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Acute phase proteins are the main tool for assessing the nature of the inflammatory process, monitoring treatment and
part of the indicator of the internal state of animals in diseases of various origins. One of the most famous in diagnostic
practice is the determination of the content of fibrinogen in the blood. Determination of the level of ceruloplasmin in veter-
inary medicine for diagnostic purposes is not so common, but it is an important marker of inflammation in the body. The
aim of the study is to determine the content of ceruloplasmin and fibrinogen in cattle with catarrhal mastitis. Studies were
conducted in Holstein cows divided into two groups: 1st - clinically healthy animals (n = 20) and 2nd - with signs of ca-
tarrhal mastitis (n = 20). The amount of ceruloplasmin was determined by Ravin's method. Fibrinogen concentration was
determined by the Rutberg method. As a result of studies, a significant increase in ceruloplasmin was found in animals of
the second group 694.75 + 98.88 mg/l compared to clinically healthy animals 426.56 + 25.59 mg/l. The level of cerulo-
plasmin in mastitis was increased due to the fact that the mammary gland is one of the sources of ceruloplasmin production
in the body, and leukocytes migrating to the focus of inflammation are also the source of this protein. Fibrinogen content
in patients was 6.77 + 0.9 g/l versus 3.55 + 0.6 g/l in healthy patients. An increase of the fibrinogen in animals with ca-
tarrhal mastitis confirms that inflammation make disorders in the coagulation and anticoagulation systems of the blood
towards an increased tendency to thrombosis. Thus, the determination of the contents of the acute phase proteins in blood,
such as ceruloplasmin and fibrinogen, is an important diagnostic tool for assessing the state of the body, and also indicates
the nature of the process in the body.
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CPABHUTEJIBbHBIN AHAJIN3 D®PEKTUBHOCTHU ITPOTOKOJIOB

KPUOKOHCEPBAIIMU CITEPMbI KO3JIOB-ITIPOU3BOJIUTEJIEN (OB30P)

[Tnasayxas [lapvs Eeeenvesna, acnupanm
Kopouxuna Enena Anexcanopogua, 0-p eéemepunap. Hayx, 0oy.
Canxm-IlemepOypeckuil 20Cy0apcmeennblil yHugepcumem eemepunapHol meouyunst, Poccus

PE®EPAT

Ienbro qaHHON pabOTHI SIBISICTCS POBEACHUE aHAIN3a HAYYHO-TIPAKTUIECKUX JaHHBIX O MPOTOKOJIAX KPHO-
KOHCEPBAIMK CIIEPMbI KO3JIOB-IIPOM3BOANTENCH U 3(D(PEKTMBHOCTH WX HCIOJL30BaHUsI. MHOTOYHCICHHBIMH
HCCJICIOBAHMSIMU YCTAHOBJICHO, YTO XapaKTEPHOH PENPOAYKTHBHOW OCOOCHHOCTBHIO KO3 SIBJSIETCSI CE30HHOCTb,
MIPH ATOM HauOOJIbINAs TIOJI0BAsI aKTUBHOCTH HA0JII0IaeTCs B oceHHe-3uMHNH niepuo/ [1]. CriepMa K03710B UMeeT
CIICAYIOIUE BHOBbIE OCOOCHHOCTH: MEMOpAaHBI CIIEPMATO30H 0B COJICPIKAT BHICOKUN YPOBCHb HEHACHIIIICHHBIX
JKUPHBIX KUCIIOT, B IUTOIUIA3ME KIICTOK, HAIPOTHB, OTMEUYACTCS HE3HAYUTEIBHBIH 00BEM aHTHOKCHIAHTHBIX
CoeIMHCHUH. B cBs3M ¢ 3TUM CriepMaTo30HIbl 0000 YyBCTBUTEIBHBI K MEPEKUCHOMY OKHCICHHUIO JIHITHIIOB,
HHIyIUPyeMOoe CBOOOIHBIMU paIKaNIaMy (THAPOKCUIIBHBIC PAJIUKANBL, ICPEKUCh BOJIOPO/A), KOTOPBIC BBI3HIBA-
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10T CTPYKTYPHBIE OBPEKACHNUS MEMOpPAHbI CIIEPMATO30HM/I0B B MPOLIECCE 3aMOPAKUBAHHA-OTTANBAHNS HIIM Xpa-
HEeHUA B oxJaxaeHHOM 110 2—4 °C coctostauu [25, 26]. YunteiBas gaHHbIe (akThl, 3(H(HEKTHBHBIM IIPOTOKOIOM
KPHOKOHCEPBALMH, COITIACHO PE3yJIbTaTaM MHOTOYHCIICHHBIX UCCIIEI0BAHHH, SIBISIETCS JOTIOJIHUTEIbHAS (prItb-
Tpanust cuepMsl i1t 3G (QEKTHBHOTO yAaIEHHSI CeKpeTa MPHUAATOUHBIX TTOJIOBBIX JKelle3, NCIOJIb30BaHNe pazda-
BUTEJSI O3 BKIIIOYEHHS SIMYHOTO JKEJITKA, OXJIaXJIeHne npu Temneparype 4-5 °C B teuenue 1,5-4 yvacos, yma-
KOBKa B coJIoMUHBI 00bemMoM 0,25 - 0,5 mur. Ilpu ucnonp3oBanHuu coioMuH o0beMoM (0,5 MIJI 3aMOPO3KY OCY-
IMIECTBIIATH B JIBa 3Talla: B Iapax XMIKOTO a30Ta Ha BBICOTE 4 CM B TEUCHHE 5 MUHYT, Jalee - JalbHEHIIee Mo-
Tpy)KeHHe B XKUIKAHN a30T. IIpu ncnonb3oBaHnu coloMuH obobeMoM 0,25 MiT, 3aMOpO3Ka MIPOM3BOAUTCS B TPH
3Tama: CTaKaHbl ¢ epdopanneii HoMecTuTh Ha 16 cM HaJl ypOBHEM XKHAKOTO a30Ta Ha 2 MUHYTHI, Aanee Ha 4 cM
Ha 3 MHUHYTBI, TI0CJIE YETO TOJIHOCTHIO TOTPY3HUTh B JKUIKUH a30T IS TUTEIBHOTO XPaHEHHS.
KiroueBble c1oBa: criepMa, K03JblI -IIPOU3BOJUTENH, TPOTOKOIIBI KPUOKOHCEPBALIUHL.

