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THE RESULTS OF CRYOPRESERVATION OF BULL SPERM IN VEGETABLE FORTIFIER USING SORBENT

Pavlenko L. M., Stegniy B. T., Didyk T. B., Pavlienko B. M.
National Scientific Center “Institute of Experimental and Clinical Veterinary Medicine”, Kharkiv, Ukraine

The paper presents results of the production and use of the phytofortificant of cytoplasmic sperm
membranes based on legume hydrolysate with additional purification with sorbents for cryopreservation of bull
sperm as an alternative to yolk diluents. The aim of the research was to achieve biosafety, that is, to avoid
infectious gynecological diseases, agents of which can be transmitted by the yolk, to increase the fertility rate of
females after artificial insemination and to create the conditions for the development of new long-term
cryoprotective diluents. It has been established that lequmes grain and their hydrolysates contain a toxic nickel
element that adversely affects the cytoplasmic membrane of sperm. To reduce this influence, we conducted a
study of the action of different sorbents. Activated charcoal standard, silicon dioxide and fine silica were used as
sorbents. Sorbents were added in relation of 3% of the volume of medium. According to the results of the studies,
the best results were in semen, diluted with medium using high-dispersion silicon dioxide

Keywords: cryopreservation, semen of bulls, phyto-diluent, soy and lentil extract, sorbents, biosafety,
cows, fertilization
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AKTUBHICTb AHTUPABIYHHUX AHTUTINT Y CUPOBATKAX
KPOBI 3A PIBHUX YMOB 3BEPIFTAHHA

Pyodou O. B., fjato6a . M., lMonynaH 1. M.
LepxxasHuli Haykogo-docnidHul iHcmumym 3 nabopamopHoi diaeHOCMUKU ma
eemepuHapHo-caHimapHoi ekcriepmu3su, Kuie, Ykpaina, e-mail: vetmedic@ukr.net

Y cmammi npedcmaeneHi pedynbmamu docnidxeHHs1 cmabinibHocmi mumpie aHmupabiyHux
aHmumin y cuposamekax Kposi 3a pidHUX ymoe 3bepieaHHs. BcmaHoeneHo, wo onmumasibHOK YMOBOH
36epicaHHs cupos8amokK Kposi € 3aMopoxXyesaHHs1 3a memnepamypu —20 °C. 3aMopoxxyeaHHsI 3pa3kig
rnokasasno cmabinbHicmb 36epexeHHs pieHsa aHmupabiyHux aHmumin npomszom 84  0i6.
MakcumarnbHuli mepmiH 36epicaHHsI cuposamok Kpoei 3a memrepamypu +4 °C cmaHosus 14 0i6.
[MoemopHi YUKNU 3aMOPOXKY8aHHS-POIMOPOXYB8aHHS KPUMUYHO 8MU8asu Ha noka3HUKU akmugHOCMi
aHmupabiyHuUx aHmumin, Ha pieHi 3-20 Yuky mumpu aHmupabiyHUX aHmumin y cuposamkax Kposi
6ynu y dea-mpu pas3u MeHWi HX 8UXIOHI 3Ha4YEeHHS

Knrouoei cnioea: cuposamku Kposei, aHmupabiyHi aHmumina, mump aHmumin, ymMosu
36epieaHHs, memnepamypa

MpaBunbHuM BiAbip, nepecunaHHa 1 36epiraHHsa gocnigHux Npob € HeobxigHO YMOBOK AN
3abe3neyeHHs OTpUMaHHA [OOCTOBIpHUX pesynbTaTtis nabopaTopHux [ocnigkeHb. Bigomo, wo
«3bepexeHicTb aHTUTIN» aAnd nabopaTtopHMX AOCHiOKEeHb CTAHOBUTDL Bif KiNTbKOX TWXKHIB 4O GaraTtbox
POKIB, LLO 3aneXunTb Bif BNAaCTUBOCTEN OCTaHHIX i yMOB 36epiraHHa [1]. OgHak Ansa KOXHOro aHTuTINa €
SIK 3aranbHi pekoMeHaauii, Tak i CBoi onTumansHi ymoBM Wwoao 36epiraHHs [2].

