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The Role of Platelet
Activating Factor in Ovulation
and Oocyte Maturation.
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Yoshiichi KIKUKAWA
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Asahikawa Medical College,
Asahikawa 078, Japan
(Director: Prof. Tetsuya Shimizu)

Ml ) AR EDNHENTH 5, M/AEAELR - (PAF) O$I0 « SIS RIF T 4 it
L7z, @RI sE L7z 9 ~12 i o> ICR M~ 7 212 PAF DR RI0Z 25555151 TH 5 CV3988 % 4%

5‘3‘6 &, PR AT L, CV3988 9 500ug %5V THEIZIA L, CV3988 =

&0 HEARAT

PRI S 7z, Riz, CV3988 % 500ug $%45-L, HRIMHIHIS 7o~ 212, PAF 24459 2

t FRARAFAYICHEINIZMAE L PAF % 0.5ug $£5- L 2B ICBRIREUS R D IR % 78eb 72,
PRI~ 7 212 CV3988 % 2500.g $%45- L, HEIRHNHI S 7290 Hadl -1 & CV3988 MEALHE A HEININ
TOZNERZFND &, IaIn-f L PRININ-FooZKEHIL, FREN, T1.0%, 72.7%, M3 4.3

%, 2.8% &%

) MBEHTHEEEZ RS G o7,
AFARERE (22 WHD R F-TlI e 2 L ARHI L 72,

PR LD, PAF 28Rk (2R (BRI L, 90

(Jpn. J. Fertil. Steril., 35 (4), 629—634, 1990)
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AR BT BINREL, HRINOEAM L IREIC
prostaglandins (L1#%, PGs X B%), sex steroids,
histamine, bradykinine 7 ¥ ? chemical mediator
X°, gonadotropins, OMI (oocyte maturation in-
hibitor D#g) e EHBIE- L T2 EZ 5N T3
prostaglandin inhibitor T#4 indomethacin =7
R, Zw b, UHX, 72253 5 L BRINAHmE)
SN, 7y MCHE PGs 24553 5 &, $EININIE
59, 72, Hla PGs 3HEIMICmF TR L, HE
JIHNEIEEIZ (3, JPREN PGs & FR-LH0HI 3 s 2 &
6, JIfEA PGs ER-DHEINICE S L Twb 2 # 2
LNTWa, BIFICBWTL, Wis & L icdila

P PGs 5 £ L7z 9 Y, indomethacin T35 « b Jihg
A (B {RA % - PFK {f1%) 240#] & 11, PGE, - PGF,
a THET 522 &0 5, PGs 79I #Uz L BEE LT
WhEnbnTna,

1972 412 Benveniste® (2 L 1) #y % & 41, 1979 4E (2
Demopoulos®(Z & V) & A g izl AL
K-f- (platelet activating facter, Llf% PAF X&)

I3, MR 2R 2B L LT EICSHREINT X
2 CREoOR T, ERERERETLITALFLT
— 7R VPR L L THFEHE RO TER, 2D
PPE I AR M R R Y, A 8 i T A R
FH', dfrhEREEEAER 2255 ), S OGS, HEIp
V2 C B MR, SIS, IR TR
EFEBLL 2R TH D, PAF OIS~ DR 5.5
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HEMS N5, oo, HEIN, 2H5, HIRKOAERIE
BB S PAF OfERICET 2RETHIMIZ W2
)T, FHIREED /G R mouse embryo
& PAF A, #HKKEC 5N PAF (RHEE DY B4
$392 Eh 5, PAF FHIKICEHE LT3 95
WHEMEAERE SN T DDA TH L, £ TAHN,
ARFZEIC B THEINZ: SONCIN 61251 5 PAF
DEFICOWTHRET L7,

HRHE

I. PAF o#lizxtd 2 Bkt

1. EEBREM

fEsEM i3, Crj: CD-1 ICR)=7 2 (HAF +—
JVE ) ox—2t) B L. MEZ 9 ~12 B, M
1310 BEE LI 2 HV, BREGEEN(CE2, BAZ LT
) X oRIZEEE, 5L, EiRI 23°C, IRl 50~60
%, N TERPAREMIZZFA 5 B~ 1% 7 Ke £ TOWY
14 BRSO B IS THIT L72, EBRAOHEUIIIEA 1
BEE% L DI -7,

2. HEIRIN-F- O WE L

M7 212, PMSG (51U)-HCG (51U) % 48 g
b THEE N2 $E S L, @ BRI B & fatT LB L7z,
HCG #%45- 15 e 2 1 ORI R 2 UIBH L, 902
FRECL, HEOROQ-f-#ex flE L7z,

3.
(1) PAF

PAF, 1-alkyl-2-acetoyl-sn-glycero-3-
phosphocholine (3, Avanti Polar Lipid #t% % fi 1]
L72. PAF (3C s~ C s DEAHET, 57813 523.7
Thb.
(2) CV3988!a2®

CV3988, rac-3-(N-n-octadecyl carbamoyloxy)-
methoxypropyl-2-thiazolio ethyl phosphate (3 H
# LD IRt E N7 PAF OFF R ZEMREAITS
5. :

4, EBRFE
(1) CV3988 o FRARAEMIGh RO

SBHEIRRLER | 72— 7 212, HCG & [A]RF(Z CV3988
% 50, 500, 1500, 2500 (xg/mouse), NEFEMHES- L,
HEINOH 82 JE L7z, AR ISR 2 Rk o AP frfi/k
PG L7z ZOHEINRF ¥ & L7z,
(2) CV3988 DERUKIEIIZh RO

HCG %502 0 B H & L, 0 Kpfitk, 3 Ky
%, 6Mpf%, 9 MEMIfRIC, £ EHCV3I88 %
500g/mouse NEFENTES- L, HEININ-1-HZ Mg L7z,
(3)CV3988 DAEMICxtT % PAF Offi IEZh RO

HCG & CV3988, 500ug/mouse % [alRE%5- L THE

HEIH - IR KT $ PAFD R SR HAE2EE 3584 %

PRHpHI S Lz~ 212, PAF # 0.1, 0.3, 0.5, 1.0,
3.0 (ug/mouse) i, CV3988 X [AllF I BEIEANTE 4 L,
BEING - B & WAE L 72,
. Bz 17 2 PAF &I T 56T

1. Y7 DERENED

CV3988 THLiE L 7=9pNadp-1- 4R S, IRt
=7 212 HCG & [Ai:i2 CV3988 (2500 ug) %i%5
L7z, BMEBLFETRERL, BRIHH S ek &
79 % 18 GEtTZl L ¢, I milaic @ £ u7zdn
Ha Bl 2R L 72, AFBREEOBEININ 113 CV 3988 AL
w7 ZDYNERE R 2 YIB L, HEINI0-F 2 BRI L
22

2. RN TERY

1 3% % 13 Toyoda-Yokoyama-Hoshi 1% # #%*
(TYH e3&ig) % vz, #7132 10 Bl o ICR
Rt~ ZOREHE ERRI L D ERELL, 1 RERHRE,
JRER A R FEFE 3B N T preincubation L, capacita-
tion X MEIG S 721412, BARBED 1 ~ 2 X10°/ml
IC70 5 L) ITHTFR, VYV ESRTIITC
L7, RNtk RRAELEE N T 6 MR, A L 72,

3. NP REAE DR

6 RIS 2 DI 1% R —)L o7 > MEARD 2 (5
LTI FRENBEE T > 72 %2 2.5%7
LF =TT E R KRIZ10 Bt =) ~IclE
E L, ta? 0.1 % aceto-lacmoid THhafr L, 0+
Btz Lz, ZodifiihBhgz CV3988 THE
IR S A9 - & xR O HEIRII 1 & DR
T HemRET L7,

iAo

1. PAF oHRINICx § 2 28Rt

1. CV3988 o H RARIEHIRNF

K BRBEDOHEINYN %1%, 37.5+5.9(mean=S. D.)
(n=13) HTH 72, CV3988 & 5-12 51T 2 HEININ
F#id, 50, 500, 1500, 2500 (zg/mouse) f%45-T,
ZNZFN32.945.7(n=28), 18.9+£5.4(n=14),
13.8+3.4 (n=6), 2.6+4.7 (n=11) (@) 7%
D, 500 xg/mouse % 5B L1 TxEHE & BRI ¥
I3, A& (ttest, P<0.001) ZIKTFE2mmL (X1),
FHRARLET 2 BRI D I % 272 (Y = —0.013 x +
32.261, MR D F (3, F=149.57)F & (0.01) =
7.19).

2. CV3988 DmEMIKAFII AR

CV3988 $& 5-Mefl n 2 Iz & 5 IR IHEIRIN - $
I3 HCG #%5-#, OBpMH, 3WMIH, 6 KefH, 9
Hef Hoodg 5T, #MF118.9+5.4(n =14),25.7+
8.1(n=11), 19.0+4.2(n=7), 25.8+8.3(n=



FE24EI0H 1A

Number of ovulations

X1

Number of ovulations

40+

351

30

254

204

0 CONTROLI 50 T 500 I 1500 ‘ 2500
Dose of CV3988 (ug/mouse)

Effect of dose of CV3988 on ovulation.

There are significant differences.

a, b, ¢: p<0.001

The numbers within the bars represent the

number of mice.

The values represent mean.

401

35

30

254

CONTROLI 0hr l 3hr l 6 hr
Time of CV3988 administration
(hours after HCG)
Effect of time of CV3988 administration (500
#g/mouse) on ovulation.
There are significant differences.
a, b: p<0.05
The numbers within the bars represent the
number of mice.
The values represent mean.

£l

(631) 3

Number of ovulations

13

0

CONTROLI 0 I 0.1 ! 0.3 I 0.5 : 1 . 3
Dose of PAF (ug/mouse)
X1 3 Ovulation after treatment with PAF plus CV
3988 (500g/mouse).
There are significant differences.
a, d: p<0.01
b, ¢: p<0.001
The numbers within the bars represent the
number of mice.
The values represent mean.

5) (i) &7 n, —ENfHEmERHL» o720 BRI
O-1-#u3 CV3988 o 0 B[] H % 512 T 3R H,
o HEIH IZ, R &b -7z (t-test, p<0.05) (X2).

3. CV3988 DEMIxt 5 PAF iR

CV3988, 500g/mouse IZEMNTE 512 & D) #IHI S 4L
728E001E, PAF & CV3988 & D [alREfEENE 512 &
O[al4E L, HEIRINF-£ki3, xf88, PAF %450, 0.1,
0.3, 0.5, 1.0, 3.0(ug/mouse) T, £ £ 37.5E
5.9 (mean+S.D.) (n=13), 18.9+5.4 (n=14),
20.8+3.5(n=28), 30.0+11.3(n=28), 36.0%
8.8(n=7), 31.3+6.2(n=10), 27.0+4.9(n=
6) (f) &7, PAF 0.3ug/mouse &Ll ET PAF
FAEGRRZ AT, BE (ttest, p<0.01) ICMIEL,
0.5ug/mouse TERANMIE % 2o 72, £V E, PAF
2542 & ICHEN R KT L2 (X13).
II. 9IpcEic 31T 5 PAF OB

R—ve s MEARL D INFRAREBET S L,
CV3988 (2500 wg) 512 & 0 HEURHIH] S 41729002
-, xtHROPEINGIF D ZHESR (L 1) 12 66/93(71.0
%), 104/143(72.7 %) T, ZHET2KEEIF7/93(7.5
%), 17/143(11.9 %) T, WhHRE LB b LI+
DFIT2/93 (2.2%), 2/143 (1.4%) LWHRFIZ
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eI - IR Kl 33 PAF O 536

HAEREE 3554 %

#1 Effect of CV3988 on fertilizability of ova

No. of eggs

kinds of oocyte total | not fertilized

fertilized

polyspermic |parthenogenetic| degenerated

oocyte of blocked

ovulation with 93 14(15.1%) 66(71.0%) 7( 7.5%) 2( 2.2%) 4( 4.3%)
treatment of CV3988

lated
HTIIALC. Sy 143 | 16(11.2%) | 104(72.7%) | 17(11.9%) 2( 1.4%) 4( 2.8%)

without treatment

BREELRDL D 72 (ZHHEIL Yates DIEILE x 2
E, TOMZ x? : Fisher [HEEREICTHRE).

£z ¥

WP L 72 ICR R~ 7 212 PAF OFFET)
RERREEDUA (CV3988) W&k 53 3Rz L)
PAF & HEI0 & B % frit L7z, CV3988 #4654
% &, YR FRARAFR IS HIE] S 41, CV 3988, 2500
pg G- TN BlL, (ZIFT5E L IR &
CV3988, 500 ug (xf B DHEIN R e~ THI V212 HEID
S L2 1) $ G- L REIC PAF #4532 &,
IR AFC A L, PAF 0.5 pg % 5- ORIk
KOWEZ R L2, ZORERIRORER L) CV3988
(3W7 5 toxic Ze/ERTHEIN 2 M0 L T 2D TId %
<, PAF - HESIAERE (AR S L T b 2 &8
B & 2227 5 72,

Espey'2(3, Sl & v BRI RAEBOSIC L Y
ERRINTWE LR TW5, ) VIRETH D PAF
1213, chemical mediator T# % PGs, histamine,
bradykinin X [AJEkIC, RAEPUE & L T MAEDLESE
FHI020 A I TCAEE Y, EREE & (22 %
H5. ZOSIHIIHICHRT 2BHE LR L TH
0, ZOHROIERE, INNEEDITHE & IR KA
0, IERERR DL EZ HNb,

Z v b IEDRERFEE T, PAF #* tissue type ®
plasminogen activator # i S 2 RfE o 2 & FEE
[,“C, PAF 1z & V) fk i &7z plasminogen activator

= J: ") plasmin ASEZEL S 41, JIfEEED fibrolysis A5t
. UINRRETHER &5 ARk B ARSE S L ASEE Z B &
% Z bhé. 72, PAF B & IZRAT~HFHERDES
ZHE L2 AR AR TIOERAH D, S 512
PAF (34FhER & iEMHEAL 3 &, BLERI 24 2 3722, of
HERDFFIREERLIZ T collagenase &2 H 554
V—ALEHFATWSEZ b, e IN2AMmEkD
IMuRICE ST A2 EAEZ LD,

CV3988 Dk G- 2= 512 L 2 PRINHnfil~ D h 4t
ERTAHDE, —EDMENERD LI -72hY, 3
[H - IR HIZ, 0RERIE ST, 28

gz, 72, HEINCE B F TOINRN PGs i
IZIZ22/%8 — 5 ), 7HX19T(L, 1 Befg
(3 HCG #%5- 2 WpHf%, X 5128 2 BROSHE 7 +5-
3IMHERE A DK 3 RERIFTICH £ 5 S wb il Tw b
Ak PGs B/ % — 3B FIZL R 6B,
CV 3988 DEEMIFEhH Iz BT, 3MMIH, 9B
IZHEIN S 2l 2o PGs oIz L ), CV3988
DPEIIN IR AIRT S kSR L QHHES LB,

PAF o {E FH 8 £ 12 © v T (3, exogeneous D
gonadotropins &5 L TWTHEINAHIHI R LT 5
Z & &, PAF ¥ EIRNAG ZhERR-] A% 30 Fb & e < 912,
autacoid D E RO Z 225, CV3988 (30
FrCHEINZ I L T Wb e 2 55,

REAE RRETT B BRSO A7 537, il
EOWHLUETH D L) A 1973 Fi2vbit
TWBY, U132k $ 5 721213, B & 9nmta
BEDOBER P VETH B EHESINTE D, ZH5HE
fLEA, BFIIRALTwbE W2 5%, Z27T,
Ao lu], BAF L DI DR — =17 > b EEAZERLL,
PRI 52 5 PAF oz % fiad L7z, CV3988 12
& o THEIRHNHI S AL 7290iadn-1- &kt B o HEIHIR-1-o
RHER, ZHTIHNE, BHNE, BWHREORITH
BEERDLI-12. 2D L, PAF (3 LH surge
DI BRI ZHREREMERS £ THDO T, HEI
DEFE IR YV UHDERTII W RS
1z,

faeiZ bichich), THE - REEzE L
eHRT WBERICORSI o L E S, Ao, EEEEE
W& F LIS DR ICB#HN T ELRL
E3

X #

1) #NI%E—, WEOtH, Ak, Wk¥d e b
B #hoa@FE (21 9 I iaig b prostaglandins $ifjfE
IZBI9 2 kRET, HASEE, 34 (2) @85, 1989

2) WIR-LED D IIT AR OHED:, X, WELE o
AT FEERE, 147, 1986
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The role of platelet
activating factor in
ovulation and
oocyte maturation

Yoshiichi Kikukawa
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Asahikawa 078, Japan
(Director:Prof. Tesuya Shimizu)

The mechanism of ovulation has been comp red
to an inflammatory reaction. Platelet activating
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factor (PAF) is important mediator of inflamma-
tion as it may induce the production of prostaglan-
dins and lysosomal enzyme.

