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Effects of LH-RH Analogue on the Ovarian Response and Quality of Embryos

in the Japanese Black Cows Superovulated with PMSG and PGF:c
WARE-BL E
Toshitaka HORIUCHI and Takashi NUMABE

ERREEARSLS c BEA4 R

TO89 -64 BHEEEE S L BT B R F K 1
Miyagi—ken Experimental Station of Animal Science, Iwadeyama,

Miyagi-ken 989 — 64 JAPAN

Summary

The present experiment was desighed to examine the effects of LH—RH analogue
on the ovarian response and the number of embryos recovered in Japanese Black
Cows superovulated with PMSG and PGF2c.

The injection of LH-RH analogue was given 3—4 hours after initiation of
standing heat. Embryos were recovered non—surgically from uterus seven days
after estrus.

A single 1injection of 400z of LH—-RH analogue was increased the number of
transferable embryos significantly and the percentage of embryos classified as
excellent and good morphorogically.

A single injection or double injections of 200uxs of LH—-RH analogue was not
increased the number of transferable embryos. The double injections of 200us of
LH-RH analogue was decreased the percentage of excellent and good embryos.

The administration of 200us, 400u¢ or the double injections of 200us  of

LH-RH analogue was increased the percentage of morula and blastocysts.
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& R

JRIRESG. [INEREL. BAEAREIREIC DWW T ORRIIE 1 IR L7, WBX (LH - RHIRGE9)
LH-RH200us 1[EH5X, LH-RH400us 1 BIHSX. LH-RH 200us 2 BIRSXICHT 5
SPEEAERE. £11.0 149, 87124, 9.8E£3:3, 9.713.2 THERGICERS., i
PHYEIRIIEIE. €5.314.6, 53124, 7.5E£31, 4TE3 6 THRUER U, L
L. PEBMEATREIREIE. &2.2422.2, 3.7+£24, 47422, 2.1+1.8 TLH—RH 400us
1 EHRESXEGBX B EPLH-RH 200w 2 @ERSXOMTERELZE (P<0.05) 253 50,
L H—RH 400us 1[EIHREICL > CTEABMATEEINEIEML 72

Table 1. Effect of LH-RIl analogue on the superovulatory responces in
Japanese Black Cow treated with PMSG and PG
Dose of No. of cows No. of No. of embryos No. of transferable
LH-RH(ug) treated CL recovered embryos
0 10 11.0 5.3 2.2 b
.98 +4.6 $ 2.0
200 6 8.7 5.8 3.7
+2 2.4 +2.4
400 10 9.8 7.5 4.7 a
+3.3 £3.1 +2.2
200X2 10 9.7 4.7 2:1 b
+3.2 +3.6 1.

I+

CL:Corpus Luteum
200X2;Double injections of 200 ug of LH-RH analogue.

a,bip<0.05
BHETTREIN D FZAEHI S ERIC D W T DR RIIE 2 1T, REBRBICOWTORERIIE I IR LI,
CHERIN R TIE. WBXIZAS v 750%. B v 2714%. C5 v 736%. LH—RH 200us 1 {8l
5EX T, 850%. 5%. 45%. LH—RH 400us 1 [EE5XTid. K62%. 23%. 15%. LH-RH
200ug 2 A SXTiE, ®43%. 5%. 52%C. LH—-RH 400us 1 ER5XTIZA - B v 7D
TEATREIRI385% C. LH— RHiEGICk » T, BLROZHEINDEIEHEEMT 5 EHEICH - 72,

Table 2. Effect of LH-RH analogue on the morphological normality of
embryos with superovulating treatment of PMSG-PG in Japanese

Black Cow
Dose of No. of Evaluation of embryos (%) a
LH-RH (ug) embryos

A B C
0 22 50 14 36
200 22 50 5 45
400 47 62 23 15
200X2 21 43 S 52

atA:Embryos did not have any extraneous degenerating cells.
B:Embryos had\ small imperfections such as extraneous
cells. .
C:Embryos had more' extraneous degenerating cells but still contalned
a mass of cells that appeared viable.
200X2:Double injections of 200 ug of LH-RIl analogue.

degenerating
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RERETE. HBXT2~64412132% . REMS4%. HBEHEI14%. LH-RH 200z 1[E1
5XT, £9%. 77%. 14%. LH-RH 400us 1 EIR5X T, &9 %. 70%. 21%. LH-RH 200
ug 2 EIREX T, &19%. 81%. 0% TLH-RHBEXTRIE%R 7T HEOBMEICHET 2 RELH. I
BAIC D ZERICH - 1,

Table 3. Effect of LH-RH analogue on the development stage of
transferable embryo with superovulating trealment of PMSG-PG
in Japanese Black Cow

Dose of No. of The stage of development (%)
LH-RH (ug) embryos
32-64- cell morula blastocyst
0 22 39 54 14
200 22 g 77 14
400 47 9 70 21
200X2 21 19 81 0

200X2;Dbouble injections of 200 ug of LH-RH analogue.
z B
ﬁ%%&$W%VH&$W%V(LH—RH)M&MMy%GWD?&mmmnéﬂwm@K;o
T. K. MFEOBRKTE» Silil. HEtShTLBk, 2B LAY L TERICHR SO, bbs
ETHLH-RHERLEY (Des—Gly—L H- R H—ethylamide. BEf7 < VF L ) v) HARE
1 USRI SIRID 5 75 & DIRBICIE B ST A

AR, BEMEOBEHENFRLE (PMSG-PGHE) ~DZDAKL H- RHOBE.RS, &

HEHICE 1) 3 L H - RH 400ug @ 1 B 525 BRETTHEIZ NS5 T LW O hic L, $i.
CRER)IC  BIF T, RARMK SBREAREAOPIcEPT 3EAMSRSN, chdn ik, LH
~RHODHEEICK > THIFICE T 3B D/ N5 Y FHUNS 15 o AlREl S ZE 2 S B,

@%&W§EE«®U+RH®&5%%KowTu\Tﬂw%m&xn@mm(wmfﬁ$wzy
A YRICB W T, PMSG 2500iu #5X T, LH-RH®D 200us & 400us 2903 IR T 2 B 5§52 &
T, BROR%L. ENNIR%L. BAETTREIREA IS & 7o L4 L. Guay & Bedoya (1981)13?¢>LH~RH0)
2ERE 3., ZRELAIKREEMEI L EME LT3, AP TIZLH-RH 200us @ 2 B2 5.3,
WICEE BT REIN R B S # 7c,

LH-RHZIONEIRT2ERET2EMPLHV NV, T—2 45— FF 34 5 &5 Foster
(wm?%ﬂ%#%gimﬁwaH—RH2mw@2@&5m3mr%ﬂ%aLH®Lﬁﬁﬁat%
DEHEEN, LHY— VDL ~vd) LR OB BRI OEMICES T 3 D TREVH»S L
nign,

AR TOLH-RH 200us @ 2 ER5 TR, 1 EEOBREHSRIEHGEHR 3 ~ 48T, 2EBED
RERESIC L5 EHIETH - 7cds, BEEEIMETO L HY — VBRIENICED 5h 3 DD
%ﬁmﬁﬁ<\@Eﬂ%%ﬁ§<@WT%%C&%%%Lkﬁé%%D\Kﬂ%f@M%RH%Wg

—81—
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D 2 [ 5 THAERREINASED Ui ¢ & id LHY— VO RO BIEICEE L T 2 D0 b LI/,

LH-RHOBSRBIKOWTIE, 200us O 1 EEE5 TERIRHRD S0 idh - 7cd3, 400us O 1 [E]
BRETEPRGRBD SN, TIAD S E EDIEHTIE 100 ~ 200w DEEBBLEONTEY., 4
EDBEBEINTD 400us DIRGFHLBENZR TS 545, ORSHEMATE. LH-RHOBRSED
BT RS i L H U L EIASHRE ST Zlﬁ,)

4 [E1T - 72 PMSG-PG & T O REMBEO@RIPEINFLL TR MOMSE & [ BRI TH - 7o,
BHERIREIN I Z D4 < HWARITH » 7oo PMSGITK T 2 IRHEXIGIE. PMSGOERSE PR GIL L
Tk BENH DD THMICMOME EHE TS EETERVDY, FHCHBLRHLEDHEESE L
5%,

AHFRICHE N T, BEPEIVFLE~OL H - RH 400us 1 ERESBENTH S T LBHSHITE -
7ohs. & HICPMSGO#E & & OBIE S LH -RHOBRSHIICOWTRE§ 5 480 H 5 LBbNn b,
= #

PMSG-PGHEIC & 5 @RIBEIRFREDOGR D1, FHIEH TOAKRLH-RHO RS %4 /2,

PMSG-PG#: GHRBRX) icth~, LH—RH 400us @ 1 [l 5E. BHEATREINE (EREIRKD &6
Eic (P<0.05) #nsE, FBEMNICEERICHRLLZRNOEGZEINS E7s,

—7. LH—RH200us @ 1 [aF /i3 2 B 513. BRETHEINEE NS & 5 R0 o i
572o LH—RH 200us @ 2 %513, FEMAICESBICHHELZRBINOEIEEHLD SE 75

LH—RH200ug. 400ug @ 1 [ER5 & 7213 200us @ 2 Bl 5E. RER &EBRROEE & B0
SHBEEICH - oo

51 B X #

1) Donaldson, L. E. (1982) Succes rates. In Embryo Transfer in Cattle, Edited by
L. E. Donaldson , San Antonio, Rio Vista Int. Inc., P. 54.
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Summary

The aim of the present study was to determine the potential for the further develop-
ment of zona-free mouse zygotes fertilized in vitro. Zona-pellucida of (C57BL/6J X C3H/HeN
)F1 mouse eggs -were removed with 0.5% pronase 6 hr after insemination. Each one of zona-
free eggs were cultured for 114 hr in 20p1 medium in Multiplate-Terasaki and 20pl and 100
pl drops in dish. At 96 hr after insemination 58%, 74% and 66% of these eggs, respectively,
developed into the blastocyst stage. After transfer to the uterus of foster-mothers, 4(5%)
of 76 blastocysts cultured in ZOpl medium in Multiplate-Terasaki, developed into newborns.

