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V3y4anu HIUTOTOKCHYHOCTH BEIIECTB PSIIOB aMHJIOB M JHOJIOB (110 TPH MPEICTABUTENS) 10 OTHOLICHHUIO K CIIEPMUSIM IeTyXa 1
MHJIIOKa Ha JTarle TOrOTOBKH K 3aMopakiuBaHui0. [Toka3aHo, 4T0 HaMMEHbIIIEE OBPEXKIArOIIee eHCTBIE HA CIIEPMUH I1ETyXa HAOIF0IaeTCst
B ipucytcTBun qumetuindopmamuaa (IM®DA) u cmecu JIMDA + 2,3-0yraHamon, Ha CHepMHUU HHITIOKA — dTHICHIHKOIS (D) 1 cmecn

JIM®A + DT

Knioueswvie cnosa: OUTOTOKCUYHOCTDH, KDUOIIPOTECKTOPLI, aMHU/Ibl, AUOJIBI, MOpq)O.IIOI‘I/I‘{CCKaH COXpPaHHOCTD, I/IHKy6aHI/I${.

BuBUamm MUTOTOKCHYHICTH PEYOBUH PSAIIB aMiJliB i JiOMIB (110 TPH MPEICTABHUKA) 110 BiIHOIIEHHIO IO CIICPMiiB MiBHA i iHIUKa Ha
eTarli IAr0OTOBKH JI0 3aMOpoKyBaHHsL. ITokazaHo, 1110 HafiMEHIIIa YIIKOIKYIO4a is Ha CIepMil MiBHS CIOCTEPIracThesi B IPUCYTHOCTI
mumetmwidopmaminy (AM®DA) it cymimi JM®DA + 2,3-0ytanzion, Ha criepMii iHnuka — etmieHnikonto (EI) 1 cyminn IM®A + ET.

Knrouoei cnosa: TUTOTOKCHYHICTB, KPIOTIPOTEKTOPH, aMifIH, 10K, MOp(doIioridHa 30€peKeHICTh, IHKYyOaIis.

There was studied the cytotoxicity of substances from amides’ and diols’ series (three representatives from each) in respect to the
fowl and turkey spermatozoa at a preparative stage to freezing. It was shown, that the lowest damaging effect on fowl spermatozoa
was observed in the presence of dimethylformamide (DMFA) and DMFA + 2,3-buthane diol (2,3-BD) mixture and for turkey
spermatozoa was ethylene glycol (EG) and DMFA+EG, correspondingly.

Key words: cytotoxicity, cryoprotectants, amides, diols, morphological integrity, incubation.

B macrosee BpeMst TOCTUTHYTHI OTIPEICTICHHBIC
yCHexu B 00JacTH KPUOKOHCEPBUPOBAHUS CIIEPMbI
nrtull. Ho cymectByonume MeToasl HE MO3BOJSIOT
JIOCTaTOYHO 3(P(EKTUBHO HCIOJIH30BATH T'CHETHU-
YeCKHUH Marepraj BBICOKOIPOAYKTUBHEBIX MPOU3BO-
auteneid. HecMoTps Ha  yCIOKHEHUE TEXHOJOIUU
KPUOKOHCEPBUPOBAHMUS, IPUMEHEHUE ABYX- U TPeX-
STAMHBIX PEKUMOB OXJIAKIEHUS, MHOTOKOMIIOHEHT-
HBIX KPHO3AMUTHEIX CPEJ, YAAICHIE KPHOIIPOTEKTO-
pOB TIepeT OCEMEHEHUEM, YBEIMUCHHUE CIIEPMOI03HI
U KPaTHOCTH OCEMEHEHUS peabHO He YIAaeTCsl CoXpa-
HUTB MOCIIE 3aMOPaKUBaHUs-0TTanBanus 6oinee 50%
a0COITIOTHO TTOTHOIICHHBIX CIIepMaTo30u10B. [loaToMy
MIOJTyY€HUE BBICOKHX, BOCTIPOU3BOIUMBIX U CTAOUITE-
HBIX Pe3Yy/IbTaTOB OIUIOAOTBOPEHHOCTH SIUIl U BBIBOAA
MOJIOJHSIKA MOCJIE UCKYCCTBEHHOIO OCEMEHEHUS
pa3MOpOKEHHOM CliepMOM OCTaeTCsl HEepelleHHON
poOIEeMOii, TIPEK/IE BCETO ATO OTHOCUTCS K CIIepMe
uHaoka [11-13]. OnHolt U3 TPUYMH 3TOTO SIBISIETCS
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Nowadays there have been achieved the certain
successes in the field of poultry sperm cryopreser-
vation. But the current methods do not provide quite
an efficient usage of genetic material from breeders
of high production. In spite of complication of cryo-
preservation technology, application of two-, three-
stage cooling regimens, multicomponent cryoprotective
media, cryoprotectant removal before insemination,
increase in sperm dose and insemination procedure
multiplicity, one does not really manage to preserve
more than 50% of absolutely integral spermatozoa after
freeze-thawing. Therefore the obtaining of high,
reproducible and stable results of egg fertilisation rate
and young bird hatching after artificial insemination
with frozen-thawed sperm has remained an unsolved
task, first of all it concerns the turkey sperm [11-13].
One of these causes is a damaging effect of the applied
cryoprotectants on poultry spermatozoa within their
cryopreservation cycle. Although the phenomenon of
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MOBpEKAAroIIee AeCTBHE MPUMEHSIEMBIX KPUOIPO-
TEKTOPOB Ha CIIEPMHH NTHII B LIUKJIE UX KPUOKOHCEP-
BHPOBaHUsL. XOTs ABIE€HHE IUTOTOKCHYHOCTU KPHOIIPO-
TEKTOPOB JIaBHO obOuienpu3HanHo [10], TeM He MeHee
M3Y4YE€HO HelocTaTouHO. HeratuBHoe nelicTBre KpHo-
MIPOTEKTOPOB €IIe 0 3aMOPaXMBAaHUS KIETOK Cy-
IIECTBEHHO OTPaHMYMBAET MX HCIOIb3yeMYI0 KOH-
LEHTPAIMI0, MPOAYIUPYET KPHOMOBPEXKACHUI Ha
MTOCIIEAYIOMINX 3TalaxX, CHIKAET UX KPHO3ALTUTHYIO
3¢ $EeKTUBHOCTD U IPENSATCTBYET ITOJIHOMY BOCCTaHOB-
JICHUIO KU3HECTIOCOOHOCTH KJIETOK MOCIIE OTTAaUBaHMSI.
Pesynbrats! nccnenoBaHysi IUTOTOKCHYECKOTO AEHCT-
BHS KPUOMIPOTEKTOPOB HA CTIEPMUH ME€TYXa MPUBEICHBI
B[6, 8, 11, 12], Ha cnepmuu una0Ka — B [14].

g ciepMBl ITHIL KaK KPUOMPOTEKTOPBI TPUMeE-
HSIOTCA TIIULEPHH, 3TUiIeHITUKOIb (1), N,N- nume-
tundopmamun (AM®PA), N,N-qumeTunaneramun
(AMALD) [11, 12], aTakxe 1,2-npomanamon (1,2-11]1),
2,3-6yrarnuon (2,3-b/]) B koMOuHaIK C BhIIIEYKa-
3aHHBIMH [6]. [Ipu KpHOKOHCEPBUPOBAHNUN CIIEPMBI
WHIIOKA W3ydYaldd KPUO3AIMUTHYI aKTHBHOCTH
mmunepuna, O, JIMALL u JIMCO [14], Ho kpuompo-
TEKTOp, 00ECIIeUNBAIOIINI HAIe)KHYIO 3alIUTy TPH
JEHCTBUM HU3KHUX TEMIIEpaTyp, HE HallIeH.

Lenb paboThl — CpaBHUTEIBHOE H3YUYECHHUE LIUTO-
TOKCHYECKOTO JICHICTBHUS aMUI0B, INOJIOB M UX CMecer
Ha 3Tane MOATOTOBKH K 3aMOPaKMBAaHUIO CIEPMBI
MeTyxa 1 NHIOKA.

