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tract of male rats. --- ITOH, A., J. TAKAHASHI & Y. YASUDA

Superovulation following FSH stmulation in cattle. ---
SHIOYA, Y. & W. C. D. HARE
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O. TSUTSUMI, T. AYABE, H. KITAGAWA, K. TAKAGI, K. KINOSHITA,
M. MIZUNO & S. SAKAMOTO

Electron microscopic studies on ovarian oocytes during
antral follicle development in the mouse and rat. ---
KAGAYAMA, T., H. GOMIBUCHI, F. KAYAMA, Y. MORITA, K. SATO,
M. MIZUNO & S. SAKAMOTO

SEM observation on bovine ova, I. Sperm-egg interaction in
bovine oocytes matured in vitro. --- SUGAWARA, S.,
K. HAMANO, K. KAMEYAMA, A. MIYAMOTO & J. MASAKI
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Studies on Repeated Superovulation in Mice

— Improvement on [owered Ovulation Response —

Kiichi KANAYAMA, Tuyoshi ENDO and
Yuzi SAKUMA

HA K7 B ERER 5 TR R BR 27 Bl AR B A S

Department of Veterinary Physiology,College of
Agriculture & Veterinary Medicine,Nihon University,
Fujisawa 252 Japan

As part of our attempt to counteract the Towered ovulation re-
sponse in repeated superovulation induced by PMSG-HCG,FSH was used
instead of HCG on ddY mice.

Superovulation was induced by subcutaneous injection of 5iu
PMSG followed the same unit of HCG or 0.025AU FSH.

In PMSG-HCG group, the ovulation response was found to decrease
remarkably at the third induction but in PMSG-FSH group, the Ave.
No. of ovulated ova was maintained superovulation Tevel.FSH was ef-
fective to induce ovulation for follicle grown by PMSG.

In repeated superovulation with PMSG-HCG,using FSH instead of
HCG once or twice improved ovulation response to a certain degree.

T BHINFREG , HRRE s v e 2 % OB L o TABNIC—EOHIEEEMIEHKA2TH D,

EEBREIC N TEHRERINF 2T 2 20 O EERZE HETS 5,

L2~ L 7 23 b[al—{E&IC , AR v > % B GBI % MR35 & ABEEIEOREINC & & % > TH

TRIGOET 58 b MCER T Do EH LI, ci 3 CRAGBHIBEIC 20 2 IS O 5 F BHO BT %
& OB PSS D B IC D\ TR AR B C B 2 1)

ek , = v 2 OBPEIIFHREE. , PMSG OB ERL I > TIfa2HE IR, DWTCHCG 2B ET 2 L CE -

THIRA BT 52 HEBRAA LN TW B, L L, OB HETE , BENFHREE RET 5 LIC L - THH
RIEOELWET AR bh b, T TEELR , BRARERO A1 T 5 FSH OHIFEFEMICHES L,
REIAEFSHICL > THIN I & 2 L ClBPINFRE B L 2R, SIICOKR T 2HETHC L ATE
T DTHRET %0
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Fik L BEAEWE , dAYROFKKERE~ v X THRERGILAREIC 8 WD 3 O % Ak, BHIFRE , ~v 20K
I E B EE L 2\~ T 1 7RICPMSG 2 R FHRE L , DT 4 8EEMIERICHCG 2 WidF S H #E TIKR
5o 58E, PMSGH LUHCG |5 in, FSH &, 4345 YJ0MEE52IC 002540 & Lo %%,
RENHEOKRRIE 1 0 B & Lo HHIMER , HCG 5w, FSH #5658 2 4Bl Bic~ v < 26K L,
PG T TOERRKHNOBFLHEEL , ThEHIEE Lo

#%: PMSG-HCG % XU PMSG-FSH T:BHSBLEE % —[EfT % > 2Bk Table 1 ICRLAZESRD
THbo TOFER, AKX L 3 0 EEEOHMENELON o T HIC, & OB HETHBEINFEL 2[EX
BLABBCENT PR IEOZE L METERED 5h ¥, PMSG-FSH MEXICE T 280080t 1 B H &
M TH o (Table 2 )o L2l , PMSG-HCG IC X ZBHEIRMLEE % 3 [E 48 L 7 SBRXIC 3\~ Tid Bk
IR L , 2 BB O BREOFHHIB LB h T, ERHFIBO Vv <1rTh ok —F , PMSG—
FSH T4 3 REST 5L , 2 OMBEXICEHT 5 M#E0 BRECEDS 3545, 42 0 @ EoBE
Hrfsohk (Table 3 )o

WICHEIIF R R A re v ic HCG L FSH #MAAbe T, BEINFEE 3 ENE L 25#E Table3 O
3« 4HBRXTH B F10H L 2[EBOEHIMEICHCG ZHW , 3 BOMHEICFSH #HWnsT &L
ST, FHHIEL 2 0 EE %D , HCG % 3EAWARBE O 2 (U EOFETD %o T2, 1HIHO
MFEEHCG T2EEHE 3EE%FSH TALES 2 L FHHNEGZ 2 8 6 HERIFTHh , 1EIH& L 2[EH
OHINE & R ORAET B > 7o

MED Lo, =v 2CGREIFEEZRE T 5356 , FINHOET 20 1E3 2—82KE L THMFR R AL
YWFSH#AnaC LB%THD , 3B 2 TORBIF VTR, HCG L2 EbETFSHEAWAT
LlL Ly, FHEBBOBRT2HETE B LTI N

EER AR R T 2T X B EHEIIER % B —(ERIC BT B L BEIIRUSME T 3 A C L iod 3 A BRI,
A ORAFREIC &> THEIN Tn B2, iR R T B2 CEne > Thi v, PMSG-HCGIC & 2iHk
PFERERELASHE , ChiCL > T3 ALINZHIUEOERTRHCG ORERENTEFERN TS L LW
By ) D b B ERTA TN T 5o

FREAELE, ~V XFEHWTHCG IC X 2FEHEI0% 5 HIbka T IE LR , SFEO8INEL, SEOpss &k
EAIEBNLEDER LI, Thbb, v XOEBERILRIEZRE L 5 HREE T, L2 b IEHPIIEO#EHR
THINEFET 2 FEHIIO KB F AT I HINULRIET T2 LRI N TR 5,

ZDOYXHSICHCG OREREIMEMEICKERAEELZIALTIOLEL LR b,

T TAEHTE , HCG IR b2 HIFR+ L+ = Y ICF SH 2MABR bR THABZ LICED , DE L ED
3EEZ TORBEIFNTHIRILOET % , ZIZTEE i35 ERTE /oo 3 EIOWBEINFEMEICE N
THWFRR A v & ICHWHCG OFAEE: 3, 2E, 18&DRL 25EE , FHHIEUL BRI 2K
#TH oo

FSH & , #EEICEWTE , IRORE 2 RET 2R 1T TH 5 EEL LR TW 2, HHIFEFHRE

y YU X
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Table 1 Ovulation response on superovulation treatment in mice

Treatment No. of No. of Ave. No. of Ave. weight Ave. weight

mice miee Qya per mige of ovaries of uteri

. ovulated ovulating

examined (%) + S.D. * S.D. (mg) t S.D. (mg)
PMSG - HCG 10 10(100) 33.4 £ 10.0 27:3 £ 3.8 95.3 * 19.4
PMSG - FSH 8 8(100) 28.4 * 12.2 20.8 * 3.8 101.9 * 17.9

Table 2 Ovulation response on repeated
superovulation treatment (twice)

Treatment No. of No. of Ave. No. of Ave. weight Ave. weight
mice mice ova per mice of ovaries of uteri
examined ovulated ovulating + S.D. (mg) S.D. (mg)

1 2 +* S.D.

PMSG-HCG, PMSG-HCG 12 11(92) 27.0 11.0 29.5 t 4.9 106.8 + 29.5
PMSG-FSH, PMSG-FSH 7 7(100) 28.6 11.6 27.3 6.8 117.0 + 13.4
Table 3 Ovulation response on repeated
superovulation treatment (3 times)

Treatment No. of No. of Ave.No.of Ave.weight Ave.weight
mice mice ova per of ovaries of uteri
examined ovulated mice * s.D.(mg) + S.D.(mg)

(%) ovulating
1 2 3 * S.D.
PMSG-HCG , PMSG-HCG,PMSG-HCG 9 L (L) 9.3 ¥ 3.1 22.3 2.4 84.8*17.5
PMSG-FSH,PMSG-FSH, PMSG-FSH 7 7(100) 20.9%13.9 28.0 * 8.3 114.4*27.2
PMSG-HCG , PMSG-HCG, PMSG-FSH 7 7(100) 21.9+11.9 28.3 * 6.0 124.6%23.8
PMSG-HCG,PMSG-FSH, PMSG-FSH 7 7(100) 28.6+11.6 27.3 * 6.8 117.0x13.4

LU, BEMERE A EBLTWAT ERBEINTH B, AERICENTY , TOHINBRELBREBEL , <
v ACHNWTPMSG H#E5IC L Y REE LIt HIBcES , BHBFROHMFLR v E LTHNSZ
LOTEBLT EpRANK, K, BEINFEARIC T 2HFRR A+ LT, HCG KHENT, £O
REMHCELTELPCENTHS LERT AT LN TE 2,
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BEEIFFE T 1 ECEHOWTFHHEMINLDO T, Th 2 KET 5 LSRRI K v = Y IKUET 5
SIS B 7> , HEIIEUSAMETT 5 £ 5 8 D4 23N Thde Ll , FEBROBMIE , BHIIFHE
ORI X 3 HPRSETFOREE , & LTHCG ORERECHRSS 5 D &3 a8 5 %53 5 40
thz koo

AREBRIC L -T, ~v 2OBPIFHERE , A< &3 30 CORBETCRBIMILMET LA 2R3 h
teo Fl—MBtRD & , FIOCRIINT 2 BEGRET 5 Hik s LC , SICEE bAsheE L7 , EEMEEINE Q& B,
<~V 2RI R NTHFORBEIMHSTETS S EE L bh b,

27, TLIC, <V RORBEBEPFIFFHEICE T 2 IRFEE R+ v € ICLH-RH ,HMG , HIpFER+A1r =
YIKLA-RH , Z&E2MnARRIETH TS D , wFhdE Licn,

EX -3¢
1. &E—, ®E =, FARBER | RIEBHNFIEIC I 2HMETEROBT — 1. ~v XOREH

REHEIIC &0 B8 FUG , B REERER , 40, 45~49,1983
2. AERA, TBEE— ¢ F SH 2BRSeelEl 2B 3 5 ATREEIC DWW T , REHTERE , 7 (4),159~162,1962
3% MAURER,P. R,HUNT,W.L. and FOOTE,R.H. :Repeated svperovulation
following administration of cxogenous gonadotrophins in dutch—-belted

rabbits. J,Reprod. Fert., 15,93~102, 1968

4. EEFE , MMAEE , K, FIU & ~v XOBHIMICKIZTPMS % 42X HCG OXERAEDOE
B OARESEE, 26,263~266,1981

5 RAL ff, B IE,®8t #I4F0oATRKCES MR , RESHIFRLEIC OWT (FFk) , A&
BEFAE 6 2BKEHE , 49,1973

6 REHEEL , IIE—, EHME, ##E T, AAMBR < v xOBRRMPICHETLME, 2 . =Xt v
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Effect of Sodium Pentobarbital on the Number of Ova Shed
in Superovulation Treated Adult Rat — Relationship
between Dose of GTHs and Number of Ova Shed

A& i
KAGABU  Satosi

IR B2 SRR ER - P R PR T B

Laboratory of Veterinary Reproduction, Faculty
of Agriculture, Yamaguchi University

New method of superovulation treatment using sodium pentobarbital were ex-
amined. All rats employed in this study were of the virgin Wistar-Imamichi
strain only 11 weeks of age. They were kept under 14 hour illumination in 24
hour(Tight on 07:00).

New method of superovulation is PMSG(metestrus)+pentobarbital(proestrus=
"critical period")+hCG(estrus), former one is PMSG(metestrus)+hCG(proestrus).

The maximum number of ova shed, about 100, observed in the rats 40 ju PMSG
and hCG in new method. While in former one, maximum number were about 43,
when injected 50 iu PMSG and hCG.

These results suggested that pentobarbital is effective to increase the
number of ova shed in PMSG/hCG treated adult rats.

iR BPEIMLEIZ GTHORSITL - TITDOI TV AL, XU b NV ES — -V F 4o 4 (PB) 2HA
T 5 & FIRBSREBANCIEMT A & 2SI LIz (1) 1 EOUMEBTHRAIZIZ L DB E, &
SOHYERELTHAT 2 EHNCTHRIZVRETH AT EBDFE LWV, KERTIZPB2HALIHE
PMELY AT2DIC, GTHEE S E DB % L 5712,

Tk ¢ EBRITIE Wistar - Imamichi®7 » b 2R L, ATERK (07:00 ~21:00 8E) FCHE LER/S
4 HRFEERIAZ 2 ML EE» A LIZ b DR AVIC, BHIMLEEOHEIIL, BB T Bk TR 2
U, BEOKSVEEID D 5D TLILERD & D121 2 HEA L7, @HEIMLERE % KITR U 12 ESRSUL BRIy
K& H137 %2 HTIZo PMSGizto be €y (), hCGiaz > ko vy () 2RV MBE
BELUTGTH- PBOY»O HITEERERZHE LIz, EBRRBEOEEEREIIF —BEICE 712,

R PBROFALICH UVBHEIMLEE L , RO G E OBITIZGTHAS 10 ~ 20 iu OFEFTIE E 1 /s
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VWAS, 30iu bl BIT7s A ERITE OIS Z W ( P < 0.01 ~ 0.05 )o PBBFAE TOHEINENT 40iu B 51T 1)
5101.3 +10.7 (M+SEM) Tigkt/sh, GTHO#EMZE h AP U1z ( P<0.05) —HREKEICKIT 5
RAMEIX 50 w5 ED 42.7+ 6.1 TH -1,

No. of ova shed per rat

M D P E M -
BE B B B oot
o,
8or q,,’ New method
New method | % .0
11:00 14.00 17:00  16:00 o
PMSG PB* hCG Pay 6o} 0
4o}
Former method L
11:00 17.00 16:00 20k
PMSG hCG N
L
0 L i L 1 i A 1 i L ¢ 1
PB;sodium pentobarbital saline1l0 20 30 40 50 60 70 80 100
4 M9/100 g BW. i-P- PMSG. hCG (iu)

A\ ;observation

Effect of sodium pentobarbital on the
number of ova shed in superovulation
treated adult rat

Method of superovulation

ZE  PBEREITL - THIMEMSEMUIZDIE, PMSGICX - THIRREE LD “ERS” »@iBL 1808
KEZ EEZ 6N 5 RHE, FEREICET 5 hCCREME (BEMPBTER ) IKRAELEDTIZSL, R
BFERICRAESS. UL UBRADRRIChCG 285U T 6 LHEHHESD T, IR0 LHZE G B L
TWAEZZLNAIZDHIMUIEMU /SN EHE LIz, —F PBTLHRE 2G5 &, IREOLHRE
BB TICREPER L ThCGITHT A RIGHE 2R T AREREMU T & ZABT ENTES.HUSAIN
@d, =204 - 17— 5% 7 AFFMLET 5 & 2 EOBIZE 5 & @& L1c. SREHS v E vicnt
T HBBAE - UERELEZRDRITMA A12DITE, BEBZDIINEIIEZALDT, ZOMAICEALTIRA
EMBT TS
FE
1. FIECHE : BRET » MiCEIT 5 PMS GREHLDOREIIREDOHES b MTBHFIMLEEOHEIIIcI X IZT

Ny hNVvE S - VvORE, FEEIEE, 29, 20~23, 1983
2. HUSAIN, S. M. : Facilitation of gonadotrophin -induced ovulation in adult rats by

estrogens, Rev. Can. Biol., 18, 137~ 138, 1969
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Induction of superovulation in female rats

by pituitary extract of male rats
HEE HEBEHELE - ZHEA

AtsusHr ITOH, JutArRo TAKAHASHI
AND YAsuHIsa YASUDA

EFRFRERGYEFREHE

Laboratory of Animal Breeding, Iwate University.

As part of the studies to research the possibility of superpregnancy,
the induction of superovulation by administration of the pituitary extract
was attempted. Pituitary glands removed from 3-12 months old male rats were
homogenized and centrifuged. The supernates were administered to female
rats of 28 days old, 3-6 months old and older than 7 months.

1. In all immature rats treated, the age at vaginal opening was advanced.
But the timing of the first ovulation was not affected by administration of
pituitary extract.

2. In most of 3-6 months old rats ovulated, the number of ova ovulated was
more than 20 and the average of ‘them was 23.9 + 12.2 . On the other hand, in
most of rats older than 7 months, the number of ova ovulated was less than
20 and the average of them was 12.5 + 5.5 .

The pituitary extract acted on ovaries of all rats and promoted the growth
of follicles. Especially, in 3-6 months old rats, administration of pitui-
tary extract frequently induced superovulation. But, in older than 7 months
and immature rats, superovulation was not induced.

iS¢ PMSGRHCCOREIC L >T7 Yy MNCBEHNZHETIHMEE. CchET
BEIARDODNATE o LU EBRICHBEAELF S RITETICEE 2T Al
EHEERE FET LB ERDI -DIC. TEAMERIC I BHNERERZ 71
07‘;’_0

FE: FERALET »Mid YUPIRETERE. BRLEWistar 25 v+ T W
Rz 6~ 18REE L. 23+1°%C THELE. FEKI 53~12-ABOHES »
FHOLHEERUL 0. 5ml OEBAEK (0. 85 % Nacl) & —@ICHREBRSICANT.
—20°CTRFE Lo BEH. A5/ F 1 XL, BLD8 (25007, p. m 15.41) =
L b2 THEEMMKE Lo ~ MO THREL OB -HMBEEZ —NOMICEE L7,
BHETOMT 3 KRB 3~6ABBLO7 AR EOIBICAELE, &
RS v MICE 28 HBM D 12~ 138IC. IO 2BEDT v M ICid A X 7T —2
RERYB (Metestrus) Z/RULZHORBEAIC F 3K & % S5 & F I 5
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Liro FREAT » 3\ BHEBEEOZHAX.FAOBRIEHBR A 7T —288 L, £
WE S vhig. BE3~12HBBIU0D TREYHE (Estrus) ZRLULEHIKC
o2 BE3HBORBHOFICT —F VvRErE. EHIRYMIC X > THMmL
CEBLUE. EUhRBEMET T, IS RBOWTIEEH I -c SHWCFELINELHH
HLT. Z0EEZH EL Lo

HR: TEAMHBZESLERERRAT DI EAET. BEI~4HBE (31
~328) CEROPEBDON. LU FIEEEIEI. BEHENE T EiEL
BE12HBTHHI LR VWA H 2o T2 SR OER TCELLRKZHAT v OF)HE
HREH® Z. 40~52 HB T, B EKOFEHIZ. 9.0+£1.2 Th 270 BHWEL LS
~6,yABT v (7/128) DFEAEDN. 20U ELOBNEERL. TOFH
. 23.94+12.2 Th 2o ThiCHL HEWELE7 » AU ED S v+ (8 713
M) TIE20MEL EoHEE E s MIE. FEAERLS. EHE. 12. 515,56 ¢47%
Potre 3~6 rABBLUOT7 rBBLEDS T, BEZHBICHIFLZWHA L
BYDKRTHELNE ChEDAXT—BIINTRBEHGEEZRL T2 BFERIH
Em&ﬁ%éﬁfﬁ\ﬁ%?é:&uﬁﬁotoiL\EnT§54B&LﬁW§?6
MELobNno BEBF LA 2725 DI BEICIE ZHROROGFEIHERASI L. TE
N BHETFEBL AT b1,

Table 1. Effect of pituitary extraction administration on superovulatory

responses in immature, 3-6 months o0ld and older than 7 months rats.

Immature 3-6 months old older than 7 months
No. of rats examined 14 12 13
No. of rats ovulated 3 7 8
Ave. No. of ova per
Fat BVHLALEa S D, 9.0+1.2 23.9+12.2 12.5+5.5
not not
ovulated ovulated ovulated. ovulated
Ave. weight of 9.2 + * 28.0 + 30.8 & 30.1 % 30.0 +
ovaries + S.D.(mg) 1.9 4.3 38 6:1 6.2
Ave. weight of 33.7 + * 262.2 216.7 + 344.1 + 248.3 +
uteri + S.D.(mg) 175 507 78.8 59.4 43.8

* Data of rats that were sacrificed on 31 days old.

8 EKEBRICBWT3~6,A85 > OHIEL. BEOT » P OHFIIH X
NEZE LW EDLLHKLT, TEAMHBKOBRE P PUSG R HCGDORETALND X5
I\ BH A2 BEITACEDBTELIDEIHEDIPTDH Do LU BEINE O D70 H0 bF
BBLAEVVEABEZ L FORMBEIMBERZEDOTER VL, T2 WEOBEVLALNDIC
E bbb FHIFLALOE. LEHY—VOREPEBENERNTHDL EBEbh b,
s BE4LHBRTITCHIIBAEZRAOS 2~ 20 FTEEAEBHBEILEY—Y O
g@ﬁ@k&ﬂ%#®m§%$sz5&%@T%507#Hﬁ&h£i0%ﬁ%?
vy T EOVBENLFEINZVLOET . IV HEEEE tﬁ%fkﬁﬁéﬁﬁﬁak
WC3~6 AT vy EEDPDDIEEZIDND TayaBGiTi‘?ﬁki’%fﬁﬁjr v b D
BT ICEEL. ORI Z2ED . BHENEZFRL TNLIH SEHOEERT.
BEOMEEZIPIET . JEBFNRHCHIRICEEr»ALb QR 2T EKHICON
TN JODFERMERFTIPDLETDH 50

FEX# :1. Taya,K., Mizokawa,T., Matsui,T, and Sasamoto,S : Induc-

tion of superovulation in prepubertal female rats by anterior pituitary
transplants. J.Reprod.Fert, 69, 265-270,1983
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Superovulation following FSH stimulation in cattle

¥ & B 4"+ W.C.D.HARE

Yasuo SHIOYA and W.C.D.HARE

B+ 5 RBE R BRI AT

Animal Diseases Research Iastitute, Agriculture Canada

Sixty two dairy cattle were superovulated using 36mg of FSH beginning on day 10
or 11 of the estrus cycle. Ova were recovered from excised tract 6 or 7 days after
estrus. Means of 120 ova and 19.8 CL per donor were obtained. A mean of collection
rate was 56.2%.

Twenty four heifers were observed the quality of ova and numbers of CL and large
follicles on the ovaries. There was a clear — cut trend that the number of follicles

remaining on the ovaries badly affected the number and quality of ova recovered.

#E  £oBHINER IR MEEEERE v~ (PMSG) & 5 W3 FHEAM IRl + v & »(FSH)
BRVLNTV S, —MRICEINEHEET S &, WERGPLZOFEREES NS MORBEICKELEH NS S
TEBRON TS, FOZKEIBIETIREINFH/: 0 ODBERDDIIN T NV EH>DOKE LHIRKFICS
S>TW3Y

PMSG OB ARESH T & 2 HHEBENEED 1 BITRL, ERDOAFNEL TEME T Eh SILIEHEN
T3, &I 07 NR¥DOHEE 72 513 FSHA BRI NS 4 5 4 BB UGB LE TH o1 St ko
REHTCATVBI EHh S, FSHOMMAA S4BTV AEPMSGIT & % 75 B3 FlT A7 £RI0 & [E 81T
niztoic, TEOPNIREE RS & RIUED SE & OBIRIC OV TIRE C OMENH 5 —HHCRIER 6 ~ 7
HOMENEFICA SN b K& SO SBEICEVEELRIFL TS EELLNTWS, —/HFSHICLS
HiEIEFM IS ERINEAN & & SITRIHDSTTATE fofoic, HEUE & ARTNICEIE L 7o IRERIGDM fRic

DVTOWEIZDIE W,

)+ BMOKE BGEARE
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AEETIZFSHICL D BEEINAHRKE Lo, RIE6~T7THRICEAEZL THRAEINL, Ko¥s L ORE,
1 OUICINEATR & QICEECBEINRKAH OMIT LT, ThoDBRIEODWTHBEEARET 5,

Fik RS IHAERD 2 ~ 4 F OMEF628T, ChORBEICRHNMLEEZ I 7D TH 5, BHFIRD
7212 FSH (Schering Canada Inc. FSH-P)36mg4- 4 Hfdlic47z0, 6, 5, 4, 3mERDIHEN5 1
H 2 B >HANTES Uiz, 581513702 4 75 Y VY Fuu (PGF20) HiBHWHE (ICIL Estrumate ) % 10 A fEf&
T2mé>> (cloprostenol 500ug ) 2[E# 5 L CHBEHAZAZ, 2HEHORKEHRIOBEHL S WIFIIHE
TdH 70 FSHE 5 3 HHICPGF.. SI@WHE% 2mlo DAl L RICES UTRIFEFE Lo, RBELITEA
TG E BARBEC AP Lo

625 8 BAIZFIEHAZ 0B & LT T HIT, BROSMFHIZ 6 HIC &R LT, &R RI/ZHICATER AR L
ERZICRLRD, RIET -7,

BRINCER L TR AERBR NV — v A 7 = T vETFE AP RIS F 7oMLEOIEAL, $10meDZER TN
W= v &L S EET, EICE ) YEREE R (PBS) ICFA4IME % 2 %A THER L. &HITPBS 30meTHR
RS SINE & FEAEBER, DVWT FEA LR O FEAEPBS3METHA Lo TNENDERAR I
Bt MLICEDRE LT,

38F T I E AR S ERIP A F08R U (BExp ), 2461 T HAR, B 1onll ORI, IV USHHEINEL
Aatek L7z (Exp. 1),

BINRTHA ERINMO R T, SRRV E ZHEIVKDOHLFE TR LT, Exp.1& Exp .1 D626ic >
DT EAS, RO ORIIE S OROMEMERE, 77— 7 D% 5 - TS24I 20 T ARIEMER DM
B K O EMEBEGR R R SR v 7o

HRROER | YIS & RIPR © Exp.1 TE38FAT108H, Exp. 1l TI32458h 2 BASBHEINIG R ARG E
R N QIR RV SO < I

5 v=0.55X+1.17

1%

ap
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37, BHFURELRLICODRBL2ED1%TH -7,

41817 0 DIRE ORI /S AR 19.8 M8 (FEFH 1 ~58) , HRINEII12.0 (&PH 0 ~29) TH
0, IRIRRII T TH6.2% T - 120 EHIHS6 VL DG DRI 2IAEDE0% Tdh - 73, 6 FELL LRI T
EIPIIREDIZD TH > 1z i, BIFKBEOBIFTH - 7613, 31d 20 II3THEDEEKITK L, HINEDS
20ME, FEIABOEM I LIRIVK2BME L EDFITH -7 (K1) o

BHIAEEAS 1 ~ 5 ED4TIIRINED18T %, 6 ~10EDHFTI352.2% LKL, FEHA11~155 5316~
0fEDETIIZENENE64.1%, 70.1% L EVRIVRTH -7z, 21H LU EDFEEFF » TOT ORI FIZT60.2
%o TdH - 120 BUNIMEMEFRI K O/NS VT LRI CHOENTV S, FEFMOTHRIPOTTRES 7 BHdb 500
8HL O GRWKHID 6 HAZ % L 2 5B OMBHFEH S DRIFEN6% &5 T &, FEFMHIRIND
D 1 DDIEEICIEBTH A Do

IRBE & MR DB © Exp. T OIPIIRL, EiEE, WRIMKKROZRIPE ARG LIc24flico0nThHBE,
Ipfak, WINMKRUOZRIIZIZNZNEEKICL > TRY LEBIC L > TEDA LN, EHIEHD 1~5H
EDBVHFILBNT, BREMRELZ L, RIPEOZRHELEr 72 (F1) .

