBHO-maToreHHeie Oaktepuu: Pasteurella multocida ceporuna B u Clostridium
perfringens [7].

BeiBOABI:

1. Ilpu u3y4yeHUM YUCIEHHOCTH calrakoB Obulo OOHapykeHo, uTo Ha 2017 rox oOuiue
KOJIMYECTBO BCeX TpEX mNomynsuuu cocraBiaser 152,6 Tteic. rosoB. Camas MHOIOYMCICHHAs
TpaHCTpaHUYHas ypajdbcKasg mnomymsuus 98,1Tbic. TojoB. 3aTeM BTOPOE MECTO 3aHUMAaeT
bernaknanunckas nomynsauus. Y JaHHOM MOMYJISLMU HAOJIIOAJICS BBICOKUN POCT YMCICHHOCTH, HO
nocyie MaccoBod rubenu B 2015 romy momymsinust coctaBuiia 51,7 Teic. ronoB. Takum oOpazom,
caMOl MaJOYMCICHHOH sBiseTcs YCTIopTcKas momynsuus 2,6 Teic. TosioB. B HacTosiiee Bpems
CYILIECTBYET yrpo3a YHUUTOXKEHHUE BCeX TPEX MOMYIISIIIUM calirk Ha Tepputopun Kaszaxcrana.

2. BpIsBIIEHBI ClIeAYIOIINE HEraTUBHBIE (PaKTOPHI HA BIUSIOIINME HA YUCICHHOCTh CalirakoB B
Kazaxcrane:

bpakoHbBEPCTBO Ha CalrakoB, IPUYUHOM CIIYKUT IOCTOSIHHBINM CIIPOC Ha cairaysu pora. B
nepuoxa 2007-2015 rox Obuto 3adpukcupoBaHo 318 QaxToB oTCTpena, NPUOOPETEHUS U CKYIKU
poroB caifrakoB. Taxke 0oibllIOe 3HAYEHHE HMMEIOT Oapbhephbl Ui MUTPALUU - CTPOUTEIHCTBA
JIOpOT, KEJIEe3HOJOPOKHBIX MarucTpajieil, IOrpaHUYHBIX COOpYyXeHUeM U T.1. OHU MperpaxaaroT
OyTh MUTpAIMM CalrakoB, M >XHBOTHBbIE BBIHYXJEHBl yXOJUTh B HE OJaromnpusaTHbIE MecTa
oOuTaHus.

YMeHblIeHHE apeania, Oapbepbl Ui MHUIpaldd, OpaKOHbEPCTBO HE TaK IOJPHIBAET
MOMYJISIIINIO, KaK O0JIe3HH.
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CTPYKTYPA JIETHEI'O 300ILIAHKTOHA ITPYJIA Ne§ ITPYJIOBOT'O XO3SIICTBA
000 «KYJOH-M» TOT'YYUHCKOI'O PAUOHA

B.C. Ocunosa
E.B. Iluwenxo, 0. 6. n., npogheccop,
Hoeocubupckuii cocyoapcmeennwiii acpapHulli yHU8epcumem

OpHOl M3 BaKHEHIIMX 3a/lad COBPEMEHHOW OMOJIOTHMHU SABIISETCS M3YYEHUE CTPYKTYpPHI U
JUHAMUKA OHOLEHO30B C ILeNbl0 0oJjiee TMOJHOIO HCHOJIb30BaHUS MX IOTEHUUAIbHOU
IPOAYKTUBHOCTH IPU OJAHOBPEMEHHOM COXpaHEHUM Ouosiornyeckoro paBHoBecus. KommuiekcHoe
U3ydyeHHe THIpPOOMOIIEHO30B - OAHO M3  [JVIABHEHIIMX  HamlpaBleHUH  COBPEMEHHOMH
ppI00X03siicTBEHHON Hayku. COCTaBHON YacThlO0 KOMIJIEKCHOTO M3Y4YEHHUS SIBISETCSI KaUECTBEHHOE
U KOJIMYECTBEHHOE HCCIIEIOBAaHUE 300IUIAHKTOHA - OJHOIO M3 Ba)KHEWIIUX 3BEHBEB KPYroBOpOTa
BEIIeCTBA M dHepruu B o3epax. OcoOEHHO BaXKHBIM SIBIISICTCS 3HAHHWE XapaKTepa IUHAMUKU
pasBUTHs 300IUIAHKTOHA B BOJOEMax MMEIOLIMX pbhIOOXO03sICTBEHHOE 3HAYEHME, TaK Kak 3Ta
JTUHAMHKA OTIPEACIIET 00SCIICYeHHOCTh PBIO, 0COOEHHO MaJIbKOB, IMHIICH.

bronpoayKIMOHHBIM  MOTEHUUaJl BOJOEMOB, B IEPBYIO OuYepelb, 3aBUCUT OT
(YHKIMOHUPOBAHUSI TEPBHIX 3BEHHEB KOPMOBOM Iemu: (DUTOIUIAHKTOHA W 300TUIAHKTOHA,
SIBJISIFOIIUXCSI IPO/IYIIGHTaMH TIEPBOTO ¥ BTOPOTO MOPs/IKa B BOJHBIX dKocHcTeMax [1].

[{enb HaMIKMX UCCIIEOBAHUN — U3YYUTh BUJOBOM COCTaB 300IJIaHKTOHA npyaa Ne8 u pacuer
O6romacchl, IPeCTaBICHHOTO 300IJIAHKTOHA.

Marepuajsl 1 METOIbI

N3yuenue netHero 30oriaHkToHa npynoBoro xossiicrea OO0 «KynoH-M» mpoBeaeHO B
utone 2016 roga. [lpynoBoe xo3siictBo Haxonutcs Ha peke Konteipak. Marepuan 611 coOpaH B
utone 2016 roma - 5.07.16, 19.07.16 u 28.07.16. IIpoObl 300MJIaHKTOHA OTOMPAIHUCH CETHIO
Amnmreitna. CoOpanublii Matepuan ¢ukcuponancs 4%-ueiM Gopmanunom. OOpaboTka mpod
npou3BoIIachk B ampene-mMae 2017 roga Ha 6a3e mabopatopun HI'AY u Benach mo craHgapTHOM
Meroauke [3].

B cocraBe sneTHero 300MJIaHKTOHHOTO COOOIIECTBA M3YYEHHOTO BOJ0eMa OOHapyKeHO 23
BU/JIa TJTAHKTOHHBIX JKUBOTHBIX. Cpein HUX KOJMOBPATOK — 4 BHJIA, BETBUCTOYCHIX PaKOOOPa3HBIX —
7 BUJIOB, BECTIOHOTHX PakooOpa3HbIX — 12 BuioB (Tadm. 1).

OOBEKTOM M TPEAMETOM HCCIEOBAHUSA, COOTBETCTBEHHO, SBISUICS 300IUIAHKTOH. J{ist
paboThl MCHONB30BANICS OWHOKYISIPHBIA MHKpPOCKOI, Kamephsl borapoBa, mITeMITeNb-TATIETKA.
OmnpezneneHre MUKPOOPTaHU3MOB ITPOBOIMIIOCH IO CTAHIAPTHOM METOJIMKE, IO ONMPEACTUTENIM [2,
4].

Bcero 0Ob110 nccnenoBano 3 mpo6s! 3 1 peIOOBOHOTO Mpy/a.
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Pe3yabTaThl M 00Cy:KIEHUSA
Bcero B cocraBe 3o0omimanktoHa mpyaa Ne§ HamMu ObII0 OOHAapy)KEHO TpPU TaKCOHA
Copepoda Cladocera, Rotatoria u 14 Bungos (ta6im. 1 u 2).

Tabnuna 1 — Bugoas tabnuna 300miankTona npyaa No§

Takcon 5.07.16 19.07.16 28.07.16

Copepoda

Mesocyclops leukarti + + +
Cyclops coronatus + + +
Diaptomus sp. + - +
Cladocera

Daphnia longispina + + +
Ceriodaphnia affinis + + +
Chydorus sphaerlcus + + +
Bosmina longirostris + + +
Eubosmina + - +
Diaphanosoma + + +
Scapulaberis - + +
Rotatoria

Keratella quadrata + - +
Branchionus caliceflorus - + -
Trichocerca rattus - - +
Platyias quadricornis - + +

300IUTAaHKTOH, COOpaHHBIH B JaHHOM BOJOEME 3HAYUTEIBHO  PA3IMYacTCsl  TI0
KOJIMYECTBEHHBIM [OKA3aTelsIM M CTpyKType. OBIas YucieHHocTb coctaBmia 317 Teic. wr/™M® . B
o0mel YMCICHHOCTH BHUJOB 300IUIaHkToHa B 1pyae Ne 8 B wmrone 2016 rona
npeobnazamu Cladocera (301  Tsic. 9k3/M°—  95%), aCopepoda GbiiM  BTOpHIMH IO
yucieHHoctu (14,2 TBIC. SK3/M° — 4,5%), B HauMEHBIIIEM KOJIMYECTBE
npejctaBiaensl Rotatoria (1,3 Teic. oK3/M° — 0,5%) (cm. Tabm. 1).

[To maHHBIM, MPEACTABICHHBIM B TaOIUIIE 2 MOXHO CJIEJaTh BBIBOJ O TOM, YTO B Hadaye
Mecsna npeobnananu Cladocera, c YHUCIIEHHOCTRIO 267,5 TBIC. IK3/M°.
Yucnennocts Copepoda cocrauina 4,2 ThIC. sk3/M°, a Rotatoria scero b 0,005 Thic. 3k3/M°. B
coCTaBe 300IIaHKTOHA peobamanu Bosmina longirostris u Bosmina (Eubosmina) coregoni.

B cepenune mecsia uncineHHocTh Copepoda octanachk ctabuibHON — 4,2 ThIC. 3K3/M3, HO
3aMeTHO BBIPOCIO KoimdecTBo Rotatoria— 0,49 Teic. ok3/M°, a uncnennocts Cladocera nauana
MeUICHHO majath — 22,8 Thic. 5k3/M°. Oxnako Bosmina longirostris u Bosmina (Eubosmina)
coregoni Bce eriie ObUTA CAMBIMH MHOTOYHCIIEHHBIME BHIAMH.

K xonmy mecsma yuciennocts Cladocera samerHo ymnana, HO OHH BCE€ €Ie¢ OCTaBAJIUCh
JOMUHUPYIOLIMME opranusMamu — 11 Teic. oK3/M°, unciensocts Rotatoria yseamuniach nouts B
2 pa3a u nocturana 0,9 Teic. 9K3/M>, KOJIHYECTBO Copepoda cocraBuiio 5,7 ThIC. K3/,

B tabnuie 3 nmpeacraBneHsl AaHHbIE TTo Onomacce coodiecTBa. Hanbonbeit 6nomaccoii B
Havase Mecsiia MoryT moxsacratses Cladocera (122 Teic. r/m°) B wacTHOCTH BOSmina longirostris.
Janee unyt Copepoda (1,99 Teic. r/m°). MunnManbsHas Gromacca y Rotatoria (0,05 Tbic. 9k3/M°).

B cepenune mecsna Hanbonblias 6nomacca mo-npexkHemy coxpansutack y Cladocera (8,5
eic. T/M°), Copepoda (2 tsic. r/m°), Rotatoria (0,06 Tbic. r/nm°).

B konme mecsna Ouomacca Cladocera 3ameTHO CHU3MIIach, HO Bce e€Ie 3aHUMala
auaupyromuye no3uiuu (3,66 ThIC. /v , buomacca Copepoda cumsunach, Ho He Ha MHOro (1,8
Thic. r/M°), Gnomacca Rotatoria Ha000pOT Bo3pocia u coctasuia 0,16 Teic. /M.
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Taonuua 2 — YuciieHHOCTh 300IJIaHKTOHA

Bun Jara
05.07.2016 19.07.2016 28.07.2016
Copepoda
Mesocyclops leukarti
Hayrmumn 100 60 100
1-2 330 430 530
3-4 1100 1000 830
5-6 400 460 200
Cyclops coronatus
Hayrmumn 30 400 500
1-2 300 730 1900
3-4 860 930 560
5-6 230 260
Diptomus sp.
Hayrumn 30 260
1-2 300
3-4 430 700
5-6 160 130
Cladocera
Daphnia longispina 3800 4430 4600
Ceriodaphnia affinis 1130 800 330
Chydorus sphaerlcus 1930 2030 630
Bosmina longirostris 141700 9830 2030
Bosmina (Eubosmina) coregoni 118530 5100 2030
Diaphanosoma brachyurum 260 800
Scapulaberis 230 560 600
Rotatoria
Keratella quadrata 430 700
Branchionus caliceflorus 5 130
Trichocerca rattus 60
Platyias quadricornis 30
TaGmura 3 — Pacu8T GHOMAcCHI 300IITAHKTOHA (I/M°)
Bun Jara
05.07.2016 19.07.2016 28.07.2016
Copepoda
Mesocyclops leukarti
Hayrmnm 100 60 100
1-2 330 430 530
3-4 1100 1000 830
5-6 400 460 200
Cyclops
Hayrmim 0,21 2,8 3,5
1-2 9,6 23,36 60,8
3-4 21,09838 22,81569 13,73848
5-6 0,736 0,832
Diptomus
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Hayniun 0,255 2,21
1-2 2,2401

3-4 15,996 26,04
5-6 12,864 10,452
Cladocera

Daphnia longispina 55,7346 64,97481 67,4682
Ceriodaphnia affinis 1130 800 330
Chydorus sphaerlcus 1930 2030 630
Bosmina 197,3881 13,69319 2,82779
Eubosmina longirostris 118530 5100 2030
Daiaphanasoma 0,95342 2,9336
Scapulaberis 230 560 600
Rotatoria

Keratella quadrata 2,09367 3,4083
Branchionus caliceflorus 50 130
Trichocerca rattus 60

Platyias quadricornis 30

3aKJI04YeHne H BbIBOABI
Takum 00pa3om, B pe3yibTaTe HCCISAOBAHUS 300TUIAHKTOHHBIX coo0mecTB mpyaa Ne 8, B
COCTaBe JIETHETr0 300IUIAaHKTOHA ObUIO yCTaHOBJIEHO 14 BHAOB pakooOpa3HBIX U KOJOBpaToK. B
ATOM MPYAY BBICOKAsI INIOTHOCTh M OMOMacca 300IJIaHKTOHHOTO cooO1ecTBa. B Hauane mecsia stu
MoKa3arenu ObUIM CaMbIMH BBICOKMMHU. B 3TOT mepuoa B mpyaAy ycCHeElIHEe BCEro pPa3BHBAIOTCS
BETBUCTOYChIE paku. Bo3M0OKHO, 3T0 00YCIIOBIEHO y1aYHbIMU YCIOBUSIMU JIJISl 3TON IPYIIIIHI.

Cnucok JurepaTypbl

1. AyGakupoBa I'.A. Bamsnue skonormdyeckux (akTOpOB Ha JAWHAMUKY YHCICHHOCTH
300IUIaHKTOHA B o3epax AxkmonuHckod M Kocranaiickoil oOmacteil: nucc.kaHA.OuMOJL.HAyK. —
HoBocubupck, 2010. — 115 c.

2. Kyruxosa JI. A. Konosparku ¢paynst CCCP (Rotatoria) / JI. A. Kyrukosa. — JI. : Hayxka,
1970. - 744 c.

3. Meronuveckne  pekoMeHmamuu 1o cbopy ©  00paboTKe  Mmarepuana  IpH
THJIPOOMOIOTUYECKUX MCCIIEOBAHUAX HA IPECHOBOJIHBIX BOJOEMax. 3O0OIUIAHKTOH U  €ro
npoaykuus. — JI.: 3SMH AH CCCP, 'ocHUOPX, 1982. - 33 c.

4. CmupuoB H.H. Chydoridae ¢aynsr mupa. @ayna CCCP. Pakoo6pasnsie. // JI.: Hayka,
1971.-T. 1, Bem. 2. —C. 531.

BJIMSTHUE CPOKOB CEOPA HA BHOPECYPCHBII MOTEHIIUAJI TUYEJIUHOMN
OBHOKKH

KA. Ilokazanosa
JIL.A. Ocunyesa, 0. 0. H., npogheccop

Hoesocubupckuil 2cocyoapcmeennulii acpapHulii yHugepcumem
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IIPOUCXOXKIeHNE, cCpoKu coopa, HoBocnbupckas obmnacts, KyiiObleBckuil paiion
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[Tyenuuass OOHOXKKA SIBISETCSI MCTOYHUKOM OMONOTHYECKH akTUBHBIX BemiecTB (BAB) u
HCIIONIb3YETCSl B KaYECTBE MHTPEIUEHTa B MUIIEBBIX MpoaykTax. KauecTBO OOHOXKH BO MHOTOM
3aBHCUT OT OOTaHHMYECKOTO M Teorpapuyeckoro mpoucxoxaeHus. Kak mpoayKT pacTHUTEIbHOTrO
MPOUCXOXKACHUS  OHAa  JIOJDKHA  COOTBETCTBOBaTh  TPeOOBAaHUSIM  MHUKPOOHOJIOTHYECKOU
Oe3omacHOCTH. B CBSI3M € 3TUM HUCCIIEJOBaHHE KAaUE€CTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTUK
O0OHOKKH B KOHKPETHOM MPHPOTHO-KINMATHIECKOH 30He BaskHO[ 1-4].

Ha mnacekax KyiiOpimeBckoro paifoHa OpoOM3BOAUTCA COOp MYEIMHOM OOHOXKKH, HO
JUTEpaTypHBIX JaHHBIX O €€ CBoicTBax He OOHapyxeHo. VM3yueHue OOHOXKKU, COOpaHHOU B
HoBocubupckoit obmactu KyiiObimeBckom paiione c. Kama, akryanbHo. M3BecTHO, 4TO CpOKH
cObopa 0OHOXKKHU IO CE30HaM rojia, TakKe Kak U e€ reorpaduueckoe MpOUCXOXKIECHUE OMPEICIISIIOT
KaueCcTBO U 0€30MMaCHOCTh ITOTO MPOAYKTa [2].

Llenpto HamKX HCCIEIOBAHUM SBJSUIACh OLIGHKA KAaueCTBEHHBIX M KOJUYECTBEHHBIX
XapaKTEPUCTHK MYETUHON OOHOXKKH, MOJYYEHHOW B pa3Hble CpOKHM cOopa Ha maceke cena Kama
Ky#i6pimeBckoro paiiona.

Matepuaabl U1 METOABI HCCJIETOBAHUS

OO6pa3ibl MBUIBIEBONH OOHOXKKHM TOJIy4alid Ha Ko4yeBO# maceke ¢. Kambr KyitOplmeBckoro
paiioHa, pa3MemEHHON B ceBepo-3anaanoit yactu HoBocubupckoii oonactu. B Teuenne cezona (18
utoHs, 2 utons, 13, 20 u 25 aBrycra 2017 ronma) mpu MOMOIIM MBUIBIIEYIOBUTENEH OTOMpanu
JHEBHOW TPHUHOC OT OJHOM IMUEIMHOW ceMbU. BBICylIMBaiu mpu KOMHATHOM Temmeparype 0e3
JIOCTYyTa COTHEYHOTO cBeTa (muennHas oOHOXKKa, 0ToOpaHHas 18 MIOHS U 2 MIOJs) WIK B CYIIUJIKE
npu 40-45°C (muenunasi 0OHOXKKa, coOpaHHas B aBrycre) 10 BiaaxHocTH 8-10%. o npoBeneHus
71a00paTOPHBIX UCCIIEOBAaHUM OOHOXKKY XpaHWIM B OyMakKHBIX MakeTax Oe3 JocTyma cBeTa Mpu
KOMHATHOW TeMIIEpaType.

AHanuTUYecKue W  MHUKPOOHMOJOTHMYECKHE HWCCIENOBaHUS BBINOJHSIUCH, Ha 0aze
Hcnprtarensaoro nadoparoproro komiiekca ®I'6OY BO Hoocubupckoro 'AY.

[Tonudnopubie 00pa3ubl OOHOXKKHM pa3leisuld MO LBETY W OMNPEACNsIN JONI0 KaKIOTo
[IBETOBOI'0 OTTEHKA BECOBBIM METO/IOM.

boranmdeckoe  mpoUCXOXAEHHE OOHOXKKM  yCTaHAaBIUBAIM  MHKPOCKOIHMPOBAHHUEM
OBUIBIEBEIX 3EpPEH B COCTaBE OOHOXKH, PYKOBOACTBYSCH pekomeHpmamusmu [5]. s
UACHTU(UKAIIMKY THUIBIEBBIX 3EPEH MCIIONb30BAId HATHBHBIC IpemapaThl MbUIBLBI M aTiiac
IBLIBIEBBIX 3épeH [6-8].

OrnpezneneHne KOJIMYECTBA CBIPOTO MpOTeMHA MpoBoauiau MerogoM Kwenpmans [9].
KonuyecTBo mpoTemHa ompenensuii myTéM TMepecdyéra KOJMYeCTBa OOIIEero a3oTa, MCIOIb3Ys
ko3 dunuent 6,25.

Conmepxanme ChIpO 30y ycTaHaBimBamu B coorBerctBun ¢ ['OCT 32483-2013
«IIpoaykTsl muenoBoacTBa. MeTon onpeneneHuss MacCoOBOM TOJIH 30JIbD».

@D1aBOHOUIHBIE COEIUHEHUs W3BJICKAIH U3 obpaszna ooHoxku (0,2 r) ameronom (20 mi),
MpeIBapuUTEeIbHO PACTBOPUB OOHOXKKY B JAMCTWUIMpoBaHHOW Boae (4 w™i). KomudectBo
(1aBOHOMIOB OMNPENENAId Ha OCHOBAaHUU HU3MEPEHMsI ONTHUYECKOW IIJIOTHOCTH alleTOHOBOIO
HKCTpaKTa Ha (OTORJIEKTPOKOJIOpUMETpe co cBeToduiabTpoM Ne 3 mpu amuHe BoaHbl 400 HM, co
cnenyromuM niepecueroM coriacao 'OCT 28887-90.

Jlist MUKpOOHMOJIOTHYECKOTO aHaIM3a TOTOBWIIN pa3BesieHHe 1 T moaudIopHoil 0OHOKKH 1 9
MJI CTEPUIIBHOTO (PU3UOJIOTUYECKOTO pacTBOpA.

s BwIgeneHus TpHOOB HCIONB30BAlM  CTAHAAPTHBIA METOA TIyOMHHOTO TIOCeBa
pasBenennii 10 u 10% Ha cpeny Cabypo. UukyOupoBanu B Teuenue S aaeit npu 25°C u ganee npu
KOMHATHBIX YCJIOBUSAX. YUeT KOJOHUN MPOBOAMIN HAa TPETHU U niAThIe cyTku [10].

i ompeneneHus KOJIMYECTBA ME30(QHIBHBIX a’dpOOHBIX M (PaKyIbTaTUBHO-aHAIPOOHBIX
mukpoopranuzMoB (KMA®AHM) wucnonbp30Baau CTaHJApTHBIA MeETOA TJIYOMHHOTO TOCeBa
pa3zsenenuit 10 n 10° Ha cpeny ['PM-arap. UnkyOupoBanu B Teuenue (72+3) 4 npu temmneparype
(30+1) °C. Yuer xonoHUI TPOBOJMIN HA TPEThH CyTKH [11].
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Pe3yabTaTsl H 00Cy:KIeHUE

AHanmu3 OOTaHMYECKOTO TPOUCXOXKICHUS ITYEITMHOW OOHOXKHM, COOpaHHOW Ha Iaceke
ceBepo-3anaga HoBocuOupckoil 00sacTH TOKa3aja, YTO B IEPBOM IOJOBMHE JieTa IYEIHHAs
00HOXKa cojaeprkana 3 BUIA MBLILIEBBIX 3€PEH, a BO BTOPOM MosioBHHE 6-8 BHaOB. 1o wacTorte
BCTpEYaeMOCTH B oOpa3max mpeobianana mbuiblla BHAOB M3 cemeiictB ActpoBbie (80%),
Asteraceae, I'epanmeBbie (60%), Geraniaceae, IlomopoxuukoBsie (60%), Plantaginaceae,
I'yoousernsie (40%), Lamiaceae, B kauyecTBE MUHOPHBIX (ppakuuii — BUIBI U3 ceMelcTB boOoBbIe
(20%), Fabaceae, Kamycrosie (20%), Brassicaceae, Po3zomsernsie (20%), Rosaceae, Kumnpeiinbie
(20%), Onagraceae, Hopuunukossie (20%), Scrophulariaceae, Kpecrouserusie (20%), Cruciferae,
3outuunbsie  (20%), Apiaceae, 3sepobOoiinbie (20%), Hypericaceae, BsionkoBbie (20%),
Convolvulaceae (puc.1).
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Puc. 1 — YacroTa BCTpe4aeMOCTH IMBUTBIICHOCOB B cocTaBe moymndopHoit 00Hoxkku ¢. Kama
KyiiobleBckoro paiiona

Tabmuua 1 — [TanmnHOIOrMYECKUNA aHAIN3 ITYETUHON OOHOXKKHU

JHara Ber o B Bun (cemelictBo) Mopdomorus

cbopa OOHOXKHU CoCTaBe IbLIBIIEBOTO 3€pHA
obpasia, %

18.06 Kentsrit 96,88 ITycThIpHUK OOBIKHOBEHHBIH,

Leonurus cardiaca L.
(T'yoouBernsie, Lamiaceae)
Moito4HBbIit 1,62 CepOura BocTOUYHAS,
Bunias orientalis L.

~P

3

(Kpecrousernnie, Cruciferae) 4
Caetio 1,50 Bbypauoxk, Alyssum sp. L. p |
3€JICHBIN (KamycroBeie, Brassicaceae) ' 1
v i
02.07 Temno 71,44 VBaH-yail (XaMepHOH y3KOJIHUCTHBIN), r N
3€JICHBII Chamerion angustifolium (L.) Holub. '
(Kunpeitabie, Onagraceae) ‘
Kenterit 25,59 JIpHsIHKA OOBIKHOBEHHAS,

Linaria vulgaris Mill.
(Hopuunukossie, Scrophulariaceae)
MoistouHsbIit 2,97 He ycranosnen
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13.08 | OpamkeBblii 54,27 Ocort po3oBebriii, Sonchus asper L.
(ActpoBsie, Asteraceae)
Moitounsbrii 20,19 [TomopoxHUK OOIBINOH,
Plantago major L.
(IMomoposxuukoBbie, Plantaginaceae) )
JKenrerit 11,02 JlyTHUK JIeCHOM (ASTHIIB),
Angelica sylvestris L.
(3ouTHunbIe, Apiaceae)
I'psizHO 10,18 ['epanb Cubupckas, Geranium N
JKEITHIN Sibiricum L.
(Cepanessie, Geraniaceae) 4
TemuoO 3,64 3Bepo0Oi POABIPSIBICHHBIH, r \
KENTHIN Hypericum perforatum L.
(3Bepoboiinbie, Hypericaceae) 4
®uUoIIETOBBIN 0,70 He ycranosien ’ °
Mara I{BeT o B Bun (cemelicTBo) Mopdonorus
cbopa O0OHOXKH cocTaBe IBUIBIIEBOTO 3€pHA
oOpasiia, %
20.08 | OpanxeBbiit 60,38 Ocot po3oBbriit, Sonchus asper L.
(ActpoBsie, Asteraceae)
MoitounbIii 24,79 [TomopoxHUK OOIBIIOH, - 4
Plantago major L. .
(IMonopoxuukoBeie, Plantaginaceae)
JKenrerit 6,91 TrICAYETTUCTHUK a3UATCKHUIA, 'i ~ |
Achillea asiatica Serg.
(Actpossie, Asteraceae) . A
['psizHO 5,40 [epans Cubupckas, Geranium r(‘
JKEIITHIH Sibiricum L. I o
(Tepanesnie, Geraniaceae) 0
Temuo 1,92 He ycranosnen FO P
JKEJITHIN
4
OnuBKOBBI 0,31 [TycThIpHUK OOBIKHOBEHHBIH,
Leonurus cardiaca L.
(I'ybouerHsle, Lamiacea) 1
TemuO 0,29 He ycranosiexn ’ '
3€JIEHbIN !
|
25.08 | OpanxeBbiit 54,74 Ocort po3oBerit, Sonchus asper L. | |
(ActpoBsie, Asteraceae) P O
MoJs104HBII 17,89 [TonoposkHUK OOJTBIION, f N
Plantago major L.
(TTomoposxuukoBsie, Plantaginaceae) q
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TemuoO 9,80 He ycranosnen r ‘
JKEIITBIN
y|
Kenteiit 8,18 KpoBoxiieOka iekapcTBeHHas, ’
Sanguisorba officinalis L.
(Po3zorBeTHbIe, ROsaceae) 2
I'psizHo 7,50 ['epanb Cubupckas, Geranium F N
KEIThIHA Sibiricum L. '
(T'epanessie, Geraniaceae) \
Cgetno 0,91 Jounuk xenteiii, Melilotus ’ ~N
JKENTHIN officinalis L.
(bobogsie, Fabaceae)
OJIMBKOBBIN 0,81 Brronok nosnesoit, Convolvulus
arvensis L.
(Beronkossie, Convolvulaceae) |
DuoneToBsIit 0,16 He ycranosnen
| |

AHanu3 pacrpezesnieHusi OOHOXKKH 1O LBETHOCTU B MATH oOpasliax IMOKa3bIBaeT, 4To B 1
oOpasia JoMUHUPYeT 00HOXKKa skenToro 1Beta (96,88 %), Bo 2 —remHo-3enenoro (71,44 %), B 3, 4
u 5 —opamxkeBoro 1sera (54,27; 60,38; 54,74 % coorBercTBeHHO). B 3aBHCHMMOCTH OT 1IBETa
00HOXKH 00pa3Iibl pa3HBIX CPOKOB cOOpa OTIMYAIOTCS 110 OOTAHMYECKOMY MPOUCXOKACHHUIO.

B wuronbckom oOpasiie OOHOXKHM TPeo0JIaialoT  MBUIBLEBBIE 3€pHA  IMYCTBIPHUKA
OOBIKHOBEHHOT'O, B HIOJBCKOM — HMBaH-yas (XamepuoHa y3konucTHoro). OOHOkka coOpaHHas B
aBr'yCT€ MPEJCTaBICHA MBUIBIIEBBIMU 3€PHAMH 0COTa PO30BOTO (TadI. 1).

[Tyenuuass 0OHOXKa, coOpaHHAas B aBryCTe, MPEJICTaBICHAa B OCHOBHOM TAaKHUMHU BHJaMU
pacTeHuii, KaKk OCOT PO30BBIM, MOJOPOKHUK OousbmIoN. J[0as ocoTa po30BOTO M MOJOPOKHHUKA
Oonpiioro BeIIe B oOpasine, cobpanHom 20 aBrycra, yemM B oOpasne 25 aprycra. Takas
3aKOHOMEPHOCTh HaOJI0aeTcss U ¢ cojaepkanueMm QuaBoHous10B. Conepskanue (¢IaBOHOUIHBIX
coenquHeHUN B oOpasuax, cobpanubsix 13, 20 u 25 aBrycra cocraBmser §8,12; 8,68; 7,98 %
COOTBETCTBEHHO. DTO TOBOPUT O I1eJIeCO00pa3HOCTU cOOpa OOHOKKH B CEpeIMHE MECsIIa.

Copep:xaHue CbIporo mpoTerHa B 00HOXKKe, coOpanHO# 2 urons, coctaBuio 31,60 + 0,28 %,
YTO 3HAYMTENIHHO MPEBBINIACT TOKA3ATEIIN YCTAHOBJICHHBIC aBTOPAMU I OOHOXKKH, ITOJTYICHHOU B
Tynsckoit (23,6%), Pszanckoit (24,02 = 1,65%), PocroBckoit (23, 78 — 24,54%) u Amypckoit
(25,29 — 30,30%) oGmactsax [12-15]. CoaeprxaHue ChIpOH 30J1bI B MIOJBCKOM 00pasiie COCTaBHUIIO
2,40 + 0,05 %. CpenHuii ypoBeHb MUHEpAJIbHBIX KOMIIOHEHTOB ObUI CONOCTaBUM C BEIMYMHAMH,
orpeeIEHHBIMU IPYTUMH aBTOPAMH JIJIsl OOHOKKH, coOupaemoil Ha macekax P® (1,452 — 3,501%),
B Cubupckom denepansuom okpyre (0,57 — 3,65%), B Boponexckoit (1,4 — 2,7%) u PocToBckoit
(2,82+ 0,42%) obnacTsx, 3a UCKIIOUEHUEM OOHOXKH, MOJTYyYeHHON B pecmyosuke bamkoproctan
(3,14 £ 0,06%) [16-20].

[Tuenunasi oOHOXKa, coOpaHHas B HIOJE C HBaH-4as (XaMEpPHOHA Y3KOJHMCTHOTO)
XapaKTepU3yeTCcsl BBICOKUM COJEp)KaHUEM MPOTEHMHA W MUHEPAJbHBIX BEIIECTB, YTO JEJaeT ee
MEPCIIEKTHBHBIM UHTPEIUCHTOM ITHIIEBBIX TPOIYKTOB.

[To comepxanuio BemecTB (HEHONBHON TpyMIbI OOHOXKaA, MoidydeHHas B c¢. Kama
Ky#i6pimmeBckoro paifoHa, CylmecTBEHHO OTIMYAETCS OT 00pa3IoB, MOJYYEHHBIX B IPYTUX perHOHaX
P®. YpoBeHns (Gpr1aBOHONIOB U3MEHSJICS IO cpokaM cOopa ot 7,98 mo 10,06 %.
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Puc. 2 — 3aBUCUMOCTh KOHTAMHUHAIIMH TPUOHON MUKPO(DIOPOH OT copepkaHusl (PIaBOHOMIHBIX
COEIMHEHUN B TYEJIMHON OOHOXKKE

CozepixaHue BEIIECTB ATOH IPYMIIbI OKa3alo ciadoe BIUSHHE HA KOHTAMUHALUIO OOHOXKKH
rpudHoi Mukpodopoii (r = 0,09).

Tabmuna 2 — MukpoOHOJIOTHYECKHE TTOKA3aTeI MISITUHON OOHOKKHU

Ne Jlata cbopa [Tokazarenu
(2017 ron) KMA®A=M KOE/T, [Tnecenu, npoxoku KOE/T,
(TOCT 10444.15-94, (TOCT 10444.12-88,
ne Gonee 1x10%) He Gonee 1x10%)

1 18.06 <1x10° 9,1x10°
2 02.07 3x10° 1,6x10°
3 13.08 <1x10° 4.5x10°
4 20.08 3x10° 1,3x10°
5 25.08 <1x10° 6,4x107

YcTaHOBNEHO, UTO ypoBeHb 001Iel MukpoOHOi oocemeHneHHOCTH (KMAD®AHM) nuennHon
0OHOXKH BCEX CPOKOB COOpa COOTBETCTBYET TPeOOBAHUAM O€30MacHOCTH (Ta0I. 2).

[IpoGnema c 3arpsA3HEHHOCTHIO OOHOXKKU TPUOHON MHKPOGIOPON A0 CUX MOP OCTaeTcs
HEPENIeHHOW, TaK KaK CIOPHI TUICCHEBBIX TPUOOB YCTOWYMBEI MPH BCEX M3BECTHBIX TEXHOJIOTHUSX
00paboTKH, KOTOpBIE 00ECIEYHBAIOT COXPAHHOCTh OMOJOTMUYECKH aKTHBHBIX BEIIECTB OOHOXKKH,
OTIPENIETISIONINUX MOTPEOUTENHCKYIO IIEHHOCTh MPoayKTa [4, 21]. CHIKEHUE BIAXKHOCTH OOHOXKKHU U
o0paboTka MK-uznyueHnem u3BecTHbIC B HACTOSIIEE BpEMs TyTH PELICHUS JaHHOM MPOOIeMBbI.

BriBoabI

[Tomudnopuas 0O6HOXKKa pa3HBIX CpoKoB cOopa u3 KyitOsieBckoro paiiona c. Kambr
Ipe/CTaBlIeHa MbUIBLIOM pPAa3IMYHBIX BUAOB pACTEHUI, NPEUMYIIECTBEHHO OCOTOM PO30BBIM,
MOJIOPOKHUKOM ~ OOJBIIMM, HBaH-4aeM (KUIPEEM Y3KOJIUCTHBIM), T€paHbl0 CHOUPCKON U
MYCTBIPHUKOM OOBIKHOBEHHBIM. I[IpeoOnagaHue 3THX MBUIBLIEHOCOB OIpeNeisieT CoAep KaHue
XUMHYECKHX KOMIOHEHTOB (IPOTEWHA, MHHEPAIHLHBIX BEIIECTB, (PIIABOHOUIHBIX COCTUHEHHN), UTO
JienaeT OOHOXKKY IEpPCIEeKTUBHBIM OOBEKTOM ISl UCHOJb30BaHUs B KauecTBe BAB. Mionbckuit
oOpa3zer] xapaKTepu30BaJiCs HAaUOOJbIIUM cojepkaHueM ¢aaBoHOUIHbIX coeauHeHui (10,06 %).
COop muenuHOM OOHOXXKM B NEPBOW IMOJOBHHE HIOHS OOECIEYUT MAKCHUMAIbHBIM KOJHYECTBOM
BAB eé€ cocras.

N3yuennass OOHOXKa XapaKTepU3yeTCsl MOBBIIMIEHHOW 3arpsA3HEHHOCTbIO TI'PUOHOM
mMuKkpodopoit. [Ipu ncnons30BaHWKM OOHOXKKH B KadyeCTBE HMHIPEAMEHTA IHIIEBBIX IMPOIYKTOB
HE00XO0/IMMO PEeLIeHHE 3TOH MPOOIEMBI.

53



Cnucok JimTeparypbl

1. Ocunnesa JI.A. IIeuipLieBoOM aHaIWU3 mMUeTnHON 00HOXKKW/ ITdemoBomcTBo. 2005.— NeS. —
C.12-13.

2. XaputoHoBa M.H. buoxumMuueckwii cOCTaB NTBUIBIIEBOM OOHOXKH M TIEPTH Pa3HBIX
CpokoB cOopa. // Mar-npl 5-ii Hayd4.-IpakTH4. KOH(. W KOOPIWHAIIMOHHOTO COBEINAHUS I10
m4yesnoBoACTBY. — M., 2004. — C.153-155.

3. Homoseukast O.C. MccnenoBanue coctaBa U HEKOTOPHIX XUMHUECKUX CBOMCTB MUEITMHOM
o6noxku CyBopoBckoro paitona Tynbsckoi oomactu / O.C. Ilonmosenkas, M.JI. [Tonosernkwuii, M.M.
Becenosa // PanmonaneHoe mUTaHKUE, MUIIEBBIE J0OABKH M OnocTUMyIsSTOphl, 2015. — Ne 1. — C.
129-135.

4. Xucmarymmua P.I'. Cranpaptuzanust u kadectBo meUiblbl /P.I. Xucmarymmun, P.3.
Kyzses, S.9. Jlanynos, .M. Jlerorkuna, T.E. 3axapoBa, H.B. ABaees // ITuenoBoactso, 2004. —
Ne7. — C.48-49.

5. IMamunomorus: yue6Hoe mocobuwe/ P.I'. KypmanoB, A.P. Mmbupaun. — Yda: PUI]
baml'V, 2012. - 92 c.

6. Ocuniena JI.A. TTanHOMOTHYECKAsT OLIEHKA MPOIYKIIMU IMYEIOBOJICTBA, MOTyYaeMOi Ha
fore 3amagHoit Cubupu / JI.A.Ocunnesa, M.B. Bonkosa // Dkonorndeckue mpoodaeMbl )KUBOTHBIX U
yenoBeka: cO. goki. |l mexnynap. cummosuyma (MCX P®; HI'AY; HUM xuBOTHOBOACTBA;
buTU, 29-30 oxtsa6pst 2009 r.) — HoBocubupck, 2010. — C. 152-156.

7. Kynpusinosa JI.B. IIsuibna u ciopsl pactenuit ¢aopsl eBporneiickoit yactu CCCP / JL.B.
Kymnpusnosa, JI.A. Anémmna // PykoBoactso B Tpex Tomax. — JI.: «Haykaw, 1972. — T.1. —c.166.

8. bypmuctpoB, A.H. Menonocusie pactenus u ux neuisbiia / A.H. Bypmucrpos, B.A.
Hukuruna // CipaBounuk — M.: Pocarponpomm3aar, 1990. — 192 c.

9. T'OCT 13496.4-93 Kopma, koMmOuKOpMa, KOMOMKOPMOBOE ChIpbe. MeToabl
OTIpeIeTICHUS COJIePKaHMS a30Ta M chiporo nmpotenHa. — M.: Crangaptundopm, 2011. — C. 40-45.

10. 'OCT 10444.12-88 IIpoaykTsl numieBbiec. MeToa onpeaencHus IPoxoKeld U MISCHEBBIX
rpu6oB. — M.: Crannapruadopwm, 2010. — C. 176-185.

11.TOCT 10444.15-94 [IlponykThl mnuieBbie. MeTonbl ONpeAeneHus KOJIHMYecTBa
Me30UIBHBIX ~ a3pOOHBIX U (DaKyJIbTAaTUBHO-aHA’POOHBIX  MHUKPOOpPraHM3MOB. —  M.:
Crannaptuagopm, 2010. — C. 311-316.

12. Tlonosemnkas O.C. HccnemoBaHwe cocTaBa M HEKOTOPHIX XHMHUYECKHUX CBOWCTB
nyenuHo oOHOXkKHM CyBopoBckoro paitoHa Tynbsckoit ob6mactu/ O.C. Ilonoseukas, M.JI.
[Tonogeukuii, M.M. Becenosa //PaninoHanbHOe MUTaHUE, MUIIEBbIE 100AaBKU U OMOCTUMYISTOPHI,
2015. - N 1. - C. 129-134. [DnekrtpoHHbli  pecypc] Pexum  nmoctyma
https://www.scienceforum.ru/2016/2160/20270 - ceo6oanblii (nata obpamienuns 21.11.2017).

13. JlmzynoBa A.C. Buoxumudeckas OIlEHKa COCTaBa M OHOJIOTUYCCKOW aKTHBHOCTH
[[BETOYHON MBUIBIBI (OOHOXKKH) Pa3IMYHOTO OOTAaHMYECKOTO MPOUCXOXKIEHUS: aBTOped. aucc.
kaH[. Ouoi. Hayk (03.00.04-buoxumus ). — Psa3zanb, 1999. — 20c.

14. benuk, C.H. I'nruenudeckas omeHka KadecTBa M OE30MACHOCTH IIBETOYHOW IBLIBIIBI
(oonoxku) / C.H. benuk, 3.E. ABerucsn, H.b. Kocenko, U.®. T'opnos, A.A. Mocomnos, B.B.
KproukoBa //Xpanenue u nepepadbotka cenbxo3cbipbs. — 2016. — Ne 2. — C. 40-44.

15. IIpucsoxknas C.I1. CoBeplieHCTBOBaHUE TEXHOJOTHMH cOopa M 0OpabOTKM LIBETOYHOMN
nbUIbIbl (MmuenuHoit oOHOXkKHM): Monorpadus/ C.II. Ipucsxnas, A.B. Lleuypa //Hansl’'AY. —
bnarosemenck, 2006. — 118c.

16. BbypmuctpoBa JLLA. 307mpHOCTH — TOKa3aTelb YHUKaJIbHOTO COCTaBa MPOIYKTOB
muenoBoacTBa/JILA. Bypmuctposa, T.M. PycakoBa, H.B. bynnuxoma, E.A. Baxonuna, B.M.
Maprteinosa, E.B.JIbBoBa, I'.K. Crenannesa // [TuenoBoactBo. — 2016. — Ne5. — C.50-51.

17. OcwunneBa JILA. Cubupckas mbUIbIIeBasi OOHOXKA IMYENT — PECYPC ICCEHIHATBbHBIX
BeriecTB / JI.A. OcuHiieBa // AKTyalbHbIE IPOOIEMBI arpOIPOMBIIUIEHHOTO KOMIUIEKCa: ¢O. TPYI0B
HayYHO-TIPAKTUYECKON KOH(EPEHITMHU MpenoaaBaTesiei, CTyJIeHTOB, MaruCTPaHTOB U aCIHUPAHTOB,
nocBsmieHHb  80-1etur0  HOBOCHOMPCKOTO TroCyAapCTBEHHOTO arpapHoro yHuBepcutera (T.
Hosocubupck, 7-11 nosiopst 2016r.), Tom CenbCcKoX03SMCTBEHHBIE HAYKH. bUoNIorndeckne HayKH.
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CTPYKTYPA 300ILJTAHKTOHA ITPYJA Ne7 IIPYJOBOI'O XO3SIICTBA
000 «KYJOH-M» TOT'YYUHCKOI'O PANOHA

JLA. Ulynomuna
E.B. ITuwenxo, 0. 6. 1., npogheccop,
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHUgepcumem

300MJIaHKTOH — 3TO YacTh IUJIAHKTOHA, IPEJCTaBICHHAs XUBOTHBIMHU, KOTOPbIE HE MOTYT
IPOTUBOCTOATH TEUECHUSM U IIEPEHOCATCS BMECTE C BOJAHBIMU MaccaMu [4].

B npecHoBOIHBIX BOJI0OEMAX 300IUIAHKTOH BKJIKOYAET TPU OCHOBHBIX T'PYIIBI OPraHU3MOB —
4epBei-KOJIOBPAaTOK, BETBUCTOYCHIX PAKOOOPa3HbIX M BECIOHOIMX PAKOOOPa3HbIX. DTH OpraHU3MbI
3aceNs0T MPAKTUYECKUE BCE MPECHOBOJAHBIE BOJOEMBI U SIBISIIOTCS Ba)KHOM 4acTbi0 KOPMOBOM
6a3pl  pbI0. 300MJIAHKTOH UrpaeT HUCKIIOUUTENBHO BaXHYH0 pPOJb B  CTIPYKType U
(YHKIIMOHUPOBAHUM BOJHBIX HKOCHCTEM, B TOM 4HCIE, NPUHUMAeT ydyacTHE B IIpolieccax
camoouuileHus. Vi3MeHeHUsI BUJIOBOM CTPYKTYphl COOOIIECTB 300IMJIAHKTOHA XOPOILIO OTPa)KaroT
BO3/ICICTBUS KaK MPUPOJHBIX, TaK U AHTPOMOTeHHBIX (hakTopoB. Hu3kuil ypoBeHb coiepiaHus
KOPMOBOH 0a3bl JUIsl ppIO MPUBOAUT K CHUXKEHHIO UX MPOAYKTUBHOCTH U KHU3HEIEATEIbHOCTH.

[lenbto JaHHOTO HCCIEAOBAaHUS SIBISUIOCH W3YYEHHE BHJIOBOTO COCTaBA M CTPYKTYpPHI
300IJIaHKTOHHBIX cooOluiecTB npyna Ne 7 npynosoro xo3siictea OO0 «Kynon-M» ToryunHckoro
paiiona HoBocubupckoii o0nactu.

MeToauka ucciaea0BaHuA

Hamu Opimu nccnenoBaHa mpoObl 300IIaHKTOHA coOpaHHble B utosie 2016 1. B npynoBoM
xo3s1cTBO Toryunnckoro paiiona OOO «Kynon-M». [Ipynsl pacnionoxensl Ha p. Konrsipak.

Marepuan 0w cobpan B wurwone 2016 roma - 5.07.16, 19.07.16 u 29.07.16 — u
3auxcuponan 4-%-ubiM popmanuHoM. Kamepanbhas o6paboTka nmpoBeseHa BecHoit 2017 rona, Ha
6a3e mabopatopun HoBocuOupckoro I'AY. O6padoTka mpod Benach Mo CTaHIAPTHOW METOIUKE
ornpeneneHus 3oo0miankrona (onpeaenutenu Kyrukosa 1970, Cmupaos 1971, UBanosa 1971).

Jlsis paboThl MCHOIb30BANICA OWHOKYJSPHBIA MHUKpPOCKON, Kamepbl boroposa, mitemmnens-
nunerka. Beero 6pu10 HecnenoBano 3 mpoOsl u3 1 ppIOOBOIHOTO TIpyIa.

Pe3yabTaTsl ucciieoBaHui

IIpu 00paboTke MaHHBIX, OBLIM MPHUBEACHBI CIEAYIOIINE PE3yJbTaThl: B COCTaBe JIETHEIrO
300IJIAaHKTOHHOTO COOOIIecTBa HM3y4YE€HHOro BojgoeMa oOOHapyXeHOo 13 BHIOB IUIAHKTOHHBIX
JKUBOTHBIX (Tabm. 1).
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Taomuua 1 — BumoBoil cocTaB 300IUIaHKTOHA.

Ha3zBanust BunoB

05.07.16

19.07.16

29.07.16

Bosmina longirostris

+

+

Branhionus caliceflorus

Ceriodaphnia affinis

Chydorus sphaericus

Daphnia longispina

Diaphanosoma brachyurum

+ |+ |+ +|+

Diaptomus gracilis

Bosmina (Eubosmina) coregoni

Keratella quadrata

Mesocyclops leuckarti

Microcyclops varicans

Scapholeberis mucronata

||| |||+

++ |+ +|+

e I I o o I o o I I R S

Cpeau HUX KOJOBpPAaTOK — 3 BHJa, BETBUCTOYCHIX PaKkoOOpa3HbIX — 7 BHUJIOB, BECIOHOIMX
pakoobpasHbIX — 3 BHa. Bcero cpemmsisn umcmensocts Copepoda cocramma 4,8 Thic.mT/M>

Cladocera uncnennoctsio 40,28 u Rotatoria — 0,29 Teic.mr/m”.

Tabmnura 2 — UnciieHHOCTh 300IUIaHKTOHA

JlaTa
Bun 5.07.16 19.07.16 29.07.16
Copepoda
Mesocyclops leukarti
Hayrumn 100 70 200
-1 630 230 1200
Hni-1v 330 430 560
V-VI 30 170 130
Microcyclops varicans
Haynnuu 30 200 330
I-11 700 1170 1760
"ni-1v 0 430 60
V-VI 0 200 0
Diaptomus gracilis
Hayrumn 30 0 530
-1 930 570 2260
"ni-1v 130 270 730
V-VI 30 100 60
Cladocera
Bosmina longirostris 41500 6470 4230
Ceriodaphnia affinis 60 30 260
Chydorus sphaericus 900 1100 1330
Daphnia longispina 500 2000 3930
Diaphanosoma brachyurum 30 570 1100
Bosmina (Eubosmina) coregoni 15660 30300 6200
Scapholeberis mucronata 630 1830 2200
Rotatoria
Branhionus caliceflorus 30 130 130
Keratella quadrata 30 270 200
Platyias quadricornis 100
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B o0mieit yncneHHocTH BUIOB 300IUTaHKTOHA B ipyae Ne 7 B utosie 2016 roma npeobiiananu
Cladocera 88%, a Copepoda cocraBnsuin 11%) u Rotatoria menee 1%.

Yucnennocts Cladocera B mauane mecsima Oblia camoii BhICOKOM (59,28 Thic. 3K3/M3), K
CepeHe HIOJS OHA CHIU3HIACK 10 42,3 ThIC. 9K3/M° M K KOHITy Mecsina 10 19,25 Teic. 9x3/m°,
[Tpeo6iamanmu Bosmina longirostris u Eubosmina, Ho YHUCIIEHHOCTh B TEYEHUE MeCsIa CHUKAIACh.

B Teuenue Bcero mecsia uncienHocts Copepoda Bo3pacrana. B Havane utons 6s010 2,940
TEIC. 3K3/M3, K cepeaune 3,84 u K KoHIly Mecsina — 7,82 ThIC. SK3/M Paznuiia mexay 4ucCII€eHHOCTBIO
B CepelvHE W B KOHIIE HMIOJIA OTJIMYaeTcs modtu B 2,5 pasza. [lpu »ToM mpeolOiaganiu ocodu
Diaptomus gracilis u Microcyclops varicans na I-1l komemnoguitHoO#i cTaaum.

KonmdaecTBo mpepcraBureneid KojoBpaTok Obuto  MeHbIne Bcero. C Havanma mecsia
HACUUTHIBATOCH BCero 60 wt/M>, k cepeqiMHe U K KOHILY uX yucio Bo3pactaio oT 400 mo 430 sx3. B
npobax mpeodnanana Keratella quadrata. bosiee BbicOkas YHMCICHHOCTh OTMEUEHA B CEpPEAMHE
mecsa. 3nauenne Branhionus caliceflorus Bospaciio k cpeaune mecsia, a 3aTeM YHCICHHOCTh HE
u3MeHsutacek. Platyias quadricornis BHavase u B cepeiiHe MecsIiia He HAOMI0IalICs; K KOHILY OIS
€r0 YMCJIEHHOCTh Jocturia okono 100 SK3/MC.

Tabnuna 3 — YuciieHHOCTh U OHoMacca 300ILIaHKTOHa BogoéMa Ne 7

Bun 300maskTosa 5.07.16 19.07.16 29.07.16 Oo0iee

1 2 1 2 1 2 1 2
Copepoda 2940 6,8 3840 8,2 7820 15,3 14600 | 30
Cladocera 59280 118,8 42300 84,6 19250 38,8 120830 | 242
Rotatoria 60 0,3 400 9,4 430 10,5 890 20

[Ipumeuanue: 1 — YUCICHHOCTb, IK3/M; 2 - Oouomacca, MI/MC.

Pacyer OuoMacchl 300IUIAHKTOHA [OKa3al, YTO HaumOOoIblIeld OHomaccoil o00agamu
BETBICTOYCHIE PaKooOpasHbie Maccoil 242 mr/m°. bromacca BECIOHOTHX pakooGpasHbix — 30
Mr/M°, a KonoBpatok 20 Mr/m°.

BuiBoabI

1.JlaHHBIH BOAOEM  XapakTEPU3YETCS CYIIECTBEHHBIMH pa3IMYUsIMA B  Pa3BUTHHU
300IJIAHKTOHHBIX KOMIUIEKCOB. Bcero Obuto ycraHoBiaeHo 13 BuaoB. OCHOBY UYMCIEHHOCTH, IO
JIAHHBIM TaOJUI, cocTaBWian BHIbI poxa Diaptomus (39%) u Microcyclops varicans (34%), a
TaKKe JIOMHUHAHTOH Cpeld BETBHCTOYCHIX pakooOpasHbIX sBIsIMCH Bosmina longirostris  u
Eubosmina, cocrasisist 6oree 85% ot uncnennoctu Beex Cladocera.

3. B pesynbraTte HccienoBaHUs 300IUIAHKTOHHBIX COOOIIECTB MalOro BOJOEMA, COCTaB
JIETHETO 300IUIaHKTOHA HE PA3JIMYyalicsd BBICOKMM pa3HOOOpa3MeM BHUAOB, HO pacdyeT OMOMAacChl
nokasall, 4To KopMoBast 6a3a JuIst ppl0 JOCTATOUYHA AJIS BBIPALIUBAHUS MOJIOH PBIO.
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Cexuusi - TEXHOJIOTHS 1 TOBAPOBEJIEHHWE NUIIEBOM
MPOAYKIIUUA

OBOCHOBAHMUME UCIIOJIb30OBAHUA YPCOJIOBOP'I KHUCJOTbI B TEXHOJIOI'MA
IMPOU3BOJACTBA JIEAEHIIOBOU KAPAMEJIN

Kowrxaposa E.A.
E.B. Tapabanosa, k. 6. H., doyeHm
U.B. Konecnukosa, k. X. H., 00yeHm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHU8epcumem

B HaCcTOAIICC BpEMA NUIICBAsA TCXHOJOIWSA Pa3sBUBACTCA B HAIIPaBJIICHHUU 060FaIJ_IeHI/I$I
pa3zHo00pa3HBIX MPOTYKTOB HEOOXOAUMBIMHU JIJIsl OpPraHU3Ma YeJIoBeKa MUKPOHYTPHUEHTaMHU.

Kapamenp 3aHuMaeT OJHO W3 MEPCHEKTUBHBIX MECT MO O0BEMY BBIPAOOTKH U CIPOCY
Hacenenust Poccun. Kapamerb sBIsIeTCSl HCTOYHUKOM B OCHOBHOM IPOCTBIX YIJIeBOI0B [1].

B cBsa3u ¢ oTUM AKTYAJIbHBIM W TICPCICKTUBHBIM HAIIPABJIICHUCM ABJIACTCA CO3OaHUC
TEXHOJIOTHH MPOU3BOJICTBA KapaMelli C BBEJACHHEM B COCTaB OMOAKTUBHBIX KOMIIOHEHTOB.

Henabo padoThl SBISIIOCH UCCIENOBAaTh BIMSHHUE Pa3IMYHBIX KOHIEHTpAIUil ypcOJOBOU
KHCJIOThI HA KAUECTBEHHBIE ITOKA3aTEM JIEAECHLIOBON KapaMeH.

3agauu:

1. Ha ocHOBaHMM M3Yy4eHHs] HAYYHO TEXHUYECKOW JIUTEpaTypbl 0O0CHOBAThH HUCIIOJIb30BAHUE
YPCOJIOBOM KHCIIOTHI B PELENTYPE JICACHIOBOM Kapameu;

2. Pa3paboTath MOJENbHYIO PEIEeNnTypy JEACHIIOBOM Kapamelu C BBEACHHEM YPCOJIOBOM
KHUCJIOTHI;

3. UccnenoBaTh BAMSHUE Pa3TUYHBIX KOHIICHTPAIMHA HccaenyeMoi 100aBKH pacTUTEILHOTO
MMPOUCXOKACHUA Ha KaYCCTBCHHBIC ITOKA3aTC/IM I'OTOBBIX H3II€JIPII>1;

4. PaccuutaTh OCHOBHBIE OSKOHOMHYECKHE TIOKa3aTelM MPOU3BOACTBA Kapamelu
(yHKIIMOHAJIBLHOTO Ha3HAYCHHUS.

MaTtepuajbl H MeTOAbI HCCIeI0BAHMIT

Hayunble wuccnenoBanusi mpoBeleHbl Ha Oase naGopaTopuil Kadeapbl TEXHOJIOTHMH U
TOBapOBEACHUS NULIEBOMN npoaykiuu bTO.

Ha ocHOBaHMM W3ydyeHUs HaydHOM JMTEpaTyphl yCTAHOBJIEHO, 4YTO HauOoJjee
(U3UOTOTHYHBIM JIJISI OpPTaHW3Ma YeJIOBEKa SBJISECTCS BHECEHHE OMOJIOTUYECKH aKTUBHBIX JO0aBOK
B COCTaBe HATYPaJIbHOTO KOMIIOHEHTA PACTUTENBHOTO MPOUCXOXKACHUS. TakKuM HEeTPaAUIIMOHHBIM
CBIPbEM, TPUMEHSEMBIM B TIPOHM3BOJICTBE KapaMelH, SIBJSIETCS ypCOJOBas KUCIIOTA. Y PCOJOBas
KHACJIOTa, IojlyyaeMas U3  IIJIOJIOBO-SATOJHOTO  CBHIPbSl, paccMaTpuBaeTcsi B  KadecTBe
UMMYHOMOZYJISITOPA W TPOSIBISCT pa3iMyHble BHIBI OHOAKTUBHOCTH (aHTUMHUKPOOHYIO,
IPOTHBOBOCTIAIUTENBHYIO, T€pOHTONPOTEKTOPHYIO: KapIMOCTUMYIIUPYIOLIYIO,
MPOTUBOATEPOCKIIEPOTUUECKYIO) [3].

[Ipy w3ydyeHuu BIUSHHUS OMOAKTHUBHBIX PACTUTENHHBIX KOMIIOHEHTOB Ha KaueCTBEHHBIC
MOKa3aTesl TOTOBOW KapaMelld ObUIH M3TOTOBJICHBI KOHTPOJIBHBIN M ONBITHBIE 00pa3Ibl KapaMely.
KoHTtpomnbHble 00pa3iibl JIeJSHIIOBOW KapaMean HM3rOTaBIMBAIU 10 TPaJWIMOHHOW peLenType, B
OTIBITHBIE 00Pa3Ibl BBOIUIIN MOPOIIKOOOPA3HYIO YPCOIOBYIO KUCTIOTY (Tad. 1).
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Tabnuua 1 — Cxema ombITa MO U3YYEHHIO BIUSHUS YPCOJIOBOM KUCIOTHI HA KAUeCTBO
JIEJICHIIOBOM KapaMeln

No XapakTepucTuka [IpoBoauMBIE KonnuectBo

obOpasia MCCJICIOBAHUS poo

KonTposs | (1eaeHoBas kapamens Mo OpranonenTuyeckue 5
TPaJUIIMOHHON perentype, 6e3 100aBOK) | MOKa3aTesH: LBET, 3amax,

OnpiT 1 | (7eneHLOBas KapaMmelb C BBEACHUEM BKYC, KOHCUCTEHIUS, 5
0,09 r ypconoBoii KUCIOTHI) CTPYKTYypa, BHEUTHUN BU/T

OmnpiT 2 | (JeneHLIOBas KapaMmellb C BBEACHUEM OU3NKO-XUMUYECKUE 5
0,18 T ypconoBoii KMCIOTHI) UCCIIEIOBaHMS:

OmngIT 3 (J'IC,Z[GHHOBa}I KapaMeb C BBEJEHUEM COACPIKAHUE BJIaru, Cyxux 5
0,27 T ypconoBOM KUCIOTHI) BEIIECTB, KUCIIOTHOCTE;

OmnziT 4 (JlemeH1IOBasT KapaMellb ¢ BBEICHHEM pacTeKacMOCTb 5
0,36 T ypcon0BOI KHUCIOTHI) MULIeBasi U SHEPreTHIecKast

OrmbIT 5 (JieneH1I0Bast KapaMellb C BBEICHHEM HCHHOCTD 5
0,45 T ypCconI0BOM KUCIIOTHI)

[IpoBommiu ompesieieHUe OPraHOJCNTUYCCKUX ¢ (PU3UKO-XMMUYECKUX TI0Ka3aTesel
KadecTBa (MaccoBas JOJIO BJIArH, CyXUX BEHIECTB, KUCIOTHOCTb, PACTEKAEMOCTh) B COOTBETCTBUH C
'OCT 6477-88 [2].

OneITEI TIPOBEACHBI B IMSATHKPATHOW MOBTOPHOCTH. l[lonydeHHBIE AaHHBIE OOpabOTaHBI
METOIaMU BapUaIlMOHHON CTaTUCTUKH.

Pe3yabTaThl Hccie10BaHMI

[Ipu wmccienoBaHUM BIMSHUS YPCOJIOBOW KHCJIOTHI Ha KAdeCTBO JICICHIIOBOW Kapameln

OBLTH OTPAOOTAHBI 5 MOJIENBHBIX perentyp (Tadm. 2).

Tabmuna 2 — MojensHbIC PelenTyphI JISJACHIIOBOM KapaMelH ¢ yPCOPIOBON KUCIOTOM

CoIpbe Maccsl CbIpbsi, HETTO, T
KonTpons OmpiT 1 OmnpIT 2 OrmeiT 3 OmpiT 4 OrmpIT 5

Caxap 74,48 74,39 74,20 74,11 74,02 73,93
Bona 25,0 25,0 25,0 25,0 25,0 25,0
JlumonHHas 0,62 0,62 0,62 0,62 0,62 0,62
KHCJIOTa

YpcomoBas - 0,09 0,18 0,27 0,36 0,45
KHUCJIOTa

Brrxo 100 100 100 100 100 100

YpconoByr0 KHCIOTY BBOJWIA B PEUENTYPhl KapaMeau B S-TH Pa3IMYHBIX KOHIIEHTPALUIX:
90; 180; 270; 360 1 450 mr.

KonmuecTBO ypcoioBOM KUCIOTHI ONPEAEIISUIN UCXOA U3 PEKOMEHJAINN CYTOUHOM HOPMBI
(moTpebHOCTH OpraHu3Ma JesaoBeka) - 450 mr.

OpraHojenTUYEeCKyr0 OIICHKY Kapameld TMPOBOJIUIN METOJOM 3aKpBITHIX JETYCTaIluH.
OpranonenTuyeckas OIIGHKa Kapameld I[I0Kaszala, 4YTO ONBITHBIE OO0pa3Ibl C BBEIACHHEM B
peuentypy ypcoiaoBod KUCaoThl B KOHIeHTpauuu 0,09 u 0,18 r He OTAMYaroTCs OT KOHTPOJIBHOTO
BAapUaAHTa IO BCEM IOKA3aTeNsIM, TOT/Ia KaK MPU YBEJIMYEHUH KOHUEHTPAIlMU YPCOJIOBOM KHCIIOTHI
10 0,27; 0,36 u 0,45 B oOpasnax 3, 4 U 5 COOTBETCTBEHHO OTMEUAETCSl CHIDKEHHE OAJIJIOB TIO TAKUM
MOKa3aTeNsIM KaK BKYC, LIBET U 3amax. Tak, pecrioHAeHTaMu OTMEYaeTCs, YTO BO BKYCE MOSBISETCA
SPKO WJIM CJIa00 BBIpAXKEHHAs TOpPeYb, TEPIKOCTh, B 3aBUCHMOCTH OT KOHIICHTPAIIUH YPCOJIOBOM
KHUCJIOTBI.

59



MOXHO OTMETHUTH, YTO LIBET ONBITHBIX 00PA3IOB B 3aBUCUMOCTH OT KOJIMYECTBA BBOIMMOM
YPCOJIOBOH KHCIIOTBI HM3MEHSETCA OT OJKENTOro, SHTAPHOTO K SPKO-OPAHKEBOMY U CBETJIO
KopuuHeBoMy (puc. 1).

Omzprit 1 OrmeiT 2 OrmblT 3 OrmeiT 4 OmbITS
Puc. 1. Jlunamuka u3MeHeHUs IIBETHOCTH JIEJICHIIOBOM KapaMeiu B 3aBUCUMOCTH OT
BBOJIMMOM KOHLEHTPALUU YPCOJIOBOM KHCIOTBI

[Tonmy4yeHHble TaHHBIE CBUJIETENBCTBYIOT O TOM, YTO IPU BBEJEHUU B PELENTYPY Kapameiau
YPCOJIOBOH KHUCIIOTHI, KUCIIOTHOCTh PACcTBOpA MOBBIMIACTCA U 00Jiee aKTUBHO MPOUCXOAUT MPOIECC
MHBEPCUH U KapaMeJn3allui caxapos.

PacTexaeMocTh 00pa3moB Kapamelu U3ydalid ¢ TMPUMEHEHUEM CTaHIAPTHON METOAMKH [4].
[Ipu cpaBHEHUU pacTeKaeMOCTH KOHTPOJBHOIO 00pa3lia U UCCIENyEeMbIX ObUIO YCTAaHOBJIEHO, YTO
COJIepKaHNE YPCOJIOBOW KHUCIIOTHI HMEET OOpaTHYIO 3aBUCHMOCTH C MCCIIEIyeMbIM MOKa3aTeIeM:
yeM 0oJIblIe KOHLIEHTPAIHs YPCOIOBOM KMCIOThI, TEM MEHbIIE PACTEKAEMOCTh KapaMellH.

Nzyuenne (U3NKO-XMMHUYECKUX IIOKa3aTeNeil, TaKuX KaK BJard M COJCPXKAHHUE CYXHX
BEIIIECTB MOKAa3aj0, YTO IMpPHU BBEJCHUU YPCOJOBOH KHUCIOTHI COJEp’KaHHE BJard CHUXKAETCA B
cpaBHeHHH ¢ KoHTpoiieM Ha 2,4 %. Ho B ombITHBIX 00Opa3max MpH MOBBIIICHUN KOHIIEHTPAIIUH
YPCOJIOBOM KHCIIOTHI KOJIMYECTBO BJIard NpornopLUOHaIbHO yMeHbIaercs. Tak, npu Beeaenuu 0,09
T YPCOJIOBOM KHCJIOTHI KOJMYECTBO BJIarM B 00Opasmax cocrasiser 2,3 %, a 0,45 — 2,16 %

( puc. 2).

2,4

2,3
2,2
[

KoHTponb OnbiT 1 OnbIT 2 OnbiT 3 OnbiT 4 OnbITS

Puc. 2. Jlunamuka u3MeHEHUs1 COJEpKaHUs BIard B oOpasiax KapaMmelu C BBEJICHHEM B
peuenTypy ypcoJOBOM KHCIIOTHI

[TpunsTas peuentypa kapamenu BkiatodaeT (%): caxap 74,2; numonHas kuciora 0,62; Bona
25; u ypconosas kucnota 0,18 %.

TexHonornueckass cxeMa IPOU3BOACTBA JIEACHLIOBOM KapaMeIW COCTOMT W3 CIENYIOIIMX
CTaauil: NPHUTOTOBJIEHUE CUPONA, IPOLEKMUBAHUE C IEIbI0 YJAJICHUS BO3MOXKHBIX IpUMECEH,
BBEJICHUE YPCOJIOBOM KUCIIOTHI, yBapUBaHUE B TEUCHHE 5 MUHYT, OXJIaXICHHUE, PA3IUB MO Gopmawm,
00epThIBaHUE JIJIs1 XPAHEHMUSL.

OHepreTuyeckas U NUIIEBas LIEHHOCTh JIEACHLIOB C YPCOJIOBOM KHCIOTOW B CPaBHEHHHU C
KOHTPOJIEM CHIDKAETCS B 3aBUCUMOCTH OT KOHIICHTPAIIMHM YPCOJIOBOM KHCIOTHI Ha 1,6—3,8 kkan
COOTBETCTBEHHO.
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Omnpenenena skoHoMUYeckas 3((HEKTHBHOCTh MPOU3BOACTBA KapaMmeld C YpPCOJIOBOM
KHCJIOTOM: MpUOBLIL OT peanu3anuu | mopuuu kKapamenu ¢ goOasienuem 0,18 T ypcosooid
KHUCTIOTHI B cpenHeM coctaBut 23,01 pyo.
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PA3ZPABOTKA PELIENTYP KOHAUTEPCKUX U3JIEJUN ®YHKIIMOHAJIBLHOM
HANIPABJIEHHOCTH

E.A. Ilanuna
E.B. Tapabanosa, k. 6. H., doyenm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHUgepcumem

Konpurepckue uzaenusi 3aHUMAOT 0co0o€ TOJI0KEHUE B MUTAHWM HaceleHus Poccum.
OHM BXOJAT B palMOH MOJABJISIONIETO OOJBIIMHCTBA POCCUNHCKUX MOTpeOuTeNel, ABIsAACh OIHUM
U3 IJ1aBHBIX UCTOYHUKOB YHEPTUU U MHUIIEBHIX BelecTs [1].

Konmurepckue u3nenus, 0OBIYHO, HE TMO3UIMOHUPYIOTCS, KaK MPOIYKT, MOJE3HBIA UIs
3M0poBhsl. V3-3a BBICOKOTO COJAEp)KaHUS caxapa, HACBHIIICHHBIX JKHPOB, a WHOTIA COJIH,
KOH/IUTEPCKUE H3AETHs MPH CUCTEMAaTHUYECKOM IOTPEOJCHUHM HETraTUBHO BIMSIOT HAa 370POBbE
NOTPEOUTENS — 3aMEJUISIIOT 0OMEH BEIIECTB, MMPOBOIMPYIOT MOSIBIICHUE JIUIITHETO BECa U 0XKUPEHUS,
HEraTUBHO BIMSIOT Ha 370pOBbe KOXM M T.J. M, Kak clencTBHe, HMX CHCTEMAaTH4YecKoe
ynoTpeOaeHre MOXET CTaTb OJHOW M3 MPHUUUH CEpJIeYHOCOCYAMCTHIX 3aboseBaHuil u auadera. C
JPYroi CTOPOHBI, yHOTpeOIeHne KOHUTEPCKUX M3/1EIHi OKa3bIBaeT U MOJOKHUTEIbHOE BIUSHUE HA

OpraHW3M YeJIOBEKa — IMIOBBIMIACTCS HACTPOCHHE, YCWIMBACTCS BBIPAOOTKA CEPOTOHMHA B
opranusme [3].
OyYHKIMOHAIBHBIE TPOIYKTHl THTAHHS — 3TO CICNUAIbHBIC IHIIEBbIC TPOIAYKTEHI,

npeJHa3HaYeHHbIE Ul CUCTEMAaTHUYECKOro YIMOTpeOJeHHs] B COCTAaBE MMILIEBBIX PAIlMOHOB BCEMH
BO3PACTHBIMH TPYNIIaMH 3J0POBOTO HACENIEHHs, OO0JIQJalone HaydHO OOOCHOBAaHHBIMH U
HNOJATBEPXK/ICHHBIMU CBOMCTBAMHM, CHIJKAIOIIME PUCK pPAa3BUTHUA 3a00J€BaHUM, CBS3aHHBIX C
NUTAaHUEM, TIPEIOTBPAIIAONIE NeUIUT WK BOCIIOTHSIONINE UMEIOIINNCS B OpraHU3Me YellOBeKa
JNe(QUINUT MUTATENBHBIX BEIIECTB, COXPAHAIONIUE U yIydIIaoIIyue 30pOBbE 3a CUET HAIMYMS B MX
cocTaBe (PM3HOJIOTHUYECKH (PYHKIIMOHAIBHBIX MUIIEBBIX HHTPEIUEHTOB [4].

Ha nanHbIif MOMEHT HaOmoaeTcs 1eUIUT KOHIUTEPCKON (PYHKIIMOHAIBHON MPOIYKIIUU
Ha POCCHICKOM pBIHKE - KOHAWUTEPCKHE W3MeNus (PYHKIMOHAIBHOTO HA3HAYCHHS COCTABISIOT
npuMmepHo 3-5% oT oOmiero accoptuMmeHTa (BMecte ¢ auaberudeckoil mpoaykmwueii). [loatomy,
pa3paboTKa HOBBIX PEUENTYp KOHIUTEPCKUX H3ACIHNA (YHKIIMOHAIBHOTO HAa3HAUYCHUS SIBISICTCS
0COOCHHO aKTyanbHOM [1].
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Llens manHOi paboThI — pa3paboTaTh pelenTypsl (PYHKIIMOHAIBHBIX KOHJUTEPCKUX U3AETHH CO
cOanaHCUPOBAaHHBIM ~AMHHOKHUCIIOTHBIM, MHHEpalbHbIM, BHUTAMUHHBIM COCTaBOM, BBICOKOM
OMOJIOrN4eCKON IEHHOCTHIO, @ TAK)KE BHICOKMMH BKYCOBBIMH Kaue€CTBaMHU.

3agaun

1. Ha ocHoBaHuM HM3y4YeHMsI HAYYHOH JMTEPATypbl, 00OCHOBATH MHIPEIUEHTHl KOHAUTEPCKUX
u3zienuii QyHKIMOHATLHOM HAIIPaBJICHHOCTH;

Pa3zpaborars penentypbl KOHIUTEPCKHUX U3ASIHA (QYHKIIMOHAILHOW HAIIPABICHHOCTH,
HccnenoBaTh KaueCTBEHHBIE MMOKa3aTeau (PYHKIMOHAIBHBIX KOHAUTEPCKUX U3/1EIIH;
4. Pa3zpaboTaTh TEXHOJOTUYECKYIO CXEMY IPOU3BOJICTBA U3CIIUM.

wn

Marepuajibl 1 METOABI HCCIEAOBAHUMI
HccnenoBanust IpoBeAEHbI B J1a0OpaTopuu  OOLIECTBEHHOrO MNUTAaHUSA Kadeapsl
TEXHOJIOTMM M TOBAapOBeIeHHMs nuiieBo npoxaykuuu bTd. cxema uccienoBaHul NpUBEIECHA HA

pucyHke 1.

AHANKM2 NMTepaTypPHbIX OdaHHbIX

MocTaHoBHKa Ueneird W 2aaad.
OnpegeneHMe MmeTonoB MCC/eA0BaHMnA

= 1 -
MayueHme BAMAHMA CpaBHeHMe MNMULLIEBOIA HMayueHme NnokasarTeneii
MHIMpEeOouMeHToOs Ha LUeHHOCTIKM KauecTea 1
opraHonenTUYIecKMe M DYHHLUMOHaNbHOIro 1 Ses3onacHOCTM |,
DHZMKO —xX1mm. cBOMCTEa MacCoOBOTIO ofocHOBaHME CDOKOEB
KOHAWMTEPCKOro XpaHeHKMA

M3 0e0mMA

HMagennmnAa
| | |

PazpaboTka TEXHOMOINMKM Npom3BoaCcCTEa
HKOHOWTEPCHKOIO M3 0enmMA
DYHHUMOHaNbHOKWM HanpaeneHHoCTK

Puc.l. Cxema wuccnenoBaHuii mo pa3pabOTKE  pPELENnTypbl KOHIUTEPCKHUX HW3JEIHMA
(yHKIIMOHAJIbHOW HAIIPABJIEHHOCTH

W3yvanu BIHsiHE WHTPEIUCHTOB HA OPraHOJICNTHYCCKHE U (DU3HKO-XUMHYECKHE CBOMCTBA
TOTOBBIX KOHJUTEPCKUX U3JIeTUN, TPOBOJWIN aHAJIN3 MHINEBOM IIEHHOCTHM B CPaBHEHUU B
MPOJIYKTOM MacCOBOT'O IIPOU3BO/ICTBA.

OOBeKT uccieIoBaHUs — KOHIUTEPCKUE U3NIeTusl PyHKIIMOHAIBHOTO Ha3HaueHus. [Ipeamer
HCCIIEIOBaHMSI — pa3pabOTKa PelenTypbl KOHAUTEPCKUX U3/ Ha OCHOBE HYTA.

B ocHoBe pernenTyp MCNOIB30BaHBI CEMEHA TYPEIKOTO TOpoXa — HyTa, IOMOJHUTEIbHBIMU
KOMIIOHEHTaMH PELIETITYp SABJSUIMCH apaxyucoBasi macta, GUHUKU, CTEBHSL.

N3BecTHO, UTO TUIOJBI TYPEIKOTO TOPOXa COACPKAT BHICOKOKAYECTBEHHBIE OCJIKU U KHUPBI,
KJIETYATKY, OOJIBIIOE KOJIUYECTBO KANBIIMA, a TAK)KE TaKWe MUHEPAJbl KaK: MarHUM U KaJuil, KpoMe
TOTO, B €ro coctaB BXOoJAT BUTaMUHBI A U C. OHU UMEIOT HU3KYIO KAJIOPUHHOCTh M MPEBOCXOIAT
npyrue 0000BbIe KYNbTYphI MO KOJHYECTBY OCHOBHBIX HE3aMEHHMBIX KHCIOT — METHOHHMHA U
tpuntodpana. CoBpeMEHHbIC YYEHBIC BBIACHWIM, YTO HEAApOM JIOJU BCETr/a LIEHWIA 3TOT BHJ
0000BbBIX. 3epHO HyTa colepkuT 10 30% Oenka, KOTOPBIN M0 Ka4eCTBY MPUOIMKACTCS K SUYHOMY,
no 8% wmacna, 50-60% yrieBonoB, 2-5% MuUHEpalIbHBIX BEIIECTB, MHOTO BUTaMHHOB: A, Bl, B2,
B3, C, B6, PP [4].

ApaxucoBasi TTacTa B COCTaBE€ COJEPKHUT PACTUTEIBHBIN OCJIOK, MOTHOCTHIO JMIIIEHHOTO
xoJecTepuHa, a Takke Butamunsl PP, A, B1, B2, E. IIpucyrctByeT (honneBas Kuciora, KJIeT4aTka,
Makpo- W Mukpodinementol (Zn, Fe, P, Ca, Co, K), a Takke aHTHOKCHJIAHTHI — BEIIECTBA,
3aIIUIIAIOIINE KIETKA OpraHu3Ma OT HeOJaronpusTHOTO BO3ACHCTBUS CBOOOTHBIX PaIHKAIOB.

CreBus («MenoBasi TpaBa») — NPUPOIHBIA 3aMEHUTENb caxapa, U3 KOTOPOro MOJIyYaroT
BEIIIECTBO CTEBHO3H. B cocTaB TpaBbl BXOIUT d(UpPHBIC Macla, TyOuIbHBIE BEIIeCTBA, BATAMUHBI
rpynn E, B, D, C, P, Fe, Cu,K,P,Ca,Zn, amunokucnorel. B 100 rpammax creBun comepxurcs 18
KKai [3].
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Pe3syabTarsl Hccjie10BaHUM

Pazpabotanbl penentypbl HYyTOBOH macTbl U KOH(ET U3 HyTa. MoJenbHbIe pelenTyphl
npe/cTaBieHbl B Tadauie 1.

Ta6mmma 1 — Perientypbl KOHAUTEPCKUX M3ACIUNA (DYHKIIMOHAILHON HAIIPaBICHHOCTH

HammeHnoBanue KOMIOHEHTa Hopwma pacxona, r
PEUCHLYPS! [lacTa HyTOBas Kondgers
Hyr 40T 100 r
ApaxucoBas macta I1r 25T
DOUHUKH 24r -
Monoko &r 10r
Kakao 4r U1 000JI0UKH
CreBno3nng 0,01r 0,01r
Men 13r 10r
OyHITyK - 1 mr
I'opbkuit moxkomnaz , 70 % - I 000JI0UKH
Bexon: 100 r 100

B kadyecTBe OCHOBHOTO KOMIIOHEHTa pPELENTYpbl JUIsl MPOU3BOACTBA (PYHKIMOHAIBHBIX
KOHJIUTEPCKUX M3JENNH ObLI MPUHSAT TYpPEeUKHH TOPOX-HYT. B macTe KoiMM4ecTBO HyTa COCTaBIISET
40 %, a B koH(eTax - 68 %. Jlns penentypsl, TOIXOIAIICH Il BEreTapUaHICB, MOJIOKO MOXHO
3aMEHUTb COEBBIM WJIM OPEXOBBIM MOJIOKOM.

W3yuenne OpraHojeNTHYECKUX TIOKa3aTened pa3padarbiBaeéMbIX — (DYHKIIMOHAIBHBIX
IIPOAYKTOB IIOKa3aj0, YTO HYTOBAas IAacTa MMEET IPUATHBIA OPEXOBO-IOKOJIAAHBIA BKYC, LIBET
KOPHUYHEBBIN, KOHCUCTEHIIMS C HAIMYUEM MEJKUX KPYINUHOK (Taldu. 2).

Tabnuna 2 — OprasosienTUyecKue noka3aTesu HyTOBOM MacThl U KOHQET U3 HyTa

[Iponykr [Tacta nHyroBas Konders
[Tapamerp Kommentapun bael KommenTapuu banel
Buewnunii BU1 CBOMCTBEHHBIH 5 CBONCTBEHHBIN MPOIYKTY U 4
NPOAYKTY U peLenType peuenType, IOBEPXHOCTb
nIepoxoBatas
Koncucrenmms Msrkas, 5 OnmuopoaHas 4

MCJIKO-KpyIi€HYaTasA

3amax [IpusrHsrii, 5 [IpusiTHBIN, XapaKTEepHBIA 5
XapaKTepHBIN BBOJMMBIM KOMIIOHEHTAM
BBOJMMBIM
KOMIIOHEHTaM
IlBer Kopuunesbsiit, 5 CBeTII0-KOPUYHEBBIH, 5
COOTBETCTBYIOLIHIT COOTBETCTBYIOIIHH perenType,
peuenrype MPUBJIEKATEIbHBIN
Bkyc [IpusTHbIi, caankui, 5 [IpusATHBII, OpeXOBO-MOJIOUHBIH, 5
OpPEXOBO-IIOKOJIATHBIN CIIaIKHUH
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KoHdeTbl MMeIoT CBETI0-KOPUYHEBBIH 1IBET HaUMHKU. [10 BHEIIHEMY BUAY U KOHCUCTEHLIUU
KOH(eTaM CHIKEH Oayll, TaK Kak KOH(PETHl UMEIOT MATKYI0 KOHCHCTEHIMIO. JaHHBIA HET0CTaTOK
MOYKHO YCTPaHUTbh, YCOBEPLIEHCTBOBAHUEM PELETITYPHI.

DU3NKO-XUMUYECKUE M0KA3ATENN U3ydalll, IPUMEHSISI CTaHJapTHbIE METOAUKH [ 1].

Pesynbpratel ucciienoBaHuil IPEACTaBICHBI HA pPUCYHKAX 2 U 3

KOH@eTbl

0 10 20 30 40 50 60

CopepxaHue Bnaru, %

Puc. 2. Onpenenenne KonuyecTBa BIard B HyTOBOH MmacTe U KOH(eTax u3 HyTa

Conepxanne Biard B pa3padaTeiBacMON HYTOBOH macTe u KOH(pETax U3 HyTa HAXOJIUTCS B
npezesiax yCTaHOBJIEHHBIX HOpM M cocTaBisieT 30 u 42 % coorBercTBeHHO. KomuecTBo cyxux
BEII[ECTB YCTAHABIUBAIU PACUETHBIM MTyTEM.

80
70

60

W HyToBaA
nacra

50 -
40 -
30 -+ B KoHobeTbl
20 -

10 - H KoHTponb

0 -

% cyxoro BeluecTsa

Puc.3. Onpenenenue KoaMyecTBa Cyxoro BEIIeCTBa B HyTOBOH MacTe M KOH(PETaxX U3 HyTa

KonnuecTBo cyxux BelecTB B HYTOBOHM macte coctaBisuio 58 %, B koHperax 70 % u
COOTBETCTBYET PELETITYPHOMY COCTaBY pa3padaThiBa€MbIX KOHIUTEPCKUX H3ACITUH.

TexHomormueckasi cxeMa TPOHW3BOJCTBA HYTOBOM TACTBl COCTOMT W3  CIEAYIONIMX
TEXHOJIOTHYECKHX oreparuii (puc.4).
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-
Monoko Apaxucosan [ Men, ] [ HwyT I CTeBMO310, I DIAHMHI I Hakao ]
| nacrta | |

]
3amadmsaHn MeperuHan
eHa 6-84 oGpaboTka
[ Bapxa T= 20muH ] 'l
I
- HMasneueHune
HMzmenbueHme KOCTOUYKM
t T
;( -
— CmewmsaHmne |

- J
1

(o= )

Puc. 4. TexHonoruueckasi cxema MpoOU3BOJCTBA KOHIUTEPCKOTO U3enus (PYHKIIMOHATIBLHOM
HaIpaBJICHHOCTH — HYTOBasl macta

Hyt npensapurensHo 3aMaurBacM Ha 6-8 4acoB, oJIBepraeM TEIJIOBOH 00paboTke (Bapka)
B TeueHue 20 MuHyT. [lanee u3MenpuaeM HyT B TEPMOMHUKCE. B HYTOBYIO Maccy BBOJMM OCTaJIbHBIC
KOMITOHCHTBI pCUCHITYPbI, TOMOTCHHU3UPYCM.