Matepnanbl 1 metoAbI

st uccrienoBaHMil HCIIOJIB30BAIIM CIIEPMY TIETYXA
¥ WHTI0KA KoyuteKunoHHbIX mopony HUMIT YAAH, ee
MOJTy4aTl METOJIOM Maccaka abJOMHUHAIbHON 00-
nactu. IIpuMeHsIn cMech ISKYIATOB HECKOJIBKUX
ocobei. [l OLleHKH COXPaHHOCTH CIIEPMHUEB OIpe-
JeJsIIN MOJBHKHOCTD, MEPEeKUBaeMOCTh (MOA-
BIKHOCTH BO BpeMeHH) Ha Mukpockore PZO KPI-2
(ITonpmra).

KonnyectBo Mopdoaorndeckn MOBpeKACHHBIX
CIIEpPMHEB, OKPAUICHHBIX MPOMUANYM HOIUJIOM,
ompenesum Ha MUKpockore Axio Obzerver Z1 (Carl
Zeiss, I'epmanust) ¢ pTyTHO# JIAaMIIOH, UCTIONB3YsI HA0OP
(bunbTpoB I Bo30y K aeHMs 540—550 HM, HCITyCKaHHS
560—-610 um. [Ipu 3TOM B SAPKHI JKEITO-OPAHKCBBIMA
LBET OKPAITHBAIOTCS TOJIBKO CIIEPMHUU C MTOBPEKICH-
HOW MeMOpaHoii. Bo3HuKaronme maToaorudeckue
HU3MCHEHHS CTPYKTYDBI ClIepMHEB (UKCHPOBAIH C
roMoInkko ayopecteHTHOro 30H1a JICM (4-N-nume-
TUJIAMUHOCTUPHI- | -MeTUIUpUIUH-N-TOIYOJICYITb-
(oHar), ucrons3ys HA00P PUIBTPOB AJIs BO3OYKACHHS
460—490 uM, ncriyckanus 510-550 am. KonuenTpa-
WS KPAcUTENECH B CYCIICH3HMH KJIETOK cocTaBisuia 40—
70 MxM.

W3yuensl Tpu coequHeHus psaaa nuonos: Ol 1,2-
I/, 2,3-B/] u Tpu coequHeHNUS psina anudaTHIeCcKuX
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cryoprotectant cytotoxicity has been long-recog-nised
[10], it has still remained insufficiently studied.
Negative effect of cryoprotectants even before cell
freezing significantly limits their used concentration,
produces cryodamages at following stages, reduces
their cryoprotective efficiency and prevents a complete
recovery of cell viability after thawing. Research
results of cryoprotectant cytotoxic effect on fowl
spermatozoa are given in the papers [6, §, 11, 12], on
turkey spermatozoa in [14].

Glycerol, ethylene glycol (EG), N,N-dimethyl
formamide (DMFA), N,N-dimethyl acetamide
(DMAC) [11, 12], as well as 1,2-propane diol (1,2-
PD), 2,3-butanediol (2,3-BD) in combination with the
mentioned above ones are applied as cryoprotectants
for poultry sperm [6]. When cryopreserving turkey
sperm one studied a cryoprotective activity of glycerol,
EG, DMAC and DMSO [14], but no cryoprotectant,
providing a reliable protection under low temperature
effect, was found-out.

This research was aimed to a comparative study
of cytotoxic effect of amides, diols and their mixtures
at a preparative stage to fowl and turkey sperm
freezing.

Materials and methods

For research we used the fowl and turkey sperm
of collection breeds of Poultry Research Institute of
Ukrainian Academy of Agrarian Sciences. It was
procured by the massage of abdominal area. The
ejaculate mixture from several species was applied.
The motility, survival (motility in time) were determined
with microscope PZO KPI-2 (Poland) for spermatozoa
integrity estimation.

The number of morphologically damaged sperma-
tozoa, stained with propidium iodide, was determined
with microscope Axio Obzerver Z1 (Carl Zeiss, Ger-
many) equiped with mercurium lamp, using the filter
set of 540-550 nm wavelength for exitation and 560—
610 nm for emission. Herewith only spermatozoa with
a damaged membrane are stained in bright yellow-
orange colour. The occurring pathological changes in
spermatozoa structure were fixed by means of DSM
fluorescent probe (4-N-dimethyl aminostiryl-1-methyl-
piridin-N-toluene sulfonate), using filter set of 460—
490 nm wavelength for exitation and 510-550 nm for
emission. Dye concentration in cell suspension was
40-70 uM.

There were studied three compounds of diol series:
EG, 1,2-PD, 2,3-BD and three ones of aliphatic amides:
FA (formamide), DMFA, DMAC. All the substances
with “chemically pure” grade were additionally purified
and identified according to the standard methods [2, 5] .

Fowl and turkey sperm was diluted with 4.7%
glucose solution (320 mOsm) in 1:1 and 1:2 ratio,
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amuoB: hopmamug (DA), MDA, JIMAILIL. Bce
BEIIEeCTBAa MapKu «X. 4.» (Peaxum) NONMOTHUTENHHO
OUYMIIATY ¥ WACHTH(PUUHUPOBATU OOLIECTPUHATHIMH
Merogamu [2, 5].

Crnepmy reryxa pa30aBisiin 4,7%-M pacTBOPOM
r1roK03bI (320 MOcmonb) B cooTHomeHnH 1:1, ciepmy
WHIIOKAa — B COOTHOIIEHUH | : 2, BBIAEPKUBAIH TIPU
0°C B Teuenue 2 4. 3areM M00aBISIM PACTBOP HC-
CJIEyeMOTO BEIIECTBA B TOH ke cpefie 10 TpebyeMoit
KOHEYHOW KOHIEHTPAIUH B CYyCIEH3WH KJIETOK U
WHKYyOMpPOBaJIM B TEUCHUE ONPEAEICHHOTO BPEMEHH
npu 20 u 4°C. BapbupoBany KOHIECHTPALIMIO BEILIECTB
ot 0,25 10 1 M, Bpemsi 3KCIIO3ULIUU CIIEPMBI IITHULI C
BellecTBaMU — OT 15 mMuH 10 4 4.

CraructiuuecKkyto 00pabOTKy NOITyUSHHBIX Pe3yIib-
TaTOB BBINOJIHAIHN 1o MeTony Pumiepa-CTproeHTa.

Pe3yAbTatel M 00Cy)xaeHue

Peakuus kj1eTKM Ha BO3€MCTBUE KPUOTIPOTEKTOpA
TpeOyeT OmpeneIeHHOro BpEMEH! U CYIECTBEHHO
3aBHCHT OT TeMITEpaTypbl MPUOABICHNS U IKCIIO3UITUH.
B cBs3u ¢ 3TM OBUIO M3YyYEHO MOBpPEXKIAroIIee
JIeMICTBHE BHIIIECNIEPEYNCICHHBIX BEIIECTB Ha cliepMa-
TO30Mbl METYXa U MHAIOKA B 3aBUCHMOCTU OT HX
KOHIICHTPALlMK U MPOJOIKUTEIBHOCTH KOHTAKTa C
knetkamu nipu 20 u 4°C. KpuonpoTeKTopsl Wid uX
CMeCH MPUOABIISIIN K CYCIIEH3UH CIIEPMUEB B pacTBOPE
(4,7% TiroK03BI) 10 HEOOXOAMMO KOHEYHOM KOHIIESHT-
parun. [IpubaBienre YiCThIX BEMIECTB HE TPUMEHS-
JI0Ch, TaK KaK X (PU3UKO-XMMHUYECKHE CBOMCTBA
3HAYUTEIHHO OTIMYAIoTCs [5, 7, 9], 0coOeHHO Ha 3Tare
B3aMMOJICHCTBUS BEUIECTB CO CPENIOM, B YaCTHOCTH
C MOJEKyJaMHu BOJIbI, TO3TOMY TpebyeTcsi pasHoe
BpeMs AJI yCTaHOBJIEHHUSA TEPMOJMHAMHUUYECKUX
napaMeTpoB (SHTPONMUHBIX U PHTAJIBINUWHBIX) B
ob6beMe pacTBopa. BzammopneiicTBue BeIIECTB ¢
BOJIOI COMPOBOXKAAETCS TUOO SHAOTEPMHUUECKUM (C
@A), mubo 3x30TepMuIecKuM 3hpexToM (C ocTab-
HbIMU Kpuornporekropamu) [1]. Ilpu sToM mormoie-
HUE WU BBIJIEJIEHUE TeIIa MPH CMEIICHUH C BOAON
HaCTOJBKO 3HAYUTEIHHO, YTO MOXKET BBI3BATh CY-
IIECTBEHHOE M3MEHEHHE TeMIIepaTyphl KIETOYHOU
CYCIICH3HH JIOKAJIFHO MJIM BO BceM oOBeMe.