HeTpuBane 36epiraHHs aHTUTIN BioOyBaeTbCA, Ik NpaBuno, 3a Temnepatypu <4 °C y cTepunbHuX
npobipkax Big OOHOro OO AEKiNbKOX TWXKHIB. 3a 6inbll BUCOKMX Temnepatyp BigbyBatoTbCA XiMiyHi
peakLil, Taki K OKUCIEeHHS Ta NpoTeoniTUYHa aerpagadis 6inky, Wwo moxe 6yTy Hacnigkom MikpobHoro
ob6ciMeHiHHA. Kpim Toro, ouunLleHi aHTuTina 3a Temnepatypu 4 °C MOXyTb OCafXyBaTuUCh.
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MMOCTiVHI UMK 3aMOPOXXYBAHHA-PO3MOPOXKYBaHHA MOXYTb MPU3BECTU A0 AeHaTypauii 6inka, sk
HaCniAOK — 3HWKEHHSA CrneumdiyHOi akTUBHOCTI aHTUTIN. ToMmy Ans 36epexxeHHs aHTUTIN BaXXnvBo
KOopucTyBaTUCS cheLianizoBaHMM nabopaTtopHum obnagHaHHam [3].

Ona 36inblweHHs TepmiHy 36epiraHHa aHTUTIN, 0Co6nMBO oYULieHUX, NOTPIGHO 3acTocyBaTu
BiQNOBIAHI Aiana3oHn Temnepatyp, NigTpumky pH Ta, 3a noTpebu, AogaBaHHA CcTabini3yroumMx pe4oBUH
ikpionpoTeKTopiB (Caxapo3a, rMilepuH, eTUMNEHrMiKoNb Towo). Tak, Hanpuknag, KiHueBa KOHUEeHTpauis
rniuepvHy ctaHoeutb 10 abo 50 %, a BCA — 0,05-0,5 % BignosigHo. [na crepwunisauii cnig
BMKOPUCTOBYBaTM MeMbpaHHi inbtpy 3 giametpom nop 6nmsbko 0,20-0,45 mkm Ta/um o6pobKy
NPOTUMIKPOBHUMKM 3acobamu. Hanbinbll NOWMPEHUMW 3 OCTaHHIX € Tiomepcarn HaTpilo y KiHUEeBin
kKoHueHTpauii 0,01 %, ProClin 300 — 0,02 %, a3ug HaTtpito — 0,02—-0,05 % BignoBigHO, reHTamMiunHy
cynbdat — 50 mkr/ cm® [2]. A3ua HaTpilo He Chif 3acTocoByBaTU Y AOCNIOKEHHSX in vivo Ta in vitro, Tak
AK BiH iHOYKYE anonTO3KNITUH i NnepeLukoaxae 6inblOCTi peakui kKoH'torauii [4].

MeToro Hawmx gocnigkeHb 6yno BU3HAYUTM aKTMBHICTb aHTUPABIYHMX aHTUTIN y cupoBaTKax
KpPOBI 3a Pi3HNX YyMOB 36epiraHHs.

MaTepianu i meTogun. 3pasku cnpoBaTok kposi 6ynu BigibpaHi Big cobak i KoTiB, WO Haginwnm
Ha JocnimpkeHHs 0o nabopaTopii 3 A4iarHOCTUKM CKady HayKoBO-AOCIHIOHOMO BipyconoriyHoro Bigainy
OHOINAOBCE. [ocnigkeHHa aHTMpabidHOT BipyCHENTpani3ytouoi akTUBHOCTI CUPOBATOK  KPOBI
nposogunoca metogom FAVN-TecT. Peakuito nposBoannu B kynbTypi knitnH BHK-21 C13 (ATCC
CCL-10), BupoLLeHin B 96—nyHKOBMX MiKpONaHersx 3 NOCTINHOK 03010 pedepeHC-LuTamy Bipycy ckasy
CVS-11 (ATCC VR 959) [5].