BBE/IEHUE

Ko3oBoacTBo siBisieTcss OJHUM U3 APEBHEHIINX
HaIpaBJICHUH KUBOTHOBOACTBA. MupommuHa T.A. u
UYanosa H.A. (2022) B cBoell paboTe yKa3bIBaIOT,
YTO MPEIKH COBPEMEHHBIX KO3 OBUTH OJOMAITHECHBI
npumMepHo 8-12 yet mo H.3., a B paborax Yukanésa
A. (2018) u FOnnamobaena FO.A. (2020) umerorcs
CBEJICHUS, UTO YK€ 4 THIC. JIET A0 H.3. MHOTHE Hapo-
Jbl Pa3sBOIMIM KO3 C IEJIBIO TOJyYCHHsS MOJIOKA.
Kosamenko I1.1. (2005) oTMedaeT BBICOKYIO MOJO-
KOIPOIYKTHBHOCTE KO3, TO €CTh HA OIMH KHIIO-
rpaMM KMBOH Macchl OT HUX MoJiydaroT 13-15 kuio-
rpaMMOB MoJIoKa. [Ipy ONTHManbHBIX YCIOBHUSAX
KopMieHus u copepxanus 3a 300-314 nueit ot on-
HOM K03bl MOXHO HagouTh 600-1700 kr momoxa
JKUPHOCTBIO  4-5%. MomnouHass TpPOAYKTUBHOCTH
9THX JKUBOTHBIX B pacyere Ha | ra CembCKOXO03si-
CTBCHHBIX YTOIUH MOXET OBITh Jake BBIIIC, YeM y
kopoB. Ha nomo ko3pero mosoka mpuxonurcs 2%
MHPOBOTO BaJIOBOTO MPOM3BOJCTBA MOJIOKA.

Ko3be MOIOKO OTIMYaeTCs CBOUM YHHKAJIbHBIM
COCTaBOM, KOTOPBIH BKJIIOYAET OOJIBIIOE KOJIUYECTBO
MaKpO-MHKPOHYTPHEHTOB, B TOM YHCIC HE3aMEHH-
MBIX aMUHOKHCIIOT, MHHEPATbHBIX BEIIECTB, BUTA-
MHHOB. MOJIOKO KO3 CYMIECTBEHHO OTJIHYACTCS IO
XAMHYECKOMY COCTaBY OT KOPOBBETO MOJIOKA U SIB-
nsercs Ooiiee OMOIOTHYCCKH TOJTHOICHHBIM. Y PO-
BEHB COJICPIKAHUS JKUPA B KO3EM U KOPOBBEM MOJIO-
K€ TMPUMEPHO OJIMHAKOB, HO B KO3bEM MOJIOKE IIAPUKU
JKHUpa MEHbIIIE, CIE0OBATENbHO, OPraHM3MY YeloBeKa
HX JIerde mepeBapuBath. JII0aM ¢ HEMEPEeHOCHUMOCTHIO
JIAKTO3BI OTJAIOT MPEANOYTEHHE KO3bEMY MOJIOKY, T.K.
COZIepKaHME MOJIOYHOTO caxapa (J1akTo3a) B HEM
Hamuoro Hrwke (HeTao, 2021; Goswami M., 2017). B
HAYYHBIX HCCICAOBAHISX PA3IIIHBIX aBTOPOB OBLIO
JIOKa3aHO CXOJICTBO IO MHOTHM TIOKa3aTelsM KO3BETO
MOJIOKa C KEGHCKMM H3-3a COJCp:KaHMS KazenHa A2,
Os1aroziapsi 4emy OHO XOpOIIIO YCBaWBAETCsl B OPraHu3-
M€ 4eJIOBeKa U SIBISIETCS He3aMEHHUMBIM KOMIIOHEHTOM
pamoHOB  JieTei, OOJILHBIX W TIOKWIIBIX JIFOJIEH
(CannukoB M.1O., 2009; M. B.; XKenrtora O.A. u np.,
2011; Anemmmna M. H., IllyBapuxos A.C., 2013; Jlech
I'"M. ¢ coast., 2013). B nocneanue rogpl Ha phIHKE
OTMEYAIOT MOBBIIIEHHBI CHPOC HAa KO3bE MOJOKO U
MIPOIYKTHI €ro TepepaboTku — kedup, HOrypT, TBOPOT,
MpocTOKBaIa, coip.(XaepTauaoB P.A., 2009; ®atuxoB
A.T., 2016). YnotpebneHre MOJIOKa M MOJIOYHBIX TIPO-
JTYKTOB OJarONPUSITHO BIMSET HAa COCTOSIHUE 37JOPOBBS
YeJIOBEKa U CIIOCOOCTBYET MOBBIIIICHUIO HIMMYHHUTETA.

Msico K03 TaKkKe CUMTAETCSl BHICOKOLEHHBIM MPO-
aykrom. [lo coneprkannio BUTamuHa A (peTHHOINA),
B1 (tmamunna) u B2 (pubodaaBuna) Ko3naTuHA 3Ha-
YUTEIBHO MPEBOCXOANT MACO IPYTUX CENbCKOXO03SIi-

CTBEHHBIX XMBOTHBIX. CozlepKaHUE XOJECTEPHHA B
KO3bEM MsICE B HECKOJIBKO pa3 HIKE, YEM B TOBS-
JquHe U cBuHUHE. Ko3be MsIco B cpaBHEHUH C OBEUb-
UM OoJiee COYHOE 3a CYET OOJIBIIEro COAEpIKaHUs
BOJBI M JIydll€ YCBaWBaeTcs, T.K. B HEM MEHbIIE
xupa (PunatoB A.C. ¢ coasT., 2011).