[Tpu npou3BoCTBE KOH(MET HYT MOJATOTABIMBACM TAKXKE KaK JUIsl AcThl (pHC. S5)

-
MMONOKO Apaxmcosan MMeo, HyT CTeBmosng, Dy Ay K MopobKKia
nacrta | woKonan/«

aKa0

SamadmBaHme
Ha 6-8 4

[ BapKaT; 20n1H ]

MzmenbueHme
(Thermomix)

1
i <t
= | CraemwimmBaHmMe I
I

L

[ DopmoBsaHUe }

MK OBChBINKa KaKao

[ rnazupcuaanl*e LUIO KO a0,0mM

Puc. 5. Texnonoruyeckas cxema MpoOU3BOICTBA KOHIUTEPCKOTO U3/1eHs (HYHKIIMOHATIBHON
HaIpaBJIEHHOCTH — KOH(ETHI U3 HyTa

O1eHKy MUIIEBOH EHHOCTH HOBBIX ()YHKIIMOHAIBHBIX KOHAUTEPCKHUX W3JENNH MTPOBOININ
B CPAaBHEHMH C IPOAYKTaMU MacCcOBOT0O crpoca. Pe3ynpTaTsl IpeCTaBIEHbI HA PUCYHKAX 6,7

60
50,7
50
40 B PyHKLUMOHa
NIbHbIN
30 npoAayKT
H MaccoBblit
20
NPoOAYKT

benku, r HKupsbl, 1 Yrnesoasl, r MnwieBble BOIOKHA, T
Puc.6. Ouenka numieBoi HEHHOCTH HYTOBOW MACThI
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[TumeBas IEHHOCTH IIOKOJIAIHOM MacThl Ha ocHoBe HyTa Ha 100 r mpoaykra: 6enku — 11 T,
KUPBI — 9 T, yrieBobl- 37 T (B T.4. caxapoB — 19 1), numeBbie BOJIOKHA — 8 T.

60

u
[e)}

50

40

B PyHKLMOHA/bHbIN
NpoAyKT
E-MaccoBbli NPoAYKT

30

20

10

benku ,r HKupbl ,r Yrnesoabl ,r Muwesble BONOKHA,r
Puc.7. Onenka nuieBoii IEHHOCTH KOH(DET U3 HyTa

[TumeBas neHHOCTh KOHQET Ha ocHOBe HyTa Ha 100 r mpoaykTa: 6enku: 12 r, xupsr — 10
r, yraeBoabl — 30 1 (B T.4. caxapoB — 15 r), nuiieBble BOJOKHA — 6 T.

KanopuitHocts HyTOBOM mactel coctaBisger 273 kkan wind 1142 kJIx, KanopuiHOCTb
koH(per 258 kkxan nwim 1079 xJ[x.

OTMeueHO TPEeUMYIIECTBO MHUIIEBOM IIEHHOCTH pa3pabOoTaHHBIX (YHKIIMOHAIbHBIX
KOHJIUTEPCKUX U3ACIIUNA — OHU OTJIMYAIOTCS OT AaHAJIOTHYHBIX MPOJAYKTOB MAaCCOBOTO IMPOM3BOJICTBA
HU3KHUM COJIepXKaHHEM >KUpPa U YIJIEBOJOB, BHICOKUM COJEp>KaHUEM OelKa M MUILEBBIX BOJIOKOH U
HU3KOM SHEPreTUYECKOM IIEHHOCTHIO.
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PAZPABOTKA PEHEITYPBI MIOCJIN-BATOHYHUKOB JJIAA JETCKOI'O IINTAHUA

A.A. Py3anosa
O.B. Jlucuuenox, k. m. H. 0oyernm
Hosocubupcruii 2ocyoapcmeenusiii acpapsviil yHUgepcumem

B nacrosmiee BpeMs npoOiema MUTaHUS JETel MMeeT BakHOe 3HaueHue. [lonHoreHHas U
cOamaHCUpOBaHHAsl IMUIIA  CIIOCOOCTBYET COXPAaHEHHUIO 3/I0pOBbS  peOEHKa, TIOBBIIIAET
COMPOTHUBIIAEMOCTh K  Pa3NUYHBIM  3a0O0NiEBaHUSM, TIOMOTAaeT  JIETCKOMY  OpraHU3MY
NPUCIIOCA0IUBATHCS K M3MEHSIOIIMMCS YCIIOBUAM OKpYy»xaromieit cpest [1,2,3].

BxiroueHne B palMoOHBI JIeT€H MHUTATENbHBIX MIOCIH-OATOHYUKOB, KOTOpPHIE MOTYT
BBICTYIIaTh B POJIM 370pPOBOTO, COATaHCHPOBAHHOTO TEPEKyca MEXIY OCHOBHBIMH IPHUEMaMHU
MWLM, CYUTAEM aKTyaJbHBIM HallPaBICHUEM.
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Lenpto paboOTHl SBWIIOCH pa3paldoTaTh PELENnTypy MIOCIU-O0ATOHYMKOB Ui JI€TCKOTO
IUTAHUS.

JU1g noCTHKEHMS! IOCTABJICHHOM LIEJU pelIaIuCh CIEAYIONINE 3aauu:

1. HayyHo oO0oOcCHOBaTh HCHOJB30BAHHUE PACTHTEIbHBIX KOMIIOHEHTOB B IPOM3BOJICTBE
MIOCIIN-0aTOHYHKOB.

2. CMozenupoBaTh pelenTypy MIOCIN-0aTOHUYNKOB.

3. M3yunTh KaueCTBEHHbIE IIOKA3aTEIN FOTOBOTO MPOIYKTa.

HccnenoBanust 1o pa3paboTKe peLenTypbl MIOCIM-OaTOHYMKOB IPOBOAMINCH B
nabopaTopur OOIIECTBEHHOTO MHUTaHHUS Kadeapbl TEXHOJIOTMM W TOBAPOBEACHUS IHINEBOU
npoaykuuu buonoro-rexHomornueckoro gakynprera HI'AY.

OKCIIEpUMEHT COCTOSJI M3 HECKOJIbKMX B3aMMOCBSI3aHHBIX 3TanoB. Ha nepBoM srame
U3y4aJll BO3MOKHOCTbh HCIIOJIb30BAaHMSI PACTUTEIBHOIO ChIpbsS B IPOM3BOJACTBE OaToHuMKOB. Ha
BTOPOM 3Tare paboThl yCTaHABIUBAIN PALIMOHATIBHBIE COOTHOIICHHUSI KOMIIOHEHTOB U BBISBIISIIN MX
BIMSIHUE HAa KayeCTBEHHbIE I10Ka3aTeJd I'OTOBOTO NpoaykTa. OTpabaThIBalid TEXHOJOIMYECKHUE
PEKUMBI TIPOM3BOJICTBA MIOCIU-0AaTOHYMKOB. Jlajmee W3ydaiaw OpraHoJeNnTHYecKue U (U3UKO-
XMMHUYECKHE [T0Ka3aTeIN FOTOBOIO MPOIYKTa U PACCUUTHIBAIN MUILEBYIO LIEHHOCTb.

B kauecTBe OCHOBHOI'O CHIPbsI MCHOJIb30BAIM OBCSHBIE XJIOMbS, SIBISIFOIIMECS HUCTOUHUKOM
HOJHOLEHHBIX OEJIKOB, MUINEBBIX BOJOKOH, BUTAMHHOB M MMHEPAJbHBIX BeIeCTB. bmaromaps
BBICOKOMY  COJIEP)KaHUIO KJIETYAaTKW XJIONbS OKAa3bIBAIOT IIOJOKUTEIBHOE BIUSHUE Ha
(YHKLMOHUPOBAHUE HKENyJOYHO-KUIIEYHOIO TpakTa U O0ECleYuBalOT YYyBCTBO HACBIILICHHS
IPOAYKTOM IpPU €ro HU3KON KajopuiHOCTH. CeMeHa THIKBBI M KYHXYTa COJAEp:KAT 3HAUUTEIbHOE
KOJINYEeCTBO OeliKa, IMOJMHEHACBHIIEHHbIX MXHUPHBIX KHCIOT, BuTamuHoB E, PP, rpynnsl B u
MUHEPAJIBHBIX BEILECTB, TAKMX KaK KaJblUil, MarHUM, >KeJe30, HUHK U Ap. M3toM criocobcTByeT
YIYUIIEHUIO OPraHOJENTUYECKUX MOKa3aTeleld MIOCIN-0aTOHUUKOB, TPUJIAET UM MPUATHBIN BKYC U
apomar.

TexHonornyeckuii mpouecc Npou3BOACTBA MIOCIM-0ATOHUYMKOB COCTOUT M3 CIIEAYIOIIHUX
onepanuii. CHayasa MoAroTaBjIuBall OCHOBHOE U BCIIOMOI'aTEIbHOE ChIPbE, OTAENSS IOCTOPOHHUE
npuMecH U BKIIoueHHs. OBCSHBIE XJIONbs MPEABAPUTEIBHO IporpeBaiu. M3oM n ceMeHa ThIKBBI
M3MEJbYAIU U TIIATEJIBHO IEPEMEILINBAIIH.

Cupon-cBs3Ky rOTOBHIIM, YBapuBas (PpyKTO3y C BOJON B MPUCYTCTBUU JTUMOHHOM KUCIIOTBHI.
B cmech cyxux penenTypHbIX KOMIIOHEHTOB BBOJMJIM CHUPOI-CBSA3KY, pacKaThlBaJIM IIJIacT U
3anekanu npu Temmeparype 150°C B Tedenue 20 MHHYT, mocie 4ero (opMoBajiy Ha JIOMTUKU
PSIMOYTOJIBHON (POPMBI.

Bce wuccrnegyemble 00pa3ibl  XapaKTEpU3YIOTCS HPUEMIIEMBIMU  OpPraHOJIENTHYECKUMHU
nokasareisiMi. MIocian-0aTOHYMKN MMEIOT MpaBWIbHYIO, 0€3 M3JI0oMa, MPSMOYTrOJbHYI0 (hopmy,
OJIHOPOJHYIO KOHCHUCTEHIIMIO C PABHOMEDPHBIM PACIPEACIEHUEM YaCTULl CBIPEEBBIX KOMIIOHEHTOB,
SPKO BBIPa>KCHHBIN CIIAJKOBATHIM BKYC U apOMar.

ITpu nccrnenoBannm GU3MKO-XMMHUYECKHX MOKa3aTelel ONpeeniIn MacCOBYIO OO CYXHUX
BellecTB — 72% U KUCIOTHOCTb, KOTOpasi HAXOJAUTCS B Ipeenax S rpagycoB.

ConeprkaHue MUIIEBBIX BOJOKOH B pa3pabOTaHHBIX MIOCIU-OAaTOHYMKAX COCTaBWIO 6,74 T
Ha 100 rpamMMOB MNpojyKTa, YTO AA€T BO3MOXKHOCTh CUUTATh JAQHHBIA MPOJAYKT HCTOYHUKOM
NUILEBBIX BOJIOKOH, corylacHo TpeboBaHusiM Texuuueckoro Permamenta Tamoxennoro Coroza
022/2011 «IIumeBas npoayKIKs B 4aCTU MapKUPOBKU». DHEpreTuyeckas IeHHOCTh cocTaBuia 311
KKaJl.

[Ipn ymotpebiieHnn MIOCTU-0ATOHYMKOB CYTOYHAash MOTPEOHOCTh, B Oelkax, XKHUpax,
YIJI€BOJaX U MUILEBBIX BOJIOKHAX ynoBieTBopsercs Ha 11, 30, 10,5 u 35,3 % cooTBeTCTBEHHO.

Takum 00pa3zom, BEIOOp UMEHHO TaKUX CHIPHEBBIX KOMIIOHEHTOB B MPOU3BOJICTBE MIOCIIH-
0aTOHYMKOB MO3BOJISIET MOJYYUTh MPOIYKT, 00Ia1at0IUKA OOJIBIINM CIEKTPOM IT0JIE3HBIX CBOMCTB,
KOTOPBI MOXHO HCIIOJIb30BATh B KAYECTBE JIOTIOJHEHHS K PAIllMOHY MUTAHUS JIeTell KaK UICTOYHHKA
MUIIEBBIX BOJOKOH, BUTAMHUHOB U MUHEDPAJIbHBIX BEIIECTB.
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PA3PABOTKA PEIENTYPbI TEMATOT'EHA ITIPO®UJIAKTHYECKOM
HAITPABJIEHHOCTH

U.C. Cemenosa
E.B. Tapabanosa, k. 6. H., doyeHm
O.H. Copokonemos, K. . - X. H., 00yeHm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHU8epcumem

B HacTosimee BpeMsi OHUM M3 MEPCIICKTUBHBIX HAMPABICHUH MMUIIEBOW OTPACITH SIBJISICTCS
BHECEHHE B peuentypsl paznuyabix bAJloB. ['emaroreH »To camoe MOMysipHOE JEKapCTBO-
JaKoMcTBO. Yamie Bcero TIeMaTOreH pPEKOMEHIYeTCs JCeTSIM B KadecTBE JOIMOJHUTEIBHOTO
ucTouyHuKa kene3a. I[IpoOnema 370poBBS JeTeil ABIAETCS OAHOW M3 AKTYalbHBIX TEM
WCCJICIOBAHMSI. YUYUTBIBas TO, YTO TE€MATOTCH IIOJNB3yeTCs OOJBIINM CIPOCOM Y HACEIICHUS,
1[e1ecO000pa3HO paccMaTpuBaTh ATOT MPOAYKT B KauecTBE OOBEKTa AJisi OOOTalleHHs YPCOIOBOM
Kucioroi [1].

VYpconosas kucnora(ursolicacid) oTHocuTCs K Tpymdme TPUTEPIICHOBBIX CAOHUHOB,
M3BECTHBIX CBOEM BBICOKONW OMOJOTHYECKON aKTUBHOCTBIO. OTO HATypaJlbHOE BEIIECTBO,
MOJTy4aeMo€e U3 PacTUTENbHOro Matepuana. OHa COAEPKUTCS B KOXKYpPE 3€JCHBIX S0JI0K, KIIIOKBE,
BUHOTpaJie, pSAOWHE, YepHUKE, MaJWHE, IMUMOBHUKE W YEPHOIUIOJHON psOuHe W oOjamaer
Pa3TUYHBIME BUAaMHU OMOaKTUBHOCTH [2].

Heas: pa3paboTarh penenTypy reMaroreHa ¢ J00aBJIeHUEeM TUI00BO-SITOTHOTO IKCTPAKTA.

3agaun:

1. OO6oCcHOBaThH UCIOJIB30BAaHUE YPCOJIIOBOM KUCIOTHI JIsl POMU3BOJICTBA T€MATOT€HA.

2. CMopaenupoBath pelenTypy reMaToreHa ¢ J00aBIeHHUEM YPCOJIOBOI KUCIOTHI.

3. W3yuntps opraHosenTHueckue U (PU3MKO-XMMHUYECKHE II0Ka3aTed reMaToreHa

npoUIaKTUIECKON HATIPaBIEHHOCTH.
MatepuaJjbl 1 MEeTOAbI MCCJIEIOBAHUM

HccnenoBanus mpoBOAMINCH B J1abopaTopusx Kadeapsl TEXHOJIOTUH M TOBAPOBEICHHUS
MUIIEBON IPOYKIIHH.

Ha ocHoBaHuu aHanu3a Hay4HOUH JTUTEpaTyphl OBUIM CMOJEIUPOBAHBI PEIIENTYPHI OMBITHBIX
oOpasnoB remaroreHa. M1 00OCHOBaHBI BBOJIMMBIE KOHIICHTpanuu. M3 TmokazaTeneil KauecTBa
WCCIICIOBAI  OPraHOJNIEITUYECKHE U (PU3UKO-XMMHUYECKUE, PACCUMTHIBAIA THUIIEBYIO U
SHEPreTUYECKYIO IEHHOCTD.

I'emaroreH - mpoHIAKTUYECKOE CPENICTBO, KOTOPOE COACPKHUT Kele30 M CTUMYIUPYET
KpOBETBOpEeHUE. SIBISIETCS Tak)Ke MCTOYHUKOM Oelka, )KHPOB, YIJIEBOJOB U MHUHEPAJIOB, KOTOPHIC
COJIEpIKaTCs B MPOTOPIHIX, OJM3KUX COCTABY KPOBH YeJIOBeKa. | eMaToreH moBhIMaeT reMorioOuH
IyTEM BHECEHHSI B OPTraHHW3M JIONOJHUTEIHOTO UCTOYHHUKA *Keje3a. BHEIIHe MINTKU reMaroreHa
HAIIOMHMHAIOT HEOOJBIIINE MIOKOIAIKH, HO OTIMYAIOTCSI CBOEOOPA3HBIM BKYCOM.

B KkauecTtBe KOHTpOJISI BBICTYAJ T'€MATOr€H, W3TOTABIMBAEMBIM IO TPagUMOHHON
perentype, a B OMBITHbIE OOpaslbl BBOJWINA PA3UYHBIE KOHIEHTPAIMU YPCOJIOBOM KHCIOTHI B
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kommuectre: 0,04 r - 1 o6paszer, 0,072 r - 2 obpaser, 0,108 - 3 ob6pazer, 0,144r - 4 obpazer, 0,18
- 5 oOpazen. OnbBIT TPOBEICH B 3-X KPaTHOU MMOBTOPHOCTH.
Pe3yabTaThl Hcce10BAHUT

MonenbpHas pelentypa reMaroreHa ¢ ypcojoBod KHCIOTON BkmoudaeT (%): caxap-Iecok
39,94; monoko crymeHHoe ¢ caxapoMm 33,34; maroka kpaxmanbHas 22,50; anpOyMuH dYepHBIN
numieBoit 4,17; ypconosas kuciora 0,07 %.

JlerycraninoHHasi OIleHKa reMaToreHa ¢ ypCoJOBOM KHCIOTOM MoKa3aja, YTO P BBEICHUHN
0,04 1 0,072 T ypcosioBOi KUCIOTHI B 1 1 2 ONBITHBIE OOpa31ibl He HAOI0IaeTCs U3MEHEHHUS BKYCa,
apoMaTa W BHENIHETO BHJIa T€MaTOreHa B CPaBHEHUHM C KOHTPOJIEM, TOTJa KaK MPH BBEICHUU
ypcoJioBoii kucioTsl B konuyecTse 0,18rp, 3HaUUTEIbHO BIUSET Ha BKYC, apOMaT U BHEIIHUN BUJI.

Tabmuma 1 — JlerycranimoHHas orieHKa reMaToTreHa ¢ YPCOJI0BOM KHUCIOTON

INokazarens Kontpoms Obpaszern 1 Obpaszen 2 O6paszen 3 Oo6paszen 4 Oo6paszen 5

Bkyc u 3amax CBoiicTBeHHBIH CpoiictBenHbl | CBOICTBEHHBIH CBoliCTBEHHBIN Bripaxxennsiii | CunbHO
BBOJIIMBIM 1 BBOJIMBIM BBOJIMMBIM BBOJIIMBIM apoMar M BKYC | BBIpayKeHHBIH
KOMIIOHEHTaM KOMIIOHEHTaM | KOMIIOHEHTaM KOMIIOHEHTaM yYpCOI0BOH apomar U BKyC
oe3 oe3 Coa0prit apomatr | CnaOblif apoMaT | KHCIOTEI YpCOIOBOM
TIOCTOPOHHETO MIOCTOPOHHETO | U BKYC 1 BKYC KHCIIOTBI
BKyca U 3amaxa BKyca U YpPCOJIOBOM ypcoJioBOH

3amaxa KHCIIOTBI KHCIIOTHI

LBer Temuo- Temno- Temuo- Temno- Temuo- Temuo-
KOPUYHEBBIN KOPHYHEBBIN KOPUYHEBBIN KOPUYHEBBIN KOPUYHEBBI KOPUYHEBBIN

CrtpykTypa Menxokpuctamn | Menkokpucta | Menkokpucrtamn | Menkokpuctamn | Menkokpucta | Menkokpucra
n4ecKast JUINYECKast n4ecKast H4ecKast JUINYEeCKast JUIMYEeCKast

Koncucrenuus | IlonyrBepaast [TonyrBepaas IlonyTtBepnas ITonyrBepaas IlonyrBepaas IlonyrBepaas

[loBepxHOCTB I'mankas I'mankas I'mapgxas I'mankas I'mankas I'mankas

OOpa3ipl reMaToreHa 1Mo OpraHOJIENTHYECKUM I10Ka3aTeNlsIM MPEACTaBIIeT COOO0H IIUTKY
TEMHO KOPHUYHEBOI'O I[BETA, C MEIKOKPUCTAJUIMYECKON CTPYKTYPOH, MOIYTBEPAON KOHCUCTEHLIUEN
Y CBOMCTBEHHBIM apOMATOM.

CopepxaHue BiarM ONPEAEISUIM  CTAHJAPTHBIM  METOJOM,
cymmibHOM 1kady (puc.l).

BBICYIIIMBAA 06pa3m>1 B

O6paszew, 5
O6bpaseu 4
O6paszel 3
Obpasel, 2
O6pasey, 1

KoHTponb

5,6 5,7 5,8 5,9 6 6,1 6,2 6,3 6,4

Puc .1. Onpenenenue conepxanusi Biaru (%) remaToreHa ¢ ypcoJoBOM KUCIOTOM

OTMmedyeHa TIpsiMa 3aBHCHMOCTh COJIEPXKAHHUS BIATM  OT BBOJMMON KOHIICHTpPAITHH
ypcosoBoil kucnotel. Tak, B o6pasue 1 ¢ BBenenuem 0,09 r ypcooBOi KHCIOTHI COAEpKaHUEM
Biaru — 6 %, a B obpasne 5 ¢ 0,45 r ypconoBor kuciotel 6,3 %. [1o ctanmapty maccoBast 10Jist
BJard TreMaToreHa He JAoJDkHa mpeBblaTh 8%. CooTBeTcTBeHHO, Mpu OIpeneneHud CyXux
BEIIECTB OTMEuYeHa oOpaTHasl CBs3b MeXay (akTopamMH KOHIIEHTpAlMM BHOCHUMON J100aBKH H
COJIepKaHNEM CYXHX BELIeCTB B 00pa3liax reMaTroreHa.

TexHonmornyeckas cxema MPUTOTOBJIEHHUS T'e€MaTOre€Ha C YPCOJOBOM KHCIOTOW: CaxapHBII
CHpOIl U CTYIIEHHOE MOJIOKAa HarpeBaloT, MEPEMELIMBAIOT, JOBOJAT 0 KHUIIEHUS M KHIATAT B
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teueHue 15—20 muH, mocie uero n00aBIAIOT MATOKY, MacCy IpOLEKHBAIOT, IOJBEPraioT
yIIapuBaHHUIO B TOM K€ KOTJIEe, B KOTOPOM MPOUCXOINIIN KUTITYEHHE U CMEIIMBaHNE HHIPEIUCHTOB.
[Tpouecc mpoaoykarOT MpU MEPEMEIIMBAHUM A0 IMOJIYYEHHMs] I'yCTOM Macchl. 3a 5 MHUHYT 10
OKOHYAHUS yIIapUBaHUS BBOISAT YPCOJOBYIO KHCIOTY. B KOHIle mpoiiecca KUIEHHs TeMIIepaTrypy
Maccel moAgHuMaroT a0 122— 125 °C. 3areM NOJyYEHHYIO MacCy BBITPYXKAlOT B CMECHUTEIb,
OXJIAXAAIT A0 TemriepaTypbl 65—70 °C u m00aBiIsIOT MPU MEPEMEIIUBAaHUU YEPHBIN HUIIICBOM
anbOymuH, a 3areM nepememuBaroT enie 10—15 muH. ['0TOBYI0 Maccy BBITpYXarOT U IOJBEPTatoT
dbopMoOBKe, Hape3Ke, YIaKOBKe.

[IumeByto LEHHOCTh TE€MAaTOreHa € YPCOJOBOW KHCJIOTOM YCTaHAaBIMBAIU PACUETHBIM
nyreM. OTMedYeHa AMHAMUKA CHIDKEHHS KAJIOPUMHOCTH OIBITHBIX OOpa3loB B CpPaBHEHUU C
KOHTpoJsieM B cpesHeM Ha 0,55 kkan Ha 0,09 r ypcosioBOM KMCIIOTHI.
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NEPCIIEKTUBBI UCITIOJIb3OBAHUSA I'YMATOB JJIs1 ITPOU3BOACTBA
IOKOJIAAHBIX ITACT

U.C. Cemenosa
E.B. Tapabanosa, k. 6. H., doyenm
H.I'. Bopooicetixuna, x. c. — X. H, QoyeHm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHugepcumem

[Ipobnema coxpaHeHHUs! 3A0POBBS JIIOJACH SBISAETCA CaMOM aKTyallbHOMW Ha CETOIHSIIHUN
JIeHb, TO3TOMY TMHINEBbIE TEXHOJOTHMH BCe OOJbBIIE CTPEMSTCS 00O0raTUTh MPOAYKTHI MUTAHUS
HEOOXOAUMBIMH BUTAMHUHAMM, aMUHOKHCJIOTAMU W TIUIIEBBIMH BOJOKHAMHU. YUHTHIBas TO, YTO
IIOKOJa/IHasl 1MacTa MOJIb3YeTCsl OOMBIINM CIPOCOM Y HACENEHHUS, 11eTIECO00pa3HO paccMaTpuBaTh
ATOT IPOAYKT B KauecTBE 0OBEKTA JJIsl 00OralleHNus r'yMaTaMu.

['yMaTBl — 3TO IPUPOIHBIEC BEIIECTBA, KOTOPHIE XapaKTEPU3YIOTCS BBICOKON OMOIOTHYEeCKON
akTUBHOCTBIO. ConepKarT TYMHUHOBBIE U (PYJIbBO-KHUCIOTHI, MHUHEpAJIbHBIE M OPTraHUYECKUE
BEIIECTBa, a TakXKe AaMHHOKHCIOTHL. Takxke, TyMaTel o00JanaroT JIETOKCULIMPYIOLTUMU,
POTUBOBOCTIATIUTENIbHBIMA, UMMYHOCTUMYJIUPYIOLUIMMH CBOKWCTBaMU [2].

[IlokonaaHble NacThl - KOHAUTEPCKUE U3JEIHS, U3TOTOBICHHBIE U3 CaXapHOM MyApbI, KAKao
MOPOILIKa, PACTUTEIBHOTO 5KHpa, MOJIOKAa CyXOTro, TEPTOro IPOOJIEHHOTO opexa ¢ J0OaBICHUEM HIIN
0e3 no0aBneHUsT BUTAMHHHO-MUHEPATbHBIX CMECEH, MPeICTaBIsIOT cO00H TOMOT€HU3UPOBAHHYIO
Maccy, mpeIHa3HaueHHYIO IS HETOCPEACTBEHHOr0 yroTpeoienus B mumry [1].

Heab: pazpaboTath perenTypy MIOKOJIATHOM MACTHI C J00ABICHUEM TYMaTOB.

3apaum:

1. OGocHOBaTh HCIIOJIB30BAHKUE TYMATOB JIJIsl POW3BOICTBA MIOKOJIAIHBIX MACT.

2. Pa3zpaboTath penenTtypy IMOKOJIaIHON MacThl ¢ J0OaBIEHUEM T'yMara.

3. M3yuuthb opraHonenTuyeckrue U GU3NKO-XMMHUECKHE TTOKA3aTENH MOJTYUeHHBIX U3IEIUN.

4. OnpenenuTp NUIIEBYIO IEHHOCTh MOKOJIAHON NMacThl C TyMaTaMu.
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MarepuaJjbl 1 METOABI HCCJIEIOBAHUM
HccnenoBanus npoBOIWIN B 1a00OpaToOpuu OOLIECTBEHHOIO MUTaHUsI Kadepbl TEXHOIOTUU
Y TOBapOBEICHUsI MUILEBOU Npoaykuuu bTO.
IIpu pa3paboTke peuentypsl MOKOIAJHONW NAacThl ¢ F'yMaTaMU OCHOBHBIMH KOMIIOHEHTaMH
peLenTyphl SBISUINCH KIACCUYECKUN IIOKOJAaA, CIUBKU >KUpHOCTBIO 10 %. B paspabareiBaeMyro
peLenTypy IIOKOJIaHOM acThl B KauyecTBe ()yHKIIMOHAIBLHON 100aBKM BBOAMIIM rymMaThl (Tadi. 1).

Ta6mmma 1 — PerienTypa mokosaHo# macThl ¢ 100aBJICHUEM T'YMaTOB

CoIpbe Kontposnb Oo6pazerr 1 | Obpazer 2 Oo6pazen 3
IIokoiam KI1aCCHYECKUM, T 90,0 88,0 87,5 87,0
CnuBku (kupHOCTH10%) , M 10,0 10,0 10,0 10,0
['ymar, M - 2,0 2,5 3,0

I'ymar BBoaunu B konuyectse 2, 2,5 u 3 %.
B kadecTBe KOHTPOJISI U3TOTABIMBAIN 0Opa3el] macTbl 0e3 J00aBICHHS I'YMaTOB.

Pe3yabTaThl Hccae10BaHMIA
[llokomamuas macra ¢ rymMaTaMHd II0 OPraHOJENTHYCCKHM IOKA3aTeNsiM  MPEACTABIISICT
CO0OW OJHOPOJIHYIO MAacCCy, KOPUYHEBOTO WJIM TEMHO-KOPUYHEBOTO IIBETA, B 3aBUCUMOCTH OT
KOJIMYEeCTBA BBOAUMOTO T'ymara (Tadi. 2).

Tabmuna 2 — OpraHoyienTHYeCcKUe MOKa3aTeln MIOKOJIATHOM MACTHI C T00aBICHUEM

TyMaToB
HaumenoBanune
KouTpomns Oo6paser 1 Oo6paser 2 Oo6pazern 3
oKazareis p paset paset pasett
Baemrnwnii Bug Onnopoanast macca. [notHol, maxxyel koHcucteHuud. Jlomyckaercst
HE3HAYUTEIIbHOE BBIJICJICHUE MACJIa HA IOBEPXHOCTH B MPOLECCE XPAHEHHUS
Iiset Kopuunessiii Kopuunessiii, | TemHo-kOpruuHEBbIH, | TeMHO-KOPUYHEBBIA,
OJHOPOJTHBIN OJHOPOJTHBIN OJTHOPOJTHBIN OJTHOPOJIHBIN
Bkyc u 3anax . . CBOICTBEHHBIH
. . | CBOIICTBEHHBII
CBONCTBEHHBIN . . BBOJINMBIM
BBOJIMMBIM CBONICTBEHHBINA
BBOJUMBIM KOMITOHEHTAaM,
KOMIIOHEHTAaM, BBOJUMBIM
KOMITIOHEHTAaM, HaJIM4ue
0e3 KOMIIOHEHTAM,
6e3 XapaKkTepHOTO
IIOCTOPOHHETO HaJTU4ne ci1aboro
MTOCTOPOHHETO MPUBKYyCa I'yMaToB.
BKyCa 1 MPUBKYCA F'yMaTOB.
BKYyCa U 3araxa. OTMmeueHa jJerkas
3amaxa.
rOpeyb.

Tax, npu BBeneHHH 2 % TyMaToB LIBET IACThl HE U3MEHSETCS B CPAaBHEHUU C KOHTPOJIEM,
TOrJa KaK IPpH YBEJIMYEHUH KOHIIEHTpAllUK T'yMaToB B peuentype 10 3 % oTMeyaeTcsi HOTEMHEHUE
1BeTa nacTel. Taxke yBeanueHHe KOHIEHTpauu (yJlIbBOryMaToB BIUSET HA U3MEHEHHE 3araxa u
BKYCa MAacThI - IPOSBIISETCS XapaKTEpPHbIE BKYCOBBIE OLTYIIEHUS.

ITo ¢u3HKO-XMMHUYECKUM MOKa3aTessiM IIOKOJaJHble MacThl JOJDKHBI COOTBETCTBOBAThH
cienylomuM TpeboBaHusIM: MaccoBasi 10 )KMpa COOTBETCTBUU C PACUETHBIM COJEP>KAaHUEM I10
penentype, nonycruMmoe otkionenue 3,0%. Maccoas nois ackopOuHOBOM kKucioTsl 60 mr/B 100r,
MaccoBas nois ButamuHa By, 0,8 mr/100r npoaykra.

B paspabarbiBaeMOM H3A€TUU ONpEAENSIN COACpKAHUE BJIarM CTAHJAPTHBIM METOJIOM,
BBICYILIMBasi 00pa3iibl B annapate Ynxosoil (puc. 1).
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20
15 A
10 A

CoaeprkaHue

Hopma KoHmpornb Obpasey 1 Ob6pasey 2 Obpazey3
Puc. 1. Onpenenenue conep:kaHus BIard B MOKOJaJHON MMacTe ¢ TyMaTaMu

YcranoBneHo, uTo oOpaszer; 1 ¢ BBeACHHEM B PEIENTYpy Tr'ymMaroB B KojudecTBe 2 %
MMeeT BJIAXHOCTh B 2 pasa BhIIIE B CPABHEHUU C KOHTPOJIEM U C HOPMOU. Y 00pa3iioB 2 U 3 3TOT
[IOKa3aTelb BBILIE HOPMBI B CpeaHEM B 4 pas3a, 4YTO, MO-BUIUMOMY, CBSI3aHO C JKHMJKOMU
KOHCHUCTEHIIME BHOCUMBIX T'YMaTOB.

PacueTHbIM MyTEM ycTaHABIMBAIN COJIEP)KAHUE CYXUX BELIECTB (pUC. 2).

Obpasey 3
Obpasey, 2
O6bpasey 1 )
KoHTponb
Hopma . . . . . .
0 20 COp,ep)KHMgochMX BeUJ,eCTesc,) % 80 100

Puc. 2. Onpenenenue coepkaHusi Cyxux BELIECTB B IIOKOJIAJHON [TACTE ¢ T'yMaTaMu

PacueTHbIM TIyTEM YCTaHOBJIEHO, YTO COJEpKaHHE CYXHUX BelecTB B oOpasie 1 ¢
nob6asnenue 2 % rymaroB HWXe Ha 7,3 % B CpaBHEHUHU C KOHTpOJIEM, a B oOpasuax 2 u 3 cyxux
BEIIECTB HUXKE HOPMBI Ha 15 % .

[TumeByto 1IEHHOCTh MIOKOJAJHON MAacThl ¢ TyMaTaMU YCTaHABIMBAIM PACYETHBIM MyTEM
(Tabm. 3).

Tabnuna 3 — [MumeBast IEHHOCTH MIOKOJIaHON MACTHI C TyMaTaMu

Neopama | Benokr | Kupar | VISR | Oteprenticckat iemocr.
KonTpons 6,47 35,5 48,6 539,7/2258,1048
O6paszen 1 6,08 34,8 48,0 529,5/2215,428
Ob6pasen 2 5,92 344 47,8 524,5/2194,508
O6pasen 3 5,89 34,0 47,6 520,0/2175,68

[losnydyeHHbIE pe3yabTaThl CBUAECTEIBCTBYIOT O CHIJKEHUM KAJIOPUMHOCTH OIBITHBIX
00pa310B MIOKOJAJHOM MHacTel B CpaBHEHUM C KOHTposieM B cpeaHem Ha 3,5 % , mpu 3ToM
MHUKPOHYTPUEHTHBIH COCTaB MacThl OOOramaercs BHOCUMBIMH C T'yMaTaMHd MUHEpPAIbHBIMH M
OHMOJIOTHYECKH aKTUBHBIMHA BEIIECTBaAMMU.
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COBEPHIEHCTBOBAHME TEXHOJIOI'MU ITPOU3BOJCTBA YUIICOB U3
TOIIMHAMBYPA

E.A. Tepenmovesa
E.B. Tapabanosa, k. 6. H., doyeHm
C.JI. I'anmap, k. m. H., Ooyernm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHU8epcumem

B MOCJICAHUC TOAbl INCPCIICKTUBHBLIM HAIPAaBJICHUCM B HHIH@BOﬁ HHAYCTPHUU ABJIACTCA
pa3paboTka (YHKIIMOHAIBHBIX IMPOIYKTOB, YIYUIIAIOMMX CTPYKTYPY MHTaHUS, CIYXKAIIUX s
noaaAcCpKaHus 340POBbA W CHMIKCHHUA pPHUCKaA PA3BUTHA, PACHPOCTPAHCHHLIX Ha CCrOoJHA CpCau
HaceneHuss Poccuu 3a00seBaHUi: aTepoCKiIepo3a, OKUPEHUs, CaXapHOro Jauadera, OCTeornopo3a)
[1].

[leHHOCTh TOMMHAMOypa Kak OBOIIHOM KYJIBTYphl ONPEACISACTCS €ro OMOXUMHUYECKUM
COCTaBOM. BakHO€ JOCTOMHCTBO TOMMHAMOypa — BBICOKOE cojepxanue HHymuHa (10 70%),
o0JIajaroIiero MpOTHBOAMA0CTUYECKMMH CBOMCTBaMU. B TonmmHamMOype MpakTHYECKH HET
Kpaxmalia, 9To HeJb3s CKa3ath 0 kaprodene.(9,6 u 15-20 Mr COOTBETCTBEHHO).

COanaHcUpOBAaHHOCTh MO MHUKPO- UM MAaKpOAJIEMEHTHOMY COCTaBY SIBJISIETCS YHHKAIbHON
0COOEHHOCTBIO KITyOHEeH TomuHamOypa. OHU cojaeprkaT OOJBIIOE KOJIMYECTBO JKeje3a, KPEeMHHUS,
[MHKA, MarHus, Kamusi, maprasna, ¢ocdopa, kampius. B tomuHamOype cOamancupoBaHo 18
aMUHOKHUCIJIOT, B TOM 4YHCI€ BCe § HE3aMEHHMbIX. Takke TonuHamOyp OoraT KiIeT4aTKoOW u
NEKTUHAMH, KOTOpPbIE YJIyUlIaloT MEPUCTAIBTUKY KUIIEYHUKA U HOPMAIN3YIOT 0OMeH BerecTB. 1o
3TOW NpPHUYMHE €ro cieAyeT BKIYaThb BO Bce OUETHl. braromaps 6oraromy OHMOXMMHUYECKOMY
COCTaBY TOMUHAMOYD SBJISETCS IEHHBIM MPOIYKTOM NUTaHUS [2].

Heano padoTbl SBISTIOCH:  pa3paboTaTh TEXHOJIOTHIO TPOW3BOJCTBA YHUIICOB U3
TonuHamOypa.

Jist JOCTIKEHHUST TIOCTaBIICHHOH IeTT He0OXOAMMO OBIJIO PEIIUTH CIICAYIONINE 3a/1a4H:

1. Ha ocHoBaHMM aHanmu3a Hay4YHO-TEXHMYECKOW JIUTEpaTypbl OOOCHOBATH HCIIOJIb30BaHUE
TOHI/IHaM6ypa JJIs1 IIPONU3BOACTBA YUIICOB,

2. CMozienupoBaTh perenTypy YUICcoB U3 TONMMHAMOYpa;

3. MccnenoBarh Ka4eCTBEHHBIE TIOKA3aTENN TOTOBOTO MPOIYKTA.

MatepuaJjbl 1 METOAbI MCCJIEIOBAHU

Hayunble wuccrnenoBanusi mnpoBeldeHbl B JabopaTopusx Kadeapsl TEXHOJOTHMH U
TOBapOBEACHUS NUIIEBON NpoayKuuu. CxeMa onbITa IMPeACTABICHA Ha pUCYHKE 1.
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nMrepartypbl

L
MocTaHOBKAa e 1M 3ajaud.
OnpepeneHme MeTOO0B
MccnenoeaHwsA

L

PazpabortTka MoaenbHOM peuenitypbl YMANCcoB
M3 TonrHambypa

I}

|‘ M3yquMe nokKazaresiel Kadecrea “ ‘l

|‘ AHanNnMz HAYYHO—TexXHMYeCKOoOn ‘

bezonacHoOCTA

L

PazpaboTka TeXHOMONMM rnpounM3Boacrtiea
UMMCOB M3 ToNMHambypa

Puc.1. Cxema ombITa 1O COBEPIICHCTBOBAHUIO TEXHOJIOTHUHM IPOU3BOJICTBA YHIICOB W3
TonuHaMOypa

W3roraBnuBairch KOHTPOJIBHBIA 00pa3en ux KapTodens U ONbITHBIE 00pa3Ibl YUIICOB W3
OUYHUIICHHOTO TOMMHAMOypa ¥ U3 HEOUYHILEHHOTO TOMMHAMOypa Mo TPaIUuIIMOHHOHN perentype. J[is
CpaBHEHMsI 00pa3lloB IPOBOAMIM OPraHOJENTUYECKYIO OLEHKY, ONPENENsId MacCOBYIO JOJIO
BJIard, MacCoOBYIO JIOJIIO CyXHMX BellecTB, BuTamuHa C 10 ¥ mocie TepMuyeckoir oopadotku. s
CPaBHEHMsI OpraHOJENTUYECKUX I[IOKazarene OOBEKTOB HCCIEIOBAaHUS MbI CChUIANIMCH Ha
HOopMaTuBHO-TexHoJoruueckue nokymeHTsl ['OCT 28432-90 Kaprodens cymiensiii. Texnuueckue
yenoBus u TY 9164-373-37676459-2015 Yuncel oBOIIHBIE U PPYKTOBBIE.

OneITEl TIPOBEJCHBI B TpPeXKpaTHOM MoBTOpHOCTU. [lonydeHHble aaHHbIE 00pabOTaHbBI
METOJIaMU BapHAIMOHHOW CTATHCTHUKH.

Pe3yabTaTsl HcciieqoBaHU

W3y4niy BBIXOJ TOTOBOM MPOIYKIIMHM YHIICOB U3 TOMMHAMOypa OYMICHHOTO M YUIICOB U3

TOMMHAMOypa HEOUHIIIEHHOTO MOCJe TEII0BOM 00paboTkH (pHcC. 2).

120
100 1 B Yuncel 3
80 - TONWHambypa
OYMLLEHHOTO
60 -
B Yuncel n3
40 +
TonnHambypa
20 - HEOUULLEHHOTO
0 .
[o Tennoso 06paboTkn Mocne TensoBo 06paboTKm

Puc. 2. I3MeHeHne Macchl YUUIICOB U3 TONMHAMOYpa MpH TEII0BOM 00paboTke

YCcTaHOBIIEHO, YTO TOCHIE TEIJIOBOM OOpaOOTKM BBIXOJ YMIICOB HEOUHMIIEHHBIX Ha 9,1 %
BBIIIIE, YeM Y YHUIICOB M3 TOITMHAMOYpa OYHIIEHHBIX OT KOXKYPHI.

OprasosienTHyecKkasi OLlEHKa BCeX TpeX 00paslloB IMOKa3aja HaWBBICIIYI0 CyMMY OajlloOB y
00pa3moB U3 TOMUHAMOYpa OYMIICHHOTO W TONMMHAMOypa HeouulleHHoro. [Ipu cymike B 1yXOoBOM
mkady obpasisl U3 TonrHAMOypa MPHOOPENN CBETIO-KOPUUHEBBIN 1IBET, a 0Opazel u3 Kaprodens
— 30JIOTUCTHIH, HO C TIOATOPEBIINMHU KPasMHU.
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W3 (¢u3nKo-XxMMHUYECKUX TIOKa3aTeNeld OMpeeNuId MacCOBYIO JONI0O BJard M CyXHX
BemecTs (puc. 3).

25

20 A

15 -

10 -

s- H =
0 - T T

Yuncbl us KapTod)enﬂ Yuncel us TOI'IMHaM6ypa ouunweHHoro Yuncel n3 TOHMHaM6ypa Heo4yuueHHoro

Puc. 3. /lunamuika u3MeHEHUH coliep KaHusl BJIarW B YMIICAaX U3 TOMMHAMOypa

OTMe4eHo, YTO YMIICHl U3 TONUHAMOYpa TepsOT OOJIbIIE BJIATU IPHU CYILIKE, YEM YMIICHI U3
kaprodens B 2,1 pasza. Ilpu cpaBHEHMH YHIICOB U3 TOMMHAMOYpa OYMIICHHBIX M HEOUYHIICHHBIX, B
HOCJIEeIHUX CoJiepKaHue Biaru Mensiue Ha 10,9 %.

[Ipu ompeneneHUN MaccOBOM JOJNM CYXHX BEHIECTB OTMEUEHO, YTO MAaKCHMaJIbHOE
KOJINYECTBO COJEPKUTCS B YMIICAX W3 ToNMHAMOypa HEOUMIIEHHOro 4YMIIcaX W3 TonuHamOypa
HEOUYUHICHHOTO 95,7 %, uTo Ha 5 % BBIIIE, YEM B YUIICAX U3 TONUHAMOYpa OYUIIICHHOTO.

N3yuas usmeHeHue copepkanus BuTaMmuHa C Mpu MPOM3BOACTBE YUIICOB U3 TOMMHAMOypa
OBUIO YCTaHOBJIEHO, YTO YWIICHI W3 HEOUYHUINEHHOTO TommHamOypa coxpanstoT Ha 12 % Oonbiie
ButamuHa C Onaronaps 3aliuTHON Koxkype (puc. 4).

0,07

0,06

0,05 - B Yuncol us

0.04 - ToNMHambypa

’ OYMLLEHHOTO

0,03 A

0,02 - B Yuncol u3
TonMHambypa

0,01 - HEeouMLLEeHHOro

O i T

[o TennoBoi 06paboTkn Mocne TennoBon 06paboTku

Puc. 4. I3amenenune conepsxkanusi Butamuta C mpu mpou3BOJCTBE YUIICOB M3 TOMUHAMOypa

[Ipu wccrenoBaHUM DSHEPreTHYECKOW W THINEBOW IEHHOCTH YHUIICOB M3 TONMMHAMOypa
C/enamy BBIBOJ, YTO DHHEPreTHYecKas I[EHHOCTh YHWIICOB U3 HEOYMIIEHHOro ToNHHamOypa
cHmkaercs Ha 2,2 % (7 Kkai), 4TO CBA3aHO C BXOJSAIIUMH B COCTaB KOKYphl MUILEBBIX BOJIOKOH,
KJIETYATKH.

Cnucok Jaureparypsbl

1. bapamxkuna E.B. Onenka skoHOMHYEcKOro 3¢¢eKxra OT MPOU3BOJACTBA U peau3aluu
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2. Hazapenko M.H. UHreHcudukanus ->KCTparupoBaHUs UWHYIMHAa U3 KIyOHEH
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M.A. Koxyxoa, B.T. Xpuctiok, M.A. babenoksa. - Hayunsie Tpyast KyoI'AY, Ne 94 (10), 2013. -
Pexxum nocryma: ej.kubagro.ru/2013/10/pdf/18.pdf.

NEPCHEKTUBBI UCITOJb30BAHUS ®PEMXOA B KAUYECTBE AATOJJHOI'O
HAITOJIHUTEJIA TBOPOKHbBIX ITPOAYKTOB

E.E. I[oinywnuxosa
E.A. Kowenesa, k. m. n., doyenm
A.B. Boposckas, k. m. H., O0yeHm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

KucnomonouyHbie TpOIyKThl UTPAIOT BAXKHYIO POJIb B pallMOHE MUTaHus yenoBeka. OGmanast
PSAOM TIOJNIE3HBIX JIeueOHO-MPO(UIAKTHYECKHX CBOMCTB, a Takxke Ojarogaps CoJep>KaHUIO
MOJIOYHOTO OeJka, OHU SBISIOTCS IIEHHBIMH MPOIYKTaMu MUTaHus. HO B HJIKUX KHUCIOMOJIOYHBIX
MNPOAYKTaxX HU3Kas A0Js coiepxaHus Oenka. B sTom oTHomeHuu Oojee LEHHBIM HPOAYKTOM
ABJIIETCS TBOpOTr. TBOPOr — 3TO HPOAYKT, OOJAJAOUIUIl BHICOKOW NUIIEBOM M OMOJIOTMYECKON
[IEHHOCThIO, Onarofapsi BBICOKOMY cojepxaHuio Oenka. OH HMeeT B CBOEM COCTaBe TIPYIIIIbI
BUTAaMUHOB, MUKPO- U MaKpO3JIEMEHThl U JpYrue KOMIIOHEHThl. B Hacrosiuee Bpemsi Oosiblueit
MONYJISIPHOCTBIO TMOJIB3YETCSI HEKUPHBIM TBOpor. Ho OH MMeeT HEKOTOpble HEAOCTATKHU: MPU €ro
IIPOU3BOJICTBE TEPSAETCS YacTh >KUPOPACTBOPUMBIX U BOJAOPACTBOPUMBIX BUTAMUHOB, TaK KaK OHU
NEepPEXOAT B CHIBOPOTKY. Takke mociie yAajIeHUsl HEHYKHOT'O JKHpa, TBOPOI MEHSIET CBOM BKYC Ha
Oosee Kuchplii. YTOOBI yCTpAaHUTh ST HEAOCTATKHM M BOCIHOJHUTH COJEpPKAHUE BUTAMHUHOB
UCIIOJNIB3YIOT pa3InyHble J00aBKU U GPYKTOBBIC HAMOMHUTENH. [1,2]

Jlis Oonee NPUATHOTO BKyca M KOHCUCTEHLIMM TBOPOI pacTUpPAlOT Ha BajbllaX WIK
KOJUIOWJHBIX MEJIbHUIIAX, MOJIy4ass IPH 3TOM OJHOPOJHYIO TBOPOXXKHYHO MaccCy, U3 KOTOpOW B
JaTbHEHIIEM MPOU3BOAAT pa3IMYHbIE TBOPOKHBIC MPOIYKTHL. BBeneHue (pyKTOBBIX, STOIHBIX,
OBOIIHBIX HAMOJHUTENEH oboramaer IpoAyKThl U3 TBOpPOTra YIiIeBOJAAMH, BUTAMUHAMU, MAKpO - U
MHUKpPO3JIEMEHTaMH, IEKTUHOBBIMU BEIIECTBAMU. [2 ]

B nacrosmee Bpems HoBocubupckas 00:1acTe OTHOCHTCS K HOJOJS(PHUIUTHBIM PETHOHAM.
[lepcrieKTUBHBIM  SIBIISIETCS  MCIOJb30BaHWE Arof (eixoa, Kak HaIlOJHUTENS TBOPOXKHBIX
npoaykToB. Ero BBeJeHHE NO3BOJIMT 00OraTMTh TBOPOXKHYIO TAacTy, B IIEpBYIO O4Yepellb,
BOJIOPACTBOPUMBIMU COEJMHEHHUSIMHU 10/a, @ BO BTOPBIX, YIJIEBOJAAMH, MUIIEBBIMA BOJIOKHAMU U
ButamuHoM C. [3]

@eiixoa (Axkka CennoBa) — BEYHO3EJIEHOE JEpeBO cemeicTBa MUPTOBBIX, HMeErOIIEe
IPOJIOJITOBaThIe IUIONBI 3€leHOoro uBera. Ilpomspacraer B CyOTpONMYECKOM W TpPONMUYECKOH
KIIMMaTHYeCKON 30He, ero poauHoi cumtaerca bpasunusa. B Poccunm ¢eiixoa BhIpaminBaioT B
Kpeimy, KpacHogapckoM kpae. deiixoa — coyHass MACHCTasl SIrofa 3€J€HOr0 LIBETa CO CBETJION
KeseoOpa3Hol MIKOTBIO, BKYC U apOMaT KOTOPOH HallOMMHAET OJTHOBPEMEHHO KIIYOHHKY, aHaHac U
KHUBHU. [4]

HecomHeHHas nuTarenbHas LIEHHOCTH (elixoa 00ycioBiIeHa YHUKaIbHBIM OMOXUMUYECKUM
cocTaBoM IU10/10B. OJJHUM U3 IJIaBHBIX JIOCTOMHCTB (eifxoa SBIsSETCS BBICOKOE CoJiepKaHHe Hona
(tabmuma 1): B 100 rp mpoaykTa HaIWYMe TOTO XMMHYECKOro 3jeMeHTta gocturaet 0,5 - 1 wr,
pUYeM COeTUHEHHUs HoJla MPUCYTCTBYIOT B BOJIOPACTBOPUMOIL JierkoycBanBaeMoit hopme. Beero 2
IUI0Ja yJIOBJIETBOPSIIOT CYTOYHYIO MOTPEOHOCTh Opranu3ma B oje. J{axe npu3HaHHbIE HICTOYHUKHI
MHUHepaJla — MOpCKas pbl0a, BOJAOPOCIH U MOPENPOAYKTHl YCTYMalT (eixoa Mo coaep:kKaHHio
CTOJIb LIEHHOTO 3JieMeHTa. [[oaToMy B mepByI0 ouepe/ib MI0/1bl PEKOMEHAYIOTCS P 3a00JIEBaAHUAX
IIMTOBUIHOM JKEJE3bl U MPH AS(UIIMTE 3TOTO MUKPODJIEMEHTa B OpranusMe. [ 3]
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Tabnuma 1 — CoctaB MUKpOIJIEMEHTOB (heiixoa

Ha3zBanue Maccosas noist, mr/100 T mpoaykTa
Keneso 0,08
Huuk 0,04
Mens 55
Mapraner 0,085
Won 1,0

B 3penbix mopax cogepxxkutcs ot 20 1o 44 mr/100 r Buramuna C, MaccoBast 10151 KOTOPOTO
YBEITUYMBACTCS 110 MEPE CO3PEBAHMS TUIOI0B (Tabauna 2).

Tabnmma 2 — ButaMuHHBIN cocTaB derixoa

HasBanue BuTamMuHa Maccosast nomsi, Mr/100 T mpoxykTa
Buramuu Bl 0,008
Buramun B2 0,032
Buramuu B5 0,228
Buramun B6 0,05
Buramua B9 38,0
Butamuu C 20,3
Buramun E 9,33
Buramuu PP 0,289

BHocuth ¢eiixoa B TBOpPOXKHBIA MPOAYKT IMpeajaraercs B Buae kema mocioitHo. C
BBEJICHUEM SITOAHOTO HAIOJHUTENSI H3MEHUTCS COACPKAHNE OCHOBHBIX KOMITOHEHTOB: CHIIKACTCS
conepxkanue 6enka (¢ 20 r go 15 r), yBenuuuBaercsi cojepkanue yrieBojoB (¢ 3 r go 9,7 1),

MaccoBast 10JIs1 JKHpa IPAKTUUECKU He u3MeHnsercs (puc. 1).

25
20
15
10

52

o

TeopoXKHaa nacta 2%

W benkn, r

W Kupsbl, T

Teopor 2%

Yrnesoapbl, r

Puc. 1 — CpaBHuTeNnbHOE COIEPIKAHNE OCHOBHBIX KOMIIOHEHTOB B TBOPOKHOM MIPOJYKTE C

deiixoa u B TBOpore 2%-i JKUPHOCTU

Tabnuua 3 — CpaBHHUTEIbHOE COJIEp)KAaHHE HEKOTOPBIX BUTAMUHOB, MI/100 r

[Tponykt Bl B2 B5 B6 B9 C E
Tsopor, 0,04 0,25 0,21 0,19 0,04 0,2 0,1
2%

TBopoxHas 0,046 0,27 0,44 0,25 0,063 20,3 0,16
macta, 2%
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Tabnuua 4 — CpaBHUTEIBHOE COJIEPKaHHE MUKPOdJIeMeHTOB, MK/ 100 T

ITponykr | Xeneso | Mapranen | Menp [{uHk Hon KobGansr | Monubaen
Tsopor, 300 8 60 364 10 2 7,7
2%
TBopoXxHa 440 92 96 424 1000 2 1,7
s TIacTa,
2%

Taxxe, Onaronapsi BHECEHHUIO JpKeMa U3 (eiixoa, TBOPOXKHBIA MPOAYKT Oyaer oboraiieH
MUIIEBBIMU BOJIOKHamMU (6,4 1), tukonuHoM (SMKr), ButamuHoM K (3,5 mkr).
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Boponex: Bectauk BI'YUT. — 2015. - Ne2. — C. 103-106.
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PA3PABOTKA PEIENITYP MAPMEJIA THBIX U3IEJIN C UCIIOJIb30BAHUEM
OUTOHYTPUEHTOB

H.A. Yepnukosa
C.JI. I'anmap, k. m. H., Ooyenm
Hosocubupckuti cocyoapcmeennsiii acpapmwiil yHugepcumem

CoBpemeHHass TeHACHIMS (OPMHPOBAHHS 3[0POBOTO  pallioHa THUTaHHUS JUKTYeT
HEO0OXOMMOCTh CO3TaHUSI HOBBIX KOHIUTEPCKUX U3ENHM, 00JIaIaloUX HU3KOW SHEPTETHUECKON U
BBICOKOW TMHILIEBOM LEHHOCTHbIO. [IpOM3BOACTBO TakoM MPOAYKUMU TO3BOJUT MEPEBECTU
KOHJUTEPCKUE H3CNUs U3 TPYNIBl «PHUCKa» B TPYNIY MPOAYKTOB 3I0POBOTO THUTaHHUS. Takoiu
NepPeBOJl, BO3MOXKHO, OCYUIECTBUTH ITyTEM COBEPILICHCTBOBAHMS CYHIECTBYIOUIUX M CO3JIaHUSA
MPUHIIMIIAATILHO HOBBIX TEXHOJOTHUH TEepepadOTKH OTEUYECTBEHHOTO PACTHUTEIBHOTO CHIPhS B
nonyhabpukarel C  MaKCHUMAalbHBIM  COXPaHEHHEM  HCXOJHOW  MHINEBOM IIEHHOCTH U
KOHCTPYHUPOBAHHS Ha UX OCHOBE, KOHIUTEPCKUX U3JCIUN C IPUMEHEHHUEM BBICOKOA(()EKTUBHBIX U
MHTEHCHUBHBIX TEXHUUYECKUX MTPUEMOB.

Kax wm3BecTHO, j)xeneiiHbIe KOHTUTEPCKUE W3/IETUsI Ha OCHOBE MPHUPOIHBIX TOJUCAXAPUIOB
XapaKTEPU3YIOTCSl 3HAYUTENIBHOM CaXxapOEeMKOCThIO U HHU3KUM COJEP)KAaHUEM WM MPaKTUYECKU
MOJIHBIM OTCYTCTBHEM TaKHX BAKHBIX (DYHKIIMOHAJIBHBIX HHTPEAMEHTOB KaK MUIIEBHIC BOJIOKHA,
BUTAMHUHBI, MUKPO- U MaKpPO3JIEMEHTBHI, UTO SIBJISIETCS CYIIECTBEHHBIM HEI0CTATKOM JTAHHOW TPYIIIbI
KOHJUTEPCKUX mu3nenuit [2].

[ToaTomMy akTyanpbHOW 3ajadeil [isi KOHAWUTEPCKON OTpaciu sBIsSeTCS OOOoraiieHue
MapMeJIaIHbIX U3 MHUKPO-, MAKPOIJIEMEHTAMU, BUTAMHUHAMHU U TMHUIIEBBIMA BOJOKHAMU. J1Jist
ATOTO 11eNIeCO00Pa3HO UCIONIb30BaTh COPTA THIKBBI OEHUHKA3a, KOTOpas IO COJEP>KAaHUIO YIIIEBOJIOB,
BUTAMHUHOB W MHHEPAIBbHBIX COJICH TPEBOCXOAUT MHOTHE OBOIIHM, M CIIOCOOCTBYIOT Oolee
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WHTEHCUBHOMY YCBOCHUIO MHIIU U YCKOPEHHUIO KU3HEHHBIX MPOLIECCOB B Opranusme. Pe3ynbrarsl
HCCJIEJIOBAaHUN YU€HBIX BO MHOTHMX CTpaHax IOKa3bIBAIOT, YTO MepepadoTKa THIKBBI U JajbHeHIIee
UCII0JIb30BaHUE MTPOAYKTOB, U3TOTOBJIECHHBIX U3 IUIOIOB THIKBHI - 3TO OYCHb

NEPCIeKTUBHOE HANpaBlI€HUE M MHOTUX OTpacieil MHINEeBOH MPOMBIIUIEHHOCTH: OT
MmsiconiepepadarbIBaroneii 10 KOHIUTEPCKOi [ 1].

Pemenriem naHHOW mHpoOJIEMBI MOXET CIYKHTh BBEIECHHUE B PEUENTYpPY MapMeinaJHbIX
U3JIETTUN  TIJI0JOBO-SITOJJHOTO AKCTpPAKTa CyXOro, CO CTaHJAapTU3UPOBAHHBIM COJCPKAHUEM
YPCOJIOBOM KHUCIJIOTHI (J1ajiee MO TEKCTy — ypcosioBasi kuciaora). CoracHo JIMTEepaTypHbIM JTAHHBIM
ypcoioBasi KUCIOTa — TMEHTAIMKINYECKOe TPUTEPIIEHOBOE COCIMHEHHE, OOHApY>KEHHOE B
MHOTOYHCIIEHHBIX PACTeHUSIX, HapUMEp, B JOCTYNHbIX B Poccun miomax OpyCHUKH, YEPHUKH,
KITFOKBBI, OOJICTIMXM, TOJOKHSHKH, OOSIPBHIINIHWKA, POJOJCHAPOHOB W MHOTHX JAPYTUX, W3JaBHA
UCIOJIb3YEMbIX M B MHUIILY, U KaK CPe/ICTBA HAPOJAHON MEAMIIMHBI. YCTAaHOBIIEHO, YTO COOCTBEHHO
yYpCOJIOBasi KUCJIOTA, €€ CMECU C CONYTCTBYIOLIEH OJICAHOJIOBOM M IMOMOJIOBOM KHCJIOTAMH U HX
KOHBIOTAThl C MPHUPOAHBIMHU caxapamMH MPOSBISIOT aHTUMUKPOOHYIO, MPOTHBOBOCIAIUTENBHYIO,
TEPOHTOMPOTEKTOPHYIO (TUIOX0JIECTEPUHEMUYECKYIO, KapAHUOCTUMYITHPYIOLTYIO u
MIPOTHUBOATEPOCKIECPOTUUECKYIO), @ TaKXKe JPYyrue BUAbl OMOAKTUBHOCTH, OJarOTBOPHO BIMSIOIINE
Ha 37I0pOBbE ueIoBeKa [3].

Hcnonp30BaHue ypCOJIOBOM KHUCIOTHl TPUBOAUT K YBEIMYEHHIO MACChl CKEJIETHOU
MYCKYJIaTypBhl, pa3Mepa MBIIICYHBIX BOJOKOH U CIOCOOHOCTH MEPEHOCUTh (PH3UYECKYI0 HATPY3KY.
[TpumeuarenbHO, YTO YpCOJIOBAsI KHCIIOTA TaKKe MPUBOIUT K YBEITHMYEHHUIO YPOBHS Oyporo xupa,
TKaHH, CIIOCOOCTBYIOIICH Pa3BUTHIO CKEJIETHOM MYCKYJATyphl. YPCOJIOBasi KUCJIOTA YBEJIMYHUBACT
pacxoj dHEPruM, YTO MPUBOJUT K YMEHBIICHUIO OXHUPEHHUS, MOBBILICHUIO COMPOTUBISEMOCTH K
nrabeTy U COKPAIISHUIO BEPOSTHOCTH CTEaro3a NeueHU. DT TaHHBIC MOICPKUBAIOT THIIOTE3Y, UYTO
ypcoyioBasi KHUCJIOTa SBJSIETCSl TMOTEHIMAIbHBIM TEPAaleBTUYECKUM CPEJICTBOM JUIS JICUCHUS
OXKUPCHHUS U CBA3aHHBIX C HUM 3a0osieBanuii [4].

[ToaTomy 1enbi0 HacTosAlIEeH PabOThl ABUIOCH 0OOCHOBAHHME HCIIOJNb30BAHUS OCHUHKA3HI U
MpEeNebHON JTO3UPOBKU MPUMEHEHHUS YPCOJIOBOM KHUCIOTHI MPU MOJACIUPOBAHUU PELEHTYPHBIX
KOMITO3UIIUI MapMelaja 1 onpeeieHne HYTPUEHTHOH a/IeKBaTHOCTH TOTOBOM MPOTYKIHH.

Pe3yabrarsl nccjienoBanuii

AHanmM3 JUTEPATypHBIX JaHHBIX TMOKa3aj, dYTO YPCOJOBasi KHUCJIOTa  CIIOCOOCTBYET
npoduIakTUKe aTpoUu MBIIIEYHOM Macchl JUIs JIMII MOXKUIIOTo Bo3pacta, aereit ¢ JILII, moneit
CTpaIaroNINX MOBBIIMICHHONW MAacCOW Tella, BRBICOKMM YPOBHEM caxapa, XO0JIECTEpHHA, YTO aKTyaIbHO
JUTSI IPOU3BOJICTBA MUIIEBBIX TPOAYKTOB (PYHKIIMOHATBEHOW HAIPABIEHHOCTH.

TeopeTndueckn W OIKCIEPUMEHTATbHO O00OCHOBaHA I1€J€CO00Pa3HOCTh MPUMEHEHHS
OCHMHKA3bl U yPCOJOBON KHUCIOTHI B TEXHOJOTUHU KeNeHHbIX m3nenuii. C ydyeToM JOCTYMHOCTH
KOMIIOHEHTOB pa3paboTaHa perentypa mapMmenaaa: oennnkasa- 300 r;  ypcosioBas kuciora- 225 —
285 mr; caxap- 150 r; xenatus — 10 r; TUMOHHBIN COK - 72 T; ceMeHa O€HUHKa3bl - 4,5 T.

DKCNEpUMEHTAITHFHO 000CHOBAHO MCTIOIB30BAHUE YPCOJIOBOM KHUCIOTHI B KOJIMUECTBE 225 MT
Ha 300 r mapmenana Ge3 cemsH W 285 s MapMmenaaa C HCIOIb30BAHHEM CEMSH OCHHMHKA3BI,
KOTOpasi CIIOCOOCTBYET TMOBBIMICHUIO MUIIEBON [IEHHOCTH TOTOBOTO IMPOIYKTa 3a CUET KOMIUIEKCa
BUTAMMHOB M OPraHMYECKUX KHUCIOT. YCTAaHOBIIEHO, YTO THUTpyeMas KHCIOTHOCTb OIBITHOTO
MpOJyKTa cTana Beime Ha 3,46 u 3,92 T, yem B KOHTPOJIbHOM IPOJYKTE, 34 CUET
n00aBICHHSI yPCOJIOBOM KHUCIOTBHI, HO BMECTE C TEM, CIlierka MOBBIIIEHHAs KHCIOTHOCTH CJIETKa
YCWJIMJIA 3armax JUMOHA U YMEHBIIIIA KUCIIOBATHIN PUBKYC, OMBITHBIX 00Pa3I0B, M MOJOKUTEIHHO
MOBIIMANIA Ha OPTaHOJIENITUYECKUE IMOKa3aTelld M CTPYKTypoOOpa3oBaHHWE TOTOBOTO MPOAYKTa
(tabmuua 1 u 2).
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Tabnuna 1 — Opraronentuyeckre noka3arean MapMenaa

HaumenoBanue Mapmenan u3Mapmenan u3 OeHuHKasslMapmernan w3 OCHHUHKA3bl C
IoKasaress OCHUHKAa3bI C YPCOJIOBOM KUCIIOTOM  |CEMEHAaMH U ypCOJIOBOH
No 1 No 2 KUCJIOTOM No 3
Bkyc, 3amax u [Bkyc - xapakTtepHbI|BKyc - XapakTtepHblii UIs[BKyc - XapakTepHbId i
LBET 11 TAHHOTO M3/CIUSIaHHOTO U3/IEITHS. TAHHOTO U3/IENHS.
[lBeT - cBeTino-|LIBeT - cBeTno-kenThii.  [L{BET - *KEITHIN.
PKEJITBIN. 3amax - xapakTepHbIil Juisgj3amax - XapaKTepHbIA JUIs]
3arax - XapaKTepHBIN|[TaHHOTO u3JIenus C|IaHHOTO U3eNns c
UIS TaHHOTO M3AEIUA|OTIOIOCKOM JHMMOHA, OeslorromockoM mauMoOHa, 0Oe3
C OTrOJIOCKOM|KHCIIOBATOrO IPUBKYCa  [KHCIIOBATOro MpuBKyca
ITUMOHA, UMeeT
CJIeTKa  KHCJIOBaThIN
MIPUBKYC
Koncucrennus CrynHeoOpasHas CrynneobOpa3Has CrynueoOpa3Has
dopma dDopma UeTkas dhopma, oe3UeTkas dbopma, c
HeIpaBUIIbHAS, clnedopmarum BEITTYKJIOCTSIMH, e
nedopmarueit pacrosaraeTcsi ceMeHa
[ToBepxHOCTD OO6cbimanHas caxapom|OOCkITaHHas caxapoM OO6cbIimanHas caxapom

Tabnuma 2 — Briusinue GeHUHKA3bI U yPCOIOBON KUCIIOTHI Ha (PU3UKO-XUMHUYECKHE TTOKa3aTeln

Mapmeraja
Ne i/t HaumeHnoBanue Conepxanue
Baara, % Kucnoraocts, °T
1 |O6pazen Ne 1 (koHTpOJIB), MapMena U3 OEHUHKA3BI 33,1 1,34
o 2
) Obpazen UN , MapMenaz  us OCHMHKA3Bl C 20.8 4.8
ypPCOJIOBOW KHCIIOTOM
Oobpazerr Ne 3, mapMmenax u3 O€HMHKA3EI c
3 pasell » Mapmenaa us ’ 27,4 5,26
CEMEHaMH U YPCOJIOBOW KHCIOTOM

Kak BuaHo w3 Tabmuubl 2, 4YTO COJAEp)KAHHWE BJIard B MapMmeliaje COOTBETCTBYET
TpeOOBaHUSAM CTaHAapTa W HaxoAuTcs B mnpeaenax 27,4 33,1 %. OxcnepuMeHTalIbHO
YCTAHOBJICHO, 4TO cojiepkanue ButamuHa C y oopasia Ne 3 ¢ ucnosib30BaHUEM CeMSTH OCHUHKA3bI
cocranisieT 4,9 Mr B CpaBHEHUH ¢ KOHTposieM oOpazery Ne 1 — 3,5 mr u oOpazmom Ne 2 —3.5 mr.

Pe3ynprarel  BBIIEU3IOXKEHHBIX  AKCHEPUMEHTANbHBIX  JAHHBIX  MOATBEPXKAAIOT
1eJ1IeCO00pa3HOCTh  MCIIONb30BaHUA O€HMHKa3bl M YPCOJOBOM KHMCIOTHI JUIsl TPOHM3BOACTBA
MapMenazia (yHKIIMOHAIbHOW HAalpaBJIE€HHOCTH.
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Cexuus - TEHETUKA U BUOTEXHOJIOT'USA

BJIUAHUE HOKAYTA 110 ®PAKTOPY HEKPO3A OIIYXOJIM HA METABOJIN3M
CEPOTOHHUHA B PA3JIMUHBIX CTPYKTYPAX MO3I'A Y MBIIIEH

U .A. bapabowkuna
/l.B. bazoexuna, K. 6. H., H.C.
QU] Uljul”’ CO PAH
M.JI. Kounesa, 0. 6. H., Ooyenm
Hoeocubupckuii cocyoapcmeennwlii acpapHulil yHU8epcumem

Beenenune

dakrop Hekposa omyxonu (tumor necrosis factor, TNF) - 3To BaxkHBI# MPOBOCHATUTEIbHBIN
muTokuH [2]. Has3Banme JaHHOrO [HUTOKMHA OOYCIOBJICHO CIIOCOOHOCTHIO  BBI3BIBATH
reMopparu4eckuii HeKpo3 OIyX0JH, TPAaHCIJIAHTUPOBAHHOM B MbIIIb [2].

Ceporonus (S-ruapokcutpuntamut, 5-HT) aTo HelipomenuaTop, peryiupyromuid MHOTHE
byHaaMeHTanbHble (PU3HOIOIHYECKHE MPOLECCHl U MOBEACHUE, BKIOYas HACTPOSHHE, arpecCHIo,
COH, 0O0JIEBYIO YyBCTBUTEIILHOCTD, PETEHEPAIIUIO TKAHEH, KOATYIISALNI0 TPOMOOIIUTOB H KeIyJOYHO-
kuieunyto ¢pynkuu [1,3].

PaznooOpasue ¢GyHKIUI, 3a KOTOpBIE OTBEYACT CEPOTOHUH, OOBSICHICTCS OOJBIIHM
KOJINYECTBOM BHJIOB €r0 pEUenToOpoB M UX IIMPOKUM pPAcIpOCTPAaHEHHEM B  MO3re
MJIEKOMUTaOmMuX. B HacTosee Bpems onucano 14 penentopoB cepoToHuHa [3].

ITo maHHBIM ITUTEpATYpBhI, (PAKTOP HEKPO3a OIMYXOJIM MOXKET BIUATH HA YPOBEHb CEPOTOHUHA
B MO3T€ Yepe3 PeryJlio CEpOTOHHHOBOTO TpaHcHopTepa [4].

Llenpto Hamel paboThl OBLIO HCCIENOBAHUE BIMSHUA HOKayTa IO (aKkTopy HEKpo3a
OITyXOJIM Ha META0O0IM3M CEPOTOHMHA B PA3IMYHBIX CTPYKTYPAaX MO3Ta y MBIIIEH.

MaTtepuaJj 1 MeTO/Ibl HCCIeJOBAHUSA

Pabora Obuia mpoBeneHa Ha 0aze jmabopaTopum HEHporeHOMUKH ToBeaeHuss MHcTtuTyTta
Hutonoruu u 'enetuku CO PAH.

OnbITHl TPOBOAWIIMCH HA YETBIPEXMECSUHBIX camiax Mblmeld. HokayTHas 1o TeHy,
KOAMpYIOIEeMYy (akTop HEKpo3a OIyXoju, JUHMSA Obula 3aBe3eHa M3 nuToMHuKa (IlymuHO) M
conepxanachk B SPF-suBapun Ul{ul" CO PAH B Teuenue 5 ner.

WHTaKTHBIX MBIIIEH YCHIIUISUIM YIJIEKUCIBIM Ta30M, IEKaIUTUPOBAIM U BBIHUMaX Mo3r. Ha
XOJIOZIE BBICISUTA KOPY, CPEJHHUIA MO3T M THIIOKAMIT, KOTOpPHIE 3aT€M MOMEIIAJIH B CTEPHIIbHBIC
npobupku Annenaopd odvemoM 1.5 M1 ¥ 3aMOpaxMBai B )KUAKOM a3ote. Xpanuiau npu -70 °C.

B pabore wucnonb3zoBasics MeTOJl BbICOKOA(M(EKTUBHON KHUJIKOCTHOW XpomaTorpaduu.
Cucrema Ui onpeseneHusl ypoBHS MOHOAMHMHOB M MX METabOJINTOB COCTOsUIa U3 KOJOHKM Luna
C18(2) (pasmep uvactuir SMkM, L x [.D. 75 x4.6 mm, Penomenex, USA) ¢ 3neKTpOXUMUYECKUM
nerektopoMm (750 mV, DECADE II™ Electrochemical Detector; Antec, The Netherlands) u
crekioyriaepoanon suerikont (VT-03 sueiika 3mm GC sb; Antec, The Netherlands), konTposnepa
CBM-20A, nacoca LC-20AD, npotounoro aerazaropa DGU-20Asg 1 ycTpolicTBa aBTOMAaTHYECKOM
nomaun mpod SIL-20A (Shimadzu Corporation, Japan). MoOunsHas ¢a3za comepxkamna 6.53r
KH2PO4, 100mkn 0.5 M NaEDTA, 150mr 1-oktancynsdonaTta HaTpus (Sigma, USA) u MeTaHon
(13% obbema; Bexrop, Poccust), pH = 3.2.

Konnenrpanuto 6eixa onpeaensiu meroaom bpeadopaa.

JlanHbie 0 XpoMaTorpaduu BeIpaXaid B BUJIE CPEJHUX 3HAYCHUI ¢ OMMOKOM cpenHero (X
+ SX). Bce rpymnmbel cpaBHMBaIM C TOMOIIBIO OTHO(MAKTOPHOTO AWCIEPCHOHHOTO aHAJIH3a
(ANOVA) C mocienyroIuM MHOKECTBEHHBIM CpaBHEHHEM 10 KpuTeputo duiiepa.
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Pe3yabTaThl HccJe10BaHUS

He Obu10 BBISIBICHO BIUSHUS T€HOTHUIA MBIIIEH Ha ypoBEHb HeilpomennaTropa cepOTOHHHA
(F222=1,39, p>0,05), ero merabomuta 5-TUVK (F222<1, p>0,05) u ux oTHOIICHHE (MHICKC
MeTrabonu3ma ceporoHuHa) (F»20<1, p>0,05) Bo ¢ponTtanshoit kope (Puc. 1). Tak xe reHoTumn He
MOBJIUSUT Ha YpoBeHb cepoTtoHuHa (F221<1, p>0,05), 5-TUVYK (F221<1, p>0,05) u ux oTHOIICHHE
(F221=2,13, p>0,05) B runmokamrie (Puc. 2). B cpeaneM mMo3re He ObLIO HAWAEHO OTIHMYUN MEXKITY
TpeMsi HUCCIEAyeMbIMH TEHOTHIIaMH caMioB JwHHMA Mbimeid CS57Bl/6 (WT), rerepo3uror mo
Hokayty (HET) m 661 (c Hokayrom mo ¢aktopy Hekposza omyxoiau, TNF KO) mo yposHio
ceporonnna (Fp21=1,77, p>0,05), 5-TUYK (F22=2,53, p>0,05) u wunHmexkcy Meraboauszma
ceporonuna (Fz21=2,45, p>0,05) (Puc. 3).
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Puc. 1. YpoBeHb cepOTOHMHA B Pa3IMYHBIX CTPYKTypax MO3ra y CaMIlOB JIMHUH MbIIICH
C57Bl/6 (WT), 661 (c HOkayrom 1o (aktopy Hekpo3a omyxonu, TNF KO) u rereposuror mo
Hokayty (HET).
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Puc. 2. VYposenr 5-IMYK, mMerabomura cepoTOHWHA, B Pa3IUYHBIX CTPYKTypax MO3Ta y
camuoB auHuA MbImei C57B1/6 (WT), 661 (¢ HokayTtoM no ¢akropy Hekpo3a omyxonu, TNF KO)
u rerepo3uroT mo Hokayty (HET).
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Puc. 3. Manexc merabonm3Ma cepoOTOHMHA B Pa3IMYHBIX CTPYKTYypax MO3ra y CamIioB JTMHHA
meieit C57Bl/6 (WT), 661 (c HokayTtom o (aktopy Hekposa omyxonu, TNF KO) u rerepozuror
no Hokayty (HET).

3akj0ueHue

Takum 06p8.30M, HEe OBLIO HaﬁHeHO BJIMAHUA HOKayTa II0 I'€HY, KOAUPYIOIICMY (1)aKTOp
HEKpO3a ONyXOJIM, Ha YPOBEHb HEHpOMeauaTopa CEpPOTOHMHA, €ro MeTadoiuTa U HWHIEKC
MeTabou3Ma CCPOTOHHHA B I'OJIOBHOM MO3IC Y MBIIIIEH.
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MOJIEKYJIAPHO-TEHETUYECKHUE 3ABOJIEBAHUSA KPYITHOI'O POI'ATOI'O
CKOTA

M.O. Bpamuuxoea
O.U. Cebedicko, K. 6. H., Ooyenm
Hosocubupcruii 2ocyoapcmeenubiii acpapmwiil yHugepcumem

B Hacrosimiee BpeMsi KUBOTHOBOJACTBO — BeIyIIass OTPACIb CEIbCKOXO35HCTBEHHOIO
MPOM3BOJICTBA HaIe crpanbl. C yBemWYEeHHUEM CIpoca JroJiel Ha Oosiee IMEHHOE ChIPhEe BAXKHOE
MECTO 3aHMMaeT JajibHEeilllee COBEPIICHCTBOBAHUE IUIEMEHHBIX W MPOAYKTUBHBIX KadecTB
Haubosee paclpOCTpPAaHEHHBIX B HAlllel CTpaHe MOpPOJA KPYMHOrO poraToro CKoTa, Kak METOJIOM
BHYTPUIIOPOJHON CEJIEKIIMHU, TaK U HAa OCHOBE MEXIOPOIHOTO CKpeluBaHus. Bmecre ¢ 3TuM Bce
yame W Yaile NPOSBISIIOTCS MPHU3HAKH TEHETUYECKOTO cOOsi — HACIeICTBEHHBIE 3a00JICBAHMS
BCIIEJACTBUE UEro TMOSBISIIOTCS pa3iidyHble MyTaluu reHoB. Ilpu 53TOM CcHuXkaercs u
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BOCIIPOM3BOAMTENBHBIE CIIOCOOHOCTH CKOTA, TIOJOBUTOCTD M KU3HECTIOCOOHOCTH HOBOPOXKACHHBIX
Y MOJIOJIHSIKA, UTO CKa3bIBACTCSl HA SKOHOMUKE NpeanpusaTui. [1] [2]

K nacnencTBeHHBIM 3a007€BaHUSIM KPYITHOT'O POTaTOro CKOTa OTHOCST TaKHEe MYyTAIlMH KaK
BLAD (Bovine Leukocyte Adhesion Deficiency), BC (Bovine Citrullinaemia), DUMPS
(Deficiency in Uridine Monophosphate Syntese), u FXID (Factor XI deficiency), nepenaromuecs
ayTOCOMHO-PELIECCUBHO.

BLAD (Bovine Leukocyte Adhesion Deficiency) — neduuut aare3uu JIESHKOIMUTOB HWIIN
BpoxkaeHHbIH uMMyHoenuuT KPC, HaciencTBeHHast ayTocoMHasl perieccuBHasi 00Jie3Hb, IPUYHHA
— TOYEYHas MyTalus B Koaupyouei yactu rena CD18, koTopast KOHTpOIMPYET CUHTE3 UHTEIPUHA,
KOTOpBIi B CBOIO OYepeAb HUIrpaeT OOJBUIYI0 pOJIb B PEryIATOPHON (YHKIUU JICHKOLMTOB.
Bosnukaer mannas mytanus B 383 mnonoxkenun rena CDI8, koropas 3ampemniaer 3aMeHy
aclaparuHOBOM KUCJIOTHI Ha TJIULMH. [4]

BC (Bovine Citrullinaemia) — uurpymiuHemus, HapylieHHne oOMEHa BEIISCTB H3-3a
nedunuTa apruHUHCYKIIMHATA CUHTETa3bl, ()epMEHTa LIMKJIa MOYEBUHBI. SIBISETCS BPOKICHHBIM.
bnaronaps ananu3y mocnenoBaTeabHOCTH reHa ASS ObUIO YyCTaHOBIICHO, YTO MPOUCXOIUT 3aMEHa
nykieonuaa C Ha nykineotun T. Hedbunur dpepmenta, o0ycaoBiIeH HAIMYKEM 3Toro reHa ASS Ha
11 xpomocome, /e B IENTUIHOM MIPOAYKTE yTpaunuBaeTcst akTuBHOCT ARG86, BeiieicBUM 3aMeHBI
JTAaHHOW aMUHOKHCJIOTHI. [6]

DUMPS (Deficiency in Uridine Monophosphate Synhtese) — curapoM HeI0CTaTOYHOCTH
SH3UM-CUCTEMBI YpUANH-MOHO(OC()AT, ayTOCOMHO-PELIECCUBHOE PACCTPOICTBO, COMPOBOXKIACTCS
CMEpThI0 SMOpPHOHA B Hayaje CTEIHHOCTH KOpOB. BO3HMKaeT B pe3yibTaTe TOYEYHOW 3aMEHBI
uykieoruaa G-T komona 405 sk3ona 5 rema UMP, koropsiii mokanu3oBad Ha I (Q31-36)
xpomocome. [4]

FXID (Factor X1 deficiency) — nedunut dakropa Xl, ayTocoMHO-pelieCCUBHAsT MyTallus
CBs3aHHAs ¢ OEJIKOM, YYacTBYIOLIUMM B CBEPTHIBAHUU KPOBU. KIMHUYECKUM MPOSIBIEHUEM JAAHHON
00JIe3HU SIBISIFOTCSI CIIOHTAHHBIE KPOBOTEUYEHHS, KPOBOTEUCHHSI U3 MECT MHBEKUUH, MPUCYTCTBUE
KPOBH B MOJIOKE M MOJIO3UBE BO BpEMs JIaKTallMM B JIETKUX clydasx TedeHust OonezHu. Bcee
JKUBOTHBIE  CKJIOHHBI K  HMH(EKIMOHHO-BOCHAIUTENbHBIM  3a00JI€BaHUSIM, TaKUM  Kak
OpOHXOITHEBMOHUH, MACTUT, SHJIOMETPUT, AUCIICIICUU PA3IUYHON 3THOJIOTUHU. ['€H, OTBETCTBEHHBII
3a aHHOE 3a00seBaHue ObLI BbIACNIEH OTHOCUTENHHO HelaBHO, B 2000 roay, KOTOpBINA BCTpedaeTcs
B paznuunbx nmonyssinusx KPC ¢ gacrotoit ot 0,85 10 2,33 %. [3] [5]

Bce onucanHble BBINIE MyTallMM MOXHO BBIIBUTH IIYTEM NPOBEACHMS MOJIUMEPA3HON
LENHOW peaKIMM, KOTopas IO3BOJISIET B HACTOALIEe BpeMs JIOCTATOYHO YCIEIIHO MPOBOJUTH
aQHaJIN3 KPOBU U CEMEHH.

Takum 00pa3oM, u3ydyeHHe TeHHbIX MyTalluil UTPaeT Ba)KHEHIIYIO POJb MPU Pa3BEACHUU U
yAYYIIEHUH KPYMHOIO pOraToro CKOTa, TaK Kak JaHHbIe 3a00J€BaHUsS MPUUYMHSIOT OTPOMHBIN
HSKOHOMUYECKUH ymiepO. PeryiaspHblii MOHUTOPUHI MO3BOJIUT MCKIIOUUTH PACHpOCTPAHEHHE
MyTaLun.
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HACJEIOBAHHUE MACTH Y CBUHEH

M.O. bpamuukosa
B.JI. Ilemyxos, 0. 0. 1., npogheccop
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

KiroueBble cioBa: MacTh, TOMALIHsSI CBUHBS, T€H, JOMUHAHTHOCTh, HAaCJI€JJOBaHHE.

VY cBuHEH (M MHOTUX APYIMX MJIEKONUTAIOIIUX) MacTh Koaupyercs 7 — 9 He cLelIeHHbIMU
nokycamu: A, B, C, D, E, I, P, R u Bb. [1]

B mnacrosmee BpeMss y cBHHEH omnucaHo 247 TpU3HAKOB, B T.4. aHOMaiuil. M3 Hux
MEH/ICJIEBCKOE HACIIEOBAHNE U3BECTHO MO 66 mpu3HakaM. K MOTEeHIIMaIBHBEIM MOCIISIM 00JIe3HeH
yejoBeka oTHocuTcst 103 mpusHaka.

