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ON THE USE OF ARTIFICIAL INSEMINATION
FOR ZOOTECHNICAL PURPOSES IN RUSSIA.

By E. L. IVANOFF,
Director of the Central Experimental Breeding Station for
Domestic Animals, Moseow, Russia.

OxnE of the greatest problems of Russia’s present economic policy is the
restoration and development of farming, and in particular, cattle-
farming. The war and revolution have, together with other things,
destroyed enormous numbers of cattle, horses, pigs, etc., and thoroughly
undermined the meat industry, as well as the sources of supply of
working animals. A decrease of 50 % below the former numbers of
horses is the common state of things. The preservation of cattle-farms
and studs is seldom met with, and the number of stock-producing animals
is at least ten times less than formerly. The terrible drought threatens
to bring into this sphere of national wealth even greater destruction.
At the same time there can be no doubt that without the restoration
and maintenance on & definite level of stud and cattle-farming, Russia
cannot return to full economic activity. The present-day state of things
demands that every effort be made, every possibility found and utilised,
for increasing the number of domestic animals and for improving the
methods of breeding and the breeds themselves.

*Ilvanoff, E. (1922). On the use of artificial insemination for
zootechnical purposes in Russia. The Journal of Agricultural
Science, 12(3), 244-256. doi:10.1017/5002185960000530X
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A Method of Obtaining Spermatozoa from the Domestic Fowl

REVIEW of the literature has revealed several
methods of obtaining spermatozoa from the

domestic fowl. None of these, however, seem quite .

adequate for obtaining supplies of undiluted sper-
matozoa in the amounts necessary for extensive
work in the field of artificial insemination, fertility,
and associated studies.

The method presented in this paper consists of
a manual elicitation of an ejaculatory response
which is undoubtedly reflex in nature. Repeated
responses can be obtained in a short period of time.
Relatively large amounts of semen can be collected
casily and the bird can be held in the best position
for obtaining clean samples.

The method is best handled by two operators.
One operator holds the bird by its thighs in a
head-downward position. The abdomen is toward
the second operator, the legs are spread slightly
and the abdomen otherwise well exposed. The sec-
ond operator then massages the keel and the soft
part of the abdomen above the gizzard and below
the pelvic bones. The massage is usually most effec-
tive if applied with sudden jerky motions of the
hand.

The operator soon learns the exact type of
stimulation to which the bird most readily re-

ment is apparently important to the ejection of
semen.

With his left hand, the operator holds a small
(25 cc. to 60 cc.) beaker under the vent in such a
position that the extruded copulatory organs may
strike over its edge, but is careful that the hand
does not interfere with the movements of the tail.

The technic is apparently effective in all breeds
of domestic fowl. In various experiments, the au-
thors have used White Leghorn, Blue Andalusian,
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NUMBER of methods for obtaining

semen from the fowl have been de-
scribed. Because of the peculiar genital
anatomy of birds, the process of obtaining
semen from them presents a somewhat dif-
ferent problem than that encountered in the
mammal.

Tvanov (1913) obtained spermatozoa for
experimental purposes by killing cocks,
opening the abdomen and squeezing the
semen from the vas deferens, Payne (1914),
Craft, McElroy and Penquite (1926) and
Jull and Quinn (1931) obtained sperma-
tozoa by mating a cock to a hen and im-
mediately securing the fAluid from the cloaca
of the hen; Payne, and Crait and his co-
workers using a spoon and Jull and Quinn,
a pipette. Amantea (1922) and Dunn
(1927) placed a dish between “the two cor-
respondents.” Ishsikawa (1030) used an
artificial cloaca consisting of an animal
memhrane hae on a wire frame. The arti-

caught in a small beaker held beneath the
vent.

This last-mentioned method has the ad-
vantage of giving the operator control over
the time of collections, independent of the
bird’s desire to mate, and of allowing the
collection of relatively large samples of
semen. It also has some annoying disadvan-
tages. The stimulation to the ejaculatory
response also at times stimulates defecation,
especially during the early training of the
bird. Also reports show that some difficulty
may be experienced in learning the technic.

This paper presents the results of the
efforts to overcome these disadvantages.

ANATOMICAL
Contrary to popular belief, the rooster
has a copulatory organ of appreciable di-
mensions. The so-called rudimentary copu-
latory organ is but the apex of the func-
tional conulatorv arean. The entire orean
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Fic. 1. The genital organs of the male fowl and the turkey. The bulbous ducts are shown between the
vasa deferentia and the papillae by dotted lines.
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Fic. 4. (A) Shows the container and the manner of holding so that the fingers are free for
stimulation purposes. (B) Shows the placement of the left thumb and forefinger in holding the

copulatory organ exposed.

F16. 2. A useful holder for birds when semen is to be collected by a single individual.