HecmoTpst Ha oueBHIHBIE HPEUMYIIECTBA KO30-
BOJICTBA, Pa3BE/ICHNE JaHHOTO BU/Ia KMBOTHBIX B Poc-
CHM B LIEJIOM OCTAeTCsl MOKA HA YPOBHE JIOOUTENb-
ckoil gesirenbHOocTU. Mexonst u3 naHHelx denepainb-
HOH CITyOBI TOCYAapCTBEHHON CTaTUCTUKU B NIEPHOA
¢ 2007 mo 2022 rox moronoBbe KO3 CHU3MWIOCH Ha
504,9 TeIc. ron. wiu Ha 22.4 %, 9TO CBUAETEILCTBYET
0 JIOCTaTOYHO CTpPEMHUTENbHOM cokpaineHuu [18]. B
(YHKIMOHMPYIOMINX — IUICMEHHBIX  KO30BOAYECKHX
XO3SIACTBaX pa3HbIX HalpaBJICHUMH M KaTeropuil co-
nepxarcst MeHee | % oT o0IIero moroyioBbst K03, pas-
BoauMblx B Poccuiickoit ®enepanmu. OcHOBHas
4acTh MOTroJIOBbs K03 B Poccuu (6osnee 90%), kak mpa-
BUJIO, COJICPIKUTCS B JINUHBIX TIOJICOOHBIX XO3SHCTBAX
(HoBomammmua C.M. u ap., 2008; Illerununa E.M.,
Xogsipena 3.P., 2014; Epemeena H.A., 2024). Takas
CUTyalUsl 3aTpyIHSeT Nepenadyy M HCIIONb30BaHUE
TEHETHYECKHX PECypCOB, JUIS YITydIICHUsS] Ka4eCTBEH-
HBIX IIOKa3arejeld MPOAYKTUBHOCTH, YTO CHIKACT
A PEKTUBHOCTE CENEKIIOHHO-TUIEMEHHOM PaOOTEHI.

BBenenne B mpakTHKy METOJa MCKYCCTBEHHOTO
OCEMEHEHHUS TI03BOJIAET 3HAYUTEIBHO YBEIWYHUTH
TEMII CEJICKIIMOHHO-TIJIEMEHHOM PabOThI, yMEHbIIAET
Harpy3Ky Ha IEHHBIX KO3JIOB-IIPOU3BOIUTENCH, CHU-
KAeT PUCKM BO3HMKHOBEHHs OoJe3HEH, mnepenato-
IIMXCSl TIOJIOBBIM ITyTEM, YTO CIIOCOOCTBYET CyIlle-
CTBEHHOMY TIOBBIIICHUIO MPOJYKTHBHOCTH >KHBOT-
HbIX. Takoll MeTOJ BOCHPOW3BOJCTBA IIO3BOJISIET
UCKIIIOYUTh BCE PHUCKH, CBA3AHHBIE C TPAHCIIOPTH-
POBKOH  BBICOKOIEHHBIX KO3JIOB-TIPOU3BOAMUTENEH
(TpaBMBI, CTpecc, colaepKaHHWe Ha KapaHTHHE) Ui
TIOJTYYeHHSI U TIepe/laul TeHEeTHYECKOro MaTepHaa.
OnHako, NMpH 3TOM BO3HUKAaeT HEOOXOIMMOCTBH CO-
3/IaHMSl ONTHUMAJBHBIX YCJIOBHH JUIl XpaHEHUS |
TPAHCIIOPTUPOBKH CIIEPMBI, C LEIbI0 MAaKCUMAJIbHO-
TO COXpaHEHMs KadecTBa CIepMaTo30uI0B. Llenpro
JAaHHOM paboThI SBIAETCS TPOBEACHHE AaHAIHM3a
HAyYHO-TIPAKTHYECKUX JAHHBIX O MPOTOKOIAX KPHO-
KOHCEpBAIMH CIEPMBI KO3JIOB-TIPOM3BOIUTEICH U
(G PEKTUBHOCTH UX UCIIOIH30BAHMSI.

MATEPHAJIBI H METO/IbI

MatepuanaMu CIy’)KWIA HAYYHO-TIPAKTHYIECKHE
HCCcIeI0BaHMsl ydeHbIX U3 Poccnu u apyrux crpa,
METO/IaMH - CTPYKTYPHBIH M CHCTEMHBIH aHAJIH3.

PE3Y/IBTATBI H ObCY/K/IEHUE

Axkcenoa [1.B. (2009) oTmMe4aeT, 4TO KO3IIbI, KaK
U KO3bI, AIMCIOT CE30HHOCTh U IMPOSBISIFOT HAHOOIb-
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LIYIO TOJIOBYIO aKTHBHOCTh B OCEHHE-3UMHUH Tepu-
on. Tak, ecmu B 3uMHHKE Mecsnbl 10 80% mpon3Bo-
JIMTENICH TIPOSIBIISUIM  BBICOKYIO IIOJIOBYIO aKTHB-
HOCTb, TO B Mapre-utone 70-90% ko3n0B He pearu-
pOBaJIM Ha CaMKy. ABTOpP YyKa3bIBaeT, YTO YPOBEHb
CHEPMOTPOAYKIMU TaKKe CHIILHO TO/IBEPIKEH KOJIe-
OaHMsIM B 3aBHCHMOCTH OT ce30Ha roja: oT 0,5 mia B
neTHU# mepuox 10 1,3 M B OCEHHUIA IEpHO/T.