1 BIERBCRIETEERDOE
I & £

1-5 6-10 11-15 16—-20 21
i3 4 A # 7 3 4 4 6
18id 0 OBREIREE 5.7 4.7 0.8 1.3 3.5
18d7- 00K 0.9 3.3 10.8 153 20.8
1HBIODOSHNE 0.4 1.3 60 148 10.7
B g K (%) 21.4 48.1 80.3 84.0 72.1
% it £ (%) 28.6 583 56.6 97.2 51.4

FEFMETIRINOBAE T ONERIGARIF R EDERE, WIPRMSEVESh, WEL LEOEKEE ->THS

GETRINESEG D -7 & E—H LT, THHBEIMSBHICEZVIEATORDORTEMNET TS LR BVESH
TWEH, BROZHERIHEGEKI6-20FEOHTE SN, BEKHI2MEAC 2 5 EZRRIIET I 505K
Lites ’

2 URBRUG &R IRk o A8 BE RS R

oYy BRI BRINE SHEIE BRIER  ZHER
HiEH (A) 14.7 —0.02 0.88* 0.51™ 0.43* 0.16
1Z Y=} ks 3.5 -0.32 —0.55" —0.56" —0.42"
®I9% (B) 10.2 0.76™ 0.72™ 0.26
ZHEIH (C) 6.4 0.65" 0.65"
RIPR 57.7% 0.38

0

;i;AXI ! 54.1% - 1RpmeEn
= ﬁ; L o * 5 (o] i > ‘:t‘
© 7B % 165} % KETHE
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PRBRE &R SE & DB A KEIICHEE T 3 - WIS IHEBROMBRK AR D (F2), HiEHIZZ
BREROTHhORICET 2IHE T 0O LRI, HRINELFELEOHBEZRUIc, —HIMKEEILSHEIN,
RNEROZERICHEERLADBEKRTH - 720

PMSG T & 2 @ HFIRRFICHEIN S N ICHK - TV A R E TP INER LB W B OKITITHE LITnLn
SHEDA LN DD, AMEDOHRIIEFIFRBOEIMICE > TERERPETLTNE T EERL TS,

B R OIRREIC & 2 ZXEIR R OHETE © BAE, BREINEE S RIS & O OB %4 BEmhEX
IZhTIE®H, UToRANELNT,

Y, =117+0.55(CL) r=080 R*=0.64
Y,=363+063(CL)—-0.67 (FL) R=0.93 R*=0.87
Y,=563+0.28(CL)-0.95(FL) R=0.75 R*=0.56

Y, o BRIV Y. @ SZREIREK

CL: #EiFE¥K FL : BEFIRKa%
FOZRBEFRBOHTHERIVROEH D64 % A HATE I ERVD, ThicifEagsEmzs s, €0
EHOBT %A TEEL LARL TS, DT ERFEFRBOATI L, BREIRKOEIMBICKE{MES
LTWBTEERLTWE, —F, ZTHIIMIEEAKEBEKEERANT bZOEFHD56% L ST
T, MOBRBKESHEEL TWBE T EPHEEI NS,

FEH

1. Gordon, I. Synchronization of estrus and superovulation in cattle. In Mammalian Egg
Transfer . Ed. C. E. Adams . 1st ed. CRC Press Inc. Florida. pp. 63—80 (1982)

2. Elsden, R. P, Nelson,L.D. and Seidel, G. E. Jr. Superovulating cows with follicle stimulating
hormone and pregnant mare’s serum gonadotropin. Theriogenology 9:17—26 (1978)

3. Monniaux, D., Chupin, D. and Saumande, J. Superovulatory responses of cattle.

Theriogenology 19:13-22 (1981)
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Studies on the ovulatory process using the
perfused rabbit ovary

b H ZE B, 8§ K B . E.E. wallach* . 1 & B A

Hirokatsu KITAI, Shuetu SUZUKI,
Edward E. Wallach* and Rihachi IIZUKA

BRI K SR ¥ H02E 1 AR s
Ny YN = T KRS R AR S

Dept. of Ob. & Gyn., Keio Univ. Sch. of Med.
Dept of Ob. & Gyn., Univ. of Pennsylvania Sch. of Med.*

Rabbit ovaries were perfused by the tissue culture medium 199
after cannulation into ovarian arteries. The apparatus consists
of a roller pump, a perfusion chamber, a reservoir and an oxy-
genator. The medium was oxygenated with a mixture of 5% CO, and
95% O2 passing through teflon tubing. Relationship between
roles of prostaglandin and histamine in the ovulatory process
was examined by the perfusion system. Addition of prostaglandin
F, (100ng/ml) into perfusate caused follicular rupture of per-
fised ovaries and release of immature ova. Hourly injection of
cimetidine(10ug/ml) did not inhibit rupture by prostaglandin.
Perfusion of six ovaries with hourly injection of histamine
resulted in follicular rupture of five ovaries and release of
immature ova. Follicular rupture by histamine was not inhibited
by indomethacin(0.5ug/ml). These results suggest that there are

separate pathways of prostaglandin and histamine leading to
ovulation.

BE PURBRICALND AT o4 VAL, JIRE, JBlEREL Y OFHRIciy, Prostaglandin (PG)
Histamine, Norepinephrine 7¢ & OBIERHE I NT52, Thb DHEAERICO\TUIRESD A0
2\ vy X OIREREE T, human chorionic gonadotropin #5588, A7 w4 FEEH, FPEE,
PR EEEBE T, AP R R RRINE CBIEL T DORE LRI T\ 5,

ASEOEBRTE, BIBRICKT S PGL Histamine O &E|DOIE O\, RIS * B\~ THE i1
Z7ey

Bk 1 New Zealand FREBMEY ¥ %, KK 3 HAMRERCH I, EBRo—-5— K7, 770
VINEBIOBFEAVER, PR L VALY, Insulin (200IU/1), Heparin (20IU/1), Strepto-
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mycin (50mg/l), Penicillin (75mg/1l) % fix 7HERRBEEW 199 X TER X8/, MAEX 1.5ml/
minG, 5% COp, 95% 0, BEA AW TREL I, FFELI7CIRIhICERICE» N,

v X OF RIS A control , SUXEEREEL L, STCTI1MOERYE L, F1 DHEBRTIE, PGFaq,
100ng/ml % F RUSIE IS, SR PGFoq KM% T Cimetidine 10ug/ml % PG #5 30 4@l
X 0 RS LT, 2 DEBRTIY, Histamine 100ng/ml % FRISFEICE S, I, Indo-
methacin 0.5Ug/ml % Histamine #5377 30 iz o,

IRHIERRY ICBIZ L, PGF2 ¥70id Histamine TEHF L D OBRIREFAIZ A& L 7, 12 REfOHEN
#THR, EE 1.5mm A EOIRAZER L CIRRRIR A ERERL 7o, BEIREL L RRR O AT BB L L, BE
IR & BRBAIRRE DO H H BEIRZNE ( ovulatory efficiency) & L7,

#&8R ¢ PGF2q 100ng/ml ® control FECIIMENMIBEII TN THEERL, PRONZIZIL 66.2%, BEORIPLIIN
HHAHE (GVBD)L7cb D 10.5% TRIIIN L h> ofc, Cimetidine % fnx 7-KEREECIX, HEEROMMGI, 59
DEBDEALL RO 1T, BRMOERIBEEI NI, AREIRBDONILL o1,

Histamine 100ng/ml/hour #%# 5L - control BETL, 6@ 5 EDIIEIBEIIL, BEIIRIRIT

54.0% Tdh o7z, Indomethacin % fixz % & BEIROIFHILIs\ 2 BEIFEFFEI N EL L 72,

PG F2q (100ng/ml) Histamine (100ng/ml/hour)
control +Cimetidine control +Indomethacin
(10ug/ml/hour) (0.5ug/ml)
BEORSREE HEVR IR E 6/6 6/6 5/6 4/6
BEORRIE (%) 66.2 * 13.9 67.2 * 13.7 54.0 £ 13.7 51.6 * 20.1
BEOREEHI (RFfH) 4,88 + 0.80 6.26 + 0.83 6.09 * 0.63 8.09 t 1.18
BEOREE  GVBDE (%) 10.5 16.7 36.8 66.7
%MK (%) 26.3 278 42.1 44.4
JRfEP8  GVBDHK (%) 72.7 88.9 76.9 92.3
% MR (%) 63.6 100 100 92.3
SR¥AkS S H X (%) 84.9 £ 0.78 85.2 +* 0.88 83.4 + 0.88 81.8 * 1.41

EE TN o o RISEREZCE 5BRICH\ T, Histamine »% PG% FH:H L BT E) %, PG
»* Histamine % #FH#3T %, WEI 4B L5 3 DODOFEEEME»E X bhs, H2 blocker ¢h %
Cimetidine |3 PG I X AEEIF& &R T, %7 PCAHPAEH|ITHS Indomethacin |3 Histamine
I X BEEIREIHIL 78 0> o fo SINHIFIOBWEE & L Ti3, Histamine %713 HCGH RPN L INGIT 5 @es
BRI, LLEDFERI D PGFoq & Histamine 23jIfEDEEE CIRMA LR T2 L AVRER TN,
FE

1. Lambertsen, C.J., Greenbaum, D.F., Wright, K.H. and Wallach, E.E. : In vitro
studies of ovulation in the perfused rabbit ovary. Fertil. Steril. 27, 178,
1976.

2. Kobayashi, Y., Wright, K.H., Santulli, R., Kitai, H. and Wallach, E.E.
Effect of histamine and histamine blockers on the ovulatory process in the
in vitro perfused rabbit ovary. Biol. Reprod. 28, 385, 1983.
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Non-surgical Collection of Uterine Eggs

in the Rat

a8 F - -BER ~-TH & - KRERE
Yoshiro ISHIJIMA, Mamoru TOGASHI, Susumu MAEDA

and Yasutaka OKUBO

RABEKREZEZBEBEMRE
Lab. of Animal Reprod., Tokyo University of Agriculture

The non-surgical collection of uterine eggs in rats were examined. The appa-
ratus and methods for uterine flushing was designed as shown A, B and C of Fig.l.
Egg recovery was made on 5 days after mating.

By A, B and C of non-surgical techniques, the recovery rates were 34.4, 54.2
and 47.4%, resp., as estimated the number of corpora lutea counted by slauter
after non-surgical collection, rate of remained eggs in the uterus in A, B and C
methods were, resp., 43.0, 2.7 and 12.5%.

TSy r, YYR, NARZR—BXOERBYWONFORIMI, —HITI
HYWETODEERERLUL, MHEHUCIIE. FEZLDAMITIDIFEDAHVS N TY
EZ0, COFETRA—EEONFZAELFERATHIEBTEII N, LW
DT, ZEBRIAPIB N TLHEBTHRERIN TN XS5 FERIPOIENAR B
REBOINEIERNTHS, TITAERTRE, v rDFERIPDIENARH K
RTEICDODNWT D, Z0RSF Z2 773 Dic,

TE:SYyPIBERAFORINELVLOLDEET , AXTTXOIPEDY B
EEHEHESE, FHAXATHIBFZEBABLCLLDODH, XEH S HE OFFT
FICFERNOBEIRZFTES DL, FABRWEINICBFig. 1 - AB.CIKRT3ED
DEEZHOWIL, TS DFEIVWITHhLWMFEABICERBLU I, FEABRKEN
DHE&, HRIEBLU, ERBEEZRETLHEHIT, FEZHLABUBBINO BN

BHABIC, BB, ABZED— BB, XWBLTOETETHEBEH T, XW@HE 158
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WHERBEZITTNVWHEROD 1 Catheter
BEf@EZUSNIIC,

fER: Table 1 /R T &
S5, RKINIADH S AE
ZRHOVWICA BEOBSE ., B
INH34.4% . FEHEE F43
0% T, WIS ODRTFE
RIS EEDODTWVWIE, —
B Br=FIEFEHE
i X T AN ICBE B XU CEE

2 Trumpet-shaped
glass tube 3 Glass tube

A f|4 Glass pipette B (@2
DEINFE N 54.2% B & U 47
B ENBEXITOEL ., FIC rl‘-‘ : 4 Glass pipette
FEEREBEIEMN2.7T% BXU
12.5% A BEX0OH 56D !
KEEZRUTN I, R o
0.5mm°= [ — 1mm
& da - T
A CHEEB W THEHINE O e e ,
y 2
FEBBINC L D ELE DR o+ 4
; ; - A B 1.4mm T 7mm
AT
W2z UBbB c&E C By - P G oo ¥
TR 19 A 46 (21.1%) (0.3~ * .
0.4mm T - 5
C ¥ET16M m2f (12.5 o= e

%) PBIXY# 208 DA FF S 8 Fig.l Diagram of methods used for the non-surgical flushing
PELULTNIE, 2O &3, FABKEIWNZLODODATIZEHICRZ, FEAMS

gNT DD Table 1. The recovery rate of uterine

eggs by non-surgery in the rat

EINTEBHH
EDBERC NO. of No. of No. of No. of No. Of
Methods animals corpora eggs % eggs % un- %
ED AR SN attempte lutea recovered remained recovery
in uterus eggs
IE 1o
A 15 151 52 34.4 65 43.0 34 22.5
B 31 334 181 54.2 9 2.7 144 43.1
c 18 192 91 47.4 24 12.5 71 40.0
FEXH

LEEFH, EB F, BEEEZ  SYLFTFTERNIFOENBNER., E&
By, 29, 3585~357./79&80
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Analysis of Metabolism in the Mammalian Oocyte and

Preimplantation Embryos by Enzymatic Cycling

® OWm, REE, aRE, ALK, AKTHZ
Mg, KFEE, RTIE—

Osamu TSUTSUMI, Tetsu YANO, Osamu ISHIHARA,
Maki ISHIKAWA, Katsuyuki KINOSHITA, Kazuo SATOH,
Masahiko MIZUNO and Shoichi SAKAMOTO

R RFEFTER AREHE
Department of Obstetrics & Gynecology Faculty of Medicine,University of Tokyo

A microassay method sensitive enough to analyse an oocyte was
developed using enzymatic cycling for amplifying the reaction pro-
duct to 10,000-fold. An oil-well technique was apllied in the
assay for ach1ev1ng the reaction in the medium as little as 1.0ul.

Oocytes with intact germinal vesicle were obtained by follicular
puncture and preimplantation embryos at various stages of develop-
ment were obtained by reproductive tract flushing. They were
freeze-dried and weighed on a quartzfiber fishpole balance (about 24
ng per oocyte).

Hexokinase activity was quite low at the early stages but showed
remarkable increase after morulla stage. Oocytes contained high
activities of lactate dehydrogenase and malate dehydrogenase. The
activity of LDH decreased during early development while that of MDH
remained unchanged.

a3 L TEEALBIN TN 5 HEOESICE BT L 0nd b, KNSR - BBEORHG  MCd
IR S W RO—FHE L TEL bNBCEs ) Lo LETORME 2 KARD A OICRREZ . Th
BHEEREOHN B D 5 WA WEFENEE L EXEX 2L, JIFORHTHT o ThaWERBOELICOW TR
KA THoAZ LY IBEELDND, A0 ¥—RBICONTHIL DY RRBIND 2 T $ 44
Bl £ Tid glucose % FIFT% 3°, FEIC pyruvate KA LTnwb, & &5 8 MMEHALE T X iE% ICglucose
ERRALIAAF—FELTWE, 2O L5 KYEREOARBRTRBBRBICKE 2Bt b E@dREIN
Tinrke s, BFHEHERETS S Lo HERIFHICT D, TE EEEEOCHNT 5 L RETH
otco BAl, BHMBERETHABENTA 2 ) 7V RGALCH—Er B L+ 2 AIEELBRLADT
TREEN L, PHIEO = % v ¥ — B ICET 2 Blo—BE|/ET 5.
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. (EREMELE
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2% Ant, R A TICTHRIER

%z FFHEday 0L L, *X, LR e g oW
AADRBICE Y RFLEH TR . BARBIR
H42) T ER NAD™* NADH

WREER %R L2 H % day IPE L |

. SRRRSRIA, 0D CRCAPZATS BARBR
Ltk A dlip CEIEZ yoAE AEER
IR % i .03 % | I REE
Ji¥ % hyaluronidase 0.03 % I — | FRERS

%G 1r phosphate buffered I (#HRAE)
saline #TZERIL, =47 = NAD #4 2V » 7 0lF £
e~y MEPRIC X b IR Ml %

SRR L TR Lo SR 2 oil-well &
day 1 L U day 4 3 TO&BOFH

CIIE%# W LFERE%PBSIC T 1u-

shing LER L 7.

2) SRAGRC R /%;f
B L 2901, PBS Ttk ER = 1

5
US2+0) % D Q~

AN
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BEHETHEHEL, £EHICH T 2R

Y

%
im&bﬁ%tto C@ﬁﬁzﬁi& =2 FOOUE
e 4 5 X%WVCT—SO"(:: 0.01mm %= 1~5;¢20)ﬁﬁ\:\ﬂ7¢'0"-we"¢|:(‘:5
He U T OREZRIEC—HlED, B D SIBREN R RN ZRET 2

5 NaOH(ZEIRHC)ENZ. REELT D
R E 5 %o ko

@e o5, 327 aFEY) AN TEREROREL P oo 270 REEE, B3 270 OKREA
v ) v EA—RICEELAZSOT, BREBICH2OLERICL 2 2br 2 EEEFECHALAET 2 50TH
2o REO0Ing® 3 0%(FALAD, BECGLTILKHRRED b OEFRIFETS 5,

2. EEHIL

DEERRIG

4 2) 7L BBIFEEOEIEEM 1 EICR L2, EMNMFEORIGIK L > TELABBEOWEE YA 2) » 7
Ik > THERERT 500 TH 5,

Z-[E#I5%E L 72, hexokinase, lactate dehydrogenase(LDH), malate dehydrogenase(MDH)® FEEIE
HARRE 3 TICHE L FEEIC & 28 RIGHRE 1~5p1 BB TH 220, oil-wellik (H2) £Anr,
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Oil-well £id7 7 v »RICHE 2 X 2maD /M2 2HF (welDE o7 d DT, FOFILA5 7 4 w440
Ellife LRIGHE A4 iR OANKEE LTEEE EOORIGE T T 05— ORABRETH 5, Oil-wellFIC
BT L SR s UGBICEIET 2 < &% b > TRUGBM & L, BUGOME1kE NaOH % 72t HCl % /n% pH%E 2k
INBTERE S5THTE ko

DERNF A2 ) v 7

BRGYA 2 ) ¥ 7L, —ODBENGERAHET H 3 Hexokinase FMZAL
105 e FTOWEZRIEST 5 HETH Y, B—HEOMT
ZATREICT B BBEESITET S 5. B 1 AR L ANADY 1
29 22V EBlIC, 4 2 ¥ 7 BUEO FEE I

(mean+S.D.)

Bo BEBDOT £/ —n b 4% aEfROELE FTNADT (

nicotinamide-adenine dinucleotide) &7 &2 —fii7K

pmol/oocyte/hr

#BEEIC L VBTSN NADHIC % 5, CONADHE ) » =R
BAEBRIC L VRILINTHUENAD 1L £ 5, DY A
279 52 2R 1 ETNADE SR O ) » TBROERHIN S,
P> T O IG%10,000 [El# b 22 % &1 E, TTONADDLF &
WEVICL0000650 ) » TROERIN D, RIBEIEE, )~
TR % E R LNAD " 0 EREZ I E IET 5, MEIhr
V420 Y FRIERE S O—EY 12 )7, Thbb &
BV ) 5T 2310 e BET TREZ DTS
LRARETH B,

fER

1. JRORFE L& fkER

§PBaSA (day 0) & germinal vesi- 4 BREMDLEE (mean+S.D.)
cle DHEHEE b > THREBE HE LA Pday 1 [day 4 [JHEAM
23, B EEE 23.9+1.4ng (mean+ a
SD. n= 5 M THEKE) T -7, day
1% LU day 2 Tld, FEFEINEINE &
YER I h, FhEh 1R Lo !
2 ffEAT, ®MBRESE, 24.1+1.9ng i
£236+19ng Thoko day3 Tk
VBB L CFENEROBAL b 8 % A

—t
(=]
T

ol
N
wl
Dl

day

b >

w16 OB EEAEIN X b, B hexokinase LLDH MDH

1243+23ng THoto dayd Tl
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FEBERL VEEAER I, TORERETT v F» ZFIORET, EHEERD 25243308 TH o 7,
day 2 TH/MEZ /R LEABEEMERM 2 7R L, BFEOMICAERDOEZERBD bhkd o ko
2 BERIEME

1) hexokinase /&tE

day 0 SRZSI® hexokinase &L, 052X 102mol0ocyte’hr3%bbH 21.7+10.8 X10*mol/mg dry wei-
ght/hr (mean®S.D.LATF @8R T b [F—5H THIE L < IBTEFENEOEME (327+£33.0X10°)10% AT @
ETHo%ko day 1 OZFEINTIE day 0 ICHBE L TAHEDOEY EA(HREICTP<0.01) £/~ L, 86.5+239x10-°
L% ote day 20 24BEIE, day 1l EZ k7% {, 93.11244%x10"° TH o7, day 3D 8~16 MifaTIZ_EH (
P<0.01) L, 246+106x10-°T, Mok &R L v~rIC% > %, day 4 D blastocyst T I LICEWEME%:
RL, 709+88X10°L 2 oo T DOEM LA day 3 WCHE L AEE (P<001) TH5, T4 day3 T, Sifilgs
16Mif% #+ 2 &, FhZh, 1911492, 301+105 CZORHATOEMIEMAER TH 5 %, M3 ICEIF1 @D
b OVEMEHRRL, Mda CEEZHEEED 2 Y OE®ERL 7,

2) LDH# X *MD HiE

LDH?EH: (10%mol/mg dry weight/min)id day 1 O3FEI0 T 2.36+0.23(meant+S.D.LAFEER ) T2 2 23,
day 4 DR TIE 1541038 L& T 2R3 Lo LEEE b ICHRBFENEK (166+20) I~ 2 EiEHERS T
KT®»% ([M4b) ., MDHEH (10®molfng dry weight/min)id day 1 350 T 915+45 It LT day 4 Ofg
AR T 848165 L BMLE R0 2 b oo KMBAEOEN 132£11 ICHNTKTH 2 (M4e),

ER . < v RE AR EOBE TH24ng TEHZERBERR I E oo T, EIRT T L
DO1IE1IEAOKRE IR L TN TEERLTRIRE N, WohIC LT, 1mgOREM LR 5 T 4 HELE
OIREWBEEL, ¥4 2y 7ECL AZEBEEEVVLATDS LEBEINS, T4, EREROHEIRBEGE
HIZEIC B 72 b specific activity DEMIGKHETS H, ThiC & b &S 5\~ L, fERR MEOI L O H#gpar
BETH 5,

Sk 91, BABFHIOINIE, glucose Z T A ¥—{H L L THFIATE Z\h, glucose ) »BRILL T
ERN L D TR E % 3 D hexokinase TEHEMEAHRRIC 310 2 1EHEDLI0% LT LB TIRWZ L/, ZOKER
FHEACENIICERB LA &0k 5o

EUEE A B L, day0 & day 13 L day 2205 day 3, day 4 Ko THEM EARS LN 5, BOER
FRAOERE LT, LHA, BHEOIZMEERELONLA, BADF » bIIOKMETH, in vivo IKhCGE
57 & T5 hexokinase [t 2 kR LAY ¢ &, BB TOMBEIEDLR W D L), LHAMIIC
YIRDREBT AT LCBELTRE 3 DEEL b, LAL, dayl, day2® hexokinase &G AL ~
NMCEE T, glucoseld 2 KTAFIAI N ZWEEHIN L,

day 3 L% hexokinase /&ML 28IC LA Lday 4 Cpeak ICET 5, day 3 @ 8HIfEINE, FEiEEERAL 3
glucosefKAFHEICk HHEI TS b, hexokinase TEHEDMMAHRREISRIC glucose FIFA DA ICE L 23 & AR T
& %, blastocyst (ZflfRky ~ 1D 2 ~ 3%, FRIIOMA LOEREET LT LIk b BRENERL
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RT3, blastocyst EBWIFRAER D2 ¢ EBMEINTE Y, BHRATORII DO TIERIC glucose ZFIAT
X2, AEMMICERT L, BRICHT AMBEECHL TREABNI AL EF—%EL Tnhb EEL LN,
LDHIZ #EER O KIMICALE L, BEMEHLLTH 2 BLRHISTHE F Cpyruvate ZRIT L T A+ ¥—% 453 5%,
MDHIZ TCAcycle(KrebslEl# ) OBFE TS b, #Ed TCAcycle % Y IFGWISRH F TR E 2 = 2 0 ¥—% A
L, H:0, CO: % TIKARH#MIN B, ThSERFEUERBNC LIX, JIE F2 pyruvate SORME#IEFICFIA L
T, BATTAAX—EEE SR> TNLTLEERTIDTHS 5, WIIFRAERT T HIcOh T, LDHOHEH:
FETLTWA, ThEiamcFSBREBERICZ>THh 3D EEL b b,

2D X 5 IR IARAEDIBRE THELENCER LD F 5 T Epbhr oo oot 24 ng MO IEBE
[CHk % % anabolic, catabolic % process2#ETLTWAHLIT TS5, IR ZIEL N THERCES T TRAEAM
fTE DEENEMITZ <, WbWw3 “free—living” DOIREET reproductive tractN%FHHET 5., £ T, I
OHTH T HEEHET 2 OEfIn L n o MENERKEL L5, RAFZD1DELTXT a s Fhrer
P EHEL, TheRHT2FRE LT, ¥4 7Y ¥ 7L 327 0 4 FREBRERTELSEL) < v =
FICY 27 4 MEAREND S LEERL TN b2 BT, MTE0 L 0ORAURBHEROBEEE
TLETTHETNEELENEEL TN,
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Steroidogenesis in the Mammalian Oocyte

CEREANRE - 32 %5 - BREREKER - LK - mAH R - KTBZ -
AKEFEE - RLIE—

Kazuo SATOH, Osamu TSUTSUMI, Takuya AYABE, Hiroaki KITAGAWA,
Kouichiro TAKAGI, Katsuyuki KINOSHITA, Masahiko MIZUNO and Shoichi SAKAMOTO

RRARFERFMENBABFEERE

Department of Obstetrics & Gynecology Faculty of Medicine, University of Tokyo

In order to investigate steroidogenesis in the mammalian oocytes, rat oocytes superovulated with
PMS-hCG were cultured in mBWW medium with 3H-pregnenolone at 37°C for 24 hrs. The radioactive
metabolites were extracted and purified by three successive TLCs. Tritiated progesterone (P4) (conver-
sion rate 62.9 %) and 20cOHP, (6.5 %) were identified using the reverse isotope dilution method. The
present study confirmed our previous report that 36HSD was present in the rat oocyte and the signifi-
cance of P, in oocyte maturation.

RE AT A VL EVEPORBSEB LUSHEERCLBL S TRY, HERIOFRRRKE
RAF A FEARDHDZ LABRESLTO B, Lo LEMIONC £ 0 REERS S 50 E 213
T U S BHBECTEB IR TWARY, KPR Tk H - pregnenolone (Ps) Z AV progesterone
(Ps) ~DE# % reverse isotope dilution B TH S AL /2,

Bk i Wistar 7y b (25 H)CPMS (10iu ), 4 8BRIBIChCG(30iu) 2K THE
LR Z R L 7co hCG# G 1 6 R ICINER AT LY IP& &KL, SREMAEZEBRELER L L 7,
IRC140E)EmBWWI100zthic AL, 2HE LT 7-*H-Ps (314x10° DPM, S.A. 193Ci
/mmol ) ZEML 72 5 % CO2+95%air, 37T, 2 4RERIEREL, JPLeskroBL, Th
TN 2fEBDO V7 v A AR VEMARIGERT S¥ e, JIDAEBRBE Y 7 r 2 & v 2nlT 3 [EH
HLU, TLCR THMRBRL 7, TEBERIL. 1V 7rr=—F1: Ali=—T 1 : B8
(70:30:2), OI. "vEV:T7bv(1:1), I Zrekraizrz/—n(9:1)
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V. Bifg=F 1 v 7m~FH v (1 1) ZEK4EBAY, ZhZhoBSEEY — 7 2#L 72,
Ps DRE X reverse isotope dilutionEZHAW"*C — P+ HmIMLETL COEETD *H /
ue RP—gickdz ke,

FER DA E N SRR EE W 2.4 5 X 1 0°DPM (EINE 78.0% ), BI20x10° D
PM(0.64%)T9 9.2%MNEHREKPICHY, 08 %HIMIRENT V2, BERKLY HHX
NIEBSEXTLCCOBT 2L 320 - 7232 bh, dRIOEMEZ IRBEYWH P, L L TRES
h(£1), TOEBERIT6 29%THo

# 1 Reverse isotope dilution ZEICX 2P+ OREE ( *H " Cl)

TLC I m v

REER 0.293 0.284 0.279

BEDO/NSVWE— 73 EEOPs & —HL, BEDOKEVWE—271F20a OHP. (E#E6.5% )
E—F;,L 7,

DRIVl S hABUHBRERR L AFRCoBMbsh, P (BHE46.2%), 20a0HP,
(128%)tREAESNT,

EZR IAHRIC Lo TIMEEPsZMVIAA P BB L BERFCHET 2 Z EABELrCEH
oo BEICE 4~ EEERN YA 7)) v 7B ERHCWTPs 2 E L L TH< 3 #OH steroid dehydrogenase
(SﬂwD)%ﬁﬁi%%%ut%b:kéﬁgﬁTW6ﬁ,X&%d%n%%%?@&&%u%w
BEED in situ TEIVWTWAZ L ETBR LI LICRD, THETATrA FEARIE B &l
BEE BBCBOhLELOR TV, PBEAT A FEEABBRCALONINETHEI L
BRUT, Po ik AEICRRBSLOBRNETH Y, WAENTOZO L > Alf AL IRET 5
WL HB, /IR0 3 AHSDRLH RIBEIERS RT3 L 0 R4 DREEZES 5 & IS 5P,
REET D LOMBEIPOBRATLCBI ZPOBERERLIVPE LM ICLILLENVE B,

X ®
1) Dickmann, Z., Dey, S. K. & Gupta : Steroidogenesis in rabbit preimplantation emb-
ryos. Proc. Natl. Acad. Sci. US.A.72 :298—-300, 1975
2) G, eEEMEE, SUOTiE— MR AT = 4 FRBBEBCBET 5%, HNES8: 1321
= 1332y 19 8 2
3) Maller, J. L. : Interacticn of steroids with cyclic nucleotide system in amphibian

oocytes. Adv. in Cyclic Nucleotide Research1 5 :295—-336, 1983
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Electron microscopic studies on ovarian oocytes
during antral follicle development in the mouse

and rat

MEWLER , AKRMBA , FLSCE , REBF , ElEFE , KFEE , SUTE—

Tetsuo KAGAYAMA ,Hideto GOMIBUCHI , Fumiyoshi KAYAMA,
Yoshiko MORITA ,Kodo SATO,Masahiko MIZUNO, Shoichi SAKAMOTO

RRRFEFHERARFEERZE

Department of Obstetrics & Gynecology, University of Tokyo.

Abstract:Two experiments were carried out to study the maturation process of ovarian oocytes dur

ing antral follicle development.

(1) Ovarian oocytes of immature mice administered PMS and HCG at 40 hours interval were:
observed under an electrone microscope every 2 hours after HCG injection.

At the time of HCG injection,numerous processes from cumulus cells were observed to
extend into zona pellucida and to make contact with vitelline surface.

The number of processes from cumulus cells started to reduce between 2 and 4 hours af-
ter the injection of HCG .Perivitelline space was formed in 4 hours,the number of microvilli
11i at the vitelline surface reduced in 8 hours,and the number of cortical granules increased
in 10 hours after the HCG injection.

(2) Ovarian oocytes of Wister rats with regular 4-day cycle were observed under an electrone
microscope every 2 hours starting at 2 p.m.on the day of proestrus.

Reduction of the number of processes from cumulus cells in the zona pellucida started
at 10p.m. on the day of proestrus.The number of microvilli at vitelline surface started to
reduce at 6p.m., perivitelline space started to be formed at 8 p.m.,and the number of

cortical granules was increased at 10 p.m.on the day of proestrus.

