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Characterization of the monoclonal antibody (B11C8) to
a species-specific antigen of porcine zona pellucida and
blocking experiments of fertilization by the antibody.

FLE ERNBT S E=m EFBeEE=" kit &£ mmEEs”

Koji KOYAMA! Akiko HASEGAWA!’ Minoru SHIGETA,"
Shinzo ISOJIMA! Taku NAGAI * and Yukio TSUNODA *

URBERMAFERRARSEHE, MK H S R R

l)Depa.rtment of Obstetrics and Gynecology, Hyogo Medical College,
Nishinomiya *’National Institute of Animal Industry, Tsukuba

Monoclonal antibodies(Mab) produced from one of the hybridomas (B11C8) which
were established by cell fusion of mouse myeloma cells(P3UI) with spleen cells
from a mouse immunized with porcine zona pellucida(ZP) were characterized and
their inhibitory effect on in vitro fertilization of porcine oocytes by boar
spermatozoa was studied. B11C8 Mab was IgG2a and reacted tissue-specifically and
species-specifically to porcine ZP. It formed an immune precipitin line against
heat solubilized porcine ZP in Ouchterlony's double immunodiffusion test,
suggesting that multiple antigen epitopes corresponding to B11C8 Mab were
expressed on one antigen molecule. The binding site of the antigen corresponding
to the Mab seems to be composed of a peptide-carbohydrate mixed portion. B11C8
Mab, either divalent(IgG) or univalent(Fab) antibody, showed a strong inhibitory
effect on the binding of boar spermatozoa to porcine oocytes. This suggests that
B11C8 Mab possibly recognized some antigen molecule related to the sperm receptors

on porcine ZP.

&
B (ZP) &, ¥ETORH, SR TZEOMIE, ZRINORE L O - /o EREE Y EREHE SRS %
HoTWa, 20 ZP IS RYE & L CoBOEENLAS 0, $1ZP $1ik" Y % 50 i3 ZP Gg® oo
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KX ZHED RS HIE SN TEMBBOHONTWV S, HL ZP Hilkic L 2 ZEAERF L LT, ZP REKHF
T2 TLre7 s —icHd 208 kEdTACLicky, BEEE, BTOD ZP ~OEABEEINIES L,
WrLre7s —LAD ZP HRicxd 2N L Ric ZP Kfiad s lickd, BTrve7y — o
HHNCLKEEE=Z 0 258 EPBEES NS, LrL, ZLOHRRH ZP ¥k [gG KE T ZP ~
DT OREAHHIHESNBH, 20 Fab AWTREEALMHESABMNC LS DT L7 —
ZDHDICRPFHESTE VD, H-oTHHFICTHF SO THAI LEZOLNT NS,

FEHOI, B ZP ET7 5 ZP OomOHIREREKE, ChEFAL T 2 o tiikRimic & 0 R HE
RAOMICH ZP Hifk% M L7z &0 5 Shivers® SoHRXICEHL, 74 ZP kx4 sE/ 70 —F
wiifk (Mab) 2fERIL, chAAWTT 2 KUt + ZP OFFRAHFECICHED ZREANDFEEIC O TR
LTk KRXTE, BERUICT S ZIP LDAKIET5—>0 Mab (BIIC8)%BAT, 0kt
ISTUEDHEARSIT & 77 IRD in vitro ZKERICB T 51k (IgG XU Fab) OEEBICO VTR LIDOT

WET 5o

Fik - o

© 7y EREWE/ 7 o—Ffik (B11IC8) D

B11C8 Mab OEBIICOWTIRT TICHE Lchs” 20OMIBE RS &, BT 5 ZP 5004554 7
oA Y ETVanyhEEbIT BALB /e vy RICHREL, gy R EMldE v 2 3 T o —< B (P3
/X63-Ag8U1 :P3U1) #£)xF L vsY)a—n1000D0EHE T THEEAE L, Bom<, HAT (hy-
poxanthine-aminopterin-thymidine) ;EREMIC TS a4 S €721, BRAGREIC T/ o—=v 7%
TV, 79 NORMEENAREIC K > T ZP EXIGT 5 5D Mab EANA 7)) K=< %18k, SE0OE
Bicid, CONEHRINICTS ZP OAERIET S Mab B4 7)) K—=< (B1IC8) %#AT, K&
TR L T2 DRE L% ED 5, AT - THEIEIC pristane %34t L7c BALB ¢ =2 2D
A7) F—=#iif (1x107) 2#BHd 5T Eick > THKEFELESE, ChhoHkESEL THO .,
@ #ifk IgG & Fab YEOFHE

BIIC8 N4 7' ) F =< D& FEXIE~ 7 ZIEKE D, ProteinA 2H 0T IgG %5 # L 7o, Protein-
A |3 SepharoseCL-4B #w 1m0, 2mgfiE S8 bDTH I LBESm (1 X 6cem) 2HWVI, 0.1
M phosphate buffer (pH8.0) T# 7 &% Fffb U1ctk, Hi#& Ei5200m X (38K (0.5~1.0m) %A, &
ST EE#%, 0.1M glycine-HCI buffer (pH5.0) 12T IgG # %M Lo 5.12mlD K L D ODagonm T
FEERIEICT29.03mg D [gG EADBDEES N, TDOWNIT.Tdng% Fab OFEICH 7z, Hikid B1ICS
IgG 12.24ng (BifE 48 ER) %0.01M phosphate buffer (pH8.0) i€ T20mg,/ mc#f# L, 0.01M cystein-
HCl £0.02M EDTA OfFHEFT, HREEZEAICKHLT1 /10080 papain (Sigma) %2MMZT3TC, 48
MRS S #1co BUSHK T, 0.005M phosphate buffer (pH8.0) Z#hii& L T36HAEN L, Ch% DEAE
cellulose #7174 (1 x13cm) 1ML, 0.005M#A>50.3M phosphate buffer il EAR (linear-
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gradient) ICCIEH S & Fab 2l (BAET7.26m9) %2187, i EICE T % Fab OfERIE SDS-PAGE
ck BNFR (23 kd) LEHUARKICK 2 HUABEHEDORIEICK - 7o
® REECHkEY

7 5 BIRBOHEEYF (6 #m) ROREEHY O AR EINZE B1ICS i b LSS €72k, FITC
EHE A (e X7 -0 7)) YRR [gG-Fay) A B MR TRIGS &, ik HEREHEM
% (Nikon) THEOHEAYIE Lo B_HUARRTS > TT7 5 IHEROHF » BB TN LD EMW T,
@ BegbifkiE (BLISA )™

B11C 8 SR DR 2~ B DickiEZE M 7o MAMLE (60°C, 6053, 0.05M Na, COs-HCOs
buffer pH9.6) icCaliE{bLic7 4 ZP EUT R ZORBRIGREICK 2 MHEFENZE100ug,/ mt kD
KMERL, ch#x10041 well T micro ELISA 7L — + (Falcon) ica— kL, 3% BSA BiKTHR
FOEAFESEA T oy 7 Lickk, ©4F vk B1IC8 IgG (0.21g,/10041/ well) Z#MAERT 1 Kfd]
RIGES "7, 0.06% Tween 20576 PBS THAICHAHH, horse-radish peroxidasef@ avidin (0.1xg
10011/ well) 2MNZ CTEETIONHEIKIGS &, #EE%, 0.02% H:0:5f ortho-phenylene diamidine
(OPD) #ilg (20g,/100 41/ well) %MA TEORIGEEIT - 7o 107#%1210% H.SO. ZMA TRIG% 5
|k =4, microplate photometer (Corona electric) I CTWIEEEHIE (4 ODswo-se0 nm) ZFTV, FRERIG
AT X 0 PR D EALHEE B DS iE LT
® BUkic & 5 2HEBRE £

W75 ZP filk (B1IC8) OZR~OHER, 75 Ine 7 s R KR TFERVI 728D in vitro
ZRR Ik > TR LT, EBRAEE, KIREET 5 I0KAIN% 5% CO. REEH 2K 2P T2~ 31B5RIA £
#ZL7t%, BPEMEE E~<y FTREL, Hilk (IgG Xid Fab) &HA5ng/ mA2ET m-KRB A T304}
G &1z, HihfLEE%, m-KRB i&C 3 [E# L7k, ZHAO m-KRB #IcH Lo A TR FIRE 2 x10°
/b TR Uz KT I3HE 7 & B3 EIKRIFS T2 181 4 ~ 8 X 10° /ml TIRER A 2 FEH BT 4 Brfalfis &
Ltz bDAaRRW, 125E%208: THEE (25% acetic alcohol), %t (1% aceto-orcein) L, (LAHZEEA
WEET THRTRE A & b15 > 7 LR 1 5050 M O HEPERTROE R D 2 15E L 7o