Ha pucynke mpencTaBieHbl KpHUBBIE CHIDKCHUS
MTOABMKHOCTH CIIEPMHUEB NTHI[ 1OJ BO3JACHCTBHEM
HCcCIeAyeMbIX KpuonpoTekTopoB npu 20°C B 3aBUCH-
MOCTH OT BpeMeHH HHKyOauuu. B koTpone yepes 4 u
XpaHEeHUs] MOABIXKHBIMU OCTaBaluch 10 60% cmep-
MHEB neTyxa u 10 50% cnepmueB HHIOKA, HO MOpQoO-
JoTU4eckH neiabiMu He 6osee 30% KIIeTOK B IEPBOM
ciryudae, He 6onee 15% — BO BTOpoM.

BBenenne KprompoTeKTOPOB B KJIETOUHYIO CYCIIeH-
3HI0 CHIKAET MTOIBMYKHOCTH CIIEPMATO30M/I0B MHIIOKA
IT0 OTHOIIICHUTO K KOHTPOJTIO Yepe3 15 MUH HHKYOarvH.
[Ipu 3Tom ¢ 2,3-b/] moaBm>XHBIMU OcTaeTcs He Oonee
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correspondingly, with 2 hrs’ exposure at 0°C. Then
there was added the solution of studied substance in
the same medium up to the required final concentration
in cell suspension and incubated within the certain time
at 20 and 4°C. Substance concentration and poultry
sperm exposure time with substances were varied from
0.25 to IM and from 15 min to 4 hrs, correspondingly,

The results were statistically processed with the
Student-Fisher test.

Results and discussion

Cell response to cryoprotectant effect requires a
certain time and significantly depends on addition
temperature and exposure. Due to this fact there was
studied a damaging effect of the mentioned above
substances on the fowl and turkey spermatozoa
depending on their concentration and contact duration
with cells at 20 and 4°C. Cryoprotectants or their
mixtures were added into spermatozoa suspension in
the solution (4.7% glucose) up to the necessary final
concentration. No pure substance adding was applied,
since their physical and chemical properties significantly
differed [5, 7, 9], especially at the stage of substance
interaction with the medium, water molecules, in
particular, therefore different time was needed to
establish the thermodynamic parameters (entropy and
enthalpy ones) in solution volume. Substance interaction
with water is accompanied either with endothermic
(with FA) or exothermic (with other cryoprotectants)
effects [1]. At the same time the heat adsorption or
release during mixing with water is so much significant,
that may cause the temperature change in cell suspen-
sion in a local way or in the whole volume.

The Figure shows the curves of poultry spermatozoa
motility decrease under the effect of the studied
cryoprotectants at 20°C depending on incubation time.
In the control after 4 hrs’ storage up to 60 and 50%
fowl and turkey spermatozoa, correspondingly,
remained motile, but morphologically integral were not
more, than 30 and 15% in the first and second cases,
correspondingly.

Cryoprotectant introduction into a cell suspension
reduces the turkey spermatozoa motility in respect to
the control in 15 min of incubation. At the same time
with 2,3-BD not more, than a half of cells remains
motile. A sharp decrease in rectilinear-progressive
movement of turkey spermatozoa is observed in 2 hrs
(Figure, b), in 3—4 hrs of spermatozoa incubation with
all the cryoprotectants, excluding EG and DMFA, cells
completely die.

Decrease in motility of fowl spermatozoa under the
effect of the studied substances, excluding FA, in cont-
rast to the turkey spermatozoa, occurs more gradually
(Figure, a). When introducing FA into the fowl
spermatozoa suspension, more than 50% cells lose their
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IIOJIOBHMHBI KJIETOK. Pe3Koe najaeHue npsiMoJIMHEHHO-
MOCTYTIATENFHOTO JABHKEHHUS CIIEPMHUEB HH/IFOKa Ha0-
mofaercs uyepes 2 4 (pUCYyHOK, 0), uepe3 3—4 4 HHKY-
0aruy criepMUeB CO BCEMHU KPHOIPOTEKTOPAMH, KpOMe
OI' u IM®A, kieTku THOHYT MOTHOCTHIO.

CHmkeHHe MOIBMKHOCTH CIIEPMATO30HM/I0B TIETyXa
IO/ BO3JEHCTBUEM HCCIIETyEMBIX BELIECTB, KPOMeE
@A, B ONIMYHE OT CIEPMHUEB MHJIOKA MPOUCXOIUT
Oomnee turaBHO (pucyHOK, a). [Ipu BBenenuu DA B
CYCIICH3HIO CIIEPMHUEB NETyXa MOABMKHOCTH TEPSIOT
oonee 50% xneTok, yepe3 60 MUH MHKyOauu oc-
Taercst okosio 30—35% MOABMIKHBIX CIIEPMATO30UI0B
1 nanee HaOmiomaeTcs MOJHAS THOENb KIETOK.
Peakmus cnepmuieB uHAOKa Ha BBeAeHne DA oTiu-
yaeTcs OT cnepMueB neryxa. Yepes 15 MHH HHKY-
0anuu MOJBMKHOCTH COXPaHSIIH 75% KIeToK, uepe3
60 muH Habmomanock 50% MONBMKHBIX CIIEPMAaTO-
30MI0B MH/IIOKA, HO "epe3 3 4 Bce KIETKH MOTHOAIH.

Crnenyet otMeTuTh, 4to BBeaeHue 1,2-I1/] B cyc-
MIEH3MIO CIIEPMHUEB TE€TyXa BBI3BIBAIO MOTEPIO MOJ-
BrkHOCTH 50% KJIETOK. DTO HE COIIacyeTcsl ¢ paHee
MTOJIYYCHHBIMHU JaHHBIMU [8], BEpOSATHO, MPUIHMHON
sIBJIEeTCS ApyToil cocTtas cpesl. Ho yepes 4 4 uHKy-
OaLuy MOBMKHOCTD CIIEPMHEB METyXa Habmonanach
B ipucytctBuH 1, 2-11J1 (pucyHoK, a).

CHmwKeHHe TeMnepaTypsl HHKyOaIu CrepMHEB
IITUI] ¢ KPHOIIPOTEKTOPAMH MO3BOJISIET CYILIECTBEHHO
YMEHBIINTh UX MOBPEXKAIOIIEe IEHCTBIE HA KIETKH,
T. €. UX IIUTOTOKCUYIHOCTS [6, 8, 12]. bruta uzyuena
MepekMBaeMOCTh CIIEPMHUEB METyXa U HHIIOKA B
3aBUCUMOCTH OT KOHIEHTPALUU BEUIECTB U NMPOJOI-
KUTENBHOCTH WX KOHTAaKTa C KJIETKaMHU IpU TEMIIe-
patype 4°C. U3 Tabmn.1 BugHO, 9TO OOMIHIT XapaKTep
peakuuy crIiepMHUeB MeTyXa | WHAIOKA IO BO3IEHCT-
BHEM M3YYEHHBIX aMHU/I0B U TUOJIOB MMPAKTUIECKH HE
n3mMeHwiIcsi. CHUKEHUE KOHLEHTPALUHA BEUIECTB B
CYCIICH3HH CTIEPMHUEB MTHUI] IPUBOJIUT K MTOBBIIIEHUIO
KOJIMYECTBa IMOABMKHBEIX KiIeToK Ha 10-15% Ha
MPOTSKEHUH BCETO BpeMeHH HHKyOaruu. laxe crep-
MUH HHAIOKA, 00Jiee 4yBCTBUTEIBHBIC K BO3CHCTBHIO
KpHOTIPOTEKTOPOB, COXPAHSIOT CBOO TIOJIBUKHOCTH B
TEUCHUE JUTUTEILHOTO BpeMenn. Uepe3 3 1 HaOmI0-
naetcs 10 15-20% noaBMKHBIX CHEPMHEB MHIIOKA
(c OI, AM®A u IMAILI mo 30-40%) u go 25-35%
CIIEPMHEB TIETyXa COXPAHSIOT MOABMXHOCTH (¢ Ol
1,2-IT0 u JIM®DA no 40-45%). [TomHas rubens criep-
MaTO30MJ0B MHJIOKA 3a TMEpHOJ MHKYyOaluu oTMe-
yaetcs B npucytcteuu @A, 1,2-I1/1 u 2,3-B/1. Cnep-
MHH TIETyXa TOJHOCTBIO TEPSIOT MOJBHKHOCTD 32
neproA nHKybanuu Toibpko ¢ DA (tabm. 1).