Kax u3BectHo, Ha Teppuropun Poccuiickoit ®de-
J€palny JEHCTBYET MEKIOCYIapCTBEHHBIA CTaH-
napt — FOCT 32199-2013 «CpezactBa BocIipou3BOI-
ctBa. Cnepma Ko3710B. TexXHHUECKHE YCIIOBHSA», KO-
TOpBII perjJaMeHTHpyeT TpeOOBaHMSI K KauyecTBY
CHEpMbI, MpeAHa3HAYEHHOH JI HCKYCCTBEHHOTO
ocemenernns [4]. OCT pacmpocTpaHsieTcs Ha CBe-
KETIOTYUCHHYIO pa30aBICHHYIO, CBEXKEIOIyUYCHHYIO
Hepaz0aBIeHHYIO0 U 3aMOPOXEHHYIO criepMy. CTOUT
OTMETUTH, YTO HCIIOJIB30BAHHE CBEKEB3ATOTO HIIH
OXJIQKJICHHOTO CEMEHHU CHJIBHO OTPaHMYHMBACT MEpH-
0]l HCIIOJIb30BaHMs IIEHHOTO Marepuaja BpEeMEHEM
JKU3HU cniepMaro3ounoB. Tak, cnenyst OCTy, peko-
MEHJIyeMbIif CPOK XpaHEHHsI CBEXKEIOJIyUYeHHON pa3-
0aBJICHHOI CIIEPMBI B 3aBUCHMOCTH OT COCTaBa pas-
0aBUTENS M yKa3aHUH HPEIIPUITUS-U3TOTOBUTEINS -
He Oomee 24-48 u. Uro kacaercss 3aMOpOKCHHOM
CIEpPMBI, TO CPOK XPaHEHUS] IPH COOJIONCHUN TeX-
HUYECKUX YCJIIOBUI HEOIPAHUYEH.

Ilo naHHBIM MHOTOYMCICHHBIX HCCIIEIOBAaHUN B
Iporiecce KPHOKOHCEPBAllUN aKTUBUPYETCS MpoIece
MEPEKUCHOTO OKHCJICHHS JIMITUJIOB, YTO HEraTHBHO
CKa3bIBACTCS HAa LEIIOCTHOCTH MEMOpAHbI CIIEpMaTo-
30M70B, NpuBoaUT K nospexaeHuto JJHK u npyrux
kietouHbIX cTpykTyp (R.J. Aitken etal., 1989; A.C.
Epoxun ¢ coast., 1992; D.M. Sanocka etal., 2004).
JUis moTy4eHus: Xopouero pe3yapTara nocjie oTTau-
BaHMs B2)XHO HE TOJBKO YYHMTHIBATh CTENEHb pas-
0aBJIeHUsI CIIEPMBbI, CKOPOCTh OXJIAKACHHS U OTTau-
BaHMs, HO ¥ 3HaTh OCOOCHHOCTH (PM3HMOJIOTHHU CIIep-
MaTO30M/I0B Pa3HbIX *KUBOTHBIX. MHOTHE aBTOPHI B
CBOUX MCCJICIOBAHMSIX OTMEYAIOT, YTO CliepMa KO3,
HECMOTpPS Ha MHOTHE CXOJICTBA CO CHEPMOI JApYyrux
CeNbCKOXO03SHCTBEHHBIX )KMBOTHBIX, TpeOyeT 0cobo-
r0 BHUMAHUS JIJIsl MAKCUMAJILHOTO MOBBIIICHUS JKU3-
HecriocoOHocTu mocne oTrauBanus (A.Roy, 1957,
P.H.Purdy, 2006, Leboeuf et al., 2000). MemOpaHbI
CIEepPMaTO301I0B KO3JIOB, COAEpKaT BBICOKHH Ypo-
BEHb HEHACHINICHHBIX JKHUPHBIX KHCIIOT, @ B IUTO-
IUIa3Me KIIETOK COJICP)KUTCS HEBBICOKHH 00beM aH-
THOKCHJIAaHTHBIX coequHeHnil. [loaTomy crepmaro-
30H/bl 0CO0O0 YYBCTBUTEIBHBI K MEPEKUCHOMY OKHC-
JICHUIO JIMITUJIOB, HHAYIIUPYEMOEe CBOOOTHBIMHU pajii-
KajsiaMu (TUIPOKCHIIbHBIE PaIUKaJIbl, MEPEKHCh BOJIO-
po/ia), KOTOpbIE BBI3BIBAIOT CTPYKTYPHBIE MOBPEXK/IC-
HUsT MEMOpaHbl CHIEPMaTO30MA0B B IIPOIIECCE 3aMO-
PaKUBAHUS-OTTAUBAHUS WM XPAHEHUS B OXJIAXK/ICH-
HOM J10 24 °C coctosinuu (J. Gadea et al., 2004;
A.Agarwal et al.,2005; S.Chatterjee et al.,2001).

B cBsI3M ¢ BBIIIEH3IIOKEHHBIMU (DakTamu, axTy-
QIBHBIM SIBJISIETCSI ONTUMH3ALUS TIPOTOKOJIOB KPHO-
KOHCEpBAaIlMd  CHEPMbI  KO3JIOB-IIPOM3BOIUTEICH.
Taxk, o pesymnbratam muccnenosanuii Epoxmuna A.C.
¢ coaBT. (2014) Ob1I0 yCTAaHOBIJIEHO, YTO J10OABICHUE
BOCCTaHOBJICHHOTO TJIyTaTHOHAa B ONTHMAJILHOH
nozupoBke (0,04 Mr/mu) B cocraB paz0aBuTENs, B
KayecTBe AHTHOKCHIAHTHOM CHCTEMBI, OKa3bIBaeT
3aIUTHBIA YQ(GEKT Ha MOJBHKHOCTh, COXPAHHOCTH

aKpOCOM M KMBYYECTh IOJIOBBIX KJIETOK KO3JIOB Kak
NP XPaHEHWH B OXJIAXKACHHOM COCTOSIHUM, TaK H
TIPU KPUOKOHCEPBAIINH.

