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OCOBEHHOCTH SKCTEPBEPA JIOIIAJIENA PYCCKOM PBICUCTOM IOPO/IbI
(Exterior features of Russian trotter horses)

Pycckas peicucTast mopoza Jomaneii uMeeT OOJBIIyIo
IJIEMEHHYIO0 LeHHOCTh. B Poccum onmHoil u3 Bemymux
IUIEMEHHBIX OPTaHM3aIMH, Pa3BOIAIINX PYCCKUX PHICAKOB,
sapisiercst OO0 «3neracknii Koneszasom» bBomxxosckoro
paiiona OpioBckoii obmactu. B HaywHo#l paboTre mpuBe-
JIEHBI PE3YNbTaThl OLCHKM M W3MEHEHUS MPOMEPOB MO-
JIo/IHsIKa, KOOBLT U skepedioB ¢ 2006 mo 2018 rox, npuse-
JIeHa J0JIs JkepeOIoB pa3sHOW MacTH B MCCIIEIyeMOM I10-
TOJIOBBE, KOPPESAIMH NMPOMEPOB Y MOJOAHSAKA U kepeo-
1oB. Tak, KOJMYECTBO )KepeOLOB C THEIOW MacThiO CO-
ctaBuiio 61%, TEMHO-THENO — 26, BOPOHOHN W pBIKEH —
mo 5, kapakoBoil — 3%. 3a 12 ner muieMeHHOH paboTHI
YBEIMYMIIACh BBICOTA B XOJIKE Y MOJOIHIKA — Ha 2 CM,
Kocas JUIMHA TylIoBHIIA — HA 4 cM. Y kepeOroB HabIo-
Jlanachk HaMOOJIBIIAs B3aMMOCBS3b MEKAY BBICOTOH B XOJI-
Ke M Koco# mmHOM Tymosuma (r=+0,588). Cnabee Bcero
KOppPEIMPOBaIM BBICOTA B XOJIKE M 00XBaT Ipyau, Kocas
JUIMHA TYJIOBMIA W 0OXBar rpyau (Ha ypoBHe r=+0,252-
0,257). B nenom, pe3ynbraThl INIEMEHHOH pabOThI O3BO-
JIIOT OTMETUTh BBICOKHE PE3yNbTaThl, MOATBEP:KIAIOIIH-
ecs NMpHU3aMM Ha OTEUECTBEHHBIX M EBPONEHCKUX COpEB-
HOBaHHMSAX.

KaroueBble ciioBa: jomany, pycckas peicucTas nopoja,
CEJEKIMOHHBIE MPHU3HAKH, MPOMEPHI, MHIEKCHI TEI0COo-
KEHUS, KOPPEILIHH.

The Russian trotter horse breed has great breeding
value. One of the leading Russian breading organizations
involved in breading Russian trotters is Zlynsky Koneza-
vod located in the Bolkhov District of the Orel Region.
The paper contains the results of the evaluation and
changes in measurements of young animals, mares and
stallions that were carried out during the period from
2006 to 2018, the percentage of stallions of different col-
ors in the studied population, and the correlations between
measurements of young horses and stallions. So, it was
found that the number of bay color stallions was 61%, the
number of dark-bay color ones was 26, the number of
black and red color ones was 5% each, and the number of
Seal brown ones was 3%. Over the 12 years of breeding
activities, the height at the withers of young animals in-
creased by 2 cm, and the oblique body length increased
by 4 cm. Stallions showed the greatest correlation be-
tween height at the withers and oblique body length
(r=10.588). The lowest correlation was found between
height of the withers and chest circumference, between
oblique body length and chest circumference (at the level
of r=+0.252-0.257). In general, based on the results of the
breeding activities, the researchers may note the good
performance confirmed by prizes won at domestic and
European competitions.

Key words: horses, Russian trotter breed, breeding traits,
measurements, body indices, correlations.

Ilpumeuanue: * (Seal brown) — TEMHO-KOPHYHEBHIH, B aHIII. OYKBAJIEHO «KOPUYHEBBIH TIOJICHb» - MAacTh JIOMIaAeH, KOTopas JeTep-
MUHHpPYETCS TeHOM Agouti ("A"), NeWCTBYIONIMM Ha TEHETUUECKU YEePHBI 0a30BBIi CIIONW 1 MOAABIAIONINM OKPACKy YEpPHOTO IIBETA,
YTO MO3BOJISIET HOSIBUTHCS OCHOBHOMY KPAaCHOBAaTOMY MM KOpH4HeBaToMy 1sety [13].

PasBenenue nomaneit B Poccun uMeer HaBHIOIO HC-
TOPHUIO, OJHAKO B TOCJIETHHE ACCATIICTHS UX YHUCICH-
HOCTh CYIIECTBEHHO YMEHBIIMJIAch, a MHOTHE IICHHBIE
MAacCHBBI MEpecTalid CyIlecTBOBaTb. B 3Toil curyanuu
ocoboe 3HaueHHe MPUOOPETAET CENEKIINS OTEUESCTBEHHBIX
MOpOJ JIOMAAEH MO SKCTePhEPHO-KOHCTUTYLMOHAIBHBIM
O0COOEHHOCTSIM, Cpe KOTOPBIX BayKHAsl POJIb MpPHUHAAJIC-
KHUT IPOMEpaM U MHJEKcaM TelocloxeHus [2, 6-8, 12].

OO0o00mast OIBIT OLIEHKH >KUBOTHBIX MO 3KCTEPHEPY,
Bunnuuyk /I.T., I'onuapenxo U.B. (2007) oTMeUaloT, 4T0
YY4eHHE O BHEUIIHUX (hOpMax >XHMBOTHOTO U OTIEIBHBIX
yactel Tena Obuto paszpaboraHo emé B XVIII Beke K.
Bypxenem B 1768 1. [Ipu 3TOM 3KCTEphEp JIOMIATU OBLI
H3y4eH W OIHCaH OCOOEHHO NeTainbHO. B yueOHMKax u
KHHTaX TOTO BPEMEHH 3KCTephep JIOUIaIN OLIEHHBAIN Ha
OCHOBE 3aKOHOMEPHOCTH B3aMMOCBSA3U (DOPMBI M (PyHK-
UM OpraHu3Ma. JTO OKa3aJ0Ch BECbMa MEPCHEKTHBHBIM

——

HanpaBJIEHUEM B 300TE€XHHM, KOIZAa Hayajad BKJIIOYATh
JKCTEPHEP B OLEHKY THIIOB TEJIOCIOKEHHUS M KOHCTHUTY-
MK JKUBOTHBIX BO B3aMMOCBSI3U C MPOAYKTUBHOCTBIO,
MIPOIOJDKUTENIFHOCTBIO XO3SIHICTBEHHOTO UCIIOIB30BAHUS U
IUIEMEHHOH IIEHHOCTHIO. BBIJIO yCTaHOBIEHO, YTO JKCTe-
phep JIOMAaN CYIIECTBEHHO BJIMSET Ha CKOPOCTH €€ JIBHU-
XKeHus. B mocnemHue rofsl A MOBBIMIEHUS TOYHOCTH
orbopa Jonrajeld Ha OBICTPOAIUTIOPHOCTh M pa3pabOTKH
KOMIIBIOTEPHBIX TPOrpaMM IPOTHO3UPOBaHUS paboTo-
CHOCOOHOCTH JIOLIA M B PaHHEM BO3pacTe, 10 MHEHUIO
aBTOPOB, LENIECO00pa3HO anpoOMPOBaTh IPEATIOKEHHBIC
npod. B.O. Burrom mHzAEKCHl 3KcTepbepa Jomanen pas-
HBIX HOPOA C Y4ETOM BO3pacTa U COOTHOILEHUS OTAEIb-
HBIX cTareH [3].

Kax ormeuaror B )xypHane «KoHEBOJICTBO U KOHHBIN
criop™ Anexceesa E.H. u Komenvnuxosa M.IO. (2017),
yueHne 00 dKcTepbepe (0 HapyKHBIX (opMax) uMeeT 0o-

ot
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raTylo UCTOPHIO B OONBIIMHCTBE CTpaH Mupa. I1o MHEHNUIO
yUEHBIX, M3Yy4YaloLIUX JKCTephep, A0 cepenunsl X VIII B.
BETEPUHAPHO-300TEXHUYECKUE NMPEICTABICHUS O JIOLIAIH,
NIepEXOIUBIIIE U3 KHATY B KHUTY, YaCTO OBUIM OCHOBAHBI
B 3HAUUTEIbHON YacTU Ha Mpepaccydkax U CyeBEpHUsX.
HaOGmonenusi, mojydeHHbIe U3 OIbITa TOTO BPEMEHH, 4a-
CTO TEPsUIUCh CPEeJU BOIPOCOB BBIC3JKHU JIOLIA[U, KOHHO-
3aBOJICTBA, KOBKH, BETEpHHAPHUU. TONBKO Pa3BUTHE CaMO-
CTOSITENTFHBIX aHAaTOMO-(DM3HOJIOTHUECKHAX HCCIICIOBAHMH
CTpoeHHS W (QYHKIMH Tejla JIoMmaau 3aJoXKmwio (yHmaa-
MEHT 300TEXHHYECKOMY yYeHHIO 00 3KcTepbepe. B mo-
CIIeZICTBHAN OOJBIION BKIIAJ] B peIIeHIE BOIIPOCOB 000pa H
CEJISKIIMU TI0 3KCTEPhEPHBIM OCOOECHHOCTSIM BHECIHU TPY-
JIbl TAKUX OTEYECTBEHHBIX ydeHbIX, kak B.K. Xmron3un-
ckoro (1885), M.M. Koiipanckoro (1888), A.P. Uepenosa
(1890), M.U. TIlpumopormna (1904), IL.H. Kymemosa
(1926), A.A. Manuronosa (1927), B.O. Burra (1934),
H.A. ¥Opacosa (1936), HM. Illnaitepa (1937), B.I. Ka-
cesHeHKO (1947), U. U. Jlako3a (1952) u mp. [1].

B name Bpems, no naHHeIM 3unoeveeoit C.A. ¢ co-
aem. (2012), mpoBeAEHHBIN aHAIN3 0COOCHHOCTEH IKCTe-
peepa Jomaneil (pU3CKOW, aHAATYy3CKOW M OPIIOBCKOM
PBICHCTOM TTOPOJT IO3BOJIMI BBIIBUTH HEKOTOPHIC CXOHEIC
YepTHI TEIOCIOKEHHU: YKOPOUCHHOCTh (OopMaTa, cpemHee
pa3BUTHE HMHJEKCA UIMHHOHOTOCTH M OBICTPOAJUTIOPHO-
CTH, OTCYTCTBHE IEPECTPOCHHOCTH, YTO IO3BOJISIET IO-
TEHIIMPOBaTh BCE TPU MOPOJBI B €IUHOM KauecTBE: «Ila-
paaHoi» momaau [5].

Hypzanuee P.JI. u op. (2012) ormeuaet, yto B 2010 .
o0Iasi YMCIEHHOCTh IJIEMEHHBIX JIOIIaneil KyIIyMCKON
mopozsl B AcTpaxaHckor obnacTu coctaBmia 1637 ronos,
B T. 4. )KEPEOUBI-IPON3BOANTENHN - 84, KOHEMaTKH - 1374,
xepebunkn - 34, koObuTKH - 145. ObcnenoBaHHOE TOTO-
JIOBbE OTIMYAJIOCH BBICOKOH KIACCHOCTBIO: K Kiaccy
«nuTa» OBUTH OTHECEHBI >KepeOIBI-TIPON3BOIUTEIH -
100%, konemarku - 72,6%, xepedunku - 88,2%, KOOBLIIKH
- 54,5%. YKepeO1pI-MpON3BOAUTEIN UMEIH BBICOTY B XOJI-
ke 157-161 cM, mmuuy Tynosumia - 158-164 cM, obxBat
rpyau - 183-191 cm, o6xBar msictu - 20,0-20,5 cM, KuBYIO
Maccy - 500-545 xr. KoHemaTtku MMenu BBICOTY B XOJIKE
151-156 cm, qnmuny TynoBuma - 155-158 cm, obxBat rpy-
ma - 179-185 cMm, obxBar msactu - 18,5-19,5 cM, xuByro
Maccy - 460-495 kxr. BbuiM ycTaHOBJIEHBI ONTHMAJbHBIE
mapaMeTpsl IIPOMEPOB H KHBOH MAacChl KEPeOUHKOB U
KOOBUIOK JUIS CENEKIWHU JIOMAaAeld KyIIyMCKOW HOPOABI
ipu TaOyHHOM conepanud [9].

3HaHUE MPAaBHIBHBIX, 3()(HEKTUBHBIX IKCTEPHEPHBIX
ocobennocreir nopon (Paozeeuu A.H., Heanosa H.IL.,
2018) momokeT BbIOpaTh HaWOOIEE MOAXOMAIIYIO JIJIs
KOHKPETHOTO BHJIA CIIOPTA JIOMIa b, B MOCIEAYIOIEM MIPU
MIPaBUIBHOM COJIEPKAHNHU, KOPMIJICHHH, yXO/ie M TPEHUHTE
MOYKHO OyfeT MOJTY4YHUTh YEMITHOHA TIOPOABI MIIH PEKOPIH-
cta. CpaBHUTENBHBIE UCCIEJOBAHUS Pa3HBIX MOPOJ, MPO-
BeZIEHHBIE aBTOpaMM, MOATBEPKAAIOT, YTO TaHHOBEpCKas
MopoJia MO BBICOTE B XOJIKE BbIIe HA 14,3 cM, COOTBET-
CTBEHHO NpPU TOMYKE BO BpEMs MPEOAOJICHHs MpemsT-
CTBHUSI OHA 3aTpayvBaeT MEHBIIE CUIIBL, YeM JApYyrue, Mo
JunHe TynoBuina Ha 31,3 cM Ooubllie, 9YeM OCTaJIbHBIC,
YTO YBENIWYMBACT JUIMHY €€ IIara, JeMOHCTpPHpYeT Ooiee
BBICOKYIO CKOPOCTB IPEOAOJICHHS] MapIIpyTOB, O 00XBa-
Ty rpyau Ha 20,1 cm Oombire. DTO CBHIETEIBCTBYET O

——

OomnbireM o0béMe serkux. [To oOxBary msctu - Ha 2,1 cMm
Oouibllle, yeM OCTaJbHBIC. BBIsSBICHO, YTO MOpoJa Cyle-
CTBEHHO BIIHUSIET Ha PE3BOCTb: CPEIHSAS PE3BOCTS JIOIMAAEH
PYCCKOHM PBICHCTON HOPOABI JOCTOBEPHO BHIIIE PE3BOCTU
Joutazieil opJIoBCKOM MOPOABI B BYXJIETHEM BO3pacTe Ha
15,8 ¢, unmu Ha 9,5%, B TpexnerHem - Ha 10,2 ¢, win Ha
7%, B 4eThIpeXJIeTHEM - Ha 6,9 ¢, wiu Ha 5%. Takum 00-
pa3oM, B pE3ylbTaTe HCCICAOBAHUI aBTOpaMH CTaTbU
YCTaHOBIICHBI OTPUIATEIbHBIC B3aUMOCBS3H MEXIY IIPO-
MEpaMH U PE3BOCTBIO, OOBSICHAETCA 3TO TE€M, YTO B BO3-
pacte 2-3 net KpymHBIE jkepeOsiTa BBICTYMAIOT XyXKe, TaK
Kak em¢ He chopMUpoBaIuch. [Ipu 3TOM MOJIOABIE JTOMIa-
JIM TIOJTy4YaroT OOJIbIINE HAarpy3KH, 3a4acTylo 3TO BEIET K
TpaBMaM, He aBasi B CTapIlieM BO3pPacTe MOIHOCTHIO pac-
KpBITh MOTEHNIMAN. ["aHHOBepCKas MOPOAa MOIXOIUT LIS
JIOCTHKEHUsI OoJjiee BBICOKMX pE3yJAbTaToB B KOHKYpE,
HEXXENHU ApYyrue olleHeHHble mopoms! [10].

Tapuoxosvim T.T. ¢ coasm. (2018) ycTaHOBIEHO,
YTO JIOIIAJU YUCTOKPOBHOW BEPXOBOI MOPOIBI JOCTOBEP-
HO TIPEBOCXOJIMIIN JIOIIa/Iei aHII0-KabapANHCKON ITOpoa-
HOHM Tpynmsl IO BCEM IpoMepaM Tela. YKa3aHHOE IIpe-
BOCXOJICTBO COCTaBHJIO IO BeICOTE B Xouke 4,7 %, BbICOTE
B kpectie 4,6%, oboxBary rpymu u micta — 4,4 u 3,9%,
KOCOW AJIMHE TyaoBHIIA — 6,9% UM IIMHE KOHEYHOCTU —
3,6%. V3yueHne MHAEKCOB TEJIOCIOKEHHS MOKa3alo, YTO
JIOIIAAY YMCTOKPOBHOM BEPXOBOM IOPOJbI OTIMYAIHUCH
Gonplield pacTAHYTOCTHIO Tella, MEHbBIIEH KOCTHCTOCTBIO
U COUTOCTBIO KOpIyca B CpaBHEHHMM C aHIIO-
KabapauHCKUMU niomecsamu [11].

Kak oTMedaroT crenuaiucTsl B 00JaCTH CHOPTUBHO-
rO KOHEBOACTBA, B Hawaje 60-X To0B COBETCKHE MacTe-
pa-Hae3HUKHU CTAJH BBICTYIIAaTh HA MEXIyHapOIHBIX PbI-
CHCTBIX COPEBHOBaHHUSX. Pycckme pbICakn HMeENH Hpu
3TOM HEKOTOPBIA yCHeX Ha MImoxpoMax EBporsl, HO co-
MEepHUYATh C JYYIINMH aMEPUKaHCKUMH M (paHITy3CKH-
MH pbICaKaMH UM OBUIO CJIOKHO. PemieHo ObLIO BHOBB
mpoBecTH "yryyuienue" TOPOABI, BTOPHYHO MPUIIHBAS
KPOBb aMEpUKaHCKHUX PBICHUCTHIX Jiomanei. beun nmpuo6-
pPEeTeHBl aMepHUKaHCKHE CTaHIapTOpeqHble pbhICaku bmin
I'annoBep u Jloy I'anHoBep. [lanee B moroHe 3a pe3Bo-
CTBIO, CTaIM MPHOOPETaTh CTUXUUHO BCce OONbIIE U
6onpme "amepukannes”. B 1990-x romax 310 ckpemmnBa-
HHE TIPUHSIO MacCOBBIH XapakTep M MPEeBPaTUIIOCH B I10-
IJIOTUTENBHOE, KOTOPOE IPHUBEJIO IO CYIIECTBY, K BBITEC-
HEHUIO U3 MOPOJIbl KPOBU PYCCKOTO pbicaka [14].