HE N EMRETEECEEL T - PROKACERZZRE TR T LEL bR TWDLH, L
H surge BOEL KOV T, KEBHOR B EZW, £ T, =Y 2RIy bERAW, J0 &5 EME



MHFLIRAAEE (J. Mamm. Ova Res.) &5 1% 158 1984447

OEE ZRAEFHEBEE (TEM) 2 By TBEL 7,

Fik: (EBE1) PMSKUHCG & 5 IU#40RsHMIB cRE5 L2 24274 D ICR $HHE~ v
2hbHCGHER, RUHC GREH 2 RHEHIC0 RKHE 2 COMfae XL CHMBEOINEI 2 FHE L,
TEMK TEE L%,

(EBT ) HAIMIC A BERPEHOC L 2 BA LAY «+ X 2 —FRHAME S » + DI % proestrus
OFE2BEIOCBHOFAM 2K C2RRMBICERL, TEMI L YBEL %,

R (ERI)HCGREMAUVHCGHRE 2 KM O Bk T &, 58 Mifak, &858 B i i
Rz L, HECHEICEML TWb, MEMEL O ALZRER, ZHEEEH W CHERM & B
LTwnd, ZOERKE, BMHEBEZELIOLEETTZVIOND b, N O TIROILEE TS 5,
T EMBEAHFELE S, BEEOBMEGZEHROF KOV D, HCGERS 4R Bk, HAIE
BB I A LRRCHI ML BHBOMIC I MAMEMBEAELLE L, EHBE H I LM
DEBEABLT . COEZBRBIEIHCGEE 6 RFHMBICEEZERICHEI L, XETE, 9 MR KT
RICHBT 20088 Sh b, 8FRHGEICEZ2 &, BREOBMEEBMA L, EEEERE % 5, 10
Refiicz 2 & 03uBEDORBER 2 IIRMICZHR D bh b,

(%8 1 ) Diestrus i ' SE—BUAEL AT O L SR T 1, SBRMlar S0z, EHELY H»
THEEEEML TL05BEIN %5, Proestrus DHOFH 6K LMOBMELIR S LE LD,
FHeRICHE, BIErERI B Ly, MEMRAMCHRE2E SN 5L 5% 5, XIBBEMEL,
IALERATHORBEIND, FHRIA12BE I, F—BELREKIN 55, (3F—3% L CHH
BaEowhsib, SMEMEE S LEZI bKcEn, XV~ rTtl, SREMRAKERCEEST 50
RBEINDL, NEMELLOEENRILTL2ONBEINLDOE, 7y b THCORHE % oTH
bTdoko XERBEROHEME—BAEOKH I 2RMHICEIE—FKL TBHEIL L,

EZE IR NOMEBHEEERERNICEHEL, <Y 20EBRTR, BRESROBHET HHC
GRE2—4RHBCEE-HL THEMEBEGrOOEELBL LELOLC L E, 7 v P OERTH,
F-mAEE o BAC I EMREEREIRALT L LEEHAOLIC LA, X, =V R, 7y bEDRERE
FROBMAMAZERELEE T2 BEBHORMC—HR LTI LxHLAIC LR,

1. Louse Odor. D.Electron microscopic studies on ovarian oocytes and unfertiliged tubal ova in the rat,
J.Biophysic.and Biochem.Cytol.7,3:567,1960.
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4. L.Zamboni . Ultrastructare of m ammalian ococyte and ova .Biology of reproduction supplement.
2:44,1970,
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1284 I. Sperm-egg interaction in

oocytes matured in vitro,

v VIl FOEAEBHEHIC X 5 8 8
I. KRR F~NORBFOBABE

Sugawara, S., Hamano,K., Kameyama,K., Miyamoto,A. & J.Masaki
HEEREELW, &HLT , BLUEBER , EXAHX, EXEZ

Laboratory of Animal Reproduction, Department of Animal Science,
Faculty of Agriculture, Tohoku University, Sendai, Japan

REREBEBRELKEE K=

£
BABRBREE LI VIIRANFCAAZEETIVREAERBILI 3
BMFOBRBAGRZEREBECIVERE LL, " YBFOBEHEHE~NORA

BUYYFOBACAUEBERLEZIE,BLURBRFRBABOIIMBED
EEBBEINIC,

Abstracts. Sperm-egg interaction during fertilization was investigated
by the electron microscopic procedure(SEMg in bovine oocytes matured and
fertilized in vitro. The electron micrograms showed a important features
for fertilization in bovine ova and suggested a possible mechanisms for
sperm penetration into the zona.

In mammals, sperm penetration through zona petlucida during fertilization
involves three major events:that is (a) sperm capacitation and site of acrosome
reaction, (b) sperm-egg interaction, i.e. attachment and binding of sperm to the
zona pellucida and (c) spermatozoon passing through the zona.

These events have been intensively studied by many investigators using a
variety of the techniques, and the reports demonstrated that a number of important
features for fertilization had been disclosed" .

However, information on site of acrosome reaction of capacitated sperm,
intreraction of the spermatozoon with the zona and a mode of sperm penetration
is still not clear.

Also, there is no information by scanning electron microscope(SEM) on
ultrastructure of bovine oocytes before and after the sperm penetration and the
sperm-egg interaction during fertilization, although transmission electron micro-
scopy has been applied in studies on follicular oocytes??¥:4) , fertilization and
early development of cow ova?) .

We had reported by SEM observation in mammals that an initiation of sperm-
egg interaction concerning especially with attachment and binding of sperm to the
zona and a mode of spermatozoon passing through the zona were different from
species to species, and it was suggested that the difference in a penetrating
mode of the spermatozoon depended on the shape of sperm head®’.

The present experiment was undertaken to elucidate the sperm-egg interaction
in bovine oocytes matured in vitro, using technique of fertilization in vitro
and SEM procedure.

Materials and Methods
Preparation for oocytes and spermatozoa. Oocytes collection and preculture
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for maturation were conducted by the method reported by authors’ . Sperm

capacitation and in vitro fertilization were performed with the procedures used
for our studies on the fertilization in .vitro of bovine oocytes.

Estimation of spermatozoa bound to zona pellucida. At 1 hour after co-
culture, oocytes-sperm complexes were transfered to saline and cumulus-sperm
complexes were removed from ova with treatment of 0.2% Na-citrate solution for
3 minutes. The ova were rinsed twice with saline and prepared to examine for
binding of spermatozoon remained attached even after treatment of Na-citrate
and twice washings.

Preparation for SEM examination. Bovine oocytes were picked up from the
droplet of the incubation medium containing sperm-egg complexes at 3, 5 and 20
hrs after insemination and cumulus oopherus-sperm complex was removed with
mechanical or 0.2M Na-citrate treatment, and cumuli-free ova were immediately
fixed for 12 to 24 hours in 2.5% glutaraldehyde buffered with 0.2M phosphate
(pH=7.2) at 4°C.

Fixed ova were washed twice with 0.2M phosphate buffer and stored in the
buffer at 4°C until critical-point drying was performed.

Dehydration and critical-point drying for ova were performed with the
special container described by us®). The ova were washed several times by
distilled water, and then transfered into the container and dehydrated through
a graded series of ethanol to isoamyl acetate.

The container with ova was transfered to apparatus for drying and critical
point dried with CO, in a Hitachi HCP-I critical point drying apparatus.

The dried ova were mounted on nickel stub and coated with gold in a Hummer
sputtering coater, and examined for sperm-egg interaction with Hitachi S-700
scanning electron microscope operated at 20KV.

Results

Structure of bovine oocytes. Cumulus oocyte complexes observed immediately
after isolation from the follicles of 2 to 6 mm in diameter were compact(plate
1-1) and expanded extensively follicular cells during pre-culture for oocyte
maturation(plate 1-2). Cumulus oophorus-sperm complexes had condensed around
oocytes when they were inseminated with the capacitated sperm and co-cultured
for 12 to 18 hours(plate 1-3). Cumulus oophorus complexes examined by SEM were
spherical in shape.

No intercellular substance was observed between the cells, but filiform
intercellular processes that should be tighted to cells to cells were present
between the peripheral cumulus cells as well as between the inner cells.

The fibrous projection from corona radiata cells was tighted with crypt of
zona pellucida(plate 1-4,5). Spherical cells were observed in two types, i.e.
some of them covered with blebs occasionally protrouded through amorphous
materials(plate 2-4 FC arrow) and others with smooth surface(plate 2-2 SFC).

Sperm cumulus complexes interaction. It was observed that capacitated
spermatozoa had reached to the zona by threading through cumulus oophorus com-
plexes(plate 2+1) and that some of spermatozoon presented into cumulus-oophorus
matrixes was trapped by a cell of cumulus(plate 2-3).

Tip of spermatozoon head attached and bound to site of the receptor present-
ed on the surface of the zona(plate 2-5,6).

There was the trace formed in a shape of sperm head tip on the surface of
the zona at the site where bound with the spermatozoon(plate 2-7 arrow).

Most of spermatozoon had attached and bound at an angle of 60° to 90° to the
surface of the zona. A1l of the spermatozoa attached and bound to on the surface
of the zona had no acrosome cap.

On the other hand, spermatozoa with entire or partial acrosome cap did not
attach or bind and just only lay on the surface of the zona.

Sperm penetration. When bovine frozen spermatozoa, capacitated in vitro by
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treatment of Ca-ionophore, were co-cultured with oocytes matured by pre-culture
in synthetic medium, the spermatozoa bound with the surface of the zona and
passed through the zona within 3 to 5 hours after the incubation. Ten of 35
oocytes was penetrated by spermatozoon and three of them had spermatozoon within
perivitelline space. It was observed that head region of the fertilizing sperm-
atozoon bound mostly in rectangular to the zona(plate 3,1,2 arrow) and passed
through the zona at the site where was solved by proteolitic enzymes released
from inner acrosome membrane of the cell, and then the cell including the tail
entirely had penetrated(plate 3-3,4, star, 5 arrow).

Electron micrograph also showed the penetrated hole with shape that was
formed by vibrating of sperm head to upside down(plate 3-6). A generally similar
appearance was observed by us in rabbit sperm penetration

Changes in surface of vitelline membrane after sperm penetration. It was
observed that a morophological change in the surfaces of the oocytes was asso-
ciated with the process of fertilization. The surface of vitelline membrane in
unfertilized oocytes was characterized by wave Tike projection and sparse small
microvilly.

The surface of zygotes in both pronuclear stage was some of the mound like
elevation and unformless somewhat larger microvilli. The zygotes approaching
of first cleavage stage lacked mound-Tike elevations, but covered with many
microvilli elongated.

Discussion

SEM structure of bovine cumulus cells was almost similar to that of swine
and horse ova described by us® Cumulus cells in these animals were losely
connected to the zona pellucida and matrix between cumulus cells was fewer than
that of rabbit and rat. The trapping of bovine spermatozoon with cumulus cell
was observed in our study. A similar feature has been described by Gwatkin et
al¥’ in hamster. According to the site of attachment and bind of fertilizing
spermatozoa to the zona, there seems to be differences among species such
as mouse, rat, hamster, rabbit and pig. It has been reported that mouse zona
pellucida is made up of three glycoproteins and one of them is endowed with sperm
receptor activity'?) . In the present study, SEM micrographs showed that the
surface of the zona bound only with the spermatozoa dissociated from acrosome
cap. This features suggests that fertilizing spermatozoa were ready to acrosome
reaction before reaching to the surface of the zona, i.e. during thread through
cumulus-oophorous complexes and that dissociation of the acrosome cap and hence
exposure of the inner acrosomal membrane resulted from the interaction of the
fertilizable spermatosoon with the surface of the zona.

Bovine spermatozoon passed through the zona in same manner as observed in
rabbit fertilization. The results suggests that mechanics for sperm penetration
into the zona should be different from species to species.
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Plate 1
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Plate 3
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Ultrastructure of Human Ova fertilized in Vitrog

The Diagnostic Value
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Electrone miroscopie examinations of human ova fertilized in vitro were performed as a
possible diagnostic approach in human infertility. OQocytes were recovered laparoscopically
after stimulation with clomiphene and hCG, inseminated in vitro, and processed 12 hours
later for scanning (SEM) and transmission (TEM) electron microscopy.
1.Observation by SEM: At the outer surface of the zona pellucida, many acrosome-reacted

spermatozoa were in the process of penetration. They were penetrating the zona either

at an angle or tangentially to the surface.
2.0bservation by TEM: Fertilization was confirmed by the presence of sperm tail in the
vicinity of pronuclei.No eggs were polyspermie,

Ultrastructural study of human sperm-egg interaction in vitro may be usefull for the

diagnosis of selected infertile patients.
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For fertilization in vitro, the optimal culture time of follicular oocytes
according to their maturation stages was examined using mouse eggs. The highest
fertilization percentage was obtained at the condition that the oocytes collected
from follicles 3,7 and 12 hours after HCG injection and incubated 12,6 and 6 hours
respectively were inseminated. Considering a time in culture of immature oocytes,
successful fertilization was observed when sperm was added to oocytes 13-18 hours
after HCG injection. In the case of oocytes matured in vitro, optimum fertiliza-
tion time is equivalent to natural fertilization time. It is well known that the
ovulation occurs about 16 hours after HCG injection. It is very interesting

phenomenon that the optimal fertilization time is same in vitro as in vivo.
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Table 1. Effect of culture time of mouse follicular oocytes on sperm penetration
into zona pellucida and fertilization in vitro

Time after Time in No.of No.of No.of oocytes fertilized@ (%)
~ HCG culture oocytes oocytes With With more than
injection (h) (h) examined penetrated (%) Total pronucleus 3 pronuclus
0 45 9(20.0) ¢ 8(17.8)¢ 0(0.0)¢ 0(-)%
3 6 54 40(74.1) 16(29.6) 2(3.7) 0(0.0)
12 55 55(100.0) 48(87.3) 48(87.3) 17(35.4)
0 71 20(28.2) 17(23.9) 10(14.1) 0(0.0)
7 6 32 30(93.8) 29(90.6) 16 (50.0) 7(43.8)
12 66 39(59.1) 21(31.8) 19(28.8) 5(26.3)
0 59 52(88.1) 31.(52.5) 26(42.4) 14 (53.8)
12 6 38 38(100.0) 36(94.7) 36(94.7) 12(33.3)
12 49 43(87.8) 37(75.5) 35(71.4) 7(20.0)
Control#
16 0 54 53(98.1) 46(85.2) 46 (85.2) 16(34.8)

@ : Fertilized embryos include ova with transformed sperm head (s)
or with pronucleus.

¢ : % of the number of oocytes examined.

: % of the number of oocytes with pronucleus.

: Ovulated oocytes.
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Effect of Osmotic Pressure on Development of Rat,

Hamster and Mouse Ova in the in vitro Cultivation

B E R —* O B OB K**
Ryoichi HASHIZUME and Masao ITOU

* BEAYVMFREMER

Research Institute for Animal Science in Biochemistry
and Toxicology

* P HARFERFBEEFEE

Department of Hygiene School of Medicine Nihon University

The amount of NaCl in the medium was adjusted to give gradient osmotic pressures of 150 to 308 m-osmols to
ova of rats, hamsters and mice in order to study the species differreces in optimum osmotic pressure. In rats, an os-
motic pressure of 190 m-osmols yielded the highest growth rate for 4-cell and 8-cell ova, and more than 80% of the
8-cell ova grew into blastocysts. As for hamsters, 8-cell ova could grow best under 190 m-osmols as in the case of
rat ova, but the maximum growth rate into blastocysts was obtained under 170 m-osmols. It was found that
more than 90% of mouse 2-cell ova grew under 270 m-osmols but their growth was limited to less than 50% under
170 or 190 m-osmols which had yielded satisfactory results in rats and hamsters. Thus definite species differences
were demonstrated in the optimum osmotic pressure for in vitro cultivation of the ova. However, it was also shown
that tha required osmotic pressure varied according to the developmental stage of the ova : undifferentiated ova req-
uired a lower osmotic pressure while those at a more advanced stage of differentiation displayed a wider tolerance to
osmotic pressure.

HE ZRIPTFOMNNREBREBICEY 2BEEREOMBICET 2 MR EIDI L, BRREFEPERE
FEHRED S SRANHILNIRELEZL S, p22BALS, EEHOIR, BRRICEEINHYNaCloE
Z ¥ LT 150 ~ 308 m-osmls DERMEHRBEFT, 7v b e "AXZ—BIUOTORPFEEEL, £
BREEICHET 2EELBRE L1,

FEE L ERICER LcEMiE, YEZTHRREEARI TVE T -V Ty AL —-TH0, N~NBESH
DB UTCRREMTH 2, ERICIOLTI, BMBESIUER A THREETD, ELL 4BOUERE
RTEYEME L THEA L, 88, M ICRRYZEAOTCRBORBET, 7v b e nNLx&—
DRkAE &R L1z,

BEERICH LICZRERFE, ~axg -0 3BHNEREROBVFTHD, 7 OB IERENA
ROWFEM T,

NLRE—OBENFROFTER, BHEOSWBAD OB HEROYAE) %2dayl &L, TOBRIC
PMS#30IU R Fikht U, dayd iK% T 2 HHEARA L1c, REORH (dayb) ICHE X 4 7REEFT
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Fertilizability of In Vitro Matured Oocytes
From Golden Hamsters

ZHET, BIET, ARESA, FEFL, HAKY, KEEN

Reiko MIURA, Yuko KUBOKAWA, Shigeaki KURASAWA,
Yoshihiro ENDO, Shuetu SUZUKI, Rihachi IIZUKA

BICKERZL ER AR FERE

Dept. of Ob. & Gyn., Keio Univ. Sch. of Med.

Fertilizability of the in vitro matured oocytes isolated from hamster follicles
was compared to that of the tubal oocytes (control).

1. After culture of the isolated follicular oocytes, 90.17% of them developed to
the Metaphase II 14-15 hr after culture.
2, The rate of fertilization of the in vitro matured follicular oocytes was

lower than that of tubal oocytes.

3. 3.5% of the control oocytes 4 hr after fertilization were achieved pro-
nuclear development normally. On the other hand, the rate of normal fertili-
zation of in vitro matured oocytes were 2.0% 4 hr after culture and 25.0% 6 hr
after culture, and there was a higher tendency of polyspermic fertilization.

4. Formation of male & female pronuclei were less frequent in in vitro matured
oocytes (5.6% 4 hr, 63.6% 6 hr) than in control (96.8% 4 hr).

EIEEARNOIBERENZ LB RI LI REINTETHER, bhbhid, b,
HERBRII~OLEARFOBRBRLRFA LT, TOXBEHMBEATLCLZBHNE L TTOERET-7.
FHk L ERIL, 80~ 120 g, H 100 ~ 140 g DA T —AL Fr~arz—%2Hnk. EEPE1
H B 10:00 I PMS ( pregnant mare serum)25IU0 ##¥& 5L, #£3 A H 21:00Csifal #4 8B, GH
~2IRTHELL, U~ BREMBRCE—BEOFELHERL, Wt m-TAPLEFLEL, 5201
B ABRFMBTEE LABELEABFCIBREZTVW, 43X 0F6RMBIL, / <A AF-HAFE L
AICTHE Lic, XIBBEIE, 553 AH 22:001C hCG ( human chorionic gonadotropin)25 IU %24 5
L, 4~15BE IR I BER RIS X IS 2B, 0.1 B TAm =4 — ¥ CENEMRZBEEL,
FARCEEEZT W, 4BMECEE LL.

FER MO %E in vitro T14~15 BEMRE & L AR, £0D90.1 % 545 2 RS ZFE (Metaphase
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T8 Evalation for acrosome reaction

of goat spermatozoa.
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Abstract. Application of triple stain method to goat spermatozoa was
investigated to evaluate acrosome reaction. Ejaculated sperm treated
with or without IA(Ionophore A23187) were incubated at 37°C in 5% CO,
95% air for 0 to 4 hours. Then, sperm was examined for motility. An
aliquot of the sperm was further incubated in trypan blue at 37°C for
15 minutes and the rest was stained with Giemsa. Subsequent stain
was made with Bismark brown Y and Rose Bengal for trypan blue-treated
sperm. In the IA treated sperm, percentage of acrosome reaction was
maximum at 1 hour incubation. Goat sperm showed a different reaction
in the triple stain from human sperm and optimum condition of stain was
developed for the former. Score of the acrosome reaction by triple stain
was Tower than that by Giemsa stain.

Introduction

Acrosome reaction is thought to be one of the essential changes to fertili-
zation of mammalian spermatozoa, and is observed as the complete or partial loss
of acrosome by Tight mciroscope'’ 1in laboratory animals. In farm animals,
however, the results of the acrosome reaction is not satisfactory, since 1) sperm
head is not large enough to estimate the reaction and 2) "false or degenerat1ve
acrosome reaction"?:) in dead or dy1ng sperm is not excluded.

Recently, Talbolt and Chacon® have developed the rapid procedure to score
the acrosome reaction in human sperm. By this method, the acrosome reaction is
clearly distinguished between the normal and degenerative ones.

In this study, we tried to develop the method for estimating the acrosome
reaction of goat sperm and to compare the Giemsa stain with the triple stain.

Materials and Methods
Sperm preparation. Semen was collected by the artificial vagina from two
mature male goats of Japanese native breed druing breeding season. After Yo]]e-
ction, semen was diluted 1:2 with BSA free BO(Brackett and Oliphant 1975)
medium containing 2mM caffeine and was centrifuged af 1,200 rpm for 5 m1nutes
After washing twice, the sperm suspension(0.1-1. 0x10° sperm/m]) was treated with
1 uM in final concentration of IA(Ionophore A23187) for 2 minutes and transfered
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to 0.3 ml drops of BO medium including 3 mg/ml BSA under paraffin oil. Final
sperm concentration in each drop was 0.1—1.0x105/m1. Incubation was done under
5% €0, 95% air at 37°C for O to 4 hours.

Giemsa stain. After the incubation for O to 4 hours, an aliquot of sperm
suspension was centrifuged at 1,000 rpm for 3 minutes. After examination of
motility, sperm was smeared onto glass slides, and stained in buffered Giemsa
solution for 1.5 hours after Orth’s fluid for 30 minutes®-®’. Percentage of
acrosome-lost one in 500 sperm was expressed as AL(acrosome lost sperm percentage).

MAL was the value multiplied AL by M(sperm motility percentage). VAL was the
value multiplied AL by V(sperm viability percentage).

Staining condition of triple stain. The condition of triple stain by
Talbolt and Chacon®’(1981) was investigated to determine the optimum treatment of
TB(Trypan blue), BBY(Bismark brown Y) and RB(Rose Bengal). For this purpose, the
following solutions were used. (1) 0.2, 1.0 and 2.0% TB in BO medium, (2) 0.1,
0.4 and 0.8% BBY in distilled water(pH 1.8), (3) 0.4 and 0.8% RB in Tris buffer
(pH 5.3). To determine the optimum concentration of TB, sperm suspension was
diluted with an equal volume of 0.2 to 2.0% TB. After incubation at 37°C for 15
minutes, sperm was examined motility and smeared onto glass slides. After
washing by BO medium, these specimens : were fixed by 3% glutaraldehyde. To
determine the optimum treatment by BBY and RB, sperm treated with glutaraldehyde
and fresh ejaculated sperm, which were stained with TB, were stained with 0.1 to
0.8% BBY for 1,3 and 5 minutes and subsequently with 0.4 or 0.8% RB for 5, 15 and
30 minutes. These specimens were examined at x1,000 under 1ight microscope.

Triple stain. After the incubation for 0-4 hours, IA treated or non-treated
sperm were diluted with an equal volume of 1.0% TB and further incubated at 37°C
for 15 minutes. Then, sperm were smeared onto glass slides and fixed after wash-
ing. These specimens were stained with 0.1% BBY for 3 minutes and with 0.8% RB
for 15 minutes. Evaluation was made for 500 sperm at x 1,000 under 1ight micro-
scope. The percentage of acrosome-lost live sperm was expressed as ALL. These
processes were repeated four times.

Results

Triple stain. To determine the optimum condition of triple stain, sperm
treated with glutaraldehyde or fresh ejaculated sperm was examined. In the
treatment of 0.1% TB, where the motility of fresh sperm was not affected, dead
sperm was not stained blue. Sperm motility was inhibited by 1.0% TB. The treat-
ment of 0.4 or 0.8% BBY for 3 or 5 minutes discolored blue at postacrosomal
region of the sperm treated with glutaraldehyde. In the non-treatment or 0.1%
BBY treatment for 1 minute, the postacrosomal region was overstained pink by RB.
The acrosome treated with 0.4% RB for 5 and 15 minutes and with 0.8% RB for 5
minutes disappeared pink. The postacrosomal region was overstained pink with
0.4 or 0.8% RB for 30 minutes. As a result, the treatment with 0.5% TB for 15
minutes, 0.1% BBY for 3 minutes and with 0.8% RB for 15 minutes enabled to stain
pink distinctively for intact acrosome of Tive and dead sperm and blue for post-
acrosomal region of dead sperm.

Motility and viability of sperm. By the treatment of TB, sperm motility
could be compared with viabiTity(Fig. 1A and B). During incubation for 0 to 1
hour, the changing pattern of sperm motility was similar to that of sperm via-
bility. After 2 to 4 hours incubation, motility showed a marked decrease. The
difference in score between motility and viability was about 20% during O to 2
hours incubation and was about 30% during 2 to 4 hours.

Acrosome reaction. The percentage of acrosome-lost sperm treated with
triple stain was compared with that of Giemsa stain(Fig. 2A, B and C). ALL was
lTower than MAL and VAL. ALL of IA treated sperm was maximum at 1 hour. The
changing pattern of ALL was similar to that of VAL. MAL decreased during 2 to 4
hours incubation, although during 0 to 2 hours incubation its changing pattern
was similar to that of VAL.

—74—
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Fig. 2. Percentages of acrosome-lost sperm(AL) estimated by Giemsa stain
(A,B) and triple stain(C). In Fig. 2.A, percentage(MAL) was multiplied AL
by motility(M). In Fig. 2.B, percentage(VAL) was multiplied AL by viability
(V). In Fig. 2.C, ALL was the percentage of acrosome-lost live sperm esti-
mated by triple stain. Fig. shows (o) nontreatment and (e ) IA treatment.

Discussion

In this study, differences in the reaction for stainings were recognized
between goat and human sperm; TB concentration used for human sperm inhibited
motility of goat sperm during TB incubation. BBY treatment used for human sperm
could not be applied to goat sperm. These differences may depend on the speci-
ficity of membrane properties between of the two species.

Giemsa sgain has been used for evaluating the acrosomic system for sperm of
farm animals® and for examining the presence of acrosome, but the sperm motili-
ty showed a different result from viability by TB stain and the results of MAL
was not accorded with VAL and ALL. If the acrosome reaction is examined, the
motility or viability of sperm must be important. Austin'’ has demonstrated
that "the normal acrosome reaction" occurred in strongly motile sperm and Meizel
defind "true acrosome reaction" as the loss of acrosome in motile sperm.
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Accordingly, in Giemsa stain, false or degenerative reaction might be included,
since the sperm motility in the same sample could not be examined simultaneously.

By contrast, in the triple stain, vital stain including TB stain enabled
the objective estimation of sperm viability and by BBY and RB stain, normal
acrosome reaction was easily distinguished. Talbolt and Chacon *’ reported that
"the normal acrosome reaction" was observed as the loss of acrosome in live
sperm. Triple stain scarecely included false or degenerative acrosome reaction,
for simultaneous estimation for sperm motility and acrosome reaction appeared
to be possible.

In concludion, tiple stain is reliable technique for evaluating acroosme
reaction in comparison with Giemsa stain and available for estimation of goat
sperm by modification of the orginal method for human sperm.
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Sperm-Zona Interaction in the Mouse—Special
Reference to the Time of Acrosome Reaction

HEEA IREBER EF2OB - BHAMN

Masato INOUE, Yoshimune KOBAYASHI,
Mitsue KANEKO and Akikazu FUJII

HERFEREBERBANERKE

Department of Obstetrics and Gynecology, School of Medicine,
Tokai University

Mouse oocytes were examined by scanning electron microscope within 15 minutes
of insemination to clarify where and when does the acrosome reaction occur.

The spermatozoa which had passed through cumulus oophorus were first associ-
ated with the zona pellucida by the anterior tip of the dorsal curvature of the
sperm head. At this time, spermatozoa fixed on the zona had intact acrosomes.
After firmly bound, they began to plow their furrows into the zona by a mechani-
cal shearing with a sharp edge of the dorsal curvature which were often surroun-
ded by softened, sticky zona material, suggesting lysis of the zona by a sperm-
born protease(s) playes an important role for sperm penetration.

The spermatozoa in the process of penetration had undergone acrosome reaction
and a cluster of small perticles, presumably acrosomal remnants, were not
infrequently found on the sperm head or in the vicinity of the penetration hole,

These results indicate that first, capacitated acrosome-intact spermatozoa
bind to the zona surface, then undergo acrosome reaction and acrosome-reacted
spermatozoa begin to penetrate mechanically the zona by means of a sharp edge
of the dorsal curvature, dissolving the zona material with a zona lysin(s).

