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Study of Effect of Concentrated Cryoprotective Medium
on Survival and Fertilizing Ability of Frozen-Thawed Bovine Sperm

[TpuBeneHs! pe3ynsTaTsl HCCISAOBAHMM 0 ONTUMH3AINH KPHO3AMIUTHBIX M CAHUTAPHBIX TIOKa3aTeNIeH XKeNTOKCOAepsKallel Cpebl.
YCTaHOBIICHO, YTO KOHIICHTPUPOBAHHE XKEITOKCOICPIKAILEH CPEIbl U porpeB KoHieHTpara npu 75°C B reuenue 30 MuH obecriednBact
CTEPUIIBHOCTH M CTAa0MIIBHOCT KPHO3AIIUTHBIX CBOMCTB ITPU XPaHEHUH €10 B YCIOBHUSIX KOMHATHO TeMIepaTypsl He MeHee 12 MecsIes.

Kniouegvle cnosa: >IKyIsIT, criepMa, XKeJITOK, caxapo3a, INUIEPHH, CTePIIIN3aLs, JeHATyPaLHs, CIIEPMO03a, KPHOKOHCEPBHPOBAHHUE.

HaBeneno pesynbraTi H0CIiIKEHb 110 ONTUMI3aLii KPi03aXUCHUX 1 CaHITapPHUX MOKa3HUKIB CEPEIOBHUINA, SIKE MICTUTH JKOBTOK.
BcTaHOBICHO, 110 KOHIIEHTPYBAHHS TAKOTO CEPEAOBHUIIA i porpiB koHueHTpary npu 75°C Ha npotsi3i 30 xB 3a6e3neuye CTEpUIIbHICT
1 CTabUIbHICTD KPi03aXMCHUX BIACTHBOCTEH TP 30epiranHi iioro B yMoBax KiMHaTHOI TemMriepaTypu He MeHure 12 micsiis.

Kniouosi cnosa: esxynsrt, criepma, )XOBTOK, caxapo3a, DIILepHH, CTepHIIi3aLis, JeHarypaiis, CiepMo/103a, KpiOKOHCEPBY BaHHSI.

The research results on optimization of cryoprotective and sanitary indices of yolk-containing medium were presented. It has been
established that concentrating of yolk-containing medium and a concentrate warming at 75°C for 30 min provided sterility and stability
of cryoprotective properties at its storage at room temperature conditions for 12 months as minimum.

Key-words: ejaculate, sperm, yolk, sucrose, glycerol, sterilization, denaturation, sperm dose, cryopreservation.

[Ipu KpHOKOHCEPBUPOBAHUH CHEPMBI OJHUM H3
KOMIIOHEHTOB KPHO3AILUTHBIX CPE SIBISCTCS JKEJITOK
KypuHBIX sl B KoHIeHTpausax 20-30%, orpanmyn-
BAIOIIUI MX CPOK XPaHEHUS JI0 OJHHUX CYTOK [7, 8, 16,
17]. Yacto »xenTok ObIBaeT HOCHTEIEM MHUKOOAKTEPHA
TyOepkynés3a [8], Bo30OyauTeieM mysioposa, Tuda,
YyMBI, acIepruiné3a, MUKOIIa3M03a U CAIbMO-
Hemnésa [8, 12], 9To MOXKET BBI3BATh MUKPOOHYIO
KOHTAaMHHALMIO TEHETHYECKOT0 MaTepuasia U 3aTeM
HapyIINTh PENpPOAYKTUBHYIO (QyHKIHUIO camok. He
HCKJIIOYEHA TAKXe JOIMOJHHUTENbHAS KOHTaMHUHALHS
cpex MUKPO(IOPOH OKPY’KalolIero Bo3Ayxa IpH
MIPUTOTOBJICHUH UX eX fempore B YCIIOBHUSIX IIJIEMEHHBIX
npennpuarui [2, 9].

Jns crepunuzanuu TepMOIaOUIBHBIX OHOJIO-
THYECKUX CPeJi IPUMEHSIOT (PU3NYECKIE, XHMHIECKUE
U MEeXaHMYECKHE CIocoObl: Tnoduin3anuio, nacre-
pHU3alHI0, THHAAIU3ANHIO, YIbTpadUIbTpalnIo,
YABTPA3BYKOBYIO W PAJHAllMOHHYIO CTEPUIN3ALHIO,
XUMHUYECKYHO CTEPHIM3ALIIIO OKHCHIO THIICHA U [3-TTpo-
nuIakToHOM. OHAKO 3TH CHOCOOBI HENPUEMIIEMBI
JUISL CTEPUIIM3ALMH KEJITOKCOAEPKAILUX Cpel U3-3a
JeHaTypaluy XeJITKa, NePEKUCHOTO OKHCICHHUS
JMMUAO0B, TOKCHYHOCTH M TEXHUYECKUX CIIOKHOCTEH
mporiecca obe33apakuBanus [6, 13].
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One of the cryoprotective media components at
sperm cryopreservation is 20-30% yolk of chicken eggs
restricting their storage term for one day [7, 8, 16, 17].
Often the yolk is the carrier of the Koch’s bacillus [8],
pullorosis agent, typhus, St. Sebastian’s disease,
aspergillosis, mycoplasmosis, salmonellosis [8, 12] that
may evoke a microbic contamination of genetic material
and then disorder a female reproductive function.
Other contamination of medium with environmental
air microflora at their preparing ex tempore under
conditions of breeding establishments also is not
excluded [2, 9] .

For sterilization of thermolabile biological media the
physical, chemical and mechanical ways: lyophilization,
pasterization, tinadelization, ultrafiltration, ultrasound
and radiation sterilization, chemical sterilization by
ethylene oxide and [3-propyl acton are used. However
these ways are not acceptable for sterilization of yolk-
containing media due to yolk denaturation, lipid
peroxidation toxicity and technologic problems of
asepsis process.

The research aim is thedesigning of the stored for
a long time concentrated cryoprotective medium for
freezing of bovine sperm on the base of yolk, glycerol,
carbohydrates and a method of its industrial production.
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Kharkov, Ukraine
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Ienb vccnenoBaHuii — cO3AaHUE AOJITOXPaHSILENCS
KOHIIEHTPUPOBAHHOW KPUO3AUIUTHON Cpeabl s
3aMOpaXMBAaHUS CIIEPMbI OBIKOB Ha OCHOBE JKENTKA,
DIAIEPUHA, YIIIEBOIOB U crioco0a e€ MpOMBIILIIEHHOTO
MIPOU3BOJICTBA.