ERBRER

® BIL1C8 hifhk & T OXHEHUR D FF

NATY F—<wDE# FEEERI~Y 2R E /07 ) v (Ig) &7 7 AFRGUAE (Miles) LD VA
MRS & - T~/ B1IC8 Mab @ Ig 75 23, #ir 2a FEEKLERIGERT IgGa TH -7
MR TEIC & - TH~<7 BIIC8 Mab ORSARUERBRREMEIEIR LITR LI, 74 Bd&Oh TR
Y ® ZP MaE0ARIEL, B, TP, B, B, s 3R LS» -7, kR (74, £ b))
KOBEHEIMLIIC L BIEIN (NLRF—, Ty b, vUR) FHOTT-> LERREEORETIE, B11IC8
Mab &, 74 ZP LDARIGL, hEBOINE T2 KIELED -7,
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%1 EA1

Characterization of the Mab B11C8 Immunodiffusion test of heat-solubilized

to porcine zona pellucida porcine zona proteins against conventi-
onal (Con.Ab.) and Mab (B11C8 and

1. Immunogloblin class 1gG2a 1D5-2B7) to zona pellucida

2. Tissue specificity*
ovary (zona pellucida)
testis
liver -
kidney =
spleen -
brain -

I+

3. Species specificity**
pig +
human -
hamster =
rat -
mouse -

o et B3 1 GMLE (60°C, 605}, DHI.6) Ic T
+%, By the immunofluorescent kL7 %5 ZP Wik EHi 75 ZP Hilh e DR
staining of aocyies %5 L RILBERISIC & D B~ bDTHBe 75
7P % BALB/c =9 R IC$%E L TR i@
WO Ty ZP i (Con-Ab) Eoffficid, DL &b 2 RKDWBEBRMSEKR I NI, AJELT s ZP iTxtL
THE®L#: Mab T 5 1D5-2B7'V&BIIC8 RAME(LT 4 ZP L DMicZh 2 1 AD LM%
L, HWci#E Lz, Mab TR E N & 4 OikBE4E, Con-Ab TS N7 2 RDTLMER & B RS %R
Ltzo THIRIERICEES 2E5R T, @H, Mab 3HEHRICH L TR ERR L IS0, 825 1D5 -
2B7 Mab & B11C8 Mab oxftfifiid, sz € b —7MoFLETRELTERHAINTNT, 120
SF FICEBOE T € —7DBEEL TV S0, S VvAIBERIGICB W TREREER L /IcbDEEZ S
N5,

BIIC8 ®GHiRx & b — 7OWHEEFANZ 1w, Aligt7 s ZP 2#{HORETUEL T, ZohAM
DZAt% ELISA #ic & - THat L1, Trypsin M (ZP &H[100 # g,/ mé+ Trypsin 10 g/ mf PBS
pH 7.4, 37°C 183~ 4°C overnight), mixed glycosidase JL# (ZP #1100 #g,/ mf+mixed glyco-
sidase 50 g,/ mé acetate buffer pH 5.0, 37°C 1 #ff— 4°C overnight) kU@ 3 v ZRMUE (ZP &
(4500 £ g,/ mé+ periodic acid 20mM,“saline, 4 °C overnight, Sephadex G-25) i€ & -» THEICHIFEMED
EF%@DI
® 7490 in vitro ZKFRICKS S B1IC8 Mab D

77 fAIR & 7 4 KSE AR F & D in vitro ZFERICEIF S B11IC8 Mab (IgG KU Fab) O%¥EkH
EREDOEREZ 2R L, WBERDIEH < v 27 1gG ickk~, Bl11IC8 IgG XU Fab ikl
MIITRERICT ¥ PO TFOEADIIE S N1, BED- Y 2474 ZP Hitk IgG (Con-Ab) %X
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IHEE7 A EERc BIIC8 IgG HikMIEN T ZP Rl eEikEmoEmkms@s otichs, Bll
C8 Fab FiAMIEIITIE, HRELMEHOKEERD SN ih -7,

%2 Effect of Mab B11C8 1gG and Fab on fertilization

in vitro of porcine oocytes matured in culture

No.of No.(%) of oocytes penetrated** Mean No.

Antibody oocytes with enlarged with both of sperm
; total g P

examined * sperm head pronuclei / oocytes
Control 1gG 24 22(92) 21 1 3.0
Con-Ab 1gG 26 2 (8)* 2 0 1.0

B11C8 1gG 43 0% &% 0 0 0

B11C8 Fab 34 (27 Jrres 6 1 1.4

* Oocytes maturing to metaphasel were examined.
** The oocytes were examined 20 hr after insemination.
*%% pP<0,005

E 2

B11C8 Mab WHHEHRMICT 4D ZP L DAKIGT itk (IgG,a) T, ZOMILGHURL £ F— 71
FEST icKE L TEMEZEBR SN TV, Mab B TouiEt7 5 ZP & & ORIC LR Z K
L, %7 intact B 7 & ICKIGS & BAICH ZP REICRENMEE O E Ao B11C 8 SHGHR
I3, trypsin MU, mixed glycosidase ML, periodic acid MURIC & - THREHDE FEZKS LT HDH,
BZo ZOHE T+ — 713 glycoprotein FICHLEL, FisitkD R Hicid peptide #5r & FEH O MIEHD
B LTWAbDEHEESNS,

B11C8 Mab &, ##® Con-Ab & [EEICHZHEEIEM %2R L1, BIIC8 kD ZRIEEHE,
divalent ¥tk (IgG) DA TH < univalent ik (Fab) OBAICHESL LT ANS, HiCHifkd
7P EDORIGIC L » TR SN REEEMIC L 2T L7y — O ERRESFINEEZEZSLD S, FT
L7y — 2D b L EENIR FREGHEENFRKNEE I o b,

74 ZP IcB U BEETF L7y —OHEMICOWTIE, Peterson 53, 74 ZP x4 % Con-Ab
® Fab %AV TEEAERR AT, univalent FiADBAICE 7o TO 7 5 R~OFEAH M FEE
SNBECADPLFL LTS — 2D bDICHIRMEAS S EEZ TS, MHIC, Sacco 5 b SH 5L
1 TE58,0000 7 5 ZP OFSEIBUR (PPZA) icxtd A4k Fab S ENKE O ZP ~OfEEREERT
z & &, PPZA 2D 0D, KTIcHEEA L, PPZA MENE T, 79 EATER(MSRKD, PPZA
AT LEIET LTy —DEEL, CRRTENEF S EEI TV 5, FHOHAERTHW /. B1IC8 Mab
OHIGHIE T € b — 74 Sacco 5D PPZA HF Licd->TWwa &M, 4% B1IC8 oxttiiiiz o
WALT 5 ZP o ERSE L TIN5 0hs, BIICS Mab pREFFRMNICT S ZP LOAKRIGL,
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Z® Fab HEICE > T ZP "D TOHELBMEEINILEVHERIE, BHICB AN HETFL T4 —
SDFEOHFHETE b — 7 2B L TO B A HEDE D,
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Observation of Early Development of Fertilized Ova Superovulated

by Pituitary Extract Injection in Rat.
SEERKE - B B LHRA

Jutaro TAKAHASHI, Atsushi ITOH
and Yasuhisa YASUDA

AFRFRYROVERFZHE

Laboratory of Animal Breeding, Iwate University,

Morioka 020, Japan

As a part of studies to research the possibility of superpreg-
nancy, the early development of fertilized ova which were induced
superovulation by the administration of pituitary extract to female
rat was observed. Pituitary gland removed from 3-10 months old male
rat was homogenized and centrifuged. The supernatant fluid extracted
from one pituitary was administered to 3-6 months o0ld female rat at
metestrus. Effects of the pituitary extract injection on ovulation,
recovery rate of ova and development of ova in pregnant rat were in-
vestigated.

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

24 In most of 3-6 months old rats ovulated, the number of ova
ovulated was more than 20 and the average of them was 22.8+8.S5. On
the other hand, in most of rats over 7 months old, the number of ova
ovulated was less than 20 and the average of them was 13.3+5.8.

3. Nine of nineteen treated adult female rats were induced super-
ovulation at following estrus anc were copulated by fertile male.
Mean number of ovulated ova of treated rat was about twofold that of
control one on day 1 of pregnancy.

4. Recovery rate of ova on day 3 and 5 of pregnancy in the treat-
ed rats were lower ( 68.9 and 67.0%, respectively ) than those of
control rats ( 88.6 and 82.7%, respectively ).