It was concluded that the zona-pellucida is not essential for development into the young

from the zygotes fertilized in vitro.

R
EWHIRAMZIHEBLUSH T RIBOETICHE, SOLHEXMOBRORBEEM 2> TN,
ZHhETOIIVIAMERVEMREICIY., EHHIMEOIE FRICHHEHZBEDTHY., av sy
IVUROENHHRERZWEICBEUCEFEBZZLE. RETHZZLAMOA TS (1,2
Jo £k, TV AEWHREROBAKERICEHLCH, BAORHADPRIATHBY (3-10) . BHiEE
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TOELZH2MBPTERFERRESR, 208X NERL/28) HRO BB NS 1 5T IUT O H
MHEENTHND (11,12 ) , BHFREEOREICHTIHIE. EHHOR/LE L YHREICT S
CEHIC, MICHTHETEHEEL - FEABHERBOILT S, KERTIE., M TENHOKR
REMU =TT AR ZHEINE B RO LY 2 RAEEYE. SAMABHTZZLICkoT, BT
ANDOFLEBICOWTHRIFLE,

BB & OF %

SRR S UCWhitten B (AT, WMNEET) (13) AW, ZOMOEKAZREBREIIAT
BHS (14) OFEKICH>E. JIFE. (C57BL/6J X C3H/HeN)F1jK Rl = 7 A 1C 48K [ 81 &  PMSG (P
MSEY Y Y s HASETE) BXUK IR —Fr; Z2H#HY—%) £5i.u. 285 L CRYIFER
L. hCC K54, 15-16 BRRICHEWMABLIVRIRULEZ, B TiE, FIRR#EY Y AR LKR
MEUVRMU, 2REOT VA FaxX- M, WFE2EL0.4n] OWNIC 5 plIFM LU TSR & 17
ok, BEBOHIC., B2BAEORES LI VCHMBEHAKORD SN EMKMON %, 0.557 07
-t (6) (77 FF+—€; RPHRE) 2ELWMAT, WIONMLHE L TCERRHOREEITo> 2, K
WT, EHWHREN-22-3 MO%EH%. MBS 74 VTCBLOAVETFSY R LVF I LU- b (K
N=054 1) WO20ploEd (BAF. PREFEY) BLUTIAF v/ ¥ v — 1L (35 X 10mm:Fa
Icon) WD20pl (LAF. D-20K &3 F) $HZid100pl @ Koy 7 (BAF. D-100 K& Fd) & 1M
FOBL. 37C. 5%C0p . 95% ZRDORMT T, BHHKI20 R ETHEBELE, £, HBE LTI
TOF-—EAREESRNVEAZEIE, FESHFINLFIL-FADEADTINC, 1HATOR
RRICHFELUE, MORERRIEZ, FUEMBETCUSRBMBTEELE, UTOERIZ., Hiczeb
YDIRWREY, $RXTPRZAWVWTITo =, BRI, RERCKBICKREL ZESRICOVWT, BT
DHETIToE, $abb, BEKRIHE (Plugh@BH=Day 0) ONVC SEAFMICKH L. XV IN
WER=NFRUTL (RYTRE=); PRYBFSRS MY - X) OBBEREHFICEYKEBZELE
D5, BEHM2YMLUCHIE, WHESLVTFEEIEHLE, RWT, EREBBTCTENEES
MAEDOTEEEFEHETELL., STVAC-RALERLENIABNEECRY hE2HNVT, D& (
LplEAF) offfe 2 i, FE—-MNHEVUS-S HoBEEFALE., £, BHHEREED 4 HH
WKHETLRDOEREE, WREALOBEEABICK>T, ¥4 TA (BEHE=3) . 34 7B (HEHE=
4) . B4 TJC (HEER=5) BLURATD (HE&HHLA=6) ICHBL. XA THOLBFES LV
RBREADRBERICONWTHELEZ, S50, MELEE (15) ORakREEE2 -BBELT, &
WROBHSIIIC R4 L2 BB O MBI 2 Bk U e, BORBOMITAEIZ, X-RIEIC ko T o 1,
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PR
A ZRHHERBEHHRERORMEH120 B X TOREN ETable 1 ICRULE, EERKX L DK
W24 h X UASKERNICIE. MR EREKIC, BRIC2B KU 4 MMPIEICRAE Uk, BAFHR6IFRIC
BIHEBBEAORERIT, PENNBR & LEE LU THBICED, - 2(P<L0.05) A, D-20X 3 L UD-
100 X &XEK & DBICIK. ZXROSharok, £, FERXBORBERICIEN 2ok,
PR 120 BRI DOMEBBADRERICONTIE., BEMOBE L EAROHMTH>=, PRICBNT
3. FEBRUBORERINBER LB LU TCERICEI > 2N, D-200XTRERIO YA 218 C T
MEEORAERLEDRVWETH -2 (P>0.05) , BHWHBREED 4 MBEHICET 25854 1 7 (Fig.

Table 1. Preimplantation development of zona-free mouse embryos fertilized in vitro

Vessel Volume of No. of No. (%) of embryos developed to :
media (}Jl) embryos 2-cell ) 4—cell3 Morula Blastocyst
cul tured (24hr')3 (48hr)) (72hr)3) (96hr)3)  (120hr)3)

Plate!) 20 52 49(94)  48(92)"  23(44)'  30(58)'  36(69)°

Dish?) 20 42 41(98)  39(93)  32(76)0.6 31(74)80 32(76)Ab

Dish?) 100 38 38(100)' 37(97)  24(63)0! 25(66)! 31(82)2b
Control(zona-intact)

Plate!) 20 30 29(97)®  30(100)! 28(93)¢  26(87)0  28(93)

1) Multiplate-Terasaki. 2) 35 X 10 mm, Falcon. 3) Hours after insemination.
Values with the same superscripts are not significantly different in the same column
at P>0.05.

)M DB E L (Table 2) . B4 BB EUCHETAEFN2% BXU42% ©HY., HERICAHEOD
HERMBIILERA TAR. 14% THor, £, ABRTHRISSBEINVELUABEZET DA
£ 7DiE, 15% THhorz, MBPHETIE. B4 7TABLUVBI2LBE I b ok, EWHRERD
AMBIICE I 2RDOBRBEBBRAOREREOBEGEE. Fig. HRUE, REEISHHOEHT
B, HFRATEDIEAREORERERLUE, £, BW®KI2 KHHTE, BELOBNIZ 2D
Ko T, MBBADRERNEL RB2HABRDSNEN, A4 TAPLDHBBMICER L Ebn
LRI AETS OEMNFEEL, Z0MITA A TD(86%) LAHBEEDRWETH 7= (P>0.05) . Kk
HOBIERTIC 517 2 M MR A D ¥ S (Table 3) . BB BRAIE TII63.4MH. XML TIES6. 1L . &
ERBEOHMBEES L TnE, BREBE#IE. Table 4 ICRTBEYTHoE., PROTHOKEHEIE



IBEINFEE (J. Mamm. Ova Res.) 4% 525 19874108

Table 2. Total cell contact data in 4-cell embryos”

Treatment Percentage of 4-cell groups
(numbers)
A B C D
Zona-free?) 14 29 42 15
(478)
Zona-intact 0 0 13 87
( 78)

1) Cultured in Multiplate-Terasaki for 48hr after
insemination. ’
2) Zona-pellucida was removed 6hr after insemination.

100"'%
_ N
NN
50+ § \ § §
NI NI NI
VNN

A B (] D
Fig. 1. In vitro development of various types 4-cell embryos
without zona-pellucida to the blastocyst stage ([_]: 96hr and
KSS: 120hr after insemination). 4-cell embryos were classified
into 4 types according to the total points of contact between
the 4 blastomeres. A, B, C and D have 3, 4, 5 or 6 points of
contact, respectively.

Table 3. Total cell numbers in blastocyst”

Treatment Mean cell number#S.D.
(numbers)
Zona-free?) 53.4%+12.1
(14)
zona-intact 56.1%+13.4
(18)

1) Cultured in Multiplate-Terasaki for 96hr
after insemination.
2) See the footnote in Table 2.
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SWMOZAMICBHEUEHER. SHNTIRICE-EN, 20D 2MIIIEED KOS LEREIC X 3G
FREIBEINE, BYSHOZAMTIEFSHEIABEIN., RBREOSRCHY T 4Pt (2
I =3:1) OEBEEFIESHE,

EE 3
BN SRR E TCOEKROSHE 2 AARRE., SAMO T EICBES 072K ZEICHR
FLENUHBRERD, EFANOREBEFLTCVDZENHL N2> 7= (Table 4) ., NI V=
VEARIOIEMICH M T, EHHFEERELEOBZBMOMEICBHE L CEFEHDZ EITER
WKHREERZ EPEEIN TS (1,2) , AEROEREEZADED L. ZHEICE T 2EWH I
MOWBEDOBITICHRL T, MOBHNMEE (1 ) LHEREA0EE (2) . KERLO/MS (6 ) &

Fig. 2. 4-cell stage embryos (A, B, C and D) developed in culture for
18hr after removal of zona-pellucida 6hr after insemination. 4-cell
stage embryos were classified into 4 types according to the total points
of contact between the 4 blastomeres. That is namely, A, B, C and D
have 3, 4, 5 or 6 points of contact, respectively.