We evaluated the potential role of PAF in
PMSG-HCG induced ovulation using CV3988, a
specific PAF receptor antagonist in the hyper-
ovulated ICR mouse (9-12 weeks old). Furthermore,
we investigated the effect of PAF on oocyte matu-
ration.

CV3988 blocked the ovulation in a dose depen-
dent manner, and the significantly reduced
ovulatory efficiency was obserbed at more than
500ug dose (P<0.001). The ovulatory efficiency

HAE2EE 35484 %

reduced by CV3988 (at dose of 500xg) was recover-
ed by PAF in a dose dependent manner.

There is not significant difference between the
fertilization rates of the follicular oocytes of
CV3988-suppressed ovulation and that of ovulated
ova without treatment.

These results suggest that PAF may involve in
ovualation process and may not be essential for
oocyte maturation.

(ZfF 199041 A 8 H)
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IVHE - IERBAE 2 1770 - 72 27 {91 33 JERIIZ > CHEIRIC -2 2 BB L CRREs L 7o, BRI
JiE L LT clomiphene citrate % J#:BA% 3 HH 2 5 5 B, hMG % A#B4: 4 B HA 5 15010 4
HitE54 2 52 BV COBRETOF >3 1HI1EY (Frrei®R3%) THY, K
FRERT X 7o AEURMNIE 8 6 8 M (RHEEFIEIRE 31 %) Th 72, (HRFIO FHFEEL 29.3 7%, IF
HEARGIIZ 34,3 1 X TE ORI ER I3 H BOE 2RO, BRAMLRERID J5 HHEIR S (275 [ % 2,
X 51 FEIMER ORI B\ THHER R 2 8072, $ 72 R4, IIiaZRIa, SR
ok, ELUREKICIZEARDLD 72, Lh LaSlgEi e <13 3.5 1 X JAEREH O 2.3 @it
B LA ERER BB, AROREH 5 CC & hMG % fv 7232 DI 5 THER & AIEER,
SEINEH IR S B 52 AR T Th 5 & Bbhr,

(Jpn. J. Fertil. Steril., 35 (4), 635—639, 1990)

FL®I

RIZHG « IRBHEIZIRE D EIZ BT LR AT
bbb L) ilh->Twd, ZLTHEAZEICIBN
T, &0 2L 0% EILT 5 72 IS BEINRIHIR A —
G HNTEY, 2O KiEL LT clomiphene
citrate (CC), human menopausal gonadotrophin
(hMG), luteinizing hormone-releasing hormone
analogs (LH-RH a)% ¥ 2 #lAAbETHW 5D
—HEI L 75T B, F2oHRINFR O H k2 (2 M

DFER DRIV E > DERZ DEH), IfanKE S,
e YRR DIEEDR D D, S HITIRIBD KL D
MAEFEICOWT IR L HiEFHWLN T W5,
ZORRICFE 2 DHEFH LN T EDIE, &t
RRZFLE0ELT HEREREL TV E72HOTH 5.
JLAE, RAbEAE - IERREE DR E M E L TE
720, WEHREIA & FoliZe I B T A MET AT RE IS
o TER, £ITARFELIZTLUFHIB W THEHEAZ
K5 - IRFEHE % 4T - 72RERI O W,  HEINRIEL G, £RI0
FHE WARI TR L L [l fEFNICRY U TiElR
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ICHELr 525 BbNARNTICOWTHRITZINZ
T A,

HMERELUFHE

FHRATBFH B W TINEEALE % @i & LT 1989
EIHD»E 9N FTICHENZR B LR 2 1T7%
S TTREFID 5 HLLITF O Jid% 72 27 1 33 A &
9% N

FiEE LT3, F3HIN R HEBERE 3 |
HEHCC1HI100mg# 5 HREEEO&G L, 25I12H
KBtk 4 HH X ) hMG (pergonal) 150U # 3% H
F L7, IHaitEN RS S i 12 TiT e v,
OMie 3 HmzEHAIL, BEEI2000 ) b 2FK
HIZK & WIlao 3 Fim 4845 14 mZ @2 72 H 12
hMG D52 ik, fiehs hMG #5522 57 40 BeR 1%
IZ human chorionic gonadotrophin (hCG) 10,000I1U
EFRpEL.

Il g RES 13 hCG % 5% 35 KR 212 Bt L,
FER 7 AR NEAR T R 125 & o TRERE R 12 5 )
WREZINNRIZ TR THEA 247700, R[S nz90ia
& &0 FERBAMERE MICOIE [l L7z, 2 B iRy
J&%:E (27 a4 SSD650, ZFiHfil§H T 4B 16
GIMaZERlst (RERl) % w7z,

K (3853 W £ L T Human Tubular Fluid
(HTEF)Z Hv, Z¥RHICIZ7.5%, I09EIHI12i3 15
%7 56°C, 30 4y MBI B HMFE M2 72, 85
F#(337C, 5% C0; 5%0,, 90 %N, NERETI
117 - 72, AN RN 6 Wy O BUAE D14,
7.5 B MERMOBERTRIZT 2 MG, swim up
CEDEMLRE &2 REENE TIBE
50~100Xx10*/ml & L TH77% > 7=,

IRFEHA (3 2 A R ETR A 36 ER 12 2 fmAg Ll iz op
S & RO 700 & RRSEHEMIC FE ENIC TR
L7z,

FRMEHORMFREL L LT, Iiezifili 3 A

oL ZHG - IRFEREG DITIR 125 E % 52 5 KRf

HAGESEE 3584 %

H&D 384, Ifazfils HHZThCG 1,
000IU #hiEY 5 HikE 4170 - 72,

TEAR D2 |34 BT R i Ch 2 R T & 72
FEFlD A L L7,

®w R

AMIRES L72ET 16 1 o A 55000a0 75

RO WO R 24T % 2T, ok
EDF v L HRIIAHEG B2 3.7 % (1 51/27 1),
HMERHI2 3.0 % (1 FAM/33 M) THo7z, %
7RYPREZE R % AT 72\ 272 26 1] 32 RIS B THRRGGT
I 5L, MEMRENT 8 B HEFIATRSE 31 %) 8 JH
(Af P AT AR =K 25 06, *HIRFERESEI 28 %) T - 72,

O ENTAEE R ANIHRET L7z, 2 ORSRIR AT
AEG & REFEAERER T 124 HDIL 33.6 7 & 32.5 7%,
AMEIARDIZ 6.9 4F & 4.9 4, F 7O E RT
ZFRIA312.7 HE 12.4 BRFHINN ST 10,5 x
10. 8 {1, MDIPECIZ 5.8 & 6.2 ff & MiF DS
ZENRRD LN otz L L 2 MLl EosrEln
oD BT EIIIE AL 2. 1 T dH > 7okt
LT, MEAEGITIEIIMEMBEOMICHE RN
DRSO LT, F 7RI FEA AL 2 HRER &
720 9.1 % TH 72D L TRFENEF D Z i
46.7 % &, HEFEALEBNIC 5 THEAR SR AT 5%
RO LNT(E L), FRAREDIEENT TR TINE
HEAEIEGI T H 5728, ZDIFER BN ITAESE % 5t
LTA. ZORR, INEPAZED IR 2T 5y R
TH 723 11 AEFIH 6 (] GHRER & 72 ) fEi= 3¢ 54
%) &, MDERDF AT E iEREEZ /R L2
(#2).

D ENTHHARG] & FEARARFNIC 1 TR L 72 k528,
PR (S AEARME) T 29. 3 i & JEATARMFI D 34.3 7% &
DCHRDZEIGED Sz, L LA ALEIAR
I3AEARB T 3.6 4F & IEAEURIF D 6.6 4F & DEITHRIC
FEIBD LML o7z, AR OMET2 5 (3 25

£l AR s
4 . . ; WOROH B WO R A MR K
A SAF MR & 2RI I e s O e =8
oW AR R RRREC o) (o) GnEk2)
5L %8 AN 4 33.6+3.8 6.9+4.6 12.7+£0.8 10.5%4.3 5.8+3.1 2.1x1.5% il
111151511 (56.3+14.1) (40.3£28.3) (9.1
fe 7 A4 32.5+4.3  4.9£3.2 12.4+0.6 10.8+3.6 6.2+2.3 3.1+1.2% i
15f1 75 H1 (59.3+18.3) (50.6+22.2) (46.7)
33.0+4.1 5.914.0 12.84+0.7 10.7%8.9 6.0£2.7 2615 8
26151321441 (67.9+16.5) (57.9£16.5)  (30.6)

mean +SD
*x P <0.05
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EER R A (O 11 13 6 (54)
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R i 1 2 0
SN (I 13 16 2 (15)
Wl 26 32 8 (31)

K3 ARG - ARG O R - AT - JERZRA) - IE B X O]k RIS

1 RS ZAEHEATIRE O i & iR DO BITR
FHROEL 53 (2AEMRG 2 7R L £ O LD BT (3 iEiRE
ZRY

A 6 30 ik E TOMIC 6 FlH 4 5] (FEIESR 67 %)
EZKDRFIZEDT B2 06 ), HHEICI
FRARELERE L 52 LhRENL (%3, X
1).

I DFEH IR U THRET L7458, 9 H 13404k
BIT12.1 B, FFEAERGIT12.6 B L (32D % H -
720 FTZFERT & 729 b AR T 10,141, FELE
WRIT 10,9 i & Wi DB I33E 138D b - 72, (1]
INT & 72IIDEUIIEMRGIT 6.4 48, IEATHRFITIE 5.8
e ZizBOL» 72, LarL, 2Hiall Eosys
2RO T EUIITARGT 3.5/ (%1% 61.8 %) TH

_ - ot DU EC oy BN B S R
= A,‘ kS g H e | 22 i1 [ . il
e R R T R
4E HE ) 29.3%2.7% 3.6£2.2 12.1£0.8 10.1£3.4 6.4%2.6  3.5%£0.7% 8
8 191 8 JEl 1 (64.9+17.6) (61.8%19.9%)
JE4E AR 7 34.3+£3.7% 6.6+4.2 12.6+£0.6 10.8£4.1 5.9%2.7 2.3%£1.5% 21
2015124 03 (55.6+15.4) (40.4%25.3%)
33.0£4.1  5.9%4.0 12.5%0.7 10.7£3.9 6.0%2.7  2.6%1.5 29
(57.9+16.5) (57.9+16.5)
mean + 8D
% P <0.05
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%) LREEBIALro (F3).

F 7 IRFERE L 72O DB & ATIR D BAR & Rt L 724
R, BB 1L L <25 ADBAIC I3 IEMRR)
ZARHTWZ s, 2{E & 3 {EDE AR 25 %,
4D EIZIZ 50 % &, IEFREHEED 2 2 5 4 D
BICRHLHEIZ 6N TWDE(X2). Bl
PRAR I3 EIIN D FATKR & R L T B et ps
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2 DINEH B I2HDITHIFIEE W52 L TH
5, 70Nk LT, Fibld CC ¥ hMG fiFHiZ, hMG
ik, LH-RH a & hMG fiFRESE T bt Ty
5029 AalFx 12 CC & hMG % 63 2 HEdniiisk
FiEE R TERNZH - IR Z 1T > 2HER, 2
DFETOX v 2N HIF 3%, dHEFHH DI
HR3H 31 % & D L R L TR ¥+ L
EEWIHRE L W) BIF R H 2 EITELY,

B DREFNC DWW TIHRET L7 AE 8, W, TIT
JEK, SEYIE A IEREOT IS E 2 52 AR Th
52 Ebirolz, ETERITE WYV ERE
iR L72AY, Lo LAER R S (3ERICHE S
27w Bbh, kol & Rk TH -
7259, & 5 ITA M ORRET D & 35 Ll EoFic i 2ER
BB LN e D 5 12 HBR, A F TOHmE Tl 40 %
LI EDBITII TR R KA TH 70 B L9E 2
HbEd L, KAAZEO@ECH H D LB bILEEER]
(IAAEHARIIC (2BIMR e < e B (RIS AE % e
T35t Bbi,

O EIIAEF RIS LT, REAEES X O &
FEAME B H ARG A 2 @i 2 58D 7z, S 51Tk
RAGLEHD 5 BRI A5 S MER L O YNETE AL
ICBWCZDRHREN 54 % @iz R L7z, Zof
IIFERDOWE I /6N, FEMER IS T 5 5R4F
Pk EORAEAT e b TC W B R 2 DR BIN %
EZTHL MR L RLT WS B b, 208
AT BH (IERGI DD e W 2 2 1E, ARIDIREA
BB IR ZHE DB INEEATETH 505, £
NUSMZ L FREEL Y ORMMEFER I FZEI N TN S
aREEH B LB b, EEMEEECBWTIES
LICEADERDREFVETH L EBbI, £
72[RIHEZ, RS ZAE D AR I IS AT e ]
FTHDELEZ ThHbE b LENZBEDHIED
WS LR LTS REXH B & Bbhs,

DX RE I L T, FHIFEH H I ERR),
FEIEIRFIE DRI ZEATRD LW & b,
MMORE ZRT & B bNHIMED e 7 7 H H
BHBEBDBICEF LW EERLTW S EEbIL,
S HIZFERIIN LR, PR, I RLERIZE L T
AT, FEALAREI O M DRI ZE AR H L7
Z & SUIDTEHER A REIRIG (I 2058 6 e
7z, FRAFTORETD, IERE LRI
EARR D AL O BHTHHRY % R 7o s iR e r o
RS H Y, MRS L IMED B OIS —
EDBFREHIFEDIZ S W EBbLS™, Ly LA ND
METRe, 4% ToOH T L SN iREic B v
THBEICZIBLNZ L, TRRBHED H 5

TBRINZHG - IRREREF DATIR IC R % -2 DR

HAME23E 35%4%

2T EEIRE DT T 5 72 2 & 607, BRI,
TR O W ORI 37 EIN 2 H 65 &
I HHT, ThDOBINDZIZENH DT
LR b, ZORRLCIDEICE L T3, oERE
SER AN B R, PRV E DR
B e NEADREL Y PEBRLTW 5 S b
TH NSO AR 5N LI iRET 2 2
T BEFH L EBbiL.