Matepuarbl n meToAbI

OO6bexTaMu HCcleqOBaHUM OBLIM HAaTHBHAf,
3aMOpOKEHHAsI U OTOTPETas CriepMa OBIKOB, KPUOTIPO-
TEKTOPHBIE CPEeIbl U UX COCTABIISIONINE: JKEITOK
KYpHHBIX SHII, JaKTO3a, caxapo3a u runepuH. s
KOHTPOJISI HCIIOIBE30BAIIN KPUOIIPOTEKTOPHYIO JTaKTO30-
DIMIIEPHH-KENTOUHY0 cpeny [9, 10, 14, 15], npume-
HSIEMYIO JJIsI KpHOKOHCEPBUPOBAHUS CIIEPMBI I10
XapbKOBCKO TEXHONOTHH (J1akTo3a— 8,0; rurepun — 7,0;
xenrok — 30,0 u Boza auctiutipoBanHas — 110 100 ).

B ocHOBY nccnenoBanuii mojokeHa THIIOTE3a O
BO3MOKHOCTH JTOCTHIXEHHUSI CTEPUIIBHOCTU CPEIbI
KOHIIGHTPHPOBAHUEM B JKEJITKE YIIEBOAA U [IIMLIEPHHA,
o0namaromux 0aKTepuOCTaTHYECKUMHU CBOHCTBAMH
TIPH JOTIOTHUTEIIFHON TeMITepaTypHOi 00paboTKe.

Jns OmBITOB HCIOJNB30BANIM CIIEPMY OBIKOB-
MPOU3BOAUTENEN YEPHO-TIECTPOI TOPOIBI B BO3pACTE
2-7 net. OO0BEM M KOJUYECTBO IMOJOBBIX KJIETOK, UX
MMOJBM)KHOCTH, BBDKMBAEMOCTh U OaKTepHATbHYIO
3arpsA3HEHHOCTh OMpPEEIsJIH COTJIACHO NEHCTBY-
IOLIeMy CTaHIApTy Ha HATHBHYIO U 3aMOPOXCHHYIO
cuepmy [3].

TemneparypHblii IOK MOJOBBIX KJIETOK, 00pado-
TaHHBIX OIBITHOW CPEAOH, BBI3bIBAIH NIEPEHECEHUEM
TepMoctatupoBaHHoro npu 18°C obpasua crepMsl
o0bémomM 0,1 M B ipoOupKy, oxiaxaéuHyto 1o 0°C
[5]. KoadppunueHT KpHOPE3UCTEHTHOCTH CIIEPMHUEB
BBIUUCIISLIH 110 (hOpMYIIe:

a,
R= — >
a
a,
rae a, OTHOIIIEHNE MOJBMYKHOCTH CIIEPMHUEB ITOCIIE
KpHOBO3JIEHCTBHS K OKA3aTEIO0 UX MOABHKHOCTHU JI0
KPHOBO3ICHCTBUS, OAJIITBL.

[Tokazarenb abCOMOTHON BEIKMBAEMOCTH JI€KOH-

CEpBHPOBAHHBIX CIIEPMHUEB BBIUNCIISIIN 110 [6]:

Sa = a+(at) ,

[J€ @, — TOABWKHOCTh CIIEPMUEB HETOCPEIACTBEHHO
OCJIe IEKOHCEPBUPOBAHMS, OAJLITBI; @ — MOJBUKHOCTD
cCIIepMHeB 4epe3 omnpenceiéHHbIe MPOMEXYTKH
BpEMEHH B yCIOBUAX HHKYyOMpoBaHus ux npu 38°C,
Oamnbl; t — BpeMsl MeXIy MPEeABIIyIINM U IOocie-
IYIOIIM OTIpeeTIeHUEM ITOIBIKHOCTH CIIEPMHUEB, Y.

KonnentprupoBaHus yTieBoJOB U TIWIEpHUHA B
KpHO3aIUTHOM CcpeJie AOCTUT M CyCIIEH3UPOBaHUEM
aucaxapuoB (JIaKTO3bI M caxapo3bl) U IIHLEPHUHA
HEINOCPEICTBEHHO B KypUHOM XKeNTKe. B oimydeHHble
CYCIEH3UH J00aBISUIN AUCTHIUITHPOBaHHYIO Boxy (0;
15,5;31; 46,5 u 62 M), 4T0 00ECIICUNBAIIO PA3THIHBIE
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Materials and methods

The research objects were native frozen and
thawed bovine sperm cryoprotective media and their
components: chicken eggs’ yolk, lactose, sucrose and
glycerol. For the control we used the cryoprotective
lactose-glycerol-yolk medium [9, 10, 14, 15] used for
the sperm cryopreservation according to the Kharkov
technique (8.0 lactose; 7.0 glycerol, 30.0 yolk and
distilled water up to100 ml.

In the base of the research there was laid the
hypothesis on possible achieving the medium sterility
by concentrating in the yolk of carbohydrates and
glycerol having bacteriostatic properties at other
temperature treatment.

For experiments we used 2-7 years aged the sperm
of servicing bulls of black-and-white breed . Volume
and number of sexual cells their motility, survival and
bacterial contamination were examined according to
the functional standard on native and frozen sperm
[3].

Temperature shock of sexual cells treated with the
experimental medium was induced by removal of
thermostated 0.1 ml sperm sample at 18°C in the vial
cooled down to 0°C [5]. Coefficient of spermatozoa
cryoresistance was counted according to the formula:

a,

R= ’
a,
a,
~~ — the ratio of spermatozoa motility after
1

where

cryoeffect to the index of their motility prior to
cryoeffect, points.

Index of the absolute survival of frozen-thawed
spermatozoa was counted according to the formula:
Sa = at(at), [6]
where a,— sperm motility just after freeze-thawing,
points; a — sperm motility at intervals during their
incubation at 38°C, points; t — the time between previous
and following determination of the sperm motility, hrs.

The concentrating of carbohydrates and glycerol
with suspension of disaccharide (lactose and sucrose)
and glycerol directly in chicken yolk was achieved.
Into the obtained suspensions the distilled water (0,
15.5; 31; 46.5 and 62 ml) was added, and thereby
provided different extense of lactose and glycerol
concentrations in yolk.

