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Effect of N,N-Dimethylformamide, Ethylene Glycol and Their Mixture
on Cryoresistance of Canine Spermatozoa

HUccnenoanu iusiare N,N-qumerundopmamuaa (IMDA) u stunerrmmkoss (O17), a Takke UX cMecH Ha (yHKIMOHAITBHEIE CBOICTBA
cnepmaro3ono cobak (CC), HOABEPrHYTHIX 3aMOPaKUBAHUIO-OTTAMBAHHIO. YCTAHOBJIEHO, YTO MOCIIE 3aMOPAXUBAHUA-OTTANBAHUS
MOABIXHBIMU ocTaroTcst 20% kierok B mpucyTctsun 1 M JIM®DA B teuenue 8 gacos. Iloka3aHo, 9To ypoBeHb (yHKIHOHAIBHOM
COXPaHHOCTH CIIEPMaTO30HJ0B co0aK, KpHOKOHCEPBUPOBAHHEIX oA 3amuroi 1 M pactBopa JIM®DA, no3BoiseT HCIIONb30BaTh UX B
HCKYCCTBEHHOM OIUIOAOTBOPeHMH. VicTionbp30BaHne KPHO3AIUTHON cpesl Ha ocHoBe cmecu JJM®PA n O (koHmeHTpanus Kaxa0ro
kpuonpotekropa 0,5 M) He 0Ka3ano MOJIOKHUTENBFHOTO 3((eKTa Ha HOABIKHOCTG U nepexnBaeMocts CC mocie 3aMOpakHBaHHS-
OTTauBAHHS.

Kniouegvie cnosa: criepMaTo30uIbl, HOABHKHOCTD, KPHOKOHCEPBUPOBAHNE, KPHOIIPOTEKTOPEL.

Hocnimkysann BB N,N-mumertmnpopmaminy (JIM®PA) i erunennmikomo (EI), a Takox ix cymimi Ha GyHKIIIOHaIbHI BIaCTHBOCTI
CIepMaTo30iaiB co0ak, MiAJaHuX 3aMOpPOXKYBAHHIO-BIATaBaHHIO. BCTaHOBIEHO, IO MICKIS 3aMOPOXKYBAaHHS-BIATABAHHS PYXOMHUMH
3amumaioTbes 20% xinitua y npucytHocti 1 M IM®A mpotsrom 8 roguH. [TokazaHo, mo piBeHb (YHKIIOHATBHOTO 30€peKEHHS
CIIEpPMaTO30iiB co0aK, KpioKoHCEpBOBaHUX Mix 3axucToM 1 M po3unny JIM®A, n03Boisie BUKOPHCTOBYBATH iX y IITyYHOMY
3aIruTiiHeHHI. BHKOpUCTaHHS KPi03aXxMCHOTO cepenoBuiia Ha ocHOBI cymimn JIM®A i ET" (koHLIEHTpaIisi KO)KHOTO KpPiOMPOTEKTOpa
0,5 M) He BUSBWIIO MO3UTHBHOTO €()EKTy Ha PYXIUBICTH Ta nepexuBanicTs CC micist 3aMOpOKyBaHHS-BiATaBaHHS.

Kniouosi cnoea: ciepmaro3oiny, pyxiIHBicTh, KpiOKOHCEPBYBaHHS, KPiOIPOTEKTOPH.

The effect of N,N-dimethylformamide (DMFA), ethylene glycol (EG) and their mixture as well on functional properties of canine
spermatozoa subjected to freeze-thawing has been studied. It has been found that after freeze-thawing 20% of cells remain motile in
the presence of 1M DMFA within 8hrs. It has been shown that the value of functional integrity of canine spermatozoa, cryopreserved
with the protection of IM DMFA, enables to use them in artificial fertilization. Use of cryoprotective medium based on the mixture
of DMFA and EG (concentration of each cryoprotectant was 0.5M) did not positively affect motility and survival of canine

spermatozoa after freeze-thawing.

Key-words: spermatozoa, motility, cryopreservation, cryoprotectants.

Panee ObL1a mOKa3aHa MEPCIEKTUBHOCTh MPUMeE-
Henust N,N-nmumernndopmamuna (JIMDA) u atuien-
rukons (OI) kak KpHOMPOTEKTOPOB IpH padoTe co
criepmato3ounamu cobak (CC) [2, 5, 13, 23]. Ilomy-
YeHbl JaHHbIe [4], 9TO KPHO3aUTHBIE CPEIbl MOTYT
ObITh OoJiee 3(P(PEKTUBHBIMU MPU HCIOIb30BAHUHU
CMeCH KpHOTIPOTEKTOPOB. I [pruMeHeHrne MHOTOKOMIIO-
HEHTHBIX CpeJl TI03BOJISIET COBMEIATh B OAHOM cpenie
(baKTOPBHI KPUO3ALIUTHI, IPUCYLIHE KAXKIOMY KOMIIO-
HEHTY, U CHW)KaThb KOHLIEHTPALUIO OTJENbHBIX COC-
TaBsomux. Llens 1aHHOH paboThl — H3YYUTH BIUS-
Hue [IM®A, OI' B koHuentpauuu 1 M, a Takxe ux
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The prospects of application of N,N-dimethyl-
formamide, ethylene glycol as cryoprotectants when
investigating canine spermatozoa (CS) have been
previously demonstrated [2, 5, 13, 23]. The data
confirming that cryoprotective media may be more
efficient when using the mixture of cryoprotectants
have been obtained [4]. Use of multi-component media
enables the combining in one medium cryoprotective
factors inherent to each component and reducing the
concentration of some of them. Therefore the research
aim was to study the effect of DMFA, EG under 1M
concentration as well as their mixture under 0.5M
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cMmecu B koHmeHTpanuu 0,5 M Kaxaoro B TpHc-
(bpyKT030-aI60YMHHOBOM Cpelie Ha (DYHKITHOHATIbHEIC
CBOMCTBa 3aMOpOKeHHO-0TTasiHHBIX CC.