Takum 00pa3zoM, B HACTOsIIIEE BpPEeMs aHAJIN3 IKCTe-
PBEPHO-KOHCTUTYIIMOHAIBHBIX OCOOEHHOCTEH Jiomajen
HE yTpaTWl CBOEH NPAaKTUYECKOW U HayYHO! 3HaYMMOCTH.
HeoOxomumo 3T0 emé u A TOro, 4TOOBI O0OBEKTHBHO
OIIEHUBATh TEHETUYECKHUH MpOrpecc Mo MmpHu3HakaM 0TOo-
pa B mopozaax. B cBs3u ¢ 3TUM Hamu ObUIa TOCTaBJICHA
uenb: W3Y4UTh IKCTEPHEPHO-KOHCTUTYIIHOHAIBHBIX OCO-
OeHHOCTeH Jlomanel pycCcKoi pBICHCTOM IOPOJBI, pa3Bo-
mumori B OO0 «3neiHcknii KonesaBomy» bonxoBckoro
paiiona OpJoBCKO# 00nacTH.

B cootBercTBUM ¢ Lienblo ObUTM 0OO3HAYEHBI Clie-
JyIOIHe 3aJa41: U3YyYUTh TUHAMUKY IPOMEPOB U UHJEK-
COB TEJIOCIOXKEHUs MoJIoAHAKa B nepuo ¢ 2006 o 2018
TONl.; M3YYHUTh JAWHAMHKY IPOMEPOB W HHICKCOB TEIO-
CIOKeHH KepeOIoB n Koosu1 B nepuox ¢ 2006 mo 2018
TOJl.; OTPENENUTh MO0 XepeOIloB C pa3HOW MacThiO B

ot
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HCCIIClyeMOM IIOTOJIOBbE; IPOAHAIM3UPOBATh KOPPEs-
UK MEXIY MPOMEepaMH y MOJOIHSAKA H KepeOLoB; cie-
JIaTh BBIBOJBI M NPENIOKCHUSI TUIEMEHHBIM OpPTraHU3aLUsIM
0 Pa3BEACHUIO PYCCKOM PHICUCTON MOPOIBI.

Marepuajbl 1 METOAbI UCCJIET0BAHUI

UccrenoBarns 6pumm mpoBepeHsl B OO0  «3nbIH-
cknit KonesaBoma» Bomxosckoro paitona OproBckoit o6ma-
cti B 2019 roxy. CoBMECTHO CO CHEIHANIUCTAMH Tpe.-
HPUATHA [UIS IOTONOBBS Jomanelt Hamu ObL1 paspaboTaH
MIEPCIIEKTHBHBIN IIaH IIEMEHHON paboTs! cpokoM ¢ 2019

A) xepebent Zoogin, 1990 r.p. B llIBenuny,
nuHus Bomomaiita

3=
Puc. 1 (A-I') — Kepedupl, Hcnoab3yeMble B IUIeMeHHOH opraHu3anuu (gpomo npeonpusmus)

Pe3ysbTarhl Hcc/Ie10BaHUI M UX 00CYKIEeHHE

HccnenoBanus nokasanu, yro ¢ 2006 mo 2018 rog B
IUIEMEHHOH OpTaHU3aIH YBEINYHUIIACH BHICOTA B XOJIKE Y
MOJIOJTHSIKA — Ha 2 CM, Kocasl JJIMHA TYJIOBHIIA — Ha 4 CM,
OJTHAKO TIPH 3TOM YMEHBIIMJICS OOXBAT TPYIH — Ha 8 cMm,
obxBar msacti — Ha 0,5 cM, Tak’Ke YMEHBIIUINCH WHACKCHI
(dopmara, MaCCHBHOCTH M KocTtucToCTH — Ha 0,4, 1,2 u
0,23 cootBeTcTBeHHO (TabI. 1).

[Ipu 3TOM 1O BBICOTE B XOJKE, KOCOU JUIMHE TYIO-

——

1o 2023 roxsl. B paboTe ObuTH IpOBEIEHB! Pa3HOCTOPOH-
HME UCCJIE[0BaHUS Ipoliecca pa3BeleHUs, B HCCIE0Ba-
HUSX TPUMEHSUINCh OOIICHPUHSTHIE 300TEXHHYECKHE
MeTo/pl. Ha NpoTshKeHNH JUTMTEIbHOTO BPEMEHU B Pa3Bo-
JIIMOM TIOTOJIOBBE HCIIOJIb30BAINCH aMEPUKAHCKUE CTaH-
JapTOpenHble poicakd. [lneMeHHbIe kepeOlbl, HCIONb3Y-
eMble Ha NPEANPUSITHH, PEICTaBICHbI Ha puc. 1.

Brluucnenune cpenHuX nokazaTrenell NpOMEpPOB U
MHJICKCOB, T€HETHUKO-CTATHCTHUCCKUH (B 9aCTHOCTH, KOP-
PEIIIMOHHBIN aHaNu3) OBUT TPOBEAEH B KOMIBIOTEPHOI
nporpamme «Microsoft Excel».

B) xxepebenn  Nautical Notion, 2005 r.p. B CILIIA,

muaus CkoTieHaa

I') xepeGeu Chip's Friend, 2008 r.p. B ®uaisuauy,
JuHus Bonomalita

BUIIA, 00XBaTy TpyIM W OOXBary IISCTH OCTOBEPHBIX
pasnuuii Mexay koObutamu M xepebuamu B 2006-2009
roly MONYYeHO He ObUI0. Y KOOBUT OBUT HEMHOTO HIEKE
MHJEKC KOCTUCTOCTH — 12,29 mpoTus 12,48.

B 2015-2018 roxy »xepeOIipl OTIMYANNUCh OT KOOBLI
Ha 1 cM 10 BBICOTE B XOJIKE U KOCOMW JUTMHE TYJOBHILA, HA
0,5 cM — mo 00xBaTy ISICTH, OAHAKO KOOBUTBI OBUTH 0OJIB-
e Ha 9 cM 1Mo oOxBary rpyau (Tadm. 2).

C 2016 mo 2018 rom BbICOTa B XOJNKE Yy >KepeOIoB
BO3pocCIia Ha 4 cM, Kocasl JJTMHA TYJIOBHUINA — HA 7 CM, 00-

ot
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xBar msicth — Ha 0,5 cm. MHaekc ¢opmara mpm 3toM  Tpyau — Ha 2 cM. OOXBaT ISICTH OCTANCS Ha TPEKHEM

ymenbimwics ¢ 100,3 mo 99,9, uHIEKC MacCHBHOCTH — ¢ ypoBHe. MHaeke gpopmara npu 3toM ymensinmics ¢ 100,0

113,3 mo 110,0, koctucroctu — ¢ 12, 48 no 12,29. 10 99,9, unnexkc maccuBHocTu — ¢ 114,3 no 111,3, koctu-
C 2016 no 2018 rox BeICOTa B XOJIKE Yy KOOBLT BO3-  croctu — ¢ 12,29 no 12,05.

pocna Ha 3 cM, Kocasi JUIMHa TYJIOBHINA — HA 5 ¢M, 00XBar

Taoauna 1. — [IpoMepsl 1 HHAEKCHI TETO0CI0KEHHSI MOJIOTHAKA PYCCKOH PHICHCTOH MOPOIBI
B nepuoa ¢ 2006 mo 2018 rox

Teprost IIpomeprl, cM WHOEeKCHI TENOCIOKEHUS

BX K] or OIl ¢dopmar MaCCHBHOCTh | KOCTHCTOCTh
2006-2009 138,0 132,0 156,0 18,0 101,0 114,5 12,71
2015-2018 139,0 136,0 148,0 17,5 100,6 113,3 12,48

Taoauus 2. - U3MeHeHHEe IPOMEPOB M HHIEKCOB TEJI0CI0KEHH sKepedoB H KOOBLT
B nepuoa ¢ 2006 mo 2018 ron

I'pynmer IIpomepsl, cM WHAEKCHI TENOCIOKEHUS

KHMBOTHBIX BX | KI | or | onm dopmar | MaccMBHOCTb | KOCTHCTOCTH
2006-2009

A&KepeO1Ibl 158,0 159,0 180,0 20,0 100,3 1133 12,48

KOOBLIBI 158,0 160,0 178,0 20,0 100,0 1143 12,29
2015-2018

AKepeO1Ibl 162,0 166,0 171,0 21,5 99,9 110,0 12,29

KOOBLIBI 161,0 165,0 180,0 20,0 99,9 111,3 12,05

MacTb xepebL
KapakoBas

3% PH?BH
BopoHas 5%
5%

TémHo-rHepan
26%

RN

\e\‘ 61%
v lHepaa  * TEMHO-rHepas % BopoHas = KapakoBaa - Pbikasa

Puc. 2 - JIoas xepedLOoB-NPOU3BOIUTEIIElH ¢ pa3HOii MACThIO

MoioaHAK Kepebupl

or-on [EEEEEEEEE o308
or-on |[EEEER 0,942

Kar-on SRR 0,374
KOT-ON eSS 0,967

KaT-or HEEEEE 0,252
KAT-Or s 0,933

BX-ON S e s
BX-ON NN 0,955 03
Bxor I 0,95 Beor HEEE 0257
BX-KAT e 0,991 BX-KOT S it 0,588
0,93 0,95 0,97 0,99 1,01 0,2 0,4 0,6
Puc. 3 — Koppesasinuu Mex1y npoMepamMu Puc. 4 — Koppeasiuuu Mesxay npoMepamMu
MoJioansika 2018 roaa poxaenus (n=20) skepeduoB-npou3BoauTeiei (n=39)
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OcHoBHasI A0S KepeOIOB-TIPOU3BOANTENCH B TIpe/-
MPYSITHA UMEET B HACTOsIIEee BpeMs THEIyr macTh (24
TOJIOBBI), TEMHO-THEIONH MacThio ommdaroTcs 10 skeped-
0B (CM. pHC. 2), IO 2 TONOBH — C BOPOHOH U PBDKEH Ma-
CThIO, | — C KapaKoBOH.

Amnanu3 nokaszan (puc. 3), 4To Bce NMPOMEPHl Y MO-
JIOJHSKA KOPPEIMPOBAaIM Ha YpOBHE, Omm3koM K 1
(r=+0,942-+0,991). D10 rOBOPUT O TApMOHUYHOM POCTE U
Pa3BUTHH XUBOTHBIX. [Ipu 3TOM y kepebioB (puc. 4) Ha-
Oromanach HauOOJNBIIAs B3aNMOCBS3b MEKAY BBICOTOH B
XOITKe W KoCOH mimHOW TymoBuma (r=+0,588). Cnabee
BCEr0 KOPPEIHPOBAIM BHICOTA B XOJKE M OOXBAT TPYAH,
Kocas UIMHA TYJOBWINAa W oOxBar rpynn (Ha YpOBHE
0,252-0,257). O0xBar MACTH OBII MOJIOKUTEIBHO CBSI3aH
€O BCEMH M3Y4eHHBIMH npoMepamu. Cyns 1Mo Toxy poxae-

HUS ¥ €T0 B3aUMOCBS3H C IIPOMEpPaMH, CIEAyeT OTMETHTH,
YTO OOIIYIO TEHICHIIMIO K YMEHBIICHUIO 00XBaTa TPYIH Y
XKepeOIOB-TTPOU3BOANTENCH. DTO 3aKOHOMEPHO B CBSI3U C
CEeJIEKLIMEN Ha PE3BOCTh PHICAKOB 3TOM NOPOJBL.

Takum 00pa3om, 3a UcciIeayeMBbIi TIEPHOJI B TIOTOJIO-
Bbe pycckoil peicuctoii mopoasl OO0 «3neiHckuit Kone-
3aBO/I» HAMETHJIACh TEHJICHLUS K YBEIUUCHHIO BBICOTHI B
XOJKE W JJIMHBI TYJIOBHINA NPU yMEHBIIEHHH oOXBara
rpyau. BrionHe o4eBuaHO, UTO TaHHBIE U3MEHEHHUS CBsI3a-
HBI C UCTIOJIb30BaHUEM BBICOKOIIEHHBIX JXepeOIlOB aMepH-
KaHCKOTO U €BPOIICHCKOTO MPOUCXOKICHUS.

BaarogapHocTs. ABTOp BBIpaXKaeT OlarogapHOCTH
pykoBozncTBy U crierranmictaMm OOO «3msiacKuit Konesa-
BOJI» 3a TIPEIOCTABIICHHBIC MaTEePHUAIHI.
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HACJIEAYEMOCTbDH CEJEKIIMOHHBIX TPU3HAKOB B IMHUSAX I'OJIUITHHCKOI'O CKOTA
(Heritability of breeding traits in Holstein cattle lines)

B MOJIOYHOM CKOTOBOJICTBE MPHMEHSIOT METOJ| pa3Be-
JIEHUS] 10 JIMHHUAM C IENbl0 YIyYIIeHHsS NPOXYKTHBHOCTH
KOpoB. JIaHHBII METON MO3BOJSIET YCTAHOBHTH HawOoliee
JKeJaTenbHbIH reHoTun. Heo6xoquMo oTMETUTD, 4TO HE Bee-
Ila MPU MPOBEICHUH CEJICKIUOHHO-TUIEMEHHOW paboThl CO
CTaJOM YYHTHIBAIOT HACIIEACTBEHHbIE KaueCTBa, KOTOPHIE BO
MHOTOM OTPa)alOT YPOBEHb MPOMYKTHBHOCTH B MOMYJISIHA
KMBOTHBIX M HePeIad UX CIEAYyIoeMy OKOJIeHUI0. Takum
00pa3oM, YYUTBHIBasi CENICKIIMOHHO-TCHETUIECKUE Mapamer-
PBI, Takue, KaK KOPPENsIUsA U HacllelyeMOCTb, MOKHO BBI-
SIBUTh HaWOOJIee JIYUIIHe COYCTAHUS B JIMHHSAX, TEM CAMBIM
TIOBBICHTh KOJIMYECTBEHHbIE M KadeCTBEHHBIE MOKa3aTellH
MOJIOYHOM TPOAYKTHBHOCTHU. VccnenoBanusi ObUIH MTpOBeEie-
Hel Ha kuBOTHBIX OO0 «tOnurep» OproBckoir obnacTtu.
W3ydeHsbl moka3aTean KOppeJsILUH, HaclIeayeMOCTH MOJIOU-
HOM MPOTYKTUBHOCTH KOPOB TOJIITHHCKOH moposl. KopoBbl
Pa3IMYHBIX JIMHAN TO-Pa3HOMY HAcJEIyIOT BEJUYUHY YOS
U COZIep)KaHUe JKUpa U Oenka B MoJoke. B pesynsrare maH-
HOTO HCCIIEJOBAHUS MOXKHO CIENaTh CIEIYIOIIHH BBIBOJ,
4YTO HauOoJbIIAs KOppelsuus Mexay yrmoeM 3a 305 nweii,
cozepxanue Oelka B MOJIOKE MEXITy MaTepsiMH U JOUEPSIMH
B JIMHUSIX TOJIITHHCKHUX OBIKOB HaOmomaercst B uHUU Pe-
¢nexra Coepunr 198998, a mo copepkaHHIO XHUpa — B
smuHuM MonTBuK Yudreitn 95679. Hanbonee TouHyIO OLEH-
Ky OBIKOB-TIPOM3BOIUTEINIEH TONIITHHCKOW MOPOIBI MO BCEM
MOKA3aTeNsiM MOJIOYHOW MPOAYKTHBHOCTH MMEIOT OBIKH JIU-
Hnu Buc Box Admman 1013415. Hawmyumyro Hacnemye-
MOCTb IIO BCEM IIpU3HAKaM MOJIOYHOM MPOAYKTUBHOCTHU
umeet nuHus Peduiexin Cosepunr 198998.

KuaroueBble cjaoBa: MOJOYHOE CKOTOBOACTBO, JIMHUA,
TOJIIITHUHCKAsA TIopoJa, MNPOAYKTHBHOCTb, HACJICAYEMOCTD,
TOYHOCTH OLICHKH 6LIKOB-HpOPI3BO,HPITeJIeI71, KOoppeanus.

BBenenue. Baxxneiieil 3aiaueil arpapHOro cexTo-
pa SBJISIETCS JOCTUXKEHHE YCTOWYMBOTO POCTa CEIbCKOXO0-
3SICTBEHHOTO TIPOM3BOJICTBA M HANle)KHOE OOECIICUCHUE
HaceJeHUsl MpPOoAyKTaMHM nurTaHus. Poccus mponoskaer
0CTaBaThCsl UMIIOPTEPOM KUBOTHOBOAUECKOH MPOIYKIINH
U MJIEMEHHBIX pecypcoB. [ ycrnemHoro peneHus 3Tou
BakKHEHIIeH MpoOIeMbl IpeaycMaTprUBaeTCs 00ecTednTh
POCT TIOTOJIOBbS CKOTa ¥ TIOBBIIICHHE €r0 MPOJAYKTUBHO-
crtu [4, ctp. 159].

OTpaciib MOJIOUHOTO CKOTOBOJICTBA SIBIIETCS OAHON
U3 COCTaBISIOMIMX IIPOJOBOJILCTBEHHOW O€30MacHOCTH
CTpaHBI U JOJDKHA OBITh KOHKYPEHTHa KaK Ha BHEIITHEM,
TaK 1 Ha BHYTPEHHEM pPbIHKE.