SUMMARY

The posterior-most portions of the genital
apparatus of the male fowl and the male
turkey have been described in some detail
and illustrated.

Modifications of the previously pub-
lished method for obtaining spermatozoa
from the fowl are described. These make
possible greater ease of stimulation, less
soiling of material obtained and the ability
to milk semen from the ducts of fowls which

Fic. 3. Showing the actual stimulation of the
fowl. The operator’s left hand is used here only
to expose the field for the camera,

cannot be stimulated to an ejaculatory re-
sponse, and from male turkeys, which are
very difficult to stimulate.

Some figures on collections are given
which show that the method is satisfactory
for both practical and experimental use.
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1. Pa3paboTka HOBbIX BbICOKOIhPEKTUBHDBIX cpel AN pa3baBneHus ceMeHU NeTyxos U
ApP. CEeNIbCKOXO35IMCTBEHHbIX NTUL,

2. Pa3paboTKka NpMHUMNMANBHO HOBbIX CMOCOOOB KPMOKOHCEPBALMUM CMEPMbl CamMLOB
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OcobeHHOoCTH CTPpOEeHUNA PeNPOAYKTUBHbBIX KTETOK CaML,0B
Ce/IbCKOXO35AIUCTBEHHbIX nTny,
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PucyHok 5. SEM of a normal emu sperm illustrating the chief structural components, namely the head composed of the
acrosome (A) and nucleus (N), the midpiece (Mp), principal piece (Pp) and endpiece (Ep). Bar 10 m. Inset (a). Section
through the acrosome (A) covering the tapered tip of the nucleus (N). TEM. Bar 1 m. Inset (b). The conical acrosome (A)
reveals a smooth surface and a discrete junction (j) with the nucleus (N). SEM. Bar 1 m. Inset (c). SEM of the midpiece
(Mp) illustrating the mitochondrial sheath, nucleus (N) and principal piece (Pp). Bar 1 m. Inset (d). TEM of the midpiece
showing the mitochondrial sheath arranged around the proximal () and distal ( ) centrioles. The distal centriole runs the
full length of the midpiece. Bar 1 m. (Du Plessis, L., & Soley, J. T., 2011)



OcobeHHOCTH CTPOEeHMA PEeNnPOaYKTUBHbBIX KNETOK CaML,OB
CEeNIbCKOX03ANCTBEHHbIX NTUL,

PucyHok 6. A series of scanning electron micrographs illustrating various forms of head bending including (a) a
gentle bend, (b) a 90° bend, (c) kinking or twisting of the head near the base and (d) a looped head bend. Note
how the attached cytoplasmic droplet (¢ ) in (a) and (b) determines the direction of the head bend. The

plasmalemma appears to enclose the bent portion of the head in the looped form of the defect seen in (d). Bar
1 m (Du Plessis, L., & Soley, J. T., 2011)



OcobeHHOCTU CTPOEHMA penpoayKTUBHbIX KNETOK CaMLLOB
Ce/IbCKOX03ANCTBEHHbIX NTUL,

PucyHok 7. Disjointed sperm. (a) SEM. Note the parallel
positioning of the base of the head (—) and the completely
reflected midpiece (—). The head base and midpiece appear to
be attached by the plasmalemma. Acrosome (A), principal
piece (Pp). Bar 1 m. (b) TEM of a presumptive disjointed sperm
with similar parallel positioning of the base of the head (N) and
the midp (Du Plessis, L., & Soley, J. T., 2011)




OUERKA CEMEHW OJ1A NCKYCCTBEHHOI'O

OCEMEHERWA

MaKpOCKOI'IVNECKaﬂ OUEeHKa 3AKYNATA

O6bem 3aKkynaTa — NPAMON MeTod U3MEPEHUA C NMOMOLLbIO FPaAynpPOBaAHHOM NUNETKU. MUHMMaNbHOEe
NPUHUMaemoe 3HayeHne ana obbema askynata netyxa 0,1 ma v Bblwwe.

LiBeT 3AKynAaTa — Npo3payvyHOCTb 3AKYNATA NOKA3bIBAET HU3KOE KONMYECTBO KAETOK B CEMEHMU, AONYCTUMbIN
NOKasaTenb LBeTa OT MOJIOYHOrO A0 MOJIOMHO-CAMBOYHOro OTTeHKa. CneayeT m3beratb MOCTOPOHHMX
BK/IOYEHUIN: KPOBM, MOYEBbLIX COIEN, MOMETA U APYTUX.

pH 3aKynata onpeaensaTca C MOMOLLbIO TECT MNOJOCOK (Npu Mmanbix obbemax cemeHu) mau
HopmanbHbiM nokasatenem pH Aans cemeHM neTyxa ABAAETCA HEWUTpaNbHaa peakl,
He3HaunTenbHble OTKNOHEHME B CTOPOHbI KUCNOTHOCTU 3amepnaeTr ABUXKeHWe, npu cnab
PeakLMM CKOPOCTb ABUKEHWNA BO3PACTAET U CHMUMKAETCA PYHKLUMOHANbHAS NONIHOLEHHOCTb.