5. Large vesicular ovarian follicles were not observed during
their early pregnancy.

In conclusion, the pituitary extract acted on ovaries of all
treated rats and promoted the growtn of their ovarian follicles.
Especially, in 3-6 months old rats, adninistration of the pituitary
extract induced superovulation frecuently and did not interfere witn
the early cevelopment of fertilized ove in pregnant rats.
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‘_Z y VEHAWTPMSGEHC G @ﬁ#ﬁ&_—’:‘rfot Zj%\%@ﬂ%iﬂgi%ﬁci\ hETEEZfrbh T
2o Lir U BHREFHL L T —BUCHHRRIGE C EEERCHE CLIR#ETH L Lhbn T
Who FRCHEBDPMS 6 & HC G I NS » b Tl BRFTOROEBEDLS <”\)%H€§di
ERAEHS 5 b &R « & RRLEAD S 22T B 5 b O FREOMI
WexiEs » MCBESELCGRESIZHR L. fETRIE T BHREMOREFICONTHN, BRI
IRFEOMBEMEERET L o

k& 5 s

1. BB : ZBC I Wistar 7 » P EFHA L BRI 7Rr 5 19RE L. SR
2341°C DERHTTHE Uizo BRI & AT BEICERE¥io 2. TEEKME - TEAMHL
Wiz 3~10 » BBOZERRROTVEES »  OTEEEHAV . BT » b & T—7 VHRET TR
EBUT TEELHBH L. O Snl OREABEAEKE & INABEICAN. —20°C TREL:
o IRAHIRIZ 3 » ALIRD B DR FH Lo BARCChEMHEL M2 TWAEBEARKE LI
RELSFAZ LS 2500r. p. m. (1,000 g) TISAHMBEL L. EEOLEE TEAMAN
ElTo 3. WET v PO TEREHEEORS. : —EO T EED SH Mt E —IUOHHC KRS LT
o BETBMET » I\ KK 3~6 » ABBIUV7 » BBLLED SFCHE U o REFAT » b
1213 28 HESD 12~ 1385 LD 2#EDF » MIERZ 4 HOMEZ 3ELLEL DRU KRR
OB R R X T —0SREREEE R U H ORBZIC. TRARMINK 2 EHE FICHEE L
Fro REET » M3\ BHEEOZ N BOBIEHEBR X 7288 Uiz RE#AT » M3 &
E3~12 BEBEOTID CREGEEZ R UEHIC, o 2 Bt %53 HEOREHOHIC=—F v
B SEEIRYIMNC X > THUM U B UT-o EAEME T T\ INERAROINFEzHx I
BICFE L IIEE LT FOEBLZMEE LIzo —H HIRHAL T » M 3~6 » ARORREE 7
s N EEV TEEMERS 2 BRORSEHHGE R T HIC, K27 » + E—BFRESE #
Bl fEX X 7T —HhOBETORFEC L ~TRBEHRL. COHZMRE1 HHE Lizo 4. HEIF. 4%
BXOWRRAEOMSE : TEAMHIKEREG LT KBS » P21 38X HD12
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TR EICEE « Sl g D - Y ERSH & IREIEIC 7 A U C AR B AR K% iR L TSRO+
JUORZEINUIz0 FEAOIIFH L ORI FEEE D OENS2HA L T FTHEEL . BEH

—1 96—



WILONAFEE (J. Mamm. Ova Res.) 2% %25 1985410H

FTFEOINEEE * AT L CAEBAHKE B L TEINL 2o SABEME T CRINL-T6
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3~6 y ABORBMES » b OEHEIIFRICK 2 BT EEBROEZEC DWW TRE L. £1ITRL
7o TEEK1 OO E TE3EE 3 HEORBHO B 19 FF 14 FICEESI L P L -89
BEOEHIEZ 22. 8 8. @ THINK OB D b o 2G5 LIHAICS 7 89 4 BIHEE
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BB LU 3FARD SN0 3R G TIIHINEED b el oTzo COMRD O TEME ASOH

Table 1 Effect of the extract derived from different number of pituitaries
on ovulation in 3-6 months old female rats.

No. of pituitaries

1 2 3
No. of rats examined 19 7 3
No. of rats ovulated 14 4 ]
Ave. No. of ova )
recovered z S.D. 22.8 + 8.9 24.3 ¢+ 11.6 -
Not Not Not
Cetilaed ovulated Ovulated ovulated ovulated
Ave. weight of 38:3 28.0 31.9 25.7 30..7
ovary + S.D.(mg) + 4.5 + 4.3 + 4.6 + 8.6 + 7.1
Ave£ weight of 280.7 216.7 274.5 8120 280.5
‘(“mzl)"l"e horn + S.D. + 59.7 + 78.8 + 46.5 + 116.9 + 66.9
Table 2 Effect of the pituitary extract treatment on superovulatory responses
in 28 days old, 3-6 months old and over 6 months old rats.
28 days old 3-6 months old Over 6 months old
No. of rats examined 14 19 14
No. of rats ovulated 8 14 9
Ave. No. of ova
. . . . 318 5.8
recovered + S.D. 9.0 + 1.2 22.8 ¢ 8.9 > x
Not Not
Ovulated SVELaTed Ovulated ovalsted
Ave. weight of 9.2 1.9% 33.3 28.0 29.9 30.0
ovary + S.D.(mg) ve & s + 4.5 + 4.3 + 5.8 + 6.2
Ave. weight of 280.7 216.7 351.7 248.3

pterine horn & 5.0, B8:7 & 17.5%

(mg)

+ 59.7 + 78.8 + 60.3 + 43.8

R S Rats that were sacrificed on 31 days old.
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HE DB GIC L > THRAMES » MCERICEBESIZ FE S BED LB X T DI X TOLEEY)
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TUTo FEAMAMER G UIRERHAT » O3 85 3~4HE (31~32 HER) ICEBO
DD HNT0 LU FIEEIBED SN Lzl « BE12HBETEHI LV BE H - 720
F7-\ HOIOMER TE - ARRE T » + OFEPHTH &L 40~50 HI T B OFEE. 2. 0%
1.2 ThoT0 HIILE3~6 » A7 v b (14 /1980 Di3EAED 20 LB AR
L. ZOTH1322. 848 9 Thoto THUSH U HFZ L7 » ABLLED 7 » b (97146
T3 20 LI E OB & e BT L A E7e s FiI3 13 3 £ 5. 8 THRBELABROZEIFD O
hishotz (F#3) o 3~6 » ABBXIOT7 » ABLLED S 5 » Ty 825 3 HRICHERLZWFD

Table 3 Effect of the pituitary extract treatment on ovulation
in over 6 months old female rats.

Control Treated
No. of rats examined 6 14
No. of rats ovulated 6 9
Ave. No. of ova
cecovered & 5D 12.3 + 2.7 13.3 + 5.8
= - Not
Ovulated Ovulated ovulated
Ave. weight of 318 29.9 30.0
ovary x S.D.(mg) + 5.2 + 5.8 + 6.2
Ave. weight of uterine 302.9 351.7 248.3
horn z S.D.(mg) + 60.7 + 60.3 + 43.8
Rates of 85.6 100.0 _
fertilization(%) : ’
Table 4 Effect of the pituitary extract treatment on ovulation
in 3-6 months old female rats on Day-1 of pregnancy.
Control Treated
The dzy of autopsy Day-1 Day-1 Day-2
Ovulatecd Not ovulated
Total 19 or more Less than 19
No. of rats 5 14 9 5 ) 7
Ave. No. of ova 12.4 22.8 27.2 14.8 e.1
recovered = S.D. + 2.2 + 8.9 + 7.4 + 5.1 — < 2.5
(Range) (11-16) ( 6-40) (19-40) ( 6-18) ( 6-14)
Rates of
fertilization(%) 822 94.6 - - - 100.0
Ave. weight of 31.4 33.3 33.4 381 28.0 28.7
ovary z S.D.(mg) + 7.5 + 4.5 + 3.9 + 5.7 + 4.3 = 2.9
Ave. weight of uterine 249.6 28C.7 264.6 309.8 2186.7 266.0
horn = S.D.(mg) + 51.5 + 59.7 + 45.9 + 72.6 + 78.8 + 51.8
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Table 5 Number of embryos in control and treated rats

on Day-3 of pregnancy.

Control Treated
Total No. of embryos recovered
19 or more less than 19
No. of rats 8 8 3 5
Ave. No. of embryos 11.3 20.8 31.0 14.56
recovered + S.D. £ 2.9 + 9.1 + 4.6 + 3.0
(Range) ( 5-15) (11-36) (27-36) (11-18)
Ave. No. of C.L. = S.D. 125 31.9 45.7 23.6
(Range) + 1.8 + 15.2 + 9.9 + 11.2
( 9-15) (13-57) (39-57) (13-38)
EMDIyos, . . x100(%) 88.6 68.9 68.5 69.1
' + 14.8 + 15.7 + 5.0 + 20.5
Ave. weight of ovary 27«7 381 46.3 88:1
+ S.D.(mg) + 3.4 + 11.0 + 12.0 +7.0
Ave. weight of uterine 182.9 204.1 216.3 196.7
horn = S.D.(mg) + 36.7 + 27.5 + 41.0 + 12.8
C.L. : Corpora lutea

Table 6 Number of embryos in control and treated rats on Day-5 of pregnancy.
Control Treated
Total No. of embryos recovered
1S or more less than 19
No. of rats 8 9 6 3
Ave. No. of embryos 12.0 18.8 20.3 15:7
recovered = S.D. + 2.0 + 2.7 + 1.5 + 1.5
(Range) ( 9-14) (14-23) (19-23) (14-17)
Ave. No. of C.L. = S.D. 14.1 28.8 28.2 30.0
(Range) + 1.6 + 4.9 + 5.0 = 5.3
(12-17) (23-37) (23-37) (24-34)
r-mb"y“/c L. X100(%) 82.7 67.0 74.0 52.8
T + 8.6 + 15.4 = 13.7 + 3.9
Ave. weight of ovary 32.4 40.2 41.5 3% 5
+ S.D.(mg) + 8.0 + 7.2 + 7.9 + 5.3
Ave. weight of uterine 200.8 214.9 211.89 221.0
horn + S.D.(mg) + 27.1 + 23.1 + 18.0 + 32.3
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Fig. 1 Morphological classification of emoryos of control and treated rats
on Day-3 of pregnancy, and percentage of each embryonic stage.
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Chimaera rats from aggregated embryo

BUERK - BEFRLE NG B EXEZ

Kenji KAMEYAMA , Shichiro SUGAWARA ,
Masaru KOJIMA and Junji MASAKI

RIERFBEHRERMEEHE

Department of Animal Science, Faculty of Agriculture,
Tohoku University.