Kak M3BECTHO, SMUHBINA JKEITOK SIBJISCTCS OIHUM
U3 CaMbIX PACIPOCTPAHEHHBIX KOMIIOHEHTOB KpPHO-
MPOTEKTOPHBIX CPEJL VISl CLIEPMBI XKMBOTHBIX. O/IHAKO,
HCTIONB30BaHUE TAKNX pa30aBUTENeH HETaTUBHO OTpa-
JKACTCsl Ha KaueCTBEHHBIX XapPaKTEPUCTHKAX CIIEPMBI
KO3JI0B. BriepBbie 0 BpeAHOM B3aUMOJEHCTBUM SUYHO-
TO KENTKA W IUIa3Mbl CHEPMBI KO3JIOB B CBOEM HCCIIE-
JoBaHuu ommcan Roy A. (1957). ABTop oT™MeTu, 4to
NIPU Y/IAJICHUH CEMEHHOM IIa3MBbl SIMYHBIN JKENTOK He
OKa3bIBAET HETaTUBHOTO BIIMSHUE HA MX CTPYKTYpYy U
TIO/IBU’KHOCTb, OIHAKO, IPH HAJIMYUH TUIa3MBI, IIPOHC-
XOJIUT MPOLIECC CBEPTHIBAHMS SMUHOTO XKENTKA H CIIep-
Maro3oubl norudaroT. beuio ycraeneHo, 4To B Tpo-
1iecce KOoaryJsiiiM SIMIHOTO JKENTKA ydacTByeT (ep-
MeHT (EYCE) cexpera KymepoBBIX JKele3, BBIIEIISIO-
mmiicst B mpouecce dsikymsinun. [loznuee Nunes et al.
(1982) mpoBemnu KccaeIOBAaHUS U UACHTUDHIIUPOBAIN
oenok (SBUIIL) Oyns00ypeTpanibHOrO MPOUCXOKIC-
HHS, KOTOPBIA CHIDKal KayeCTBEHHbIC MOKa3aTeln
CTIEpMBI, Pa3BEICHHON B Cpeie Ha OCHOBE MOJIOKA, B
TIPOLIECCE OXJIAXK/ICHUSI M KPHOKOHCEPBALHH.

Jnst ycTpaHEHMs BPEJHOTO B3aUMOJCHCTBUS
CEMEHHOW IIIa3Mbl M SIUYHOTO JKEJITKA WM MOJIOY-
HBIX OEJKOB HEKOTOPhIE aBTOPHI IpEJIararoT
«OTMBIBATh» CIIEPMATO30MJIbl OT IUIA3MbI C HUCIIOJIb-
3oBaHueM (ocdarHo-coneBoro Oydepa. Kietku
NPOMBIBAIOT OJMH WJIM JIBA Pa3a, KaKAbli B TeUeHHE
10-15 muH, nocie Kaxa0i NPOMBIBKM CIEPMY LEH-
TpUGYTUPYIOT U OTAEIAOT cynepHaTanT. (Nunes et
al., 1982; Ritar and Salamon, 1982; Memon et al.,
1985; Singh et al., 1995; Leboeuf et al., 1998). baru-
poB B.A. ¢ coaBt. (2017) oT™MeUaloT TPYAOEMKOCTh
JAHHOM METOAMKHM W TpeJyIaraioT 0osee MpOoCTyIo
TEXHOJIOTHIO TOJIOTOBKH W OYHCTKH CEMEHHU JUIs
JMATBHEWITNX MaHHUITYISIUA — (uiprpanuio. Cse-
KETIOIYYEHHYIO CIIepMY MOMEIald B IITPHUIl ¥ MO
JIaBJICHUEM TIpOIycKaau uepe3 MemOpany Cam-
€025AS ¢ quamerpom nop 0,45 mxMm. 3aaepxaBiune-
Csl Ha TIOBEPXHOCTH MeMOpaHbl CIEPMaTO30M/IbI
CMBIBANM pa3zbaBHUTENIEM, 00BEM KOTOPOTO paBeH
00BeMY MOJIYYEHHOTO JSIKYJISATA.

Paz6aBneHHyt0 criepMy, Kak MPaBUIIO OXJIAKIAIOT
rpu Temneparype 4-5 °C B teuenue 1,5—4 yacos amus
CTAOWIIM3AIINN €€ CO CPEIOH, 3aTeM 3aMOpPaKMBAIOT B
xuaKoM azore. CriepMy 3aMOpaXHBAIOT JABYMS CIIO-
cobamH: B TpaHyJax WIN coJloMHHax. B mepBom ciry-
yae pa30aBIeHHYIO U OXJaxaeHHYo 110 4°C criepmy
(0,1-0,3 mu1) ymakoBBIBAIOT B YIIyOJIeHUS HA MOBEPX-
Hoctu (roporuiacroBoii miactunbl (-79 °C) u 3arem
3aMOpaXUBAIOT B TeueHne 2-4 MUHYT. MeTon 3amo-
PO3KHM CIIEpMBI B TpaHyJiax MPOCT B UCIIOJIHEHUH, HE
TpeOyeT JIOpOrocTosmiero o0OpyIOBaHMs, OJHAKO
HMEeT sl HEJOCTaTKOB, CBA3AHHBIX C BBICOKOH CTe-
TICHBIO BIIMSIHHS YEJIOBEUECKOro (PaKTopa M BO3MOXK-
HOCTH MHKpOOHOTO obcemeHeHHUst 00pasmoB. [lpu
TAKOM METOJ/Ie XPaHEHHs] HEeBO3MOYKHAa MapKHUPOBKa
TpaHyl, 4YTO 3aTPYAHSAET HASHTHU(UKAIINIO 00Pa3IoB.
3aMopo3Ka CHepMBl B COJIOMHHKax TpeOyeT KoM-
TUIEKT JIOPOTOCTOSIIETO CTAOHAPHOTO 000pYHoBa-
HUsI, HO TO3BOJISIET MapKHpPOBaTh KaXIbIH oOpaser
JUIsL TOYHOTO ynpaBieHus 3amacamu. [locie pazbas-
JIEHUS ¥ OXJIXKICHUS criepMy pac(acoBBIBAIOT B CO-
nomuHs! (0,25 MIT), KOTOPBIE YITAKOBBIBAIOT B T0O0IE-
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Thl. [lasiee criepMy MOMENIAIOT HA PELIETKY M 3aMopa-
JKMBAIOT B [Iapax JKUJKOTO a30Ta, TeMIlepaTrypa KOTo-
PBIX 3aBUCHT OT BBICOTBI HAJI KUJIKUM a30TOM.