Matepunaabl M1 meToAbI

Jly1st oTIBITOB OBLTN MCIIONB30BAHBI 25 ISKYISATOB.
JoHopamu crniepMbl OBLTH KIMHHUYECKU 370POBBIE
CaMIIbl CpeHEa3NaTCKOW OBUAPKHU C KOHIEHTpaLuen
CIEpPMaTO30MI0B B HATHBHOM OJSIKYJISIT€ HE MEHBIIE
250 MIH/MII ¥ C HOABUXHOCTBIO KIIETOK HE MEHEE
75%. DsaxynsaT cobak moiydalw NMPH KOMHATHOM
temmneparype (20°C) ¢ moMoIIp0 Maccaka Ipej-
CTaTEIbHOM Xkene3bl B IPUCYTCTBUU HE3CTPaIbHOU
CaMKH ¢ ucrois3oBanuem meroza [ 12]. Bee dpakiuu
IAKyIATa MOJydadu pas3aenbHo. [Indg mpoBepku
KOHIIEHTPAllU! U MOABMKHOCTH CIEPMATO30UOB B
HATUBHOM 3sKyJsTe 0,5 MJI BTOpOil ¢ppakunu cMemu-
BaJIM C IIEPBON M BTOPOH B (PU3MOIOTHUECKUX COOT-
HoIeHUsAX. KOHIIeHTpaluio cnepMaTo301I0B B ISIKY-
JsTax OUeHWBaiM mpH momomu ¢oromerpa KOK-3
(30M3, Poccust) (I'OCT 209.09). [TonBu>XHOCTH
CIEpPMaTO30M 0B OMPEIEIISIIN BU3YAIbHO, HCIIONB3YS
mukpockot “buomnap” (Ilonpma) mpu yBenngaennu 280
o crarmaptHomy metoay (I'OCT 209.09).

IlepByto (pakumro SKymIsATa, TPEACTABISIONIYIO
co00¥1 CEeKpeT ypeTpalibHbIX JKele3, U TPEThIo (Qpak-
LU0, BBIAEIIAEMYIO MpeAcTaTenbHON xkene3on [11],
paslenbHO MOABEPrajid LEHTPU(PYTHPOBAHUIO MIPU
700 g B Teuenne 10 MuH, mocie 4ero ImiasMy 3THX
¢pakuuii KPUOKOHCEPBUPOBAIU HOTPYXKEHUEM B
XKHUIKUAHK a30T. Bropyto ¢pakiuio, mpeacTapisionyro
cO0OH CeKpeT AMUAUIUMICA, COACPIKALIYIO cliepMa-
TO30U/IBL, TOABEPrajn HeHTpruyruposanuto mpu 400 g
B TeyeHue 3 muH. [1na3my BTopoii (hpakiuy 3aMopaxKu-
BaJIM MTOTPY>KEHUEM B KHUIKHIA a30T [6].

Crnepmaro3onsl cO0aK KPHOKOHCEPBHPOBAIIN 110
Metoauke [5]. TIpu 3TOM IpUMEHSITH TpHC-PPYKTO30-
anroymuHOBYIO cpeny (TDA), conepxanryro 0,25 M
Tpuc-6ydepa (Trizma pH 7,2), 0,05 M ¢pyxkro3sr, 1%
SMYHOTO aJbOyMHHA (OCMOTHYHOCTH cpenbl 312
MOcmonb, pH 7,2) (Bce Sigma, CIIIA). Mcrionb3oBanu
kpuonporekropsl JJM®PA u OI' mapku “ana” (“Pea-
xuM”’ Poccust), KoTopbie JOMTOIHUTENHLHO OYUIIIATH IO
metonuke [9]. Koneunass xonuentpanus MDA
cocraBuia 1 M, OI' — 1 M, a B cmecu [IM®A u OI" —
o 0,5 M. 3amopakuBaiu KJICTKH 0€3 JTOMOTHUTEITh-
HOM skBunnOpanuu Ha ycranopke YOII-1 (CKTBH
UIIK u K HAH Ykpaunsr) o pexxumy: ot 5 10 —15°C
co ckopocTbio 3°C/muH, ot —15 mo —70°C co cko-
pocthio 15°C /MuH, 1 Janee uX IOTpyKald B KHIKUH
asor [5].

OTTanBaHMe KJIETOK U IUIA3MBbl SIKYJISATA IPOHU3BO-
UM Ha BOJsHOM Oane mpu temmeparype 40°C o
MOSIBJICHUS )KUAKOH (asbl.

st OIeHKH OTHOCHUTENBHOM NEPEKUBAEMOCTH
KJIETOK (IMHAMHUKH CHUYKEHUSI IOIBUYKHOCTH CIIepMa-
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concentration for each in tris-fructose-albumin medium
on functional properties of frozen-thawed CS.

Materials and methods

In the experiments there were used 25 ejaculates.
Clinically healthy male dogs of Central Asian sheep
dog served as sperm donors. The concentration of
spermatozoa in native ejaculate was not less than 250
mln/ml and cell motility made not less than 75%. Canine
ejaculate was procured at room temperature (20°C)
by massaging of prostate in the presence of estrous
female by means of the method [12]. All fractions of
ejaculate were separately obtained. To examine the
spermatozoa concentration and motility in native
ejaculate 0.5ml of the second fraction was mixed with
the first and second ones in physiological ratios.
Spermatozoa concentration in ejaculate was assessed
using KFK-3 photometer (ZOMZ, Russia) (USSR
State Standard 209.09). Spermatozoa motility was
visually evaluated using “Biolar” microscope (Poland)
with 280 magnification according to the standard
method (USSR State Standard 209.09).

The first ejaculate fraction, representing a secret
of urethral glands and the third one, secreted by
prastate gland [ 11] were separately centrifuged at 700g
for 10 min afterwards the plasma of these fractions
was cryopreserved by plunging into liquid nitrogen [6].
The second which is the epididymis secret, containing
spermatozoa was centrifuged at 400g for 3 min. The
plasma of the second fraction was frozen by plunging
into liquid nitrogen [6].

Canine spermatozoa were cryopreserved on the
methods [5]. In this case the was applied tris-fructose-
albumin medium (TFA), containing 0.25M tris-buffer
(Trizma pH 7.2), 0.05 M fructose, 1% egg albumin
(medium osmotic pressure 312 mOsm, pH 7.2) (Sigma,
USA). There were used DMFA and EG cryo-
protectants of “pure for analysis” (“Reakhim”, Russia),
which were additionally purified on the method [9].
Final concentration of DMFA made 1M, 1M for EG
and by 0.5M for the mixture of DMFA and EG. The
cells were frozen with no additional equilibration with
UOP-1 (Special Designing and Technical Bureau of
the IPC&C) device on the regimen from 5 to —15°C
with the rate of 3°C/min, from —15 down to —70°C
with the rate of 15°C/min and then they were immersed
into liquid nitrogen [5].

Ejaculate cell and plasma thawing was performed
on water bath at 40°C up to liquid phase appearance.