B tabn. 2 mpeacraBieHo KOMMYECTBO MOPQOIIO-
THYECKHU MOBPEKIEHHBIX CTIEPMHUEB NIETYXA U HHIOKA
P IEHCTBUHM M3YYEHHBIX BEIIECTB B 3aBUCHMOCTHU
OT MX KOHIIEHTpAIlMU W TeMIepaTypbl WHKYOaIuu.
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motility, approximately 30-35% motile spermatozoa
remain in 60 min after incubation with following
complete cell death observation. Turkey spermatozoa
response to FA introduction differs from the fowl ones.
In 15 min after incubation the motility was kept in 75%
of cells, in 60 min 50% motile turkey spermatozoa were
observed, but 3 hrs later all the cells died.

Of note is the fact, that 1,2-PD introduction into
the fowl spermatozoa suspension caused the motility
loss in 50% cells. This fact does not correlate with the
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3aBUCUMOCTb COXPAaHHOCTH CIIEPMHUEB MeTyXa (a) ¥ HHAIOKa
(0) 1o 3amoOpaknBaHUs OT BPEMEHH HHKYOAINH C KPHUOIIPO-
tekropamu npu 20°C (KOHLEHTpaUs KPUOIPOTEKTOPOB
1 M): @ —xontpons; M — DA; A — [IMODA; @ — IMAIL;
O-2r;0-2,3-B]]; A —1,2-T1]1.

Dependency of fowl (a) and turkey (b) spermatozoa integri-
ty prior to freezing on incubation time with cryoprotectants
at 20°C (concentration of cryoprotectants made 1 M): @ —
control; Il — FA; A — DMFA; @ - DMAC; O-EG; O —
2,3-BD; A—1,2-PD.
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Tabéauua 1. 3aBUCHMOCTS COXPAaHHOCTH CIIEPMHUEB IIETyXa U MHAIOKA 10 3aMOPAKUBAHUS OT BpEMEHH

MHKYOanuu ¢ kpuornporekropamu npu 4°C (n=6)

Table 1. Dependency of fowl and turkey spermatozoa integrity prior to freezing on incubation time

with cryoprotectants at 4°C (n = 6)

Vccaepyemoe Konenrpanus, HOMH@QCTBJ%(qep?3 MUH.
BeIeCTBO M Motility, %, in min.
Studied Concentration,
substance M 15 60 90 120 180 240
Cnepmun neryxa Fowl sperm
Komrpoas - 95 = 4 90 =9 85+9 85=9 70 = 7 60 = 6
Control
0,25 60 =6 50 =5 40 = 4 30 =3 20 =2 10 =1
oA 0,5 60 = 6 50 %5 40 =4 25 =3 10+ 1 0
1,0 50 =5 40 = 4 35+4 20 =2 0 0
0,5 85+9 80 =8 70 =7 60 = 6 50 =5 303
AMOA
DMFA
1,0 80 =8 75 *+8 65 = 7 55 +6 45 £ 5 35+4
0,5 80 =8 75+ 8 65 = 7 50 =5 30 =3 20 =2
AMALL
DMAC
1,0 75+ 8 70 =7 50 =5 35+4 20 =2 10 =1
0,5 85+9 80 =8 70 =7 65 = 7 45 5 30 =3
or
EG
1,0 80 =8 75+ 8 70 =7 60 = 6 40 = 4 20 =2
0,5 70 =7 60 = 6 45 %5 40 = 4 354 152
2,3-BA,
2,3-BD
1,0 60 =6 55 +6 40 = 4 35=%4 253 10 =1
0,5 65 = 7 60 = 6 55 +6 45 %5 40 =4 30 =3
1,2-TIA,
1,2-PD
1,0 60 + 6 50 =5 455 30 =3 30 =3 20 =2
Cnepmum nnatoka Turkey sperm
Konrpoan - 90 =9 85+9 80 =8 70 = 7 65 = 7 55 %6
Control
0,25 85+9 70 =7 55 =6 35 =4 25+3 0
QA 0,5 80 =8 70 =7 50 =5 30 =3 /si
FA ) + + ES + ep./single 0
1,0 75 =8 65 =7 45 =5 15 =2 8 =1 0
0,5 85=+9 80 =8 70 =7 50 =5 35 =4 20 =2
AMOA
DMFA
1,0 80 =8 70 =7 60 = 6 45 =5 20 =2 15 =2
0,5 85+9 70 =7 65 = 7 50 =5 35 =4 20 =2
AMALL
DMAC
1,0 70 =7 65 = 7 60 = 6 40 = 4 303 15*2
0,5 85+9 80 =8 70 =7 55 =6 45 =5 30 =3
or
EG
1,0 75 =8 70 =7 60 = 6 50 =5 303 20 =2
0,5 70 =7 60 = 6 55 =6 40 = 4 15 =2 ep./single
2,3-BA,
2,3-BD
1,0 60 = 6 50 =5 455 30 =3 152 ep./single
0,5 80 =8 75 =8 60 = 6 40 £ 4 253 15*2
1,2-TIA,
1,2-PD
1,0 75+8 70 =7 60 =6 30 =3 152 ep./single
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PaccmotpeHnsl naHHble, onydeHHble yepe3 30 MuH
WHKYOAITUH KJIETOK C KPHOIPOTEKTOpaMU. ITO BpeMs,
B T€YEHHUE KOTOPOTO CIIEPMUU MITHUL] PEATIbHO HAXOIAT-
Cd B KOHTaKT€ C KPHOINPOTEKTOpaMH B Ipolecce
KPHOKOHCEPBUPOBAHIS M MOTYT OKa3bIBAaTh HETATHUB-
HOE NIEWCTBHUE: HA dTale MOATOTOBKH K 3aMOpaH-
BAHUIO U TPHU OXJAKIESHUW JI0 TOSBIECHUS TBEPIOH
(ha3er; OT MOMEHTa OTTAaMBAHUS CIIEPMEI U 710 BBEJIE-
HHS €€ B PEMPOAYKTHUBHBIH TPAaKT CaMOK, TaK Kak
M3y4YEHHBIC BEIECTBA HE YAAISIOTCS Iepes] OCEMEHe-
HHUEM U3 Pa3MOPOKEHHON KJICTOYHOU CYCIECH3UHU.
CHIKEHHE KOHLIGHTPAlUU BEIIECTB B CYCIICH3UU U
TEMIIepaTyphl WHKYOaIlul YMEHBINAET KOJIHYECTBO
MOp(]OIOTHUECKU MOBPEKICHHBIX KiIeTOK. [Ipu aTOM
C MEHEeEe UUTOTOKCHUYECKUMHU BEIICCTBAMU YPOBEHb
CHIDKEHUS KOJIMUECTBA CIIEPMUEB ITEeTyXa ¢ MOP(OII0-
THYECKUMHU TATOJIOTHSAMHU Tipu Temmeparype 4°C
nocturaetr 20-35%, cnepmueB ungoka — 20-25%
(Tabm. 2). PesynpTarhl IpOBEIEHHBIX UCCIICIOBAHMIA
(Tabm. 1 u 2, pucyHOK) CBUACTEIHCTBYIOT, UTO IO CTE-
TICHU TIOBBIIICHUS MUTOTOKCHYSCKOTO NEHCTBUS Ha
CTIIepPMaTO30U ALl METyXa M3YUCHHBIEC BEIIECTBA
pacnonaratorcs B pan: JM®A > OT" > IMAIL > 1,2-
A > 2,3-B/] > ®A; Ha cnepMaTo301bl UH]IOKA —
ol > JIMOA > IMAL = 1,2-I1]1 = ®A > 2,3-B/1.