Al oME 5 CC & hMG % i 72fk 7245 8 &
URBREEE X v > LI, HIRED S
A SRS - IRFEREIR I BT 2 HRINRIEGE & L
TENLHFETHD EBbN, 351D hER
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RELHEL5 2 Twa ERbNIL,
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The factors affecting
the results of In vitro
fertilization and
embryo transfer.

Keiji Shintani, Nobutaka Yoshida,
Ichiro Shirakawa, Yukio Hirano,
Takaaki Katayama, Shigeki Taga,
Kazusuke Nagoshi and Kaoru Sekiba
Department of Obstetrics and Gynecology,
Okayama University Medical School
Okayama 700, Japan

Twenty-seven patients underwent In Vitro Fertil-
ization and Embryo-Transfer (IVF-ET) in 33 cycles.
And the factors affecting the results of IVF-ET

(639) 11

were discussed in the present study. Ovarian hyper-
stimulation was performed by daily administra-
tions of clomiphene citrate from day 3 to day 7 and
human menopausal gonadotropin (hMG) 150 1U/
day from day 4. By this regimen, 1 cycle was
canceled (cancel rate 3%). Gestational sac was
detected by ultrasonography in 8 cycles of 8
patients (pregnancy rate for patients 31%). The
mean age of the patients was 29.3 for pregnant
patients and 34.3 for nonpregnant patients. There
was a significant difference between the two
groups.

Also there were trends that the patients of secon-
dary sterility had better pregnancy rate than the
patients of primary sterility and that the patients
after ectopic pregnancy had better pregnancy rate
than the others. There was no significant difference
between pregnant patients and nonpregnant
patients for the period of infertility, the total dose
of hMG given or the number of punctured follicles
or retrieved oocytes. However, the mean number of
cleaved gametes was 3.5 for pregnant patients and
2.3 for nonpregnant patients, revealing a significant
difference. The present study suggested the age, the
cause of infertility and the number of cleaved
gametes affect the results of IVF-ET.

(ZfF 1990 -1 H 29 H)
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The Study of the Effect of
the Administration of Danazol
on Patients with Adenomyosis
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TEREEEICS SV =L 400 mg/day % 4 ~ 6 7 HRHES- L, 20252 ASAEk CHE L,
We—7— (CA 125, E,) X#BHikatiinhz v Caii L 72, 425EE 30 #id 20 51 (66.7 %) (37
Heild T, ZOAIMENGTED Sz H, oo 10 B (33.3 %) (3FIFE L, BIMAREZSLEE L2, &
F V=AM ERERTO CA 125 i (Mean+S.D.) #962.6+91.9U/ml T 1), Eahflo 207.7+
127.9 U/ml & te#% U#caTH ’ﬁkiﬁf; D 5L, BFERTO CA 125 i 150U/ml % #% 2 258131
TOARTH B 2 EHmEENL, E IS+ — ik 546i], &5 Ht‘ TIFAEEIIED SN - 72h,
LHRTIRICIZ T —/bﬁxhﬁ“fﬁn IRAEAGED S, Fo, BEKBIEIEICE 2 FEEOH
ETIE, FHY— NG TRAEERICTERDORED YR & hé DIZHT L, WNEITIIE(RIZZD S
Nixir-7z,

(Jpn. J. Fertil. Steril., 35 (4), 640—643, 1990)
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TEINT &L, METENBIED BTy —

il

ZATHHY, Btk V\JH% LW IRIED AT,
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F V= WEEEDR W B KB ERIRFHI S 2 726
12, IMiE~—n— CEEEHIMEZ v, 53—
IVA Zhi) & S5 & T retrospective 1 Flg AR LA
FOHMA 2B THET S

MR LU FHE

A 62 4 5 J140 5 FIITHF: 6 H & TICRAREREK
SFRERHm AR L OB A 2 LB TR
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WEERE 7 X 0 ARiEdR, INRBATY, ik ik B
SoriE CA 125 2 #80 L THIIRIIC 1o IR AE
LWLz 30, £V =L 400mg/HE 4 ~6
NS Lz, 70— AL b pathnn, b
2 0%, 4 A% R THRB LRSS
I2ENER, mE CA125, E,#8IE L7, %54,
it fﬂ’*@hmlﬂ#ﬁﬁﬁiﬂﬂﬂﬂﬁﬂ%}]ﬁﬂ L7 SRHED
R (i i 88 1 & L, #h3RHE 12 ARk o &
2F:] M@A’Cﬂ otz FRRREIS, BEIRRE
THENKES (FER) 2RELFFV—1kE
it a0 fbrz e Lz, fEkiE, TERE
FEBHE P e D & & L, #HErERRGETS Stu-
dent’s t-test 12 & Y 117 -7z,

w R

1) FFFExtR o follow up fHIHE
FgExt R follow up WE 8+ — 4% G4 T

#%3~17TH7HT, ¥¥12.6+:4.1 7 HTH-72. H
FRERD A THEZHE LA, ¥/ =67
510z 30 {51 20 151 (66.7 %), MmEZhfsiE 10 1 (33.3
%) Thotz, SV —NA )JJf%?lJG) follow up
(28 ~17 7R, ¥¥13.5+3.0 7 HTH Y,
a follow up #AI (3 3 ~17 7 H, ¥ 10.8+5.1 7
HTHh-7.

2) FIFFTxT SR P4

WD TR 77— G 275 T 36.8+8.4

fo (641) 13

CA 125 B GBME 2 7 HR TV — A%
fflA$12.9+7.9 U/ml, #0515 23.6+17.7 U/ml &
MR S HGR T BB LR S e - 72, Tk
THBAMG 4 2% L, FFN11.545.4 U/ml,
20.0+11.4 U/ml T Y, WifERIcHEZEIZAD L
Nz, 5 THDCA 12535+ —1E
A T 14.1+11.1 U/ml, #5015 T 111.0+132.8
U/ml &, HeatsEngic i?L?é (FFRDT L DR
A et fein 2 x L7z, 2% H 9 CA 125 (3
Hi# T 16.1+11.8 U/ml, #%% T 200.1+93.1 U/ml
E,0.1 %BLL PG T & — L 5 h i &
KLz, FFY =GN TIE S — 5D
CAI25ffIZfE 5B 2 A HB L 4 A H, #5467
%, WHBEHOETORMICBIT2MEE i LT
BEICEME AR L7, FOMOBERTIIAEXEI3H
DN T TFS— NGRS —
SR 5oz 2 TITB W THEE)» R
D LN, G T RB X URRGLEH TIRAE
ElFTD LN -T2,

4) MFHFE MDA

B2 12Rm$ &9 28— G Tl SR
E.fii (Mean+S.D.) (3 108.84+109.9 pg/ml T 1),
BN 91.3+52.6 U/ml & kol L TH B3R
LN ot A S5 E M3 5B
2 7 H1THMEIH68.6+41.5 pg/ml, HERHHF|H
103.8+82.3 pg/ml &, WifEHIICHZ2I3ED Sk

i, ¥ —VEEEIT, 34.9+6.1 % X M EERIC A otz EkIC4 AABTLAEEX IZD L
BEEROSN LT, 72 Lo L, G THOE NI — v ERh
3) I CA 125 %Al 57T 34.5416.1 pg/ml, MEZHHIT 104.94+71.6 pg/
7 F =N AL CA 125 6 (Mean=S. D.) ml &, HEI2 (P <0.05) M @iz L 72,
B LIRT &2, ¥ — LG5 Tld62.6+ 72, RRREN C;tﬁxilfé'l“( 34.0£17.2 pg/ml, #
91.9U/ml TH Y, &+ — N 207.7+127.9 WHET 117.8+95.1 pg/ml TH ) HEXE T LD
U/ml & LT 1 %LU FDfEfRR TR EICY YV — DN Sl % R T EIN B — 72,

ARSI b 1. 77— 1A B3 FRSRAE
=gl
CA125 * Bk O B [ 9 32h 13
(U/ml) T 8532000 E, rii *P<0.05
300 | = (pg/ml) ==
| *P<0.01 200 |
* x P<0.001 I
200 M v ‘
T 100 ’
100 3] ‘
i | = i ; H
o Hidd i e | i [e] . ‘ :
WE®RTE BRBER 5E X5E HERTH RKPER

5 &5MRE
2M 4M 2M 4M

X1 i CA125 N &AL X2 I Eff %k
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T+ =G T3 5 %DM 7.4+21.2emT

N, G5 HDT=ROME. 71 . Temk i L C,

B (P<0.05) (L7, —F, EHEITIEE
R 7.9+41.0emTH D, %5%(38.2+1.5emT

D, FSRIRICAERZ RO LG A%
B, MEHFIOmMBPETIET 5 &, 5T, 5%k
LICTHEZIAD L - 7208, He5-hi3 4 #hfF)
DD L ABEEHEEZ /R T OICA L, $#51%138
ADE R E R T ElmICH - 72 (X 3),

6) ¥+ — VB T4

T+ = NAL G T R BRRER O BALE R 5
FV = VRN 10 IO FRFERHNIZ 3.123.4 7 H T,
LB DFHEGR THOMD THBETT TICAR
IERD EAL 2 BD 2L Db, 12 A HBICHME TS
WIERED I T L7CREG D > 72, 7 — ik
B %O MRED BRI T — I OFHE 55 2 {7,
Busereline % 5-7% 2 5, FMEFlH2 6, 5+ —
JV 2 course %51 F i & MafT L 728EFI2 151, AR
FER D AL % 2D 5 IR A5 L72REfI B L U2
DD follow up HIAAHET & - 7REFIHT 2 91, A
BOGRS S RRED L D1 FITH > 72,

z =

TE AR 7 = VERE R AT L, FUREEIR
DA TEIFEE HIE LIRSS, 30 0 20 $51(66.7 %)

IZFDFMEDRD S, UL EREG L7
Efﬁ D& X5z followup L7z DTH 5. il Dk
T3 29 il 23 18] (79.3 %) DA RNTH - 7295,

FEER N
(mm) == e}
100
O—OF %
O—0®EMA|
*P<0.05
50 r—
(o}

5 WERTR
M3 FEkogit

FERAEIC AT 5 77 — LR

HAGE2RE 35% 4%

follow AR DAL K & (2 &7 — VBB D B4 s
B LT, FERBHEICKT B S =D
PEIZDOWTOXEIZE DD RESIN T BH57710,
DFHtiIE—E T\, ZHIZFEREDZW, A
B E A REER INTE Y, Thr ol
L EO T Z DWEFENROHE % ARREKICE W Tw»
Bl XHEEIN D, K- THSG MBI E T L,
ZOHEICK IR Loy, vy -k %
DTS TOMBDENITIT LY, MAIHE
PITHH) S LN, ZOMBHIMLENITAK D ERD
na.

A IR E M RGN 2, e R AR D el IS
BETH AHIME CA 125" E, 28l L, AR
DYUGEDH WL DBRERGT L7z, 208, HRE
FEROFIE L 72 7 — Vi3 iE CA 125 D
ER, FERoRmsiis s, Mg CA 125, BF
MRS L B e IRABRED follow (3BXNTH B2
LI N, M E L3 7 — SR S
IS 3380 S e b - 7228, 55131
B H B EpGED LN, ST+ —
WD E , DU D B 5 TR L & 2 S50,
=AM T L PEINEIHERE L T 540
WENDTABRDORBEEWEI NS,

ZDEHTTFT YV NIEGIFERENICE, fhiEn
2L D) SR THIMED RO 5N EDT, ik
THERBIENEEDI, BEIFFEREHHT EL
RFEDRAEHEHHET 25003, £ THYL
EFIRETHB, 2750, AHEOERLLLLLD
fIiz, Vv —ngGEioiE CA 125 A% 150U/
ml Ll EDEfi 2 R TEFNI TR AR TH S, — N,
FERBIEEFEDRL TEndir CA 125 FiED
FHBEDSTESD 55 DT, -5 PRGNS 25D LR P 72
Lo l3imiE CA 125 iz s L, SEPHEE g
ZORTAREMEDN S, o TSRS DIERNICA LT
37+ —nofeGrolis, GO LR % E
BIRETHD, T2, WITFH/—NADBERT
Horzizi b o, ZOBBEHRLUIEFIZAR
Rtk HAL & 42 CA 125 @ k5., BEikkE
&T@fhk@%%#”b%ht@?,lﬂ%@@

WATRO® DAL, EEECHZEZ L, £OICH

FIZx L TORGRKEZRT 5 XETH 5.
(R % #b 2B A, ARFIFFEIS S 1 TH O 72 B AR IRT
ook AR R IERE, FEASTEEA
SRberEks NEE W IR, RN TR IR P far A
b P TRA, HBEER b AR HHEE
feuloesl, AR NFHER W AR TEARROEE
ICHEATHEEERLET.)
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The study of the effect

of the administration

of danazol on patients
with adenomyosis

Kentaro Takahashi, Hiroko Nagata,
Hiroyuki Yamasaki, Kazuo Yoshino
and Manabu Kitao

Department of Obstetrics and Gynecology,
Shimane Medical University,
Shimane 693, Japan

For 30 patients with adenomyosis, 400mg/day of
danazol was administrated for 4~6 months. We
evaluated the effect of danazol by measurements of
serum CA 125 levels, serum E, levels and ultrasono-
graphy. Twenty patients showed good prognosis.
Adenomyosis recurred in ten patients. Serum CA
125 levels before treatment was 62.6 +91.9U/ml and
207.7£127.9U/ml in patients with good prognosis
and poor prognosis, respectively. There was signifi-
cant difference between the two. The patients who
had serum CA 125 over 150U/ml had poor progno-
sis. There were significant differences of serum E,
levels before and during treatment between good
and poor responders. And the uterine length of
patients with good prognosis singificantly de-
creased after treatment.