TEELIREREE (J. Mamm. Ova Res.) 4% 525 198 7#10A8

Fig. 3. Morula (E) and blastocyst (F) developed in culture for 66hr
and 114hr respectively after removal of zona-pellucida. The two
photographs represent the same embryo.

Table 4. Development of zona-free mouse embryos derived
from eggs fertilized in vitro after transfer into the
uterus of pseudopregnant recipients

No. of embryost No. of pregnant/ No. of No. of
transferred no. of recipient implan- new-
%) tations borns
(%) (%)
76 5/8 (63) 18 (24) 4 (5)

1) Blastocysts developed in culture for 90hr after
removal of zona-pellucida 6hr after insemination.

CHEROHE (1) ZHEDICHERMEWTRIHITNL S, UHEORE (HE) 20b0IC
BBHTRRVILEIRLTWRLEDONS, £k, WS ERTOBEABOREOV DL H
ALNTWBEMRIC T B BN (B ) OFE (16) k. DR L HRRMIIC L > Tk, &
HTdrneEbnd, FEHOERRMECENTR, HEABSLIOHRBEROBNIC L > T, &Y
WERRIROBHZA S BB E TORERICIEENBDONT. £, D208 KVD-100 KIZH T
e ARIX E DFICBHENBOH S hiah o (Table 1) . 3 HIC, MBEBREDH K (Table 3) Tt
B HIBR KR E AR e ORICEERBD SN oE, ZOZLiF. EAFERRMETICHET 2B
DR, MOBKKBORECHBERESROVILEHBIIRL TS, ZhAETHESATHS

2RO EICET DWMAETIE, QYNNI I VEOROAERENNIHBEOERICEER R
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ET o, ERHORMCE > THEUEFRBEEOREN., HEABOMOREEHET D LHBELT
w3 (17) , REBRTIE., a7y avEOROBRBICOWTHEM BRI o200, 4
BBICHTSEDBE (BIROBEE LK) LHBEAORERL OBHK(Fig. DEADE. HERIC
AEDOHERANFINIL =R A TALUBBERZELTWER A TD EDEICEN 2o = (P>0.05) .
UEMN->T, AMEBICBT2EHFEREEOFIRESNOKNIT. BBERETCORECTEHEL 2
EEOLND, ULhLAaNS, BBRAORERICHUTEFANOREMERTH 22 L DK,
BRBANICKBMEEZRAD ZLICko T, FREF EEFANOREBLEOBEGEZHMICT DI ENSHK

NW/BEELBEXD,

o
ARLEMBHOEEZEOERARZEREHAFR WMEZTRHBE BH SMELCEHVELE
ED

B TERROBRERZBLEY Y ABAZTRHIBO, EBARES L UCEFADORERIC DV TR
U, FEKith 6 BREICBIH 2 KR%E L = (C57BL/6J X C3H/HeN)FIASAZRINE T S H X NVF T L —
N D20pl DKM (P-IX) 3k T'20pl (D-20K) & T100pl ® ROy 7 (D-100 K) BT, £hZ
NIET ORI BEETHELE, REKLIGHERMICS T 2RBRAOHERIT, PR(58h) N
BHHOBREEZMES 20X EX(87%) LB L THBRIEBRTH > A, D-20%(74%) H & UVD-100
X (66%) XX EDOMICIR. EXRBDOOhRhok., PROTEOEEIE 8 HlDZAMICHAML
AR, AP (R :=3:1) OEGEEFIEOSNE. U LORME. RSB T 2EWH . W

TORE BIFE) Z2O0BOLRBETERNEZEZIALND,

R

{ 1) Bronson,R.A. and McLaren,A. (1970). Transfer to the mouse oviduct of eggs with and
without the zona-pellucida. J.Reprod.Fert.,22,129-137.

{ 2) Modilinski,J.A. (1970). The role of the zona pellucida in the development of mouse
eggs in vivo. J.Embryol.exp.Morph.,23,539-547.

{ 3) Tarkowski,A.K. (1959). Experiments on the development of isolated blastomeres of
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Movoment characteristics of human spermatozoa
——relation to hyperactivation ——

wiE B sHE#HEF  HR OEL EL BE
' K O E ME G =

Kaoru YANAGIDA Tomiko AITA Nobuhiro YOSHIMATU
Kiyohiko WATANABE Kaoru KANNO Kazuhiko HOSHI
Akira SATO

RERIERMAFEERARFHE

Department of Obstetrics and Gynecology, Fukushima medical College.

Abstract

Good spermatozoa were introduced by the layering method from six semen samples, and movement of
the spermatozoa 15 to 300 minutes after introduction was recorded with a microscopic high-speed video
camera (1/200 sec. frame). From the frame-by-frame analysis movement characteristics of spermatozoa’
s flagellum were classified into 4 types ( A, B, C, D). Time-course changes were studied. At the
beginning, most of the spermatozoa showed a type A or B, but later the pattern gradually changed from
A to B, C and D. And these types got up speed in aiphabetecal order. At the same time, the hamster
test was carried out for examination of the acrosome reaction. That results revealed no sperm penetra-
tion 120 minutes after when the number of spermatozoa showing type D increased. The type D showed
an extremely dynamic movement, being definitely different from the other types, and it was considered
as hyperactivation of human spermatozoa. This changes probably occurred much earlier than onset of

the acrosome reaction.

##

il

ZRRROBILIIE, BT, BFCZNTHOREPLEEEZ SN TV S, BFOFRMEL L TIE, ZHEE
Y75 capacitation * J5/AKIG acrosome reaction « BEDEEBESH T S5, o 3FXHEDSIH1DTHR
TS ZRESRILL 2,

EEMECBEL T, BAEOWABYORTIINTICZET 2EIC, BHROEES L DERICK S I L4
5NTHEY, ZDOHEKRIT hyperactivation &N T3, Hyperactivation 285 X TOHAEICTED 51 b
DEPITHAT, £ MEFIZOWTHRIKTH %,

SE, Ha i, EMENA AC—RNETAH2EATE I EI2ED, £ MEFIZRW T hyperactivation 25727E
T2 E0ERET LT, &b+ T, capacitationacrosome reaction & ORFRIARIEIRIC D W T HRET R M Z 72,
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Wt 58 75

6 ADBFEABF 2 5 AFEICTRBREZHRRL, 02FRICES 2 & THoRbs g,
/NRERE122.0mlD modified Biggers, Whitten and Whittingham #% (LAF mBWW tH#&E3) 2 Ah, %
DEEICL.OmOBHREZE»ICHEAT 2, RBREOZY - L, 0EDERITITC, 5% CO; in air IKHET
%2, TEORKK LY mBWW O~ swim up L T & 72 @B RIFEFIC DOV T, swim up Ffhd 51651,
3053%, 60938, % D#HII 5 RERIEE 1 BB ez h BT 2EINL TR E L7z, Zh s OffE%37C
IR L 7z Makler O FatEBICHE T LE S CHEZEMSECEy bL, BEHENA A —FETATIH
BHR T O, BFOI00ELL L E 22 EHE L, ZOE T4 Y AT ATIREN2002 ~ OB EERE S ATRE R
728, 1/20008 OB F OB & 02 BE R, RA BB RO S » o B TFOESTRELSEL, KBk
fc & 22 b EBET L 72,

ZHERERC, NARY —F A b 21T\ capacitation « acrosome reaction &, HETFEIMOEEFREL D
REFEIRIBEEIC DWW THRET LT2e NARY —T A b OBBEIZ DWW TR 1 ITR L 72,

] R

NAAE=RETAOBEERLD, b MVETFORBERNER NV —i%, R20ML 4005 4 7
ki, M2DZNZROBTOY =z —<B1/4MWBEORTFOEE 2 L —ALKbDTHSE, TITWSY
4 7ALR, EHIERTH I, BHEOBE LB TOETAALE B TREAAR O TH S, 547
B3, EHZT 2 0BERGHLORBOKE WENE2HILL, ZOERRHEEN L 2> Twiawn, ¥47C
13, BREBRIFERDOIRIENS /NS K % D HEMEMT 2, ¥4 7D, BHREESEEITOL I Y X I HNVRE
XL DHEED S S IC—REEINT S,

BEHERVOBTIE, L0450 5 4 7RET 55, BRERRICE R ZhoDEE0ELEZR 3 I
RUTze 75 7 Dfittlizswim upBiia D & DLBEREZ, BHIZE S A 7OLED 2EE2EHSETHS D
Lo fEBIL, 2, 37576, 5B TIRIBLEALBASY A S, BIA 7T, BEBERICONTHES A
TUBILCIA THHET 2 L5120, 85 HRNZ I LI, 6050 512003 A%I1CiE 5 4 7DHHEL,
UBRIEMT 22 Thd, EF4, S5EOVTHRAKTHY, EH6TL YA 7DADELOEIEIEMET
HBW, BINBLIVBEDLENT VRS,

Wiz, &4 THEOVIEFERELZRKD 2, 20720I11/10ME C 1 B, SFEERL VETOBEXZ ML
—AL, SEHOESY A 7EOB TN OWTEYHEEERDZ LER1DOWML TH S, REVETA 7HID
HEEZL®T 2 &, EF6 2BV TA->B>C—o>DOIEICEENEIMNT 2 Z L B8bhd,

4 FREFITITR 212 NLARY —T A DOKIEEIRAE (penetrationrate) TRb L, BAE LY (7D
DEDLEEGEOHBERIL S 7 IR LbDTH D, FEHE b RFEOHETHS A 7DANDEEBIL
T 35120~300r DREETHRAFEIZO0, L IEETH > 72,