HE RBIPEEEIEBRTALLDCIEGKRIGEIDBEZETHLALELZLONTVS, L2 LEF
BDEDBRA TEERIEXBETHO», BFOEAFHLELEERIGHLETH D00, &\ oA
C2WTIRERILD > T8, in vivo BT B FOFZHEBBIIED THEL, 2~30HUR
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DEFITANTEERIGETZTLTH D, BRI
L 7tk D—E R REEE EICE > T % D A K
CRONBET Thotc (K456 ), HFED
CRBRILLBHBEORER D b bBRED &
SIKAFEL T 2@EBBHLN (5.6 ), &k
NERCLHZFAFOBEREY, BFRACER:
BEHH > TV HZERERIN, TLEATH
BWFBAK active (CBE L T\~ 5 ATREM 2 R
Ehic, BAXZBRKBL LEFT, SHABERKC X
DERILL =B BB XS AICIE o T HEFKBE
THECHETALIRHET, ATV DL
Bbhs (M6 ). BFRAODMEICIXERL
L Sefh DB L Bbh 5 ERA LIEL EEE
Entc (K6 ),

EZ8 . RERBFERERNCL>» O EHEBRTS M4 HEH®1I5 A CTEHSE
TR TFrLL, FEF-ZHFOMAHRK

% SEMTEBETALOCIENEMRIYKRET A LILBETHH, 20D, BFOEHH/EL
SERIGCET 5MR L, TOREAIPRMAMBFEE- TfFRbNRTER, Story /4 —Fi%, =V

ABBFEACIE—HDOEERS, D, Ocapacitation LIEFIRXERDORHAR TEAFICKEL,
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QBB L B FIEHT ECTARERIGEFHEL, BA
AT S, OBEBRF THEINLEKRIGE, B
BEHICHESL TrLEBZ HAEGRKGLIRTD, RE
IRV N, LB LI, ~ARK -
THEGRIGIEFOBBFR/ERICE DL B|ES
nT\ %, ZRhICHL T Yanagimachi 74— 7% 2
EAE v P EBCTEERF CAERIGEFEL IoE
FRGH, BREHCHEEL T, TOERY EBTES,
LEEL T B, 20X 3L R LIcERIER,
S REC L DD THAIBEIIREDHFAATH
%o bilbililis 5K in vivo IGEVRET, IBF
- ZRFOMEBERTBEETHENT, =V ADEHE
PRFLBREHES ~1 5 P CERE Lo TDHEXL 0

otV V& LM, BFOESZEESETH &5 WR® 15 2 TEE
» hyaluronidase CHEASEMIYKRET A, H#
BRORM Y FRICHRETAZ LBV TES L) FA
BbbH, EEFRERXTFHZLiICXD, in vive
CHEICGEIREBT, EEFET 2 RHT L Tk
ThbH, SEPHNbUOEBIERL, Storys/ A —
SOEER BT B LOTH D, v ATE, DET
BHIEREHO AR CEHHFCHEEL, TORK
SERICEFRT S, QBERIGET T LI FLET
DBEHFCRAT S, QRWCBRAT % DXEIPSLH
O RRRRDOKBEHETHS, ZLIERIN, &
TSR NEERIC L D, BRILL e B HOREINETH
ED &L L) KAEL QW HEBRERIN, FUHE
PEFORAI active ICEEE L T\ % FJREHE A R
Ehtc, =7 ATiLin vivo CEVTHIEFL LS
87 e AT, BFOFEHHERKE, BERIG, BFR & 6 ER®15 2 CESE
ABHEZ B HDL Bbh 3,

FEER: 1 Florman,.HM., and Story, B.T.: Mouse gamate interactions: The zona pellucida

is the site of the acrosome reaction leading to fertilization in vitro. Devel.Biol.91:121,1982,
2. Huang, T.T.F., Fleming, A.D. and Yanagimachi R.: Only acrosome-reacted spermatozoa can
bind to and penetrate zona pellucida: A stndy using the guinea pig. J. Exp. Zool,217:287,1981,
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Ultrastructural observations of the acrosome
reaction in human spermatozoa treated with
calmodulin antagonist, W-7.

KL BBR E- KT £-HEBK-E20 &
Takeshi Nagae, Akira Iwaki, Tasuku Kinoshita,
Kunio Murakami*, Masaru Kurodet.

ARKREBEEBE2ERBARERE

11nd Department of Obstetrics and Gynecology, School of
Medicine, Toho University.

CRAREFEERBIBANEHRE
Ist Department of Anatomy School of Medicine, Toho University.

Abstract.

There are many reports in which the mammalian spermatozoa acrosome reaction
was observed in vitro and in vivo, but not in human. It has been known that the
calmodulin antagonist, W-7, stimulates the acrosome reaction in human spermatozoa.
This study shows the observation of the acrosome reaction in human spermatozoa
treated with W-7 in mBWW medium. The results are as follows:

1. There was no morphological difference between the W-7 treated and the
non treated human spermatozoa.

2. In the early stage of the human spermatozoa acrosome, the elongation of
the outer acrosome membrane and the swelling of acrosome were observed.

3. In the middle stage, the ring formation into the acrosome and the impro-
vement of the acrosome swelling were gbserved. There weren't any vesiculations
in other species.

4. 1In the latter stage, the ring formation along the inner acrosome membrane
was observed and it resembled vesiculations in other species.

From the results mentioned above, there seem to be some differences between
human and other species in the process of the acrosome reaction.

HE . ErUAOWMABMRTFAEGRICOBRICONOTE, in vitro, in vive & 3ICEL
DHEMNINTE Y, plsma membran & outer acrosome membrane DA (Vesiculation) &
VWORRBENELEZRZ T ENBMONT S, L L, £ FEFRDOOTHE, TOREEMLMNED
5¥3D0EIPEMRTIHEDIDY, FMEACLEODOWTEESBHAIN T AL, T TEA (I,
Calmodulin AEHTHE2W - 70k M BFEGRIGEZEL(RET S LICERL, TOHEE
AOTERERTRBEEZTVWETOMREBICOTHET 5.
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FHix . S0uMeW—7 R"IMmBWW AT 1 REEBHEBEEEIT-7CDbD, X HIC504M-W-7
ZMmBWW ¥ T 3 B incubation UL7CEF (W—T7H8E), 504M-W—7 ZmBWWH # T 2 B
preincubation U723 W —7 2K & mBWWIHEF T2 5T 1 BR incubation L7cBE (W-7 "8),
P IO mBWWHATHKBEEELTT, 512K O TmBWWHEF T 3 BifH incubation L7Ef (mBWW
B)DIBOBTIONTEEL:.

ZNZ IO incubation & T, 0.1MV)VEREEWF 25 % glutaraldehyde T 90 A EZE L, glu-
taraldehyde ¥ %, LEEEHAF 1.5 % osmium tetraoxideCHREIEA 1T, 3 T Ho—2lCa
HBL1e COERAB KR TR A, Epon 812 c@#ElL, £—Z2—7w—24 MT-2 H it
F3I/0b-LTHREDRAGERL, FFBRY 7=-)\, JIVBRHT2ERLGLG L. B,
Hitachi-H600 # % L T EM- 100 BRI ETHEMETIT o 70 21, EHERICOBBREKE (KD 3
BIAE LIz, O)FREERIEHETF (Non—AR) . @Q)FEGRICETHEFV). B)EGERILTE THEF (AR)-
ZDOFT, SO00BBCHRICEREBDAILVETIDOOTIE, I LKHHE, 8, BRPICHLT TH
MICBEZfT- 7,

R 4EBEBLEIBEOL PR TAGCRICEZETHIICSH BULIKR%E Table— L
KR ChrbBHLLERLIG W—THEIUW-—7 "BCET, VT ARBFHIEL
K#EMLTE Y (PK0.001), EERIGHEEINTV R ENbholc. 3/, MERIKAEEZED
BOLNZENTE2DHELT, Calmodulin HEAIW - 7 DEEMERIC L b SBERILHBEL LTS D
T»5Ctdbhwizec TCTmBWW B LD 2B CEH T 2AEERICRFAOBEAL HEBENICHE
Licted, MEBEHAKEIEZER2ZLZ2ERDLNT, W—T7 TAELICE M BFRERIGIZERE
FHEATHH T LBERINT
MTF, £ MEFEERICDOBRICDOVIRT .

WDz E LT,

SR ORAL -

Table | . Observation of Human spermatozoa
Acrosome Reaction by TEM

outer acrosome

mBWW W-7 W-7
membrane DIE &
,4 NON-AR 89 44 .5 40
MR B,
v 4.6 327 33.8
(F #DE{LE LT, AR 1 55.5 60
AR 6.4 22.8 26.2
AL LTStk R ‘
§= (n=4
BREREEE R
" i NON-AR: NON Acrosome Reaction
bbh, BLd & Vo Vesiculation
AR : Acrosome Reaction
h —@EZEBH L% B, * g Preincubation in W-7 for 2hs before
incubation in mBWW for 1hs.
%z, —ED outer Fertilization rate is 40% at 30min.

after insemination
acrosome membr-
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ane & plasma membrane DEME I RMH L% Y, TOWbEANEEDN MHAROLNE.
GBEHOE L LT, £AERIRD b/ ERERMEEH inner acrosome membrane (iR TH

L, hOMLBWHEFEERILTEREINS Vesiculation CIRUL T 5,

i, SEBLLUIE MET 600 TH, MOBALBYWETARERISTRL NS L 5% outer
acrosome membrane & plasma membrane & OB LA BlA — Vesiculation — (FRO LN %
2y 123, equatorial segment OFALICEFNTIE, TD 2 DODEITHEKE LT,

i1, CORBTHOVIHEFO—B (W=7 "B)2EBAHHRENLZL —HICKELIZL 5,
W3 0ATA0% ORMENERI NI,

2 . Russelll) 52, inophore A23187 £ Ml izt BTG MO BT &
BREBTEEBELTEY, RIS DHE Lz Vesiculation (%, inner acrosome membrane
CHR-THEELTED, SERAMNEELUEFRBRREELBUL TS 30T o, Ll, &
5iZFdD Vesiculation 55, MO HABWHEFEERICTRDOONS L O % plasma membrane &
outer acrosome membrane DMAIC I VAU IDEEL T 503, fhOMWILEWHEFEERIG
% ionophore A23187 TIREZ & 7-HA 2) Vesiculation OFET 5 4L (L BAL L 7 Stk DAL,
4% b b outer acrosome membrane & plasma membrane DAL ICER WD b, Russell b LT
SEF A MBIE LT L 9% inner acrosome membrane WHBBLIMETIEIZ L. TOLOIZTE
225, Russell 5D#%E L7z Vesiculation (3, HAMNBE LIERBREETH L THEELHEDOT
BLLDLELLNB,

—%, ML (3, Trey PHFEERSEBEL, %HA~OCaZ DIRAKLSEEDY
LRRERELTOEN, Thid, SERANEBLLE MEFEARGOTHICEFOTIRDBLN,
FHZMFECLZ3DTHSEEL bR, Lrl, TORDBRICE T, £ENOERRRES
DHEET A4, plasma membrane & outer acros ome membrane DR ANHERTE Ao LR %
E, (R BEMNBEIN, b M ATFAGRIESOBLBWET & ZRE 2 RBEHELET
BYDLERINI, 272, Calmodulin EMTHEW—17 Dt MEFERERIG~OMEME, £H
FHURBENEZRIATHAE T EMNHEBL, TOZ LI, LSBT OEBNBREERRICILATE 57
BEMETRT 5 DT dHw 1o

1) Russell, L., Peterson, R. N., and Freund, M.:

Morphologic characteristics of the chemically induced acrosome reaction in
human spermatozoa
Fertil, Steril. 32:87, 1979.
2) Peterson, R. N., Rwssell, L., Bundman, p., and Freund, M.:
Presence of microfilaments and tubular structures in boar spermatozoa

after chemically inducing the acrosome reaction.
Biol. Reprod. 19:459 (1978)
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3) Yanagimachi, R., and Usui, N.,
Calcium dependence of the acrosome reaction and activation of guinea pig

spermatozoa.

EXp. Cell Res. 89: 161 (1974).

Fig.1; This is the early stage of the acroseme reaction in human spermatozoa.
The elongation of the outer acrosome membrane with plasma membrane have been
recognized. ( 25,000)

Fig.2; This is the middle stage of the acrosome reaction. The ring formation
into the acrosome and the improvement of the acrosome swelling have been re-
cognized.( 30,000)

Fig.3; This is the latter stage of the aerosome reaction. The ring formation
along the inner acrosome membrane has been recognized.( 30,000)

Fig.l4; This is an acrosome reacted human spermatozoa. The membrane fusion has
been recognized at the equatorial segment.( 15,000)
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HE USROS EELNSEREME S Eohick, RPERBELERL TEEROEELHMELFHE
RMTEIERBEDD, BiIKHHBIZTFORRIIMIQEDBE ICL > THAMIN TV BT EMBRETENIC S
%B@Kéﬂ%&ﬁmﬁokoHMWE&IHmemee(MBUD@7710EHEQ%®ICM&%7¢Z
I CMHERD =Y 2DEHICEKRII L/ T & 3RO KB HEICERNERE 52, HiHR
BERECHEI VLT TREL, 70— VBYEHE~OEEHAL bDLEbN. LL, BROBKRED

AIREHISRICEAL T,

CELBENBIBEBRELCDONT

Nuclear Transplantation into Pronuclear —stage

Rat Eggs : Enucleation of Eggs by UV—irradiation

B A— MRBLAR - ABR= BRES

Koikhi NOBORI , Hiroaki FUNAHASHI , Kyozo UTSUMI ,
and Masataka YUHARA

MILAFRFR R EHEMEFHE

Laboratory of Animal Reproduction, Schl. of Agri. Okayama Univ.

This study was designed to establish the fundmental principle
for nuclear transplantation in rat pronuclear eggs.

Single cell of rat ICM which was injected into the ICM cells
in recipient blastocyst could differentiate into several organs,
judged by coat clor, retina pigmentation and the identification of
6-phospho gluconate dehydrogenase isozyme in the young.

Haploid female pronuclear eggs which was non-surgically enucleated
by micro-spot irradiation of ultra-violet were duplicated the
chromosomes by cytokaracine-B and then were in vivo developed into
blastocyst. Therefore, these irradiation onto pronucleus of eggs was
more effective for the subsequent egg development and differentiation
than whole egg irradiation. But, the injected ICM cell could only
pertially developed in the pronuclear eggs enucleated both pronucleus
by micro spot irradiation and so, further device on microinjective
technique was remained to be resolved.

Thus, these results showed the possibility that micro-spot
irradiation on nucleus makes use of non-surgical enucleation in egg
nuclear transplantation techniques.

BOBEAR EOEBAMBIBEMEZPLE LT, BBHECIBRINVQEIESBOMESRSOTL 5,

AHFATIZZ v - BB T CMAIKRE 7 v MEBIINEAL THA 7BWAEIEL L, 7 P ERIRD I CMOS
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EBREM AT NS & & bic, HKEAMBEO A ENRC X > TEARICERIL T 2 k%2 ReT L, £ O
B TOFREABREZKOFEBTRES BRI L 7o

Bk EAKODLEEDOKRTE : D AZRREKO | CMAEGEARKFLIC L0 BE L. L7 v PIREERE
mE@UR) IcE 5 L, fio THHEEFERRIMGE@E) ICX 5 LT, Mlaifkic X -> TREBEMRO A ZBRO
T, I CMipRasE%EB7z I CMifasRIZ 0.1 B7 07 7—€ICBEL &S LK, By T4 7 itk->TH
% DHEERa S Urco BHEET CMMilax Wistar R BRI I C MMMz, BEME AT & - TRERHIK
2NLT, MENCH LMD TEES . BAF A 7L OB ONLEFOBRENKREZER & RROMEE
MEROBRIMTITEO, BRED6 -V v 7va YBREKEER(EPCDIDT A 1 ¥4 s 2 BRukBikic
LOREL, ¥5IKEWistarRE DRI L ZEFOEED SEBERINDOF £ T HEFHNDZ Lick->THE
AZhic ] CMERDBIETFORFSREHE L 1o

& RTINS R IB S 1T & 2% ¢ FEARMICHTRG 2 BRI% T 5 7o 1T 42 DEANIRS I X 5D ATE
HALEABRE Ll HEI/YT 7 4 v F O (K R P) A #HE S N 7RI SAFRELT % 20 ~ 4092fH]
B L 7o BHFRHIO RSN BITR | HHOWE~BHEL, 3 HRICFEIZEINGT 3 &ick - TRHIND
REUARTE L fzo —HOBMINIC Bl | CMEFBAMEAL, ZTORERRICL THEANFOREHZR T,
0T, #ABOLNBHICLZMWEDNANDEEELZEL T, KOANDOHEAROZ Ry +RFEASL
fro WE)NT 7 4 P CAREEDORAINCK LT, BHOEIDEEE(DMS P -1, &Y v/ ¥2E%¥)
CkoTHe/ Y7 v7D253Tmm HEOENMED 6.3ud DX Ky FEZORIMKICOABHINE LD
U7zo HEMERTICD A0 DR Ky PG ZHL, WEBMICL-T, in vivo ORHEMHE 3 BROTHIP
ZEUNL TRE L1 WMBELT, MIWEICDOAZ Ry PBHETE /o S5IC, BEHAIKOAZEZ Ry b
RBH TARIEL L LRI ZE S 4 b A 5 > BIMER(5ul/nl, 1285/ it &> T, BEN/FHDSH 2R
A QSR L 728, ERICLTin vivo TORBREEARET 5T LiC k> TEARBHEEDORIEEZRE L
foo SWCIE, MDA EZRIKD 2 Ky bBEHTAELL, ZOIMRENFEASHIZ] CMEOREES
{bEE% Rk I L TH N

HREER ERI, EABKONMUEOKRE : DAREBR)HE [ CMEEAI W/ WistarR(T v /)
BB ORE Lo+ 4 7 EFIERETLCHBAND AROT Iy FOEBETZ/RL, MM b ok
Mfans 7 vy aicnfil, SEMICBEA T CMEBROEETFHEFMabTHEL, BEHLTVAT %R
L7o S5ICE6—-—PGDDTA Y HA LOREHNS, L MEHMHRICD ARBRD S 1 Thkktba iz, L
L, TOHfEEEWistar ZlE7 v b EREL TH S NCEFIC 3B ROMEEISE SN ho 7D THEHR
FT i3I D ARHROMIANBES L Thidh-tcbDEEbh b,

Hoppe & Illmensee (1981) 02 DfIc & »T, =% 2D 1 CMAKIAHMLEHERE D L4 REM % Fo
CEMEESNTOD, AEBROERMS, 59 b I CMHAIKEDL &b MMEBREHAF > C LR E N1,
KR, FARBHICL 2RO E I CMOBAMIEA @ EARBRBELT IC & > TRIVBS & h i Hizom
BDOBHEHTERRBMOEON/IEDD, M0 DHIEEAERI L, 02 DOBH CI#mEticmi <, &
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BMEEAEA L, EERBFPIBOSNLL-7(EK- 1)

Table-1 The effect of UV irradiation on the survival of rat pronuclear eggs
and the developmental performance of transplanted ICM-cell nucleus in such
enucleated eggs

uv Nuclear No. No. of Embryos recovered

irrad of embryos Total(%) Normal Abnormal %z of
(min.) transp. exp. transp. Blast Deg-Moru 2-4cell lcell abnor

0 - 21 82 41(50) 37% 3 1 1 10

20 - 4 23 12(53) 8% 3 0 33
30 - 15 73 33(45) 10* 8 7 8 70
30 + 12 26 8(31) 3 0 5 0 63
40 - 11 37 21(56) 0 c 9 12 100
40 + 4 6 5(83) 0 0 3 2 100

*) containing newborn young

EBHPNDOBHTRETHBENORELRL, 302BHICL > THEHTZONOL SDHRAROELET
BIT(O0HW BIEFEFE) LT B DD bhtc, 07 BEICIIE L, REFRDAB LT RAEDOE FHBITL
TW5CEESEIITLE{BDON, EERBNIBONGE» -7 U LDER»S, RBEHRDOER KAH
BN THADEHEL, 307 BEIFNI0SBEIFIC T CMAEFEAL TZORBEHEH N/ 30 BHIITR

[ CMHIfaDIEAIC L > T, DIDORREUOKENS OGN, FHEIFS 3 LA LM X 2RE R LIS
B oM, WARHEIITIE I CMBEAK K > THHTFORBEIBYONLE M-/ Eibs & Spilman
(1911) %12 = & 2 ORI & BERRICH LT 2537 nm KABUICH o 2 BZHA LB L A 65R, A
ZRMOBRZIUNFO EERL, This /) ADNADOUVEEOBERESAES NS DL LT, 2L
TEHRBOBAICRIEI S COBEESTNIONE L5, UVICL2MBEABENOBELRE LI &
SicKu & Voytek (1976)% iBEHIIC D N A DU VSFEMMHEEE K\ f- fRIEGRIE DR MOMIT S
ALYV AZREMOREE (Ml TICELIELESEALUVER (05] /o) B80T 5 EDAEFELD -
el &, ZEWCBOT, BDNALACSHEAROENICIZVGEbDOVEET SRR E R L 7o,
> TAERTORBNERE L EDN 2409 BHINC I CMEOEAINIKRICHIPFORBEUDEIHED R
BOoNEPoDiF, MEPETOKBE(EIKI Fa Y F)T7DNA)EZESD-HREDRGIC L 30 b &
RILEZOND.

ENBIC L ZHE OIBBEE BT 5720, RARODAANDZ # y b BERESRITSN (E-2),
30 RIS RE RIS O BEVERTZ OMIRRE IC R Ry MBS L - D T OROEBRENSEN SN/, BEMRTK
DRy FBHPTTIIELAEDEE, DREEZREO 1HRIPOE T, RERLTEITLI,. —4, M
FE~NDZ Ky PBHTRETORNFUEBENERE Loy NOBERFERTORBEREICH O THEHBE
Wi 2 MR E T LORE RS, 2 EAIRICE > TRD THERIa» Z W LI RE T 5 ¢ L HEE S omE Y
TIEAIN T BT En S, AR TOMMERIK DS OEEIERORKEE L (3 FANRBEIC X - THEMRTKO
AVBERISANELENTOBTEERLTYL 5,

BEE 20 1 OBREYPHREICEE L 105G, fOEEKOSRICHE L CRBEREELFISZECT L0



LI AFEE (J. Mamm. Ova Res.) 1% & 15 1984441

Table-2 The effect of UV micro-spot irradiation on the survival of rat pro-
nuclear eggs and the developmental performance of diploid female pronucleus
or of transplanted ICM-cell nucleus in such enucleated eggs

Object Nuclear No. No. of Embryos recovered

of UV transp/ of embryos Total(%) Normal Abnormal % of
irrad¥ Cytka-B exp transp. Blast. Deg-Moru 2-7cell lcell abnor
M-pron - 5 16 11(69) 1 0 6 4 91
Cytpla - 4 7 4(57) 4 0 0 0 0
M-pron Cytka-B 2 10 2(20) 1 1 0 0 50
M&F-Pr Nuc.tra. 3 9 6(67) 0 0 2 4 100
M&F-pr - 2 2 2(100) 0 0 1 1 100
2-cyto - 1 3 3(100) 3 0 0 0 0

*) 30 minutes' micro-spot irradiation

SWED bH B LD, WHATKERELL, MEANKOAEREBONEN T a1 FBRESA M H T Yy
T UEEIC L TN DORB B Ui, MR 2 SEREHRBRHICE TRET 2 508BD 51,
NSRS, MEICEEL25Z 5L LIK, ZEy NBHFHICK > THROAEREILLIBA, 20
IR ER S OBEFRBEZFEL, REELRESEBITHEESTBIN, SSICTDRHY
bRGHEIC & > CREEZZG PO ERKOREAMLAELHEFE LTV Lh 5 X Ry b BEESIENE
BRREEOEMNEFEREIBVGE LRI NI

HERED M RTAZIC FAERE 2 K b IS L 72 IPMIEIC T CMAKED BB DSEA ST, TOIRTOHRE R
{LREDHE S 7o MR ERNE LSNP FRETHREIEER L 72D, KBHEININTFI} 4 HED in
vivo HEET 6 ~ 8 Mg THRE Lo L L, TOREIPFIRZDHD in vitrotEBETENL LORE
TR ole TODEIIC, KOBEMEAMRDENFKERIL, 7 v b [ CMEODEZHEMHHT S > TRE
SNTVBTEDS, BEMEAREORMMEEICHET 20 dMNT 0, FHEARTEEAR, HEKO
in vitroDEIC L -» TIREHIEFEHORERICINEBMICHIN T 20, FEHSOBEMEARKNTIR
EREBEPICGRTEN T 2WFHEOT LS, FARIROEIPECRKELRLEEL T ELICBbN 5,
ZOXH7TEMD, McGrath & Solter (1983)% AR Uik > SRS HIC & B IO AL bR
LTV EDRIEHEERIBHRRERTOLN,

PEo&Sicsy b ABIAD I CMKEAEEREMERH O LR Eh, | MIRZEINMRED K+ —Ke
LTHR LGS T LRI N, HEVERTREREELS N, 2 @b o tvERTINIA SR ic £ T
RELITEDD, EABRDRE Y MREHTK > T v MR O K Z AR RiEIAL S 5 T E05ER)
BRRELIS 0B B EDBRERNPOHOBICE N L L, MR THAELE N IHIRE TOEAR
DA LRREHNSBROMRICE O TIEH I NRIEFE S0,

FE 0K
1) Hoppe, P. C. and Illmensee, K. : Nuclear transplantation in Mus musculus :Develo-

pmental potential of nuclei from preimplantation embryos, Cell, 23, 9-18, 1981



2) Ebis, H. C. and Speelman, H:Differential sensitivity of preimplantation mouse
embryos to UV irradiation in vitro and evidence for postimplantation repair.
Rad. Res, 71, 367-376, 1977

3) Ku, K. Y. and Voytek, P. : The effects of U,V.-1light, ionizing radiation and the
carcinogen N-acetoxy—2-fluorenylacetamide on the development in vitro of one-
and two—-cell mouse embryos. Int. J. Radiat. Biol., 30, 401-408, 1976

4) (LEHR, WEBAR=, BRIES  WABYEAREFTEZCHT A, L<IHET - MBHIIREOD in
vitro iEHALicOWT, FMARFEHR 48, 23-29, 1976

5) Gurdon, J. B., : The effects of ultraviolet irradiation on uncleaved eggs of
Xenopus laevis. Quart. J. micr. Sci., 101, 299-311, 1960

6) McGrath, J. and Solter, D. :Nuclear transplantation in the mouse embryo by

microsurgery and cell fusion. Science, 220, 1300-1302, 1983
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The Charactor of Mouse Preimplantation Embryo

LEES - TH OF-N\BHSE EBE-E MEZ-E4 R

Shigeki UEHARA, Satoru CHIDA, Takashi
YOHKAICHIYA, Kazuhiko HOSHI and
Hiroshi HOSHIAI

R RZFRFHERNFRARZRE

Department of Obstetrics and Gynecology, Tohoku University School of Medicine

The presnet study was carried out in order to reveal the charactor of the
preimplantation mouse embryo. The results obtained in the study were summarized
as follows;

X [3H]ur1d1ne incorporation of preimplantation embryos was stimulated by
1078 M estradiol, 1 xg/ml and 10 xg/ml of prostaglandin Fp,, but it was inhibited
by 10 ug/ml of prostaglandin E2, 1 xg/ml and 10 xg/ml of indomethacin. The in-
hibitory effect of indomethacin on [3H]uridine incorporation was counteracted by
prostaglandin Fp, when added to the medium.