[Ipoananu3upoBaHoO HacienoBaHHE TpeX BHIOB MacTH — a uMeHHo OMIA 001199-9825:
MacTb, «EXtENSION» y JOMaIlHel CBHHBH, KOTOpas TaK )K€ MMEETCS y KPYIIHOTO pPOraroro CKOTa,
Jomiaaen, oBel, KO3 M T.A., UMEEeTCs BO3MOXHBIM romoisor demoBeka (MIM 266300). Jlokyc
extension KoJuMpyeT peLenTop MaJOHOLUTCTHMYJIHUPYIOIIEr0o ropMoHa (OEJIOK H3BECTHBIN Kak
MSHR). Drtor peuenTop KOHTPOJIHPYET YPOBEHb THPO3WHA3bl B MeEJAHOIMTAX. Tupo3aHaza
ABISICTCA JIMMUTUPYIOIIUM (EPMEHTOM, YYacTBYIOIIMM B CHHTe3e MeslaHuHa. Eciu ypoBeHb
TUPO3WHA3bl BBICOKHH, TO B pE3yJlbTaTe MOJIYy4YaeTCs JyMEJIaHWH (TEMHBIH LBET, HampuMep
KOPUYHEBBIM WIJIM YEpPHBIH), €CiIM HU3KHUH, TO MPOU3BOAUTCS (peomMenaHuH (CBETIIbIM L[BET, )KEIThIH
Wi KpacHelid). Korma mnpoucxoauT cCBsI3pIBa€HHE MEIAHOUUTCTHUMYJIUPYIOIIErO TOPMOHA C
peLenTopoM, YpOBE€Hb THPO3MHA3bI YBEIMUUBAETCS M BHIPA0ATHIBACTCS SYMEJIAaHUH. AJIeNb JUKOTO
TUMAa B JIOKyce EXtension cooTBeTCTBYCT (YHKIMOHAIBHOMY MEJIAHOIMTCTUMYIHPYIOIIEMY
TOPMOHY H, CIICIOBATeNIbHO, ycuiauBaeT TeMuyro nurmentanuio. (Kijas et al., 1998; Switonski et.
Al., 2013).

HccnenoBanne Ha MOJIEKYJISIPHOM YPOBHE IPOU3BOAUTCS IyTeM KJIOHUPOBaHUA U
CEKBEHHPOBAHMUS BEChMa BEPOSTHOTO T€HA — KaHAU/aTa.

B 1998 rony (Kijas et al., 1998) ompenenuiu yeTbipe pa3iMYHBIX MHUCCEHC-MyTalUH (T.€.
TOYEYHbIE MYTAllMM) B TeHe cBUHbM Mclr: nomMuHUpyromuii 4epHbld (y a3HMaTcKUX CBUHEN),
JOMUHUPYIOIUI YepHbIi (y eBponeiicKkuX CBUHEN), KpacHbI W YepHas MATHUCTOCTh HA KPACHOM
uiu 6emom ¢GoHe.

OMIA 001743-9825: mnsaTtHuUCTass MacTb y JOMAalIHEH CBUHBHM, HMEET ayTOCOMHBIH
KOJIOMHUHHPYIOIIMIA THI HACJIEAOBaHUS, HE CUUTAaeTCs Ne(eKTOM, 3Ta MyTalus BIepBble ObLIa
orucana B 1998 roay. (Marklund et. al., 1998).

BunocnenuduuHoe ommcaHue: MacTh XapaKTEepHU3yeTcs OENbIMU TISITHAMH W TIOJTHOCTHIO
[[BETHBIMH IATHAMH, PA3JeNCHHBIMH PE3KUMH IpaHUIaMu. [IaTHa >KUBOTHBIX ObLIM OeNbIMHU, HO
NSTHA CBUHEW C TOJHOCTHIO JUKAM OKpPAacOM HMMENH IIBET MATHA KaK KoXa W BOJIOCHL. Jlojs
I[BETHOT'O MOKPBITHs cocTaisuia ot 10% mo 90% tena. (Rubin et al., 2012).

[TatHUCTOCTH KOmMpyeTcs amieneM, nanHeie Rubin et al. (2012) moka3seiBaroT, 4YTO
MSATHUCTOCTh KOHTPOJHMPYETCS] YETHIPbMs aJUIETSIMH JIOKYCa: UKW THI, JOMHUHAHTHBIA O€IbIH,
IATHUCTBIN U «PEMEHBY MOSIC.

OMIA 001745-9825. Mactb 6enas ¢ noscoMm. Kogupyercst renom KIT y nomaiineii cBuHbH
U HaclleyeTcs ayTOCOMHO — JoMUHaHTHO. He cumraercs nedexrom. KiroueBast Mmyrtarusi BiepBbie
otkpbiTa B 2012 roxy (Rubin et al.).

B 1907 rogy CrnminmaH TpEaronokui, 4To (PEHOTHUIT «I0sC» SIBISETCS JOMHHAHTHBIM U
00yCJIOBJIEH JIByMsl ayTOCOMHBIMH QJIJIENIIMU U3 JIBYX JIOKYCOB. MOJIEKyJIIpHOI OCHOBOW 0enoro
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nosica 'y Oepkimupckoil moposl siBnsiercst aymnukanus (DUP2-4). V derbipex mopox ¢ Oenbim
nosicom Bcerma umeercs DUP2 u DUP4, no muorma orcyrcrByer DUP3. (Rubin et al., 2012).
ABTODBHI cIeNany BBIBOJ O TOM, uTo ayrumkanuun DUP2-4 TecHO acconMupoBaHbI ¢ PUCYTCTBUEM
mosica W YTO OJHA WM OONbIIe M3 ABYX IYIUIMKAIMH HEOOXOAMMBI I (DEHOTHUITHYECKOTO
IMMPOSABJICHUA 3TOI'0 IMIpHU3HAKA.

Taxum 06p8.30M, HacJI€aJOBaHUE MacCTu Yy CBUHEH SBIISIETCS CJIO0XKHO T€HETUYECKH
JOMUHUPYEMBIM IIPU3HAKOM.
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XUMEPU3M. XUMEPHBIE 'EHbI, TPAHCKPUIITBI, BEJIKHU

M.O. Bpamuuxoea
O.U. Cebedxcko, K. 6. H., Ooyenm
Hoeocubupckuii cocyoapcmeennwiii acpapHulil yHUgepcumem

[Ton reHeTMYECKUM XMMEPU3MOM MOHMMAIOT IPUCYTCTBUE KJIETOK C pa3HBIMU F€HOTUIIAMU,
IPOUCXOJAIIMX M3 pa3HbIX 3UIOT, B OJHOM opraHu3me. CamMoO IOHATHE «XUMEpPa» HMEET
JpeBHETpeyecKoe, MU(POIOTHYECKOE MPOUCXOKACHUE. DTO UYJIOBUIIE, COCTOSIEE U3 Pa3IMUHbIX
BHJIOB ’KMBOTHBIX: I'0OJIOBA U II€S — JIbBUHBIE, XBOCT — JAPAKOHA, TYJIOBULIE — KO3bl. CIIOHTaHHBIN
XUMEPU3M OTMEYAETCSl Y MHOTUX MJIEKONUTAIOIINX, KaK Y YEJIOBEKa, TaK U )KMBOTHBIX, HAIIPUMED Y
KpynmHoOro poratoro ckora. OH BO3HMKaeT Yy JAM3UIOTHBIX OJM3HENOBU3-32 OOMEHa B
AMOPHOHANIBHBIN MTEPHO] TEMOTIOATHUECKUMHU KIIETKAMHU.

PaznuueroT mnepBUYHBIA XUMEpPU3M, K KOTOPOMY OTHOCATCS OSMOpHOHAJbHbIE U
HeomnpeAeNnéHHble XHMMEphl; BTOPUYHBIA XMMEpPHU3M, IPEJCTABIECHHBIM (eTo-peTaqbHbIMU U
XUMEpPaMHU 10 TUIy MaTh-IUIOA W IUIOA-MaTh, M TPAHCIUIAHTALIMOHHBIA XUMepusM. B
TPAHCIUIAHTAJIOTUM TEMUH XUMeEpa NMPUMEHWIM BIEPBbIE B OTHOIIEHHWU MBIIIEH, KOTPHIM IOCIE
o0ydeHus: OBbLIM IEpecakeHbl ANJIOTCHHbIE KPOBETBOPHBIE KJIETKM OT APYroro >XUBOTHOro. C
OTHOLIEHUH PpEUUIHUEHTOB, MEpHECIINX aJUIOTeHHOYI0 TpPAHCIOAHTAlMI0 KOCTHOTO MO3Ta
MCIIOJIb3YIOT TEPMUH T€NIONIO0ATUUECKUN XUMEPHU3M.

AJIIOTeHHasl TPAHCIUIOHTAIMS TeMOIMOATUYECKUX CTBOJIOBBIX KJIETOK SIBJISIETCS IOCTATOYHO
3 PEKTUBHBIM METOJIOM TEpaluu, KOTOpas MO3BOJSIET JOCTHYh HE TOJBKO MPOAOIDKUTEIHHON
peMHCCHU, HO U U3JIEYeHHE OpraHM3Ma 3a CUYeT MOJHOM 3aMEHbI NMaTOJIOTHYECKOr0 KPOBETBOPEHUS
pPELMIMEHTA Ha 30POBYIO KPOBB JIOHOPA.
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CaM a/UIOTPaHCIUIOHTAHT — 3TO OpPraH WM TKaHBKOTOpPbIE IEPECaXKUBAIOTCA MEXKIY
IPEJCTaBUTENIIMU OJHOTO M TOrO K€ BHJA, HO C pa3sHbIM I'€HOTHIIOM. A MOHSATHE XHUMEPHU3M
O3HAYaeT COCYIIECTBOBAHWE PA3HBIX TI'CHOTHIIOB B OJHOM opranu3me. Jlis MOHMTOpHHTra
IOPWKUBJICHUS TPAHCIUIAHTAHTAa, a TaK JKe IMpenylnpexIeHue peuuauBa 3a00JieBaHUs WU
OTTOP)KEHUSI TPAHCIUIAHTAHTA HCHOJIB3YIOT LIUTOTCHETHYeCKHe ucciuenoanusa, I[P wu
KOJIMYECTBEHHBIN aHaym3 ¢ moMotibio STR-dbparmentos JIHK.

Pa3Butue xumepusma y pelunreHa — BaKHBIN MOKa3aTellb, OH JaeT OLEHKY A(PPEKTHBHOCTH
IPOBEICHHONW TPaHCIUIAHTAlMM M CIUIAHUPOBAaTh JajbHElIlee JIeYeHUEe MalleHTa YK€ B
MOCTTPAHCIUIAHTALMOHHBIA NEPUOJ. BBIIENSIOT HECKOIBKO COCTOSIHMNA XMMEpPHU3Ma y MalMeHTOB.
OTO MOJHBINA JOHOPCKUHA XMMEpHU3M, KOIrja B UCCIIEyeMOM MaTepHuale BHIHBI TOJbKO JOHOPCKHE
KJIETKH;, BpPEMEHHBIM, OH J>X€ KPAaTKOCPOUHBIH XHMEpH3M, KOIJa B TEpBbIE MECSIBl MOCTe
TPaCIUIaHTallUM BHUJHBI B OOJbIIEM KOJIMYECTBE JOHOPCKUE KJIETKM M 3aT€M 3TO KOJIMYECTBO
MOCTETNIEHHO MEPEXOJUT B KIETKH PEUUIHEHTAa; CTAOMJIBHBIA XUMEpPH3M — KJIETKH JOHOpa U
PELMIIMEHTa HaXOAATCs B IPUMEPHON paBHOW IMIPOMOPLUHU AJIUTEIbHbIN IPOMEXYTOK BPEMEHU; IIPU
IPOTPECCUPYIOIIEM XUMEPU3ME KOJIMYECTBO KJIECTOK PELUITUEHTa OyIeT MOCTOSTHHO BO3PACTaTh.

B panHue cpoku mocie TpaHCIUIAHTALMU JIOCTATOYHO CIIOKHO PACHPENENIUTh COCTOSHUE,
KOTJ]a TPAHCIUIAHTAHT MPYKUAJICS HETOCTaTOYHO MITM KOTJIa MMPOU30III0 €0 OTTOPKEHHE U ciaadast
ero (QyHKIUS, KOTOpash MOMKET MPOSBUTHCA BCJIEACTBUE MHOIMX IPUYMH, B TOM 4YHCIE HU
uHHeKMiA. bopHBIE MOCTe aUIOreHHON TPAHCIIAHTALMU OYEHb YSA3BHMBI K PAa3IMYHOTO poja
UHQEKIUSAM WIM K OTTOPXKEHHUIO TpaHCIUIAHTaHTa. B Takux ciyyasx CTeNeHb XUMepu3Ma
OTIPENIENIAIOT B OTIENBHBIX KJIETOYHBIX MOMYIANUAX. M3ydeHue XumepusMa B TaKUX KIIETOYHBIX
HOMYJISALUAX MO3BOJISIOT BBIACHUTH BOIPOC O CIIOCOOHOCTHK CAMOINOJIEPKUBAHUIO OCTaTOYHBIX
OITyXOJICBBIX KIIETOK PELUUIHCHTA. BBIBICHNE TaKUX KIETOK JaeT BAXKHEWIIHMHA TOKa3aTelb s
Ha3HauYeHUs UHQY3UH JOHOPCKUX KIIETOK WM AJISl YCUJICHUSI XUMHOTEpaItu.

BHOBB BO3HUKIINE XUMEPHBIE T€HBI MOTYT OBITh TOMOIIHUKAMH B JICYCHUH JIFOACH, HO TaK
e MOryT JeWCTBOBATh COBEPILIEHHO IPOTUBOIOJIOXKHO, JaBaThb (POHOBOE H3MEHEHHE JUIs
OIlyXOJICBOW  KJIETKU.  DBICTPBII  pOCT  COBPEMEHHBIX  MOJIEKYJSIPHO-TCHETHYECKUX WU
IIUTOr€HEeTHYECKUX TEXHOJIOIMH MO3BOJIMII OTKPBITH OOJIbIIOE KOJIUYECTBO XUMEPHBIX [€HOB.

XuMepHbIE TEeHBI SIBISIOTCS PE3YJIbTaTOM XPOMOCOMHBIX abepparuii. TO MOTyT OBITH
pa3sHOOOpa3Hble TPAHCIOKALWU, WHCEPLUUH, NENeLUH, UHBEPCUH, IYIUIMKALMK U MHOXECTBO
npyrux. Ceroans onucaHo okoyio 500 pa3iauuHbIX XMMEpHBIX T'eHOB. K coxkaneHuto, MHOXKECTBO
ATUX T€HOB MPUHUMAIOT yYacTHE B MaTOTEHE3€ Pa3BUTHUS JOOPOKAUECTBEHHBIX U 3JI0KAYECTBEHHbIX
omyxozieil. Bo Bpemst tpanckpunuuu odbpasyercst marpuunas PHK, a yxe ¢ He€ Tpancimupyercs
U3MEHEHHbIM XuMepHbIi Oenmok. Takue xuMepHble O€IKM MOTYT BBICTYNIaTh B KauecTBe
MOJIEKYJISIPHBIX MapKEpoB 3abosieBaHuii. PaHee cumMTany, 4TO XMMEpHBIE T€HBI XapaKTEPU3YIOT
TOJILKO T'PYIIILY KPOBETBOPHBIX OIyXOJIeH, 0IHAKO CEroAHs aKTUBHO M3YyUYalOT HAJIMUUE TAKUX T€HOB
U B JIpyTUX omyxoysx. brmaromapst pa3sBUTHIO M YJCHIEBICHHUIO COBPEMEHHBIX MOJICKYISPHO-
JIMarHOCTUYECKUX TEXHOJOTHI MHOTHE FeHbI UCIIOb3YIOT Ul AMArHOCTUKH 3a00JI€BaHUH.

CeromHst XUMEpBl, XHMEpPHbIE TEHbI, TPAHCKPUNTHI H OCIKH HUCHOJB3YIOT B
HKCIEPUMEHTAIbHOM U CpPAaBHUTENBHOM HMOPHOJIIOTHH, B TEpaToJIOTUH, OHOTEXHOJOTHH U
MenuIuHe. DTO IIUPOKUH CHEKTp TMPUMEHEHHUS OT NPEOJOJICHHs] MEXBHIOBOTO Oapbepa IpHU
COXpPaHEHHMHU PEJKUX U MCUYE3ar0IINX BUOB /IO AMArHOCTUKH U KOHTPOJIS 3a Tepanueil B OHKOJIOTHH.
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COXPAHEHWE T'EHETUYECKOTI' O IIOTEHIIUAJIA JIOIIAJIA BO BPEMS EE
BBIPAIIIMUBAHUA

O.B. Bacenuuesa
O.U. Cebeosxcko, K. 0. H., doyenm
Hosocubupckuti cocyoapcmeennwiii acpapmbwlil yHugepcumem

Hepeaxo mnpuynHa BO3HMKHOBEHMsS NpoOJeM 370pOBbsA JIOMIAAEH Kpoercs B HX
BBIpAIMBAaHUM €€ B IOHBIE TOJbI JI0 3a€3AKU. TeM caMmbIM, 3aBOJYMK CaM CHUKAET MOTEHIIMAJ
UCMOJIb30BaHus Jomaau. Kiimundeckas kapTuHa 3a00J€BaHUN IPU 3TOM MOKET He HaOIr01aThCsl.

XKepebsita ObICTPO pacTyT U pa3BUBAIOTCS, HO HE CTOMT 3a0bIBaTh, YTO B OTJIMYUE OT
B3pOCJION JIOIIAaU, UX OIOPHO-JBUIATENIbHAS CHUCTEMa elle He copMmupoBanack 10 KoHua. Ilpu
0OMJIBHOM KOPMJICHHH MUTATEIbHBIMU KOHIIEHTPAaTaMH, xKepebdsaTa ObICTpO HaOUpPaIoT BeC, a KOCTU
Y XpSLIM OTCTAIOT B Pa3BUTHU U HA HUX OKA3bIBAETCS YpE3MEpHas Harpyska.

Bce ocnoxxHATCA enie B TeX cllydyasiX, eciau kepeOeHKa MM MOJIOAYIO JIOIIa/b BBITYCKAIOT
Ha MPOTYJIKY U3 KOHIOIIHU Ha HENPOJOJIKUTEIBHOE BPEMS, U 3TOTO BPEMEHHU €MY CIIMIIKOM MaJlo.
Ot BO30YXI€HHUS >KMBOTHOE€ HAYMHAET INpbIraTh M HWIPaThCs, BbIpaxas CBOIO PaJOCTh MEpen
CBEXXHM BO3/yXOM U CBOOOJION JBMKEHUs. Takas akTUBHOCTb MOKET NMPUBECTU K MHUKPOTpaBMam
CyCTaBOB, KOCTEW, CBSI30K M CyXOXWIMK. Tak HauMHAEeTCs TPaBMHUPOBAHMWE M H3HOC OIOPHO-
JIBUTaTEJIBLHOIO arapara.

HenocraTok nnu u30BITOK MUKPO- U MakKpO3JEMEHTOB MPHUBOIUT K HapyLICHUSIM OOMeHa
BEIIIECTB, YUTO OCOOCHHO CUJIBHO CKA3bIBAETCS Ha pa3BUTUH MOJIOJBIX KHUBOTHBIX. [lepen pemennem
O BBEJEHUU B PALMOH JONMOJHUTEIBHBIX MHUHEPAIbHBIX JJ100aBOK, 3aBOAYMKY HEOOXOAMMO
POaHAJIM3UPOBaTh MUHEPAIbHBIMH COCTAaB HCIOJb3yEeMBIX MACTOMI, KOPMOB W BOJBI, a TaKXe
CIeIUTh 3a OMOXMMHYECKOM HOPMOM aHaJM30B MaTOYHOTO IIOTOJIOBbS M MOJIOAHSIKA (C
NEPUOJIMYHOCTBIO XOTS ObI B HECKOJIBKO JIET JJIsl BEIOOPKU M3 TabyHa). ITO MO3BOJIUT COKOHOMUTD
Ha Jlaye TeX DJIEMEHTOB, KOTOphIE YK€ UMEIOTCS B JOCTaTKe KOPMOBOM 0a3bl X034HCTBA U J10/1aTh
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HEJOCTAaTOK HEOOXOJIUMBIX BEHIECTB, TEM CaMbIM HOPMAlU30BaB OOMEHHBIC TMPOIECCH U
UCKJIIOYUTHh MHOTHE 3a00JIeBaHUs y MTOTOJIOBbS B JAaHHOM XO3SICTBeE.

He Menee BaXHBIM (haKTOPOM SIBIISICTCS W TO, Y€M JIBIIIUT Jomaab. b1 U CHOPHI OT
KOPMOB, BpE€IHbIEC Ta3bl KU3HEACSITEIBHOCTH — BCE 3TO B OOJBIIOM KOJIMYECTBE COAEPXKUTCA B
BO3/1yX€ KOHIOIIHU. Takxe C BhIIBIXaeMbIM BO3AYXOM M HCHapsieMbIM IIOTOM B BO3/1yX IMOMAJIAET 10
8 JIUTPOB >KUJIKOCTH B CYTKHM Ha OJIHY JIOMIa[b. XOJOJHBIA M BIQXHBIM BO3IyX CIIOCOOCTBYET
pa3BUTHIO peBMAaTH3Ma, a BJIAKHBIA © TEIUIBIA — WIcalbHAs cpeaa Ul Pa3BUTHA
MHUKPOOPTaHHU3MOB.

Bce 310 oka3biBaeT BO3A€CTBUE HE TOJIBKO HA JBIXATEIIbHYI0 CUCTEMY, HO U HA UMMYHHYIO,
Y Ha BECh OPTaHM3M B II€JIOM, OCOOCHHO MpY MOBBIIEHHOM CO/Iep)KaHUU aMMuaka. [loBpexxaeHHbIe
ATBBEOJIBI 3AMEHSIIOTCSI COSIMHUTEIBPHON TKAaHBIO U YTPAYMBAIOT CBOIO (DyHKIHIO HaBceraa. Criopbl
MOTYT BBI3bIBATh AJJIEPTUYECKUE PEAKIUHU, YTO MPUBOJAUT K IMOBBIIICHHOMY BBIICICHUIO CIU3U B
JIbIXaTeNbHbIE MyTU. Bee 3TO HEraTMBHO CKa3bIBAETCA MPU YBEJIIMUEHUH HATPY30K.

JUis HOpPMaJIbHOTO pOCTa U Pa3BUTHUS MOJIOJOM JIOHIaJd HEOOXOAMMO obOecreyeHue
€CTECTBEHHOCTH U OTKPBITOCTH OpraHU3Ma, KaK SKOJOTUYECKOW CHUCTEeMBI. J[JIuTeabHbIe MPOTYIKU
WIH Ke JaKe CoJepKaHhe Ha OTKPHITOM BO3yXE CIIOCOOCTBYIOT HE TOJIBKO YKPEIUIEHHUIO OMOPHO-
JIBUTATEIBHOTO ammapara, HO U HOPMaJbHOMY KPOBOOOpAILIEHHUIO, a 3HAYUT, PA3BUTHUIO BCEX
opranoB u TkaHeil. [lomuMoO (GU3HOTOrHUECKOTO pa3BUTHs, MOJIOAAs JOLIaJb pPa3BUBAETCS U
ncuxosiornuecku. Conuann3upoBaHHas JIOMIAIb JIETYe MAET Ha KOHTAaKT C YEJIOBEKOM M €H Jierye
aJIalITUPOBATHCS HA COPEBHOBAHUSX, TTOBBIIIAETCS €€ CTPECCOYCTOMYMBOCTb.
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MAPKEP-OPUEHTUPOBAHHAS CEJIEKIUA AYMEHSA

C.A. I'opobey
E.K. Xnecmxuna, 0. 6. 1., npogheccop
oul] nljul” CO PAH
H.H. Kounes, 0. 6. 1., npogheccop
Hoeocubupckuii cocyoapcmeennwiii acpapHulil yHU8epcumem

SlumMeHp 3aHMMaeT 4YeTBepTOe MecTO (TOcie MIIEHUIbl, puca M KyKypy3bl) B MHpE IO
MOCeBHOM TIUIomani. SYMEHb WCIOJB3YIOT B IMHBOBAapEHHOW mNpoMbInuieHHOCTH (~30-35%),
KOPMOBBIX HessiX (mpuMepHo 60%), MHUIEBOH MPOMBIIUICHHOCTH (~5-6%).

MupoBoe TPOU3BOACTBO IMPOAYKLUMU PpaCTEHUEBOJCTBA, He ucKiIoudasd Poccuro,
OpPHEHTHPOBAHO Ha HJKOJIOTMYECKU Oe3omacHble M pecypcocOeperaromue TexHonoruu. OcHOBOR
JTAHHBIX TEXHOJIOTUH SBISIETCS CO3[JaHUE YCTOMUMBBIX K OOJE3HSIM COPTOB CEIbCKOXO3HCTBEHHBIX
KynbTyp. [1o muenuro H.M. JlamuHol, 0fHUM U3 JIUMUTUPYIOUIUX (DAKTOPOB M CHUKEHHS KaueCcTBa
3epHa SUMEHs SBISAIOTCS OO0JIE3HHU, BhI3bIBaeéMble reMHOMOTPO(HBIMU NaToreHamu. OHU SABISIOTCS
TOKCHHOOOPa3yIOIUMHI TpUOaMH, YTO YCHIIMBAET UX BPEIOHOCHOCTD MPH HCIIOIb30BAHUH SIUMEHS B
MUIIEBO, TMBOBAPEHHON ITPOMBIIIJIEHHOCTH U B KOpMoIipou3BoacTBe[ 1].

B Hacrosiiee BpeMsi HET YBEIMYEHHE YAaCTOThl PACIpOCTPaHEHHs] HMHQPEKIMOHHBIX
3a0oneBaHuil stumeHs. [1oaToMy MMEHHO celiyac 3HAUUTENBHO BO3pPOCa HEOOXO0AUMOCTh CO3aHuUs
YCTOMYMBBIX COPTOB K HEOIAronpusTHBIM (haKTOpaM CpeJibl.
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3a cyeT TMOSBJICHHUS HOBBIX TEXHOJOTUWA TaKUX Kak: MOJEKYISIPHOE KapTUPOBAHHE U
CEKBEHHUPOBAHKE, 3HAUUTEIBHO PACIIMPHINCH BOZMOKHOCTH CEJIEKIIMH PACTEHUI Ha yCTOMYNBOCTH
K OonesnsiM. braromaps UM MOSBWICS MOJIEKYJSIPHbIE MapKepbl. OTO JIOCTaTOYHO HOBBIN
MHCTPYMEHT KOHTPOJIS IIEpeaaBaeMoro nmpusHaka [2].

BrniepBbie MoneKyJsipHBIE MapKepbl CTAaId HCIOJIb30BaThCS B CEJEKUMU pacTeHui ¢ 1983
rofga. JlaHHBIA TOAXOM, KOTOPBIA IO3)KE IMONydns Ha3BaHue marker-assisted selection, MAS
(mapkep opueHTtupoBanHas cenekuus, MOC), He SBIsUICS aJbTEPHATUBON KIACCUYECKUM METOJIaM
CEJIEKIINH, KOTOphIe ObLJIM OCHOBaHBI HA CKPELIUBAHUU M OTOOpE pacTeHUi, a MpeACTaBIsI OO0
3 PEKTUBHOE TOTIOIHEHHUE K CYIIECTBYIOIINUM KIACCHYECKUM METO/IaM.

Mapxkep-opuentupoBanHas cenekius (MAS) pacTeHuil 1Mo ycToMuMmBOCTH K OOJE3HAM U
HEeOJIaroNMpUATHBIM YCIOBHUAM Cpelibl IUPOKO ucnoib3yercsa B EBpone, CIIIA, ABcrpanuu, Kanaze.
OCHOBHOM NMPUHIUI MapKep-OPUEHTUPOBAHHOMN CEJIEKIMH 3aKJII0YaeTcsl B OOHApYKEHHE TECHOTO
CLEIUIEHUS MEXAY I'€HOM, KOHTPOJMPYIOIIMM IPU3HAK M MAapKEpOM, a TaKK€ HCIOJIb30BaHUE
accouuanui «MapKep-MpU3HaK» B MPAKTUYECKUX IeNAxX JUIs co3JaHus HOBBIX copToB. C
nosinenueM Meronaa ananuza [JHK- nonumepasnoit nennoit peakuuu (I1LP), koTopelit oTaunyancs
OT JPYTHX CBOEH SKOHOMHYHOCTHIO M MPOCTOTOMN, ObLT pa3paboTaH MIMPOKH CIIEKTP MOIXO0B TS
aHaimza nonmumopdpusma JIHK. HMeHHO mnosToMy Hayajloch IIMPOKOE HCIOJIb30BaHUE
MOJIEKYJISIPHBIX MapKepoB B CEJIEKIIMOHHBIX Hporpammax. Mcnonp30BaHuE MOJEKYISIPHBIX
MapKepOB CHIDKAET (DMHAHCOBBIC 3aTPaThl, COKpAIAeT 3aHUMAaeMble MOCEBHBIC IUIOIAAN U CPOK
CO3/IaHUSI COPTa, IKOHOMUT TPYOBBIE U IHEPTETUUECKUE PECYPCHI.

Mapkepbl, TECHO CLEIUIEHbI C LEJIEBbIM TI'€HOM - 3TO HAJAEKHBIH MHCTPYMEHT JUId
npenckazanus genotuna. OTOOpP HYKHOTO ajieNsl LeJeBOr0 IeHa OCYIIECTBISIETCS Ha OCHOBE
TECHO CILEIUIEHHOTO C HUM aJuleisi COCEIHEro MapKepHOro Jjokyca. Ilpu ucnonp3oBaHuu mnapbl
MapKepoB, PACIOJIOKEHHBIX BOJIHM3U I'eHa MO pa3Hble CTOPOHBI OT HEro, JOCTHUTaeTcss HanOobIas
TOYHOCTh 0TOOpa. MOXHO pa3paboTaTh TaKk HA3bIBAEMbli «BHYTPUICHHBIN MapKep», HO TOJBKO
€CJIM TeH OTCEKBEHUPOBAH U BBIABICHBI Pa3NuyMsi HYKICOTHIHON MOCIEIOBATEIBHOCTH DPa3HBIX
ayieneil JanHoro reHa. Vcnonp30BaHHE «BHYTPUTEHHOTO MapKepay MO3BOJISIET N30UpaTh HYKHBIC
TE€HOTHIIBI ¢ HanboJiee BEICOKON TOYHOCTHIO [3].

Korna OyayT ycTaHOBIEHBI accolMalMM «MapKep-IpU3HAK», TO MOXHO HIPUCTYNATh K
CO3JaHMI0 HOBBIX T'EHOTHUIIOB C TPUMEHEHHUEM TPAJULIUOHHBIX METOJOB  CEJIEKIUU
(6exkpocupoBaHKE, CKPEIIMBAHNE, CAMOOTBIIEHHE U 0TOOP). DTO CYIIIECTBEHHO COKpAIIaeT BpeMs,
HE00X0/IMMOe JJIs1 CO3JaHHsI HOBBIX T€HOTHIIOB.

JlnarHoctuyeckrue MapKephbl Jal0T BO3MOXKHOCTb IIEPEHOCUTH MOJIE3HbIE T€HBI OT IOHOPOB B
ANUTHBIE COpPTa-peUMNHEHTHI. [l 3TOro MCHONB3YIOT CXEMbl MapKep-KOHTPOJIUPYEMOTO
O6exkpoccupoBanusi (marker-assisted backcrossing — mMeTos cenekiuu, Ipu KOTOPOM B TIpoILiecce
MOCJIEIOBATEIbHBIX BO3BPATHBIX CKPELIMBAHUI MepeaaroTcss 1—2 1eneBbIX reHa OT copTa-IoHOopa
COpPTY-PELIMIIUEHTY M MPOUCXOJUT BOCCTAHOBJIEHHME T'€HOTHUIIA COPTA-PELIMIIMEHTa B OCTaBIIEHCS
YacTH TE€HOMA; OTOOp pacTeHUM AJI KaXJIOro IMOCIEAYIOIIEro CKPELMBaHHUs OCYIIECTBISIETCS C
nomombio JIHK-mapkepoB). [l OEKKpOCCHOM CelNeKIUM MOXKHO BecTH oT0op mo: 1)
BHYTPUTEHHOMY Mapkepy; 2) MapkepaM, TeCHO CIEIUICHHBIM C TeHOM; 3) reHeTHuecKomy GoHy; 4)
oTOOp MO TreHeTH4yeckoMy (OHY BMECTE C OTOOPOM IO BHYTPUIEHHOMY MapKepy, TECHO
CHEMJEHHBIM C TE€HOM. 3HAuuTeNbHO OOJbIIOE YHMCIO MapKepoB, KOTOPbIE PaBHOMEPHO
pacopeneneHbl 0 T€HOMY, IMO3BOJISIOT KOHTPOJIMPOBAaTh Iepenady LEeJIeBOro reHa OT JOHOpa
PELUIIUEHTY, U MOTYT YCKOPSITh BOCCTAHOBJIEHHE I'€éHOMa penunuenTta. [IpencraBieHHbI MOAX0
aKTyaJleH IpH NEepeHOCe TEeHOB OT AUKOPACTYIIUX M KYJIbTYPHBIX PpAacTeHHl B T'€HOMBI
BO3/I€TIBIBAEMBIX BHUJOB. JlaHHBIN MOAXOJ MO3BOJIET 3aBEPIIUTH MPOLEcC OEKKPOCCUPOBAHMS Ha
HECKOJIbKO TOKOJIeHHu panbiie. Ecin ucnonp3oBaTh Ha HEKOTOPBIX MPOMEXKYTOUHBIX U
3aBepLIAIOIIMX dTanax CEJIEKLIHMOHHOIO IPOILECcCa HCIOJIb30BATh B KAueCTBE JOINOJHEHUS METOJ
YIBOEHHBIX Tarion0B (OMOTEXHOJOIMYECKUN IMOAXO0J, IMO3BOJISIOMIUNA B YCKOPEHHOM pEXHUME
MOJTy4aTh TOMO3UTOTHEIE ()OPMBI), TO MOYKHO COKOHOMUTH MIPU CO3/IaHUU COpPTa KaK MUHUMYM €II1e
nBaroxa [3].
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s Ttoro utoOwl ucnonb3oBath JIHK-mapkepbl B ceneknuu, TpeOyercss mHPopMaIus o
HYKJICOTH/IHBIX [OCJIEIOBATEIbHOCTAX TE€HOB, KOHTPOJUPYIOUIMX HEOOXOJUMBIA MpHU3HAK, WIH
JTAHHBIE O MECTOIIOJIOKEHHE MX B T€HOME, TaKXKe O TECHO CIEIUICHHBIX ¢ HUMH Mapkepax. Ecim
UCXOJHbIE JTaHHBIE OTCYTCTBYIOT, TO HEOOXOJMMBI MOJATOTOBHUTEIbHBIE HCCIEIOBAHUS, KOTOPHIE
MOTYT 3aHSTh HE OJMH T'OJ.

Takum oOpa3oM, MOJIEKYJSIpHBIE MapKepbl — 3TO HOBOE IOKOJIEHHE TE€HETHYECKHX
MapKepoB, KOTOPHIE UIPAIOT OTPOMHYIO POJb B M3YYCHMH HACIICAOBAHUS I'€HOB U UX aJUICIBHOTO
coctosiHus. OHM UCTIOIB3YIOTCS AJISl aHAIN3a T€HETUYECKOro MoauMophu3Ma U (PUIIOreHeTHIeCKIX
OTHONIICHUN MEXIy OTACIbHBIMA WHAWBHIYYMaMH, BHJIaMH | MOMYJSIUAMH. Takxke uX
OPUMEHSIOT C 1eJbI0 BBISBJICHUS MapKepoB, KOTOpPbIE TECHO CLEIUIEHBI C TeHaMu,
KOHTPOJIMPYIONMMH XO3SHCTBEHHO II€HHBIE NPU3HAKU pAcTeHUH. BHeapeHHe MOIEeKYIIpHBIX
METOJIOB B CEJIEKI[MOHHO-TEHETHUYECKHUE MCCIIEIOBAHUS JalI0 BECOMBIA MPAKTHUYECKUN BKIAJ, 4YTO
MO3BOJIMJIO YCKOPHUTH MOJTYYEHHE HOBBIX COPTOB C 3apaHee 3a1aHHbIMU CBOHCTBAMHU.
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CBA3b ITIPU3HAKOB MOJIO‘IHOﬁ NPOAYKTUBHOCTH Y KOPOB-MATEPEN U UX
JOYEPEU I'OJIIITUHCKOMU ITOPOJBI 110 1-U TAKTAIIUHN

U.C. lamapos
H.U. Hluwumn, k. c. - X. H., doyenm
Hoeocubupckuii cocyoapcmeennwiii acpapHulli yHU8epcumem

BBenenue

OmHMM U3 cambIX BBICOKHX TMOKa3aTeliell MOJIOYHOHM MPOAYKTUBHOCTH B MHUpe 00iamaer
TOJIITHHCKAs Topoaa kopos [10]. Dta nmopona 6su1a BeiBegeHa B CIIA [9]. OdurmansHo momydmia
cBoe HaspaHue B 1861 r. [3]. B Hacrosmiee BpeMsi TOJIUTHHCKAs MOPOAA Pa3BOAUTCS BO MHOT'MX
crpanax: Poccus, Kanana, CIIIA, Hunepnannel, M3pauns, ABctpanus, Hosas 3emanaus u np. [8].

CrpaHoii-nuiepoM MO 3TOMY IOKa3arento sBiserca M3pawnb — B cpeaHeM, yAOW CBBIIIE
12000 r [12], a Hamo#t Ha omHOM U3 depm cocrarisieT okono 14000 xr mpu MK 3,74%, MJ1b
3,45% [11]. CIIA HeMHoro ycTtymnaer 1o 3tuM nokasaressaMm [8]. B Kanane cpennnii ynoi Ha onHy
ronoBy cocrtaBisger 9000 kr [7]. Tlo manapiM Ha 2012 rom B JydmIuX IJIEMEHHBIX XO3SIMCTBaxX
Poccun ynoit 3a 1-yto nakranuio pasen 8026 kxr [S]. B Poccun ogHuM M3 IIaBHBIX MJIEM3aBOJIOB
crpanbl sBisercss 3A0 «Mpmenb» (HoBocubupckas ob6nacte). Cpemanuit ymoit Ha (ypakHyro
KopoBy cocrasisieT 11412 xr [2].

VYBenuueHue yaos U JpyTrux BaKHBIX MOKazaTesled MOJIOYHOW MPOAYKTUBHOCTH 3aBUCHUT OT
psina (akTopoB: IMpaBHIbHOE COATaHCUPOBAHHOE KOpPMIIEHHE, KIMMAaTHYECKHUE YCIOBUS CPEIbl,
HaJIMYue CHEIHaJMCTOB BBICOKOTO MPOQHIs Ha JAAHHOM XO3SIHCTBE, OCOOEHHOCTH SKCTEephepa
KOpoBbI U Ap. Ho, moxanyif, OTHUM U3 CaMbIX Ba)XHBIX YCJIOBHH SIBJSIETCS TPaMOTHOE BEJECHUE
ceneKknnoHHON pPaboTel [4]. CoBEpIICHCTBOBAHHWE TE€X WM HMHBIX MPHU3HAKOB B CTae MOXKET
MPOBOJIUTECS TYTEM OTOOpa BBICOKOMPOMYKTUBHBIX Marepei, MpPaBHIBLHOTO MOA0Opa OBIKOB-
yAydIaTeNied, WMCIOMb30BAHMS PA3TUYHBIX OWOTEXHOJOTHYECKUX METONOB (TpaHCIUIAaHTAIIUS
SMOPHUOHOB, CYTIEPOBYIISIIINSA).
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B ckoToBOzCTBE N0YEpHU, POXKACHHBIE OT BBICOKONPOIYKTHBHBIX Marepeil, HE IOBTOPSIOT
TaKhe K€ BBICOKHE IOKa3aTeiH, MPHUOIMKasCh K CPEIHUM 3HAUEHUSM IO CTady. 3aKperieHue
XO3SIMCTBEHHO-TIOJIE3HBIX MPU3HAKOB M IE€peladya UX MOTOMCTBY SIBISIETCSI OJHON M3 Ba)KHEHUIIMX
3aja4 CeJeKIUU KUBOTHBIX. B Hacrosiiee Bpemsi oco0oe BHUMaHHE YICNISIETCS MOTYYCHHIO
JKOoJIOTHYeCcKH Oe3omacHoil mpoxmykuuu [14,17]. [lng sToro B 30HE pa3BeACHHUS KPYHTHOIO
MOJIOYHOTO CKOTa MPOBOAMTCS MOHUTOPHUHT MOYBbBI, PACTEHUH, OPraHOB U TKaHEH *KUBOTHBIX [13,
19, 21].

Leap uccienoBaHusi — U3YYUTh W3MEHUYUBOCTh M HACIEAYEeMOCTb MPU3HAKOB MOJOYHOU
IIPOJYKTUBHOCTU KOPOB TOJIUTUHCKOW IIOPOABI B TE€YEHHUE JBYX IIOKOJICHUH B JKOJIOIMYECKOU
YHCTOMN 30HE pa3BEICHHUS.

MarepuaJibl 1 MeTOAbI HCCIIeI0OBAHNUS

Uccnenosanus nposoawinck B OAO Baranoso B 2017 1. B 3TOM X03siiCTBE pa3BOAUTCS
KPYIIHBIM pOrarelii CKOT TOJILITHUHCKOM M 4epHO-mecTpoil mopoa. OOliee MorojsoBbe COCTABISAET
3500 ronoB. Cpennuii Hamol Ha kKopoBy B 2016 roay cocraBuin 8200 kr.

JUig u3y4eHus: "3BMEHYMBOCTH U HACJIEAYEMOCTH IPU3HAKOB MOJIOUHOM IPOILYKTUBHOCTH 10
1-o¥i makTanuu B3sTHI JaHHble 0 147 mapam matb-n04b. M3ydyensr ynoi, MJIK, M/Ib, Monounbrit
JKUP, MOJIOYHBIN O€JIOK U KuBas Macca. OmnpeieneHa N3MEHYMBOCTb 3TUX [TOKa3aTeNeH.

[Io nmaHHBIM JUTEpaTypbl 3TO XO3SHCTBO HAXOAUTCS B JKOJOTMYECKH YHCTOM 30HE, B
KOTOPOM ypOBEHb TSKEJbIX METAJUIOB B IIOYBE, BOAE, KOPMAX, OpraHax M TKaHSAX HE MPEBbIILIACT
I[TAK [1, 15, 16, 18, 20].

BhlTa mpoBeieHa cTaTucTHYeckas o0paboTka qaHHbIX. Koapdurment nacnenyemoctu (h?)
BBIYHMCIAIH 10 opmynam:h2=2r,, /5 h?=2R, /u- IS onpeienenust 10CTOBEPHOI Pa3HOCTH JTAHHBIX
Obul ucmonb3oBaH kputepuil CreromeHTa (t-kpurepwmii). Craructudeckas o0pabOTKa JaHHBIX
POBOJIMIIACH B KOMITbIOTepHOM IpuiioxkeHnHn Microsoft Office Excel 2007.

PesyabTarsl nceienoBanus

B OAO "BaranoBo" mans aHanu3a ObUIM OTOOpaHbI KOPOBBI TOJIITHHCKOW IOPOJIBI,
UMEIOIIME POJICTBEHHBIE CBS3M (Marh W 104b). Kaxmas BeiOopka coctout u3 147 xopoB (n=147).
JlaHHbIe 32 EPBYIO JIAKTALIMIO Y MaTrepe u Jouepeit mpuBeaeHsl B Tadbnune 1 u 2.

Tabnuma 1 — [Nokazarenu nponyktuBHocTH MaTepeit (M) 3a 305 nHel nakranuu

[MpusHak n X £Sx d Cv+Scv lim
Voit, kr 147 7298+119 1442 20+1,2% 4045-11370
MK, % 147 3,89+0,03 0,38 10£0,6% 3,08-5,15
MoIo4HBI# KHp, KT 147 283,9+5.3 63,8 22+1,3% 139-483,5
MJBb, % 147 3,32+0,01 0,09 3+0,2% 2,98-3,55
Mo1ouHBIHN O€IOK, KT 147 242,7+4,00 48,5 20+1,2% 124,1-378,6
JKusast macca, Kkr 147 551+£3,8 45,9 8+0,5% 448-701

Tabnuua 2 — [Tokazarenu npoaykTuBHocTH fouepet (/1) 3a 305 nHelt nakranuu

IMpusnak n X +Sx 3 Cv+Scv lim
Y mo#, kr 147 7925+109 1325 17+1% 3800-11688
MIX, % 147 3,76+0,02 0,29 8+0,5% 3,03-4,53
MonoyHsIi Kup, KT 147 296,7+4,1 50,0 17£1% 149,70-412,1
MJB, % 147 3,35+0,01 0,10 3+0,2% 2,65-3,54
MosoyHEBIi OEIOK, KT 147 265,2+3,7 448 17+1% 127,80-392,6
’Kupas macca, kr 147 592,5+4 .4 53,70 9+0,5% 469-742

W3 npuBeeHHBIX JAHHBIX 110 NEPBOM JJAKTAIUU BUHO MPEBOCXOACTBO J0UYepel M0 MHOTUM
CeJIEKLIMOHUPYEMbIM npu3HakaMm. CpenHuil yioil y Marepei ObUT MEHbIIIEe, UeM y godepei Ha 627 Kr
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(8%), (P>0,999). Cnenyer monararb, 4YTO yBEJIMYEHHE HANOS B MOJIOKE MPOM3OILIO HE 32 CUET
MaccoBOro 0oTOOpa MO 3TOMY IpPHU3HAKY, a BCJIEACTBHUE HMCMOIb30BaHMS OBIKOB-YyIIydllaTeNed 1o
HaJ1010.

VY nouepeil yBennuuiach xkuBasg mMacca Ha 41,4 xr (7%), (P>0,999). MaccoBas nons Genka
yBenuumiack HesHauntensHo Ha 0,03 % (P>0,95). Monounsrii 6enok nossicuiics Ha 22,5 kT (8,5%),
(P>0,999). IIponykums xupa He H3MeHWIach. OHAKO, Y JOYEPEH MPOU30ILI0 CHI)KEHUE MacCOBOM
nomu skupa Ha 0,13% (P>0,999). IlomoOHoe CHMKEHHE MOXHO OOBSICHUTH NPUCYTCTBHEM
OTPULATEIILHON KOPPEISLMU MEXKIY YI0EM U MPOLEHTOM Xupa B Mojioke [6]. W neiicTBUTENBbHO, B
BBIOOpKE J04Yepeil, UMeeTCsl OTpUIaTesibHast CBsi3b Mexay ynoem u MJIK (r= -0,26), (P>0,999).
Takum 00pazoM, COBEpIICHCTBYS KaKOW-TMOO NMPU3HAK, €CTh BEPOSATHOCTh CHUKECHUS MOKa3aTess
JpyTroro.

Crout Takke OOpaTHTh BHUMaHWE Ha JUMHUTBHl M BBICOKHE 3HAYCHHUS KOIPPHUIUEHTOB
Bapualy ylos, Kak y Marepeid, Tak u goudepeid. s ymos oObldHO xapakTepHa Oojiee BBICOKas
(dheHoTUnMYeCKas N3MEHYMBOCTh B CPABHEHUH C APYTUMH npu3Hakamu, ocooenno MK u M/Ib.

JUiss OLICHKHM CBSI3M MOJIOYHOM IIPOAYKTMBHOCTH Mareped M J0YEpeH, BBIUUCIUM
KO3 UIMEHTHI KOPPEISIIMN MEX Ty pu3HakaMu (Taom. 3).

Tabnuna 3 — KoadduumenTs! koppemsiuu (r) Mexay nokasarensmu y matepei (M) u gouepeit (/1)
3a 305 nHel nakTauuu

[Tokazarenn Vo, MJTK, MJIb, % | JKuBas macca, | MoOJIOYHBIN MoJiouHBIN
kr (1) | % () 01y) kr (J1) xup, kr (1) | 6Genok, xr (1)

VY noii, kr (M) 0,03 0,01 0,06 0,06 0,05 0,05

MK, % (M) 0,07 0,11 -0,03 0,04 0,13 0,07

MB, % (M) -0,07 0,07 0,10 0,15 -0,04 -0,05

JKusas macca, kr -0,15 0,07 -0,14 0,13 -0,12 -0,14
M)

Mono4HBIH KHp, KT 0,06 0,06 0,05 0,07 0,10 0,07
M)

Moo4HBIH OEJI0K, 0,03 0,02 0,07 0,08 0,04 0,04

kr (M)

B Tabnuue 3 mpuBeneHbl aHHBIE O CBA3M PA3JIMYHBIX NMPU3HAKOB y Marepedl U jaouepei.
[Tony4eHbl oueHb HU3KHE 3HAYEHUS KOAPPHUIMEHTOB KOPPENALNHU, KOTOPhIE TIPU JaHHOH BBIOOPKE
ObUIM HEIOCTOBEPHBI.

Koa¢pdummentsl HaclieqyeMOCTH TPH3HAKOB OBUIM BBIYMCICHBI METOJOM YIIBOCHHOM
KOppEeLUU U yABOEHHOH perpeccuu (Tadi. 4).

Tabnuna 4 — Hacnenyemoctsb (hz) MPU3HAKOB MPOAYKTUBHOCTH Y KOPOB TOJILITHHCKOM MOPOBI 32
305 gueii makrauuu, %

I[Ipusnak n h?=21/, h?=2R,
Vnoi, kr 147 6 6
MIX, % 147 22 17
MosouHBIH KHp, KT 147 20 16
MJB, % 147 20 20
MomnouHbIi O€I0K, KT 147 8 8
JKupast macca, Kr 147 26 30

Hcxonss w3 pe3ynbTaroB, MOXHO CJelaTh BBIBOM, 4YTO KOA(PQPUIMEHT HACIEIYeMOCTH
IIPU3HAKOB MOJIOYHOH MMPOAYKTUBHOCTH HMECT MOOBOJBHO HHU3KUC 3HAYCHUA. ITo JAaHHBIM
JIUTepaTyphl B pasHbIX nonyaauusax h? ynos konebnercs B npeaenax ot 20 u o 47. HacneayeMocTs
MJIXK u MJIB o6s1un0 Beie u h? konebnercs B npenenax 17-70 u 45-70 [4].
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BriBoabI

W3ydeHbl H3MEHYUBOCTD, CBSI3b U HACIEAYEMOCTb MPU3HAKOB MOJIOUHOM MPOIYKTUBHOCTH Y
MaTepen U Joueper TONLITUHCKON Moposl o 1-i nakramuu. [Tokazano, yto ynoi nouepeit ObuUT HA
8 % Bbiue, yeM y Marepeil. Omnako y Hux cHuswica MJUDK na 0,13 %. BbIIBIEHO, 4YTO
KO3(hGUIIMEHTHI HACIEAYEeMOCTH BCEX NMPHU3HAKOB ObutM HU3KKE. CaMblil BHICOKHMN KO3((UIIUEHT
HACJIEeIyeMOCTH 110 JKUBOU Macce, paBeH 26%.
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N3YYEHUE BCTPEYAEMOCTU U TEHETUYECKOI'O PABHOOBPA3USA BUPYCA
KEMEPOBO B KJIEIIIAX, OBUTAIOINUX HA TEPPUTOPUH PECITYBJIMKN KOMU

E.N. Kpusoweuna, A.1. Ky3neyos
Hoeocubupckuii cocyoapcmeennuiii acpapHulil yHU8epcumem
M. FO. Kapmawiog, m.H.c.

@FYVH I'HI] BF «Bexmop» Pocnompebnaosopa

Beenenue

Bupyc Kemeposo (KEMV) siBnsiercst mpencraButenem poaa Orbiviru cemeiictsa Reoviridae
U BXOIHT B cocTaB cepokomiuiekca ['peiir-Aiinenn (Greatlsland).I'enom Bupyca cocraBisier 0KoJIo
20 teic. n.H. u npexacrasieH aByxauteBoil PHK, pasnenennoit na 10 cermenroBpasmepom ot 707
10 3896 n.H. CTpoeHne BUPYCHOM YacTULbI IIpeJCTaBIeHO Ha puc.l.BrnepBble naHHBIN BHpYyC ObLI
BeIZiesieH B 1962 romy oT OonbHBIX Jrojaed u w3 kiemier Buaa Ixodespersulcatus. Kpome storo
KEMV 0Obl1 Tak ke U30JUpOBaH U3 KPOBU MUTPUPYIOIEH NTHIBI — ropuxBocTKU B Erunrte B 1971
r. OTO yKa3bIBaeT Ha OOLIMPHBII apeasl pacipocTpaHeHMsI JaHHOTO BUpYca.

Bupyc KemepoBo BbI3bIBaeT JUXOpPaZO4YHOE 3a00JIEBaHUE Yy UEJIOBEKAa C PE3KUM
noBbllIeHHEM TeMmieparypbl Tena (1o 39-40°C), uHbeKUuEeH CKIep M KOHBIOHKTUBBI, a TaK¥Ke
HOSIBICHUEM ISATHUCTO-TIAMYJIE3HOM MM MEJIKOTOYEUHOU ChiU. ONMUCaHO pa3BUTHE MUOKApPIUTOB
¥ MEHHUHTORHIE(aTUTOB Y ManueHToB. OCHOBHBIM MEPEHOCYMKOM BUPYCa CUHTAIOTCS MKCOJOBEIC
wiemuBraa |. persulcatus. PasButre u COBEpIICHCTBOBAHHE METOIOB F€HETHUECKON AMATHOCTUKH
KEMV no3Bommino HemaBHo o6OHapyxkuTh PHK KEMV B HOBBIX Teorpaduueckux paiioHax.
I'enetnueckue mapkepsl KEMV Obutn BbISIBIEHBI B MKCOMOBBIX Kiemax B Cubupu, Ha Ypaie, a
Takxe B IieHTpanbHOU yacTu EBponeiickoii wactu Poccun [Dedkovetal., 2014; Tkachevetal., 2017]

VW ) vp2
———
) VPs
E Y
o= 2=, VP3(T2)
@ VP6 (xenunrasa)

@» VP1i(nonumepasa)
@ vpa

4 CermenTot
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Puc.1. CtpoeHue BupycHOI yacTHIIbI OPOUBHPYCOB
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B nocnennue rosibl perucTpupyeTcsi pe3Kui pocT CliydaeB YKyca MKCOJOBBIMH KIICIIAMU, a
TaKKe 3a00JIeBAEMOCTH KJICIIEBBHIM SHIIE(PAIIUTOM U KIIemeBbIM Ooppenno3om B Pecyommke Komu,
pacnonararonieiics Ha ceBepo-BocToke EBpomneiickoit uwactu Poccuu. CeBepHas rpanuna
pacnpoctpaHenus kiemeil Buaa |. persulcatusua teppuropum PecryOnumku Komu detko He
OIpe/iesieHa, OJJHAKO MU3BECTHO, YTO B IOCJIEAHUE JNECATHIIETUS IPOU3OILIO PE3KOE MPOJBUKEHUE
IPaHHUIBl K CeBEpHOMY moJisipHoMy Kpyry. Kuerm Buza |. persulcatus sBiisitoTcst mepeHOCYnKaMu
MHOTHX MH(EKIIMOHHBIX 3a00JIeBaHUI BUPYCHOW, OaKTepUaIbHON U MPOTO30iHOM mpuposl. EcTh
JTaHHbIe 00 OOHAPYKEHUH Pa3IMYHbIX HH(PEKINOHHBIX areHTOB Ha TeppuTopuu Pecnydnuku Komu.

Hansbix mo ooHapyxenntro KEMV Ha manHO# TeppUTOpUH HET, MOATOMY HEJIbK) JaHHOTO
HCCJIEIOBaHMs SIBIISUIOCH BBIABIIEHUE reHeTHueckoro marepuasia KEMV B kiemax, oOuTaromux Ha
tepputopun PecmyOonmuku Komu, a Takke T€HOTHIMPOBAHHWE BBISBICHHBIX H30JISITOB JAHHOTO
BHpYyCa.

Jnst  OCTMXKEHUs JaHHOW 1ead ObUIM TOCTaBJIEHBI CIEAYIOIIME 3aJa4vM: CO3/aHue
xkowekimu JIHK/xTHK w3 kiemieit 1. persulcatus, oTJIOBIEHHBIX Ha TEPPUTOpUU PecrmyOauku
Komu; ckpuHUHT Hccienyemblx oOpa3loB Ha Hauuuyue reHerudeckoro marepuana KEMV ¢
ucnionb3zoBanueM [II[P B pexumMe pealbHOrO BpPEMEHH; ONpPENENCHUE HYKJICOTHIHBIX
nocieaoBarenbHocTelt  pparmenta reHa PHK-3aBucumoit  PHK-monmmmepassl ¢ menbio
TeHOTUITMPOBAHUS BBISIBJICHHBIX U30JISTOB; IPOBEICHUE (PUIOTEHETUYECKOTO aHAIN3A.

Marepuaiabl U MeTOABI

OtnoB kiemeit mpooauics cotpyanukamu OI'YII «Jlesundexuus» PocnorpebHanzopa,
r. ChIKTBIBKap Kak omucaHo Hamu panee [Kartashovetal., 2017]. B wuccnenoBanue ObLIO B3SITO
380kuemeit Buma l. persulatus, coOpaHHBIX ¢ paCTUTEILHOCTH B FOJKHBIX U IIEHTPAIbHBIX PaliOHAX
Pecriyonmuku Komu, rie Hambojee 4acTo pEerHmCcTPUPYIOTCS CIIydaW MpucachiBanus kiemei (151
ocobeii B 2013 r, 125 B 2014 1, 104 B 2015 r.; camku — 185, camiel — 174, aumdpsr — 21).
['omorenuzanus KieHel OCYIIECTBIIACH C MCIOIb30BAaHUEM JIaDOPATOPHOTO TOMOrEHH3aTOpa
Tissue Lyser (Qiagen, I'epmanumsi) B 300 Mxn crepunbHOro QuspactBopa. Brigenenue
HYKJIEMHOBBIX KHCJIOT OCYHIECTBIISZIOCH METOAOM  (DEHOJI-XJIOPOOPMHOM  SKCTpaKkLMU €
UCIIONIb30BaHUEM  KomMmepdeckoro  HaOopa(«Jlutex»,  Poccusi)  cormacHO — MHCTPYKIUHU
npou3BoauTens.Peakiyst 00paTHON TpaHCKPHUMIKUK MpoBoaniack HabopoM «Pesepra-100» (PI'YH
[MHUUND PocnotpebHanzopa, Poccust). [lepBuyHbIl CKpUHUHT KIIEIIEH Ha HATMYUE TEHETUYECKOTO
marepuaia KEMV nposoawmu ¢ nomomisio TP B pexxume peanshoro Bpemenu [Dedkovetal.,
2014]. I'enotunupoBanue BbIsABIEHHBIX M30TOB KEMV ocymectisanock ammiuduirpoBanieM
¢parmenTa cermenta 1 KEMV (260 m.H.) ¢ noMompio pa3paboTaHHONW HaMH Maphl MpaiiMepos.
CexkBeHUpPOBaHUE MPOIYKTOB aMIUTH(PHUKAIUU MPOBOAMIN MO 00EUM IEMsIM MOAU(PHUIMPOBAHHBIM
MeToqoM CsHrepa Ha OCHOBE KANMWJUISIPHOTO AJIEKTpodope3a C MOMOIIbI0 aBTOMAaTHYECKOIo
cekBeHaropa 3130xl GeneticAnalyzer («AppliedBiosystems», CIIA). AHanu3 NOTY4EHHBIX
HYKJICOTHUJIHBIX TIOCIIEIOBATEIHLHOCTEN MPOBOAMIM C HcTofib3oBaHueM rporpammbl Unipro UGENE
v.1.27.

Pe3yabTaTsl HcciefoBaHUA

IIpu ckpununre 380 00pa3noB OT Kiemiedl ObLTO BBISIBICHO 3 MOJIOKHUTEIBHBIX MPOOHI,
conepxkamux reHeruueckuid marepuan KEMV. Takum oOpa3om, ypoBeHb HMH(YHUIMPOBAHHOCTH
wiemei |. persulcatus na Teppuropun Pecnybnuku Komm cocraBun 0,8+0,2 %.Bce kiemu, B
koTopbix Obl1 BbIsIBIEH KEMV, sBrnsamuce camkamu. BwupoBas npuHAANEKHOCTH KIIEIICH,
UH(OUIIUPOBAHHBIXBUPYCcOM KemepoBo, Oblia JOTOTHUTEIHHO TOATBEPKIACHA ITyTEM OIpeIeIeHHs
HYKJICOTH/IHOM TIOCJIeI0BAaTEIbHOCTH (parMeHTa IeHa HUTOXPOMOKHUIA3bl, JIOKATM30BAHHOTO B
MUTOXOHIpHaIbHOM TeHoMe kitenia [Mikryukovaetal., 2016].

Jlnst BeisiBiieHHBIX M30TOBKEMYV OBl onpeienieHbl HyKJIEOTHIHBIE MTOCTIEA0BATeIbHOCTH
¢parmenta cermenra 1, kxoxupytomero PHK-3aBucumyro PHK-nonmmmepasy. Ha ocHoBanum
MOJTYYCHHBIX JaHHBIX OBLJIO MOCTPOCHO (DUIIOTEHETUUECKOe AepeBO(pHC. 2) U MPOBEACHO CPAaBHEHUE
C U3BECTHBIMH MOCIEAOBATEILHOCTAMU BUpyca KemMepoBo, 1eMOHUPOBAHHBIMU B MEXIYHAPOAHOU
6aze ganHblx GenBank NCBI, a Ttakke ¢ HYKJIECOTHIHBIMH IIOCIEIOBATEIBHOCTSIMHU APYTUX
OJIM3KOPOJICTBEHHBIX BHUPYCOB, BXOISAIIMX Trpynnmy Bupyca [peiir-Ainenn. PesymbraTsl
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(UITOTEeHETUYECKOTO aHallu3a MOATBEPIMIIA MPUHAAIC)KHOCTh BBIIBICHHBIX u30sTOB KKEMV.
Mzonsater KEMV, mupkynupytomue Ha Tepputopuu Pecnyommkun Komu, hopMupyror oTaenbHyr0
BETBb B IIpeJieNax Kiazpl, cQOpMUPOBAHHON MPOTOTUITHBIMU mTaMMaMu KEMV.

KEM6
KEM9
=1 KEM34
Kemerovo virus (KC288130)
75/ | Kemerovo virus (HQ266591)
74 Kemerovo virus (HM543481)
—Tribec virus (HQ266581)
99— Lipovnik virus (HM543475)
Great Island virus (NC_014522)

Puc. 2. Jlemaporpamma cXo0ACTBa HYKJICOTHIHBIX TOCIEIOBATEIBHOCTEH ¢parmenTa 1
cermenTa renoma KEMV (280 1.1.).

KupHbIM KpacHbIM MPUPTOM C MOAYEPKUBAHHEM BBIIEICHBI H30JATHI, MOITYYCHHBIE B
JnaHHoM padote. duoreHeTHUECKUI aHAIM3 TTPOBEJICH C UCIIOJIb30BAHUEM CTAaTUCTUUYECKON MOICIIN
3ameH [[xykca-Kanropa. [lepeBo moctpoeHo ¢ ucnonb3zoBanuem anroputma NJ. Cratuctudeckas
JIOCTOBEPHOCTH TOIOJIOTUHU ycTaHoBIeHa 3a cueT 1000 OyTcTpan-noBTOPOB.

YpoBeHb TOMOJIOTHH HYKJICOTUIHBIX MOCIEI0BATEIbHOCTEMH, BBISIBICHHBIX H30J5T0B KEMV
B CPaBHEHHUU C U3BECTHBIMH TOCIe0BaTeIbHOCTAMEU Bupyca Kemepoo (HQ266591 u HM543481)
coctaBun 94 %. Yposenbp romosioruu uzonara KEM34 c¢ uzomsrom u3 KemepoBckoit oOmactu
(KC288130) cocraBun mopsiika 92%, COOTBETCTBYIOIIMIM TMOKazarenb it u30iaToB KEM6 u
KEMO9- 93% (Tabmn.1). Mexny cob6oit KEM6 u KEM9 unentuunst, a or KEM34 otnuyarorcs 7
HYKJICOTHTHBIMH 3aMCHAMH.

Tabmuna 1 — YpoBeHb TrOMOJIOTHH HYKJICOTHIHBIX ITOCIICIOBATEILHOCTEH, BBISIBIICHHBIX
HM30JISITOB ¢ U3BECTHBIME MocaenoBarenbHocTaMu KEMV

HQ266591 KC288130 HM543481
(Erumer) (KemepoBo, Poccusi) (Erumer)
KEM6 (2014 1.) 94% / 14 3ameH 93% / 18 3ameH 94% / 14 3ameH
KEM9 (2014 1.) 94% / 14 3amen 93% / 18 3amen 94% / 14 3amen
KEM34 (2013 r.) 94% / 15 3amen 92% / 17 3amen 94% / 15 3amen

bbuia BhIsIBICHA YHUKaJbHAsi HECHHOHMMHMYHAsI HYKJICOTUHAS 3aMeHa MepBoro kojgoHa G-
>A(GTC ->ATC), kotopasi BeleT K aMHUHOKHCIOTHOMY 3aMEIICHUIO M30JICHIMHA Ha BajauH. [10
CBOEH CTPYKTYypE BaJMH U M30JIEMLIMH OTJIMYAKOTCS APYT OT Ipyra BCErO JHIIb HATUYUEM OTHOU
metuneroBoi (CHy)rpynmoii, Ho o cBoicTBaM JaHHbIE AMUHOKHCIIOTBI MOTYT UTPaTh HE CXOTHBIE
pOJM, BO3MOXHO, Jaxke C pa3Hoi 3¢ddekTuBHOCTRIO. BiMsHMEe AaHHOTO aMHUHOKHMCIOTHOI'O
3amenieHus: Ha mnpossienne ¢yakuuii PHK-3aBucumoit PHK-momumepasst Bupyca KemepoBo
TpeOyeT NalbHEeHIIero n3y4eHus.

3akiro4yenue

B  pabore omucano oOnapyxxkenme PHK  Bupyca KemepoBo B kiemax
I. persulcatus,coopannbix Ha Tepputopun Pecnyomuku Komu. CekBeHupoBaHue (parMeHTa reHa
BupycHoil PHK-3aBucumoii PHK-nonumepassl nokasano, 4To BbIAEIEHHBIE U30JSATHl OTIMYAIOTCS
MEXIy CO0OM M OTJIMYAIOTCS OT YyKe€ H3BEeCTHBIX mocienoBatenbHocTer KEMV. Tlo Bceit
BEPOSITHOCTH, OHH MOTYT OBITh NPEACTABUTENSIMH HOBOW T'€HETHUYECKOW TIPYIIBI 3TOTO BHJIA
BUpycoB. BrisiBnenue HoBbix reHoBapuanToB KEMVHa ceBepe eBpomeiickoit vactu Poccun
nokasbiBaeT, yto KEMV pacnpoctpaneH cyiiecTBeHHO Oojiee HIMPOKO, 4eM ObUIO MPHUHSTO
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cuntath panee. C yderoM ciabOH M3YyYEeHHOCTH 3TOTO BHpPYCa, BBICOKOTO IOTEHIHANA
TeHETHYECKON N3MEHYMBOCTH U CIIOCOOHOCTH BBI3LIBATH 3a001€BaHUE YETOBEKA CJICOYCT IPpU3HATh,
410 TpeOyeTcs JampHelIIee u He3aMeNTMTEIbHOE n3yueHue Bupyca Kemeposo.
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N3YYEHUE BCTPEYAEMOCTH PA3JTMYHBIX TEHOTHUIIOB BUPYCA I'ETATUTA
C CPEU BUY-UHOUIIUPOBAHHBIX JIIOAEN B HOBOCUBUPCKOU OBJIACTH

A.U. Kysneyos, E. 1. Kpusoweuna
E.B. Iluwenko, 0. 0. 1., npogheccop
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumem
E.B. Yyb, H. c.
M IO. Kapmauwios, m. H. c.
@FYH I'HI] BB «Bexmop» Pocnompebnad3opa

BBenenne. Bupyc rematuta C (manee BI'C) — 310 HeGombIol 0007104YeUHBI BUPYC C
IMaMeTpoM c(pepruecKruX BHPYCHBIX YacTHIl 55-65 HM, comepxanmii ogHonenoueynyio (+) PHK,
SIBJISIFOLIMIACS MMHCTBEHHBIM BHIOM poja Hepacivirus B cocrae cemeiictBa Flaviviridae. Bupyc
nopakaeT KJIETKM II€YeHH, BBI3bIBAET 3a00JieBaHUE, OTIMYAIOLIEECs] 4YacTo OeCCUMMITOMHBIM
BHayajle TEYCHUEM U BBICOKOW CTEMEHbIO XPOHHU3ALMU HHPEKIIUH, KOTOpast MOXKET BapbHUPOBATH 110
CTENEeHM TSDKECTHU OT JIETKOTO 3a00JIeBaHus, IPOJOHKAIOIIEr0Cs HECKOIBKO HEEIb, 1O CEPhE3HOT0
COCTOSIHUS, IPUBOJSILETO K PA3BUTHUIO UPPO3a MEUEHU U FeNaTOLEIUIIONIPHON KapIIMHOMBI.

Ha cerognsmnuii nenp B Mupe 3apeructpuposano 6osuee 71 miaH. BI'C-unbuupoBaHHbIX
mozeit. Exxeronno okoso 1,75 MiH. moael mpuoOpeTaroT 3Ty HH(EKINIO, YTO MPEBBIIIAET U YHUCIIO
cmepteit ot BI'C-acconmupoBannbix 3a0oneBanuii (399 Tric.), ¥ 9UCIIO BhI3IOpaBiIuBaromux (843
TBIC.). DTO O3HAYaeT, yTo obuiee ynciao nHpumpoBaHHbXx BI'C TonbKO BO3pacTaer roj oT roja.
Camblil BBICOKHH ypOBEHb 3a00JIEBa€MOCTH Ha JaHHBIM MOMEHT peructpupyercs B EBpone u B
BOCTOYHOM cpenu3emMHomopbe (Hutin, 2017). Cpemn cnoco6oB 3apaxenus BI'C mumupyror
HapKOMAaHHUS U IPUMEHEHNE HECTEPUIIbHBIX MEIUIIMHCKUX MPUOOPOB, B MIEPBYIO OYEPEH IINPHUIIEB.
I'pynny pucka nepenaun BI'C B OCHOBHOM COCTaBIISIET 3HAUUTEIbHAS YaCTh HACEIEHUS B BO3pacTe
ot 25 no 30 ner, Tak kak renatut C cuutaercs 3ab0ieBaHUEM, ACCOIIMMPOBAHHBIM C HApKOMaHUEH
U IPOMHUCKYHTETHBIM TIoBeieHreM (Duberg u np, 2011).

OnyOiarKoBaHbl KOMILJIEKCHBIE JaHHble 00 ypoBHe uHOuuupoBanus BI'C B OGonbmmHCcTBE
ctpad mupa. Ilo stum nanusiM B Poccun 6bu10 3apeructpupoBano 4748 (3238-4960) teic. BI'C-
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UHHUIMPOBAHHBIX JIIOJEH, 4TO cocTaBisieT 3,3 % oT Bcero HaceneHus crpaHbl. 54,9 % 3apaskeHbl
nepBbIM reHotunom, 8,1 % Bropem u 36,3 % tpetbuM. Ilo 3apaxennoctu Poccust Haxoautcs Ha 7
mecte u3 100 npeacrasiennsix crpan (Blach u np, 2016).

Panee B HoBocubupckoii obnactu cpenn BUY-uHQUIIMpPOBaHHBIX JIOJECH ypOBEHb
sapaxkxeHHocTH BI'C u cooTHoleHHe TreHOTHIOB Obutn cienyrommmu: 41,9 % (35,8-48,0%) —
BCI'/BUY-koundunuponanusie; 1 renorun —49,9 %, 2 -4,1 % u 3 — 46,1 % (ycros, 2003).

B psane wuccnenoBanuii ObLJIO MOKa3aHO, YTO TEHOTHII | MOXET OBITh CBA3aH C Oojee
TSOKENBIM TEUEHHUEM TIenaThTa, ObICTPhIM Pa3BUTHEM JIEKOMIIEHCUPOBAHHOM cTaguu 3a00JieBaHUA,
TpeOytomei TpaHcmantanuio nedeHu (Zein, 2000). I'enotun 3 acconuupyror ¢ 0osiee OBICTPHIM
nporpeccupoBanriem ¢udposza (Probst u ap., 2011). CranmapTHas cxema JCYCHHS IAlMCHTOB C
xpoHnyeckuM renmatutoM C — 3TO HCIOJIB30BaHHME IMPOJOHTUPOBAaHHBIX (GopM HHTEpdepoHa-O6
(MH®-62a, UH®-62b) B coueranuu ¢ pubaBupuHOM. OmpeieieHne T'€HOTHIIA BUPYCa HMEET
BXHOE KJIMHMYECKOE 3HAU€HUE JUIsl ONpEIENIeHUs TAaKTUKU Tepanuu npu Jsedenun BI'C-
WHOUIUPOBAHHBIX MAalMEHTOB M 1 MporHo3a d3ddextuBHOoCcTH JedeHus. [lanueHTsl,
uHummpoBanusie BI'C 2 wnu 3 renotuna, gydiie MoagaroTcs JICYSHUI0, ObICTpee U 3HAYUTEIHHO
yaiie JOCTUralOT CTOMKOr0 BHUPYCOJOTMYECKOTO OTBETAa [0 CPAaBHEHHIO C MAlUEHTaMH,
uH¢punupoBanubiMu BI'C renoruna 1.

Lenap [gaHHOTO UCCIENOBaHUS COCTOSJIAa B HW3YYEHHHM BCTPEYAEMOCTH Pa3IUYHbBIX
reHotunioB BI'C B o0pa3sumax kpoBu, mnosnydeHHbIX OT BUHUY-unHpuuupoBaHHBIX Jtojed B
HoBocubupckoii obmnactu B 2016 romy. Jnsg OOCTHXKEHUS NAaHHOW LENH ObUIM IOCTaBJICHBI
CIIEyIOIIKE 3a/ia4M: BbIJCIICHUE HYKJIEHMHOBBIX KHCIOT U3 OTOOPAHHBIX CHIBOPOTOK, BBISBIIEHHE
BI'C/BUY-konHpUIPOBaHHBIX 00pa3lloB, ONpeAeTeHIe TeHOTUIIOB BhIsSIBIEHHBIX N3059T0B BI'C 1
aQHAJINU3 MOJIYYEHHBIX JaHHBIX.

Marepuanbl U MeToabl. B uccnenoBanue Bonuin 722 oOpas3la CHIBOPOTOK KPOBU OT
BUY-unduuupoBaHHbIX MNalMEeHTOB, IpoxkuBaroumx B HoBocuOupckoit obnactu. Bwinenenue
HYKJIIGMHOBBIX KHCJIOT MPOU3BOIWIOCHE MeTooM aduHHON copOuMM ¢ HUCHOJIB30BaHUEM
koMMmepueckoro Habopa «PUBO-mpen» («Mutep/labCepucy). [Ins MOCTaHOBKM peaKIMH
oOpaTHOM  TpaHCKpUMNIMK  HUcCHoib30Baics  Habop  «Pesepra-L»  («MutepJlabCepBucy).
['enotunupoBanue oOpasnoB meroaoM [P B pexxrme peanbHOro BpeMEHH MPOXOAMIO B 2 3Tara.
Brisiaenne BI'C-monoxurtenbHbIX 00pa3lioB MPOBOJWIOCHE C  HUCHOJIb30BaHHMEM Habopa
«AmmmuCenc® HCV-FL»  («Mutep/la6Cepsucy). Jlns ompegernennss remotunoB BI'C B
BRIBICHHBIX ~ 00pasuax  Oblm  mcmomb3oBan  HaGop  «AmmmuCenc®  HCV-1/2/3-FL»
(«MuTepJlabCepBucy).

PesyabtaTrel. B wuccinenoBanue Bomum 722 oOpasuna  chIBOpOTOK KpoBu BUU-
MH(QUIUPOBAHHBIX MALMEHTOB, ISl KOTOPBIX ObUIO MPOU3BEIEHO BbIJIETICHUE HYKIEHMHOBBIX KHUCIOT
U olpezeneHue reHoruna supyca renatura C npu nomouu [P B pexxnMe peanbHOro BpEMEHHU.
N3 Bceit BoIOOpKK 332 mpobsl okazanuck BI'C-monoxkutenbHbiMu. M3 332 oOpasuos 191 Obun
orpesiesicH Kak mepBbiid reHotun (57,5 %), 9 - Bropoit renorun (2,7 %) u 132 — tperuii (39,8 %).
Pacnipenenenue renorunos Mexay coboit B HoBocubupckoit obnactu B 2016 1., 2002 rogax (B1Y-
acconrpoBanHble) U 1o Bcel Poccun B 2015 r. (He BUY-accounnpoBaHHbIe) TOAY MPEICTABICHO
B Ta0mnuie (tadmn. 1):

Tabnuna 1 — CpaBHeHue yacToThl BcTpedaeMocTu reHoTunoB BI'C B pa3nuuHbIX BEIOOpKax

HoBocubupckas o6:., 2016r. | HoBocubupckas 061., | Cpeanee mo Bceii Poccun,
(PesynbTaThI 2002r. 2015r.
JTaHHOU pabOoThI) (Illycros, 2002) (Blach u ap., 2016)
1 reHoTHI 57,5% + 1,4% 49,9% 54,9%
2 TeHOTHII 2,7% £ 0,4% 4,1% 8,1%
3 reHOTHUII 39,8% +1,3% 46,1% 36,3%
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CooTHOIIEHNE TE€HOTHIIOB OCTAE€TCS IPUMEPHO IOCTOSIHHBIM BHE 3aBUCUMOCTU OT
ucciaexyemoit rpymmbl (BUY-acconmmpoBaHHass WM HET). YPOBEHb BCTPEYAEMOCTH IE€PBOTO
reHoruna Ha 7,6% Bebiiie, yeM B 2002 roay u Ha 2,6% Bbllle CpeIHETO 3HAYCHUS IO CTPAHE.

Jus 30 BI'C-monoXWTeNnbHBIX  OOpa3loB  OBUIO  TIPOM3BEACHO  YCTAHOBIICHHUE
HYKJICOTHTHON TOCIEI0BaTEIbHOCTH (hparMeHTa TeHomMa MeTojgoM cekBeHupoBanus JHK mo
Conrepy. Ha ocHOBe MOJIy4eHHBIX JAHHBIX ObUIO MOCTPOEHO (uiioreHeTudeckoe aepeso (puc. 1).
CexBeHMpPOBaHUE MO3BOJIMIIO PELUIUTH CIAEAYIOLINE 3a/1a4u:

- c Oomplieil TOYHOCTHIO OIpPEAETUTh T'€HOTHN 00pa3uoB (HMOATBEPIUTH TOYHOCTD
CKPUHHMHTOBOTO T€HOTUITMPOBAHUS );

- BBISIBUTD CyOTHIT;

- 00HAPYKUTh PEKOMOUHAHTHBIE 00PA3IIHI.

13 30 oTcekBEHMPOBAHHBIX 00PA3IOB 5 ObUIM OTHECEHBI K cyOTumy la, 9 x cyorumy 1b, 1
K cyOoTumy 2a, 13 x cyoTtuny 3a u 2 oOpasia Heclid peKOMOWHAHTHBIN TeHOTHII.

3akiouenue. Bricokuii ypoBeHb KowHuuUpoBaHus B HoBocuOupckoir obmactu
YKa3bIBAa€T HA MOBBILICHHYIO CTENEHb XpoHU3aluu renatuta C B perMoOHE U JIETAIbHOIO Pa3BUTHUS
BI'C-acconuupoBannbix 3a0osieBaHuii mnedeHn. B rpynmne BUY-unpunumpoBaHHBIX JIHOACH
noMuHMpoBaHue nepBoro reHotuna BI'C coxpansercs, a dacTrora €ro BCTPEYaEMOCTU
OTHOCUTEIIHO JIPYrMX T'CHOTUIIOB YBEIMYMBAETCA. DTOT T€HOTHUIl OTIMYAETCs OOJee TAKEIbIM
T€YeHHEM 3a00JIEBaHUS U TPYJHEE BCErO MOJAAETCS JIEUEHUIO. DNUJIEMHUOJOTHYECKasi CUTyalUs
otHocuTenbHOo BI'C B pernone u B 1e7I0OM IO CTpaHe TpeOyeT yCUIICHHOIO0 BHUMaHUsS K Mpobieme
pactipoctpaneHust nHGEKIMH. B mepByro odepens 3TO OTHOCHTCS K TPYIIE PHCKA, CBSI3aHHOH C
HapKOMaHUEH.

CexkBeHHpOBaHUE, B OTJIMYME OT CKPUHUHIOBOIO MCCIEAOBAaHUS IO3BOJIMIIO BbISIBUTH
peKOMOUMHAHTHBIE 00pa3Iibl, YTO MOKET CBUJIETEILCTBOBATH O HECOBEPILIEHCTBE COBPEMEHHBIX TECT
cucreM. Jlns oOHapyxkeHHss pekoMOMHaHTHBIX TeHoturoB BI'C t1peOyercs mnpumeHneHue
JOTIONTHUTEIBHBIX TECT CHUCTEeM WU CeKBeHHpoBaHMe. Ha 93TO mpuxomuTcs 3aTpadyuBaTh
JIOTIOTHUTEIIbHOE KOJIMYECTBO BPEMEHHU U MaT€pHAJIbHBIX CPEJICTB.
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FEMATOJIOI'MYECKHE IIOKA3ATEJIA KPOBU MAPAJIOB AJITAE-CASTHCKOM
IMOPOJbI B YCJIIOBUSAX 3AITATHOU CUBUPU

JI.M. Crnoboorcanun
B.JI. Ilemyxos, 0. 6. 1., npogheccop
Hoeocubupckuii cocyoapcmeennuiii acpapHulil yHUgepcumem

B ropax, na rore 3anagnoit Cubupu, Mapaiabl U3BECTHBI C TIO3HETO IIIEHCTOIEHA. DTOT
MOJIBUJT OJarOpoOJHOTO OJICHS SIBISIETCS CaMbIM KPYIHBIM MpEACTaBUTEIEM pojia, OOMTAIOIIEM Ha
TEPPUTOPUU Haled cTpaHbl. Mapan, kKak W Jo00H Jpyroil BUJ KUBOTHBIX, HWMEET CBOH
ouonoruueckne ocobennoctu [7]. Ha Anrae B 2007 r co3naHa HOBas anTae-casHCKas Mopojia
mapanoB [1, 4-6]. M3ydyeHbl IpOAYKTUBHOCTb, DKCTEPhEP M TOPMOHAJIBHBIN CTATyC >KUBOTHBIX
HOBOH noposl [4, 6].

B mpouecce pocrta u pa3BUTHS KUBOTHOTO, HAXOJSIIETOCS B TEX MM HHBIX YCIOBHSX
conepkanusi, (Qusnonorndeckue (PyHKIHUU MPETEPIIeBAIOT U3MEHEHUs TMOJ IEHCTBHEM MHOTHX
daktopos [2]. [IpocnenuTs 3a TAKUMU U3MEHEHUSMH BO3MOKHO MOCPEACTBOM HU3YUYECHHS OJTHOTO U3
BAKHEUILINX MHTEPHEPHBIX MOKAa3aTeNe - TeMaTOJIOTHYECKOTO CTaTyca, KOTOPBIM HEOCPEACTBEHHO
CBS3aHHOT'O C YpOBHEM oOOHIeEro oOMEHa BEUIECTB U MHTEHCHUBHOCTHIO TEUEHHS OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MIPOLIECCOB B Opranu3me [3].

B HacTosmee BpeMsi reMaTosIoTHYeCKue MoKa3aTelu KpoBU MapaiioB 3anaaHoi Cubupu
Mano wu3ydeHbl [7]. KpoBb — mocTaToyHo maOuibHas Cpela, 4YTO CYIIECTBEHHO IOBBIIIAST
aJlalTallHOHHbIE CBOMCTBA JKMBOTHOTO K HW3MEHSIOIIMMCS YCIOBUSIM BHEIIHEH cpenbl.
['emaTonoruyeckre OCOOCHHOCTH  TO3BOJISIIOT — MCCIEAOBaTh  HEKOTOPBIE  HKOJOTHUECKUE
OCOOEHHOCTH, WHAMBHUAYAJIbHYIO  HM3MEHYHMBOCTb, BHJOBBbIE  OCOOEHHOCTH  OPraHU3MOB,
MOMYJISIIIMOHHBIEC PA3IHUUs U BHYTPHUIIOMYISIIMOHHYIO BaprHabenbHOCTh [3].

B Hay4HOIl muTEpaType MMEIOTCS JHIIb €IAUHUYHBIC JaHHBIE, B KOTOPBIX HEAOCTATOYHO
M3y4YeHbl UHTEPHEPHBIE MMOKA3ATENHN B MONYJALMK MapajioB B pa3iIMyHbIe MEPHUObl OHTOI'CHE3a, B
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YaCTHOCTH I'€éMaTOJIOTUYECKOr0 COCTaBa KPOBHU C YUETOM 3KOJOTMYECKUX ycinoBuid. Ha Tepputopun
Cubupu mpoBOAUTCS KOMIUIEKCHBI MOHUTOPUHI MOYBBI, KOPMOB, OPTaHOB M TKaHEW >KUBOTHBIX
pa3HbBIX BHUJOB Ha COJAEpKAHHME TSKENbIX METAUIOB, KOTOPBIM OTpa)kaeT BO3JEHUCTBUE CPEIbl HA
MONYJISIMUA PACTEHUH M KUBOTHBIX [8-16]. Hamu u3ydyeH remMaTosIOTMYECKUi CTAaTyC CalKOB B
BO3pAacTe OJIHOTO T0ja anTae-casHckor nmopoabl B Pecybnuke Anraii B CIIK «AGaiickuii». 3abop
KpOBH ITPOBOJIUJICS TIPH BaKIIMHAIIMH >KHBOTHBIX B HOsiOpe 2017 roxa.

PesynbTathl HccienqoBanus IpeACcTaBiIeHbl B Tabuie 1.