= %

#F D hyperactivation 1% Yanagimachi #519704E12, NA R ¥ — DB FIZHEELEE L, AEKGERLZ
FEIZLANE b L TREOBEDSERICR D Z L ERALTAMY L bOTH S, BETR, NAXF—0D
MIZELE Y b, TR, 4R, ANk, 7HF, TUEY, &Y SOMFTHREBS LI o = O hyperactivation
DOFFOEMRIT L 72 IC E L TIZWv 2 W48 cumulus oophorus & zona pelluchda %2:&& 3 % 72 D ICHETH
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XK1 HEEBANBFOR A FRFHRE

(M+£SD um/sec)

type |case | |case 2|case 3|case 4|case S5|case 6

type A |19.3+9.6|17.7+4.6|20.1+7.6(13.9+7.3/27.4+8.1|14.8+5.7

type B |38.8+6.3|29.5+4.0(31.4+8.2|28.7+9.3|41.2+11.3|23.9+6.1

type C|53.0+£10.3|56.4+7.1|38.9+7.4/45.2+£7.9/62.7+11.5/30.6+6.7

type D |59.5+8.3|64.1£10.0|52.3+7.5|51.7+4.6/66.3+£10.7|26.4+9.6
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A23EEZH6NTW5,

t METF D hyperactivation DIFEOHFMIIEHRDH 2 £ 25 TH %5, time-exposure photomicrogra-
phy, microcinematography, videomicrography & IE DR EBOE S IC LI VB FOEE B E X
BIRIC X5 b 20 S, RAIEAS AL —FEFA 2L, HERAORTER/ S — > 381»135 4
ZA, BRMIZEAEYT, BEOKZERE EHBIZB->C-DEELL, EED ZOIEFTEMT 24, ¥4 7DD
B s pItoy 4 7 EERVIEHICHEAE =T 4 T, BEEHOKRELZELL VI A0 5ERLT,
54 7D~DZEAL% £ MEF D hyperactivation £ LTRWOTRRWHEEZ OGNS, ¥4 7DIIKEEME
#%120~18043 > SN, 180~2403 TAEA 2 LHD S &L 5% b, Fz, acrosome reaction & DEIE %/
LAY —T A NDERPSATAHS L, BICKFEDHE T hyperactivation 2 Z L T >3 180~3005 DEF
THRARRIED TEL, BZ 5 < b bDFHET acrosome reaction DFEZ % 72 D HiDOKHAIZ hyperactiva-

tion I BdbDEEZ OGNS,
b'a Fik
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An inhibitory effect of tranexamic acid on ovulation

in hamster ovaries incubated in vitro

w# B, EJEE, @IUE—, #8 =, £AEBK

Tadashi SANKAI, Yasuhiro WATANABE, Kiichi KANAYAMA, Tuyoshi ENDO
and Yuzi SAKUMA

HARE B BRE 22 50 BREE AL PR A2 8 2E

Department of Veterinary Physiology, College of
Agriculture & Veterinary Medicine, Nihon University

Fujisawa 252, Japan

Abstract

It is reported as a hypothesis that, in the final stage of ovulation, the
plasminogen activator acts on the follicular wall to rupture it up and thus to
induce ovulation. The authors applied the excited ovary to tranexamic acid,
which is an anti-plasminogen activator, to examine if it would inhibit
ovulation, Ovaries were obtained from golden hamsters and incubated in vitro.
Tranexamic acid was added to the medium at a concentration of 0.1%. In
ovaries excited at 21:00 and 23:00 of proestrus of the estrus cycle, ovulation
rate was 25.0% and 91.6%, and the average numburs of ova ovulated were
0.25%+0.12 and 1.58+0.26, respectively. The number of ova was significantly
fewver than the control.

In this study, it was clear that tranexamic acid inhibited ovulation from
ovaries in vitro. The present results indicated that ovulation in cultured

ovaries was inhibited by blooking plasminogen activator.
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% =

HFED—RHRTHAHME. LY - VBRICRBIFROFREHBAIBARI B2 LICE-T
b3, TOMBERBOYHIREREILDVTEELOHEZE L > THEMRRFARZHT
WBH., REBBETRVWESHAE V.

Espey(1980) V) . RE. Sy hEAVTHERRHI ERA. LHY - T OHIC. adenyl
cyclasell & - TcAMPAEEA X h., Zh AR HFREME L BREMEMISGOATOAK
ARy HERT S LHIC. histamine. serotoninPp ¥ 2 A L. FD#. prostaglandin F, a
AHREEEMBICER L. X Silprostaglandin E; X histamine. serotoninR ¥ DM IC & -
THRCRERBIBFREZIH., TORR. BEZLEEASBRER L THREKSSHR
DERIABZBZ LI THBRIABFREZIAZZLEHELIMMLE, £, "VEY V-
REDEYILEATBIMBRL WL Lo TLHY -V ENMBIT AL PHMTBET S22 L. EH I
T, ERXFOALRBWLIEHRTH S indomethacin % #¢ 5 U prostaglandin D ELE &
BT Btk THIEEAMTELZ LA, AL B, KRR, Sy hCBVWTHEZHLTY
B. Zh b iEEspeyDYBMEF L EEN T B0 THB. LA UEspeyh D ih. RERE
DOIBPIVHBLUE-REFHMRHL»SLBEIHLI2BALPBEER. T2DbS5 plasminogen
activatoril & BcollagenaseDFEHILICH LT, ZDOMHEHM % HF T Stranexnic acid% A
WT. PSR OVWTRHF LT WS N, 5 H XU plasninogen activator D FHEH
{tomElEZdbhadoe@ELTWVWS.,

¥# 5. tranexamic acid DHEFMHIEHICOVWT., K VEBSMICIRICEREZESSH
HBLUT. NAAR—DHEAEFRER W THEINEREBIC tranexanic acid 2FEMIT 52 &
KT, 20HMIMBEIHRICODVWTRHEERRE.

HEREXUHE

HRBYIE. T-IWVFUNLARZ-DBRBEBEOMT. THRKRULOAEEINN~160g
DbDEFAWVWE., Tk, HIFHOWICNARY — ICBEAMIICED Hh B Post-ovulatory
vaginal discharge ¥ @i L. A ELVWABOHEH2EE L T3IHUALEBLYERERLED
DOAEHRALE. FFR. GRF—-VIL4~5ETHRABL. BERARSXUKE FHIC
BELE. R, ATRETHFHOSBI»SOFRTREITOURMLE U A,

ERICESLS., FIROBEHBANERET 2 HMH T, proestrus?®19:00, 21:00, 22:00F &
Y23: 000 4 BRBRE &R T, WBELEREEAERL. FEHI0:00HHOFEONT
FaLE, BHOHIBREORTFTH- EDI1E23:00095.8% TH Y. DWT22:00090.4%.
21:00075.0% THo = 19:00F2<HFLAadoE. ZhoOHEMS. HAWRI
proestrus MD21:00223: 008 FAWVWA 2 2ICLT. ML B{LT. BEHICHFRYEHNICHL
L. BBEEDPTHRE. OKREE2TEICRELE. HBERERAS % — L (Organ Tissue
Culture Dish 60X 15om. N4&30mm : Falconft) 100X v ¥ &MELE., FODLICH
REDHE. LBWHS0SAWE LICEBHTAEDOICHERKEEAEAL T, 37C. 5%C0, FTHEE
Utk (Fig.1,2). HEMEIE. ALY 0ME LS %12 L. TCHI9(HAM) Luldic Zva —
A3.0mg, L-ZJVH I 20.lmg, 7AIAJEE0.05mg. BRBY - X1.9ImgH I TARV
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TRhAY 0. 12mg2FMUTHBUL., £H120.1% w/w tranexamic acid % FHi L T H R
L. A—E&E»SBHELAE2MOBED S B 1 {1k tranexamic acid EFHE M mediun TS
EFLTHBBX 2 U, i 1Mk tranexamic acid FHhimediunTEFELE., BFWEIHOD
1000 RBBEABMBET TIT-o k. HWOFBERBEL LK. WRAIGHTFEERTZEMNT
IR E0.1% 7O =X —EHMoediumic WI0OHRIKEL. IRRE. M ES X UEE
WAHICERLU W FREREL £ (Fie.3).

* R

BAERIPBRICE T IWREERFN L oBBRERN UL RIE Table LILRT & D
{. proestrus D19:00, 21:00. 22:00H5 X Uf23: 00 LSRR ORI EFHAFHO.
75.0. 90.4 XV 95.8%THVY. FEHHWBILO0. 1.90+0.24. 1.76%£0.63 & U
3.96x0.15@TH - 7F=. HEHIFEIE. in vivo ILHFWTHINEBEI A BEAICEVWIEY . §
bbb, IHEGHOHRELREEELRLE. EHHEFBCOVWTHAROERAIRD Sh.
23: 004 PR R DS PETRBIL 21200, 22:000 B DL L THBCHMEERLE. LAHL.
in vivo WEWHZEHLHPIB L KT 3L o0 dh - = (Fig.4).

IR % tranexamic acid #FHilmedium THRASEHE U AR RIE Table 2iCmT & DIC. 21:00
WHIR S U EEEL = tranexanic acid FNMX THFEI12ED D 5 3@ AP0 L HE5F
BiE25.0%THY. FREDIIBICHARTELLLEHETH- L. T, FHPFEFB OV
T#H tranexamic acid HMXIX0.25+0. 12 TH Y. HEERD2.00£0. 78I LATHER
WONEAD B (Fig.5). POIEAMD23:00HE L EBETIE. HBEXOIEOHED
ZHNCHIIARD Hh. tranexamic acid HME T, 12D > B11E (91.6%) DIRIC
PEFR AP B . tranexamic acid OBFELE BRI RO Shadrok. Us L. BHPEIIHK
. 1,582 0. 26 THBEX D3.83+0.61L KU THBLRETHARED 5h = (Fig.6).