2. The amount of [3H]estradiol uptake of embryos cultured in 4°C was reduced,
compared with that of embryos cultured in 37°C. There was no significant differ-
ence between the radioactivity of embryos cultured in the medium containing 2x107°M

3H]estradiol and that of embryos cultured in the medium containing 2x1078M

3H |estradiol plus 1076M nonlabelled estradiol. However, the radioactivity of
embryos cultured in the medium containing 2. 5x10_8M[3H]estradiol plus 10~6M
nonlabelled estradiol was more than twice that of embryos cultured in the medium
containing 10‘8M[3H]estradlol plus 1076M nonlabelled estradiol. The former
results suggest that the physiological concentration of estradiol and prostag-
landin Fpq¢ stimulated metabolism of preimplantation mouse embryo and that these
substances induce implantation in vivo. Furthermore, by the latter results, it
is indicated that preimplantation embryos are capable of uptake of estrogen and
that the mechanism of uptake is neither selective nor receptor mediated.
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W AAZ$5E i, estradiol, prostaglandin E; & F2q, indomethacin o &iX 4 &R A4~ 3 EREIKHT,
< 2k o estradiol RO ABEIC DN THRE L, ERFTOWKE D S OHEICOV TN 20 DRRER 1,
HiE: L =vzxfako [PH]uridine B 0AAIC KkiFd estradiol, prostaglandin E,, prostag-

landin F,4, indomethacin o g8

HB46~98D CD—1 < 2% PMSG 61U, hCG 101U T:HEESNMLEE LK X+, BEERLBEL
720 hCG B 5% ORI DTz 4 B HIC ether FRE T, BHERACTERLTFELML, 0% RIAKEME T T
24 L, £FEMAIC Hanks A FEA L THREASRR L 2, RS hcfaffid Hanks @ c—RIEE I, K
WTERICERA T2 ERBPTHORE SN, EHLAE#EKRIEI MEM $/(3 DMEM T, 1mng/ml BSA
(bovine serum albumin), 10xg/ml gentamycin ZRANL, X 5ic [3HJuridine % 202Ci/ml DERE
THNAZ to, &EE#HICIZ estradiol 108, 107, 10% M, prostaglandin E, 1, 10#g/ml, prostaglandin
Foq 1, 10#g/ml, indomethacin 1, 10#g ml }x¢¥ indomethacin 1 g /ml + prostaglandin Fyy 148~
NOFHTEDESMA SN DITH L, BROBEBEICNSEZMABNSDE Ui, fahZ10~201E% 1
BELT, 500u OFEFBHTIC, 5% CO2 FT4Kf incubation L, radiolabelling 17z, Z®
#kbd 5 LRBHCIE BUAEYE uridine i (10°M) 2 1 mlfinz T 5, JKEANEKX PBS T2 @A L oo
W TR AR LoD filter FicB L, KK10% TCA KTHEE, PBS THaek#Licdh & filter
%848 1o, radioactivity BIEIZIAY v FL— v a YHEICK o1, EREIZSVEIICITHI, K LITDOX
SEIVIE# DR ST,

2. < v 2faiko [*H] estradiol ]V AZ

Bk DHHTHRIL 7faff% ALy, [PHlestradiol ORMVALZER~ ORH T THE L, HAL S
#i: DMEM T%(30 1mg/ml BSA, 10#g/ml gentamycin %¥iNL 7o #E L RO BRI,

i) [PHJestradiol 2 x108MrhT4°CF, i) [*Hlestradiol 2 x10®Me37°CF, i) [*H]
estradiol 2 x10®M + nonlabelled estradiol 108Mth37°CF, iv) [®*HJestradiol 108M + nonlabe-
lled estradiol 10°Mh37°C F, v) [®*HJestradiol 2.5 x108M + nonlabelled estradiol 10° Mt
SCTDOSHT, £4%5% COz WT20MRIE Lic, IRARIZIO~20M% 1 B L LT, &&MHico& 3B EAE
BeL 7o, HEE#IIIMA Hanks grhT 6 [gkA L, & T4 N NaOH ik 4N HCL TrhfaL,
radioactivity 2k v v F L — v 3 YIETHE Lo,

B2 1 <v 2o PH]uridine BV A4 &iZ 3 estradiol |, prostaglandin E,, prostaglan-
din Fyq, indomethacin % (K1, 2, 3, 4)

EYHEICO & 3 AL EOERSTON, &EITHRE O radioactivity OFIICE L DENH STt
ZN oA 100& L, EXHTTORREEMRICHT 2EH L TEDL, normalize Ui, #EAFFMIMNTIZ
t—test {ck -7, estradiol (3108M < [(PH] uridine BV AL (2L, SBEICE 2 EZOXBIZH L
72 (1), prostaglandin E (3 10xg/ml THR D AAAME Lz (X 2) dicx L, prostaglandin Fay (3
1 vg/ml, 1008/ mMTIHICIEHEL, T DRERRIZ ELITT 28/ mTED -1z (X 3), indomethacin (3
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BTG TR DAAAZ MG L7-48, indomethacin 1 xg/ml & 3tic prostaglandin Foq 1 2g/ml % 0% 7235
ACiZzOMFIERFEGE L (K4),

2. =wv 2fafko [®H] estradiol Rt AA (K5, 6)

£C FTTERSNI5EAO PH ] estradiol IR OAAIZIICTHEEINBA LV ARICEME L DES5),
Z DA radioactivity (IIHERIIMDASH LEZ SNtc, TICORBRETHE SNILMOAALICBNT,
[(3H] estradiol 2 x10®Mrh & [®HJ estradiol 2 x 108M+ nonlabelled estradiol 10M hoOW by ALE
iEEI3 < (®5), T/ PH]estradiol 2.5 x 108M + nonlabelled estradiol 105MA DH b A A2
[(3H ] estradiol 108M + nonlabelled estradiol 108MbOEVAA D 2 ££20) FOfEA R L1 (16),

#% : estradiol |3108M, prostaglandin E, KT Faoq i3 148/ ml pSAHMEELEZ ON, THLOHD
{2 T estradiol, prostaglandin F,q As[*H]uridine VD AZZ{R#E L 72T &3, EANTORMCER
TERARIZL, BERAZ(EHET 3 AfetsRB I nrz, ctuicxt L, prostaglandin EAEMETH 5
indomethacin #s in vitro < [(®H] uridine BV AAZMEI L, X 5iCZ & H4HIChnZ 7- prostag-
landin Fpq ick > TR SN &3, f@RD prostaglandin EAZMRI S EHKLEER bl

fafk o [(*H] estradiol B OABRICDONTORRH S, 4°C FTTOHBETRRMBSEE R TEMEE & - 12,
IICTTCRIRMEBRE LIccbElEE Lo ENEZ SN, B1L, £LCTTORDASEIIFFFRENTS
DTHY, F13PC T TOREICH S RMEE DA A [PH] estradiol DAL DFRRTH 2 LR S 11,
F #- nonlabelled estradiol 108 MA U 7184 0kEE, [PH]estradiol DA 25 X 108M & 108M @ 2
BT - EROKRLD, TOMDALRZEEXRENZITNSDTHS T EBEZ ST
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Effects of Embryonic Stages on Survival
of Frozen-Thawed Mouse Embryos
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The effects of the stages of development on survival of mouse embryos frozen by various methods were examined.
When embryos were cooled to —40 or —75°C at 0.5°C/min before transfer to liquid nitrogen (LN) in the presence
of DMSO (2 or 1.5 M), the survival of 8-cell embryos and morulae was higher than that of blastocysts and survival
was the lowest for 2-cell embryos. After placed into a —20°C bath for 20 min before transfer to LN with DMSO, the
survival of 2-cell embryos was lower than that of embryos at later stages of development. After placed into crushed
dry ice for 15 min before transfer to LN with DMSO, no embryos survived. When embryos were frozen in the presence
of glycerol (2 or 1.5M), the survival of 8-cell embryos and morulae was higher than that of blastocysts regardless of
freezing methods and no 2-cell embryos survived. The present results show that differences in the susceptibility of

mouse embryos of various stages of development to freezing and thawing exist.

#E : 19724 Whittingham 5 I2 X > T = ¥ 2RO HRERAFEASBERE S L TR, 407 24t0B L
72 R FLBEHE O RS IRAF D3 FTREIC 72 o Too U - REFRAT O AETFEIC B 2 B X E TR b AERICE, R#EWE,
R, RREE R ENDH D, SHIC, FREOEOAFHEIBMEICL > TLRLY, FLFA—BETLHROR
AEBMEIC X > TEREND B7TY i, PEBEILEREICT X 515558 ~ 16 MIMIEIX 0 Clc BRI 5 751 T1d
kA EEBET 52~ 2Tk, 1 RIKEED & REBIIC N e B3~ T DR B O BIEIE 2 HEET 232 BTV 5
2, 1R 2 35 X O 8 HIRGNE IC e~ o R 0 A IR WYY AR Y A F A VT 4 244 F (DMSO)
BIUOS Y+ ) L OFETT, BaOFETHEEL I~ v REOETFMICE XETRORAERBOMBLH S 1T
BBl bDTH Do

Hik: ICRHEf~v 2 (4~83EE ) IZ5~10iu ®PMSG BXWHCG &4 48 FrfEIRIME CTIEASPNIES L,
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&L AL S o EIE Dulbecco V VERAEHEE (PBS) TAFABREFEM L, 2,48 L8 HIfIIR, FER, ik
BERIRL7zo PBS(0.1ml) &L 4 7 2RREC 10~25HOImEAN, 0CTDMSO%7ix7 V&Y »
2L PBS £0.075ml ¥ 10 MR T 2 ERML, REHBEOBKBREL 2 MELIZL5M &Lk, 0CT

10 S OFHEH, —7°C THKL 5 QRIS ED 4BEOHETH Vv IV ERIE Lico BB KT A 74 R G
HETIEKE T ablenr otz (1) BB (HEEE ) £ 0.56°C /4 OFEET— 75°CICT, ZORENS
F oI N EIEER (LN) ~BE LY () —40°C 5 HIHEZER~2% (HEE]) 2 0.5°C /A T—40C «©
T, COBRE»LY 7NV EREER~RR L. ) ZBREEGHESE (BEED) @ ko7 re —
20°C DT A IA—NARICBL, Z0OARPIC 20 SRR - EREER~BELEY W) K74 71 25k
(BREHEN) @ F o i OCHLBECANOBEREFA T4 2FEBL, RBREOTH2/3 2 K54 74
2 HiC 15 £y MR & 1 IR R~ L 72 MRAAZEHR T < 1 ~ 24 BEMsiE L7, > 71k 40°C Ol
AKETIRE S LTAERMBE L7z, SBHERE LY v 7L ORRRRTOLEKPICHE L TEEBME L /-, FF
fE%& 0~ 2°CTHRAI, BUER L FBEOREYME L 0.5 MY 2 \EHD PBS KB L, 34%IC05M ¥ aEs
B PBSICBL, &6 3QRKICHRE: PBS THREIESE Lice Zh b DiR& [REEN 2 HEREBNTHERL,
FERRIC R4 L 7R 2 AETFAR LB Lo 7ok, MM E SR LRI, ZThOMMAR L 7z & SITATFIE & &
Lz, M—%BR& 3~5EL VELTITo7,

fEHR : DMSOFET CHE SN c~ v 2R DAFHI B JIETHRORBERBEOKBIZ OVWTRFIL, b
D% Table 1 IR L7 5474 2AFREHETIX, 2 MK ORIV 72 5 W T OFAEBRBE O b
TRTEBRLUIH, tho SEHEOBREETIIINOTRTOREBRBORSALRF Lic, BBARE TR, SHil
e (77 83 % ) LFFET (90 %) OATFRIL 2 MIRIAE (32% ) LD (54% ) DEFRI VEH» -7 (P
<0.01). ThEFEHEDERIL, —40°C E TREBHME L RBREZR~BRELHECLALRT, —20°Ch
DIREERA~BE L BRESEOB AL, SHIME (42%), RFER (52%) 8L OIMH (40%)
ORI RAEFERICERZ R, ZhBICH~ 2HIE (20 % ) OAEFERIIEA - 72 (P<0.05). PO
B 5, DMSO &FW7cAEBRSEMT Tk 8 MGt & FEROHFEROAEFESMORE ViE <, £k |,
lTsweEsl VN X BWAREEO 2 bh 3R A bR,

7)€ ) VHEET THE S AR OEFEICR XETRAEBRBORBICET 2%, Table 2 IT/RL 7,
2HERARIT W TR O FREE T OB L 7225, SHIMEIE, RERL I UBEBRIEIVWThOEMBETOAEF L.
NoOFEFBEICENT, MR EREROAFRIMMBIL Y &< (P<0.01), EAHEE L, 1, Vi
B X 0 BWAREED 2 bh 3RS A ST,

B RAEBBE ORI O FIEB O A L RHEYME (DMSO, 7Vt ) v) EoBfREAL 5 L, BEBERHEL —40TC
E TR Lok, MEER~EHELHA L, MR, RFERE L OMBKOEFMEICBE LT DMSO
L7V ) ORICIEENR S, 2HIMEIE DMSOFETFT CAFLRN, V) VFETF TEHER L. —
5, —20°C 1 HIREERE A~ L ZBRERREE T, S HIKE & REROAEFEMEIR DMSO X0 7y vy v
BHETOHRED - 72, 2HBEE DMSOFETFT TOALERF Lice K4 74 2AFEEOHE, BiZs Y+
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Table 1. Effects of embryonic stages on survival of mouse embryos frozen-thawed in the presence

of DMSO
% Survival
Freezing method*
2-cell 8-cell Morula Blastocyst
(€))] Slow freezing 32 (72)** 83 (80) 90 (77) 54 (68)
Slow freezing to —40°C
(1D) before transfer to LN 45 (60) 80 (91) 88 (75) 56 (84)
Two-step freezing
(11D) (=20°C (20 min) = LN) 20 (75) 42 (66) 52 (83) 40 (65)
Dry ice freezing
(Iv) (—79°C (15 min) - LN) 0 (63) 0 (55) 0 (68) 0 (61)

*For details of freezing methods, see text.
**The value in parentheses represents the number of embryos recovered after thawing.

Table 2. Effects of embryonic stages on survival of mouse embryos frozen-thawed in the presence of

glycerol
% Survival
Freezing method*
2-cell 4-cell 8-cell Morula Blastocyst

(I Slow freezing 0 (54)** B 79 (66) 82 (77) 51 (63)
ay  Slow freezing to —40°C 0 (68) 85 (59) 92 (65 56 (71)

before transfer to LN —

Two-step freezing
(111) (—20°C (20 min) - LN) 0 (65) 56 (70) 71 (78) 39 (67)

Dry ice freezing
(IV) (=79°C (15 min) = LN) 0 (51) 6 (66) 61 (71) 80 (64) 41 (68)

*For details of freezing methods, see text.
**The value in parentheses represents the number of embryos recovered after thawing.

) UHEEFTTOREFL, DMSO DRERE D bhied > i,

EE . AWEICB VT, DMSO OFEFEET THilE Shiz~ 7 2 O 2 HIBAE O AEfE X, 8 MR, FER, FF
BEL VKL, 7)€ ) vOFEFCHET 2 L 2MIIEO LR L 720 Zh b ORIE, i - MgRo~ Y
APEDEFIEIEOFEAEBREIC X > TERNBS Y, 2 HIKIIE L 8 MIBIELUE OREIC L ~EFEMMEN = & &R L
TWdoe

7 v MEOBEREICH VT, 2 MIBIE RIEMRRIC AT AME <D % 7o FRIE 2 ~ 8 MIRINE OREARRG & 0 4
BFHOBNC LATBIATVEY & 6i0, U4 XOFE 8 MRS L 0 BHEH O LM <, 8 MIRIE X
D BIORABBEOIE LG L A LT 2 bhk v £T), 8~ 16MMIEIX0°C KBRHT BT TIELAL
TS 505, RER LRSI RS LA TE 5D SR, 4, ¥ X O TRRER IR O B R
RTRETH 505, FERR L 0 AT RAEBRBEOR O S IR L T any

AW L OREROBED S, ~ ¥ 2IE & & LHILEMIE DI B D ISR O AT IC K S R B R 54,
—fRICFHENEDICON THEEOHE T Z L VBHALLTH B, WEONR L AFRER, HEHE TOMBAKS
DL L VRRER TOZTA O O E L BER-ALETH Y, —BICEEDEITMRAICER L 725 REHR
BEBLEZLRTVEY) v 2ORBREINLIETIE, FENERICONTS Y ¥ Y o oF@M 8mL 2~
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PSRBT ICHEBRE THEARAShRLT <2 Y, RFCEREDELEERANCEBLRL T 25 LHERSH
%0, —F, MOBENERICONTEEROMBEAB HOBAME LB KIHRLTVWE S BTS00 Lk,

FEXHE

1. WHITTINGHAM, D. G., LEIBO, S. P. and MAZUR, P. : Survival of mouse embryos frozen to —196° and —269°C.
Science, 178, 411-414, 1972

2. POLGE, C.: The Freezing of Mammalian Embryos (ELLIOTT, K. and WHELAN, J. #& ). Ciba Fndn Symp.
No. 52, pp. 3—18, Elsevier, Amsterdam, 1977

3. MOORE, N. W. and BILTON, R. J. : The Freezing of Mammalian Embryos (ELLIOTT, K. and WHELAN, J. # ).
Ciba Fndn Symp. No. 52, pp. 203—219, Elsevier, Amsterdam, 1977

4. WHITTINGHAM, D. G.: Low Temperature Preservation in Medicine and Biology (Ashwood-Smith, M. J. and
Farrant, J. #&). pp.65—83, Pitman Medical, Tunbridge Wells, 1980

5. NHEAS=. WILBMIIOBKSRTE, @ 16% TS 4 pp. 387—396, 1979

6. WOOD, M. J. and FARRANT, J.: Preservation of mouse embryos by two-step freezing. Cryobiology, 17,
178—180, 1980

7. MIYAMOTO, H. and ISHIBASHI, T.: Solid CO, freezing of mouse embryos. J. Reprod. Fert., 67, 107—-111,
1983

8. KASAI, M., NIWA, K. and IRITANI, A. : Survival of rat embryos after freezing. J. Reprod. Fert., 66, 367—370,
1982

9. BANK, H. and MAURER, R. R. : Survival of frozen rabbit embryos. Exp. Cell Res., 89, 188—196, 1974

10. MAZUR, P. : Cryobiology: The freezing of biological systems. Science, 168, 939—-949, 1970

11. MAZUR, P., RIGOPOULOS, N., JACKOWSKI, S. C. and LEIBO, S. P. : Preliminary estimates of the permeability

of mouse ova and early embryos to glycerol. Biophys. J., 16, 232a, 1976



Vol.

i L 5 A &k
(J. Mamm. Owa Res.)

NOL 1, 99~101 BERBGTEEZHAWLCEROEMSE L

1,

T O #

Freezing of bovine embryos in the ultra low

temperature refrigerator
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Izuru YASUDA and Hiroshi KAYANO
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Koiwai Agriculture and Stock—farming Co.,Ltd. Research and

Development Laboratory

In order to clarify the viability after deep—freezing, thirty —normal embryos
(from molulae to blastocysts) were undertaken.

Each embryo was deposited in the 0.25ml straw with 1.0 M glycerol Dulbecco’s
Phosphate Buffered Saline (PBS) containing heat treated calf serum. The straws
were transfered into a plastic bottle poured absolute ethyl alcohol. The bottle was
placed on the ultra low temperature refrigerator kept to —85C.

When the tempetature of ethyl alcohol reached at —35C, the straws were trans—
fered to the another pre—cooled alcohol ( =70——75C) and retransfered into liquid
nitrogen immediately.

Each embryo was thawed directly in a water bath at 35C.

The results obtained were as follows;

1. Cooling rates from room temperature to —5C and —5C to —35 C were —0.43
C/min. and —0.25 C/min. respectively.

2. Four of 22 embryos (18%) were developed in vitro culture. Four of 8 embryos
(50% ) transfered non—surgically to recipients were confirmed in pregnancies.

Survival rate of blastocysts was higher than that of molulae in both embryo

culture and embryo transfer of this frozen—thawed method.

(2.3.4.5) 1.2)

S HMosisgcd, 77 LT7) —F—PFIFATAR s Ta-MEEBEONTVS, LrL, 787

SL7) —HF-—FEMETE, FIATARTa—-wEld, FIATARDBRADBERETHE L10E
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DREHH 5o
FEOR, THa-VEBERYREEZRAVT, SROBMEERS, COHEOBMEL, ZOMMic>
WTHIET %,

Tk B LR, SHENEEL FOHIR6 ~8 HEICRIML LIERRSKBER 5, RRKEDL
BOF0MTH S, Mkl RAMIZ20% T4 MBI ~ MEE | Dulbeccors PBS) BA oo it BHHIZ
7V ) vERY, BRKRER, 1.08VrELK, 7)) YRERBRETHINLVEBRED ) € ) Vil
B (0.17, 0.33, 0.5, 0.67, 0.83,1.0%/\V)cHIN L ALERMILE N2 WD WBL TS5 5, BR&EIZ10
aMeE Lz,

4R, WTHRAD0.25ml 792 F v 2 2 b e —ic]l lF20hlk,

MFEH R, ABENMMM (RREAF o =) TR KT IRAF v 7R bvicMizsd 7/ - 500ml %
h, LOx¥/-nfig, EFRENNLZ ba-20h, —85CIALNBERDHE (AR 500 £ )
OFICHKE Lo MKIE-5CT, FPORBLAHFTZ b o —BEEZAN2 RS0, 2 bo-Rl%E
FOT - VELD EMICH L THEL HFEOOTOALTE L B alee THI-VH-3BCETHRT LR
Bz, 2 ho -2 FHBERYRECEB LT VI -V (—T0~-T5C)IEBLLDL, KkiXbiCHIKE
RicwL, RELK,

WMFEEZ, R b -2 CRBICEROCNTHMUI, 7)€Y YIRERI, UTOLETEREER AT,

(1) HRER  0FF4MERMY ~» METHICHERMEE VN, 5 BRMAZERE 1WA LSC

B, EXUREERLEGOEEFRE L,
(2) BMRK . MFEMBETHERVBERLHEE, REEHETRERMCLSC 1 @FoBEL, 2
OB REM T,

FR . — 5 CTHRLAIEIOMHRER, HR,LS-6CET, ©50.43+£0.06(8.D)TC, —5CHho~-
3BTET, B20.25£0.08(S.D)CTHh~t,
HRSRIL, MRHORDR 7 - VTEICRIIR L, BETE, 2O ILEREREESLDI4

Table 1. The results of transfer and culture of
bovine embryos after deep—freezing

Stage of culture (C) No. of No. developed
embryo transfer(T) embryos No. pregnant (%)

Morula o] 13 1 (8)
T 3 0 0)
Blastocyst Cc 9 3 (33)
T 5 4 (80)

—100—-
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B (18% ) 12 o1, BHETIR, 8D AME(50%), 4FEDDINEISZH LT, BEEMBEROED R
13, BEEFEOBRDR T — VHHEIIETD -,
¢%§%E®@ﬂﬁ§ﬁ,E*(—4~—7t)§?,é%,ﬁ§%%%.éémﬁ*mé—%tmifﬁ
ﬁ—ég%ﬁ—ﬂwfiéo%O@Hﬁ§§%5tbw.F§474z-7w:£%%PTD75A7U—
Sag"ggf)ﬁbn'cwao SEDHFETE, FRH»S5—5COMEKE TES—0.43 °C, KPS -35CETHE
52— 0.25COKBHEELB LN, £ (%%%2 D PR’ TH - 1o

BAERER O RS X UBERAIE, Zheh, 18BOREREBDIMETH -1, WO,
BEFOED 7 — Jic kD EHD D E 0N, SEDRERTS, BEIEDEFT R HAE L <
BEL, ZDDICRBERGEDI T,

ki3, MBSHE EBERARESACIHETS D RIEEOBRME bR, RET, P75 TVbE
Vo Ffz, TAI-VERS, MBHOBSEELBCLET, AHEEAZASC LTS,

Si%id, BEAKEEC LERILORTEZERTL,

Dic, ABMEBRDDE Lir, EFRFRFR - RARAEE, SREFRCHERZICERH LT T,
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Pregnancies by frozen embryos in cattle
FINRT] « HEERE « GEAME « [LOE « AARNE

Shunji HAYAKAWA, Toshiaki ENDO, Kazuaki ISHIDA,
Akira YAMAGUCHI and Minoru NISHIMURA,

TEREEL Y S —
Chiba Prefectural Livestock Experiment Station.

A lactating dairy cow was superovulated with PMSG, inseminated and flushed nonsurgica-
lly 8 days after standing heat (day O) .

Embryos were frazen in 1M glycerol in Dulbeccos PBS+ 25% bovine serum at 1T per min
down to —6 T and seededat —4 C. After seeding the freezing rate was 03 C per min and 0.1 C per
min down to temperatures between —36C and —37TC before direct transfer to liquid nitrogen at
—196C.

After storage from 13 days to 27 days, the straws containing the embryos were thawed ina
water bath at 35T.

Upon thawing , 4 embryos were recovered and transferred to 4 recipients , 2 recipients we-
re pregnant and 2 calves were born,

RE 4SZREINOBRERGERLSE S C LIIMINE L ZIRE L OREEPLEE  CEMNTE BT THL
FAERD LR ZEDTERVIETH 5o 1973%E Wilmut, Rowson SHMAETIZ Usd THEESZHEIND S
EFZE185C LiclkI LTUR ERICBOTHEAIDORINFIMIRE I LT b,

SE, FERICEVWTOFALEREENE L TERTVED | BOMIIL;L D E S-SRIV A BEEEL 2
SHOEFABI-OTRET %,

Bk AT T AR (8F) B VR4 YREICSHIVLE 2T LIEFMBNICIRIN L 72 5 B oD
expanded blastocyst ZHu 7z,

BAER IR FIF8RI3 5 v N3 P B S I8 B4 MEEMA 1o bD&ER L MEAICIZZ )+ ) v 2B, 25
FBHMBEMP B S/ ) &) v A RINSHEBE 1 ®Mcii5 K D120.17, 033, 0.5, 067, 083, 1ELD
6 BRPEIC AR AT Lo MHERAID RIS L 7o SIAIKIC 7T L B LB 1 B VIR IT TA0 53l oD ol b i
B\

BREBRIRARDT O 75 L7 ) —F—%EH LT,

BHAERCD7 e 7787 ) —F—2H, HoHLH05nUERHR b o—ItHALLZREREZRLD
1C/minT— 6 CETHELI — 4 CIKTHBKEBEEHI /. — 6 CIKT5 DRHFEFS DL
—3CET%03C/ min T, —37CET%0.1C/min THEHIL, ZhhoBELNIcE LEEL

GRFERAE Lo ZREN3 13E 2 S 2T H SRR, T D35 CDIRBHIC TRIR L1z THEHI DR L I3 IRNIERE & (455
IT 6 BRFEIC R4 10902 & B L7
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BRAEL 72 5 EDOZHEIND 5 6 1 B ISR R & 755 7ohs, 4 B3 AARE S & 2 B TEEM SRR S OB
Li&s

R . @hf# L T8 S>h/ expanded blastocyst DIEEIN 4 % 4 SHOZIPFICHBE L. 5B 28 IdY €~
-t OEFIC, M2BERIBRGVELICBEL, BRFRBBXZ 3HM, 100 mBth /B ~#E% Lo
DERR~ 188, A 2HBNZH LI T LTl T4 2 EBEHEL 7.

ERREHIIR4 273H, 271HTH > 7.

Table 1. The results of transfer of frozen embryos,.

. Recipients . Frazen embryos Pregancy
?raa:saf(e)fr ]l):st: m(@)f'turition ?n?rr;(rf e Sfage E?grse o

1 2-3 Mar. 2,8 Nov. 6,82 1 0 mt 13 —

2 2-3 Mar. 3,83 Nov. 28,8 1 +1 ” 14 +

3 7-3 Mar. 16,83 Nov. 8,82’ 5 —1 ” 21 +

4 1-2 Mar, 16,83 = 0 —1 ” 27 =

E8 | Biltonoi3 132ME ORI L 72K 5, 6FIOERFIZHE L, Willadsen 5id 5% DZIEREH
H LT3,
S EFERE L7 ZBE6IE 1 SEOMINE L Do SEOFEEINEZAMEL, 4EEBHEL/A28TH 2. XA
7- expanded blastocyst THY, ThidYtrs—LDEBEZ 100kmBEN /- ERIFH &L D HERiC TIRE#HZE L,
TORBFELRFE LI, T LTChEY LYy s —ICTRBK R b o —IicHA, Efkick L Z 100 B 7ol
NEE L7 TDT Ep O AEIND BAERIER 3 ~ 4 R DX RGBS - o EB b . 4FZERD
HRARFICIIRBOMEA T blastocyst 2BSBELTWB EWDNR TV 525, SZHE L7 2 HDZF5I03 expanded
blastocyst TH o710 THOLRFEZEINTH D BYJEIHRVETHITHIZE « BfEE V-7 b LRITHL
THRALMA S5 LS icEbh b,
SEZH LU ZRE BB 2 HOEE S F4 %20k Lo
FEH
1. BILTON, R. J. and MOORE, N. W: Factors Affecting the Viability of Frozen Stored
Cattle Embryos, Aust, J. Biol, Sci, 32,101 ~ 107, 1979.

2. WILLADSEN, S.,POLG, C. and ROWSON, L. E. A. : The viability of deep-frozen cow
embryos. J. Reprod. Fert. 52, 391~393, 1978.

3. AILEE, ERHE, BHEE: FREZHEINOBMEICBT 5%, HER5E 36, 643~ 647,1983.
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A trial to produce monoclonal antibodies against
H — Y antigen e -

ABHEL - FHB - BFEX - 216G

Yukio Tsunoda, Yutaka Nakai, Yoshio Tanaka and

Tadashi Sugie* ”

EKRKEBR c XTBEKAKE+ =EXKERFTFR

Natiohal Institute of Animal Industry, Faculty of
Agricul fure, Ibaraki University and ™National
Institute of Animal Health

The present study examined the production of H-Y antibody by using conven-
tional and monoclonal procedures. In the conventional method, we could obtain
one serum out of 42 mice which had specific activity of H-Y antibody. We
established 32 hybridomas which produce monoclonal antibodies reacting with male
tail epidermal cells by ELISA. None of them was cytotoxic to mouse 8-cell
embryos, however, one sample showed fluorescence on the embryos by using
FITC labelled goat anti-mouse }§~globulin serum.

HRE : EREAYHIE Mistocompatibility Y antigen) W9 dHuE (H—Y) ZHENTERO
MEREEE RIS HBES Z & BHISNTN D, EXRENSH—YFUEADIERIRBBE TR N & &
ENTND, KEBRTRRIEEIDANSNTN S5 (conventionaly:) BLUBITALIEDN
BU DU monoclona l FUAIERIFE % HUY TH—YHFUR D VERIZ A Ic,
FECHAFY—IWVRUN—KDBEAUXCSTBL,/ 6RMEST ™7 R, ARETYRALIDBRERUK
FMEfEH SN FEZFURE U THEU K, BEDHEIRX, conventionalIEDIEBA, Table 113
ANT XS] [EMRZTHMEBETI~10EEE 2. 7VanNY be&EHITI4HERE T6EEE
BERU3. 2~3HMERE TITEIGBEDEEFHNTc, BRKEEBRTHEICIE 28R U., B LM
B2 E Ulkeytotoxicity testi XDBSRFUADE AT NIc, Monoc lonal FUADEA.
BRI IVRXOBRUCEMREEI T o—</ME (P3U1) 2 RUIZFLIZYIa—)L
(Merk 4000) TEA X, HAT nediumTRESHIIZ96XT L — NN TEEL CIO=—%
BRERKC, DNT, I0=—2FERULEZITILED FEEBRERRU, ¥ A0 7
ZFe & UXCELISA (enzyme—linked immunosorbent assay) IT& 0 HilkEELE DEB|EIZ~NIC,
RIGHBYEEHESNICE DY TILOMIZ, 2ARTU— BB UTXSITEEFHRFEL, DN
TERABFELC X > THHOMBEI D WKT 50— %538, 9677, 2457, 650 S B
ZDBHB EEFRDOTURDTREZELISAC X D HZE UK,
AGS ¢ Conventional¥E DB A, Table 1CRT &5 EMEE2~3HMEETHREUCEAEDA
ISEAFIEARTREFEBRE SN, TOFEERNT, ¥ 2DSKEERS X OB
ZREUCRCHT SMEEEZRBNICHER, BIESREROBEAIC] 2~1 /85 THRL
k%@f@ﬂ%ﬁ%ﬁ?éttbﬂﬂ%b)t?&o7‘C°

Monoclonal FUADB &, M LR MIIEE KT 2A5820D70— 2 2HBE U (Table 2) .
V\?'no)ﬁu—>@J:i%b&i@ﬁ@%ﬁ%cc;@‘bT’E%fsm}i@%ﬁ%%%zﬁéf&mo7‘6733\ FITCH7
NORTZ0TY 2 HUEZ BN B A N ETRNICREERE, D02 00— (pD1D) kBT
SHIFBH R D— 2 RENICRET 5 & BE 5N,
HEEL 1 1976(CKrco and  GoldbergA$ ™y R (DSKAFSRE A H— YHUATRUET B & K25 DSSTR
b\’§7CWhite‘5 (1982) ba‘H—Yﬁﬁimﬁiﬁiﬁ%ﬁbjfeimok}fﬁ’éﬁﬁbfc%é\ 86% DEE
FORMTHo EE2BELTN B, H—YHRRBHAEY TEBT 3T 2 BH 5 TNB &
M5, 7WX’N’Eﬂénkﬁ&tca’%g}ﬁﬂ)mﬁﬁng:ﬂ%?%é&%ianrv\éo D
B OWFFE BH—YHFURDIERLZ A T B3, AEBRTHEHEOIE S ICREBFUEFERIL
5éﬁamﬁ<\ﬁ—@ﬁ%%%mt—ﬁmm%%&4ﬁ?écawm%?ééo—ﬁ\%ﬂ
TZRBOE—ISHUARERTE ZE ) 70 —F VHUAIERZRIZ . EZ, £%, BRES2Z0D
BNZEFTHAINTN 5, AERTR., BOMEZERU 5 3H—VRRCHT 3E ) 70—
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FIVHURDIERLZAATCH, BRTHSOEXSICINETDREEZESFKRIBLN TN N,
ARETRR, €T OERTFZF WML,

Table 1. An example of the production of H-Y antiserum

Antigens No.of Interval of No.of mice positive
injections injections /immunized
Spleen cells 7-10 7 days 0/25
with adjuvant 6 14 days 0/3
Sperm with adjuvant 6 14 days 0/14
Spleen cells 17 2-3 days 1/15

Table 2. Fusion and cloning of hybrydomas producing antibodies detected by
ELISA of the mail tail epidermal cells

Experiment Fusion and development Cloning
No.of wells No.of wells No.of No.of No.of No.of

with full positive monoclones positive stocked
grouth wells monoclones

I 980 203 4 74 36 31

L1 588 146 2 48 3 1

III 294 46 0 - - -

References
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embryos. Science 193:1134-1135.1976
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Sex Identification of Rat Embryos by

H— Ymonoclonal Antibody [ Pleliminary ]
RN - NBRE - LEHER . BEES

Eisuke SATO, Kyozo UTSUMI, Masayasu
YAMADA and Masataka YUHARA

ﬁMﬁ?%#%%%%ﬁ?ﬁ%,%i#Eiﬁ%%

Laboratory of Animal Reproduction, Sch. of Agri. Okayama Univ.
*) Shigei Medical Research Institute

A male-specific (H-Y) antigen was discovered on the skin-graft testing
within a certain inbred strain of mouse. Most of data reported indicates
that H-Y antigen is postulated to be the products of sex detrminating
genes. We found the fact that rat embryos can be separated immunologically
either male or iemale at the morula satage(2). Rat female spleen cells
immunized to rat newborn testis and mouse myeloma cells (P3/X63. Ag€Ul;
P3Ul) were successfully fused with polyethylene glycol (PEG 4000) and
some fused -cell cultures were found to produce H-Y antibody, judging
from embryo assays. It is expected to obtain the single clone which
produce H-Y monoclonal antibody.