[lepBOHa4YasbHAA MUKpPOCKONUYeECKan
OLUEeHKa

* OueHKa HaaAuMuuAa  arroTUHaUMM  cnepmarto3oupaoB  [lpuKkpenneHne  NOABUMKHbBIX
CNEePMaToO30MUA0B APYr K APYry ro/IOBKa-ro/IoBKa, MKryTUK-}KIYTUK UAN TONOBKA-KMYTUK CYUTAETCA
arrntoTMHaunen cnepmatosomnaos. CreneHb arrlOTMHAUMKM  OLEHMBAETCA MO  KOJINYECTBY
CK/IEEHHbIX crnepmaTo3onaoB. Hanuuume arrnioTMHaUMKM YKasbiBaeT Ha CHUMEHME KONMYECTBa
aKTUBHbIX CNEepMaTo30MA0B, YTO ABASETCA MOKa3aHUEM K Mepecyéty [03bl OCEMEHEHUA Npwu
MNCMONb30BAaHNUN CEMEHU B UCKYCCTBEHHOM OCEMEHEHUMN.

 OueHKa obuweit noasmxHocTn. OLEHKY NOABUMHOCTM CMEepmMaTo30MA0B B 3AKYNATE
cnegyet MPoOBOAUTL CPasy Mocne pas3BeleHua Ccrnepmbl NoAaxoasilen cpefon B
cooTHoweHun 1:1. OnpepeneHve NOABUMKHOCTU OCYLLECTBASETCA Hemea/eHHO mnocne
MPUroTOB/NEHUA  BAA)XHOrO npenapata WM  OCTAaHOBKU  «TeyeHMA»  npenapaTa.
NccnepoBaHWe NOABUXKHOCTM MPOBOAAT B MOJIAX 3PEHUA, YAa/IEHHbIX OT Kpaa npenapaTa




OnpeaeneHne NOABUXHOCTM CNEePMaTO30MA0B

Kputepuun nogBuXHOCTU CNEepPMaTO30MA0B:

OLI,EHKa noaABUXKHOCTU CcnepMaTo30oMaoB nposoaunUTCA NO KPpUTEpnUAamM.

® OABUXHbIE C MPOrpeccuBHbIM ABUXKeHUem PR progressive motility (aBuratowmecs TMHENHO UK MO
Kpyry ¢ 60/1bWKUM paauycom);

® MoABUXHbIe C HenporpeccuBHbIM ABuxKeHuem NP non-progressive motility (Bce apyrve Buabl ABUKEHUA
C OTCYTCTBMEM NMpOrpeccuu)

® HenoAaBWKHble cnepmaTosonabl IM immotility (oTcyTcTBUE ABUMXKEHUSA).

Ncnonb3oBaHMe KOMMNbIOTEPHOro aHanmsa cnepmbl CASA (Computer Aided Sperm Analysis) cywecTBeHHO
nosbiwaeT 3¢PEeKTUBHOCTb OLEHKWN, COKpALLaeT 3aTpaTbl BPEMEHU, YCTPAHAET BAUAHUE «YEN0BEYECKOro
dakTOopar.

MpumeHeHue KomMnbOMeEpPHbIX mMexHosao2ul
rnoseosAem HAKanAueames U COMOCMaAsnAmMo
uHgopmayuro 6e3 oepaHuyeHua




Knaccudumkauma metonoB OLEeHKM CEMEHMU
neTyxos

Q, OnpepgeneHne Xu3Hecnocob6HOCTU cnepmaTo3oMaos

o OueHKa uenoctHoctn AHK

v OnpeaeneHue LEe/I0CTHOCTU aKPOCOMblI

@ OnpepeneHne MUTOXOHAPUANbHOU GYHKLUUMU



‘, OnpepeneHne ¥n3HecnocobHOCTU cnepmaTo30Ua0B

ONA OUEHKM KU3HECNnoCcobHOCTM MOXeT TMPUMEHATbCA pPAa  U3BECTHbIX
MEeToA0B, M3 KOTOpbiIX Haubonee pacnpocTpaHeHHbIMU SABAAIOTCA TeCTbl,
OCHOBaHHble Ha onpeaeneHUM UeNOoCTHOCTM MemMbpaH NpU OKpalMBaAHUM
cnepmaTto3onpaos 303uH-HUrposuHom (L.BjoErndahl, 2003) unm c nomouibio
MeToAa rMnooCMoTHUYECKoro HabyxaHus.