Mammalian chimaeras are used for reserch on embryology and interaction of distinctive
cells in genetic disorder. Though chimaeric mice have been produced on a large scale, there are
a few reports concerning chimaeric rats. The present study was attempted to produce chimaeric
rats by aggregation between Wistar and Hybrid (Wistar x Brown Norway ) embryos. The results
obtained are summarised as follow.

1. Aggregated embryos cultured in modified medium ( Dulbecco’s PBS(H with Whitten’s nutrient
saline ) or Ham's F—12 with 5% fetal calf serum developed to blastocyst in higher proportion
compared with modified medium with 10 % bovine serum albumin.

2. A total of 185 aggregated embryos was transfered and eighteen of them developed to chimaeric
rats. Fifteen of the chimaeric rats grew up to adult.

3. Sex ratio of chimaeric rats was 2:1 (3:%).

4. All of the chimaeric rats had reproductive ability.

&
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BEAEBBR TV, LIEN T, AWRTIET v PRBITLZEAF 4 FIFHDOIDDRDOFEAERE, 5
FiE EOERHEAN, * 2 FTEBOEHEAAR

MERELUHE

FliEE®RE LT, HERO pH, BOKRIHEL BT Lico BREO pHBL T, pH® 7.4 L 7.0
AL BEEERYACIES, E@pHMN 7.0 THH I Lhibh ol i, BOKRREAZ, fE4R4 B
BD9:30& 13:30%HE Lico AU SMMMIETY, BOBICEE Licd D, BWHHAERCHCS
Tar—HieLn, EEIASEHLLT, FREALESVWIOCEbNI, 13 @ 30 KER L& 8 fifafift
(% compaction I LTH N, HHHREPCESDBRIELL NPT

U EOMREXERE LT, KO LHICEBREIT -0

Donor 124 Wistar % albino BBKREME T » b AV, —HIC Wistar FRE7 » 1, L5 Brown
Norway RHEF v b (FEBAE  ANERBYL v & —E) LTRIY, 2BHEOK (Wistar, Wistar x
Brown Norway : Hybrid) %7 B, HBFrHRLACHRZERE 1HBELLT, FR4BHED13:00~
13:30 B L, PBS 0.7mlC 0.3mg D7 mF —EHEMUILBER TS ~7 70 L THERATERE L1
Z D%, Phytohemagglutinin 0.5%, BSA 0.1%%&1s PBSHT2@HD Ml s £4 ¥/,

AERCH A LcREERT, 1) BEEERK (Modified medium : Dulbecco @ PBS (5 i€ Whitten DHRER
HrinztcbDo 2fiOESLIBEA + Y% Ca-lactate DEDLLEHE) W BSA%0.1%Mxtcdb D, 2) BIE
HERWIT 5% FCS # Mz teb @, 3) Ham's F— 12K 5% FCSE Mz cddD, THH, pHEITXT 7.0
~ 7.1 CHFEE LI

HEATRE, KB 20 BRIBCBIZE L, REEF 1o BBIC RAE LIt b DDA BIECH Lo Recipient
i Wistar %7 » b %L, Donor OZRHER HICKERRREC & 0 BITIRY FRIBlco BT, BRI
4 HE® Recipient & & V7 & — LKEEF T, ABIFEMC X 5 TIT 70

& ®

R~ DORARL, BIERER+ 5% FCSKOBMEI RS R<, BT 7/h olco Ham's F—12 +
5% FCS KTIRRET L, BELER+10% BSAR TR0 EL, BTb S o7 (table 1o

BB (table 2) ©OVWTiE, EF~ORER ETE gpmp) 3vFhbEns o ch’, Ham's
F—12+5% FCSXD 16.4 %t d Bhr 1o

AEMRTEENTISTED 5%, 15EAHAT TRRE Lico 209 bHEEDEILDOWTIL, Wistar £ D
BfE L Hybrid (Wistar x Brown Norway : B @V A# » b, BB ARER, thoBLiBE) o
BEEORETHEML (F 2784 7) p39TE, Hybrid £4 7H 6 ETH 0O, Wistar £ 1 7 OHFEFE b2
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BITEETH SToo WEHIL, F 45847, Hybrid #4 7L b 2: 1 THROFHLE D 10

Z =

EEF 2 THEOFEERIZ, FCSERMLUILKX TRIFAERFAN BB, REREDH 5 XEERA~OFREEERT,
“ODFCSEHMXTI0% w8 7o

BEEEC OV T, BEXLFEAEERE L, EOXTH ERCHBRD L CERER~FEL E
EREBELICHEETHAELNTE ), RPFANRBLAL DL BbNls LiL, EF ORERIED
S TeDT, BHEEMIc T EREH ORI H D EBbh b, EFRIEFERX 2@ U T 26L &K<,
RETEETH fco ETHCOWTS, BHEEMORE LT L NI ED & TES LBbIS,

BEFL ¥ CIOE LicfED 5 B, 65 Hybrid £ 1 7 Thoto D IO, HADHBERDOEHD LY
RETF A FTYARDOTOREICL 2D HH, AERTHBNI Hybrid 214 7OMEHKES, Wistar FiiH
koM hFEE S BAEESH/RIB LIcOM bt o LsL, BRI VT Wistar X1 718, *
AF 24 FRENTH Wistar BEROABED LD ZEEG1ES U LOBBE RS AT, BEROAAERED
BE S 1B 512 E0b, E£AHO Wistar FRHRMAEE Hybrid HRMAADRAREN GEEE) £A°
HBHENTEEINTI, IHIZ, BARKDOVLTE, TORBEES, BEFCOVWTHRANLETHL LR
Hibo

o WTiE, BEETADins, 21 THEOFR S ST T, XX /XY OF 2 7 HBET e A1
ANHEIDEBbND, * 4 FEEOBHENCOWTR LLRLF 2 7 @LOTHE T iR, §XT
OBEEPEFEENZ A LT 5 Z EHED BT,
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Table 1. Effect of culture media on development of the rat aggregation
embryo (%)

No. of Stage of development 20h after aggregation
Culture aggregation
medium embryo morula blastocyst degeneration
Modified
medium 75 30(40.0) 35(46.7) 10(13.3)
+10%BSA
Modified
medium 79 11(13.9) 66(83.5) 2( 2.5)
+5%FCS
Ham's F-12
+5%FCS 85 18(21.2) 62(72.9) 5( 5.0)

Table 2. Transplantation of the aggrerated rat embryo(Wistar embryo &>
Hybrid embryo(Wistar X Norway Brown))to Wistar recipient

Culture No. of No. of No. of No. of

medium recipients transfered pregnant offsprings (%)
females (%)

Modified

medium 5 62 3(60.0) 6( 9.7)

+10%BSA

Modified

medium 4 62 1(25.0) 2( 3.2)

+5%FCS

Ham's F-12

+5%FCS 4 61 3(60.0) 10(16.4)

Total 13 185 7(53.8) 19( 9.7

Table 3. Coat pattern of the rat chimaeras

Sex Wistar type Hybrid type Chimaera type Total
Male 0 4 6 10
Female 0 2 3 5
Total 0 6 9 115
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Fig. 1 Rat embryos aggregated (X 100).
Fig. 2 Blastocyst was developed from aggregation embryos 20h after incuvation.
_Small blastocyst was developed from zona-free non-aggregated embryo
for contrast (arrow)(X 100).

Fig. 3,4 Wistar ¢» Hybrid(Wistar X Norway Brown) chimaeras showing chimaera
type on coat pattern.
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Effect of EDTA on development of 8—cell golden hamster

embryos in Vitro
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Yoshiro ISHIJIMA, Masakazu ONODERA

and Tomoko KAGATANI
REREREEEL R SR %

Laboratory of Animal Reproduction, Department of Zootechnical Science,

Tokyo University of Agriculture.