BE R - Y)WEE, BRERETOENTSHSEVbhTHDY COHFIKS 5 Hi e (5
L, REDBREICEO TR T LINOMBEA BT 2RANPBINTETHWE, EEOE, 7 v Mok > TR
S NP BLMAE  RTRIRINE I & > T, 5 o P ZRIOKER ORI BRI O MEAmE S h,
ZONOFEEI D SHEHE SN, > AREDSIIHS 05 DTS SBIRS Tk, WK~ E B LY
é@@%ﬁﬁ%%h%ct%ﬁ%Lt?it,meeMLu,7ﬁzm£mfﬁﬂéntH—Yﬁ¢%mm
<, = 20 scell ROMIABIRBREIT O, 35 - - SMEAEHNS T & AHE LS
KBRS, 7 FOH - YHIAOZRINA MRS T 5 BB AT 5700, H- YHEICHT 5E/ 70
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— FVHURBELE AN 7)) F—= DR T2 KA 7,

Hik: 7o FH- YHIMBERE, B8RS $/b5, Wistar R0 D AROH 4 IR
HBOBHMBAESEY A ML, FRRMET v b OBEENNE—REESRES L, 77— 245 —0—BR%ic
RIS N3 MEEHRMBE L. HMEOTENME, 5 5 FRBERARO:MlaSERBRIC L 0 RES WL
7 v FROMEREEISNZ, REROTUE~DSS Licko, RESIGIS W TREEOTE Wb DA, REL
FEINWTHMMLT 2bD%HEE Lo, oSN T v KO MBI AZIRINL, Z0Mdé~y R Izo—
~HROB(LARE (P3 u1)% P EGL000D AL FCHIlaRtA S ¥, HA THMTRAHIOD A % R EHE S
HTE/ I 0 —FVHKEENA 7)) F— <RI 2Rl HEE EEDOKOEEIR, 59 FORERDFR
BT > TRIE LT,

BR: 7 FEERMREEHARICKORBEINIHT » POMEPICH - YREDSELET 5 EREN
fo (Fig 1), ¥/, ZOHMFED

r—270o7) VESTT vy DR 20f Antitestis SOL Antispleen
KEEERLER, woownm 30 ) 40P

EEDOE TREMEILL, Thi = 30 f3w

0 $990% D HTEFH578 B I s 20t S 20}

¥ R0 OHEOHEBAZ TSI Elm : 31”

BRINFEE LoD X 0805 D ol ‘ o 0 R

#hs18 50t (Table 1) o HA 171 1/2 1/4 1/8 1/1 1/2 1/4 1/8

T e M CRbA G110 % A AR RERS Serum dilution Serum dilution

5 3 Fig.-1 Cytotoxy test of H-Y antiserum on rat male
SH7k, HERLEPORGKOR tail epidermal cell (o: Unabsorbed serum; @. Serum
WA~ E T B0 L DhDOWell absorbed with female spleen cell; e: Serum absorbed
B with male spleen cell)

ICEOTHABHT (—HoRER

) 11787579 Table-1 Sex ratio of full-term fetus developed from H-Y antiserum
24 2) exposed rat morula

TH ot Source Develop- No. No. No. Z Tatal No. No. of Sex-ratio
BECD of ment of of of of of embryo viable of
antibody after recip eggs recip preg to pregna fetus fetus
Wel 1% fRE (Glubul) exposure trans tran trans -nt recip Fe Ma Fe : Ma
5 Anti- Blasto. 34 132% 6 17.6 19 15 4 79 = 21
=*Ic
RRAIC L testis Morula 32 122 6 18.7 16 0 16 0 :100
O78== " Anti-  Blasto. 27  86%*x11  40.7 30 23 6 77 : 23
v LT spleen  Morula 27 121 8 30.0 31, 2 29 6 : 94
5, *) 52% of eggs per total eggs; **) 437 of eggs per total eggs

EE: AMROHERE»S T v bick > TEBISNIZH- YHIKIC L O 5 o TR A MEHEKIRIS 3 & & A3BE
ShhicEnicd, TOBBEE LD TR0, L LENSE, 7 o—FabifkifES5C itk -T, H
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—~YHFRDOBF AT 5L EBTEHEEZL SN, $TIkKWhite etal i, vV ZXDE/ 70— ik EER L
BB < Le v R SRIOBEHSIE RS, RYLTOED AFRTT » b &0 RNS NIk
ML 0 fERS e~ 7Y F—=D EEFICS 7 v P ZEIREHEIG 286056 5 £0RSh, Th
& 0 single cloned27 ) — = FSHAHFTX %,
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Analysis of an Antibody Like Factor to Porcine
Zona Pellucida Found in Human Sera

RSP « BEHE « FLEE— c REE =

Morihiro TAKEDA, Minoru SHIGETA
Koji KOYAMA and Shinzo ISOJIMA

SRR R AR

Dept. Obst. & Gyn., Hycgo Medical College

Incidence and characterization of antibodies to zona pellucida in human
sera were studied and the following results were obtained.

1. Some human sera showed the positive immunofluorescence staining of
porcine zona pellucida after absorption with porcine red blood cells, liver
and kidney.

2. The incidence of immunofluorescence positive sera in infertile women
was not significantly different from pregnant women and healthy men after
absorption with porcine red blood cells, liver and kidney.

3. Among sixteen sera with positive staining of porcine zona pellucida,
two showed positive stainings of human oocytes.

4. The gamma globulin fraction from the above two sera also stained
human zona pellucida but neither made precipitate on the surface of zona
pellucida nor blecked human spermatozoa to penetrate into the zona pellucida
of human oocytes.

5. There was no correlation between incidences of antibody to porcine

zona pellucida and sperm immobilizing antibody in human sera.

WE: OB AWNERS LB AR T2 HEAFA L DAk
T, HBHEAAATERACKENCRE IRV > Esn a0 HEW
AMARTHRIX DS VY RRERABLATV AV, AR CRAERA. X
BRARVERS SBOEARSENFORBEHASHGORIT R L i REE S
SNEHBRU L P INEHE MBS AEC CHERF L. £ FIEET®LRG
L-miEC 3t FPRDZHEEERZT-> .
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g BARBECR 7 20X G e r ez mmnEedlCclBfRGIen
#, B2HMAKLLTKEHME FIgXIE [GHAEDOFITCERF(ab’), %37°CI0DMKRIG
TE, WKk BARHAAXRERET CRXRAOXXOFELHEL., iboHEHKD
RECIAGCRINERERAVE. B2HARI72RE £ P IBREH < 7 2 Hetm
B, bt P FEABR M cRINEA ., £ PBDin vitroH R . b PIREHF L
RIGLMEZOBHEABRRE LY y- o7 ) vDECER L2 D%, in vitro
TUSRERIEE R L A RERAB L RKIGH. BTamx. SHREMHBCEHT~0B A X
A FRMNHEEMETCHEL .

HBE: XBRNEe POECRIZLALR2GNH LB EEZRL AN, HBmE2 7
A M R INBORIsHERVFH [t SAHNXLBBEHERZ, "ERAT
25.5%(19.1%), {FM ©33.1%(17.9%), Btk ©28.8%5(20.0%)TcH 7. HMmMFLIH
W7 RBF s BHEcRINBIZTENENG6.4%(4.3%), 13.1%(5.9%), 4.4%2(2.2%) &
Y., B 7 2B cRINBEIITXTOESN cBMEL & >~ (Table 1)

Table 1

Incidence of positive immunofluorescent staining of porcine zona
pellucida after absorption of human sera with porcine RBC,
Tiver & kidney, and ovary

x3
After absorption with Infertile women(47) Pregnant women(84) Healthy men(45)

Ig*! 1gG*? Ig 1q6G Ig 146G
RBC 12(25.5%) 9(19.1%) 28(33.3%) 15(17.9%) 13(28.8%) 9(20.0%)
Liver and kidney 3( 6.4%) 2( 4.3%) 11(13.1%) 5( 5.9%) 2( 4.4%) 1( 2.2%)
ovary 0( 0%) 0( 0%) 0( 0%) 0( 0%) 0(.0%) 0( 0%)

RBC : red blood cells

*1) Stained ¢ FITC-conjugated F(ab'), fragment of rabbit anti human Ig
(IgA+1gG+IgM)

*2) Stained ¢ FITC-conjugated F(ab'), fragment of rabbit anti human IqG
*3) No. of tested sera

T TRARERERANG TR mHRRINE 8 #. AFERINGE L 6l o217 2%
Bkttt WERNBRRBELRY, B FHEFREREB Al ONT
B, EnEn36BHE. 16BEE. 20RM% L2, FEBEONFE O 7 20EH
WHELHEFABAG L oMEBEZABR R 5 2 (Table 2) .

=112=



WILIPAEE (J. Mamm. Ova Res.) £ 13% $ 15 1984448

Table 2

Incidence of anti porcine ZP antibody in human sera
with or without sperm immobilizing antibody

*x
SIT

positive negative

No. of tested sera 32 28

No. of positive sera 8 3
absorbed with RBC*

No. of positive sera
absorbed with porcine 1 1
liver and kidney

* RBC: porcine red blood cells
** SIT: sperm immobilization test

BH., BTABEAGCI VTR, BBERNC LMo ETRL2CEDLAR
hot, FERIR#B 7 2NEHHLEABHEER L AEROE T cE P INEHFTR
ARt ERLEZbDR 2 DH(Table 3) . Zory—-J o7 ) vyIEKLBE B
Din vitroZEERCIZTHEEFIASRA R L -,

Table 3

Immunofluorescent staining of human oocytes by human sera
with positive staining of porcine zona pellucida (ZP)

Infertile women Pregnant women Healthy men

No. of positive sera* 3 n
to porcine ZP

No. of positive sera
to human ZP

* A1l sera were absorbed with porcine red blood cells (RBC), liver, and
kidney.
FITC-conjugated second antibody was absorbed with porcine RBC, ovary and
human RBC.
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EZE: JEANEHHORXPEC LRI b mEF o BEHAWARE
LTAERACERNREINRZA o clrad, FiR, B REINRAEED
RErREGRVIDEEIALNDB. X,

EMIRBEHHEAR LAEREERR T I2MEPDARFEC L > TRIES A E P it
HLTK2FECAFCH T 2HETH 2 THEME2HB .,
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AW FHARFEOFE1BE1BF 2 CCHRATEITCLERR0ERR
LEBACEUAWERELE T

COFEN EFENSCRAMALBUWNFRFROK LN bW, ARMFEALLTT
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Ultrastructure of Delayed Implanting

Mouse Blastocysts
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Department of Animal Husbandry, Faculty of Agriculture, Niigata University
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Niigata University School of Medicine

The ultrastructure of delayed implanting mouse blastocysts during the period of Days 10 through
30 showed no differences throughout the period, but was different in the following points, as com-
pared with that of intact blastocysts on Day 4.

I. Trophoblastic cells. (1) Elongation of trophoblastic cells that had long cytoplasmic projections
at the intercellular portion near the blastocoele, (2) Appearance of the basement membrane-like
material along the inner surface of the trophoblast, (3) Irregularity in the shape of the nucleus
with invaginations of the nuclear membrane, and the thickening in the density of the nuclear
substrate, (4) Disappearance of vacuolated cristae in mitochondria, (5) Decrease in the number of
rough - surfaced endoplasmic reticula, of polysomes and of Golgi apparatus, (6) Increase in the
number of lipid droplets, (7) Disappearance of fibrous inclusions.

II. Inner cells. (1) Irregularity in the shape of inner cells with fine cytoplasmic projections, (2)
Phenomena conceming-\ nuclear and cytoplasmic organelles and fibrous inclusions similar to those in
trophoblastic cells.
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Plasminogen Activator Activity

of Early Stage Mouse Embryos
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To study fibrinolytic activity of preimplantation embryos, microassay methods to quantify
plasmiogen activator in a single embryo were developed. 1, Preimplantation wmouse embryos
of day 2 and day 3 (4 cell to unhatched blastocyst stage) were incubated in 241 medium drops
containing 0,19 fibrin and 2 cu/ml plasminogen for 24 hours. Day 2 and day 3 embryos gave
complete liquefaction of the fibrin drops. The amount of plasmin produced by a single ovum
was assayed with synthetic fluorogenic substrate, Boc-Glu-Lys-Lys-MCA, and was 0,21540,041
mcu with day 3 morula and 0,335+0,039 mcu with day 3 blastocyst., Day 1 and day 4 to 5
embryos (uncleaved ova and hatched blasocysts, respectively), incubated in the same way,
produced only partial liquefaction of the fibrin drops. 2 , When applied directly on
plasminogen-rich fibrin plates, day 3 ova (morulae) produced grossly recognizable fibrinolysis,
No lysis was observed on application of day 3 ova on plasminogen-free fibrin plates, Five ul
medium drops incubated with day 3 embryos were applied on both kinds of fibrin plates and gave

similar results,

weE
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FSHNMERETH S L V3 HERNHNL VEETH - 125, RONABETH 5, PR Z 0 OOk
DOBATIZND LORETH 5,

o, BRLVITECLOLRERIE DT, PHRIBFOBELAE» %2 “RELH-T" V5
eEZ LN, FELOERE VS RH 5. ORI, RN, B2EE, MIREES X o0 T ORK
MEZ LN,

B2 IMPROTiLGEO—F L LT, BROPHROBABcHbbNE T IR I ) L7 FN—2 —
(PA) BHEOHEEOHE2RAA L, FPMOP ATy o F > — v L FEBROP AlcAF s, BEIR
B, MERRK, <7 m 07— 0. SREEMRE &b b3 E 5 2 BRIENT S, FHBOP A
I, BN OBERVBRO S ERLBRESBRL iEHEL T 28 %2 ER T eyzyne cascade %<
ZelrTui r—YHCETA D, PAFRHIBICRECHIET 2042 53, TR RKIERHEMRON
FBETDLEEINTVS, $1, BHEEEMED in vitro BRRICBNT, W P AFEMISE
LB S nNEH, COEBSBEOLBE, BEEEHLE->0ID & 5101 P AFEIRC L 50
b Ly, REEATITEROP ABREORGFHNSMB ST ITBEETHH LT, BLEDOX 33K
PHAT, BRIC LS L) BEIMMOBEICHIz - T, THIE» SRWE N5 PAFESBEOBECH
HEAL TV ADOTEIR VD L DFEBE LN ADTH 5,

%S
vo2 [CRFAwv =z, M8~ Hkm. &1 0EHML L,
Jerg T Basic medium for ovum cultz;e (BWW)
R Fibrinogen(F ib) : #—{b%¥% 5 Bovine fibrinogen type2 (PlasminogenEZH) .
Plasminogen (Plg) : $—{bF¥# S, Bovine plasminogen, Thrombin (Tb) : #HSY#E Human thrombin,
Urokinase (UK) : HfHBYI#F Human urokinase, Boc-Glu-Lys-Lys-MCA (PlasminHIEH &RER) :
T F FHERT. Kl
Z DAt ~ h UM: Falcontt, USA, #3001, 35x10mm, BEEJEEET: Farand Ratio II, USA.

Tk
A - BRI BAREC L - TE IR dayl,2,3 F 1203 dayd FTEHEL ., BHEREAC LD
sacrificel fz, EHROFERIIMEIRC L -7 (day 1), Dayl~3TIIIE, daydTIFEM2BWWT7 5 »
val, WeBl, 20T, EHRHEBETCERBLZFEE 2R IHELERL . # 3004 lOBWW kv 7T 2
Hit#L . PAEFEEOEEICA W,
Fibrin (Fb) /NEARTOREE B <7 7« v 23 -t~ VMO, BWWINE% 8 & ¥ >EBIL |
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ZNFNOWET dayl~4 © | Bww (= Fbg 0.2% & Plg 4cu/ml

1= HE R - . INS s
W1y eERLE (K1) . § oL R g s M . HW 574>

! I
75z % JBEIE  Boc-Glu- 2. &1 50, R ENDEREN : A\ |
WZAND, | ;
Lys-Lys-MCA % 0.05M Tris-HC1 3. BEEHNBOE 22, BWW I Tb | BWW(5042)
0.5U/ml &/0A - 1ERB A | p2 |

FE®E (pH7.4 NaCl 0,15M)1c BT 3, LEDOREIC LY, 2 L
N D7 47V (Fb) & (Fb0.1%.
310" *MITIEML, 1uldo PIg 2cu/ml, Tb 0.25u/ml) f %8 (= 5R

N , HPAL 25 RAEIE LT, 37C
% FNTR WW . 87T,
CENTNDOF bAHBWWA o o KNSR IRAR T 248N

B (2ul, BUELTWVLB) I {r%a~x—}pLE,
MATIICT20RH 1 v ¥ o~
— L TH, 10%EEBE 1nl & 1 Fb/ R

BEL TRIGRELEL . il XNtz aninomethylcoumarin 12 X% 380, FH#C 460,03 ORI % #Hl
ELI.

2R UHE—F Fbo/NaEcBEN I PABRERELE NP | BB 5 o0ic, Plgk, 0.05M
Tris-HC1 #EM@#K (pH7.4 NaCl 0.15M) 1z 10cu/ml IZiBAFL ., Zd 1mlic UK 2000 I.U./ml &K%
10u1/ml MA (RARRE 20 1.U./ml), 37 CICABRE v Fax— LI, BoNT528 L (P1) %
2ul ®tzh 0.1~0.5 mcu OEWEICHERL . ¥ T AL EHET Boe-Glu-Lys-Lys-MCA D3R 21T,
REREIERL 12,

Fb/vig(2p2)

WHEWEODT  WEELF b/NE L A EED R IER DR F
W5 R RO NERAED . B4 © % 0 b RWER T Fo [Pie] 5 | 5
Uiz (R1) . PATERIZ, Fb/Ng (BELE D) Fbg b | oL | )
TN OBALIC & > THIFEL | Fbg /N (T b 2K Plg + s | =
{HM) TP IEECY -TAEL I, Tb + -+ |
Fb¥Ric L5 P ARHE Plg&H L HFAHOFD p 1 = { =
TR EBL | day2~3 BN (f@ff) P A DRRHICH

W F b b EER R oW T 2 4 BSRIGRT 5 K1 BEHSER(EER

BRE, RBR5 T 4 v ORICDL 515 p IOBRBUNE TN 2 4 RHEERL . COBBRIOP A%

FbPARTEIET 2 HRE 21T-120 FbFRIT, Plg (2eu/nl) BFF123HAHD Fbg &K (0.19)
Inl& T bKIER (100u/ml) 5 x1% 0 CIIGHLTREL, EbIC< M JIICENTITCTOS v F 2 x—
2 —OWOKFEEIC 1RO TEML 72 B F b BHRITERD S 2 4RI HERL 12, FbgDismRik
3, R EEOTAHEIIBWWE, FLERL ERK %2 08 5BA1T 0.05M Tris-HCIABEK (pH7 .4

NaCl 0.15M) 2tz WIFNOLRNTERIFL7 754 LTH 5 1 6~2 4BRsf%kIc, C OBALIc—FKL
TMAﬁ%Eﬁaeha$aaméwmwwﬁ$b\HAﬁﬁﬁ@h%ﬂt%@&Fbﬁgmbawibno

=139~



P OB G OR

ER

WL AL (J. Mamm. Ova Res. ) 55 1% 25
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0.041mcu, day3 22:00 0,335+0.039mcut | day3di&h FTIT, REWCP | BEEOEMT 2 EmHBA LN

FER

Day 3 DREEMIIPIgHFAETTF b 2 3L 1243, PlglHFAETTIIF b 3MfE
HHLNE ot FbgeBAaTbeRIR 02U AINETA v*xa~x—rT5E, Fb2Tb2Ea
BEIt R TIEWP I EEDRED 51z, R2ICBWW/INENERIC L% day 3 REMOBEEL %21
T B8, H2ICMCAFEEHICISBP 1 7y —ORERETRT, £z, Fb¥EREDNDS> B, Plg 3AF b
AR T INERE O RR/ NG, Wz0EOOEBEHICE Fba@E»E»oNn, PlgEEF b BiRTIIY
L HDRFICHONTE R F b FRBRBD o d -1z, &3ICF b FEARIC X Aday 3 REMORBEEME 2

19844108

Dayl~4 O~ ZEEHICERL RO P 1 EEicownwT, M3ItRd,

13, BRI 2RI L 7 fBRE, day4 22:00 35 L ¢F day5 1:00 CIIP 1 EEARER BRI TCEEh 17,

Fb 4R
Plg-free
; 3 0
o 3 3
4 0
2 2 fad M
2 - G 3

RUES |Foo#| Pl (mcu) | &K
— + 10.215£0.041 4
Fbg — 7
Plg e 3
Tb 0.018£0.004 5
R — 3

S UHES L RREAEE

K2 DayIR&EROKFEAEM

HMEAMC (10 ""mol)

0/
//////
2k//y//
0.1 0.3 0.5
Pl (mcu)

X2 PIX&49%—F
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PRI Plghr 5P 1 %20 b, ., PIgEETTOAF b 3 %21T-72DT, PAEH2EFOPE
HEOF b HREEI BN EER 5N B,

BRL s s 0nT LT U REEEORFIC X > T, MACEEEENSENG, $12. </ a7
ol BOBEALCIEEL TP AR AT 5, In vivo TH in vitro TH. {75 h OMKIERIE%
MATPAFERESRHEINZONBLS5THY, MOREY BLICPAFBESBERXNZ20EB LV
rTHB, (BHEBEMI:IEET ST TP ARERKITS) .

P2 PLgB B F b PR OB RHEID» ) T | HBBED AU A2 PIgEHF b ERIcOET
SFbRBBBL -1, ThbE, 2B6BEPLATHBHOPAFEESHOAEHI N TV EER S
N%, FbPROBBERORME: P | BOMEOMIC I ERIEER S % 0T, BREREEC P
ABEHEXIET 205, FbERCEEN2ORREWLERLI 2 Uy 2208 R E TEEBRORMAD
WROBIRREDS, TOZOOFRRHEL THL LS N3 54 PAEHE (BEXREOMEEANT
BEET AT 2RETABITERVLEEbN S,

BYOP AEHIBRIEA» 5A T, 75 2 R

5B Glu-Plg Lys-Plg

R =457 F~N—42— (TPA) Bl ynxg— 5 m

€ (UK) BleABlxns, TPAEROPATHE, n 0.061 0.2

FbiriiFbg 555 L%, BHEOMEASA BN, Fbg = G,

10) 0.3 0.3
BCFbEETTELL (R4) o TREITPAMR 016 0.02

Fb .

PlgiZfEH T 2R 2B A 12D DORIGDE2 F b ds 0.1 0.2
10) EB D Km (uM)
UYL B HNTOE,  UKEHICIF b TR ke ()

L FogDEERBEL 50, IHFEOP 1 EEEF b R4 TPA(FE)® Michaelis constant &

5 1 EbaE F oD ARME . F ot Fed catalytic rate (X #t10)
AROLOHFLLEDP | 2BEEL 2, TN HOMERIT, TIHIHEOPAFHITPARTHB Z L 2B T %,
Fb, Fbg2&8F L2 Uy alcd PATFEHRISWENIOT, ¢ bIPAZWORNBIE U THEEL 12D
JTRBVEELLNS,

SEIXILBFOMBMELHOTP | EER2HEL | day3 (Jaff, B HY) 22— L 35BP 1 E
EPBALNTN, CORBRSROBPUCH I - TRIBERRUTCET %, I IERRIC-OVT, BWWIA
¥, REEE TOINCHEEL . MELEOINCT, —Bx 2L ¥ —HR#eO7 I UV BER»LATS L a—
2t 73 BEEUEERR (Fl. BME) SR N5, WOFATS 2EBROESDE VL 213K,
CORIERETHS, REBRTIE, MA7 I VEOY U BP L OF b 3RIEA2EET 0L, VU
ZAIBOBWWERERL b, RIEMLEOKBMERSINC L > TIE, BRORESFETR P 122 E
AoN%, DE¥WF b/NFR2BALX R T ZOBHDOP 1 2FETE LI FRIEHDNTTHEM, PAFE
EuFbwﬁﬁTT%b<ﬁﬁéﬂgbf\Fbﬁﬁ@ﬁgwlb~iiPA&hb®Plﬁiﬁﬂuﬂ%
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Swelling of Human Sperm Head
(Continuous Observations under Light Microscope)

KT B, LE®RZ, S8 =, AT %, BERTE

Takeshi NAGAE, Yasuyuki DOHI, Akira IWAKI,
Tasuku KINOSHITA, Akiko OKADA*
R KFEEFEE 2 ERARZH=
« M REEZIE 2 FHFEHE

2nd Dep. of Obstet. & Gynec., School of Med., Toho Univ.
2nd Dep. of Anat., School, of Med., Toho Univ.

Although there are many reports of sperm chromatin decondensation within eg-
gs, only two reports have shown this observations with the use of the electromi-
Croscopy. Nobody has shown the process of human sperm chromatin decondensation
with the continous observations of living ooplasma. Our previous report has
shown that calmodulin antagonist W-7 can stimulate the acrosome reaction of human
sperm, and that these sperm are capable of penetrating zona-free hamster eggs.

This study has shown the contious observations of chromatin decondensation

of human sperm treated with W-7 by means of zona-free hamster eggs. Although

various patterns of decondensation were recognized, almost all of the sperm showed
the following: l):the brightness of the post acrosomal region was lost just before
decondensation began, 2) chromatin dispersion began at the anterior one-third or
mid lateral region of the post acrosome, 3) the bright area origenated from this
post acrosomal region and gradually increased, 4) the decondensation of the post
acrosomal region was more rapid than the acrosomal region, 5) the oval shaped
{ing formation was shown to be a remaining chromatin mass by Nomarski Interference
Microscopy, and wés recognized at the apex area of the acrosome, 6) the periphe-
ral ring formation.appeared around the oval shaped ring formation which was fusing
in the front and rear. This ring formation was observed for a period of approxi-
mately 2 to 5 minutes after the oval shaped ring formation disappeared.