(ZfF 1199041 H 16 H)



.X.“\(:
&
OF 5
=~ 4
SN
o &
(=

= Ex

T a7 ) T F o BRNERE 5 O B R S
— OG- o e

Clinical Evaluation of Vaginal
Administration of Bromocriptine
—Comparative Studies with
Oral Adiministration——

BRI R P AR ESE (3T I AR

e R E (G S N
Yoshito IBUKI

Takayoshi OKONOGI

T W S
Masao IGARASHI

Department of Obstetrics and Gynecology,
Gunma University School of Medicine,
Maebashi 371, Japan
(Director: Prof. M. Igarashi)

il *]H&Fﬁ Bromocrlptme (BC) g2 207" v 7 7 F » MEIEFN RN £ 72 ﬂiﬁl 145

2.5mg 1 )45

BT 20 BC, 707 7 F ViIREORMIZI, 1 H 2.5 mgif H 450

Bits ?erﬁ

I, BN, ilﬂllﬁ KB AR R DR Y- & B EGT L7z, 10 fliconwTir»721 HH’” TlIRRNERE
HAIER IR Sz e h BCIRE D ESAHIRERTH 2058 — 7l <, 24 Witk @i *’?r&i"? L
707 7 F AR R CRRE LAz, B H 5T, i BC BREE IR G TA RIS E < &

077 F ARSI A 72 PRI,
ﬂa’sffa&‘ <, RIS DS ERL T2

FLlwUCE 123§ B it i, BRGS0 L-12 Jtl:’\
c. GIER O S BELo BRI S A BRI b

FEEE Lo 72, LIk L 0 i BCigEE, 7'm 7 7 F IR R, TR, aiff: Hﬁiﬂﬁf
W,K—L.'.l BLT, BIEREGPREONSEG L) DEATVE L W) HiHR & 2 OBF2IEN T 2 72,

(Jpn. J. Fertil. Steril., 35 (4), 644—649, 1990)

]

Bromocriptine (L1 F BC £ #3) (3857’07 7 F
VIBEDEFICIES HW ATV Larl, £
DF LIS 13 LIE LIFELD, &2 ¥ odlER %
W IR E AR T2 2/l L H 57, £72 BC
DA HREE (3 12 WERRREE DR L 7o Tiomn,
REZ1H1SELPYELLWEATL1/28%2

EIC T 2L EH B 72, £ 2 TR0 EIE
PR & iR % I & < RO 72O ITRRRR 7
TR B M LRGeS S AL, BRAETRER DT
LN TWBEBETH 5. 1989 4 Kletzky 52137

05 7 F o MEEEIE N BC OS5 2i1wv, 7
a7 7 F AEDIEFAL, BHEHOBR 2 H LT
L, A mlb bz NIRH BC gg2 il L T
1 %512 813 21 BC, 7o 5 7 F >, Ikl
HRE > (FSH), #MMKERE/LE S (LH) 0K
KRR ZEEN, 051250 2700, HEIN, ATARIC A
T ZEE, BER 280 & G L 72 Tk
£33,

A%

BRI KA LR L7 e S 72 F ik A 20 %1
R X L7z, Wikl3 Macroprolactinoma JEF- {5



FR2HETI0HA1H

4 4], Microprolactinoma JF F i %l 6 {%l, Macro-

prolactinoma Ffirf#l 6 f%], Microprolactinoma J

el 145, MEREMES 7 0 7 7 F »E 3BT, %4

Bi7' 257 F fH319.4~106.7ng/ml TH -7,
1. 1 ml%h 98

A#ED & HH1TIZINFIHO T 8 ~ 9 KT Kb S
&, Rif%, TROARKFBC 188 (2.5mg) Z£0
b5 7o i3 EE G (BT IEsE 2 » 0 THRIENE
A Lz, LIk, 3, 6, 12, 24, 48K:M
FRITHRIM L 72, b 503 10 Bl cRIEf G- L & Niks %
%KTmHL%

. E AR

TQ%ﬁﬁ&C%EJTM'ﬁ, TR NARA BC % 1 H 1 §&#
H, #0O0Fz 38850, Ugl, 2, 4, 68
HIRPE S, RilLL 72, AN D 265 Tl2Inm
WA 1% 52 BGG L 72, Wil o 513 4B Tirv,
2 H BU#D G 3HEIRIFICH Y TiTb e/, &K
MLUFA-AT 8 ~ 11 R ICAT - 72, £65- WIS T
(T4~ 68, £O%K5TRI4EBTH-7. 20
% 2 ~ 4 HE D wash out M % 3 T, Billfr b 7%
o725k, T b bR »RIERS D YL
S EAITH 2, 2 20 Flod 5 bEIER S E T L7
DH¥19 B, OGS E R Lcor 14 6T, [F-—
NTHiJi % TS Lz2oni 134, 295 5 10
12OV 24 KRR 12352 L 0w T, Rico 1l
G IR E AT L7z,

BRI L 72#{4&» BC, prolactin, FSH, LH {&f %
Radioimmunoassay (2 X 1) £ & L7z, IiLH prolactin,
FSH,LH &7 £ ) 7 National Pituitary Agency
SRS NERF Y ML) ER, M BCiERE
i3 BCo» Radimmmunoassay FEICEDERLAH
FHALEE (3 paird t-test, x*-test # H\» TH EEME S
1w, P<O.05%FEL L7

Z D, BRI L 28N F &, FLKORRE,

BC
P9/mj|

* p<0.001
600 +2p<0.01

* p<0.05
500

$ vag. aom.(Mean* SE)
400 { oral adm

300

200

100

01 3 6 12 24 48

hr

1 BC2.5mg 1 %412 31) 5 i BCEDZEHE)

NEA

(645) 17

BIER A 8% J8-, BRIMBPES TIlE, RdA % Al
B L7,

L%

1. 1m%5281F 5 BC Lg% )

BC2.5mg 1 4% 4-# o i b BC {2 1 o0 #2159 %8
L2 1IRT., Ifif BCIBE IO T3, 18
[Wif%0 & 3 BRI ICIT T E— 2718 143.2+20.6 pg/
ml (Mean+SE) (2% L727%, IS5 Ti3 1 K
fEI3MRD TR (HE£ED <0.001), 3EEMZICR
RS Lzd, RO WM 1/2 TH-72. 6
WEI AR TR 5 CIEBEIC FREL, E—27fin#1/2
Lk olenica L, BIERS TR ERL, 12 B
ICE— 71 486.8+194.0 pg/ml 27 ), LIk - <
D ETEEL, 8RBT LR NS DY — 718
Wi ER s L7z, LB LD, 8053l <,
1~ 3 TE—27 2/RTH%, 6BMTERET LD
WL, RRIERG TERBIUIRIR TH 555, SnwE
— 7 BENFGo -2 31 2R, £
fEHe G- A5 ik 5 L 0 Bz iR F5-%2 38
2.

2. 10528 5P 70T 7 F ALDOEE)

X 212BC2.5mg 1 kG0 Mp 72T 7 F Al
DREFFIEILZ R, BOERSTE7 o775 A4
21 BRI S T2 I3 Lo, 3 WERIT2IZI325.3+
4. 1ng/ml EEH-RIO#1 /212740, 6 B4 I2HK&
A 17.043.6 ng/ml & 7 - 727%, 12 BeRT%I212§

IZEHZE L, 24, 48 REBIRICIEZENE LIRS
HIDH) 60 %, #180 %DMl F TER L7, £k
ETI>7 07 7F o OFRIIRET, IER#EL»S
TRERZ Lo, 12 BRI ICHRALE 28.3+7.3 ng/ml
L, 24 RETE D1 :cru L%%fh L 72, 48 W4

U7 3Rff&, 6 Hv*ff’a‘ifi:mﬁﬁﬂi%lilf&%‘kbfﬁﬁ:

PRL
ng/mi

70
60
50

40

o P<0.01
« p<0.05

10 $ vag adm.(Mean=SE)
§ oral agm

L g

013 6 12 24 48

hr
X2 BC25mgl k525032 MH 707 7 F AHDKE)
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BC
pg/mt
500
*
400
* %
*
300- /
E vaginal(Mean+ SE)
E ora
200 * P <0.01
#% P <0.001
100
§—{\{
G ! T T T T
0 1 2 4 6 week

X3 BC2.5mgi Hi% 512515 2 1 BC DL

PRL
ng/mﬂ
100+

f vaginal(Mean + SE)

R fo

2 d i é 21 é week

%4 BC2.5 mgi# Hik G512 B 21470 7 7 F AAENK #)

(P<0.01, P<O.05)ICfEfETH 72, 2F DN
537057 F o FRIZFEL, 6 BRI R
X7 2%, 12 BRI IZBRIC E R T 2z L,
PRI 5-TIE TR T & 2 57, FeflKfifih 24 I
it TR T S, LB XD, BIERSI3EA%S
I 7as 7 F ARG RSFRT 52 LA
LSk f:.

3. #HAESEH BC D%H)

K 3121 H 2.5mg# Hi%5 8 i BC i & H)
Y. RO SI , SE S T lid b BC (2F

HAE2E 354845

FSH
ng/mé
400_ é\j{__ ; H
300
200 § vag. adm (Mean+SE)
} oral adm
100
01 3 6 12 2 48hr

5 BC25mgl [{E512 313 5 1ih FSH i & &)

LH
ng/mé
100
vag adm.(Mean + SE )
4 oral adm
0

ot 3 4 12 2% ‘ 48 hr
X6 BC25mgl [n{%5-i1281F 5 1M LH o % d)

BloEmiE R La 05 e BuWT Lt BC A
I3RS E BICEiiTH - 72,
4, EHEGHoMpP7 e 7 7 F ALD K
10 2.5mgd HEGMC X0, £ 114%45 Tl 1361
tho9 fFlAs, BRI S TE 19 k18 i B v T
7' F 7 F Afip 30 ng/ml LRIl S a7z (£ 1),
RO, SIS OMTEEE T, -72, K4
2&Flo 1l H2.5mgE A 5o h 7 e 7 75~
EOEE 2R, %y, BERSOMTHEED
EHRRIT, BERENT 0S5 7 F IR R
4% L ek e » - 72,
5. It FSH, LH o> 2§l
5027 & ICHE SR 6 48 Wi E TRENIIR
%,&ﬂ?ﬁ&fft b FSH IS BOE#ITA L1
Zedr ot K6 ciid LH o Z#i &Ry, %581
6 48 B%cf“if&i TR, RS & g LH
HICHEENEHITA LN -T2,
6. PEUp, R4, FLkOE (& 1)
PEIARI % & 2 LRI G- T, &S5RI HRIN D

# 1 Effects of Oral versus Vaginal Bromocriptine Administration

Vaginal p
Prolactin 30ng/ml VL Nz ] 13 9 5] (69%) 1917 7h 1815 (95%) n.s.
Ovulation 8 fh 551 (63%) 1715 9 51 (5 ?oa) n.s.
Pregnancy 14650 0 511 (0 %) 194 2 511 (112 n.s.
Galactorrhea &% (R & L) 12650 6 151 (50%) 1415011 9 911 (642 n.s.
Galactorrhea % 12650 5 15 (42%) 1415 6 151 (43%) n.s.




P 2E10H 1 H

AR fl
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42 Side effects of Oral versus Vaginal Bromocriptine Administration

Oral Vaginal p
Vmﬂﬂ(ﬁ@ﬁ%% 1350 751 (54%) 1350 3 811 (23%) n.s.
’ |after 1 week 12f5ild 4 151 (33%) 131 0 %1 (0 %) p <0.05
vomitting 1350 3 4] (23%) 1350 0 5 (0 %) n.s.
headache 1370+ 4 91 (31%) 1317+ 3 81 (23%) n.s.
dizziness 13650+ 4 151 (31%) 13650h 2 81 (15%) n.s.
constipation 137l 2 151 (15%) 13181 4 51 (31%) n.s.
drop out L4fflvp 3 % (23%) 196 0 %51 (0 %) p <0.05

o2 8WD 5 B 5 (63 %) HEEN L 72, AHIR
T2 o 72, RREESR G- T3, 5 RHCHRIID 7
572 173D 5 B 96 (53 %) »HEIN L, 2 FlAs it

L7z, BRINSRICRE O, BRSO THEEIR
&'75") f:.