B Tabun. 2 mpencraBieHbl Takke OCHOBHBIE MOP-
(honornyeckue MOBPEKICHUS CIIEPMHUEB METyXa U
nH0Ka yepe3 30 MUH WHKYOAIuu MPU TEMIIEpaType
20°C. Jlns mx ompeaeneHus Herois30Baim 3061 JICM,
KOTOPHIA TIPAKTHYCCKH HE BIUSIET Ha KHU3HECIO-
coOHOCTh cnepmueB ntuil. Yepe3 30 MuH mocie
BBeaeHUS [JCM B KOHTPOITh OJBMKHOCTD TTA/Ia€T HE
Oomee yem Ha 5%, 9TO COTIacyeTcs ¢ paHee MOIyIeH-
HBIMH JTaHHBIMH ISl CTIEPMBI co0ak [4].

CriepMaTo30HIbI ITHIT UMEIOT CIIOKHYI0 MOP(OJI0-
TUI0, HEOJHOPOJHYIO CTPYKTYpPY LUTOCKEJIETa U
TFEeTePOreHHYI0 ITUTOIIa3MaTHYECKYI0 MeMOpaHy,
OTIMYAIONIYIOCS IO CBOEMY COCTaBY U CBOMCTBaM Ha
pasHbIX yuacTkax. Hampumep, munuis HepaBHOMEPHO
pacmpenensioTcs B Pa3iiNdHbIX y4acTKax MeMOpaH
criepmueB. OTpHUIATENBHO 3apspKeHHbBIE (pochomunu-
OBl B OCHOBHOM JIOKQJIM3YIOTCSl B NIEpPEIHEN YacTh
I1a3MaTHIeCcKOd MeMOpaHbI TOJIOBKH CHEPMUs, B
00JacTH MEeWKH WX KOJUYECTBO YMEHBIIAeTCs, B
XBOCTOBOM OTCYTCTBYIOT. [Ipu cBsizpBanuu JICM c
LUTOIIA3MATUYECKOW MEMOpaHOU criepmusi HaOJrO-
JAeTCs MHOTOIBETHAs (PIIyOpecIeHIUsI — rOJIOBKa
OKpAIIUBACTCs B SPKUM OPaHXKEBO->KEITHIM IIBET,
OCTaJIbHbIE YacTu — B 3eneHblil. [ICM u3BecTeH Kak
MOTEHIINAT03aBUCUMBIN 30HJ U UCIOJIB3YETCS s
OTpEJICTICHUSI TIOBEPXHOCTHOT'O MOTEHIIMANA KIETOK
[3]. OpaHxkeBO->KENTHII MBET TOJIOBOK CIIEPMHUEB TIC-
TyXa W WHOIOKA CBUIETEIHCTBYET 00 M3MEHEHUHU
MTOTEHIIHaJa B IPUCYTCTBUH BCEX KPHOIIPOTEKTOPOB,
kpome JIMAII. K Tomy ke BBenenue JIMAILL B cyc-
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previous data [8], the reason is probably in other
medium composition. However 4 hrs after incubation
the fowl spermatozoa motility was observed at 1,2-
PD presence (Figure, a).

Decrease in poultry spermatozoa incubation tempe-
rature with cryoprotectants enables a significant reduc-
tion of their damaging effect on cells, i. e. their cyto-
toxicity [6, 8, 12]. The fowl and turkey spermatozoa
survival depending on substance concentration and
duration of their contact with cells at 4°C were studied.
The Table 1 shows the common character of fowl and
turkey spermatozoa response under the effect of
studied amides and diols as practically unchanged.
Decrease in substance concentration in poultry
spermatozoa suspension results in an increase of motile
cell number by 10-15% within the whole incubation
time. Even turkey spermatozoa, being more sensitive
to cryoprotectant effect, preserve their motility within
a long time. Three hours later there is observed up to
15-20% of turkey motile spermatozoa (up to 30-40%
with EG, DMFA and DMAC) and to 25-35% of fowl
ones preserve their motility (up to 40—-45% with EG,
DMFA and DMAC). A complete death of turkey
spermatozoa within the incubation period is observed
in the presence of FA, 1,2-PD and 2,3-BD. Fowl
spermatozoa completely lose their motility within the
incubation period only with FA (Table 1).

The Table 2 demonstrates a number of morpholo-
gically damaged fowl and turkey spermatozoa under
the effect of studied substances depending on their
concentration and incubation temperature. The data,
obtained in 30 min after cell incubation with cryopro-
tectants, were envisaged. This is the time, during which
the poultry spermatozoa are really being in the contact
with cryoprotectants during cryopreservation and may
cause a negative effect: at a preparative stage to freez-
ing and under cooling up to solid phase appearance;
from the moment of sperm thawing and to its
introduction into female reproductive tract, since the
studied substances are not removed before insemina-
tion from a frozen-thawed cell suspension. Decrease
in substance concentration in a suspension and incuba-
tion temperature reduces the number of morphologically
damaged cells. At the same time with less cytotoxic
substances the level of reduction of fowl and turkey
spermatozoa number with morphological pathologies
at 4°C achieves 20-35 and 20-25%, correspondingly
(Table 2). Our findings (Table 1 and 2, Figure) testify
to the fact, that according to the degree of cytotoxic
effect rise on fowl spermatozoa the studied substances
are placed in the series such as: DMFA > EG >DMAC >
1,2-PD > 2,3-BD > FA; as for turkey ones there is:
EG > DMFA > DMAC = 1,2-PD = FA > 2,3-BD.

The Table 2 shows the principal morphological
damages of fowl and turkey spermatozoa 30 min after
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Tabauua 2. Mopdonornueckas COXpaHHOCTb CIIEPMATO30MI0B II€TyXa U UH]IIOKA J10 3aMOPaYKMBAHUS B 3aBUCUMOCTH OT

KOHIICHTPALUH KPUOIIPOTEKTOPA U TEMITEpaTyphl HHKyOanuu (n = 6)

Table 2. Morphological integrity of fowl and turkey spermatozoa prior to freezing depending on cryoprotectant
concentration and incubation temperature (n = 6)