JocTikeHue 3Toi 1esd BO3MOXKHO 3a CUET pacuiu-
peHHst 00BEMOB TIPOU3BOCTBA, YBEIIMICHUS aCCOPTUMCH-
Ta BBITYCKAeMOW MPOAYKIINHY, IPUMEHEHHUS UHHOBAIIUN H
COBPEMEHHOTO OOOpY/IOBaHUS B TEXHOJIOTHYECKOM TIPO-
recce, MIMPOKOTO HCIOJIB30BaHUS OTEYECTBEHHBIX M 3a-

——

In dairy cattle breeding, the method of line breeding is
used to improve the productivity of cows. This method al-
lows to establish the most desirable genotype. It should be
noted that not always when carrying out breeding work with
the herd take into account hereditary qualities, which largely
reflect the level of productivity in the population of animals
and their transmission to the next generation. Thus, taking
into account the selection and genetic parameters, such as
correlation and heritability, it is possible to identify the best
combinations in the lines, thereby increasing the quantitative
and qualitative indicators of milk productivity. Studies have
been conducted on animals, OOO "Jupiter" in Orel region.
Indicators of correlation, heritability of milk productivity of
Holstein cows were studied. Cows of different lines differ-
ently inherit the value of milk yield and the content of fat
and protein in milk. As a result of this study, it can be con-
cluded that the greatest correlation between milk yield for
305 days, the protein content in milk between mothers and
daughters in the lines of Holstein bulls is observed in the line
Reflection Sovereign 198998, and the fat content-in the line
Montvik Chieftain 95679. The most accurate assessment of
bulls-producers of Holstein breed on all indicators of milk
productivity have bulls line Wise Back Ideal 1013415. The
best heritability on all signs of milk productivity has a line
Reflection Sovereign 198998.

Keywords: dairy cattle breeding, line, Holstein breed,
productivity, heritability, accuracy of evaluation of bulls-
producers, correlation

PYOCKHBIX TEHETHYECKUX pecypcoB [7, ctp.100].

OCHOBHOW TPOOIEMOH MOIJIOYHOTO CKOTOBOJCTBA
OCTaeTCs TIOBBIIICHUE TMPOAYKTHBHOCTH XKHBOTHBIX ITy-
TEM pa3Be/IeHUs HauOoliee BHICOKOICHHBIX B INIEMEHHOM
OTHONIEHUU TOPOJI, TEHOTUIIOB M JIMHUU KPYITHOTO pora-
TOTO CKOTa [3, cTp. 41].

Benymyto poib B yBETWYEHHH NPOTYKTUBHOCTH,
COBEPIIIEHCTBOBAHUHN MOPOJ KUBOTHBIX UTPAET CEJICKIIH-
OHHO-IUIEMeHHast pabora. [TosToMy HE0OXOAMMO TIy0O-
KO€ TEOPETUYECKOE N3YUEHUE BCEX CTOPOH CEJIEKIIMOHHO-
ro mpoiecca. B mocienHue roisl 3TH BONPOCHI BCE
Oonplice BHHMAaHHWE NPUBJICKAIOT KaK MPaKTUKOB-
CEJIEKIIMOHEPOB, TaK U YUYEHBIX-TEHETUKOB. BrlsiBieHue
MOJIOKUTEJIBHON CBS3M MEXAY OTAEIbHBIMU CEKLMOHH-
PYEMBIMH MPU3HAKAMU JKABOTHBIX MO3BOJISIET dPPEKTHUB-
HO BECTH CEJIEKIHMI0 IO COBEPIICHCTBOBAHHWIO HMX IIJe-
MEHHBIX W TPOIYKTHBHBIX KauecTB. B coBepieHCTBOBA-
HUU TOPOJ KPYITHOTO POTATOr0 CKOTa OOJBIIOE MPAKTH-

ot
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YeCKOe 3HaueHHE HMMEET BBIICIICHHE BHYTPHUIIOPOIHBIX
TUTIOB, OTOOp M pa3BEICHUE KEJATEIHHOTO THIIA C BBICO-
KO TPOAYKTUBHOCTHIO M TIPUCIIOCOOICHHOCTHIO K TIPO-
MBIIIUTEHHOH TexHoMoruH [5 cTp. 78, 8 cTp. 28].

B mensix coBepUICHCTBOBAaHUS MPOJYKTHUBHBIX Ka-
4eCTB KOPOB HIMPOKO HCIOIB3YeTCS] METOJ pa3BeleHUS
mo yimHusAM. OH J]aeT BO3MOXXHOCTh YCTaHOBHUTH HamOoO-
Jiee KeNaTeNbHbI TeHOTHUIl, KOTOPBIM O0ECHEeYUT BBICO-
KU YPOBCHb MOJIOYHOW MPOAYKTHBHOCTH U JPYTUX XO-
3STMCTBEHHO-TIONIE3HBIX Ka4eCTB )KUBOTHOTO [1, cTp. 42].

Henpro pa3BeneHUs N0 JIMHUAM SIBISIETCS, TPEXKIC
BCEro, IMpEBpallleHHe IOCTOWHCTB JIYYIINX >XHBOTHBIX
B TpymmoBble mpu3HaKd. CKOHIICHTPHPOBAaTh B OT-
TIENBHBIX 0CO0SX BCE IIEHHOE, YTO €CTh B IOPOAE, HEBO3-
MOXKHO. HakorieHne y XMBOTHBIX OIHHWX JMHHHA Mpe-
HUMYIICCTBEHHO OJHUX JTOCTOWHCTB, B JIPYTHX JIMHUSIX —
UHBIX, MMO3BOJSICT 00CCIICUNTh B KAXKIOW JIMHUU JydIllee
pas3BuTHE U OoJiee yCTOIUMBOE HacJEeJOBaHUE HEOOXOAH-
MBIX KauecTs [2, cTp. 12].

B ycioBusX COBpeMEHHOW CeleKIUH OBIKH-
MIPOM3BOJUTEINH SIBISIOTCS OJHUM M3 Ba)KHEHIIUX (akTo-
POB T€HETHYECKOTO COBEPIICHCTBOBAHUS MOJIOYHOTO CKO-
Ta, 9T0 00YCIOBJICHO BO3MOXKHOCTBIO ITONYYCHHS OT IIPO-
W3BOIUTEIICH 3HAYNTENFHOTO KOJIMYECTBA MOTOMKOB. Lle-
JICHATIPABIICHHBIH otbop u OIICHKA OBIKOB-
MIPOU3BOANTENCH TI0 Ka9eCTBY MOTOMCTBAa OOECICUMBACT
TeHETHUYECKUI MPOrpecc B MOJIOYHOM CKOTOBO/ICTBE.

Jl1s coBepIIeHCTBOBaHMS NMPOAYKTUBHOCTH MOJIOY-
HOTO CKOTa, OOJbLIOE MPAaKTHYECKOE 3HAYCHHE HMeEeT
OIIeHKa OBIKOB-IIPOM3BOAUTENEH, OKa3bIBAIOIINX
HauOonpIIni ynmy4inaromuid 3GdexT Ha NpPOoayKTUBHBIC
KadyecTBa ux jaouepeii [6, ctp. 143; 9, ctp. 15, 10, cTp. 58;
11, ctp. 98].

B cBsi3u C BEIIECKa3aHHBIM SIBISCTCS AKTyalbHOM
mpobieMa BIMSHHS pa3BEICHUS IO JHHUSAM HA MPOAYK-
THBHOCTH KOPOB U OIIGHKAa OBIKOB-TIPOM3BOAHTEICH
TONIUTHHCKON nopoabl. Henvio uccnedosanuii ABnsnoch
H3y4YCHHE HACIETyeMOCTH CEJCKIIMOHHBIX NPU3HAKOB B
JIUHHAAX TONIITHHCKOTO CKoTa. Mcxons U3 1enu mccieno-
BaHWH, ObUIH CHOPMYTUPOBAHBI CleNyIONMe 3anadu: 1)
BBISIBUTH B3aHMOCBSI3b MEXAY NPU3HAKAMH HPOIYKTHB-
HOCTH MaTepei W jouepeil B JHMHHUAX TOJIUTHHCKUX OBI-

KOB; 2) ONPEIEIIUTh TOYHOCTh OIEHKN OBIKOB ITPOU3BOIH-
TeJedl TOJNITHHCKOW TOpOAsl; 3) MpoaHAIM3HPOBATH
HACJIEAYEMOCTb T10 JIMHHSIM.

MarepuaJjbl M1 MeTOAbI HCCIEI0BAHUM

HccnenoBanusi BHIMOMHSAINCH HA OCHOBE 0a3bl JaH-
HEIX OO0 «fOnmrep» bomxoBckoro paitoHa OpioBCKOi
obmactrr. OOBEKTOM HCCIENOBAHUN CIYKHUJI TONIITHH-
CKMM CKOT pa3IM4YHOM JIMHEHHOW NPHUHAIJIEKHOCTH.
YcnoBus copepKaHusl, YpOBEHb KOPMIJIEHHS CKOTa COOT-
BETCTBOBAJIN 300TEXHUIECKAM HOPMaM.

CeNeKIMOHHO-TeHeTHIEeCKHE TPYHIIBI ObLH cop-
MHUPOBaHbl METOIOM Iap—aHaJIOTOB: MO Bo3pacTy (marta
poxaenus ¢ 2012 no 2015 rox), NpoUCXOXKACHUIO, )KUBON
Macce, KOTOpble OBbUIM pacipelieNieHbl B IPYIIBI M0 JIU-
HeliHOH mpuHayexHoctd (A.W. Oscsnuukos, 1976). B
HEPBYIO TPYIILy BKIIOUMWIN KOpoB JuHUM Buc bak Aiinu-
an 1013415 (n=93), Bo BTOpYyI0 — NuHKMK Peduexn Co-
BepuHT 198998 (n=66), B TpeTbio — JNMHHH MOHTBHK
Yudreita 95679 (n=48). IlpuHAANCIKHOCTD K JIHHUU
OTIPEACTNIA M3 JaHHBIX IUIEMEHHBIX KapTOYEK MO KaxK-
noit kopose. Jlodepeli OBIKOB-TIPOM3BOAUTEICH OLICHIBA-
JM TIO CIEIYIOIUM ITOKa3aTeNsiM MOJIOYHOH MpPOIYKTHB-
HOCTH: ynmo# 3a 305 nHel NakTauu, CONEPKaHUIO KUPa
u Genka B Mojioke (%). Pe3ynbrars! uccieaoBanuii oopa-
GarpiBanuck ¢ momorbio [IK, ¢ ucmonb3oBaHueM mpo-
rpamm MS Excel.

Pe3yJ'll)TaTbl HCCIe0BAHMH U UX 06cy)l<z[e1me

UccrenoBanus mokazamu (tabm. 1), 910 y KOpoB
ronuTHHCKoM nopoasl Ha npeanpustun OO0 «tOnurep»
HaOJroanack Kak IMOJI0KUTEIbHAs, TaK U OTpHLATEIbHAas
CBSI3b, CTEIICHb CBSI3M B OOJBIIMHCTBE CIydacB — ciadas.
HawnGosnbas B3aMOCBS3b YCTaHOBIIEHA y odepel ObIka
Jynas 62 nuaun MouTtBuk Yudreitn 95679 no conepxa-
HUIO Xupa B Mosioke — 0,66, HaMEeHbIIass KOPPeNsaus —
y nouepei Obika Jlynas 62 nuHum MoHTBHK Undreiin
95679 mo ynoro 3a 305 mHell makTaIuu, KOTOpasl cOCTa-
uiaa -0,36.

Tabdauua 1 — Koppeasiuusi Me:xny Npu3HaAaKaMH MaTepei U 1o4uepeii B IUHUSAX
TOJIITHHCKUX ObIKOB-IPOU3BOAUTEIEH

Krnuka 6e1ka-nponssoauTens, Ne | n |

yno#i 3a 305 nHel JakTanuu, K.

| xup, % | Genok, %

Buc Bbyk Aiiouan 1013415

Peren bauenop 61690982 (koHTpOIB) 37 0,08 0,13 0,12

C. Banneii 134203264 15 0,01 -0,27 -0,03

Canre 139453690 41 0,20 -0,01 0,01

Ilo nuHUYU B LIEJIOM 93 0,10 0,06 -0,02
Pegpnexun Cosepunz 198998

Aunera Magucon 3004886505 20 -0,03 -0,17 -0,08

Komcrap Jlekzakt 102482659 19 -0,03 -0,08 0,09

®doxkan 64700398 27 0,28 -0,15 0,25

Ilo nuHUYU B LIEIOM 66 0,14 0,10 0,13
Moumeux Yupmeitn 95679

JyHait 62 4 -0,36 0,66 0,17

JI.T. bu ®aiinnu 61741713 32 -0,19 0,08 0,07

Munuctep 133588633 12 -0,18 0,50 0,15

Ilo nmuHUYU B LIEIOM 48 -0,03 0,20 0,06

Ilo Bcemy cTany 207 0,09 0,11 0,002
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Puc.1 — HacieayeMocThb CENEKIIMOHHBIX IIPU3HAKOB CKOTA B JIMHHAX, h?

YcranosneHo (puc. 1), 4To mokasarenu Mo yaoro 3a
305 nHeit nakTauuu B inHUM MoHTBHK Yudreitn 95679 u
colepkaHuio 6enka B Mosioke B TuHUM Buc bak Alguan
1013415 we Hacmenmyrotca. Hambompmmii ko3¢ durmeHT
HacJEAyEeMOCTH T10 CTaay HaOIIOZaeTcs MO COACP)KAHHIO

s)kupa — 0,22, HaAUMEHBIINHA MO COACPIKAHHIO OenKa —
0,004. HauOonpimuii Ko3(QPHUIUEHT HACICAYEMOCTH IO
COJICPKAHUIO JKUpa uMesia juHus MoHTBUK Uudreiin
95679, xoTopsrit Osu1 paBeH 0,4.

Tadnnua 2 — TouyHOCTh OLIeHKH OBIKOB-NIPOM3BOAUTEJICH TOJIITHHCKOI opoasbl, %

Kinuka Obika-miponsBogures, Ne | n | ynoit 3a 305 aHel JaKTaluu, Kr. I KUp, % | 6enok, %
Buc bk Aitouan 1013415

Peren Bauenop 61690982 (konTpons) | 37 64 68 3,5

C. Bamneit 134203264 15 40 47 1,4

CanTe 139453690 41 66 70 3,9
Pecpnexun Cosepunz 198998

Anrsra Magucon 3004886505 20 49 54 1,9

Komcrap Jlexzaxt 102482659 19 53 53 1,8

®doxkan 64700398 27 56 61 2,6
Monmeux Yugpmeiin 95679

Hynaii 62 4 16 18,8 0,4

JL'T. bu ®aiinau 61741713 32 60 65 3,1

Musnncrep 133588633 12 36 41 1,18

W3 moxy4eHHBIX JaHHBIX TAONMHIBI 2 CIEHYeT, 9TO
HanOOJBIIYI0 TOYHOCTh OIIGHKH MMen Obik Perem baue-
nop 61690982 nunuu Buc bak Adauan 1013415, no co-
JIepKaHUIo JKUpa paBHYIO 68%, HAMMEHBIYI0 TOYHOCTH
oueHkH umen Obik JlyHait 62 nunun MoutBuk Yudreitn
95679 no conepxanuro 6enka — 0,4%.

BeiBon. B pesynprare monmydeHHBIX JTaHHBIX MOKHO
cHeNaTh CICAYIOUINA BBIBOJ, YTO HAWOONBIIAs KOPPEIs-
mus Mexny ymoem 3a 305 mHei, comepkaHueM Oelika B
MOJIOKE MEXIy MaTepsMd U JIOYePSIMH B JIMHHSIX

TOJIIITHHCKUX OBIKOB HalOmopanack B JMHUN Peduexinn
Cosepunr 198998, a mo comepkaHMIO *XHUpa — B JIMHUU
Mouteuk Yundteiin 95679. HauGonee TOUHYIO OLCHKY
OBIKOB-TIPOU3BOANTENICH TONIITHHCKON MOPOJBI IO BCEM
MOKA3aTeNIIM MOJIOYHON HPOIYKTUBHOCTH MMETH OBIKH-
mpousBoauTenn JuHMH Buc bak  Admman 1013415.
Hawnydmryro HacnenyeMoCTh 1O BCeM MpPU3HAKaM MoO-
JIOYHOW TIPOAYKTHBHOCTH mMerna nuHuA Pedmekm Co-
BepuHr 198998. IlomydeHHble NaHHbBIE MOATBEPXKIALOT,
YTO pa3BeCHUE MO JHHUAM HE NOTepsiia aKTyalbHOCTH.
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MPOBJIEMbBI U ®AKTOPBI PA3BBUTUA AHTUBUOTUKOPE3UCTEHTHOCTHU
B CEJBCKOM XO3SHCTBE
(Problems and factors of development of antibiotic resistance in agriculture)

[TpumeHeHne aHTHOMOTHKOB MOKA3aJI0 XOPOIIHE pe-
3ynbTaThl B MEOWLMHE, MOCIE YEro WX CTaId AKTUBHO

HCMOJb30BATh B PA3JIMYHBIX C(l)ean CEJILCKOTO XO3SIICTRA.

OpHOM M3 Takux cdep CTajo KMBOTHOBOICTBO, MPUYEM
UCIIOJIb30BAINCH aHTUOMOTUKHM HE TOJBKO JUISl JICUCHHS,
HO M I TPOQUIIAKTHKU, 00pabOTKN MOMENIEHUH coaep-
JKaHUsA M 00Jiee aKTHMBHOTO HAOOpa MEBIIICYHOW MACCHI.
D¢ heKTUBHOCTh KUBOTHOBOACTBA BO3POCIHA, HO CIIOPHI
OTHOCHTEJBHO II0JIB3BI ATUX IPENapaToB B CEIBCKOM XO-
3HCTBE HE YTHXAIOT Y)Ke J0Jiroe Bpems. B MupoBoM co-
obmecTBe npeobnagaeT TCHACHLIUS OTKa3a M CHUKCHUS
npoOIeMbl PE3UCTEHTHOCTH, MEHSACTCSl CTPYKTYpa PhIHKA
U pa3pabaThIBAlOTCS HOBBIC pEeIICHHS Ha 3aMeHy. Ha poc-
CHUICKOM PBIHKC aHTI/I6I/IOTI/IKI/I 3aHUMAT JOBOJIBHO
NPOYHYI0 IO3ULUI0. B cTaThe n3noxeH Marepuan o IO-
CJIICACTBHUAX 6eCKOHTpOJ'II)HOFO MIPUMECHCHUA aHTHONOTH-
KOB B BETEPUHAPHOW MpPAKTHKE M XMBOTHOBOJCTBE, (op-
MHUPOBAaHHH aHTUOMOTHKOPE3UCTEHTHOCTH OaKkTepuil u
HOCJICACTBUAX A OpraHU3Ma 4eJIOBeKa.