To estimate relative survival of cells (dynamics of
reduction of spermatozoa motility for a time period)
after freeze-thawing the spermatozoa in cryoprotective
media were placed into hypothermia conditions (6°C)
[4]. For this aim the cell suspension (0.5 ml aliquots)
after freeze-thawing were placed into plastic ampoules
(Nunc, Israel) and then removed into refrigerator.
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TO30HUJIOB 3a IIEPHO/I BPEMEHH ) TIOCIIE 3aMOPAKIBAHHS-
OTTaMBaHUS CIIEPMATO30UIBI B KPHO3AIMIUTHBIX
cpeaax ObUIM TOMENICHBI B YCIOBHS THIIOTEPMUU
(6°C) [4]. ns aTOTO CYCHEH3UH KIIETOK (aJTHMKBOTHI
o 0,5 MiT) mocIie 3aMopakUBaHUA-OTTaUBAHUS ObLTH
MOMEUIEHbl B OTKPBHITHIE MIACTUKOBBIE aMIIYJbI
(Nunc) v TOMeIIeHbI B XOJIOAMIBLHUK.

[Ipu oTOOpe caMOK AT UCKYCCTBEHHOTO OCEMe-
HEHUS YYUTHIBAIM 00IIee (PU3MOIOTrHUEeCKOEe U KIIH-
HUYECKOE COCTOSHUA XUBOTHBIX [3, 14, 16, 17].
Otbupanu camMOK, UMEIOIMHUX OJHY IIEHHOCTH B
MIPEABIAYIITUE TOIBI, IPOIIENTYI0 0€3 OCTIOKHEHUH, U
C MHOTOIUIOJTMEM B TIOMETE HE MEHBIIIEC 8 IICHKOB.

[Ipm WCKYyCCTBEHHOM OTILIOJOTBOPEHHH CaMOK
MIPUMEHSIIICS BHYTPUBIIATAITUIIHEIN CTIOC00 OceMeHe-
Hus [19]. O0beM BBOAUMOM J03bI OTTAsTHHBIX KIe-
ToK — 3 mu1. KOoHLIeHTpauus NOABUXKHBIX KJIETOK BO
BBOJUMOM J03€ MOCJE 3aMOPAKUBAHUSI-OTTaUBaAHUS
coctaBisia 120 mue/mit. [locne oceMeHeHHS ACT-
pajbHOM CaMKM OTTasHHBIMU CIIEPMATO30UJAaMHU BO
BJIATQJINIIE BBOIWIN KamelbHO B TeueHue 20 MUH
3aMOpPOXEHHO-0TOoTrpeTyio miadmy [20]. O6vem
BBOJMMOW CMECH TIJIa3M TEepBOM U BTOPOH (ppakuuid
coctaBui 1 mi, TpeTbeii — 5 M. OceMeHeHne IPou3-
BOJAWJIN IBYKPaTHO C HMHTEPBAIIOM 2-€ CyTOK.

DUBHOIOTHIECKOE COCTOSHHE IMISHKOB OTICHUBAH
B COOTBETCTBHUU C YCTAHOBJICHHBIMU B BETEPUHAPHOMN
Meaunuse npasuiami [3]. IIpu aToMm onbITHOM TpyT-
MO CUMUTANU IIEHKOB, TOJy4YE€HHBIX PU UCIIONb30Ba-
HUH 3aMOPOXKEHHO-OTTASIHHBIX CIIEPMAaTO30UIOB, a
KOHTPOJIEM Ha3bIBAIU TPYIITY IEHKOB, ITOMyYEHHBIX
OT T€X € CAMOK IPU €CTECTBEHHOM OILIOJOTBOPEHUH
(B IEHHOCTD, MPEAIISCTBOBABIIYIO OIBITY, 0€3 HC-
MTOJIH30BAHUS 3aMOPOKCHHO-OTTASHHBIX CIIEPMAaTO-
30UJI0B).

CratucTudeckyio o0paboTKy 3KCIIepUMEHTalb-
HBIX TAHHBIX MPOBONUIH 110 MeToxy CThIOICHTA.

Pe3yAbTaThl M 00CYyXXAeHHe

HckyccTBEHHOE OIMJIOOTBOPEHUE CAMOK COOaK
3aMOPOXEHHO-OTTAsIHHBIMH CIIEPMAaTO30UAaMHU
OCTaeTCsl OAHUM M3 OCHOBHBIX (DYHKIIMOHAIBHBIX TEC-
TOB COXPaHHOCTH KJeTok [17-20]. B nannoii padore,
mocje MOJIYYEHHs PEe3yJIbTaTOB MEPEKUBAEMOCTH
(TOABMKHOCTH 3a MIEPHOJI BPEMEHH ) KIIETOK, 3aMOPO-
JKCHHO-OTTassHHBIX 110 3aruTor JIM®A, OI nim ux
CMECH, IPOBEPsUIOCh (QYHKIMOHAIBLHOE COCTOSIHUE
KPHOKOHCEPBUPOBAHHBIX M OTTAAHHBIX CIIEpPMaTO-
30H/10B C [IOMOIIBIO TECTA HA UX OILIOAO0TBOPSIOILYIO
croco6HoCTh. g 3TOTO OBINAa MpOBEAEHA CePHs
OTIBITOB TI0 3aMOPaXMBAHHUIO-OTTAMBAHHIO KJIETOK C
TeM KPHOIIPOTEKTOPOM, KOTOPBIH MO3BOJISIT COXPaHUTh
HAUBBICIINHI MPOLEHT MOABMKHBIX CIIEPMATO30HMI0B,
1 10 HICKYCCTBEHHOMY OIJIOZOTBOPEHHIO CAMOK CO0aK
3aMOPO’KEHHO-OTTAsSHHBIMHU KJIETKaMH, OTy4YCHHBIMH
C TIOMOILBIO BEIOPAHHOTO KPUOTIPOTEKTOPA.
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During selection of females for artificial insemina-
tion their general physical and clinical state were taken
into account [3, 14, 16, 17]. The females having one or
littering during previous years with no complication and
with multifetation in litter, not less than 8 puppies, were
chosen.

At artificial fertilization of females there was used
intra-vaginal mode of insemination [20]. The volume
of introduced dose of thawed cells is 3 ml. Concent-
ration of motile cells on the dose to be introduced after
freeze-thawing made 120 mln/l. After insemination of
estrous female with thawed spermatozoa the frozen-
warmed plasma was introduced dropwise into vagina
for 20 min [21]. The volume of the mixture to be
introduced of the first and second fractions made 1ml
and 5 ml for the third one. Insemination was performed
twice with 48 hrs interval.