Tabnuna 1 — HekoTtopsie reMaToJIOrM4eCKUe 0Ka3aTesid KpOBU MapajioB

Ilokasarenn OTHOIICHHE
XtS, c Iv Lim KpailHUX
BapUaHTOB
Dpurpouutsl, 10 12/J1 5,0+0,5 1.2 24,0 3,6-7,0 1:2
Jleiixouutsl, 10 9/.]'[ 5,3+1,2 2,9 4,7 3,9-11,2 1:2,9
I'emormobuH, /1 169,7+7,0 17,3 10,2 153,0-193,0 1:1,3
TpomGowurtl, 10 9/)1 78,5+13,6 33,4 425 40,0-122,0 1:3,1

JlanHple TaONMMIBI OTPAXAIOT CpPEJAHHUE 3HAUEHUs HEKOTOPbIX TI'eMaTOJOIMYECKUX
nokasareseil KpoBu cailkoB. HanmMeHsbIas eHOTHIIMYECKasi N3MEHUYMBOCTD B U3YYEHHOU BBIOOPKE
XapakTepHa s YpoBHS remoryioOnHa. HaumbGonbmass Bapuanus HaOirogangack IO KayecTBY
neiikonuToB. IlomyuyeHHbIE CpelHUE 3HAYEHHs] MOXHO paccMaTpUBaTh Kak IPEABAPUTEIBbHYIO
HOpMY Tl MapanioB Anrae-CassHcKol mopoabl B Bo3pacte 1 roja B yenoBusx 3anagHoir Cubupu.

BriBoabI

1. 3ydyeH remMarosoru4yeckuii cTaTyc CaiikoB aiTae-CasHCKOW MOPOAbI, KOTOPBIH MOXET
MCIIOJIb30BAThCS JUIsl OLIEHKH MHTEphepa MapajioB U IKOJIOTHYECKUX uccienoBanuid. [lokasano, 4ro
KOJINYECTBO JICMKOLMTOB M TPOMOOLUTOB B BHIOOPKE XapaKTEpU3yeTCs OYEeHb BBICOKOIl
(eHOTUITNYEeCKON N3MEHYNBOCTHIO.
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CIIOPTUBHASA 'EHETUKA

E.K. Cmenanosa
O.U. Cebedxcko, K. 6. H., Ooyenm
Hoeocubupcxuii 2cocyoapcmeennuiili acpapHulil yHUgepcumen

Cnopt — 3TO OrpoMHBIE (U3NYECKHE BO3MOKHOCTH, BBIHOCIHMBOCTBH, CHJIAa, M KpEIKOE
310poBbe. MIMEHHO MO3TOMY 3TOT POJ AEATENBHOCTH MMEET BBICOKYIO NOMyJsipHOCTb. Ho Kak
BbIOpaTh BUJ| CIIOPTA, KOTOPBII MOJ0MIeT KOHKPETHOMY uenoBeKky? Kak BBIIBUTB €ro criocoOOHOCTH
u 3a1aTku? Bee 3T Bonpockl chopMUpoBalIn TaKyt0 OTpacib B HayKe Kak CIIOPTUBHAs TeHETUKA.

Knon bymap B 1983 rony BBen TepMHUH «CHOPTHBHAsI TE€HETHKa», TJI€ OMyOJWKOBAJ JBa
o030pa B ogHoM xypHane «Exercise and Sport Science reviews», Tam ObUIH TpPEICTaBICHbI
VMHAMBHUYaJIbHbIE PA3JIMYUS B OTBET HAa (PU3WYECKUE HArpy3KH, a TaK e ObUIM IpPEICTaBIECHbI
GbakThl 0 HacIeqyeMOCTH MHOTUX (U3NYECKUX, (PU3MONIOTHYECKUX U OMOXMMHYECKUX KauecTBax,
BOBJICUEHHBIX B IMpolecc GU3NUECKON NIEeATENbHOCTH. A MEpPBOM CTaTbel MO CIOPTUBHOM I'€HETHKE
cuntaercss «Human gene fore physical performance» H. E. Montgomery, onyonukoBanHast B 1988
roxy B «Nature». B 370l ctaThe ObUIM MpPEACTABIEHBI UCCIEAOBAHUS IO BIUSHUIO MOIUMOphU3IMa
reHa aHTMOTEeH3MHIIpeBpalaiomnero GpepmMenta Ha ciopTuBHble ycrexu. [locie sToi myOiaukanuu
MOCJIEZI0BAJTI0 3HAUUTENBHOE KOJIMYECTBO PabOT, MOCBALIEHHBIX POJIM F€HETHYECKUX (aKTOPOB B
CIIOPTUBHBIX JOCTHKEHUSAX CIIOPTCMEHOB.
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CropTvBHasE TEHETHWKA BKIIIOYAET B ceOsl COOCTBEHHO CIOPTUBHYIO T€HETHKY, a TaK Ke
paszeibl aHTPOMOT€HETUKY U MEIMIIMHCKON TeHeTuku. Kpome Toro, B apceHalle CHOPTUBHOMU
TE€HETUKU HMEIOTCS camble pa3uyHbIC METO/bL: MOJICKYJISIPHBIE (BBISIBIICHUE
oJIMMOP(U3MOB TEHOB € TTOMOIIBIO noJiuMepaszHoi 1enHoi peakuuu (I1L[P), QTL-kapTupoBanue,
OMOYHMIIOBAsT TCXHOJIOTHS), IUTOTCHETHYECKHE (M3YyU4CHHE CTPYKTYPbl XPOMOCOMHOro Habopa u
OTJIEIBHBIX XPOMOCOM), MOJIEKYJISIPHO-IIUTOT€HETUYECKHE (meton dbroopeciieHTHON
TUOpUAN3AIIH in situ (FISH)), reHeaJIorH4ecKue, OMOXUMHUYECKHE.
Ha nannbiii MoMeHT B Poccuu ciopTUBHOM T€HETUKOW 3aHUMAETCS: JJaOOpaToOpHsi MOJEKYIISIPHON
renetuku Kazanckoro 'MY, nayunsiii kinandeckuii uentp ®MBA, bamkupckuii I'TTY, 1 HUU
onumnuiickoro cnopra Ypansckoro I'Y®K, a Tak xxe bypsrckuii ['YOK.

MHOro4HCIeHHbIE TeHBI, 00YCIIaBIMBAIOIINE CIIOPTUBHBIE KaYeCTBa, OOBIYHO TPYMIUPYIOT
B pAl KiactepoB. Hampumep, reHbl, oOTBeUaAIOUIUE 3a MOTEHIUAN Pa3BUTHS (PU3MUECKUX KAdyecTB,
T'eHBbI, CBA3aHHBIE C 0COOCHHOCTSIMH MMUTAHUA, TeHbI, 00YCIaBIUBAIOIINE BO3MOXXHOCThH CIIOPTUBHOMN
TpaBMBI. 3a PUCKH IS 3I0POBbs CBS3aHHBIC ¢ pU3MUecKoi paboToit orBeuaroT rensl: ACE, AGT,
F5, PPARA, THFA. 3a pauuon nutanus, BAJlpI, nexkapcTBEeHHBIE CpEICTBA U MeTabOIHM3M
OTBEYAIOT T€HBI: PPARD, UCP2 ,UCP3,MDR1,CYP2Co. Ien ACE —
AQHT'MOTEH3UHKOHBEPTUPYIOIIETO (epMEHTa, MWIparollero Ba)KHEUIIYI0 poJib B PEryIsLuu
apTepHallbHOTO  JIaBJICHUS, SBISETCS MAapKEPOM TEHETUYECKOM MpPelpacloioKeHHOCTH K
Ype3MEPHOMY IIOBBIMICHUIO KPOBSHOTO [ABJICHHUS BO BpeMs (U3NYCCKUX HATPY30K M PHUCKY
uH(papKTa MUOKap/a, TO €CTh, CBA3aH C BBIHOCIMBOCTHIO. CXO/IHbBIE TApaMeTPhl XapaKTepU3yeT reH
AGT (anrumorensunorena). I'en F5 oTBeuaeT 3a (hakTop CBEPTHIBACMOCTH KPOBH, BBICTYIIAIOIIETO
MapKkEépOM TCHETHYECKOH IPeapacIionoKeHHOCTH K oOpa3zoBanuio TpomOoB. PPARA — 310 TeH,
OTBEYAIOIIUI 332 OKHUCJICHHE XHUPHBIX KHUCIOT, KOTOPOE PE3KO YBEIWYHMBAETCS NMPH (HUINIECKUX
Harpy3kax. CyiecTByeT mnpsiMasi Koppemsiius Mexay ypoBHeM ytunuzauuud KK u ypoBHEM
skcrpecc reHa PPARA. Oco0eHHOCTH CTpOEHHS MONEPEYHO-I10JIOCATON MYCKYJIaTypbl OTPaXKaroT
reabl ACTN3 u AMPD1 T'en ACTN3 oTBeuaeT 3a O€JIOK 0. aKTHHHH-3. KOTOPBIA OTBEYAeT 3a
dbopMUpOBaHHE OBICTPHIX MBIIMICYHBIX BOJIOKOH. [lommMmopdHbli BapuaHT R, BBISBISICMBIH Y
OoJbIIel YacTH MOMyNALUU, O0yCIaBINBACT HOPMAJLHOE PAa3BUTHE MBIIICUYHON TKaHH, a Mpu X —
noauMopdusmMe, HOPMATBLHOE CTPOCHHE OelIKa M COOTBETCTBEHHO MBIIII HapymieHo. Takxke B
CIIOPTUBHOM T'€HETUKE BBIICIAIOT T€HbI, CBS3aHHbIE C META00IM3MOM HEHPOMEANAaTOPOB, 0OMEHOM
B KOCTHOM M XpsIIEBOM TKAaHM U MHOXECTBO JPYyruX TeHOB OOMeHa Mmertaboiu3ma u
HHEPreTHYECKOro 0OMeHa.

Pe3ynbraTthl mocienqHUX MOJEKYJISPHO-TEHETUYECKUX MCCIeI0BaHUN TOKa3bIBalOT, YTO
CIIUCOK T€HOB BIUSIONINX HA CIIOPTUBHYIO JESITEIbHOCTD M PE3YyIbTaThl CHOPTCMEHOB 3HAUYUTEIHHO
pactupsiercsi ¢ KaxaeiM roaoM. Ceromnsi Bwiaenstor 10 500 reHOB, KakMM-THOO 00pazoM,
CBSI3aHHBIX C (DU3MUECKON aKTUBHOCTHIO U CIIOPTUBHOM JIEATENBHOCTBIO.
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W3YUEHUE BJIMSHUA AJTBTEPHATAUBHOI'O CILJTAMCHUHI' A TEHA GRIN 1HA
ITPOSABJIEHUE ATPECCHUMU Y KPBIC

K.A. Tabanioxos
M.JI. Kounesa, 0. 6. H., Ooyenm
Hoeocubupckuii cocyoapcmeennwlii acpapHulil yHUSepcumem

FO.JI. Opnos, 0. 6. H., npogheccop
QUI] Uljul” CO PAH

AKTYyalnbHOCTb TEMBI COCTOMT B TOM, YTO HU3y4a€MbIil I'€H, KOJAMPYIOUIMNA HOHOTPOIHBII
NMDA (N-mertun D-acnapraTHbiii)-pelentop TIIyTaMaTepPrUuecKoro CHHAICa, BIHMSIOUIMNA Ha
CKOPOCTh OOYyYeHHs, UMeeT pasziuuHble (QopMbl BXoIiumx B Hero cyobemunui, NR-1 3a cuer
albTepHaTUBHOTO crutaiicunra [1]. Hamuume naHHbIX M300pM CyOBEIMHUI] pElenTopa MOTYT
TaK)Xe pa3INyaThCs y arpeCCUBHBIX U PYYHBIX )KMBOTHBIX, U BBISICHEHHE JJAHHBIX 3aKOHOMEPHOCTEN
BaXXHO JJIs1 OOBSCHEHUS MCUXOJOTHYECKUX TporieccoB ¢ no3unmii reHetuku [1]. Cam ren Grinl
pacrnosioxkeH Ha 3 XpomocoMe y kpbic (Rattus norvegicus), a y mpimei (Mus musculus) — Ha 2
XpOMOCOME.

['myramaT — 3TO BelIECTBO aMUHOKHUCIOTHOTO CTPOEHUSI, ICCEHIIMAIBHOE JUIsl LEHTPAIbHON
HEPBHOM CHCTEMBl 4YE€JIOBEKa M JIPYI'MX BBICIIMX >KUBOTHBIX, IOCKOJBKY I103BOJSIET NPOBOJIUTH
HEpBHBII UMITYNbC Yepe3 cuHarchl |13, 14]. NMDA — peuentops! sIBASIOTCS JIUTAaH]-3aBUCUMBIMHU.
[TpuHuMn uX pabOTHI SBISIETCS HECTAHAAPTHBIM, IIOCKOJIbKY, IOMUMO HEOOXOAMMOCTH YJIABJINBAThH
OJIMH U3 aKTUBAaTOPOB-arOHUCTOB (TJIMIIMH WUJIM TIyTaMUH) JUJIs IPOBEACHHS UMITYJIbca HEOOXOAUMO
IIPUCYTCTBUE HOHOB MAarHUs Mg2+. NMDA u GABAA (ramma - amMUHOMACHSIHBIA TuUIl A)
pEeLenTopbl SBISIFOTCS TJIABHBIMH HHTUOMUTOPHBIMU HOHOTPOIHBIMU HEUPOTPAHCMHUTTEPHBIMU
peuenTopamMu roJIOBHOTO MO3ra MJIEKONUTAOMMX. VX yHHUKaJIbHOCTb COCTOUT B BO3MOKHOCTH
OJIHOBPEMEHHO CBSI3bIBATh JIBAa arOHUCTUYHBIX HEUpOTpaHCMHUTTEpa — L-rmyramaT u rivmuH C
OJIHOBPEMEHHOM 3apsj — 3aBUCUMOI1 OJIOKMPOBKOM Iepeaayu HEPBHOTO UMITYJIbCa HOHAMU MarHus
nyreM aktuBauuu He-NMDA riyramatHbeIX perientopoB B cuHarnce [2, 3, 15].

OTU peuenTopsl, INIABHBIM 00pa3oM, MPEACTABIEHbl B CHUHAICaX LEHTPaIbHOW HEPBHOMN
CUCTEMbI (MCKJIIOYEHHUE COCTABIISIOT OCTPOBKOBBIE KJIETKH MOJKEIYIOYHON KeNe3bl, B KOTOPBIX
IIPU ITOMOIIY TIIyTaMaTHBIX PELENTOPOB MPOUCXOIUT CeKpelys nucyauHa) [13].

Oynkiun NMDA-penentopa A0CTaToOuHO pa3HOOOpa3Hbl, HANpUMEp, PETYJSALUs HOHOB
KaJusl, KajJdblUsl W HATPHs, PEryJsIUs MEIMAaTOPHBIX U METabOIMYECKUX MPOIECCOB, y4acTHE B
peakuuu OpraHM3Ma Ha CTpPECC, a TaKK€ ydacTUe B IIATOTEHE3€ psifia HEPBHO-TICUXUYECKUX
3a0osneBaHnid. VOHBI Kanblius W Kajus BBLACNSAIOTCS B CHHANTUYECKYIO IIETb MOCIE aKTUBALUU
peneropa.

Cam penentop mMpeaCTaBIsieT COOOW CIOXKHYIO TETEPOTeHHYIO OEIKOBYIO CTPYKTYpY.
HIupokoe GpyHKIMOHANBHOE pazHOOOpazne NMDA-penenTopoB 00yCIOBIEHO TeTepOMEPHOCTHIO €
o0s3arenpHbIM HasinuneM NR-1 — cyObeanHull, CBSI3bIBAIOIIMX TIIMIMH, TTyTaMaT-CBSI3bIBAIOLINX
NR-2 u rimunuH-cBs3biBatonux NR-3. Tak ke, kak 1 He-NMDA-peuentopsl, Hanpumep AMPA
(amp(ha—aMHHO—3-THIPOKCH—5—METHI—4—130KCa30/1- TPOMHOHOBAs KHCIIOTa) W  KaWHATHBIE
peuenTopsl  (GOPMUPYIOT TroOMOTeTpamepbl (M3  UYeThIpeX CyObEOUHMI)), pearupyroume
MpeuMyIIecTBeHHO Ha miyramar, B NMDA-peuentope o0beauHeHbl 1m0 aBe konmuu NR-1-
cyObenuHuIl, a Takke mo ogHot NR-2 u NR-3 (nmubo onna romoreHHas mapa). Yarie Bcero, oguH
u3 yeThipex BapuaHToB cyobeauuuiisl NR-1 (A, B, C wimm D) coenunsiercs ¢ omaum NR-1, gTto
dbopMUpyeT perenTopsl ¢ pa3HOW JeakTHBAMOHHOW KuHeTukoi [15]. NR-1 — cyObenuHUIIBI
KOAUPYIOTCSl TpaauiuoHHbiM criocooom B JIHK, mnpenycmarpuBaromyM coxpaHeHHE MOpsaKa
HK30HHBIX YYaCTKOB B X0JI€ CIIaiicuHra 6e3 U3MEeHEHU.

ChnalicuHr — 3TO TMpolecc yhaleHus HHTPOHOB (Hekoaupywoomux obnacreir [IHK) u
JUTUPOBAHMSI  HAXOMSIIMXCS MEXIy HUMH OK30HOB B  IIOCJIEIOBATEIbHOCTH  CBIPOM
uHpopmanmonHod PHK. Koneunslii mnpoaykt cmjaiicuira — 3penas MaTpuyHas, WIN
uHpopmannonHas, PHK, Ha ocHOBe, KOTOpOii OyeT NPOUCXOIUTh CUHTE3 OelKa.
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CyObenuuunsl  NR-2 u NR-3 uMEOT 1O HECKOJIBKO TOMOJIOTOB B pe3yibTaTe
QJIBTEPHATUBHOIO CIIAMCHUHIA, IPUBOAILEIO K pa3HOOOpa3UI0 MPOIYKTOB TPAHCKPUIIIMM 33 CUET
BbIOOPOYHOI0 y/IaJI€HUsI OJJHOTO MM HECKOJIbKUX 3K30HOB U3 UPHK. AnbTepHaTUBHBIN clialicuHT,
obecrieunBaronuii pasHooOpasue BapuantoB NR-2 m NR-3, obecreumBaeT m BapuaOEIbHOCTH
paboThl CcHHAlca, a TaKXEe MOXKET HMMETb OIpEACISAIONIee 3HAU€HUE JUIsl YyBCTBUTEIbHOCTHU
peLenTopa, 4ro, B CBOIO OUYe€pe/lb, BIUSIET HA CKOPOCTh M KaueCTBO IPOBOJUMOIO Yepe3 CHHAIICHI
HEPBHOI'O UMITYJIbCA.

Uccnenoanue, nposenennoe (Furukawa H. et al., 2005), Obli0 OpHEHTHPOBAHO Ha
U3ydeHue pazHooOpazus u GyHknwii cyosequaun B NMDA-pernientopax. B crarbe mpucyTcTByer
ONHCaHUE U TPEXMEPHAas MOJENb, KaK PELENTOPHBIX CYObEIUHHUL], TaK U UX aKTHBHBIX LEHTPOB -
JUTraH—cBs3bIBatolMX AoMeHoB S1S2, [13] pacnonararonmxcs ¢ HapyKHOHW CTOPOHBI KIETOYHON
MeMOpaHbl. S1S2-1oMeH MpHKpeIuleH K TpaHCMEMOpPAaHHOMY JIOMEHY (IPOXOJIAIIEMY CKBO3b
000JI0UKY KIJIETKH), KOTOpBI, B CBOI Oudepenb, mnpukperuisiercs K C-TepMUHAIBHOMY JOMEHY
BHYTpU KieTku. C npyroii ctopoHbl S1S2-moMeH mpukperisgercss K N-TepMUHAIBHOMY JIOMEHY,
KOTOPBIN TaKyK€ HAXOJUTCS BHE KIETKHU.

Cormacio cratbe (babGenxko B.H. wm ap., 2017), Obul mpoBeneH CpaBHUTEIbHBIN
TpaHcKpunToMHbii aHanu3 PHK u3 Tpex oTAenoB Mo3ra arpecCMBHBIX M pPYYHBIX Kpbic. B
pe3yibTaTe aHalu3a ObUIM YCTAHOBJIEHBI PA3INyuusl aJbTEPHATHBHOIO CIUIAHCHHIa HEKOTOPBIX
TCHOB CHHAIITUYECKOM PETYJISINK, B TOM YHMCIIE TeHa TIyTaMaTHOr0 HOHOTpomnHoro cuHarca Grinl.
bbuto mosiyyeHO JOCTOBEpPHOE pasivude MEXAY MPONOPLUUSAMH ONpPEIeNeHHbIX H30(hopM
TPAHCKPUIITOB B HECKOJBKMX I'€HaxX CHUHAIICA, YTO HCCIENOBATENIN CBA3BIBAIOT C OCOOEHHOCTSIMU
IOBEJICHUS TOJONBITHBIX XMBOTHBIX. Takxke, B TEKCTE CTaThM MMEIOTCS CCbUIKM Ha (DEPMEHTHI,
yCUJIMBAIOIME AEUCTBUE CIUIaliCUHTa U NPUBOASIINE K U3MEHEeHUIM cTpykTypbl ”PHK (3HXaHcepbl
NOVAL/2, FOX1/2, nSR100/SRM4), a Taxke BeIlecTBa, OO0JagaroIIie MPOTHBOMOIOKHBIM
addexrom (caiinerncepst PTB1, PTB2) [4].

OKcriepUMeHTbl ObUIM  BBIIIOJIHEHBI Ha camuax cepblx Kpbic (Rattus norvegicus),
IPOLIEIIINX CEIEKIUIO HAa arpECCUBHOCTD («arpeccuBHble» n=10) 1 Ha NPUPYUEHHOCTH («PYUHBIEN
n=12). Bce KpbICBl COIEPKAINCh B CTAHIAPTHBIX YCIOBUSAX BUBapus MHCTUTYyTa LMTOJIOTUU U
reietuku CO PAH. Bce wMaHunynsnum ¢ KpbicaMH IPOBOJMJIMCH B COOTBETCTBUU C
MEXyHApOAHBIMU IPAaBUIAMHU PAOOTHI C IKCIIEPUMEHTAbHBIMU KUBOTHBIMU.

B pa6ote ucnonp3oBasiu 12 06pa3iioB HEPBHOM TKaHU: 00pa3ilkl (2 TOBTOpA) U3 3-X OTACIIOB
TOJIOBHOT'O MO3ra arpecCHUBHBIX M PYYHBIX KpBIC — THMIIOTAlIaMyC, IOKpBIIIKA CPEJHET0 MO3Tra
(IICM) u nepuakBenyktym ceporo Beniectsa (IICB). Jlns ka0 TMHUN KPbIC AaHATU3UPOBAIIU T10
JIBa TMOBTOpPA. BbUIM paccMOTpeHBl TeHbl, rae oTauuus 3HaueHus skcnpeccun (FPKM) pemmuk
OTIpEIeNIEHHOr0 OT/eJIa MO3ra He MPEBBIMIATN CTaHAApTHOrO OTKJIOHeHus skcipeccun (FPKM),
BBIUKCJIEHHOTO TI0 BceM 12 oOpasiam.

I'en Grinl, xoxupyroumii 8 u3BecTHBIX U30dopm cyobeaunuibsl NR1 penenropa NMDA
nonan B BbIOOPKY T'€HOB, JAOCTOBEPHO pazIMYaroMIMXCs MO MPO(UI0 3KCIpeccuu H30(opM B
TUIOTaJlaMyCe arpeCCUBHBIX U PYUHBIX KPBIC.

Jlnss oOpaOOTKM KOHEUHBIX JIaHHBIX CEKBEHHUPOBAHMs OBLIM TNPUMEHEHBI MPOrpamMMbl
TopHat2 (kaptupoBanue Ha reHoM Kkpbickl) U Cufflinks (pacuer ypoBueii skcnpeccuu reHoB). [lo
JTAHHBIM KCIIPECCUH OBbUIM ONpeieieHbl u(PepeHIINaTbHO SKCIIPECCUPYIOIINECS TEeHBI.

Meton RNA-Seq Obl1 mpuMeHEH Ajsl OINpeAeseHHs] aKTUBHOCTH T€HOB B HM3y4aeMbIX
oOpasuax. [To nanubIM cexkBenupoBanus s rea Grinl (ren rimyramatrnoro NMDA- penenrtopa),
Obl1a ycTaHOBJIEHAa AU(QepeHInaabHas KCIPEecCusl y PYUYHBIX U arpecCUBHBIX KpBIC, a TaKkKe
aJIbTEPHATUBHBIN CILIACHHT.

[Ipy momMomM CEeKBEHHUPOBAaHUS TPAHCKPUIITOB YIaJOCh BBIBUTH pazlindyhe YpOBHEU
HKCIPECCUM T'E€HOB IMPH CPaBHEHHWU BHIOOPOK 0Opa3lloB MO3ra PYYHBIX M arpecCUBHBIX KpBIC, a
Takke AU QepeHnaibHbIi albTepHaTUBHBIN crutaiicuHr uid reda Grinl.

ITpu ananuze uzodopm rena Grinl (B.H. babGenko et al., 2017) 6but0 ycTaHoBieHO, 4TO B
TUIOTajlaMyce arpecCUBHBIX KpbIC Hanbosiee 3KCIpeccupyeMon siBiiseTcss u3opopma reHa, Kotopas
npezcTaBisier co0oif Hanbosee KOPOTKUI TPAHCKPHUIIT, & UMEHHO, OTCYTCTBUE 3K30HOB 5 U 21, a
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TaKKe KOPOTKHMI BapuaHT 5K30Ha 22. Y HearpecCHBHBIX (pY4YHBIX) Kpbic 3Ta wu3ohopma
9KCIPECCUPOBATIACh B CPEIHEM JIJIsl BCEH BHIOOPKH PEKUME, B TO BpeMsl KaK IKCIPECcCHs H30(OpMbl
C BKJIFOUEHHBIM 9K30HOM 21 ObliIa MOBBIIICHA.

Pe3ynpTaThl 1aHHBIX MCCIIEIOBAHUI MOTYT OBITh NPUMEHHUMBI Ul PAaHHEH IeHEeTHYeCKOH
JUArHOCTUKU IICUXOJIOTMUYECKUX OTKJIOHEHMH, BBI3BIBAEMBIX pabOTONM penenTtopa, 4ro, B CBOKO
ouepesib, I03BOJIUT IPOJBUHYTHCS B U3YYEHUHU B3aUMOCBA3EH MEXy CIIOCOOHOCTSMM K OOYyUEHHIO
U TIPOSIBIICHHEM arpecCuBHOTO noBeeHus. Kpome 3Toro, ncciegoBanne uMeeT OOJIbIIYI0 IEHHOCTh
JUI CEJIbCKOTO XO035HCTBa, 1103B0JIAA 3()()HEKTUBHO OLIEHUBATh MPEAPACIIONIOKEHHOCTh KUBOTHBIX K
IIPOSIBJIEHUIO arpecCUM M0 OTHOLIEHWIO K YEJIOBEKY M JIPYr K JIPYry U YIydlllaTh T'€HETUYECKUIN
COCTaB MOMYJISILHH.
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JTA®PEPEHIIUAIIAA OCHOBHBIX COPTOB TOMATOB 3AIIATHOM CUBUPHU 11O
MHUKPOCATEJIVIMTHBIM JIOKYCAM

/.C. Tepewenko
H.B. bamenesa, k. 6. H., Ooyenm
M.JI. Kounesa, 0. 6. 1., Ooyenm

Hoeocubupckuii cocyoapcmeennuiii acpapHulil yHUgepcumen

B nacrosiee BpeMsi CyIIECTBYET JOCTATOYHO OOJBIIOE KOJUYECTBO COPTOB U TMOPHIOB
TOMaTa IOJ pa3HbIMM TOPIOBbIMH HAMMEHOBAHUSMHU, OJHAKO OIIPEJCICHHE COpTa IpPU 3TOM
ocraercsi OTKpbITBIM. Ha teppuropuun P®  He pernameHTupyercs COPTOTUIMPOBAHHUE IIPH
peanu3anry CeMsH.

B cBsi3u ¢ 3THM, BBICOKYIO aKTYaJIbHOCTh NMPHOOPETAIOT HCCIECIOBAHUS, KOTOpBIE OYymyT
HaIpaBJeHbl HA M3yYEHHE TE€HETHYECKOro pazHooOpasus coptoB [8, 9, 11], a Tak ke BBIABICHHE
COPTOBBIX pa3NUYMii, Ha OCHOBAHMU YEro OyayT CO3JIaHbl TE€HETHYECKHE Mpoduim,
XapakTepU3yIoIue TOT Wik uHoi copT [1, 6, 7].

JUia macnopTu3aluyd COPTOB U THOPUAOB CEIbCKOXO3SWCTBEHHBIX PACTEHHUM, OLEHKU
YUCTOTHl CEMsIH W YCTAaHOBJIGHUS POJACTBEHHBIX CBsi3el Hambonbinee 3HaueHue umeroT JIHK-
Mapkepbl Ha OCHOBE MHKPOCATEIUTUTHBIX JIOKYCOB [2-4]. MukpocaTe/uiuThl, JU0O MOBTOPHI
OpoCcThIX mocnenoBarenbHocTel  (SSR), mpencraBiasioT coOOW  KOPOTKHE TOBTOPSIOLIUECS
¢dparmentsl JJHK pnunoit 2-6 map ocnoBanwuii [2, 5, 10], BeIOpaHHbIE B KaueCTBE MPEIMETa TaHHON
paboTHI.

Lenp paboThI: omucaTh MUKPOCATEIUIUTHBIE IPOQIIIN y Pa3HBIX COPTOB TOMara 3araaHoi
Cubupu.

MouekynsipHO-T€eHETUUECKHUE UCCIIE0BAHNS BBINOJIHUINCH HA TOMAaTax OCHOBHBIX COPTOB (
n=10), ucnone3yembix B 3amaaHoit CuOupu. buonormdeckuii marepuan ObUT OTOOpaH OT 5
pacTeHui KaxKJIOro copTa, Mocie 4ero ajis mosydeHus: oOmed npoOsl cmemmuBanu JIHK oxnoro
copra.

O0bexTOM uccienoBanus nocayxxuin oopasisl reHomuon [JHK uccnenyembix pactenmuii.
[IpeameTom uccnenoBaHus ABISUIUCH 9 MUKPOCATEIIUTHBIX JIOKYCOB TOMATa.

['eHoTMnMpOBaHME TOMAaTOB MPOBOAMIM METOJOM IOJMMEPA3HOM LENHOM peakIuH.
[TpoaykThl amMmaudHUKaMU ASTEKTUPOBAIN C MOMOIIBIO BEPTUKaAIbHOrO 3jekTpodope3a B 10%
MOJIMAKPWJIAMHIHOM TeJie, C TOCJEeAYIoNeld BU3yalbHOW HICHTHU(UKAIIMEH IMOCIe OKpaIIuBaHUS
O6pomucteiM stuaueM. Pasmep IILIP npoaykra ompenensiu ¢ momombio cpaBHeHus ¢ JIHK-
mapkepom 100 bp («CubDu3um», Poccus).

B pesynbrate mponenaHHoOM  paboTel  ObLTa  [OJlydyeHa  CpaBHUTENbHas  cXeMma
anekTpodopernyeckux npoduiierr coproB Tomata o JJHK-mapkepam (Ta6:m.1).

Tabnuna 1 — Ayutenu copToB ToMara 1o 9 uccaeayeMblM MHUKPOCATEINTUTHBIM JIOKyCaM

Copta Tomara
o .
~ =
z = | 8 g
3 = 5 o)
o »= < =2 =
= | B8 |% o
E |2 |s|8 |8 |EB|E & =
5 ) = = = = = 5 = | S
MuxpocaTeuInTHbIE = S = = Lg = = = S §
TIOKYChI 3 S [ |& |8 T &8 |= |8 |5
Locus 1 225|223 | 221 220 226
206 | 206 | 207 | 204 208 | 206 | 204 | 206 | 203 209
Locus 2 250 | 260 255|255 | 257 | 257|257 260
200 | 210|205 | 207 205|205 | 207 | 207|207 210
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Locus 3 260 | 260|260 | 260 260 | 260 | 260 | 260 | 260 260
247 | 247 | 247 | 247 247 | 247 | 247 | 247 | 247 247
Locus 6 171 171|171 | 171 171|171 171 | 171|171 171
162 | 162 162 162
Locus 7 125
105 | 105|105| 105 105|105 | 105| 105|105 102
Locus 8 203 | 203|203 | 199 200 {200 | 211 | 213|211 210
163 | 163|163 | 159 160 | 160 | 171 | 173|171 170
Locus 9 145
109 | 109 |125| 109 109 | 109 | 109 | 109 | 109 109
Locus 11 173 | 173|179 | 173 173 | 173 | 173 | 173|173 173
158 | 158 | 164 | 158 158 | 158 | 158 | 158 | 158 158
Locus 12 191 191|200 | 191 1911191 | 191| 191|191 191
161 | 161|161 | 161 161 | 161 161 161

AHanu3 NOJIy4eHHBIX JAaHHBIX ITOKa3aJl, 4TO KaXAbId COpPT yHUKaleH. Tak, copt buiickuii
poO3aH UMECT HauOoJee KOPOTKHUEC MUKPOCATCIUIUTBI U OTJIMYACTCA OT COPTOB CI/I6I/IpCKI/II71 MMUPYysT U
[IBerana Ha 10 m.H. Mo JOKyCy 2, TOrAa KaK OT IPYTUX COPTOB — HA 5 U 7 I.H. TIO 3TOMY K€ JIOKYCY.
COpT CinuBka KpacHad — e,ZLI/IHCTBeHHHﬁ FeTepOSHFOTHLIfI MNPpEACTAaBUTCIIb I10 JIOKYCY 9, a TaK K€
BMecTe ¢ copToM Tom Mojenb MO JIOKycy 1 SIBASIOTCS TOMO3UTOTamMH. DIeKTpodopeTnyeckue
HpO(l)I/IJ'II/I COPTOB BJ'IaI[LIKa u IloHuuk o CpaBHCHHIO C OCTAJIbHBIMU — I'OMO3HUI'OTHBI 110 JIOKYCY 12.
Copra JlroOumbiii kopoib, Hukutka u Jlopa pa3nuuaroTcs JUIMHON 1O JIOKYCy. YHUKAJEH COPT
I_[BeTaHa, I/IMeIOI_I_II/Iﬁ I10 JIOKYCY 7 FeTepOSI/IFOTHHﬁ I'CHOTHUII.

Takum oOpa3om, HCCiIeTOBaHHBIE OCHOBHBIE copTa TomaTtoB 3amamHod Cubupu mo 9
MHUKPOCATCIUIMTHBIM JIOKYCaM UMCKOT CBOXO HHAWUBUAYJIBHOCTD.

Jlj11 THNUPOBaHUS U3YUYEHHBIX COPTOB TPEOYIOTCS AalIbHEHIIINE UCCIIEI0OBAaHUS.

Cnmcok Jureparypbl

1. MonekynspHble MeTObI TacriopTu3anuu coproB rpymu / O.1O. Ypbanouu [u np.] //
MornexynsipHas u npukiaasas resetuka. — 2008. — Tom 8. —c. 160-167.

2. Areshchenkova T. Comparative analysis of polymorphism and chromosomal location of
tomato microsatellite markers isolated from different sources / T. Areshchenkova, M.W. Ganal //
Theor. Appl. Genet., 2002. — V. 104. — T. 14. — P. 229-235.

3. Bradeen J.M. Towards an expanded and integrated linkage map of cucumber (Cucumis
sativus L.) / J.M. Bradeen, J.E. Staub, C. Wye, R. Antonise, J. Peleman // Genome, 2001.- 44:111-
119.

4. Broun P. Characterization and genetic mapping of simple repeat sequences in the tomato
genome./ P. Broun, S.D. Tanksley // -Mol. Gen. Genet, 1996.- 250: 39-49.

5. Danin-Poleg Y. Development and characterization of microsatellite markers in Cucumis./
Y. Danin-Poleg, N. Reis, G. Tzuri, Katzir // - Theor Appl Genet., 2001.- 102:61-72.

6. Frary A. Development of a set of PCR-based anchor markers encompassing the tomato
genome and evaluation of their usefulness for genetics and breeding experiments./ A. Frary, Y. Xu,
J. Liu, S. Mitchell, E. Tedeschi, S. Tanksley// -Theor. appl. Genet., 2005. - 111: 291-312.

7. He C. Development and characterization of simple sequence repeat (SSR) markers and
their use in determining relationships among Lycopersicon esculentum cultivars./ C. He, V. Poisa,
K. Yu // -Theor. appl. Genet., 2003. - 106: 363-373.

8. Knerr L.D. Genetic diversity in Cucumis sativus L. assessed by variation at 18 allozyme
coding loci. / L.D. Knerr, J.E. Staub, D.J. Holder, B.P. May // - Theor Appl Genet., 1989.- 78:119-
128.

9. Kong Q. Development of EST-SSRs in Cucumis sativus from sequence database./ Q.
Kong, C. Xiang, Z. Yu // - Mol Ecol Notes., 2006.- 6:1234-1236.

110



10. Rakoczy-Trojanowska. Characteristics and a comparison of three classes of
microsatellite-based markers and their application in plants./ M. Rakoczy-Trojanowska, H. Bolibok.
I/ -Cell mol. Biol. Lett., 2004. - 9: 221-238.

11. Weng Y. Genetic diversity among Cucumis metuliferus populations revealed by
cucumber microsatellites. / Y. Weng // - HortSci, 2010.- 45:214-219.

111



Cexnus - BUOXUMHUA 1 ®PU3NOJIOT'UA

HNCTOPUSA PABBUTUA UMMYHOJIOI'NU KAK HAYKH

E.A. Apxaneenvckas, E.U. Kpusoweuna, H 1. Kpusoweuna, A.1. Ky3ueyos
E.A. Bopucenko, k. 6. H., doyenm
Hoesocubupckuii cocyoapcmeennwlii acpapHulil yHU8epcumem

bonee nByxX ThICAY JIeT 3apoKJajlach HAayKa HMMMYHOJIOTMS KaK IPHUKJIagHas OTpacib
MeaunuHbl. C  JIpeBHUX BpPEMEH ONBITHBIM IIyTEM BEJICS IIOUCK INPUYUMH BO3HUKHOBEHUS
3a00eBaHU U TyTeH UX u3nedeHus. [1]

3apokJIeHUE U CTAHOBJIEHUE UMMYHOJIOTUY MPOILIO JJINTENbHBIN MIYTh, B KOTOPOM MOXHO
BBIJICJINTH J1Ba OOJIBLIMX MEPHOJA:

1) nepuoxa nporoummyHnosioruu. Ilepuos xapakrepusyercs noiaydeHrueM 0a30BbIX 3HaHUN 00
OTJEJIbHBIX MMMYHOJIOTHYECKUX pEeaKUUsX OopraHuzMa. DTH 0a30Bble 3HAHUS ObUIM MOJYYEHBI B
pe3ynbTare HaONIOACHHUA 3a OPraHW3MOM UYEJIOBEKa M JKUBOTHBIX U MPEACTaBISAIOT COOOM
olpeieIeHHbIe 3aKOHOMEPHOCTH, IPUBOALINE K UCLENIeHHI0 00abHOrO0. IIpoTsbkeHHOCTh epuoia
— OT aHTU4YHOCTH, 10 80-X rogoB XIX B.;

2) meprox  3apOXKICHHUS ~ OKCICPHUMEHTATbHOW M TEOPETHYECKOW  MMMYHOJIOIHHU.
[TporsxenHocTs nepuoga — ot 80-x rogos XIX B., 1o BToporo aecarunetust XX B. B aTor nepuon
dopmupoBanachk kiaccuueckas (MH(EKLHOHHAas) MMMYyHolorus. M3 Ha3BaHus mnepuoja MOXKHO
CYyIUTh O NPUHLMIIMAIBHO HOBOM, IO CPAaBHEHHUIO C MPEIbIIYIIUM I[EPUOJIOM, MYTH MO3HAHUS
HayKH.

Bo BTopoM gecstunmetnu XX B. ObUI TOJOXKEH KOHEN ()OPMHUPOBAHHIO KIIACCUYECCKOU
UMMYHOJIOTHM M JIaHO HAyajlo COBPEMEHHOMY MEpUONY pPa3BUTHS 3TOH HaykH. ODTOT pydOex
ABJIIETCS TOUKOU nepexoaa MHPEKIMOHHOW UMMYHOJIOTUU B HAyKy O COXPAaHEHUH OMOJIOrMYECKON

WHIUBUAYAIbHOCTH.
B npeBHme BpemeHa, Korja B OOIIECTBE M CO3HAHMU JIIOJEH mpeoOmamgana MUOIOTHS,
CUMTajIoCh 4TO OOJIe3Hb — 3TO HaKa3aHUE JUIsl TPEIIHUKOB, OCIYIIABIIUXCS OO0XbEW BOJIH.

Cy1iecTBOBaIM U JIpyrue MOMBITKH OOBSICHUTh NMPUYUHBI BO3HUKHOBEHHUS 3a00JIEBaHHM, a TakkKe
SBIICHUE HEBOCIPUHUMYHBOCTH K MOBTOPHOMY 3a0O0JIEBAHUIO UYEIOBEKA HEKOTOPHIMU OOJE3HSIMHU.
Tak, BO BpeMeHa BETWYANIIINX JMHAEMHM, TAKUX KaK 4yyma, OCIa, CKapJiaTWHA, OpIOmHON T, U
Ip., y JIOAeH, MepeHecunX OSTU HUHQPEKIUH, 3aKOHOMEPHO He HaOII0JaNloCh MOBTOPHOTO
3aboneBanus. JlpeBHerpeueckuit ucropuk Dykumun B 430 r. 10 H.3. BHEpBBIE OOBSCHUI ITO
SBIIEHUE KaK MaMATh K Oonie3HH: «boIbllie BCero cTpaaHue U CMEpPTh HIAIAT TeX, KTO yXkKe ompa-
BWICS OT O60se3Hu. OHU 3HAKOMBI ¢ 00JIE3HBIO U YKe He 00sTCs ee, n0O0 3HAIOT, YTO YyMa HUKOT/Ia
HE NOpa)KaeT YeJIOBEKa IBaXK/Ibl, 10 KpailHEe Mepe, CMEPTENIbHOY. [2]

B Jpesnem Kurtae (okosno 2000 netr 10 H.3.) UCHOIB30BAIM TE€XHHUKY, HPEMATCTBYIOIIYIO
pa3BuTHiO ocnbl. KuTaiickoMy uMIiepaTopy Ha CIM3UCTYH0O HOCA HAHOCWIM COJIEPKUMOE U3
OCTIEHHBIX MYCTYJI JIFOJIEH, TIPeo10JIeBIIUX 3a0oneBanue. Takas TeXHUKA MPeOTBpaIIeHHs 00JIe3HN
nonyunia npumeHenue 3a 3800 meT 1O OTKPHITUS TPUBUBOK M TO3Ke Oblla Ha3BaHa
«Bapuossinuein» (variola - ocna). OmbIT APEBHUX KUTANUIEB TakKe ObLT OCHOBAH HA HAOIIOJCHUN O
HEBOCIPUUMYHBOCTH K TOBTOPHOMY IMOPAKEHUIO OJHOM U TOH ke 0051e3HBI0. [3]

JlpeBHUE JIFOAW 3HAIM U TO, YTO YEIOBEK HE MOXKET 3apa3UThCS HEKOTOPHIMU MHGEKIIUIMHU
JKUBOTHBIX, TAKUMHU KaK 4yyMa co0aK W KypHHas Xojepa, a KUBOTHBbIC HE 3a00Jer0T cuduimmucom,
KOPBIO M MHOTMMH JIpyrUMHU OOJIe3HSIMH YeioBeka. Ha3BaHMe «MMMyHUTET», Kak 3alluTHas
peakuusi OpraHu3Ma OT IOBTOPHOTO 3apa)K€HUS WM K€ BPOKIECHHAsT HEBOCIPUHUMYUBOCTH K
0OJIe3HSIM JIPYTUX BHUJIOB JKMBOTHBIX, ObLIO AaHO B [[peBHeM Pume. Ci0BO «MMMYHHUTET» O3HAUYAJIO
0CBOOOKJICHHE OT BBIIOJIHEHHS KaKOW-INO0 pabOThI WIIN CITY>KOBI.
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B IX Beke Bpau Pazec nan yetkoe onucaHue KIMHUYECKON KapTHHBI ocnibl. OH yTBEpKAall,
YTO JIFOH, IIEpEeHECINE OCIly, TPpUoOpeTan TOJIIrMi HMMYHUTET K HeH. Pa3ec Tak ke mpenaoxui
TEOPUIO M3THAHUS «U30bITKA >KMIKOCTH» M3 KpoBU. OH cuuTall, 4TO NIpU Pa3pbiBE IYCTYyJ TEIIO
130aBJIATIOCH OT HE HYKHOM JKUIAKOCTH B KPOBH.

Oty KoHuenuuio noanepxusan spau /. @paxactopo n3 Uramuu. OH cuuran, 4ro 0601€3Hb
HepeaaeTcss MEJIKUMU CeMEHaMu — KOHTarusMmu. Kaxnplii U3 KOHTarus, 1o ero MHEHHUIO, UMel
OIPEICNIEHHOE CPOJCTBO K pa3jMYHBIM JXKUBBIM Opra3MaM M oOmIpeleneHHbIM opraHam. Ocra,
HarpuMmep, UMEeT CPOJICTBO K MEHCTPYaJbHOW KPOBH, IPUMECH KOTOPOH MMEIOTCS Yy BCEX JETeH,
IOJIy4YaIOLIMX €€ OT MaTepH, HAXOAACh B €€ upeBe. B pe3ynbrare 3apakeHus OCIIOM MEHCTpyaibHast
KpPOBb HauMHaeT OpOAUTH, IPOUCXOANUT HArHOCHHUE, U €€ OCTAaTKH M3TOHSAIOTCS Yepe3 JIOMAIOLUeCs
KOXHBIE IYCTYJIBL.

B XVIII B. B 3anaanoii EBponie 6071611106 KOJUYECTBO JIFOACH 3apakalioch OCIION (TPUMEPHO
13,5 muiH genoBek B rox). M3 3aboneBmux morubano OKOJIO YETBEPTH OT B3POCIIOrO HACEICHUS U
MIPUMEPHO MOJOBHUHA OT BCEX JIeTel, Hacenstomux EBpomny [2]

Bapuonsauuio npocnasisina keHa OpuraHckoro mnocia B KoHCTaHTHHONONE — JeAu
MonTerto. OHa onuceiBaja U IpornaraHMpoBaia 3Ty MPOLEAYypYy B CBOMX pOMaHaxX B MUCbMax. [1]

Bapuonsuuio npoBoanian pa3iuyHeIMU npueMamu. Hanpumep, BKi1aaplBaan KyCOUKH BaThl,
coJiepXalllie CyXHe OCIEHHBbIe CTpymbs, B Hoc. B MHaum Obul W3BECTEH METOA BTHUPAHHUSA
COJICPKMMOTO MYCTyJ B KOXY IJieda. B adpuke BTHUpanmu 3TO COAEP)KMMOE B HAAPE3bl MEXKIY
naneuamu. B Poccun ke, cMa3aHHBIE OCIIEHHBIM THOEM MOHETHI KJIAJIM JIETSAM B IOJMBIIIEYHbIE
BITQJIUHEIL. [2]

P. CyrToH ycOBeplIEHCTBOBAJI BapHOJALMIO, IIOCIE YEro OHa Mmoiyduia emeé Oosee
HIMPOKOE pacnipocTpaHeHue B EBpone. Bapuonsuun oyeHb rapMOHUYHO CMOTpEJach B UIACOJIOTHUU
snoxu Ilpocsemenuss. MHorue mMoHaxu B EBpome 3acTaBisiii CBOMX JeTed NPOBOAUTH TaKyHO
npouenypy. Haxe Exarepuna |l u [TaBen | Obuti moiBepruyTHl BapUOIISIIUH, 110 HACTOSHUIO CaMOM
umneparpuiisl. Ho He Bce ObUI0 Tak xopouio ¢ 3Toi mporenypoid. OHa Heclia OrpOMHBIM pUCK
3I0pOBBI0O U JaK€ CMEpPTh, TaK KaK MHOTHE, MOCJIE Hee 3apakaiuchb. EBpornelnbl BCKope 3TO
0CO3HAJIM, U BapHOJIALUs ObliIa 3aMpelieHa BO MHOIMX cTpaHax. [1]

K xonmy XVIII Beka Opur m300peTeH MeTON BaKUWHAIMK AHIJIMACKAM BpadoM
3. JlxxennepoM. OH 3aMeTHUII, YTO >KEHIIHHBI, KOTOPbIE YXaXXMBAIOT 32 KOPOBaMH, OOJIbHBIMU OCIOH,
camu 3a0o0jeBaii KOPOBbEM ocmoii, HO B Ooisiee ciaboil popme. A B JanbHelieM UM He Oblia
CTpalllHa U HaTypaJIbHas OCIa 4esloBeKa. [4]

JI>KeHHEep pemIcs Ha OIAaCHBIM DKCIIEPUMEHT, 32 KOTOPBIM €ro, B Cily4ae Heyladu, MOTJIHN
ocynuTh. OH B3sUI OCIIEHHBIH MaTepHuaja M3 PYKH MOJOYHHIBI, KOTOpas OoJjena OCloil KOpOB U
MPUBWII €70 MAJIEHBKOMY MalbUMKy. DTO OBl OYEHb PUCKOBAHHBIN AKCIIEPUMEHT, HO Ha0JII0ACHUS
JlxeHHepa MOATBEPAWIMCH, U MajJbuuMK He 3abonen. A yxe B 1798 roay Bpad ommcan cBOM
pe3ynbTathl ¥ onyoauKoBai. B nmocnenyromue rojga BakIMHAUS pacpocTpanuiack B EBpore.

BakuuHa Oblsia Tak Ha3BaHa, MOTOMY YTO «VaCCa» Ha JIATBIHU 3TO KOPOBA.

Ho nns mpoaBrkeHHs! BaKLIMHAIIMU HE XBaTajo Teoperudeckoi 0aszpl. He Obuin M3BECTHBI
caMM MPUYMHBI MH()EKIIMOHHBIX 3a00seBaHuil. [5]

Hauano umMMyHOJIOTMM KaK HAayKH HA4aJloCh ¢ MccienoBaHuid M oTkpeithil JI. Ilactepa.
MHorue cnplllaii 0 HEM Kak O co3jaarene Mukpoouosoruu. OH Takke IOKa3al poJlb
MUKpPOOPraHu3MoB B pacnpoctpaHeHun uH¢ekuuid. JI. Ilactep cdopmynupoBan HTPUHIIMIIBI
npopMIAKTUKN HWH(QEKIUOHHBIX 3a00J7€BaHUi. DTO M MOJ0XKHUIO Hayamo MMMyHosnoruu B 1880
roay. OH co3ialt BakIMHY MPOTUB KYPHUHOM XOJIEphI U3 0CIIa0JICHHBIX BUOPHOHOB.

TepMuH «BakIMHAIUSA» CTall IPUMEHATHCS KO BCEM THUIAM MPOQUIAKTUKU 3a00JIeBaHUil,
OCHOBaHHBIM Ha BBEJICHUH B OPraHU3M OcCJIa0JIeHHbIX (hopM Bo3OyauTenei. [1]

B 1888 rony D.Py u A.lepcen BIenumy KynbTypy AU(TEPHIHON NANOYKH M M3yUHIH
KIIMHUYECKYI0 KapTHHY 3a00JjieBaHUS, KOTOpOoe OHa BbI3bIBaeT. llaccuBHas nMMyHH3anusi Obuia
otkpeita O.bepunrom m Kuracaro. Jlanee Obuin BBelIEHBI Takh€ TEPMHMHBI KaK «QHTHUTOKCHHY,
«aHTuTeNnO» U «anturen». Ilepyto HobeneBckyro mpemuio mo MeIuiuHe U 3a paboTy B 00JacTu
umMMmyHosoruu B 1901 rony nomyunn 3.bepuHr.
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P.Kox mpennpuHMMan TOMBITKA CO3JaHUS BaKIMHBI TMPOTUB TyOepKylie3a, HO BaKIMHA
okazanach He 3(dexTuBHOi. OMHAKO €My yAaIoch pa3padboTaTh METOJ Al UMMYHOJIUArHOCTHKU
TyOepKyne3a momompio TyOepkyianmHa. M 3a oTKpeITHS camoro Bo3OyauTens TyOepkynesa u
pa3paboTKy MeToaa nuarHoctuku B 1905 rony on nmomyunn HoGeneBckyro npemuro. [2]

B nocnenyromue necatunerus nocne orkpwitui JIITactepa npukinagHas MMMYHOJIOTHS
JIOCTHUIJIA yCTieXa B CBOEM Pa3BUTHUH, TaK ke ObUIM 3aJI0)KEHbI OCHOBBI HMMYHOJIOTHYECKON TEOPHUHU.
B niepByto ouepenp cienyer oTMeTuTh padboThl .M. MeuHnKoBa, OTKPBIBILIETO TEOPHUIO (aronurosa,
OOBSCHSBIIETO €€ KaK (pyHJZaMeHTalIbHBIH MEXaHHW3M HMMYHHUTETa. B 3TO Bpems ydeHHKaMu
JI.ITacTepa 1 HEMEUKUMU YYEHBIMHU, ABIIIOLIMMUCA ITocienoBarensimu mkousl P.Koxa coznasaincs
psan HOBBIX BakiuH. B 1891 romy I1.Dpauxom BmepBbie ObLT BBEICH TEPMHH «aHTUTEn0». ..
Me4uHUKOB OB MEPBBIM, KTO 3arOBOPWII O CYIIECTBOBAHUM MMMYHHOHM CHCTEMBbI, OTBEYAIOIIYIO 32
dbopMupoBaHKE U pean3alnio peakiuii ummyHutera. B 1886 rony B Onecce .M. MeuyHUKOBBIM 1
H.®. Tamaneem Obuia opranu3oBaHa mepBas B Poccunm OakTepuoOIOTHYECKAss CTaHIIHS,
3aHMMAIOIIAsCs TpUBUBKaMu MpoTuB Oemenctsa. B 1903 roxy JI./leliTy BBEN TEPMUH «aHTUTCHY,
0003HaYyaroIMi BEIIECTBAa, HA KOTOpPbIE OTBEYAET MMMYHHAas CHCTEMa, KOTJa OHM IONaJarT B
opranusM, obecrieynBasi TeM caMbiM HX yaaneHue. [1.Dpnux, co3maB cnoco® OKpalIMBaHUA
KJIETOK, ONHCaJl OCHOBHBIE BHJIbl JIEMKOLIUTOB, KOTOpPbIE HAa TOT MOMEHT YXKE CUHUTAIUCh
UCHIONHUTENbHBIMU  (9(ppekTOpHBIMU) KIETKaMu HUMMyHHTeTa. M OH ke omucan TIJIaBHbBIE
3¢ (deKTOphl AJUIEPTHYECKUX PEAKIUH HEMEJICHHOTO TWMa — Ty4Hble KiIeTku. B 1908 .
N.N.MeunukoB u [1.9pnux Obutn HarpaxkaeHbl HoOeneBckoi mpeMuei, HECMOTPS Ha TO, YTO
IIPOTUBONOCTABICHUE TEOPHIM I'yMOpalIbHOIO M KJIETOYHOTO MMMYHUTETA JUIMJIOCH €I1€ MHOTHE
TOJIbI.

B 1902 roay Obina otkpeita awwteprust I, Pume u II. TlopThe, onucaBmuMu siBieHUE
anadunakcun. B 1913 rony L. Pume Obu1 HoMuHMpoBaH Ha HobeneBckyro mpeMuio.

XK.Bopne omumcan cucreMy KoMIuiaMeHTa W B 1919 romy ObI HOMHHHMpPOBaH Ha
HoGeneBckyro npemuto.

BbuT0 MONIO’KEHO HAyalo pa3BUTHIO YYCHHS O HEHUH(PEKIMOHHOM HMMYHHTETE, T.€. O
BO3MO)XHOH HANpaBIEHHOCTH HWMMYHOJIOTHUECKHX MEXaHU3MOB HE MPOTHB HH(PEKINOHHBIX
areHTOB, a MMPOTHUB TKAHEW- YY>KEPOIHBIX U JIakKe€ COOCTBEHHBIX. [1]

B 1900 roay K. JlanamrelinepoM ObLTH OMHMCAHBI YETHIPE SPUTPOLMTAPBIC TPYIIBI KPOBU
yenoseka: O, A, B, AB. 1 B 1930 roxy Ob1u1 yaoctoen HobGeneBckoit mpemum.

3apoauiach HOBas BETBb B HMMMYHOJOTMM — YYEHHE O TKAHEBbIX HW30aHTUIECHAX,
3aHMMAIOIAsACA M3YYEHHEM MMMYHOJIOTMYECKUX PA3JIMYUil OPTaHU3MOB B IIpejienax OJHOTO BHUJA.
B nanpHeilieM B OSpUTPOIMTAX 4YelOBEKa OBbLIO OOHApYyXeHO 14 H30aHTUTEHHBIX CHCTEM,
cozepkaiux 6osee 70 pa3nu4HbIX aHTUT€HOB. KpoMe aHTUT€HHBIX (DAKTOPOB, MTPE/ICTABICHHBIX HA
sputpouutax, B 50-¢ roasl yueHsiM JK.J/locce ObLta OTKpBITAa cCTEMa aHTUTEHOB, MPEACTaBICHHAS
Ha JIeMKOIuMTaXx KpoBW uesioBeka. [lo3zkxe manHas cuctema mnonyumia Ha3Banue HLA —
JEeHKOUUTapHAsl aHTUTEHHAsl CUCTEMA YEJIOBEKa.

MpbIcab 0 TOM, YTO UMMYHHUTET SIBJIIETCS OCHOBHOW NMPUYMHON HECOBMECTUMOCTH TKaHEH
Ipy TpaHCIUIAaHTAIINH, MOSBUIACch He cpa3y. Tonbko B 40-x romax ObLIO 4eTKO cHOpPMYITHPOBAHO,
YTO MPOLIECC OTTOPKEHUS UYKEPOJHONW TKaHU OOBICHIETCSI MUMMYHOJIOTUYECKUMU MEXaHU3MaMu U
[ETUKOM HaXOJUTCs B MpeeNiaX HenH()EKIIMOHHOW UMMYHOJIOTHH.

N3 paboT, MOCBSIIEHHBIX TPAHCIUIAHTALIMOHHOMY HMMYHHTETY, IOSIBUJIOCH HOBOE
HaNpaBlieHUE WMMYHOJIOTHH—y4eHHEe 00 WMMYHOJOTHYECKOW TOJIEPAHTHOCTH. ABCTpalHiicKue
yuensle @.bepuer u @.Dennep B 1949 roay BHepBble BBICKA3aIM NPEANOIOKEHHE O TOM, YTO
m10001 aHTHWTEH, BBEICHHBI B OpPraHM3M B TEUEHHE OIPENEICHHOIO0 KPUTHYECKOTO Iepuoja
SMOpPHOHANIBHOTO  pa3BUTHS, TMO37AHEE OydeT BOCIPUHUMATHCS KaK CBOMl M BBI3BIBATh
TOJIGPAHTHOCTh. B mTOre B OyAyllleM aHTHUTEH HE CMOXKET aKTHBHUPOBATh MMMYHHYIO CUCTEMY,
CJIeIOBATENbHO, HE OYAET OTTOPraThCsl.

[IpenmonoxeHuss 0 TOJIEPAHTHOCTU OBUIH MOABEPTHYTHI SKCIIEPUMEHTAIBLHON MPOBEPKE U
MIOATBEPKJIEHBl  HE3aBUCUMO Jpyr OT Jpyra aHNIMWCKMMH ydeHbiMH  [I.MenoBapowm,
P.bunnuaxemowm, JI.bpentom (Ha mbimax) u M.["amekom (Ha kypax) B 1953 roxy.
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B 1951 roay Teinop Makc 6bi1 HOMHHEpPOBaH Ha HoOeneBckyio mpemMHio 3a OTKPBITHS,
CBSI3aHHBIE C JkenTou nuxopankoi. A B 1957 rogy bose Jlanuene Ovin1 ymoctoen HoOGeneBckoii
IPEMHUH 32 TO, YTO YCTAHOBWJI 3aKOHOMEPHOCTH CTPOEHUS KypapenoJo0HBIX U aHTUTHCTaAMUHHBIX
COEIMHEHUH, ONpEeACIIAIOIINE UX JEHCTBUE.

3a OTKpBITHE NPUOOPETEHHOH HUMMyHoJoruyeckoi tonepantHoctd @. bepuery u Il
Menasapy B 1960 roay Obuta npucysxaena HobeneBckas mpemus.

[ToMuMO u3y4eHUsT AHTUTE€HHOM CTPYKTYpbl JKMBOTHBIX M 4YEJIOBEKa M XapakTepa
HACJIEIOBAHMSI 3TUX CTPYKTYp MMMYHOTEHETHKA BKIIIOUAeT B ce0sl U Takoil pasjien, Kak reHeTHuKa
uMMyHorsio0ynuHoB (antuten). o cepenunsl 60-x rogoB XX B. 00 3TUX OeiKax 3HAIM HEMHOTO.
Tak, JI. Ilomuar u ®. lNaypoBerl cuuTanu, 4YTO aHTUIEH, NPOHUKIIMI B OpPraHU3M, BBICTYNAET B
Ka4yecTBE MAaTpHIbl, HA KOTOPOH IOCTpaMBaeTcsi aKTUBHBIM neHTp antuten. H. Epne obpartun
BHMUMaHUE HAa TO, YTO B OpPraHU3ME IIPU HOPMAIbHBIX YCIOBUSAX HMMEIOTCA aHTUTENAa pa3HOU
cneuu(PUIHOCTH; MPOHUKIIUN B OPraHW3M AHTUTEH CEJICKTHBHO CTUMYJIHPYET O0Opa3oBaHHE yXKe
CYIIECTBYIOIMX aHTUTeNn gaHHoM crnenuduyHoctH. Konmenmms H. Epne Obuta Bocnpuusita O.
Beprerom u pa3BUTa 10 KIOHAIBHO-CEICKIIMOHHON TeoprH 00pazoBaHust aHTUTEN. COrJIacCHO 3TOU
TEOPUH B OPraHU3ME CYUIECTBYET OIPOMHOE YHMCJIO KJIOHOB — CEMEHCTB KIETOK, KOTOpbIE
IIPOM30LUIN OT OJHOW pOJIOHaYaIbHON KJIETKU. Bce KIeTku 0JHOro KJjoHa 3anporpaMMHpOBaHbl Ha
oOpa3oBaHHE aHTUTEN TOJbKO OAHOW crneuuduuHocTH. Ponb aHTHreHa 3aKiIrO4aercs B
n30UpaTeIbHOM CTUMYJIMPOBAHNN aKTUBHOTO CUHTE3a aHTUTEI KJIETKaMU OJTHOTO U3 KJIOHOB.

B 1972 romy P.Iloprep u J[.DOnensman ynoctounuch HoOeneBckoit mnpemun 3a
UCCJIEJOBAHMSI 10 XUMHUYECKOM MPUPOJIE aHTUTEIL.

B 1980 roxy ostoit xe npemusi Obuta Bpydena b. benaneppad, XK. {occe u J[. Cuenn 3a
paboThl B 00JIACTH HM3YYEHHUS T€HETHUYECKOW CHUCTEMBI, KOAMPYIOUICH OCHOBHBIC MMOBEPXHOCTHBIC
AQHTUTCHHBIE U PELENTOPHbIE CTPYKTYPHI KJIETOK. KpynHble JOCTHKEHHS MOCIEAHUX ACCATHUIETUN
ABIIAIOTCA  (DOPMYIMPOBAHUE MPEACTABIECHUNM O CYLIIECTBOBAaHMM B OpraHuU3Me€ 4YeloBeKa U
JKUBOTHBIX CaMOCTOATEJIbHOM HMMMYHHOM CHCTEMBI PETYJLUU C €€ LEHTPAIbHBIMU H
nepuepuyecKuMi  OpraHaMM HMMMYHHUTETA; BbBLICIEHUE [JBYX HE3aBUCHUMBIX KIJIETOUHBIX
nomymsinuii: T-mumdonutos u B-numdoruTos; BeisiBneHre B3auMoaerictBusa T-u B- numdornuTos ¢
MakpodaraMd ¥ JIPYTMMH HeCHenu(pHUECKUMH (PAKTOpaMu 3aIIUTHI; OTKPHITHE TPHUOHOB
B030yauTenei nHpeKnii HOBOro Turma. [2]

B 1984 rony H. Epne mnpucyxnena HoOeneBckas npemus 3a pa3paOoTKy Teopuu
uauotunuyeckux ceref, I'. Kemnepy m L. Munbmreiiny — 3a nojydeHue rHOpHJIOB U MOHO-
KJIOHAJIbHBIX aHTHUTEI.

Cymzymu Tonerasa naypeat HoGeneBckoii npemuu 1o ¢usuonoruu u meaununae 1987 roga
«3a OTKpBITHE TEHETUYECKOTO MPUHIUIIA 00pa30BaHUs pa3HOOOPA3Hs AHTUTE.

B 1998 romy 3a OTKphITHS, Kacaloolluecs CHEHU(PHUUYHOCTH KIETOYHO-OMOCPEA0BAaHHON
uMMYyHHOU 3aiuTsl HoOenesckyro npemuto nonyunnu Josptu [utep u [lunkepnarens Ponsd. A B
1997 rony 6611 HOMUHUpPOBaH Ha npemuto Ctennu [Ipy3uHep 3a OTKpBITHE TPHOHOB.

Hanee cnycrs 12 ner B 2008 roay 6sut1 HoMuHupoBaHbl Ha HoGeneBckyro npemuto Xay3eH
Xapainp]] 32 OTKpBITUE BUpYyca Nanuiomsl 4ernoBeka u Monartbse Jltok u bappe-Cunycen ®@pannyasa
3a oTkpbeiTHEe BIY.

B 2011 xe romy Creiimen Panbd Obim ymocroeH HoOerneBckoil mpeMuu 3a OTKpBITHE
JEHJPUTHBIX KJIETOK, HO, YBbI, YK€ IIOCMEPTHO.

Cop Tl'apnon lxon m CuHbpsa SIMaHKa NOMYyYWIM TPEMHIO 32 OTKPBITHS, KacCarOLIUECs
NepernporpaMMHUPOBAHHUS 3PEJIBIX KIETOK B ITIOPETIOTEHTHBIE.
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AKYCTHNYECKASA KOMMYHUKAIIUA KUTOOBPA3HBIX

A.B. Caoosckas
E.A. Bopucenko, k. 0. 1., Ooyenm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

Beenenune

B ycnoBusx >KM3HM TOJ BOJOW, TIOCKOJILKY BHJIMMOCTh B BOJIE OIpaHHYEHa, a Iepeaada
XMMHUYECKOTO CHTHaJla MeJUIeHHEee, YeM B BO3/yX€, aKyCTHYeCKHH KaHall — OCHOBHOH croco®
nepeaayr uHHOPMAIIHH.

CKopocTb 3ByKa B BOJIE B IISITh pa3 BBIIIE, YEM Ha BO3JYXE, a 3aTyXaHHE 3HAYUTEIBHO HIXKE,
TaK YTO €CJIM 3BYKOBass KOMMYHHUKAIUSl HA3€MHBIX JKUBOTHBIX OTPAHHYMBACTCS TUCTAHIHMCH HE
Ooiee IeCATH KHJIOMETPOB, TO TMOJBOJHBIC HM3KOYACTOTHBIE 3BYKH MOPCKHX MIICKOIMTAIOIIMX
MOYKHO 3apETUCTPHPOBATh HA PACCTOSIHUU COTEH KHJIOMETpPOB [1].

B mocnemnue rompl pe3KO BO3POC HMHTEPEC K M3YYCHHIO aKyCTHYECKHX CHTHAJIOB
KuTO00Opa3HbiX. OHAKO CpeAHM YYCHBIX JIO CHX IOp HET €JUHOr0 MHEHHS IO PsIYy BOIPOCOB,
KaCarolMXCsl KOMMYHHKAIMH KUTOOOpasHbIX. OIHOH W3 TJHaBHBIX NPOOJIEM TpH MOIBITKE
KJIaccu(UIUPOBATh aKYCTHYECKUE CUTHAJIBI MTPECTABUTENICH OTPsIa, CTaJIO0 OTCYTCTBHUE MOIOOHBIX
3BYKOB B perepTyapax Ha3eMHBIX KUBOTHBIX, a TaK )K€ HEIOCTATOK MH(pOpMAIMH O MEXaHU3Max
3BYKOOOpA30BaHMS U 3BYKOBOCIPHUATHS. 3BYKH KUTOOOPA3HBIX HAXOJIATCS B IIUPOKOM JHAITa30HE
OT JIECATKOB TePIl JO COTEH KUJIOTEPI] U UMEIOT Pa3IuIHYI0 CTPYKTYpY [3].

OcoOblii WHTEpEC BBI3BIBAIOT  MEXAaHWU3MbI 3BYKOOOpa30BaHUS M 3BYKOBOCHPHUSTHS
Hpe/ICTABUTEIICH OTpsiZia KHTOOOpa3HbIX, MOJA0TPsAA0B 3ydaTeie KuThl (zam. Odontoceti) u Ycartbie
KUTHI (1am. Mysticeti).

Kaaccndukanus u cTpyKTypa aKyCTHYECKHX CUTHAJIOB

3yOarble KUTHI 00Ja/al0T COBEPLIEHHBIM 3BYKO(QOPMHUPYIOIIMM M CIYXOBBIM amIapaToM,
MO3BOJIAIOIIMM UM T'€HEPUPOBATh U BOCIIPUHUMATh B BOJIE€ 3BYKOBBIE M YJIBTPa3BYKOBBIE CUTHAJIbI
OT JIECSITKOB Tepll 10 COTEH KHJIOTepl.

3BYKHU 3yOaThIX KUTOB €T HA TPH KaTErOPUU:

1) 9X0JIOKAIIMOHHBIE IIETYKH,

2) UMITyJIbCHBIE 3BYKH,

3) CBHCTHL.

[I{en4kn 3TO KOPOTKUE 3BYKOBBIE UMITYJIBCHI, M3/1aBAEMBIE IO OTACIBHOCTH WJIU CEPUSIMH,
pPa3IUYHON JUIMTEIBHOCTH M YaCTOTHl MOBTOpPEHUS. JIJIMTENbHOCTh OTHENbHBIX IIETYKOB — OT
€AVHMI] MHKPOCEKYHJ IO JECATKOB MWUIMCEKYHJ, a MPOJOJDKHTEIBHOCTh CEpUN — CEKYHIBI.
CKopoCTh OBTOPEHHUS UMITYJILCOB MOXET MEHATHCS OT €IUHUI] IO COTEH B CEKYH/y, a YaCTOTHBIN
nuana3oH gocturaet Boie 100kl [1,7].

YenoBeueckoe yXo y)K€ HE B COCTOSIHUM OTAENTUTH LIETYKH APYT OT Apyra, €Ciiv WHTepBall
MEXIy HUMH MEHee 5 MC, M BOCIPHHUMAET 3TO KaK HENpPEpBIBHBIN TOHAiIbHBIA 3ByK. Ha
CHEKTpPOrpaMMax OHH TaKKe KaXyTcs HenpepbIBHbIMU. [10700HBIE CUTHAIBI OTHOCSIT K KaTeropuu
MMITYJIbCHBIX 3BYKOB.

Ha conorpamme (puc.1) noka3an npumep UMITyJIbCHOTO CUTHAJIa KOCAaTKHU, C BO3pacTarolen
Ha TPOTSDKEHUM 3BYKa YaCTOTOM MyJIbCAllMH, TaK YTO B HayaJle OH BBIMVIAAUT Kak HAOOp MyJbCOB, a
B CEpeMHE U KOHIIE BBITJISAUT KaK HETPEPbIBHBIN TOHAIbHBIN 3BYK.
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CBHCTBHI - 3TO y3KOIOJOCHBIE TOHAJIBHBIE 3BYKH, XapaKTEPU3YIOLINECS OCHOBHON 4acTOTOM
nexame Hwke 20 k[, Ho s HEKOTOpeIX BUAOB Neidb(OUHOB, K mpuMmepy Beprsmmxcs
poeb(UHOB — XapaKTEPHBI CBUCTHI C OCHOBHOM yacToToii Beime 20 kI’ 3, 6].

CurHaznsl ycaTbIX KUTOB B OCHOBHOM HM3KOYAaCTOTHBI, OT HECKOJIBKMX JECATKOB I'I 10
Heckosbkux KI'I. IloaTomy mpennosaraercs 4To U Juamna3oH clyXa y ycaTblX KUTOB B OCHOBHOM
HU3KOYaCTOTHBIA. YacTOTHBIA AMAna3oH COIVIACOBAH C XAapaKTEPUCTHKAMU HCIHOJIb3YEMBIX HMHU
curHanoB. CHHUE KUTHI M (PUHBANBI MOIOT Ha YyacToTe 15-20 I'm.

|| o

KlMu
10

0.1 0.2 0.3 0.4 c

Puc. 1. Conoepamma umnynvcrnoco cuenana kocamru [1]

MexaHn3M 3ByK000OpPa30BaHMS U 3BYKOBOCIIPUSATHSI Y KHTOOOPa3HbIX

Cnyx 1 MeXaHu3Mbl 3ByKOOOpPa30BaHUs YCAaThIX KUTOB MCCJICIOBAHBI B MEHBIIICH CTEIEHH,
yeM y 3y0aThix KHTOOOpa3HbIX. Ciyyau coliep>KaHHs YCaThIX KHTOB B HEBOJIE HCKIIOYHTEIBHO
peIKu, MO3TOMY HE OBUIO M YCJIOBUH JUIsl MX JUTUTEIBHOTO M3ydeHUs. Jla)ke 4yBCTBUTEIIBHOCTD U
YaCTOTHBIM JUAIa3oH HE M3MEPEHbl TOYHO HU ISl OJHOIO U3 BUIOB yCaTbIX KHUTOB. llomyudeHsl
TOJIbKO KOCBEHHBIE M TPHUOIKEHHBIE JTaHHBIE O IMapaMeTpax WX BOKaJIM3aluu U Mopdojoruu
oprasa ciiyxa. ¥ HUX HET YIIHOW PaKOBHHBI, KaK M y 3y0aThIX KUTOB. 3BYK JI0 HUX JOXOJHUT 4epe3
HIDKHIOKO YENTIOCTh, KOT/Ia OH TIOMaiaeT B He€, OTOMBAETCS U CHayvaja JOCTUTAET CPEHEro, a 3aTeM
BHYTPEHHETO yXxa [2].

W3BecTeH ciy4ail BBICOKOYACTOTHOTO MEHHUS KUTa. DTa 0COOb M3BECTHA MOJ MPO3BHUILEM
CISATUACCATUABYXTEPIEBBIN KUT». Ero meHue Ha yHUKanbHOU "yacTtoTe - 52 11 ropa3fo BeIlIe, 4eM
y OCTambHBIX 0CO0EH. DTOT KUT BO3MOKHO €IMHCTBEHHBI B MUpPE C MEHHEM Ha TaKOW 4acToTe,
MOATOMY Ha3bIBAETCS CAMBIM OJIMHOKAM KHUTOM.

VY 3y0aThIX KHTOB CTPOCHHE BEPXHHUX JbIXaTENbHBIX MYyTEH CHUIBHO MOAM(PUIIMPOBAHO B
CBSI3W C ajamnrtanued K BOJHOMY 00pa3y Ku3HM. EauHOTO MHEHHST O MexXaHu3Max
3BYKOOOpa30BaHUsl M y KUTOOOpa3HBIX He cymiecTByeT. CUUTallOCh, YTO Yy JENb(UHOB €CTh /1B
HE3aBUCHUMBIX MCTOYHHUKA 3BYKa. JTO MPEANOI0KEHUEe OCHOBAHO HAa TOM (DaKTe, UTO UMITYJIbCHBIC
3BYKM M CBHUCTBl 3a4aCTyl0 M3JAKOTCS KUBOTHBIM OJHOBpeMeHHO. Ho o pomm ropranu B
3BYKOMPOAYKITUU CIOPHI BeAyTCs 10 cux mop. Emie B 1964 r. Ob1710 BBIABUHYTO MPEIANOIOKEHHE,
YTO 3BYKHU JeNb(PHUHOB U3/IAI0TCS MIPH MEepepacpeie]ICHIH MOPIHA BO3TyXa MEXKY JIbIXaTEIbHBIMU
MEIIKaMH, TPU KOTOPOM BO3HHMKAIOT BHOpanuu WX Meperopogok. CTeneHb HATSDKEHHS ITHX
MIEPEropoJIoK U Cuja, C KOTOPOW BO3AyX MEPEXOAUT U3 OAHOTO MEIIKA B JPYrOM — OINpelesser
XapakTep U3aBaeMoro 3Byka [4].
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NPEMAKCHANAPHELE
BO3NYIWHBIZ MEIIXH

Puc. 2. CtpoeHne BEepXHHX JAbIXaTENbHBIX IyTEH 3yOaThIX KUTOB Ha Ipumepe Oemyxu; a —
BO3/YIIHbIE MEIIKU U MMapHBII HOCOBOM X0/, 0 — KOMITJIEKC JOPCAIbHBIX OypPC U HOCOBBIX CKJIAI0K

JIBa HapyXHbIX HOCOBBIX NPOXOJa 3aKaHYMBAIOTCS HEMAPHBIM HOCOBBIM OTBEPCTHEM —
IBIXaJIOM — Ha BEpXHEW TOYKe ToJoBbl. HOCOBOE OTBEpCTHE OTKPHIBACTCS MPU COKPALICHUU
CHeLHaIbHbIX MBIIIII, a 3aKPhIBAETCS TACCUBHO OJIaro/iapst 3MaCTUYHOCTH OKpYXKaroIlel TKaHH.

Jlnist BceX BUIOB XapaKTEPEeH TaK Ha3bIBAEMBIH KOMILIEKC JOPCAIBHBIX Oypc M 00€3bsIHBHX
ry0 (HOCOBBIX CKJIAJOK B CTEHKE HOCOBBIX XOJOB BOJM3U JbIXaja), BCTPOEHHBIX B CTEHKY
Hapy>KHBIX HOCOBBIX MPOX0J0B. JlopcanbHble Oypchl — 3TO JKHPOBBIE Tella, KOTOPBIE IMOMApHO
CBSI3aHBl C IPaBbIM U JIEBBIM HOCOBBIMM NpoxoJaMu. B kauecTBe 00pa3oBaHMs 3XOJOKAIMOHHBIX
CHUTHAJIOB PAacCMaTpPUBACTCs KOMIUIEKC JOPCATBHBIX Oypc M HOCOBBIX CKIAJOK. [IpuHIMI paboThI
9TOM CHUCTEMbI TaKOB: IOTOK BO3/lyXa M3 HOCOBBIX XOJOB C CHJIOW IPOTAJIKUBAETCS 4Yepe3
JopcaibHble Oypchl M HOCOBBIe cKiaaku. [Ipu 3Tom 3amHue Oypchl yAapsiioT 1O HOCOBBIM
CKJaJKaM, U OHM BXOJAT B Ipouecc BHOpauuu. YacToTa CXJIONBIBAaHUS CKJIAJOK OIpelesseT
4acTOTy HWMIYJIbCOB. Y BCEX 3y0aThIX KHTOB, KpPOME KaIllaJIOTOBBIX, KOMIUIEKC padoTaer
TuddepeHIMPOBaHHO (Ha MTpaBe U JieBble OYpChI) U, CIIEJ0BATEIbHO, MOXKET paboTaTh HE3ABUCUMO.

Oprasbpl ciiyxa y >KHBOTHBIX CHJIBHO BHJOW3MEHEHBI, YIIHAs PAaKOBHHA OTCYTCTBYET.
CnyxoBoii MPOXOJ Cy’KEH M OTKPhIBAETCS M03a/IH I71a3a MAJIEHbKUM OTBEPCTUEM, KOTOPOE, BUJIUMO,
CIIY’)KAT OTHENbHBIM YYBCTBYIOIIUM OPTraHOM, BOCIPHHHMAIOUINM H3MEHEHHUE JIaBJICHUSI.
bapabanHas mepernoHka BBITHyTa HapyXy (ycaTble KUThI) WIM BHYTPb (3y0aTble KHUTBHI). 3BYK
KATOOOpa3HbIe BOCIPUHUMAIOT 4Yepe3 KOCTH 4Yepera W HIDKHIOI YeNIOCTh, Y€l 3aJHUH KOHeIl
OJMM3KO MOIXOAMT K 00JacTH BHYTPEHHErO yXa M MHHEPBUPOBAH BETBBIO TPOWHUYHOIO HEpBa.
CtpoeHue BHYTPEHHET0 yXa y KHTOOOpa3HbIX OYEHb CII0KHOE, C YBEMYeHHOHN ynuTKoil. Hanbonee
OCTpBIIl ClyX y 3y0aTbIX KHUTOB; Y ycCaThIX KHUTOB OH XYK€ IO CPaBHEHUIO C Ha3eMHBIMH
MJICKOTTUTAIOMIMMHU [2].

DYHKIHOHAJIBbHOE 3HAYEHHE aKyCTHYECKHX CHTHAJIOB

DXO0JIOKaMOHHBIE MIETYKH M3BECTHBI JUIsl BCEX BUIOB 3y0aTbiX KHUTOB. VX mnepBHuYHas
GYHKIMS — 5XOJIOKAIMs, 3a CUYET KOTOPOM OCYIIECTBISIETCS OpHEHTallUs B MPOCTPAHCTBE U
OTIpeNieIeHue pacCTOSHUS 0 pa3iuyHbIX O00bekToB. HO Bce aKyCTHMUYECKHME CHUTHAIbI
oMU YHKIMOHAIBHBI U UCTIOJB3YIOTCS TAK)Ke JUIsl KOMMYHUKAIlMU BHYTPH rpynisl [3].

Jlnsi KamajioToB, KPOME 3XOJOKALMOHHBIX IIETYKOB, OMHCAHBI 0COOBIE CEpHH IIETYKOB,
KOTOpBIE U3JAIOTCS TOJBKO XUBOTHBIMHU BHYTPH Tpymmbl. Takue cepur Ha3bIBalOT Kojbl. OHU
OTHOCATCS. K KOMMYHUKAaTHBHBIM CHUTHajaM. Pa3nnuaroTcss KOAbl MO KOJMYECTBY UIEIYKOB M
JUINTETIbHOCTU Tay3 MEXIy HUMU. Bo Bcex okeaHax Mupa (QUKCHPOBAHO HECKOJIBKO THIIOB
pa3nuyHbIX KoJ. I[Ipm 3TOM BBIABISIOTCS OOIIME YepThl KOJA Y COBEPIIEHHO pa3HbIX, HE
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IIEPECEKABIINXCS PaHee, TPy KaaloToB. Penepryapbl KOI KaK0i OTACIBHON TPYIIIBI JAKE U3
OJIHOM aKBATOPHUHU — CYILECTBEHHO OTIUYAIOTCA M OCTAIOTCA HEM3MEHHBIMU B TCUEHUN MHOTHX JIET.
['eHeTnyeckue HUCCIENOBAHUS MOKA3aJIM, YTO TPYIIBI, CXOAHBIE 110 MATEPUHCKOW JMHUU, UMEIOT
cXo/Hble Koabl. McXoast n3 3TOro MOXHO CJieNaTh BbIBOJ, YTO KallaJOThl 00Jaal0T AUAJIeKTaMHu,
KOTOPBIE MEPeIaloTCs U3 TTOKOJICHUS B TIOKOJICHUS, IPU TIOMOIIM BOKAJILHOTO 00yueHus. [{nanexTs
yJAJIEHHBIX IpYT OT Apyra rpyMil, OTJIMYAKTCs ropas3io 0oJibllle, HEXKeNn Y OJU3KUX PYIIIL.

OOMeH KoIaMU MPOUCXOAMT B BHUJE JUAIOTOB MEXAY OCOOSMH, HAXOIAIMIUMUCS OJIH3KO
JpyT OT Apyra, IOTOMY YTO KOJIbl PACIPOCTPaHAOTCS Ha AucTaHuuu He Oosee 600 m. BepositHo,
KOJbl MOTYT CIY)XUTh YHHUKAJbHBIM pPAacllO3HABATEIbHBIM CHTHAJIOM MEXIY OCOOSMH OIHOM
IPYIIbI KaIIaJIOTOB.

Jl1g KOocaToK, KaK M JJIs KallaJloTOB, XapaKTEPHO HAJIMYME BOKAJIBHBIX JUAIEKTOB U TaK K€
XapakTepHO oOydeHue. 3ByK, OOIIMHA JUIsl HECKOJIBKUX CEMEHHBIX IPYII, MOXET HCIO0Jb30BaThCs
KaX/10¥ U3 HUX B HEMHOTO U3MEHEHHOH (opme. J[naneKkTbl KOCaTOK CIIy:KaT MEXaHU3MOM, KOTOPBIH
HOJ/IEP>KUBACT CTPYKTYPY TPYI U MO3BOJSET 0CO0SM KOOPAUHUPOBATh U paclio3HaBaTh JAEHCTBHS
JpyT Apyra, a TaK xe nu3berats MHOPUIUHTA B IEPHOJI CLIApUBAHUS.