Table 1 Results of ovulation in hamster ovaries explanted
at 19:00, 21:00 and 23:00

Time of No. of No. of Total No. of Ave. No. of
ovaries ova ovulated
explantation ovaries ovulated(%) ova ovulated (/ovary)
19:00 4 o( 0.0) (0] 0
21:00 20 15(75.0) 38 1.90%+0.24
22:00 21 19(90.4) 37 1.76+0.63
23:00 24 23(95.8) 95 3.96+0.15

Values are meantS.E.

—100—
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Table 2 Effect of tranexamic acid on hamster ovaries
explanted at 21:00 and 23:00

Time of % of No. of No. of No. of Ave. No. of
tranexamic acid ovaries
explantation in medium ovaries ovulated(%) ovulated ova/ovary
0.0 12 10( 83.3) 24 2.00+£0.78
(control)
21:00
0.1 12 3( 25.0) 3 0.25%0.12
0.0 12 12(100.0) 46 3.83+0.16
(control)
23:00
0.1 12 11( 91.6) 19 1.58+0.26

Valuse are meantS.E.

Fig.l A hamster ovary cultured in vitro Fig.2 A matured follicle in in vitro
cultured ovary

Fig.3 An ovulated ovum from ovaries
cultured in vitro

=10 1=
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Fig.4 Rate of ovulation in hamster ovaries explanted
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Fig.5 Effect of tranexamic acid on ovulation Fig.6 Effect of tranexamic acid on hamster ovaries
in hamster ovaries explanted at 21:00 explanted at 23:00

HROEBES X CHHHT IHRERIEHSRADOATEY . HikanoV 17 7 U H v 2
HTVTEBEHRFEHEL. BREPERIFICS T2 RAKRSMERBLE. 7. Fugold
wmmﬁ)u%ﬁ%%mayhnNyhﬂwza—w&ﬁgté:auxuw#—V&mﬂ
VCTBEHIFEHARL. FRACSII2WNTFOERFZTOBROZHABOEEL LD 2L %
RBRLTVS, . WY - VROFMEESBTEERRN LSOO LEXLAT VS
prostaglandin D EA ¥ MBI L THW L BET 23RABTDITH Y. EspeyD 3ERXF 0 4
KRHFREH T D 3indomethacinic & VP A& X h 3 = & PRBPLTWVWS., 51, JI
# 5% it indomethacinT Hk5H & %I L = K i< prostaglandin F, a ENEEICR BT
BRUBET I LT EBLELASBAKSAEET I LHELT WS,

AR, FEKROBRKRBEBICSVWTEHELT WS L EbDA S plasninogen activator
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DEMMEER %S D tranexamic acidic X 2 PFIMBII R S K CHE T O MR L K
Bl AHIBEDTEAICOVWTRHFLEDOTH D, EAHWEICHWTIE., tranexamic
acid ¥ PRI EHBERZEI2HMNT., BROENEREE R H VW T tranexanic acid D
plasminogen activatorBlFIC X ZPIHMHH R HOVWTERERALDDOTHS. WHLR
D in vitro BT AHEHERICODOVWTOHME LR WA, 1975, 197641 Baranczuk &
Fainstat ") WNAZRB -5 FVWTEETH 2 MENERMEHS OB IR LT
5. 7. OspankNoordanusP S5 v RENARX — DM BREEAERT 220k
THIRE KB EX g2, =510, 1982 AR, BY @NAZE —BREANT
2100 A I IS B U 2P R T OHEIRHEL100% . FHHIFHOWOHMLBLEREEBTY
3, AW, HE. HHNOHELBEUTIT->EDDTH B A, 21:00, 22:008 & T'23:00
WHEHUERBLUERETIE. SFROPEIIRN, 2hFh75.0, 90.4. 95.8% T. I
1$1.90. 1.76 5 K U3.96TH Y. WTFHhIHRM, HINOMEIVEETH- L. L. &
HRICPWT., IRPBHERT 2L ANin vivoll B 2R HICIE T < 1D h THEE
#®,OHMKLBHMIZ2ERAIERDS AE, 2Oz, HORAKOHERBICHHLEL &
ERAED 5N, EspeyDIRET 2HMMFED 1KET 50D SHIETF OIRANOHR
HEELEZEL2EFT 520 LHBEMEN D, AHEWLSVWTIN00CHHEL., HERLEBRD
SRHIARD LAY, CORAFITOIRICIBROBTORTALELEX S, HEW
BRICEVWTXRERRAFAEERRALC T EREZ LTV RVWI LA RBEH S, . 5
REMEUZRMA:00L22:000MICERRENEL M. ARCHIEFOEREDE
THHbNrHBEINDE., T BAZEWELS OHFBIL. in vivo KBIFT2EHH
BEB L L ThRL, BBEHABRCEERTORBMABELATWEZLERRIZDBDTH
B

A2 Tlt. plasminogen activator& M Pl EH T3 3 tranexanic acidd KA LEIIRE D
mediumlC A L. ZOHBICBIETHHHRICOVTRHE L. Bspey5?) Rz OMEES
o RIS L, HIICHTIRBILODVWTRHLTEY., TORKRE. HIBNFSHRITETH S
NBEVWZILERELTVEDN, ZELOFHERULEVWTHIAROBRETH> 2. AHIAT
id. SR ORI LAIC K D tranexanic acid BEH OB W EFZ RISV, proestrus®
21:00223:000 2 HBX 2RI 2. 21:00EREBAUATRTIE. HELPENELOHKT
EEHPIRB OB ERD . 00 EREMALERARE TR EHHEBBAIRIT 0%
BHEN, FHBICFELALEIZDLA R D =,

UE®DZ e Mb. tranexamic acid OPEIIMHBER LR OERBEBBEAN IV ZOREE
WRRZZELAELILRY., HHEHFOPRRANEZER S &L Prlasninogen activator D i
RIEAN LTS rOBEERADZ2DDLEAXASLN S, in vitoroRkH T BT LHEEAWVS
B4, in vivolEIIL OFHE. BBV 2 VWRIIFILRIETHERLEZLORTRE
MNBEX O T3 A, tranexamic acidic & Y PEFI A %I X h . Espey!) O EF L O —
MERTIILIRMAGEONE, £, BEF. EAF O RRADHRIEHN T H %indonethasin
NEREHAhTHEY. b h, RLET plasninogen activator PIEFIC L 2HIIBELE S HR T
EZLMEEHNRBREhE,
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The Analysis of the Effects of Prolactin on Gametes and

Zygotes in Vitro for the Mouse
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ABSTRACT
human in vitro fertilization and embryo transfer (IVF—ET) has been established

Recently,
the effect of prolac-

as one of the treatments for some selected infertile patients. However,

tin on gametes during in vitro fertilization has not been elucidated. In the present study,

the effect of mouse prolactin on the motility of spermatozoa, in vitro fertilization and in

vitro development of the embryos were investigated in mice using the media containing three
different concentrations (10 ng/ml, 50ng/ml and 100ng/ml) of prolactin. The development
of unfertilized and fertilized oocytes (embryo) were not affected in vitro by prolactin

regardless of the amount of prolactin added to culture media. However, the fertilizing
capacity of the spermatozoa was suppressed when they were preincubated for 90 min in culture

media containing 50 ng/ml and 100 ng/ml of prolactin. The motility of the spermatozoa was
not affected by prolactin. The present study indicates that prolactin may have some effects

on capacitation process of spermatozoa preincubated in vitro.

& El

7857F (PR G TEARMEALELO1DTH D, EEMCEATHBOKS 1L FT K T
HBEEZONTWIZ. LA L, b+ PRLODRadioimmunoassay? MAJEEE L > THALIEE MicBY
HPRLOEBEEAPLHMREICBI 2PRLOBESOMAVSRRICERLE 70 F 7 F 0 I E»HE
PEEZEDOD—RTH B ENPhEn 1o %12, Bromocryptin (CB 154) DEIFRIIE Y052 F v M
JEWCEBAREIEICE > TRELBEE L - 1o BE, REEEBRED 1 D& L TERHN ZIERE B HEE
(IVF-ED? 0 REFRENBEEGIFDISEILEh>oH 5. IVFPOGIFT TIXAY, EETF
FEF, IF) ORI BAENBYSCEENEYORME M BERSA VSN TS, LL, PRL
DOEBFPRECEZZ2HEEIE 1L AP > TORVDOHPRIRTH B 2 TEESIZ, YIAPRL
EVIARHZIERERRICMATEDOHEERT L 7.
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1. V9 ZAPRLBLUOKEER

2% ZPRLIEV Y A FTEAEER L DMEMLLZbDEAWEY 2 2 KN RS K OKRGE
IEEBH LI L VRS NIZTYH-2800 2 AW 2o A8, AERICA VT NTOREEKIEMillipore
K B 7 2 8 (Organex ®) 8 L TH O - BHIAY ZH O THEMRL 2o Control HEK & L TH
PRLODEG £ N7 WTYH-280 2/ /e PRLEARERIZPRLERE 10ng/ml, 50ng/ml, 100ng ml®d
SEHEEL 2o
2. BT EHEDOHE

ICREREME 7Y ZADMEE FARMET # control IEHEKRPICKRIL, BTFBBAREIERL, HE
WCEBERABIL 720 KIC, ZOKTFEEK LD 20 41% 400 u1 D control B & U'PRL 10ng/ml & L
100ng/ M EEEERICMZ, 909RB37T5%COz in air W THEERKICGESHELFAIL /2.
3. YU AKIZHE