This paper describes the effect of EDTA on development of 8-cell golden hamster embry-
os to the blastocyst stage in vitro. Eight-cell embryos were recovered from mated hams-
ters that had been superovulated with PMSG. Embryos were cultured for 48 hours in a mod-
ified Krebs-Ringer bicarbonate solution(modified KRB solution) containing various conce-
ntration of EDTA. At the end of the culture, the numbers of embryos developing to the b-
lastocyst stage were recorded.

The percentage of 8-cell embryos (approx. 70 hours post coitum) developing into blasto-
cysts was improved by adding EDTA to the medium(38.5 to 85.2% with EDTA vs. 16.7 % wi-

thout EDTA). A marked effect of 40 pM EDTA on development were found.
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T—IF Y NLRAY—OFPIEOARAERE IBRD CHRH# T, B SR SIFBI RES
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el al. (1) H66~69% & HEMEVKEEZS TV 2300, B0 s ML o TidHashizume
et al. () 727.6%,Bavister et al. (1) $57%,DeMayo et al.(3) #%39.6%,Carney and Bavist
er(4) 5% &IBFEOFER LMITHEL,

BEO, A, <9 2AOKRASKEREND | MR BER~SRCRESHLOH L
XN BEDTARMBER T —VF v A AR5 —08 MBIRLERLE A, BRCMERICR
FEXE B LRI L O TEAIRE T 5.

s L Oh ik
1) A&
WMERR I SO CHEERE LTHEIFL TV 22— A F YN AR Y — ORBARREM (%2~
4 7 AR AR O,
2) Beom
BEREE M (Day D) OZFRT10BF230 1U OPMSGE R FIESL, Day 4 Ok 6 MR LffE S
2 PMSG L RIS R 4 L, ARUERITORR I FHA®KC L 0ER LT, 8 MlaliibL IR

b
/e

-

3) R

Brinster (1965) OEF K RBB AL L L, NaCl¥AHE  Table 1 Composition of modified
KRB solution

L CinBHE4190m-osmol & U7z (Table 1) o EDTANa,EDTA

Component g/1
oy =T 4y 2 - n N ¢
500uM &ML 7o KCI 0.356
4) BEEEHE LUK CaCl 2 - 4H20 0.311
Fr ) pu 3 0 TeSO504, JHRE 0. JEFEITS KH2PO. 0.162
TE, BEEA A 5%, BR95%, EEI00 %. BRE3TTC MgS0, - 7TH,0 0.294
OEBTTIT-7. BEEL 79AF 927 ¥ 2»—1 (@35 X NaHCo , 2.106
10mm) 0.5 ~0.6ml OREFRONEEED, EroR#ye B - 1.000
) A— Glucose 1.000
= sy R P Oy ik TN 2 A
57 4 YCRIBUNERREER O, Na-Pyruvate 0.028
5) #iZ Na-Lactate 0.802
D ROBEIRG ABKS TR R IEBIS O L, R Streptomcin 0.00
i i . Penicillin 100 (1U/m1)
EADH L7, RERIZOBBICIRBIRIGEL BTH
m-Osmol 190
B Lides
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HRBLUEE
{EIEKRB # - RIEEDEDTAZRML, T—F vynaxy — RO R LR, 208
FRigTable 2 ICRTEBDTH B,
Table 2 OB OMNEL S, ¥ Table 2 Effect of EDTA on development of
ARSI OB~ DO RIS, EDTA 8-cell hamster embryos in vitro
ZHRMLUBOEEE16.7% L{EFE TH Concentration No. of embryos  No. of
Stoizxtl, EDTAZRMU 7354 of EDTA(uM) cultured  blastocysts* (%)

B SRR REN B LR, £ 0 66 1 16.7)
AU E O TI3.3%~85.2% 2.5 % 10 (38.5)
LS BEOREENE 5L, 10 % 16 (57.1)

CNETOWETY, Hashizwme et 20 %5 1 (56.0)
al. () AHESIRE~6ABI ( B X 2% 40 27 23 (85.2)
RAFT0~T2R: % 2) o 8 I 100 30 2 (73.9)
©27.9%, Bavister st al. () AMET 500 18 1 77.8)

Wk BINFTEME R OBERE T54~55KFR % No. of blastocysts scored after 48h in culture
O b0T51%, [FHEI~6205MO b0 ' . .
T69%, DeMayo et al. (3) B ERT2
Bl D &0 T39.7%, & 9T Carney
and Bavister (4) ASHR-FiEM %5485
DHDTHKENS DN, EREND
HEEOBREOMTH 2, SHFON
RREAERIINODEELEEZ DT
H oz,

fek, EDTAIZ=® 20 | fFLIAED
RAZREE RO & ICE T 52-cell
block DBOERTHHINTHNT
VWEMETHBHG,6,7), SHOEER
DORER, NARF—D LS EEEOW ‘
#HsboT, SHRBILIEOMREYE Fig. 1 Bléstocyst developed from 8-cell stage
HMROH B LAREINL, & cultured in vitro for 48 hours
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DL BEVTABRMOPENE DL D BEHIC L EZNIEOERTHIKE LBV, =9 ADGEE
HBERTIZEAT 2HEL2 DEROBRENELONTHS(T) ,

2z 8
T—NF Y NLRY—O 8 WP AARE 2 RIE TEDTARRIE R 2%+ U 72, fE1EKRB &I
ZSNWWM@WN%%ML,Mﬁ%@ﬁﬁﬂ&%&ﬁ%ﬁﬁbko%@%%&MA@%MK&@
RERAORERIY oM thE S ( XHRX16. 7% %t LEDTAZRMIX38. 5~85.2%) , & < (Z40pM
DERMTBRADIRN S O,
x B
1)Bavister,B.D.,Leibfried,M.L. and Lieberman,G. (1983) Development of preimplantation emb-
ryos of the golden hamster in a defined culture medium. Biol.Reprod.,28,235-247.
2)Hashizume,R., Ito, M., Dowaki, M., Kashiwabara,H.,Tani,S.,Aoyama,S., Ishijima,Y. and Goto,N.
(1981)Effect of osmotic pressure on the in vitro cultivation of hamster ova. Nihon Un-
iv.J.Med.,23,33-39.
3)DeMayo,F.J. ,Rawlins,R.G. and Dukelow,W.R. (1985) Xenogenous and in vitro fertilization
of frozen/thawed primate oocytes and blastomere separation of embryos. Firtil.Steril.,
43, 295-300.
4)Carney,E.W. and Bavister,B.D. (1985) Development of hamster preimplantation embryos in
vitro. Biol.Reprod.,32(Suppl.1),98.
5) Abramczuk. J.,Sol ter,D. and Koprowski,H. (1977) The beneficial effect of EDTA on develop-
ment of mouse one-cell embryos in chemically defined medium. Develop.Biol.,61,378-383.
6)Suzuki,H.,Hoshi,M. and Toyoda,Y. (1984)Effect of EDTA on the preimplantation developme-
nt of mouse embryos fertilized in vitro. Pro.Intern.Symp. on Mammal.Reprod. and Early.
Dev. , Tokyo, pp38.
DAMGEHER, NEET, BiLEN, BATH 1985 < v 22O KA &L ORET, Wl SN
s 2,43-44.
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Effect of rat serum collected with transfers of mouse eggs into rat

uterus repeated on the implantation of mouse blastocysts

bun s TN (E S

Hirotada TSUJII and Shin ITO

CRIP S LTS

B

GRS

Laboratory of Animal Breeding and Reproduction, Faculty of Aguriculture,

Shinshu University.

Present experiments were performed to examine the possibility that
the limited development of mouse eggs transferred into rat uterus was
due to an immunological rejections. Mature virgin female mice of the ICR
strain were used as the donor and recipient. Tree kinds of media were
used; (1) KRP buffer;(2) 207% rat serum + KRP buffer; and(3) 207% rat serum
was after transfer of mouse eggs into rat uterus especially when the
transfer was repeated + KRP buffer. Eggs culture and exposure to 3 kinds
of media were transfer to the mouse uterus. As summarized in Table 1,
exposure of blastocysts to medium (3) caused a significan ( P<0.05 )in-
hibition of the implantation rate. It was suggested from the above re-
sults that a species-specific antibody appeared after transfer of mouse

eggs into rat uterus especially when the transfer was repeated.

A TI9ADHFESy FOARBRICBHET L., TOADHFIEERL. e g g —
cylinderiITRETAHA. TAUBOBORERADNF. BT LTV AR
,2 3)

BT A D BEORE > TR ADMEARETHS. HESR. REES
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vy hORBUMEEBHEILPVWT. RAELDTRELADLIZLEHRELTWVWS, £2T. <
MALSy NORBHBHEICPVWTHODHKELOTHELNDIMEIERF LE. AERIT
BE D FEIESNT. I ABRMES » N FERCKEBRLES v MR, B
TYARBBICEDL., TOH. SURABFOERBIVERBROBRE LS XETREL S
R, RGELXOEELRIHLE.