HocnigHi cupoBaTky KpoBi Bynu po3aineHi 3a BUAOM, BiKOM TBapWH A BENIMYMHOK TUTPY aHTUTIN.
Kpim iHguBigyanbHUX gocnigxeHb, COOpPMOBaHO Myriv CUPOBATOK KPOBI, SKi Oynn po3aineHi Ha gekinbka
aniksoT. OkpemMo 6yno BigibpaHo MOHOCUMPOBATKM 3 MiHIMaIbHUM 3aXUCHUM PiBHEM TUTPY aHTUTIN OO
Bipycy ckasy (0,50-0,87 MO/cm®). CupoBsaTku kpoBi Big cobak (D) i koTis (C) 6ynu 06’egHaHi B nynu (p)
i po3gineHi: 1 — TBapuHu Big 3 oo 12 mic.; 2 — Big 1 4o 5 pokie; 3 — craplle 5 pokiB. AHaNoriYHo
BigibpaHi MmoHocupoBaTkM (m). AnikBoTun 30epirann 3a Temnepatypu +4 + 0,5 °C Ta 3aMOpPOXEHNMMU
(=20 %= 0,2 °C). Anani3 cuposaTtok npoBogunu 3a gonomorowo FAVN—TecTy B AeHb SOCNiAKEHb Ta
BinGopy anikeoT, yepes 7, 14, 21 28 ni6, a Takox Ha 56-Ty Ta 84-Ty obu. OkpeMmi anikBoTK Nigaasanm
5-Tn pa3oBoMy pO3MOPOXKYBaHHIO-3aMOPOXYBAHHIO 3 BUSHAYEHHSM TUTPY aHTUTIN 40 Bipycy ckasy.

Pe3synbtatn pocnigxeHb. 36epiraHHa cupoBatok kpoBi 3a t +4 + 0,5 °C 3anexuTb Big
NMEePBUHHOrO OTPUMAHHS Ta Yacy TpaHCMOPTyBaHHA 3paskiB Ao nabopatopin. Nepen oocnioKeHHaM
3pasku CMpPOBATOK KPOBi Bynu iHakTMBOBaHI 3a Temnepatypu +56 + 0,5 °C npotsarom 30 xB.

lMokasHWKM TUTPIB aHTUPabiYHUX aHTUTIN Y AOCNIAHMX CMpOBaTKax KpoBi NpeacTasneHi B Tabn. 1.

Tabnuua 1 — [lokasHMKM TUTPIB aHTUPaAbIiYHMX aHTUTIN Yy CMpoBaTKax KPOBi TBApWH, LO
36epiranuca 3a Temneparypu +4 £ 0,5 °C
BuxigHun 36epiraHHA 3a Temnepatypu +4 £ 0,5 °C;
Ne fyn (p) ™Tp nepiog gocnigxeHb, Ai6; MO/cm®
3/n | cupoBaTKu KpPOBi '3 ? ?
MO/cm 7 14 21 28 56
1 Dp1 1,95 1,95 2,56 2,56 1,95 -
2 Dp2 5,87 5,87 5,87 - - -
3 Dp3 5,87 10,21 5,87 5,87 - -
4 Cp1 4,46 4,46 3,38 3,38 - -
5 Cp2 17,74 17,74 17,74 - - -
6 Cp3 40,64 17,74 3,38 - - -

MpumiTka: «—» — HenpuaaTHa — 3ropTaHHA Binky, KOHTaMiHaLisa MiKpoopraHiamamu.

3 1abn. 1 BMAHO, Wo Ha 7-my Ta 14-Ty gobu BigMidann He3Ha4YHEe 3HWXKEHHS TUTPY aHTUTIN
MOPIBHSAHO 3 BUXIAHUMUW 3HAYEHHAMMW. 3a pesynbrataMmn AOCHiSKEeHb MOYaTKOBUW TUTP Y AOCHIOHUX
cupoBaTkax cTaHoBuB Bio 1,95 go 17,74 MO/cm® i 36epiraBca BiOHOCHO CTanMMm YNpOOOBX
AocrimkeHHs. Y gocnigHin cupoatui Cp3 cnocTtepiranu 3HavyHe 3HWKEHHSA TUTPY aHTUTIN. Tak, Ha 7-My
o6y 3 0,36 logso po3BeaeHHss cuposatkn — 17,74 MO/cm® Ta Ha 14-Ty — 1,08 logso — BignNoBiaHO
3,38 MO/cm?® (3aparkatoya gosa Bipycy ckazy CVS-11 6yna B mexax 127-253 TCIDso). MakcumanbHuiA
TepMiH 30epiraHHs 3a 3BUYaHMX YMOB XONoAunbHMKa CTAHOBMB AN YCiX CMpOBaToOK KpoBi 14 ai6, Ha
21-wy poby 6ynun npuaatHummn 50 % cupoBaTtok KpoBi, a Ha 28-My Ooby — nuwe ogHa BigNoBiAHO.
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Y noganbLllOoMy CUMpPOBATKM KPOBi ANA AocnigkeHb Oynv He npuaatHuMuM — Yy BinbLUOCTi BMNaakis
KOHTaMiHOBaHi.