Tak jxe Bce BuABI KHTOOOPA3HBIX UCIOJB3YIOT 3BYKOBBIE CUTHAJIBI IIPU OXOTE Ha J00bIYY.
Hampumep kamanoTsl, U3ay4yaroT 3BYK B3pPBIBHOTO XapakTepa JUlsl IIyIIEeHUs U 00e3/1BUKUBAHUS
O0BEKTOB MHUTaHUS Ha TIJIyOMHE. AHATOMMYECKOE H3Y4YE€HUE NepeHed YacTh TOJIOBbI
KATOOOpa3HBIX, y KallaioTa, HapuMmep, cocTaBisitoniei 10 30% olmeil 1muHb Tena, mokKasaio,
4TO B pallOHE HOCOBOI'O IIPOXOJAa MOXKET BO3HHMKAaTh MOIIHOE 3BYKOBOE JABJICHHE. 3aMEUEHO, YTO,
BO MHOTUX CIIy4asX, BO30YKIEHHOE€ paHEHUEM WIM IIPECIeIOBAaHUEM KHUTOOOMHOro CyJaHa
KMBOTHOE M3/1a€T MOIIHBIM, CXOXKHI C BBICTpENOM 3BYK. Jlenb(hUHBI e BO BpeMs MOMCKA PBIObI
U3Iy4yalOT B OCHOBHOM 3XOJIOKAI[MOHHBIE M KOPOTKHE HMITYJIbCHO-CBUCTOBBIE CHUIHAJIbI
JUIMTEIBHOCTBIO 5—25 MC B auamna3zoHe 4dactoT 8—16 kI'n, mcrosb3yemble Ul BHYTPUBHIIOBOU
KOMMYHHKAIIMH U HEJOCTYIHBIE CIyXY O0OBbEKTOB OXOTHL. B mepuox Hambosnee GIM3KOTO KOHTaKTa
NeNb(UHOB CO CKOIUIGHHEM pbIO CBHCTOBBIE CUTHAJBl JOCTUTAOT MAaKCHUMAJIbHBIX YPOBHEM.
[IlymoBOE 10JIe YCHIIMBAETCS 3@ CUET BBIPBIBAIOIIMXCS U3 JibIXaja AeIb(UHOB CTPYH CKATOro rasa,
CO3JAIOIIMX  JIONOJHUTEIbHBIE HHU3KOYACTOTHBIE KOMIIOHEHTBHl. CKOHLIEHTPUPOBAaB  KOCSK,
nenb(UHB yISPKUBAIOT €r0 B TEYCHUE JJITUTEIHHOTO BPEMEHH 0 TOJTHOTO Hackimenus. Ciemyer
0c000 OTMETUTb, YTO 3yOaTble KUTHI, 00J1a/lasi YHUKAIbHBIM 3BYKO(GOPMHPYIOLIUM annapaToM,
CIIOCOOHBI II€JIEHAIIPABJIEHHO IE€pEeHAcTpauBaTh YAaCTOTHBIM JMANa30H H3Jy4aeMbIX CUTHAJIOB B
00J1aCTh CITYyXOBOTO BOCHPUATHUS pbI0 KOHKpeTHOro Buaa. Hampumep, npu HamajeHuu enb(pUHOB
Ha CKorieHus ckymOpum (auamas3oH ciyxa 63—2800 I'm) Obuin 3aperucTpupoBaHbl CBUCTOBBIE
CUTHAJIBI C U3MEHSIOIIENC OCHOBHOM yacToTol 1,5-2,5 k'l ¥ IMPOKO MOJOCHBIMH IIIyMaMH HHXKE
1 k[ [1, 4, 5].
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IIUMITAH3E OBBIKHOBEHHBIN - BUOJIOT S BUJA

C.B. Cyprosa
E.A. Bopucenko, k. 0. 1., Ooyenm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

OObIKHOBEHHBIN UMMaH3e 3aHeceH B «KpacHyto KHUTY» (3), TO3TOMY M3y4eHHE JaHHOTO
BUJIA, SBJIIETCS AaKTyalbHbIM. l3ydeHuwe mMMmaH3e HAET JaBHO B Pa3HbIX HApPABICHUSIX:
MOBEJICHUS, B3aMMOOTHOILICHUSI, CXOJICTBO C YEJIOBEKOM, HM3yY€HHE BBICIICH HEPBHOW CHUCTEMBI.
YroObl MOHUMATh TOBEJIEHUE, OLICHUBAThH 0Jaronoiay4yre U KOTHUTUBHbBIE CIOCOOHOCTH KHBOTHBIX
HEOOXOJMMO 3HATh OHOJIOTHIO JAaHHOTO BHAA: MX MECTO OOHTaHHME, OCOOCHHOCTH IIMTaHUS,
MOBE/IEHNE, CTPOCHUE TeJla, 0COOCHHOCTH (PU3UOJIOTUH.

Kanacenpuxanus

Tun: XopnoBbie

Knacc: MuiekonuTaromme

Otpsn: [TpumaTer

HancemeiictBo: YenoBekooOpaszHbIe 00€3bsHbI

CemerictBo: 'oMUHUIBI

Pon: Illumnanse

Omnucano /1Ba BU/a MIKUMIIaH3€ - OOBIKHOBEHHBIN IIMMIIAH3€ W KapJIMKOBBIM MIMMITaH3€, WIN
60H000.

PO,Z[ MMUMITIAH3C — HOCJ'IGI[HPIIZ B OIIKMCaHUH IIe.]'IOBCKOO6p3.3HI:'IX nu BOO6H_[C 00e3paH. OTO
HOCJIGI[HI/Iﬁ npuMar B OTpAAC NCpea 4YCIOBCKOM, IMOTOMY 4YTO IIO0 MHOTHM AHATOMHUYCCKHM,
(1)I/ISI/IOJ'IOI‘I/ILI€CKI/IM, 6I/IOHOFH‘ICCKI/IM, I'CHCTUYCCKUM, HUMMYHOJIOTHYCCKUM u

SH/IOKPUHOJIOTUYECKUM I10Ka3aTesIM HACTOJIBKO OJIM3KM K YEJIOBEKY, YTO HEKOTOphIE y4Ye€HbIE, B
HEepBYI0 oyepeAb MMMYHOXMMHUKH, OMOXMMHUKUM U TE€HETHKH, TPeOyIOT BKIIOUEHHUS MX B OJHO
CEMEMCTBO ¢ YenoBeKkoM (3).

O0pa3 xu3Hmu, MecTa 00MTAHUA

PacripoctpaneHbl OHM MPEUMYIIECTBEHHO B TPONMUYECKUX M CYOTpONMYECKHX Jecax, IO
BCeMY 3KBaTOpy Adpuku ¢ nmpuierarommmu paiionamu (3aup, Tanzanus, FOxubiii Cynan no Huna,
Yan, Hurep, Manu, Ceneran, beper Cinonosoit Koctu, Hurepus, Kamepyn, Ha ror 1o pex Konro-
Jlyanaba u JlyBya), A3us, Ha MHOTMX OcTpoBax Mamnaiickoro apxwumnenara, B LleHTpanbHOi u
FOxnoit Amepuxke (1). (3).

[Iumnan3e *HUBYT B pailOHaX BJIaXXHOTO Jieca M OTKPBITHIX 3aCyIUIMBBIX JaHAIIA(TOB.
CoBepiaroT OrpOMHBIE NEPEXO0Jbl, MHOTAA Mpoxoas B JeHb Oosiee 50 kM. Kouyror naxe mpu
U300MIIMK KOpMa, HEPEJIKO BO3Bpallasich B cTapble MecTa (3).

XKuByT mpumarsl Ha JepeBbsX, A 0€30MaCHOCTH KU3HU. B ycrnoBusX Tpomuyeckoro Jjeca
00e3bsiHaM JIETKO CKPBIBAaThCSI OT OMACHOCTH B TrycTod jauctBe (2). BenyT mpenmyiiecTBEHHO
JTHEBHOM 00pa3 ku3HU. B 3aBUCHMMOCTHM OT yClOBHH OOWTaHUS, SKOJOTMYECKMX M JIPYTUX
ocobeHHOCTEH (opMHUpPYIOTCS cTaaHble OTHomIeHus npumaTtoB (3). I'pynmoBoit o0pa3 >Ku3HU
TUIIMYEH JUIs BCEX OO0E3bsH, 4Yallle MX MOYKHO YBUIETb B CEMEWHBIX TpyMNMax WIA CTaJaMu C
UEepapXUUECKO CUCTEMOM TOMUHUPOBaHUS — TOMYMHEHUS, peKe MapaMu WK nooanHouke (1, 2).

Koonepanus camiioB mpu 3amute, obOecredeHHe O€30MacCHOCTH CaMOK M JI€TEHBIIIEH.
[TpumepHbIe pa3Mepsl TPYNIbl Y paHHUX TOMHHUH, BEPOsITHEE BCEro, MOKHO onieHuBaTh B 30-100
ocobeit (2).

IInTanne muMMnan3e B MeCTaxX eCTECTBEHHOr0 OOMTAHHUS.

umMnan3e BcesaHBI, UCHOIb3YIOT pa3HOOOpa3Hble UCTOUYHUKH MULIM. OCHOBHOW palroH
UX THUTAHHUS COCTABIISIET PACTUTEIbHAs MHINA: KOpa JAEPEeBbEB U KYCTApHHMKOB, MOOETH, JHCTHA,
CEMEHa, IJIO/bI, OpexH, cO4YHble (PpyKThl. W3 KMBOTHON NUIIM: MayKH, Ky3HEUHMKH, Pa3IUYHbIE
JMYUHKH, MYPaBbU M TEPMUTBI, Kpome 3TOro, OHM aKTUBHO OXOTSTCS HAa 36MHOBOJHBIX, aM(puOmii,
NTHUL, Pa30PSAIOT UX THE3/a, MOTYT HAaCTh HA MEJKUX >KUBOTHBIX U 00€3bsiH (LIMMIIaH3€, TaBUaH,
KaIyIuH, moxyooesbsH) (1,3).
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[IIumnan3e easT B ACHD 1O MIECTh-BOCEMb YacoB, MBIOT peako (1).

Buemnuii Buj

Poct o6pikHOBEHHOTO TIMMITaH3e 10 150 cM (ronoBa — tynoBuiie 70-94 cm). Bec — mo 80
Kr (00bruHO 45-60 kr). CaMKHM HEHaMHOTO MeEHbIe camioB. [lambIlbl Ha pykax UIMHHBIC, C
HOTTSIMH, HO TIEpBbIA Kopoue. Ha Horax mMexay maibliaMu MEepernoHKH, OONBIION maliel] KpyIHee,
YeM Ha pyKax, XOpOUIO oTcTaBjeH. Pyku 3HauuTeNnbHO AIuHHEE HOT (3).

[Ipu3zHakamy, ONpEAENAIOIMMU IPUHAJIEKHOCTh K IpUMaTaM, MOXKHO CUMTaTh
CIIeyIollIKe: HaJTMYMe XBaTaTeIbHON KOHEUHOCTH M Pa3BUTON KIIFOUHUIIBI, KUCTh XOPOIIO crudaeTcs
U pasrubaercs, MEpBBIA Majel] PYKH HPOTHBOIOCTABICH OCTAJIbHBIM, HA MajbllaX — IUIOCKHE
HOrTu. KOHEeUHOCTH MIMMITaH3€ MPUCTIOCOOIICHBI TSl X0XKIEHUS 10 3emiie (3KMBOTHOE OITUpPAETCs Ha
CTYIHIO ¥ BHEIIHUE MOBEPXHOCTU CPEIHMX (haJaHT COTHYTHIX KHCTEH), a TakxKe JJIsS JIa3aHus IO
JIEPEBbSIM, IJI€ CTPOST THE3/1a Ha HOYb (3).

I'onoBa okpyrmas. [[nuna yeperna Oombine MUPUHBL. YETIOCTH BBICTYIIAIOT, HOC HEOOIBINOH,
BEpXHAsI Try0a BbICOKasi, HAaJOPOBHBIM BaJMK Pa3BUT, YIIU TOJIbIe, OTHOCUTEIBHO KpPYIHbIE,
topuanue. JIo6 mokateiii. ['aza HeGobIINE, TTIA3HUIBI OKPYKEHBI KOCTHBIM KOJBIIOM, OTJEIICHBI
OT BUCOYHOM $IMBI, TJIa3a HAINpaBJICHBI BIEpEd; 3yObl YEThIPEX THUIOB, KJIBIKH HEOOJbIINE, MOCIe
POXICHUS pa3BUBAIOTCS MOJIOYHBIE 3YObI, KOTOPBIE 3aT€M CMEHSIOTCS TOCTOSHHBIMU. [ OpTaHHBIN
MEIIOK CpeIHuX pa3MepoB. JIumo 6e3 Bojoc (3).

[lepcty penkas, rpybas, 0e3 mnoAamepcTka, YEpHOrO0 MJIM TEMHO-KOPUYHEBOIO I[BETA.
W3BecTHa, 0IHAKO, MOMYJISAIUS OENOTrONIOBBIX IIUMIaH3e B DKBaropuaibHoi ['Bunee, a B 1972 r.
OINMCAH HIMMIaH3€ OJOHIUH CO CBETJION IIEPCTHIO.

Kak y opanryTaHoB ¥ ropuyLl, CEAATUIIHBIE MO30JIM BCTPEUYAIOTCS PEAKO: Y MIMMITaH3e —36
% u3y4eHHbIX ciaydaes (3).

[To okpacke nuua (M HEKOTOPHIM JPYTMM dYepTaM) BBIACISIOT TpH mnoaBuaa. OmHako
COBPEMEHHBIC TOJBUIOBBIC TNPU3HAKA OOBIKHOBEHHOTO IIMMIIAH3€ BECbMa OTHOCHTEIBHBI C
BO3pacTOM MEHSIOTCS M, Kak IoKa3ana crhenuanbHas kiaccubukanusa 119 mumnanze Ha
Xomnomanckoit 6aze (CIIA), Henanexubl. bosee BepHbIil kputepuii — reorpadust oouranus (3).

Du3n0J10TUS PA3MHOKEHUS.

[[lumnan3e MOTYT pa3MHOKaThCs KPYIUIbIM roJ (B MUTOMHMKAX U Jlabopartopusix). Ha Bose
K€ CYIIECTBYET CE30H crapuBaHus: B TaH3aHMM — C aBrycTa 0 HOsiOps. MmeroT mieuHbie
(MonouHble) skene3bl. CaMIlbl cO3peBaloT K § ToJaM, a CaMKM HAYMHAIOT pa3MHOXKaTbes B 7—10 er.
[TormoBBIe ITUKIIBI HAUMHAIOTCS B CEMb — JIEBATH JIeT U Juisitcs B cpeqHeMm 34-41 news (3). Hdus
PEnpOAYKTUBHOIO ammapara caMKd (TOJBKO y O0€3bSH U 4YellOBEKa) XapaKTepeH OBapHaJbHO-
MEHCTpyalbHbIi 1ukI (4). bepemeHHocTs anmuTcst mpumepHo 7,5 mecsueB. CpenHuil mepuon
GepeMenHOCTH B MepkcckoM meHTpe OGbUT paBeH 227 gusM. Ho, IO JaHHBIM PasHBIX aBTOPOB, KaK
npaBuio, oT 214 1o 295 nueii. Ilnon pazBuBaeTcst BHyTpHU Teda MaTepU, MUTAECTCA U OCYILIECTBIISAET
JKU3HEHHble (YHKIUU yepe3 IUaleHty. B mepuoj sMOpHOHAIBHOTO pa3BUTHS Yy MPUMAaTOB
MOSIBIISIETCS  XOpJa, jKaOepHble IenH, Mojas HepBHas TpyOka; B Mpoliecce pa3BUTHUS IIJI01a
NepPEYUCIICHHbIE 00pa30BaHUsl PAa3BUBAIOTCS, BUIOU3MEHSIIOTCS JMOO 3apactaioT. PocT miona B
yTpoOe MaTepu BeJeT K pa3BUTHIO TTO3BOHOYHOI'O CTOJI0A, BHYTPEHHETO OCEBOI'0 CKEJeTa, ABYX Iap
KOHEYHOCTEM, 3aMKHYTOM KPOBEHOCHOM CHCTEMBI M CIIOKHO YCTPOCHHOW HEPBHOW CHCTEMBI,
0c000ro pacroioKeHus! OpraHoB, B YaCTHOCTH, CEp/ILla Ha OPIOLIHOM CTOPOHE Tea.

Jlyia 3TOro Kiacca xapaKTepHa >KMBOPOJHOCTb, Y CAMKH POXKJIAeTcCs, KaK MpaBUio, OJWH
neTeHbI (2), HO Toibko B MepkcckoM renTpe Ha 1974 . 6bino 10 ciIydaeB JIBOGH M jBa TPOCH
(merensiin Bckope morumbanu). HoBopokieHHbIE BBIKAPMIIMBAETCS MOJIOKOM Martepu. Bec
HOBOPOXKJICHHOTO OOBIYHO OKOJO 2 Kr. MiajgeHel poXJaeTcsl C LEIUIATEIbHBIM HHCTUHKTOM,
JIEPKUTCS 3a IIEPCTh MaTepH, KOTOpash €ro MNOAAEPKUBAET PYKOoW. MalleHbKMX JE€TEHBbIIIEH
IIPUMATBHI Yallle BCETO MEPEHOCAT Ha JKUBOTE; IETEHBIIIEHN MOCTapIIe HOCAT Ha cruHeE. (3).

CaMKH MPOXOJAT BCE 3Talbl HIKOJbI MAaTEPUHCTBA, YTO JUIsl 00€3bSH C UX CPAaBHUTEIBHO
JUIMHHBIM TI€PUOJIOM JETCKOM OEeCIOMOIIHOCTH (AETEHBIII OCTAeTCsl MPH MaTepH HECKOJIBKO JIET)
uMeeT 0coObIi cMbIcT (3,2).
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IloBenenue

Cepbe3HbIx Ha0moAaTeNel nopaxania «4eJI0BEYHOCTh)» OBITOBOIO MOBEJACHUS IIMMIIaH3€ Ha
Bosie. [lluMman3e oOHMMAIOTCS TPU BCTpEYax, XJIOMAIOT APYT JApyra Mo miedy (COUHE), 1axe Kak
OyITO LIENYIOTCSI U COBEPIIAIOT MOA00ME PYKOIMOXKaTus (compukacarorcs). YHUCTAT HOC, YW,
KOBBIPSIFOT OYMIIEHHOW TMajJo4YKoi B 3y0aX, OTTHPAIOT MNpEeIMETaMU TIpsA3b, HEUUCTOTHI HIIU
3aleKIIyIocs KpoBb. B JIWIEMMHBIX CHTyalusix IIOYECHIBAIOT TOJOBY, Ooka, usambl (3)
WCKITIOUNTENPHO PAa3BUTHl MHTEIUICKTYalIbHbIE CIHOCOOHOCTH. B €CcTEeCTBEHHBIX YCIOBUSIX U B
9KCIIEPUMEHTAX MOTYT UCIOJB30BaTh NPUPOIHBIE opyaus (3).

Boxkanuzauus u sMonun

umnanze oOnanator Ooraredmumu  cpeactBamu  obOmeHus. HecMmoTps Ha  psn
AQHATOMHYECKUX OTJIMYHH, OCOOEHHO HEHPOJOTHUECKUX, MEXaHH3M OOpa30BaHHs 3BYKOB Y
HIMMITaH3€ U Y YeJOoBeKa BO MHOTOM cxojieH. M3yueno 6omnee 30 3BykoB oO1mieHus mumnan3e. OHu
OYCHb Pa3HOOOPA3HBI: OT/ENbHBIC ITIACHBIE, TTIACHBIE — COTJIACHBIE, COTJIACHBIE — TJIACHBIE. 31eCh
Y 3HAMEHUTOE yXaHbe€, U XMBIKAHbE, U CONIEHUE, U BU3T, U MsiyKaHbe U T. A. [lluMnanse nonp3yercs
MHOXECTBOM JIPYTUX CUTHAJIOB — >KECTAMHM, MUMMKOH, I030M, KaKOW-TO €Ille HE PacIlO3HAaHHOU
YEJIOBEKOM CUMBOJIMKOM JIJIS CBSI3U MEXKIy ce0e mo00HbIMH (2).

BoJse3nun mmmnanse

lumMnanse cTpagaloT B HeBoJie MH(PEKUMOHHBIMU OOJNE3HSMU M HMHBA3USIMHU, B IEPBYIO
ouepe]lb MUILEBAPUTENBHOTO TPaKTa U OPraHOB JbIXaHUs, OOJIEIOT aTepPOCKIEPO30M, THIIEPTOHUEH,
KOPOHAPHOM HEIOCTAaTOYHOCTBIO, TIOJIBEPKEHBI JPYTUM HEJyraM, IPUCYIUM YEJI0OBEKY, — BIUJIOTh
JI0 CXOJHOM MaToj0ruu 6epeMeHHocTH (3).

Bospacrt

[IponomxkurenbHOCTh XKu3HU OKOJ0 60 sier. B HeBosie mpumartsl kuByT 10 50 ser. Pexopn
KM3HH B HEBOJIE IPUHAISKUT camke Bermu (MepKCCKuil [eHTp NPUMAToB), IIPOKHUBIIEH 48 et u
poauBiieit 11 nerensitneii (3).
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IOBEJEHYECKHUE ®PEHOTUIINYECKHUE I'PYIIIBI JUKYHI'APCKHUX XOMAYKOB
ITO PE3YJIbTATAM YETBIPEX IIOBEJIEHYECKHUX TECTOB

H.B. Tymanux
E.A. Bopucenko, k. 0. H., doyenm
Hosocubupcruii 2ocyoapcmeenmbiil acpaprbviil yHUgepcumem
11.A. 3a0ybposckuil, k. 6. H., H.C.
HCuD)K CO PAH

B xone uccnenoBaHust ObLT MPOBEAEH Psii TECTOB: OTKPBITOE TMOJje, 4€pHO-Oenas Kamepa,
MPUTIONHITHIA  KPECTOOOpa3HbIM  JTAOMPUHT, TMapHOE CcCcaXuBaHWe. Pa3zieneHne BBHIOOPKH
JOKYHTapCKUX XOMSIYKOB Ha (DEHOTHNMHMYECKHWE TPYIIBI 3TO YaCTh KOMILUIEKCHOW paboThl IO
ONPEACIICHUIO UX PEAKIUH Ha TECThl C Pa3HOW CTpeccoBOW Harpy3kod. Ha ocHOBaHMU KaxJa0ro
MOBEICHYECKOT0 TecTa ObLIO BBIFENEHO 2 (akTopa: ABUTaTeIbHAsT aKTUBHOCTh, SMOIIMOHATHHOCTh
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— N7 TECTOB «4YEpHO-0Oenasi Kamepay, «OTKPBITOE TI0JIe», «IIPHUIOAHATHIA KPecTOOOpa3HbIN
7aOUPHUHTY; ATOHUCTUYECKOE TIOBEICHUE U APYKeIto0ue — AJis MapHOro ccakuBaHMs. PaccunTaHbl
WHIMBUYaJIbHBIE 3HAYCHHSI KaXJI0oro QaxkTopa Ui KaXIoro JKMBOTHOro. Ha ocHoBe
WHAUBUAYAIbHBIX 3HAYCHHM ABYX (PAKTOPOB MO KAKIOMY M3 YETHIPEX MOBEIECHUYECKHX TECTOB,
METOZOM KJIACTEPHOTO aHaji3a MCXOJHYI0 BBIOOPKY J>KMBOTHBIX MOXKHO pa3feinuTh Ha 4
dbeHoTUnMyeckue rpymnmsl. 1 rpynmna — BHICOKHI ypOBEHb 3MOIMOHAJIBLHOCTU U arOHUCTHYECKOTO
MOBEJICHUS, TIPU HU3KOM YPOBHE JIPYXKEIIOOUS U BUTATEILHOW aKTUBHOCTH; 2 TPYyNIa — BRICOKUAN
YPOBEHBb JPYKENo0uss U SMOIMOHAIBHOCTH, CPEIHUN YPOBEHb arOHUCTUYECKOTO MOBEICHUS IMPU
HU3KOW JIBUTaTEJIbHOM aKTHBHOCTH; 3 IpyIIa — BBICOKUNA YPOBEHb arOHUCTHYECKOI'O MOBEACHMUS,
CPEIHUM YpOBEHb IpPYXKEIoOus, CpPeIHUM YpPOBHEM JBUTATEIbHOW AaKTHUBHOCTU MpPH HHU3KOM
AMOLIMOHAIBHOCTH; 4 IpyIa — BBICOKUN YPOBEHb ABUIATEIbHON aKTUBHOCTH ¥ AIMOLIMOHAIIBHOCTH,
CpeIHUIN YPOBEHb IPYKEIt00Us U HU3KUN YPOBEHb AarOHUCTUYECKOTO TTOBEACHHUS.
Beenenne

OaHMM U3 OCHOBHBIX IYHKTOB XapaKTEPU3YIOIIMX TPYIIY >KUBOTHBIX, SIBISETCS
BO3MOXHOCTH (hOPMUPOBAHMS MOATPYII HA OCHOBE OJU30CTH BHEUIHHX MPHU3HAKOB MM CXOXKECTH
peakiuil Ha HMACHTUYHYIO CHUTYaI[MI0 OTAENbHbIX ocoOel. Takas XxapakTepuCTHKa ONpeielserT
dbopMHupoOBaHKE NMOBEICHYECKUX (DEHOTUTIMYECKUX Tpyni [2].

OcoOeHHOCTH TIPOSBIEHUS PA3IUYHBIX peakluid y ocolOell OJHOro BHAA Ha UIACHTHUYHYIO
CUTYallMI0 XapaKTepHU3yeTcsi WHIUBUIYaIbHBIMU OCOOCHHOCTSIMM W JIMYHOCTHBIMU KaueCTBaMU
ocobu [1]. M3ydyeHue moBeneHYECKUX peakuuil y 1a00paTOPHBIX KUBOTHBIX MpPeIycMAaTPUBAET
aQHAJIN3 UHJIMBUYaJIbHOTO U COLIMATILHOTO MOBEACHUSI.

Llenpto MPOBOIMMOrO HCCIENOBAHUS SBISAJIOCH pa3leleHUE BBIOOPKU JHKYHTapCKHX
XOMSTYKOB Ha (DEHOTHITMYECKUE TPYIIITbI, OCHOBBIBASICh Ha KOMIUIEKCHOW OIICHKE MHIUBUIYaJTbHOTO
U COLMAIBHOTO MOBEICHUSI.

MeTtoauKka 1 METO/Ibl UCCIIEIOBAHUS

UccnenoBanus npooguwnuchk Ha Oaze «OPI'BYH HMucrtutyr CucremaTtuku U DKOJIOTUU
KupotHbix Cubupckoro Otnenenust Poccuiickoit Akanemun Hayky.

OObekTaMHu HCCIIEOBAHUS SIBISUIMCH TIOJIOBO3PENbIE  CaMIIbl JIKYHTApCKOTO XOMSYKa
(Phodopus sungorus). JXuBOTHBIE COACP)KAIUCh B BUBapUHM B KJIETKaX CTAaHAApPTHOIO pasmepa
(38x28x20cm), mpu cBetoBoM pexume 144/10u, komHatHas Ttemmeparype +20°C. Bribopka
cocrosia u3 27 ocobeil. DKcepuMEeHTHI BBIIOJIHEHBI, B COOTBETCTBUU ¢ «lIpaBuiamu mpoBeaeHUs
paboT C UCIOJIb30BAaHUEM HKCIIEPUMEHTAIBHBIX JKUBOTHBIX .

B xone uccnenoBanus ObUT MPOBEAEH Psifi TECTOB: «OTKpbIToe moje» (OIl), «uépro-Oenas
kamepa» (Ub), «npunogusTeiii kpecroobpasusiii mabupunt» (I1IKJI), «maproe ccaxusanue» (I1C).
Benoch npsimoe HaOdrofeHME, 3aMKCh MOBEACHUYECKUX aKTOB B JKypHal U BuAeo(dUKcalMs Xoja
TECTUPOBaHUA Ha BUAEO. OLIEHNBAINCh, MHANBHIyaJIbHbl IOBEICHUECKUE PEAKIIUU U PEAKLIUU TIPU
B3aUMO/ICVICTBUMU.

Apena OII (puc.1(1)) npencrasnsier co6oii kpyr nuamerpoMm 63 cm (usroroButens HITK
Otkpeitass Hayka, Poccust). Ilon u CTeHKM apeHbl HM3rOTOBJIEHBI U3 0€JIOro IjacThka, MOJ
pacuepyeH Ha IIEHTpaJIbHBIN KPYT U JBa KoJblla ceKTOpoB (6 u 12 cooTBeTcTBEHHO). TecTupoBanue
qutea 3 MuH [3]. B 1aHHOM 3KkcnepuMeHTe (GUKCUPYIOTCS CIENYIOIIME MTOBEACHYECKNE PEeaKIINU:
KOJIMYECTBO IIEPECEYECHHBIX CEKTOPOB, CTOWKH, TPYMHUHT, IPBDKKH, YECAHUE, 3aMHPAHUE, PBITHE
HOp, OOHIOXMBAHHE, OTIOPOKHEHHE 3aIIEYHBIX MEIIKOB, Ae(eKalus, ypruHalus.

YcranoBka YBK (puc.1(2)) cocTouT U3 ABYX COBMEIICHHBIX KaMep — TEMHOW M CBETJIOH.
TectupoBanue mnutces 5 MuH. Pazmepsl cBeTiion kamepsl: mupuHa 25 oM, JuHa 30 cM; pa3Mepsl
TEMHOM KaMepbl: mupuHa 25 cM, jummHa 20 cMm; BbIcoTa apeHbl 25 cM. B xoxe skcnepumeHTa
buKcHpyIOTCA: JaTEHTHOE BpeMs Ka)J0ro MEpBOro BBITJISABIBAHUS U MEPBOTO BBIXOJIA B CBETJIBIN
OTCEK, 4acToTa MOKa30B HOCA, YaCTOTa BBIXOJOB, YaCTOTa HEMOJHBIX BBIXOJOB CTOMKH, FPYMMHT,
MPBIKKH, 3aMUPAHUE, PBITHE HOP, AepeKanus, ypUHALIHSL.

Ycranoska I1KJI (puc.1(3)) npencrasmisier co60if MaTeMaTHUECKUN «IUTIOCY TPHUIIOTHSATHINA
Haj 3emséld Ha BeIcOTy 30 cM. JIBa pykaBa, pacroyiO)K€HHBIE HANIPOTHUB, UMEIOT BBICOKHE (15 cMm)
OOpTHI U Mapa APYrux pykaBoB - Hu3kui O6optuk (0,25 cm). nuna pykaBoB 30 cM, mUpHHA 5 CM.
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OKCIEPUMEHT JUIUTCS B TeueHue S5 MuH. DUKCUpyeMble MOBEACHUYECKHUE PEaKLUUU: TPYMHHT,
CTOWKH, MIPBIKKHU, YECAHUE, PHITHE HOP, 3aMUpaHKe, CBEIIMBAHUS C aPEHBbI, MaICHUSI.

s apenst [1C (puc.1(4)) Obuia ucmonbp3oBaHa Kpyrias apeHa auamerpoM S50 cM, BBICOTOU
30 cM, B KOTOPYIO IOMEIIAETCA I1apa MEYEHBIX IPhI3YHOB. JlnuTenbHoCTh 3Kcniepumenta 10 muH. B
JAaHHOM TIIOBCACHYECKOM TECTEC (1)I/IKCI/Ipy10TC$I HHIUWBUAYAJIbHBIC TITOBCACHYCCKUC PCAKIUU:
TPYMHHI, YeCaHUE, CTOMKH, MPBDKOK, POIOIas aKTUBHOCTb, OTMOPOXKHEHHE 3al€UHBbIX MEIIKOB U
peakuuu mpHu B3aUMOJICHCTBUU 0COOCH: araka, Apaka, MUCK, 3aMHUpaHUE, BBINAA, 000POHUTEIbHAS
CTOlKa, OOHIOXHMBAHUS, AJJIOTPYMUHT.

Puc.1. TecroBsie apensl — 1. OtkpsiToe none, 2. YepHo-Oenas kamepa, 3. [IpunomHsaTsiit
KpecTooOpa3HbIil TabupuHT, 4. [TapHOE ccakuBaHMEe

O06paboTka BuaeohailIoB mpoBoAMIOCh B iporpamMmmHoM kKomruiekce Noldus n «CMoTpenka
[TerpoBckoro». PacdeTsl MHAMBHUIYalbHBIX MOBEACHUYECKUX  XAPAKTEPUCTUK  >KMBOTHBIX
npousBouch B iporpamme STATISTICA 10 (Meronx dakTopHOro aHaiM3a ¢ BpaIlleHHEM Ocei
Varimax normalized u ¢akrtopHOi Harpy3koil Ha kaxzablii ¢akrop 0,5). [To metoxy Bopna Obun
NPOBEIEH KITACTEPHBINA aHAIN3, HA OCHOBE PE3Y/IbTaTOB KOTOPOTO OBLIA TIOTy4eHa KJIaJorpaMMa.

Pesynbpratel uccienoBanuii

Ha ocHOBaHMM KaXIOTO TOBEACHYECKOTO TECTa METOIOM (DaKTOpHOTO aHalm3a OBLIO
BbIIeTIeHO 2  (akTopa, KOTOpble OBLTM BBIJCICHBI  Kak: JBUTATENIbHAsl aKTUBHOCTb,
SMOLMOHATBHOCTh — JUISi TECTOB «UEepHO-Oenasi KaMepay», «OTKPBITOE IIOJIE», «IIPHITOAHATHINA
KpeCTOoOOpa3HbIil JTaOUPHUHT»; arOHMCTUYECKOE TOBEIEHHWE U JAPYKeIOHe — s MapHOro
CCaKMBAHMS.

OMOIMOHANBHOCT, Yy JKYHTapcKUX XOMSYKOB — XapaKTEepPH30BallaCh  CIIEAYIOIIUMHU
MOBEJICHUECKUMH aKTaMHU: YeCaHWe, PBHIThE HOP, OMOPOKHEHUE 3alIEYHBIX MEIIKOB, aedekanus,
ypuHaius. J[BuratenbHas akKTHUBHOCTH OILIGHHBANIach MO TMPOMJACHHON NUCTAaHIMHU (CM), CKOPOCTH
nepeABWKeHUss  (cm/c), CcTOWMKaMm, TpPbDKKaM, YacTOTe TOKa3oB Hoca. JlpyxkemoOue
XapaKTepU30BaIM TPYMHHT, Ha30-Ha3albHOE OOHIOXMBAHHME, HA30-T€HUTAJIbHOE OOHIOXHBAHHE,
Ha30-00KOBOE OOHIOXMBAHHUE, YeCaHUe, MOCaJKa ToJoBa K rojioBe. ATOHHUCTHUYECKOE MOBEACHUE
OIICHMBAJIOCh 10 CIEAYIONIMM T[OBEJACHUECKUM pEakIusM: aTaka, OOKC, BbIMajA, JApaka,
00OpOHUTENBbHAS CTOWKA, IOTOHs, OErcTBO, 3ajes3.
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Ha ocHoBanum Bcex BBIAETICHHBIX (PaKTOPOB ObLIa cOocTaBiieHa Kiagorpamma (puc.2).
| rpynma- 8 ocobeit, Il rpymnma - 15 ocobei, Il rpynmna — 2 oco6wu, IV rpymnma — 4 ocobu.
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Puc.2. Knagorpamma. Beinenenue 4 rpymnmn

[TepBas Tpymma XapakTepu30BallaCh BBICOKHMM YPOBHEM AarOHHCTHYECKOTO TOBEICHUS U
BBICOKOM SMOIIMOHATBHOCTBIO, NMPU HU3KOM YPOBHE APYKEIIOOUS M JBUraTeIbHONH aKTHBHOCTH.
Jlist BTOpo# Tpymibl ObUIM XapaKTePeH BBICOKUH YPOBEHb IPYKEIIOOUS U 3MOIMOHAIBLHOCTH,
CpeIHHI YpOBEHb arOHUCTHYECKOTO TIOBEACHHUS TPU HU3KOW JIBUTATEIbHON aKTUBHOCTH. TpeThs
rpynmna xapakTepru30Bajlach BHICOKUM YPOBHEM aroHUCTHYECKOTO IMOBEACHHS, CPSITHUM YPOBHEM
JPYKEMIO0Us, CPETHUM YPOBHEM JBUTATEIILHOW aKTUBHOCTHU IPH HU3KOW 3MOIMOHAIBHOCTH. [1Jist
4eTBEPTOM Tpymmbl OBUT  XapaKTepeH BBICOKHH ypPOBEHb JBUTATEIBHONW AKTHBHOCTH U
SMOILIMOHAJIBHOCTH, CPEIHUH YPOBEHb JPYKEINIOOWsS W HU3KHA YpPOBEHb AarOHHUCTHYECKOTO
noBeneHus (puc.3).

XM ImosonanssocTy

XM flowrarensian SKTHIMOCTS BW swratenmsan aiTmenocs

OF Imowscwanssocts BIW IMouORANEHCTE

XM uousonanocts Apywenobue 101
—3701
—3m

3502

OF Juoumoranshocrs BW ImoonansocTy

Puc.3 [loBeaenueckre HeHOTUNMHUECKHUE TPYIIIBI JX)KYHTAPCKUX XOMSUKOB
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3akiiroueHue

OmnpeneneHre THIIOJIOTUYECKUX OCOOCHHOCTEW MOBENCHMS DKYHTAPCKUX XOMSYKOB OBLIO
MPOBEJCHO [0 MapaMeTpaM JABUTaTeIbHONW aKTUBHOCTH, 3MOILMOHAIBHOCTH, APYKETOOUS u
arOHUCTUYECKOIO MOBeJeHUs. biarogaps yemMy MOKHO BBIIEIWINCH YEThIPE IPYIIIbI )KUBOTHBIX: 1
rpynmna — BBICOKHM ypOBEHb SMOLMOHAIBHOCTH M ArOHHCTUYECKOrO TMOBEICHUS, MPH HU3KOM
YPOBHE JIPYXENMIO0Hs U IBUTATEIbHOM aKTUBHOCTH; 2 TPYIIa — BHICOKUN YPOBEHb APYKEIO0US U
SMOILIMOHANIBHOCTH, CPEIHUN YPOBEHb ArOHUCTUYECKOIO MOBEIEHUS NpPHU HU3KOW JABUTATEIbHON
AaKTUBHOCTH; 3 TIpylla — BBICOKUI YpOBEHb ArOHMCTUYECKOTO IOBEACHHUS, CPEAHUM YpPOBEHb
JIpyKeno0usi, CpeIHUM YPOBHEM JIBUTaTEIbHONM aKTMBHOCTH IPH HU3KOW SMOIMOHAJIBHOCTH; 4
rpynmna — BbICOKUH ypOBEHb JIBUTaTEJIbHOM aKTMBHOCTU M 3MOLMOHAJIBHOCTH, CPEAHUHM YpOBEHBb
JIpYKeNno0usl U HU3KUH yPOBEHb arOHUCTUYECKOTO MOBEACHHs. MOXKHO TakKe MPEII0I0KHUTh, YTO
3TH TPYIIBI OYAYT OTJIMYATHCS TOPMOHAIBHOM peakiuen Ha CTpecc.
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Cexkuus - MUKPOBUOJIOTI'UA, CAHUTAPUA U TUTUEHA

ITAJIOYKA KOXA

E.A Benankuna
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulli yHU8epcumem

B Hamm aHM npakTHYECKHM KaXKAbli YEJOBEK 3HAET, YTO Takoe mnajouka Koxa m kakoe
3a0oneBanue oHa BbI3biBaeT. [lamouka Koxa BbI3biBaeT TyOepkyse3 - HHGEKINOHHOE 3a00IeBaHue,
KOTOpPO€ BO3HHUKAET B PE3YNIbTATE 3apaKCHUsI MUKOOAKTEpUAMU TyOEpKyJe3a 4eJIOBEUYECKOro MU
Obrubero BuOB. [Io manmHeiM Bceemupnoit  Oprammszanuu 3npaBooxpanHeHus Ha 2016 ron
TyOepkyne3oM 3abonenu 10,4 mwmmoHa yenoBek, u 1,7 muwmmroHa yenoBek (B Tom uucie 0,4
MuIMoHa yenoBek ¢ BUY) ymepnu ot atoit 601e3nu. bonee 95% cinyuaeB cMeptu oT TyOepKyse3a
IIPOUCXOJUT B CTPAHAX C HU3KUM U CPEJHUM YPOBHEM Joxoza. TyOepKyies - 3To OUeHb CTpalIHas
00JIe3Hb, TaK KaK BO30YAUTENb TyOEpKyJie3a OUeHb XOPOIIO PHUCITOCA0INBACTCS K JICKAPCTBCHHBIM
mpernaparam, Jake K HOBEHIINM aHTHOAKTepUaIbHBIM CPECTBAM.

Lenb paboTel: U3yunTh ocoOeHHOCTU MeTabonu3ma u pa3Butus Ilanouxku Koxa, nmyrtu ee
nepesavy Mo JUTEPATYPHBIM TaHHBIM.

3amaun  paboTBHI: HM3YYHTh H  ONUCaTh MOP(QOJIOTHIO, METadOJIM3M, pPa3BHUTHE,
KYJIbTUBHPOBAHUE, TyTH 3apakeHus nmajgoukoil Koxa u Mepsl npeaynpexaeHus.

Manouxka Koxa (Ty0epkyaésnas manouka) (Mycobactérium tuberculésis) —
BHJT MUKOOAKTEPHIiA, TUTIOBOH B/ cemeiictBa Mycobacteriaceae, BbIIEJEH 24 MmapTta 1882
roga Po6eprom Koxom (24 mapra o0bsBieno BO3 BecemupHbIM HEM OOpBOBI ¢ TyOepKyIE30oM).
Bri3biBaeT TyOepkyn€3 y 4eloBeKa M HEKOTOPBIX KMBOTHBIX. 3a 3TO ydeHbli B 1905 r. ObLT
ynoctoeH HobeneBckoii mpemun, a TyOepKyse3Has ajovka moayduia Ha3Banue nainodka Koxa [1].

Hcropus orkpbiTusi. K Momenty, korna Kox Hawan usydare TyOepkylies3, OT 3TOr0 B
3aboneBanus B ['epMaHum ymupan Kaxabld CEIbMOW, a MPUYMHOW HCIIOKOH BEKOB CYHTANIAChH
HACJIe/ICTBEHHAsl TPeJpacloioKeHHOCTh. B mouckax Bo30yauTens TyOepkyne3a A HEpBOTO
onbiTa Kox ucnonb3oBan Tpyn pabouero, ymepuiero oT CKOpoTe4HOM uaxoTku. Mccnemys ero
nerkue, Kox oOHapyXui B HUX MHOTOYMCJIEHHBIE y3€JIKH, HO caMHX MHMKpoOoB He Hamen. Torna
OH NMPUMEHUJI OKPACKy Ma3Ka M3 CyOCTaHIMU, B3ATOM M3 JIETKOr0, HA CTEKJIBIIIKE, YTO MO3BOJIUIIO
OOHApy>KUTh MHOTOYHUCIICHHBIE TPYINIbl TOHEHBKHUX MAJO4eK MEXJIy TKaHsAMH. BplineneHHble
KaHJIUAaThl B BO30OYAUTEIN TyOepKyJse3a He pOoCiy Ha MUTATENbHBIX Cpefax, HO IPHU BBEICHUH O]
KO)Ky MOPCKOW CBMHKE, BbI3BaIM €€ rubenb. IIpm 3TOM B caMbIX pasHbIX OpraHax MOTHOLIEro
#uBoTHOro Kox Hamien orpoMHoe koindecTBo nanodek. BriBog Koxa - Gakrtepun TyOepkyiesa
MOTYT pa3BHUBAaTbCA TOJIBKO B JXMBOM OpraHuzMe. B mocienyronieM OH YCHEHMIHO IPUMEHHI
CBIBOPOTKY KPOBH >KMBOTHBIX JIJISl BBIpallMBaHUs OakTepuil TyOepkynesa [5].

Mopdgoaorus Bo3dyaurtens tybepkyae3a. MbT (MukoOakTepun TyOepKyse3a) OTHOCATCS
K [IpoKapuoTam (B UX IUTOIUIa3ME HET BBICOKOOPTaHM30BaHHBIX OpPraHesll — amnmnapara
[onbmxu, muzocom). dopma — cierka M30rHyTas WiM npsMas najgodka 1—10 MkM B JUIMHY,
muametrpoM 0,2—0,6 Mkm. KieTku ¢ xapakTepHbIM CBOMCTBOM KHCIIOTO- U CIIMPTOYCTOWYMBOM (Ha
OJTHOW M3 CTaJIuil pOCTa) OKpACKH, SIBIISIOTCS adpoduiaaMu U Me30(puIaMu (JUarna3oH TeMIeparyp
37—42 °C), onHako B MpoIecce KU3HEACSITEIPHOCTH B HEOJIArONPHSTHBIX YCIOBUSIX METa00TN3M
MOXET  U3MEHHUTbCA, a  KJIETKH  TpaHC(hOpPMUPOBATHCS B MUKPOAIPOPHUIBI U JIaXKe
CTaHOBUTBHCS aHadpobamu [2].

B OakrepuanbHoil kierTke auddepenumpyercs: 1)kieToyHas CTeHKa— COCTOSIIAs U3
3—4 cBs3aHHBIX Ccino€B TommmHOM 10 200—250 HM, comepXKHUT crenupuYHbIE BOCKA
(MHKO3U/IBI) TTOJIUCAXapUbl, 3allUIIAeT MHUKOOAKTEpUI0 OT BO3JAEHCTBHS BHEIIHEH Cpeabl,
o0JaziaeT aHTUTEHHBIMU CBOMCTBAMHU U TMPOSIBISIET CEPOJIOTUYECKYIO AKTUBHOCTh; OTPaHUYMBAET
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MHUKOOAKTEpUIO CHApPYXH, OO0ecleynBaeT CTa0MIBHOCTh pa3MepoB U (OPMBI  KIETKH,
MEXaHUYECKYI0, OCMOTHUYECKYIO I XUMHUYECKYIO 3alIUTy, BKIHOYAeT (haKTOpPbl BUPYJIECHTHOCTH —
JTUnonoaucaxapuabl, ¢ pochatuaHO  Ppakimei KOTOPHIX — CBA3BIBAIOT  BUPYJIEHTHOCTD
MHUKOOAKTEepHIi;

2) 6akTepHuagbHas LUTOIUIA3Ma; MOXKET COJIEPKATh TPAaHYJIbI;

3) muroriazmMaTuuecKas mMemOpaHa — BKJIIOUYAET JINIIONPOTEHHOBBIC
KOMILJICKCHI, (JEPMEHTHBIE CHUCTEMBI, (OPMHUPYET BHYTPHIUTOIIA3MATUYECKYI0 MEMOPaHHYIO
cucreMy (Me30CoMy);

4) spepHas cyOCTaHIUS — COCTOMT U3 oHOU KonbieBor JTHK.

5) 6enku (TyOepKyIONPOTEHABI) SIBISIOTCS TJIABHBIMH HOCHUTEJISIMH aHTHTCHHBIX CBOMCTB
MBT u nposBISiOT Ceu(PUIHOCTh B PEAKLHUAX TMOBBIIICHHON YyBCTBUTEIBHOCTH 3aMEJIEHHOTO
tuna. K a3tum 6enkam otHocutes TyOepkyiauH. C nonucaxapuiaMu CBsI3aHO OOHApy)KEHUE aHTUTEl
B CBIBOPOTKE KPOBH OOJBHBIX TyOepKyné3oM. Jlunumueie ¢ppakuun MUKOOAKTEpUil CIIOCOOCTBYIOT
YCTOMYMBOCTH K KHcCJIOTaM M menodam [2]. MBT pa3MHOKarOTCA HPOCTbIM JACICHUEM Ha JBE
kietku. [ukn nenennss — 14—18 yacos. MlHorna pazMHOXKeHUE TPOUCXOAUT TOUKOBAHUEM, PEIKO
BETBJIICHUEM.

Mera6oiu3m u passutue MBT B pasubix yciaoBusix. MBT He BbLIEHSIOT 3HIO-
U 3K30TOKCHHOB, IO3TOMY IpU HH(QUIUPOBAHUU HMHU SPKUX KIMHUYECKUX CUMITOMOB, Kak
npaBwio, He Bo3HHKaeT. [lo wmepe pasmaoxkenus MBT u  ¢QopmupoBaHus TOBBIILICHHON
YyBCTBUTEIBHOCTH TKaHEH K TYOEpKYJIOIPOTEeH1aM BO3HUKAIOT NE€PBbIE MPU3HAKU MHPULIUPOBAHUS
(MOOXKUTENbHAS peaKLMsl Ha TyOepKYJIUH).

MBT Becbma YCTOHYMBBI K BO3ICHCTBUIO (DaKTOpOB BHeEIIHEH cpenbl. Bue opranusma
COXPAaHSIIOT )KM3HECTIOCOOHOCTh MHOT'O AHEH, B BoZie — 110 5 MecsueB. Ho npsiMoil conHeuHslil cBeT
youBaer MBT B TeueHue mnomyropa 4yacoB, a yJabTpadUOJETOBbIE JTy4yd — 3a 2—3 MUHYTHL
Kunsias Boga Bei3biBaeT rudens MBT Bo BnakHON MOKpOTE 4yepe3 5 MUHYT, B BBICYIIEHHON —
yepes 25 munyT. JlesuHdekTanTsl, coaepsxkaniue xjiaop, yousaror MBT B Teuenue 5 yacos.

MBT, nornoménnsie MakpodaraMmu B Tporecce paromurosa, COXPaHSIIOT — CBOIO
KHU3HECTIOCOOHOCTh JUINTENIbHOE BPEMsl U MOT'YT BBI3bIBaTh 3a00J€BaHHE IOCJIE HECKOJBKUX JIET
0eCcCHUMIITOMHOIO CYILIECTBOBaHMUSI.

MBT wmoryr o0pa3oBbiBaTh L-popmbl, MMEIOLIME CHM)KEHHBIH YpPOBEHb META00ONM3Ma U
0CJIabJIEHHYI0 BUPYJIEHTHOCTh. L-(OpMBbI MOTYT JUIMTEIBHOE BPEMS COXPAHSTHCS B OPraHU3MeE U
BBI3BIBATh MPOTUBOTYOEPKYIE3HBI IMMYHHUTET.

MBT wmoryt cyiecTBoBaTb B BHJE OYEHb MEJIKUX QUIBTPYIOIIUXCS (POpM, KOTOpHIE
BBIJICJIAIOTCS Y OONBHBIX, JUIMTEIBHO IPUHUMABIINX IPOTUBOTYOEPKYIE3HbBIE NTpenaparsl [4].

KyabTuBupoBanue. B  kadecTBe CTaHIApTHOM  cpeabl I KYJIBTUBHUPOBAHUSA
mukoOakTepuit TyOepkyné3a BO3 pekomennoBaHa mioTHass su4Has cpefa JleBeHmreiiHa —
Mencena. B PoccHM M HEKOTOPBIX JPYTMX CTpaHaX MIMPOKOE DACIPOCTPAHEHHE MONYdHIIa
pPEKOMEH/I0BaHHAsl B KauecTBEe BTOpPOW cTaHAapTHOM suuHas cpexa PunHa-II ¢ Heckombko Oosee
BBICOKMM IIPOLIEHTOM BBIJCJIEHUS MUKOOakTepuid. [l TOBBIMIEHHS BEPOSTHOCTH poOCTa
MHUKOOAKTepUil B HACTOAIIEE BpEeMsI PEKOMEHAYETCs 3acedBaHUE MAaTOJIOTMYECKOro MaTepuaia Ha
2—3 cpesl OTHOBPEMEHHO [5].

YcroitunBocTh MuK0OaKkTepuii. TyOepKyne3Has najgodyka MMEEeT MOIIHYIO TPEXCIIOHHYIO
CTEHKY, CIIOCOOHYIO pa3pyliaTh KJIETOYHbIE TOKCUHBI U 000JI0UKY Makpo(aroB, KOTOpbI€ EPBHIMU
BCTAIOT HA OOpHOY C ITUM HH(PEKIMOHHBIM areéHTOM.

Omucano 6osee 100 hepMEHTATUBHBIX PEAKIIMiA, BOZHUKAIONIUX B OPTaHU3ME BO30YIUTEII,
YTO TOBOPUT O CIIO)KHOM XapakTepe MeTabonu3ma JaHHOro Buja Oakrepuil. MmeHHO 3TO
o0ecrieunBaeT U3MEHUYMBOCTh M YCTOMUNMBOCTH OAKTEpUH, TAK HEOOXOIUMYIO ISl €€ BhKUBAHUS BO
BHEIIHEN Cpesie U )KMBOM OpraHHU3ME.

[Ipu xunsueHun 6akTepus NOrudaeT ToJIbKo yepes 15 MUHyT.

[Tanouka Koxa ycroiiumBa K HM3KMM TeMIEpaTypaM, €€ IpaKTU4YECKH, HEBO3MOKHO
BBIMOPO3UTh.
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Oxomno 3-x JieT BO30yAuTENb TYOEpKyJie3a COXpaHAET KU3HECIIOCOOHOCTh B BBICYIIEHHOM
COCTOSIHUH.

Ho 15-u net TyOepkyse3Has majiouka >KMBET B HaBO3€, 10 1 Toa — B CTOYHBIX BOJAX.

Jlo 19-u cyrok mamoyka Koxa >KuBeT B MOJIOKE OOJIBHOTO XHUBOTHOTO, 10 300 cyTok — B
Maciie, 10 1 roga — B 3aMOpPOKEHHOM MsICE.

[Ipu ycnoBusx, HeOIAroNpUATHBIX JJI1 MUKpPOOa, 1I0JT BO3JCICTBHEM CUIILHOTO UMMYHHUTETA
WIN TIpH XuMHUoTepanuu nanouka Koxa mpeBpamiaercst B L-¢popMy U B TakoM BHJIE COXpaHSETCs
JECATUIICTUSL.

MBT ouenb ycToiiunBa B okpyskarouiei cpene. Tak, npu temuneparype 23 °C Bo BIaXXHOM U
TEMHOM MecTe OHa coxpaHsieTcs 0 7 neT. B TéMHOM u cyxom mecrte (MpU BBICBIXaHUH MOKPOTHI
6onbHOro Wi B b)) MBT coxpansiercs 1o 10—12 mecsues, B yIM4HOM NIBUIH (TO €CTh B CyXOM
U cBeTJIOM MecTe) najgouka Koxa coxpansiercs 10 2 MecsilieB, Ha CTPaHUIIAX KHUT — /10 3 MecCsLIEeB,
B Bojie — 10 5 mecsueB. B mouBe MBT coxpansiercsa 10 6 MecsleB, B CBIpOM MOJIOKE — /10 2
HEJIeNb, B Maclie U ChIpe — J10 TOJa.

Ha cerogHsmHuii JeHb CUMTAIOT, YTO MHKOOAKTEPHH TYyOepKylé3a, HaxXOIAIIMecs B
MOKPOTE, OCTAIOTCS KU3HECTIOCOOHBIMH IIPU OTKPHITOM KHUIISTYEHUU MOCIIETHEH B Mpeesiax 5 MUH.
MukobakTepuy 4yBCTBUTENIBHBI K CPEICTBaM, COAEpKAILUM XJIOp (XJIOpHAasi MU3BECTh, XJIOPAMUH U
Ip.) ¥ TPETHUYHBIE aMUHBI, & TAKXKe K MepeKrucy Boaopoa [4].

IIyTun 3apaxeHusi MUKOOaKTepusAMH TyOepKyJie3a:

1) Ho 95% Bo3Oymutenu TyOepKkyne3a MNEpeJaloTCs BO3AYIIHO-KANelbHBIM IyTEM OT
00JbHOTO BO3/1YILIHO-KAMEJIbHbIM ITyTEM: BO BpEMs Kallllls, YUXaHUs, pa3roBopa.

2) 4 — 5% — uepe3 nuLy.

3) 3apaxkeHue OT )KMBOTHBIX YeJIOBEKa cocTaBiisieT 3 — 5% Bcex ciydyaeB 3a00€BaHUs.

4) OcTasbHbIE MMYTH Mepeadn OUYeHb PEIKU.

5) B 5% cnydaeB 3aboneBanue mnepemaeTcsi OT OOJIbHOTO >KMBOTHOro. Yamie Ooseer
KpYIHBII poraTelii ckoT. Heckonmbko peke 00je3Hb mopakaeT komiek u cobak. TybOepkysnes,
BbI3BaHHBIN OBIYBMM TUIIOM MUKOOAKTEpUN, OTJINYAETCS YIIOPHBIM TEYEHUEM U TSDKEJIO MOJAAETCS
JICYCHHUIO.

6) B 5% cnydaeB undexius nepeaaercs ¢ UHGUIUPOBAHHBIMU MTPOIYKTaMH (MsICO, MOJIOKO,
TBOPOT U Jp.).

7) bonee 90% cnydaeB 3a0o0JieBaHHMI MPOTEKAET C TMOPAKEHHWEM OpPraHOB AbixaHus. U3
BHEJIETOYHBIX (hopM TyOepKyJiesa yalie OTMeYaeTcs MOpakeHUEe MOYETIOJIOBOM CUCTEMBI.

Uro06bl yCcHemHo NPOTHUBOCTOSTH Bpary, Hajlo XOpOIIO €ro 3HaTb. B mocienHue rojisl
JOCTUTHYTHI OTPOMHBIE YCIIEXH B M3y4EHMM BO30yauTeNss TyOepKyie3a, B OCHOBHOM, Oyaromaps
INPUMEHEHHUSIM METOJI0OB MOJEKYJIsIpHOW Ouojgorum M reHeTuku. [losHOCTBhIO pacumgpoBaH
TeHeTHMYECKUH KOoJ MexayHapoaHoro mnaboparoproro mrtamma MBT H37Rv. UWzydenst
cnenuduueckue Mytanuu  (TEHETHYECKME  HW3MEHEHMSs), CBS3aHHbIE C  JIEKAPCTBEHHOMU
ycroitunBocThio MBT mpakTudecku ko BceM IpOTHBOTYOEpKYIe3HBIM Ipenapatam [3] .

Mepsbl npeaynpexaenusi 3apaxxenusi Ianouxkoii Koxa. EcTe KOMIUIEKC Mep, KOTOPBIN
CHIDKAEeT KaK PUCK MHOUIMPOBAHUS TyOEpKyJe30M, Tak M pa3BUTHsS caMoil Oone3nu. [locnennee
KacaeTcsl BaKIMHAIMK (TOM camMoOi, KOTOPYIO MPOBOJAT €II€ B POJJA0ME) — OHa He 00eCreurBaeT
100-miporieHTHOM 3aIIMThI, HO AaeT 3alIUTy OT TsHKeNbix Gopm TyOepkynesa. [lampimie — oOpa3
JKU3HW W MHUTaHUWEe: B MEHIO JOJDKHBI OBITh MACO, pbIOA, MOJIOYHBIE MPOAYKTHI — O€loK
CIOCOOCTBYET COMPOTUBIISIEMOCTH OpraHu3Ma Tyoepkyiesy. Camo coboil pazymeercs, 4To pa3 pucK
3apakeHHs BO3HUKAET B OOIIECTBEHHBIX MECTax, HaJ0 KaK MUHUMYM MBITb PYKH IOCIE HX
MIOCELIEHHS], @ KPOME TOr0, B TOM K€ TPAaHCIOPTE JIydllle HE TpOraTh NajbliaMH IJla3a, poT U HE
TepeTb HOC. Ecnm psoM KTO-TO KaluiseT, cTapalWTech OTBEpHYThcA. HyXHO y4yuThIBaTH, 4TO
3apa3uThCs TYOEPKYJIe30M OT APYroro 4enoBeKa, HE00X0AUMMO KOHTAKTUPOBATh C HUM JUIUTEIILHOE
Bpemsi. CorjacHo Teopuu, AJi TOrO YTOOBI 3apa3uThCs OT OOJBLHOTO YeJIoBeKa C aKTUBHOM (hopMoit
UHOEKIMHM, HE00X0AMMO OOIIAaThCs C HUM IO § YacoB B JIEHb HA MPOTSHKEHUU 6 MECSIEB WIH
HAXOJUTHCSI C OOJNBHBIM TyOEpKyJe30M B OJHOM IMOMEIIEHUU 24 yaca B CYTKM Ha MPOTSKEHUH 2
mecseB. [Ipu pa3oBoii BcTpeue Ha GJIM3KOM pacCTOSIHUM BEPOSTHOCTh MPOHUKHOBEHUS MHPEKIH
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B 3JIOPOBBII OpTaHW3M OYeHb Masia. B ToMm citydae, eciu OOJIbHOH TpoIien ABYXHEAETbHBINA KypC
JICYCHUSI, TO BO3MOXKHOCTh 3apaK€HUs OT HETO OJIM3Ka K HYIIO [6].
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BO3BYJIAUTEJIb 'EITATUTA A

A.B.bobposa
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumem

AXTyaJqbHOCTh JJAHHOHM PabOThl 00YCIOBJICHA PaCIPOCTPAHCHUEM 3a00JIeBaHMsI TernaTuTa A
110 BCGMy MI/Ipy n OTCYTCTBI/I@M BAaKIIUHBEI.

Ilenp paboThI: paccMOTpeTh TemaTuT A W BO3MOXHOCTh MPEAYNPEXIECHUS ATOTO
3a00J1eBaHuUs.

B 3amaun nanHo# paboThl BXOIUIIO U3YYUTh:

. OO0mIme cBefcHUsI 0 BUPYCax

. HcToputo OTKpPBITHS U XapaKTePUCTUKY BUpYca remartuta A

. PacnpocTpanenus rematuta A B Mupe.

Bupyconorus pacmudpoBbiBaeT 3HaueHHE TepMHHAa «Bupyc» Tak — «BHEKIIETOUHBIC

areHThbl, KOTOPbIE MOT'YT BOCHPOHM3BOAMTHCS TOJIBKO C MOMOUIBIO KMBBIX KJIETOK». [Ipuuem oHuU
CHOCOOHBI MOpPaXXaTh HE TOJBKO JIIOJIEH, pacTeHUsl U KUBOTHBIX, HO Takxke M Oakrepuu. Bupycel
OakTepuil MPUHATO Ha3biBaTh OakTepuodaramu. He crosnp naBHO ObUIM OOHApPY)KEHBI BUJIBI,
KOTOpBIE ITOpaXkaroT Apyr Apyra. OHM Ha3bIBAIOTCS «BUPYCHI-CATEILIUTHD).

Bupycel (0T nmaTMHHIBI Virus — S KUBOTHOTO TPOUCXOXKACHHUS) — Mellbuaiiime
OpraHu3MBbl, KOTOpbIe MO cBOeH MOP(OIOrun, OMOJOTHIECKUM CBOMCTBAM, XUMHUYECKOMY COCTaBY
U CrIoco0y pa3MHOKEHUS OTJIMYAIOTCS OT IPYTMX MUKPOOPTaHW3MOB. BUpyCHI SBISIOTCS CTPOrUMHU
(o6MraTHEIMHM ) BHYTPUKJIETOUHBIMH MTapa3UTaMU M HE Pa3MHOKAIOTCS BHE )KHUBBIX KJIETOK [1].

Bupycor cogepxar JAHK wmu PHK. JIHK-Bupycel (Bupyc ocmbl, Tpymma repreca,
a/IecHOBHPYCHI  (3a00NieBaHMsl JBIXaTENbHBIX MyTeH U IJa3), namnoBaBUpPychl (O6opomaBkm),
renanHaBupychl (rematut B)). PHK-Bupycsl (nmukopHaBupycs! (renatut A, noiauomuenur, OP3),
MHUKCOBHPYCHI (TPHIII, KOPb, CBUHKA), apOOBHpYCHI (3HLIEDaNINT, sxentas tuxopaaka)). K PHKoBem
BUPYCHBIM 3a00JIEBaHUSAM OTHOCHUTCS W OOHapyxeHHbI B 1981 romy Bupyc mMmyHonedunuta
yeoBeKa, Be3biBaromui CITH/I.
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Bupycsl sBisitoTcss BO30OYIUTEISIMH MHOTHX OINACHBIX OOJe3HEH uenoBeKa, KMBOTHBIX H
pacrenuil. OHHM TmepenaloTcs TMpPH HEMOCPEACTBEHHOM (DM3MUECKOM KOHTAaKTE, BO3IYIIHO-
KaleJIbHbIM, MOJIOBBIM MYTEM M JpYrMMHU croco0amu. Bupychkl MOTYT TakXe MEepEeHOCHUTHCS
IpYrMMH OpraHu3Mamu (IIEpeHOCUMKaMH): TakK, BHUPYC OCIIEHCTBa NEPEHOCUTCS coOakamu,
poraTbIM CKOTOM, JIETYYHMHU MBIILIAMU U IPYTUMH MJIEKOIUTAIOIIUMH.

[lonbITKM  HKCIIOJIB30BAaTh  BHUPYCHl HA TOJb3y UEJIOBEUECTBY OBbUIM  JOBOJBHO
HeMHorouucieHHsl. Tak, B cepenuHe XX Beka BUPYC KPOJIMYbETO MHUKCOMATO3a MCIIOJIB30BAIU B
ABcTpaJiud, YTOOBl YMEHBIIUTH IOTOJOBbE STUX YPE3BbIUAWHO PACIUIOJUBIIMXCSA KUBOTHBIX.
bnaromapst ycmexam TreHETMKHM B OyaymieMm, BO3MOXHO, HMCKYCCTBEHHBIE BHPYCHI CMOTYT
YHUUYTOXKaTh OOJbHBIC KIETKH, HE 3aTparuBasi Mpu 3TOM 370POBbIE, UM U3JIEYUBATh UX, 100aBIIssA
HeoOxoaumblid TeH. Hanbounbmas 3¢ GeKTHBHOCTh BUPYCOB — 3TO UCIOJIb30BaHUE OakTepruodaros,
KOTOpBIC B HACTOSIIIICE BPEMS HAXOIAT MIMPOKOE pUMEHeHHe [ 2].

W3-3a BBICOKOH CIIOCOOHOCTH K MYTAallMd BHPYCOB NPOQHIAKTHKA U JICYCHHE BUPYCHBIX
3a0oneBaHuil  cioXHBL. [IpoTMB psga BHPYCOB  YCHENIHO NPUMEHSIOTCS  BaKIMHALUA,
3aKJIFOYAOINAsCS BO BBEJCHUU aTTEHYWPOBAHHBIX (TO €CTh OCIA0JCHHBIX) MUKPOOPTaHU3MOB WU
yMEpEeHHBIX (OJIM3KOPOJICTBEHHBIX, HO HE MAaTOreHHBIX) mTaMMoB. B 1796 rony Dnyapa [ xenuep
IPEJUIOKUIT OCIOIpPUBUBAaHUE (ceiiyac BHPYC OCHBI OCTAJCS TOJbKO B HECKOJBKMX HAyYHBIX
naboparopusx). Yepes cto ner (1885 r.) Jlym [lactepcnenan pa3pa®oTal NpUHIUI TMOJYyYEHUS
BaKIIMH U C/IeJIall IEPBYIO IPUBUBKY OT BUPYCHOI'O 3a00JieBaHus - OCLIEHCTBA.

lematut A W3BECTEH CO BPEMEH AHTUYHOCTU O] HAa3BaHHEM <OKENTYIIHON OOJIe3HU.
KpyrmHble 3nuieMun BCIIbIXUBAJIM BO BpEMs BOMHBI, KOI'/Ia MACChI JIFO/IEN OKa3bIBAJIUCh B YCIOBUAX
AHTUCAHUTAPHUH, TMOATOMY TEMaTUT €Ille Ha3bIBall «OKOMHOW KeNTyxoil». Bpauu nonroe Bpems
CBSI3BIBAJIM OOJIE3HB TOJIKO C 3aKYIMOPKOH kemueBbBoaAmuX myrteid. B 1888 romy C. I1. Borkun
BBIIBUHYJI TUIIOTE3Y O TOM, 4TO 00JI€3Hb UMEeT MH(DEKIIMOHHYIO TPUPOJTY, IIOITOMY BIIOCIEICTBUI
OHa ObLIa Ha3BaHa ero UMEHEM [2].

Bupyc renarura 6b11 BoisiBiieH ToJbKO B 70-€ roabl XX cronerus (1973 r. C. deltHCTOHOM).
[IpenmnonaratoT, 4To BUPYC MMEET MPOMCXOKJIEHUE OT >KUBOTHOro. BO3HMK OKolO 25 MIIH JieT
Ha3aJ, KOrJa OT CeMeicTBa MapTHIIIKOBBIX OTAEIUIOCH CEMEHCTBO 4eT0BEKOOOpa3HbIX 00e3bsH. K
Buay Hepatovirus A reHeTHdecKky Hanbosee OJIM30K BUPYC dHIE(DATOMUCTHTA TITUIL.

B 1991 romy nBa nmukopnaBupyca (Human hepatitis A virus u Simian hepatitis A virus),
BBI3BIBAIONINX TEMATHT A y 10 W 00e3bsiH COOTBETCTBEHHO, BhIACHIIM B poja Hepatovirus.
JletanbHble HCCIIEAOBAaHUS IOKa3aid, 4YTO 00€ pa3sHOBUJHOCTH, CPEAH KOTOPBIX BBISIBUIN
HECKOJIbKUX BHUPYCHBIX T'€HOTWIIOB, IMpHUHAAJIEKAT OJHOMY cepotuny Bupyca. B 2014 rony
Ha3BaHHUE BUJa ObIJIO U3MEHEHO, KaK U elllé Y HECKOJIBKUX BUJI0B IMKOPHABUPYCOB.

I'ematut A — »to PHK-BUpyc, oTHOcuTcs Kk cemeiicTBy I[lukopHOBUpHABI, POy
OutepoBupychl. Ero pazmep 27-30 uM. ¥V Bupyca HeT o6onouku. TunupoBanue nposejeHo B 1973
roxy. Jlanee BbIJIENEHO €II€ YeThIpe TeHOTUIIA BUPYyCa YeJIOBEKA U TPU F€HOTUIIA 00E3bsH.

VY CTaHOBIIEHO, YTO HE3aBUCHMMO OT TE€HOTHIIOB, BCE BHPYCHl A THUIA MMEIOT CXOJHBIE
AQHTUTE€HHbIE, UMMYHOT€HHbIE M IPOTEKTHUBHbIE CBOMCTBAa. TO €cTh OJWMH CEpOTHI, BHpYCa,
oTpesieNsIeTcsl OJMHAKOBBIMU CTaHJAPTHBIMU Ha0OpaMH PpEaKkTHUBOB, MOAJACTCA MPOPHUIAKTHKE
OJMHAKOBBIMHU BakIIMHAMU [4].

Bupyc rematuta A otHocutcs k poay Hepatovirus, ero renom npencrasien PHK. Bupyc
JIOBOJIbHO YCTOMYMB B OKPY’KalOIlEH Cpelie, COXpaHSAETCsl Ha MPOTSHKEHUU HECKOJIBKMX MECSIEB
npu 4 °C u ronamu - npu -20 °C. B koMHaTHOH TemIeparype COXpaHSeT >KU3HECHOCOOHOCTh
HECKOJIbKO HeZeNb, MOrubaeT NpU KUIMSAYEHUH CIYCTs S5 MHUHYT. YIbTpaduoneToBble ITy4du
MHAKTUBHUPYIOT BHPYC 4epel] OJHY MHMHYTY. B030yauTenb MOXKET HEKOTOPOE BpEMsI COXPAHSThH
’KU3HECIIOCOOHOCTh B XJIOPUPOBAHHOM BOJIE U3 BOJONPOBOIA.

Pon Hepatovirus - Bkmouaer 1 ceporun Bupyc rematutra A. Bupyc BbI3BIBAaeT OCTpYIO
MH(PEKIMOHHYIO0 00JIe3Hb, XapaKTEPU3YIOIIYIOCS JINXOPAAKOH, MEPUMYIIECTBEHHBIM MOPaKeHUEM
NIEYEHN, NHTOKCUKAIUEHN, NHOTIA KENTYXOW U OTJINYAIOIIYIOCS CKJIOHHOCTBIO K 3MHUJIEMUYECKOMY
pacnpoCTpaHEHUIO.

131



AHTpomnoHo3. Bupuon nmeer auamerp 27-28 HM. I'eHom npencrasineH ogqHoHuTeBoil PHK
MMO3UTUBHOM MOJSIpHOCTU. MIMeeT onuH BUpyccnenuduaecknii anturex [4].

Bupyc rematuta A BBIpaIIMBAIOT B KYJIbTypax KieTok. Llukn penpomykuum Ooiee
JUTUTETILHBIN, YeM y SHTEPOBUPYCOB, IUTONATUYECKUN AP (EKT HE BBIPAKEH.

HctounnkoM uWHGEKIUH SBISAIOTCS OOJNbHBIE KaK C BBIPQKEHHBIMH, TaK M C
O6eccuMnToMHBIMU (popmamu UHGeKuud. MexaHu3M 3apaxeHus (eKaabHO-OpalbHBI. Bupycsl
BBIJICIIAIOTCS ¢ (DeKaNUAMU, HAYMHAS CO BTOPOH MOJIOBMHBI MHKYOAIIMOHHOTO TIEpHOJa U B HaJaje
KIIMHUYECKUX IMPOSBIIEHUN; B 3TO BpeMs OoJibHBIE HauOoJiee omacHbl s okpyxamomux. C
NOSIBJICHUEM JKEITYXM HWHTEHCUBHOCTH BBIIEJICHUS BHpyca CHUXKaeTcd. Bupycel rematuta A
NepesaloTcs uyepe3 BOJIY, IMUIIEBbIE MPOIYKTHI, MPEAMETbl 00MXO/Aa, TPSA3HbIE PYKH, B JIETCKUX
KOJJIGKTHBAX — Yepe3 MIPYIIKH, TOPIIKA. BUpPyCHl CHOCOOHBI BBI3BIBATH BOAHBIC M IHIICBBIC
SIMUIEMUYECKHUE BCIIBIIIKH.

Bupyc remartuta A oGmamaer remarorpornu3mom. Ilocie 3apakeHHs peIuIMKanus BUPYCOB
IIPOUCXOAUT B KHILIEYHUKE, a OTTyJa 4Yepe3 MOpPTaIbHYI0 BEHY OHHM IPOHUKAIOT B IEYEHb U
PENPOAYLIUPYIOTCS B IUTOIJIA3ME T€NIaTOLIUTOB.

NukyOannoHHbIi mepuoa cocTaBisieT oT 15 mo 50 muel, yame okono mecsma. Hawano
OCTpPO€ C TOBBIIIEHHEM TEMIEpPAaTypbl T€lda U SBJIECHUSMU CO CTOPOHBI KEITYAOYHO-KHILIEYHOIO
TpakTa (TOIIHOTAa, pBOTa U Ap.). Bo3MoXHO mosiBIeHUE KenTyxu Ha 5-7-i genb. KnmHuueckoe
TedeHue 3a00JIeBaHus, KaK MIPABUJIO, JIETKOE, 0€3 TSIKENBIX OCIOXKHEHUH; y IeTel 710 5 JIeT 00BIYHO
O6eccumnromuoe. [lpomomkurenbHOCTh 3aboieBanus — 2-3 Hemenu. XpoHHUeckue (OpMbI He
pa3BuBaroTcs [3].

Jluarnoctuka OCHOBaHa Ha BbiaeNeHUU crenupuyeckux antuten (IgM) ¢ nomornipio MDA,
PUA v uMMyHHOH 371€eKTPOHHON MUKpOCKONIMH. Bupyconoruueckoe ucciieJoBaHue He IPOBOJAUTCS.
B noctynHbIX HaM UCTOYHUKAX HHPOPMAIIMH O BaKLIMHE MPOTHUB renaTuTa A He 0OHApY>KEHBI.

lematut A pacmpocTpaHeH MOBCEMECTHO, HO OCOOCHHO B MecTax C Je(HUIIMTOM BOJBI,
IUIOXUMH CHCTEMaMU KaHAIM3allMl M BOJOCHA0)KEHUS W HU3KUM YPOBHEM THMTHEHBI HACEJICHHS.
boneror mnpeumymiectBeHHO neTH B Bodpacte oT 4 go 15 mer. Ilogpem 3aboneBaeMocTh
HAOII0/1aeTCs B JIETHUE U OCCHHHE MECSIIBI.

[To mannsiM BO3 exeromno Gosie3ns nepenocsar 1,5 mwuimona denoBek. Ha nenme umcio
3a0oneBUIMX Oombiie B pasbl. Jlerao B ToM, uto 90% nereit u 25% B3pOCHBIX MEPEHOCAT CKPBITYIO
O6eccumnTtoMuyro ¢hopmy 6ose3nu [3].

Heo6xoanmMo co0:ro1aTh caHUTapHbIE HOPMBI Ha TIPEANPUATHAX OOLIECTBEHHOTO MUTAHUS U
B OOBIYHOM JKU3HU, YTOOKI HE 3a00J1€Th T'€IIaTHTOM A.
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HBIOKACJ/ICKASA BOJIE3HDb

O.A. Bopobwvesa
JLA. Jlumeuna, x. 6. H., Ooyenm
Hoeocubupckuii cocyoapcmeennwlii acpapHulil yHUSepcumem

AxktyanbHOCTh TeMbl: [1o mHMOpMalMOHHO-aHATUTUYECKUM JaHHBIM Poccenbxo3Haazopa
6oe3np Hplokacnma HaxoJUTCS HAa YETBEPTOM MECTE B peHTHHre 3a00JIeBaHUM, MPEICTABISIONINX
SKOHOMMYECKYI0 M COLMaJbHYIO yrpo3y [9], mosromMy wH3ydeHHE HTaHHOTO BHUpYca SBISETCS
aKTyaJbHBIM Ha CETOMHSIIHUIN aeHb. Llenp pa®oThl - O3HAKOMHUTH C BUPYCOM, BBI3BIBAIOIINM
6one3up Heiokacna.

3anaun:1. M3yunts uctopuro 3aboseBanus; 2. O3HAKOMUTHLCS ¢ BO30YIAUTENIEM U TCUCHHUEM
3aboneBanus; 3. PaccMoTpeTs anu3oo0Toorndyeckue fanubie; 4. MI3yuyuTs Mepbl MPOQHUIAKTUKH.

Uctopust 3aboneBanusi. BriepBeie oHO ObLTO BEISBICHO Ha ocTtpoBe fBa (MHmoHe3us) u
obu10 omcaHo Kpanesenbaom B 1926. C 1927 r. ero cranu perucTpupoBaTh B Pa3IuvHBIX CTpaHaX
Asun, Amepuxku u EBpomnbl. B Tom ke rogy Obulo OOHapy:K€HO M OINKUCAHO AHIJIMHCKUM
uccienosarenem [loiinem BOau3u ropoaa Heiokacna, B KOTOPOM YHUUYTOXKHUIJIO BCE MOTOJIOBBE KYP,
mociie 4Yero W monydmwsio cBoe HasBanue. B CIIA 3a0oneBanme omucano B 1935 1. kak
nHeBModHIepanuT AT [2]. B 1941-1945 rr. 3aGoneBaHue IIMPOKO PacCIpOCTPAHUIIOCH B
€BpOIENCKUX CcTpaHax. B Hacrosiiee BpeMsi perucTpupyercs Ha BceX KOHTMHEHTaxX 3€MHOT0 I1apa.
Panee nHaspiBanu: azmaTckas dyyma, MCEBIOYYMa, TaK Kak MO TEYCHHIO U HEKOTOPBIM IpHU3HAKaM
HAaIlOMHMHAET €BPONEICKYI0, UCTUHHYIO YyMYy, WIH, KaK TE€NEpb YCTaHOBJIEHO, TPUIMII NTHULIbI, HO Y
HUX pa3Hble Bo3OynuTenu [3].

Bo3oyaurens 6one3nn — PHK-conepxkamuii Bupyc n3 poja napaMuKCOBUPYCOB CEMEHCTBA
Paramyxoviridae. CocTouT #3 HYyKIEOKalCHAa CHUPATbHOM CHUMMEPTHH U JIMIONPOTEUAHON
000JI0YKH C HIMIIOBUIHBIMU OTpOcTKaMu JIMHHOW 10 HM. /lnamerp BuprnoHOB Kozebiaercs ot 120
10 200 am. MonekynsipHas macca ogHocnupansHo PHK B Bupuone nocturaer 5-8 MJa [1].
'eHoM HeECErMEHTHPOBAHHOM CTPYKTYpbl mpenctraBieH oaHod wmosekynoi PHK. JIBoiHo#i
JUNHUAHBIA CJIOW BUPYCHOM MeMOpaHbl TMOKPBHIT CHApYy:KMU U BHYTpH cioeM Oenka. B cocras
Hapy)XHOTro OejKa BXOJAT JiBa TJIMKONPOTEHJ]a, KOTOphle 00pa3yroT BBICTYNBI. Bupyc obmamaer
reMariIOTUHUPYIOIIMMH CBOMCTBAMM IO OTHOLIEHMIO K dpUTpounTaM ntul [3]. OTedyecTBEHHBIE U
3apyOexHbIe IITaMMbI BUpyca 00J€3HN UMMYHOJIOTMUECKH OJHOPOIHBI. BUPYJIEHTHOCTH MOJIEBBIX
IITAMMOB BO30YJHUTENs] CUJIBHO BapbUpYeT, YTO BIMSIET HA CTENEHb KIMHUYECKOTO MPOSIBICHUS
00JIE3HH W ee SMU300TOJOTHYECKHuE OCOOCHHOCTH. Bupyc penponmymmpyercs B 9 —12-1HEBHBIX
SMOpHOHAX TMTHUI, BBI3BbIBAS HX TuOenb. Bupyc paszBuBaeTcss BO MHOTHX TEPBUYHBIX U
NePEBUBAEMBIX KYJIbTypax KJIETOK C 00pa30BaHUEM IIUTONATHUYECKUX U3MEHEHUH [6].

[Tarorenes. IlonmaB B BOCHpUMMYMBBIA OpPraHU3M MTHULIBI, BUPYC depe3 20 4 MpOHUKAeT B
KpPOBb, 3aHOCUTCSI B pa3jIM4HbIC TKAHW M OpraHbl, BbI3bIBas MOPaXEHUs] LEHTPaJbHOW HEpBHOU
CHUCTEMBbI, OpPraHOB [bIXaHUs M TMHUIIEBAPEHUS; WHTOKCUKAIMS TPUBOJUT K MAaCCOBBIM
KPOBOM3JIMSHUSAM Ha CEPO3HBIX U CIM3UCTBIX 000704YKax. B 3aBUCHMOCTH OT XapakTepa MopaxeHus
BHYTPEHHUX OPraHOB M CUCTEM BO3HMKAIOT PA3JIMYHbIE KIMHUYECKHE TPU3HAKH OOJIE3HH.

Teuenune u cumnrTomsl. [Ipu ecTecTBEHHOM 3apa)X€HMM NTHUIBl WHKYOAlMOHHBIH MEpUOJ
6one3nn 2—15 nHeH, YTO 3aBUCUT OT MyTel NMPOHUKHOBEHMS M BUPYJIEHTHOCTH BHpYcCa, BO3pacTa
OTUIBI U YCIOBUH cojaepkaHusd. Pa3nmuuaioT ocTpoe, MOAOCTpPOE M XPOHHUECKOE TEUeHUeE,
TUNUYHYIO M aTUNH4YHYIO0 (opmbl Oone3nu [4]. [lpu TunuuHOW ¢opmMe OTMEHaroT MOBBIICHHUE
TEMIIEPATYPHI Tela, CIIA00CTh, MTUIBI OTKA3BIBAIOTCS OT KOPMa, TePSIOT opueHTaruio; y 40 — 70%
3a00JIeBIINX HAOMIOJAIOT paclIupeHue 300a, UCTEYEHHE U3 POTOBOM IMOJIOCTU AYPHO MaxHYIIEH
’KHUJIKOCTH, BBIIESETCS KHUAKUM MOMET C MPUMECBHIO CIW3M, KpOBU U kenuu. [ltuna aeimuT c
OTKPBITBIM KJIIOBOM, CIIBIIIHBI Pa3HOOOpa3Hble 3BYKH, BBI3BaHHbBIE 3aKYINOPKOH HKCCYIaToOM
JBIXaTEeNIbHBIX MyTeH, NTHUIA YHXaeT, MbITasiCh OCBOOOIAUTHCS OT CKOMMBILErOCS HKCCY/aTa;
HOSIBJISIFOTCS IIPU3HAKYU TIOPa’KEHNsI HEPBHOM CUCTEMBI B BUJIE MAPE30B U Mapalndeld, YTO MPUBOIUT
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K CKPYYHBAHHIO IIIEH, OTBUCAHHWIO KPBUIBEB, XBOCTA, MOPAXKEHUIO HOT, aTaKCHH, TPEMOPY.
3anepKUBAIOTCS POCT M PA3BUTHE MTHUI, PE3KO CHIDKACTCS SIMIIEHOCKOCTh, BO3HUKAIOT KEITOYHBIH
NIEPUTOHUT U KEPATO-KOHBIOHKTUBHT (depe3 3 — S5 aHel mocie 3apaxenus) [6].

AtunnyHas Qgopma Oone3HHW TpoTeKaeT 0e3 XapakTepHBIX Mpu3HakoB. Ee wame
PETUCTPUPYIOT CPEeIU MOJOAHSAKA. Takue BCIBIIIKKA OOJIE3HU C MPEUMYIIECTBEHHBIM MOPAKEHUEM
MOJIOJTHSIKA B HEKOTOPBIX CTpPaHaX MOJYYWIIA HA3BAHUE «IBIUITYbS YyMa» U «ITHEBMOSHIC(ATUT
UBIIUIAT». BenymuM KIMHAYECKUM TPHU3HAKOM TIpu JaHHOW (opme OOJIe3HH  SIBISIFOTCS
CKPYYHMBaHUE IICH, MapajlMud HOT M KpPBUIbEB, CYIOpOTrH. [lopakeHWss HEPBHOW CHUCTEMBI
HabroaroTes 00bIYHO Y MHomAT. [Ipy atunaHoi (hopMe NTUIBI MOTYT JIETKO TiepeboiieBaTh, a B
HEKOTOPBIX CIIydasix O0JIe3Hb JaKe MPOTEKaeT OECCUMITOMHO. ATHITMYHBIE (JOPMBI OOJIE3HH YacTO
BO3HHUKAIOT NPU LUPKYISIHUN CIa00BHPYICHTHBIX HMITAMMOB BHpYyCa B CTaJax NTHUI] C PA3IUIHOM
CTEITICHBIO HAINPSDKEHHOCTH WMMYHUTETa M IMIMPOKOM NMPHUMEHEHUH aHTHOMOTHKOB. B Hacrosiee
BpeMsi B psi/ie CTpPaH BBIIEICHO HECKOJIBKO €CTeCTBEHHO ocnadnenHbix mrammos: Bl (CILLIA), F
(Anrmus), «®aopenc» (Mramus), BI3BIBAIOMMX MpU 3a00JICBAaHUW JIMIIb WMMYHOJIOTHYECKYO
NEPECTPONKY OpraHu3Ma (HaJIM4Yhe CHIBOPOTOYHBIX AHTHUTEN) 0e3 KIMHUYECKOTro mepebosieBaHUs

[6].

[larojzoroanaroMMueckue M3MEHEHHUs IIMPOKO BapbUPYIOT B 3aBUCUMOCTU OT TSDKECTU
00JIe3HN W TOpPaXKEHUS OTAEIbHBIX CHUCTeM opraHuszMma. [Ipu ocTpom TeueHuu mpeodIanarOT
M3MEHEHUs, XapaKTepHble i centuieMuu. OTMeuaroT KpPOBOM3JIMSHUS B BBIBOJHBIX IPOTOKAX
JKeJle3 MBIIIEYHOTO OTJAeNla U Ha TPaHUle MepexoJa MBIIICYHOrO OT/AeNa B JKENe3UCThIM OTaen
JKellyJKka, B TOHKOM OTJE€J€ KHUIIEYHUKA, MPSIMOW KHILKE. Y OCHOBaHHUS CJENbIX OTPOCTKOB
KpoBou3usAHUsA OOHapyxuBaroT B 100%, B mepennedt yactu npsmod Kumku — B 98,2 %, mo
BBIBOJHBIM IpPOTOKaM kene3 xeayaka — B 60  %. OrMeyaroTcss KpPOBOUBIUSHUS
cyOsnuKkapauaigbHble M B (OIMKYbl sSU4HHUKA. [IpyM XpOHUYECKOM TEUYEeHWU TPYN HCTOIIEH,
OTIepEeHrEe BOKPYT KJIOAKM 3alauykaHO MOMETOM. B KHIIeYHHWKE HAaXOAAT IJIOCKHE TU(PTEPOUTHBIE
S3Bbl C MHOTOYHUCIICHHBIMH TeTexusMmu. B pesynbTare arpoduu CIM3UCTONH OOONOYKM CTEHKa
JIBEHAALIATUIIEPCTHON M TOHKUX KHIIOK MCTOHYEHA. [Ipu OCHOXKHEHMSIX HaXOAST BOCHAJIEHUE
BO3JyXOHOCHBIX MEIIKOB, HEKPOTHYECKHI TremaTUT, Ccepo3HO-(PUOPHUHO3HBIA NEPUTOHHT,
OBapHUOCATBITUHTUT [8].