MBS LUHE: HEBHICE., ICRRALKRKTVA (A%S5~108K. hE19. 0
~29. 0g) ¥ Donork. Wistar®kx5vh (EBR3XYARKBE220~2
50g) ¥RecipientilfALE. Donor®dIv AL, BHEENRBIEHHEKE
RULES A —BARESE. 9. BROFETRELRAL. TOHERAEKEIBBLL
o RERASTILBHMICEKRBE (pH7. 2) ¥ AvkE. #EAHEOIRVADTFEER
MALUTHBBEEHEILE. RecipientdIy NIBEHARNMPEERLEBD
S, MEREOB: —HBABESE. FHUBREXEALEDOELBERELL. TOHEBAER
—~HEBLLE. BHERBEKESHEOS Yy hOFE LTI, ABEABEOT Y ARl E: A
WTHok. BHESEME. Sy FOMRAPIE-TELLOLBEBRHET > 2. BHER
HA~CEEHEE. OEAXBRBRLE. COMFAX*RBEMAEBREOEL UTHRRICHLUE.

REMEEBHEOEOEKMEABICOVWTIE. Donor, Recipient3illI
CREAMLAT D AEHWE., #K. BB LUBH I, (1) KRB#H. (2) 20%iE
WSy hME+KRBHEK. (3) 20%REMEEBHEMLAE+KRBE. O3BICHITTIH
S, BEABR, ZBEAHEOTY ARRKEL., SERKFETHAERLARLZBEKS
HEDYYAFERNILTG-o . RIL I RHEKCBBABHELE. IR, BEKRTHE
WtTo e BERBUNOHERRYIIVAAASATNV-REEAVW., BREMLEXEDILT TV
HE. A, Spo#EKEYF &2V, AT hFV Yy XV UVEREEToE. RO
HEEDHELIDVWTWR100~4 0050 T THE LT .

MR REMREBROE TEBLARBROBERBILDVWTRLIWKRLE. (1) KR
BEWLEVTE., 12ME&OT IR I SE@MORIOARBMAEBHL. 1 OBEILERL
Foe RYBIVAAL TNV -RIGOKRE. S8MOEBEKRBUE2E. RETTHROEELR LS8
A TH-E. (2) 20%EHSy NFE+KRBEILEWVWT. THARDOTIATERI
LOTHROBERBULEE. RETTOROEERICEOMTH-o2. (3) 20%REHK
EBMOE+KRBBILBVWT., SHEEDTIAICIOOBMOMBKMEBH L. S HEENE
Wl RVBIVAIA TNV -RIGTA40BMOEREMESG. RETTOROEFERIT4
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Table 1. Effect of rat serum collected with transfers of mouse eggs into

rat uterus repeated on the implantation of mouse blastocysts.

Recipient No. of eggs No. of implatations No. of live

Exp. No. mouse no. transferred. (%) fetuses (%)

1) 12 155 88%(56.8) 84 (54.2)

(2) 7 107 60° (56.1) 60 (56.1)

(3) 8 100 40°(40.0) 40 (40.0)
Total 27 362 188 184

a>c (P < 0.01); b>c (P £0.05)

OHTH 1.

TR SHOBAKEL BT L. (1) KRBEWS6. 7%, (2) 20%ERMM
+KRB#IE56. 1%, (3) 20%REUMNKEBHMOLBE+KRBEWXL0%TH- .
ThHOBE X RELELZA, (3) REAMKEOBHOEKEE (1) KRBHS XU
(2) EXMABOEKEI LA THRIE N .

nE. MBEALFESEUARRE. SHAMRIMEREACHEL,. egg-cylinder
EBRLTHEY., RORABRBILEWTEENALL R M .

Ef: AEBR ) Sy hOEBMMEREFENCRBELTBHT 2221 k-> T, MBRH
KA UEZ L 2 BLT WS, 3. ABICKIRBY et al” @eoARRMOE
BiibIsFEEERecipient T AYBHMARTPHAE TSI ZLICIVHEEEN.
$h. FENCBYAERMORTE R cipicent DFEMNICHYELRBRKEBMHT
BT LR VR BB e SRR AR AT AT L A B LTS,

AERICEWT, NEBHNOEARE. MOKRBES IV IV Mo - VOERICHEAEEIC
BEWEHEKET, SOARBRES Yy NFEALKREBHE T A 2L IE-T. 9 AGBILHT 2
HOH. Sy hMBHRCEEE SR AD S L AR E DL,

FEOE R IR RS NERBACBEL. <9 AMFATERNTERL. o8& -
cylinderKETRETHA. TAUBBEOREEASNTEAL TV O LBBLT
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Wb, CORDBETFOREMIICI>TEZEZNCOWTHR., $EFRETHS. w9 AZHH
%59 NERBAKBHT A L iiko TA L EHKATY ABD LRUBORE & MET 2
AREDHD 2 L FAEROBME D B h i,

AESRDRRLS Y FOREMBHIENT. FRSLUT» FEMHABHLEREO
M5y hOAMBHEKNTAEBAABE G- HR. 2HEOBRERO MBI, B
Haib LG 1EBEOBHEAOOEFCALARVWEHERABBAA DA 2BHEA B2 L %
HELTVS, UL, AERIKSVT. AERSKY. FFEXSE. HARESE. PCAK
BRYOAEEAVTRANKUBRABORBORE A RALNF. REDL =52 FRET
ETVRW, SHEXIBIL, ZOEKODVWTRHTILENHZ2LEBbh 3,

EER X
1, Tsujii, H., T. Shigeta and M. Yoshida (1980) Jap, J. Zootech Sci., 51, 680-682
. Tsujii, H. and S. Ito (1985) Jap. J. Fert. Ster., 30, 265-268

. Kirby, D.R.S., W.D. Billington and D.A. James. (1966) Transplantation,4, 713-718

(91 B VA )

. Kirby, D.R.S.(1968) Transplantation, 6, 1005-1009
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Procedure and results of in vitro perfusion

of the rabbit ovary,

EHBEB - RE =T « AR « SEHEN

Hirokatsu KITAI, Mikiko OHBA, Shuetu SUZUKI
and Rihachi I1I1ZUKA

= BIE R/ Nl e o T N R G

Department of Qbstetrics and Gynecology, Keio University School of
Medicine
The rabbit ovary were perfused after ligation of branches of the ovarian artery

and cannulation of this artery. Perfusion appratus consisted of a pulsatile rotary
pump, an oxygenator and a chamber with circulating medium. Tissue culture
medium 199 was supplemented with insulin, heparin and antibiotics, and oxgena-
ted by gas mixture of 95% O, and 5% CQ,. Follicle rupture, maturation of
oocytes and progesterone production of the perfused ovary were observed after
administration of hCG or other agents into the medium. Although maturation
of oocytes and synthesis of progesterone of the perfused ovary were shown at the
same rate as the in situ ovary, follicle rupture occurred earlier. Prostaglan-
din, histamine and norepinephrine did not cause maturation of oocytes nor ste-
roid production but made follicles rupture. No sequence of production of hista-
mine and prostaglandin or interrelationship in their activity could be detected

in the ovulatory process,

F U & [
HEOIE. OURABRO BB, X7 o4 Fhove YOS L UIINEED BZ L O BE S 15 BIMEBIE T B,
BTy MERRHIE R L VRS A SO PEINE RO IC LD BT RE EO ERERIEE LTV B0, SHOME
DN E £ DHEIR SITIRROMEE? &, MRS N SRBIIZ V. TORBITIE, IIERRICET 2 HENgT
ORPABBELEAL SN B,
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PEONEIRICIE, I P o VAIBUC KD BREINETaRy 75 v IV AE LD, XS IV, /Il
27V VREDHHME, 77 A/ =S vBLU AT S —EREDHMHE, AT 04 FhvEVEENEE
L‘%ﬁ@%@ﬁ@ﬁﬁﬁ\Mﬁmﬁw‘W@%@%%mwibéc&mﬂen1m6?

L Ly THEOHRBMIEIRERRICES S5 Ly in vivo OEE TEINEA O BE G A M icE (b s &
HLEBRNEETH D, Fo, NHEFRIIMEEHFERNET 2FETE, MRBIUMESEH OE(LICBT %
WFPRETEIL 0, PHEBREREREZR > 7o TIMEAAANRELI OV OB LB ERET 2 HETHO,
HEORRE R DR LB I HETH Z)j ) F 7o, HEONERE A L CBIE T2 EMHEETH 0. IO, X7
uA FhLEVEARIEEDE K OFRERRFHCES T ENTE S,

Pl i

FEREY) ¢ 3B LIS T LK E 3 ke L EORBME Y + F AV, & ¥ T 5 — 50mg, ke HHEIC THE
Fro ~o¥ ) 2 700 HATERE R MEEEIICBHE 3 %,

BEMEEE L ERA e -7 - R YT (AN =, vV FRYTPA—-41AR) 0.8 mNED S 4
TVEERO O, BERBEARPNICKT, WREHRIN I XRO=A7 7 2 22408 LEABIKITCDIRKEE
BESETMR L BELEER., 1mAROHOT 70 vF a2 - T10nERBREICES, F2—71C95% O,
BLUSBCODREA A AWM L. ABREFMMICHEL /B8R EABREILLLE (K1) o TNHDHEEREFH T R
BEBIUs4 T VEICTERL, AHOBEATBLUOERERORBRBICE T 7v 7/ 2T 6EEMNT I, 122
— UADEHIC I SREES Ao s 220 D1, INEOZESHRIELBILE L1,

#eifi © Hanks sk s &oMedium 199 A Fu, regular insulin201Usg, heparin 200U 2.