Y 3aMOpOXEeHUX 3pa3kax CMPOBATOK KPOBI cnocTepiranu cTabinbHICTb TUTPY aHTUTIN OO Bipycy
CKasy BMnpoaoBX YCbOro JOCNiAHOro nepioay. Y Aedkux 3paskax BCTaHOBIEHI BioXMNeHHa cneuundidHol
aKTMBHOCTI 10 BipyCy CKa3y B Mexax CTaTUCTUYHOI NOXnbku peakuii (Tabn. 2).

Tabnuua 2 — CtabinbHiCTb TUTPY aHTUpabiyHMx aHTuUTIn, wo 3b6epiranucsa 3a Temneparypu
-20+0,2°C

BuxigHun 36epiraHHsa 3a Temnepartypu —20 £ 0,2 °C;
Ne Myn (p) . \ i6: MO/cMm®
aln | cupoBaTkm Kposi TUTP, \ nepioa nocnigxeHb, Ai6; c
MO/cm 7 14 21 28 56 84

1 Dp1 1,95 1,95 2,56 2,56 1,95 2,56 2,56
2 Dp2 5,87 5,87 5,87 5,87 5,87 5,87 5,87
3 Dp3 5,87 5,87 5,87 5,87 5,87 5,87 5,87
4 Cp1 3,38 4,46 4,46 3,38 4,46 3,38 3,38
5 Cp2 17,74 17,74 17,74 17,74 17,74 17,74 17,74
6 Cp3 40,64 17,74 17,74 17,74 17,74 17,74 17,74

HactynHum eTtanom pocnigxkeHb Oyno BM3HAYEHHS BMMMBY M'SITUKPATHOrO 3aMOPOXKYBaHHS-
PO3MOPOXYBaHHS Ha aHTUPabiYHy aKTMBHICTb CMPOBATOK KpoBi (Tabn. 3).

Tabnuua 3 — Bnnue TemnepatypHnx nepenagis Ha TUTP aHTUPabivYHMUX aHTUTIN

Moo (m) BuxigHWii 36epiraHHA 3a Temnepatypu —20 * 0,2 °C;
Ne nepioa aocnigxeHb Yyepes KoxHi 7-14 ai6; MO/cm?®
3/n cvpoBatkn ™TP, 3 KPaTHICTb 3aMOpPOXYBaHHSA-PO3MOPOXYBaHHA
KpPOBI MO/cm 1 2 3 4 5
1 Dm1 0,50 0,50 0,38 0,17 0,17 0,13
2 Dm2 0,66 0,66 0,50 0,29 0,17 0,22
3 Dm3 0,87 0,50 0,50 0,38 0,29 0,13
4 Cm1 2,56 2,56 1,95 0,87 0,50 0,50

Y pesynbraTi 3aMOpPOXYyBaHHS Ta PO3MOPOXYBAHHS CUPOBATOK KPOBI crnocTepirany 3HayHe
3HWKEHHS TUTPY aHTUTIN BXe nicns 2-ro uumkny. Tak, BXe Ha piBHi 3-r0 LMKy 3aMOpOXyBaHHS-
PO3MOpPOXXYBaHHA MOKA3HWMKN aKTUBHOCTI aHTMPabidHMX aHTUTINY cMpoBaTKax KpPOBi CTAHOBUNW Y ABa—
TPY pa3sn MeHLLE 3HAYEHHS MOPIBHSAHO 3 BUXiAHUMMW TUTpPaMu (puc.).
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PO3MOPOXYBaHHS.
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OTpumaHi pesynbrati SOCHiMKEeHb CBigYaTb, LIO MOBTOPHI LMKMIM TeMnepaTypHux nepenagis
KPUTUYHO BNIMBAKOTb HA TUTP aHTUpabidHmMx aHTuTin. Tak, y gocnigHoi cupoBatkm Cm1 3 BuXigHWUn
piBEHb aHTUTIN [O0 Bipycy ckady cTaHoBuB 2,56 MO/cm®, nicna 5 uUMKNiB 3aMOPOXYBaHHA-
PO3MOPOXKYBaAHHS PiBEHb @HTUTIN 3HWU3MBCA A0 MiHiManbHoro 3axucHoro — 0,50 MO/cm? (puc.). IHLwi
pocnigHi  cupoBatkm Dm1, Dm2, Dm3, B skux nodvaTkoBi nokasHukn ©Oynm 0,50-0,66—
0,87 MO/cm® BianoBigHO, BXe Ha 2-3-My UMKNax Manu piBeHb aHTUTIN HWKYe 3a MiHiManbHO
3axmcHun — 0,38-0,29-0,17 MO/cm3.