FLRIZ 2 W TS, B HH% ST 12 B 6 51 (50 %)
IZESH LN, D9 B 5E (42 %) (FILRAH
g L7z, #RIEHES-TI3 14 b 9 51 (64 %) I2FLilG D
BES A LI, 2D 566 (43 %) (FFLkATEK
L7, #0#5, 8EES5 oM TcdgE, ki
BEXRLI -2,

7. BMEM (F2)

BUERIZE.LD, mEH, 8, ©F v, [ERLEN
A btz BREIES, S80S 0m & BT LS
72 13BN oW, BHER D ML g L7, EBL
(3, WEHE G R ST 13 b 7 1910 (54 %),
R 5T 13 B 3151 (23 %) iR Sz, 18
RIfRIC IR L% 5T 12 1 ( 1 B3 nl% -0 A Trp
1) 48 (33 %) ICELHFR- 2y, KRS T
FTRTELHWEEL, BIERS 2 (P <0.05)
22 o 72, IR RIS T 3 (23 %) il
B 7278, BRI S Tl3 ke > 7o, BRI NS
T2% (15%), $EBEEGT4F (31 %) IZEDHH
e, BNk 14 ik 36123 %) IFRIER» U E
TR TR G2 vl L 75k ig it 5 19 I Ciask -
LT 2IEEDRER A LN 72, REIE
5 CEREICRASZORE IR LN LT,

8. MLOFEE DREREN (L

WL, EHEOFEER, L 08, »w s
NES 0.5 M, BRI H 2 BKZ E SR | 1
pOIRAAE AR Z BT AR 1 2 5, IR b
2L 3EEAKRbERAL., ZOR/EEENTIC
Y. BRIER G T 1R, 3 RFRRITEL O
H37 < 6 Btk i< IR LI Lo, i BC
mEY—7 BT, 12 Ff%IcE—2 0.35£0.15
LN, DT LZ, 8BNS Tl 1 RRE> 5
HWERL, 6MEMIfkIcY—21.20+0.42 %Y, LItk

$ vag adm (Mean+ SE)
§ oral agm.
* P<0.05

o
L
/ — %

I

01 3 6 12 2 48 hr
X7 BC25mgl ln4%5-12351F 5 Nausea Index NDEH)

Blood Pressure

mmHg
1104
100
90
80
EEe— :
ol ﬁf_g-’—# ______________________ #ﬁ* diastolic
60
50
§ vog adm (Mean® SE)
§ oral adm
*P<0.05
T t !
01 3 6 12 2 e

8 BC25mgl %4512 81T 5 IlIEDEH)

Pulse
80|
P
L /+
704 ( { )
\
60 { vag. adm.(Mean= SE)
 orat aem
013 6 12 2% 48 hr

19  BC2.5mg 1 %512 B ) B IRIAID L E)
ST L7z, B =2k 6 BEI R I3 R IR G-
B (P<0.05) If&» -7z Wb X )#EERST
FELOBEITRS LD L) fREEL.
9. IMJE, AR¥n
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K8 IZ/RT & 9 ISR 1% 5T 13 3 REMI % ISR
JEDXFEIR T L2, BERSG CRMEICERNE
F3A L7 IR X9) ([2OWTI3REN
5, RIS E VABEOEIIA L L o T,

£ B

BC2.5mg% 1 [k N#% 5 Lz & &g BC iRE
DEFIZOWTIE, A ETIZWL DL DOHEND .
1980 4= Thorner !9 18 Ao @7 v 7 7 F » IiUhiE
BEANIC BC 2.5 mg 28 114% 5 L, i BC i1, i
70T 7 F A% 1R 11 KER R E Tlle L7z,
Ziuc k2 xamd BC BEEEIR 1 BEfE 05 20 B4
L, 3MfitgicE—72 (730+70 pg/ml) &%), #
D% FREL, 7HE, 11 BHZEZZFAFRE—7
fin1/2, 1/3&%~t. 2, v FHOMA
BEPOTIE, THIOMERAT T2 BC2.5mg#% 1 (0]
BEM%S- L, g BCgEE, 7' 2 7 7 F iz 36
HEITE E TRFFMICHIZE L TWwWa, ZRUC K B &l
h BCiBREIZ 1 B#ﬁﬁf’ﬁ?b%%\i%ﬂ: E5-L, % 3 M4
I2E—7 (250.4 pg/ml) &% H, D% FEEL, 6
FEff%IcE—27Min 1/ 2 &7‘ 1), 24 BRI #%ICIZZ 0
Lo 72,

PEX D, bhbhiopificliit BCREED E—
Y Lot £ VK o> Twicb oo, I
BC &#h sy — 13 L0 2 2Dk 1T L T
2. ¥ oS0 F 0k cs—r L EiR2o0
W LT L Tw

BC 1 [nl$khEE 512313 5 1furh BC iBEDZE#)ICO
W3, 1988 4FE Vermesh 5945, 5 o 1E# i AiZ
BC2.5mg, 5.0 mg, 7.5 mg% KM 5 L, ifirp BC i
fE#ME LT, Vermesh &9 2.5 mgfk G- R
e bhlbhol#iz i3 2 &, i BC iREDR
MOBAEAF L2 6 B, 3% TH), B

ST BIEMI AT L b2 12 Bl 1%, E— 2 il %
MZ 1 555+ 164 pg/ml, 486.8+194.0 pg/ml za 24
KR % DAY 316 £65 pg/ml, 243+65 pg/ml £ 13F
—3Fg L T\ 72, Vermesh & (1l BC il E’m? o
S5 7 F CMAEFTIRAE L Tuhinds, bivbilid
MELTEY, Vermesh 5 DML ICH 5 ¥ &th &
[A] U] % iR e 72,

BC 1 H 2.5 mgm# HEIEHE S 12D\ TiE 1989 4
Kletzky 620&E1H Y, zHcE b L@ 7v77
F MR E 15 Fod 5 B 13 48 i Prolactin fifi
7% 30 ng/ml LL N IZHIE & L7z, Ao b b LDk
HTY 19%Ip 18 FlAsrfh 7 o 5 7 F A 30 ng/
ml LU NicHifl &4, (2R AR TH 5. Kletzky
5l BCIBE % HIE L T Zeubwas, bitbiudill

HAGESE 35 %4 %

ELTEY, #H f”"%’C“ LEEREIE G R LR - L D
ik BCIBEFFEICEHS Kb L v )4 ﬁﬁ’»‘*?"f'ff:.

PElEE G %R la””%:li 0 afierp BC gD < D),
A hi R A BRI FE e § 28 & LT, 1) #&
J€1%: 5T 13 first pass & L CTHF 238 6 7% w728, BC
@ﬁuﬁb‘ﬁé< 5, 2)HE KR 50 BC BIGER 13

A L VBRI TH D &, BEZ LIS,

:ni?chmm%%QWWﬁﬁmtmﬁﬁﬁ%
DI % kAT DHL 115, 1983 47 45 51319
ﬂi BC HLMAdE 2 &= L, N2 efr L7z, %

X2 EEHER O BRI T 65.0 %, I
HEV‘H”‘ 5T 40.0 % TH D, BN G- T RIEH Y
WE3NbZ E2WmELLD, L{HVWLNEIZIZE
5 7 o 72, 1986 4 Montini 523 13 5l &
Prolactinoma & # ICER iR BC 50 mg% # A4 L,
2flcd s, 2 FHCEEVEBLAHB L 72D AT
H D LT3, 1989 4 Kletzky 5213 10 Flod
w7 s 7 F L MED E#HIZ BC @%ﬂ‘“ LIk o
PehERAT L, BN S5 TR 7H, BEkS Tl
FlcEEMA I L2 LTw 3

ARDObIbILDEHT L, lﬁFﬁfﬁm*ﬁi L i
B NG T 12 Bib 4 5123 %), #ElEfE T 13
Bl 0510 %) T, FRIERG-DH 2547 & (P <0.05)
2T o T,

Bl s T L‘.‘ﬁ“'i’fi}&ﬂ‘éiﬂfﬂ ELT1) FhkL
B DR A7\, 2) first pass & L THF 2@ 5 7%
W7z, mfE fﬁ% Gl &# 2§ BC oMY b7
ZENEZLNS,

FLk, BEOD, ATHRICBES ZuiitE, BRI 3R
S~ ey~ 72, F RS- 12 X D AT
ﬁh‘é Lf‘ 2HEBID B B 2 LA b, BC ORIER G- (3K T

EREE RITE LW E LM LI T,

i‘%ﬁ.H&’J HoEa L LT, NERCEIMmIZ & )%
RBHEMTEBZENDGH DL LW DD B,

Pl &) BC SEDRENERE G- 1388 %512 FE L
AR L, Ifih BCE E— 2 lidsEm<l, 7 a5 7 F
RIS T B IRBOGH D H B 2 L D] L I
> ta, —F, Flk, HEON, AFERICEET B ERTI3ERD
GIChk~BRL o T, ABOMEBERTD
?xffﬂﬁbfé’bof:, PiEo#gER LY, pu b
HizB T, Wl 2 BRIER 53562 £ TBC &K
SEORHNTE, MPREIESS LB LH 6, BC
DIEGREAERTEL I L LMFING,

faz#z 512h72Y), FSH, LH, prolactin @ RIA
X b EEMEX /2T £ 1) 7 National  Pituitary
Agency 3 X F BC @ RIA (i hTH W72 > F4E
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Clinical evaluation of
vaginal administration
of bromocriptine
—Comparative study
with oral adminstration—

Takayoshi Okonogi, Yoshito Ibuki
and Masao Igarashi

Department of Obstetrics and Gynecology,
Gunma University School of Medicine,
Maebashi 371, Japan
(Director: Prof. M. Igarashi)

In order to clarify which administration method
of bromocriptine, oral or vaginal, is more effective
in the treatment of hyperprolactinemia, the plasma
concentration of bromocriptine and prolactin, the
effects upon ovulation, establishment of pregnancy
and galactorrhea and incidence of side effects were
investigated between the vaginal and oral adminis-
tration of 2.5mg of bromocriptine. The plasma
concentration of bromocriptine increased rapidly
and reached peak level (143.2420.6pg/ml) at 3
hours after oral administration, but increased grad-
ually and reached peak level (486.8 £194.0pg/ml) at
12 hours after vaginal administration. The serum
prolactin levels decreased more rapidly in 3 and 6
hours after oral administration than after vaginal
administration, but it did not show any signficant
difference in 12 to 48 hours between oral and vagi-
nal administration. In daily administration of 2.5mg
of bromocriptine, blood bromocriptine levels were
significantly higher in vaginal therapy than in oral
therapy and blood prolactin levels did not show
significnat difference between the two. Effects upon
decrease of blood prolactin, ovulation, pregnancy,
decrease and loss of galactorrhea, blood FSH and
LH, blood pressure and pulse were not different
between the two. It is worthy that side effects such
as nausea and vomitting were significantly less in
vaginal administration. In conclusion, vaginal ad-
ministation of bromocriptine showed much more
effective and less side effects in the treatment of
hyperprolactinemia than the oral administration.

(ZA4F 11990 £ 3 H 19 HFHE)
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Clinaical Study on the Classification
and the Treatment of the
Ovulatory Disturbances
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Kohsuke YOSHIDA

Department of Obstetrics and Gynecology,
San-ikukai Hospital, Tokyo 130, Japan

UEIAEARICE WTHRIIREE S ) 2 S - BHII L, 2 ORI B & S FEHEINGE e
DGR Fat LLL P OB % 1572,
1) 364 FloPRINpEE B ED 5 B, PRL BB AL 187 (5, PI4ril-i:h PCOSERFIZ 70 1l &2 w4 b
ZHx Lo,
2) WIREREA S 201 Flod 9 B 121 iz PRL Mg 45, 25 i PCO 734BEL T 7z,
3) PRL BERE (S 25 L) E CEAAERIE 2 1§ 2@ Aic 2 A b,
4 )PRL B#gs s, PCO 1213 bromocriptine 2%, Z 416 2 BB DA L 70 WEREGE A~ 41213 clomi-
phene & TH - 72, HMG-HCG HEEIS FEERBEEES 2D A% 67, & TOPINFEE MR AT
DEWEEL LTLAEMTH 72,
5) BRERFPEC LD 37.1 %ITHRUE AT AT L 72,
Pk Z b b, HHRREEDRK & L Tid PRL BLERE RN W AR PCO 2% Lih b Z L'
Lk ), FNOHDIERMCIHERESIZRET 2 EARYITH S LBbIT,

(Jpn. J. Fertil. Steril., 35 (4), 650—657, 1990)

” ZNOObH b, LEIEESLIEE, IN60H LS

2R THB AR B A DFRIEEDHE T DOV
AR B e L CEm AR Z2T 2 8HD) B, THERTIIE EE 217\, PRL B & (BAEME S PRL
ZDIFR P PINEE TH 2 HEDFN A I D% L, MiE, & PRLMAES & OVFLi ) (3PRINPRE O

WA, BRFEMPRALECDUENES D), —ik 62.1 % %, Moyt PCO RERIZ 9.5 % % i o, I
TP I 50 T O PRIIPRE DI R 2 5w TR B HHDYE DL EPINREDH) TEE N HDH L VB

BNB L)% - T ER, BRICHENS prolactin BICHCERTH B LW L2, A, Aijlklo
(PRL)IMAE ", P4t PCO (polycystic ovary ety &0 HICIEG B e L, PEINBSEE o K] B oA
syndrome)fiEffl"~197: ¥ OB &h5E A S N TLIK, # L EDEFCOCTHHIEZEEZ ML 0 THET

NEDIREIZOWTOHRE LEESCALNDE LIS 5.
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(651) 23

£1HRAIEAK 51 B RER - £4 70375 WEEE L PCO, HIKKHER 2
A
B s Total ki
ORI P 179 144 323(65.4%) IR AL SYISY  SIRE
5485 L ; 19( 5. 5] PRDc LPD 121/187  (64.7%)
iyl Aacpd " X { 3.8%) PCOc LPD 25/45  (55.6%)
- P 39 21 60(12.1%) PRI : PRI, Bt
AW 33 36( 7.3%) LED 3 BEFRiETE
% N S 1 (0.2%)
BEBETE AT 29 12 41( 8.4%)
Total 306 188 494( 100%)
K2 BB B
I Bk

1) @7 a7 7+ iliE

(HPRL)

2) W7 e 7 7 F o E

(OHP)

3) W WER P C O%ER)

4)  HRBERE A AE

- PRL = 25ng/ml

- PRL < 25ng/ml

- TRH500.g B fif
PRL30 = 150ng/ml

. FSH < 15mIU/ml
LH = 30mIU/ml

- LH30 < 250mIU/ml

- PRL = 15ng/ml

- PRL < 15ng/ml

- TRH500.g € M
PRL3p = 70ng/ml

- LH/FSH = 1

« LH30 = 60mIU/ml

- BBT il < 191 1y
- HIRH E2 < 900pg/ml

P <

10ng,/ml

23 PRIBEE S HOWI (RN % & D)
J et o FEME Total
7v3%7%> (HPRL 19 12 1) e
MERE  (OHP 68 44 112 p
(PRD) lGal 4 40 MR
W23 i) PCO 45 25 70 (19.2%)
HERREAE AN 4 27 18 45 (12.4%)
N {1 12 5 17 ( 4.6%)
Ip B e BT 4 4 (1.1%)
HBEREAEASAERE 29 12 41 (11.3%)
Total 208 156 364 (100%)
%5  WIKEREA 2 % T A9EH L PRD, PCO DAk £6 707 7FHERE L RIER
LPD ¢ PRD 121/201  (60.2%) 25 AT | 25l I Total
LPD ¢ PCO 25/201  (12.4%) PRD 8 179 187
“Pure” LPD 45/201  (22.4%) Others 25 111 136
PRD : PRL Bai# & Total 33 290 323

LPD : fRHEREA &

{xz = 17.08

P <0.005
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HA4E

=4
REE

35% 4%

£7 BT ORE L 7 0T 7 F o BERE 28 FLIAED FE & BEAEATIRIEE (PRD 12354 C)
MR OBE AR Total B 1E 4F A STl
0 ota
) %L ¢ ) L
PRD 96 91 187 Gal(+) 40 4 44
Others 48 88 136 Gal(—) 56 87 143
Total 144 179 323 Total 96 91 187
%2 =8.20 x%=36.07
P <0.005 P <0.005
#9 7077 F KA B
Br. Br.+Cl Gl Br.+ HMG HMG Br.+5S
HPRL 24/26 8/10 1/1 2/2 1/1
(31) 9 1 0 0 0
OHP 82/93 37/39 8/10 8/8 2/2 11712
(112) 23 8 1 3 1 1
Gal 30/35 18/19 1/1 212
( 44) 11 6 0 0
Total 136/154 63/68 8/10 10/10 6/6 12/13
(187) 43 15 1 3 1 1
IR B/ 87§
I hhi= 191 45
Br : bromocriptine
Cl : clomiphene citrate
S : cyclophenyl
10 W WeEr P C O AEFI O iR AT
Br. Br.+Cl 1 Br.+ HMG HMG Br.+S
PCO. 35/41 55/57 7/9 3/3 242 1/1
(70) 16 113 2 1 0 0
PCO
¢ PRD 17721 9/10 3/5 1/1 1/1 2/3
¢ 37) 9 2 0 0 0 0
Total 52/62 64/67 10/14 4/4 3/3 3/4
(107) 25 15 2 1 0 0
HEINRE 715/ T IERE (7 £
AT AR5 K
£11 BIRBEREAS 2AE O T
Br. Br.+Cl (] Br.+ HMG HMG Br.+8
LPD 6/10 9/13 31/34 10/10 3/8 8/11
s PRD 0 3 6 3 2 2
5 PCO
(45)