KiaroueBnle cjoBa: aHTI/I6I/IOTI/IKOpe3I/ICTCHTHOCTB, aHTH-
6I/IOTI/IKI/I, JKHUBOTHOBOACTBO, CCIBCKOC XO3SHUCTBO.

OTpaciie  )KHBOTHOBOJICTBA SIBISCTCS OJHHM U3
KpYITHEHIINX MOTpeOuTeNeii aHTUMHUKPOOHBIX Tpemnapa-
TOB, OOJBIIYIO JOJIIO M3 KOTOPBIX COCTaBIISIOT aHTHOHO-
TUKH. BOJIBIIMHCTBO MYTaHTHBIX IITAMMOB U @aHTHOUOTH-
KOPE3UCTEHTHOCTH MMKPOOPTAaHU3MOB TIPOUCXOIAT U3
KHUBOTHOBOJUECKHUX KOMIUTIEKCOB [6]. TloaTomy sxecTkuit
KOHTPOJIb M UCIIOIB30BAHUS COBPEMEHHBIX aHTHOHOTHYE-
CKHX TIperapaToB KpaiHe He0OXOAUMBL. DTO CIOCOOCTBY-
€T YMCHBIICHHUIO Pa3BUTHS aHTHOHOTHUKOPE3UCTEHTHOCTH
MHKPOOPTaHU3MOB U CYNEepHH(EKIIUN Y JTIOACH M KHUBOT-
HBIX.

AHTHOHOTHKOPE3UCTECHTHOCTh — 3TO CHOCOOHOCTB
MHKPOOOB TIPOTUBOCTOATH JCHCTBHIO AHTHMHUKPOOHBIX
cpencts, B ToM umcie aHtubmorukoB. C 2000-x romoB
BcemupHas opraHM3anus 3ApaBOOXPAaHEHHS HA3BIBACT
AHTHOMOTHKOPE3UCTEHTHOCTh OJHONW M3 CaMBIX Cephes-
HBIX YTPO3 JUIS 30POBBS )KUBOTHBIX U UeoBeka [1].

CoBpeMeHHOE MTPOU3BOJCTBO MPOAYKIMH >KHBOTHO-
IO TIPOUCXOXKICHHUS TPEeOyeT COCPETOTOUCHHS 3HAYUTEIb-
HOTO KOJIMYecTBa 0Co0eil B OrpaHMYEHHOM IIPOCTPAHCTBE.
OTO0, B CBOIO OYepenb, NMPHUBOIAUT K OBICTPOMY pacmlpo-
CTPAaHEHHI0O M PAa3BUTHIO HMHQEKIMOHHBIX IPOIIECCOB,
OakTepHa’IbHONW M BUPYCHOM 3THONOrHH. JKUBOTHOBOIUE-
CKHE TIPENNPUATHS B OOJIBITUHCTBE CIIyYacB ¢ JICYCOHON U
MPOQUIAKTHYECKON [ENbI0 TPUMCHSIOT 3HAYUTEIBHEIC
KOJTMYEeCTBA AaHTHOMOTHYECKHUX MPErapaTroB MHKPOOHOTO
npoucxoxkaeHust [2]. Takxke X UCTIONB3YIOT B TYMaHHOU
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The use of antibiotics showed good results in medi-
cine, after which they began to be actively used in various
fields of agriculture. Animal husbandry has become one
of these areas, and antibiotics have been used not only for
treatment, but also for prevention, treatment of facilities
and a more active set of muscle mass. The efficiency of
animal husbandry has increased, but the debate about the
benefits of these drugs in agriculture has not subsided for
a long time. The world community is dominated by the
trend of failure and reducing the problem of resistance,
the market structure is changing and new replacement
solutions are being developed. On the Russian market,
antibiotics occupy a fairly strong position. The article
describes the consequences of the uncontrolled use of
antibiotics in veterinary practice and animal husbandry,
the formation of antibiotic resistance of bacteria and the
consequences for the human.

Keywords: antibiotic resistance, antibiotics, animal hus-
bandry, agriculture.

MeIUIMHE s Je4eHNs OaKTepHaIbHBIX 3a00IeBaHMH.

[TepBble mpemnaparsl MPOTHUB OOJE3HETBOPHBIX Oax-
Tepuit — cynbhaHWIaMHUIbl, TEHULIWIINH U Ap. — Hadalll
YCIIEITHO IPUMEHATh B KJIMHUYECKoil npakTuke B 30—40-¢
roabl XX Beka, U yXke TOrZa yCTOMYMBOCTb K HUM IIPEJ-
craBisuia coboit mpobnemy. Jlemo B TOM, 4YTO sIBICHUE
AQHTHOMOTHKOPE3UCTEHTHOCTH BO3HHUKIIO 3aJ0JT0 10 OT-
KPBITHS YEIOBEUECTBOM aHTHOMOTHKOB. MIIIIMApABI JIET
OakTepuu u TPHOBI BEIPA0ATHIBAIN AHTHOHOTHKH — BeIIle-
cTBa st O0pHOBI ¢ npyrumu OakTepusimu u rpudamu. Te,
B CBOIO O4Yepeilb, NPHOOpEeTann MEXaHU3MbI 3allUThl OT
ATUX COEUHEHMH [9].

MonekyasipHbIX MEXaHHU3MOB 3aIUTHl MHUKPOOpra-
HU3MOB OT aHTHOMOTHKOB He Tak MHOro. OHH Bcerja cBsi-
3aHBl C U3MEHEHISIMU B T€HaX, U YCTOWYMBOCTh K aHTH-
OMOTHKaM HacJeqyeTCs, epexoAs U3 MOKOJIEHUS B ITOKO-
neane. Kierka MHKpoopraHm3Ma MOXET TPHOOPECTH
YCTOMYMBOCTh K aHTHOMOTHKY AByMs crocobamu. Ilep-
BBIIl — cllyyallHO€ M3MEHEHHE I'€HOB, TO €CThb MYyTalus.
AHTHOMOTHK 4acTO JICHCTBYeT Ha MHUKPOOPTaHU3M, CBSI-
3bIBasICh C MHUIIIEHBIO — MOJIEKYJION Oejlka BHYTpPHU KJIETKH
— W He JaBas i BBINOJHATH CBOM (YHKIWU. Takod Mu-
IIEHBIO MOXET OBbITh, HapUMep, (EpPMEHT, NP MTOMOIIN
KOTOPOrO MPOTEKAOT KaKUEe-TO YXMU3HEHHO Ba)KHbBIE [UIf
KJIETKH OMOXMMHYECKHE peakiuu. MyTamus, Ipou30-
mIeqmasi B TeHe-MHUIISHH, MOXET TaK €€ MEeHSATh, 4TO aH-
THOWOTHK TIOTEPSIeT WM YXYALIUT CHOCOOHOCTH CBS3BI-
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BaThCS C HEW M yTPATHT CBOIO CHITY. BTOpoii myTh mpuoo-
pETCHHSI YCTOHYMBOCTU MJIsi OaKTepUaIbHOW KIETKH —
MOJYYUTh TE€Hbl YCTOWYMBOCTH OT JAPYrod KIETKH.
Hanmpumep, kieTka MokeT ipuoOpecT TeHbl (epMEHTOB,
pa3pyIIaloInX MOJISKYJIbl aHTHOMOTHKA, WM T€HBI Clie-
LHAJIbHBIX OCJIKOB-HACOCOB, KOTOPHIE BHIKAUMBAIOT aHTH-
OMOTHK U3 KJIETKU HapyXKy, peJoTBpalias ero ryoureis-
Hoe peicTBue. OnHAKO JUIS 3aKpeIUICHUS U COXPaHEHMs
aHTHOMOTHKOPE3UCTEHTHOCTH HA YPOBHE MOMYISIHN
MHKpPOOOB HE0OXOAMMO BO3IEHCTBHE HA IMOIYJAIHIO Ca-
MOTO aHTHOWOTHKA, CO3ZAIOIIECTO CEJIEKTUBHOE (TO €CTh
OCYIIECTBIIAIONIEe 0TOODP) NaBIICHHE, B Pe3yibTaTe KOTO-
POTo BBDKMBAIOT JIMIIB KIETKH, 00JaJafoOlIie YCTOHINBO-
CThI0. BBINTpaB KOHKYypeHTHYIO OOpBOy, OHH pa3MHOXa-
I0TCS, PACHPOCTPAHSIOTCS M MEPEJarOT CBOM I'€HBI Jalb-
me [7, 9]. UToObl ycTOWYHMBBIC KICTKH TONYYMIH Tpe-
HUMYILECTBO, KOJIMYECTBO aHTHOMOTHKA JOJDKHO OBITH B
OnpeeIEHHOM Auana3oHe [2], Beb, €CIM J03a CIULIIKOM
Malla, aHTHOMOTUK He OyIeT MOJAABISATh HU YCTONYMBEIC,
HU YYBCTBUTCJIbHBIC 6aKTepI/IaHbHI)Ie KJICTKH, U HHUKaKad
CeJICKIIUs HE MPOU30MIAET, a CIMIIKOM OOJbIIas 1033,
HA00O0pOT, HAYHET IMOAABIATH AAXKE YCTOIUYMBBIE KIICTKH,
1 OHM BHOBB HE ITOJIy4aT HUKAKOTO IIPEUMYIIECTBA.

B mpupozne reHpl yCcTOWYMBOCTH K aHTHOMOTHKAM
YaCTO BBINIOJIHSIOT U JIpyTHe, HUKAaK HE CBA3aHHbIC C aH-
TubnotukamMu (yHkunu. Hampumep [9], Gemku-HacocHI,
BBIBOISIIINUEC aHTI/I6I/IOTI/IKI/I n3 KJICTKH, MOT'YT 6I)ITI) HY>KHBI
JUIsl U30aBieHus € M OT JPYrMX TOKCUYHBIX COCIMHEHUH.
B TakoMm ciiydae uxX reHsl paclpOCTPaHSIOTCA U B OTCYT-
CTBUH BO3JCHCTBUSA aHTHOMOTHKOB. PazHooOpasue reHoB
YCTOMYMBOCTH K aHTHOMOTHKAM B IPUPOJIE YPE3BBIYANHO
Beruko. C Havyasa MPUMEHEHMs Pa3IMYHBIX KJIacCOB aH-
TUMHUKPOOHBIX CPEICTB B MEIWIIMHE U BETCPHHAPUH Ce-
JIEKTUBHOE JIaBJICHNE HA MHUKPOOPTAaHU3MBI, BHI3BIBAIOIIIHE
3a00JICBaHUs YEIOBEKAa M >KUBOTHBIX, YPE3BBIYAHO BO3-
pociIo — B MEPBYIO OYEpenb 3TO OTHOCHTCS K OOJNBHHY-
HBIM MHKpoOamM. B ycioBusx Bc€ yBeNIMUMBAIOLMIMXCS
MacmTaboB NMPUMEHEHHS aHTUMHKPOOHBIX CPEICTB pac-
IIPOCTPaHEHNE aHTHOMOTUKOPE3UCTEHTHOCTH OBLJIO BCETO
JIUIIb BOpocoM BpeMenwu [10].

Ecnm 1o Hadana MCIOIB30BAHUS aHTHOMOTHKOB Ie-
HBl AHTHOMOTHKOPE3UCTEHTHOCTH Yy OakTepuil Haxoqu-
JIUCh MPEUMYIIECTBEHHO Ha XPOMOCOME, TO TeTeph Jarie
pacnojiararoTca Ha IjiazMuaax — MaJICHBKUX KOJIBIEBBIX
Mmodekynax JJHK, koTopsle MOTYT JIeTKO mepesaBaThCsi OT
onHOM Oakrepun K apyroi. [locpencTBom mia3Mua reHbI
YCTOWYMBOCTH TIEPENAlOTCsI OT MHKpoOa K MHKpoOy He
TOJIBKO OJIHOTO BH[aA, HO M ApYyrux. B wactHOoCcTH, GONes-
HETBOpHbIE OAaKTEPHUH MOTYT MONYYUTh TAaKWE TE€HBI OT
MHUKPOGIIOpPH! KUIIEYHUKA XKUBOTHBIX U Jaxe OT CBOOOI-
HOXMBYIIUX OakTepuii okpyxatomei cpenst [7]. Ilpu
OTOM INTIa3MUJIbI MOT'YT HECTHU I'CHBI yCTOfI‘-IPIBOCTPI Ccpasy
K HECKOJBKHMM pPa3JINYHBIM KjlacCaM aHTI/IMI/IKp06HBIX
cpenctB [9]. CBOWCTBO MHOXKECTBEHHOW YCTONYHMBOCTH
Jienaet 00Je3HETBOPHBIE OAKTEpUHU OCOOCHHO OMACHBIMH.
K coskanenunio, BCTpedyaroTcst ke Tak Ha3bIBaeMbIE IaH-
pe3UCTeHTHBIE OAaKTepHH, TO €CTh YCTOHYMBBIE Cpa3y KO
BCeM BHJaM (G QEKTUBHBIX POTUB HUX Ipemnaparos [12].
OnpeznensieMoe IIa3MUAAMU  CBOMCTBO yCTOMYHMBOCTH
00paTUMO: B OTCYTCTBHE CEJIEKTHBHOTO JIABJICHHUS KIIETKA

——

MOXET IIa3MHUy TOTEpPATh, YTOOBI HE TPATUTh PECYPCHI
Ha TOJJIEpXKAaHNE HEHY)KHOTO T€HETHYECKOTO MaTepHaa.
IToMuMoO mIa3Muz CyImECTBYIOT U Apyrue GOpMbI 1 Mexa-
HU3MBI NI€peiadll TeHOB YCTOMYMBOCTH, HAIPUMEp 4epe3
Mopakaromue 0akTepuu BUPYChl — OakTeprodary.

Ectp mpenmnonoxeHue, 4To CeIbCKOXO3SHCTBEHHBIE
(bepMBI HapsLy ¢ pa3IMYHBIMU MEIULIMHCKAME YUpeKIe-
HUSIMM CIIyXaT OCHOBHBIMHM MCTOYHUKaMH IIOJHPE3U-
CTEHTHBIX BHJOB OOJE3HETBOPHBIX OaKTepHil (MUKPOOp-
TaHU3MBI, YCTOMYMBEIE KO BCEM KJlaccaM aHTHOHMOTHKOB).
MexaHu3M 3TOTO SIBICHHS MOXKET OBITh ciemyromuM. Ha
(epMax MmaToreHHBIC IS YeJI0BeKa OaKTepHH BCTPEUAIOT-
Csl C TIOYBCHHBIMH OaKTEpUSIMH. YCTOWYMBOCTH y TATOTE-
HOB B TaKHMX YCIIOBHSX BO3HHKAET ropasno ObICTpee, Tak
Kak IyTéM TOPH3OHTANBHOTO MepeHoca TeHOB (0OMeH
reHeTHYeCKoil nHpopManue Mexay OakTepusMH pasHO-
ro BHJa), OHa NPHOOpETaeTcss UMEHHO OT MOYBEHHBIX
Oakrepuii [8, 15]. B mouBe mpokuBaeT odeHb OOIBILIOE
pa3HooOpa3ue BUIOB MUKPOOPTaHU3MOB, U OHHM IIOCTOSIH-
HO KOHKYPHUPYIOT APYT C IPYrOM 3a pecypchl, BbIpadarbl-
Bast aHTHOMOTHKU. COOCTBEHHO, MYyTEM KYJIbTUBHPOBAHHMS
B OCHOBHOM MMEHHO ITOYBEHHBIX OakTepuii u pa3zpabora-
JM CIEIYIOIHUE 3a IIEHUIMITHHOM KJIacChl aHTHOMOTHKOB.
COOTBETCTBEHHO Cpey HUX IMOCTOSHHO HUPKYIHPYIOT 1
T€Hbl YCTOWYNBOCTH K aHTHONOTHKAM.

Takxe BCieACTBHE H30BITOYHOTO HCIIOIB30BAHMS
AQHTHOMOTHKOB, YCTOHYHUBOCTh K HUM IOSBUIACH HE TOJIb-
KO y OOJIE3HETBOPHBIX OAaKTEpHii, HO M Y TaK Ha3bIBAEMbIX
YCIOBHO MAaTOTE€HHBIX MHKPOOPTaHH3MOB, KOTOPBIX TIO-
pasno OoJblie, U B HOpME OHHM HE OINACHBI ISl YeJI0BeKa,
HO NIpH OCNa0JIeHUH MMMYHHUTETa CIIOCOOHBI BBI3BIBATh
6one3Hb. B psage cTpaH NpUHUMAIOTCS 3aKOHBI, IIPU3BaH-
Hble 00ECTIEUUTh pAlMOHANIBFHOE NPHMEHEHHE IIPOTHBO-
MHUKpPOOHBIX IIPENapaToB B Pa3IMIHBIX chepax HapOAHOTO
xo3siictBa. K npumepy [2], ¢ 2006 roga B EBpocorosze Ha
3aKOHOZIATEIFHOM YPOBHE 3alpeIleHO HCIOIb30BaHNE
AQHTHOMOTHKOB B NMPOQMIAKTUYECKUX LENAX B JKHBOTHO-
BoactBe. B CIIIA Takoil 3aKOH BBIIIE]I COBCEM HEIABHO.
Tax B CHIA 80% oT Bcero xonmm4ecTBa BBIMYCKAaeMbIX
AQHTHOMOTHKOB VIO Ha HYX/bI )KMBOTHOBOZCTBA, MPUIEM
okoito 60% M3 HUX — 3TO Te K€ COCJMHEHHs, YTO IpuMe-
HAIOTCS W B MenuiuHe. VX NpHMEHEHHe 3alpenieHo ¢
01.01.2017. B cdepe KUBOTHOBOACTBA OrPAaHHYUBAIOT
HCTIOJIB30BaHME B TIEPBYIO Ouepelb KPUTHUYECKH BAXKHBIX
JUIl MEAWIMHBl aHTHOMOTHKOB, PE3UCTEHTHOCTh K KOTO-
peIM daranpHa (Tadm. 1) [5].