BucHoBku. Pesynbratui, npegcraBneHi B HAaWOMy JOCHIAXKEHHi, noKasanu, Wo 4151 HEOUMLLEHNX
CUPOBATOK KPOBi 3aMOpOXKyBaHHA 3a Temnepatypy —20 °C € onTumanbHOK YMOBOK Ansi 36epiraHHS.
3amMopoxXyBaHHS 3paskiB nokasasno cTabinbHICTb Y 30epexeHHi piBHS aHTupabivyHmx aHTuTin. Micns
PO3MOPOXYBaHHA [OCMIOHMX 3paskiB CUMpPOBATOK KPOBI B noganbliomy ix cnig 36epiratm 3a
Temnepatrypu +4 °C. OgHak, 36epiraHHs cMpoBaToK KpoBi 3a TemnepaTtypu +4 °C npugaTtHe nuwe ang
KopoTKo4acHoro 36epiraHHs (He Ginbwe 14 1i6).

OTpumaHi pesynstaTi cBigyath, WO TemnepaTtypa 1 TpmBanicTb 36epiraHHA CMPOBATOK KPOBi €
BaXNMBUM (PaKTOpOM B OTPUMAaHHI AOCTOBIPHUX pes3ynbraTiB, WO HeobXiAHO BpaxoByBaTu
cneuianictam BeTepyvHapHOI MEAULMHN NpU HaacunaHHI 3paskiB Ha AOCHIIKEHHA Yy cheuianizoBaHi
na6opartopil.
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ACTIVITY OF ANTIRABIC ANTIBODIES IN BLOOD SERUM
UNDER THE DIFFERENT STORAGE CONDITIONS

Rudoi O. V., Dzyuba Ya. M., Polupan I. M.
State Scientific and Research Institute of Laboratory
Diagnostics and Veterinary and Sanitary Expertise, Kyiv, Ukraine

Objective: to determine of the activity of antirabic antibodies in blood serum under the different conditions
of storage. Materials and methods. Samples of serums from dogs and cats, which got into the laboratory of rabies
diagnostics of SSRILDVSE for research. Rabies virus-neutralizing activity of blood serum was tested using the
FAVN test. Serum samples were sorted by species, age of animals and titer of rabies antibodies. Aliquots were
stored at a temperature of +4 £ 0.5 °C and —20 £ 0.2 °C and exposed to 5-fold defrosting-freezing. The tests were
carried out at the beginning, after 7, 14, 21, 28, 56, 84 days. Results. Period of storage of blood serum at a
temperature +4 £ 0.5 °C was 28 days for one of test samples, three of samples were stored for 21 days, but the
maximum period for all samples was 14 days. The initial titers of rabies antibodies in sera ranged from 1.95 to
17.74 IU/cm3 and were relatively stable during the period of experiment. In frozen samples of serum the stability
of the titer of rabies antibodies was observed throughout the period of experiment. As a result of freezing and
thawing of serum, a decrease in the activity of anti-rabies antibodies was observed. Two fo three times decrease
compared with the initial values was already observed on the 3 cycle. The initial indicators were at the level of
0.50-0.66—0.87 IU/cm?®. On the 27 and 3 cycles, the antibody level was 0.38—0.29-0.17 |U/cm?3, respectively,
which is below the minimum protective titer — 0.50 IU/cm3. Conclusion: The results presented in our study,
showed that for serum freezing the temperature of —20 °C is the optimal condition for storage. Freezing samples
showed stability in maintaining the level of titers of rabies antibodies. After thawing of experimental samples of
serum, they should be stored at a temperature of +4 °C, but not longer than for 14 days. The results obtained
indicate that the temperature and duration of storage of serum is an important factor in obtaining reliable results.
It should be taken into account by veterinary medicine specialists when transfer samples for research in laboratory

Keywords: serum, rabies antibodies, antibody titer, storage conditions, temperature
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