PEIRAEB £/ TR B 5 £

AT Asehi 151 %4
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WMAEMNR & L UHRFE

1984 47 H £ 1) 1989 4F 10 H K F THORIZ L FHA
W s AR EZZ LT3 b, ERERH
L, YFTHO— R AR (BBT #@lE, InE
FRPERE, LH-RH 100xg, TRH 5004 g o Rl
IRA$E5-12 £ 2 LH-RH-TRH fi 7 % b, #krh
WAL 48 2 7 o A FRVECRIE, 1 PR
2, BRI IS L 2 I RE DB, HIRRTE,
PUKS TILRD AT 8E) 2457 L72 494 % A e X L7z,
T3, NER RIS NS DIEFI 25 L 728 2 A,
KLITRT LI, BN WFERES L oEs
W & PRI E S D) & W S NAER 323

£12 FEERLE, 0 REEESRIIEE O (G RT

ftb (653) 25

(65.4%) ¥ 28 & DB LM LD LT -T2,
Z ZTARMIFETE, BRINPETE B O N WS 5
RS L, BEURPEE DR K = LT PRL B
BN WEER) PCO RERIZ: X, #1 L WK S0 B Hs
EORENDBEEWEHT 22, ZLTINLDHEA
DEAFBREARAE L YD L 5 ISR L Tw 2 25
OWTHFIE SR INZ, S TEEEENDE
FORAICOWT LT 2 nz 72,

B, SRR TIE, EFTDH\FE W7o FIEHE
BIZOWTIE, T2 LA2L ) Zairkseic L
Sy L f24132020 HEE ¥ (3 NIH @ standard 2 F v
RIAICTHELLZE-FVATA Y F—=7BnI0
FSH,LH,PRL ¥ v b2 W24 22 L (1988 4
7 A VLA, #iE X (3 WHO % L v standard % Hi
W, IRMA 32k ) BE Lzl #o# FSH, LH, PRL

Br.+HMG HMG  Kaufman ¥ b2 HAERTON, £72, 0 bW sk
Pituitary 14/14 10/11 4 PEAETAE = LTI, Ak o) A1 routine M7 IC £ Y
an 3 2 AT & 2 NIRRT O b N A L L
Ovarian 0/4 4 f2. P ARV E L ORIGE (3 SRL IS {88 L THT
(4) ﬁ“ o Fo, RIS Student ) t BUE B £ U° 2 7M
HEIIFE (9 0/ SRR B iz | o
KA AR
F13  AEREVE A ATRER 0 TR B CRE
Br. Br.+Cl Br.+ HMG HMG Br.+S
Functional )
/ Ji 7 r/z /‘/2
Sterility 4/18 0/6 7/32 5/26 0
(41)
IEHRAER) K/ iz 9 5
#14  GTHRRES O K
Br. Br.+Cl Br.+ HMG HMG Br.+S
PRD 43 15 3 1 1
(187)
PCO 16 13 1 0 0
( 70)
LPD 0 3 3 2 2
( 45)
P 3 9
(17)
FS 4 0 7 5 0
( 41)
Total 63 31 17 10 3

135/364(37.1%)

PRD : PRL % i
LPD : HeAdeie A4

DN EARTE SR

FS : BEREVEAT
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1. HegnpEd B DR

39, LWHhO SRS AT 5T 364 Flo B H
ZZFDOFERICHE L2, OB, £ DREFTIH
&7 2B 2O EEHRL Tz T, 8IS
U3 1) PRL B s, Pariesiit PCO FEM 35 & Ui
HEREA D 3RBICE L T, ZOEFICH-T
BRmICT A L)L, $4bb, PRL B
PR T, o PCO ALY HHERIE PRL B &
12, PCO THhOEKMMHEA LD D HiER I PCO &
W LI L. FoEE, PRL BLER BT
3R LIS, HRINpEE R BN 514 % E HDH B Z
E DB & T o e, N EER) PCO HER b 24
WAT19.2 % & b7 & E 2 i o, PRIPBEE 2
BT 2202 00 EOEEENIHRS L,

2. PRL Bk & o HEINFE E 0 S0F

PRL B B0 AP LA WEIRBEREA 2 (3 312
Lo L7oim ) 45 ()T - 7295, PRL B & 187
I IARBERE A4 % AF L T Z2iERNE 121 651 (64.7
%) & EfERLE. ZHELRI2 SfE#EI ATy
3 X 51229, PRL »*# 1A steroidogenesis (Z#1iil]
BICER LRSIk a2 boeEz ol (R4),
KN WeE Iz PCOSERITLE, PRL B
AP BAEFIE 187 b 37 41 (19.8 %) 12388 5
N7z, Moy PCO RERITIE, HIKTEICE TS
dopamine D {L##x (turnover) A CEL T b &
EZZLNTHENTY, ZOiER, dopamine (2 & 1) 4
W 2 2 Twv B FIER2 5 PRL 7t b L<IE
LYW T IBEDSTUAE L, Z 0455 PRL BLEHR B+ 2T
rbnrEZ LN, F72, PCO TIIHFHEEERS
Z AP B AERIDT 45 fFilh 25 151 (55.6 %) & EL
BEDBEIENMHL ML 72, PCO Tldd LH I
FEDERAFT R L STV A1 2o k5 ik
FETISEEINGEY & DIIDRE, BRI REZ AL
R <, FERMITRPINEIZ e 570 v ) BICYila g
HA9= 1k L LUF (luteinizing unruptured follicle)
LBl EWEINTWEOTY, BikEREAS
PETIER ES -2 D EHEE S L,
WICHAREREA 22 H6F 2 5L, RH5ITRT LD
12, B RE R 4 2 2 L72RERZ 201 BT H - 7277,
NI B 121 51(60.2 %) A PRL B & %, 25 {7
(12.4 %) H’"NFWFM PCO 2AMFLTE Y, W
L ADEL 2o v "pure” 4 T IRBRAEAS 42 (3 45 91(22 .4
%) ICLPRDLNTWIEHLpEL ST, B
B HEA IS, 27 L L EEIIC BT 5 Bk
KAEDADTREINTHEL L LIZR ST, LA

HAGESGE 35484 %

L7z &9 IS RE S A s, fde L
TEAKBELR 22 2T 2HA0 P20 EEL LN
T3, 2D s, —RICHEERAS LIS
T A EICIE, 208 RE LT EREZKED
JFERAAIEIN T WL LD EEZ HLb, AR
WORER 5 L, KET DO BIRBERE A 2 IS R B D
LS ERD LN, ZORED L O ZHMELUD THE
mIn,

3. Db, BEAEARHRICHES PRL BEIKEA RIS

HEONpE #2513 5 PRL BYR E 0 5D 58 &
#, Wi EERIC LD 20 MRS Lo 25 Ll
D2FITITTHEBLTARZEZ A, £6ITRTE
142, 25 A T3 PRL B % 2B (3 33 5 8 {5
(24.2%) THoTnizx L, 250 ETIE 290 #1
179 5] (61.7 %) L HEICHEML Tnb I EHH
Lipkie ot & 600, BRI OG- PRL 1
SPEBOBEER LR L7 X 25, HIRERO H DhE
T3 144 51 96 $1(66.7 %) 12, Zc WEEFIT I3 179
lep 91 5l (50.8 %) 1= PRL BRIk B A520 & 11,
MHEDHHBZDEIGEIARICEHETH LI LHPMWS
otz (FT).

Pl Z X6, IlReAEaRIC & 1 AT estrogen
DB ERIMZT5 2 L PRLEEIKEZVE B
CTHEREL) D B LHREINL,

4. BEARATMR O A 4 & FLIREE

PRL BY#95 28 187 e, FLiki % 5 3 2913 44 {51
IS b, INLHEBIETIREOS L LD L
ek THERE Lz, #0455, BRIAFATIRRE
DI D 96 Fld 40 5] (41.7 %) 12, BEIEARIRIE D 7
W 91 fEh 4 15 (4.4 %) ICFLIRREDSEESD B, i
DIEHBFDEHFIABICEHETHLI LML, L
Teo72(F8), 2oz ks, oA #IZmt PRL
DAL LT, MRICEY) L7256 SN B FLIRMDE
K (FLI AR 36 E, FLAF O BiE, FLIRIZH 1T 5 PRL
receptor DIEMEALZL L) b RECHEZ RIFLTY
LI ENBHLP LT,

5. HREPEINPEE IS BT 5 ETNE

HAEHRINRE iR 12 LR 2 D HRINGE WL &
TV, BEIND A 88, ATAR OB IZ D WL TR L 72,
P9 o> A 48 (3088 & Db g 2%, PR AP estrogen MIZE I &
DR L 72,

PRL Bg#% B T3, &9 IR L7z & 9 12, bromo-
criptine FEEIIHEIN S, TR R & LI b S 2 &
B 570 & 70 o 72, AT PCO I2 8w T 4, PRL
B D AE D A 812 2 A2 b 5 T bromocriptine
PEEDP IO ANTH L LR L L -72(K 10).

—%, b 2 DDA EEE ICRE L 72 pure”
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7 WRBBEA £ 123 T UL, bromocriptine (24 { %
#)T, clomiphene X HMG #EDXB N TH 52 L4
L 722 (£11),

TEAEESEIIAE 25 LTI HMG (L L < (3
HMG-bromocriptine it ) $&ik»Exh % 75 L 7297,
G B SEHEIIAE [ (3 2 e B ERE I e 72 (K 12).

Wb BERRENE AMTRERNIC 6F L T b BAEPEINGA I
FOEIIHITL 2L 25, R13ITRT &9 12, HIED
ALY BREFIAGED b7z, BRI HMG (b L< I
HMG-bromocriptine fif ) #ik12 & ) 25D IR
HAH Bz, 2R, DIRHCHE L2z X 912, in vive
T@PEINZELT L I ) FKRI M ET S 2
Ei2EBbnEEZ LN,

Dbk Loz, #ERsEITT22 I8,
AFFZERATE 12 364 7 135 151 (37.1 %) IZ4EMRADY
RS L7z,

zZ B

BB A PRLAAIZIES TH 5% H AL
TEMEE /R L, TRH ot fric L ) @RS % R
AR M S PRL MAEICB L TIRIE A £ DS HA
HNBY, =0, MHPDEFERLE L WENES L
%5 TLK, PCO (23§ 2852 L IHKRD b DIk~
TRESEILL2DH B, FFRiZ, HxDiEFIZ L -
TERDO BRI FEZHTH L &, NED LHEl
Lo /a—ItN A iREED A7 5§, RIS %
EDMD NG WENIREE L ML A Y b7 — 7 2
BLTWAIE, NS D BRI
LENFHLIEFIILD, TT T PCO IR
BLLTWBLDEEZ L7, i, ARH TN
Kizhedz L CHBM:Ab#d%, & androgen MLGEAE W T
LnwZ ks, PCO # It gonadotropin fifi 2 Hiil
IZWT 5, Vb 5 N ER) PCO IZEET 28y
PELALILLT HAED L 2 AL Bk HE
(37%cnds, Wiy LH, E# S L < 3% FSH M
REMEPEIIPRE 2 TR X T2 L W) i TIE—EL T
l"é7,9~13).

PUbtorizZE L, 4k~ 3Fito &9 22l
FHEIZ L) PRL B A B L O Wi PCO %
WIRL, ZoOmEEISINREDEKN L L Tunhri
ZEEMEZHTAIIZOWTHRE L,

Y, BHENSWFIMEIC L) PR E RS 2
SHL72£ 25, PRL B BT 51.4 Bzl b,
DR BDOHINEEDIERK & L T EEM AR
e, 22N PCO 4 19.2 % & PRL B
RABIZKCHEZ/RL, BEENRREE LTHRL
THZLDTIE T WS L -T2,

i fh
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K12, PRL B & o HRINFEE L o ARz
WTHGET L2k 25, 64.7 %I HIABEEER 20 B0k
LTWBIZ YL e o7z, HIC, FIRHELEA
25525k 60.2 %2 PRL BB EZAIFLT
WL ZENMLAELY), EIKEREAEBEDLE
IZER L T3, PRL R EDAEHOFTEIZOWTH
DERERITIVENH L LD EEZ LT,

—7, WAz PCOSERIIZ B WTH, PRLEY
HIKEBD 19.8 B2 £ DAHEAERD b7z, ZALULHT
A L7z k9127, il L LK FE 9 dopamine
turnover O Uit L 72KREEDRK & L THAEL T 3
72HTHBEEZ L, $12 PCO Tl AR
2% RT BIEFIAT55.6 % L EEICEED S
LH MUAEAE N HRE T 5 &, HRIifEED A 57,
9 3 o steroidogenesis (< b 8 & KT L, Mmt
estradiol fENDX F, A, —androstenedione fifi? & fifi
2R 2 EDARID PCO BHDN G - X
NTWB28 2L TCInk) BRI EL L8Rl
BRDHE I L EREEL 5 2, irregular ripening %
EDRELEGEETREL, RS TEABIEREDR
L NBEEINTWE®, fit- T, NAWFER
MEgEE v, PCO 2 RALEAIL, ERERYL
bl noTHIBELTEWEWS bDTIdEL,
Kaufmann %%~ bromocriptine D45 X v~ 7215
LH IMAE % A LT 2GR ELR R EE 2 L7,

72, AR TIE PRL K EOREER L LT,
IECEEAE RS IS DA s ¥ DRE O R B2 4§
S OWT LA L7z, Zo#S, PRL Bd% &
(325 Ml LT, AT IR 2 A 5 2 ANICHEIC
CHAELTWARZ LML L2, 2D Eh
5 PRL PR OFAFBN & LT, 4Rz &
D) X AY estrogen IZRIAMIBHE S LD 2 L HURE X
nir.