KoaAmdecTBO CIIepMaTO30MAOB
¢ MOP(OAOTUYECKUMU
TTOABMIKHOCTD %, | mOBpeRACHUAMH, %, Yepes
Hccaepyenmoe Konuenrpanus, | uepes 150M i 30 MuH npu Temeparype OcHOBHEIE MOP(hOAOTHYECKHE TIOBPEKACHUS
BeLeCTBO npu 20°C Percentage of spermatozoa .
Studied Concentration, Motility, % in 15 ith hologi cal disord uepes 30 mun npu 20°C
' A wilh morphological disorders, Main morphologi cal disorders in 30 min at 20°C
substance M min at 20°C % at the temperature of
4°C 20°C
Cnepmun neryxa Fowl sperm
KoHTpoab Ep. 6e3 akpocom
Control W4 10105 127 =06 Single without acrosome
0,25 50 £5 187 =19 21,5 22
[ITapoBUAHBIE AKPOCOMBI, Pa3AyThle TOAOBKH,
DA i . . W30THYTHIE IEeHKH, CKPyYeHHBIe XBOCTHI
FA 0.5 90 =5 20921 237 =24 Spheri cal acrosomes, swollen heads,
bent necks, screw tails
1,0 455 26,3 =26 289+ 29
AM®OA 0,5 80 =8 12,1 =08 16,3 = 1,1 Habyx1ue ron0BKH, aKpOCOMBI OTCYTCTBYIOT,
M30THYTHIE IIEeNKNU
DMFA 1,0 75+ 8 14,5 = 1,0 22,6 = 1,6 Swollen heads, no acrosome, bent necks
0,5 75 +8 147 = 1,0 184 =13 CriepMHUH COKQAUCD, IIAPOBUAHEIE aKPOCOMBL AU
AMAL] OTCYTCTBYIOT, U30THYTHIE KU
DMAC Shrunk spermatozoa, spherical acrosomes or absent,
1,0 70 =7 219+ 15 278 =19 bentnecks
o 0.5 85%9 116 =08 169+ 1,2 LIlapOBUAHBIE AKPOCOMBI, PA3AYThIE TOAOBKH,
U30THYTHIE IIEeUKU
EG 1,0 80 =8 23,1 = 1,6 30,1 = 2,1 Spheri cal acrosomes, swollen heads, bent necks
2.3BA 05 65 =7 243 €24 272 €27 AKpOCOMBI OTCYTCTBYIOT, Pa3AyThie TOAOBKH,
2'3—BD M30THYTHIE IIEHKH, CKPYYEeHHBIE XBOCTBI
' 1,0 55+6 37,6 = 3,8 41,4 = 4,1 No acrosomes, swollen heads, bent necks, screw tails
0,5 60 =6 151 =15 19,8 = 2,0 [ITapoBUAHBIE aKPOCOMBI UAU OTCYTCTBYIOT,
1,2-T1A, M30THYTEIE IIeHKH, CKpyYeHHbIe XBOCTEL
1,2-PD Spherical acrosomes or absent,
1,0 50 =5 30,2 =30 39,7 = 4,0 bent necks, screw tails
Cnepmun nuatoka Turkeysperm
Komrpoas 9 =5 11,2 %06 142 = 0,7 -
Control
0,25 80 =8 146 = 1,0 204 =14
[ITapoBHAHBIE aKPOCOMBI, Pa3AyThie TOAOBKH,
DA M30THYTHIE IIEeHKH, CKPYYEeHHbBIE XBOCTBI
FA 0.5 w8 154 = 1,1 217 = 1,5 Spheri cal acrosomes, swollen heads,
bent necks, screw tails
1,0 70 =7 205+ 14 249+ 17
AM®OA 0.5 80 =8 139+ 1,0 181=+13 HabyxImue rorn0BKH, aKpOCOMBI OTCYTCTBYIOT,
U30THYTBIE HIEeUKU
DMFA 1,0 70 = 7 20,4 = 1,4 23,2 = 1,6 Swollen heads, no acrosome, bent necks
0,5 85+9 14,0 = 1,4 183 = 1,8 CriepMHH C5KaAKUCh, ITaPOBUAHBEIE aKPOCOMBI UAU
AMAL] OTCYTCTBYIOT, U30THYTEIE LIEUKU
DMAC Shrunk spermatozoa, spherical acrosomes or absent,
1,0 65 =7 29,7 = 3,0 342 =34 bent necks
ST 05 85+9 133 =09 176 =12 [IapoBUAHBIE aKPOCOMBI, Pa3AyThIE TOAOBKH,
EG M30THYTHIE IIEUKHU
1,0 70 =7 19,8 = 1,4 225+ 1,6 Spherical acrosomes, swollen heads, bent necks
23-BA 0.5 60 =6 296 = 3,0 321 %32 AKPOCOMBI OTCYTCTBYIOT, Pa3aAyThle TOAOBKH,
2’3-BD W30THYTHIE IIEeHKH, CKpy4YeHHBIe XBOCTEHI
' 1,0 50 =5 40,1 = 4,0 46,7 = 4,7 No acrosomes, swollen heads, bent necks, screw tails
0,5 80 =8 20,1 =20 24,8 =25 [ITapoBUAHBIE aKPOCOMBI UAM OTCYTCTBYIOT,
1,2-TIA M30THYTBIE IIEeHKH, CKPYYeHHBIe XBOCTEL
1,2-PD Spheri cal acrosomes or absent, bent necks,
1,0 75+8 24,7 = 2,5 31,6 = 3,2 screw tails
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MIEH3UIO CTIEPMHEB BBI3BIBAET PE3KOE YMEHBIIIEHHE HX
pa3mMepoB. DTo 00yCIIOBIIEHO, BUANMO, JIETHApPATA-
LMeH KJIETOK MO AEHCTBUEM 3TOI0 KPHOMIPOTEKTOPA.
UzBectHO, uTo JIMAL]L 00:1a1aeT BRICOKOH CKOPOCTHIO
nuddy3un yepe3z MeMOpaHy U OTHOCHUTCSI K OCMOTH-
YEeCKH HEaKTUBHBIM BemiecTBaM. [loaTomy Goree Be-
POSITHO MIPEATIONI0XKUTD MOSBICHHUE JIMIHUIHBIX TTOP KaKk
3a c4eT Ae(eKTOB, BO3HUKAIOIIMNX 0] BIUSHUEM
MeMmOpanoTponHoctd [IMAL], Tak u 3a cyer Terwio-
BBIX (UIYKTYAIHi B JIUITHTHOM OUCIIOE.

U3 tabn. 2 cnenyert, 4T0 MOPQOIOTHIECKHE TTOB-
pEXAEHHs, KOTOPblE BO3ZHUKAIOT B IMPUCYTCTBUH
M3YYeHHBIX KPHUOIIPOTEKTOPOB M HApacTaloOT B TeYe-
HUE MHKYOAaIluy, TUITHYHBI JIUIsI CIEPMUEB TIeTyXa H
uHAoka. [lpu 3ToM Hanbosbliee KOJTUYECTBO CIep-
MHEB NTUIL ¢ MOP(POIOTUIECKUMU aHOMAJHUSIMH U B
OoItee KOPOTKHUiT CPOK MOSBIIETCS B IPUCYTCTBHUH 1,2-
I, ®A u 2,3-B]] (Tabim. 2), HeCMOTpPsI Ha BBICOKYIO
MOABM)KHOCTh CIIEPMHEB HMHIIOKA TOCIE BBEACHHUA,
HanpuMep DA, koTopas COXpaHsIEeTCs AOCTaTOYHO
JUTATEITHHOE BpEMSI.

OnanM 3 3G (PEKTUBHBIX CIIOCOOOB CHIDKCHUS
LUTOTOKCUYECKOTO NEUCTBUSI KPUONPOTEKTOPOB Ha
KJICTKH SBJISIETCS MCTIOIB30BAHUE UX KOMIIO3UIIHIA [6,8].
Takol cmoco0 MO3BONSIET CHU3UTH COACPKAHUE OT-
JETBHBIX KPUOTIPOTEKTOPOB B CYCIIEH3UHU CIIEpPMaTo-
30HMI0B, COXPaHss IPU 3TOM OOLIYI0 KOHLEHTPALHIO
CMECH Ha ypoBHeE, He0OXoAUMOM il oOecriedeHus
KpHO3amuTHOH akTuBHOCTH (He MeHee 1M). CoctaB
KOMITO3UIINHY MIPOHHUKAIOIINX KPHOTIPOTEKTOPOB (hop-
MHUpPYETCS C yYETOM Pa3HHUIbI UX (PU3NKO-XUMUYECKUX
CBOMCTB (BSI3KOCTH BOJHBIX PACTBOPOB, SHEPTUSI BOAO-
POIHOM CBSI3M C MOJIEKYJIaMH BOABI ¥ (PYHKIIHOHAb-
HBIMH TPYTIIaMA OEITKOB, CTIOCOOHOCTD K 3JIEKTPOCTa-
THYECKUM M THUAPO(OOHBIM B3aHMMOACHCTBUAM).
HemanoBaxkHoe 3Haue€HHE UMEIOT MEXAHU3M U CKO-
pPOCTH MPOHHUIIAEMOCTH KPHUOMPOTEKTOPOB Uepes
MeMOpaHy, OTIMYAIOIIYIOCS MEXIY BEIeCTBaMU
Pa3HBIX XUMHUYECKHX KJacCcOB (aMUABI, TUOJBI) U B
npeneaax oOAHOTO Kiacca