ONU300TOJIOTMYECKHE JaHHbIE. B ecTecTBEeHHBIX YCIOBUsAX Oone3nb Hprokacna wyaie
PETUCTPUPYIOT Yy NTHIl U3 OTpsAa KYpPUHBIX (Kypbl, MHICWKHU, IeCapKku, (a3aHbl, MMaBJIHHBI).
CreneHb BOCOPUMMYHUBOCTH K BUPYCY Y Pa3HBIX OPOJ U BO3PACTHBIX TPYII NTUIBI HEOAUHAKOBAS.
Monoapsie wunHAOmMAaTa 0o0jiee BOCIPUUMYHUBHI K 3apaXEHUIO, YEM B3pOCIbIe WHISHKH [2].
3aperucTpupoBaHbl BCIBIIIKH OOJIE3HH y UBIILIISAT MPU OTCYTCTBUU 3a00JIEBaHUSI B3POCION MTHUIIBL,
HaXOJMBIIECHCS B KOHTAKTE C MOJOAHSAKOM. McTouHuk BOo30yauTens MHPEKUUH — OONbHBIE U
nepeOosIeBIINe NTHIIBI, BBIJCISAIOUIME BUPYC CO BCEMH CEKpEeTaMH, HKCKpeTaMH, sSHIamMu |
BBI/IIXa€MbIM BO3yXOM. Bupyc HauMHaeT BbIAENATHCS B MHKYOAllMOHHBIM mepuon uepe3 24 u
nocJje 3apakeHus NTUIbl. B opranusmMe nepeboseBieil NTUIBI €r0 0OHAPYKUBAIOT B T€YEHUE 2 —
4 Mec mocIie KIIMHUYECKOTO BBI3I0pOoBIIeHHUs [4].

dakTopamMu mepeAauyd BUpyca MOTYT OBITh SiIA, MEPO U MyX, MOJTYYEHHBbIE OT OOJIBHBIX
NTUI, TYIIKA BBIHY)XJICHHO YOWUTOW NTHUIBI, WHBEHTAapbh, MOJACTWIKA, KopMma. [Ipu wmHKyOanuu
WH(OUIIUPOBAHHBIX SHUI] BUPYC BBI3bIBACT CENTHUIIEMHIO U THOETh KYpHHBIX SMOpHOHOB. [lorubmmit
SMOpPHOH TUIIEPEMHPOBAH, OTEUEH, HA TOJIOBE M KOHEYHOCTSAX HMEIOTCS MAcCOBbIE TOUYEHHBIE
kpoBomznusiHus [3]. Tlpu comepkaHuu OONBIIMX MAPTHH OOJNBHOM NTUIBI MH(DUIIMPOBAHHBIN
BO3/yX U3 MOMEIICHUN BHIOPAChIBACTCS BEHTHIIATOPAMHU HApYXKy U MOTOKAMH BETpa pa3HOCUTCS Ha
paccTostHue 10 3 — 5 km [4].

3apakeHHe NTHUIBI MPOUCXOIUT ATMMEHTApPHBIM U a’3pPOreHHBIM CIIOCO0aMHU 4epe3 KOpM,
BOJly, BO3JlyX, IIPU COBMECTHOM COJEpP>KaHUHU 3J10pOBOM M OONbHOM NTHIBI. B Omaromomy4yHbie
X035MCTBa BO30YIUTEIS Yallle 3aHOCAT C SUIaMH, TIOCTYMAOITUMU IS HHKyOaruu [6].

PesepByapom Bupyca MOTyT OBITh AWKHE BUABI NTHI], a TaKKe JOMAITHUE YTKU U TYCH.
bonesns Hrlokacna vaiie nposBisieTcst B BUjae 3MU300THH. OHA UMEET HEKOTOPYIO MEPUOIUYHOCTh
Y OTHOCUTENBHYIO JIETHE-OCEHHIOIO CE30HHOCTh, CBS3aHHYIO C YBEJIMYEHHEM IIOTOJIOBBSI B 3TOT

134



NepuoJl U C YCHJICHHEM XO3SMCTBEHHOM JAeATeNbHOCTU. B yeTHee Bpemsi rojpa OOJe3Hb 4Harie
MPOTEKAET C MOpaKEHUEM HEPBHOM CHCTEMBI [7].

3aboneBaemMocTh Bhicokass — 10 100%, nerambHOcTh — 60 —90% [7].

[Ipodunaktuka u Mepbl 60ppObI. O0sA3aTEIHHO MPUBUBAIOT BECH MOAPACTAIOIINNA MOJIOTHSIK
XO035I1CTBA, NTUILY JUYHOT'O M10JIb30BAHMSI B HACEIEHHBIX IYyHKTax. [Ipu nmosiBiieHnH nogo3peHus Ha
O0one3up Hplokacnma mnpoBoAsAT JlabopaTOpHbIE HCCIEAOBaHUA. B ciiydae MOJOKUTEIBHOTO
pe3yibTaTta XO3SHCTBO OOBSIBIISAIOT HEOJIAromosydyHbIM M Ha HETr0 HAKJIAABIBAIOT KapaHTHH.
bonbHylo nTHIly HEOJIAromojayyHOro NTHUYHUKA YOWBAIOT M COKUTAIOT; MTHUIY, HAXOJIUBIIYIOCS B
KOHTaKTe ¢ 0OJIbHOM, YOMBAIOT U MOIBEPTalOT TepMUUecKoii oopadboTke [8].

B yrpoxkaemMmoM NTHYHHMKE Kyp NMPUBHUBAIOT BaKIMHOW Ha ocHoBe mrammoB "Jla-Corta" u
"bop-74". Bakuunsr: 1.HIIII "ABuBak" (I'epmanus), xuBas, cyxas, NpPOU3BOACTBO IJIEMEHHOE
n3rorosiieHa u3 mramma "Jla-Cora", HanpsokeHHOCTh UMMYHUTETa 86%; 2. HITII "ABHBaKk" xuBas,
cyxas, TMPOU3BOJICTBO OpoOWJIEepHOE, HU3roTOBJIeHa U3 mTamMMa "bop-74" HanpsHKEHHOCTD
ummynurera 86%; 3."BHUU3XK" (r. Bmagumup) wu3 mramma "Jla-Corta" cyxas xuBas c
MMMYHOCTUMYJISITOPOM, IPOU3BOJCTBO SIMYHOE, HAIpPsDKEHHOCTh uMMMyHuTeTa 100%; 4.
"BHUM3)XK" BakimHa HHAKTUBUPOBAHHAs, MPOM3BOJICTBO  IUIEMSHHOE, HAIPSKEHHOCTh
ummynntera 100%][6]. TlepeboneBire 1 BaKIIMHUPOBAHHBIC MTHUIBI TIPHOOPETAIOT UMMYHUTET. B
CBIBOPOTKE KPOBHU ITHUIl HAKAIIIMBAIOTCA aHTUTENA, YPOBEHb KOTOPHIX 3aBUCUT OT BO3pAcCTa MTHIIbI,
CPOKOB, KPaTHOCTH U CIIOCO0a BaKIIMHALINH [5].

3ampemaoT BBIBO3 NTHI], SMII W Msca A0 JHUKBUAanuu Oone3nu. llpuBuBaroT Bech
[O/IPacTAOIINNA MOJIOJHSK XO3sIICTBa, NTHUILY JIMYHOTO MOJIb30BAHUS B HACEIEHHBIX MyHKTaX. [Tyx
U TIEpO TMOCJE BBIHYKICHHOTO YOOs MOJ03pUTEIbHON MO 3a00JIEBaHUIO NMTUIBI Je3UHDUINPYIOT 3
%-HbIM pacTBOpoM (popmanbaeruaa B reuenue 30 muH. [4].

Ecnu nmpu moTouyHOM cHUCTeMe BbIpalllMBaHUs NTHUIIBI HE YAAeTcs JUKBUIUPOBATH BCIBILIKY
00JIe3HH, TO B BOCIIPOM3BOCTBE LBIUISAT HEOOXOAUMO CAENaTh MPOQIIAKTHICCKUN TTepephiB Ha 2
Mecsle C TMOJHOW caHalued IMOMEIIeHWH W 3aMeHOW NTUIbl. B Xo3giicTBax, HaXOAAIIUXCS B
yIrpo’KaeMoi 30He, BCKO BOCIPUUMYHBYIO IITULLY IPUBUBAIOT COTJIaCHO HACTaBJIEHUIO [4].

Kapantun cHumarot ¢ xoszsiictBa uepe3 30 qHeil mocne NUKBUAAIMH OOJIBHON NTHIBI U
NPOBE/ICHUS HAJICKHOM CaHAI[MK TIOMEIICHUH, TSPPUTOPUHU COTIIACHO MHCTPYKIUH [4].

[To manubiM Poccenbxo3namzopa, Oone3nb Hbkacia HaxoguTcs Ha 4ETBEPTOM MeECTE B
peiTuHre 3a00JI€BaHUM, MPENCTABISIONINX SKOHOMUUYECKYIO U COI[MAIbBHYIO YTpo3y. 300HO3HOCTh
HOJIOKHUTENbHAS, COCTOsSIHIE Hebnmaronony4dHoe [9].

He6narononyunsiMu  pervoHamu — siBisitorcst  Kpeimckuit @O (22 HeOnar.myHKTOB),
[entpanbubiii @O (2 v.11.) u FOxkubIi PO (1 H.11.). Yncno cinyyaes 3adoneBumx ntuil — 15473 [9].

Takum oOpaszom, Oone3Hb Hplokaciaa mMmo-mpekHEMY OCTaeTcs Cephe3HOM MpoOeMon B
NTULIEBOJICTBE.
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BUPYC I'PUIIIIA - COBPEMEHHBIE ITPOBJIEMbI

A.A. [latimxe
JLA. Jlumeuna, x. 6. H., Ooyenm
Hoeocubupckuii cocyoapcmeennwiii acpapHulii yHusepcumem

AKTYaJIbHOCTBH JIaHHOM DPa0OTHl CBsI3aHA C TEM, YTO E€XKErOAHO YBEIMYMBAETCS YUCIIO
BCIIBIILIEK 3a00JIeBaHUs JIIO/IEH, BBI3BAHHBIX HOBBIMHM, MYTHPOBABLIMMH IITaMMaMM IpUIINA U
BO3PACTaeT KOJIMYECTBO JIETAIBHBIX CXO0/0B IO UX BUHE. Kaxkablil To1 OT pa3HbIX TUIIOB IPUIIIIA B
MHUpE yMUpaeT OoJiee moayMuuTHoHa YenoBek [3]. C HOBOM BCHBIMKON yu€HbIe (PUKCHPYIOT HOBBIC
IITaMMBl, paHee HE M3BECTHbIC YEJIOBEUECTBY, U UILYT MHTCHCUBHBIC IIyTH BaKLMHALUH, KOTOPbIE
3alUTAT YEJI0BEUECKUN OpraHu3M OT BUpYyca rpuimma 0e3 MmocieACTBH.

Ilesabro paboThl OBUIO PacCMOTPEHNE OCOOEHHOCTEN BUpYCa IpuIllia, TeUeHUE 3a00JIeBaHUs
¥ BO3MO>KHOCTH PO HIIAKTHKH.

3agaumn:

1. WUsyuuts, yTo mpencTanisieT co00i BO30YAUTENb TPUIINA U €TI0 THUIIBL;

2. CocTaBUTb IPEACTABICHUE O METO/1aX NMPO(UIAKTUKY I'PUIIIIA.

Ipurm  (¢p. grippe) — octpoe HHOPEKIMOHHOE 3a00JEeBaHME JbIXATEIbHBIX ITyTEH,
BBI3bIBAEMOE BUPYCOM TpHIINA. BXOAUT B Irpynmy OCTpBIX PECHUPATOPHBIX BUPYCHBIX MH(EKLIUI
(OPBWN). [leproanyecku pacrpoCTPaHSICTCS B BUE SIHICMHUI U TTaHIEMHIA.

B Hacrosimee Bpems BbisiBIeHO Oosiee 2000 BapuaHTOB BUpYyCa TPHUIINA, Pa3IHYAIOLIMXCS
MeX1y coboi aHTUreHHbIM criekTpoM. [lo onenkam BO3, oT Bcex BapumaHTOB BHpyca BO BpeMs
CE30HHBIX JMUJEMUN B MHpeE exkeroaHo ymupaioT oT 250 1o 500 TbIc. yenoBek (OOJIBIIMHCTBO U3
HUX cTapiie 65 J1eT), B HEKOTOPbIE MOkl YUCIIO CMEPTEN MOXKET JOCTUraTh MUJUTHOHA[3].

Bo MHOrux eBpormeiickux s3plKax TPUII Ha3bBarOT «MHMII0dHIEH» (utan. influenza —
«BO3JICHCTBUEY), HA3BaHUEM, B CBOE BpeMs Bo3HUKIINM B Pume B cepenune XVIII Beka 6maronaps
NOTEHIMAJIBLHON BUPYJICHTHOCTH 3apa)KeHUs, KaKk Obl BO3/IEHCTBYIOIIETO Ha 3/10pOBOE HaceJIeHHUE.

['punn sBAsieTCS pa3HOBUIHOCTBIO OCTPOH pecniuparopHoii BupycHoit undexnuu (OPBU), u
1o crnocoOy 3apakeHusi, U 1Mo OCHOBHBIM mposiBieHussM Bce OPBU noxoxu. Ho rpunm BbI3biBaeT
3HAUUTENBHO OOJIBIIYI0O MHTOKCUKAIIMIO, YaCTO MPOTEKAET TSXKEN0 U MPUBOJUT K Pa3IMYHOIO poja
OCJIO’KHEHUSIM.

Bupyc rpunmna sensercs PHK-comepxamum Bupycom. OH MMeeT BHYTpEHHHE H
IIOBEPXHOCTHBIE AHTUTEHbI: BHYTPEHHUE aHTUIeHbl — NP (13 KOTOporo coctout cam kamcuna) u M
(cmoit MaTpUKCHBIX M MeMOpaHHbIX OenkoB) — NP u M saBastorcs TunocnenupuyecKuMu
AQHTUTE€HAaMH, TaK YTO CHHTE3MPOBAHHbBIE AHTHUTENA HE OKa3bIBAIOT CYIIECTBEHHOIO 3aIMTHOIO
neiictBusi. CHapy»XU 3TUX CTPYKTYP pacloyioKeHa JUIONPOTENHOBAs 000JI0UKa, HECYIIasi BHEIIHNE
AHTHUTEHBI - 2 CIOXKHBIX OelKa (TauKomnpoTenHa) - remarrmotuauH (H) u veiipamunangaza (N).

[lo anTUreHHON CTpyKType BUpyC rpunma paszgensercs Ha Tunsl A, B, C u 3a0oneBanue
MOYET OBITh NMPEICTaBICHO OJHUM M3 AHTUT'CHHO CAMOCTOSTEIbHBIX BHPYCOB (ObIBaeT, 4TO BO
BpPEM SIUAEMHUNA U MaHIEMHI PErUCTpUPYIOTCS Cpa3y 2 THUMa BUPYCOB). B ocHOBHOM, snuaeMuun
BbI3bIBalOTCA A U B Tunamu, nangemMun — A THUIOM.
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Bupyc rpunna A pasnenén Ha 13 noarunos no H (H1-H13) u va 10 nmogrunos no N (N1-
10) — st genoBeka omacHsl MepBoIx 3 moATuna H u nepBrix 2 moarumna N.

BbIcokoil M3MEHYMBOCTBIO 00J1a1aeT TUI A, ecTh 2 BapHaHTa U3MEHYMBOCTH: aHTHUTCHHBIH
npeiid u antureHHpld mu@T. peiid - Toueunple MyTanuu B TeHe, KOHTpoaupyromue H anturen, a
mudT — mosHas 3aMeHa OJHOTO WJIM Cpa3y OOOMX MOBEPXHOCTHBIX AHTHUTEHOB, TO €CTh IIEJIOTO
cermenta PHK, B pe3ynbrare oOMeHa reHeTHYeCKMM MaTepruaioM TPUIIIOM YeJIOBEKa U )KUBOTHBIX,
U 3TO NPUBOAUT K BO3HUKHOBEHHIO HOBBIX AHTUI€HHBIX BapHUaHTOB, K KOTOPOMY OTCYTCTBYET
UMMYHHTET, YTO SBJSETCS MPUYMHON SIUASMUN U NaHASMUA. DTUAEMUNU MOTYT BOSHUKHYTh U NPU
npeiide, Tak Kak MajeWlIne U3MEHEHHs] B TE€HOTUIIE BO30OYAUTENS MOTYT «COUTBH C TOJKY KJIETKU
namMsTH» HUMMYHHOH CHCTEMbI, W BBIXOJUT, YTO OOJBIIMHCTBO HACEJIEHUSI OKa3bIBAIOTCS
HEHMMMYHHU3UPOBaHHBIMH[4].

I'punn u OPBU 3aHuMmaroT mepBoe MECTO IO 4acTOTE M KOJWUYECTBY CIy4aeB B MHUDPE, U
cocTaBisAOT 95% Bcex mH(EKIMOHHBIX 3a0oneBanuii. ExxeroqHo B mupe 3aboneBaer 10 500 muH.
YEJIOBEK, 2 MUJUIMOHA U3 KOTOpbIX yMuparoT. B Poccuu exeronno peructpupyrot ot 27,3 go 41,2
MUJIH. 3a00seBIIHX rpunmomM u apyrumu OPBU.

B 1997r. B P® 3apeructpupoBaHo 7,6 MIH. ciydaeB rpuIma. ['punm, B CTPYKType
MH(EKIMOHHBIX M Napa3uTapHbIX Oose3Heil cocraBuia 19,7%. Ecnu cuutaTh, 4TO B TE€UEHUE roja
TPUIII IEPEHOCST B cpefHeM | - 2 pa3a, TO KaKbli [IeCTON-CeIbMOIl pOCCUSIHUH ObIBa€T BOBIICUYEH
B AnuaeMudeckuil mporecc. Lludpel 3TH, OAHAKO, CHIIBHO TNPEYMEHBIIEHBI H3-32 HEMOJHOU
peructpauuu rpunna 1 OPBU.

B 2000 rony B Poccun rpunm mopasun 8% HaceneHus.38 denoBek ymepiu. B Mockse
noru6y0 14 venorek, u3 Hux 4 pedeHka [6].

B 2009 rony PoccumtooxBarunanaHieMusi CBHHOTO TPUIINA, KOTOpas yHecaa 687 denoBex,
1o JaHHBIM MUHHUCTEpPCTBA 37paBOOXpaHeHus [S].

B 2015 r. mokasarenu mo rocnuTanu3anuu 00asHBIX ¢ rpurioM 1 OPBU cpeau mut crapiie
65 ner Obun B 1.4 pasa Baiie, yem B 2014 1., yacToTa rOCHUTANIM3AIUN C JUATHO30M «TPHUII» —B
2.7 pa3a, a 4nCIO JETaIbHBIX UCXO/0B OT J1a00paTOpHO MOATBEPkKACHHOrO rpunna — B 1.8 paza.B
2015 roay ot 3Tux 3abosieBanuii ymepiu 477 yenosek, a B 2016 roxy — 1079 uenosexk [6].

IIpodpunnakruka rpunna. C nenbio NPOPUIAKTUKUPACIPOCTPAHEHUS BUPYCOB B
coo011ecTBax JroAeHncnob3yeTcsiBakinHanusa. OcoO0eHHO peKOMEHAYyeTCsl BaKIIMHALIUS OT IpUIlna
B 3aKPBITBIX YUPEXKACHUAX, TaKUX Kak IIKOJIbI, JETCKUE Cajbl, CyNepMapKeThbl, OOJIbHUIBI.
[IpaBuwiibHO NpPOBEACHHAs BaKIMHALMS OT TPUIINA MPEMSTCTBYET PacHpOCTPaHEHUIO BHpYca,
IpepbIBaeT 1enouky ero TpaHcopmaruu. Kak nmokaspiBaer npaktuka, eciu Oomnbiue 40 % uieHoB
KOJUIEKTHBA MOJIYYUIIM IPUBUBKY OT I'PUIIIA, TO YUCIO 3a00J€BUINX CPEIN HE MPUBUTHIX JIIOJIEH HE
npessimaet 10 %.

Bupyc rpunma mocTOSHHO MEHSIETCs, MO3TOMY KaKIbli Toj pa3padaTbiBaeTCsi HOBas
BakuuHa. [locrme ee BBeJAEGHUS OpraHu3M B TEUCHHME JBYX HEZENb BbIpaOaTHIBACT 3alllUTHbIC
aHTHUTENa, KOTOpbIE IEHCTBYIOT Lieblid To. Ecnu yenoBek u 3aboseBaeT mocie BaklIMHALKU, TO B
3TOM ciy4ae I'pUIMI MpoTeKaeT B 6osee erkoi ¢popme [1].

Cornacno pexomengamusm BO3, Bce mpoTtuBorpunmo3nsie BakiuHbl ce3ona 2017 / 2018
COJIeprKaT CIIEAYIOIINE IITaMMbI BUPYCOB I'pHINa TUNIOB A 1 B:

. [Iramm Nel: A/Mochigan/45/2015 (HINT) pdm09 - mogoOHebIit BUpyc

. [MTamm Ne2: A/HongKong/4801/2014 (H3N2) - moao6HbIit BUpYC

. [IIramm Ne3: B/Brisbane/60/2008 - momo0HbBIH BUpYC

ITpumeuanue: IlItammbl 0OHOBNEHBI B iepuoxa 2017-2018 r.

Takue BakIMHBI MPEIHA3HAYEHBI IS 3alIUTHl OT '"CE30HHOro" TpuIllia U OJHOBPEMEHHO
ABIISIOTCS cpecTBOM npodunaktuky rpunmna A (HIN1) (cBunoit rpumm).

B macrosmee Bpemsa Ha Ttepputopun Poccumiickoit ®denepanum 3aperucTpUpOBaHbl U
AKTUBHO MPUMEHSIOTCA CIEIYIOINE BUbI IPOTUBOTPUIIIIO3HBIX BaKIMH:

. YKUBbIE aTTEHYHPOBAHHBICMHTPaHA3aJIbHbIE BAKIIUHBI;

. VMHAKTUBUPOBAHHBIE 11EJIbHOBUPUOHHBIE BAaKLIMHBI,
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o pacuierieHHbIe (CIUIUT) BaKI[UHBI;

. CyObeMHUYHbBIC BaKIMHBI;

JXKuBble BakLMHBI U3TOTaBIMBAIOT U3 AaTTEHYWPOBAHHBIX IITAMMOB BHpyca TpUIIA,
KyJbTUBUPYEMbIX B  QUIAHTOUCHOW O KMJKOCTH KYpPHHBIX 3MOPHOHOB; OHHU  CIIOCOOHBI
CTUMYJIMPOBATh MECTHBIN OTBET IIPU MHTPAHA3AJIbHOM BBE/ICHUU.

VHakTUBUpPOBAHHBIE  IIEIbHOBUPHOHHBIE  BAKIMHBI COCTOST W3  OYMILEHHBIX U
KOHLEHTPUPOBAHHBIX BUPYCOB TIpHUINA, KYJIbTHUBHPOBAaHHBIX Ha KYypUHBIX 3SMOpHOHAX,
MHAKTUBUPOBAHHBIX POpMaIMHOM U Y P-001ydeHUEM.

CruT-BakMHBI COCTOSIT U3 OYMILEHHBIX IOBEPXHOCTHBIX AHTUIEHOB BUpYcCa IpUIllla U
BHYTPEHHUX O€JIKOB, CyObEIUHUYHBIC — TOJIBKO M3 OYMILEHHBIX IIOBEPXHOCTHBIX AHTUI'CHOB
Bupyca. Takue BakIMHBI pa3pelieHbl K IPUMEHEHHIO ¢ 6 MecaueB u3Hu (I'punmon miroc - ¢ 3-X
JIET).

CyObeqMHIYHBIC BaKIIUHBIL:

I'punmosn, B oTaMuue OT APYIMX BaKLMH, COAEPKUT JOINOJHHUTEIbHO MOIMOKCUIAOHUNA —
BELIECTBO, YCUIIMBAIOIIEE UMMYHHBIN OTBET HAa BAaKIIMHALIMIO (T.H. abIOBAHT).

I'punmosn mitoc — ycoBepIIEHCTBOBaHHBIN aHanor BakuuHbl [ 'punmnon. IIpenapat conepxut
BHICOKOOYHIIICHHBIE ~aHTUTEHBl BHUPYCOB TIpumnma npousBoiacTBa SolvayBiologicals B.V.
(Hunepnanas!) u nonmoxkcugonuii. Kpome toro, BakiHa HE COAEPXKUT KOHCEpBAHTOB. ['punmon
IUTIOC CTajia MEPBOI POCCUICKOW BaKIIMHOM, BBIMyCKAIOMIEHCs B (hopMe HHIMBUAYATbHON IIITPHII-
no3bl. IlpousBonactBo I'punmon mmoc Havanock B ceHTsA0pe 2008 rona Ha 3aBoje, MOJHOCTBIO
COOTBETCTBYIOIIIEM MUPOBBIM CTaHJapTaM KauecTBa U skosorudeckoi 6ezonacHoctu (GMP EC).

Bupocomanbnbie BakuuHbl (MHpaekcan V) - HOBasi TEXHOJIOTUS B M3TOTOBJICHUU BAKIIMH.
OHu cozpepKaT MHAKTUBUPOBAHHBIN BUPOCOMANIbHBIA KOMILJIEKC C NOBEPXHOCTHBIMM aHTHUT€HAMU
BUpyca Tpunna. Bupocombl HeHCTBYIOT Kak aJblOBAaHT - YCWJIMBAIOT MMMYHHBIM OTBET Ha
BaKlMHaLMIO. BupocoManbHasi BakIiiHa HE COJEP’KUT KOHCEPBAHTOB (THOMEpCAN) M OTIMYAETCS
xopouleid nepeHocumMocTthio. Croco0 M cxema BBEJIEHHUs aHAJIOIMYHbl CYObEAUHUYHBIM M CIUIUT
BakIuHaM [7].

OanuM u3 cnoco0oB NPOPMIAKTHKHM IPUINA sBIseTCs XuMuonpoduiaktuka. B Heé
BXOJUT  HCIIOJIb30BAHHWE  CIEUU(PUUECKUX  JIEKApCTBEHHBIX  MPENaparoB,  JEHCTBYIOIIUX
HEMOCPEJCTBEHHO Ha BHUPYC TPHIMIA: IMpernapaTrbl pUMaHTaMHA U UHTUOMTOPHI HEHPaMUHUAA3BI
BUpYyca (OCeNbTaMUBUP U 3aHAMHUBHUP). DTH IpenapaTsl TaKKe HCIOIb3YIOTCS JJIsl JIEYEHUs ITOU
UHQEKIHH.

[Ipenapatel Tamudumio u Penensa sBISAIOTCS OCHOBHBIMHM CPEACTBAMU MPO(DUIAKTUKU U
JeyeHusl rpumnmna (B TOM YHCJIEBBICOKONATOTEHHOIO BUpYyca TPHIINA NTHIl U CBHUHOTO TIpUIINA),
pexomeHnoBaHHBIME BO3 1 MeXTyHapOIHBIM MEIULUHCKUM COOOIIECTBOM.

[IpenapaTel puMaHTaJMHA B HACTOsAIIEE BPEMs HE SIBJISIOTCS CPEJICTBOM IEpPBOro BhIOOpa
JUTSL PO HMIIAKTUKY U JIEUEHUS TPUIIA B CUITy UX HEBBICOKOU 3(h(hEeKTUBHOCTH.

Ilo naHHBIM HCCIENOBAaHUN 10 M3YYEHHIO UYBCTBUTEIBHOCTH IITAMMOB BHPYCOB
rpunma,npoBegaeHHsiMu ['Y HUU rpunna PAMH u I'Y HUU Bupyconoruu um. J1.M1. MIBanoBckoro
PAMHHa tepputopun Poccuiickoit ®enepanuu B snuiace3on 2008/2009, ycraHOBIEHO, 4YTO
3HauuTeNbHAsd YacTh TaMMoB BupycoB rpumnmna A (HINI) Obuta ycToliunBa K OCenbTaMUBUDPY U
pumaHTaauny, a mramm A (H3N2) - k pumantaauny[2].

3akio4eHue
MHuoronetHsis O0oppba Jronel ¢ BUpycaMd TpHUIINA TOATBEPXKIACT BHICOYANIITYIO POJb
BHUPYCOB B )KM3HH YEJIOBEUYECTBA.
Bbonee Toro, mocTossHHas M3MEHYMBOCTH BHpYyca IpuUIllla HE Na€T paccialiasThCs YUEHBIM
BUPYCOJIOTAaM M HMMMYHOJOTaM B TIOMCKE HOBBIX IMAaTOT€HHBIX JUIsl TOMYJSIIUM YeJIOBEYeCTBa
BHUPYCOB U METOZ0B OOPHOBI C HUMH.
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MHUKCOMATO3 KPOJIUKA

A.N. llatnoBa
JLA. Jlumeuna, x. 6. 1., Ooyenm
Hosocubupckuii 2ocyoapcmeenusiii acpapmbiii yHUgepcumem

AKTYaJIbHOCh — B HAcCTOsII€e BpeMs O4eHb MHOTO KPOJIMKOB TMOHET OT MUKCOMAaTo3a, H0
MCKaTh BbIXOJ U3 3TOM CUTYyallMy, HATH HaWIy4Ilnui coco0 jeueHus: O0Ie3HHU.

MukcoMaTo3 — 04€Hb OIaCHOE BUPYCHOE 3a00JIeBaHMe 3aiille00pa3HbIX, YaCTO MPUBOAIIEES
K JIeTaIbHOMY ucxony (cMepTHocTh mipu octporr ¢opme ot 70 mo 100%). IlposiBisiercs
CTYAHEOOpa3HBIMU OTEKAMHU MOAKOXKHOM KJIETUYATKU B pailOHE TeHUTAJIMM, aHaTbHOTO OTBEPCTUS U
TOJIOBBI, BOCHAJIEHUEM CIM3UCTBIX (KOHBIOHKTUBUT, PHUHUT), a TaKXKe IOSBJICHUEM Ha KOXe
OIyXOJIEBBIX 00pa30BaHUil (B BHUAE Y3€JIKOB, pa3MEpOM OT HECKOJIbKUX MMIUIMMETPOB JI0
HECKOJIbKUX CaHTUMETpOoB). MukcomaTo3 KpoJMKOB, Myxomatosis cuniculorum — ocTpo
IpOTEKaoIasi, BBICOKOJNETaNbHAs Oone3Hb, BbI3biBaeMas JHK-conepxkammum BHpycoMm cem.
Poxviridae, poma Leporipoxvirus. Bo3oyaurens (Myxoma leporipoxvirus/ Myxoma virus)
o01ajaeT aHTUTEHHBIM POACTBOM C BUpycaMu (UOpPOM KPOJIMKOB, 3aiflieB M OENIOK, BXOJAIINMH B
coctaB 3toro xe pona. Comepxur JIHK, Oenku, yrneBoasl W nunuisl. BUpHOHBI MOX0XH Ha
KUPIU-YUKH C OKPYIVIEHHBIMM yriamu pasmepoMm 290X230X80 HM. Bupyc oTHOcuTENnbHO
YCTOMYMB K XMMHMUYECKHM BELIECTBAM M BBICYIIMBAHUIO, HHAaKTHBHUpYyeTcs npu 55°C 3a 25 MuH,
xopouio xpaHutcsi B 50%-HoM rimuepuHe, pasMmHoxkaercds Ha XAO DK ¢ oOpa3oBanuem
HEKPOTUYECKUX 0YaroB U B KyJIbTYpax KJIETOK, IPUTOTOBIECHHBIX U3 TKaHel kponukos u JK [2].

Kak undexironHas 601€3Hb MUKCOMATO3 KPOJIMKOB BIEpBbIE onucaH B Ypyreae B 1898 r.
C 1950 r. BuUpyc MHUKCOMaTO3a HCIIOJIb30BaIM B ABCTpasiuu sl OOpbObl C TUKUMHU KPOJIMKAMH,
CTaBIIUMHU TJIaBHBIMHU BPEIUTENISIMU 1OCEBOB M nactouil. B EBporne MukcoMaTo3 perucTpupyror ¢
1952 r., mocne Toro kak Bo ®paHIuu ObUT UCKYCCTBEHHO CO3/IaH AMU300THYECKU odar. boye3Hs
OBICTPO pacrnpocTpaHsIach U, IPUHUMAs XapakTep MaH300THH, OXBAaTHUJIa MHOTHE CTpaHbl EBpOIIBL
B Poccum snm3ooTnyeckue BCHBIIIKM MHKCOMAaTo3a PETUCTPUPYIOTCS B  KPOJIMKOBOAUECKHUX
xo3siictBax ¢ 1978 r [5].
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Knaccndpurxanus Bupyca:

Bupyc ICTVdB xoa: 00.058.1.05.001.

Perucrpanmonnsiit Homep Bupyca: 58105001.

VYcrapemmii BupycHbiid koa: 58.1.5.0.001;

3aMEHEHHBIN perucrpauroHHblil Homep: 58150001.

Nnentudukarop takcona NCBI Unentudukarop takcona NCBI Unentudukarop TakcoHa
NCBI: 10273.

Bupycsr: I'pynma I asyxnenoueunoii JIHK Bupycos, 6e3 ctaguu PHK;

cemetictBo: Poxviridae;

[ToacemeiictBa: Chordopoxvirinae;

Pon: Leporipoxvirus [1].

Inu3o0Tonorusa. MukcomMaro3oM OOJECIOT JOMAIIHUE U JUKUE KPOJIUKH HE3aBUCHUMO OT
Bo3pacta. (OCHOBHBIM HCTOYHHUKOM BO30yauTens OOJIE3HM  CHOyXaT JUKHE  KPOJIMKH.
Pacnpoctpanenue 601€3HH B MPUPOIE MPOUCXOTUT TAKXKE Yepe3 KPOBOCOCYIIUX HACEKOMBIX —
KOMAapoB, KPOJIMYbHX OJIOX, BIIEH U KIIEIIEH, B OpraHu3Me KOTOPhIX BHPYC COXpaHseTcs 10 7 Mec,
co3zaBasi pe3epByap BO30YyIUTENs B IPUPOJIE.

ITaTorenes. Uepes 48 4 mocie 3apa)keHus1 BUPYC MO JTUMPATUIECKUM COCYIaM MOIMaaacT B
peruoHapHble TUMGaTHYECKHE Y37bl, 3aTEM B IE€UEHb M CEle3eHKY. B pe3ynbTaTe MHTEHCUBHOM
pPENpoOAYKIIMY B MApEHXUME MEYEHH U CEJIE3EHKH Pa3BUBAETCS BUPYCEMHUs, BCIEJICTBUE KOTOPOM
BO3HUKAIOT OYaru MOPakKeHUs B KOXKE U CIM3UCTHIX 000J0YKAX B BHJIE MUKCOMATUYECKUX OTEKOB
[3].

TeueHne M KJIAMHUYECKOe NposiBieHHe. VHKyOallMOHHBIN NEpUOA NP MHUKCOMATO3€
mtes oT 2 no 20 AHeW, 4To 3aBUCHUT OT BHUPYJIEHTHOCTH BHUpYca, crocola 3apakeHus u
YCTOHYMBOCTU  OpraHusma. bonesnv  npossnsemcs 6 08yx  ¢hopmax:  KIaCCUYECKOM,
XapaKTEepU3YIOLIEHCs OSIBIIEHUEM CTYAEHUCTBIX OTEKOB Ha TEJEe, U HOAYJISIPHOH (Y3€IKOBOMH), IIpH
KOTOpPOM Ha Tele MOSBISIOTCS OrpaHUYEHHBbIe onyxonu. Kraccuueckas ¢hopma OonesHu Oonee
oracHa, JetanbHOCTh npu Her pocturaer 100 %. Ilpm obGemx ¢dopmax THepBBIMH TPU3HAKAMH
00JIe3HU SIBISIFOTCS MOKPACHEHHUS B BUJE NATEH WIM MaJCHbKUX OYrOpPKOB Ha KOXKE, B OCHOBHOM B
o0nacTu BEK M Ha YIIHBIX paKkoBUHaX. B ciydae ocTporo TeueHus, a 3TO yalle OTMEYAIOT NpPU
KJlaccuueckoi ¢opme, 60me3Hp qutes S...6 nHel. K koHIly 001€3HH KPOJIUKU CHUIIBHO XYICIOT U
noru6aroT uepes S... 10 gueit. Ilpu yzenxosou ¢hopme 60ne3np nporekaet yerde. [lamymsl, y3enku
BEJIMYMHON OT MPOCSHOTO 3€pHA /10 FOJYOMHOTO siiila, 00pa3yroTcs Ha Pa3IMUHbIX ydacTKax Teja:
Ha CIIMHE, VIIHBIX PaKOBHHAX, BeKax, Mexay nanbiiamu. Ha 10... 14-if 1eHs HA MecTe y3eIKOBBIX
paspacTaHuil HOpMUPYIOTCSI O4ard Hekpo3a. B ciiyuae BBI3OpOBIEHHS 3TH OYaru 3aXHUBAIOT B
TedeHue 2...3 Hell.

NmmyHurer, cnenuduyeckas npopuIaKTHKA. Y BBDKHUBUIMX KPOJHUKOB (OPMHPYETCs
AKTUBHBII HMMMYHUTET. MOJIOOHSAK, POIUBIIMICS OT MaTeper-pe-KOHBAJIECIIEHTOB, J0 S-
HEJIebHOTO BO3pacTa YCTOMYMB K BHpPYCY Onarojaps MacCHMBHO NEPEAaHHBIM MaTEpUHCKUM
antutenam. [ cnenuduyeckoil NmpoUIAKTUKM MHUKCOMAaTO3a KpOJMKOB HPHUMEHSIOT CYXYHO
KHUBYIO KYJIbTypalbHYIO BakLMHY W3 mTamMMma B-82 u accouuupoBaHHYyIO JHO(QHIN3HPOBAHHYIO
BakIIMHY TNPOTHUB MHKCOMAaro3a W BHPYCHOM remopparudeckoidl OOJI€3HH  KpOJHUKOB.
[TocTBakMHAIBHBII UMMYHUTET NpoaospkaeTcs 12 mec [2].

IMpoduaaxkTuka. B 61aronoydHpIx X03sIMCTBAX CTPOTO CIEAST 3a COOIOIEHUEM OOIIHNX
BETEPUHAPHO-CAHUTAPHBIX IpaBWwiI. B yrpoxaemoll 30HE CpPOYHO OTPaHMUYMBAIOT XO3SIICTBEHHbBIE
CBS3M C HEONAromoJiydHbIMM II0 MHKCOMATO3y XO3SIiCTBAaMM M HAacEICHHBIMU ITYHKTAMH,
YCUJIMBAIOT Mepbl OOphOBI C TPBI3yHAMH, HKTOMAPAa3UTaMH, 3allpelialoT BBO3 U BHIBO3 KPOJIHMKOB.
Bce mnoronoBhe KpOJNMKOB, HMEIOIIEECSs B XO3MMCTBAX My HUHAMBUAYAJIbHBIX BJIAJEJIbIEB
YIPO’KaeMOU 30HBI, IPUBUBAIOT BaKIIMHOM.

Jleuenue. He pa3paborano u HeuenaecooOpa3HO, TIOCKOJIBKY YBEJIMUYMBAETCS PUCK
paccenBaHMsI BUpyca BO BHEIIHEN cpene [2].

Mepsb1 00pbOBbI. IIpu ycTaHOBIIEHMHM AMAarHo3a Ha MHUKCOMAaTO3 KPOJIMKOB Ha XO35HCTBO
(MyHKT) HakKJIaIblBalOT KapaHTHH B YCTaHOBJICHHOM mopsake. OnpeaensioT TI'paHMILBI
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HEOJIaronoIy4HOTO MyHKTa M yrpoxaemMon 30HbL. HebmaromoimyyHbIM MyHKTOM IO MHKCOMATO3Y
SIBJISIFOTCS.  KPOJMKOBOAYECKass (epMa, KpPOJIMKOBOAYECKHH KOMILIEKC, XO3SMCTBO, HACEJICHHBIN
MYHKT WM OTJEJbHBIC JBOPHI, IJ€ MUMEIOTCS OOJbHBIE MHKCOMATO30M KPOJIUKHU. YTPOKaeMou
30HOH CYHMTAIOT TEPPUTOPHIO C HACEJICHHBIMM TIyHKTAMH U XO35AWCTBAMH, HWMEIOIIUMH
HENOCPE/ICTBCHHBIC XO3SHCTBEHHBIC CBS3M C HEOJIATOMOJYYHBIM IO MHUKCOMATO3y KPOJIUKOB
MyHKTOM [3].
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MPOI'HO3 BE3ONACHOCTH JJIsI YEJTOBEKA )KUBOTHOBOJUECKOM
MMPOAYKLMHUHU ITPU EE NIPOU3BOJACTBE HA TEPPUTOPUU
CEMUIIOJATHHCKOTI'O UCIIBITATEJIBHOT'O ITIOJIMT'OHA C YYHETOM ®AKTOPA
BPEMEHUA

U .H. Kamenosa
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii cocyoapcmeennwiii acpapHulli yHU8epcumem

AKTyaJIbHOCTh  MccienoBaHusi. [loTpebieHue KMBOTHOBOJYECKOW  NPOAYKLIHMHU €
MOBBILIECHHBIM COJIEP>KAHUEM PAJMOAKTUBHBIX BEIIECTB OCTAETCS OJHUM M3 OCHOBHBIX MCTOYHUKOB
Oo0Jy4eHHs] HaceJIeHUs, MPOKUBAIOLIEr0 WM BEAYLIEr0 XO3SIICTBEHHYIO JeATENIbHOCTh Ha
paZoaKTUBHO-3arPA3HEHHON TEpPUTOPUN

O0bexkTaMM MCCIIEI0BaHUs SIBISIOTCA KUBOTHBIE, oOuTatoue Ha Tepputopun CUIL u
IPWIETAOIKUX TeppuTOopuil. K HUM OTHOCATCS Pa3BOAMMBIE B XO3SAHCTBAaX MEJIKUM M KPYIHBIN
poraThlii CKOT, JIOLIaJAM U AOMAIIHSIS NTULA.

Heab padoThl: U3y4YUTh OCOOCHHOCTH HAKOIUIEHHS TEXHOT'€HHBIX PpaJAUOHYKIHJIOB Y
YKUBOTHBIX IIPH UX BBIpAIIMBAHUM B pailoHE paHee NPOBEACHHBIX HA3EMHBIX SIIEPHBIX UCIIBITAHUM.

3agaun uccjie 0BaHNS:

TEeOopeTUYEecKas OlleHKa OE30MMaCHOCTH MPOIYKIMH )KUBOTHOBO/JICTBA, ITpou3Boaumoit Ha CUII,

Meroauka ucciae10BaHNA:

HccnenoBaHus oCyIEeCTBISUIMCH IIyTEM MPOBEACHMS MOJIEBBIX, KAMEPATIbHBIX, JJA00PAaTOPHBIX
paboT, aHaHM3a MOJIy4YEHHBIX PE3YyIbTAaTOB.

W3mepenue yneiabHOW aKTUBHOCTH PaJUOHYKIMAOB B MIpo0ax MoyB ¥ OHONpPOO MPOBOIMIOCH
METOaMH Y-CHCKT%)OMCT;)I/II/I (137CS u “*Am), B-cexTpoMeTpun (QOSr) U paiMOXUMHUU (239+24°Pu).
KoHuenrtpanus B'Cs u “*Am B 6rompobax OTIpe/IeNIsIach B CyXUX (MpEeABAPUTEIHHO BBIMBITHIX)
U3MEJbYCHHBIX 00paslax, 05r u 20y — B 30me, C NOCIEAYIOUIMM IIEPECYETOM Ha ChIPOE
BEIIECTBO.

Beenenue

[Torpebnenne  KMBOTHOBOJYECKOM  MPOAYKUIMU C  TOBBIIIEHHBIM  COJEp>KaHUEM
PalMOAKTUBHBIX BEIIECTB OCTAETCS OJHUM U3 OCHOBHBIX HMCTOYHHMKOB OOJIydyeHHsI HaceJeHus,
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MPOKUBAIOLIETO WJIM BEIYIIETO XO3AMCTBEHHYIO NIEATEIbHOCTh Ha PaJHMOAKTUBHO-3arps3HEHHOU
TeppUTOpUU. B OTHENbHBIX cly4asX BKJIaJ BHYTPEHHEro OOIY4YeHHs HAceJIeHHs 3a CueT
NOTPeOJICHUS COJIEpKAIIUX PATUOHYKIUIBI MPOAYKTOB MUTAHUS B CYMMAapHYIO /103y CPaBHUM WJIH
JIaXKe BBIIIIC BKJIa/Ia BHEIIHETO 00IyueHus [2].

[IpoBeneHne MacmTaOHBIX paboT Mo mepemade dvactu 3emenb ObBmiero CHUIT B
XO3SUCTBEHHBIH ~ 000pOT  OOycnaBiIMBaeT  HEOOXOAMMOCTh  IPOBEACHHSI  HCCIEAOBaHUMN
0COOCHHOCTEH HAKOTUICHUS UCKYCCTBEHHBIX PAJUOHYKIIHIOB B PA3IMUHBIX 00BEKTaX OKpYKaIOIIEH
cpensl (ouBa, BO/IA, PACTEHUS U KHUBOTHBIC). B 3TOM CBA3M akTyaabHBIMU SIBIISIOTCS UCCIIETOBAHUS
OCOOGHHOCTEH TMepexojia M HAKOIUICHUS PAJUOHYKIHMIOB B >KUBOTHOBOJYECKYIO MPOAYKIIUIO,
KOTOpasi MOXKET OBITH MmonydeHa Ha Tepputopun CUIIL.

Papnonykiauasl MOTYT TIOCTYIATh B OPraHU3M KMBOTHBIX pa3sHbIMH NyTsaMmH. [lepopanbHbiM
nyTeM, T.€. Yepe3 MUILEBAPUTENbHbIM TPAaKT C KOPMOM, BOJAOH, MTOYBOM, adPOT€HHBIM MyTEM, T.€.
yepe3 JerKue ¢ 3arpsA3HEHHBIM BO3JYXOM M MbLUIbIO, U KOHTAKTHBIM MyTEM 4Yepe3 MOBEPXHOCTh
KOXH, CIU3HuCThle oOoyouku W panbl [1]. [Ipm 3TOM H3BECTHO, YTO OCHOBHOE KOJHUYECTBO
PaAMOHYKIIMIOB TOCTYIIAE€T B OPTaHU3M KUBOTHBIX IEPOPATBHBIM ITYTEM.

[TomaBmive B OpraHu3M >XUBOTHBIX PaJMOHYKIUIBI BCTYMalOT B MPOLECCHl MeTabosn3Ma,
BKJIFOYAIOIIME BCACHIBAHKE, MEPEIBUKEHUE 10 OTIACIBHBIM OpraHaM U TKaHSIM, ACTOHUPOBAHUS U
BbiBeicHU. OT HMHTEHCUBHOCTH JTHX IPOIIECCOB 3aBUCHUT, B KOHEYHOM CUETe, HAKOIUICHUE
PaIMOHYKJIMIOB B MPOAYKIIMH >KMBOTHOBOJICTBA [5].

OCHOBHBIMU 7103000pa3yrOIIMMH ¥ Hauboyiee pacnpoCTpaHEHHBIMU PAJAMOHYKIUIAMHU Ha
CHUIl sBasroTcs 3H,137C3,908r, 2lam u  29%0py [TopToMy mpu oOIlEHKE KauecTBa
YKUBOTHOBOAUECKON mpoaykuuu, nomxydaemoit Ha CUII, HEoOXoauMO paccMOTpeTb UMEHHO 3TU
PaTUOHYKIIUIBI.

Pannonykmiuabt *H, '¥7Cs,*Sr sBustroTCs HOCTATOYHO MOGHIBHBIMH PaMOHYKIIUIaMH,
KOTOPBIE XOPOIIIO MEPEXOAT KaK B OPraHbl U TKAHH JKMBOTHBIX M NTHIl, TaK U B MOJYy4aEMYIO OT
HUX MPOAYKIUIO (MOJIOKO, siina). [Ipu aToM pacnpenenenue Hu¥'Cs s OpraHu3Me paBHOMEPHOE,

Sr B OCHOBHOM JCTIOHHPYIOTCS B KOCTHOW TKaHU [2]. TpaHcypaHOBBIE pagHOHYKIUABI ILIOXO
HAKaIlJIMBAIOTCS B OpPraHu3Me, K MpUMeEpy, JUIIb OJHA CTOTHICSYHAs 4YacTh 2am u 290y,
MOCTYIUBIIKME B OPraHU3M, MOTYT MEPEUTH B MBIIIEYHYIO TKaHb )KUBOTHBIX. OCHOBHBIMH OpTaHAMHU
UX JIEIOHUPOBAHMUS SBIIAIOTCS MI€YEHb U KOCTHAS TKaHb [4].

Pe3yabTaTsl Hec1e10BaAHUA

OCHOBHBIM BHUJOM >KMBOTHOBOJYECKOW JESITEIbHOCTH Ha TEPPUTOPUHU IOJMIOHA W Ha
IPWIETAIOIINUX K HEMY TEPPUTOPHUAX SIBISIETCA PAa3BEACHHUE MEJIKOr0, KPYIMHOPOIaToro CKoTa M
nomanen. [Tomyyaemass KUBOTHOBOAUECKAsK MPOAYKIMS — KO3JIATHHA, KOPOBBE M KO3b€ MOJIOKO, a
TaKXKe MsICO M sila Kyp — MCIOJB3YIOTCS JHUIIb JUIsi COOCTBEHHBIX HYXJ caMHX (hepMepoB.
bapanuna, roBsiuHa, KOHUHa U KOObUIbE MOJIOKO NMPOM3BOJAUTCS C ILI€NBI0 CObITa B ropojaax M
paiioHax, pacroJIOKEHHBIX PAJIOM.

Ha oOcnemoBanHOi K HacrosieMy BpeMeHH Tepputopun mnonurona (40% ot obmieit
wiomaau CUII), ycraHoBneHo 42 nefcTBYIOMUX (pepMepCKUX XO3SHCTB.

CenbCKOXO035MCTBEHHbIE KUBOTHbBIE, PA3BOANMBIE HA TEPPUTOPUU MOJIUIOHA,- OECIIOPOIAHBIE.
Crioco6 copepkaHusi CKOTa — CTOWIOBO-MAcTOMINHBIA. CHcTeMa MacThObl CKOTa BOJIbHAS U
OeccucreMHasl.

[Tpu npoBesieHNH OIIEHKH KauyecTBa KMBOTHOBOIYECKON MPOAYKIIUH Y JKUTeNeH (hepMepeKux
X035IUCTB, pacnonioskeHHbIX Ha CUIL, mprobperanu MCMONb3yeMyl0 UMHU B MHUILY MSCO M MOJIOKO,
KOTOpO€ Jajlee IEpeaBaIUCh HA CIEKTPOMETPUYECKUE W3MEPEHHUs. Pe3ynpraTel HM3MepeHUi
npeJcTaBieHsl B Ta0. 1.
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Tabmuna 1 — MakcumanbHble KOHIEHTPAIMK PAJHOHYKINI0B B Mpo0ax MOJIOKA U Msica

VY enpHast aKTUBHOCTD
O0cnenoBaHHbIE [Iponykuuu (n- PaZHOHYKIMAO0B bK/Kr

Nen/n (mormycTrMasi KOHIEHTPAIHS

YYaCTKH IOJIUTOHA KOJIMYECTBO 00pa3IioB)
bx/kr)

ZTAm B37Cs 90g,
1 paiioH p. lllaran MSICO - - -
MOJI0KO (N=2) - - -
2 CCBEPHAs 4acTh MSICO - - -
MOJIOKO - - -
3 3amajHas 4YacTh MSICO - - -
MOJIOKO - - -
4 IOr0-BOCTOYHAS YacTh msico (n=10) <0,6 <0,8 -

MoJ10k0 (N=12) <0,4 <0,7 <0,9
5 FOKHAS 4aCTh Mmsico (N=6) <0,6 <0,8 -
MOJI0KO (N=4) <0,4 <0,7 -
6 FOro-3arajHas 4acThb msico (N=2) <0,6 <0,8 -
MOJI0KO (N=3) <0,4 <0,7 -

Kax BuaHO M3 TaOIUIBI, COAEpIKaHUE PAIUOHYKIUIOB 137 cs, Psr 8 mpo0ax Msca U MOJIOKa
ObUIM HIDKE Tpenena oOOHapyXKeHHs TMpU  HCIOJIb30BAHHOM  anMapaTypHO-METOJUYECKOM
obecrieueHnn. be3ycioBHO, MOXKET MOKa3aThCsl CTPAHHBIM, YTO B MPOIYKIMHU, MOJy4aeMol Ha
CUIIL, oueHb HH3KHE KOHIIGHTpAIMH pPaAUOHYKINUIOB. OJHaKO HEOOXOIUMO MOHHMATh, YTO
TEPPUTOPHS MOJTUTOHA UMEET JIOKAJIbHBIN UITH MATHUCTBIA XapakTep 3arpsi3HeHHUs], T.€. )KUBOTHbBIC B
TEUEHUE JHS MOT'YT BBIIIACATHCS KaK Ha “UUCTHIX, TaK U HA “‘3arpA3HEHHBIX” y4acTKax.

Jnst  OLEHKM  COAEp)KaHWUsl  PAJUOHYKIMIOB B SKMBOTHOBOJYECKOW  MPOIYKIIUU
UCIIOJIb30BATHNCH KO (DUIIMEHTHI Mepexoa, MOTyYeHHbIE B HATYPHBIX HUCCIIEOBAHUIX B YCIOBUSIX
CHUII.

Takum 00pazoM, KOHIEHTpAllMU PaJAUOHYKIHUIOB B MSICHOW M MOJOYHOW MPOAYKLIHHU
nonydaemor Ha Tepputopun CHUII He mpeBbIIaeT HOPMBI TPEACTABJICHHBIX | UTHEHMYECKHX
HopMaTuBax “ CaHUTapHO-IMUIAEMHOJIOTHYECKHE TpeOOBaHUS K OOECIEUEHHUIO paaualliOHHON
oe3omacHoctu PK” [6].
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IMPUHIUITMAJIBHAA CXEMA MUKPOBUOJIOTHYECKOTI'O ITPOU3BOJICTBA

10.B. Jlewerko
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

AKTyaJqbHOCTh M LeJb HccaeloBaHMA: B Hacrosimee BpeMss OHMOTEXHOJIOTHS pelIaeT
MHO’KECTBO MpOoOJeM B 3KOJOTHH, MEIUIMHE U APYTUX HampaBiIeHUsIX. MHKPOOHOTEXHOIOTHs
COCTaBJIICT OOJIBIIYI0 YacTh OMOTEXHOJOTUH B 1LEIOM. MHUKPOOHMOTEXHOJOTHYECKUH IpOLece
npenoyiiaraeT OMOCHHTE3 KJIETOK JYKAapHOT W IMPOKApUOT, MCIOJIb3Yys MUKPOOPTraHU3MBI JIs
U3BJICUCHHUS 1IENIEBBIX MPOIYKTOB. BUOOOBEKTOM BBICTYIIAET MUKPOOPTaHU3M-IIPOIYLIEHT, KOTOPBIN
CUHTE3UPYET HEOOXOAUMBIN (PEPMEHT WJIU MIPOIYKT.

Lenp ucciegoBaHus — paCCMOTPETh TEXHOJIOTUYECKYIO CXEMY MUKPOOHMOTEXHOJIOTUIECKOTO
IIPOU3BOJICTBA.

3anaumu:

1. 3yuutsb 1 onucath 0OUIYI0 TEXHOJIOTHIO MUKPOOHOTEXHOJIOTHYECKOTO ITPOU3BOJICTBA;

2. Onmcarp cxeMy MOATOTOBKU K (hepMEHTALINH;

3. Onucath cxemy (epMEHTALMOHHON CTa Ul B OMOpeakTope.

TexHosorus MUKpPOOMOJIOTMYECKOIO MPOM3BOACTBA MPEIIOIAraeT CiIeAyIOUIU MOpsAI0K
ICUCTBUIA:

[ITamm npoayneHTa = BBezeHue B mpou3BOACTBO = BhINyck rOTOBOM MPOIYKIIUH

JIro60¥ OMOTEXHONIOTMYECKUN MPOIECC BKIIOYAET TPU OCHOBHBIEC CTAHNH:
[pendepmentannonnas > depmenrannonnas = [locrdhepmenTanoHHas

OnHAKO TEXHOJOIMYECKHH IIPOLECC OBOJBHO CJIOXHBIA, IO3TOMY €ro pas3leisioT IO
MPOIOJDKUTEIBHOCTH 3TanoB. CxeMa OMOTEXHOJIOTHYECKUX TMPOIIECCOB MOXKET OBITh MpeIcTaBIeHa
cnenymolen 6iok-cxemoi (puc. 1) [2].

ul—lp.ml‘ﬂ‘.l“. NOCOVBHOro
MaTopmana

1

Noaroronxa,
Noaroronxa » CTOPMNMIBULMA, Cropunmasumn
CIOPHMAMIALINN TOPMMTMID LN NMUTarensMuix cpon

TEeXHONOrMNeCKoOTro OGopyLOonaNmR

Bso3ayxa ‘

Grocmmres
(Popmonraunn)

.

Buigonorne
" ouwncrxa GAB

!

Nony4yeHune rotosoro

NpoAyKTa

Ha npendepmeHTainoHHON CTaANK OCYLIECTBIISIOT XpaHEHHE U MTOATOTOBKY KYJIbTYp, Cpei,
cyOCTpaToB M anmnapaTypsl s (pepMeHTaIIH.

[Ipu BBIpamMBaHUM TMOCEBHOTO MaTepuana HCHOJIb3YIOT MPHHIMI MAaclITaOWPOBAHUS —
MOCJIEI0BATEILHOTO HapaluBaHus Ouomacchl. CTagusi mpeicTaBieHa cienyromeil O6JoK-cxeMon

(puc. 2) [1].
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0,5-1%

— —_— SRS -
maTtepuana
Kon6a Mewanka
Hakonnexnwe
XpaHernue 6uomaccsl s Sl MocesHou

npoaykra
annapar

— e B dbepmentep
5-10%
mMmatepuana

[Topsimok MOATOTOBKH K (hepMeHTauu ™

1. OTo6p mTamMma ¢ HeOOXOUMBIMU CBOMCTBAMH,

2. Haxormienue OMoMacchl;

3. MacmrabupoBanue 6uomacce (0,5-1 % B uHOKYIATOp, 2-3 % B moceBHOU ammapar u 5-10 % B
dbepmenTep)

*Ba)KHBIM MOMEHTOM SIBJIIETCSl YUCTOTa KYyJIbTYPhI, TaK KakK (PH3UKO-OMOXMMHUYECKUE
KayecTBa MPOJAYLEHTA TIJIABHBIM 00pa3oM BIUSAIOT Ha 3(PPEKTUBHOCTh OMOTEXHOJIOTHMYECKOTO
npouecca [1, 2].

Eme onuuM HeMmanoBaXHBIM (PAKTOPOM B TEXHOJOTMYECKOM IMIPOLIECCE  SBIIAETCS
crepunm3anys. J{s npeaoTBpaieHus 3arps3HeHUs TOCTOPOHHUMHU MHUKPOOPTaHMU3MaMH TTIOCEBHOTO
MaTepuana He0OXO0AUMO CTEPUITU30BaTh CPE/Ibl, BO3IYX U Bce 00opynoBanue. Cpeabl CTEPUITU3YIOT
METOJIOM TEPMHUYECKOTO Harpema, o0opyaoBanue (pepMeHTep U TPYyObl) METOJOM HACHIIICHHOTO
napa npu temneparype 130 °C B Teuenue 1 yaca, Tak e 000pyI0BaHUE AOHKHO OBITH MOJHOCTHIO
TePMETU3UPOBAHO. BoO3ayX CTEpUMIM3YIOT IIOATAIHO, TEXHOJOTMYECKas CXeMa MpeCTaBJICHA
cnenymolen 6iok-cxemoi (puc. 3) [3].

Bo3nyx u3 armocdepss DOuIbLTP NpenBapurTeIb-

(B3BELUSCHHbLIX HACTHIL — HOMH OYMCTKH (IR 3alMTh
o 10°, Mmuxpoopranussmos - [ % KoMnpeccopa)

a0 15008 1 a7 )
[ Typ6oxomnpeccop ]]
OxaamaeHue, BAarooraesae-
HME H MACTO-yAaBIHBaHUeE
M3 BO3AyXa
I HunueuayaidbHbIH
I'onoBHOH PUABLTP PunnTp

(O9HMCTKA OT HacTHLL
(uacTuu - meuee 2 -10° pa3Mepom | MM - Ha

MHKPOOPIraHHU3IMOB - A0 99, 9999999 %,
1000 B 1 M) OT MMKPOOPIraHH3IMOB

ouyHcTKa Ha 98 %

- pe 6onee 108 1 M)
I B TexHOoJorMo I

Bce ¢unbTpsl Tak ke crepuinnzyrorces ropsuum napom 120 °C 30 MunyT
Ha craguu gepmeHTanun mpoayleHT, B3auMOACUCTBYS C cyOCTpaToM, oOpa3yeT 1eiaeBoi
npoaykT. Ctaausi IpoXoauT B OMOpeakTope, TO ecTh (hepMEeHTepe, Ha Pa3IUYHbIX cpelax U MpH
Pa3IMYHBIX YCIOBHAX (a9pOOHO WM aHA’pOOHO, *KMJKUE WK TBepable cpesl). CyliecTByeT JBa
BUJIa a3poOHOM pepMeHTalMH, TITyOUHHAs U TIOBEPXHOCTHAs [2, 4].
[TonpobHee paccMOTpUM TUIIOBYIO cxeMy (depMmenTepa (puc. 4):
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T = wipdl LU, 7
2 = RIEAMHOAETDE TSRO M DOy LU

3 = cocya:

4 — reoponan PySanKa

5 — YWIEM Kper LR S
BT,

5 — AETYUME TOMBERETYPEE,
7 — TypOusisan NaCTHRER
8 = TS Terts G BMEIATHEIM MPADS ORI
O — raie P W @ Bapbotep.
FOF = FTMNETAR THE R PO PO {orSofemKn
TT — Bxog v BExom TRMMGHOGW TP

wa napoooh Ry

T = CMOTRORCE GRHO,

2 = wTyuepsl G IarTTyILIam e
ans npofions saene-
A TS B T,

3 — BXOAMGR W BsR0aHCR
ETEEA MU LS BOS-
ALkl N TR

# — Eranass O Bedxoa
soanyxa ul Seopais-
oA

5 — NP0 oXpaEHwTEITEHER

snanak

& — sanopHEE npucnocst-

TR

Jlrobas depmeHTanuss MPOUCXOIUT B CTPOTO ONPENENIEHHBIX PEXKHMMax, TaKUX Kak:
HEIPEPHIBHBIN, IEPUOINYCCKUN U TTOTYIIEPHUOIUYECKHII, MHOTOIIMKINYHBIHN [ 1].

[Tonynepuoanueckuit nporecc (perynupyemas (bepmeHTanys) Hauboee
pacnpocTpaHeHHa U BBITOJIHA JUISI KPYITHOTOHHAXKHOHN TIPOAYKIIUK U UMEET PSJT APYTUX JOCTOMHCTB
[2].

B xone aToii hepmeHTanKM KynbTypa MOCIEIOBATEIBHO MPOXOIUT 6 CTaauii pocTa: Jiar-
dbazy, nepexoHyI0, SKCIIOHEHIMAbHYIO, 3aMeJICHUs] POCTa, CTAlIMOHAPHYIO U OTMHpaHus. B xone
9TOW TIOCJIECIOBATEIILHOCTH MEHSETCS (DU3MOJIOTUYECKOE COCTOSIHHE TMPOAyIeHTa U cpenbl [3].
KpuBas pocta MUKpOOpPraHH3MOB MPEACTaBICHA HA PUCYHKE 5:

JKU3HECNOCOBHbIX KNemok

Tozaputpm yucna

| — Jlar-dasa - yBenuueHue KoandecTBa OeJIKoB
Il — Ilepexonnas aza - ycKOpEHHBIH pOCT
Il — DOkcnonennuanpHas (a3a uiIKM JOrapuMUYECKOr0 pocTa - MPOAYLEHT IOITHOCTHIO
a/IalITUPOBAH K YCIOBUAM (pepMEHTALIUU.
IV — ®a3za 3amMeIIeHHOTO POCTa - CIaJl CKOPOCTH JIJIEHUS U POCTa MPOAYIICHTA,
V —Ilpu craumonapHoii (paze — Omomacca yxe He pacTeT
VI — ®a3a rubenu

Hcxons w3 3TOro ciexyer OTMETHTb, 4YTO JJS pa3HbIX BUIOB MHKPOOPTaHHU3MOB
HE0OXOoauMBI pa3Hbie ycioBusi pepmenrtanmu. Ilocne depmenTanmmm ayis oOecriedeHus: TOTOBOTO
IPOAYKTa MPOXOIAT 3aKIIOUUTENbHbIE ATAIbl U npouecchl. [lepBblil aTan — oTAeneHne 6uomMacchl,
OTHUM W3 PACIpOCTPAaHEHHBIX METOJOB — OTHeNieHHe cemapanued. Jlamee MTPOAYKITUIO
BBICYILIMBAIOT, TaK K€ Pa3UYHBIMU METOJAMH, B 3aBUCHMOCTH OT TepMOCTaOWIBHON M IpYTrux
ycioBwii [3, 4].
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BUPYCHBIE 3ABOJIEBAHUS PACTEHWI U METO/IbI UX IIPEXYIPEXJIEHUS

A.A. Macnaxosa
JLA. Jlumeuna, k. 6. 1., Ooyenm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUSepcumem

AKTYyalbHOCTh pabOTBl COCTOUT B TOM, YTO €KETOJHBINH yIIepO, HAHOCUMBIN OOJIE3HIMU
CEJIbCKOXO3SUCTBEHHBIM KYJIbTYPaM, MO JaHHBIM OPraHU3alliy MO MPOJIOBOJILCTBUIO U CEIBCKOMY
xo3saictBy OOH (DAO), cocraBnsier npumepHo 20-30% mnoOTEHIIMAIBLHOTO MHPOBOTO YpOKast
MPOJOBOJILCTBEHHBIX KyNbTyp [1]. TlosTomy m3ydenue 3a0oneBaHU pacTeHMid, a TaKkKe MOUCK
METO/IOB UX MPEAYIPEKICHHUSI UTPAET BAXKHYIO POJIb B CEITLCKOM X035HCTBE
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Puc. 1. Ilotepu ypokas B PO BcneacTBue 3a00neBaHus pacTeHUH
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Ienp paboOThl — O3HAKOMIJIGHHE C BHPYCHBIMH 3a00JI€BAHUSMHU PACTEHUH, METOJaMHU HX
NPEIYNIPEXIECHUS 110 TaHHBIM JIUTEPATYPHBIX UCTOUHUKOB.

Bosie3Hn pacTeHuii yCIOBHO €T Ha CIEAYIOUIHE TPYIIbL: BbI3bIBAEMbIE a0MOTHYECKUMH,
TO €CTb OTKJIOHEHHE OT HOPMalIbHOIO (PU3HOJIOIMYECKOIO COCTOSHUS M Pa3BUTHA,
XapaKTepU3yIoIleecsi HapyIIEHHEM OCHOBHBIX (DYHKIMI BCEro pacTeHUs WM OTICNIBHBIX €ro
yacTell 1 OMOTUYECKUMH (paKTOpPaMHU.

[Tpumepom OuoTHueckux ¢GaKkTOpoB OONE3HEH paCTCHH SBISIOTCS BHPYCHL. Bupycsl
HOPaXKaIOT IPEACTaBUTENEH pa3IMUHbIX CEMEICTB LIBETKOBBIX PACTEHUMN, XBOMHBIX, TAlIOPOTHUKOB,
BOJIOpoOciei u rpuboB. YacTo pe3Ko CHMKAIOT ypoXKail C.-X. KYJIbTYp M €ro KauecTBo. BupycHbie
00JIe3HM pacTeHUH AENAT Ha MO3auKu U KenTyxu. OCHOBHOM CHMIITOM MO3aMK — MO3au4Has
(HepaBHOMEpHAsi) OKpacKa JIMCThEB, OOYCJIOBJIICHHAs HAPYIICHHSAMH B ILIACTHHOM aIlllapaTre
KJIETOK aCCUMMWJILIMOHHON MapeHXUMbI JUCTbeB. [1epBOOTKpBIBaTEIEM BUPYCOB, @ UMEHHO BUpYCa
TabauyHOM MO3aukH, ObL1 pycckuil yueHwrii — J. . MBanoBckuii B 1892 rogy. Mo3zauku JieTko
HEePeAA0TCsl ¢ COKOM OOJIBHBIX PACTEHUH BO BpeMsl MUKUPOBKU paccajibl, IPU MACBIHKOBAHUH, IIPU
COIPUKOCHOBEHUU OOJIBHBIX W 3JI0POBBIX PACTEHUH M JIETKOM B3aWMHOM TPAaBMHUPOBAHUH HX,
HarpumMmep, Ipu BETpe, NHOI'ZIa Yepe3 CEMEHa, a TaKKe COCYILMMHU HAaCEKOMBIMU (TJIaBHBIM 00pa3oM
Tsimu).  IlepeHoc  Bupyca mnpu  3TOM  HPOUCXOAUT  YUCTO  MexaHuuecku. JKenryxu
pacIpOCTPAHSIOTCS.  MPEUMYILIECTBEHHO  HACEKOMBIMU-IIEPEHOCUMKAMHM, IJIaBHBIM  00pa3oM
nukagamu. Ilepenaua BHUpPYCOB  NPOMCXOAUT  OMOJNOIMYECKHM IIOCIE  IPEIBAPUTEIILHOIO
pPa3sMHOXKEHUs BUpYyca B TeJle HACEKOMOT0 (MHKyOaIlmoHHOro nepuoja) [2].

Mopdosorus n 6M0JIOrHYeCKHil cocTaB BUPYCOB. BupycHble yacTuibl oueHb Maibl. Mx
pasmMep U3MEpSA0T B MIUIMMHKpOHax. Jlmamerp mapooOpa3HbIX BUPYCHBIX YacTUI[ COCTaBJISAET:
BUpYyCa XKeNTol Mo3auku TypHerica 20 MMK, BUpyca CTOJIOypa macieHoBsIX — /10 40 MMK, a BHpyca
O6ponszoBocTH ToMaTa— 90 MMK. Pa3mepsl nanoykoBHUIHBIX YacTUI] OOJIbIIE: BHpYyca MO3AaUKU
penuca 25x105 mMK, Bupyca Mo3amku Tabaka — 15%x280 MMK, BUpyca >KEITYXH CBEKIIbI—
10x1250 mMK.

ITo popme gacTui HEKOTOPBIE U3 HUX MPEICTABISIOT COOOH Ooee mim MeHee ceprueckue
o0Opa3oBaHus (BUpPYC BEpPXYIIEYHOIO XJIOpPO3a MaxXOpKH), MHOI/IA YIJIOBaThle (BUPYC KOJIBLIEBOM
ISATHUCTOCTU Tabaka). MHorue BHpYChl NpPEICTaBICHbl NAJIOYKOBUIHBIMH 4YacTULAMU (BUpPYC
TabayHOM Mo3aumku). Pexxe BCTpedaroTCss HUTEBUIHBIC, M30THYThIE BUPYCHBIE YacTULBl (BUPYC
MOJIOCATOCTH TOPOXa).

B Hacrosimiee Bpemsi M3BECTHO, YTO BHUPYCHl PACTEHHH COCTOAT M3 PUOOHYKIEHHOBOM
KHCJIOTBI, OKPYKEHHOM O6enkoBoil karcynoil. OTHocutensHoe coaepxkanue PHK B pa3znbix Bupycax
HEOJIMHAKOBO U mocTosiHHO. Hampumep, B Bupyce tabaunoit mozauku PHK cocrasnser okosno 6%
o01elt Macchl BUpyca.

BupycHble MH(MEKIHH pacTeHUI CYIIECTBEHHO OTIMYAIOTCS OT BHUPYCHBIX HHGEKUIUH
KUBOTHBIX U MUKPOOPraHU3MOB. PDUTOMATOT€HHBIE BUPYCHI IPOHUKAIOT B KJIIETKU PACTEHUH yepes
HOBPEX/JICHUS B KJIETOUYHOU 000J0YKE MPU €€ MEXaHMYECKOM TPAaBMUPOBAaHMM WM B PE3yJbTaTe
MPOKAJIBIBAHUSI POTOBBIMU OpraHaMM WIEHUCTOHOTUX MEPEHOCYMKOB. PacTenue, HHPUIIMPOBaHHOE
BHUPYCOM, CTAHOBHUTCS €r0 IMOCTOSSHHBIM HocuteneM. IIpu 3ToM BUpyc IPOHMKAET MPAKTUYECKH BO
BCE Opraibl M TKaHW UHQUIUPOBAHHOTO pacTeHHus (32  HCKIOYEHHEM  BHPYCOB,
UMEIOIINX TKaHEBYIO CIIECII(DHIHOCTB).

Penponykuusi pactureqbHbIX BHPYCOB. Pa3MHOXaloTcsd BUPYChl TOJBKO B JKHUBBIX
KJIETKaX BOCIPUUMYMBBIX PACTEHHI-X035€B, a TaKXe B H30JIMPOBAHHBIX TKaHAX pACTCHMH,
pacTymux Ha MUTaTeNbHbIX cpenax. [lomaB B BOCIPUUMYMBBINA OpraHU3M, BUPYC Pa3MHOXKAETCS B
HEM C KoJloccallbHOM OblcTpoTOM. Hampumep, yepe3 ueTbipe HEIENU IOCie 3apaxeHus Tabaka
BHUPYCOM TabauHON MO3aMKHU KOJIMYECTBO ATOTO BUpYca B TabaKke yBEIMUMBAETCS B MUJUTMOH pa3.

@UTONAaTOTeHHbIE BUPYChl IPU PA3MHOKEHUM B IKUBBIX KJIETKaX pacTEHUA-XO35MHA
NpEeTepHeBaloT MUK Pa3BUTHUS, BKIIOYAIOMIMNA KayeCTBEHHO pa3iinyHble ¢a3pl. Y XOpOIIo
U3y4EeHHOro BHpyca Ta0auHOM MO3auWKM BBIAETSETCS BereraTuBHas (asa, B TEUYEHUE KOTOPOil
IIPOUCXOJUT Pa3MHOKEHUE BUpYca, U (aza MOKOs, KOTJa MPeKpamaeTcss pa3MHOKEHUE U YaCTULIbI
nproOpeTaroT CBOWCTBO K COXPAHEHUIO M paclpoCTpaHEHHIO B mpupone. B BereratuBHO# dase
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BUPYC HEMH(EKIHOHEH WK caabo MHQEKIHOHEeH, a B (a3e IMOKOS BHPYC SBISETCS BBICOKO
WH(}EKITNOHHBIM.

He o6magas crmocoOHOCThIO pPa3MHOMKAThCS BHE XKHBOT'O PACTEHHS, HEKOTOPHIE BHPYCHI
MOTYT JUIMTEIILHOE BPEMsI COXPAHAThCA B MEPTBBIX, CYXUX OCTATKAX PACTEHUH U B I1OYBE, HE Tepsisd
JKU3HECIocoOHOoCTH [3].

HauGonpuryro pacnpocTpaHeHHOCTh BHPYCOB Ha Tepputopun P® HaOmomaercs B
HansaeBocTouHoM denepanbHoM okpyre (APO). B 3ToM perrmoHe MHOTME OBOIIHBIE KYJIBTYPHI
Hapsy ¢ OaKkTepHaJbHBIMM M TPUOHBIMH OOJIE3HSAMHU IOPaKarTCs BHpPycaMHU. OTO CBS3aHO C
ocobeHHOCcTAMU KinMara [lanbHero BocToka, a MMEHHO — BBICOKOW BJIaKHOCTBIO U TEMIIEPATypoi
BO3/yXa.

CambIMu pacipoCTpaHEHHBIMU BUPYCaMH Ha JAHHOW TEPPUTOPUH SIBIISIOTCS:

- S-Bupyc kaprodeins (PVS) mopakaeT HEKOTOpBIE BUIBI CEMENCTBA MACACHOBBIX, BHI3bIBAsK Ca0YIO
XJIOPOTUYHYIO TATHUCTOCTh JIUCTHEB, OTKJIOHEHHWE KOHYMKA JIMCThEB. VIMeeT CHIBHO
pacnpoctpanenue. CHmwxkaet ypoxail 10 10-20%. MHorna mHgpeKus HOCUT JTaTEHTHBIA XapakTep.
[lepenaeTcs uepe3 HaCEKOMBIX, KIIyOHU pacTEHUH.

- Y-Bupyc KapTodens (PVY) MIPEACTABISIET co0oli pacTeHune MaTOTCHHBIC
BUpYCHI ceMeiicTBa Potyviridae, u oxuH u3 Haubosiee BaKHBIX BUPYCOB PACTCHUH, BIMSIOIINX
Ha KapTo(denbHyro npoaykiuoo. CUMITOMaMU TaHHOTO BUPYCa BBIPAYKAIOTCSI B TOPMOXKEHUU pOCTa
KHWJIOK B JUIMHY, B PE3YJIbTaTe Yero HaOJIOJAaeTCs CMOPIIMBAHWE U OyrpHUCTOCTh MOBEPXHOCTH
JMcTa, 3arubaHue ero KpaeB BHM3, YTHETEHUE pOCTAa M Pa3BUTHs, TEMHbIE HEKPO3bl JKUJIOK C
HIDKHEH CTOPOHBI JIMCTa M HAa CTEOJSX, HEKPOTHUYECKHE TSATHA HA JIUCTE, HIDKHUE JIMCThs OyperoT,
3aChIXal0T U OTMHUpPAIOT, BEpXHHE — MOIYT OCTaBaTbcsi 3eleHbIMH. Ilomajmaer B pacTeHue ¢
NOMOIIBI0 HaceKoMbIX (1in). CoxpaHseTcss Ha TPOTHKEHHHM 4Yaca-JAByX IIOCIE TOMaJdaHus
UH(EKIMHY B HACEKOMOE IIPU YKYCE 3apakK€HHOTO PACTEHMUSL.

- X-Bupyc kaprodens (PVX). 3to ogun u3 Haubosee pacrpocTpaHEHHBIX BUPYCcoB kapTodesns. Ha
MHOI'MX COpTax BHUPYC HE BBI3bIBACT BUAMMBIX CUMITOMOB, IIO3TOMY OCTaeTCsl He3aMeueHHbIM. Ho
MHOT/Ia TIPOSIBIIIETCSI B BUJEC HEPABHOMEPHOCTH OKPACKU JIMCTA (CBETIIO-3€JICHBIC HIIM JKEIITHIC
JMCThS U MOJIOCHI), AeopMaliy JIMCTOBOM MutacTUHbl. KpamuaTas Mo3anka oOpa3yer Ha MOJIOJBIX
JUCTBSIX CBETJIO-3€JIEHOTO 1IBETa MO3auKy (MATHA) pa3HON MHTEHCUBHOCTHU, BEIMYMHBI U (OPMBI.
JlonomHUTENbHBIE CUMIITOMBI — OOIIMIA XJI0p03, OTCTaBaHHE pPacTeHU B pocTe. Takxke Ha JIHUCThIX
HEKOTOPBIX COPTOB MOTYT O0pa30BBIBATHCS YEPHBIE HEKPOTHYECKHE TMATHA. Ha HEKOTOPBIX copTax
B IIpollecce CTapeHMs MsATHA MOTYT IOCTENEHHO Hcue3aTh, TAKUM OOpa3oM BUPYC MEPEXOIUT B
JaTeHTHYIO, OecCHMIITOMHYIO (popMy. BEI3bIBaeT CHMXKEHHE ypo)kas, KOTOPOE MOMKET JOCTHUTaTh
15%. Kpamuaras wmo3amka kaprodenss CHIBHO CHMXaeT ¢orocunTe3. Hapymmaercs oTTok
ACCUMMWJIITOB, YTO TNPHUBOJUT K HemoOopy ypoxkas. B 3aBUCMMOCTH OT HAaTOT€HHOCTH HITaMMa
BUPYC MOXET HAaHOCUTh Pa3HbI Bpel: cllabomaToreHHbIe IITaMMbl MOTYT CHUXKAThb ypoOkKail Ha
12%; cunpHOMarorenHsle — Ha 45%. PacnpocTpaHsercs BHpPYC NPEUMYLIECTBEHHO IpHU
MEXaHUYECKUX KOHTAKTaX C MOBPEKICHHBIMU PACTEHHUSMH, BETpe, IpU pe3ke KapTodens, uepes
CENTbCKOXO3SHCTBEHHBIC OPYIWs W MEXaHHM3MBI MPHU CEIbX03padoTax (ONMPBICKWBAHUE, OKYyYKa M
Ip.). YBeIUYMBAIOTCA MOTEPU ypo’Kasi IPU COBMECTHOM 3apaxkeHuu ¢ Bupycamu PVY n/umn PVA
[4].

OnHuM H3 €noco00B MNpeaynpeskaeHUusl BUPYCHBIX 3a00JIeBaHUI pacTEeHMH sBiSETCS
UCTIOIb30BaHUE  OMOTEXHOJNIOTHYECKHX TpUeMOB. Hampumep, HCIONB3ysS  MOJEKYISIPHO-
TeHETUYECKHUEe TEXHOJOTHH, MOXKHO BBIICTUTH M3 JI000r0 opraHusma (HampuMmep, Takoro Kak
BUPYC) T€H, BCTAaBUTh €r0 B PACTEHHE-XO35SMHA, BCIEACTBUE YETO TaKOE pPACTEHUE IMPHOOpeTeT
YCTOMYUBOCTH K JAaHHOMY BHUPYCY.

OnHUM U3 MEpBBIX TOCTHKEHUM B 3aIUTE PACTEHUN METOJAMH I'€HETUYECKON MHKEHEPHUH
SBUJIOCH CO3/1aHUE TPAHCTEHHBIX PACTEHH, YCTOMUMBBIX K BUpycaM, IyTE€M BHECEHHs TI'€HOB
0eNKOB BUPYCHOW 000JIOUKH. Y CTONYUBOCTH OOBIYHO OIpaHUYE€HA TOJIBKO BUPYCOM, T€H 000JI0UKH
KOTOPOro TpaHC(GOpPMHUPOBAaH B JOHOpHOE pacTeHue. IlpudeM 3Ta YCTOWYMBOCTH MOXKET OBITH
HACTOJIBKO CIEIM(PHIECKON, YTO MOKET MPOSBISITECS TOJIBKO /U MyTaHTHOU ()OpMBI BHpYyca U HE
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cpabaTbhIBaTh AJIsl BHpYyCa TUKOTO THIA, €CIM BBEACH T'eH Oenka 00OJOYKM 3TOT0 MYTaHTHOTO
BHpYyCa.

OpavH 13 OpUTMHAIBHBIX METO/IOB 3aIUTHI PACTEHUN OT BUPYCOB C MOMOIIBIO TPAaHCTE€HO3a
npemioked B. IlluGanbckum B 1988 1. Ero cymHocTh 3akiro4yaeTcsi BO BBEACHHWHW B TCHOM
pacTeHUH TPAHCAEHUCTBYIOIIMX JOMMHAHTHBIX JIETAJbHBIX TI'€HOB WIH, [0 TEPMUHOJIOTUU
[[n6anbcKoro, «aHTUTEHOB», KOTOPbIE KOAUPYIOT H3MEHEHHbIE MYTalUsIMH O€JIKM BHUPYCOB,
CYILLECTBEHHBIE JUIsl UX BOCIIPOM3BOJCTBA, U IIyTEM KOHKYPEHTHOT'O 3aMELIEHUS COOTBETCTBYIOIUX
0eNKOB BHpYyca JTUKOIO TUIA MPEphIBalOT ero pa3MHokeHue. C HCI0JIb30BaHHEM TaKOTo MOJIX0/a
yJIJIOCh TOJYYUTh OYEHb BBICOKYIO YCTOWYHMBOCTBH pacTeHuil K Bupycy X kaprodens (PVX). B
3TOM cliyyae B reH peruinkassl PVX ¢ moMoribio HanmpaBlIieHHOTO MyTareHe3a BBOAMIN MYTAallUH,
COIPOBOKAAIOIINECS 3aMEHOW AMHUHOKHCIOT B KOHCEPBAaTUBHOM YYacTKE IOJIMIIENTHUAHON LEnu
peIUIMKa3bl, aCCOUMHUPOBAHHOM C €€ KaTAIUTUYECKUM cauToMm. 11 3KCIpeccuu MYyTaHTHOTO
TpaHCreHa B  pacTeHHsXx Ta0aka ObUIM  XapakTepHbl BHYTPUKJIETOYHOE  HAKOILJICHHUE
MHAKTUBUPOBAHHOM PEIUIMKA3bl U IOSBJICHHE BBICOKOM YCTOWYMBOCTM PACTEHHI K 3apa)KEHUIO
Bupycom PVX.

OnuH 13 KoMMepUeckux coptoB kaptodens (b3ypa) Obu1 TpaHCHOPMUPOBAH KOHCTPYKIIHEH
reHa 0OOJIOYKH BHpyCa KYpPUaBOCTH JUCTHCB B CMBICIOBOW M aHTHCMBICIOBOW OpUeHTanuu. B
CMBICIIOBOM  OpUEHTAalMU CTPYKTYPHOM 4YacTW H3TOr0 TIe€Ha MpeAlIecTBOBAJIa JIMJAEpHas
[IOCJIEIOBATENbHOCT, KOpode, uem TakoBas y cybOreHomHoii PHK, oOpa3syromeiica y
WHOUIUPOBAHHBIX KIETOK. AHTUCMBICIOBAas KOHCTPYKIMS BKJIIOYala MOCIEA0BATEIbHOCTD,
KoMIuleMeHTapHyto nepBbiM 2020 nykineotugam cyoreHomHoil PHK. TpancreHHble pacteHus,
sKcrpeccupyomue BupycHyto PHK, ObuiM yCcTOWYMBBEI K BHPYCY NHpH MOPAKEHUU TISMH —
MepeHOCUMKaMu BUpyca. Y OIHOM JHMHUU C AHTUCMBICIIOBOM OpHEHTanuend TeHa WHOeKus
OTCYTCTBOBAJIa 1aXke MPU MPUBUBKE PAaCTEHU HAa MH(PUIIMPOBAHHBIE TTOJIBOH.