The effect of different yolk (15, 20, 25 and 30%)
and glycerol (2, 3, 4, 5, 6, and 7%) concentrations was
studied in sperm cells during freezing. Solubility extent
in yolk for disaccharide and thermal stability level of the
obtained thermolabile suspensions in the cryopreservation
medium composition was examined. During developing
of the medium sterilization method there were
determined the temperature limits, not causing the yolk
coagulation. Experimental and control media were
packed and kept on water bath with exposures of 10,
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CTETIeHH KOHIIEHTPHUPOBAHHUS JIAKTO3BI U TIINIIEPUHA B
KEJTKE.

W3yuanu BnusHHE HAa CHEPMHUHM IPHU 3aMO-
PaKUBaHUY PA3IUYHBIX KOHIIEHTparmi xxentka (15, 20,
25 u 30%) n munepuna (2, 3,4, 5, 6 1 7%) B cocrase
cpelbl KOHCEPBUPOBAHMS ONpENENsian CTEIECHb
PacTBOPUMOCTH AMCAXAPHUIIOB B JKEITKE M YPOBEHb
TEPMOYCTOWYMBOCTH HOITYUYECHHBIX TEPMOIA0HIBHBIX
cycnensui. [Ipu pa3zpaboTke criocoda cTepuIu3aium
Cpelbl yCTaHABJIMBAIW Mpeaenbl TeMIeparyp, He
BBI3BIBAIOIINE KOATyISIUU *KeJlTKa. OTBITHBIE U
KOHTPOJIbHBIE Cpeibl pac(acoBBIBAIIN U BBIIIEP KUBAIH
B BOJsIHOM Oane ¢ s3xcno3uiiusamu 10, 20, 30, 40, 50 u
60 muH mpu Temmepatypax 60, 65, 70, 75 u 80°C.
l'omorenHo#l cuuranu cpeny, B KOTOpoi mocie eé
THIpaTalyy B [0JI€ 3pEHHUsI MUKPOCKOIIA PABHOMEPHO
pacnpenensuch >kenTounble 1o0ynbl. CkienBaHue
WX B OTHEJbHBIE KOHTJIOMEpPAThl yKa3blBaJlo Ha
TEMIIEPATyPHYIO JIEHATYPALHIO JKEITKA.

Jns cpaBHUTEIBHBIX ONBITOB KaK OCHOBHBIE
COCTaBJAIOIINE yCOBEPIIEHCTBOBAHHOM CpeJbl
HCTOJIB30BAIN HATUBHBIM KEJNTOK KYPUHBIX SHI
00BéMOM 25 M, B KoTopoMm pacTBopsanu 8,0 r
caxapo3bl. B momyueHHyI0 CyCIieH3uI0 BHOCKITH 5,0 MIT
rmunepuHa 06e3 nobasinenust Bonbl. [locne Temme-
patrypHO#l 00pabOTKH CYCIEH3UI0 XPaHUIU B KOH-
LEHTPUPOBAaHHOM BHUJE, @ HEINOCPEICTBEHHO Iepea
pazbaBiieHHEM CIEPMBI KOHIEHTPAT CPeAbl JOIOJI-
HUTEJIBLHO PacTBOPSIIN AUCTHIUIMPOBAHHOM BOJIOM 10
YPOBHS ONTUMANIbHON ocMoMousipHocTU. [lpn
W3YYeHUH BIMSHUS CPOKOB XpaHEHHs Cpea Ha UX
Ka4ecTBO IO CaHUTApHBIM IOKa3aTeNsIM U CTa-
OMJIBHOCTH 3aLIUTHBIX CBOICTB B M3TOTOBJICHHYIO
Cpeny B Ka4eCTBE MOJEIbHOW MUKPOMIOPHI BHOCHITH
TeCT-KyJIbTypbl MUKpoopranuzmoB E. Coli, Proteus
vulgaris, Staphilococcus aureus, Streptococcus
faecalis, Bac. Subtilis, a Takxe BUPYCHl HH(}EK-
unonHoro punorpaxeuta (MPT) u BupycHoit ntuapeu
(B). B onibITHEIE TpOOBI HA 1 MJI CpeAbl BHOCHITH TIO
250 ThIC MUKPOOHBIX KJIETOK, 8 BUPYCOB — U3 pacuéra
50 emuaun nuronarudeckoro Acctus (LIT1J]) B 1 M
cpepbl. MUKpOOHOIOrMYeCKHE HCCIIEIOBAHMS OIBITHBIX
CpeZ mocie 3apaXeHus1 IPOBOJMIIN OOILENPUHITHIMU
Metogamu [1]. Pesynprarsl 6akTepHOIOTHYECKUAX
HCCJICIOBAHUN YUUTHIBAJIH 110 KOJTMYECTBY BBISIBICH-
HBIX B UCCIIEAyEeMOM MaTepuaie KoJloHueoOpa-
sytomux enuHul (KOE), a BupycoB — no yuTéHHBIM
enuaunam [IIJ][. Cpensl repMeTu3upoBaiul B
CTEKJIIHHBIX aMITyJlaX U IIPOrpeBaii Ha BOSHOM OaHe
npu temneparype 75°C B teuenue 30 muH. [locne
3TOTO MX BBIJEPKUBAIN B YCIOBUAX KOMHATHON TEM-
nepatypbl 12 MecsueB. KadecTBo cpen oueHUBaIu
yepe3 Kaxkable 3 Mmecsla ompeneseHueM oOmei
OakTepuanabHOil 3arpsi3HEHHOCTH U Konu-Tutpa.

CriepMy 3aMOpaKMBajIl KOHBEKTOPHBIM CIIOCOOOM,
00ecIeyrBalOIINM 103UPOBAHHOE BEICOKOCKOPOCTHOE
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20, 30, 40, 50 and 60 min at temperatures of 60, 65, 70,
75 and 80°C. The medium was considered as
homogeneous, if after its hydration the yolky globules
evenly distributed in a microscope vision field. Their
agglutination to the isolated conglomerates pointed to
yolk temperature denaturation.