B Ta6m. 3 u 4 mpeacTaBiIeHBI PE3yaLTATH UCCIICIO-
BaHUA TIOJIBMKHOCTH CTIEPMHEB ME€TyXa U WHAIOKA BO
BpPEMEHH, NX KOJTMYECTBA C MOP(POJIOTHUECKUMH TTOB-
PEeXIEHUAMHU MOJ ACHCTBHEM CMECEW KPHOIPOTEK-
TOPOB (A0 + aMU, TUOJ + TUOIT) TIPU TEMIIEpaType
20 u 4°C. bonee BbICOKasg COXPAaHHOCThH CIIEPMHUEB
WH/IIOKa HaOJIoganach B IPUCYTCTBUH TPEX CMECEH:
AM®A + OI, ®A + 3T u 1,2-I1]] + 3I'. Ho caenyer
MIPU3HATh, YTO JOCTOBEPHBIX OTIUYMN MOKa3aTeen
KU3HECTIOCOOHOCTH CTIEPMHEB HH/IIOKA MO 3aITUTON
CMecel M0 CPaBHEHHIO C OTAEIBHBIMU KPHOIPOTEK-
TOopaMHu He 0OHapyxeHo (Tabi. 1—4), BepoaTHO moTo-
MY, YTO OIIEHKa MOBPEKAAIOIIETO ACHCTBUA cMecel
BEILECTB MpOBeJeHA B 00Jiee KECTKUX YCIOBHSIX:
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incubation at 20°C. For their determination we used
the DSM probe, which did not practically affect the
poultry spermatozoa viability. In 30 min after DSM
introduction into the control the motility falls not more,
than by 5%, that correlated with previous data for ca-
nine spermatozoa [4].

The poultry spermatozoa have a complicated
morphology, heterogeneous cytoskeletal structure and
a heterogeneous cytoplasmic membrane, differing by
its composition and properties at various sites. For
example, the lipids are non-uniformly distributed in
different sites of spermatozoa membranes. Negatively
charged phospholipids are mostly localised in an ante-
rior part of plasma membrane of spermatozoon head,
their number reduces in a neck area and is absent in a
tail one. During DSM binding with spermatozoon
cytoplasmic membrane there is observed a multicolour
fluorescence: head is stained with a bright orange-
yellow colour, the rest parts are green. DSM is known
as a potential-dependent probe and is used for cell
surface potential determination [3]. An orange-yellow
colour of fowl and turkey spermatozoa heads testifies
to a change in potential in the presence of all the
cryoprotectants, excluding DMAC. In addition the
DMAC introduction into spermatozoa suspension
causes a sharp decrease in their size. This is evidently
stipulated by cell dehydration under this cryoprotectant
effect. DMAC is known to possess a high diffusion
rate through a membrane and is referred to the osmo-
tically inactive substances. Therefore it is more
probable to assume the appearance of lipid pores both
due to the defects, occurring under the effect of DMAC
membrane tropicity and heat fluctuation in lipid bilayer.

As it proceeds from Table 2, the morphological
damages, occurring in the presence of the studied
cryoprotectants and increasing during incubation are
typical for the fowl and turkey spermatozoa. At the
same time the highest number of poultry spermatozoa
with morphological abnormalities and in a shorter term
appears in the presence of 1,2-PD, FA and 2,3-BD
(Table 2), in spite of a high motility of turkey sperma-
tozoa after introduction of FA, for example, which is
preserved for quite a long time.

One of the efficient ways of cytotoxic effect decrea-
se in cryoprotectants on cells is the usage of their
compositions [6, 8]. Such a way enables to reduce the
content of some cryoprotectants in spermatozoa sus-
pension, thereby preserving the total concentration of
mixture at the level, necessary for providing cryo-
protective activity (not less, than 1 M). The content of
penetrative cryoprotectant composition is formed taking
into account the difference in their physical and
chemical properties (viscosity of aqueous solutions,
energy of hydrogen bond with water molecules and
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Tadamnua 3. 3aBHCUMOCTb COXPaHHOCTH CIIEPMHUEB IITHUI] 10 3aMOPKUBAHUS OT BPEMEHN HHKYOALUH

€O cMecblo KpronpoTekTopoB mpu 20°C (n = 6)

Table 3. Dependency of poultry spermatozoa integrity on incubation time

with cryoprotectant mixture at 20°C (n= 6)

KoanuectBo criepMueB
CMech TToABUIKHOCTB (%) yepe3 BpeMs, MUH C;‘;‘;‘g}‘:&‘;ﬁ‘;ﬁ‘;inﬂfﬂ
PR 0, . . . 1 /0
KpHOIPOTEK- Motility (%) in time, min Number of spermatozoa with
MiT}?tIl)_l(l?: of morphological disorders, %
cryoprotectants 30 60
15 60 ) 120 180 240 MHMH MU
30 min 60 min
Cnepmun uHpIoKa Turkeysperm
Kggﬁggfl\b 90 =+ 4 85 =+ 4 75+ 4 70 =+ 4 60 = 3 50 =3 14,2 = 0,7 157 =08
fﬁ:gg 70 %5 65%5 60 = 4 50 = 4 40 =3 151 29,0 = 2,0 343 =24
st T 75%5 70 %5 65%5 60 = 4 50 = 4 30 %2 %3=18 | 317 =22
S‘Mﬁé‘ igg 60 =6 55+6 50+ 5 40 = 4 303 15 %2 37,6 = 3,8 40,0 = 4,0
i%ﬂé I 1?(1; 755 705 60 = 4 60 = 4 453 30=2 34,1 =24 38,6 = 2,7
380 1 BG 60 =6 60 =6 50 %5 35+ 4 303 15%2 308 £40 | 43944
11,22-_11}3. i ?AA 50 =5 40 = 4 35+4 25+ 3 20 £ 2 0 493 =49 559+ 56
o - TA 70 £7 60 + 6 55=6 0+4 25+ 3 0 406+40 | 475=47
SIBAL AT | s0=6 55 %6 104 30 =3 20 +2 10 =1 4241 | 490+49
JIPATAAL | s0=s 40 4 30 =3 25 %3 15=2 0 56,3+56 | 601=60
ST + 1,2TIA +
G D 4 65+ 7 55+ 6 455 40 =4 30 + 3 22 65+46 | 502=50
2,3-BD
Cnepmun neryxa Fowl sperm
Kg;‘f}g‘;’l“’ 95 % 4 85 = 4 80 = 4 70 = 4 60 = 3 50 = 3 127 =06 196 = 1,0
%DAA:]?(I; 65+ 7 60 = 6 50 =5 40 * 4 30 =3 20 =2 276 =28 388 =39
2IPAL D 55 % 6 50 = 5 10 %4 35+ 4 20 % 2 0 39,039 | 481=48
2IBATAIOX | =5 65 % 5 60 = 4 453 353 20 2 208 =21 | 324%23

Ipumeyanue: COOTHOIICHUE BEIICCTB B ABOMHBIX cMecsx 1:1, B Tpoiinoii — 1: 1: 0,5. O6mmas konuenTparus 1 M.

Notes: Substance ratio in double mixtures is 1:1, and 1:1:0.5 in triple ones. Total concentration made 1M.

[IOCJIe IPEABAPUTEIHLHOTO XPAHEHHUS CIIEPMBI IITHIL B
teuenne 4 4 npu temmneparype 4°C. Hecmotps Ha
370, co cMechio JIM®DA + OI' nomydeHs! pe3yasTarhl,
CPaBHHMMBIE IO YPOBHIO COXPaHHOCTH CIIEPMHUEB HH-
JI0Ka, HaONrogaeMple B MPUCYTCTBUHM OTAEIBHBIX
KpUOMPOTEKTOPOB, YTO MO3BOJIAET CUUTATh EPCIIEK-
THUBHBIM HCIOJb30BaHUE YKa3aHHOW cMeCH IpH
KPHOKOHCEPBUPOBAHNH CIIEPMBI HH/IIOKA.

Ha cnepme meTyxa m3y4eHO MOBpeE)kAaroIee
JeicTBUE Ha KIETKH TOJBKO Tpex komOuHammid: I +
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functional protein groups, capability for electrostatic
and hydrophobic interactions). Of importance are the
mechanism and rate of cryoprotectant permeability
through a membrane, differing between the substances
of various chemical classes (amides, diols) within one
class.