Physiological state of puppies was assessed accor-
ding to the established in veterinary rules [4]. In this
case the puppies obtained with the use of frozen-thawed
spermatozoa was considered as experimental group
and the control was the one of puppies obtained from
the same females during natural fertilization (littering
preceding the experiment with no use of frozen-thawed
spermatozoa).

Experimental data were statistically processed on
Student’s test.

Results and discussion

Artificial fertilization of canine females with frozen-
thawed spermatozoa has remained one of the main
functional tests of cell integrity [17-20]. In this research
after receiving the survival results (motility for time
period) of cells, frozen-thawed under protection of
DMFA, EG or their mixture the functional state of
cryopreserved and thawed spermatozoa using the test
on their fertilization ability was checked. For this aim
there was made the series of experiments on freeze-
thawing of cells with the cryoprotectant allowing to
preserve the highest percentage of motile spermatozoa
as well as on artificial fertilization of canine females
with frozen-thawed cells obtained dusing the chosen
cryoprotectant.

It is known that after separation of ejaculate plasma
from CS for dilution of centrifuged spermatozoa prior
to cryopreservation there are used protective media
not containing salt solvents [2, 17]. During phase
transition of water into ice the bioobjects are affected
the complex of damaging factors, among those
intracellular crystallization, salt hyperconcentration are
of significant importance [1]. Therefore use of canine
ejaculate fraction plasma containing salts [21] for the
creation of physiological conditions in cryoprotective
solutions is inexpedient. At the same time the establi-
shing of physiological conditions for spermatozoa
directly prior to artificial fertilization with frozen-
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N3BecTHO, 4TO MOCIIE OTAENEHYSI Ia3Mbl HSIKYJIATA
ot CC nns pa3baBiieHUs] OTHEHTPUDYTHUPOBAHHBIX
CIIEpMAaTO30UJI0B NEpea KPUOKOHCEPBUPOBAHUEM
HCTOJB3YIOT 3alIUTHBIE CPEbl, HE COAEpKalIue
pactBopoB coieit [2, 17]. BepositHo tipu pazoBoM
niepexone Bonbl B en CC moaBepraroTcst BO3AEHCT-
BHIO KOMITJIEKCA TIOBPEXKIAOIINX (AKTOPOB, CPEAH
KOTODPBIX CYIIECTBEHHOE 3HAYCHHE MMEIOT BHYTpPH-
KJIETOYHAsl KPUCTAIIU3AIMUA, THIIEPKOHIIEHTPaIus
coieii [1]. CeqoBaTeNnbHO, HCIIOIH30BAHNUE TUTA3MBI
(bpakumii 35KynsTa cCodaK, copepxamumx comu [11], s
co3aHusl PU3NOJOTHUECKUX YCIOBUH B KPUO3aILUT-
HBIX pacTBOpax HewlenecooOpazHo. B To ke Bpems
cozfianne (PU3NOTIOTHYECKUX YCIOBHM IS CIEpMATo-
30M/1I0B HEMOCPEACTBEHHO INEpel UCKYCCTBEHHBIM
OIJIOJJOTBOPEHUEM 3aMOPOKEHHO-OTTasTHHBIMH KJIET-
KaMH MO>KET UTPaTh CYIIECTBEHHYIO POJIb B IMOIyde-
HAW MHOTOIUJIONHBIX MOMeTOB. [lomyden BbICOKHU
[TOKa3aTeNlb OTUIOAOTBOPEHMS, KOTJa 3aMOPOXKEHHO-
OTTasHHYIO BTOPYIO (hPaKIIHIO, COAEPIKAIITYIO KIIETKH,
pa30aBIANH CMEChIO TIa3MBI NMEPBOW U TpPeTher
(bpaxmuii 29KynATa HETIOCPEICTBEHHO TMEpe]] UCKYyC-
CTBEHHBIM OIUIOIOTBOPEHUEM 3CTPAIBHBIX CaMOK [ 19,
21]. ns npuMeHeHHs yKa3aHHOU H00aBKH B
TEXHOJIOTHH HCKYCCTBEHHOTO OTLIOI0TBOPEHUS CAMOK
cobak HeoOXoAMMO OBUIO HAlTH crOCO0 XpaHEHHS
IU1a3MBI 39KyJsiTa. B pabote [6] mokaszaHo, 4yTo moce
3aMOpPaKUBAHUSI-OTTAUBAHHS M30JIMPOBAHHBIX OCITKOB-
(hepmeHTOB B Oy(pepHBIX U CONEBBIX PACTBOPAX BO3-
MOYKHO COXpaHEHHE WX MOJEKYJISIPHON CTPYKTYpPHI U
OMOXUMUYECKUX CBOMCTB. [loaTOMY B TaHHO# padoTe
OBLIa HCITOJIb30BaHA 3aMOPOKEHHO-OTTasiHHAS TIJ1a3-
Ma ISKyIsTa cob6ak B (HU3MOIOTHUYECKHX COOTHO-
meHusax ans pasdasneHuss CC HEMOCpPeACTBEHHO B
MIPOLIECCE OTUIOAOTBOPEHHUSL.