For competitive experiments as basic components
of the improved medium there was used 25 ml native
chicken yolk, where 8.0 g sucrose was diluted, into
the obtained suspension 5.0 glycerol was added with
no water. After temperature treatment the suspension
was stored in as a concentrated one, but just prior to
the sperm dilution the medium concentrate was
additionally diluted with distilled water up to the optimal
osmolarity. When investigating the effect of medium
storage terms on their quality on sanitary indices and
stability of protective properties in the produced medium
as a model microflora the test-cultures E. Coli, Proteus
vulgaris, Staphilococcus aureus, Streptococcus
faecalis, Bac. subtilis microorganisms and virus of the
infectious rhinotracheitis (VIR) as well as virus diarrhea
(VD) were introduced. In the experimental tests per 1 ml
medium 250 thousands of microbial cells and viruses
were introduced and as for viruses it was assumed as
basis 50 units of the cytopathic effect (CPE) in 1 ml
medium. Microbiological investigations of experimental
medium after infection were performed with the
standard methods [1]. There were performed the
results of bacteriological research on the number of
revealed colony-forming units (CFU) in the material
under examination and for the viruses this was done
on the recorded CPD units. The media were sealed in
glass ampoules and warmed on water bath at 75°C
for 30 min. Afterwards they were maintained at room
temperature for 12 months. Medium quality was
estimated quarterly with determining total bacterial
contamination and Coli-titer.

Sperm were frozen with convector method
providing dosed high-rate cooling of the sealed sperm
doses [11]. Results were statistically processed by
Student’s method using Statgraph software [5].

Results and discussion

The possibility of decreasing the yolk and glycerol
concentrations in cryoprotective medium composition to
reduce their toxic effect on sexual cells was studied in
the first series of experiments. Maximum cell motility was
observed in the media samples with 20-25% yolk
concentration. Sperm motility in them made 4.5 points,
7.0 hrs survival at 38°C and 20 rel. units index of absolute
survival. Maximum sperm motility was observed during
freeze-thawing in the medium with 5% glycerol. In
comparison with 7% glycerol concentration after freeze-
thawing we observed an increase for the sperm activity
by 0.4 points, 0.5 for the survival, 4.3 rel. units for
absolute survival index.
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OXJIAKJICHUE TePMETU3UPOBAHHBIX criepmono3 [11].
CratucTiaecKyro 00padoTKy Pe3yJIbTaTOB BHITOTHSIIH
o MeTony CTBIOIEHTa C MCIIOIB30BAHUEM MPOTPaM-
MHOTO nakera “Statgraph” [5].

Pe3yAbTaThl M 00CyXXA€HHe

B mepBoii cepun 3KCIIEPUMEHTOB HU3Yy4Yald BO3-
MO>KHOCTh CHH)KEHUSI B COCTaBE KPHO3AIUTHOMN CPe/IbI
KOHIICHTPAITUH JKEJITKA U TIUICPUHA JJIS1 YMEHBIIICHHS
WX TOKCHUYECKOTO BIHMSHHUS Ha IMOJOBBIE KJICTKH.
MakcuMaTbHYIO TTOJIBIXKHOCTD KJIETOK HAOIOMaIu B
obpasmax cpea ¢ KoHIEHTparuel xkentka 20-25%.
[ToBMXKHOCTB CIIEPMHUER B HUX cocTaBsiia 4,5 Oaia,
BBDKHUBAEMOCTh TIpu Temmeparype 38°C — 7,0 4, a
roKa3aresb a0COIOTHOH BEDKMBaeMOCTH —20) YCII. 1.
MaxcumarbHast TOABKHOCTH CTIEPMHUEB HaOMFOaach
MpHU 3aMOpaKMBaHNUU-OTTAUBAHUH B cpene ¢ 5%
miiepuHa. [lo cpaBHenuto ¢ 7%-i KOHIIEHTpalue
[IUIEpUHA TOCIe 3aMOpaXUBaHUSI-OTTaNBaHUS
HaOJFOANTM TIOBHINIICHHE aKTUBHOCTH criepmueB Ha 0,4
Oanna, BeDkMBaeMocTu — Ha 0,5 4, mokazarens
a0COIIOTHON BBDKHMBAEMOCTH — Ha 4,3 yCII. €.

[IporpeBanue KOHIIEHTPUPOBaHHOM cpefs A0 75 °C
u xpaHeHue Ha npotrsxeHun 30 cytok mpu 4°C He
HU3MEHSJIN €€ KPUO3aILUTHBIE CBOMCTBA: MOJBUKHOCTh
MOCJIe 3aMOPaXKUBAHUSI-OTOTPEBA CIIEPMHUEB OCTa-
Bajach Ha ypOBHE KOHTPOJS (CTAHAAPTHAS JIAKTO30-
[JIUIEpPUH-)KEITOYHAS cpella, He MOBepraBIIasics
TepMHUUYECKOil 00paboTke). AKTUBHOCTH TOCHE
pa3baBienus cocrapisna 7,2+0,01 Gamra, mocne
3amMopakuBaHus-orTanBanus — 4,8+0,02 Oamna, a
MoKasareib adCOMOTHON BBIKHMBAEMOCTH CIIEPMHUEB
[IpU TEMIEPATYPE Tea KUBOTHBIX — 17,540,5 yci. en.

B mporiecce n3rotopneHus v XpaHEHUS KOHIICHTPH-
POBaHHBIX CPEN BEHISBICHA HEYIOBICTBOPUTEIBHAS
PacTBOPUMOCTH JIAKTO3bI, TIPOSIBIISIOIIASNCS B 00pa3o-
BaHUM T€TEPOreHHOMN CYCIICH3UH U €€ PaCCIIOCHUH.

Ananu3 QU3NKO-XUMHYECKUX CBONCTB JIHcaxa-
PHAOB MOKa3aj, 4To HauboJice MPUTOIHON s
W3TOTOBJIEHNSI KOHIIEHTPHPOBAHHBIX KPUOTPOTEKTOPHBIX
cpen cuepMbl sBiseTcs caxaposa. [lostomy B
CIeyIomeM OIbITe HaMH Oblia m3ydeHa dddex-
TUBHOCTH 3aMEHBI B HCCIEIYEMBIX CpellaxX JIaKTO3bI
Ha caxapo3y. [Ipu 3ToM mocne 3aMopakHuBaHUS-
OTTaWBaHMS Jy4Illasi BEDKUBAEMOCTb TIOJIOBBIX KIETOK
ObljIa IOCTUTHYTA MPHU KCIOJIb30BaHUU Caxapo3bl.
[MoxBmwxHOCTH criepMueB coctaBuiaa 5,0 6anios,
BBDKHBaeMocTh ux mpu 38°C — 9,2 4, mokasaTenb
a0COMIOTHON BBEDKHMBAEMOCTH CIIEPMHEB MPHU TEM-
neparype Temna >KMBOTHBIX — 18,6 yci. ex.