Jlunepsl 0 yMEHBIICHHIO TPUMEHEHNS! aHTHOHOTH-
KOB B KMBOTHOBOJICTBE — cTpaHbl CeBepHON U 3anagHoil
EBponbr: Hupepnannwl, [anusi, Hopserus, ®panuus,
benerus, I'epmanus u np. Hampumep, B Hunepnannax
001wl 00bEM NPUMEHSEMBIX B JKHBOTHOBOJCTBE aHTH-
GakTepuanbHBIX cpeAcTB ¢ 2007 rofa yganoch CHU3UTH Ha
70%. B Jlanum (1 He TONBKO) IJIS )KMBOTHBIX HpPaKTHYE-
CK{ HE MPHUMEHSIOT KPUTHYECKN Ba)KHBIC JJISI MEIUIIMHBI
anTuOnoTHKH. B Hopeermm ucnons3oBaHne aHTHOAKTe-
PHAIBHBIX CPEACTB IPU BBIPAIIMBAHUY PBIOBI yMEHBIININ
Ha 99% 1o CpaBHEHHIO C MUKOBBIMU 3HadeHHsIMU 1987
roga. [Ipu sTtom m30exarb yOBITKOB (epMepam B 3THX
CTpaHax MO3BOJIET Y>)KECTOUEHHE CAHUTAPHBIX Mep [4, 9].
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Tadauna 1 — MakcuMaJibHO JOMYCTUMBbIE YPOBHH COIEPKAHUS 0CTATKOB AHTHOUOTHKOB (MI/KT)

MSICO | KHP reveHb | TTOYKH MOJIOKO st
AMOKCHIIUINH 0,5 0,04 -
AMIHAITUINH 0,05 0,004 -

0,15 — g KPC 1 KposTHKOB,
Bauurpanun HE JI0IycKaeTcs 0,1 —
(<0,2) — gt oCTANIBHBIX
Tanodyruon 0,01 | 0,025 | 0,03 0,001 0,006
JleBoMuTIeTHH He nomyckaercs (<0,0003)

HeomuuuH 0,5 | 5 1,5 0,5
OKcanmuIMH 0,3 0,03 -
OKCOJIMHOBAs KHCJIOTa 0,1 | 0,05 | 0,15 - -
CrpenToMunInH 0,5 1 He HO(IL}(])?;;‘ ered 0,5
[ennmmwumu V 0,25 — mas cBuneit, 0,025 — i1 ITHIBD — —

DpHUTPOMHULIIH 0,2 0,04 0,15

BO3 (BcemupHas opraHm3ausi 34paBOOXPAHEHUS)
TOXE HENPEPBIBHO TPYAUTCS HaJ MPeAOTBpAILEHUEM pac-
MIPOCTPAaHEHNUA YCTOMYMBOCTH K aHTUOMOTHKaM. B mae
2015 roma oHa omoOpuiia TI00aIBHBIN IUIaH ASUCTBUH MO
pEIIeHHI0 MPOOIEeMbl PE3UCTEHTHOCTH, MpeaycMaTpHUBa-
IOUIMH KOHKPETHBIE IIaru MO €ro peaju3aluy B HalUo-
HaJbHBIX Iporpammax crpad. Ilo stum Bompocam BO3
aKTHBHO pabOTaeT ¢ TakuMH coro3aMH, Kak [IpomoBois-
CTBEHHas M CEIbCKOXO3AHCTBEeHHAast opraHmzanus OOb-
ennHeHHBIX Hammii m BeceMupHas opranzamnys 3710pOBbs
AKHUBOTHBIX.

CornacHO MyONMKalMM WTAJIbSHCKUX HCCIEIOBaTe-
ne#t B xypHaie «Jlanuer», Beimenieit B 2019 roxay, ypon
JKU3HU U 3/I0POBBIO HACEJICHUS OJHOW TOJIBKO EBpomsl 3a
2007-2015 rogwr yasouncs [14]. Kpome Toro, cormacuo
IIporHo3aM OpHuTaHckoro skoHomucra [Dxuma O’Huina,
ecnu k 2050 rogy cuTyalusi He U3MEHHUTCS, €KETOTHO U3-
3a aHTUOMOTHKOPE3UCTEHTHOCTHU OyIyT ymupaTh 6osnee 10
MJITH. YEJIOBEK.

ITo pesynpraram cucremaruueckoro o03opa, oImyo-
JUKOBaHHEIM ceronHs B kypHaie «The Lancet Planetary
Health», MeponpusiTHs 1O OrpaHWYEHHIO NMPUMEHEHHMS
aHTHOMOTHKOB B NPOJOBOJILCTBEHHOM >KHBOTHOBOJICTBE
NIPUBENN K YMEHBIICHNIO KOJMYECTBA YCTOMYMBBIX K aH-
THOMOTHKAM OaKkTepHil y 3THX ’KUBOTHBIX Ha IEeTBIX 39%.
Pe3ynbTathl 3TOr0 MCCIEI0BaHUS OBUIM HETIOCPEICTBEHHO
HCTIONB30BaHbl NPU pa3paboTKe HOBBIX PYKOBOISAIINX
npuanmnoB BO3 [13].

B nHayuHOI1 cdepe OTHOIICHHE K MHUIIMATHBE OTKAa3a
OT aHTHOMOTHKOB — TONOXHTenbHOE. Crabble CTOPOHBI
3aKJIIOYAIOTCS B HECIIOCOOHOCTH IPOTHBOCTOSITH OCTPO-
BO3HMKAIOINM MH(EKIMOHHBIM 3a00JIeBaHMAM. A Takxke
HaJIMYUE Yy TOTOJIOBBS )KUBOTHBIX CKPBITBHIX MH(peEKIHid. B
OCTaJIbHBIX CIIy4asX MOXKHO HCIIOJIb30BaTh Ipenaparsl Ha
OCHOBE PacTUTEJIBHOTO CHIPbS, KOTOPhIE HMEIOT aHTHOAK-
TepuabHbI 3¢QdexT. Ha ceromHsmHuii JeHb PBIHOK
HACBIIIEH IpenapaTaMy, KOTOPEIMHA BO3MOXKHO 3aMEHHUTH
YacTh aHTUOMOTHMKOB, HO HE B IOJIHOM oObeme. Mckito-
YUTh COAEP)KaHUE AaHTHOMOTHKOB B TOTOBOM IPOMYKIHH
BO3MOKHO, UCKIIIOYHUTH MX NMPUMEHEHHE — HeT. AHTHOHO-
THKH CETOMHS 3aHMMaloT mopsaka 80% Bcex MpUMeHse-
MBIX B JKMBOTHOBOJCTBE JIEKAPCTBEHHBIX CpEeAcTB [3].
Takum 00pa3oM, aOCONIOTHO JOBEPSTH JTOOPOBOJIBHOM
cepTu(UKaINU HENb3s, BElb OTCYTCTBUE aHTHOMOTHKOB B
KOHEUHO! MPOIYKIMH HE 03HAYAET, UTO UX HE MPUMEHSIH

——
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B TIPOIIECCE BBHIPAIMBAHUS KHBOTHBIX.

YacTuuHBIi OTKAa3 OT aHTHOMOTHKOB YMEHBLINUT Ce-
6ecTOMMOCTh IPOU3BOAUMON MPOAYKLUH [6], HO TOJIBKO
ecnu OyayT CO3JaHbl HJIeaNbHBIE YCIIOBHS IO COJEpIKa-
HUI0O M KOPMJICHHMIO IOrojioBbs. I'ocynapcTBEHHBIM KOH-
TPOJIb 32 COJEPIKAaHNEM aHTUOMOTHKOB HEIOCTATOYEH, TaK
KaKk HET METOOWK OMpENeNICHHS BCEX NPUMEHSAEMBIX B
JKMBOTHOBOJICTBE aHTHOMOTHKOB W WX moarpymm. Yys-
CTBHUTEIHHOCTh CYIIECTBYIOIIMX METOZOB OUYCHb HH3Kasl.
HccnenoBanust noporocrosimue. [IpoBepuTh MOXHO HE Ha
BCE IPYIIIBI aHTHOMOTHKOB, HE TOBOPS O TIOATPYIIax.

Kpome Toro, Hamo ckaszaTh, YTO Ha MPOMBIIIICHHBIX
KMBOTHOBOAYECKHUX TPEIIPHUATHIX, YTOOBI IOJJICPIKH-
BaThb M pa3BHUBaTh INPOM3BOJCTBEHHBIC IOKA3aTeNH, He-
BO3MOYKHO 00OUTHCH O€3 JIEKapCTBEHHBIX CPE/ICTB.

Bo-nepBbIX, HCHONIB3yeMble BBICOKOIIPOTYKTHBHBIC
KPOCCHI IITHIBI ¥ TIOPOJIbI CBHHEH I'€HETHUYECKU YsI3BUMEE
U TpeOyIOT MOJJEPKKH B IIaHE MPOQHIAKTUKH WHpEK-
IIUOHHBIX 3a0oneBaHuil. Bo-BTOpEIX, OombIIoi Macimtad
MPOM3BOJICTBA 3aCTaBIIeT NPHUHUMATh IPEBEHTHBHBIC
MEpHI, Belb €CIM B CTaJI0 NOMamaeT OAHO 3abojeBiee
JKMBOTHOE, TEOPETUUECKH IO YTPO3y MOXKET IIOMacTh BCe
TIOTOJIOBBE, a 3TO YK€ pUCKH 1 OusHeca. Ceifuac, korna
B Pa3HBIX PETrMOHAaX CTPaHbl (PUKCHPYIOTCS BCIBIIIKU
nTHYbero rpumnma [12], kKak HUKOTJa aKTyaJbHBIM CTaHO-
BUTCS BOIIPOC O THIATEIBHOM KOHTpOJIe OM00E3011acHOCTH,
CO3/IaHUH OINTHMAJIBHBIX YCIOBHI Ui KOPMIJIEHHUS U CO-
JIepKaHHs JKMBOTHBIX, aBTOMAaTH3aIuy npoueccos. [Ipo-
OMOTHKY ¥ (PUTOOMOTHKM — albTepHATHBHBIC BAPHAHTBI,
OJJHAKO OHH YBEJIMYMBAIOT 3aTpaTbl M CEOECTOMMOCTh
npoaykra [1, 11]. OTBeTcTBeHHbIE MPOU3BOAUTENMN HC-
MOJB3YIOT MHUHHAMAJIBHO BO3MOXKHOE KOJMYECTBO AHTH-
OMOTHKOB Ha HaYaJIbHOM 3TaIle BBIPAIMBAHMS KUBOTHBIX,
HE JIOIyCKasl HaJIMYUs OCTAaTKOB IIpenaparoB mepes yooem.
Kak npaswuiio, mepnoa Mexmy HpeKpaleHueM HCII0Jb30-
BaHWs aHTUOMOTHUKOB W HEMOCPEJCTBEHHBIM YyOOeM st
NTHUIBI COCTABISAET JIBE HEAENH, I CBUHEH — J1Ba MecCsIIa.
Ilepen yboem B opraHmsMe >KHBOTHBIX HE JOJDKHO OCTa-
BaTbCs CIIEIOB KAaKHX-THOO aHTHOAKTepHaNbHBIX Iperna-
paroB, msico Ha 100% momxHO OBITH Oe3omacHbM [10].
KoHTpone Hanu4ust 0CTaTKOB BETIPENAapaToB B KOHEYHOM
IPOLYKTE€ CUCTEMHO OCYIIECTBISIET aKKpEeIUTOBaHHAs
Poccenpxo3Ha30poM  rocyaapcTBeHHast  J1abOpaTopHs.
Ceronns okono 90% NpPOMBINUIEHHBIX MPOU3BOAUTENEH
MsiCa HUCHONB3YIOT B IPOU3BOACTBE JIEKAPCTBEHHBIE IIpe-




mapaTel. OcTanpHash 9acTh IOJIB3YETCS] MPOOMOTHKAMHU U
¢uUTOONOTHKAMH — aJBTEPHATUBHBIMH HWHCTPYMEHTAMHU
obecrniedeHnsT 3M0POBBS KUBOTHBIX. OHAKO MPH HCIOTB-
30BaHUM AJBTEPHATUB HEOOXOAWMO YUHUTHIBATh, YTO 3TO
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MpUMEeHeHNH (HUTOOMOTHKOB HEOOXOIUMO CHU3HTH ILIOT-
HOCTb IOCAJIKU )KUBOTHBIX — 3TO YMEHBIIAET BBIXOJ MscCa
¢ ogHOTrO KB. M. TO €CTh HCKIIFOUEHHE aHTHOMOTHKOB BO3-
MOXKHO, OJHAKO 3TO MPHUBEACT K YIOPOXKAHUIO MPOLYK-
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AJUIEJIA TPYIIIT KPOBHU C BBICOKOW 1 HU3KOW KOHIIEHTPAIIMEN Y KOPOB
YEPHO-NECTPOM I'OJIIITUHCKOM MOPO/Ibl B OPIOBCKOM OBJIACTH
(Alleles of blood groups with high and low concentration by the cows
of Black-and-White Holstein breed in the Orel region)

Cenexuus OCHOBHBIX BUJIOB CEIIbCKOXO3SHCTBEHHBIX
KHMBOTHBIX OOBIYHO BEAETCS IO KOJMYECTBEHHBIM IIpH-
3HaKaM, HacJIe[[0BaHUE KOTOPBIX YPE3BBIUAIHO CIOXKHO, a
pa3BUTHE WX OOYCIOBJICHO MHOTMMH T€HAaMH M 3aBHCHUT
Kak OT ()aKTOpPOB BHEIIHEH Cpeibl, TaK M OT B3aUMOJCH-
CTBHUSI T€HOTHIOB. I'pymnmaM KpOBH KPYIMHOIO pOTaToro
CKOTa, Pa3BOAUMBIX B pPa3HBIX JKOJIOTHUYECKHX 30HAX,
CBOWCTBEHHA OMNpeEAcNEHHAs 4acToTa aljielel U ux dYa-
CTOTa BCTPEYAEMOCTH B T€HOTHNAX (AWHAMuKa). B cBsa3n
C 3TUM B paboTe M3y4YeHbl aJUIEIH TPYMI KPOBH C BBICO-
KOM M pEOKOH KOHLEHTpalMWed B IOMYJSLUU YEPHO-
MECTPOro TOJIIITHHCKOTO cKkoTa OproBckoi obnactu. bei-
JI0O MCCNEIOBAaHO MOrojoBee KopoB B 3 cramax: (CIIK
nmeHr Muuypusa — 15 ronos; 3A0 «CnassHckoe» Bep-
XOBCKOro paifoHa — 9 romos; OOO «tOmnutep» bonxos-
ckoro paiiora — 80 romos; n = 104). B pe3ynsrare ananu-
3a MOJyYEHHBIX JaHHBIX HA OCHOBE X034HCTB OpIOBCKOH
00IacTH, YCTaHOBIIEHO, 4TO OT 26,67% mo 100 % xuBOT-
HBIX SBIIIIACH HOCUTENsIMH aHTureHoB Al, G2, Y2, W,
C1, H', FF. Ux xoHueHTpauus coctaBuia ot 26,67% 1o
44,44%, ot 47,5% no 66,67%, ot 41,25% no 46,67%, ot
46,25% 1o 66,67%, ot 40% no 44,44%, ot 33,33% no
86,25%, ot 82,5% no 86,67%. B n3ydeHHBIX cTagax mpo-
CIIeXKHUBAJIUCH AJUICNIN, KOTOPBIE MOTYT OBITh T€HETHYe-
CKMMH MapKepaMH MOBBIIIEHUS MOJIOYHOM IPOIyKTHBHO-
cru. Hanuuue 3THX ajuieneil B OpJOBCKOM MONYJISALUU
MOJIOYHOTO CKOTa SIBISIETCA PE3YIbTaTOM JIUTENBHOTO
CENEKIMOHHOIO Ipolecca.

KaioueBble c1oBa: yepHO-TIecTpasi TOIMITHHCKAS ITOPOJA,
amnenodoHa, TeHO(OHJ, AaHTHIEeHBI, AJUIENH, TPYIIHI
KpOB.

BBenenune. TepMuH «reHOGOHI» B TUTEpATypy ObLI
BBeiéH A.C. CepebpoBckuM B 1926-1928 rr. I'eHOdOH-
JIOM TIPEUIOKEHO Ha3bIBaTh COBOKYIHOCTH ajUieNiel Ka-
KOW-MO0 Tpymmel opraHu3MoB. llomynmsmuu, TOpoasl,
crana, kak orMmedan A.C. CepeOpoBckui, a 3areM Tumo-
(eeB-PecoBckuil U Jp., OTIMYAIOTCSI HE HAOOPOM T'eHOB, a
HaJIMYMEM Pa3HBIX CHCTEM ajulesiell IPU OAHOM M TOM XK€
yucie reHoB. [loaTomy Oojee TOYHO OOraTcTBO BHYTPH-
BUJ/IOBOII M3MEHYMBOCTH ClIeflyeT 0003HauaTh HE TEPMHU-
HoM «['eHOOHIY, a TepMUHOM «aiutesnodoumy [3].

Aunenu — BapuaHThI OAHOTO M TOTO K€ Te€Ha, pacIo-
JIOKEHHBIE Ha TOMOJIOTHYHBIX XPOMOCOMAX; OIPENEISIOT

——

N
[95]
ot

Selection of the main species of farm animals is usu-
ally carried out on quantitative grounds, the inheritance of
which is extremely difficult, and their development is due
to many genes and depends on both environmental factors
and the interaction of genotypes. Blood groups of cattle
bred in different ecological zones are characterized by a
certain frequency of alleles and their frequency of occur-
rence in genotypes (dynamics). In this regard, we studied
alleles of blood groups with high and rare concentrations
in the population of black-and-white Holstein cattle of the
Orel region. The number of cows in 3 herds was studied:
(Michurin - 15 goals, CC «Slavyanskoe» Verhovsk dis-
trict — 9 goals, LLC «Yupiter» Bolkhov district — 80 goals,
n = 104). As a result of the analysis of the received data
on the basis of farms of the Orel region, it was established
that from 26,67% of all the animals are carriers of the Al,
G2, Y2, W, Cl1, H', FF antigens. Their concentration
ranged from 26,67% to 44,44%, from 47,5% to 66,67,
from 41,25% to 46,67%, from 46,25% to 66,67%,from
40% to 44,44%, from 33,33% to 86,25% and from
82,5% to 86,67%. In the studied herds, certain alleles are
revealed, which can be genetic markers of the milk
productivity of cows. The presence of these alleles in the
Orel population of dairy cattle is the result of a long selec-
tion process.