HexoTopbsle aBTOPBI YTBEPXKIAIOT, YTO BBICOTY U
BpeMsI 3aMOPaKMBAHMS B Mapax >KUIKOTO a30Ta JION-
KEH ompenensiTs o0beM coidomMuHOK (Chemineau et
al.,, 1991). Tak, ObUIO IPEIOKEHO 3aMOPA’KHBAThH
coioMunbl oobemMoM 0,5 mul Ha BbicOTe 4 CM Haj
YPOBHEM KHJKOTO a30Ta B TEUCHUE 5 MUHYT C Jajb-
HEWIINM TOTPY)KEHHEM, a COJIOMHHBI 00bemMoM 0,25
MJI TIOMECTUTB Ha 16 CM HaJ ypOBHEM >KHJIKOTO a30Ta
Ha 2 MUHYTBHI, 3aTeM OITyCTUTh Ha 4 CM Ha 3 MUHYTHI,
TIOCJIE Yer0 TMOJHOCTBIO MOTPY3HUTh AJISI AITUTEIBHOTO
xpaHeHust. OZHAKO, OMHCAHBI POTOKOJBI 3aMOPO3KH
Ha ypoBHE 4-5 cM HaJl )KUJIKUM a30TOM B TeueHHe 4-5
MHHYT, KOTOpBIE MOKa3aJId XOPOILIYIO Pe3YJIbTaTHB-
Hocth (Gravance et al., 1997; Leboeuf et al., 2000).

Pazmopo3ka criepMbl OmpeaessieTcss METOJ0M,
KOTOPBIN OBIJT MCHONB30BaH AJIsI KPUOKOHCEPBAIIHH.
I'panynbl pa3sMOpakMBarOT B CyXOH IPOOHpKE MpH
temreparype 37°C, B TO BpeMsl Kak COJIOMHHBI MOK-
HO Pa3MOpaKMBaTh HA BOISHOW OaHe NPH Pas3HBIX
TemnepaTypHbix pexumax (Evans and Maxwell,
1987). Haubosnee pe3yabTaTUBHBIM CIIOCOOOM SIBJISI-
eTcsd pa3MOpo3Ka Ha BOJASHOW OaHe MpH TeMIepary-
pe 37°C B teuenue 12-30 cekyH[, B OTIUYHE OT Me-
TOJa MEIJICHHOTO Pa3MOpaKMBaHMSA, NMPH KOTOPOM
TemnepaTypa Boasl B OanHe 5°C, a Bpems SKCIO3H-
un 2 munyTel (Deka and Rao, 1987).

3AKTIOYEHUE

TakuM 00pa3oM, MOXHO KOHCTaTHpPOBAaTh, YTO
MeMOpaHbl CHEPMATO30HMI0B KO3JIOB COAEPXKAT BBI-
COKHI ypOBEHb HEHACBIIICHHBIX )KUPHBIX KHCIOT, B
LIUTOIUIa3Me KJICTOK, HAIPOTHUB, OTMEYAETCs] HEe3Ha-
YHUTEJIbHBIH 00bEM aHTHOKCHJIAHTHBIX COCIMHEHUH,
YTO JIeJaeT CIepMaTO30MIbl 0CO00 YyBCTBUTENbHbI-
MH K NEPEKHCHOMY OKHCIICHHIO JIMITUIOB, WHIYLHU-
pyemMoe CBOOOIHBIMH pajnKaiaMy, KOTOphIE BBI3bIBA-
10T CTPYKTYpHBIE TTOBPEK/ICHUSI MEMOPAHBI CIIEpMaTo-
30M/I0B B TPOIIECCE 3aMOPa’KMBaHUSI-OTTAUBAHUS HIIN
XPaHEHUS B OXJIAXKJICHHOM COCTOSHHH. Takxke MOKHO
cnenate BeIBOA, 4Tto (epment (EYCE) u Gemox
(SBUIII) cexpera KyNepoBBIX KeJe3, BBIIEISIONINECS
B TIpOIIeCCe ISKYIISAINH, CHIDKAIOT KaUeCTBEHHBIE TTOKa-
3aTeJIM CIIepMBbI TIPH B3aUMOJCHCTBUM ¢ pa30aBUTEIs-
MH Ha OCHOBE KYPHHOTO KEJITKa U MOJIOKa. D dex-
THUBHBIM TIPOTOKOJIOM KPHOKOHCEPBALMH SIBIISICTCS
neHrpudyruposanue npu 700 o6/mMuH B TeueHue 14
MUHYT C TOCJEIYIOUINM OTJeICHHEM IIa3MBbl CIep-
Mmbl. [Tocne paz0aBieHus criepma AJisi CTa0UIH3aIII
co cpenoi oxiaxkmaercs mpu Temmeparype 4°C B
TeueHre 2 4yacoB. 3aMOpO3Ka MPOU3BOAUTCS B COJIO-
muHKax (0,25 mit) cHavanma B mapax »KuJKoro aszora (4
CM HaJ] €ro YpOBHEM) B TEUEHHE 7 MUHYT, 3aTEM CIEy-
eT noJyHoe norpyxenue. CrepMy OTTauBalOT HAa BOAS-
Holi 6ane npu Temrniepatype 37°C B Teuenue 30 cexyH/I.
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COMPARATIVE ANALYSIS OF THE CRYOPRESERVATION PROTOCOLS EFFICIENCY
OF GOAT SPERM (REVIEW)

Daria Ev. Glavatskaya, PhD student
Elena Al. Korochkina, Dr.Habil. of Veterinary Sciences, Docent
Saint Petersburg State University of Veterinary Medicine, Russia

The aim of this work is to analyze scientific and practical data on protocols for cryopreservation of sperm of breeding goats
and the effectiveness of their use. Numerous studies have established that seasonality is a characteristic reproductive function,
with the greatest sexual activity observed in the autumn-winter period [1]. Goat sperm has the following species-specific features:
sperm membranes contain a high level of unsaturated fatty acids, while the cytoplasm of cells, on the contrary, contains an insig-
nificant amount of antioxidant compounds. In connection with these spermatozoa, especially strong lipid peroxidation induced by
free radicals (hydroxyl radicals, UK peroxide), which cause structural damage to sperm membranes during freezing-thawing or
storage in a cold state at 2-4 ° C [25, 26]. Taking these facts into account, an effective cryopreservation protocol, according to the
results of numerous studies, is additional filtration of sperm for effective removal of accessory sex gland secretion, use of a dilu-
ent without egg yolk, cooling at 4-5 °C for 1.5-4 hours, packing in 0.25 - 0.5 ml straws. When using 0.5 ml straws, freezing is
carried out in two stages: in liquid nitrogen vapor at a height of 4 cm for 5 minutes, then further immersion in liquid nitrogen.
When using 0.25 ml straws, freezing is carried out in three stages: perforated glasses are placed 16 cm above the liquid nitrogen
level for 2 minutes, then 4 cm for 3 minutes, after which they are completely immersed in liquid nitrogen for long-term storage.