YCTaHOBIEHO, YTO 3aMEHA JIAKTO3BI Ha Caxaposy
obecrneunsia TOMOTEHHOCTh CPe/Ibl 32 CUET MOJHOTO
pacTBOpeHHs caxapo3bl B kenTke. J[aHHBIe uccie-
JIOBaHMIA 110 OTIPEAETICHUI0 MAKCUMAIbHO JOMYCTH-
MBIX TEMIIEPATypP, HE BBI3BIBAIOIINX KOATYIAIUU
JKEJITKA B YCIIOBUSX BRICOKOTHUIIEPTOHUYHBIX KOHIICHT-
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Warming of the concentrated medium up to 75°C
and the storage for 30 days at 4°C, did not change its
cryoprotective properties: motility after sperm freeze-
thawing remained at the control level (standard lactose-
glycerol-yolk medium subjected to thermal treatment). The
activity after dilution was 7.2+0.01 points, 4.8+0.02 points
after freeze-thawing, and 17.5+0.5 rel.units for the index
of the spermatozoa absolute survival at animal’s body
temperature.

During preparing and storage of the concentrated
media unsatisfactory solubility of lactose, manifesting
in the formation of heterogeneous suspension and its
stratification was found.

Analysis of the physical-chemical properties of
disaccharides showed that the most appropriate for
preparing the concentrated cryoprotective media of
sperm was sucrose. So, in the next experiment the
substitution efficiency of lactose to sucrose was studied
in the media under study. Herewith after freeze-
thawing the highest survival of sexual cells was achieved
when using sucrose. Sperm motility was 5.0 points, their
survival at 38°C was 9.2 hrs, 18.6 rel. units for absolute
survival index of spermatozoa at animal’s body
temperature.

It has been established that the substitution of
lactose to sucrose provided medium homogeny due to
total dilution of sucrose in yolk. Research data for
determining of the maximum admissible temperatures,
not causing yolk coagulation under high hypertonic
sucrose and glycerol concentrations were shown in
Table 1.

It has been established that the medium concentrating
contributes to an increase of temperature point of yolk
coagulation up to 80°C. So, at 75°C a yolk denaturation
in the experimental medium did not appear for 30-mins’
exposure, meanwhile as in the control it was recorded
after 10-mins’ exposure at 70°C. The obtained data
show the possibility of application for sterilization of the
experimental medium either at 80°C for 20 min or for
30 min at 75°C.

Thus, concentrated media in comparison with
standard diluters have higher stability to high
temperatures that provides a sterilization safety.

According to the obtained data experimental
medium was prepared, it was firstly tested as for
spermatozoa cryoresistance within the range of positive
temperatures and then we determined its efficiency at
sperm freezing. It has been established that the
spermatozoa diluted with the experimental medium,
which was warmed at 75°C for 30 min kept their
survival at the control level with non-warmed medium.
Motility of spermatozoa diluted of experimental medium
after temperature shock decreased from 7.9+0.05 to
5.240.05 points and the coefficient of cell cryoresistance
was 0.6540.04. The same results were obtained when
using the medium not been subjected to temperature
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Tab6auua 1. Biusiaue pexxuma TepMooOpadoTKH KOHIIEHTPUPOBAHHOM CPEJIbI C JKEITKOM Ha arperaTHOe COCTOSTHHE
pa3baBuTens
Table 1. Effect of of thermal treatment regimen of concentrated medium with yolk on diluter aggregate state

Cpepa
Medium

Temneparypa BopgHOM GaHu, °C
Temperature of water bath,”C

OKCIO3UIUS CPEeABl B BOATHOU OaHe, MUH
Medium exposure in water bath, min

10 20 30 40 50 60

CI'JKK (omerT)
SGYCM (experiment)

60
AI'JK (KOHTPOAB)
LGY (control)

CI'JKK (ombrT)
SGYCM (experiment)
65

AT2K (KOHTPOAB)
LGY (control)

CIJKK (omsIT)
SGYCM (experiment)
70

AI'’K (KOHTPOAB)
LGY (control)

CI'JKK (omeIT)
SGYCM (experiment)
75

AI'JK (KOHTPOAB)
LGY (control)

CI'JKK (ombrT)
SGYCM (experiment)

80
ATK (KOHTPOAB)
LGY (control)

+ + + + + +

Hpumeuanne: CIKK- caxaposo-miniepuH-KeITOYHas KOHLEHTpUpoBaHHas cpena; JIIOK — cranmapTHas IaKkTO30-TIHLEPHH-
JKENTOuHas cpena; (+) — Halnuyue Koaryssiluy KelTKa; (-) — OTCYTCTBUE KOAryJILUH )KeJITKa.

Notes: SGYCM - sucrose-glycerol-yolk concentrated medium; LGY — standard lactose-glycerol-yolk medium; (+) — presence of

yolk coagulation; (-) — absence of yolk coagulation.

paumii caxaposbl U IMIMLEPHHA, TPUBEAEHBI B Ta0M. 1.
YcTaHOBIEHO, UTO KOHLEHTPUPOBAHUE CPEIBI
CHOCOOCTBYET MOBBIIICHHIO TEMIIEPATYPHOH TOUKH
koaryismun xentka moutu no 80°C. Tak, mpu 75°C
NeHaTypanus XeJITKa B HUCCIEAyeMON cpeae He
HacTynana B TedeHre 30-MHHYTHOH SKCTIO3HUIINH, B TO
BpeMs KaK B KOHTPOJIE OHA 3apPETUCTPHUPOBAHA MTOCIIE
10-MunayTHOM 2Kcmo3unmu mpu temmeparype 70°C.
[TomydeHHBIe JaHHBIE CBUIETEIBCTBYIOT O BO3MOXK-
HOCTH IIPUMEHEHHS AJIs CTEPHITM3ALIUH OIBITHOM Cpe/Ibl
ripu 80°C B Teuenne 20 muH unu nipu 75°C — 30 MuH.

Takum 00pa3oM, KOHLIEHTPUPOBAHHBIE CPEbI MO
CPaBHEHHIO CO CTAaHAApPTHBIMU pa30aBUTEIIMHU
HUMEIOT 0oJiee BBICOKYIO CTOMKOCTH K HOBBIIICHHBIM
TeMmIeparypaM, 4To o0ecrnednBaeT HaaE&XKHOCTh
CTEePIITU3AIHH.