* un3HecnocobHOCTb CNepmMaTo30MA0B OTPaXKAeT KOAMYECTBO (%) WHTAKTHbIX CNepMueB C
HenoBpeXKAeHHbIMM MembpaHamu. ITOT MoOKasaTenb Onpeaenserca Mo CnocobHoCTH
MeMbpaHbl KNETKM UCKAOYATb BBEAEHME BUTANIbHOIO Kpacutens (303MH-HEerpo3nHOBOro) B
CNnepMuii M NPOHUKHOBEHME B ero A4po. [pn MexaHUYeCKOM MNOBPEeKAEHUN WU
pa3pyLlleHnN, XKenTbld 303MH crnocobeH OKpawwuBaTb crnepmaTtosoua. Ecam membpaHa
ABNAETCA MHTAKTHOM, KpacuTenb He obecrneynBaeT oKpallnMBaHUS.




vOnpep,eneHue ¥U3HecnocobHOCTM cnepmaTo3onaos

Tect Ha runoocmotuueckoe HabyxaHue (HOS) HanpasneH Ha oueHKY GYHKUWMOHANAbHOM
LEeNOCTHOCTU NAa3MeHHOM MeMbpaHbl MO ee CNOCOBHOCTM COXPaHATb PAaBHOBECHOE COCTOAHMUE
MeXAYy KNETKOM cnepmaTo3ouia U OKpyKatlowen cpeaoi. B ocHOBe TecTa NeXuT NPUHLUM,
3aK/II0YAIOWNIACA B TOM, YTO NMPU TMMNOOCMOTUYECKOM CTPecce BO3HWKAET MPUTOK KUAKOCTH,
NPMBOAALMN K CKPYYMBAHUIO B CMPaAib M pa3ayBaHUA MAM HabyxaHMA XBOCTA HOPMAbHOIO
cnepmaro3ounaa.

Y mepTBOro cnepmaTto3omaa Habnwogaetcs HeKOHTponmpyemoe pa3byxaHue [0 CTeneHu
pa3pbiBa MembpaHbl, NpMBoAALLEE K BbINPAMAEHUIO XBOCTA.

@) 1. Habyxwwne cnepmaTtosomabl WOEHTUOMLUUPYIOT
no N3MEHEHNIO doopMbl KIETKM, no
CKPY4YMBaAHUIO XIyTUKA.
2. 2. XuBble KneTkn pasnuyaroT no npusHakam
HabyxaHus XryTuka cnepmaTo3ounga;

) () (d (e) m Q)
MOACYUMTLIBAIOT BCe POPMbl HabyxaHus XXryTuka

o} KaK XXnBble€ CnepmMmaTto3onibl.




OLUERKA UENOCTHOCTU OHK

OKPALUMBAHUE TOLUIDINE BLUE

* [lna npoBeAeHMA OKpalUMBaHUA 3aMOPOXKEHO/OTTasHHOEe cemsA pasmopaxkuMBanum npu Temnepatype 60°C, passoannu B
cooTHoweHunn 1:100. MpoTokon Toluidine Blue (TB) BbinonHANM, Kak onucaHo Kim et al. (2013). Masku cywmam Ha BO3Ayxe,
dUKcUpoBanu ceexenpurotoBieHHbIM 96% ataHonom-auetoHom (1: 1) npu 4 ° C B TeyeHme 30 MMHYT U CHOBA CYLUWIN Ha
BO3/yXe NPU KOMHaTHOM TemnepaType B TedeHne 30 muHyT. Mocne atoro nposoamnu rmaponuns 0,1 H. HCl npu 4°C B TeyeHue 5
MUHYT U TPUXKAbI NPOMbIBANU AUCTUANNPOBAHHOM BOAOM (N0 2 MMUHYTbI Kaxabin pa3). OKkpawmnsaHune 0,05% Tb npumeHsnn B

TeyeHne 20 MMH NpM KOMHaTHOM TemnepaType. OKpawwuBawowmm bydep coctoan m3s 50% uyutpat-pocdatHoro bGydepa
MakunseiHa (pH 3,5).

MpeaMeTHble CTEKNA KPAaTKOBPEMEHHO NPOMbIBA/IN ANCTUNNMPOBAHHOM BOAOM U CNEerka NPOMOKaan GUNbTPoBabHOM Bymaro.
Bcero 6bin0 noacumtaHo 200 cnepmaTo30MA0B C MCNOJSIb30BaHMEM ¢$a30BO-KOHTPACTHOrO ONTMYECKOro mMuKpockona (Motic
BA410E, China, 2019, negative contrast) ysennyeHue x40. CnepmaTto3omnbl C XOPOLLEN LLEe/IOCTHOCTbIO XPOMATUHA OKPaLLEeHbl B
ronybon uBeT, cnepmato3omabl C NOBPEXAEHNEM - B TEMHO-CUHUA.