Keywords: Black-and-White Holstean breed, allele pool,
gene pool, antigens, alleles, blood groups.

noauMop(du3M 0cobelt BUaa MO TOMY MJIM HHOMY TPH3HA-
Ky [1].

HccnenoBanus mo ayuienoOoHIy CUCTEM TPyl KPo-
BH SIBIISIFOTCSl TIPEINIOCHUIKON K (DOPMHUPOBAHUIO TEHETH-
YECKOW CTPYKTYpPBI MOPOA M OTHAEJIbHBIX MOMYJISLUUH, KO-
TOpasi MO3BOJISIET COXPAHATH CYLIECTBYIOIIYIO I'€HETHYE-
CKYI0 M3MEHYHBOCTHh W Pa3BOIUTH CKOT 0€3 HapacTaHHS
HHOPETHOMN IenpecCui.

PaccmatpuBas mepcnekTHBBI NMPUMEHEHHS allIelo-
(doHIa, MoapasyMeBacTCs PEHICHUE CICAYIOIINX ONpeie-
JNIEHHBIX 3aJa4:
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“* OpOBOIUTH PabOThl IO COBEPUICHCTBOBAHHIO
IUIEMEHHBIX ¥ TOBAPHBIX CTAJl )KUBOTHBIX C YIETOM BHYT-
PHUIOPOIHOTO MHOPUAMHTA U TETEPO3UTOTHOCTH T'CHOTHU-
TOB;

¢ TEHETHYECKUH aHaIN3 COCTOSHUS CTaJ U MOPOJ
JIOJDKEH TPEAIIeCTBOBAaTh COCTABJICHUIO IJIAHOB CeJIeK-
IUOHHO-TUIEMCHHOM paloThl, a TaKke MPUHATHIO pelle-
HUI 0 3aKjajKke TUHUN (MX JTUKBUIALUHU), KPOCCOB, MEXK-
MIOPOJHBIX B3aUMOJAEUCTBUH;

¢ Bejyllas 4acTh MaTOK uyepe3 3aBOJICKHE CeMei-
CTBa OIpEACNAeT TeHETUYeCKH IOTEeHIIHAl OBIKOB, IIO-
3TOMY CENIEKIIHIO C YYacTHeM ajUielied CleqyeT paccMar-
pHUBATh CaMOCTOSTENIFHO WM KaK OTOJHSIOIIYIO CHCTe-
MYy pa3BelleHUs! IO JIHHUSM;

¢ TEHETHYECKUH aHaau3 JOJDKEH OoTpaxkarh (op-
MHPOBaHHE BHYTPUIIOPOJHBIX U 3aBOJACKHX THIIOB, a TaK-
K€ TeHETUUECKYI0 OJJHOPOJHOCTh M YCTOMUYMBOCTh HacJe-
JIOBaHMs CENIEKIIMOHHBIX TPU3HAKOB, AJS YEro Cieayer
OTIPENEINIATh JKEJATEeIbHBIC OJIOKH T€HOB U YYHUTHIBATH UX,
KaK TeHBI KOJTMYCCTBCHHBIX NIPH3HAKOB;

“* [pU MEXIIOPOJHOM B3aUMOJCHCTBUU U (HOPMU-
POBaHUM TCHETHYECKHUX CTPYKTYPHBIX SIUHUII UCTIONB30-
BaTh pa3HooOpasme amwiedo(oHIa POIACTBEHHBIX IMOPO.
AnnenopoH ABISIETCS MPEIIOCHUTKON BEICHUS CHCTEMBI
paboTHI ¢ TIOpoIaMH OTHOTO HAIPAaBICHUS MPOAYKTHBHO-
ctu [3, 4, 8].

B cBs3u ¢ 3TUM LEIBbIO HMCCIENOBAaHUM SIBISIIOCH
M3y4eHHEe HMMYHOTEHETHYECKOTO pasHooOpasusi KOpoB
YEepPHO-NIECTPOI TOJIMTHHCKOW mopoabl B OpiioBckol 00-
JacTd. B COOTBETCTBHM C TMOCTAaBICHHOHN IEIbIO OBLTH
OTpe/IeNICHBI 3a/1a4H:

1) ompenerneHHe KOHLEHTPAIMH aJUleeld TPYII
kpoBu 1o 11 cucrem nokycos (EAA, EAB, EAC, EAS,
EAF-V, EAJ, EAL, EAM, EAZ, EAR-S’, EAT’/N’/U);

2) BBISIBIICHUE ajutesieil ¢ 0ojee BHICOKOW M HU3KOM
KOHIICHTpaIneH;

3) cpaBHeHHWe ajuteNiell TUHAMUKHU ajuleliel B cTajax
YEPHO-TIECTPOTO TOJIITHHCKOTO ckoTa B OpioBcKo#l 00-
JIaCTH.

MaTepPIaJIbI U METOAbI HCCIICA0OBAHUSA

W3zydenne amnenodoHa aHTUTEHOB TPYHI KPOBH
MPOBOJIMIIOCH Y KOPOB YEPHO-IIECTPOIl TOPOJBI B XO3sHi-
ctBax Opnosckoit obmactu (CIIK nmenn Muuypuna — 15
rono; 3AO «CnaBstHCKOE» BepxoBckoro paiiona — 9 ro-
1oB; OO0 «¥Ommrep» bomxosckoro paifona — 80 romnos;
utoro 104 romossr). OnpeneneHne 3pUTPOLUTAPHBIX aH-
TUTCHOB MPOUCXOIMIIO B JJADOPATOPHU TEHETHKH CEJILCKO-
XO3SICTBEHHBIX JKMBOTHBIX Bcepoccuiickoro MHCTHTYyTa
>kuBOTHOBOJIcTBa MMeHH JL.LK. DpHcera. Takxke Hamu Obun
M3y4eHbl W NPOAHATU3UPOBAHbI IJICMEHHBIE CBUJETEIb-
CTBa KOPOB M3y4aeMOH MOPOJBI ¢ TpyNnnaMu KpoBu 1o 11
nokycam (EAA, EAB, EAC, EAS, EAF-V, EAJ, EAL,
EAM, EAZ, EAR-S’, EAT’/N’/U), 00CTOBEPHOCTh MpO-
HCXOX/ICHHSl IUIEMEHHOTO CKOTa XO3SHCTB COCTaBIsUIa
100%. OcHOBO# 1151 TEHETHUKO-CTATUCTUYECKOTO aHAIN3a
CIIy)KWJIa KOMITbIOTepHast mporpamma Microsoft Office
Excel.

PesyabTarsl nce/jieoBaHus U MX 00CYyKIeHUS

Pesynprarel McclieoBaHusl MOKa3ald, YTO y KOPOB
YEPHO-TIECTPON TONMTHHCKON Toposibl B xo3stiicTBe CIIK
M. MuuypuHa HaOMIOAanach BBICOKAs KOHIICHTpAIUs
cienyromux antureHoB: EAA: A; = 26,67%; EAB: G, =
60%; Y2 =46,67%, A’1 =46,67%; EAC: W = 53,33%; C,
=40%; EAS: H’ = 66,67%; EAF-V: FF = 86,67%.

[Ipu BBRIYHCIICHUN KOHIICHTPAIUN AHTUTCHOB HU3Kas
BCTpeYajachk ObUla OOHApy)KeHa y aHTUTCHOB B CHCTEME
EAB: 1, = 6,67%, O = 6,67%; EAC: Ri = 6,67%; EAF-V:
V =13,33% (tabmn. 1).

Tabanua 1 — AHTUIeHBI TPYNI KPOBM € BBICOKOH M HU3KOI KOHLIEHTpaluei y KOpoB
YEPHO-NECTPOro roJIIITHHCKOIO CKOTA B X03siiicTBax Op/ioBcKoii 001acTH

N3yueHo rosos B cragax

AHTHreHsI rpynin Kposu 1o 11 cucremam JI0KycoB

C BBICOKOH KOHIIEHTpaLuei

C HU3KOHM KOHLEHTpauuen

CIIK um. Muuypunra BepxoBckoro paiiona Al,G2,Y2,A'l,W, Cl, H, FF I1,0,R1,V
15 ronos

3A0 «CnasstHcKOe» BepxoBckoro paiiona Al,G2,Y2, W, Cl1, H, FF A2,11,0,A’1,R1,V
9 royioB

00O «¥Onurep» bonxosckoro paitoHa
80 ronoB

Al,G2,Y2,A'l, W, Cl, H\, FF

A2,11,0,R1, V

B xozsiictee 3AO0 «CnaBsinckoe» BepxoBckoro
paiioHa HaOmrOmagach BBICOKAs KOHIIGHTPAIUS CIEIYIO-
mux antTureHoB: EAA: A| = 44,44%; EAB: G, = 66,67%;
Y2 =44,44%; EAC: W = 66,67%; C; = 44,44%; EAS: H’
=33,33%; EAF-V: FF = 83,33%.

Huskasi KOHIEHTpaIusi aHTUTEHOB BCTpEYANaCh y
aHTureHoB B cucreme EAA: A, = 11,11%; EAB: I, =
11,11%, O = 11,11%, A’; = 11,11%; EAC: Ry = 11,11%;
EAF-V: V=11,11%.

B xo3siictee OO0 «tOmutep» BoaxoBckoro paiioHa
HaOJIFOaIach BRICOKAST KOHIICHTPAIUS CIICAYIOIINX aHTH-

——

reHoB: EAA: A, = 31,25%; EAB: G, = 47,5%; Y2 =
41,25%, A1 = 32,5%; EAC: W = 46,25%; Ci = 40%;
EAS: H’ = 86,25%; EAF-V: FF = 82,5%.

IIpy BBIUMCIIEHHH DPENKOW KOHLEHTpPALMU aHTHUIe-
HOB BCTpeYaJlach Y aHTUIeHOB B cucteme EAA: A; =
1,25%; EAB: 1) = 15%, O = 1,25%; EAC: R = 8,75%;
EAF-V: V=16,25%.

PacuéTpl, OCHOBaHHBIC Ha IAHHBIX OIYOJIHKOBaH-
HBIX craredt [2, 3, 6, 7], NOATBEPAUIN B ONpeAEIEHHOM
Mepe HOBBIE MOJIyYEeHHBIC JaHHbIE.
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CpaBHHUTENBHBIA aHAJIN3 YacCTOTHl BCTPEYACMOCTH
ajuleliel BBICOKOM KOHLEHTpAaLUMU y KOpPOB YEPHO-
MECTPON TOJNIITHHCKOW mopoabl (puc. 1) BBIIBHI, YTO
Yamie BCEro y KOPOB BCTPEYANMCh CIEAYIOIIUE OOIIHe

ayienu, takue, Kak: A, Gz, Yo, W, C;, H', FF. Konuen-
Tpamus MMEPEUYNCIICHHBIX aHTUTCHOB MMEJa MMOJ0KHTEIb-
HYIO KOPPEIILHIO B CEJIEKIHH C MOJIOYHOW MPOIYKTHB-
HOCTBIO CKOTA.

300,00%
82,50%
250,00%
86,25%
200,00% 47,50% A6 T5% ’ 83,33%
s
150,00% 66,67% 41,25% o 40% -
66,67% gr
31,25% -~ _ 33,33%
100,00% A N MM o T TS aaun < 8667%
,00% 44,44% 60% - 53 33% S~ __ — 6567%
50,00% 26 t;/ oo i 0%
, () ) (]
0,00%

Al G2 Y2

CMK menn MunuypuHa

000 "HOnuTep" BoNXOBCKOro paiioHa

w C1 H' FF

— 3A0 "CnaBsHcKoe" BepxoBCcKoro paioHa

Puc. 1 — CpaBHuUTe/IbHBIN AHAJIN3 BCTPEYAEMOCTH AHTUTE€HOB € BbICOKOH KOHIIEHTPAalliH Y KOPOB
YepPHO-NeCTPOii roJIIITHHCKON MOPOAbI

CpaBHHUTENBHBIN aHANIN3 BCTPEYAEMOCTH ailIeiel ¢
peaKoll  KOHIEHTpauuedl y KOpPOB  4YEpHO-NIECTPOM
TOJIIITUHCKOHN Mopozs! (pUC. 2) BBIABHWI, YTO B TPEX XO-

=@=—C[1K nmeHn MunuypunHa

3SAMCTBAX €CTh TOBTOPAIOINHCCA aHTUT'CHBI, TAKUEC, KaK: I],
O, Rl, \/, YTO MOXKET CBUACTCIIBCTBOBATh O TCHETHYCCKOM
CXOACTBE pa3BOAMMOTO IMMOTOJIOBbA.

=@=3A0 "CnaBsiHCKoe" BepXx0BCKOro palioHa

000 "OnuTep" BonxoBCKOro paioHa

18,00% 16,25%
0,
16,00% o 13,33%
14,00% oo
[v) 0, 0, 0,
12,00% 11,11% 11,i1A; 11,11% /{EM
10,00% 8,75%
8,00% 6,67% 6,67% 6/67%
c o
6,00%
4,00%
1,25%
2,00%
0,00%
0 0,5 1 1,5 2 2,5 3 3,5 4 45

Puc. 2 — CpaBHUTEJIBHBINH aHAJN3 BCTPEYAEMOCTH AHTHICHOB C PeJKO KOHIIEHTPAIUH Y KOPOB
YepHO-NeCTPOil roJIIITHHCKON MOPOAbI

BeiBoabl. B pesynbrate aHanu3a MOITYYEHHBIX
JIaHHBIX HAa OCHOBe X03aKcTB OpIOBCKOM 00JacTH ycTa-
HOBJICHO, 4TO OT 26,67% 1m0 100 % >KMBOTHBIX SIBJISUTACH
HOCHUTEIsIMUA aHTUTeHOB A1, G2, Y2, W, Ci, H', FF. B u3y-
YEHHBIX CTaJ[aX MPOCISKUBAINCH AJUIEH, KOTOPhIE MOTYT

——

OBITh T€HETUYECKUMU MapKepaMu MOBBIMICHUSA MOJIOYHOM
IpOoAYKTUBHOCTH. Hanuuue sTux amiened B OpIOBCKOH
TIOITYJIAITUHA MOJIOYHOTI'O CKOTa ABJISACTCA PE3YJIbTATOM JIJIN-
TEJIFHOTO CENIEKIIMOHHOTO Mpornecca. B ¢Ba3u ¢ 3tum, no
HallleMy MHEHHIO, JaHHbIE O TeHO(OHIaX MO TPpyIHaM

ot
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KpPOBH, WJIN aJjIeNI0(hOHIaX, UMEIOT HE TOJIIBKO TeOpeTHde-
CKO€, HO W MIPAaKTUIECKOe 3HAYCHUE TIPU 0TOOPE NCXOTHO-
ro MaTepHuaia I CeJISKIIMN Ha OCHOBE OLIEHKH YPOBHEH
BHYTPH- U MEKIOPOIHOW TCHETHYCCKONH H3MCHYMBOCTH.

MIMMyHOTeHETHYECKUI aHAIN3 IMO3BOJSIET BBIIBUTH CTeE-
MeHb TEHETHYECKOTO BIUSIHUS OTJACIbHBIX 0CO0ei Ha 00-
mui reHooHA cTaza, a Takxke (GopMHpOBaHHE auIeio-
(doHIa y OTNpeeNEHHBIX TPYIIN XHUBOTHBIX.

Jlureparypa

1. F'anakmuonoe B.I. ImmyHonorus: Yue0. Ui CTyI.
By30B [Tekct]/ B.I. TI'amaktnonoB /. — 3-e u3n.,
uenp. u pon. — M.: Uzparenbckuil neHTp «Aka-
memusy, 2004, — 528 c.

2. I'nazkosa H.FO. VIMMyHOTEHETHYECKHH IMOIMMOP-
¢u3m y rommruHCKHX KOpoB OO0 «tOmutep»
Opiosckoit obnmactr/ H.}O. I'maskoa // BecTHuk
arpapHoit Hayku. — 2019. - Ne2. — C. 135-138.

3. I'nazkosa, H. FO. VIMMyHOTeHETHUECKUI TIOIUMOP-
¢usm monouHoro ckora Ha mpumepe OAO «Op-
JIOBCKOE» IO IUIEMEHHON pabore [DIeKTpOHHBIH
pecypc]: BITycKHas KBanudukaimonHas padora /
H. IO. T'ma3koBa. - DnektpoH. aaH. - Open: Uzn-
Bo Opnosckoro I'AY, 2018

4. Ilonoé H.A. AnnenopoH] opo KPYITHOTO POTraTo-
ro ckora mo EAB-nokycy / H.A. Iomos, I'B.
Eckun // CripaBounslit karanor. M., 2000. 299 c.

5. ITonoeé H.A. AnnenodoH] TONMITHHCKOW MOPOIBI U
€ro MCIOJIb30BaHKE ISl COBEPILIEHCTBOBAHUS MO-
JIOYHOCTH KpymHOro poraroro ckora / H.A. Ilo-

[ocrynuna B pemakuto: 11.11.2019 .

noB, JI.LK. Map3anoBa, A.A. Hekpacos, E.I. ®e-
noroBa //MOJIOYHOE W MSICHOE CKOTOBOICTBO. -
2018. -Ne4. - C.14-20.

6. Illenoaxoe A.H. Annenu rpymi KPOBH C BBICOKOH H
HU3KOM KOHLEHTpauued y KOpoB 4EpHO-NECTPOI
moposl B OpitoBckoit obmacti/ A.W. lllennakos,
H.IO. I'mazkoBa // BecTHuk arpapHOW HayKH. —
2019. — Ne3. - C. 57-62.

7. Illenoakoe A.U. VIMMyHOTEeHETHUECKUN MOIMMOP-
(¢u3M OBIKOB-IIPON3BOJMTENCH B OPJIOBCKOHM IO-
mynsiqua  MojiouHoro ckora / AWM. lllenpakos,
H.IO. Tnaskosa, T.A. Illemmakosa // BecTHuk
Kypckoli rocynapCTBEHHOH CENbCKOXO3UCTBEH-
HoM akagemun. —2018. — Ne 8. — C. 121-127.

8. Hlykwposa E.b. Tlomumopdmsm EAB u EAC-
JIOKYCOB TPYHII KPOBH Y BBICOKOIIPOAYKTHUBHBIX
KOPOB YEPHO-TIECTPOI MOPOMBI CETbXO3IPEIIPH-
satus «Boctounoe» Xabaposckoro kpas / E.b.
Hlyktoposa// APRIORI. Cepusi: ectecTBeHHBIE U
TexHuueckue Hayku. — 2017. - Ne4. — C. 10.