C yuéTOM NOTy4eHHBIX JaHHBIX ObL1a H3TOTOBIIEHA
HccienyeMas cpesia, KOTopyIo CHadaia MpoBepHIIn Ha
KPHOPE3NCTEHTHOCTh CIEPMHEB B OHalNa3oHe
MIOJIOKUTEIBHBIX TEMIIEpPATyp, @ 3aTe€M OIPEAEIIIIN
e€ 3¢ (EeKTUBHOCTh NPHU 3aMOPAKUBAHUH CIICPMBI.
YcTaHOBIIEHO, UTO CTIEPMUH, pa30aBIeHHbIE SKCIIEPH-
MEHTaJIBHOH Cpesioi, KOTOpYIo mporpesanu mpu 75°C
B TedueHne 30 MUH, COXPaHSUIN CBOIO BBDKUBAEMOCTD
Ha ypOBHE KOHTPOJISl, B KOTOPOM HCIIOJIb30BAJIH
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treatment with 0.65+0.03 cryoresistance coefficient.
Research results prove that concentrated medium after
warming at high temperatures (75-80°C) do not lose
its cryoprotective properties.

For determining the protective activity of thermally
treated medium, the effect on bovine sperm quality
indices has been studied during freeze-thawing. Table 2
shows these research results.

Table data show higher survival of frozen-thawed
spermatozoa in the experimental SGY CM in comparison
with the control. Index of spermatozoa absolute survival
in the experiment made 23.8 vs 15.3 rel.units in the
control.

Thus, the proposed medium in comparison with
standard one provides more efficient protection of the
spermatozoa from cryodestructions at their preservation.

In the next experiment we studied sanitary
conditions’ efficiency of the proposed preparing method
of concentrated preservative, i.e. thermal treatment in
the conditions of artificial contamination with bacteria
and viruses isolated from reproductive tracts of cows
with endometriosis. Simultaneously we determined the
protective from cryodestruction media effect on bovine
sperm during deep freezing in liquid nitrogen. Research
results are shown in Tables 3, 4.
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Henporperyio cpeny. [IoaBMKHOCTh pa30aBlIeHHBIX
HcCIIeAyeMO cpellol cliepMHEB MOCJE TeMIlepa-
TYpPHOTO LIOKa cHUXkanack ¢ 7,9+0,05 mo 5,2+0,05
Oaina, a K03 (PUIMEHT KPUOPE3UCTEHTHOCTH KIETOK
coctrapmsin 0,65+0,04. AHaIOTHYHBIE PE3yJIbTaThI
MIOJTyYEHBI MPH HUCIOIB30BAaHUH CPENbl, KOTOPYIO HE
TIOIBEpTajIl TeMIEpaTypHOi 00paboTke, ¢ kK03 hu-
nueHToM KpuopesucteHTHOCTH 0,65+0,03. Pe3ymns-
TaThl WCCIIEOBAHHUN JOKA3bIBAIOT, YTO KOHIIEHTPH-
poBaHHas cpeaa Mociie MPOrpPEeBaHUs IPU BBICOKUX
temnepatypax (75-80°C) He TepsieT CBOUX KpHO-
3aIUTHBIX CBOWCTB.

Jns onpeneneHus 3allUTHOTO JAEUCTBUS Tep-
MHYECKH 00paboTaHHOH cpebl H3yUYeHO e€ BIUSIHUE Ha
KaueCTBEHHBIC MMOKA3aTeJIM CIIEPMbl OblKa mpu e
3aMOpaXMBAHUU-OTOTPEBE. Pe3ynbTarel 3TUX HCCIe-
JIOBaHU TIPUBEICHEI B Ta0J.2.

JlarHbIe TAONAIIBI CBUIETENBCTBYIOT O TIOTyI€HUH
OoJyiee BBHICOKON BBDKHUBA€MOCTH 3aMOPOKEHHO —
oTtorpeTsix criepmueB B onbITHOM CIOKK cpeme 1o
CpaBHEHHUIO ¢ KOHTpojeM. [lokazarens aGCOMIOTHOM
BBDKHBAEMOCTH CIIEPMHUEB B OMBITEC COCTaBISLI 23,8
(B xoHTpONE — 15,3) yeu. en.

Takum oOpa3om, mpeaOKEHHAs cpeia Io
CPaBHEHHMIO CO CTaHAapTHOW obecreunBaer Oonee
3QPeKTUBHYIO 3alMUTy CIIEPMHUEB OT KPHOIOB-
PEXICHUH TIPU MX KOHCEPBUPOBAHUY.

B crnenyromiem ombiTe M3y4yanud CAaHHPYHOIIYIO
3P PEeKTUBHOCTEL TIPEAT0NKEHHOTO crocoba M3ro-
TOBJIEHHS! KOHIIEHTPHPOBAHHOTO KOHCEPBaHTa —
TEpMOOOPaOOTKH B YCIOBHAX HCKYCCTBEHHOTO
3arpsi3HEHUS ero KyJabTypaMH OakTepuil M BHPYCOB,
BBIJIEJICHHBIX M3 TOJOBBIX MYTE€H KOPOB, OOIBHBIX
SHJOMETpUTOM. [lapainenbHo ¢ 3THM ONpeeIsuIn
3alIUTHOE OT KPUOTIOBPEKIEHHI BO3ACHCTBHE Cpel
Ha criepMy OBIKOB P TIIYOOKOM e€ 3aMOpakKHMBaHUU
B JKHUJIKOM a30Te. Pe3ynbrarhl uccienoBaHuil mpuBe-
JieHbl B Ta0I. 3 u 4.

[MonyuyeHHbIe JaHHBIE TMOKA3BIBAKOT, YTO KOH-
LEHTPUPOBAHNE W HATPEB Cpeabl 00eCIeunBarOT
BBICOKYIO BBKHBA€MOCTH CIIEPMHEB U CTEPHILHOCTD
Cpeabl, YTO MOXKET CIYXUTh OCHOBAHHEM IS
BHEJIPEHUA B MPAKTUKy HOBOTO BapHaHTa CPEIbl U
crocoba e€ N3rOTOBJICHHUS.