B nepBoii cepun SKCIEpUMEHTOB CIIEPMAaTO30U b
3aMOpakUBaJIU-0TTauBanu noj 3amuro MDA B
koHUeHTpauu 1 M, OI' — 1 M u cmecu IM®A u 9T
(xoHneHTpanus kaxporo Bemectsa 0,5 M) B cpene
T®A. U3 pucyHka BUJHO, YTO yepe3 1 u mocre
3aMOpPaKMBAaHUSI-OTTaUBaHUS KJIETOK JIyUIlIUE Pe3YJib-
TaThl BBDKMBAEMOCTU HAOJIIOAAINCH NIPU HCIOJb-
30BaHMM CMECH KPUOIPOTEKTOPOB. II0NBHKHOCTB
cocrasmia 60+10%. OxHako yepes 8 4 MOABMKHBIMHU
OCTaBaJUCh TOJIBKO CIIEPMHUHU, 3aMOPOKEHHO-
oTTasHHbIC nox 3amuTor JIM®PA, ux mogBHKHOCTh
coctaBuia 25+5%. Takum 00pa3oMm, UCTIOJIE30BaHHE
cMecH JByX kpuomnporekropoB IM®PA u 3I' mpu
3amopaxkuBaHuu CC He nano MOJOXKUTEIbHOTO
a¢dekra, HaOMIOAABIIETOCS ISl CIIEPMATO30U/I0B
netyxa [4]. Pe3ynerarsl IpoBeI€HHOT0 AKCIIEPUMEHTA
MOTYT OBITh HOATBEP)KICHUEM BBIBOJOB O OOJIbIIEM
HEraTMBHOM BIXsHUM D] Ha ciepMuu 110 CPaBHEHHIO
¢ JIM®A [5]. Kpome Tor0, CHIDKEHHE KOHIICHTPAITHH
JAM®A B cMecH KpHOTIPOTEKTOPOB MOTIIO TAKXKE OBITh
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thawed cells may play a significant role in obtaining
multi-fetal litters. There was reported about a high
index of fertilization when frozen-thawed second
fraction, containing the cells was diluted with the
mixture of plasmas from the first and third ejaculate
fractions directly prior to artificial fertilization of estrous
females [19, 21]. To use the additive mentioned in the
technique of artificial fertilization it was a need in
finding the storage mode of ejaculate plasma. The
paper [6] shows that after freeze-thawing of isolated
protein enzymes in buffer and salt solutions the
preservation of their molecular structure and bioche-
mical properties is possible. Therefore in this research
we used frozen-thawed plasma of canine ejaculate
under physiological ratio for dilution of CS directly
during fertilization.

In the first set of experiments the spermatozoa
were frozen-thawed under DMFA protection in
concentration of 1M, 1M EG and the mixture of DMFA
and EG (concentration of each substance was 0.5 ml)
in TFA medium. The figure shows that in 1 hr after
freeze-thawing of cells the best results were observed
when the mixture of cryoprotectants was used.

The motility made 60+10%. However in 8 hrs just
the spermatozoa frozen-thawed under DMFA
protection remained motile, their motility made 25+5%.
Thus use of the mixture of two cryoprotectants, DMFA
and EG when freezing the CS did not affect positively
if compared with the effect observed for fowl
spermatozoa [4]. The results of this experiment may
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IMoxsumxuHocTs CC B ycmoBusix runorepmun (6°C) mocie
3aMOpaXXMBAHUS-OTTAUBAHUS B mpucyTcTBuu: [0 — 1 M
JIM®A; & — 1 M O B - emecu JIM®PA u O (o 0,5 M
KaXJ0ro), n=>5.

CS motility under hypothermia (6°C) after freeze-thawing in
presence of: 0 — 1M DMFA; & —1M EG; Bl — mixture of
DMFA and EG (by 0.5 mg each),n=>5.
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TIPUYMHOM TOHIDKEHHS YPOBHS COXPaHHOCTH
CIIEpMATO30U10B.

st npoBepku QyHKIMOHATBEHON ITOJTHO-
LIEHHOCTH KPUOKOHCEPBUPOBAHHBIX MOJ

Tabauna 1. Xapaktep TeUeHHs 3CTpyca U OKa3aTeNN IEHHOCTH

caMoK B onbITe (M+m, n=5)

Table 1. Character of estrus course and littering indices for the

females in experiment (M+m, n=5)

samuton JIM®A cnepmueB cobak Obuia Camku Females
MIpOBEICHA CEPUS ONBITOB IO UCKYCCTBCH- “C;flgji:’m
HOMY OIUIOJIOTBOPEHHUIO CAMOK 3aMOpO- L o o s o
’KEHHO-OTTassHHBIMU kieTkamu [17-20].
OueHuBaIM MHOTOILIOAUE U (DU3HOJIOTHU- A}?faﬁfjfiﬁggfa‘” et | e e | ues | oo
YECKOE COCTOSIHUE TIOJYUYEHHBIX IIIEHKOB B Days of insemination after
o estrus

Te4eHue 25 THel co THS MIEHEHHUS CaMOK
(tabm. 1). Cpenaue moka3aTeNy MEeHEHUS Crenens BHPAKEHHOCTH

o o acTpyca + + + + +
B KOHTPOJIbHOU U ONIBITHOM I'pyIiIax cocTra- Estrus manifestation rate
Brn 9,8+1,25 1 6,3+0,7 cOOTBETCTBEHHO.

o PeaKLU/IFI Ha caMIia + + + + +

CnenoBaTenbHO, B ONBITHOW TpyIme Response to a male
KOJMYECTBO LICHKOB OBLIO MEHBIIE, YeM T )

o o e‘{-eHI/I.e IIeHHOCTHU,AHEN 64 69 65 _ 69
B KOHTposbHOH (p<0,05). OnHOM 13 Mpu4YrH Littering course,days
CHHKECHHS MHOTOIUIOAMS B MOMETax Pasmep moMETArOAOR
OTIBITHOH TPYIITBI MOTJIO OBITH TOHWKEHUE Litter size,number of 6 6 8 - 5

u 1es

KHU3HECTIOCOOHOCTH CIIEPMAaTO30UI0B Pupp

rocie KpuokoHcepBupoBaHusi. OmHAKO

clleAyeT OTMETHUTH, YTO KOJUUYECTBO IEHKOB B
OOJIBIIMHCTBE TOMETOB (4-X U3 5-TH) OBLIO Ha YPOBHE
HOPMBI, IPUHATON B TUIEMEHHOM COOaKOBOJICTBE
(6 menkoB B moMmeTe). beutm mpoBeaeHBI HUCCIEno-
BaHHA (PyHKIMOHAIEHOTO COCTOSTHUA MTOJIYY€HHBIX B
KOHTPOJIHOM Y B OIIBITHOM IPyTIax NIEHKOB HA MOMEHT
poXxIeHuUs 1 Ha 25-1 ieHsb skn3Hu. Kak BuHO u3 1adi. 2,
B KOHTPOJIBHOM Tpy1Ie OblI0 6 IMEHKOB C MACCOM Tena
ipu poxkaeHnu menbie 0,33 xr. Takue MeHKH UMenn
OTIpeNICTICHHbIE OTCTaBaHUs B Pa3BUTUHU, 2 U3 HHUX
yMepiau. B To ke BpeMs B OIIBITHOM TpyIIe HIEHKOB
CO 3HAUMUTEIBHBIMU OTKJIOHEHHUSIMH OT CPEIHETO
3HaUEHHsI )KUBOH Macchl HE OBLIIO.