From these observations, we suggest that the mechanism of human sperm chroma-
tin decondensation does not resemble other mammalian sperm chromatin decondensa-

tion on the basis of such ring formation.
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&
BB T 0 A+ H R BRI o TR S C ot ) 5 b, BT CRER
&ﬁ%mfcf%ﬂfzft&%ﬁ%bfc%@SAD BHLTWwb, L LBEEZAVCABE TCEZHOBETCE
B h RO A T BB CHE L 206, »5RARCETITRICONT b4 HRT 58S
BREREINTVWILZELD b, PILERF—IRMEOWABE %L £ T I equatorial segment 2> b4
12: 3288 O VL postacrosomal region &2 8% 2 HncL 2, v BT OBET
[, BB C (P AT AE 2 B A SN SRER 0 R MM 7 & PR AA00 RO & (kAR R IO T B Hh 4 0 P £ B NC B
5L, BRI ELODVAEELD EEL2bNE, CORDEA T T PETEIEILERER AR
EGEE LA BELEC, cALOMEEAMT b ABICREL b L MICRDBE L0 (5) KD
tnTur, 19764 M0 Icrh, L b MICRIBE L DL LTEBEREA L% 2 —5EES
an, RERIGET ¢ b T HIICEA L THENE SN+ 5 & 58E I ko Barros et al >’
Talbot and Chacon' D &, & @ % % M\ CHIMIEHBRE & METHAICEE L, %5 RH%
EAEoTWwAE, Thid, fiomMALBHICErv» THEBEELTESTObh TE Lo L, v PETK
PLTRELfT2LRA TV EVLAED LE L bR b,
FrTAERAE, CORCET A P BFEBMAARRE CAEEME S L CFB S < 1% *
A THEME R R CERES L, BB 2MAEBA0THRET B,

£ B K F

HEAREBRE L T Krebs Ringer ﬁfé%mBWWﬁil’?) #FEAHL, 2N HSA(Human Serum

]

Albumin) 30m,/mé % IR0 L 7o BESME 37°C, 5%C0; in air Td b,

HEBEABEFIIVHEONLEEE, ERE T30 2HBE LESBILREBELC LY, W=7 50 4M
RmBWWIL 2 e A o 7 R ICH 2 1CHIE Liko | SRIMBBEE > £5or0b, L#d
OEBEFHTEHEDT300 xg, 5 PMEUZ 2ATVWRERD TRV (HRERTERER (KBFR
BE1~1.5x10% /me)%e L ko Ch% LmBWWIK THFEE 2 10~15%10% /né L 2 2L 5%
L, 28R incubationZ2 TV AMAERICHEHE I ko K TH, W7 %z, BESEENRTEHE
BafE® L, BERICHY R,

FHORA PR EIP O fE T HIET & 1 OMEWCEE L TfToko THDDL, T AT ¥ ~ax2—-6~9
B xR TRIERD &2 EBERic, PMS30iu, 48BHZHCG 30 iux&5L, 17~19 B
MBI X ) BB @I L 4o KIC 0.1% hyarulonidase THX M %, 0.1% trypsin TB
BHE+BhELAODLERICMHER L 4,

Petri dish(10%35mm, Falcon) I mBWW # 500 ul % /% mineral oil T#H o2 Db, LiLHE
BN FEHEWREIEMA, 30 9 %W L 60 43fH] coincubation 24T o ko RICHIZEL D L, mBWWH
TEHEHE, 274 N29 2 LCRBLY AN -2 X TEBALTEE Lk, CORB S —7 7 XFH%
FTFAAANTH,, HEBOBREZH CL oI Lk, B8, OLYMPUS—-BH2 ( ALAHZEBM
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FrLUERE / <12 x —WHOFHEEMBE) €AV o
& 2

EEMAEEFOFRTCIHNEATRE A FTEPEBAMEMORER2BEE KLk Zbh (Stage
Ia), MMOMNBEREFELEHEBRENTE L LIRS, LELL T2 LEEHPRAZVLLATL 3 K2
Y eROMRAGHAEIL (Stage I[b), BT OELEDOMRADERE LT B (Stage I LT OB
HMTRBEAGOBLICHESWEEE ( Stage I, Stage Ie) 2HHI L, K~ Xz OB % halo #iE
LT, RTEFONEER~OHBICIVELELIDEEL TWVE, TORK, EEHBIKEL, &
EHOELRETH2LnCKETL, halo BE O RIC L VB FEBEELCOMSEICRIBEEIN S L)
KR45( Stage 1d)o T HICHILA#ET &, BEBTEBOBANIC I 2BV A28 B bh (Stage
le), / ~r2*—WATFTHBEAMBE (UT/ ~r2*x—LBT) TRET 2 LI nREEHRE T
T Ehbh b (Stage 1€)o

HEogitr, ¢ VETEBOREBELEZDATYW L —HEOBETH LD T, Stage 1L ko
RICkk: THRE LA TFEBERBICE, FHRREELBO LN 2L 5% 52 (Stage lla),
JmnAx—CEL CREEZEE T L LPRBOBM LARFETOBREBE T L L23byrb
(Stage D)o I LR ED &, EHBRRBEEMRICETL -BMELT—4KL2Y, 2ALTZOH
PRI SRBELHI L T A EHBEEINS (Stage Ib)o / = v 2 —C kW CRIKHOEE %
BET L, PLOMOBEMEE L TORBIBREELRBD N L0, TOROMETAL LY M
MLTW»2 L9 CR% 5 (Stage Ob)o £ OB —FL LAEABRBERX T2 00 ICHET 55, BH
BREERXILES S OMBD A &3 TE 5 (Stage Il ¢ ) o

HEoZibd, e VREFEHBORE AL 2O ABRICHETE 52 —EOBRTH 50T, Stage 11
LB Lo

BHEGBRBEOWHRE, LELCOBEENMBEBO LT, (Stage Ma) ZHEREOFMIcEE &
LT, CORBRPOBIETIARBEEINTWVL S, T0%. BIMEOHEZ2I > T OZRROBRENSE
T3 20T (Stage Mb), Fkxldzh 5% Stage I & ¥ L %,

UEBE LA PRTEROEZRMEBERLEXNICRDOTLE-14 ORI R S, 2k, Thb—
HOBBEREMTEoTAbE, E2BTFRI0DMETLEBEEKT LT, £HEARKEV TH 2
Y BELILETR T TAH230EEL b b,

= 7
PPEMmICHER LK+, TO#HMmicrovilli®trapping WL VB IIAZTHLTW b DEELD
ntrss, P om BT REE S 2R EEE L OMTOMEMANEL AL DL EL LR T
Bl A m g e BB LA BB IOLA, T LME 5kE DR & ABERE, Fmicro
villi OBIEE~ D trapping KHLT 23D EBbhb, ToHK, HEHN1L3 TAdPRdL
b OB FCHHANEL, O LBAEBNRB Ik, Thid, HREEHETRD bh 5 RIBE R
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ST L, BELThro ChE, PERENLBIGERLICC WlEzBorn L 22 50,202
HEBICEFREBLUNCE OBBHEL 2 AB TSS9,

Box HEE LA rat)) hamster M T OAEGBEICL 540k b LB LTs), —i
H2BREEL LD,

HIEBEAREAGORD ShaEUICE, $s < RirEREERICHE, ALT B2, i
BRHRCEAEERBLCEZ LT LEBRBEEIN TV L, TR, TD haloBEETHETERIELIC X b IIEH
KHA L% chromatin % S LA L) BRIk b0 EEL bR B Talbot and Chacon' O,
BHEICI 288 T, BTEBALCRD 5N 5 organelle free zone THME L TV 525, KBEKCLD
BE I N % halo #i1EL, T @ organelle free zone & —H T 23D EEZbh 5,

X LA P B TERER AL 2 bR ZENICH, BHAACESAHAL, BEEEEY
T35 LVBEINK, COEMRBFFCERHLrBEEILST, AHEEIDII / =1+ 2 —CF
WITEHUHERTELID Thoke TOBELCDW THEREELRHTL S5, vy ¥xHETOLE
*Kmmmmm@4%ﬁ1MNMpmwnmn&Lfﬁ%énfkb,M)tb%%%xmf%@%
REENHER I N D LR ICHEEREN,

Barros and Franklin®of, 4% & —HFC > <4 B 0BE & FI5 % 1 M4 s 7 2o, Wk
GE(EAETEE*S YL ) CMERECI S TEBRINTVEEZELTHER, /<rvxx—CL3
BET, ChERTESORBRYW T2 LB LAC LY, cOoBECHBERECOBEET 2T
EHRAZVLIDLEZL TV b, TORERT 2 BEBREECO L), BETCOLL S MU
NORFIROHTIFELREZ A2, @< BHINTVL AV, 2Ok D, SHBE L LOBLEBE
CEFVANTOBEBMLETD L LEL T b,

SEBE LA PETR, Calmodulin BERW—7T2RHV» TEGERIGEREI A, BBCER %
WA CREREAE LB L 20 v, c ORBRIC+ b T EEME 30 5T 55 8%, 60 HTH
0 % DEHELBEC LA N T 5203 e WBHEEICHE L CERBBREH 0 HTF TICHER
ETHED s 2 b h e, SEBME0 DT k605 TEELkOREE BROBME L
THELZVDLEEL LN D, 37, AAME LAt  HIEBWIAERE, COoRCHT2LTO
WFoEB Ll LARTEZC, R2sZefokbDbdoke Lirl, KEOMTRAHE
B DBELAABICEBT L3O THok &b, TOXRRFTIRI MO AL THELEEL
bh B,

AMXETR, F2EAETEFEREICRV THEER LA, Tk, IRKHNL Tl ikt
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Effects of sugars on the attachment of

human spermatozoa with the zona pellucida.

E fE-X# R -KEHKRKL -"RHFL— -HTAX =E

Kazuhiko HOSHI, Akira SAITO, Kotaro MOMONO,
Koichi KYONO and Akira TSUIKI

RALRE R I E M R AR =

Department of Obstetrics and Gynecology, Tohoku University
School of Medicine.

Zxperiments were designed to test the effects of simple sugars and
complex polysaccharides on the attachment of human spermatozoa with
the zona pellucida. For this in vitro system the salt-stored human
eggs (Yanagimachi et al. 1979) were used.

The attachment of capaciated spermatozoa to the zona pellucida was
inhibited by fucoidin. Fucoidin was a very potent inhivbitor, com-
pletely blocking attachment at a concentration of 0.1 mg/ml.

When the spermatozoa were treated with 1 mg/ml fucoidin and were
mixed with ova in fucoidin-free medium, they barely attached to the
zona. However, pretreatment of the zonae identicaly, prior to
mixing with untreated spermatozoa, did not inhibit attachment.
These results suggest that fucoidin probably reacted with sperma-

tozoa, not with zonae.

# =
SREFICOVWTOMEILEFELESESEEL TV BD, FDAH =X LOHHIC OO TIFRLZRIFL LD
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BFFeIc O foHA & 75 B BB IE modified Biggers, Whitten and Whittingham' # (mBWWi0)

Th Do FDMKICONWTIZE 1IT/R LT

® & FIREAEOFR « REFE

HEBE 12X 2 1T7R U 7o

FiicE Nt FIPE A Dulbeccos phosphate buffered saline (PBS) HTHItIL, FABAMK
sETICkBE NARNT 5, 3~ 5[ P BS TLEAR RBEBERK (X2) ICANSTC. 5% CORKH
TABKERIEE R U CHUAS ¥ B, 48BEREIRICIRE & b i LRtk (0.5 MINH ), SO, +1M MgCl,+01%
Dextran) g Afl, FERICHT 5% T4°CTHRE LI EBICKEL Td mBWW KT 5 [EI2LEBERE L T

AW\,

EEEEARICANONE T LItk D, SEEZGBAALMT 505, T OB THE « @dtkicy

FRUHALA DT L1 AREAREIE C EHBES ATV B,

F 1. WIFIC A o R AR R DAL

modified Riggers, Whitten and

Whittingham #&

# 2. BRI DMK

B 5= g
TC Medium 199* -80mg
Fetal calf serum® 20mg
Lactate/Pyruvate stock soln. © 5mé
Antibiotics stock soln. ¢ 0.1mg
NaHCO, 160 me

Distilled water 20m2

g/2 mM

NaCl 4.910 84.00
KCl 0.356 4.78
CaCl, 0.189 1.71
KH,PO, 0.162 1.19
MgSO0, -7H,0 0.294 1.19
NaHCO, 3.000 35.71
Na-p''ruvate 0.028 0.25
Na-lactate 2.416 2.158°
Glucose 1.000 5.56
' Human serum albumin® 35.000
Antibiotics stock soln. © 1.0mg

" mOsmol 308

Louis, MO); 60% syrup, 3.68ml.
® Purified human serum albumin, Norite-trea-

ted, (Sigrﬁa Chem., St. Louis, MO)

DL-lactic acid, Na-salt (Sigma Chem., St.

< 100,000 iu/m¢ K-penicillin G and 50 mg,/mg
streptomycin sulfate in distilled water, sto-

red frozen until use.

This mixture has PH 7‘.3 under 5% CO, in
air and an osmolality of about 290 mOsmol.
*Hank’s solution; base; Difco Lab., Detroit.

M.
®*Heat-inactivated; Grand lIsland Biol. Co.,

Grand lIsland, NY. '
©200mM Na-lactate and 20 mM Na-pyruvate

in distilled water, stored frozen until use.

| $100,000 U K-Penicillin G and 50 mg,/mé

streptomycin sulfate in distilled water, sto-
red frozen until use.
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BERKRIC, BTOESHHELEE LTOEEOBROREHEEE AN, £ METOEWRHREE CRITEE
AR L1, M4EBEOBERIC OV TRE L a3 IT/R L7, 27T Control &ZEAIES HEIZED

SN - T,

@ ZREHOBATEREICEX 2HE

[EIRkIC 3 DE R A £ 1A TRET L7z UL/ DI Fucoidin, Heparin, Chondroitin

sulfate AT, @ THBEAET IR ) <—Thd (K4), EBROBIEIZE 4 ITR LD,

E METFI

Fucoidin OFE T TE L BHEFEE S MHIS N, TR Fucoidin (BREE THRED LN,
3 RTEWEEEICHT 5 EEHOE

M4 ZHRHEOBE

Fucoidin 734 %>

-3 BT - EBEE
T < i
(mM)  EBKE H H
24 O H o )
D-Fructose 100 + H - H i H H AM
D-Galactose 50 R -0 5 o T o H oH 0—
s 0503
100 H oso&’:so; H OH H OH H
D-Mannose 100 s Fucose sulfate Fucose sulfate Fucose
D-Fucose 100 H+ 73— ZWE 70— ARE 7a-2
- D-Glucosamine* 10 +
e ami *
D-Galactosamine . . 10 ++ Heparin ~A/SU >
N-Acetylneuraminic acid* 10 +
] _H_ CH,0H CO,H CH,0H
: OH H O H 0
L-Fucose 100 ++ H H
50 W H 0o—N\OH H o H o
10 H+ —-0s0,0 H NH H OH 0O H NHSO0,0—
Arabinose 100 + 200 S0;0
B . Glucosamine sulfate  Glucuronic acid
D-Glucuronic acid* 10 + PRI, S50 R
D-Galacturonic acid* 10 +
N-Acetyl-D--glucosamine* 10 H Chondroitin sulfate A 2> FOA F B A
N—Acetyl-D--galactosag’\ine* 10 + B e
N-Acetyl-D-mannosamine* 10 H o i o 560
- HOA
OH r’ﬂ_o OH ‘jQL_
Control (None) ++ R )
H NHCOCH, H OH n

* SRETIHRFEDREIETT 5,

N-Acetyl-galactosamine  Glucuronic acid
N-7EFIN-HZ7 b3 Tronolmi
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£4 BF-BPHEHCHTAEEEOLE X5 Fucoidin KT 5 LU Fucoidin A ERT

£ % B oy A L O — B
Fucoidin 1.5 - " 3 & OB o Eé&%”ﬂ%
Heparin 2(1) —*_Jr F(ulclz;ﬁﬂrlléﬁfﬁﬁi) oo ==
Chondroitin sulfate A 2.0 5 m g ﬁ;;ﬁ%&gﬁaﬁ) +
Control (None ) H w®ou woun o= +

® Fucoidin iC &k 2¥F & 5V IZIPEHE ORILEY, BTOBWHEEICEGZ LB

EMEFH L I3 E MNIRBEBRE A Fucoidin 25 Img,/MéS £ N B EBEN TS So U 1 BrRIRTAME L, 5
KT 1EIBEE L RICEBRDICN L TR FOBPERNOEE®EZE o, KTFOwAITELE (230Xg
593 1Kk -1

Z DBHEEER 5 ITR LIcdS, COBEEHEFERLEEL o & SITlfilda s i,

E 2

TROBERER, BT IERETOREEEICL > THESNS C EHREDRE TREICH S i
D>2d 5,

IO B IHEAL SWRINTH D, BTOMBERAITIIBEHOAFHEE LT 5, lectin
ARV ERICK B EBEPRETEICIE N— acetyl-D— glucosamine « N—acetyl —D—galactosamine
- D—galactose * L— fucose %X COBWEENSBEICAHLTE Y, BTOBETEIC bRBEOERELSS
KEET DY, £ LTINS S 5 VIR A F—INES OMEFA OB A > TV 3, FBFHR
BUTHEET IBHEEORETRAMAMARE, ZOBELBZ O FHYRBICL > TER Y INSZHEOBEREE
RELTVWEDTHA D,

CHSERBTFRBICHS T 2BHEIV DL OBYBTREESN TV S, TLEY P TEHTFERED
lectin BUHELIIEFOEAT O—BICKEET 5 T EDREDD B, BT fucose IBIRINICE ST S lectin
BYVEDS LT EAYRIBSNTO A, w2 Tid, % & 50 COBTHIET 3 &L 2 0%OZRELMES O, %
hicxtiEd % glycosidase THFELE LT HRBISHIBBL 51U HHTEh D, RETRMICHEYT
BOERBWPED lectin HWE LETEREED ligand BHES LWV ', Mus musculus (HEA~<
U R) (P80 sialic acid ( neuraminic acid ) ML T D neuraminidase MET, T —INEE
EHhHHEIEN 5, Mus caroli (FFAED< Y R) FIID A— methyl mannose AEPKE T D mannosidase
METRETESSIEHS NS, 75 TORBEENRTH S~ v XEARETO ligand BWEHSES T 5 &
OHEDH S ', Nazy —itBLT, Oikawa 5" FKZTREIAZHRESR (wheat germ -
agglutinin, WGA) THEY 2 &L FHHBKRE (MBS, MO lectin TRHEELH NN EhD,
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Fertilization-Associated Changes in the Murine

Zona pellucida . A Scanning Electron Microscopic Study

HEEAN S HREFR - &FA2DOE « BHBERM

Masato INOUE, Yoshimune KOBAYASHT,
Mitsue KANEKO and Akikazu FUJII

REBERF RS EERARFEE

Department Obstetrics and Gynecology, School of Medicine,
Tokai University

The surface of the zona pellucida from unfertilized and fertilized mouse ova
was examined with the scanning electron microscope ( SEM). The zona of a
mature unfertilized ovum showed a sponge—like appearance with numerous fenes—
trations, Up to 5 hours after fertilization no change was observed in this str—
ucture, except for sperm penetration hole which remained almost unchanged
even after cleavage . The zona of 92— cell embryo was considerably smoother and a

porous appearance was much less obvious. SEM—detectable surface change in

the mouse zona pellucida may be due to the precipitates of tubal secretions.

EE WL EORRSFRASBREOMEAE L bR 5, WBOE A, BHECEEHA TV,
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BRIPBERBTERZIRENZ2ELL, ZREMNIA4EL L2 ), THBECHAAKCHERINSL 2BD 9
CRABEREERERO S OT, BABANESUNOLEICLDEEL LN TNE, —F
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HA S BEMI O I F1E 0.1% hyaluronidase %
BUBERICEL, ENEMREREL 2o
18 B 8 D 32 K IF 1 58 1A B 4% 88 T I MHE I T A%
THERBL IO ERRICH Lo HFIZ2%
glutaraldehyde—=0.025M phosphate buffer
T 22~24B¢fHEZEH, 02% poly—L-—1y-
sinTa 55 LOMEBE LA <-4 352 L
BL, #EILTHLERT € b »RF)TH
KL, BARERET ko REFP IUET
—EXRE®R, BAEFISM-358 SEM
CTHBEL ko

MR~ v 2KZMIBEEIFEAET, %
OREEWOBREZ L, — R 2H > o

HEBELTWad (1 ~3 )0 BILKTRS L,

ZHFEORBMICEKNREO M E 2 /M
HONLLERICS ), KBHKE WHLoF
KELWRNEHIABEHNT AL (3 ), &
THECHICHEROE SR b B3, =¥
A ZWHEORBH %2R & L TPhillips and
Shalgi ((1980). 2% Lz, ALERD
BREPEFRO Y FERD bh %5 ko
ChEZEHRHMECI Y, BHFEOXRHEBE
BELREZL D TEEZWSLLEBDbN B, F
ERBROEKRETE, LiIZ LIEFEBEICH» %
ceElhpBEINL (KH4~5 ) Jack-
owwiamiDmmnt(1979)%iCQ)£5ﬁ
FrRuxed>T, ~v 2 RKZHINOETRES &
L7225, ¢hid Phillips and Shalgi (19
80 )BT A Lo, HOLAIKATLHE

19844108

B4 K2R, 26K/ I ze cElh %
B b (artifacts )

5 KREFI, M40tk

mTdh, BE, BKORBICHMEDLS 2O TERV»E B bbb, SHBEHS ERONTFL &
PHREALBIERZHEPOTN EFM LI O 2 BELZR LA (K6~T7 ) ZHHEH 108/
B EENEMEEINF20 BRCER T 2, COBRPOFBUFERRZRHEINOThICHNT EE
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ReLHICE BEANRBO bhic (K8~9)
FARBTFRALGLFT LIAMETCEZCZ
XA HBEINL (K )o 245EM
EXEDIOSZFEE LT, FREPRLC
ChTwnwsd (10, 13)0 LADR2TkKE
WL 2n8BoRNEIESLETHY, MEE
Rz bctldrn, T TCEHBFEr—EILT
LiBIC, TOBDOERTEKRZIHENE 25
gFME—MRICEEL, A—OHs-#35 2L
CHEEIEo 2HEPOFEHE L RZTHIN
K~T, REALPLFHT, Mokrd
<, Load B2 B2EAEBL LA L (K
10~14 )o LrLZhE 4T LD —KHO%
AOTEH ALK 15 Dk 5 KKRZEREITL
AERLERF BBE I NI,

ER . BHHEOEBEAFWEE XTI
TET B LB Z I ES AL TW

2~17 11
Ao 196 94 Barros and Yanagimachi

Fraxs2-RFORETFRHEESELIRMBICL D
T+ s e, tABEHFERELAWFZ
in vitro TR I T, REBENKDE R §
EWBFPICHED, TOPTRZRBRLEET 5
L, ZHROR FREERLDR T, X2
fiEIhsztzHEL, ¥ TEHFRIG
ICRBIRIE 5 4 7o #E\> T Gatkin b,
@ trypsin ( 0.001% ) MEIC L Y -~ & 2K~
FHHEORFRHAHELNET 2, ORBE N
BRMHEIC X K FREE M OZE LI trypsin in~
hibitor DFLEFTHIEI NG, T e b &

M7 M60mitk, MTRALERD S

BHERIGD » 7 =X 2 ERBERAD trypsin

BERIC L DR FRABMORB TS L M Lo —F~v xEMnkbhbh OEBRTH
FZKEH % trypsin ( 0.01% ) T 30 SRIME LTI FESHEEEMLES, ZHEMWICHT 55
FRAMUOTNREZHEBEH S HM2 6 10 M OM, b o EENEMRBRIENS GBS 2
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Bic—HK L T#Z 2ko ¥/ in vitro T
BLA 243 RAELE2BFR_EEHOEL
ERliko LR 2Ty ZEWH O F#
B AL trypsin IO L TRZ M2 % <, ¥
FREHEOENIZRHER CREZ 53, %
WM ESWHOEE LR T TREKIN D
3D LR b bBo =V XIIF % in vitroTH
B3+ass, BREBENOKHS0 2 IZHRET
BRMICHEIh e LALEOL 5 R &HT
THYZBEEEI L 2V, ERBER OKL~
TTREAFRICEE L 2o, I
FYRBENRNOBEZELERILIN T, &Y
FRIGHFRINDL O, EFICHEEE N
BTHbo RIFICH > BHH OREENLEAL

. B8 ZFEHEM 10O T
& LT, Baranska®» (1975 ) (& ruth—

enium red ¢fa LA~ v 2 F % FBEEF
BEHRECCBHEL, RZTHHOBHH L 2B
Do, ZREMOTREABO LR TN b &
HE Lo IMBELCH LIKHEBIND 28O
5b, RRBRARBERNAMAEZELLIDOTS
b, BNARBEABEAWOUEL IZIDOTS
L5LELLNTNE, SEOSEMICL b
hbhOBBETYL, BUFORFRZHER
TREMLZ, ZHEMI0 GHEL V£
ZAT AEARRBO bh ko TD L 9 2EAL
ARV ELWHOLBCLD DO TIRE
Wt Bbh b, B ZHFTEROLE
ItZSEMTHBEBS LAHELE DOTD
7s\no Jackowski and Dumont (1979) %
~vAEANT, FUEEEETHICL VE
BHICEILTHLEHRE Lo L2 LEOHRERZREINOBEBE LT RLABEARER, BoH K ATHE

K9 [M8omihk

M LBIDTH% WTFOBEE, MAKZILTLIBES TREZL, HFECevEhz FOAT
MEMAR T A L2300 TABELORLASZRENCREBONTFOERSE R, bhb
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B10 2 5%E5m B11 o 2E08, 10 OHAK

NowoskKZRIMOETNEL{FA LTS %0

WOBRFBERHEORMNWENLE L TRLARKE
BI11BMoMFE, bhbho 2H5E O

THICHYE T 5o LA 2T Jackowski 5 D
B, BHFEOENEZREHES B L&
CTHLEBIAILERLTWVWEENS L5,
— % Phillips and Shalgi ( 1980 f%vﬁ
AR LU 222 -DKRRENE 2HEN%
HEL, I 2FHFTEREOZMLERD
bhiap2bBELTHWbH. SEMTHE
INLEHHFOENMNBE—ELRLEDOI DT %
o, BRI L > TERZBMEBEAEE
LbandDddbo MESWHWOER T~
WEEXMFRI>ThrabRE20H0 N

M1z 24%58, 10 Ok

o TREIECBRAOHTICE > TH, C
OXorUEHrBEEIATLESTREEDS T2EL bR b,

<~V ZAFEWHGTOBWHMHETZRER L VZIL L, BRYEE W, 2-mercaptoethanol, ® % Wil So—

i ’ 4,7 14 ;
dlium periodate ICXf L TH#W¥E & % %5 o Schmell and Gulyas ( 1979 ) &, &#@mito s,
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K13 22#%H, 2EOMFRAILER 14 245, KI130BEIEK
b5

ThbbERAFTOEEIRBENICEETNS
ovoperoxidase I & 2 THHKIN 5 & HE L
TWwbo L LAEORERTERE B OEL
KT 2, EHFRADOMEZHELER
BohEh o2k RMEBRKROASLSEM
LOW—DOEMEMFRBACOOHEET D 2%k
BMFRALOHEIEI2 TS 52, 25H%
PRz >2TIREAEBREIATLE>T
o

B15 24%0, EHFREIEERZHI
EELE W

=167+



10.

11

12,

13.

14.

MFLINAEEE (J. Mamm. Ova Res. )& 1% 25 19844104

x B
Braden, A. W. H., Austin, C. R. and David, H. A. ! The reaction of the zona pellucida
to sperm penetration. Aus. J. Biol. Sei. 7 : 391, 1954,
Chang, M. C. and Hunt, D. M. ! Effects of proteolytic enzymes on the zona pellucida of
fertilized and unfertilized mammalian eggs. Exp. Cell. Res. 11 : 497 1956.
Gwatkin, R. B. L. . Effect of enzymes and acidity on the zona pellucida of the mouse
egg before and after fertilization. J. Reprod. Fert. 7 . 99, 1964.
Inoue, M. and Wolf, D. P. : Comparativ'e solubility properties of the zonae pellucidae
of unfertilized and fertilized mouse ova. Biol. Reprod. 11 : 558 1974
Inoue, M. and Wolf, D. P. @ Comparative solubility properties of rat and hamster
zonae pellucidae. Biol. Reprod. 12 ! 535 1975
Inoue, M. and Wolf, D. P. ! Sperm binding characteristics of the murine zona pellucida.
Biol- Reprod. 13 : 340, 1975.
Inoue, M. and Wolf, D. P. ! Fertilization—associated changes in the murine zona pell-
ucida. : A. time seguence study. Biol. Reprod. 13 . 546. 1975
Baranska, W. , Knowinski, M. and kujawa, M. . Fine structure of the zona pellucida of
unfertilized egg cells and embryos. J. Exp. Zool. 192 ! 193, 1975
Jackowski, S. and Dumont, J. N. ! Surface alterations of the mouse zona pellucida and
ovum following in vivo fertilization : Correlation with the cell cycle.
Biol. Reprod. : 20 : 150, 19709
Phillips, D. M. and Shalgi, R. : Surface architecture of the mouse and hamster zona
pellucida and oocyte. - J. Ultrast. Res. 72 : 1, 1980.
Barros, C. and Yanagimachi, R. ! Induction of the zona reaction in golden hamster
eggs by cortical granule material. Nature 233 . 268. 1971.
Gwatkin, R. B. L., Williams, D. T., Hartmann, J. F. and Kniazuk, M. . The zona Tea—
ction of hamster and mouse eggs : Production in vitro by a trypsin—1like protease
from cortical granules. J. Reprod. Fert. 32 [ 259, 1973
Nicosia, S. V. , Wolf, D. P. and Inoue, M. : Cortical granule distribution and cell
surface characteristics in mouse eggs. Devel. Biol. 57 1 56. 1977.
Schmell, E. D. and Gulyas, B. J. ! First demonstration of mammalian ovoperoxidase

and its role in hardening the zona pelluciba of activated mouse eggs.

J. Cell. Biol. 83 : 203a, 1979

—168—



s 7L I8 B 5%
(J .Mamm, Ova Res.)

Vol.1Na 2 169~176)
1984

Chromosomal sex determination of bovine embryos
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Abstract

Chromosomal analysis of bovine embryos was attempted on 14
blastocysts. Eleven blastocysts (78.6%) showed metaphase plates,
but sex determination was successful in only 4 embryos (28.6%).
Failure to identify sex of embryos was due to contraction of chromo-
somes and a low number of metaphase plates. It was especially
difficult to differentiate the Y chromosome due to contraction.
The mitotic index of bovine expanded blastocysts was 2.8%, while
that of mouse expanded blastocysts was 11.2%. These results
suggested that more studies are needed in chromosomal preparation
of bovine embryos for sex determination.