OmBITH MO OMpEeNeNIeHNUI0 OILIOTOTBOPSIOMIEH
CIIOCOOHOCTH CIEPMBI B 3aBHCHMOCTH OT HCIIOJb-
30BaHHOW JJIs €€ KPUOKOHCEPBUPOBAHUS CPEIbI
MPOBE/ICHBI B CEJILCKOXO3SHCTBEHHOM KOOIIEpaTHBE
“BocTok” M310MCKOro p-Ha XapbKOBCKOW 001acTH.

[Ipumenenune 3Tol cpenbl Najgo BO3MOXKHOCTD
MOJY4YUTh OIUIOAOTBOPEHHE Ha ypoBHE 76,0%, a mpu
CTaHIapTHOU cpene — He Oomee 65,7 %. Kpome Toro,
TepMUUYecKas o0paboTKa Cpembl JUIIaeT OSTKOBEIC
KOMIIOHEHTHI JKEJITKa BPEIHOM JJIsl CTIEPMIEB HECTIEITH-
(hraeckoif IMMYHOJIOTHIECKOM HACTPOCHHOCTH [4, 6].
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Tabauna 2. Bnusiane TepmMuyuecky 00paboTaHHON
HCCIIeyeMOH Cpeibl Ha KadeCTBEHHBIE ITOKa3aTeH
CriepMbl OBIKOB-TIPON3BOJUTENEH IIPH
ee 3aMmopakuBaHuu-oTorpese (n=10)

Table 2. Effect of thermally treated medium under
study on qualitative indices of servicing bulls’ sperm
during freeze-thawing (n=10)

TTokazaTeAan KauecTBa CIIEpMBI AIK CIKK (omir)
Sperm qualityindi Cesp (KOHTPOAD) SGYCM
P a ty LGY (control) (experiment)
TToABURHOCTB TIOCAE
pasbaBaeHUS 7,3%0,2 7,3%=0,2
Motility after dilution
HOABI/I)KH()CTB IIOCAe
3aMOPa’kKUBaHUS — 45%12 47%1,2
OTTauBaHUSA
Motility after freeze — thawing
ABcoatoTHas BBDKUBACMOCTD 15,3£0,02 23,8£0,02
Absolute survival
BLI)KHBgeM()CTB,q 7.5%0,05 0,3%0,05
Survival,hrs

The obtained data show that concentrating and
warming of the medium provide high sperm survival
and medium sterility that may be the base for practical
application of new medium variant of its production
method.

The experiments for the determining of sperm
fertilizing ability were carried out depending on the used
for its cryopreservation medium in “Vostok™ agricultural
cooperative of [zumskiy district (Kharkov region).

Use of this medium provided 76.0% fertilization and
maximum 65.7% at the standard one. In addition,
thermal treatment of medium deprives the yolk protein
components of damaging for the spermatozoa non-
specific immunological directivity [4, 6].

The comparison data of suggested variant with the
prototype have been shown in Table 5.

Data of Table 5 indicate that suggested cryo-
protective medium for sperm preservation of breeders
in comparison with the prototype has the following
advantages:

Expenses for purchasing of glass ampoules and for
the storage and transportation of produced media too
are reduced in 2.5 times.

At the storage and delivery to a consumer of the
batches of media in cold season the possibility of failure
of sealed glass ampoules with media (cracking) due to
a decrease of concentrate freezing point is excluded.

The keeping of stability of sanitary and biological quality
of the medium during two years’ storage is achieved.

Survival and fertilizing ability of spermatozoa are
increased by 17% due to elimination of toxic and
microbial factors.

The temperature point of yolk denaturation increa-
ses that makes possible the use of higher temperatures
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Tadsmmna 3. Biusinue TepMooOpaboTKK KOHCEPBAaHTA, UCKYCCTBEHHO KOHTAMUHHPOBAHHOTO TECT- KYJIBTypaMu
MHUKPOOPTaHU3MOB, Ha €r0 CAHUTAPHYIO CTAOMIILHOCTD PH XPAHCHUU
Table 3. Effect of thermal treatment of preservative artificially contaminated with microorganism test-cultures on its
sanitary stability during storage

MuKkpoGHast 3arpsi3HEHHOCTH KOHCEpPBAHTa (MUKPOOHBIX TeA B 1,0 cv?)
Bacterial contamination of the preservative (microbial bodies in 1.0 cm?)

TecT — KyAbTypa MUKPOOPTaHU3MOB

Mi croorganism test— cultures AO BHECEeHUs

MHKPOOPTaHU3MOB
before introduction of
microorganisms

MIOCAE BHECEHHS
MHKPOOPTaHU3MOB
after introduction of

microorganisms

TIocAe TepMOOOPabOTKY 1

XpaHeHUs B TeueHUe 12 MecsiieB

after thermal treatmentand
storage for 12 months

CTepuAbHO

E. coli Sterile

250 TBIC. M.K./CM®
250 thousands mi crobial
bodies/cm?

CTepuAbHO
Sterile

Proteus vulgaris —

250 TBIC. M.K./CM®
250 thousands mi crobial -
bodies/cm?®

Staphilococcus aureus —

250 TBIC. M.K./CM®
250 thousands mi crobial -
bodies/ cm?®

Streptococcus faecalis —

250 TBIC. M.K./CM®
250 thousands mi crobial —
bodies/ cm?®

Bupyc UPT _ LITTA 50/cm® _
IRT Virus CPD 50/cm?®
Bupyc BA _ LITIA, 50/cm? _
VD Virus CPD 50/cm?
KOHTpPOABL (MHKPOOPraHU3MbL He
BHOCHAHM) _ CrepuAbHO _
Control (no introduction of Sterile

microorganisms)

Tabauua 4. bruonornyeckast akTUBHOCTb IEKOHCEPBUPOBAHHOM CIIEPMBI B 3aBUCUMOCTH
OT CPOKOB XpaHCHHUST KOHCEPBAaHTa
Table 4. Biological activity of frozen-thawed sperm depending on preservative storage terms

TToABM>XHOCTB MOAOBBIX KAETOK IIOCA€ 3aMOPa’KMBAHMSA — OTTAMBAHUS CIIEPMEL OAAABL,B 3aBUCUMOCTH OT CPOKOB XPaHEeHUs ,MeC
Motility of sexual cells after sperm freeze —thawing depending on storage terms,months

0 3 9
OnblT Kourpoab OnblT Koutpoab OnblT Konrpoab OnblT KouTpoab OnblT Konrpoab
Experiment Control Experiment Control Experiment Control Experiment Control Experiment Control
50 4,5 50 4,0 4,5 4,0 4,5 4,5 50 4,5

JlaHHbBIE cpaBHEHUS MPETIOKEHHOTO BapHaHTa C
MIPOTOTHUIIOM MPUBEICHBI B Ta0I. 5.