HARIERIAT Z DLW T Lz 25, & 144
N L72 & ) AR AR b o 2 4T 4E 1] 135 1 o
bromocriptine % 5-12 & & 4Tz {515 63 5] (46.7 %)
ERPERE S T 72, 23 PRL B R B 50 N5
W) PCO S HEINFRENFI 70 % L 28 %2 Lo TH
N, ZDiHFEE X L T bromocriptine D% 5- 254 %)
ThozlrictbbntBbhir, L Luss,
I 2REBDAME L, “pure” L EIAREREA 2
T3 bromocriptine (34 < %% T, clomiphene @}
RN TH -7,

—77, HMG 13, e B3R S TR B3 b
ZAbDD, REBDEA»SEZ D ELTHOHRR
THENTAHRREZRL TW S LW LEr LR ST,
A0k, HMG (3 T EEAAEAE AN 2123 < PRunbs & 1




8 (656) HEINPE D JE R 5 535 & £ D i

FV 2 AT, %5 A 3 OHSS D FEEX ZIniE

REv) A b LRICED~XETH %75, bromo-

criptine % clomiphene #4512 & > T iRl DAL L
e WEBBOAE 29 2 HIEFNICH LT, oK
T CBEERT, ISR, FERNBREL E) Ak
L T2l U E A %512 & ) RUFABGHEDTR 5
naiomrEZbnlk,

o8, AR TIE, JHERAHD G HW SEERENEA
BRI B W T L, BREHRINGE AR L) 41 6
18 1] (43.9 %) ICHFHR DAL & A 7=, 2 Auhs il 7

DIERMFICL 2 L2 IEAMTH 5 A%, bromo-

criptine (2P L TI3ZHs - #FIKKE O — i 1:> PRL
O ER-oHIEIS, hRIZ B T 5 feedback HERED
#2197 1 %, clomiphene X HMG 12 L TI3AiED
£ 912 in vive THPIIEBET L LD ?«H\%‘A
ML B LIS DL HFOSHERESI NS,
NEDEIZE L TIEAHS SIS Al L2 T
»Hb b,

AR LOFE S (T 101 1] 0 A AR 2B F e 535
£ (1990 4E 2 F, #ah) ISBWTHELA, mh &
Fifi RV > DWGE I N % B - 72 SRL AHICEE#T
5.

X &

1) & 42, ARE=, BN Ei AN 2 e 7
o 7 7 F 2RI EE E s NI 3517 % bromo-
criptine DHEINEE FE1E T 0)1}%}”‘ Wb IET
o J 7 F Nk E I BT 2S5
7 F o MAEDEFE, HN ek 61138, 1985

2) ABES, WEE=R, BIFREARS, FHHEERN, &
B2 bW AP EM E prolactin IUAE O B Ak
Helo K928, O Nweil, 620117, 1986

3) JkIGLE], REATKHE, FZERES, TRESFBHE,
R EE 7 e 3 75 v mEHEIEEE O bromo-
criptine ¢ BaEE 7w 7 7 MEE £
PERDVEID B RE, PERIEBR, 36 1 187, 1987

4) ABRFE=, LR, BIREKES, &MWL, %
MM ¥ SHEN & 2 8BeES
prolactin IAED W L LT TRH k¥ meto
clopramide Bl fif 7 & b ? &, H NG,
63 : 853, 1987

5) A&MEH, ARFE=, BREAES, L0, &
HER - UFRATESRI2 B0 5 AT -3 Lo
PRI T 2 HATIY S %, H ARk, 32 1 608,
1987

6) AFR¥E=, M=, ARHETE, BICREERS, %
M HE, fer K, & &, SHE 8
IpEED S Ik T D AR E Prolactin
BE P X o et PCO SER o) B ZE—, B
b, 42 1767, 1988

A AE2GE 358 4 55

TR B2, ABkSES, W B, AR & LH,
E7 w5 7 F o miEHEINFE S 24§ 5 bromo-
criptine D&E, HPZW2EE, 6148, 1985

8) Spruce, B. A., Taylor, P.K., Dunlop, W., Ander-
son, A. J., Watson, M. J., Cook, D. B. and Gray,
C.: The effect of bromocriptine in the polycys-
tic ovary syndrome, Clin. Endocrinol., 20: 481,
1984

9) K F{EE, R, KE II'J% DHUE LH it
PEOn R E O BEIR IR B, X i, 52 1 1349, 1985

0O)H#EHAEE . s 75k gﬁﬂ@ﬁﬂﬂ—?ﬁ IR
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Clinical study on
the classification and
the treatment of
the ovulatory disturbances

Kohzo Aisaka, Sachie Kaneda,
Hiroo Tsuzuki, Yohko Toriya,
Michio Nojima, Kentaro Kokuho
and Kohsuke Yoshida

Department of Obstetrics & Gynecology,
San-ikukai Hospital,
Tokyo 103, Japan

Statistical analysis on the infertile patients who
visited our infertile clinic during the past five years
(July ’84-Oct. '89) was performed. Four hundred and
ninety-four patients out of 753 had been checked up
their BBT charts, Rubin test and/or hysterosalpin-
gography, LH-RH and TRH loading test, mid-
luteal serum estradiol and progesterone levels,
endometrial biopsy, ultrasonic examination, serum
anti-sperm antibody and semen analysis. Then,
according to the results of these examinations, the
patients were classified for analyzing the causes of
the infertility, and the effects of various treatments
for the ovulatory disturbances were also discussed.

(657) 29

Among various causes of the infertility, the ovarian
factor showed the highest incidence (323/494, 65.
4%). There were 187 cases of the prolactin related
disease (PRD) which implied hyperprolactinemia,
occult hyperprolactinemia and galactorrhea (51.
4%), and 70 cases of the endocrinological PCO
patients (19.29%). There were also 201 cases of the
luteal phase defect (LPD), however, 121 cases of
them (60.29%) complicated with the PRD, and 25
cases (12.4%) with the PCO. Only 45 cases of the
LPD (22.4%) were though to be the “pure” LPD.
The patients of the PRD showed significant higher
rate on the age over 25 years old, and on the
patients who had the previous gestational history.
The treatment with bromocriptine was effective for
the PRD and the PCO patients, and the treatment
with clomiphene citrate was effective for the
“pure” LPD. HMG-HCG injection was effective not
only for the pituitary type, but also for any types of
the ovulatory disturbances, even for the patients of
so-called the functional sterility. According to these
treatments, 135 cases out of 364 (37.1%)conceived
successfully. From these results, it is concluded that
the PRD and the PCO are important diseases for the
causes of the ovulatory disturbances, and it is
necessary to decide the treatment methods by the
precise examinations for the infertility.
(ZAF 21990 45 3 A 19 A¥HE)
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PCO lzxt4 5 LHRHa+hMG #fiifry ¢ -k &

hMG Hififs 515D g
A Comparative Study between LHRHa+hMG
Pulsatile Subcutaneous
Administration and hMG
alone in PCO patients

BIRRFEEHER i NFFEEE (THE SRR E8dR)
| & E
Haruhiko YAMADA

Department of Obstetrics and Gynecology,
Kyorin University School of Medicine,
Tokyo 181, Japan
(Director: Prof. M. Suzuki)

PCO 9 {#liz %t L LHRHanalogue % #%4-LC LH, FSH % {iifil#%, hMG # fuliliit) 12 g M- L 724k
S (LHRHa i) ¥, F—REFICiT - 72 hMG BEhag s F k5 (hMG ) & # i L,
LUF okt %1572,

1) BEIP%(3 LHRHa 1 27/41 (65.9 %), hMG i3 37/40 (92.5 %), OHSS #’E% (3 LHRHa i% 3/
41 (7.3%), hMG % 11/40 (27.5%) THh-17z.

2) LHRHa % 2 7 2 30, hMG & 2 5] 4 FIHATE L, ZMGEA 6Nk -T2,

3)hMG 5%, LHRHai, hMGiEE bI2 LHET, FSH ER-&/R"L, &% & LT LH/FSH i
IEEL L,

4)hMG $%5-8%, Wik o P A1z
HEEVEMERLZ,

LI F, LHRHa (2 hMG i & O HEPRIE 4 2 &, OHSS 3% <, o 2GRN TREN: b
A7ed, EEL OHSS ARG LA FAZHENGSERELE WL S,

(Jpn. J. Fertil. Steril., 35 (4), 658—665, 1990)

E13AH LT, E MV B L oK1 LHRHa &(3 hMG

& L T hMG-hCG $Eikig, iﬂ‘ﬂl‘]"’f AR T TR

FEE, 2T hMG 2 A Ic B PG L OHSS s

&
ZAEfaEIn §uEledE (PCO)

’1;‘%27)1&b‘1‘31=1]ﬂ5?§§’%i£ ELTHRELTWSEE,
Al 2561
X L hMG {F%JJH’JBZ T4k (hWMG ) 247w,

2R B BEINGE JE LR

BRI AR L, F72WH “ﬂgﬁ

B SE R (OHSS) A%, ZBRAERI &0
EWIREERT B, — LHRHa Z g 23
532 LA KL E CBIEIC , OHSS 34,
ERRERIEL T T 529 Ln‘bh’( W3, PCO I
3 A PRI (TR,
|2#% 53, PCO (2 LHRHanalogue (LH-
RHa)? down regulation # Fffj L T LH, FSH #1&

# % It#% L LHRHanalogue 3 & tf hMG @l B{
TG4 A b (LHRHa+hMG %) ORI
D ERETE N2 7,

WEREELUHE

1. x4
HUIFE 1ITRT 9 Flo PCO %l & L7z, PCO D



FHR 24100108

AN
=

(&, At & o FEnE L 72 PCO 22 criteria®® 2§

-7, Thbb, OF 1 EEAE, OHKICHER
% 0.2 ml (ZRGR, #ERERIIIEE I 7: 2 ) HEIRE3,

@ clomiphene citrate (C. C.)50~150 mg/H + 5 H[#
(+hCG 12 THINE T, @ Prolactin (PRLMA IE %,
® LHRHtest 1= T LH ifili % &l (20mIU/ml L)
b)) CRISRAF, FSH (3, sk bIEH TH 5.
PRL (ZFEM 7 2B & IE# 8 (M+SE=14.8+4.

6ng/ml) T&H 72, fEF 7 (3 Bromocriptine 5 mg/
HikG L, 2512C.C50mg/H « 5 HRE%YS L THE
L7z,

PCO 2B\ TIN RO NF RN 1 & ONHVEH 5
DFWHEFE > T b LB bbb Testosterone (T)
(Z, X032 Y) INFEA D IE % (10.25+0.06ng/ml) L 1
ez L, BT 1 E%9 Estradiol (E,)
LAULIE, IEFEINAIH(—14~— 8 B ; 49.1+3.
21lpg/ml) & [i]—7, RREEERLEZ. WTFHO%E
7L FHAEIEEZ RS T, Fak 6 % HUPIZHEI0 2
oYY (RAw /YA
2. LHRHtest

HWRM AT 2 @MUY E] 9 RIS
LHRH100pg % #5E L, $%5-61, % 5-#% 30 43, 60 47,
120 47, 180 47, 24 e R ICHTERIR & DRI L, 7272

12 MLE 57 BER RS PR A7, % H Radioimmunoassay
(RIA)IZT LH, FSH ##l:E L 72,

3. RIAk

Ity LH, FSH, PRL, Estradiol (E,), Progester-
one (P), TIIT TizRELLA RIAEIZL 720,
4. hMG #B#t) B F 5 (hMG %)

T TICERE Lo HEICHE- 2112, 34 b5 hMG

1L H

(659) 31

71 KK) # /v, 90 541 FIEE A M ICRUKSHE
b o THENICHINRER £ THE G- L7z, BIE7 o —
T E G IBE RIS LIS X - T, s RINNEEE 20 mn
Vi En i ihiila # 8 7oMe i, F 7213 EL ¢
300pg/ml Ll EizZ » 726, hCG (FF+ Fhuaty,
FHhE)5,000~10,000 1U  23# H, HE906ER £ Ty ik
LHHIIE R 217 > 72, BRIl OfERE, BBT o L4,
BRI O 2, B I o P = a2 — o H K,
775 ZEDOBKRDOUFE (echo free space), HESW
R NI 7 £ % 5812 L7z, BB (3 hCG5,0001U
ZREAIZ3 ~ 4|, WG S TS LR hE
ZHRIE(L L 72,

5. LHRHanalogue ¥ & X hMG #t#lifr) e
A4 beiEk (LHRHa+hMG &) &7

B Mm#s 7% £ ) LHRHa (Buserelin, ~%
Zb?fﬁywﬂ[uwmmmfoﬁM%%nlﬁ
3l (900mkg/H) HEINFEZR £ TS L 72,

hMG 8 FH% 513 LHRHa $%5-1%, HE ks
e, FHCRAS an RN, F 7213 LH15mIU/ml
PUFI27e 5 720585 T, fik L7z hMG i LBk hMG
Z PEINERR £ THEIN IC K G L 72,

6. YHEEESIBCERE: (OHSS)

OHSS (38 F W B2 THRAIERE 5 emb) L,
F2ENZ EBINKLL EOIIR % Al L2854 % L
7z,

7. HEtEER T

Student t-test, paired t-test, x’test (2T P <0.05

PHAZEDN, P<0.1 #fd@mby & L1,

HiE

TG

(Pergonal, #[EE#) 75~2251U 2 0.8ml o k4t H # 212 PCO 9 flicxt3 25 LHRHa+hMG EnHE
ERICTHER, DNEER 7 (=71 SP31, = g, OHSS, fHiRmfE % R~ L7z 9 FIaEAHEn,
£1 G

LHRH test g

_ o LH(mlU/ml)  FSH (mlU,mD PRL Testosterone *I*;z
PR gee— s mEov—2@ ol i
1. ¥.T: 33 32.0—210.0 11.9—23.5 18.3 0.585 44 .3
2, Y.0., 3l 47.0—250.0 9.6—18.0 12.0 0.660 82.8
3. K. T, 27 22.4—178.0 8.3—15.1 10.2 0.875 56.5
4. T.K. 29 44 .0—272.0 11.0—19.0 12.0 0.200 70.3
5. T.A. 28 35.4—380.5 1.4322.7 2.5 0.501 571
6. K.S5. 26 20.2—184.0 9.5—18.0 4.1 0.726 90.4
7. Y.M. 23 34.2—211.7 7.0—26.5 34.6 0.718 113.0
8. KA. 36 33.3—188.0 8.7—16.0 8.9 (.688 143.0
9. M.N. 28 24.5—331.8 12.2—32.9 255 0.456 49.0

* i

Pk s 71 A

GEHEINEE)
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RT3 27 A (65.9 %) »¥8EIN, OHSS 34213 3
Bl (33.3%) 3 (7.3%) (A b, 2FIEE
TdH ) EEFNIC OHSS 134 & L7 0 - 72, (TR I1F 2
B2 FERCA S, 5 b 1 Hld &R 24 B o L7z,
1 B3R 41 8 T IEE HAGRE & ik L 72,

# 312 LHRHa+hMG % % #a47 L 72[A]— PCO #iE
7112 hMG : % 17 - 72 HE9N, OHSS, ATk ik 2
L7z, HEIRIZ 9 B & EiHEIN LA BT I 37 B9
(92.5%) #E99 L, LHRHa+hMG &I VA EICH
WHEINRGE &2 R L 72, — 7, OHSS (3 4 f51(44.4 %),
11 B (27.5%) 3L, 5B 1 GEFIL) (1
FERGE 72 ABE L, LIS T HREEP L7, 4R
T3 OHSS 4 L 72 fEFIIAFAE L r - 72, J5
1 LHRHa+hMG %0 5 58 %12 OHSS R4
K~ 7z, ATHRGIE 2 ) 4 RIS & 54, RERIS (3
Al— AA il 26 H T 1L, 2 niEH a2
s L7z,

PCOIZx§ 2 hMGAENY B T 51k

HAMESEE 3584 %

HEID £ TICE L 72 hMG #3#%5-& (3, LHRHa+
hMG T M+ SE=2288+1831U, hMG i%:T 2658 +
19910 &, hMG D S H* 28D hMG 2 % ZE L L7
PEEZEEA LN P12 (P<0.2).