Introduction

Chromosomal analysis studies for the purpose of sex determi-
nation of bovine embryos have been reported from many laboratories.
Sexing 2-week-0ld bovine embryos by chromosomal analysis of tropho-
blast biopsies is possible in about 60% of the embryos (1-5).
In the case of l-week-old bovine embryos, namely morulae and blasto-
cysts, about 60% of the embryos were sexed by Moustafa et al.(6),
while the successful sexing rate of these embryos reported by Singh
et al.(7) and Popescu and Cribiu (8, cited by Cribiu, 9) was about
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30%. Failure of sexing embryos is attributed to poor quality or
absence of metaphase plates. The number of metaphase plates
available for chromosomal analysis greatly affects the results of
sexing. As reported by King et al.(10), the number of metaphase
plates of bovine embryos can be increased by prolonging the length
of culture with colchicine. It is thus necessary to examine the
optimum conditions for colchicine treatment in order to obtain many
metaphase plates of good quality.

In this study, whole blastocysts of mice were used to study
mitotic activity. Bovine blastocysts were then cultured under the
conditions for mouse blastocysts for the purpose of chromosomal
analysis. The feasibility of sexing bovine blastocysts by this
method was discussed by comparing it with the methods used for

sexing mouse blastocysts and those described in other reports.

Materials and Methods

Mice were treated with 5IU of pregnant mare's serum gonado-
trophin (PMSG), followed by 5IU of human chorionic gonadotrophin
(HCG) , and the embryos were flushed from the uterus on day 4
( day 0 = day of mating ) with Dulbecco's phosphate buffered saline
(PBS). A total of 155 expanded blastocysts were used to study the
mitotic index. Cows were treated with 3500-4000IU of PMSG followed
by 30-40mg of prostaglandin F28., and the embryos were flushed from
the uterus on day 6 to 7 ( day 0 = day of estrus ) with Eagle's
minimum essential medium (MEM) containing 60 pg/ml of Kanamycin.
Bovine embryos were cultured by Brinster's BMOC-3 medium for 4-20
hours before the colchicine treatment, and chromosomal analysis
was attempted on 14 blastocysts.

All embryos were cultured in 5% CO. and 95% O, at 37°C.
Colchicine treatment of the embryos was attempted based on the
method of Hishinuma and Kanagawa (11l) : the culture was made by
BMOC-3 containing 0.4 pg/ml colchicine and kept for 2 hours.

Chromosomal preparations were made by the air-drying method of
Mikamo (12). Following the colchicine treatment, the embryos were
placed in PBS containing 0.5% trypsin for 1 minute and immediately
transferred into a hypotonic solution of 1% sodium citrate for 15

minutes. Fixation was carried out in three steps in order to fix
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the embryos gradually: first with a fixative of methanol and acetic
acid and distilled water ( 5:1:4 ) for 5 minutes, then with
methanol and acetic acid ( 3:1 ) for over 20 minutes and finally
with methanol and acetic acid and distilled water ( 3:3:1 ) for 1
minute. Each embryo was placed onto a clean, grease-free slide
glass with a small drop of the first fixative. Since the zona
pellucida of the mouse embryos was easily dissolved by the first
fixative, they attached themselves to the slide glass. It was
difficult to dissolve the zona pellucida of bovine embryos within 5
minutes with the first fixation, and some embryos were fixed for 1
hour. The second and third fixations were carried out by placing
the slide glass in a coplin jar filled with fixative. Spreading
of the cells was accomplished by blowing on the slide glass under a
stereomicroscope. The preparations were stained with 2% Giemsa,
PH 6.8.

The number of nuclei and metaphase plates were counted. The
mitotic indices of mouse and bovine blastocysts were calculated to

compare the mitotic activities or frequency of cell division.

Results

Chromosomal preparations of 14 bovine blastocysts were attempt-
ed and 4 of the embryos ( 28.6% ) were sexed ( Table I ). In the
5 embryos cultured with 0.4 pg/ml colchicine, it was difficult to
determine the sex because of loss of embryos during fixation
( No.4 ), absence of metaphase plates ( Nos.1l,3 ) and contraction
of chromosomesé( Nos.2,5 ). In the 8 embryos cultured with 0.1 or
0.2 pg/ml colchicine, the X chromosome was easily found ( Nos.6- 10
12-14 ), but it was difficult to differentiate the Y chromosome
because of contraction ( Nos.7,10,12-14 ). The Y chromosome was
differentiated in one embryo ( No.ll ), but the X chromosome could
not be found.

The number of nuclei, metaphase plates and the mitotic index
obtained from bovine expanded blastocysts, and, for comparison,
those obtained from mouse expanded blastocysts, are shown in
Table II.

Discussion

In chromosomal studies on bovine embryos, 2-week-old embryos
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Table II. Mitotic indices of bovine and mouse expanded

blastocysts
Species No. of No. of nuclei No. of metaphase Mitotic
embryos per embryo plates per embryo index
(%)
Cattle 9 157.0 + 26.0%%* 4.3 + 2.1 2.8 & 12
Mouse* 155 66.0 + 15.9 5.7 % 3.0 11.2 + 26.8

*: Cultured by BMOC-3 containing 0.4 Pg/ml colchicine for 2 hours.
*%: Mean + SD.

have been examined by means of biopsy. Recently l-week-old morulae
and blastocysts were used in chromosomal analysis. Sex determina-
tion was possible in 33.0% and 63.0% of manipulated morulae,
reported by Singh and Hare (7), and Moustafa (6), respectively, and
in 53% of manipulated blastocysts reported by Moustafa (6). Chromo-
somal analysis for detecting abnormality in the number and structure
of chromosomes was also possible in 44.6%, 48% and 47.4% of the
embryos reported by King et al.(13), King and Linares (14) and

King et al. (15), respectively. 1In these studies, colchicine or
colcemid was used under various conditions, and a few studies weére
reported on colchicine treatment (10).

Sex determination was successful in only 28.6% of the bovine
blastocysts in this study. This rate is lower than the successful
rate of 63% reported by Moustafa et al.(6), but it agreed with that
of Singh and Hare (7), and Popescu and Cribiu (8), who reported a
value of 33% and 30%, respectively. The main reason for the failure
was contraction of chromosomes and the presence of only a few
metaphase plates.

Heavy contraction of chromosomes was observed in the embryos
cultured with 0.4 pg/ml colchicine, and even when the concentration
of colchicine was reduced to 0.1 pg/ml, contraction was still obser-
ved. In mouse embryos, however, contraction of chromosomes was not
observed in theg culture with 0.025-1.6 pg/ml colchicine (11), which

suggests different sensitivity against colchicine between bovine

=1 75—



MALIRAFEE (J.Mamm. Ova Res. )& 1% 25 1984/FE108

and mouse embryos.

The mitotic index of bovine expanded blastocysts was an average
of 2.8%. This value is lower than the 7.3% reported by King et al.
(10), who cultured bovine blastocysts for 2-2.5 hours. They also
reported that the mitotic index of blastocysts was doubled by
lengthening the incubation time from 2-4 hours to 4-10 hours. It
was reported by Singh and Hare (7) that bovine morulae cultured for
4-6 hours showed a mitotic index of 8.9%, and by King et al.(10)
that day-7 bovine embryos cultured for 4-8 hours showed a value of
5.2%. This may suggest that the low mitotic index in this study
was caused by insufficient incubation of the culture. In the mouse
expanded blastocysts, however, the average mitotic index was 11.2%,
and this agrees with Singh and Hare (7), Sato et al.(16) and
Niimura et al.(17). Moreover, there was no significant difference
in the mitotic index of mouse embryos between a 2-hour and a 6-hour
culture (11). This may suggest that mitotic activity is different
between bovine and mouse embryos, or that the bovine embryos
examined in this study had low mitotic activity. It was shown by
Singh and Hare (7) that the lower levels of mitotic activity might
be explained by the existence of a donor factor. Morphology of
embryos might be related to mitotic activity, since the average
number of nuclei of bovine blastocysts in this study was 141.8,
while that of blastocysts used by King et al.(10) was 76.9.

In conclusion, sexing of bovine blastocysts could not be
achieved with the culture condition for chromosomal preparation of
mouse blastocysts. More studies, especially on the concentration of
colchicine, duration of culture and morphology of the embryos, are
needed in order to obtain a higher rate of successful sex determina-

tion of bovine blastocysts by chromosomal analysis.
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vy DERBE I4ECO L TREEORIZ RS, TOMR. 11 M (78,6%)
DEZFEIPCHHERE A LN 41H(28,6%) DI THINHEN AR TH >
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Fig.l Chromosomal preparation of bovine blastocyst
(No.6). Five metaphase plates are shown.

Giemsa x170

Fig.2 High magnification of Fig.l. Metaphase plate.
Two X chromosomes ( arrow ) are observed.
x1460
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Abstract. Sequential changes in capacitation, acrosome reaction and
hyperactivation were estimated with ionophore A23187 treated goat sper-
matozoa using zona-free hamster eggs. The eggs were co-incubated with
the ionophore-treated spermatozoa with or without preincubation at 37°C
for 0.5-4 hours in the drops of BO medium. Acrosome reaction and hyper-
activation occurred almost simultaneously in the spermatozoa. Their
penetrating ability to zona-free hamster eggs dropped rapidly there after.
Early capacitation and acrosome reaction were induced in jonophore-treat-
ed spermatozoa compared with those preincubated in the female reproductive
tract.

Introduction
There have been many studies on fertilization in vitro for the purpose of
investigating capacitation. Acrosome reaction is essential for spermatozoa to
pass through the zona and the egg plasma membrane after capacitatioﬂ)
Yahagimachi(1970)” reported a characteristic movement of capacitated hamster

spermatozoa, later called "hyperactivation"®’. It has been known that the
acrosome reaction and the hyperactivation have close relationship with capacita-
tion? %), Yanagimachi and Usui®’ have suggested that capacitated spermﬁtozoa

undergo acrosome reaction and hyperactivation in a medium containing Ca
Using ionophore A23187 as the ion carrier, studies on inducing capacitation,
acrosome reaction and hyperactivation have been made extensively in many species

*"’. However, information with sperm of the domestic animals is sparce and
the reliable methods for evaluating acrosome reaction and hyperactivation have
not yet been obtained. We reported availability of the triple stain method for
evaluating acrosome reaction of goat spermatozoa'?’.

In this study, sequential changes in capacitation, acrosome reaction and

hyperactivation of jonophore-treated goat spermatozoa were examined using zona-
free hamster eggs.

Materials and Methods
Media. Brackett and 01iphant(BO) medium'®’ was used as basic medium, BSA
free BO medium for ionophore treatment of spermatozoa and BO medium containing
both 3 mg/ml BSA and 2mM caffeine for in vitro fertilization and sperm incubation.
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Preparation of eggs and spermatozoa. Mature female golden hamsters were
superovulated by injection of 30 IU PMSG at the day of post ovulation dis-
charge and by injection of 30 IU of hCG 52-56'ihours later. The eggs, recovered
from the amplae of oviducts 15-17 hours after the hCG injection, were removed
zona pellucida with 0.05% hyaluronidase and 0.05% trypsin. After three times
washing, the zona-free 10-15 eggs were introduced into 0.3ml insemination drops
and covered with paraffin 0il in plastic culture dishes. One of three mature
male goats of Japanese native breed, which had shown the highest penetrating
ability of the ionophore-treated spermatozoa in the previous experiment, was used
as donor of semen. Semen was collected by artificial vagina, diluted to double
with BSA-free BO medium and centrifuged at 1,200 rpm for 5 min. Washing was re-
peated three times. Tr;atment with 0.5uM ionophore for 2 min. was made for the
sperm suspension(2-3x10" /ml).

In vitro fertilization and examination. After ionophore treatment, penet-
rating ability of spermatozoa was examined as follows 1) Soon after ionophore
treatment, a part of sperm suspension was mixed with zona-free hamster eggs(final
sperm concentration:2-3x10° /m1) and incubated under 5% C0, 95% air at 37°C for
0.5, 1, 2 and 3 hours. Non-treated sperm suspensions as control were mixed with
eggs and incubated for 4 hours. 2) After ionophore treatment followed by pre-
incubation under at 37°C for 0, 0.5, 1, 2 and 3 hours, an aliquot of sperm sus-
pension was mixed with zona-free eggs(final sperm concentration: 2-3x10°/m1).
Following further incubation under the same condition at 37°C for 4 hours, the
eggs were fixed with 10% neutral formaline and stained with 0.25% lacmoid. Sperm
penetration was determined with existence of enlarged sperm head(s) and/or male
pronucleus(pronuclei) in the cytoplasm of eqg.

Evaluation of sperm motility pattern. Spermatozoa either treated or non-
treated with ionophore were transferred into the drops of insemination medium.
They were covered with paraffin o0il and incubated under 5% C0, 95% air at 37°C
for 0.25, 0.5, 1, 2, 3 and 4 hours. After that, sperm suspensions recovered from
the drops were centrifuged at 1,000 rpm for 3 min. to concentrate the cell number.
After examination of motility, 5 pul sperm suspensions were placed onto glass
slides and covered. Edges of the cover glass were sealed with paraffin oil.
Sperm motility pattern was observed using microscope equipped with dark field
condenser(OLYMPUS). Photographing of the images of sperm motility pattern was
prepared according to the modified method of Nakano') . A camera loaded with ASA
400 film was attached to the microscope and shutter was opened for 1 second.

From enlarged prints, the number of sperm showing hyperactivation was counted.

Evaluation of acrosome reaction. After the ionophore treatment, the sper-
matozoa were incubated and centrifuged in the same way as described above. The
sperm suspensions were diluted with an equal volume of 1.0% trypan blue(in BO
medium) and incubated at 37°C for 15 min. They were smeared onto glass slides
and fixed with 3% glutaraldehyde after washing with BO medium. These specimens
were stained with 0.1% Bismark brown Y(in distilled water, pH 1.8) for 3 min. and
with 0.8% Rose Bengal(in Tris buffer, pH 5.3) for 15 min. Observation was made
under light microscope(x1,000). Acrosome reacted sperm were evaluated as acrosome
Tost Tive sperm(both acrosomal and postacrosomal regions were not stained with
Rose Bengal and trypan blue).

Results

Motility pattern of spermatozoa treated with ionophore A23187. The iono-
phore-treated spermatozoa showed characteristic changes in motility pattern 1-2
hours after incubation(Table 2) in the insemination medium. By the ionophore
treatment, the progressive motility pattern, commonly observed in non-treated
fresh spermatozoa, was changed into whiplash -Tike beating of their flagellae
(Figs, 1 & 2). The latter pattern(Fig. 2) was same as or similar to that of
hyperactivation which was reported in other mammals sueh as hamster®’, guinea pig
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and dolphin'®’.

Fig. 1.2. Bulb exposure-dark field micrographs of goat spermatozoa, the shutter
of camera was opened for 1 second.

Fig. 1. Heads of non-treated motile sperm look like chains.

Fig. 2. TIonophore treated sperm heads show hyperactivation

Penetrating process of goat spermatozoa treated with ionophore A23187 into
zona-free hamster eggs in vitro. The penetrating process into zona-free
hamster eggs was observed in hourly intervals after insemination(Table 1). A few
eggs(19.4%) were penetrated 2 hours after insemination. The percentages in 3 and

4 hours rised to 70.6% and 86.1%, respectively. Non-treated spermatozoa were
unable to penetrate within 4 hours observation. Of the penetrated eggs, only en-
larged sperm head(s) was found at 2 hours, and the completion of formation of
pronucleus(or pronuclei) at 4 hours after insemination.

Table 1. Penetrating process of goat spermatozoa treated with ionophore A23187
to zona-free hamster eggs in vitro.

Incubation No. of No. of No. of eggs penetrated
time after experi- eggs With With With With
insemination ment exa- enlarged enlarged male male Total (%)
(h) mined  sperm sperm pro- pro-
head heads nucleus nuclei
0.5 3 29 0 0 0 0 0 (0)
1.0 3 32 0 0 0 0 0 (0)
2.0 3 31 1 5 0 0 6 (19.4)
3.0 3 34 3 11 4 6 24 (70.6)
4.0a) 3 36 2 1 5 23 31 (86.1)
4.0 3 32 0 0 0 0 0 _(0)

a) Non-treated spermatozoa were inseminated with zona-free hamster eggs(control)

Changes in motility and acrosome reaction of spermatozoa treated with iono-

phore A23187, Table 2 indicates hourly changes in the motility and acrosome
reaction of the jonophore-treated spermatozoa. They retained their motility for
2 hours after incubation. Thereafter, it gradually declined. Propotion of hy-
peractivated spermatozoa rised gradually from 1 hour after incubation and reached
to peak(37.6%) at‘2 hours. The percentages of acrosome-reacted spermatozoa rised
from 1 to 3 hours after incubation. The rising period was almost synchronized

—1 29—



WFLIIHFsE (J. Mamm. Ova Res.) 55 1% 52% 19844104

between hyperactivation and acrosome reaction.

Table 2. Changes in motility and acrosome reaction of goat spermatozoa treated
with ionophore A23187

Incubation Percentages of spermatozoa evaluated for
time afte ) b) c)
treatment Motility Motility Acrosome
(h) pattern reaction

0.25 59.3 0 8.9

0.5 57.6 7.6 18.5

1.0 53.2 27.1 26.8

2.0 52.5 37.6 29.3

3.0 29.2 18.5 31.4

4.0 18.4 6.4 28.2

a) Spermatozoa were treated with 0.5 pM ionophore A23187 for 2 min.
b) Percentages hyperactivated/motile spermatozoa.
c) Percentages of acrosome-lost 1live spermatozoa.

Table 3. Changes in penetrating ability of goat spermatozoa treated with iono-
phore A23187

Incubation No. of  No. of No. of eggs penetrated
time before experi- " eggs With With With With
insemination ment examined enlarged enlarged male male Total (%)
(h) sperm sperm pro- pro-
head heads nucleus nuclei
0 3 36 2 1 5 23 31T (86.1)
0.5 3 29 2 2 4 14 22 (75.8)
1.0 3 33 1 1 6 3 11 (33.3)
3.0 3 31 1 0 0 0 1 (3.2)

Changes in penetrating ability of spermatozoa treated with ionophore A23187.

The data summarised in Table 2 show how long the spermatozoa retain their
penetrating ability to the zona-free hamster eggs after the ionophore treatment.
The penetrating ability of the treated spermatozoa declined soon after 0.5-1.0
hour incubation and to only 3.2% after 3 hours incubation.

Discussion

The results of the present study have indicated that the ionophore-treated
goat spermatozoa show hyperactivation. Recent]y, the characteristic movem§nt of
ionophore-treated bu]ﬂ spermatozoa wa§ reported??). Reed and Lardy(1972
Talbolt et a1(1976) and Byrd(1981) " have suggested that ca’* chanel in sperm
plasma membrane increased by 1onophore A23187 should make up a physiological
situation for capacitation of the treated spermatozoa. Hyperact1vat1on had been
thought to be caused by metabolic chanaes requiring extracellular Ca 2+ | enzymes
and a good balanced energy sources’’ 5,10,21) " These hypotheses may be applied to
the goat spermatozoa. In vivo cond1t1ons, phenomenon of hyperactivation was
observed in hamsterzzzfga)and rabb1t28 ggg. However, in the domestic animals,
such as goat?®), boar' '’ and bull™"’ incubation of spermatozoa either in
homo]ogous or heterogenous female reproductive tract did not induce hyperactivat-
jon. We do not know whether goat spermatozoa incubated in vivo are the case.
Goat spermatozoa preincubated for 5-5.5 hours in gilt reproductive tract were
enable to be capacitated and penetrated into zona-free hamster eggs 26) . In the
present study, penetration of the ionophore-treated goat spermatozoa to zona-free
hamster eggs occurred in much shorter time than that of spermatozoa incubated in
vivo. The time required for capac1tat1on of bull spermatozoa20 treated with the
jonophore A23187 was shorter than in those preincubated in bovine reprog%ct1ve
tract(3-4:hours) ", in isolated rabbit reproductive tract(12-14 hours) and
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in rabbit uterus(5 hours) 8). It is also suggested that the acrosome reactl

may be induced rapidly if spermatozoa are treated with jonophore A23187'""

In the present study, the enlargement of heads of the penetrated goat sperm began
at 2 hours after insemination. According to the suggestion of Yanagimachi(1981)
1) on the initiation of sperm heads enlargement, attachment and fusion of goat
spermatozoa treated with ionophore A23187 to vitelline membrane may begin during
1-1.5 hours after insemination. In this study, formation of the pronucleus was
almost completed in 2 hours after sperm heads en1argement (4 hours after insemi-
nat1on)ﬁ same as data of hamster by Yanagimachi(1981) and of bull by Takahashi
(1984) 20 From the above data, it appears that goat spermatozoa was advanced
capacitation and acrosome reaction by the jonophore treatment, and that penet-
rated spermatozoa developed to male pronuclei in the normal fertilizing process.

Observation on the acrosome reaction using transmission electron micro-
scopy showed that the fusion and vesic%1ation between outer acrosome membrape
and overlying plasma membrane occurred Accoriding to Bedford(1968
the loss of acrosomal cap must have occurred after fusion and vesiculation in the
capacitated spermatozoa. The present results that the Toss of acrosomal cap
occurred T hour after ionophore treatment suggest that the fusion and vesiculat-
ion proceed within 0-1 hour after the treatment. Since there were no cumulus
and zona in the hamster eggs used in this study, it is proposed that the sperm
attachment to vitelline membrne occurred within 1-1.5 hours after insemination.
Hyperact1vat1on, evaluated as characteristic vigorous whiplash-Tike beat1ng of
the flagellum, is essent1a1 movement to pass through the cumulus and zona gk
It begins shortly before 3s8 ) the acrosome reaction or simultaneously® ) In the
present study, it seems that the hyperactivation was initiated simultaneously or
shortly after the acrosome reaction. It was uncertain whether this time lag to
the initiation of hyperactivation was due to the species specificity or by the
treatment of ionophore A23187.

Within T hour incubation after ionophore treatment, penetration ratio de-
clined to below one half. From the comparison of the data of this study with
those of preincubation in gilt reproductive tract?®’, it may be assumed that the
penetrating ability of ionophore-treated goat spermatozoa declines within shorter
incubation periods. It seems that their penetrating ability to zona-free hamster
eqgs began to decline after acrosome reaction and hyperactivation almost complet-
ed. However, even this period, spermatozoa retained their hyperactivation for 1
more hour and their motility for several more hours. In acrosome reacted guinea
pig spermatozoa, their penetrating ability decli#ned from 3 hours and hyperacti-
vation from 2-3 hours after acrosome reaction. Howevey, sperm mot111tyzwas kept
for 3-4 hours after the occurrence of hyperact1vat1on Barros(1973) " re-
ported that aged hamster spermatozoa with acrosome react1on are unable to penet-
rate the zona regardless of maintaining high motility. In this study, the time
differences in the fall of penetrating ability, hyperactivation and motility were
observed in the ionophore-treated goat spermatozoa. However, the physiological
meaning remained uncertain.
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A and Incidence of Polyspermy of Rat Eggs in vitro
Yutaka TOYODA and Masahito SUGIMOTO
School of Veterinary Medicine and Animal Sciences
Kitasato University, Towada-shi,034

Summary. Recently ovulated oocytes were obtained from immature

female rats of JCL-SD strain which had been treated with 7.5,

15 or 30i.u. PMSG and with 15i.u. hCG 56 h later. The oocytes
were inseminated in vitro with epididymal spermatozoa in a
chemically defined medium under 5% COj in air at 37°C. At 7-8

h after insemination, the oocytes were examined for the evidence
of fertilization. The percentages of the oocytes undergoing
fertilization were 100, 91.3 and 76.9% when oocytes were obtained
from immature females treated with 7.5, 15 and 30i.u. PMSG,
respectively. The fertilization rate in the oocytes stimulated
with 30i.u. PMSG was significantly lower than that for the oocytes
stimulated with 15i.u. PMSG (X2=12.4, P¢0.0l). The rates of poly-
spermy were 14.3, 17.7 and 27.5% in the oocytes obtained from
females treated with 7.5, 15 and 30i.u. PMSG, respectively. These
results suggest that excessive stimulation of ovaries with PMSG

may increase the incidence of oocytes with low fertilizability.

Introduction

Since the first report of successful fertilization in vitro
of intact rat eggs with epididymal spermatozoal), various conditions
for the capacitation of spermatozoa and the fertilization of rat

eggs in vitro have been reported.2_9)

Although these authors have
invariably used the superovulated oocytes from immature females by
the administration of exogenous gonadotrophins, it is not known
whether the variation of gonadotrophin dose exerts any effect on the

fertilizability of the ovulated oocytes. Very recently, Evans and
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Armstrongl have reported the reduction in fertilization rate in
vitro when the oocytes were obtained from immature rats which had

been induced to superovulate with PMSG. The purpose of this study

was to examine the effect of PMSG dosage on the rates of fertilization

and polyspermy of rat oocytes fertilized in vitro.

Materials and Methods

Recently ovulated oocytes were obtained from immature female
rats (24-27 days old) of JCL-SD strain that had been injected
subcutaneously with 7.5, 15 or 30i.u. PMSG (Peamex, Sankyo Zoki)
and 56 h later with 10i.u. hCG (Puberogen, Sankyo Zoki) intra-
peritoneally. All different levels of PMSG stimulation were examined
in each experiment. The females were killed 16 to 16.5 h after the
injection of hCG. The medium used throughout this study was
a chemically defined medium reported by Toyoda and Chang.l) The
oocytes in cumulus were released from excised oviducts and placed
in 0.4ml medium under paraffin oil at 37°C under 5% co, in air.

Spermatozoa were obtained from cauda epididymidis of mature
male rats (more than 30 weeks old) of the same strain and suspended
into 0.5ml medium. Sperm suspensions showing large numbers of

turbulence swirls were used. They usually contained 1.0-2.5 x 107
spermatozoa/ml. After about 10 min, a small volume of the sperm
“suspension was introduced to 0.4 ml fertilization medium under oil

in a different dish by means of a calibrated Pasteur pipette. The
final sperm concentration was adjusted to 0.4 x lO6 spermatozoa/ml

by changing the adding volume of original sperm suspension.

After sperm preincubation for 4.0-4.5 h, the oocytes with
surrounding cumulus were introduced into the diluted sperm suspension
and incubated for 7-8 h in a CO2 incubator (5% CO2 in air at 37°C).
At the end of incubation, the oocytes were washed, mounted and
stained with 0.25% lacmoid in 45% acetic acid. They were classed
as 'penetrated' if a spermatozoon was inside the perivitelline
space or the oocytesiwere undergoing fertilization. Those with
more than one enlarged sperm head or male pronucleus in the vitellus
were classed as 'polyspermic'. Statistical significance between

the rates of fertilization was determined by X2—test and the difference
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in the mean numbers of supernumerary spermatozoa in polyspermic

oocytes was determined by Student's t-test.

Results and Discussion

The results are presented in Table 1. Ovulation was induced
in all females except two of five rats received 7.5i.u. PMSG.
The mean number of ova per ovulating animal was 7.0, 14.6 and 23.1
for the females treated with 7.5, 15 and 30i.u. PMSG, respectively.
In 7.5i.u. group,all of the 21 oocytes were undergoing fertilization
with two dispermy and one trispermy. But, due to small number of
ovulated oocytes, the difference in either fertilization rate or
polyspermy was not statistically significant as compared with 15
and 30i.u. group. The percentages of penetrated oocytes (91.9%)
and of the oocytes undergoing fertilization (91.3%) in the 15i.u.
group were significantly higher(X2=5.4, P<0.05 and X2=l2.4, P<0.01)
than those of 30i.u. group.

The rate of polyspermy showed a tendency to increase with
the higher dose of PMSG; 14.3, 17.7 and 27.5% in 7.5, 15 and 30i.u.
dose group, respectively. The average number of supernumerary sperm
in the fertilized oocytes was 0.19,0.19 and 0.32 in the 7.5, 15 and
30i.u. group, respectively. The mean number in the highest dose
group (30i.u.) was significantly higher than that of the lower dose
(15i.u.) group (t=2.20i)P<0.05). This is in agreement with the results

of Maudlin and Fraserl which have shown in the mouse that the

frequency of polyploidy was raised in proportion to increasing dose
of PMSG. Austin and Bradenlz) and Odor and Blandaul3) reported that
the frequency of polyspermy in rat uterine tube was 1.2% (10/810)

and 0.3% (1/336), respectively. The rate of polyspermy in the present
study was thuch higher than those reported in vivo. Several factors,

4)

including sperm concentrations arround the oocytes

5,6)

, maturity and
postovulatory ageing of the oocytes

arround the oocytes7) and culture conditions for sperm capacitation
2,3,8,9)

, presence of follicle cells
and fertilization are known to exert some influence on the
rate of polyspermic fertilization in vitro.

v Al

4)

It has been shown in the mo‘usel that induced ovulation in

immature animals may cause an increase in tne incidence of abnormal

—185—



19844 10A

F25

(J.Mamm. Ova Res.) 5 1 %

= oy
iy

Wi L O B

UOT3eZITT3I9F buTtobispun s234A000 9yl

JO obevjusdaad «

(g°zL) (6°9L) (z-€8)
T S 8¢ 91T 09T €T €LT 80¢C (033
(€°28) (€°1T6) (6°16)
0 ¢ v el LVT T 8V T 19T ST
(L°98) (00T) (00T)
0 T C 8T Tz 0 4 TC G L
otwiads oTwiads oTwaads
-el393 -T13 -Tp x (%)
oTwIads (%)
oTwIadsAT1Oog —OUOR TE36H: ATuo wxads
sutTro3TAaTI=ad (2)
uUoT3ezZITI3ID] butobispun s934000 U3 TIM po3rIlauad e300
(*n°T)
pauTwexs s23AD0O0 JO °ON DSNWd

0I3TA UT sbbo 3eI JO UOTIRZITTIIIASF Y3} UO ISOP HSWJ JO 309IIF

‘T ST9®BL

—186—



WPLIPAFEE (J. Mamm. Ova Res.) 1% 525 198441048

oocytes with defective fertilizability. Moreover, Evans and
Armstronglo)have recently shown that proportionately fewer oocytes
recovered from superovulated immature rats are competent to undergo
in vitro fertilization than are oocytes recovered from control rats.
Further investigation is needed to clarify the cause of lowered
fertilization rate and higher incidence of polyspermy in the oocytes

stimulated with a high dose of PMSG.

This work was supported by a grant aided by the Ministry of

Health and Welfare of Japan for research on handicapped children.
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