Ha ocHoBanuu gaHHBIX TaOl. 2 MOXKHO CHENaTh
BBIBOJI O OJTY4YEeHUH (PU3HOJIOTUIECKH TOTHOLEHHBIX
MHOTOIUIOJHBIX MTOMETOB Ipu ucnois3oBannu CC,
3aMOPOKEHHBIX U OTTAsHHBIX O] 3aIIUTOW CpPEIbI
TDA, comepxameit 1 M IM®A. Cpensss >kuBast
Macca MMOMETOB B ONBITHOM Tpymiie Obljla HEe3HAYH-
TEIbHO BBIIIE TAHHOTO MOKa3aTeisi KOHTPOJIbHOU
TPYTITBI KaK P POXKIEHHUH, TaK ¥ HA 25-1 AeHB )KU3HU
LICHKOB (pa3iuyus HenoCTOBepHHI, p>0,05).

IlonydeHHbIe pe3yabTaTsl MO3BOJAIOT CUUTATh
JAM®A Oonee nepcrneKTHBHBIM il KPHOKOHCEPBU-
poBanust CC KpHOIIPOTEKTOPOM IO CpaBHEHUIO ¢ OI
1 pEKOMEHJI0BATh €T0 AJIS HCIIOJIb30BaHUs B IJIEMEH-
HOM COOaKOBOJCTBE.

Ha cnepmaro3onax cobak paHee ObIIIO UCCIIETO-
BaHO BiHMsSHHE Tinuiepuna, OI, 1,2-mponananona
(1,2-I11), mumernncynbdokcuaa (AMCO) u IMDA.
[1o nanHBIM [5] U3 yKa3aHHBIX KPHOIIPOTEKTOPOB HaH-
oosee aphexTUBHYIO Kpro3aIuTy mposieisier JJM®DA.
Mexanusmel BnusHus JJM®@A Ha criepmMaro3ousl B
porecce KpHOKOHCEPBUPOBAHUS U3YUEHBI HEJOCTA-
TOYHO [5]. OnpeieneHHble NPEANOChUTKA K TOHUMAaHUIO
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confirm the conclusions about bigger negative influence
of EG on spermatozoa if compared with DMFA [5].
In addition, decreased concentration of DMFA in the
mixture of cryoprotectants also might be a cause of
the reduction of spermatozoa survival rate.

To check functional integrity of cryopreserved
under protection of DMFA canine spermatozoa there
were done several experiments on artificial fertilization
of females with frozen-thawed cells [18-21]. The
multifetation and physiological state of resulted puppies
were assessed for 25 days from the date of female
whelping (Table 1). Mean values for whelping in the
control and experimental groups made 9.8+1.25 and
6.3+0.7, correspondingly. Therefore in experimental
group the number of puppies was lower than in the
control one (p<0.05). One of the causes of the
reduction of multifetation in the litters of experimental
group could be a decrease in spermatozoa viability after
cryopreservation. However it should be noted that the
number of puppies in the majority of litters (in 4 of 5)
was at the norm level assumed in canine breeding (6
puppies in a litter). There were performed the studies
of functional state of the puppies obtained in the control
and experimental groups to the birth moment and to
the 25™ day of their life. The Table 2 shows that in the
control group there were 6 puppies with a body mass
less than 0.33 kg at their birth, these puppies were
retarded in their development, 2 of them died. At the
same time in experimental group there were no puppies
with significant deviations from a mean value of living
mass.

Based on the data of Table 2 one can conclude
about the obtaining of physiologically valuable multifetal
litters when using the CS frozen and thawed under
TFA medium protection, containing 1M DMFA.
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MPOIIECCOB, MPOUCXOIANINX HA
KJIeTOYHOU MeMOpaHe IpHu ee
KOHTaKT€ C KPHOIPOTEKTOPOM,
MOXET JaTh aHaiu3 (QPU3UKO-

Taonaunua 2. XapakTepucTHKa [IOMETOB IICHKOB, OTYy4YEHHBIX ITOCIIe
OIIJIOAOTBOPEHHSI CAMOK COOaK 3aMOpokeHHO-0TTassHHBIMU CC 1 ripn

ecTecTBeHHOH ciryuke (M=+m, n=5)

Table 2. Characterization of puppies’ litters obtained after fertilization of canine
females with frozen-thawed CS and during natural mating (M+m, n =5)

XUMHUYECKUX XapaKTEPUCTUK BE-
Bospacr mjeHkoB
IIECTB, UCIIOJIB3YEMBIX B KpHO3a- Age of puppies
IIAUTHBIX pacTBOpax, a TakKkKe
o IMokazarean OmnbITHas rpymna KonTpoabHas rpymnmna
0COOCHHOCTEH TIa3MaTHIECKIX Indices Experimental group Control group
memOpan CC. M3BecTHO, 4TO
1-i1 AeHB 25-i1 AeHD 1-i1 peHB 25-11 AeHb
KO3 PHUIUEHT TPOHUIIAEMOCTH 1 day 25 day 1 day 250 day
mem6pan CC nns Boasr (L)
o CpeaHee KOANYECTBO IIEHKOBBIIOMETE,
SHaYUTCIbHO MCHBIINH I10 CpaB- TOAOB 6,3=0,7 6,3+0,7 9,8%+1,25 9,4%+1,47
HEHHIO C DTHM IIOKa3aTeleM y Average number of puppies in litter
Ipyrux MieKonurtarouux [24] u CpeAMSIsT JKHBAST MAacca MOMeTa, K 0530401 | 284033 | 0505402 | 26=017
1 1 Average living mass of litter kg DR T e e
paseH 0,0029 MKMXMHUH ' XaT™m .
CHG,Z[OBaTeJIBHO, IJ11 KPUOKOH- QHHETHT + + + +
etite
cepsupoBanus CC xenaTenbHO bp
HCIOJIB30BATh KPUOIIPOTECKTOPEI, [osepenyeckue peakium + + + n
Behavioral parameters
CIIOCOOHEIE IIPOHUKATHL BHYTPb
KJIETOK HE TOJIBKO 4 “BOI- Temneparypa Teaa, °C
€ ”0 € TO 0 4epe3 on Body temperature, °C Hopma Hopma Hopma Hopma
HBIC  KaHaJIbl, HO U Y€PE3 JIMITU -
HBI OMCIIOM. BepOHTHO, OIIHOﬁ u3 lgijl\;ec Hopwma Hopwma Hopma Hopma
IIPUYUH HEBBICOKHX PE3YJIILTATOB
YpoacTBa _ _ _ _
KPHOKOHCEPBHPOBAHNS CC mog AponerBe
3ammMTON TuIepuHa u DI sB-
MepTBOpPOKACHHLIE, yMepIlre _ _ _
JIACTCA UX CPAaBHUTCIIBHO HU3KaA Dead-born,dead 2
muno(uIbHOCTG [2,4, 17, 22].
[Jenkn c maccoi Menbie 0,33 Kr _ _
I/ISBCCTHO, 4TO MOKa3aTeyeMm, Puppies with the weight less than 0.33 kg 2 6