3

PucyHok 1. OueHKa ULenoCTHOCTH
XpOMaTUHA CNepmaTto3onaos.

CpedHMI noKasaTeNb LEeNO0CTHOCTU
%9 XPOMaTUHA no pesynbTaTam
v, . OKpalMBaHUA Toluidine blue
coctaBun 28,8+2,6% nosperxaeHHbIX

KNeTOK CO caeAylolwumm AMMUTamMu
17,8% n 40,5%.




OueHKa uenoctHoctn AHK
OKPALLIMBAHUE ACRIDINE ORANGE

Mpu Mcnonb3oBaHMK NpoToyHoro umtometpa 375 000 Knetok passoannm B 50 mkn bydepa TNE (10 mM Tpuc-HCL, 0,15 M Nacl,1 mM
AnHatpua SATA, pH = 7,4) n 100 mkn pacTtBopa Kucaoro aeteprenTta (0,08 M HCI, 0,15 M NaCl, 0,1% (06./06.) Triton X-100, pH = 1,2). Yepes
30 ¢ UHKybaummn obpasupbl oKpalwmBanu aobasneHnem 300 MKA pacTBopa aKpUAMHOBOro opaHxKesoro (6 mkr/mn B8 0,1 M nMMOHHOM
kKucnote, 0,2 M Na2HPO4, 1 mM 3ATA, 0,15 M NacCl, pH = 6,0), a yepe3 3—5 muH nHkybaumnm npu 37 °C.

3eneHbl LBET yKasblBaeT Ha npucyTcteue asyxuenodeyHon OHK, a KpacHbii — Ha npucyTcTBue ogHouenodyeyHon AHK, nostomy npwu
06HapyXeHUM 3eN1eHOro LBeTa CYMTANU AeHATypaLMIO CTPYKTYPbl XpOMaTUHA.

PucyHokK 2. OueHKa UeNoCTHOCTU
XpomaTMHa 3amMoOpoOXKeHOo/OoTTaAHHbIX
cnepmaro3ouaos.



‘, OnpeaeneHue LLesIoCTHOCTU akpPOCOMb

OKPALUUBAHUE ROSE BENGAL / COOMASSIE BRILLIANT BLUE

PactBOp 1711 OMHOKpATHOTO OKparuBanus, coaepkamiero 1 % (Bec/oobem) 6enranbckoit po3sl, 1 % (Bec/o6bem) ObicTporo 3enenoro FCF u 40
% »sTaHona B rutparHo-pocharnom Oydepe Mcllvaine (FG-RB; Tloyn u ap., 1991). OkpamuBarormii pactBop (5 MKII) H00aBIIM K 5 MK
pa3oasneHHoi criepMbl (10 x 106 criepMaTo30M10B/MIT) Ha TpeABapUTEIbHO HarpeToM npeamerHoM ctekiie (37 °C) u yepes 70 ¢ 310 cMechIo
CMa3bIBAIMA JIPYTO€ MPEAMETHOE CTEKII0. 3aTeM Ma3KH BBICYIIMBAJIM Ha Bo3ayxe u uccienoBain He mMeHee 100 cmepMaTo30u0B € TOMOIIBIO
ceerononbHo Mukpockonuu (1000-kparHoe yBenudueHue). MHTaKTHbIE aKpOCOMBbI OKPAIMBAIMCh B MYyPIYPHO-CHHUN I[BET W HMEIH
KOHUYECKYIO0 (JOpMY, B TO BpEMs KaK OTCYTCTBYIOIIME WJIM TIPOPEArHPOBABIIINE aKPOCOMBI BBITVISIICNN KaK TyIble U OeclBETHBIC Kpasi (1T0I100HO
cOpachIBaHUIO aKPOCOMHOTIO KoJIauka, panee onucanaomy Ahammad et al. (2013).

OKPALLUUBAHUE GREEN STAINING (FG-RB)