I'nazkoBa Haramusa FOpbeBHa*, acnmpaHT Kadenphl YaCcTHOW 300TEXHHU U Pa3BEICHUS CEIbCKOXO3IHCTBCH-
HbIX KUBOTHBIX, DT’ BOY BO «OpiioBckuii rocy1apcTBeHHbIN arpapHblii yHuBepcuteT uMenu H.B. Tlapaxunay,

e-mail: glazkova_nataliva@bk.ru

* - HayuyHbIii pykoBoauteab: IllennaxkoB Anapeii Uropesuu,

1. c.-X., mpodeccop ®I'BOY BO Opnorckuit TAY
aish78@yandex.ru, ten. 8-953-816-78-84

——

ot


mailto:glazkova_nataliya@bk.ru

Buosozus 8 cenbckom xo3siicmee Ne4 (25), 2019

VIIK 579.68

Haffaressas Y., Hamoudi S., Mouffok F.
Laboratory of Food and Water Bacteriology, Environment
Pasteur Institute of Algeria
e-mail: yacinechabani@yandex.ru

Xaddgapeccac Sc., Xamoyau C., Moyddox @.
JlaGopaTopust nuIIeBOH W BOJHOM OaKTEPHOJIOTUH, OKpYXKarouleld Cpeibl
Wuctutyt Ilactepa B Amxupe
e-mail: yacinechabani@yandex.ru

MICROBIOLOGICAL ANALYSIS OF WATERS
(MuKpOOHOIOTHIECKIA aHAIN3 BOZIBI)

Abstract

The objective of the bacteriological analysis of a
water is not to make an inventory of all the species pre-
sent, but to search for those which are likely to be patho-
genic or, what is often easier, those which the compan-
ions and who are in greater numbers often present in the
intestine of mammals and are by their presence indicative
of fecal contamination and therefore diseases associated
with fecal contamination. In this article, we will see how
to perform a bacteriological analysis of water. An analysis
that begins with the sampling procedure that must im-
plement methods to ensure the absence of contamination
of the sample and bacterial survival (storage conditions).
The following are general methods of bacteriological
examination of laboratory water; Finally, a selection of
applied techniques is presented for the detection of pollu-
tion indicator bacteria and treatment efficacy (A4erobic
revivable bacteria, total Coliforms, thermotolerant Coli-
forms, Enterococci, Sulphito-reducing Anaerobes), then
specific bacteria, strict pathogens or opportunistic patho-
gens. It can be noted that the absence of faccal contami-
nation does not suggest the absence of any potentially
pathogenic species (eg.Salmonella, Staphylococcus,
Pseudomonas ...).

Keywords: Bacteriological analysis of water, Indicative
of fecal contamination, Pathogenic and Opportunistic
Bacteria

I- DISEASES WITH WATER TRANSMIS-
SION OF BACTERIAL ORIGIN

I-1- Typhoid and paratyphoid fever

They are true septicemia due to Salmonella: Sal-
monella typhi and S. paratyphi A, B, C. They are char-
acterized by a fever accompanied by an extreme abate-
ment and can have serious complications, sometimes
mortal: intestinal hemorrhages. Contamination occurs
through the digestive tract from water contaminated
with faeces, spoiled food or dirty hands.

I-2- Cholera: causal agent?

Short incubation disease ranging from a few hours
to 5 days. It is accompanied by vomiting and epigastric
pain with anuria and muscle cramps. Its evolution is
fatal in the absence of rehydration and antibiotic therapy.

——

AHHOTaNNSA

Llenb GaKTEpUONOTHYECKOTO aHAIN3a BOJBI COCTOUT
HE B TOM, YTOOBI MPOBECTH MHBEHTApU3AIMIO BCEX IPHU-
CYTCTBYIOIINX BHIOB, @ B TOM, YTOOBI HAWTH TE, KOTOPHIC
MOT'YT OBITh NAaTOT€HHBIMH, WX, YTO 3a4aCTYIO MPOIILE, TE,
KOTOpBIE YacTO BCTPEYAIOTCSl Y CIYTHUKOB U B OOJIBIINX
KOIMM4ecTBax. [IpUCYTCTBYIOT B KHIIEYHUKE MIICKOIIHTA-
IOIINX ¥ CBOMM IPUCYTCTBHEM yKa3bIBAIOT Ha ()eKaIbHOE
3arpsisHEHUE U, CIE0BaTENLHO, 3a001€BaHNs, CBA3aHHbIC
¢ (exaabpHBIM 3arpsa3HeHHeM. B 3Toii crarthe ckazaHo, Kak
BBITIOJTHUTD OaKTEPHONOTHICCKUN aHalu3 BOAbI. AHa-
T3, KOTOPBIM HAYMHAETCS C MpOLEAypsl oTOOpa mpood,
KOTOpasi JIOJDKHA peajH30BBIBATH METOIbI, 0OecreduBa-
IOIIME OTCYTCTBHE 3arpsi3HEHHs o0Opaslia M BBDKHBaHHS
Gaxrepuii (ycnoBus xpaHeHus ). Hike npuBeneHsl oouue
METOJIbl OAaKTEePHOJIOTMYECKOTO HCCIeoBanus jabopa-
TopHOU BoAbl. HakoHel, mpencTaBieH KOMILIEKC NpHUMe-
HSEMBIX METOJIOB JUIsl OOHapYXeHUsI OaKTepUil — UHIHKa-
TOPOB 3arps3HEHUS U PPEKTHUBHOCTH JEUCHHUS (a3po0-
HBIC BO3pOXIacMble OakTepuu, oOIe Komu(opMsl, Tep-
MOYCTOWYMBBEIE KOIMH(OPMBI, SHTEPOKOKKH, CyIb(utpe-
IYIIHPYIONIHE aHadpoObl), 3aTeM crieruduaeckue Oakre-
pHH, CTPOTHE TATOTEHHB! MM YCIOBHO-TIATOT€HHbBIE Ma-
TOreHHbl. MO>)KHO OTMETHUTB, YTO OTCYTCTBHE KaKHX-ITHOO
MOTEHIIMAIBHO MAaTOreHHBIX BUIOB (Hampumep, Salmonel-
la, Staphylococcus, Pseudomonas...)

KiroueBble ciioBa: 0akTepuONIOTUYECKUN aHAIN3 BOJIBI,
MeMOpaHHasi (QWIBTpAIWs, WHAUKAIMS (QEeKaTbHOTO 3a-
IPSI3HEHUS, TIaTOTeHHBIE M ONIIOPTYHHCTHYECKHE OakTe-
pun

The mechanism of action is due to a 103 amino acid
toxin that binds to the duodenum cells responsible for
the absorption of water from the intestinal lumen to the
inner environment and reverses the mechanism, leading
to a loss of water 8 to 101/ d.

1-3- Acute gastroenteritis

Disease caused by Escherichia coli strains called
enterohemorrhagic EHEC. These cause bloody diarrhea
and produce a powerful toxin. Although very numerous,
these bacteria are hardly pathogenic: 5 to 6% of strains
only in children. Only in very rare cases do they enter
the blood, causing sepsis or urinary tract infections.
Short incubation disease ranging from a few hours to 5
days. It is accompanied by vomiting and epigastric pain
with anuria and muscle cramps. Its evolution is fatal in
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the absence of rehydration and antibiotic therapy.

II - BACTERIA RESEARCHED IN WATER

I1-1-Total Aerobic Mesophilic Flora

Definition

Total aerobic mesophilic flora is a health indicator
that can be used to evaluate the number of CFUs (Colo-
ny Forming Units) present in a product or on a surface.
This count is at 30 ° C which allows to count three ma-
jor types of flora: Thermophilic flora, optimal growth
temperature at 45 © C; Mesophilic flora, optimal growth
temperature between 20 ° C and 40 ° C. The psychro-
philic flora, optimum temperature of growth at 20 ° C.
As this is an ordinary medium, most microorganisms
can grow except those that are demanding and strict
anaerobic microorganisms. It is therefore better to talk
about Mesophile Aerobic Flora at 30 ° C than "total
flora". The unit is the CFU (Colony Forming Unit) be-
cause an observable colony on the agar may come from
an isolated microorganism, a spore or an association of
microorganisms.

I1-2 -The Coliforms

I1-2 -a- Total coliforms

Definition

Total Coliforms are Gram negative (BGN), aerobic
or facultative anaerobic bacilli, non sporulating, oxidase
negative, capable of multiplication in the presence of
bile salts, and capable of fermenting lactose with the
production of acid and gas in 24 to 48 hours at a tem-
perature between 36 /- 2 ° C. These are bacteria used
as an indicator of the microbiological quality of water.
Either 10 coliforms per mL and more, announces a con-
tamination of drinking water.

I1-2-b-Fecal Coliforms

Definition

Fecal coliforms, or thermo-tolerant coliforms, are a
subset of total coliforms capable of fermenting lactose
at a temperature of 44.5 © C. The species most frequent-
ly associated with this bacterial group is Escherichia
coli (E. coli) and, to a lesser extent, certain species of
the genera Citrobacter, Enterobacter and Klebsiella.
However, E. coli bacteria account for 80 to 90% of the
detected thermo-tolerant coliforms. The interest in de-
tecting these coliforms as indicator organisms lies in the
fact that their survival in the environment is generally
equivalent to that of pathogenic bacteria and that their
density is generally proportional to the degree of pollu-
tion produced by the bacteria feces. Moreover, since
fecal coliforms do not usually proliferate in a distribu-
tion network, they are useful for verifying its water-
tightness, making it possible to detect fecal contamina-
tion resulting for example from infiltration of polluted
water into the pipes. They are also good indicators of
the effectiveness of water treatment, but since they are
less numerous than total coliforms, they are preferable
for this function.

II- 3- Fecal Streptococci (Intestinal Enterococci)

Definition

It is Gram Positive Cocci (CGP) spherical or ovoid,
in chains more or less long, non sporulating, aero-
anaerobic facultative, possessing neither catalase nor
oxidase. The persistence of Enterococci in various water
types may be greater than that of other indicator organ-
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isms, in particular because of their known resistance to
disinfectants, which makes them preferred indicators for
assessing the efficacy of the treatment. water. In addi-
tion, their high resistance to drying makes Enterococci
indicators for control during repairs to the distribution
network requiring drying. Moreover, since there is gen-
erally no growth of Enterococci in a distribution net-
work, their detection usually indicates recent faecal pol-
lution. In this context, the role of enterococci as an indi-
cator of faecal contamination in aquifers (groundwater)
has recently been recognized, as studies in the United
States have demonstrated their usefulness in detecting
faecal contamination of groundwater. groundwater. This
interest in Enterococci is explained by the fact that,
compared with coliforms (including Escherichia coli),
they are more resistant to harsh environmental condi-
tions and persist longer in water; such conditions are
typical of groundwater where the temperature is gener-
ally colder and nutrient poor.

II- 4- Sulphito-reducing Anaerobes

Definition

Spores of anaerobic sulfite-reducing microorgan-
isms (clostridium) are widely distributed in the envi-
ronment. They are present in human and animal faeces,
as well as in wastewater and soil. Unlike Escherichia
coli and other conforming organisms, spores survive in
water for a long time because they are more resistant
than vegetative forms to the action of chemical and
physical factors. They can thus provide indications on
distant or intermittent pollution. They can even be re-
sistant to chlorination in the proportions usually used for
water treatment, and are thus useful for the purposes of
controls. Their presence in the absence of fecal germs in
the water can be interpreted as a lack of protection of
the water table against the presence of a foreign bacteri-
al flora. Spores are a good indicator for these microor-
ganisms. In addition, these forms resist chlorination.
This explains that for this particular parameter, it is not
the bacteria themselves but their spores that are sought.

II- 5- Vibrio cholera

Definition

Vibrios are gram negative, curved, aerobic-
anaerobic bacilli that can be moved by a single polar
eyelash. Vibrio cholerae, responsible for cholera, was
discovered in 1854 by PACINI in Florence and cultivat-
ed in 1883 by R. KOCH in Cairo. Vibrio cholerae is
found in the stools of the sick and some subjects
(healthy carriers). It survives in polluted waters as well
as on contaminated objects.

II-6-Salmonella

Definition

Salmonellae are enterobacteria whose essential
characteristics are not to ferment lactose and not to pro-
duce urease. Salmonella belongs to the Enterobacteri-
aceae family. These are bacilli Gram negative, moving
for most (ciliature peritrichous), but some are stationary,
optional aero-anaerobic, oxidase -, nitrate reductase +
fermentative glucose, lactose - H2S + (or -), urease -,
lysine decarboxylase +, using the way of the mixed acid,
indole, lacking beta-galactosidase, highly contagious,
responsible for gastroenteritis, food poisoning and ty-
phoid and paratyphoid fevers (S. typhi and S. paratyphi).
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They cause diseases such as typhoid fever, paratyphoid
fever and salmonellosis in humans, one of the main
causes of collective food poisoning (TIAC). The main
mode of contamination in humans is ingestion in hu-
mans. from water (especially S.typhi), food (eg dairy
products, eggs, meat) or carrier pets (turtles).

II- 7 - Pseudomonas aeruginosa

Definition

Pseudomonas are bacteria GRAM (-), bacilli right
and isolated or diplo-bacillus, oxidase (+), Glucose (-),
Lactose (-) , no production of H2S (-), Indole (-), strict
aerobic, oxidase positive, mobile, naturally resistant to
very many antibiotics. Saprophytes, they are found
mainly in water. They can contaminate intravenous flu-
ids, antiseptic solutions, liquid drug preparations. The
main species, Pseudomonas aeruginosa, has the follow-
ing characteristics:

» Proteolytic,

» P aeruginosa secretes a number of pigments:
among others pyocyanin (blue-green), pyoverdine (yel-
low-green fluorescent).

»  Production of a necrotizing exotoxin by some
strains.

Pseudomonas aeruginosa expresses its pathogenic
potential when introduced into areas with diminished
immune defenses. Major opportunist, he is thus respon-
sible:

» "Blue pus" suppurations of wounds and burns,

»  Septicemia in the burned,

»  Superinfection of the bronchi in cystic fibrosis,
thanks to the production of elastase.

I1-8- Staphylococcus aureus

Definition

The bacteria of the genus Staphylococcus are
Gram-positive hulls (Cocci), grouped into clusters in the
form of bunches of grapes, immobile, non-sporulating,
catalase positive and oxidase negative. Among the 27
species of the genus currently listed, there is the species

S. aureus which is a commensal of the skin and
mucous membranes of man and animals (rhino-pharynx,
intestine). It is found on the nasal mucosa of about one-
third of normal subjects. Eliminated in the external en-
vironment, this bacterium can survive for a long time in
the environment. Pyogenic germ by excellence, S. aure-
us is the microbe of suppuration. Staphylococci 30/122
Bacteriology - Bacteriology Service 2002 - 2003.

Some strains also act by release of one or more
toxins (food poisoning, toxic shock syndrome, impeti-
£0).

III-Sampling equipment

III-1-Choice and sterilization of containers

The container used must once clog, a total protec-
tion against any contamination and must not yield toxic
substances for bacteria. One can use either 500 and
1000 mL glass vials or single-use plastic vials sterilized
by the manufacturer. Before use, the glass vials and
stoppers are carefully washed, rinsed, dried and then
individually wrapped in a piece of paper and then filter
sterilized either by autoclaving (120 °C) for 15 min or at
the Pasteur oven (170°C) during 1h. It is desirable to
arrange each bottle in a case adapted to its size, to en-
sure its protection during transport and prevent tearing
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of the filter paper envelope.In the case of sampling of
chlorinated or ozonated water, the disinfectant may,
during transport, continue to exert its action on the bac-
teria present, and it is necessary to destroy it. Add to the
sampling bottle before sterilization of sodium thiosul-
fate at a rate of 17.5mg / 1 (approximately 8mg per
500mL bottle).

III-2-General methods of sampling

IIT -2-1 - Sampling at the tap

In this case, the manipulation is carried out under
the best conditions of sterilization. Before proceeding
with the actual sampling:

» Remove the baffles and rubber hoses adapted
to the selected faucet, remove if necessary limestone
concretions, which may have been deposited there.

» Wash hands and forearms very thoroughly,
rinse with alcohol, allow to dry.

» Flame the faucet for at least 1 min, using, for
example, a portable butane gas torch;

» Open the tap and let it run for 3 to 5 minutes
before taking the sample. During this wait, and during
the sampling, it is useful for an assistant to keep the
soldering lamp on, a little above the tap; the operator, in
his manipulations, can use it as a Bunsen burner in the
laboratory.

» After clearing the sterile packaging, take the
flask with your left hand, bring it close to the free fin-
gers of your right hand, remove with them cotton cork-
ing the neck;

»  Quickly flaring the edge of the neck; fill the
bottle almost completely, flaring quickly again the edge
of the neck and put the cap on.

» Once the sample has been collected, write on
the label the information needed to identify the sample.
Replace the bottle in its paper envelope, preferably pro-
tecting the cap and the neck. On an attached sheet, write
down all the information you need to interpret the anal-
ysis. Introduce everything, possibly, into the metal case.

III -2-2-Griffon sampling from sources

It is advisable to isolate first the point of emer-
gence of the water, and to prepare a location of capture,
either by pushing in the griffon a pipe which will chan-
nel the water and facilitate the sampling is, if the water
goes out without gushing out of the ground, by arrang-
ing a channel. Anyway, these manipulations should be
done immediately before the sampling, but at least 24
hours in advance.

III -2-3- Sampling in a well using a plunger

» Use a sterile plunger wrapped in a protective
paper and a rope, the length of which is adapted to the
depth of the well, terminated by a carabiner (= metal
loop that a spring blade or an articulated lug keeps
closed constituting a safety clip).

» Place the plunger on the ground, tear the up-
per part of the paper so as to release on the one hand the
packet of the cap, on the other hand the loop of the cord.

» Engage this loop in the carabiner of the rope,
release with the left hand all the upper part of the appa-
ratus and in particular the neck of the bottle.

»  During these operations avoid putting the rope
in contact with the ground.
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» Remove the cotton closing the neck, lift the
device, release it completely from the paper and slowly
lower it into the well, avoiding touching the walls of it.

» If the sample is made about 50 cm from the
surface, which is the most common case, stop shortly
before the carabiner, connecting rope and rope, reaches
this surface.