In the Tables 3 and 4 there are summarised the
results of study of fowl and turkey spermatozoa motility
in time, their number with morphological damages under
the effect of cryoprotectant mixtures (diol+amide,
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Tadanua 4. 3aBHCUMOCTb COXPaHHOCTH CIIEPMHUEB IITHUI] 10 3aMOPKUBAHUS OT BPEMEHN HHKYOALUK

€O cMechI0 KpruorpoTekTopos 1pu 4°C (n = 6)

Table 4. Dependency of poultry spermatozoa integrity on incubation time

with cryoprotectant mixture at 4°C (n = 6)

KoanyecTBO criepMueB
o oy () n e, i " pospeRR, %
KpP;OOr;pO(;TeK' y {7 ! Number of spermatozoa with
1 1 0y
Mixture of morphologi cal disorders, %
cryoprotectants 30 60
15 60 ) 120 180 240 MHMH MU
30 min 60 min
Cnepmun uHpIoKa Turkeysperm
Kontpoan 90 = 5 85 = 4 80 = 4 70 = 4 60 = 3 45 %2 112 =06 135+07
Control
fﬁ:gg 70 %5 70 %5 655 55 % 4 45 =3 20 =2 247 =17 30,0 = 2,1
st T 75%5 70 =5 70 %5 65%5 50 = 4 30 %2 2B0=16 | 28120
e 26 70 + 7 60 + 6 55+ 6 50 £ 5 40 =4 20 £ 2 307 = 3,1 324 + 32
R 755 70 = 5 65%5 60 = 4 50 = 4 30 % 2 206=21 | 315%22
e T BG 65+ 7 60 =6 50 %5 40 %4 35+ 4 20 =2 345+34 | 388 39
11"22'_1}}% on 70 = 7 60 = 6 40 =4 30 =3 25+ 3 10 = 1 23+42 | 49,0 %49
EREi RN 758 65 = 7 40 =4 35+ 4 30 = 3 10 =1 377 =38 | 431=43
2,3-BA + AM®OA
TanD & DvPa 65 %7 60 = 6 60 = 6 40 =4 25 %3 152 389 39 402 % 40
2,3-BA, + AMALL
STED T DA 60 = 6 556 455 303 20 %2 10 = 1 471+ 47 532 = 53
ST + 1,2-TIA +
EG f%g'ﬁm + 70=x7 60 + 6 50 £ 5 40 = 4 30 =3 152 397 * 4,0 464 = 4,6
2,3-BD
Cnepmun neryxa Fowl sperm
KoHTpoab 95 = 4 90 = 5 85 =+ 4 85 = 4 70 = 4 60 = 3 10,1 =0,5 11,6 =0,6
Control
(IIJDAA:S(I; 60 = 6 60 =6 55+ 6 40 = 4 35+ 4 25+3 251 %25 36,2 = 3,6
Fre sy 60 = 6 50 = 5 455 35 % 4 30 3 20 % 2 34034 | 432+43
2,3-BA + AMODA
2,3-BD + DMFA 80 =6 BES 65 %5 50 = 4 35 =3 20 =2 26,3 = 1,8 29,4 = 2,1

Ipumeuyanue: COOTHOIICHUE BEIICCTB B ABOMHBIX cMecsx 1:1, B Tpoiinoii — 1: 1: 0,5. O6mmas konuenTparus 1 M.

Notes: Substance ratio in double mixtures is 1:1, and 1:1:0.5 in triple ones. Total concentration made 1M.

DA, 2,3-BJ1 + ®A u 2,3-BJ] + IM®DA, Tak KaK I[uTO-
TOKCUYHOCTh U KPHO3alIUTHAsI aKTUBHOCTH CMeECEH
Ha OCHOBE aMHJ + JUOJ JETAJBHO UCCIIEIOBAHEI [6,
8]. [lomy4ueHs! yAOBIETBOPUTEIHHBIE JaHHBIE OTIIIOAO0-
TBOPACMOCTHU, BBIBOAUMOCTHU M BbIBOJAA MOJIOJHAKA
[IOCJIE OCEMEHEHUS Kyp JEKOHCEPBUPOBAHHOMU CIIEp-
Moii. U3 Tpex M3ydeHHBIX cMmeceil 0oJiee BBICOKYIO
MOJBUXHOCTh B MOP(HOIOTHYECKYI0 COXPAHHOCTb
CIIEPMATO30UI0B IETyXa IIPU MPUHATHIX YCIOBUAX
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diol+diol) at 20 and 4°C. Higher integrity of turkey
spermatozoa was observed in the presence of three
mixtures: DMFA+EG, FA+EG and 1,2-PD+EG.
However it should be admitted, that no statistically
significant differences of viability indices of turkey
spermatozoa under protection of mixtures compared
to some cryoprotectants were revealed (Tables 1-4),
probably, due to harder conditions: after preliminary
storage of poultry spermatozoa within 4 hrs at 4°C. In
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JKCIepUMeHTa Habmonanu B mpucyTcTBun 2,3-b/1 +
JAM®DA.

BbiBOABI

I[IpoBeneHHbIC WCCIETOBAHUS MOKA3aJM, UTO
CIIEPMUH UHAIOKA 00JIee TyBCTBUTEILHBI K JIEHCTBUIO
M3YUYEHHBIX BEIIECTB Ha ATalle MOATOTOBKHU K 3aMOpa-
’KUBAHUIO [10 CPABHEHUIO CO CIEPMUAMH TieTyxa. [1o3-
TOMY CJIEIYET COKPATUTh 0 MUHUMYMa BpeMsI MHKY-
Obanwu crnepmueB WHAIOKA (He Oonee 15 MuH) C
KPUOMPOTEKTOPAMHU MPHU MOJOKUTEIbHBIX TeMIIepa-
Typax (He Boie 4°C).

ITo cTenenu yBenM4eHUs HETaTUBHOTO JAEHCTBUS
aMUJIOB W JWOJIOB Ha CIIEPMUU TETyXa HU3YICHHBIC
BEIlECTBA PacHoJIoXKWINCh B psaa: AM®DA > 3I' >
AMAL > 1,2-11A > 2,3-BJ1 > ®A; Ha cnepMuu
namoka: O > IMDA > JIMAILL = 1,2-11]] = ©A >
2,3-b/1.

Haumenspuiee H1UTOTOKCHYECKOE AEUCTBHUE HaA
CIEpPMHUHU MH]IOKA J0 3aMOpaXHBaHUS HAOIIONACTCS
B IIPUCYTCTBUH CMECH KpUOTIPpoTeKTOpoB JIM®DA + OT,
Ha crnepmuu netyxa — JJM®A + 2,3-B]] ¢ ob6meit
KOoHIIeHTpauuen 1M npu cooTHomeHuu Bemects 1:1.
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spite of this fact, with DMFA+EG mixture there were
obtained the results, comparable by the level of turkey
spermatozoa integrity, observed in the presence of
some cryoprotectants, that enables considering to be
perspective the usage of the mentioned mixture for
turkey sperm cryopreservation.

In fowl sperm there was studied a damaging effect
on cells of only three combinations: EG+FA, 2,3-
BD+FA and 2,3-BD+DMFA, since the cytotoxicity and
cryoprotective activity of mixtures on the base of
amide+diol have been studied in details [6, 8]. Satis-
factory data of hatchability and hatching of young birds
after hen insemination with frozen-thawed sperm, were
obtained. From the three studied mixtures a higher
motility and morphological integrity of fowl spermato-
zoa under the accepted experimental conditions were
observed in the presence of 2,3-BD+DMFA.

Conclusions

The research performed demonstrated the turkey
spermatozoa to be more sensitive to the effect of
studied substances at a preparative stage to freezing,
compared to the fowl ones. Therefore the incubation
time for turkey spermatozoa should be reduced to the
minimum (not more than 15 min) with cryoprotectants
at positive temperatures (not higher than 4°C).

By the degree of negative effect increase of amides
and diols on fowl spermatozoa the studied substances
are placed in the series: DMFA > EG > DMAC >
1,2-PD > 2,3-BD > FA; as for turkey there is: EG >
DMFA > DMAC = 1,2-PD = FA > 2,3-BD.

The lowest cytotoxic effect on turkey and fowl
spermatozoa prior to freezing was observed in the
presence of DMFA + EG and DMFA + 2,3-BD mix-
tures, correspondingly, with 1 M total concentration
under 1:1 ratio.
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