0: 95%

/C02 5%

r'/
g!

Oxygenator

Rotary pump

Q@i

Reservoir

Perfusion Chamber
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streptomycin 50 m¢, ¢, penicillin 75mg, /¢ %NZ pH 7.4 ITHHBE L 7o, BERE T Y 4 F O MKE
ICHI4T 5 150 mee Uy BEGREBEFIRRIMM ERIC 1.5me/ 53 & LT,

BERTE ORI, KBk & 0 B EEAET 2 INEEIRIC L O RKBIN TV E0, MRS THRIEKME L 0
MFEEZT 5, 4~ 0BREAVIIE TSRO AERUIME, INEEBROMTE R - 7% . IR
FOMEBIUOTFEHAMICHBET HINERLFEERT 2. IBE - NERMA UMK, INEEREEX ORS LIS,
PB4 R R D M % R AR & & bICkEZRUINT 50 INEANOEER MRS B DI E T 2 Eo
INME AR T Do

H=a—VLid, AR 3mOEES 7 2AEAKER T &, LmaAEL M E LIck, DUV TILA%L
i3, FIEORIF2IGEEE L. 2UCK LTHERANICA 28D %25 < 7 5,

INEETICTREIAMAR A bR S UNEBIR A HBE L. 2 %7 0404 VIREZEIRICHE T LILR S 8 5, UNEFRIRIE. B
FRETRIFBEL VA, IIEBRIEKR BT, BRABTELIHET 5, INEBHRORIIREZFEZE L. K
%5 & ME AR S E/Nihgkic TMEBE A —UIBHG 5, MR Zic LchiRoh =2 —vicy aEEE
OFH, BRBRBIRICH = 2 — VABALRICTREET 50 ZXDBIMITHALIZWE S, Foh=a—Lbh
MEITES A IERITRALBOWEIBEET S (K2) o #=a— LICHER L CERG L O BBRAETEAT
3 &, PiEERMmS g —IcEHB &S S,

B FEARBAR 2. hCGHOBAL T 7 3 th D BEDRRIIEI E 2125 L T, T ORI10F 7o 3120w %0 #ER
IO BRSPS 4 6 SR TH C 0L (2P BB B2 T 5 (M3)s

HEBRDBR ITiE, AR, IRRATEE OB IR L, THE ORI g/ H stigma JEak s & O I O %A
B EICEETE 5, REZRICE VI Mluca : A NAIREREICFE,L U, Wt oIRfaikic & 0
PR KR ESBAN, ARECETFTHILRBEINTH S, HICHIIEMDAHIREEREICES L, IV
DBEBNLIGENRSH D . WIS 7k & BEIRRZ & 9 5,

BRERIcH I AE, N2 Y —vE Ry MTTHRSIL. 0.1 %EeTvo =8 —+ (YI<it) Z25URNER

INFERIOR VENA CAVA

g RORTA LIGATURE TO SECURE CANNULA

TUBAL BRANCH OF OVARIAN
ARTERY

OCCLUSIVE
LIGATURE

OVARIAN ARTER —
‘f;’7%%@ng

=277/////

VENOUS 7
LIGATURE

.

TUBO/-BVAR!AN
LIGAMENT
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IR I AR o BRL 0 D LAIVORDOA 7 2 By MK ZBMIRE GO HT 2, IAIKT Y ¥
L7 0 ) RADREBMEMN T A N—T FRICTRAIANT 52 LICIREHER. 2% 7 NVF — VT IVTNAF
AT PBSICTIAMERE L. 10%+v= ) vEEL) YBEERT CTRET 50 Kk, 0%z /-
TR L. 45BBERRIC TR L7:0.25% 57 A Ffa#% (GIBCO) IcTHREBT %,

BEAHOBICE bV, REEORE. HIMANHE, IIEROMIERK, REEHE, REBEORER
~OFF| (B 1 REAZDE)  REKOHRLEE 1 BAOTK, REAOEE, T L TH 2 BHORPHIC
B2 —HOEMNL SN D, B LINICE. MAEOLER £ 73 AE—(t. MIRENZR. REEOSHIT
EDEALNRA LN S,

HEIRBS %15 K OHEIRE D fth, RIVHEOPEINRNRATH T 5o HEINZhERIE, PEIREE HRONEL & RETR IR I BLIC
1 ABR 15 m EORBINIHOEGEICEOBRL T —2 Y PERLIELDDTH 5, BIVE T & IChRBIN
K sHE LT B85, HEORASERIT & 0 JREER O BEIR D HLES D3PI HRIC 7S B, DRBLIE 6 A —BFE L. £ DY
AR 1,

BRIV O RV VEEARIET B, BRHICERKEZRNT 5, BREER. 71 TVEBHV LN
B ICIRMESEE N VID, BEDDVWRF o4 FRBEEINPT LV, 7o 270 VidRORESN
23 CERIII T EMTH 0. BEREICHENET V7 I v 1mg,/ mEMAGEIC bEREFRY SN
M otie 7TORAY T VI VFaR, TOXDBRERSEREPICEET S EBHERIN T 5,

3 EER IR B D HEIREFE
@
l pEE 50 |
HEDREL 256
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40-
HE
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1) hCG#5
PEII hCO S0 BAI B EH e 2P LI AMmL, PHPIBIEMSTRE LG 72 (B4)o B
IRER (233% HSINKZHAHA. 65% A5 1 AP, 2 A5 2 W B E 1R 0 . AMEINIE25%ZITHED S
N K6 DEBRIT, IKMZRLOIIOEIEE/RT, HHINMEER, H—EEOLELGINETE X < HHE

i A D S DS ¥ R DR R RS
1)
124
R 9
B
op
B
rg 6 —
3..
0 0 50 100 1 10 100 sxi0exi0 x0T 1 10100
hCG PGF,, JIVIERTY ERYI
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& 5 o
ERIEDOHIE
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L. hCGB0HAITIF 9% L5 -7 (K5) o
2) 7aR§ U5 vIVFafkh
FEFRIT 179,/ % —EE S L 72720 THENAS A S, 100 '8,/ med% SR D HRIR RN RIL66% & 78 - Foo £
F OISR 4. 9 BRI & 72 0 100 D HEIRIRASIRS K% & - T 7z, 109/ mif 5 TIPSR %, 1
"9/ i ¥ 5Tl HEIR AR 32% & 150 . (KRR TRBEINGIE DD Lic s, Iikia% &> BIRIE £ h 2 h82
BB LV 100 % &E@FEICH ST,
3) ey IS
E 243 VAR 19, me. 10mg,/ meds KT 100 "9,/ me D IEEE TREFM TG L 7c . T nE o PN
DRI, 9%, 0% BLB462LEED , ER 5 I VREDOWEINE & SICHINIROBEMBTRD Sz, HEIH
BEEIE 100 "9,/ me /D e 2 5 3 VG TR 6. 1B & 750 BRIBIND 915 (IR s b o
LRSI VESHRIOS b, Hi 7oyh— Thb 2oy =53 V6T, D5 TlE, Ex 4 I viC
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Abstract

In the present study, we examined the induction of capacitation

of ejaculated rabbit spermatozoa using a modified Tyrode's solution
(mTALP) containing taurine and epinephrine, Most of living
spermatozoa displayed active movement 5 hours after the start of
incubation in mTALP. When cumulus-free rabbit eggs were mixed with
spermatozoa preincubated for 3-5 hours, attached to the surface of
the zona pellucida immediately, Spermatozoa incubated for 3 or 5
hours penetrated into the perivitelline space within 1 hour after
insemination, but 1 hour incubated spermatozoa appeared in the
perivitelline space 3 hours after insemination, When spermatozoa
preincubated for 5 hours were mixed with rabbit eggs, well-formed
male and female pronuclei were seen in the egg cytoplasm 4 to 5
hours after insemination, These results obtained indicate that
mTALP can effectively induce capacitation of ejaculated rabbit

spermatozoa by a relatively short period.