Key words: sperm, breeding goats, cryopreservation protocols.

REFERENCES vich, Klenovitsky Pavel Mikhailovich, Iolchiev Baylar
1. Aksenova P. V. Features of the manifestation of the Sadraddinovich,  Zhilinsky =~ Mikhail  Aleksandrovich,
reproductive function of goats in different seasons of the Shaidullin Ilyas Nurgalievich Increasing the cryostability of

year // Agricultural journal. 2009. No. 1-1.

2. Aleshina, M. N. Technological properties of milk of
Saanen goats of the Dutch and domestic populations / M.
N. Aleshina, A. S. Shuvarikov // Sheep, goats, wool busi-
ness. - 2013. - No. 4. - P. 23-25.

3. Bagirov Vugar Alievich, Voevodin Vladimir Aleksandro-

goat spermatozoa as a result of removing seminal plasma by
filtration // Bulletin of the AGAU. 2017. No. 9 (155).

4. GOST 32199-2013. Reproduction means. Goat sperm. Speci-
fications. — Veden 2015-07-01. — M.: Standart inform, 2019. — 8 p.
5. Eremeeva N.A. The state of domestic goat breeding at
the current stage of development in Russia // Russian

HopmaruBHO-1ipaBoBoe perynupoBanue B Bereprnapun / Legal regulation in veterinary medicine, Ne 4, 2024 r. 61



Management Journal. 2024. No. 1. P. 177-185.

6. Erokhin, A.S. The effect of reduced glutathione on the cryosta-
bility of goat semen / A.S. Erokhin, LE. Pridanova, S.A. Khata-
taev // Sheep, goats, wool business. —2014. —No. 1. —P. 18-20.

7. Erokhin A.S., Deryazhenzev V.I, Aksyutina M.S. Study of
lipid peroxidation in ram and bull spermatozoa by induced chemi-
luminescence // Reports of VASKhNIL. 1992. No. 1. P. 50-53.
8. Zheltova, O. A. Milk productivity and milk quality of
goats with different genotypes for the beta-lactoglobulin
gene / O.A. Zheltova, A.S. Shuvarikov, E.A. Gladyr //
Sheep, goats, wool business. - 2011. - No. 3. - P. 80-83.

9. Korochkina E.A., Trifonova A.V., Finageev E.Yu., Gla-
vatskaya D.E., Pushkina V.S. The effect of mesenchymal
stem cells from adipose tissue and bone marrow of goats
on the qualitative parameters of their spermatozoa. Interna-
tional Bulletin of Veterinary Medicine. 2023; (4): 421-430.
10. Kovalenko, P.I. Sheep and goats: breeds, breeding, mainte-
nance, care / P.I. - Rostov-on-Don: Phoenix, 2005. - 254 p.

11. Les, G.M. Products based on goat milk / G.M. Les,
V. Khovanova, S.V. Simonenko // Dairy industry. -
2009. - No. 7. - P. 2223.

12. Miroshina, T. A. Prospects for Dairy Goat Breeding /
T. A. Miroshina // Problems of Intensive Development of
Animal Husbandry and Their Solution: Proceedings of the
International Scientific and Practical Conference, Bryansk,
March 25-26, 2021. — Bryansk: Bryansk State Agrarian
University, 2021. — P. 529-532.

13. Meat Productivity and Chemical Composition of
Young Sheep and Goat Meat / A. S. Filatov, M. V. Zabe-
lina, M. V. Belova, V. N. Kochtygov // Sheep, Goats,
Woolen Business. — 2011. — No. 3. — P. 67-69.

14. Miroshin E. V. Goat breeding — a production niche with
potential growth / E. V. Miroshin, T. A. Miroshina // Food.
Ecology. Quality: proc. XVII Int. scientific-practical. conf.
(Novosibirsk, November 18-19, 2020) / Siberian Federal
Scientific Center of Agrobiotechnology of the Russian
Academy of Sciences, Ural State University of Economics;
[responsible for the issue: Motovilov O. K., Nitsievskaya K.
N., Tikhonov S. L.]. — Ekaterinburg: Publishing house of
Ural State University of Economics, 2020. — Pp. 408-410.
15. Novopashina, S. I. Influence of milk yield on milk
productivity of Saanen goats / S. 1. Novopashina, Z. A. Kha-
limbekov, M. Yu. Sannikov // Scientific bases for increasing
productivity of farm animals: Collection of scientific papers.
- SKNIIG. - Krasnodar, 2008. - Part 1. -P. 34-36.

16. Sannikov, M.Yu. Biorhythms of the main physical and
chemical parameters of milk of Saanen goats of different
productivity levels / M.Yu. Sannikov, S.I. Novopashina,
Z.A. Khalimbekov // Collection of scientific papers of
SKNIIG "Scientific bases for increasing productivity of
farm animals". Part 2. - Krasnodar, 2009. - P. 123-124.

17. Toshchev, V.K. Exterior features of goats of the White
Russian breed and their crossbreeds with Saanen goats /V.K.
Toshchev, E.V. Tsaregorodtseva, G.N.Mustafina // Mosolov
readings. - Yoshkar-Ola, 2006. - Issue 8. - P.247-249.

18. Federal State Statistics Service [Electronic resource]. —
Access mode: https://rosstat.gov.ru (Date of access: 08/01/2024)
19. Fatikhov, A.G. Technological properties of goat milk /
A.G. Fatikhov, R.A. Khaertdinov // Scientific notes of the
Kazan State Academy of Veterinary Medicine named
after. N.E. Bauman. -2016. - T. 226. - P. 217.