Hannpie Tabn. 5 CBUAETENBCTBYIOT, YTO HPENIO-
JKE€HHass KpHOIPOTEKTUBHASA cpella AJii KOHCEPBH-
pPOBaHUS CIIEpPMBI MTPOU3BOAUTENEH B CPaBHEHUU C
IIPOTOTHUIIOM UMEET CJIEAYIOLINE [IPEUMYIIECTBa.

B 2,5 paza cokpamaroTcs 3aTpaThl Ha NpH-
o0peTeHne CTEKIITHHBIX aMITyJl, @ TAK)KE Ha XpaHeHHe
U TPaHCIOPTHPOBKY H3TOTOBICHHBIX cper. llpu
XpaHEHUH U TIOCTaBKe MOTPeOUTENI0 MApTUH Cpef B
XOJIOAHOE BpEMS rojja HCKII0YaeTCsd BO3MOKHOCTD
HapyLIeHHUs] TEPMETUYHOCTU CTEKIIIHHBIX aMITyl CO
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for the medium warming and provides their reliable
sterilization.

Conclusions

It has been established that native yolk provides a
complete solubility of sucrose in it and forms
homogeneous colloidal solution with glycerol.

It has been established that concentration increase
in yolk of sucrose up to 32% and of glycerol up to 20 %
makes the conditions for increase of the point of yolk
denaturation up to 80°C (65°C in control) that enables
the rise in reliability of thermal sterilization of medium.

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, N2 3



cpemoit (pacTpecKUBaHIE) 33 CUET CHIDKE-
HUA TOYKH 3aMEp3aHUA KOHIOCHTpAarTa.
JlocTuraercs coxpaHeHUe CTaOWIBHOCTH
CAaHUTAPHOTO U OHMOJIOTUYECKOTO KayecTBa

Ta6auna 5. CpaBHUTEIbHAS YPPEKTUBHOCTH UCIIOIH30BAHHMS
KOHIICHTPUPOBAHHOM JIOJITOXPAHSIICHCS CPEbI

Table 5. Comparative efficiency of use of concentrated medium stored

for a long time medium

Cpeabl Ha MPOTHIKCHUU ABYX JICT XpAHCHU.
IloBbImaroTCs BEDKMBAEMOCTD U OILIOJ0TBO-

OmublT
Experiment

TTokaszaTean
Indices

Kourpoan
control

psoiIas criocoOHOCTH criepMueB Ha 17% 3a
CUET YCTPaHEHHsI TOKCHYHOTO M MUKPOOHOTO

O06beM XpaHAIencs Cpepbl, MA
Volume of stored medium, ml

420 1000

(axTopos. IloBrimaercsa TemnepaTypHas
TOYKa JAEHATypaluM >KeJITKa, YTO NaeT

Crenennb KOHIIEHTPUPOBAHUA

Concentrating rate 23 0

BO3MOKHOCTB HCIIOJIB30BaTh 00JIee BEICOKHE
TeMITepaTypHbI JJIsl HarpeBa cpeabl U odecrre-
YUTH HAIEXKHYIO UX CTEPUIIN3ALIUIO.

KoangecTBo aMnyA aad pacacoBKu U
XpaHEHUS CPEeABI, IIT
Number of ampoules for packing and
storage of medium, units

8,4 20

Temneparypa KpUCTarmu3anuu cpepsr, °C
Crystallization temperature of medium,”C

BbiBOADI

—20 -8

YCTaHOBJ'IeHO, YTO HATHUBHBIN KEIITOK
obOecrieunBaeT MOJIHYIO paCTBOPUMOCTH B

CpOK TIPUTOAHOCTH CPEABI, TOABI
Medium validity term, years

HEM caxapo3bl U 00pa3zyeT B KOMILJIEKCE C
[IMLIEPUHOM T'OMOTE€HHBIN 30J1b.
YCTaHOBIEHO, YTO MOBBIILIEHHE KOHLIEHT-

BrokuBaemocTb CliepMueB II0CAe

Sperm survival after freezing,%

3aMOpakKUBaHUsA, % 50 42

parmy B JKEJITKE caxapo3bl 10 32 1 IIUIepPUHA
10 20% co3maét ycimoBUs A1l TTOBBIMICHUS
TOYKH JIeHaTypanuu sxentka ;10 80°C (65°C

OIAOAOTBOPSIEMOCTEH KOPOB TIOCAE
MepBOTO OCeMeHeHwust, %
Fertilization of cows after the first

82 65

insemination, %

B KOHTPOJIE), TO3BOJSIOINE MOBBICUTH
HaJEXHOCTh TEPMHUECKON CTEPUIIU3AILUU CPELIBI.
[IpuMeHeHnEe KOHLEHTPUPOBAHUSA KOMIIOHEHTOB
YKENTOKCOAEPIKAILEH CPeabl B KOMIUIEKCE C IPOrPEBOM
npu 75°C B Teuenure 30 MUH 00ecednIo CTEPUIIBHOCTD
[IPEIBAPUTENILHO 3arPsI3HEHHON CpPE/ibl U HE CHU3WIIO
€€ 3alIUTHBIX CBOMCTB IpU KPUOKOHCEPBUPOBAHHUU
crepMsbl. [IpeanoxeHHble cOCTaB U CIOCO0 M3TO-
TOBJICHUS JKENTOKCOAEPIKaIIeH Cpenbl MO3BOJIIIOT
COXpaHHUTh MEepPBOHAYAIbHBIE KPHO3AMUTHBIE U
CaHUTApHBIC CBOWCTBa €€ B TeueHHE 24 MeEcCAIEB
XpaHEHHS NMPU KOMHATHOHM Temmeparype (CpoxK
HaOJIOICHN ).
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Use of the concentrating components’ of yolk-
containing medium jointly with warming at 75°C for
30 min provided the sterility of pre-contaminated
medium and did not decrease its protective properties
during sperm cryopreservation.

Suggested composition and preparing method for
yolk-containing medium make it possible to save
original cryoprotective and sanitary properties for 24
storage months at room temperature (observation time).
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