»  When the bottle is full (no bubbles coming out
of the plunger), reassemble the device, disengage the
bottle by taking it by the base of the neck (the handle of
the plunger being lowered to clear the opening), to emp-
ty some of water, possibly flame the edge of the neck,
and seal it with the cap clear of its package.

IIT -2-4 - Sampling of seawater:

The strategy and the sampling plan depend on the
objectives and criteria set:

»  The first: taking deep water.

» The messenger bottles are available in two
positions, horizontal and vertical. The choice of one or
the other must be made according to the knowledge of
the environment and mainly of the currents; as well as
conditions of the surface of the water to the right of the
levies.

» The trigger is the messenger, the opening of
the cap or the overturning of the bottle must be done
when the cable is in the upright position. Obtaining the
verticality of the device and therefore the insurance.

» The second corresponds to sampling in the
nearshore strip.

» Investigations in this area require a boat but
generally small (between 5 and 10 meters). The possi-
bility of reagent storage is generally almost impossible
and, depending on the state of the sea, the addition of
these reagents is very delicate, even dangerous. In this
case, the bottles will be equipped with reagents, and

their filling should be done carefully so as not to over-
flow the sample and thus lose all or part of the reagent.
Bottles
In view of the parameters envisaged for the ana-

lyzes, it will be important to use specific

packaging for the bottle. Material characteristics
and type of closure can influence and modify the
sample.

Contamination

Depending on the type of study you must be aware
that all the means used can disturb the environment.
Boats, gear and sampling equipment are sources of con-
tamination. The use of disposable gloves is proving to
be an essential reflex during the various sampling and
sampling operations.

III -3-Transport and conservation in the labora-
tory

The initial germ content of the water may be modi-
fied in the bottle after collection. That's why any analy-
sis should be done as quickly as possible. If the
transport time exceeds 1 hour and the outside tempera-
ture is above 10 ° C, the samples must be placed in a
refrigerated chamber (cooler).The vials should be kept
at 4 to 6 ° C in a suitable container. A mobile refrigera-
tor connected to the vehicle battery is preferable to a
portable cooler. The ideal is to have an insulated vehicle
whose entire box is refrigerated. It is therefore accepted
that the maximum delay between the sampling and the
start of the analysis must not exceed 24 hours, the sam-
ple being kept below + 4 ° C and that it is preferable to
shorten this period when the water is presumed to be
highly polluted. After taking the test, it is recommended
to place the remainder of the unused sample in the re-
frigerator. It may happen that the first bacteriological
readings, 24 or 48 hours after seeding, give unexpected
results, prompting to verify the analysis.

IV -Samples, Germs sought and Culture Media used in cultivation of Bacteria

a- Mineral water, Spring and Drilling

Germs sought Culture Media used in cultivation of Bacteria Volume
of water to analyze
Total Aerobic Mesophilic Flora TGEA Agar ImL
Total coliforms and Fecal Tergitol TTC Agar 250mL
Coliforms
Pseudomonas aeruginosa Cetrimide Agar 250mL
Fecal Streptococci Slanetz and Bartley Agar, BEA ( Bile-Esculin-Azide) 250mL
Sulphito-reducing Anaerobes Liver Meat Agar S50mL
Salmonella Rappaport Broth, SFB Medium 500mL
Staphylococcus aureus Chapman Agar 250mL
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b- Well water

Germs sought Culture Media used in cultivation of Volume
Bacteria of water to analyze
Total coliforms and Fecal Coliforms Tergitol TTC Agar 100mL
Fecal Streptococci Slanetz and Bartley Agar, BEA ( Bile- 100mL
Esculin-Azide)
Sulphito-reducing Anaerobes Liver Meat Agar 20mL
Salmonella Rappaport Broth, SFB Medium 500mL
c-Swimming pool water
Germs sought Culture Media used in cultivation Volume
of Bacteria of water to analyze
Total coliforms and Fecal Coliforms Tergitol TTC Agar 100mL
Pseudomonas aeruginosa Cetrimide Agar 100mL
Fecal Streptococci Slanetz and Bartley Agar, BEA ( Bile- 100mL
Esculin-Azide)
Sulphito-reducing Anaerobes Liver Meat Agar 20mL
Staphylococcus aureus Chapman Agar 100mL
d- Tap water
Germs sought Culture Media used in cultivation Volume
of Bacteria of water to analyze
Total coliforms and Fecal Coliforms Tergitol TTC Agar 100mL
Fecal Streptococci Slanetz and Bartley Agar, BEA ( Bile- 100mL
Esculin-Azide)
Sulphito-reducing Anaerobes Liver Meat Agar 20mL

Enumeration of revivable microorganisms at
22°C and 37°C

Incorporation technique

» In the sterile area

» Mix the water bottle to be analyzed and asep-
tically take 1 ml in duplicate in two empty Petri dishes,
numbered and prepared.

» From the water to be analyzed, dilutions 10!
and 1072 are made (Scheme 1).

» Distribute the inoculum into the Petri dishes.

» Then complete with approximately 20 ml of
TGEA (TRYPTONE GLUCOSE EXTRACT AGAR).

» Then make "8" shaped movements to allow
the inoculum to mix with the agar.

» Let the Petri dishes solidify on the bench.

» Incubate the Petri dishes: The first series will
be incubated at 22°C for 72 hours and the second series
will be incubated at 37 © C for 24 hours.

Reading and interpretation

Colonies of microorganisms appear in bulk in len-
ticular and distinct forms.

Hold the dishes containing less than 300 colonies
at two successive dilutions. A box must
contain at least 15 colonies. Then calculate the value of
the number N, of revivable microorganisms at 22 ° C
apart and that of the N number of microorganisms re-
vivable at 37 © C apart, as a weighted average, using the
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following equation:
__ Ec
1,1=d

Y c: is the sum of the colonies counted on two
boxes of successive dilutions retained.

d: is the dilution ratio corresponding to the first di-
lution.

Round the calculated results to two significant dig-
its after the decimal point.

The final result of revivable microorganisms
counted at 22°C and 37°C per ml of water is denoted by
a number between 1.0 and 9.9 multiplied by 10* where x
is the appropriate power of 10.

Example

A count of microorganisms at 37°C gave the fol-
lowing results:

at the first dilution retained 1072 there are 158 col-
onies.

at the second dilution retained 10: we have 14
colonies.

_Ic 148424 172
T1.1xd” 1L1x10° " 0,011

N = 15636

Round to two significant digits: 16000
1.6 x 10* microorganisms per mL of water at
22°C or 37°C.
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Scheme 1: Enumeration of Microorganisms Revivifiable
at22°Cand 37°C.
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Figure 1. Appearance of total germs on PCA

Enumeration of total and fecal Coliforms
Membrane filtration technique

Filtration of 100 to 230 mL of water to analyze

Membrane 0, 43 pm

Y Y
|

—\\E

The search for coliforms by membrane filtration
is done according to the following steps:

Scheme 2: Filtration system
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»  Sterilize the graduated funnel and the porous
membrane with a bunsen burner.

» Cool them immediately afterwards with the
water to be analyzed if it is available in sufficient quan-
tity or with sterile distilled water.

» Aseptically install a 0.45um porosity mem-
brane between the porous membrane and the funnel
using a sterile forceps.

» Then aseptically deposit 100 to 250 ml of
water to be analyzed, depending on the type of water to
be analyzed, in front of a bunsen burner.

» Then activate the vacuum pump to absorb
water through the membrane.

» Remove the funnel and immediately and
aseptically transfer the membrane using a sterile for-
ceps onto the surface of a previously prepared TTC
Tergitol agar plate.

» Incubate at 36 = 2°C for 21 + 3 hours.

This box will be used to count coliform bacteria,
followed by biochemical identification.

Reading and interpretation

Count the colonies after incubation in the form of
small pigmented colonies of yellow- orange or yellow
(positive lactose). Repeatly transplant 5 colonies on
Triple Sugar Iron (TSI) agar for confirmation based on
the oxidase test and indole production.

Oxidase test

» Deposit a characteristic colony on an oxidase
disk.

» The positive reaction is immediate and trans-
lates into a dark purple turn.

Indole test

» Transfer each characteristic colony separately
into a tube containing 3 ml of tryptophan broth or in-
dole-free peptone water broth.
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>
ter bath).

» Look for indole production by adding 2 to 3
drops of Kovacs reagent.

» The presence of a red stain on the surface of
the broth reflects the production of indole from the
tryptophan present in the medium.

Incubate at 44 + 0.5 ° C for 21 + 3 hours (wa-

In conclusion

Germ Feature Oxidase | Indole test
test
Coliform yellow - )
colony 44°C
Escherichia Orange-yellow - +)
coli colony 44°C

» Count the colonies characteristics in each
case.

» The results will be expressed in colony-
forming unit CFU according to the type of water to be
analyzed.

Research and enumeration of intestinal Enter-
ococci

The technique used in this analysis is membrane
filtration.

Technique

»  Sterilize the graduated stainless steel funnel
and the porous membrane with a bunsen burner.

» Cool them immediately afterwards with the
water to be analyzed or with sterile distilled water.

» Aseptically install a 0.45 pm nominal porosi-
ty membrane between the porous membrane and the
funnel using a sterile forceps.

» Then aseptically deposit 100 to 250 ml of
water to be analyzed in front of a bunsen burner.

» Then activate the vacuum pump to let the
water through the membrane.

» Remove the funnel and immediately and
aseptically transfer the membrane using sterile forceps
to the surface of previously prepared SLANETZ and
BARTLEY agar.

» The latter will be incubated at 36 = 2 ° C for
44 £ 4 hours.

After incubation, faecal Streptococci colonies ap-
pear on the medium giving red or brown color.

Reading and interpretation

After the specified incubation period, intestinal
Enterococci or "D" group Streptococci appear as small
pigmented colonies in red, brown.

Figure 2. Appearance of intestinal Enterococci on BEA

Confirmation test

Aseptically transfer the membrane from Slanetz and
Bartley medium to Bile esculin azide (BEA) agar. The
latter will be incubated at 44 + 0.5 ° C for 2 hours.

The characteristic colonies then take on a black col-
or, thus reflecting the hydrolysis of the esculin present in
the medium.

Research and Counting of Spores of Anaerobic
Sulfite-Reducing Bacteria

The method used is agar incorporation in deep
tubes; it is a method that allows the research and enumer-
ation of spores of sulfite-reducing anaerobic bacteria in
water by incorporation into agar deep tubes.

Technique

From the water to analyze:

» Transfer about 20 ml into a sterile tube.

——
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»  Heat the tubes in a water bath of about 80 ° C
for 10 minutes, in order to destroy all the vegetative
forms of the anaerobic sulphite-reducing bacteria possi-
bly present.

» Cool immediately under running water.

» Then divide the contents of this tube into 4 dif-
ferent, sterile tubes at a rate of 5 ml per tube.

» Add about 18 to 20 ml of Liver Meal Agar.

» Mix the medium and the inoculum gently
avoiding the introduction of air bubbles and oxygen.

» Allow to solidify on bench for approximately
30 minutes then incubate at 36 £ 2 ° C for 44 + 4 hours.

Reading and interpretation

» Playback will be at 44 + 4 hours.

» Count any black colony 0.5 mm in diameter
having grown in bulk and report the total number of col-
onies in the four tubes to 20 ml of water to be analyzed.
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Figure 3. Appearance of Spores of Anaerobic Sulfite-
Reducing Bacteria on Liver Meal Agar

Research of Salmonella

In this analysis, the filtration method consists of the
search and identification of Salmonella present in water
intended for human consumption by filtration.

Technique

The search for Salmonella by membrane filtration is
carried out according to the following steps:

»  Sterilize the graduated stainless steel funnel and
the porous membrane with a bunsen burner.

» Cool the graduated funnel immediately after-
wards with the water to be analyzed if it is available in
sufficient quantity or with sterile distilled water.

» Aseptically place a 0.45 pym membrane between
the porous membrane and the funnel using a sterile for-
ceps.

» Then deposit 500 ml or more according to the
availability of water to be analyzed in front of a bunsen
burner

»  Then activate the vacuum pump to absorb water
through the membrane.

» Remove the membrane with a sterile forceps
and place in a vial containing the SFB double concentra-
tion medium and add 20 SFB additive discs.

» Mix the filter well in the medium and incubate
it at 37 © C for 24 to 48 hours. This step is the primary
enrichment.

»  After incubation, carry out a secondary enrich-
ment by transferring 1 ml of the primary enrichment to
the SFB medium in tube (double concentration = D / C).

» Mix the medium well with the inoculum and
incubate at 37 ° C for 20 + 4 hours.

»  After incubation, isolate on Hektoen medium
and incubate at 36 + 2 ° C for 20 £ 4 hours.

Reading and interpretation

» Identify characteristic colonies.

» Make a biochemical identification mainly based
on ONPG, TSI, Urea-Indole, LDC ...

» If necessary, make an antigenic identification
based essentially on agglutination.

——
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Figure 4. Appearance of Salmonella on Hektoen

Research of Staphylococcus aureus

In this analysis, the membrane filtration method
consists of the research and enumeration of coagulase
positive staphylococci.

Technique

The research of coagulase-positive Staphylococci
or more particularly Staphylococcus aureus by membrane
filtration which proceeds according to the following
steps:

» First, the graduated stainless steel funnel and
the porous membrane should be sterilized with a bunsen
burner.

» Cool them immediately afterwards with the wa-
ter to be analyzed if it is available in sufficient quantity or
with sterile distilled water.

> Aseptically install a 0.45 pm porosity mem-
brane between the porous membrane and the funnel using
a sterile forceps.

»  Fix this device with the corresponding clamp.

»  Then aseptically deposit 100 or 250 ml of water
to be analyzed, depending on the type of water to be ana-
lyzed in front of a bunsen burner.

»  Then activate the vacuum pump to absorb water
through the membrane.

» Remove the funnel and immediately and asep-
tically transfer the membrane using a sterile round-nosed
forceps to the prepared Chapman mannitol agar surface.

»  The latter will be incubated at 36 £ 2 ° C for 44
+ 4 hours.

» Reading and interpretation

»  After the incubation period, coagulase-positive
Staphylococci, or more particularly Staphylococcus aure-
us, appear as small colonies pigmented in yellow (fer-
mentation of mannitol).

» Take 3 to 5 colonies, one half colony will be
used for the catalase test, the other half will be triturated
in a tube containing BHIB broth, incubate at 36 + 2 ° C
for 20 + 4 hours.

Catalase test

»  Separately place two drops of a 20 volume hy-
drogen peroxide solution on a microscope slide. Take a
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half colony with a glass rod (Pasteur pipette) and gently
emulsify it in one of the two drops.

» Observe immediately and after 5 minutes
whether there is appearance (catalase positive) or absence
(catalase negative) of oxygen bubbles.

» The observations can be made macroscopically
or using a microscope at low magnification.

Coagulase test

Figure 5. Coagulase-positive (S. aureus )

Research of Pseudomonas aeruginosa

The method used in this analysis is the membrane
filtration method.

Technique

The search for Pseudomonas aeruginosa by mem-
brane filtration requires prior preparation which takes
place according to the following steps:

»  Sterilize the graduated stainless steel funnel and
the porous membrane with a bunsen burner.

» Cool them immediately afterwards with the wa-
ter to be analyzed if it is available in sufficient quantity or
with sterile distilled water.

» Aseptically install a 0.45 pm nominal porosity
membrane between the porous membrane and the funnel
using a sterile forceps.

apd 20 NE

=

Figure 7. Pseudomonas aeruginosa on Cetrimide

Research of Vibrio cholera

The method used to search for this germ is as fol-
lows:

» In a bottle containing 50 ml of EPA (Alkaline
Peptone Water), add 450 ml of the water sample to be
analyzed (seawater case) under sterile conditions.

» Incubation 8 hours at 37 ° C

The first isolation: without shaking, using a graduat-
ed pipette and a pro pipette flambéed from the surface, a
drop is collected and seeded on a petri dish (GNAB agar)
and then incubated at 37 © C. / 24 hours, and 1 mL of the
stock solution is also deposited in a tube containing EPA,

——
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»  After incubation of the BHIB broth, add 0.1 ml
of this culture sterile to 0.3 ml of rabbit plasma contained
in a sterile haemolysis tube, and incubate again at 36 +
2 ° C for 2-6 hours.

» Examine coagulation of rabbit plasma other-
wise re-incubate and examine again at 20 £ 4 hours.

» Consider that the reaction to coagulase is posi-
tive when the coagulum occupies more than three quar-
ters of the volume initially occupied by the liquid.

5 aurevs

Figure 6. Appearance of S.qureus on Chapman

»  Then aseptically deposit 100 or 250 ml of water
to be analyzed, depending on the type of water to be ana-
lyzed, in front of a bunsen burner.

»  Then activate the vacuum pump to absorb water
through the membrane.

» Remove the funnel and immediately and asepti-
cally transfer the membrane using a sterile forceps to the
surface of a previously prepared cetrimide agar plate.

»  The latter will be incubated at 36 + 2 ° C for 44
+ 4 hours.

Reading and interpretation

After the specified incubation period, Green blue
pigmented colonies thus producing pyocyanin are consid-
ered colonies of Pseudomonas aeruginosa.

Pseurdomonas asruginasa ATOC 27853

ESC GEL PNPG (GLU| [ARA

- e o = =

- 4+ 4+ =+ 4+ o+ =

Figure 8. Identification of Pseudomonas aeruginosa-API 20NE-

incubated at 37 ° C/ 24 hours.

Second isolation: from one drop from the tube onto
another petri dish (GNAB agar),incubate at 37 © C / 24
hours.

Reading and interpretation

»  Aspect of the tube: homogeneous disorder

» On GNAB: characteristic colonies: round, me-
dium size, about 2 mm in diameter after 18 hours of cul-
ture, bluish translucent with regular edges. But the ap-
pearance of colonies varies greatly depending on the
seeded peptone: presence of Vibrio cholera
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not agglutinating or clumping.

Figure 9. Fibrio cholerae on GNAB

Conclusion

The count and the search for microorganisms in the
water are potentially pathogenic and takes time, costs are
high. The bacteriological analysis is important because
the bacteriological quality of water is not a stable parame-
ter, but on the contrary subject to fluctuation, by acci-
dental pollution, requiring permanent controls and repre-
senting the most frequent cause of non-potability of the
water. Also recent and reliable techniques must be used
for the detection of pathogenic germs in water intended
for human consumption or other.
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