JIpyroii COBpEMEHHBIM IIOAXOJA K IOJYYEHHIO TPAHCTECHHBIX PAaCTEHUN, YCTOWYUBBIX K
BHUpyCaM, OCHOBAH Ha BBEJCHUMU B HUX TPAHCTE€HOB, CHHTE3UPYIOIIUX B KJIETKaX MOHOKJIOHAJIbHbBIC
aHTHUTEJIa, HallpaBJIEHHbIE IPOTUB BUPYCHBIX O€IKOB. B 01HOM 13 paboT ¢ NCIOJIb30BaHUEM TaKOI'O
MeTona co3aanu 3(h(HEeKTUBHYIO CHCTEMY 3allUThl PACTEHUH OT BUpPYCa MOPIIMHHUCTON MO3aMKU
apTHUIIOKA.

BepositHo, Hambomee palMOHaIbHBIM THIIOM T€HETHYECKH-MH)KEHEPHON YCTOWYMBOCTU
TPaHCTEHHBIX PACTEHUIl K BUpYycaM SBISETCS Ta, YTO BO3JCHCTBYET Ha MpOIECcC PEIUIMKAlUU.
WNHrubupys npouecc pervkKaluyd, MOKHO OBITh JOCTATOYHO YBEPEHHBIM, YTO BHPYC HE CMOXKET
HAKaIlJIMBaThCsl B KOJIMUYECTBAX, TOCTATOUHBIX JUISl MPEOIOJIEHNUS UHIYLHPOBAHHON yCTOMYHMBOCTH
WIA MYTHPOBaTh B (OpMY, CLIOCOOHYIO MPEOJIOIETh 3Ty YCTOWUMBOCTh. OnyO0IMKOBaHHBIE JaHHbIE
MOKA3bIBAIOT, YTO CBSA3aHHAsl C PEIUIMKA30H YCTOWYMBOCTH MOXKET ObIThb O4YeHb I(P(PEKTUBHON U
JEeMCTBUTENIBHO BJMATH Ha IMpoOLEecC peIUIMKaluKd BUPYCcOB. MMeroTcs cooOlieHus, 4To 3Ta
YCTOMYMBOCTh MOJKET PACIpOCTPAHATCS HAa JOCTaTOYHO IIMPOKHHM CIEKTp BUPYCOB IpHU
UCIOJIb30BaHUHU MOAN(UIIMPOBAHHOTO I'€HA PETIMKAa3BlI.

YcTOWYNMBOCTH K BUpYycaM MOXET ObITh HHAYLIUPOBAHA TAaKKE€ BHECEHHUEM TI'€HOB,
KOJUPYIOIIUX puO03UMBI, criocoOHble paciieruisite PHK BupycoB B 0OBIYHOM MIIM aHTUCMBICIIOBOM
opueHTanu# [5].

Takum o00pa3oM, MOXHO cienaTh BBIBOJ, UYTO BHMPYChl pPAcTeHUH — HEU3JIeuyuMoe
3a0o0yieBaHMe, M pACTEHMS, 3apaK€HHbIE BUPYCOM, IMOAJEKAT YHUUTOKEHUIO, OJIHAKO IIpU
UCIIOJIb30BaHUHN OUTEXHOJIOIMUYECKUX MIPUEMOB MOKHO JOOUTHCS KOHTPOJIS HAJl paclpOCTpaHEHUEM
BHpYCa B PACTEHUHU.

Cnucok Jureparypbl
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3ABOJIEBAHME ITACTEPEJIVIE3

A.A. Mueywiun
JLA. Jlumeuna, x. 6. H., Ooyenm
Hoesocubupckuii cocyoapcmeennwlii acpapHulil yHUSepcumem

AKTyalbHOCTH TeMbl. 3a0ojieBaHUE IAcTepeiuie3 Yy JKUBOTHBIX MMEET IIMPOKOe
pacrpocTpaHeHue, BEICOKYIO 3a00JIeBaeMOCTh U JeTAIbHOCTD (10 70%). 3HaUnMTEIbHBI 3aTPAThl HA
JeyeHue U npoduiIakTUKy. B CBS3M ¢ 3TUM NPOU3BOAMTENb HEIOIMOJNYyYaeT MSCHBIE U MOJIOUHBIE
IPOAYKTHI IUTaHus. B cymMe 3a0o0sieBaHre HAHOCUT OOJIBLION SKOHOMHUYECKUH yiepO xo3sicTBaM
U rOCy/1apcTBY B LieoM. Bee 3T0 cBUIETENbCTBYET 00 aKTyaabHOCTH U Ba)KHOCTH Mpo0iiemsl [1].

Leabto moeli paboTHI sBIsIETCS M3Y4YEHHE, HA OCHOBE JIMTEPATYPHBIX NAHHBIX, TAHHOTO
3a00JIeBaHu.

3agaum: 1. M3yuuts Mopdosoruio Bo30yanTes

2. Y3Hatp jAeilicTBUe BO30ynuTens nacrepeiuie3a Ha pa3Hble BUIbI JOMAIIHUX M JUKHX
TPaBOSAHBIX )KUBOTHBIX.

3. I1o3HaKOMUTbCS C MEPOIIPUATUAMMU 110 NPO(UIAKTUKE MTAcTepeIliesa.

Bo30yaurens BriepBeie ObuT BeIeneH oT naBmux Kyp JI. ITactepom B 1880 r. B wects ero
3aCIIyT 3TOT BO30yIUTeNb ObLT Ha3BaH MacTepeIlyion, a BbI3biBaeMasi UM 00JI€3Hb — MaCTEePEIIIe30M.
[Tactepemies - 370 MH(PEKIMOHHAS OOJE3HD KUBOTHBIX MHOTHX BHUJIOB, XapaKTEpU3YIOLIasICS MpH
OCTPOM TEYEHUHM CENTUYECKHMMHU SIBJICHUSMH, KPYIO3HBIM BOCHAJIEHUEM JIETKUX, IJICBPUTOM,
OTE€KaMH B PA3JIMYHBIX OOJIACTAX TeNa, a MPH IMOJOCTPOM M XPOHHYECKOM TEUEHHUSX THOHHOMN
THEBMOHUEH, TOpaKeHUEM TJ1a3, CyCTaBOB, MOJIOUHOM xene3 [2].

Mopdosorusi Bo3oyaurensi. Bo3Oyaurens mactepemiesa — Pasteurella multocida —
npezcTaBisieT co0oi moaumMopgHble (KJIeTKH cheprudecKre, OBalIbHbIE UK MaJ0YKOBUIHBIE), Yallle
KOPOTKHE, TPaMOTpHUIATEIbHbIC, HETOABIDKHBIC SJUIMTICOBUHBIE MAJOYKH, PACIOIararoIinecs
U30JIMPOBAHHO, MapaMy WM PeXe LEeNOoYKaMH, CIop He o0pa3yloT, B Ma3Kax MOTYT BBITJISIETh
OounonspHbiMH. Ha OOBIUHBIX NUTATENBHBIX Cpefax JaloT XOPOIIMH TUHOHYHBIN pocT. Pazmep
6akrepun 0,3-1,0* 1,0-2,0 mxm. XemoopraHoTpodsl, oOjajaroUe U JbIXaTeIbHBIMH U
OpoauTenbHbIM THUHaMH MeTabonmu3ma. OnrtumanbHas Temneparypa pocra 37°C, uro
CBUJIETEJILCTBYET O WX maroreHHOcTH [3]. IlaroreHHble M BHUPYJIEHTHBbIE CBOWCTBA Pa3IMYHBIX
CEpOTHUITIOB BO3OYIAMTENSI K pa3IMYHBIM BHIaM KUBOTHBIX KOJIEOIIOTCS B IIMPOKHX IPEJeNax.

[Tactepemibl COXpaHSIOT YCTOMUMBOCTE B HaBO3€, KPOBM, XOJIOJHOM BOAE B TEUEHUE
2..3Hen., B Tpymax — 10 4Mec., B 3aMOPOKCHHOM Msice Haxoasch B TedeHwe | roma. IIpsmbie
COJTHEYHBIE JIy4d YOWBAIOT UX B TEUYECHHE HECKOJBbKUX MHHYT, mpu Temneparype 70...90°C onu
noru6arot B TeyeHue 5...10 MuH.

HeiictBue BO30yauTes macrepesuie3a. B Mectax BHeIpEeHHS MacTEPEIbl Pa3MHOKAKOTCS,
OPOHHUKAIOT B JUM(Y U KPOBb, BBI3bIBAS CENTUIEMHUIO U CMEPTh >KUBOTHOTO B OOJIBIIMHCTBE
ciayyaeB depe3 12..36 4. B pa3BUTMM MNATOJNOTMYECKHUX IPOLECCOB BAXHYK pPOJIb HIPAIOT
TOKCHYECKHE MPOAYKTHI AaCTEPE1 — 3HJOTOKCUHBI M, OCOOCHHO arpecCHHBI, MPOAYLHPYEMbIE
BO30yauTeNIeM, M IMOJABISIOLIME CONPOTUBISIEMOCTh oOpranusma. ['eHepanusanuu mporecca
CHOCOOCTBYeT YrHETEHHE IMacTepe/uiaMu (aronuro3a (HEMoJHBIH (aromMro3d) M MaccoBOE
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NOBPEXJCHUE KamwuIApoB. B pesysnbrare pa3sBUBAIOTCS OOIMIMPHBIE OTEKM B IMOAKOXHOM U
MEXMBIIIEYHOHN KIJIETYaTKE.

B 3aBucumocTH OT BHUPYJIEHTHBIX CBONCTB M IyT€ll IPOHUKHOBEHHUS BO30YyIUTENs
MHKYOALIMOHHBINA IEPUOJ IIPH MacTepesie3e ATUTCS OT HECKOJIbKHUX YacoB /10 3 CYT.

bonesHp MoXeT npoTekaTb CBEPXOCTPO, OCTPO, MOAOCTPO U XPOHUUECKHU.

Y KpymHOro poraToro CKOTa TIpU CBEPXOCTPOM TEUYEHHWU HAOIIOJAIOT BHE3AIHOE
HOBBIIIIEHHE Temmeparypbl Teina n0 41°C, Tsokenble pacCTpOMCTBA CEPACYHOM JCSATEIBHOCTH.
['nGenb KUBOTHOTO HACTYIAET 4Yepe3 HECKOJIbKO YacoB MpPH CHUMITOMax OBICTPO HapacTarollei
Cep/IeuHOM CIa00CTH U OTEKaX JIETKUX.

Octpslii macTepesuies, Kak MpaBUIO, MPOTEKAECT ¢ MPEUMYIIECTBEHHBIM MOPaKEHHEM JTHO0
KHIIeuyHruka (kuimeyHas ¢opma), MO0 OopraHoB AbixaHus (TpynHas ¢opma), OO0 C MOsSBICHUEM
OTEKOB B pa3IMYHBIX ydacTkax Tena (oreuHas ¢opma). TemmepaTypa Tena mpu Bcex (opmax
MIPOSIBIIEHUS] OCTPOTO NACTEPEIIe3a MMOBHIIIEHA.

[lactepemie3 cBHHEH dalie BCEro BCTpeYaeTcss B BUAE BTOPUYHON wHH(peKuuwu,
OCIIOKHSAIOIIEH 4yMy, TPUIII, POKY U IpyTrue OOJIE3HU.

VY nTHn mactepeiie3 MOXeT IMpOTeKaTh Mo-pasHoMy. MHornma mormGaer COBEpIICHHO
3I0poBasi Ha BUJ NTHIA. JIUb nepes caMoil CMepThI0 OTMEUYAIOT YTHETEHHUE O0IIEro COCTOSIHUS U
OCHHEHUE TpeOHs. MOMEHTaIbHAs CMEPTh, B TCUEHUE HOUH [4].

K mnacrepemsiesy BOCHPUUMYMBBI BCE BHJBl JIOMAlIHUX MJICKONUTAOMIMX M ITHILIBL.
HaubGonee uyBcTBUTENBHBI OyHBOJIBI, KPYIHBIA pOraTblii CKOT, KPOJUKU M Kypbl. OTHOCUTEIBHO
BBICOKYK0 YCTOMYMBOCTh K MacTepeuiesy HMMEKT Jiomaau | IuotosaHele. [lposiBisercs
nacTepeiyie3 B BHUJAE CIOPAaJUYECKUX CIy4aeB, HO IIPU YCIOBHUSX, CIIOCOOCTBYIOIIHUX €ro
paclpoCTpaHEHUIO, MOXKET MPHOOpeTaTh XapakTep ANU300TUU. (OCHOBHBIM HCTOYHUKOM
BO30yauTENsT WHPEKIUN CIyXaT OOJbHBIE M IepeOOoJieBIINE KUBOTHBIE, a TaKXKe KIMHUYECKU
3JI0POBBIE KUBOTHHIE, OBIBILINE B TECHOM KOHTAKTE C OOJBHBIMH M1aCTEPEIIC30M.

[lepenaya BO30yquTENS OCYLIECTBISIETCS MPU MPSIMOM KOHTAKTe (COBMECTHOM COJIEpPIKaHUU
3IOPOBBIX W OONBHBIX >KMBOTHBIX), a TaKke uepe3 HH(OUIMPOBAHHBIE KOpPMa, BOIY, IMOYBY,
IpeIMeThl YX0J1a, MOJIOKO, OTXOJbl MscolepepadaTbiBaloLIeii MPOMBIIIJIEHHOCTH, MBIILIEBUIHBIX
IPBI3YHOB, HACEKOMBIX, IUKYIO MTHUILY U YEJIOBEKA.

3apakeHME O KMBOTHBIX BO3MOXKHO 4Yepe3 OpraHbl JbIXaHus (a9pPOreHHbIA IYTb),
TPaBMUPOBAHHYIO KOKY U CIIU3UCThIE 00O0JI0UKH.

3a0051eBa€MOCTh M JIETAJILHOCTh IpPU TAcTEepessie3e€ MOTYT CUJIBHO BapbUPOBAThCA B
3aBHCUMOCTH OT BHUPYJIEHTHOCTH BO30YIUTENs, UMMYHOJOTHMUECKOW CTPYKTYpBl CTaza, yCIOBUH
COJIEp’KaHUsl U KOPMJIEHHSI, HATMYMSI COMYTCTBYIOIIMX MH(PEKIUN U CBOEBPEMEHHOCTH IIPOBEICHUS
03JI0POBUTENIbHBIX MEPONPUATHI[S].

Kaparanaunckoil 001acTHOM TeppUTOpUANIbHONM MHCHEKIMM BETEPUHAPHOIO KOHTPOJIA U
Ha/a30pa OBUIM 3aperucTpupoBaHbl ciydas 3abosneBanust nacrrepenesa KPC. B 2016 roay
Kapkapanunckuii paiion, Akroraiickuii paitod. B 2017 rony Hypunckuii paiion [5].

Tak xe k macrtepense3y BOCHPUMMYMB caifrak. 3a0ojieBaHME Caliraku HacTepesie3oM B
nepuon 2010-2013 rr. cokparuno ux uyuciaeHHocTh Ha 14048 ocobeit, HO 3TO0 uMUppa HE
3HAYUTEIBHO 10 CPAaBHEHHMIO C MaccoBOM rubenbio caiirakoB B 2015rony. B TeueHne HECKOIBKHX
HeeNnb OakTepuanbHas uHdekus noryomna 6omee 200 ThIC. JKMBOTHBIX MPEUMYIIIECTBEHHO CaMOK
u aerenbiei ( puc. 1) [5]. Ha puc. 1 mpencrasieH poct monyasiiud U MaccoBasi THOENb CallrakoB
B Kazaxcrane B 2015r. oT macrepesie3a B MOMEHT HAaUBBICIIEW YACIEHHOCTH MOIYJISILIUH.
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IIpodunakTuyeckue MeponpusITUs

B anturennom otnomenuu P. multocida HeomHOpoIHA, MMEET 4 KaNCyNbHBIX cepoThma (A,
B, D, E) u 12 comaruueckux tunoB. OnpeseneHne aHTUTeHHOM CTpyKTypbl mramMmmoB P. multocida
UrpaeT OOJBIIYIO POJIb NP 0A00pE BAKIUHHBIX IITAMMOB, B YaCTHOCTH JUIsl IPUTOTOBJICHUS
BaKLMHBI IPOTHUB MacTepeie3a KPYIHOro poraroro ckora — cepotun B, ntuy — A u D u cBunel
— A, B,D.

JKuBOTHBIX BbLIEpKUBAIOT B KapaHTMHe 30 aHel MOA BETEPUHAPHBIM KOHTPOJEM U
IPOBOAMTD BAKIIMHALIMIO IPOTUB MACTEPEIIIE3a.

BoJIbHBIM )KMBOTHBIM BBOJAAT TUIEPUMMYHHYIO CBIBOPOTKY IpPOTUB MacTepeiie3a B
JedyeOHOM 103 M OJWH W3 AHTHOMOTHKOB (TEppaMUIMH, OKCHUTETPAIMKINH, OHOMHIIMH,
XJIOPTETPALMKIINH, TETPALUKIINH, CTPEITOMULIUH, JIECBOMULIETHH), IIpenapaTsl IPOJIOHTUPOBAHHOIO
OeHCTBUS  (TUOMOMUIIMH, JTUTCTPAIUKINH, JUCTPEHTOMHUIA30J, OWIMuIMH-3) wim  Oonee
COBpPEMEHHBIE IpenapaThl — 3HPO(GIOKCALUH U JIp.

B nensax ngokanuzanuy 3MM300TUYECKOTO oyara M JIMKBUAALMU 3a00J1€BaHUs CHEUAINCTBI
JOJDKHBI  OOECIIEUUTh INPOBEIEHUE CIEAYIOUIMX MEpOoNpHUATUuii: 1) KIMHUYECKHH OcMOTp U
TEPMOMETPHUIO BCEX HKUBOTHBIX HEOJIArOMOIY4YHOM TPYIIIBL; 2) U30JSALHUIO B OT/I€IbHOM [TOMEIIEHUU
OOJIBHBIX U TOJ03pEBaeMbIX B 3a00J€BaHUM XHMBOTHBIX M 3aKpeIUIEHHE 3a HUMHU CHELHaTbHOTO
MHBEHTapsl U CAaHUTAPHO-TUTHEHUUYECKUX CPEJICTB, a TAaK)Ke 00CITYKUBAIOLIET0 NIepCOHalIa, BKIIIOYas
BETCNEUUAINCTA; 3) KIWHUYECKU 3J0POBBIX XMUBOTHBIX HE3aBUCHMMO OT MECTa MX HAaXOXJAECHUS
MMMYHHU3UPOBATh MPOTUB MacTepeiie3a OAHOW M3 BaKIUH B COOTBETCTBUU C HACTABJIEHUEM IIO
MIPUMEHEHUIO [4].

BriBoabI

1.Takum oOpa3om, wusydyeHa Mop¢osorus Bo3Oyaurens. IlomydyeHHble JaHHBIE
CBUJIETEIILCTBYIOT O €r0 MaTOr€HHOCTH.

2. V3yyeHo neiicTBue BO30yIuTeNs Ha pa3Hble BUIBI JOMALITHUX MJIEKOMUTAIOIUX U MTHIL.
Tax >xe ObIJIO BBISICHEHO, YTO JIEWCTBHE BO30YIUTENS HA AUKUX KUBOTHBIX BbI3bIBAET SMIU300THIO.

3. IIpu o3HaKOMJIEHUHM C TPOPHUIAKTUUYECKUMHU MEpONPHUATUIMU OBbLJIO OOHAapyXkeHa, 4To
UMeeTCs BaKIIMHA, U P MPO(PUIaKTUYECKUX MEp T10 JIMKBUJAINH 3a00JI€BaHUs [TaCTEPEIIIEs.
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APXEN

H.C. Mup3osan
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii cocyoapcmeennuiii acpapHulil yHUgepcumen

AKTyajabHOCTh. MHOTHE TroJbl B OMOJIOTHH OBIJIO MPUHATO JEJICHHE KUBBIX OPTaHU3MOB Ha
HECKOJIbKO L[APCTB — >KUBOTHBIE, PAaCTeHMs, TpUObl U MUKpPOOpPraHW3Mbl. Bupychl BblIeneHbl B
OTJICJIbHYIO T'PYIIY, BBIHECEHBI 3a 1IapCTBA, T.K. OHU HE MMEIOT KJIETOUYHOrO0 CTpOoeHMs. B ocHOBY
JIeJIeHHsI Ha [IapcTBa ObLIO MOJI0KEHO CTPOCHUE KIETKH.

Kak ormeueno B crathe I'pomoBa b.B. [2] «lluanobaktepuu B Ouocdepe», BO BTOpOii
nojoBuHe XX BEKa CTaJO0 OYEBUIHBIM, UYTO BCE JXMBBIE OpPIaHU3MbI, HMEIOIIME KIETOYHOE
CTpPOEHHE, MOTYT ObITh OTHECEHBI K OJHOW W3 JIByX IPYII: IPOKAPUOTHI WK dYKapuOThl. KieTku
IPOKAapHUOT YCTPOEHBI MPOLIE, OHU JIMIIEHBI OKPYKEHHOTO MEMOpPaHOM sJipa, a TaKXKe OTCYTCTBYIOT
OCHOBHBIE OpIaHEJUIbl, MMEIOIIMECS B KIETKaX JYKapuoT (KOMIUIEKC ['onbaKu, JHM30COMBI,
MHUTOXOH/IpHH). B TeueHne HEKOTOpPOro BPEMEHH CUUTAM, YTO TEPMHUHBI IPOKAPHOTHI» U
«OaKkTepun» — CHUHOHUMBI, U YTO OAaKTEpUH IMPEACTABISAIOT COOON CaMOCTOSITEIBbHYIO U €IUHYIO
BETBb 3BOJIIOLIUY J)KUBBIX OPraHU3MOB.

OpHaKo MOCTENEHHO HAaKaIUIMBAJIUCh JAHHBIE O TOM, YTO PA3JIMYUS MEXKIYy HEKOTOPHIMHU
OaKkTepus MM MOTYT OBbIThb OYEHb CYLIECTBEHHBIMH M CBHJCTEIbCTBYIOT 00 OTCYTCTBMM Y HHUX
OJM3KOTO JBOIONHMOHHOTO pojacTBa. OcCOOCHHO OOJBIIOE 3HAYCHHWE MPUIACTCS JaHHBIM 00
0COOEHHOCTSIX CTPOEHHMsI PUOOCOMANIBHBIX, a TAK)K€ TPAHCIOPTHBIX PUOOHYKIEMHOBBIX KHCIOT
(PHK), npupoza u ¢pyHkum KoTopsix paccmorpensl B ctarbe [.I°. Knoppe [3].

Ha ocnoBanuu nocnenoBatensHoi 16S pPHK npunsaTO B HacTosiee Bpems BbIIEIATh TpU
[JIaBHBIX THIIAa OPraHU3MOB: OAaKTEpUH, apXxeu U 3ykapui, s kotopbix K. Bé3e B Ononornueckoit
KJaccu(UKalM BBEJ HOBYIO KaTeTOPUI0 — JIOMEH — CaMO€ BBICOKOE (DUIIOT€HETHUYECKOe
rpynnupoBanie. Bce opraHu3Mbl NpHHAIEKAT K OJHOMY H3 TpeX JOMEHOB: «Archaeay,
«Bacteria» u «Eukaryay [6].

Heab padorbi: [lo3HakOMUTBCS C OCOOEHHOCTAMH MOP(OJIOTMM U MECTOM OOMTaHUs
apxei, urparoIux TaKyto BaXHYIO POJIb B TEOPETHUYECKUX BOIPOCAX OMOJIOTHH.

3apaum:

1. OxapakTepu30BaTh 0COOEHHOCTH CTPOCHUS apXeil.

2. BeisiBUTH OT/IMUKE apXei OT MPOKapHuoTa.

Apxen - rpynna MHKPOOPraHM3MOB C IPOKAPUOTHYECKUM THIIOM CTPOEHMS KIETKH,
OTJIMYAIOIINECS OT UCTUHHBIX OakTepuil (3y0aKkTepuil) MHOTUMHU CBOMCcTBaMH [S].

Uro kacaercssi MOpP(OJIOrMUECKOro CTPOEHHUS apXed, TO OHO MMEET CBOM OCOOEHHOCTH.
Cpennuil nuamerp KieTok apxeil 1 MKM, TUNMYHBINA 111 OOJBIIMHCTBA HM3BECTHBIX MPOKAPHUOT.
Knerkn Nanoarchaecum equitans — cambie MajeHbKHE cpeau apxeit, auamerpoMm 10 0,4 MKM.
[ToMuMO OOBIYHBIX JUIS MPOKapHOTa (HOPM KIIETOK B BUJE KOKKOB (B TOM YHCIIE, C BBICTYIIaMH WIN
C JI0JIbKaMH) WM Majoyek (MPpSAMBIX WIH COUpPATIeBUAHBIX) (puc. 1), cpenu apxeil Takke HaileHbI
KJIETKH B BHJIE TIOYTOBBIX MApPOK M TPEYrOJbHUKOB, 3aMKHYTBIX M HE3aMKHYTBHIX KoJjel. JKryTuku
apxei MOTyT pacrojiaraThcsi Ha 1—2 mosrrocax KJIeTok (puc. 1) wim mo Bceit moBepxHocTH [4].
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Puc. 1. ®opmbl kiIeTOK apxed (cieBa HampaBo): KOKKH C MOHOIOJISIPHBIMU SKIYTUKAMU,
Oyropdyarbie KOKKH, IPSIMbIC M UCKPUBIEHHBIC MAIOUKK. Maciitad yka3aH B JICBOH HIDKHEH YacTu

pucyHka [4].

ITockonbky Oenok (prareyiuH, COCTaBISAIOUINI OCHOBY KT'YTUKOB 3yOaKTepUid, HEYCTOWYMB
B KHUCJIOW cpefe, TO y apxel OH 3aMellaeTcs TJIUKOIPOTEHMHAMM, W3 KOTOPBIX COCTOST
6axtepuanbHble M. COOCTBEHHO, MUIIM Y apXell He onmucaHbl. Y apxes, B OTJIMYUE OT dyKapuil u
OaKkTepuii, OTCYTCTBYeT NENTUAOTIMKAHOBAas KJIETOYHAs CTeHKa (BMECTO MypeuHa —
MICEBJIOMYPEUH), TO3TOMY OHM YCTOMUYMBHI K NeHUMIWUIMHY. Han ninasmarndeckoit MemMOpaHoil oHI
UMEIOT CJION OEJIKOB WJIU TJIMKOTIPOTEHUHOB [4].

MemOpanbl apxeil OTIMYaloTCs OT MeMOpaH KIETOK U3 JAPYrMX JOMHUHHUOHOB MO 3
OCHOBHBIM NPU3HAKAM:

1. L-u3omep rimnepuHa — BMecto D-riuniepuHa B MeMOpaHax OakTepuil U 3yKapHoT;

2. Hacerimennsnii nomuuzonpen — duranmn (3,7,11,15-terpamerunrexcanecun) c 4
60okoBeiMU CHj-rpynmamMu BMeCTO HEpa3BETBIEHHBIX JKUPHBIX KHUCIOT AIMHOM 16—18 aromoB
yriaepoja Juisl paHee U3BECTHBIX MEMOpaH;

3. IIpocTeie >3upHBIE CBA3M Mexay L-riunepuHoM U (GUTAaHWIOM, UMEIOIINE JIUIIb OJUH
aToM Kuciopoaa [4].

OTnuuus apxel OT IPYrUX JOMEHOB KacaroTCsl HE TOJBKO CTPOCHHUS MEMOpaH U KIIETOYHOM
CTCHKH, HO W MPUCYTCTBHUEM B TEHOME WHTPOHOB, TIOCJICIOBATEIIBHOCTH HYKJICOTH10B B 16S pPHK
u 1p. Apxeu (pu3M0IIOrHYecKy U HKOJIOTHYECKU pa3sHOoOpa3Has rpymna. MHOrue U3 HUX CIIOCOOHBI
JKUTh B OKCTPEMAIbHBIX YCIOBUAX — IMpPH CTPOrOM aHa’poOuo3e, B TOPSUYUX HCTOYHHKAX
(3KcTpeManbHble TePMOGUIIbI), B CHJIBHO 3aCOJIEHHBIX BOJHBIX MCTOUHHUKAX (rajJoduibl), a Takxke
B XOJIOJHBIX BOJO€Max, JEISHBIX PYYbsX, B Pa3IUYHBIX IIOYBAX, OCaJKax Mopell U o3ep, B
KENyTOYHO-KUIIEYHOM TPaKTe MHOTHMX >KMBOTHBIX U JIIOJeH. ApXeH MHOTOUMCIEHHBI U LIHPOKO
pacnpocTpaHeHbl B MPUPOAE B AKCTPEMaJbHBIX MecTooOMTaHMsIX. HekoTopble apxeu o0i1amaroT
0COOBIM THUTIOM (DOTOCHHTE3a HAa OCHOBE MUTMEHTa OAKTEPHOPOIOIICHHA; ACCUMIUISIINIO YTIepoia
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aBTOTPOQHBIC apXeH OCYIIECTBISIOT Yepe3 aneTsi — KoA — myTh, UM 4yepe3 BOCCTAHOBHTEIbHBIN
IIUKJT TPUKapOOHOBBIX KUCITOT. HekoTopsle apxen criocoOHbI (hukcupoBaTh atMochepusbiii Ny [5].
MHorue apxeu CHOCOOHBI K OCYIIECTBICHUIO HEOOBIYHBIX OMOXMMHUYECKHX PEaKIUid, OHU
METaHOTeHbI, CYIb(aTpe ylupyoIIre, METa00IU3UPYIOIINE CEPY, U Ip.
Bonee HarmsimHO OTIWMYMUTENBHBIE OCOOCHHOCTH apXxed OT 3yOaKTepuil MpeICTaBICHBI B
Tabymue 1.

Tabmuma 1 — OrnuuuTenbHbIe 0OCOOCHHOCTH apXel OT DyOaKTepuit

OYBAKTEPUN APXEUN
B K1€TOYHOI CTEHKE MYpPEHH. B Kk1€TOYHOM CTEHKE ICeBIOMYPEHH.
MemOpaHHbI€ TUIHIBI COAEPKAT INTULEPHH U MemOpaHHbIe TUNUABI COLEPXKAT TIULEPHH U
JKUPHBIE KHCIIOTHI. TEPIUHOUIHBIC CIIUPTHL.
MypeuH coaep>KHT JI€BOBpaIlaIoIe [IceBaoMypeuH coaepKUT TOIBKO JIEBOBPAILIAIOLINE
aMUHOKHCIIOTHI, M TpaBoBpararomue — D-amanum, aMHHOKHUCITOTHI (L).
D-rayTamMuHOBasi KUCJIOTHL
ITpoxapuoTsl [Ipokapuotsl, HO Hanuuue nHTpoHOB B JIHK
cOMIKaeT uX ¢ 9yKapHoTaMHu.
16S pPHK — nmeet 6onree 1500 HyKI€OTHAOB U 16S pPHK — mmeet npyryro mocieaoBaTeIbHOCTh
noAXOAUT JJId XapaKTCPUCTUKU 3BOJIFOITMOHHOI'O HYKJICOTHU0B, UTO CBUACTCILCTBYCT 00 oTIIHYuH
noJsio’keHus Buja. OHa KOHCepBaTUBHA. apxei ot ayOaKkTepui.
BoapImMHCTBO M3yYEeHHBIX OaKTEPHid XeMO0aBTOTPODBI.
XEMOOPTaHOTPODBI.

B HacTofiee BpeMsi apXeu CUUTAIOT CAMOCTOATEIbHBIM L[APCTBOM (JJOMEHOM) MKHUBBIX
OpPraHU3MOB, TIPEACTABIAIONIMX OCOOYI0 SBOJIIOLIMOHHYIO BeTBb. PaHee apxeum Ha3bIBalU
apxebakrepusmu [5].

B cocraB nomeHa apxeil BKIIIOYAOT TPU LAPCTBA, HO HE TAaK JIABHO IPEIJIOKEHO HOBOE,
4EeTBEPTOE, IAPCTBO:

1. Euryarchaeota (B mepeBoie ¢ rpedeckoro — mupoTa, B CMBICIE pa3HOOOpasus).

2. Crenarchaeota (B mepeBo/ie ¢ rpe4ecKoro — BECHa, BOCXO/).

3. Korarchaeota (Kore B mepeBo/ie ¢ rpe4ecKkoro — MoIoAast )KEHIIHHA).

4, Nanoarchaeota (B nepeBojie ¢ rpedeckoro kapsukoBbie apxer) B 2002 r. OTKPBITbIC

rpynmnoii K. Hlterrepa (I'epmanus).

Ha ¢unorenernueckoM nepeBe apxeWHoOro joMeHa (puc 1.), OCHOBAaHHOM Ha pe3yJbTarax
cexBeHupoBanus 16SpPHK, mpezcraBieHbl KyJbTUBHUPYEMblE U HEKYJIbTUBUPYEMbIE (DHIOTHUIIBL
BuiHO, 4TO 4MCIO HEKYJIbTHBUPYEMbIX (HIIOTHIIOB B JIBYX IJIaBHBIX IapcTBax Euryarchaeota u
Crenarchaeota HaMHOTO TPEBBIIIACT YUCIO KYIbTHBUPYEMBIX. [103TOMY HE HCKIFOUCHO, YTO B
JIOMEHe apxeil OynyT BbII€JIEHbl HOBBIE LIapCTBA, KOTOphIE MPUOIM3AT KiaccU(UKALMIO apXen K
OakTepuanbHOI [6].
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Methanomicrobia
Thermoplasmata

Methanobacteria

Archaeoglobi* Methanosarcinales

Mectha *

Desulfurococcales®

Sulfolobales*

Crenarchaeota

Puc 1. uioreHeTHyeckoe [EpPEeBO  apxeil, OCHOBAaHHOC HA  ONpeIeJeHHU
nocienoBarensHoct 16S pPHK (o Schleper et al., 2005).

BenuunHa TpEyroJpHUKOB MPONOPLMOHAIBHA YUCIY CEKBEHUPOBAHHBIX TI'€HOMOB.
3aTeMHEHHbIE  TPEYTOJIbHUKM  IIOJIy4€Hbl IIPM  CEKBEPUHOBAaHUM  KYJIBTUBUPYEMBIX U
HEKYJIbTHBHPYEMBIX BHJIOB, @ HE3aTEMHEHHBIE OTHOCATCS K TpYyIIaM, HICHTH(OUIUPOBAHHBIM
TOJIBKO I10 IIOCJIEA0BATEIBHOCTH HYKJIEOTHAOB. HIEKCHl YKa3bIBAIOT HA MPUCYTCTBUE B Ipylmax
runeprepModuiIbHbIX BUA0B [1].

BriBOADBI

OTKpbITHE HOBOIO MHUPA JKUBBIX CYLLECTB I'PYNION aMEPUKAHCKUX Y4eHbIX MIUIMHOMCKOro
yHHBepcuTeTa noj pykoBoactsoM K.Béze B 1977 1. ssBuiioch BeMYalmM COOBITHEM B OHMOJIOTHH.
Apxen ciyxar KIH4YOM JUIsl TIOHMMaHHUS IPUPOABI M IPOUCXOXKACHUS INEPBOM XUBOW KIIETKH,
IPOUCXOXKACHUSI ~ DYKapHUOTHMYECKOM  KJIETKH, 3BOMIONMM  Merabonu3ma,  (OTOCHHTE3a,
MH(OPMAITMOHHBIX TTPOIECCOB [6].

B xozne paboThl, ObLIM BBISIBIEHBI OCOOEHHOCTU apXed. ApXer MHOTOYHCIEHHBI U UIUPOKO
pacrpoCTpaHeHbl B NPHUPOJE KaK B SKCTPEMAIbHBIX MECTOOOMTAHMAX, THAPOTEpMAax, COJEHBIX
BOJIOEMAX, TaK U B XOJIOJHBIX BOJIOEMAX, JIEIHBIX PYyUYbsiX, B Pa3IMUHBIX [TOYBAX, OCAKaX MOpei 1
03€ep, B JKEIyI0YHO-KHUIIIEYHOM TPaKTe€ MHOTHX >KUBOTHBIX M Jofiel. MHOrMe apxeu CHoCOOHBI K
OCYIIECTBIIEHUIO HEOOBIYHBIX OMOXMMHYECKHX PpEaKIMi, HEU3BECTHBIX Yy IPYTHX OPraHU3MOB,
BHOCSAT BKJaJ B IPHUPOAHbIE IUKIBI yIIEpoja, a3oTa, cepbl, xkene3a. CylecTBYIOT Ooibliue
NEePCIEKTUBBI UX MPAKTUYECKOTO MIPUMEHEHHUS [6].
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BO3BYIUTEJIb BETPSIHOM OCIIbI B COBPEMEHHOM MUPE

B.C. Ocunosa
JLA. Jlumsuna, . 6. H., Ooyenm
Hoesocubupcxuii 2cocyoapcmeennulii acpapHulil yHUSepcumem

Iesnb paGoOTHI: U3yUNTh BO30OYAUTEINS BETPSHONW OCIIBI U NIPOAHAIU3UPOBATh €r0 BIUSHHE Ha
OpraHM3M YeJIOBeKa.

3amaun:

-A3y4uTh 3200JIeBaHNE U BO3OYAUTENSI BETPSIHOM OCIIBI

-J1aTh ONKMCAHUE BETPSIHOM ocne

-OIMCaTh METO/IbI 3aLLIUThI OT BO30YIUTENS

AKTyanbHOCTb  OIIpEJENsieTCs] BBICOKMM YPOBHEM 3a00JI€Ba€MOCTH, IOBCEMECTHBIM
pacrpocTpaHeHHuEM TaHHOTO 3a00JIeBaHHUS.

Bérpsinas Ocma, Berpsinka (ar. Varicella) — ocTpoe BupycHOe 3a00iieBaHUE C BO3JYIIHO-
KanenbHbIM  IyTéM  nepegadyd. OOBIYHO — XapakTepu3yeTCsl JIMXOPAJOYHBIM  COCTOSIHUEM,
HaIyJI0BE3UKYIE3HON CHINBIO ¢ JOOPOKaYeCTBEHHBIM TeUEHHEM. BbI3bIBaeTCS BUPYCOM CeMelcTBa
Herpesviridae — Bapumermia-3octep (Varicella Zoster). Bupyc Bapuiemia-30cTep SBISETCS
OPUYMHOM JBYX KJIMHHUYECKM HECXOAHBIX 3a00JeBaHUN: BETPSHOM OCHbI, BO3HHUKAIOIIEH
IPEUMYIIIECTBEHHO B IETCKOM BO3pacTe, U OIMOSICHIBAOIEIO TepIieca, UK OMOSChIBAIOILETO JIUILIAs,
KJIMHUYECKUE IPOSBIECHUS KOTOPOro HaOJIOAAIOTCS, KaK IMPaBUJIO, Yy JIIOAEH 3pesoro Bo3pacta.
Berpsinas ocna mnposiBisieTcs B BUIE TE€HEPATUM30BAaHHOW pO3€0JIE3HO-BE3UKYIE3HON CBIIU;
OTOSICHIBAIOIMI TIeprec — BBICHIAHUSAMHU CIMBHOTO XapakTepa Ha OJHOM MJIM HECKOJIbKHX
PacHoJOXKEHHBIX psAAoM jaepmaroMax. Chblllb IpU BETPSHKE HE 3aTrparuBaeT POCTKOBOIO CIIOS
SMMUAEpPMHUCA U IO3TOMY 3a)KMBaeT OeccieHO, OJHAKO €CIIM ChIlb PacdyechlBaTh (MOBPEXKAATh
POCTKOBBII C€JI0M), TO Ha MECTe BE3UKYJIbl ocTaercs arpodudeckuil pyoden. Eciau BerpsHas ocmna
ABJsieTCs TNEepBUYHON HMH(peKuuell BHupyca BapHIle/UIa-30CTE€p, TO OIOSCHIBAIOIIMI reprec, B
MOJABIISIIOIIEM OOJBIIMHCTBE CIIydaeB, — JTO pe3yiabTal AaKTUBHU3AllUM JIATEHTHOIO BHUpYyca
BapuIea-3ocrep [S].

Ucropuueckue cBenenus. 3aboaeBaHne M3BECTHO € ITyOOKoM apeBHOCTH. OmucaHa Kak
camocTosiTeNbHas 0ose3Hb B cepenanne XVI B. uranssHckumu Bpadamu B. Bunnycom u K.D.
WNurpaccus, Ho mumb B koHIe X VIII B. ee cranu paccMarpuBarh OTAEIBHO OT HATYPAJIBHOM OCIIBI
6narogaps paboram @orens. B 1911 . X. Aparao omnmcan Melkue BKIIOYEHUS — 3JIEMEHTapHbIe
Telblla — B COJCPKUMOM BE3UKYJ, CIPABEAJIUMBO COYTS UX Bo3Oynutenem wuHbpexkuuu. llpu
crienMaibHON OKpacke cepeOpeHreM no Mopo30By OHM OOHApPYKUBAIOTCS B COAEPKUMOM CBEKUX
BETPSIHOYHBIX MYy3bIpbKOB. MX KynabTHBHpoBaHME Ha (QuOpolnacTtax YeloBeYeCKHMX 3MOPHOHOB
ocymectBun Weller (1953 ). CoOctBenno Bupyc varicella/herpes zoster Bbinenen B 40-x rogax
Hamtero crosetus. B 1972 . . XKyOkoBcka JOKyMEHTHpOBaia 3apak€HHUE BETPSIHOW OCHOM OT
OOJILHOTO OTIOSICHIBAIOIIUM JIMILIAEM.

Onucanue BUpyca BETPSHOMN OCITBI

BerpsiHast ocnia siBisieTcst BUPYCHBIM 3a00sieBaHrEeM. Bupyc, BBI3bIBAIONIUI BETPSHYIO OCITY
—Varicella - Zoster virus (VZV).

Bo36ynurens BerpsiHOW ocnbl - JIHK-renoMHBbIN BHpyC, KiIaccu(UIUpyeMBId Kak BHUPYC
reprieca 4ejoBeKka 3 THIA, BKIOUYEHHBIN B cocTaB poma Varicellovirus, cemeiictBa Herpesviridae,
nozacemeiictsa Alphaherpes-virinae.

Penpoayuupyercst TOIbKO B OpraHu3Me 4esioBeka. Bo BHeEIHEH cpeie BUPYC MaJIOyCTOMYHB:
OBICTPO MHAKTUBUPYETCS MO/ BO3JCHCTBHEM COJIHEYHOIO CBETa, HArpeBaHMs, YIbTPa(hHOIETOBBIX
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Ty4ei.

Ilon BnusHMEM BHpyca B KyIbType TKaHEHl HAcTymaeT LUTONAaTHYeCKUil 3(h(EeKT: KIETKH
HaOyXaloT U PEreHEepUpPYIOT, MOSBISAIOTCA THTAHTCKUE KIIETKU C BHYTPUSIEPHBIMU BKJIIOUYEHUSMHU.
OH ManoycToiiunB BO BHEIIHEH cpene, N03TOMY OOHAapyKEHHE €ro BO3MOMKHO TOJIBKO B CBEKEM
Marepuaie HEeMOCPEACTBEHHO Yy TOCTeNM OONBHOTO B HAYaJbHOW CTaauu 3a00JIeBaHUS.
OKCIIEpUMEHTAJIbHAS MOJEIb BETPSIHOW OCIIBI HA )KMBOTHBIX I10KA HE MOJIY4EHA.

Mopdomnorus. Bupuon reprieceupyca umeer oBanbHyI0 (popmy, nuamerp 150-200 am. B
LHeHTpanbHOM vacth BupuoHa Haxogurcs J[IHK, oOkpyxeHHas HMKOCa’IpUYECKUM KallCHIOM,
cocrosumM u3 162 xarmcomepoB. CHapyXH BHUPYC OKpYKaeT 000JIOYKa C IIIMKONPOTEHHOBBIMHU
munamMy, cOpMUPOBaHHBIMU U3 BHYTPEHHEIO cJOs sIepHOM MemOpanbl kieTku. IIpocTpaHcTBO
MEXy KallCHUJAOM M OOOJIOUKOM HA3bIBAETCS TETYMEHT (CONEPKUT BUPYCHBIE OCJIKH M (PepMEHTHI,
HEOOXOIMMBbIE JIJIs1 MHUIMALMY PeIUIMKalK). [ eHOM — IBYHUTEBas JIMHEHHAs

JTHK. Ona cocrout y VZV — taxoke u3 IByX (pparMeHToB (KOpOTKoro S u ATUHHOTO L), HO
COAEPXKUT OAMH HAabOp HMHBEPTUPOBAHHBIX ITOBTOPOB, MO3TOMY (OPMUPYIOTCS JIBEé HU30MEPHBIE
dopmbl.  Hanmuume TBepaoro Kamcujaa ¥ HapyKHOH OOOJOYKH M3 KUPOIOJOOHBIX BELIECTB
(JIUIIUIOB) SIBJISIETCS OJHUM M3 BaXHEHIIUX OTAWYMi BUpyca Bapurnemra-3ocrep. Hekortopeie
UCCIIEIOBATENIM  CYMTAIOT, YTO WMEHHO Olarojaps TakoMy CTPOCHHUIO BHpPYC o00Jamaer
CIOCOOHOCTBIO COXPAHATHCS B OpPraHM3ME Ha MPOTSHDKEHUM BCEH KU3HM HOCUTENS HH(EKIMH.
CrpykTypa BHpyca TakKe BKJIIOYaeT B Ce€0d IIIMKONPOTEHHOBBIE KOMILJIEKChl, MEMOpPaHHYIO
00osouky u reHoMm. [l Bupyca Bapunemia-3octep xapakTepHO O4€Hb OBICTPOE paclpoCTpaHEHHE
BHYTPH KJIETOK OpraHm3ma. Bupyc oOpasyeT BKIIOUEHHs BHYTPU KJIETOK AMHUTENHS (KOXKH), YTO
IPUBOAUT K BO3HUKHOBEHHUIO XapaKTEpPHOIO CUMIITOMa — Treprnerndeckod ceimu. llocne
IIPOHUKHOBEHUS B OPraHU3M BUPYC COXpaHSETCS B HEM NOKU3HEHHO. B kauecTBe aeno /i Bupyca
CIIy’KaT KJIETKM U TKaHU HEPBHOW CHUCTEMbl — HEWPOHBI CIIMHAJIBHBIX TaHIJIMEB, TPOMHUYHBIN U
JULIEBOW HEpBbl. B omMuuMM OT MpOYMX «OAETHIX» BHUPYCOB, CYNEPKAICHJIbl T€pPIECBUPYCOB
o0Opa3oBaHbl (parMeHTaMH SAEPHBIX MeMOpaH, TaK KaK CO3pEBaHUE JOYEPHUX IOMYISAILUi
IIPOMCXOJUT Ha BHYTpEHHEH MeMOpaHe sjiep 3apakeHHOH kieTku. Cyrnepkarncujl NpOHHU3BIBAIOT
[JIMKONIPOTEUHOBbIE ~ IIMIBI, OOpa3oBaHHblE OelKaMU BHYTpEHHEW sjepHOW MeMOpaHbl,
MOPaXEHHBIX KJIETOK. MeX 1y HYKIEOKaIllCUAOM U CYIEPKAICHIOM Paclo0okKEeH MOKPOBHBIN CION —
TeryMmeH (0T Jar. tegumentum, HOKPBIThIE), TOIIMHA KOTOPOTO BAPBUPYET Y Pa3HBIX BUPYCOB.

OnHuM u3 Haubosee XapaKTepHBIX CBOMCTB TEpIECBUPYCOB €CTh HX CIIOCOOHOCTh
OCTAaHABJIMBATbCSl B JIATEHTHOM COCTOSIHUM B OPraHU3ME XO35iMHA, B KOTOPOM OHM Pa3MHOYKAIOTCS.
MexaHu3M, KOTOpBIH 0OecreurnBaeT JIaTeHTHOCTb, OIpeNesseTcsl HaJu4ueM U JeWCTBHEM
CIEIUAJIBHBIX BUPYCHBIX T'€HOB, a TAK)KE ACCOLMALMEN BUPYCOB C KJIETKAMHU MOAXOASILErO THIIA.
(HeunrerpupoBannas Buporenus) [3].

Penponykuus Bupyca. Penponykuus reprnecBupycoB npoucxonut Obictpee apyrux JJHK-
coJiepXallux BHpYycoB. Bupyc momagaer B KIETKY IyTeM CIHSHHUA MeMOpaHbl CylepKarncuja c
kjaeroyHo MemOpaHo#. Ilocne nenporennumzanuu BupycHas JIHK pemnuuupyercs B siape
3apaxeHHOM KJieTKU. CHHTE3 BUPYCHBIX O€JIKOB IMPOUCXOIUT B LIUTOIJIA3MeE, 3aTEM OHU MUTPUPYIOT
B saapo. COopka BHUPYCHBIX YaCTHI[ OCYIIECTBISETCS HAa BHYTPEHHEH MOBEPXHOCTH sAEpPHOU
MeMOpanbsl. HoBoe TmoOKkolieHHe BHUPUOHOB (10 10° BUPYCHBIX YAaCTHUI[) TIOSIBIISIETCS B SIAPE
KIIETKN YK€ 4epe3 6 4YacoB Iocie 3apakeHus. BbIXon BHPHOHOB NPOMCXOAMT IOCIE JIM3HMCA
3apakK€HHOMU KIJIETKH.

KynsruBupoBanue. VZV pa3MHOXaeTcs B 4YeJIOBEUYECKUX AUIUIOMIHBIX (pubpobdracrax c
o0pa3oBaHMEM BHYTPUSAJIEPHBIX BKIIOYeHHH. BpI3piBaeT nutonaruueckuit s¢dext, obOpasyer
TUTAaHTCKHE MHOTOSIGPHBIE KJIETKU-CUMILIAcThl. Bupyc pasMHoxkaercs Oosiee MEUIGHHO U
MIOPA’KaeT MEHbIIEE KOJIMYECTBO TUIIOB KJIETOK, 4yeM BIII. Iyt )KMBOTHBIX HE MTaTOTEHEH.

PesucrentHOCTh. BHpyc HEyCTOWUMB B  OKpYXalOLIEH cpene, UYBCTBUTEIEH K
KUPOPACTBOPUTEISIM U Jie3uHpuniupyroumm cpeactsam; rmpu 60°C rubuer B Teuenue 30 MuH

Onuaemuonorus. BerpsHas ocna — aHTponoHo3. BocnpunMunBocTh Bbicokas. Yaiue
OozeroT netu B Bozpacte oT 2 Mec. 10 10 net. Mcrounnk nHpeknuu — OOJIbHON BETPsSHOMN ocrmoi
WIN BUPYCOHOCHUTENb. [lepnos 3apasuTenbHOCTH UTUTCS ¢ KOHIIA MHKYOAIIMOHHOTO MEpHoja U B
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TEUeHHe 5 HEeH ¢ MOMEHTa MOSBICHUS CHIIH; OOJILHOM OMOACHIBAIOLINM T'€pIIecOM MHOIAA ObIBaeT
3apa3eH. Bupyc nepenaercss BO3QyNIHO-KANlEIbHBIM ITYTEM, Y€PE3 KOHTAKT C BE3HKYIAMHU KOXKU;
BO3MOJKHA TPAHCIUIAHTAlMOHHAs Nepenada. Bupyc JIMTENbHO NEPCUCTUPYET B KIETKAX YEJIOBEKA,
oOyciiaBiMBas JJATEHTHYIO MH(eKno. ONnosChIBAOIUM IeplecoM 00JICI0T B OCHOBHOM B3pOCIIbIE;
00J1€3Hb pa3BUBAETCA B PE3YJIbTATE€ PEAKTHUBALUM BHpYCa, MEPCUCTUPYIOLIEIO B OpPraHu3Me, T.€.
BHPYCa, COXPAHUBLIETOCS I1OCJIE IEPEHECEHHON B JETCTBE BETPSIHOW OCIIBI.

[Tarorenes. Bo3Oyaurens MPOHUKACT Yepe3 CIM3UCThIE 000JI0UYKH BEPXHUX JbIXaTeIbHBIX

yTell ¥ TOKOM KpOBH 3aHOCHUTCS B pa3jIM4yHble OpraHbl U TKaHU, HO, INIABHBIM 00pa3oM, B
MUTEIUN KOXKH (IepMATOTPONHOE IEHCTBHE) W CIM3UCTBIX oOosouek. Ilocie mnepBUYHOM
UHQEKIMY BUPYC CTAHOBUTCS JIATEHTHBIM B 3aJHEM KOPELIKE WM TaHIIUU YEeperHO-MO3rOBOIO
HEpBA.

Knunuka. Iluk 3a0oneBaeMOCTH BETPSHKOW NPUXOOUTCS Ha OCEHHE-3UMHUN IMEpPHOA.
WMHKyOanoHHBIN Mepruoj Mpu BETPsiHON ocrie coctaBisieT 11—23 aus. bone3ns xapakrepusyercs
JUXOPAJKOH, TIIOSBICHUEM NAIYJIOBE3UKYIIPHOW CBhIIM Ha KOXE TYIOBHINA, IIEH, JIMLA MU
KOHEYHOCTEH, MHOIZNA IOJIOBBIX OpPraHoB MU monocTu pra. Chllb IOX0)Ka Ha BBICHIIAHUS IPU
HaTypaJIbHOM ocne (0TcroJa MpoMU301LI0 Ha3BaHue O6osie3Hn). OOpa3oBaBIIMECs KPYIVIbIE ITy3bIPbKH
yepe3 1 -3 mHs nomatorcs U nojckixatoT. [locne ornageHuss KOPoK pyOIsl HE OCTAIOTCA (B OTIHYHE
OT HaTypajJbHOH ocmbl). ¥ nerell B Bo3pacte OT 2 Mec. 10 1 roja U y B3pOCIHBIX BEeTpsHas ocma
IPOTEKAET TSHKEIO0, C PA3BUTHEM UMMYHOAE(PHIINTA; BOSMOXKHBI APYTHE OCIOXKHEHU [7].

OnosichIBarOIMi reprec MOXKET pa3BUThCA B PE3yJbTare peakTUBALMU BUPYCa, JNJIUTEIBHO
COXPAHSIOIIETOCS B HEPBHBIX KIETKAX CHUHHOIO MoO3ra. ODTOMY CIOCOOCTBYIOT pa3ziu4HbIE
3a00s1eBaHus, IEPEOXJIAKICHUE U TPaBMbl, CHIDKarole UMMyHHTET. [Tpu nnduuupoBanuu Bupyc,
IIPOHUKasl Yepe3 KOXKY U CIU3UCTbIE 00O0JI0UYKH, MOPaKaeT CIUHAJIBHBIE U 1iepedpabHble FaHIIINY,
4YTO CONPOBOXKJACTCSA OOJEBBIM CHHJIPOMOM, XapaKTEepHbIM [yl ONOSCHIBAIOIIErO TIepleca.
[TosiBnsieTcst Chinb B BUIE 00pydya BOKPYT TYJIOBHUIIA 110 X0y MOPAKEHHBIX (Yalle MeXpeOepHbIX)
HEPBOB; BO3MOJKHBI BBICHIIIAHMS 110 XOLy TPOWHMYHOIO HEpBAa, HAa YIIHOM pPAaKOBUHE, a TaKkKe
raHTPEeHO3Has (HEKpOTUYeCcKasi) (popma mopaxeHusl.

Nmmynurter. 3aboneBaHue  <KOCTaBIs€T>>  IMOKU3HEHHBIM  KJIETOUYHO-TYMOPAJIbHBIN
uMMyHHUTET. OJIHAKO 3TO HE MeIIaeT JIUTEIbHOMY COXpPaHEHHIO BHpyca B OpraHu3Me U
BO3HUKHOBEHUIO PELIUJIMBOB B BUJIE€ OIOSACHIBAIOIIETO IepIeca.

MuxkpoOuonornyeckass auarHoctuka. Jlns wuccienoBaHus OTOMPAIOT — COAEPKUMOE
BBICBIIIAHUH, OTIEISIEMOE HOCOITIOTKM M KpOBb. BHpyc MOXHO BBIIBUTH B Ma3Kax-OTI€YaTKax,
OKpaleHHbIX 1o PomaHoBckomy—InM3e, 1o 00pa3oBaHMIO CHHLIMUTUS U BHYTPHSAEPHBIX
BKItoueHU (Tenmbua Jlummmorua). Bupyc mioxo pemmuupyercs B KYJAbTypax — KIETOK.
KynbTuBUpOBaHHE B 4YEIOBEYECKUX IUILIOMAHBIX (UOpoOIacTax BO3MOXKHO MOCHE JUIMTEIHLHOTO
uHKyOannoHHoro mnepuona. Waentudpunupyercs supyc B PUD, PCK, MDA u peakuun
HelTpanuzauuu. [lpu ceponnarnocruke npumensor UOA, PCK u peakuuio HeHTpaln3alny.

Jleuenue. [[ns neueHUss MOXKHO PUMEHSTh allUKIOBUD, BUJApaOUH, a TaKxke HHTep(EepOHsHl,
MHTEP(EPOHOTEHBI U IPyTHe€ UMMYHOMOIYJSTOPBL. DJIIEMEHTHI ChIU cMa3biBaloT 1—2% BOAHBIM
pacTBOpOM IepMaHraHara Kaius win 1—2% BOIHBIM WM CIIUPTOBBIM PACTBOPOM OpHIIMAHTOBOTO
3€JICHOTO0.

Crnenuduueckass npodunaktuka. BeTpsHyro ocly MOXHO HpPEAOTBPAaTHTh C MOMOIIBIO
MMMYHM3AIUHU, 1 HauuHas ¢ 1974 rona 1OCTYMHO HECKOJIBKO COCTAaBOB KMBOW aTT€HYWPOBAHHOMN
BakIMHBI Ha ocHOBe mTamma Oka Bupyca Bapunenna-3octep. BakunHbel NpoTHB BETPSHOM OCIBI
JOCTYIHBI KaK OJUH AHTUI€H, @ TaKXe B COYETAHUU C KOPbIO, AMHIAEMUYECKUM NapOTHTOM U
KpacHyxo# [7].

Cnmcok ureparypsl

1. Bepunep B.H. Berpsinas ocna. Menrus, 1963. C. 107-114

2. Xnanos B.M. Berpsnas ocna. B kH.: Dnugemuonorus. M. — 1961. — 227 c.

3. Cryke I'I. Berpsinas ocna. M., 1958. — 60 c.

4. bapanoB A.A., bamamos JI. H., TopenoB A. B., Unpucosa P. C., Kpamaper C. A.,
Marsees B. A., Hamazosa JI. C., [InatonoB A. E., Pomanenko B. B., Pymsuues A. I, Tarouenko B.

160



K., Xapur C. M., Yepnsimona JI. WM., lammesa O. B., llaxanuna W. JI., Yconuc B.
[IpenoTBpanieHrue BETPSHOW OCIBI CpPEeACTBaAMH crienuduyeckol mnpoduiaktuku B benmapycu,
Kazaxcrane, Poccun u Ykpaune (3asBjaeHHe TPy KCIIEPTOB B 00JIACTH BAKIIMHOIIPO(DUIIAKTUKN )
// TId. 2008. Ne3. URL: http://cyberleninka.ru/article/n/predotvraschenie-vetryanoy-ospy-
sredstvami-spetsificheskoy-profilaktiki-v-belarusi-kazahstane-rossii-i-ukraine-zayavlenie-gruppy
(mara obopamenus: 03.11.2017).

5. Bumnena E. A., HamazoBa-bapanosa JI. C. Berpsinka npopbiBa: U3BMEHHUT JIM CUTYalUIO
HoBass cxema BakuumHammu? // I1d. 2011. Ne6. URL: http://cyberleninka.ru/article/n/vetryanka-
proryva-izmenit-li-situatsiyu-novaya-shema-vaktsinatsii (gara oopamenus: 05.11.2017).

6. IlomoB H. H., 3aiinieBa B. A., JIamosa T. 1., Bonobyera O. B. CTpykTypa oClIOXHEHHI
vzv WHQEKIHH Yy B3pPOCIBIX W JIETEH M €€ B3aUMOCBI3b C TCHOTUIIAMH BHUpPYCa BETPSHOM
ocnbl/onosiceiBaromero jumas / Becthnk XHY wum. B.H. Kapasuna. Cepus Megununa.. 2012.
Ne24 (1024). URL: http://cyberleninka.ru/article/n/struktura-oslozhneniy-vzv-infektsii-u-vzroslyh-i-

detey-i-ee-vzaimosvyaz-s-genotipami-virusa-vetryanoy-ospy-opoyasyvayuschego-lishaya (mara
obpamenusi: 03.11.2017).
7. Berpsinas ocra. [DneKTpOHHBIN pecypc] Pexum JlocTyna:

http://www.who.int/immunization/diseases/varicella/ru/ (10.11.2017)

BEHIEHCTBO

O.E. Ilonosa
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulil yHUgepcumem

Llesn: BBIACHUTH, YEM BBI3BIBACTCS JTaHHOE 3a00JIEBaHUE, KaK TEpPEeNaeTcss U YTO MOXKHO
cAenaTh A NpohUIaKTHKY.

3ajaun: MO3HAKOMUTHCS C JHUTEPATypOd MO JAHHOW TEME, y3HATh JTambl Pa3BUTUS U
NEHCTBUI MPpU 3apa’keHUU, U3YYUTh MPOPUIAKTUKY U JICUCHHE TaHHOU OOJIe3HU.

AKTYaJIbHOCTb: B MHUpE OT OCIIEHCTBAa €XEroJHO MOTruOaroT AECATKH ThICSY YEJIOBEK.
bemieHCcTBO perucrpupyercs cpeiud JoJAed M JKUBOTHBIX MPAKTUYECKH IMOBCEMECTHO, JHIIb
HEKOTOpPBIE OCTPOBHBIE TocynapcTBa (ABcTpanus, Aurnus, HoBas 3emannust u 1p.) cBOOOIHBI OT
Hero. K GemieHcTBY BOCIPUUMYHBEI ITOUTH BCE TETNTIOKPOBHBIE )KUBOTHBIE.

HcTounuk OemieHcTBa B IPUPO/JIE SIBISIFOTCS IUKHE U JOMAaIHHE MICKOIUTAIOIIE.

OcHOBHOH MyTh 3apakeHUsI paHeBOK. Bupyc B OONBIIOM KOJIUYECTBE CONEPIKUTCS B CITFOHE
3apaKEHHBIX JKMBOTHBIX, WHKYOAIIMOHHBIA TEpPHOJ cocTaBiser Bcero 7-10 mHeit. YuuthiBas
arpecCUBHOCTb, XapaKTePHYIO i OOJIbHBIX J>KUBOTHBIX, BEPOSTHOCTh OBITh YKYIICHHBIMH U
WH()UIIMPOBAHHBIMU TIPU BCTPEYE C HUMH 3JIOPOBBIX KMBOTHBIX M YEJIOBEKA OCTATOYHO BEJHKA.
3apakeHre MOXKET MPOU30UTH U MPU OCIIOHEHUU OOJBHBIM KHUBOTHBIM KOXKH, €CIIM Ha HEW ObLTU
TPEIINHBI, CCAINHBI, PAHBI.

Bupyc OemencrBa — PHK-conepkammii Bupyc, oTHocuTcs K cemeiictBy Rhabdoviride.
BoI3biBaeT OelieHCTBO, pa3BUBArolleecs MOCIE YKyca WM OCIIOHEHHUS paHbl MHQHUIMPOBAHHBIM
*uBOTHBIM. [lopakaercss [IHC ¢ pa3BuTHEM CHMITOMOB BO30Y)KIIEHUS, TAPATHUOM JIbIXaTeIbHON
Y TJI0TaTeIbHON MYCKYJIaTypbl; 3aKaHUMBAETCS JIETATBHO.

Paznuuaror nBa BUpyca OeIleHCTBA: MUKUW BUPYC, HUPKYIUPYIONUN CPEAH KUBOTHBIX,
NaTOTeHHBIH JUIsi  4YejoBeka; (uKcupoBaHHBIM, mnonyudeHHbld JI. Ilactepom B KkauecTBe
AHTUPaOMYEeCKON BaKIIMHBI MHOTOKPATHBIM MMACCHPOBAHUEM JHUKOTO BHPYCa Yepe3 MO3T KPOJIUKOB,
YTPATHUBIIMMI NAaTOT€HHOCTb JIJIs1 YEJIOBEKA, HE BBIJIEISIOINNCS CO CIIFOHOM.

CTpykrypHoe cTtpoeHue. Bupuon nmeer hopmy mynu, pazmepom 75-180 HM; cocTOUT U3
CEPAIIEBUHBI, OKPY>KEHHOHW JIUTIOMPOTEMHOBOM 000JIOUKOH. DTa 00070YKa W3HYTPHU BBICTIaHA M-
OenKoM, a CHAapyKH OT Hee OTXOMAT UMbl rhaukonporenHa G. ['mukomporenH G oTBedaer 3a

161


http://www.who.int/immunization/diseases/varicella/ru/

aZicopOIMI0 M BHEJIPCHUE BHpyca B KIETKy, 00JaJaeT THIOCICHH(PUICCKUM aHTHICHOM U
MMMYHOT€HAMH CBOWCTBaMH. PHOOHYKIICONPOTEHI COCTOMT W3 OJHOHUTEBOW JIMHEWHOW MHUHYC-
PHK u GenkoB: N-Oeiok ykpbIBaromui, kak 4exosn, reHomHyro PHK; L- Oemox m NS-6eok,
ABIISIONIMECS TONMMepa3oll Bupyca. PUOOHYKIEONpOTEeWH ABISETCS Trpynnocnenuduueckum
anTurenom; BeisiBisiercs B PCK, PU®, PIT [4].

Bupyc KyabTUBUPYIOT IMyT€M BHYTPUMO3TOBOT'O 3apa)K€HHUsS J1a0OpAaTOPHBIX IKUBOTHBIX
(KpoHMKOB, OEJBIX MBIIICH, KPBIC, XOMSIYKOB, OBEI[ U JP.) U B KYJIbType KIIETOK: MOYEK XOMSUKa,
HelpoOaacToMbl MbIIH; (GUOPOOIACTOB YEIOBEKa, KypUHOrO 3MOpHOHA; Y €ro-KJICTKH TMOYKH
00e3pstHBI M Jp. B HeWpoHAX TOJOBHOTO MO3ra 3apaXKCHHBIX IKUBOTHBIX 00pa3yroTCs
[IUTOIJIA3MAaTHUCCKHE BKJIFOUCHHS, COCPIKAIIME aHTUIeHbI BUpYca. [2] DTH BKIIOYEHHs BIICPBbIC
ObUH onmcanbl B. baGemom (1892 1.) u A. Herpu (1903 r.) 1 Ha3Bansl Tenbiiamu babema—Herpu
(203uHOGMIBHBIE BKIIOYEHHUS BHUpYyca OBajlbHOW (opMmbl, pazmMepoM 1-15 MkwMm, cocrosimue u3
BHUPYCHOTO PUOOHYKJICOMPOTEHHA).

YcrToiiunBOCTH BHpPYCA:

1.Bupyc ycToiiuuB k (heHoIy, 3aMOpaKUBAHUIO, AHTHOMOTUKAM.

2.Paspymiaercs KuciaoTamu, Ienodamu, HarpeBaHueM (mpu 56°C WMHAKTHUBUPYETCS B
TeueHue 15 MUH, IPU KUTITYEHUH - 32 2 MUH.)

3.UyBcTBUTENEH K YIbTPa(HUONETOBHIM U MPSMBIM COJHEYHBIM Jy4aM, K JTaHONY K
BBICYIIMBAHHIO. BHICTPO HHAKTHUBUPYETCS KapOo10Boii kuciaotol (3-5%), ximopamunoM (2-3%).

OnuaeMuoJiorusi. OCHOBHBIM M TOCTOSHHBIM MCTOYHUKOM HWHGEKIHUU A1 4YeIOoBeKa
SABJISIIOTCSA CO0aKu, O0CcOOeHHO Oponasuue, a M3 JUKUX >KUBOTHBIX - JIMCHI, BOJIKA. BO3MOXHO
3apakeHHE YeJIOBEeKa U OT JAPYTUX KUBOTHBIX - KOPOB, OBEll, KO3, CBUHEH, JIOMIAIeH, OCIIOB, KPBIC,
exel, jeryuyux Mblimed u Ap. OCHOBHBIM PE3EpBYyapoM BHpyCa B NPHUPOAE SIBISIOTCS BOJIKH,
JIMCHIIBI, HIAKANbI, CPEAN KOTOPBIX BO3HUKAIOT CIIOHTaHHBIE AMU300THH OemieHcTBa. Ha octpoBax
(Anrnusa, Ascrpanusi, HoBas 3enmanmus), riae yaalnoch HUCTPEOUTh 3TUX XMIIHUKOB, OCIICHCTBA
0oJIbIIIEe HE CYIIECTBYET. 3apa)kKeHHe YeIOBEKa HACTYyIMaeT MpH YKyce OOJIbHBIM )KMBOTHBIM, a TAaK¥Ke
BCJICJICTBUE OCJTFOHCHHS CBEKUX PAHCHHUN KOXKH HIIU CIM3UCTBIX 00ojouek. OCOOCHHO OmNacHBI
VKyCbl B TOJIOBY, IMIO, KUCTU pykK. Cobaku CTaHOBATCSA 3apa3sHbIMU JJs JIIOJEH KOHIIe
WHKyOalMoHHOro Tmeproga. Ha yrpo3y 3a0olieBaHWs 4YENOBEKA BIMSIIOT Takue (aKTOPBI, Kak
rIyOuHa paHbl, YHCIIO YKYCOB, MECTO yKyca (B rojoBy - okojio 80%, B pyky — 65%, B Hory - 25%),
BUJI )KUBOTHOTO [1].

Haubonpiias 3aboneBaeMoCcTh O€HIEHCTBOM HAOIIO/IaeTCs B JIETHE-OCEHHHE MECSIbI, YTO
00YCJIOBJICHO HMHTEHCUBHBIMU KOHTAKTaMH C OpOASTYMMHU COOaKaMH.

Jleuenue. B mepByro odepenp CTaparoTcs OTKOPPEKTUPOBATH pabOTy HEPBHOUM CHCTEMBI,
B€Jlb OCHOBHBIE MPOOJIEMbI U3-32 BOCTIAJICHHS LIEHTPOB TOJIOBHOTO MO3Ta. YUHUTHIBAs, YTO OOJIHHBIC
OCIIeHCTBOM OCIIa0JIEHbl UM HA3HAYaroT MapeHTepalbHOE MHUTAHUE, TO €CTh BBOIST C MOMOIIBIO
pacTBOpOB TIIOKO3Y, BHUTAMUHBI JUIsl TOJIJEpKaHHUs paOOThl HEpBHOW cucTeMbl. Ha mo3mHux
cTaauax 3a0olieBaHME HEU3JIEYMMO M OKaHUYMBAETCS JIETaTbHBIM HCXO0JOM. JIt0Oble naxe cambie
COBpPEMEHHBIC TIPOTHBOBUPYCHBIE MTpermapaThl HeI(PPEKTUBHBI U TTOITOMY HE IPUMEHSIOTCSI TIPOTHB
OeleHcTBa.

B 2005 rony B CHIA BblIeunian A€BYLIKY, KOTOPYIO B MEpUOJ paszrapa 00JIe3HH BBEIH B
HCKYCCTBEHHYIO KOMY, a IMOCJIE€ HEIENU OTKJIIOYEHHS TOJIOBHOIO MO3ra OHa OYHYJACh 3J0POBOI.
[ToaToMy ceiuac BeayTCsi aKTUBHBIE pa3pabOTKU COBPEMEHHBIX METOJIOB JIEUYEHUS OOJBHBIX
OELIECHCTBOM.

Kpome storo, meiTaroTcsi jieunTh 3a00JI€BaHWE HMMYHOTJIOOYIMHOM TIpH OEIICHCTBE B
couetanuu ¢ UBJI u npyrumu Mmetonamu.

IMpoduaakrTuka. Beuny orcyrcTBus 3 (PEKTUBHBIX CIIOCOOOB JIEUCHHS OCIIEHCTBA CaMbIM
HaAGKHBIM Ha cerofHs octaércs npodunaktuka. Hecrneunduueckas mpoduiaktuka OemieHCTBa
HAYMHAETCS C HUCTPEOJECHUS TEPEHOCYMKOB WH(GEKIIMU U OOHAPY)KEHHUS, a TaKKe JIMKBUJAIIUS
UCTOYHUKA. B HenaBHHE BpEeMEHa NPOBOAMIN TaK Ha3bIBa€MbIE 3aUUCTKUA AUKUX IKHUBOTHBIX,
ucTpedssn ux. Tak Kak B YCJIOBHSIX TOPOJa Pa3HOCUTH BUPYC OCIICHCTBA MOTYT KMBOTHBIE —
0oJbIIOE BHUMAHUE YAENSETCS MepaM MPOQHUIAKTUKH JTOMAIIHUX coOak M komiek. C 3Toi 1enbio
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UM TPOBOIAT CHEIMU(PUYECKYI0 MPOPUIAKTHKY OCIMICHCTBA — PEryJspHO JeNaloT MpuBUBKU. K
HecHeU(pUIECKUM METOJaM 3allluThl OT OELIEHCTBA OTHOCHUTCA CXKUTAHHWE TPYIOB YMEpPIIUX
YKUBOTHBIX WJIM JIFOJICH, 4TOOBI BUPYC JAJIbIIIe HE MUPKYIHUpOBa B pupoe. [3]

Kpowme 3Toro, Bpaun HaCTOSATEIHHO PEKOMEHIYIOT B Cllydae yKyca HE3HAaKOMOIO KUBOTHOTO
Cpa3y jK€ TpPOMBITH pPaHy OOJIBIIUM KOJUYECTBAM JKHJIKOCTH H OOpaTHThCcs B ONMKaWIIvit
MEAMIMHCKUI MyHKT 32 OKa3aHUEM SKCTPEHHOM rmomoniu!
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BOJIE3HU XJIEBA, BBI3BIBAEMBIE MUKPOOPI'AHU3MAMU,
N METO/bI BOPbBbI C HUMH

A.M.Ymezeenosa
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

AKTyaJIbHOCTh Mpo0JieMbl. XJied JUIsl pyCCKOTO 4eJOBEeKa Bcerjga 3Hauui Oosiee, 4eM
BCAKHI WMHOM TPOAYKT. DTO CHUMBOJ KYyIbTYphl M caMoOil *u3HU. Ha Bompoc coulMonoros, uTo
NEPBBIM MPUXOJHUT B TOJIOBY NMPH YIOMUHAHUU (pasbl «xied», Oonee deTBepTH )utenei Poccuu
JaId OTBET: «JTO cama >KHM3Hb, CBATBIHSA, CAMOE JOPOToe, YTO €CTh y Haiero Hapojaa». [loaromy
BOIIPOCHI, CBSI3aHHBIE C MTOpUeH xyieda, ero 00JIe3HIMHU, OUYEHb aKTyaIbHBI.

Heab nanHoi padoThl U3YUUTH IPOOIEMY, CBSI3aHHYIO ¢ 00NIe3HAMHU XJieda.

3agaum: y3HaTh, 3HAUCHHE XJie0a B MUTAHWW YEIOBEKAa M KAKHME€ MUKPOOPTAaHU3MBI Yalle
BCETO0 BBI3BIBAIOT MTOpUY XJe0a. MeTo sl npoguiIakTHKH OoJie3HeH xieba.

3navenue xJjeba. Xied ma€r HamemMy OpraHu3My O€JIKH, YIJIeBOJbI, 0o0Ooramaer ero
MmaruueMm, ¢ocdopom, KaaueMm, COOCTBEHHO HY)KHO JUIsl paboThl Mo3ra. Xied MMeeT BUTaMUHBI.
VYyeHble-MeIUKH CUUTAIOT, COOCTBEHHO 3peiblii 4enoBek 00si3aH cheaarh B jieHb 300-500 rpam
xJyieba, npu Tsoxenoi padore 700 rpam. Pebstam, mkonpHKaM HeoOxoauMo 150-400 rpam xieba.
[TonoBUHY COOCTBEHHOW SHEpPrUM ueiIoBeK Oep€r oT xyeba, NPAKTUYECKH HAIMOJOBUHY
YJIOBJIETBOPSIET CBOIO NMOTPEOHOCTH B YIJIEBOAX, HA TPUALATH MPOLIEHTOB B Oekax, Haubosee yem
HaIOJIOBHHY- B BUTaMUHaX, coyisix ¢ochopa u xene3a. Bumos xmeda mHoro. OH ObIBaeT TEMHBIH,
Oenblii, cepblif U ¢ pa3HbIMU J100aBKaMHU ¢ U3IOMOM, TMUHOM, TOPYHUILIBI U T.I. A ele xji1e0 ObiBaeT
37I0POBBIM, OOJILHON M O4YeHb OobHOU. Camoe HauMeHbIllee, YTO COOCTBEHHO KJET YEJIOBEKa,
CHEBIIET0 TAaKOBOW - OueHb OOJNBHOU - XJIeO, 3TO OoTpaBieHue. bbiBaeT MHEBMOHUS, BOCHAJICHHUE
JIETKAX, MEHUHTUT WIN X€ WHOHUIHpoBaHUE KpoBH. [Ipo 3TO 3HAIOT MYKOMOJBI M XJIEOOIEKH B
OTJIMYUE OT MOKymarened. Bpems oT BpeMeHM Mociie HENpOAOKUTENBHOTO XPaHEHHs] HEepeIKu
Cllydaul pEe3KOTO WM3MEHEHHs CBOWCTBa M BHEIIHEro BHIA Xjie0a, BHI3BAHHBIC ESTEIHHOCTHIO
MHUKPOOPIaHU3MOB - Bo30ynuTeneit Oonesneit xnebda.

BoJe3nu xmnebda. Xi1ed — CKOpONOpTAUIMICS TPOAYKT, CIY>KUT MPEBOCXOAHOMN cpeoil s
pa3BuTHs MUKpodIopsl. bonee pacnpocTpaHeHHON MH(pEKIUEeH MyKH CUMTaeTcss WHUIMPOBAHUE
CTIOPOBBIMH OakTEpUSIMH, KOTOpBIE TOMAJAl0T TpU cOOpe 3epHa, €ro pasMolie, W3 BO3ayXa.
Cy1iecTByeT HECKOIBKO BUAOB 3a00JI€BaHU.

KaprodeabHass 060J1e3Hb BBI3BIBACTCS PAa3BUTHEM B XjieO€ CIIOPOHOCHBIX OaKTEpUil —
KapToenpHOM, WK XK€ CeHHOH, manouykoil (Bac. mesentericus, Bac.subtilis). JlanHbie OGakTepuu,

163


http://www.krasotaimedicina.ru/diseases/infectious/rabies

IIMPOKO HW3BECTHBIE B MPHUPOJE, HAXOMATCS Ha IOBEPXHOCTH 3€pHAa (OCOOEHHO €CIH 3EpHO
IpOM3pacTalo B kKapkoMm Kiaumare). Cropbl KapTo(enbHOW MaJo4YKu HpU MOMOJIE MEPEXOJIT B
MyKy. TepMoycTOWYHBBIE CIIOPHI COXPAHAIOT CBOIO KU3HEAEATEILHOCTh M MPH BBITNIEUKe Xjeba. B
npolecce XpaHeHUs xJyieba CHOopbl MpH OJIArONPUATHBIX YCIOBUAX 00pa3yroT OakTepuaibHbIE
KJIETOYKH, KOTOpbIe CBOMMHU (hPepMEHTaMH pazjiararo Mskum xyebda [1].

KaprodenbHas 601e3Hb 00BIYHO NMPOSBISAETCSA HA CIASAYIOIIUN JeHb IOCE BBIIEUKH XJjela.
Ha xnebe mosBIsIOTCS TPsA3HBIC MATHA, HENPUATHBIE BKYC M 3alax, MAKHII CTAHOBUTCS TATYYHM,
JUNKUM, OOpa3yIOTCsl BEIECTBA, BbI3BIBAIOLIME pPACCTPOICTBO MMILEBAPUTENIBHBIX OPraHoB.
P>xanoii x11€0, uMeroImii 6oJiee BBICOKYIO KUCIOTHOCTH, HE TIOJIBEPKEH dTOMY 3a00JICBAHUIO, TaK
KaK CIOpbl KapTo(enpbHONM MNaJOYKM B KUCIOM cpeae He pa3BUBArOTCs. XJieO, 3apakeHHbIN
kaprodenbHol 00JIE3HBIO, K YIIOTPEOICHUIO HE PUTOJICH, €r0 YHHUTOXAIOT [2].

Metoabl 0opbs0bI. KaprodenbHyto 0oie3Hb BBI3BIBAIOT  PACHPOCTPAHEHHBIE B MPHPOJIE
criopooOpasyromnme 0akTepuu, HaxoaaImuecs: B OOJIBIIMX KOJMYECTBAX HA BETCTATUBHBIX OpraHax
pacreHuii, B mouBe u T.1. Hayunoe HasBanme stux Oakrepuii — Bacillus subtilis. Bakrepunu,
BBI3BIBAIONINE KapTo(denbHy0 00e3Hb XJe0a, OTHOCATCS K TePMOQMIBHBIM (aKTUBHO XHBYT U
pa3sBUBAIOTCS NPHU JOBOJBHO BBICOKHMX TEMIIEpPAaTypax), OHU OUYCHb UYBCTBUTENIbHBI K JEHCTBUIO
kucinor. WX crmopel He mnorubaroT B MPOLECCE BBIIEUKH. ODTHUM OOBICHSETCS, IMOYEMY He
HOJKUCIIEHHBIE WIN CJ1a00 NOJKUCIIEHHBIE COpTa XJieba (MIIEHUYHbIH, CBETIIbIE MIIIEHUYHO-P)KaHbIe
COpTa) MOTYT MOpaxaThCsl KapTOQPeIbHON 0osie3Hbr0. HanbompImii puck pa3BuTHs KapTOheTbHON
00J1€3HM IPOUCXOIUT B KAPKUE JIETHHE MECSIIbI.

Vcnonp30BaHue CIEMUABHBIX YIIYUIIATENEH MPEnsITCTBYET MpopacTanuto crop. OOBIYHO, B
COCTaB TaKUX YJIy4IIUTENEHd BXOJAT COJM YKCYCHOM KHUCIIOTBI, KOTOpbIE HE BIJIMSAIOT Ha BKYC U
apoMar TOTOBOTO M3JIENIUs, a TaK )K€ Ha TeXHOJOrnueckuil mpouecc. Ecnu kapTodenpHas 60e3Hb
BBISIBJICHA XOTA Obl B OAHOW OyxaHke xJeba, pPEeKOMEHIyeTcs MpoBecTH 00paboOTKy BCEro
o0opynoBaHuss U noMeueHuil 2%-M pacTBOPOM YKCYCHOM KHCIOTH. B kputuueckuil nepuop (c
ampens MO CEeHTAOpb) HpHU IMPOU3BOACTBE XJEOOOYIOUHBIX M3ACTUM M3 NIIEHUYHOW MYKH
HEOOXO/IMMO HCIIONB30BATh CIEIHATbHBIE YIYYIIUTEH, TEM CaMbIM HCKJIIOYUTH BO3MOXHOCTb
pa3Butus kaptodenpHoOl Oose3nu, Hampumep, SICKO MWJIJL. B momenieHusx A Hape3Kud U
XpaHeHHus xje0a He JOJDKHO OBITh OKOH, 4TOOBI HE TMOMaJald MOCTOPOHHHE MHKPOOPTaHH3MBI
BMECTE C MBLUIBIO [5].

MeJioBas 6oJie3Hb XJ1eba. OHa NposiBiIsIETCS B TOM, UTO CHaydaja Ha KOpKe xjela, a 3aTeM
U B MSKHILE MOSBIAIOTCSA Oesible CyXHe MOpPOIIKOOOpa3Hble BKIIOYEHUS, TOXOXKHE Ha pacTepThIi
Men. Bo3Oyaurensimu 00J€3HU SIBISIOTCSI HEKOTOPhIE ACKOMHIIETOBBIE M HECOBEPIIEHHBIE APOXIKH,
COXpPaHUBIINE >XKU3HECIIOCOOHOCTh IIOCJIE €ro BBIMEYKH, TaK KaK OHU YCTOMUMBBI K BBICOKOH
temneparype. MenoBasi Ooyie3Hb BCTpedaeTcs CpaBHUTENbHO penko. llopakeHHbI xi1e0 He
NPEJCTaBIsIeT OMAaCHOCTH Ul 3[0POBbs, HO TepsieT TOBApHbIM BHUJ U NMPUOOPETAeT HEMPUSATHBIHN
BKyc. IIpn oOHapyxeHUM B Myke BO30yAuTeNed NaHHOW MOpYM €€ CleAyeT HCIOJb30BaTh IS
BBIITYCKa MEJIKOIITYYHBIX, XOPOIIO MPONEYCHHBIX U3zenuii [2].

Metoabl 60pbObI. OTa 00JIe3Hb BBI3BIBAETCS JPOXKENoAoOHbIMU TIpubamu Endomyces
fibuliger (Oupomunec ¢uOynurep) m Monilia variabilis (Monunus BapuaOUIIUC), KOTOpBIE
nonaaamT ¢ Mykoid. CHOpsI 3TUX TPUOOB YCTOHYMBEI K BEICOKOM TEMIIEpaType W He MOTHOAI0T BO
BpeMs BbINEUYKHU. XJ1e0 OYeHb PEIKO MopaxaeTcss MeaoBoi 0one3Hb0. OHa He omacHa /s 3710pOBbs
YeJIoBeKa, HO XJIe0 TepsieT TOBAPHYIO IIEHHOCTH [4].