ICRZED 4 BE DI~ » 21 PMSG 7.5i.u.(Serotropin : 7 [E % KK) B LUV hCG 7.5 iu.(Pergonal:
A ERSE KK, % 48 BRI CHENZR S L, hCGiR 5 1685 [E % ICINE Ii£IN Mg & HIcR ML 7o
0.1% Hyaluronidase fITYH—280 12 CON M A RER, HIHBAORD Sh 2 dDEEKINZIEER
AWz BT ICREKBE VY 2OBHEEARB LI ORIL 2. OB EEARREFIZ05)
R OREEDBRAENZHEERICA N, 400l OBBRFPICIMEANTE S, ZZICHIBELIET
ARKETEREN1X109Mm & 725 XD IR L 72 K6 BRI ICH L BEME () YV AF—HWATY
EEAX) FICHERAIKERD O EZEMEHEL 2.
3—a. W FAREET 3 control F5 K B L OPRL A K E K (PRL 10ng/mml B & 0'100ng/ml )T
THREDORIEEDE, EAZHEERICA V. KAFBIEPRLOBE N VWEERPICTIT » 2o
3—b. B FARBETF L control BERPICTIONHEORIEREDHE, EARERRICAVT. &5
ZHEIZPRLOSG T WA WEERTH L OPRLAAKEER (PRL 10ng/Mml, 50ng/ml B & U100ngMml)
I TIT - 120
4. RHNZHEB L OZHEINEE

F1 hybrid (C3H x C57BL)Y 4@# M~ 2 £ PMSGHB L OhCG iz THBEEINFEEL,, ¥ FIXICRRK
i 7 ™y 2 L DRI, MOBEES. ERBICBI R WEARBEBTL 2. K6RERICZEOHE
Aot 18, ZENOLZFZFNFIEBET-1DERA L4000 OBERICBEL, S 51T 120 K fE 5%
# L Expanded Blastocyst 7> © Hatching Blastocyst ¥ TEEL /2.
4—a. FEB FARERE T I1Z control B4 E K B L OPRLA B R E K (PRL 10ng/mMml B & 1°100ng Ml ) iC
TYHPEOREEDHR, EAZBERICA V. AABREBLUZENOEEIIPRLOZFENENIE
ERPITTIT- 120
4—b. BEHE KRR FIE control BRI TONEOREEDE, AAZEERICAWI. &M
BB LOZHEINOEEEIPRLOAE NS WEERK DS L PRLEFREER (PRL 10ng/ml, 50ng/Mml
B X 0'100ngml) FITTFT - 720
5. %102 MBINE B & O 8 A 1 R 1

ICRZ4BEEIEZ ™ 2 £ PMSGHB LU hCGIC TBPEIIEFHFR, hCGIREERICICRR KAHE~Y Y R
CHARTESEEH Day DEROBAD SN b DERERM Y 2 &L o Day 20DF#% B & UDay 3
KIEBLOTFHEAERL, BP2MBEKESHMRPKEL Zh ZnRIL THEEICHLZ. EhEh
D FEIE 400 1 @D control B £ UPRLA A% K (PRL 10 ng/ml, 50 ng/ml # & 1’100 ng/fl )ic T 965 [l

—106—



WEFLIRFEE (J. Mamm. Ova Res.) 4% %25 19874108

(S MBI HARE) > © 120 B35 (2 W B HARE) £33 L, Expanded Blastocyst # & U'Hatching Blastocyst ™D
REEBEL .
6. HEatL R

M, BFOEHEICOLTIEStudent’s t REZAL, ZBEXEBLUOEFEFICOVTA
chi-square REZ AW TIT> 720

i g

BrEgshEoii

BI04 ROEE FRETOESRIT.%c Rl VSHEERNEROBFERHRNLEL
Hoto 0B ERDEEEIL control FEERK - BFEHE. (%+S.EM.)
TI1363.3% & 7% 720 PRL 10ng/Mml Tid 64.2%, IBEH TYH-280 77.02%3.20
PRL 100ng/fnl T1Z 58.6% & 75 - 1245, ZDME ER L 63.25+5.14

90438 -

H#17 control R E DI EEE 2 BHONE mxm PRL 10 ng/ml 64.25+3.99™°>-
o tre BIEIIZERTHAENA, 905K PRL 100 ng/ml 58.62+4.82N-S.

29 i < - a: |ICREtHEELERBHET
BHOEHUEEBELCHNRCTEPRLEMB T | o0 i TyH-280
control CH L CTEBIFTH -1 (K— 1o Student’s t test against control.

» N.S.: Not significant.

KA BRERDZIEE
3—a. control EHER P THIKEEL 1K TFICLD
GIEHE L 90.5%Tdh - 120 PRLIINEE C1389.6%
(PRL 10ng/ml), 85.9% (PRL 50ng/ml), 47.4% " . -
(PRL 100ng4u) T 1, PRL Songfupitopt X% PRUBERATTHERLEATORAR

THBICZE»SIMH &Nz (PRL 50ng/ml: P< AR BOTOREEE MBI  EMIN TR (%)

0.05, PRL 100ng/fl: P<0.01)(£—2)o 2 ba=die L 67 903
. e S I T PAL 10me/mi 77 69 89.6M5-

3—b. BTFORIEEIZIPRLIERINES TV, PRL 50 ng/ml 71 61 85.9*

2HE DT control B E KR B L OPRL RN EE ZE . pRL 100 ne/ml 76 36 47.4*

AHWET A, TRTDOREFIZ3.9% D o ICRERELAREBAT
87.2% CPRLAMEL & control E DB A B DE 0 1o o 1o
13389 roﬂﬁﬁofi(f*'&)o Chi-square test against control.
- . < . +: P<0.05, »+:P<0.01, wns.:Not significant.

KA P2 HE R DZHEEEB L ORI Z K5 DR & 8
4—a. control EEKTPCRIKEL/IETFICLLS
ZHERIT0.3%Tdh - 120 PRLIMMEETIZ81.0%
(PRL 10ng/ml), 71.9% (PRL 50ng/ml), 58.1% -3, PRLIMEZEZD TIE LE-ROSRE
(PRL 100ng/fml) T& 0, PRL 50ng/ml Ll L D #F

N ) WA R IEEEE WMEPEL,  BMBR BME(%)
THBIWCZEPIH &z (PRL 50ng/ml: P<

N avka-4 114 107 93.9

" =2, N

0.05, PRL 100ng/nl : P<0.01)0 Z #4452 K550 o il @8 6 saans
E5| & & PRUFFIRMIS R Clig Lze s, T o g 82 75 91.5N--

% Expanded Blastocyst (% Exp) # X '% Hatching PRL 100 ng/ml 86 75 87 oNs.

Blastocyst (% Hatch) D W5 CPRLFMATREEE . crigmutsrsns
CBWTHH MBS >N 5 &k, %Exp T b ICRERF

Chi-square test against control.

13 PRL 10ng/fml & PRL 100ng/ml & THBIC M| ws.: Not significant.
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X h1z (P<0.05)(F—4)o %-4. PRLINATEERFORBERELLUZRBORE

4-b. BT OB ERIIPRLIFBRMERR T, %-4. PRLIDASRATOBHES L USHRORH

B DT control H EI B L OPRL IRINEE R K mammmn, SW 5% wmopn, zmmmon B8R o) B %
ERWIZEL S, ZKEFIL control EPRL 10ng Ml 7070 72 65803  17/27(60)  4/17(238
TI395.1% - 82.8% - THEDEIZRD S NTED pRL 10nam w2 @LOMS 9/30 (30.0)°  3/24 (125N
- 7275, PRL 50ng/ml & PRL 100ng/ml Tl 81.4 PRL 50na/mi 57 41 (M.9* 9/25 (36.00M% 3/21 (14N

62 36 (58.1)** 4/17 (235)°  0/14 (0 NS

% & 82.1% CHBIWCIE X 1o T DRSS HEFHEIM 0/

E31 & EE EHOH L ABO RIS THE L L ol e wme

& A, %Exp TPRL 10ng/mlic BV THEICH cm”:t:f;“(’f;::‘::i .

# & h 72 (P<0.05) DEBRE, %Exp#H LU%Hatch " P00 = PSO0L ek ot sionificant.
DS TPRLINMEERICBWCTHEOIHIZER

T 1 i Sl i £-5. PRLIEREHCONORKES LURRPORE

HHA 2 M BRHARE B K O 8 A B A R 1% 2 Ak AR mrmsma. SRR ammm. EemE  EEREX) B (%)
'?(ﬁgﬁ 2 HA }Eﬁﬂ%i)) 5 @i%% k3 % Expanded arvro-ie 61 58(95.1)"  34/34(100) 12/34(35.3)
ng/m B8NS 26/32(81.3)°  11/32(34.4)"°
Blastocyst (% Exp) i3 control 3 & O'PRL ZRNEE rvi-200 eAL g % deme B e
60.0% 7 70.1% & ﬁ =133 5 hF - PRL 50ng/m! 59 48(81.4)" 26/27(96.3)%  8/27(29.6)
E“ . 0 71> FQ . 0 7%1 Eu FQ ’ & NS, NS
PRL 100ng/ml 67 55(82.1)**  34/37(91.9)"% 12/37(32.4)
% Hatching Blastocyst (% Hatch) & 25.0 % 2 5 A p—
371.9% L FEDERBD LNEP -1 (E—6)o . ;g'ﬁ’;ﬁ';;,fﬂcf:z_c,’;fa"m'”
BU<, SHITIIED O DS TIE% EXp T 92.9 - peoos, w: pCoot ne : Not signifcan
%> 6 100%, % Hatch T 53.8% 1 566.7% &
MEBEBEBICABEOEEEDONEL > T2(EF-To %-6. RHIGBMEEERE
= - b2 314 ERE AR (%) "t (%)
28
PRLIME O 57 & Smam) wr'2 T avha-ip 67 46(68.7) 8/24(33.3)"
1 e mr e 14) s o 15) e 1 i PRL 10ng/ml 73 47640 6/24(25.0"
HEEKS MEHERY APV resegy
EEDILAE TS PRL & HESI S 2 & 00 B PRL 50ng/ml 82 58(70.)"%  11/29(37.9N%
Ay ) 3
- PRL 100ng/ml 93 53(60.0)"%  10/35(28.6)"%