ArrcmotuauH Pisum  sativum, koHbIOTHpOBaHHBIN ¢ Quyopectiend-uzoTrormanatom (FITC-PSA), ucnonb3oBaiu B KadecTBE TecTa s
noATBepkaeHusT pesyinsratoB FG-RB B coorBercTBumM ¢ mporokosniom, ommcanHbiM Hamilton et al. (2016). Bkparne, anmkBory 15 Mk
pazbasinennoi criepmsl (mpumepro 200 000 cniepmaro3ouoB) uakyouposanu ¢ 12,5 mxn FITC-PSA (100 mkr/mn) u 0,5 mxi JC-1 (153 MxM B
JIMCO) B Teuenue 5 mua nipu 37 °C. . AnukBoty (10 MKIT) 3TOM CMECH HaHOCWIIM Ha MPEIMETHOE CTEKIIO0, HAKPHIBAJIU MIOKPOBHBIM CTEKJIOM H
HEME/JICHHO OIICHWBAJIM C TIOMOIIbI0 smudiayopeciueHTHON Mukpockonuu (Mukpockorm Olympus BX-60 ¢ komOuHanued QuibTpoB
B30y kAcHU U smuccuu npu 488/650 M, ocHamennbii Zeiss AxioCam HRc). 3arem akpocomubiii craryc 100 cmepmaro3omioB (c
ucrnonb3oBanueM JC-1 B KadecTBe KOHTPACTHOTO KpacHTeNss) OBLI OXapaKTepHU30BaH KaK HWHTAKTHBIM WIIM TIPOPEardpoOBaBIIHMKA (sSpKas
duryopecueHIus win oTcyTcTBre (hiryopectieHInu cootBeTcTBeHHO) mpu 1000-kpaTHOM yBETHMUCHHUH.
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A

PucyHok 3. ROSE BENGAL/ COOMASSIE pans
onpeaeneHna UenocTHOCTU akpocombl; (A) MHTaKTHble
aKpPOCOMbI OKpPaLIMBAOTCA B MypPNypPHO-CUHWUIA LBET U
MMELIOT KOHUYeckyto dopmy, a (B) oTcyTcTBytowme nau
npopearMpoBaBlIMEe aAKPOCOMblI MMEKT Tynble U
H6ecuBeTHble Kpasd



‘, OnpeaeneHne MUTOXOHAPUANbHOM GYHKLUK

OKPALUMUBAHUE 3’3 DIAMINOBENZIDINE (DAB)

* MWTOXOHAPWANIbHYIO aKTMBHOCTb CMEPMaToO30MA0B  aHAAM3MPOBAAM C  MUCMNONAb30BaHMEM aHanmsa 3'3-
AnammnHobeHsnanHa (DAB). BKpaTue, cnepmy pa3soaunnu (1:1) B pactsope DAB ¢ KoHueHTpaumen 1 mr/mn B PBS n
MHKYOupoBann Ha BogAaHon 6aHe npu 37 °C B TeyeHMe 1 yaca B TemMHoTe. 3aTem rotoBMAM MasKu (10 mkn) Ha
npeaMeTHbIX CTeK/NaXx MWKPOCKOMa W Cywuaum Ha Bo3ayxe. [lpeameTHble cTekna ¢ukcuposaan B 10%
dopmanbaermae B TedeHme 10 MMH, NPOMbIBaZIM U CHOBA CylWwMAM Ha Bo3ayxe. C nomoubio $pa30BO-KOHTPACTHOIO
OnTUYEeCKOro MMKpockona (ysenmuyeHue B 1000 pa3) 66110 noacuynTaHo He meHee 100 cnepmaTo30nA0B, U KNETKU
6bin KnaCCMg)VILI,MpOBaHbI MO YeTbIPEM KAaTEroOpUAM: BCE MUTOXOHAPUN aKTUBHbI (OKpaweHo 100% cpeaHen yactu
— DAB |), 60AbWIMHCTBO MMUTOXOHAPUN aKTUBHO (6onee bbino okpaweHo 50% cpeaHen yactn - DAB 1),
60NbWIMHCTBO MUTOXOHAPUN HeaKTMBHbI (OKpaweHo meHee 50% cpeaHen yactn - DAB Ill) n Bce mutoxoHapumn
HEeaKTUBHbI (OTCYTCTBUE OKpalLMBaHMA cpeaHen Yyactu - DAB IV).

OKPALLUBAHME JC-1

e [nA BbIABNEHUA U3MEHEHNI MUTOXOHAPWUANBHOIO MeMBpPaHHOro noteHuuana cnepmatosongos (MMP) anmkBoTy
pasbaBneHHoOW cnepmbl (NnpnbnamnsmtensHo 200 000 cnepmaTto3omaoB) okpawmann 0,5 mkn JC-1 (153 mKM B
AMCO) B TeueHne 5 muH npu 37 °C. 3aTem anukeBoTy 10 MKN 3TOM CMECH HAHOCU/IM Ha NpeAmeTHOe CTeKNo,
HAKPbIBA/IN NOKPOBHbLIM CTEKAOM U HEMEANEHHO OLEHWMBANM C NOMOLLbIO 3NUPNYOPECLEHTHON MUKPOCKOMUM.
3atem cnepmarto3omabl (n = 200) Ha npegmeTHOM CTek/e Oblan KnaccnduumpoBaHbl Kak mmetouwme bonee
BbICOKYIO U MeHbwyto MMP (KpacHO-opaHXeBas M 3eneHana ¢payopecueHumna cootBeTcTBeHHO) npu 1000-KpaTHOM
yBeNNYEeHUN.
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DABI —>» l

DAB I

'.‘/

DAB I

10 pm

PucyHok 4.