CBHUJIETENLCTBYIOIIUM O CIIOCO0-
HOCTH BEIIECTB NPOHHUKATH B
JUNUIHBIE YYACTKH MEMOpaHbl KJIETOK, SIBJISETCS
ko3 unueHt pacupenenenus (K,) BemecTs B
cucrteme Boga-HenossipHast ¢aza. [lo yOwBanuio K,
B CHCTEME N-OKTaHOJI-BO/Ia U3yUYE€HHBIE KPHOTIPOTEK-
TOPBI, @ TAK)KE€ HEKOTOPBIE IPYTHe PacHpeaessatoTcs
takuM ooOpaszom: JJMCO>IM®DA>1,2-I1/1>D1>11u-
uepud [4]. IMCO umeeT B 3TOM psay Hanboiee Bbl-
cokuii mokazarenb K,. DTu maHHbIe OBUIH TOTYYEHBI
9KCIIEpUMEHTANLHBIM ITyTeM. B pabote [ 10] Teopertu-
YEeCKH MOKa3aHO, YTO M3 YKa3aHHBIX BHIIIE BEILECTB
JIM®A u JIMCO o6nagaroT CBOWCTBAMH, XapakTe-
PU3YIOIIMMH MX KaK BELIECTBa, CIOCOOHBIE TPOHUKATh
Yyepes IUMUAHBIC yYaCTKU MEMOPaHbl BHYTPh KJIETOK.
Caenosatensno, IMCO u IM®A moryT ObITh Iiepc-
MEKTUBHBIMH KPHOTIPOTEKTOPaMH IIPH KPHOKOHCEPBU-
posannu CC. B T0 xe Bpems B padorax [5, 22] moka-
3aH0, 4yT0 JIMCO oKa3bIBacT HEraTUBHOE BIUSHHE Ha
CC elrie Ha dTalle KCIO3UIMH, a IIOJBUKHOCTD KJIIETOK
Tocyie KpUOKOHCEpBUpOoBaHUs o 3ammuroi JJMCO
CYIIIECTBEHHO HMKE T10 CPABHEHHIO C TIOABHYKHOCTHIO
KJIETOK, 3aMOPOKEHHO-OTTasTHHBIX ITO]T 3aIIUTON TJTH-
uepuHa. HeBbicokuii kpro3amuTHbli 3¢ ek, nomy-
YEHHBIN ITpH KpHoKoHcepBrupoBaHuu CC moj 3amuTon
AMCO [5, 22], BeposiTHO, 00ycioBIeH (U3UKO-
XUMHAYECKHUMH CBOWCTBaMHU €ro MoJexyinsl. Ilo 3Ha-
YEHHIO IUIOIEHOTO MOMEHTA KPUOTIPOTEKTOPHI, ITPH-
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Average living mass of a litter I experimental group
was slightly higher than this index for the control group
both at the birth moment and to the 25th day of puppies’
life (the differences are not statistically significant,
p>0.05).

The obtained results enable the considering of
DMFA as more perspective for cryopreservation of
CS with cryoprotectant in comparison with EG and
the recommending it to be used in canine breeding.

Previously in canine spermatozoa there has been
investigated the effects of glycerol, EG, 1,2-propane
diol (1,2-PD), dimethylsulfoxide (DMSO) and DMFA.
As it was reported [5] from the cryoprotectants
mentioned the most effective cryoprotection is
manifested by DMFA. Mechanisms of DMFA effect
on spermatozoa during cryopreservation have been
insufficiently studied [5]. Certain preconditions for
understanding the processes proceeding on cell
membrane at its contact with cryoprotectant may be
provided by the analysis of physical and chemical
characteristics of the substances being used in
cryoprotective solutions as well as peculiarities of
plasma membranes of canine spermatozoa. It is known
that permeability coefficient of canine spermatozoa
membrane for water (L,) is significantly less if
compared with this value in other mammals [24] and
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MeHsiemble 11 CC, pacnpenenstores B pan: AMCO>
AMOA>Tunepun>31>1,2-111 [4]. OTa pusuko-
XUMHYECKasd XapaKTEepUCTUKA BEIIECTB OTPAXKAET UX
CIOCOOHOCTB K 00pa30BaHHIO BOJOPOAHBIX CBS3EH KaK
C MOJIEKYJIaMU BOJBI, TaK ¥ ¢ (YHKIIMOHAJTbHBIMH
rpynnamMu XMMHYECKUX COSAMHEHUN MM MaKkpOMO-
nexyn. Ha ocHoBaHMM aHanm3a GU3NKO-XUMUYECKHX
cBolicTB K, AUIOJBHOrO MOMEHTa PaCCMOTPEHHBIX
KPHOIIPOTEKTOPOB, CTPYKTYphl Monekyn JMCO u
JAM®A, a Taxxe ¢ y4eTOM OCOOEHHOCTEH CTPOEHHUS
MeMOpaH criepMaTo3ouaoB cobak [8, 15], MoxHO
NPEANONOKUT, uTo JJM®DA B MEHbIIIEH CTEIEHH CBSI-
3BIBAETCS C MOJIIPHOHN 0011acTbi0 MeMOpaH KIETOK, a
MIPEUMYIIECTBEHHO BCTPAUBAETCA B €70 HEMOJSAPHYIO
obuacts [4, 5]. B To e BpeMs MOYKHO IPENIOT0XKHUTD,
YTO NPUYHHBI HU3KUX PE3yIbTaTOB cOXpaHHOCTH CC
noft 3amuToi JIMCO cBsizaHb ¢ THAPOGUITBHO-THIPO-
(hobuBIM OamaHcoM ero Moiyekynsl. [lo-Buammomy,
JAMCO B cycnier3un CC akTHBHO B3aMMOJIEHCTBYET
C BOJIOM U B MEHBIIEH CTEIIEHU JIOKAJIU3Y€eTCs B THAPO-
(hoOHBIX yuacTKax IUTa3MaTHYECKUX MeMOpaH Kiie-
TOK.