20. Khaertdinov, R.A. Milk proteins / R.A. Khaertdinov,
M.P. Afanasyev, R.R. Khaertdinov // Kazan: Idel-Press,
2009. - 256 p.

21. Chikalev, A.L. Goat breeding: textbook / A.I. Chikalev,
Yu.A. Yuldashbaev / 2nd ed., revised and enlarged. - M .
COURSE : INFRA-M. - 2018. -240 p.

22. Shchetinina E.M., Khodyreva Z.R. Studies of the compo-
sition and properties of milk obtained from different breeds
of goats // Bulletin of the Agau. 2014. No. 4. P. 159-163.

23. Yuldashbaev Yu.A, Innovative technologies for keeping
small cattle: analytical review / Yu.A.Yuldashbaev,
N.M.Morozov, Yu.AKolosov, V.N.Kuzmin, T.N.Kuzmina,

LYu.Svinarev. - M .: FGBNU "Rosinformagrotech". - 2020. - 80s.
24. Aitken R.J., Clarkson L.S., Fishel S. Generation of reac-
tive oxygen species, lipid peroxidation and human sperm
function // Biology Reproduction. 1989. V. 40. P. 183-197.
25. Agarwal A., Prahakaran S., Said T. Prevention of oxidative
stress injury to sperm // J Androl. 2005. V. 26. P. 653-660.

26. Chatterjee S., De Lamirande E., Gagnon C. Cryopres-
ervation alters membrane sulthydryl status of bull sperma-
tozoa: protection by oxidized glutathione // Mol. Reprod.
Dev. 2001. V. 60. P. 498-506.

27. Chemineau, P., Cagnie, Y., Guerin, Y., Orgeur, P.,
Vallet, J.C., 1991. Training manual on artificial insemina-
tion in sheep and goats. FAO Reproduction and Health
Paper. Food and Agriculture Organization of the United
Nations, pp. 115-161.

28. Gravance, C.G., White, C., Robertson, K.R., Champi-
on, Z.J., Casey, P.J., 1997. The effects of cryopreservation
on the morphomet ric dimensions of caprine sperm heads.
Anim. Reprod. Sci. 49, 37-43.

29. Deka, B.B., Rao, A.R., 1987. Effect of extenders and
thawing methods on post-thawing preservation of goat
semen. Ind. Vet. J. 64, 591-594.

30. Evans, G., Maxwell, W.M.C., 1987. Frozen storage of
semen. In: Salamon’s Artificial Insemination of Sheep and
Goats. Butter worths, Wellington, pp. 122—-141.

31. Gadea J., Selles E., Marco M., Coy P., Matas C., Ruiz
S. Decrease in glutathione content in boar sperm after
cryopreservation. Effect of the addition of reduced gluta-
thione to the freezing and thawing extenders // Theri-
ogenology. 2004. V. 62. P. 690-701.

32. Goswami. Implication of functional ingredients of goat
milk to develop functional foods / Goswami Meena &
Bharti Sanjay & Tewari Anita & Sharma Heena & K.N.
Karunakara& Khanam Tanveer // Journal of Animal Feed
Science and Technology. 2017. Vol. 5. P. 65-72.

33. He Tao &Rombouts W. &Einerhand A. & Hotrum N. &
Velde F. (2021). Gastric protein digestion of goat and cow
milk infant formula and human milk under simulated infant
conditions. InternationalJournalofFoodSciencesandNutrition.
73.1-11. DOIL: 10.1080/09637- 486.2021.1921705.

34. Leboeuf, B., Manfredi, E., Boue, P., Piacere, A., Brice,
G., Baril, G., * Broqua, C., Humblot, P., Terqui, M., 1998.
Artificial insemination of dairy goats in France. Livest.
Prod. Sci. 55, 193-202.

35. Leboeuf B., Restall B., Salamon S. Production and stor-
age of goat semen for artificial insemination //Animal repro-
duction science. —2000. — T. 62. — Ne. 1-3. — C. 113-141.

36. Memon, M.A., Bretzlaff, K.N., Ott, R.S., 1985. Effect
of washing on motility and acrosome morphology of frozen
-thawed goat spermatozoa. Am. J. Vet. Res. 46, 473-475.
37. Nunes, J.F., Corteel, J.M., Combarnous, Y., Baril, G.,
1982. Role du plasma seminal dans la survie in vitro des
spermatozoids de bouc. Reprod. Nutr. Dev. 22, 611-620.
38. Purdy P.H. A review on goat sperm cryopreservation // Small
Ruminant Research. —2006.— V. 63.— Ne. 3. —p. 215-225.

39. Ritar, A.J., Salamon, S., 1982. Effects of seminal plas-
ma and of its removal and of egg yolk in the diluent on the
survival of fresh and frozen-thawed spermatozoa of the
Angora goat. Aust. J. Biol. Sci. 35, 305-312.

40. Roy A. Egg Yolk-Coagulating Enzyme in the Semen
and Cowper’s Gland of the Goat // Nature. — 1957. —
Vol. 179. —R. 318.

41. Sanocka D.M., Kurpisz M. Reactive oxygen species and
sperm cells // Reprod. Biol. Endocrinol. 2004. V. 2. P. 12-18.
42. Silva RAJA, Batista AM, Arruda LCP, de Souza HM,
Nery IHAV, Gomes WA, Soares PC, Silva SV, Guerra
MMP. Concentration of soybean lecithin affects short-
term storage success of goat semen related with seminal
plasma removal. Anim Reprod. 2019 Nov 18;16(4):895-
901. Doi: 10.21451/1984-3143-AR2019-0012.

43. Singh, M.P., Sinha, A.K., Singh, B.K., 1995. Effect of
cryoprotectants on certain seminal attributes and on the fertili-
ty of buck spermatozoa. Theriogenology 43, 1047-1053

62 HopmaruBHO-1ipaBoBoe perynupoanue B Berepunapun / Legal regulation in veterinary medicine, Ne 4, 2024 r.