BIOVWTIEIEZL OREVBR SN EH, BRPT

HEERE L CERRR I ERCBROENET | smn i
AEPRLBEZTHhTWBILbrbLT, 20K 5’;’“;{":";;ﬁ;::::"“ control.
FOMCRETHBIFREPLHPTEB V. E12

FE, REERBED—>E L TEELBOS

%®-7. 8 1 &
2L FIVF-ETE2IcBWTS, BEMEY 0 WM I 35 2 AL

B E S N RKICRMENIONETH S b R HBREH. AR (%) 1 1t (%)
FIVF-ETEK B 2MEPRLEELZEERD avra-ie 15 15( 100) 10(66.7)
FIRE S DEFZICOVWTIE, Rold—BMEEEPRL PRL 10ng/mi 14 13(92.9)" 9(64.3)MS
MEOH 2 BETIIRMEINIIVDOKEAKICIZZE  PRL 60ng/ml 14 14(100)" 8(67.1)NS
VA, ZKEE, NEEB JOEREKIZES > PRL 100ng/mi 13 13( 100)" 7(53.8)"

frlMELTWET, LmL, Formanet all®% = T
/N S O — B ¥ PRLIEIZ SR Z AR, g b PRLIMMTYH-260
Chi-square test against control.

RE-IEIRBWCHELAFGZTWEREL TWH 5, N.S.: Not significant
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—7%, Laufer et al2Qi 3SRt DO PRLEEICOW\WT T H 54, PRLEEOEVIEY SRS h
FIICBNTEDEWSEELIFRENEONZEL, PRLOMEBANDESEREL TWHW5E, 2D
EOWPRLOFBBFADOEEICONTIE, £ FIVF-ETEDKED retrospective SRaT T, BT
DECHELERIB/BOATVA L, v AEERVEERIKH TIx, HE52Vi3L FPRLEYY
ZORERICHEML 12 CAREBESPH S Wz EWMEL TW5AA, YUAPRLEE FPPRLEDHEE
DENDEZ 22 LEABOPRLEAVEEREPSLEEL L 2. SEOERER LD, in vivo Z K5I
QMEEINES L OSMEINORBICII S FEBEE XS P o1t £12, BFOREEICPRL £/
ATEEB L Oin vitro ZHEIDEEICPRLEMA CHZBPLEREEIH L srofcc L0, X
ZEINICHNT A2ZEEEERSEREADONEL -, —FH, BTORIKEEWCPRLEMAILELAB
FORIZEBR CIIZEBREAMEL - &M 5, PRLOFIEEBEICE T 5 capacitation D & D
MR EI Nz, LALKMTEABHEICLA2SPRLIEHEYYZDOBEE LEARRETIC X 5K ZHE
1B Tidcontrol & DRI ENRD NP> & WD BEPDEZET 5 &, in vivo & in vitro I
B BPRLOEADEVWEVWI B DAEZZBFhIEROEVLAS LB V. % PRLO® in vitrold
BOARBFNOEEA2XLIKHOL T A EF, FHBERICBI 5PRLOZEEZBHT 21,0
T<, E MIVF-ETERXIZHEREFEOMEEZD OO TDEHFEN S,
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Inhibitory effect of monoclonal antibodies to porcine zona pellucida antigen cross-reactive to

humans on in vitro fertilization systems

BRIl BFY. &L B2V BE B2V, Ak 852, Al =42

Akiko HASEGAWA" , Koji KOYAMA", Shinzo ISOJIMAY, Takashi NAGAI® and Yukio TSUNODAZ’

D REEMAFEMRABTEE. ¥ BWKESEESRSIIEN

" Department of Obstetrics and Gynecology, Hyogo Medical College, Nishinomiya

2 National Institute of Animal Industry, Tsukuba

Anti-fertility effect of three monoclonal antibodies (3A4-2G1l, 1D5-
2B7, 1F2-1B8) produced to porcine zona pellucida (PZP) antigens cross-
reactive to humans was studied by using in vitro fertilization system of
porcine and human eggs. Polyclonal mouse antiserum to PZP had a strong
inhibitory effect on both porcine and human eggs. However, only two
monoclonal antibodies (3A4-2G1l, 1D5-2B7) on porcine eggs and no monoclonal
antibodies on human eggs did show the inhibitory effect. When the
monoclonal antibody-treated human eggs were further treated with anti
mouse Y-globulin serum as a second antibody, two of the three monoclonal
antibodies (3A4-2G1, 1D5-2B7) showed an inhibitory effect on sperm
binding and penetration to ZP of human eggs. These results suggest that
the antigen epitopes corresponding to the monoclonal antibodies with
anti-fertility activity might be located densely or close to the sperm

receptors on ZP of porcine and human eggs.
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THFLBOYREBH A HL Y %  BIRH (ZP) (BT ORDFEH (K Freceptor) . ZHFFAFOMIE. SHEIIDMR
Lo PR FEELREIAES T3, £RIPIT—MIC SBOVEEAE, O . ¥V ATIIEHE
EOE L HBE L OBROSHS I D05 B,V —F. IPCHT AHAIL.  in vive7zldin vitroilB
WTHRVREIEEIER 2R 2 L SEREI CHRIE XN TS, 2999 BT, 19774, Sacco HTF7PL
b FZPOZN LA RH LS & 7=Shivers HSEREAHEANERANFIC T & I0%E - ZEOEARNE TR S
NAHIMARDIFHERFER" LTLLR. 72 IPORMED 27 F > AOILH % B & U - BB SERASHES < i
NTER, @2 LALRE. TbLET PP 32 OFERSE Y. K. DI FTRELISHE, %
I IE 2 205, DRESREREEARC TS e BHSHICRD . TYPORSHRAREY 7 F e LT
FET2CLIBERTHAT DR TR, U7 F 0 ORRICIIIIEHSEEEA R XV TLIBETL
Blinteraction DHAFAFL CTHNEAR T T & 5 2HUROEERDSNS. AFFETIE. & bPEHURME
ERNT BT YIPICHNT BE ) 20— F Uik EERL. 7B LU ML TOinteraction IZRITTH
ROBEABETT 2L L bIT. TUROSHERERFICOVWTEELT.

(=8Pt J5i)
1./ ra—F)ik
B~ 5 7P% 5% U 12BALB/c~ ™ 2 RS % < = 2 I 111 — Hid (P3/x63Ag8UT :P3UT) L AHAIREA L. E
FRIZHEW HybridomaZBHIL. ZOEET 5E ) 20— F ik ERICAN . ERICAW-£) su—7
JUBTIA (304-2G1, 1D5-2B7, 1F2-1B8) |d. W HEEHAECREMICT L b MPERIGL.
NLAZ =, Ty b, IYRPEIIRIGLZWGUATH S, 1D5-2B7 (Ig6) (FE/ 270—F I THBIZHINS
T FIVNKRRRUL CRMET & 7P L IR A TR L 12.
2. in vitro ZREFEERE
7% ®Din vitroStKEidNagai SOHE'S IR 1z, B, JRMRE % 2865 S 4me/ml DBSA %-& {smKRBH CHEEE
UBEASE 1254, Sme/mlOYiA%AS0RRUUE L., 753 Y AL, HEBEE1x10°/ml0> 7 S5 Tk L 220584
WO EEERELBEL 2. £ METDIin vitroll BV} 2 & MPADATRIIZEZESOHE'Y WL TUT
irofe. HIb, WRARHRRBIC & D X N 0PHL SO A EL YD H L 40~48 BSEITREBHL L b MEAET
mKRBHTIEE L. 79 D5G L RIRICAURL 2. ¥REEIx10%/mlO bt METF CHUE L 10R R, JizFTEN
74 7 L. EHIAHRZEIEMER T BB STEARTREAD V MUz,

(BRkER )
T ZPDin vitroZAEERBRTIIR LITRT LD, [EF YD ZUMED SHERL #zControl 1g6 ZAVVHA.
MEDIRD > H22fH (92%) DINREALKEFEAR & 12 ITHEMERTASED Sz, chicHL, LT H7PRY 70
—FEE (7 ZHUME) 2P L 2B TISHERIZO T, T, BOSHEESRD Sz, €/ 70—
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Effect of the monoclonal antibodies on in vitro fertilization of porcine eggs

No.of No.(%) of eggs penetrated mean No.
antibodies examined with enlarged with both of ispere

€9gs total sperm head pronuclei / egg
control 1gG 24 22 (92) 21 1 3.0
anti-pzp 26 2(8) 2 0 1.0
Mab-3Al4 42 15 (36) 15 0 1.5
Mab-1D5 37 0(0) 0 0 0
Mab-1F2 38 32 (84) 31 1 2.7

1) anti-PZP; mouse antiserum to porcine zona pellucida

%2

Effect of monoclonal antibodies on human sperm binding
and penetration to ZPe of human eggs

anti- No. of No. of No. of
antibodies mouse examined bound penetrated
to PzZP 1) 1g? eggs sperm/egg sperm/egg
control ¥ - 9 >50 2.1£3.0 (1~9)
anti-pzp¥ - 5 0 0
Mab-3A4 - 2 >50 2.0+1.4 (1~3)
Mab-1D5 = 3 >50 2.3%1.2 (1~3)
Mab-1F2 = 2 >50 5.5%3.5 (2~9)
cofitrol > + 3 >50 8.0%3.5 (3~1U)
Mab-3A4 + ) 0 0
Mab-1D5 + ) 0 0
Mab-1F2 + 3 >50 6.0+2.5 (3~11)