Introduction

In vitro fertilization in the rabbit was first achieved by using
spermatozoa capacitated in uterus (Chang, 1959; Thibault et al.,

— 14'9—



WHILINEE (J. Mamm. Ova Res.) 2% %25 1985410A

1954) . At present, however, rabbits are considered to be diffi-
cult species in the induction of sperm capacitation (Yanagimachi,
1981) . The hamster is frequently used as an model animal for
capacitation, the acrosome reaction or fertilization., Recent
studies have shown that bovine follicular fluid, oviductal fluid
of rabbit and monkey, and spermatozoa of hamster, guinea pig and
human all contain high concentration of taurine and hypotaurine
(Meizel et al., 1980). It is reported that chemically defined
media containing taurine or hypotaurine and epinephrine are effec-
tive for in vitro capacitation and the acrosome reaction of hamster
spermatozoa (Mursny et al,, 1979; Lui et al., 1979; Bavister et
al., 1979; Yanagimachi, 1982; Sato and Suzuki, 1985). Thus, it
is of interest to examine the induction of capacitation in vitro
in a chemically defined medium containing taurine and epinephrine.
We report here about the induction of capacitation of rabbit
spermatozoa in a modified Tyrode's solution containing taurine and

epinephrine supplemented with bovine serum albumin.

Materials and Methods

Medium: The standard medium for in vitro capacitation and insemina-
tion was a modified Tyrode's solution containing slbumin, lactate
and pyruvate (mTALP, Yanagimachi, 1982). The medium used was
supplemented with 1% bovnine serum albumin (fraction-V, Sigma Inc).
Only effective BSA preparations in supporting capacitation and the
acrosome reaction of hamster spermatozoa were used in the present
study. The pH was adjusted to 7.4 under pure air. The medium was

prepared immediately before use,

Sperm suspension preparations: Semen specimens, collected by an
artificial vagina (Sato, 1984), were obtained from 3 fertile bucks
of New Zealand White rabbit, An aliquot of semen was diluted with
medium and the sample was centrifuged for 8 minutes at 800 rpm, The
seminal plasma was discarded and the sperm pellet was resuspended
in 2 ml of the medium, And the centrifugation was repeated. Each
sperm suspension was diluted serially to obtain the lowest of which

ranged from 3 to 4 x 105 motile spegrmatozoa/ml. An aliquot of the
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sperm suspension was placed at the center of a plastic petri dish
and covered with mineral oil. For sperm capacitation, the prepara-

tions were incubated at 37°C under 5% CO2 in air for 1-5 hours.

Collection and insemination of eggs: Rabbit eggs were obtained
from New Zealand Whité females by superovulation., Briefly, 75 IU
human chorionic gonadotropin (hCG, Teikokuzoki Pharmaceuticals) was
injected intravenously 72 hours after 100 IU pregnant mare serum
gonadotropin (PMSG, Teikokuzoki) intravenous injection, About 14
hours after hCG injection, the females were killed and their ovi-
ducts were removed. Eggs with compact cumulus cell masses were
recovered by flushing the oviducts, The eggs were then removed
from cumulus cells by 1% bovine testicular hyaluronidase (Sigma)
and then the eggs were rinsed throughly and placed in the fresh

medium for less than 40 minutes.

Insemination was performed by adding 20 ul of the sperm suspension
preincubated for 1-5 hours, After insemination, sperm-eggqg prepara-
tions were incubated at 37°C under 5% CO2 in air for 5 hours, At
1, 3 and 5 hours after the start of incubation the eggs were taken
out from the dish, washed in the medium, and mounted between a
slide glass and coverslip supported by 4 spots of paraffin-vaseline
mixture, The eggs were gently compressed under the coverslip and
examined by a phase-contrast microscope for evidence of sperm

penetration through the zona pellucida and into the egg cytoplasm,

Results

Survival of spermatozoa in mTALP: the motility of spermatozoa was
observed at various intervals after the start of incubation., At
starting time of sperm incubation, spermatozoa did not display vig-
orous (active) movement. However, when examined between 30 minutes
to 1 hour after sperm incubation, 40-50% of spermatozoa began active
movement, At 1 hour after the start of incubation, some spermatozoa
that had been weak movement were agglutinated head to head. Most of
motile spermatozoa displayed active movement about 3 hours after the

start of sperm incubation. Seventy-75% of spermatozoa were freely
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swimming active movement 5 hours after incubation,

Sperm penetration into eggs: When cumulus-free eggs were mixed
with incubated spermatozoa, spermatozoa attached to the zona sur-
face almost immediately. As shown in Table 1, spermatozoa incu-
bated for 3-5 hours were able to penetrate ovulated eggs 1to 5
hours after insemination, While, spermatozoa incubated for 1 hour
were very low rate of fertilization at 5 hours after insemination.
Zona penetrated spermatozoa were visible in the perivitelline space
when eggs were examined within 1 hour after insemination by 5 hour-
incubated spermatozoa. But, in 1 or 3 hour-incubated spermatozoa,
the penetration of spermatozoa into the perivitelline space. A |
swollen sperm head was seen in the egg cytoplasm 2 to 5 hours after
insemination and well-formed sperm and egg pronuclei in the egg

cytoplasm 4 to 5 hours after insemination.

Fertilizing ability of spermatozoa collected from individual bucks:
Table 2 summarized results of the fertilizing ability of spermatozoa
collected from each bucks used., Fertilizing rates of those
spermatozoa were in ranging 90,0-100% when eggs were examined 5

hours after insemination,

Table 1 In vitro fertilization of rabbit spermatozoa

incubated in a modified Tyrode's solution (mTALP)

Sperm Egg obserbation No. of eggs No. (%) of eggs
Eisén?§?:;lon E;ngiggiﬁoifter inseminated fertilized

1 1 35 0
3 35 0
5 35 2 (5.7)
3 1 31 4 (13.3)
3 38 19 (50.0)
5 36 26 (72.2)
5 1 29 14 (48.3)
3 30 22 (73.3)
5 30 29 (96.7)
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Table 2 In vitro fertilization of rabbit eggs by
ejaculated spermatozoa incubated in a

modified Tyrode's solution (mTALP)

Buck No. No. of eggs No. (%) of eggs
inseminated fertilized
010 10 10 (100.0)
018 17 17 (100.0)
033 i 10 ( 97.0)

Discussion

As already described, mTALP is an excellent medium for capacitation
of hamstér spermatozoa (Yanagimachi, 1982), In the present study
also, it was proved that mTALP can induce capacitation of ejacula-
ted rabbit spermatozoa. Although media for the induction of capa-
citation of the rabbit has been provided to be chemically defined
media supplemented with serum albumin or bovine fetal serum
(Brackett and Oliphant, 1975; Akurk et al., 1979; Sato, 1984),
the procedures described for preparing medium and spermatozoa are
complicated. The procedures for preparing medium and spermatozoa
and the composition of the medium used in the present study are
simple. When 90% or more of the spermatozoa were motile on first
being suspended in mTALP before washing, many of the spermatozoa
kept their motility at the end of 5 hours' incubation. While,
30-50% of the spermatozoa were motile in mTALP, their motility de-
clined with incubation time and at the end of the incubation the
rate of the sperm survival was about 10% or less than 10%. These
results indicated the possibility that by suspending ejaculated
rabbit spermatozoa into mTALP it would be wise to selct males

which spermatozoa are "good" quality.
mTALP contains taurine and epinephrine. Epinephrine has been re-

ported te be effect sperm motility and capacitation of hamster

spermatozoa (Meizel, 1978). Taurine as described is effective for
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sperm capacitation and the acrosome reaction., However, in the
present time, it is not clear why taurine or its precusor, hypo-
taurine stimulate capacitation and the acrosome reaction of mamma-
lian spermatozoa. Further studies on mechanism of taurine on

capacitation and the acrosome reaction are needed.
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Scanning Electron Microscopy of Nonfertilized

QOocytes in Human IVF

HEEAIHEE - AHEF « REEHEHE - €T 50K « BHBM

Masato INOUE, Yoshimune KOBAYASHI, Ikuko HONDA,
Hideo AWAJI, Mitsue KANEKO and Akikazu FUJII

RBERFEXHERAMEHRE

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

Following attempted in vitro fertilization (IVF), 13 nonfertilized oocytes were
examined by scanning electron microscope ( SEM), in order to determine the cause of
failure. Fifty—eight IVF treatments were performed on 32 infertile couples.
Semen analysis and the hamster test were normal in all patients. Each hasband
fertilized most of his wife’s oocytes and the mean fertilization rate was 93.2+2.6 %
. of 114 mature oocytes used 101 (886%) were fertilized. Nonfertilized oocytes were
first examined by light microscope. They were then fixed, and processed for SEM.
No oocytes had spermatozoa in the perivitelline space. The outer surface of the zona
pellucida displayed a typical porous, net—1like appearance in most cases. Oocytes with
a smooth surface of the zona were also seen. Many spermatozoa in early stage of
penetration were observed. The spermatozoa fixed on the zona had reacted acrosomes.
The surface architecture and the sperm—zona interaction observed on the nonfertilized
oocytes were not different from those of fertilized ova.

It is clear that fertilization failure in human IVF wusually oocur at the level of
zona pellucida. The subsurface area of the zona seems to be primarily responsible

for penetration block.
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