3'3-guammnHobeH3namnHa (DAB) npm oueHKe PYHKLMN MUTOXOHOPUM
B cnepmaTto3omnaax netyxa. (A) PerpeccMoHHbI aHanM3 BbICOKOM
MUTOXOHAPUNANBbHON PYHKLMKN B CNepmaTo3onaax neTyxa,
obHapy»keHHoM ¢ nomoulbio DAB (R2 = 0,98; P <0,0001; y =0,1397 +
138 x - 0,0044 x 2) u dnyopecueHTHOro oKpallnBaHmA
KapbounaHmnHom (JC 1-R2 =0,98; P < 0,0001; y =0,0727 + 1,3125x +
0,0032 x 2). KoadpumumeHT BHYTPUKNaccoBon Koppenauunm (ICC)
mexay DAB u JC-1 coctasun 0,97 (P <0,0001). (B)
MuKpodoTorpapmm MUTOXOHAPUANBHOM aKTUBHOCTM
cnepmaTto3ounaoB netyxa, oueHeHHoU ¢ nomoulbio DAB, roe DAB |, I,
Il n IV o6o3HauatoT cnepmaTto3omnabl co 100%, bonee 50%, meHee
50% mn 0% aKTUBHbIX MUTOXOHAPWUN cooTBETCTBEHHO. (C)
MuKkpodoTorpadum noteHUMana MUTOXOHAPUANbHOM MeMbpaHbl
cnepmato3oungos (MMP) B cnepmaTto3omgax netyxa, oueHeHHoro JC
1, rae BbICOKMIM 1 HU3KNMN MIMP xapakTepumsyroTca KpacHo-
OopaHXeBou (CTpenku) u 3eneHon (ctpenku) bayopecueHumemn
COOTBETCTBEHHO. YBennyeHmne 1000x.



= METO/ibl COXPAHEHUA

St CNEPMATO30MA0B NTL

* KpnokoHcepBauua (coxpaHeHne reHodoHAaA in vitro, BHeapPEHNE
NMPOTOKO/10B KPUOKOHCEPBALIMU B NJIEMEHHbIE MPOMbILLIEHHbIE
nporpammbl 1 T.M.)

* lnodpunmsauns (cyxoe xpaHeHue) - CybnmmaumoHHas cyLluKka
pa3pabaTbiBaeTcsl B Ka4ecTBe anbTrepHaTUBHOM TEXHOMNOMN AnS
COXpPaHEeHUS reHHbIX pecypcoB, YTObbl 0becneynTb NPOCToE
COXpaHeHne U TpaHCNOPTUPOBKY cnepmbl Npu Temnepatype 4 °C.



_ 1100 40
5% ;
3 | W e S
= 800 \ 20
S 700 o\ 40 5
2 600 'S =
a \ 71 60 ©
g 500 \ 7 s @
8 400 / ——————— <0 o
2 YYD e e e L -100 qE)
= 200 / ,,,,,,, -120 +
= /
S 100 e | oo -140
> 0 -160

O 00 00 0O 00 ©0O OO OO O OO0 ©0O OO OO ©O OO0 OO ©0

ndnodanINodaNngno

OO0 OO0 000 dd d d N N

R I o I R I IO B IR O I IR R I B |

experiment time

Pu CYHOK 8 ) JIvio q)H JIbHAS Vacuum curve - Condenser temperature,
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Kopest Pucynoxk 9. Dynamics of barothermal
parameters for 2 h of freeze-drying rooster
semen.

Pucynok 10. Freeze-dried sample of rooster
semen after 2 h of drying. A - a sample of
lyophilized semen; B - assessment of
membrane integrity of the lyophilized
spermatozoa  (eosin-nigrosine); C -
assessment of the chromatin integrity of the
lyophilized spermatozoa (acridine orange).
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Pucynox 10. Evaluation of the results of an
experimental protocol for lyophilization of rooster
semen in vivo: A - fertilized egg obtained using
points of interaction of
perivitelline

rehydrated semen; B
rehydrated

of virgin hens.