UccnenoBanusa kpuo3amuTHBIX CBOMCTB Ol B
koHUeHTpanuu 1 M, JIM®A B koHuentpauuu 1 M u
cMecu kpuonpotekropoB OI' u JIM®DA B KOHIIEHT-
pauuu 0,5 M kaxporo mokaszanu, uro Ol sBusercs
MeHee 3¢ PeKTUBHBIM KpronporektopoM st CC mo
cpaBHeHuo ¢ JIM®A. KpuoszamutHoe neiicTBue Ha
CC cmecu BemectB JJM®A u OI' B KOHIIEHTpaIIuu
0,5 M xaxnmoro B cpene TMOA meHee BBIpaKE€HO IO
CpPaBHEHHUIO CO CPENIoi, B KOTOPOH cofiepKalics TOJIbKO
JAM®A B xorunentpanuu 1 M. [lanenue mokazarens
MTOABM)XKHOCTH 3aMOPOKeHHO-0TTagsHHBIX CC OBLI0
OoJsiee BRIpaXXEHO B Cpefax, couepxamux 6o O,
6o cmeck OI' u JIM®DA. Pe3ynbrars! 3TOr0 3KCIie-
pUMEHTA Jal0T OCHOBAHME C/AENATh BHIBOJ O CPABHHU-
TelnbpHOo Ooiee BeicokoH TokcnuHoctu DI mig CC mo
cpaBHeHUIO ¢ JIM®DA.

BbiBOADI

BrIsiBIIEHO, YTO cMeECh KpUONpOTEKTOpoB JJMDA
n OI' B xornentpanuu 0,5 M kaxaoro BemecTBa
MIPOSBIISIET MEHEE BBHIPAXXECHHOE KPHO3AIIUTHOE
JIEHCTBHE B OTHOIIICHUHU CTIEPMATO30UI0B COOAK, 4eM
JAM®A B xontenTparuu 1 M, Ho 6oitee 3 dhekTrHBHA
IIPY KPHOKOHCEPBUPOBAHUH CIIEPMATO30UI0B COOAK O
CpPaBHEHUIO CO cpeoi, coaepxaiieit JI' B KOHIEHT-
pauu 1 M.

[NokazaHo, 4TO criepMaTo30u bl CO0aK, KPHOKOH-
cepBUpoBaHHbIE 1o 3amuToi JIM®DA B KOHIIEHTpaIu
1 M, B cpeae, coaepxaniei! TpHOKCUMETUIaMUHOME-
TaH, PPYKTO3y U SMIHBIN AIbOYMIH, COXPAHIIOT (yHK-
LIMOHAIBHYI0 aKTUBHOCTb U IIPHU UX HCIIOJIb30BAHUU B
HCKYCCTBEHHOM BHYTPUBJIATAJIUIIHOM OCEMEHEHUHU
MIO3BOJISIIOT N0JIy4aTh 3I0POBOE MOTOMCTBO.
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makes 0.0029 pmxmin—'xatm!. Consequently for
cryopreservation of canine spermatozoa the use of
cryoprotectants capable of penetrating inside cells not
only via “aqueous® channels but also through lipid
bilayer is preferable. One of the causes of not very
successful cryopreservation results of CS under either
glycerol or EG protection in previous researches [2,
17, 22] is likely their comparatively low lipophily [4].

It is known that the feature, testifying to the ability
of substances to penetrate in lipid sites of cell memb-
ranes is distribution coefficient (K;) of substances in
the system of water-nonpolar phase. On decrease in
K, in the n-octanol-water system the studied and also
some other cryoprotectants are distributed by the way
as follows: DMSO>DMFA>1,2-PD>EG>glycerol [4].
DMSO has in this row the highest K, index. These
data were experimentally obtained. In the paper [10]
there was theoretically demonstrated that among the
mentioned above substances DMFA and DMSO had
the properties characterising them as those capable of
penetrating via membrane lipid sites inside cells.
Therefore DMSO and DMFA can be perspective
cryoprotectants during CS cryopreservation. At the
same time in the papers [5, 22] it was shown that
DMSO affected negatively CS even at the exposure
stage and post-thaw cell motility when using DMSO
was significantly lower if compared with motility of
the cells frozen thawed under glycerol protection. Low
cryoprotective effect found during CS cryopreser-
vation under DMSO protection in previous researches
[5,22] is probably stipulated by physical and chemical
properties of its molecule. On the value of dipole
moment the cryoprotectants applied for CS are
distributed as the row: DMSO>DMFA>glycerol>EG>
1,2-PD [4]. These physical and chemical characte-
ristics of the substances reflects their ability to form
hydrogen bonds both with water molecules and with
functional groups of chemical compounds or
macromolecules. On the base of analysis of physical
and chemical K, properties, dipole moment of
considered cryoprotectants, structure of DMSO and
DMFA molecules as well as with taking into account
the peculiarities of structure of canine spermatozoa
membranes [8, 15], one can believe that DMFA in
less extent is bound with polar area of cell membranes,
and predominantly is built-in its non-polar area [5, 6].
At the same time the causes of low results of CS
integrity under DMSO protection in previous
researches may be supposed as resulting from
hydrophilic-hydrophobic balance of its molecule.
Perhaps, DMSO in CS suspension actively interacts
with water and in less extent is localized in hydrophobic
sites of cell plasma membranes.

Investigations of cryoprotective properties of EG
under 1M concentration, DMFA under 1M and mixture
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of cryoprotectants of EG and DMFA under 0.5
concentrations for each have shown that EG is less
effective cryoprotectant for CS if compared with
DMFA. Cryoprotective effect of the mixture of DMFA
and EG in 0.5 concentration for each in TFA medium
on CS is less manifested if compared with the medium,
containing only DMFA in the concentration of 1M.
The reduction of the motility index of frozen-thawed
CS was more manifested in the media containing either
EG, or the mixture of EG and DMFA. The results of
these experiment permit to conclude about compa-
ratively higher EG toxicity for CS if compared with
DMFA.

Conclusions

The mixture of DMFA and EG cryoprotectants
under 0.5 M concentration of each has been revealed
as manifesting lower cryoprotective influence in
respect of canine spermatozoa than 1 M DMFA, but
more efficient during cryopreservation of canine
spermatozoa with the medium containing 1 M EG.

It has been demonstrated that canine spermatozoa
cryopreserved with 1 M DMFA protection in the
medium containing trioxymethylaminomethane,
fructose and egg albumin preserve functional activity
and when being used in artificial intravaginal
insemination they enable the obtaining of healthy

progeny.
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