D pzp; porcine zona pellucida

a) lg; immunoglobulin

3 control; ascites from a muose innoculated with P3U1 cells
*) anti-PZP; mouse antiserum to porcine zona pellucida
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FIAURDISA. 3A4-2G1, 1D5-2B7, 1F2-1B8 HUANUHENODSHERILZNZ115/42(36%) . 0/37(0%). 32/38
(84%) THUKIC & D ZOREHEFRIZE L < B> Tz, THEESIEAOZD SN 1-304-261 F7-1%
1D5-2B7 ZAURL 1-BITIZRY 20— FIHUREIE L 1290 & A LB PREICER I h TV D8, %
FEIEEMER OBD S zd> - 121F2-1B8 AU U 1200 TRk ORIt 25 12,

& 2(Ein vitroTOE FPADE MEFORAMS KTEBEMHICH T 32 70 —F I LHkOREL B2
DTH%. 10— HIEPUIZMERECHE L T{ie~ ) AR ANUE L 10 H8I8 Tt 9 BD > 5 X TOPR
ZH—E2 72 D S0LL EOREFHREA L. ZBSDIZIPICEA L DOHARTFLIHR.1 £3.0 Zdont-.
N7 5 RY Za— Gk ( anti-PZP) AAUEL 1P CIIIPREICHEEFDBES h. BTORALEALE
{BOShizipolz. €/ Z7a—FUHROBEE. 3EOHENTNG, £ 20— UikEROUIET
EHEFOIPANDKES - EAITH UL HHBIRARS 25 1z, LU, £ 20— )Ll 12502
SOREHiRE UTHHIN YRy - 7u”y) VHikE QRS 2 L. 3M-261& 1D5-2B7 D 2 DOHUKTPADKE
FOREHEEBR SNz, 1F2-1B8 TIHEBE_HiRExAWTOHEEERIZRShd» -1, £ LT 20—
FIHURDHBORUG TIIABEFIER S hizdp > 12435, BHiAERIGI V1454113, 3A4-2G1, 1D5-2B7%
JBEL 1250 BN CHBER OB R SN iz,

€29
¥F L ZPDinteraction & LT, 303 (attachment), %44 (binding) . #EA (penetration) D3 AT v 7H%E
EXINTNB, HZPHAPREEEET 2D EDRAT v THEET 2D THSHH. BTORELEAR
($FEFreceptorBBESL THY. CIBRRNZIGEZEZ SNBDT, RERTHW3>0E/) Z7u—
FUGURIZT Y - € MGEHTREARE T 2 2 &5 5. Fifreceptor 2D DITHT 2hik L (3E 2 HW. 75
NDOZREAE AR L 12 2 DOFifk (344-261, 1D5-2B7) DYERBERF &L L Tik. & Freceptorii OHURLYE b —
TIHES U Creceptorh3~ 227 NI AIREMEDSHEV. & 138 iD%ITK: < binding IZBI5 U 1M A O ZPD
DFHTHELBHEEE L. SRPHEFXNLTEER LS S, $-HIC, POBSEAEICHESEATAC LR
&0, BTOPEERT 2OILELBROERENST v u s xh, ETEASEEFINAEHLEZS
h3, UL, HEEFXNLINCELATIPREICIEFSIER IO T2 6. ZOBFIIET
receptoriZiIE L LHURTE b — TICKEDOHTUESES T 2 C LIZ k> TR &R SN BIEFENET
receptorDVA¥ VI BRECESLTNAEEZSNA. L MNIDHA, 3A4-2G1 &1D5-2B7 (3B TUUE
U TORETOREE - EAZRREL 2b - 188, BHRERIGEE 2 LIBEFOR L FRHCTRV FEEC
Stz. TOTLIFHFSL b MIDIPTIZT PIDIPICBIT 21T L. MR HETE b —7HBEIcE
FELTWW s, £ 70— FUGEMSREA LD AR X SIBHAISES T A2 LI L VD THET
receptorBV A7 XN-HbDLEZ OGNS,

T 20— FUSTHRERCIERME AR C S 20, BHEANX TSR T/ 2a—F)
TEATH->TH, FOMSHEIZE FOBET 2 F 2 %8B 22 L CREETHS. LWV DDIF3A4-261 P1D5-
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2B7 HUADMIGHIRLE b =7 D & HITk MEFreceptoriZiiEL TWA LY =T Thid. #hoHE /) 2
O —FGUREIERYE U THFREE R UEMNCHRZEL . STRIEEVER 2B RIRIGO 2R 2at—
MR %EB 2 L PHRETH 205 Th D, oli. PO FreceptorlHEEAEORERD CTH 2 LT 8L
B, VIO F TR Y 70— UKL 35RO SEREREVER AR T4, £ DFab 1375 EBRWT
SRHELZRE 2N, V2P choDTep S, Fifreceptorld FRIFMEHNKL receptor £ Db D%k
ShREEEE NI WEBDbN S, Lizds> TR Freceptor2DbH D & Y breceptorx & ATIELE LK
ZIENE LIZIZH BRVWEE 2 6N 5, fETreceptoridl L T OBBREN T TH 206, PICIERNLE
ZAoN30, BEOESEKRL 22 LEHOIE b —THBIHEL. [F0OMEEE OATUUGIC & 2EWERASE
&%, ft- T ROEENRARORDLE b~ THONESTFAFRT 2 L SEETH S, BV
AZP3 DeNABIZ T —=— v 7 Nfeid, 29 ZO&D LBETFIFARIC L DABLIRTF REfAnn
. BERTIF VOEEDAREL 255, BERAIZ O & D 5% HURS T& L T3A4-261 ot
JSHURIC DV T A HED TV B,
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Guine pig; spermatozoa can be induced by exposing to lysophospha-
tidyl choline(LC) in Ca2+—free medium for 60-75 min(Fleming and Yana-
gimachi,1982). This effect of LC was confirmed in hamster-spermatozoa
(Ohzu and Yanagimachi,1982). Rabbit spermatozoa has been considered
to be comparatively difficult inducing capacitation under in vitro
conditions(Yanagimachi,1983). Thus, it is of interest to examine
the effect of LC on capacitation of rabbit spermatozoa under in vitro
conditions.
Materials and Methods

Mature Japanese white female and male rabbits were used. Females
(2.3-2.7 kg body wt.) were housed in individual cages for 17 days to
eleminate the chance of pseudopregnancy before use. The egg donors
were superovulated by PMSG and hCG using our method reported pre-
vously(Sato, 1984). Eggs were recovered 14.5 hr after hCG injection.
Almost of them had compact cumulus cells. To remove the cumulu cells,
the eggs were placed in the dish containing the medium with 1% hy-
aluronidase and then rinsed throughly. Béfore insemination, the eggs
were placed in the fresh medium for less than 20 min.

Semen was collected using an artificial vagina(Sato,1984). Indi-
vidual ejaculates were pooled in a modified Tyrode's solution(Sato
and Suzuki,1985). Only 80 or more % progressive motile spermatozoa
were used. For in vitro capacitation , spermatozoa were washed in
the medium by centrifugation(800 r.p.m., 8 min) and then the sperm-
atozoa were incubated in the medium containing 0-50 ug/ml of LC for
15 min at 37°C(5% C02 in air).After exposing to LC, the spermatozoa
were separated from the supernatant by centrifugation and resuspen-
ded in the fresh medium. Further, the sperm suspension was incubated
for 3 hr at 37°C under 5% co, in air.

In vitro fertilization was performed according to a previous re-
port(Sato and Suzuki,1l985). To examine sperm motility, at various

times after the start of incubation a drop of the sperm suspension

—117—



MEEIRFEE (J. Mamm. Ova Res.) £4% 525 19874108

was transferred onto a slide glass and the % of motile spermatozoa

was determined with a phse-contrast microsocope (Nikon) .

Results and Discussion

When examined between 0.5 and 1 hr after incubation, the control
spermatozoa did not display active movement. Some of them agguluti-
nated head to head. At 3 hr after incubation, the control spermato-
zoa showed the active beating of their tails. On the other hand,
about 40% of LC-treated spermatozoa were displaying the active mo-
tility within i hr after sperm incubation. The survival rate of the
spermatozoa treated with LC declined rapidly with the advance of the
incubation time, as compared with the control spermatozoa.

Results on fertilization in vitro of rabbit eggs using LC-treated
with spermatozoa were presented in Table 1. The present results in-
dicate the stimulatory effect of LC on capacitation of rabbit sperm-

atozoa.
Table 1. In Vitro Fertilization of Rabbit Eggs by Spermatozoa Incubated
in mT Containing Lysophosphatidyl Choline (LC)

Observation Dose of LC No.of eggs No.of eggs No.of fertilized
timeChr) after (ug/ml)  inseminated fertilized eggs showing
insemination €9 swollen pronucleus

sperm  formation
head(%) (%)

3 0 20 18(40.0) 1(22.2) 0
3 10 17 11¢64.7) 3(27.3) 0
3 20 12 12€100.0)  6¢(50.0) O
3 50 20 20€100.0)  9(45.0) 0
6 0 20 20€100.0)  10¢50.0) 2(10.0)
6 10 16 16(100.0)  7(43.8) 3(18.8)
6 20 21 20(95.2) 7(35.0) 6(30.0)
6 50 20 20100.0)  3(15.0) 15(75.0)
3 0 28 2A7.1) 0 0

mT : A modified Tyrode’s solution
X [ Spermatozoa were preincubated for | hr in mT
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