spermatozoa  with
membrane of egg yolk after artificial insemination
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A successful protocol for achieving anhydrobiosis of Gallus Gallus
Domesticus spermatozoa while maintaining their fertility IN VIVO
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Effects of Saccharides Supplementation in the Extender of
Cryopreserved Rooster (Gallus domesticus) Semen on the
Fertility of Frozen/Thawed Spermatozoa
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Simple Summary: This study was devoted to the task of developing new balance
eryopreservation of rooster semen, which is of key importance for maintaining the f
of spermatozoa after thawing, Trehalose in the medium increases the stability of vai
‘molecules under various physical influences and is capable of forming a stable vitreof
cells during low-temperature stress, which maximally neutralizes the damage and metal
in a dehydrated state. Also, the role of trehalose is to stabilize phospholipids during
prevent disrup  cell membs sped LOM-T10.af
‘media provided significantly m,,n.-r rates of egg; fertilization (82-86%) compared to the L4
medium (79%, p <0.05), The fertility of eggs on the Sth day from the last insemination in t
group had the best indicators of 1007% versus 86% in the control, with 5% versus 20% if
on the 10th day. When using test media, high results of egg fertilization were achief
functionality of frozen/thawed spermatozoa in the genital tract of the chicken was prol
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Role of Mono- and Disaccharide Combination in
Cryoprotective Medium for Rooster Semen to Ensure
Cryoresistance of Spermatozoa

Olga Stanishevskaya, Yulia Silyukova *, Nikolai Pleshanov and Anton Kurochkin
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Abstract: The of in th of medium may rep-
sk s promiakig et ok the pimsvation o the seproducitve cel o mile bl o the cuvent
study, cryoprotective media with a combined composition of mono- and di-saccharides were devel-
oped. The degree of penetration of reducing saccharide molecules (maltose—Mal20 mediu)and

ide molecules (trehal h jum) from the ive medium
into the cytosol of rooster spermatozoa was studied. LCM control media without disaccharides were
used as the control. The number of maltose molecules penetrating from the outside into the cytosol
of the spermatozoon was 1.06 x 10%, and the number of trehalose molecules was 398 x 10%, Using a
combination of maltose and fructose, the progressive motility of frozen/thawed semen and the fertil-
ity rates of eggs were significantly higher ((p < 0.05) 40.2% and 68.5%, respectively) than when using
a combination of trehalose and fructose in a cryoprotective diluent (33.4% and 62.4%, respectively). A
higher rate of chromatin integrity at the level of 92.4% was obtained when using Treh20 versus 74.5%

Preaze-drying techoclogy i widely wsed to remove water from
various bislogical ebjects without damaging them, which makes them
casy to preserve for & long tms and recover by simply adding water,
These cbjects are: anubioncs becteria, serumi, vaccines, dlagnosic
drugs, protain and blotecknslopical producss, cells and cissuas, as wellas
chemicals. The product o be dred is frozen at atmospheric prassure,
Than, at the inivial smage of drying, called primary drying, up to 05% of
the water (in the form of ics) is removed by Seme-drying: in a second
suep, called seccndary drying, it is removed by desorpticn.

Sperm lycphilization, rather than cryopraservasion, is a naw, simple
mathod for sworing gematic rasowces Over the past few decades,
nmvumysnb&zz& *V,t._sd:ss:m uw.mxs

[sh). Pska;;kmwd‘:"x..a-m:m ..Awap;h‘mﬁmmg
prosocols that are commosly wsed ©© mamein the functional integrity of
frozen thawed - The used

technologies dasigned to presarve only ONA (13

Thumulﬂarme.mwwmnhammd
after rehydration with & preserved kinetic spparates. Most researchers
are guided by the dogma has spermatozaa will not survive the freeze
drying process and that only DNA remains reauvely inwct Research
or semar lyephilizatice is conducied with the poal of ins subsequent use
in intacyroplasmic sperm injection (JCSY) ecknclogy [5,13]. From our
pcmlc!m.mc“ipmkﬁmmmwa
the goal of sub: Iyopkilizanion, e physcl dand
biochamical paramaters of ésuzcsnd:luz_amw*‘pn-
serve the funcuional usafuingss of spermatozsa

Summarizing the resclts of publiched smdizs we concluded the
following: thare is no biclogically schmmmsiasad protocal for Iyophils-
zation, which at the stage of feezng alows o [k the
males of various animal species =0 maintin thair functional usefulness.
L\c;h.hudspmm_tx.::p:rdmn‘u\bm.mm:
ability to move, and thair uss in raproductve tachnslogies = possible
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"Sperm book” |

‘ifgeze-dry»ng

Rehydration
Huge number of mouse strains can be stored in a book

1o Lab.
Transportation of mouse spermatozoa via post card

Daiyu Ito, Teruhiko Wakayama

Protocol to preserve mouse freeze-dried spermatozoa in the thin plastic
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Protocol to preserve mouse freeze-dried
spermatozoa in the thin plastic sheets

Siep). Preasing of 88 Sperm suspension \ Daiyu lto, Teruhiko
Pre-incubation: 30 min-1 hour, 37°C / Wakayarma
- Freezing: 10 min above LN,

O Step2. Vacuum-drying )
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