IInrmentHble nsaTHA. [lmeHWYHBIH X71€0 MOXET MOpaXkaTbCs MUTMEHTOOOPa3yIOIUMHU
MUKpPOOpraHu3MaMu (OakTepHusiMH, APOKKaMH). DTO BbIpakaeTcs B MOSBICHUM B MsKHIIE Xje0a
KENTHIX, PO30BBIX, SPKO-KPAaCHBIX M JApPYrux ImsATeH. Yamie Bcero Ha BBIIEYECHHOM XJiebe
MOSIBIISIFOTCST KpacHbIE MATHA. JTO KOJIOHMM Oaktepuid Serratia marcescens (''dymecHas maimodka'),
KOTOpBIE COJIepXaT B CBOMX KJIETKax KpacHbI MUIMEHT mnpoauruno3uH. llomamas B xied u3
BHEIITHEH Cpellbl, OHA OKpAIIMBAaeT MSKHII B KPACHBIN IIBET, OcCaxapWBaeT Kpaxmaj W pasjiaraet
Oenku xmneba. s pa3BuUTHA STUX OakTepuili HEOOXOMUMBI BBICOKAs BIIAXHOCTh BO3/AYyXa,
temriepatypa okosio 25°C, HEBBICOKash KHUCIOTHOCTH MpOJAyKTa. JTa OakTepusi He oOpasyer
BPEIHBIX JUI YeJIOBEKa BEIIECTB, OHAKO MOPAKEHHBIHN €10 XJ1ed TepseT TOBApHBIM BUJ U HETOJIEH K
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ynotpebnenuto. Jlns TOpesoTBpallleHHss 3TOr0 TOpOKa xJyed cienyeT XpaHUTh B XOPOILIO
BEHTUJIMPYEMBIX MOMENIEHUX MpH Temiieparype He Boiiie 10-12°C ¢ oTHOCUTEIBbHON BIAXKHOCTHIO
BO31yXa okosto 70% [3].

®dy3apuo3 («pacturensubiii CIIW»). Bo3Oyaurenu: mnpencraButenn poaa Fusarium.
Hanmnune B mmenune po3oBbix 3epeH. [lopaxkeHnue (y3aprHo30M KOJIOCa BCTPEYAETCS BO BCEX
pailoHax BO3JeNbIBaHUS 03UMOI miieHunbl. Pazputuio ¢y3apuosa xoioca ¥ 3epHa CIOCOOCTBYET
COYETAaHHE BHICOKOW OTHOCHUTEIIbHOW BJIAXKHOCTH BO3ayxa cBbiiie 71 % u remneparypsl Boitie 15°C
B IIEPUOJ OT LBETEHUS /10 YOOopku ypoxas. Hanbonee BOCIPUUMUKBEI K MOPAXKEHUIO (y3apro3oM
copTa TBEpABIX MINEHUI. JlaHHBIA TPUOOK MOXKET MONajaTh B MHUILY JIOACH W BBICTATH
MUTOTOKCHHBI, KOTOpBIE€ YCTOMYMBBI K BBICOKMM TeMIeparypaM. MHTOTOKCHUHBI CHOCOOHBI
Hapymarh paboTy HMMMYHHOM CHCTEMBI, MpPOBOLIMPOBATH pAKOBBIC 3a00JIeBaHUS, BIUATH Ha
PENPOAYKTUBHYIO JICATEILHOCTD, BHI3bIBATH HEHPOTOKCHYECKHE paccTpoiicTBa [6].

Metoabl 60pbOBI c (¢y3apuozaMu: COOIIOJEHHE CEBOOOOPOTOB, BBIPAIMBAHUE
YCTOHYMBBIX K OOJE3HSM COPTOB, yaJIeHHE U CXKUTaHUE PACTUTENIbHBIX OCTATKOB, IPOTPABIMBAHKE
CeMsiH TPaHO3aHOM, MEPKypaHOM MU Jp., 00paboTKa MOCEBOB MECTULUAAMHU, HCIOJIH30BAHUE
3IOPOBBIX CEMSIH U paccajibl, BHECEHHE IMOBBIIIEHHBIX /103 (OCPOPHO-KATUNHBIX YAOOpEHUH,
U3BECTKOBAHUE U OCYIICHHUE 1mouB [3].

B npocropax nHTepHeTa MHE BCTpeTHiics rocaokian «KomuuectBo mapTuii 3a0pakoBaHHOTO
IPOIOBOJILCTBEHHOTO CHIpbs W MNUIIEBBIX mpoxykrtoB B 2011-2013 rr.» mo Hosocubupckoit
obnactu, B 5ToM uucie Obul u xned [7]. Ha pwuc.l oTpakeHO COOTHOIIEHHE KOJIUYECTBO
NPOM3BEACHHBIX U 3a0paKOBaHHBIX MApTHH XJieoa.
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Puc.1. KonnuectBo nmaptuii xineda npou3BeeHHbIX U 3a0pakoBaHHbIX B 2011-2013 rr.

B 2013 romy moBeicWiIach TpeOOBATEIBLHOCTh TIPU OCYIIECTBICHHH Haa30pa 3a
NPOM3BOJICTBOM W peaju3alyell MUILEBBIX NpoaykToB. K 3TOMy BpeMeHH OBbUTH BBISABICHBI U
ycTpaHeHbl u3siHBI mpou3BoacTBa. M B 2013 roay cymma 3a0pakoBaHHBIX HapTUU OBLIO PABHO
Hymo [7].

BoiBoa: Hanbonee pacnpoctpanennsie 6osie3Hu xJjieda - kaprodenbHas 00J€3Hb, MEIOBas
00y1e3Hb, NMUTMEHTHBIE NATHA, (y3apuo3. Mx HeOnarompusTHOe BO3JCHCTBHE HA OpPraHU3M
YeJI0BeKa, 3TO PaCCTPOMCTBO NEATEIBHOCTH JKETYIOUHO-KUIIIEYHOT0 TPaKTa, MUIIEBOE OTPABICHUE,
a TaK)Ke MOXKET BbI3BaTh aJNIEPTHUECKYIO peakiuio. X1e0-poIyKT KpaTKOBPEMEHHOTO XpaHEHUs, a
coJiep’KaHuE B HEM BPEJHBIX MUKPOOPIaHU3MOB MOKET OYE€Hb CHJIBHO MOJOPBaTh HAIlE 3/0POBLE.
[TosTOMy HEOOXOAUMO MUTATHCS TOIBKO CBEKUM XJIeO0oM!
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N3YYEHUME PACIIPOCTPAHEHUA TYJISIPEMHUHA B HCO 110 IUTEPATYPHBIM
JAHHBIM

11.B. Xpebxo
JLA. Jlumeuna, k. 6. 1., Oouenm
Hoeocubupckuii 2ocyoapcmeennwiii acpapHulil yHUgepcumem

AxtyanpHocTh Tembl: B HCO MHOro ner cyumiecTtByeT NpPUPOAHBIA oyar TYISpPEMHUH,
KOTOPBIH n3ydancsi cubupckumu yueHHbIMU A.A. MakcumoBeiM 1 C.C. @onutapukom [3].

B Teuenue Heckosbkux mnocineqHux JeT B HoBocuOupckoit oOmactu perucTpupoBaIKCh
BCIBIIIKK TPUPOJHOIO Ovara TYISIPEMHM, XapaKTepHU30BABLIETOCS B3PbIBOOOPA3HBIM MOABEMOM
YHUCIIEHHOCTH I'PbI3yHOB, CIEMHEN U KOMapoB, YTO MPUBEIO K 3a0oneBaeMocTH Hacenenus. B 2010
roay 22 ciy4as, B 2011 rony 14 ciyuaes. B 2016 rony B Hatiel o61acT ObUIO BISIBICHO 4 ciiydas
3apaxenus [7]. [loaromy cuutaro paboTy 1o TyJIsipeMHUH aKTyaJlbHOM.

Ilenb: wmenbr0 MCCIENOBAHUS SBISETCA O3HAKOMIIEHHME C BO3OYIUTENIEM JIaHHOTO
WH(DEKIIMOHHOTO 3a00JICBaHMS B €r0 pacrpocTpaHeHreM B HoBocubupckoii obmacty.

3agauu:

W3yuuts oOuye cBeneHus o 3a00IeBaHIH 1 O BO30ynuTesne

ITo3HaKOMUTBCS € TPyAAMU HOBOCHOUPCKHUX YUEHBIX

[Ipoananu3upoBark CTaTUCTUKY 10 Tysipemun B HoBocubupckoii obnactu

Tynapemus — octpoe MHPEKIMOHHOE 3a00J€BaHME >KUBOTHBIX U UEJIOBEKa, BBI3BIBACTCS
Oakrepueit Francisella tularensis. B Poccun ee nuarnoctupoBasu numb B 1926 romy. JlanHoi
UHQEKIMM He MPHUCYIIE CIJIONIHOE paclpoCTpaHEeHue, MPUPOAHbIE OYard UMEIOTCS TIOUTH Ha BCEX
aIMUHUCTPATUBHBIX TeppuTopusx PO.

N3BectHble cubupckue yuenole Ponurapex C. C. u MakcumoB A.A. aKkTUBHO 3aHUMAJIUCh
M3y4eHUEM BO3OYIUTEINS TYISIPEMHUH U CBA3BIBAIM €0 C MOMYNIALNNUENd BOASHON KpbIChl. BoimycTuinmn
B CBET MHOXKECTBO TPYZIOB Ha 3Ty TEMY, Takue Kak: «CucremMa MepOIpHUATHI 10 3aIIUTE YpoKas OT
BOJISTHOM KpPBICHI U MTpoUIIaKTUKE TysgpeMuu B 3anagHoit Cubupu», «CrocoObl 60pbObI ¢ BOASIHON
KpPBICOM - BPEAMUTEIEM CEJIbCKOTO XO3SMCTBA M HMCTOYHHUKOM TYISIPEMHM», «300J0TMYECKOE
000CHOBaHME JTaHIIIAPTHON TUNHU3ALMKU TPUPOTHBIX O4aroB Tymspemun 3ananHoil Cubupuy», «O0
Oo0ImHUX OCOOEHHOCTSAX B PACHPOCTPAHEHHMM M XapaKTEPUCTHKE OdYaroB TyinsipeMuu B [opHO-
AnTaiickoit aBTOHOMHOM o6nactuy». Tema pacripocTpaHeHus: Tylspemun B CuOMpH OCBAIIATIACH BO
BCEX MX paboTax.

Mopdonorus, ¢usznonorus u Omoxumus Bo3OyautTens. B Maszkax, B3sThIX u3 OyOOHOB U
OKpAIlIeHHBIX AHWJIMHOBBIMU Kpackamu, Bo3Oyautens F. Tularensis mmeer mnanoYKoBUAHBIE U
kokkoBHJIHBIE (opMBbl 0.3—0.7 MkcMm B anuny U 0.2—0.4 MM B mupuny. Merores u 6onee Menkue
(0.15 MKM) KIETKH, KOTOpble Npomyckaer OakTepuaynbHblii ¢(uiasTp. KokkoBuanas ¢opma
BO30YIUTENS Yallle BCEro BCTPEUaeTcs B KyJAbType, a MaJIOYKOBH/IHAS — B OPTaHU3ME KHUBOTHOTO.

JlanHOoi OakTepuu CBOWCTBEHEH MOJUMOP(U3M, KOTOPBIH BBIPAKAETCS MOSBICHUEM
HIAPOBUIHBIX U HUTEBUAHBIX hopm Oaktepun. OHa MMeeT Karcyny, He 00pa3yeT Crop U SBISEeTCs
HEMOJBWXHBIM. A3p00, TpeboBareneH K HUTarelibHOMY cyOctpary. Ilpu M3roroBieHHMH Ma3KOB
MOXKHO OOHApYXHUTh MPOAYLIUPYEMYIO MM CIU3b B KyIbTypax. Pa3MHOXeHHE HpPOMCXOAUT
noukoBanueM [1]. F. Tularensis oxpammBaeTcsi aHWIMHOBBIMH KpackaMH M SIBISETCS
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rpamMoTpuLaresbHbIM. ViMeeT cupeHeBbll 1BET Ipu OKpammBaHuu 110 PomanoBckomy-I'mmse. Ha
KPOBSHOM arape ¢ IIIOKO30i M IIMCTEMHOM 00pa3yloT IaJIkue KOJIOHHM Ceporo ILBeTa, KOTOphIE
JIOCTUTalOT MAaKCHUMAaJIbHBIX pa3MepoB udepe3 2-4 CyTOK KyiabThBHpoBaHMs. JIumb B TkaHax F.
Tularensis He okpammBaercs OumomnspHo [4]. [Ipu pa3mHOkeHHMH OakTepusi 00pazyeT KOJIOHHH
OesioBaTo-ceporo 1BeTa [2].

He umes raza F. Tularensis cOpaxuBaeT Nt0K03y, MaJIbTO3y, HHOTJ]Aa — JIEBYJIE3Y M MAHHO3Y
1 00pa3yeT KUCIOTY.

JIakTo3y, paMHO3y, caxapo3y W MaHHUT He cOpaxuBaeT JaHHas OakTepus, HO oOpa3yeT
cepoBoziopol. [loagBepraer penyKiuuy THOHUH.

I'eneTka MuKpopraHuszma. YCTaHOBJIEHO, YTO «T€HOMbl Bcex mnoaBuioB Francisella
tularensis BKJIIOUAIOT KJIACTEPhl T€HOB, KOAUPYOMUX Mwin 4-ro tuna (n4t). [Ipu 3ToM BBISBIEHBI
NOTEHIMAJIbHbIE pa3IMuMsl B TIeHaxX, KOAUPYIOUIMX OJOK MNuied, ITaMMOB pa3HbIX BuaoB F.
Tularensis, B Tom ymncne BakquHHOTO mramMa LVS. OTMeueHo, 4TO HEKOTOpble MyTalluu B T€HaX
04T M3MEHsUIM BUPYIEHTHOCTh MHUKpOOpranmsMma s Mbliied. OCHOBBIBAsICh Ha 3TUX JaHHBIX
MOXHO TPEIIOI0KNTh, YTO BBISABICHHBIC PAa3M4us B TeHaX N4T MOTYT ObITh, 1O KpaiiHel mepe
YaCTUYHO, OTBETCTBEHHBIMU 33 BUPYJIEHTHOCTb BO30YAUTEIIS TYIsIpeMun» [6].

Okosnorus. MctouHnkoM 3a0o0sieBaHus Ul YEJIOBEKA SIBJISIIOTCS TPBI3YHbI (MBIIIH, TOJIEBKH,
oHparpsl). [lepeHocurKy: MKCOOBBIH KIlell.

[lytu nepenaun TylnsipeMUH: TpPAaHCMUMUCCUBHBIM — HCIpa)kHEHUE Kienia (depes
HOBPEXCHHbIE TOKPOBBI KOXKH); ATMMEHTAPHBIM — MSCO 3apa’kKeHHOI'0 KMBOTHOI'0; KOHTAKTHBIN —
IPU pa3JeliKe LIKYpPOK; BO3AYILIHO-IIBUIEBOM — IbUIb; BOAHBIN — nomanaHue Boasl. [lepenaua ot
YeJI0BEKa K YEJIOBEKY HE MPOUCXOIUT.

Pacripocrpanenne tymsipemun B HCO. HoBocubOupckast 00macTs SBISETCS SMU300TUYECKOM
TeppUTOpUEl O TylsgpeMuu. OnuaeMmuonorus Tyaspemun Ha Ttepputopun HCO cs3anbl ¢
pacupoCTpaHEHUEM M W3MEHEHUSMU YUCJIEHHOCTH BOJSHOM IOJIEBKM KaK BEAYIIETr0 MCTOYHHKA
TynsapeMuiiHol nH@pexkuuu. [1oqo6Hy0 3aKOHOMEPHOCTh CMOIVIM OOHAPYKUTh CUOMPCKUE YUEHHbIE
[3].

ITo nx MHEHUIO, «BOJSHASL KpbICA SBJISIETCA OCHOBHBIM M MACCOBBIM UCTOYHHUKOM TYJISIPEMUU
— 0ose3Hy, onacHOM Kak JUisd JIofed, TaK M JUIS IOMAlIHUX U LEHHBIX IPOMBICIOBBIX >KHUBOTHBIX )
[3]. OnacHa naHHast HH(pEKIUSA JOMAIIHUM )XKMBOTHBIM, TAKUM KaK: OBLIAaM CBHUHbBSIM U IIPU 3TOM IS
ATHAT OHAa SIBJISIETCSl cMepTeNbHOM. Tak ke ydeHHble OTMETHJIM, YTO PA3HOCUYHUKOM TYJISIPEMUU
ABJISIIOTCA 3allbl, OHAATPa U HEKOTOPBIE IPYTHE MPOMBICIOBBIE KUBOTHBIE. BpICOKask UNCIEHHOCTD
BOJISIHBIX KpbIC 3aMedaercs Ha Bcedl Tepputropun HCO, «mo3tomy Oopb0Oa ¢ BOASHOW KpBICOH B
LEJSIX O3I0OPOBJIEHHS MECTHOCTU OT TYJISIPEMUU OAMHAKOBO AKTyaJbHO KaK B CEBEPHBIX, TaK U B
IO’KHBIX parioHax» [3].

Ilo panneiM MaxkcumoBa A.A. u @omurtapeka C.C. BOIsSHBIE KpBICHI HEPaBHOMEPHO
pacripocTpaHeHbl Ha Tepputopun 3anagaHoi Cubupu. X mMaccoBoe MOSIBICHHE B OIMPENCICHHOM
MECTE CBSA3aHHO C Pa3MHOXEHHEM MECTHBIX KPBIC, @ HE C HAIIECTBUEM BOJSHBIX KPBIC U3 COCEIHUX
paiionoB. Taxke @onurapexk C.C. 1 MakcumoB A.A. oOpalialoT BHUMaHUE Ha BOJHBIN pPEXHM.
Hanpumep, B HuxHeM TeueHHH p. OOb HEONArONPHATHBI AJS KU3HM BOASHOM KpBICHI, TaK KakK B
rofibl C MPOAOKUTEIbHBIM BECEHHUM IOJIOBOJBSMU U JIETHUMH NaBOAKAMH 3aTAIUIMBAIOTCS HMX
rHe3na. B cienctBue 3Toro rmGHET MHOTO B3pOCHBIX 0co0eil M X MonomHsK. B 3ToT mepuon
BPEMEHHM BCIBILIKU TYISIPEMHUH CHUXKAIOTCS. [IpOTHBOIIONIOKHOE SIBICHHE XapaKTEPHO B CPEAHEM U
BepxHeM TedeHHu p. OO6U. MaccoBOCTh Pa3MHOXEHHUS XapaKTEpHO I 3TOr0 MECTa 4Yalle BCEero
MOCJIe BBICOKMX U MPOJIOJKUTEIbHBIX Pa3JIMBOB.

Cubupckue ydeHHbIe OTMEUAIOT, YTO B 3anaaHoil CuOupu yaie BCEro BCTpeyaeTcs BOIHBIN
crioco6 3aboneBaHUs TYISIPEMHEH, KOTOPhIE COMPOBOXKIAIOTCS aHTMHO3HO-OyOOHHOU (opmoii. 3a
1950-1975 rr. B 3ananHoi Cubupu OblI0 3aperucTpupoBaHo 116 ciydaeB 3apakeHUs TYAIpEMUEH.

Ha puc. 1 nmpeacrapiieHa 3aBUCUMOCTD BCIBIIIEK TYISIPEMUHM C POCTOM PACILIONa BOISHOM
MOJIEBKH [8].
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Puc. 1. IlepBas riiaBHast KOMIIOHEHTa 3a00JIEBAEMOCTH TYJIIpEMHUCH HAacEJICHUS PaiOHOB
HoBocubupckoii 061acTi ¥ BCIBIIIKKA MaCCOBBIX Pa3MHOXKEHHUN BOISHOM MOJIEBKU B iepuox 1955-
2000rr.

Campiii  BbICOKMH  Bcruieck uHpeknuu npuxomutcs Ha 2010-2011 . Beuio
3aperuCTpUpoBaHO 36 cilydaeB 3apa)Ke€HUs, Cpelud KOTOphIXx 2 pebenka no 14 ner. Bricokas
BCIIBIIIKA 3a00NeBaHuil Oblia otMedeHa B 2010 roay u3-3a TOro, 4TO IIIOTHOCTH BOASIHON MOJIEBKU U
N0JEBKU-9KOHOMKH cocTaiisiia 240—-1400 ocoOeit Ha 1 ra. Ilpu obcnenoBaHuyM MaBIIMX BOJSHBIX
IOJIEBOK U BBIIEJICHUU BO30yIUTENs TYIIPEMHM M3 OOBEKTOB BHEUIHEH cpelbl ObUT BBIAEICH
IPUPOJHBINA oyar TyaspeMuu. 3a0o0JIeBLIME JIOIM, HAXOAUBIIMECS HA CBOUX JIAYHbIX y4acTKaX, HE
IPOXOAMIM BaKIMHAIUIO OT Tynsipemun (cranuus Komapoka HoBocuOupckoro paiioHa, nmocenox
MarseeBka llepBomaiickoro paiiona r. HoBocuOupcka, cranuus IllenkoBuumxa ToryumHckoro
paiiona). Ilepenocunkom okazancs cienenb [7]. JJo 2010 roma ciydau 3aboneBaHus TYISIPEMUU B
HCO 6pum 3aperucrpupoBanbl nocienanuii paz3 B 2004 romy (11 ciydaeB) m 5 ner He OBUIO
3aperUCTPUPOBAHO HU OJHOrO OOJBHOrO B Hameidl oOnacTh. AHTUI€H K BO3OYIUTENI0 ObLI
YCTAHOBJICH B Mpo0ax OT KJEHIel u rpei3yHOB Ha Tepputopusix KomsiBanckoro n KpacHosepckoro
paiioHoB M Ha rpanune HoBocuOupcka BecHoit B 2011 romy. /[lanueie Teppuropuun B HCO
ABJISIIOTCA AKTUBHBIMU TPUPOAHBIMU oudaramu Tynsapemuu. B 2014 roxy 3apeructpupoBaHo 3
ciyuast 3aboneBanus [9]. B 2017 rogy eme He ObUIM 3aperuCTPUPOBAHBI CIy4aud 3apakeHUs
Tynsipemuent (1anuslie Ha 20.07.2017 ) [5].

BeiBombL:

Takum 00pa3zom, M3y4yeHbl OOIIME CBEIEHUS O 3a00JIEBAHUU U O BO3OyAMTENE TYISPEMUU.
[TosmyueHsl JaHHBIE O €r0 PacIPOCTPAHEHUH.

W3ydeHnbl Tpyapl HOBOCHMOMPCKHMX y4Y€HHBIX. bblla BbISIBI€Ha 3aKOHOMEPHOCTh B
pacripocTpaneHur BojsiHON Kpbickl B HCO 1 Benblikax 3a00sieBaHMs TYJIIpEMHEH.

[Ipoananu3upoBaHbl JaHHbIE paclpocTpaHeHus Tynspemun B HoBocubOupckoil obmactu.
Br1siBIeHBI O4aru TyIsspeMUH.
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AHAJIM3 MUKPOBUOTBI ATMOC®EPHOTI'O BO3JYXA CTYJIEHYECKOI'O
I'OPOJIKA HOBOCUBHUPCKOI'O I'AY U NPWIETAIOIIIUX TEPPUTOPHUI B
JIETHUM MEPHO/T

A.C. Yuprosa
B.I'. I'opckux, cmapuuii npenooasamens
Hoeocubupckuii 2ocyoapcmeennuiii acpapHulil yHUgepcumen

N3 Bcex cocTaBHBIX 4acTei OWochepbl UIT HOPMAIBHOH KU3HEACITEILHOCTH YEIIOBEKA,
Ipex/ie BCero, Hy)xeH Bo3ayX. Cpelld MHOTHX 3KOJOTHYECKUX IPOOJIeM COBPEMEHHOCTH 0coboe
MECTO 3aHMMaeT 3arps3HeHHe aTMoc(epHOro BO3ayXa IOA BO3IACHCTBHEM YEIOBEKAa U €ro
XO35IMCTBEHHOM JiesTenbHOCTH. Bo3aymiHas cpena oOuTaHus He OnaronpusTHa JUis pPa3BUTUSA
MHUKPOOPTraHU3MOB H3-32 HEAOCTATOYHOI'O0 KOJMYECTBA MUTATEJIBHBIX BEIIECTB WM UX IOJIHOTO
OTCYTCTBUS, YJIbTPaduOIETOBOr0 00gydeHHs U BbIcymMBaHUA. OIHAKO MHUKPOOPTaHU3MBbI
CIIOCOOHBI JIMTENBHBIN TMEpPUOJI COXPAHSTh CBOIO IKU3HECHOCOOHOCTh B BO3Ayxe. [JaBHBIM
HUCTOYHMKOM 3arpsi3HEHHs] BO3LAYLIHOM Cpenbl ABIAECTCA IMOYBAa. YaCTUUYHO MHMKPOOPTraHHU3MBI
MONAJAa0T B BO3JIYyX C OTKPBITBIX BOJOEMOB C KalelIbKaMHM BOJIbI, OT YEJIOBEKA, MXUBOTHBIX,
pactenuii. [1]. KonruecTBO MUKPOOPraHM3MOB B BO3yXE€ MOXKET K0Je0aThCsl B IIMPOKUX Tpeesax
U JIOCTUraTh JIeCATKOB Thicsiy. Hanbonee 3arps3HeH BO3yX KPYIHBIX MPOMBIIUIEHHBIX T'OPOJOB.
Mukpoopranu3amMsl BO3IyXa OYEHb pa3HOOOpa3Hbl, HO OoJiee IIHMPOKO B HEM MPEJCTaBICHbI
CIIOPOBBIE U MUTMEHTHBIE OaKTEpPHH, a TAKKE CIIOPbI TPUOOB, NMEIOILIUE 3AIUTHBIE MEXaHU3MBI K
HeOnmaronpusiTHeIM ~ (pakropam [2]. Hamuuume MHUKpPOOPraHH3MOB B aTMOC(HEPHOM BO3AyXe
HaNpsIMyI0 3aBUCUT OT KJIMMaTU4YECKUX (DPAaKTOPOB Ha OIpPENEICeHHOW TEPPUTOPUH, B TMEPBYIO
ouepeb TEMIIEPATYPhl U BIIAXKHOCTH, a TAKXKE BPEMEHU T'0fja U CYTOK.

Henp paboTbl: AHanu3 MHUKPOOMOTHI aTMOC(EpPHOro BO3AYyXa CTYAEHUYECKOTO TOpOJKa
HoBocubupckoro I'AY u mpuneraromux TeppuUTopuil B JeTHUN nepuoA. [[ns BeIMOTHEHUS Lenu
pelaINCh CIEAYIOLIME 3a1a4u:

1. TIpoBecTH aHAIN3 METEOKIMMATHYECKUX YCIOBHIA MPOBEICHUS SKCIIEPUMEHTA.
2. OmpenenuTth KOJIMIECTBEHHBIH COCTaB MUKPOOHOTHI HCCIIEYEMOT0 BO3IyXa.
3. OnpenenuTh Ka4eCTBEHHBIN COCTaB MUKPOOHOTHI UCCIIEAYEMOT0 BO3/1yXa.

MarepuaJ, 00beKTBI M METOAbI HCCJIEIOBAHMS.

OOBeKT uccrnenoBaHus - aTMoc(epHbIi BO3AYX CTyleHUYecKoro ropojaka HoBocubupckoro
['AY u npuneraromumx TeppuTOpUi B JIETHUN TEPUO/I.

Metox wuccnenoBaHuss MUKPOOHMOTHI aTMOC(EpPHOro BO3AyXa - KyJIbTypaidbHbIA. Jlims
IIPOBEJICHUS UCCIIEJOBaHUI Oblla BbIOpaHa yHUBEpCallbHas JUIsl calpOPUTHBIX MHUKPOOPTaHU3MOB
msico-rienToHHbIl arap (MITA). Mcnonb3oBanu meron ocaxaenus no Koxy [3]. KonuuecTBeHHBbIIM
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U Ka4eCTBCHHBIH COCTaB MHUKPOOHOTBHI OMPENENSUIA 110 MOP(OIOTUH KOJOHUH M MHUKPOCKOIHU

Ma3KoB-TipernapaToB [4,5]. MeTeokmMaTHYeCKie YCIOBUS IPOBEACHHS SKCIIEPHMEHTA OLICHUBAIIH

exxenneBHo B 14.00 mo nanubiM caiita The Weather Channel u BusyansHo B Teuenue aus [6].
Cxema yccae1oBaHui:

1 BapmaHT — aTMOCQEpHBII BO3AyX TEPPUTOPHUH, NpHIEramimeil Kk kKoprycy buomoro—
TEXHOJIOTMYECKOro (akyibTeTa;

2 BapuaHT — arMOCQEpHBI BO3AYyX TEPPUTOPHH, NpuUierammeid K QoHTaHy
Hosocubupckoro 'AY;

3 BapumaHT — arMoc(epHbIi BO3AyX TeppuTopuu npuieratomeid k HoBocubupckomy 'AY
OCTaHOBKHU TPAHCIIOPTA;

4 BapuaHT — aTMoc(hepHBbIi BO3ayX npuieratomnieit k reppuropun HI'AY 3eneHoii 30HbI.

O160p npo6 npoBoauIK 6 UIOHSA U 7 UIOJSA B 3—X MOBTOPHOCTSX M B 6—TH MOBTOPHOCTSX HA
npuieratomeit k teppuropun HI'AY 3enenoit 30HbI. MUKpOOpraHu3Mbl KyJIbTHUBUPOBAIM B
TepMmocTare 5 cyTok npu temmneparype 27 °C.

Pe3yabTaThl Hcc/ie10BaHUSA

3a mepuoa MNPOBEACHUS HSKCIEPUMEHTAa IOroJHbIE YCiaoBHMsS u3MeHsauch. Camas
MUHMMaJbHasg Temmeparypa Obuia +13°C, a wmakcumanbHas +32°C. Haubonee BbIcOKas
Temreparypa HaOJroaiack BO BTOpPOM MOJOBUHE HIOHA. B uione temmepaTypa He MOJHUMAaIach
Beiie +30°C. Brimajenue ocajkoB ObLIO OTMEYEHO B KOHIIE NEPBOH M BTOPOM IOJIOBUHBI HIOHS,
YTO CKA3aJI0Ch Ha MOBBIIICHUHU BJIAXKHOCTH B 3TOT MEPHOJI U HEKOTOPOM MOHMKEHUH TEMIIEPATYPhI
(puc. 1-3). JlaBineHue HU3MEHSIOCH B quana3one 738-762 mm. pr. cr. CKOPOCTh BETpa B CPEeIHEM
cocraBmia 3 M/C ¥ HE TIpeBbIIIaa 6 M/c.

Temnepartypa,°C
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Puc. 1. /luHamuka W3MEHEHUH TeMIlIepaTypbl Ha HM3y4aeMOW TEPPUTOPUU IPOBEACHUS
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Puc. 2. JluHamuKa W3MEHEHHH BIAQXXHOCTH Ha HW3y4aeMON TEPPUTOPUHU MPOBEACHUS
DKCIIEPUMEHTA B niepuoz ¢ 6 ntoHs no 22 urong 2017 r.
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Puc. 3 KonuuecTBO ocaskoB Ha HM3ydyaeMON TEPPUTOPUHU MPOBEACHUS HKCIICPUMEHTA B
nepuo/ ¢ 6 utons no 22 uronst 2017 1.

B pesynbTare u3ydeHus: KOJIMYECTBEHHOTO COCTaBa MUKPOOMOTHI YCTAHOBIICHA HAMOOIbIIAsT
YHCJIIEHHOCTh MHKPOOPTaHM3MOB B BO3Jyxe mpuieraromeid k tepputopun HI'AY ocranoBku
TPaHCIOPTA M3-3a OOJBIIOrO MOTOKAa MamMH U mozaen (uoHb — 6029,7 KOE/M3, utons — 127389
KOE/m3). Ha Tepputopuu 3eieHoi 30HbI 001[ass MUKPOOHash 00CEMEHEHHOCTh 3HAYUTEIBHO HUKE
(utonb — 3388,5 KOE/M3, utosie — 5477,7 KOE/M3), T.K. HCTOYHUKOB HETaTUBHOT'O BO3/ICHCTBUS Ha
aTMocepHbIi BO31yX MeHblle. Hanbounpinas YUCICHHOCTh MHKPOOPTaHU3MOB B aTMOC(HEpPHOM
BO3[yXC YCTaHOBJCHA B HIOJC Ha TEPPUTOPHHU, IpHierawiieii k kopnycy buonoro—
TexHojorudyeckoro Qakynprera (32356,7 KOE/M3), pacnoiokeHHOH psaoM ¢ 3arpyKeHHOI
ABTOMOOMJIBHBIM TPAHCIIOPTOM JOPOTOil M OOJBIINM KOJMYECTBOM MPOXOJSIIMX Yepe3 JaHHYIO
TEepPPUTOPHIO JTroCH (Tabmuna 1).

Tabnuna 1 — KonnuecTBeHHBIN cocTaB MUKPOOHOTHI uccienyemoro Bo3ayxa, KOE

TToka3zarenn HIOHb HIOJIb
Bapuant Bapuant
1 2 3 4 1 2 3 4
Cpennee 5562.6 | 5647.6 | 6029,7 | 33885 | 323567 | 40764 | 127389 | 54777
KOE/1M3
N3yuenne KauyecTBEHHOIO0 COCTaBa MHUKPOOPTaHU3MOB B aTMOC(HEpPHOM  BO3AyXe
CTy,Z[eH‘ICCKOl"O ropoz[Ka U npnﬂera}omeﬁ TeppI/ITOPI/II/I OCTAaHOBKHU BBIABUIIO B HIOHC

JIOMUHUPOBaHUE HAanOoJIee YCTOMUMBBIX K COJTHEYHBIM JIydaM M MCCYIIAIOIIEMY JeHCTBUIO BO3/IyXa
KOKKOBBIX opM (65,7-87,8%), 4TO COOTBETCTBYET HOPMAaIbHOM MUKPOOHOTE BO3Ayxa. B Bo3myxe
3€JICHOM 30HBI J0JIs1 KOKKOBBIX popM cHmkaercs (49,2%), a mons Garwt yBenuuuBaerces (21,5%),
3TO BEPOATHO CBA3aHO C YBEIMYEHUEM BIAXHOCTH BO3JyXa M MEHBIIUM KOJHUYECTBOM
MPOHUKAIOIIUX COJHEYHBIX JIyde Ha YypoBHE oTOOpa Tpoo. B wurone coorHommeHue
MOP(}OJOTHUECKUX TPYII MEHsSeTCs, A0S KOKKOBBIX (OPM 3aMETHO CHIDKAETCS B BO3IyXe
TeppuTOpul cryaeH4deckoro ropoaka HI'AY u mpuneraromux TeppuTopuii OCTAHOBKM TPAHCIIOPTA
U 3eleHON 30HBI (cooTBeTcTBEeHHO 46,1; 41,2; 36,7%), 3a HUCKIIOYEHHEM BO3AyXa TEPPUTOPUU
ouonoro-texHomorunueckoro Qaxymnprera (79,9%). Bo3MoxkHO, 3TO OOBSACHSETCS yBEIUYEHHUEM
KOJIMYECTBA OCAJKOB U MOHWKEHHEM TEeMIIepaTyphl B MEPHUOJI, MPEAIECTBYIONUN 0TOOpY Mpod B
utosie (Tabnuia 2).
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Tabmuna 2 — KauecTBEHHBIN COCTaB MUKPOOHOTHI MCCIIETYEMOT0 BO3IyXa 1O
Mopponorudeckum rpynnam (% oT 061Iero KoJamuecTsa)

Mopdonoruaecku HIOHD HIOJb
C IPYIIIbI Bapuanr Bapuanr
MHUKPOOPTaHU3MO
B 1 2 3 4 1 2 3 4
Barumisr 6,2 11,1 4,2 21,5 3,4 21,3 8,2 46,8
Koxku 87,8 | 65,7 81,1 49,2 79,9 46,1 41,2 36,7
bakrepun 3,0 55 0,6 19,2 13,7 6,4 47,1 45
['pubbI 2,3 17,7 14,0 10,0 2,9 26,2 3,5 12,0
AKTUHOMHUIIETHI 0,7 0 0 0 0,1 0 0 0
OO6iiee K0JI-BO 100 100 100 100 100 100 100 100
BriBoaBI

1. VYcranoBneHo, 4To HauOoOJblIas YHUCICHHOCTb MMKPOOPraHM3MOB HaOIOJaeTcs B
aTMOC(EpHOM BO3JIyXE€ HCCIIEIYEeMBIX TEPPUTOPUH, MOJBEPKEHHBIX BO3JIECHCTBHIO TPAHCIOPTHBIX
IOTOKOB U CKOILJICHUIO JIt0/IeH (Ha TEpPUTOPUH KOPITyca OHOIOr0-TEXHOJIOIMYECKOro (haKyIbTeTa U
IPUIEraroIlel K CTyJeHYECKOMY rOpO/IKY OCTAHOBKE TPAHCIIOPTA).

2. U3ydeHume KadyeCTBEHHOI'O COCTaBa MHUKPOOPIaHM3MOB B aTrMoc(epHOM BoO3ayXxe
CTYJ€HYECKOI'0 FOPOJIKA U MPUIEratoIlUX TEPPUTOPHUM BBISIBUIIO B MIOHE IOMUHHpPOBaHUE Hanbosee
YCTOMUYUBBIX K COJHEYHBIM JIy4aM M MCCYILAIOUIEeMYy JEWCTBUIO BO3JyXa KOKKOBBIX (hopM, 4TO
COOTBETCTBYET HOpPMaJIbHOW MHKpOOHOTE BO3/yXa. [loBbIllIEeHNE BIQXKHOCTH BO3/lyXa U CHU)KEHUE
KOJINYECTBA COJHEYHBIX Jy4Yel MOCTYMAIOUIMX B MPU3EMHBIE CIOM aTMOC(epsl B UIOJIE BIUSET Ha
COOTHOIIIEHUE MOP(OJIOTHUECKUX TPYII MUKPOOPTAaHU3MOB B BO3AYXE HCCIETYyEMBIX TEPPUTOPHH,
yBEJIMYMBasi A0JI0 Oanuiul U GakTepuil.
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OCOBEHHOCTHU BAKTEPHAJIBHOI'O 'EHOMA

E.B. llImaxosa
JLA. Jlumeuna, k. 6. 1., Ooyenm
Hosocubupcruii 2ocyoapcmeenmbiil acpaprbviil yHUgepcumem

AKTYaJIbHOCTD TeMbl.
YCTaHOBIEHO, YTO OaKkTepuu, Kak M Jpyrue >KuBble opraHusmel, conepxar JIHK,
OTBEYAIOIIYI0O 32 XpaHEHHWE W peajHu3alMi0 TeHeTHYecKodM uHopMmauuu. OTta HHPOpMAIUsL
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HaXoAuTCsl y OakTepuil B YHUKAIBHBIX CTPYKTypax (OJHOH KOJBLIEBOM XpoMocoMme W
pacrojoKEeHHBIX B IJJa3Me KJIETKH IUa3Muiaax). Bmecte ¢ Tem, oOHapyXeHbl HETHIIHYHBIC
MHUKPOOPTaHU3MBI, Y KOTOPBIX HMEETCs TUIUIOMIHBIA Habop xpomocoMm (Brucella melitensis),
xpoMocoma JuHeHHOW ¢opmbl  (y  Streptomyces ambofaciens) [13], a B 2010
roxy actpobuonorom HACA ®emucoit Bonb(h-CaiiMoH Obul  OOHapyXeH IITaMM OaKTepHid,
HazBaHHbli GFAJ-1, ucmone3yromuii B mpoleccax BO BCEX IIpolieccax MeTabojgu3Ma BMECTO
dochopa wmbibsk [14]. DakT cymiecTBOBaHHS TAaKHMX HCKIFOYUATEILHBIX OPraHU3MOB J1aeT
OCHOBaHHUs TOJIaraTh, YTO BO3MOXHBI ()OPMbI KU3HH, B OCHOBE KOTOPBIX JIEKAT KapIWHAIBHO
OTJIMYAIOIINECS OT MPUBBIYHBIX HAM OMOXUMHUYECKHE IMPOIIECCHI.

[ToaTomy Bompoc u3ydeHust OGaKkTepruaIbHOTO TeHOMa MPOJOJIKAET OCTABAThC UHTEPECHBIM
U aKTyalIbHBIM.

Lenp paboThl - paccMOTPEeTh OCOOCHHOCTH OpraHU3allMd HACJIEICTBEHHOTO armapara
Oaktepuid. Jlyiss 3TOro pemialoTcs CICAYIOIIME 3aJadd: O3HAKOMJIGHHE C OaKTepualbHON
XPOMOCOMOM Yy pa3HbIX BUIOB OaKTepuil; pacCMOTPEHUE POJIM IUIa3MHJI B KJIETKE, a TaKXKe MyTel
nepesayd reHeTUYecKod MH(OpMAalUU, OTCYTCTBYIONIUX Yy TMPEICTABUTENCH KaKUX-JTHOO IPYrux
JKUBBIX CYIIECTB.

BakrepuanbHas xpomocoma. Bce xkuBble opraHu3Mbl pa3MHOKaroTcsa. Bemymias ponb B
3TOM mporecce npuHanexut monekyiaaM JHK u ux ornenbHbIM ydacTkam — reHam, Tak Kak OHU
coJlepkaTr creur(puueckyro s BHAAa M KOHKPETHOrO OpraHu3Ma MH(OpMAIHIO, Mepelarolryrocs
MIOTOMKaM.

Pa3mepsr monekyn JIHK o6b14HO yka3pIBalOT B Mapax OCHOBaHUH, I.H. uin bp (base pairs).
['eHom Oaktepuii — (COBOKYIHOCTH HACJICJICTBEHHOW WH(POPMAIMN) CHJIBHO BapbUPYET 10
pasmepam: ot 159,662 b.p Mb y 6akrepun Carsonella u3 ximacca 'amma-nporeob6akTepuu THIA
npoteodakrepun 10 13 m.b.y Sorangium cellulosum. Toro e tuma. OgHAKO CTOUT OTMETHTD, YTO B
reHoMe OakTepuil «MomJamuMuy» (TO €CTh, HE KOJUPYIOUIMMH Oenku) sBisitoTcsa npumepHo 20%
reHoB [15], B TO BpeMsi Kak JuUis BCEX SICPHBIX (OPM JKU3HH 3TOT MPOLEHT OOBIYHO TOpasio
Oonbiie, HanpuMmep, y deaoBeka okoiao 98-99 [5]. Tak ke CTOMT MMETh B BHIY, 4TO OaKTEpUHU
CHHTE3UPYIOT HEKOTOpble (hepMEHTHI (a COOTBETCTBEHHO W HEOOXOIMMBIE OCIKH) TOJIBKO TPHU
HAJIMYUU OIpE/EJICHHBIX MUTATENbHBIX BEUIECTB B KYJIbTypalibHOM cpene. Ecium »Tu BemiecTBa
yIAISIOTCs, CUHTE3 (hepMeHTOB ocTaHaBnuBaercs [10].

B oTnuume oT SyKapHOT, uUbs TeHETHYecKas WHGpOpMalus XpaHUTCS B sJpe B BHJE
nunenHon monekynsl JJHK ¢ qumiounnabiM HaOOpoM T€HOB, g OakTEepHil XapaKkTepHO HaIUdHe
TOJIbKO OJJHOM AByXuLenoyeuHoi Mosnekyisl JIHK konblieBoit popmMbl 1 ramioniHoro Habopa reHoB
(COCTOSAIIETO U3 BCEro OJHOW XPOMOCOMBI!), HAXOSAIIUXCS B YHUKAIIBHON CTPYKType — HYKJICOU 1€
(monobue s/pa), a Takue MPOLECChl KaK TPAHCKPHUIIKSA, PEIUIMKALUS U perapanus npoTeKkaoT 0e3
ydactusi 0enkoB-TUCTOHOB [2]. CTpykTypa KOJIBIICBOH OaKTepUallbHONH XpPOMOCOMBI ObLiTa
npemioxkena B 1956 roay XKako6om u Bonbmanowm [7], 10 3TOro OTKpBITHS OBLIO MPUHSTO CYMTATH,
YTO XPOMOCOMBI BCEX JKUBBIX OPraHU3MOB JINHEHHBI.

Eme oaHOil 0cOOEHHOCTBIO OaKTEpUANIBHOTO TE€HOMA SBIAETCS OOBEIMHEHHE MHOIMX
(GYHKIIMOHAJIBHO CBA3aHHBIX I'€HOB B TaK Ha3bIBAEMbIE ONEPOHBI, KOTOPbIE MPEICTABIAIOT COOO0I
IpyMIy T€HOB, HAXOJAMIMXCS MoJ ooummM npomoTopoM (yyactkoM JIHK, Ha KOTOpOM mpoxoauT
crieruduueckas Tpanckpuris) [3].

B cpennem, HacnencTBEHHBIN MaTepuai OaKTepUaIbHOM KIETKU BKJIIOUAET B ¢€0st 10 5 MIIH.
nap ocHoBaHui. JlockoHaBHO M3y4eH reHoM E.COli - renetndeckas uHpopmaius 3Tol OakTepun
3aK0/IMPOBAaHA B OJHOW JBYXIenodyeuHoi konibleBoi monekyne JHK, conepxkameit 4,6 muH.nmap
HYKJIEOTHJIOB, JUIMHA MOJEKynsl 1,5 mm, Bpems permnukauud — 20 muH [9]. [Tockonbky minHa
XPOMOCOMBI M3MEpSieTCs B MM, YTO MpPEBBINIAET AMUHY OaktepuanbHoi kietku (1,5-3,0 MkMm B
CpemHeM), XpoMocoMma JOJDKHa OBITh OCOOEHHBIM o0pa3oM B HeW ymakoBaHa. Moiekyna
xpomocomHoi JIHK Haxonmutcst B cymepcnupann3oBaHHOM (opMe M CBEpHYTa B BHJIE IETElb,
YUCJIO KOTOPBIX cocTaBisieT 12—80 Ha xpomocomy [2]. IleTnn B ieHTpe HYKJIEOoHnaa, 00hETUHSIIOTCS
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3a cuer cBsa3biBaHus JIHK ¢ cepaieBuHHON CTPYKTYpOid, MpencTaBIeHHON MOJEKyJIaMHu 0co0O0ro,
yHukansHoro kinacca PHK — 4,5 S pPHK [2].

VY npokapuot monekynsl pubocomansHoi PHK coBcem mHBIE 10 cBOMM CBOWCTBaM (5S-,
16S-, 23S-pPHK) [2], uTo sBIIsieTCSI OCHOBOM H300pETEHHUS M MCITOJIb30BaHUS Psiia aHTHOMOTHKOB B
MeaunuHe. Takas ymakoBKa OOECIIEUMBAET IOCTOSHHYIO TPAHCKPHUIILMIO M HE MPEMSITCTBYET
PEIUIMKALINH.

IInasmMuabl. YHUKaIbHOE CBOWMCTBO OaKTEepHANbHOM KJIETKH — HAJIM4YUe IUIa3Muf —
nByxienouednsix Mosiekyn JJHK, koTopsie ciocoOOHBI Ha aBTOHOMHYIO OT KOJIBIIEBOW XPOMOCOMBI
perukanuio. Permkaruss — 3To mporecc cuHTe3a goudepHert Mmonekyinsl JIHK Ha wmarpuue
ponutenbekoil. COOTBETCTBEHHO, PEIUIMKOH - EAWHHIIA Te€HOMa, CIOCOOHAas K aBTOHOMHOM
perukanuu [13].

Ha nmomo mnasmuanoit JIHK moxer nmpuxomautscs 1-15% HacieactBeHHONW MHPOpMALUU
OakTepuanbHOi KieTku [8].

[TnasmMuapl 1aOT OakTepusM OTPOMHBIC IMPEHMYIIECTBA W TEM CaMbIM MOBBIMIAIOT KX
YKU3HECTIOCOOHOCTb.

Oco00 BaXHBI  IUIA3MHUIBL, KOAUPYIOIIME CHHTE3  (EPMEHTOB,  pa3pyHIArOIINX
aHTHOaKTepuanbHble penaparsl (aHTHOUOTHKY, HanpuMmep). OHU MOTy4YHJIM Ha3BaHue R-rmazmun
(oT amri. resistance - mporuBojmeiicTBue). Tak e HMMEIOTCS IUIa3MH[IbI, 00CCIICYHBAIOIINEC
HPOIYKIIHIO (aKTOPOB MATOTCHHOCTH (TOKCHHOB) [4].

[TnasMuapl, KOTOpBIE MOTYT OOpaTHMMO BCTPaMBaThCA B OaKTEPHAIBHYIO XPOMOCOMY U
(GYHKIIMOHUPOBATH B BUJIE €IMHOTO PEIUIMKOHA, HA3bIBAIOTCS HHTETPATUBHBIMU

[Mna3smuapl, crnocoOHBIE mMepenaBaTbCcsl M3 OJHOW KIETKM B JAPYTryl0, HMHOT/AA Jlaxe
NPUHAUICKANIYI0O  MHOM  TAaKCOHOMMYECKOH  €IMHHIIEe, HA3bIBAIOTCS  TPAHCMUCCHUBHBIMU
(koHBIOTATHUBHBIMK). TpPaHCMHCCUBHOCTh MPHUCYINA JIUIIb IUIa3MHUJIaM, HMEIOIIMM OCOOBIN tra-
OTIEPOH, B KOTOPBIM BKJIIOYEHBI T€HbI, OTBETCTBEHHBIE 32 MEPEHOC. JTU T'€HbI KOJUPYIOT MOJIOBBIC
WM, O0pasylolue «MOCTHK» C KJIETKOH, HE colepiKalled TPaHCMUCCUBHYIO IUIa3MHUIY, I10
koTopoit mnasmuaHas JIHK nepenaercss B HOBYIO KIETKY. DTOT MPOLIECC HA3bIBACTCS KOHBIOTAlMen
[1].

Takux >ke MEXaHU3MOB HE CYIIECTBYET OOJIbIIE HU Y OJJHOTO KJIacCa JKUBBIX CYILIECTB.

MHuorue R-mma3Muibl sSIBISIOTCS TPAHCMUCCUBHBIMU. FIMEHHO € 3TUM SIBJICHHEM 3a4acTyIO
CBsI3aHO 00Opa3oBaHKe CynepuH(EKIHi B MEIUITMHCKUX YUPEKICHUSIX.

Hexkortopsie OakTepualibHble KJIETKH COJEPKAT IUTa3MHU[IbI, JACTEPMUHHUPYIOIIUE CHUHTE3
OaKTEpUILIUIHBIX 1O OTHOILIEHHUIO K IPYruM OakTepusiM BemlecTB. Hampumep, HekoTopsie E. coli
BrazeroT Col-Tuta3Muoi, ompenensiomed CUHTE3 KOJMUIIMHOB, O0JIAJAONIUX aKTUBHOCTBHIO TIO
OTHOILIEHHIO K KOMU(OpMHBIM OakTepusiM [1].

IlogBU:KHBIE TeHeTHYeCKHe 3JIeMeHThbI. VICKIIOUHWTEenhbHO B COCTaB OaKTepUaIbHOTO
reHOMa BXOJST TOABHKHBIC T€HETUYECKHUE 3JIeMEHTHI. K MOJBM)XKHBIM T'€HETUYECKUM DJIEMEHTaM
OTHOCSITCSI BCTABOYHBIE MTOCJIEI0BATEILHOCTH U TPAHCIIO30HBI.

[Tepemernasicey, mOABMXHBIC TEHETUYECKUE DIIEMEHTHI BHI3BIBAIOT:

1. MnaktuBanuio reHoB tex yyactkoB JIHK, kyna onu, nepemecTuBIINCEH, BCTPAaUBatOTCS.

2. Ob6pazoBaHue MOBPEKICHUN TEHETHUYECKOTO MaTepHalia.

3. BcTpauBanue mia3Muibl B XpOMOCOMY.

4. PactipocTpaHeHHEe T€HOB B MOIMYJSIIIUN OaKTEpUi, YTO MOXKET MPUBOIAUTH K M3MEHEHUIO
OMOJIOTUYECKUX CBOWCTB MOMYJISIIINK, CMEHE BO30yauTeNel NH(MEKIIMOHHBIX 3a00JIeBaHUH, a TaKKe
CIOCOOCTBYET IBOJIFOIIMOHHBIM MPOIIECCAM CPETd MUKPOOOB.

OnHako TOABUKHBIE TI'E€HETUYECKHUE DJIEMEHThl HE SBISAIOTCS CaMOCTOATEIbHBIMU
PEIUIMKOHAMU, UX peIUIMKanus - coctaBHOM anemeHT perumkanmn JJHK pennmkona, B cocrase
KOTOPOIr'0 OHU HaxoastTcs [6].

BceraBounbie nociaenoBateabHocTH (1S-31eMenThI) — 3710 yuactku JIHK, crocoOHbIe Kak
1[eJI0€ MepeMEeNIaThCsl U3 OJHOTO YYacTKa PEIUIMKOHA B IPYTOM, a TAK)KE MEXKY PEIITMKOHAMH.
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BcraBounbie MOCJICO0BATCIIBHOCTH COACPIKAT JIMIIb TC I'CHbI, KOTOPBLIC HGO6XOI[I/IMI>I JJIsL UX
COOCTBEHHOr0  IepeMeIlleHHs; TeH, Koaupyolmuid  (epMeHT  TpaHcmo3asy, M  TI€H,
JNEeTEePMUHUPYIOIIUKA CHHTE3 perpeccopa — Oenka, BBI3BIBAIOIIETO AKCIPECCHUI0 (AKTUBAIIMIO)
HEKOTOPBIX I'€HOB, KOTOPBIN PEryIupyeT Bech mpolecc nepemerieHus [6].

OTnuuuTenbHOM 0COOEHHOCTBIO [S-371eMEHTOB SIBISIETCS HAIM4YMEe Ha KOHI[AX BCTABOYHOMU
[I0CJIEI0BATEIbHOCTY MHBEPTHUPOBAHHBIX IMOBTOPOB. OTH HHBEPTUPOBAHHbBIE IOBTOPHI Y3HAET
dbepMeHT TpaHCIo3a3a, KOTOpasl 3aTeM OCYIIECTBISET OAHOIENouYedHble paspeiBbl memei J[HK,
PAcCIIONIOKEHHBIX 110 00€ CTOPOHBI OT MOJABMXKHOIO 31eMeHTa. OpuruHaipHas konus IS-snemenra
OCTaeTcs Ha MPEeKHEM MECTe, a €€ PEIUITMKAIMOHHBIN JYTUIMKAT TIepeMenaeTcs Ha HOBBIH y4acTOK.

Tpancnozonsl — 310 cermenthl JIHK, oOnanmaromme temu ke cBoiictBamu, uro u IS-
3JIEMEHTHI, HO MMEIOUIME CTPYKTYPHbIE I'€Hbl, 00ECIEUMBAIOIINE CHHTE3 MOJIEKYJ, 00Jalarolux
cnenruyeckuM OMOJIOTHYECKUM CBOWCTBOM, HANpPUMEpP TOKCHYHOCTBHIO, WJIM 00ECHEUMBAIOIINX
YCTOMYUBOCTH K aHTHOMOTHKaM [6].

HNHTErpoHbI

[ToMuMoO mma3Mua ¥ MOABMXKHBIX TEHETHYECKUX JIEMEHTOB, Y OaKTepUl CYLIECTBYET elle
OJIHAa CHUCTEMa, CIIOCOOCTBYIOIAs PACHpPOCTPAHEHUIO I'€HOB, - CUCTEMa MHTETPOHOB. MHTErpoHsbI
ABJISIOTCA CUCTEMOM 3axBara Maubix 3yemMeHToB JIHK, Ha3piBaeMbIX T'€HHBIMH KacCeTaMi,
MOCPEJICTBOM PEKOMOWHAIIMM M HMX OJKCIPECCHU. ODKCIPECCUs — TMPOIecC, B XOJe KOTOPOIo
HaCJICICTBEHHAs HH(OpMaIHs OT TeHa (TmocieaoBaTesibHOCTH HykiaeotuaoB JJHK) nmpeobpasyercs B
byHkroHanpHbINA TpoaykT — PHK unu Genok.

Kaccera Moser cymecTBoBaTh B IBYX (hopMax: JMHEHHOH, KOT/1a KacceTa HHTETPUPOBaHa B
MHTETPOH, WU B BHJAE MaJleHbKOM KoableBor ayxuenodeuynod JIHK. Onm coxpepxar
PEUMYIIECTBEHHO | TeH aHTHOMOTUKOPE3UCTEHTHOCTH U CAUT PEKOMOMHAIMH, COCTOSAIIHMNA U3 59
rap OCHOBaHMI.

WNHuterpamust kacceT B WMHTETPOH SBISIETCA OOpaTHUMBIM TIpoiieccoM. MHTErpoHbl MOTyT
pacnoJiaraTbCsi Kak Ha XpOMOCOME, TaK U Ha Iu1azMujax. [loaromy BO3MOKHO nepeMenieHue Kaccer
C OJIHOTO WHTErpOHa Ha JPYrol Kak B mpenernax OAHOW OakTepuaIbHOM KIETKH, TaK U IO
nomynsiiu ~ O6aktepuil.  OOMH ~ UHTETPOH  MOXKET  3aXBaTbhlBaThb  HECKOJBKO  Kaccer
AHTUOMOTHUKOPE3UCTEHTHOCTH [3].

OcTpoBa NaTOreHHOCTH. YHHUKAaJIbHOE CBOMCTBO T'€HOMa MAaTOr€HHBIX OakTepuil. DTO
yuactkn JIHK nporsxkenHocteio He MeHee 10 000 map HyKJI€OTHIOB, KOTOpBIE OTJIMYAKOTCS OT
OCHOBHOT'O reHoMa cocTaBoM ['-1[-map HyKJI€OTHIHBIX OCHOBaHUM. DTH y4acTKH OTBETCTBEHHBI 3a
CHHTE3 ()aKTOPOB MATOr€HHOCTH, KOTOPbIe 00ECIIEYNBAIOT PA3BUTHE MMATOJOTHYECKOr0 Mpoliecca B
opraHu3Me xo3sinHa [4].

PexomOunanus y 6axkrepuii. Koneunslii sTan nepeaayu reHETUYECKOT0 MaTepraia MexIy
OaKTepHsIMH, KOTOPasi OCYLIECTBISETCA TPEMSI MEXaHU3MaMHU:

o KOHBIOTallMel (IpU KOHTAKTe OAaKTepui, OJlHAa U3 KOTOPBIX HECET KOHBIOTAaTUBHYIO
iasMumay),

o TpaHCAyKIMeH (mpu nomoluy 6akrepuodara),

. TpaHnchopmanueit (Mpu noMoInu BeicokononumepuzoBannoit JIHK)[9].

HauGonee yHuBepcaibHas popMma mepeiad TeHeTHISCKOro MaTepraia OT OJTHON OakTepun
K JpYroi CBs3aHA ¢ KOHBIOTAIMEH BYX KIETOK M HOCUT OJTHOHAMPABJICHHBIN XapakTep (MepeHoc
T€HOB TOJIBKO OT JIOHOpa K pernunueHTy). Kak m3BecTHO, COCOOHOCTh OAKTEPHAIBHBIX KIIETOK
obiTe noHOpamu JIHK KOHTponmpyeTcs crenuaibHBIMH T€HaMH KOHBIOTATUBHBIX Ia3Muj. B
Mponecce KOHBIOraluu nNpoucCxoJuT MEPECHOC aBTOHOMHBIX KOHBIOTATHBHBIX IINIA3MHUJ U3 KJICTOK-
JIOHOPOB, 0003HauaeMbIX cUMBONOM F', B perumnuentHsle kietku (F), koTopble MpHOOpETaroT
CBOMCTBA JJOHOPOB TE€HETHYECKOTO MaTepuana [9].
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KPUIITOI'PAMMBI BUPYCOB B UCTOPUYECKOM ACIIEKTE

C.B. llImakosa
JLA. Jlumeuna, K. 0. H., Ooyernm
Hoesocubupckuii cocyoapcmeennwiii acpapHulil yHUgepcumem

IlocTostHHOE COBCPHICHCTBOBAHUEC METOJ0B BUPYCOJIOTHUCCKHUX HCCH@}IOB&HI/II\/'I B ITOCJIEAHUEC

rojibl TMO3BOJMJIO KOHCTAaTUPOBAaTh 3HAYUTENBbHYIO pOJIb KPUOTOTpaMM B HU3YYEHUU BUPYCOB
YeJIOBEKa U )KMBOTHBIX [1].
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AKTyanbHOCTh JAaHHOH pabOThI, COCTOMT B TOM, YTO KPHUNTOIPAMMBI TPEACTABISIOT
00JBIION MHTEpEC /IS HAYKH, TaK KaK, HECMOTPSl Ha CBOM He OOJIbIINE pa3Mephl, OHM HECYT MOUTH
BCIO MH(OPMALIUIO O BUpPYCE.

Lenbto uccneaoBanus OyaeT U3yYUTh U HAYYUTHCS pacInpOBBIBATH KPUIITOTPAMMBI.

3ajauu M3y4yuTh JMTEpaTypy IO JAaHHOM TEME M O3HAKOMMUTb CTYAEHTOB C JaHHBIM
BOIIPOCOM.

CraHoBJeHHE BUPYCOJIOTHU Hadanoch B 30-X rogax. B HayaneHOM neproie KiracCupuKaIms
BUPYCOB OCHOBBIBAJIACh HA TPYNIHUPOBKE HUX IO XO35€BaM: PACTCHHM, >XUBOTHBIX BHPYCHI,
yenoBeka. Camble mepBbIe CXeMbl KiIaccupuKkanun co3aaBaiuch B nepuoa 1920-1940 rr., korma o
BUpycax ObUIO M3BECTHO He MHOro. [losTomy B Kiaccupukanuyu MUCHOIB30BAIOCH OIPAaHUYCHHOE
YHCI0 HamboJsiee MPOCTHIX MPU3HAKOB, OCHOBAHHBIX HA XapaKTepe CUMIITOMOB, IEPEHOCYHKOB U
TUNax pacrenuii-xosses. Tak B 1927 r. JI. JIKOHCOH MPEaJIOKUIT UMEHOBATh BUPYChl PACTEHHI MO
Ha3BAaHUIO XO35IMHA, B KOTOPOM OHH BIIEPBBIC ObLITN OOHApY)KEHBI, IPUCBANBAsI UM ONPEIACICHHBIHI
Homep. [lepBrIii BUpyC, BBIJCICHHBIA U3 pacTeHU Tabaka, Ha3Bajau Ta0adyHbIM BUPYCOM 1, BTOpOW
— TabayHbIM BUpycoM 2 u T.4. B 1937 r. K. CMuT npeioxkuil ucnosiab30BaTh JJATUHCKOE POJIOBOE
HazBaHue (Hanpumep, Bupyc 1 Nicotifna). B 1939 r. Xoamc, a uyth nmo3zxe B 1944 r. Mak-Kunnau
IPEJUIOKUIN UCIOJIB30BaTh KIACCU(PUKALMI0 BUPYCOB, OCHOBAHHYIO Ha XapaKTepe BbI3bIBAEMBIX
CUMIOTOMOB W THUIAaX MPHUPOAHBIX IMEPEHOCYMKOB, HCIONb3YsS MPU ITOM OHHApHBIE Ha3BaHUS
(mammpumep, Marmor tabaci) [2].

HakormuienHble 3HaHUS O BUpYycax MO3BOJIMJIM B TE€YEHHUE BTOPOTO MEepHoia FPyNIUpoOBaTh U
UCCIIEIOBaTh BUPYChl MCXOJAsl M3 UX TIJIAaBHBIX Ipu3HakoB. IlepBas momnbITKa CO3/1aHUs
knaccudukanuu Obiia mpennpuHsaTa B 1941 r. boyaeHoMm, KOTOpBIM Mpeiokuil TpyHIHUpOBATh
BUPYCHI TI0 (hopMe M pa3Mepy YacCTHII, UX CEPOJIOTHIECKUX M XMMHUYECKHX CBOWCTBax. bim3kue k
STOMY HJIeU Kiaccu(pUKalluy BUPYCOB ObLIN BbickazaHbl Bertepom u bpanaecom B 1959 1. [3].

B ocHOBY cnemyromnieit kiaccuuKkauyu BUPYCOB B TPEThEM IEPHOJIC OBLIU MOJIOKEHBI HICH
AnancoHna (1963), xoTopslii pa3paboTan UHAYKTHUBHBIA METOJ. B COOTBETCTBUU C €ro CUCTEMOM
nocjie oObIYHOTO HAMMEHOBaHUS BHpyca J00aBiIsuIach KPUITOTpaMMa, COJEpKalasi CBEACHMS O
MOJICKYJISIPHOM BECE, XUMHUYECKOW MpHpoae U MOp(OJIOrHMH BHPYCHBIX YaCcTHIl, a Takke o0
IIEPEHOCUMKE U OpraHu3Me Xo3auHe [3].

KpunTtorpamMMbl HCIONB3YIOTCSI B OCHOBHOM B MUCBMEHHBIX NyOnukanusx. Bupyconoru,
oOparasice Ipyr K JIpyry B pasroBope, He roopar: «R/1; 0,4/20; S/S; S/Fu» BmecTto «BHpYyC-
caTeuiuT». B Hay4HOM cTaThe KpUNTOorpaMMa, BEpOsiITHO, 1OJ>KHA UCIOJIb30BaThCsl BCETO OJIMH pa3,
B pasjene, KacarollemMcsl ONHMCAHHS TPUMEHSBIIETOCS B paboTe BHpyca. DTO CHOCOOCTBYET
CYIIECTBEHHOMY YMEHBUICHHI0O 00beMa TEeKCTa, XOTs, BO3MOXKHO, ObUIO OBl MpOIIE MEepeduCIUTh
CBOMCTBA OOBIYHBIM 00pa3om [4].

Kpunrtorpamma Bupyca — 3amudpoBaHHas 3alIUCh OCHOBHBIX CBOMCTB M CTPYKTYpPHI BUpYcCa.
KpunTtorpaMMa cocTOMT M3 ueThlpeX NHap CHUMBOJIOB, Pa3AEl€HHBIX JIBOETOYMEM U HMMEIOIIUX
cienyrollee 3HaueHue [4]:

1. Tun nyknennosoi kuciotsl (D — JIHK, R — PHK) u uucno nureii (1,2).

Jlns mpumepa Bo3bMEM KpunrorpamMmmy poga Rhabdovirus:

R/1:4/2:U/U:V,I, S/O, Ac, Ap, Di

Ha kpunrorpamme MOXHO YBHIETh, YTO 3T0 ogHOHUTOUHBIN PHK-conep:xammuii Bupyc.

2. MonekynspHbIii BeC HYKJIEMHOBOM KHUCJIOTHI (B MJIH.) U IPOLEHTHOE COJAEpKaHHUE B
BHUPHOHE.

R/1:4/2 : U/U:V,I, SIO, Ac, Ap, Di

Ha xpunrorpamMMe MOXHO yBHAETb, YTO MoJieKyJsipHblii Bec PHK—4 MiH. nansToH, 4TO
cocraBisieT 2% Beca BUPHOHA.

3. Buemnue ouepranusa BupuoHa (U — yanuHEHHas C mapajUiebHbIMH CTOPOHAMHU M
3aKpyTIAEHHBIMU KOHIIAMU, S — cdepuueckas, X — ciaoxkHasi, E — yanuuénnas ¢ napauieabHbIMU
CTOPOHAMHU U HE3aKPYTJIEHHBIMU KOHIIAMU).

R/1:4/2 : U/U:V,I, S/O, Ac, Ap, Di

177



Ha kpunrorpamMme MOXHO YBHJETh, YTO BHEUIHME OYEPTAaHUS BHUPUOHA YIUIMHEHHAS C
NapaJuIeIbHBIMA CTOPOHAMH U 3aKPYIJIEHHBIMU KOHIIAMH.

4. XozsmH (B — Gakrepun, A — akTUHOMHIIECTHI, | — Oecrno3BoHouHbIe, F — rpuber, V. —
IIO3BOHOYHBIE, S — CEMEHHble pacTeHus) M TUIl InepeHocunka (Ac — ximemu, O — 06e3
nepeHocurka, Di — nBykpbLible, Ap — TIIK | Jp.).

R/1:4/2 : U/U:V,I, S/O, Ac, Ap, Di

Ha kpunrorpamme MOXHO YBUAETb, YTO JUUISl Pa3HBIX IIPEICTAaBUTENICH XO351€BaMH SIBJISIOTCS
IIO3BOHOYHBIE, OECII03BOHOYHbBIE, CEMEHHbIE pacTeHUs. PacrnpocTpaHsOTCS ¢ OMOUIbIO
IIEPEHOCYUKOB KJICIIEH, TIEH, IBYKPbUIBIX.

3Bé3mouka (*) ans Bcex Iap O3HAYaeT, YTO JAaHHOE CBOMCTBO Ha JIaHHBIH MOMEHT He
u3y4eHo [4].

JAHK-conep:xkamme BHPYCBI - 3TO  BHUPYCBHl, TI€HOM KOTOPBIX IIPEACTaBICH
JE30KCUPUOOHYKIEHHOBOW KUCIOTOW M perumukanus unaét nocpeacrsom JIHK-mommumepassl, 6e3
ucnonb3oBanus PHK. IIpumep cemeiictea Adenoviridae.

AJICHOBUPYCHI (Adenoviridae) - BBI3BIBACT pecnupaTropHbie UHpEKIUH,
XapaKTEepU3YIOIIMECS JUIMTEIbHBIM JIATCHTHBIM TeUeHUEM. MHOrue aJeHOBUPYCHI XKMBOTHBIX U
ITUL] BBI3BIBAIOT Y JAOOPATOPHBIX JKUBOTHBIX (XOMSIKH) 3JI0KAUECTBEHHBIE OIYXOJIH.

Pox: Mammaliadenovirus

D/2:20-30/12-17:S/S: VIO

Tunoso# Buza: AEHOBUPYCHI YEI0OBEKA U MIIEKOIIMTAIOIIMX [5].

PHK-coaep:xkamue BHPYCBI — 3TO BHUPYCHI, Y KOTOpPBIX TI'€HETHYECKUN MaTepHall
COZIEPIKUTCS B OJIHO- WJIH JByXI1enoueunoit muneinoir PHK. ITpumep cemeticta Picornaviridae.

[MuxopuaBupycsl (Picornaviridae) — menpuaiiiine BUPYCHI, BBI3BIBAIOIINE Y JKUBOTHBIX U
Jrofiel Takue TsoKesble GopMbl HH(PEKIMY, KaK HallpuMep BUPYC ALypa. DTH BUPYChl YpE3BbIYANHHO
pa3HoOOpa3Hbl B aHTUT'€HHOM OTHOILIEHUH, UMEIOT MHOKECTBO TUIIOB U BapUaHTOB.

Pox: Rhinovirus

R/1:2,3—2,8/30: S/S: VIO

Tunosoii Bua: Bupycsl sinypa, puHOBUPYC KOPOB, pUHOBUPYC Jowmanen [S].

Ha ocHoBe BBbIIIECKa3aHHOTO MOYKHO CJI€JIaTh BBIBOJI, YTO BUPYChl BECbMa pa3HOOOPAa3HBI.

ITo mepe HakoruleHus MH(GOPMALMKU KPUIITOTPAMMBbl IOCTETIEHHO YTPAaTHJIM CBOE IJIaBHOE
IPUBJIEKATEIbHOE KAY€CTBO — HAIVIAJIHOCTh M KpaTKOCcTh. KpoMe TOoro, KpunTorpaMMsl yke HE B
COCTOSIHUM BMEUIaTh BCE OCHOBHBIE JaHHbIE 0 BUpycax. 1 B 1978r. MexxayHapoIHbIil KOMUTET 110
takcoHomuu BHpycoB (MKTB) mnpunsn pemieHne mnpekpaTuth JanbHeWIee ynorpediieHue
KPUIITOIPAMM.

Bsamen kpuntorpamm MKTB npemioxun coBpeMeHHYIO0 KIacCH(PHUKAIUI0 BHPYCOB, OHA
SBJISIETCS YHUBEPCAIHHOMU JJI1 BUPYCOB OECIO3BOHOYHBIX, [T03BOHOYHBIX, IPOCTEHIINX U PACTEHHH.
CoBpemeHHast Kiaccu(HKalusi OCHOBAaHA Ha OCHOBHBIX CBOMCTBaX BHMPHUOHOB, M3 KOTOPBIX
OCHOBHBIMH SIBJISIFOTCSI TIPU3HAKH, XapaKTEPU3YIOLINE HYKIEUHOBYIO KHCIIOTY, CTPATETHIO T€HOMA,
MoOp(hoJIOTHIO U aHTUIeHHbIe cBoWcTBAa. (DyHIaMEHTalbHbIE CBONCTBA IOCTaBJIEHbI Ha IEPBOE
MECTO, TaK KaK BUPYChI CO CXOJHBIMH QHTMIC€HHBIMHM CBOMCTBAMM OOJIAZAlOT M MOXOXHUM THIIOM
HYKJIEMHOBOM KHCIIOTBI, CXOJHBIMH OMO(PU3NYECKUMU U MOP(POJIOTHIECKUMU CBOKWCTBaMU [6].

BaxxHbIM IpU3HAKOM KJaccU(UKAIMU, KOTOPBIM YYHUTBHIBAETCS Ha PALY CO CTPYKTYPHBIMH
INpU3HaKaMH, SBJISETCS CTpaTerus BUPYCHOTO TI€HOMa, IMOJ KOTOpOM  MoApa3ymMeBaroT
UCTIOJIb3YEeMBbIi BUPYCOM CIIOCOO DPEMpOAYKIIUH, OOYCIOBIEHHBIH XapaKTEPHBIMU UYEpTaMH €ro
reHeTudyeckoro marepuana. Hampumep, nomspHocte BupycHOM PHK sBisiercsa xapakTepHbIM
KPUTEPHEM JJIsl TPYIITUPOBKU BUPYCOB MPH OTCYTCTBUU OOIIMX aHTHUT€HHBIX CBOWCTB.

AHTUTEHHbIE W MHOTHE JIpyrue OHOJOTHYECKHEe CBOMCTBA SBJISIOTCS OCHOBHBIMH
NpU3HAKAMU, JISKAIIMMU B OCHOBE (POPMHUPOBAHUS BUA.

B ocHOBY coBpeMeHHO KilacCU(pUKALUN UMEIOTCS CIIEAYIONe OCHOBHbIE KPUTEPHHU:

1) Tun myknenHosoi kuciaotel (PHK unu JIHK) u ee ctpykrypa (KOnu4ecTBO HUTEH);

2) HaNu4ue JUMONPOTEUTHON 000JI0UKH;

3) cTparerust BUpyCHOT'O T€HOMA;
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4) pazmep u MOp(hOIOTHS BUPUOHA, TUTI CAMMETPHH, YUCIIO KallCOMEPOB;

5) dhheHOMEHBI TeHETUUECKUX B3aUMOJICHCTBHUIA;

6) Kpyr BOCIIPUUMYHUBBIX X035€B;

7) DMaTOreHHOCTh, B TOM YHUCJIE MATOJOTMYECKWe M3MEHEHHUs B KJIeTKax U O0O0pa3oBaHUE
BHYTPUKIICTOYHBIX BKIIOUCHHIA,

8) reorpadguyeckoe pacrnpoCTpaHCHHE;

9) coc006 mepenaum;

10) aHTUTCHHBIE CBOWCTBA.

Ha ocHoBaHuuM nepeynciaeHHbIX TPU3HAKOB BUPYCHI JEIISITCS HA CEMENCTBA, MOJACEMENCTBA,
poJbl U TUIIBL. [{eneHne Ha ceMeiicTBa MPOU3BECHO 110 KPUTEPUSIM, U3JI0KEHHBIM B MyHKTax 1 u 2,
JIeJICHUE Ha POJbl U TUIIBI — HA OCHOBAHUM HU)KETIEPEUNCICHHBIX TPU3HAKOB.

CoBpemenHas kinaccuukalys BUpyCcOB YelIOBEKa U KMBOTHBIX OXBaThIBaeT Oosee 4/5 Bcex
M3BECTHBIX BUPYCOB, KOTOpPBIC pacipeneiieHsl B 21 cemericts, n3 Hux 9 — JIHK-conepxkamux u 12 —
PHK-comepxamux BupycoB. HekOTopeie JomyckaioTcs MNPHUBBIYHBIE JIATHHHU3HPOBAHHBIC
0003HaueHHs, HUQPHI TpU 0003HAYCHUH THIIOB, COKpAIIeHHs, OYKBBI U MX cO4eTaHus [7].
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OCHOBHBIE CBOMCTBA BO3BYIUTEJISI CTOJBHAKA - CLOSTRIDIUM TETANI
O JAHHBIM HAYUYHOM JUTEPATYPBI

E. A Axumuyx
JLA. Jlumeuna, x. 6. H., Ooyenm
Hosocubupcruii 2ocyoapcmeenusiii acpapmbiil yHUgepcumem

AKTyaJIbHOCTH PpadoTbl: B Hactosmee Bpems 80% ciiyuaeB JaHHOTO 3a00JI€BaHUS
IPUXOAUTCS Ha HOBOPOXKIEHHBIX B cTpaHax AQpukH. BXomHbIMH BOpOTaMU MHGEKIHUU CIYXKUT
nynoBuHa. MH¢pekuus NMpoHUKaeT B Hee B CllydyasX, KOIZa MOMOIIb NMPH POAaX OKa3bIBAIOT HE
MMEIOLINE JTOJKHON KBaTH(PUKALUH JIIOH, HapylIas [paBuiia aCeNTUKU U aHTUCENTUKU. CTONOHSIK
Ha CETOJHSAIIHUHN JIeHb OCTAeTCs YHAEMUYHBIM 3a00eBanreM B 90 cTpaHax mupa.

eab padoThl: pACCMOTPETH OCHOBHBIE CBOMCTBA MUKPOOPTaHU3Ma

I10 JAaHHBIM HAaY4YHOH JINTEPATypHI.

3agaum:

1. ITo3HaKOMUTBCSI ¢ UCTOPUEH OTKPBITUSL BO3OYIUTEIS.

2.J1atb MOp(O-(hH3HOTOTHUECKYIO XapaKTEPUCTUKY MUKPOOPTaHU3MY.

3. PaccMoTpeTth (hakTOpbl HATOTEHHOCTH M AHTUTEHHYIO CTPYKTYPY

4. [To3HaKOMUTBCS C JIEYeHUEM U MPOGUITAKTUKON TaHHON NH(EKITUH.

Briepsrbie Bo3Oyautens cronbusika — CI. tetani —Ob11 0OHapykeH pycckuM yuensiMm H. .

179


https://talk.ictvonline.org/

MownacteipckuMm B 1883 1. u Huxomaiiepom B 1885 1. MoHacThIpCKUI Oajl NEpBOE OINMCAHUE
CTOJIOHSTYHOM TIAJIOYKU, OOHAPYKEHHOW B TpyIax COJIJIaT, YMEPIIUX OT CTOJIOHsAKA. B TO ke Bpems,
B TEUCHUE HECKOJBKUX JIET, HEMEUKHi TepaneBT ApTyp Hukonaiiep BOCIIpOM3BOIUI CTONOHSK Y
JKUBOTHBIX, UHBELUPYS UX oOpazuamu mouBbl [6]. CTomOHSIK — TsKenas paHeBas WHOEKIHs,
Bb3bIBacMas Clostridium tetani, xapakTepusyercsi IOpaKEHHEM HEPBHOM CHUCTEMBI, MPHCTYIaMu
TOHMYECKUX U KIOHUYECKUX CYIOPOT U, B KOHEYHOM UTOre, THOEINIbIO YeIOBeKa W KUBOTHOTO [2].

ITo coBpemennoii cucremaruke Buj Clostridium tetani ornocurcs k poxy Clostridium,
kotopeii BxoauT B cemeiicTtBo Clostridiaceae, mopsmok Clostridiales, xmacc Clostridia, Tun
Firmicutes, <rpynmy 6e3 panra> Terrabacteria group, napctso bakrepuu [6].

Clostridium tetani — TOHKHE, NaJIOYKOOOpa3HbIC IOABMKHBIC (IIEPUTPUX) OaKTEpHUHU.
Orimyaercst OONBIIMM pa3MepoM: JTHMHA KieTku oT 3 mo 12 mxm, mumamerp — ot 0,3 mo 0,6 B
muametpe. OO6pasyeT oBasbHbBIE SHAOCIOPHI, KOTOPBIE MPEBBIIIAIOT TUaMeTp OakTepuu B 2—3 pasa
U KOTOpBIC pACIONIaraloTCsi Ha KOHIE KIEeTKH, TeM caMbiM mnpuaaBas Clostridium tetani Bun
Oapabannoi nanouku. OOGnUraTHelil aHa’po6. B BeICylIEHHOM BHJIe OHH COXPAHSIOTCS IE€CATKH JIET,
BBIJICP)KUBAIOT Kumsiuenue 10 1 4. JlaHHas MOABMKHAS TPAMIIONIOKHUTEIbHAS TAJI0OYKa B KYJIBType
ctapie 24 4 CTaHOBHUTCS TPaMOTPHIATENIbHON, MO3TOMY JUIsl OKpacku 1o Ipamy HCHONIB3YIOT
Mosionble KynbTypbl. Kamcyn He o0pasyror. OntumanbHble ycioBus st pocrta: pH=6,8—7.4,
t=37°C. Ha XuMIKMX NUTaTeNbHBIX cpelax OaKTepuu pacTyT MNPUAOHHO, [aeT PaBHOMEPHOE
MIOMYTHEHHE C Ta3000pa30BaHUEM, TPOIYIUPYS CHIIBHBIA SK30TOKCHH. Ha IIOTHBIX MUTATEIbHBIX
cpenax o0pa3yroT IpO3payHbIe UITH CJIETKA CEpPOBaThie KOJIOHUHU C IIEPOXOBATON MOBEPXHOCTHIO. He
pacIIEIUISIOT YIJIEBOAOB, O0OJamaloT ClIadbIM  IMPOTEONIMTUYECKUM JieiicTBueM. B crombuke
CaxapHOro arapa KOJOHHWU UMEIOT BUJ KOMOUYKOB BaThl; Ha KPOBSHOM arape pacteT B BHJIE TOHKOTO
HaJIeTa U3 MePerIeTAIONINXC Sl HUTEeH, HAIOMHUHAIOIINX M1ayYKOB, C 30HOM remMoinu3a [5].

[To xryrukoBomy H-antureny nenurtcs Ha 10 cepoBapoB. O-aHTHUTEH SIBISETCS OOMIMM IS
BCEX MpecTaBuTeNel BUaa. Bo30ynuTens mpomynrpyeT JBa MaTOreHHBIX PACTBOPUMBIX aHTHUTEHA
— TETAHOJM3UH W TETaHOCHAa3MUH, COCTABIAIOMIUX JBE (DpaKIMU CTON-OHSIYHOTO HK30TOKCHHA.
TeraHONMM3WH - TOKCHH, KOTOPBI BBI3BIBAET MECTHOE pa3pylIeHHE TKaHEH B HWHQOUIIMPOBAHHBIX
panax. TeTraHOCNa3MUH - Ype3BBIYAWHO CHIIBHOACUCTBYIOMUN HelpoTokcHH. [Ipu nunduumpoBanuu
YeN0BEeKa, TETAaHOTOKCHUH DPACHpPOCTpPaHSETCS MO JUMQPaTHIecKoil U KPOBEHOCHOH CHUCTEMaMm, IO
HEPBHBIM CTBOJIaM, IOCTUTAET CIIMHHOTO U MPOJOIT0OBaTOro Mo3ra. TOKCHH HEOOpaTHMO MOpakaeT
HEPBHBIC OKOHYAHUS, U (YHKIHS HEPBAa MOXKET BOCCTAHOBUTHCS TOJBKO MyTEM 00pa30BaHMUsI HOBBIX
TePMUHAJIEH M CHHAIICOB, B PE3y/IbTaTe€ 4Yero HapymlaeTcs MPOBEICHHE HMITYILCOB MO HEPBHBIM
BOJIOKHaM [3].

K cronOusuyHOMYy TOKCHMHY HanOollee YyBCTBUTENbHBI O€Ible MBIIIM U MOPCKHUE CBUHKH, Y
KOTOPBIX KIMHHYECKasl KapTHHA 3a00JE€BaHUs PAa3BHBACTCS 10 THITY BOCXOJSINEro CTOJOHsKA. B
€CTECTBEHHBIX YCJIOBUSAX CTOJIOHSKOM OOJICIOT JIOIIAJM, KPYIHBIM M MEIKUH porarblii CKOT, peke
KOIIIKK, CBUHBM, co0aku [2]. 3apakeHHe MPOUCXOAUT TMPU TMPOHUKHOBEHWU BO3OYAUTENS B
OpraHusM depe3 JAePeKTbl KOKU U CIM3UCTBIX 000J0YEK MPH PAaHEHMSX, 0KOrax, 0OMOpPOXKEHUSX,
yepe3 olepalMoHHbIe paHbl, nocie WHbeKiui [4]. [Ipu uHUIMpOBaHUM TTYTOBHHBI BO3MOXKHO
pa3BUTHE CTONIOHSKA Y HOBOPOXKICHHBIX (WIYMOYHBIA CTONOHSK»). MHKYyOArmoHHBIN Meproa
COCTaBIsieT B cpenHeM 6-—14 mHeil. Y OONbHBIX HAOMIOMAIOTCS CIa3M >KEBaTENbHBIX MBIIIII,
3aTpy/IHEHHOE TJOTaHWEe, HANpsHKEHHE MBI 3aTbUlKa, CIWHBI, TpyAu © kuBoTa. [locme
NEPEHECEHHON 00JIe3HH UMMYHUTET He BblpabareiBaeTca. OT MarepH, BaKIIMHUPOBAHHOMN MPOTUB
CTOJIOHSIKA, HOBOPOXJIEHHBIM MEPEAaeTCs] HENpOJODKUTENbHBI MacCUBHBIM aHTUTOKCHMYECKHHA
UMMYyHHUTET [1].

s co3maHusi MCKYCCTBEHHOTO AaKTHMBHOTO WMMYHUTETA MPHUMEHSIOT aJCOPOMpPOBAHHBIN
cronOHsYHBIN aHaTOKCHH B coctaBe BaknmH AKJIC m AJIC. BaknmHamuio HauyWHAOT ¢ 3—5-
MECSIYHOTO BO3pacTa M 3aTeM NEepUOJUYECKH MPOBOAAT pPEBAaKUMHAIMU. Takke CyIIecTBYeT
MMMYHOITIOOYJIMH YeJIOBEYECKUI MPOTUBOCTOIOHAYHBINA, TOJYYEHHBIN W3 TramMMa-riaoO0yJInHOBOU
bpakuu KpoBH JTIOEH-TOHOPOB, PEBAKIIMHUPOBAHHBIX OYUIIICHHBIM CTOJIOHSYHBIM aHATOKCUHOM,
KOTOPBI TIPUMEHSIETCSl JUIS MMaCCHBHOM AKCTPEHHON MPOQHIAKTHKH CTOJOHSKAa B COYETAHHU CO
CTOJIOHSYHBIM AHATOKCMHOM TMPH MOBPEKICHHUIX KOKHBIX TIOKPOBOB, a TaKkKe s JIeUeHUs
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HayaBIIlerocs 3adoyeBanus [5].
BeiBoabl
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3.DaKTopbl IATOr€HHOCTH M aHTUICHHAs CTPYKTYpa.
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