BBT & i H #/2 LHRHa+hMG i : 14.9+0.2
H, hMGi# : 14.3+0.5 H T LHRHa+hMG %D
HRREWHIEEEIALN G- (P<0.2).

LHRHa+hMG i ThMG 28535 ZTICEL
72 LHRHa #%%5 H #3, £ 13.3+0.9 H, #Eo0
FAI2 14.6£1.1 H, FEHRINEAMAIZ 11.3£1.3 HT
HEIn o 455 LHRHa D% 5 H A& - 7255,
HRtErIcE B IIA LN L 72 (P <0.2).

[X 1= LHRHa+hMG #1283\, LHRHa #%4-
i, LHRHa #¢ 45 #% hMG % 5-fii, hMG % 5 % ®
LH, FSH o %{t &R L7, Ko L izitxE, Ko
TE (2 hMG £ 5-0ifE% 100 % LT7 ey FL72Y
DTH b,

#2 LHRHa+hMG ZEOHEIN, OHSS, ATt
i a7 J5 401 B g1 OHSS It He
- Y.T. 8 5 1 0
2- Y.O. 6 6 0 0
3 K.T. 1 1 1 0
4. T.K. 2 2 0 1
5= T.A. 3 1 0 1 GfiLeg)
6- K.S. 6 6 1 0
7. Y.M. 3 2 0 0
8. K.A. b 3 0 0
9. M.N. 7 1 0 0
9 {54114 9 712753 3150 3 JE 25 2 J53
(100) (65.9) (33.3) (7.3) (22.2) (4.9
() W%
#3  hMG EOHIN, OHSS, Affkenkiit
e TR T e p OHSS S
1. X.T. 12 11 6 0
2. ¥.0. 11 10 0 0
3. K.T. 2 2 2 0
4. T.K. 3 3 2 0
B Lo 3 3 0 3
6. K.S. 1 1 0 0
7. Y.M. 1 1 0 0
8. K.A. 1 1 1 0
9. M.N. 6 5 0 1
9 {51401 1471 9 15137 i 0 4 U113 2 15 4 JEI0
(100) (92.5) (44.4) (27.5) (22.2) (10.0)

(

) MN%
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(mlU/mg) LH sE FSH
301 Yse ;
P00l
5 P<0.02
20
104
0
(%)
1401
120
100+
80+
60-
401
20 1
22345678 0mnme €23 456 78 000mna
Aol I
B =]
1 LHRHa+hMG &icHiF 519 LH, FSH {EO#EFE (16)51)
(mlU/m¢) LH ESH
3¢ LHRHa — 39 . LHRHa e

+SE
L

= P<0.01

200
180
160
140
120
100
80
60
40
20

1

LiRHe PG

LRt
5 ed ASKE

b
X2
LH {3 LHRH #% 5 Hj22.4+1.9 mIU/ml #¥
LHRHa #4457 14.1+1.6 mIU/ml ¥ H &K T,
hMG %513 F T 2 DA EAZEA LT
mo7.
FSH (3 LHRHa #% 5 i 9.5+ 1.1 mIU/ml #*
LHRHa #51%6.0+0.5mlU/ml ¥ F &K T,
hMG #% 5% 13.5+1.8~17.8+2.7mIU/ml, B4

7345678 91018 Y

Yo 3 4 5 67 8 91018
i

hMG #Ei2B 214 LH, FSH i #ER% (17/54H)

LT3 247.74£37.4~303.0£36.0 % L AEICH ML
il

X 2 12 hMG #o LH, FSH 0%t /R L7z, LH
13 hMG $% 4511 22.3+1.8 mIU/ml #*, hMG & 45-%
15.3+1.2~15.9+£1.3 mIU/ml(72.6+9.6~84 .4+
6.3 %) X HIEIZET, FSH (3 hMG #%45-A1 8.1+0.6
mlIU/ml 2%, hMG#% & % 11.9+1.1~14.0%+0.5
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mIU/ml (141.3+7.6~160.2+£9.9 %) & A& IcH
L7,

X 312 LH/FSH o HE# %2/~ L7z, hMG #%
5.4 LH (& F, FSH (3 EA- 2R3 #5, LHRHa +
hMG %13, LHRHa %451 2.2+£0.5, hMG #%45-
Hi2.940.5 hMG %3, hMG % 5-0j2.7£0.2 &,
w¥hd 2L FETH-7 LH/FSH A" LHRHa+
hMG % T3 hMG # 5% A BT L, %53 0 H
12030.7+20.1 2 Y DIk 1 LT 2R LAz, RIS
hMG #T b hMG #%45-#% LH/FSH HI3A B4 T
#7"TY3,0.9~1.7 £ LHRHa+hMG £ L&D, 20
TP hr -7z,

4121 P(MESE) D H AR 2R L7z, F2iE
{3 LHRHa+hMG i, fi#fi3 hMG EERT, w7
NOIET L M PIZIEFH PN L ) #H L v

PCO (hMG) N=17 +SE
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A comparative study
of LHRHa+hMG pulsatile
subcutaneous administration and
hMG alone in PCO patients

Haruhiko Yamada

Department of Obstetrics and Gynecology,
Kyorin University School of Medicine,
Tokyo 181, Japan
(Director: Prof. M. Suzuki)

Treatment with a combination of LHRH ana-
logue (LHRHa) and pulsatile administration of
hMG (LHRHa method) were used to induce ovula-
tion in nine patients with polycystic ovarian syn-
drome (PCO). The same patients were also treated
with pulsatile hMG administration alone (hMG
method).

Ovulation was observed in 27 (65.9%) of 41 treat-
ment cycles in the LHRHa method and in 39 (97.
59%) of 40 cycles in the hMG method. Ovarian
hyperstimulation symdrome (OHSS) occurred in 3
(7.3%0) of 41 cycle of LHRHa method and in 11 (25.
09%) of 40 cycles of hMG method. Two treatment
cycles of 2 cases in LHRHa method and 4 cycles of
2 cases in hMG method became pregnant. All six
fetuses were singleton conceptions.
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The concentration of LH decreased significantly
after tratment with hMG by the both method and
conversely the concentration of FSH increased. As
a result, both treatments in patients with PCO were
followed by a normalization of LH/FSH ratio. In
periods from before to after ovulation and the
mid-luteal phase, the levels of serum estradiol were
significantly lower in the LHRHa method than
those found in the hMG method, whereas the levels

11

(665) 37

of serum progesterone did not show difference
between the two method.

The present data demonstrated that pulsatile
subcutaneous administration of hMG associated
with LHRH analogue was effective in inducing
ovulation in patients with PCO owing to a low
incidence of OHSS and multiple pregnancy.

(ZfF 11990 4 5 A 24 H¥HE)
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Ultrastructural Analysis about
the Hatching Mechanism
of Mice Blastocysts
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e EWI BN (hatch) DORIF 2 HREET 2 72812, 4FE 4 H DO Gk hatch I8) & 21 %
Fig% L TH372 hatch BGATER (hatch IR) % @ %0E FSAMGEBIEICfE L7, 22k A &, & hatch
it £ 1) hatch IR TEWIE < 2 2 LD, hatch 71235132 hatch EAASFH BN 4D embry-
onic pole IZBEWTLRED LI Z L2 b, EWIHFOIEN - HiF5/LAT hatch DEHEMIEIR X (3% 2 12 ¢
772, hatch EOEBIZREIIREE & LT, #IlaIc 28 2elaxe Golgi A5774E L, % 7 trophoblast
B L CATED 2 W IZEMEISE WHINAE 2 29 5 trophoblast 2588 & 172 2 X A5 T 67z, #iia
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Ultrastructural analysis about
the hatching mechanism
of mice blastocysts

Shigeki Uehara, Takashi Tsumuraya,
Yumiyo Kurahayashi, Kunihiro Okamura,
Toshifumi Takabayashi and Akira Yajima

Department of Obstetrics and Gynecology
Tohoku University School of Medicine
Sendai 980, Japan

We have ultrastructurally observed cultured mice
blastocysts to investigate the mechanism of hatch-
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ing. Hatching sites were found both on the embry-
onic pole of which zona pellucida was thick and on
the abembryonic pole of which zona pellucida was
thin. It is, therefore, indicated that neither thinning
nor weakenning of zona pellucida is direct causis of
hatching. In the hatching site, there were trophob-
lasts including many vacuoles and Golgi appar-
atuses. Moreover, there were degenerated cells
beside the intact cell. Those morphological features
of the hatching site were not recognized either in
the non-hatching site or the non-hatching blas-
tocyst. Therefore, it is suggested that the hatching
is induced by the trophoblast which synthesizes and
secretes the substance exhibiting proteolytic action.
(ZAF 11989412 H 5 H)
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REGULATION OF RENIN PRODUCTION BY
FOLLICLE-STIMULATING HORMONE AND
ESTROGEN IN RAT OVARIES

Satoshi USUKI

Department of Obstetrics and Gynecology,
Institute of Clinical Medicine, University of Tsukuba, Ibaraki 305, Japan

Abstract: The presence of renin and renin messenger ribonucleic acid (nNRNA) in rat ovary and
the effects of follicle-stimulating hormone (FSH) and estrogen on the expression of ovarian renin
gene were confirmed. In adult 4-day cycling rats, the concentration of ovarian renin changed
markedly during the unstimulated estrous cycle, being about 2.5 times higher at proestrus than at
diestrus 2. Total Northern blot analysis with rat renin complementary RNA (cRNA) as a
hybridization probe revealed the presence of renin mRNA in the ovary during the estrous cycle,
the level being about 6 times higher at proestrus than at diestrus 2. The variations in the ovarian
renin concentration and renin mRNA paralleled the serum estradiol-178 (E,-173) level. These
results suggest that ovarian renin mRNA is under unique hormonal regulation through estrogen
and a related hormone.

In PMS-treated immature rats, the total amount of renin in the ovary increased gradually after
the administration of PMS, reached a peak at 36 hours, and then decreased to the control range.
The renin mRNA content also showed a 3-fold increase after 36 hours and then decreased
gradually, as renin activity did. In the same ovaries from rats primed with PMS for 36 hours, renin
substrate, angiotensin I (A I), A I converting enzyme and angiotensin II (A II) were also
significantly increased compared with at 0-hours, confirming the presence of all components of
the rein-angiotensin system in the ovary. Furthermore, a large amount of completely inactive
renin, prorenin, remained in the residual ovarian tissue after the granulosa cells and follicular
fluid had been expressed, suggesting theca-interstitial localization of prorenin. In hypophysectom-
ized rats, the administration of FSH increased the amount of total ovarian renin to 3 times the
control value and E,-178 also increased the renin content to a similar level to that observed on
FSH stimulation.

These results suggest that all components of the renin-angiotensin system are present in the
ovary, and that the ovarian renin gene is regulated by FSH and estrogen.

(Jpn. J. Fertil. Steril., 35 (4), 672—683, 1990)

is subsequently converted to A Il by a converting

Introduction .
enzyme, the potent vasoconstrictor and
Renin (enzyme code 3. 4. 23. 15), which is clas- stimulator of aldosterone. It is synthesized as
sified as an aspartyl proteinase, is an endope- preprorenin, which is converted to prorenin and
ptidase that hydrolyzes renin substrate in the then into mature renin through proteolytic

bloodstream to release decapeptidase A I, which cleavage. Renin is stored in the juxtaglomerular
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cells of the kidney and is released into the blood-
stream in response to a variety of physiological
stmuli. Renin and its mRNA have also been
shown to exist in various tissues other than plas-
ma and the kidney, such as adrenal, brain, ovary,
spleen, testis, uterus, and chorionic tissue of the
placenta (1-4). The function and significance of
renin in these extrarenal tissues are not well
understood.

A large amount of prorenin has been detected in
human plasma. This form of renin accounts for
more than half of the total renin in normal human
plasma. Circulating active renin appears to be
exclusively of renal origin, as shown in ne-
phrectomized rats, in which circulating active
renin rapidly decreased to an undetectable level.
On the other hand, plasma prorenin (5), renin-like
substance (6), and angiotensin (7) in nephrectom-
ized rats, and prorenin in the plasma of anephric
subjects (8) continued to circulate. These data
suggest that plasma prorenin is derived from the
kidney and from other tissues as well. The source
of plasma prorenin remains controversial.

The potential pertinence of renin to ovarian
physiology has recently further been accentuated
by the discovery that human ovarian follicular
fluid from women who had undergone ovarian
follicular stimulation contained a large amount of
prorenin (1, 9). Renin mRNA from the rat ovary
was also detected by us (2). Fernandez et al. (9)
suggested that the ovarian follicle’s production or
concentration of renin may be estrogen-sensitive,
because follicular fluid renin activity and E,-178
showed a positive correlation. The concentration
of plasma prorenin also varies predictably during
the menstrual cycle (10). A I and A II were also
detected in the follicular fluid and their concentra-
tions were much higher than in plasma (1, 9).
Furthermore, Itskovitz et al. (11) indicated a
direct correlation between the prorenin levels in
blood and the number of maturing follicles in
women hyperstimulated with human chorionic
gonadotropin (hCG).

These findings suggest that the production of
ovarian renin is a hormonally regulated
phenomenon, and the ovarian renin-angiotensin
system may play an important role in events
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related to the reproductive process.

Despite much effort to elucidate the mechanism
underlying the regulation of renin gene expression
in renal and extra-renal tissues, few studies on
renin genes have been reported.
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Fig. 1 Structures of renin genes.
Chymosin and pepsin, as well as renin, are
well-known members of the aspartyl
proteinase group. Since it has been proposed
that the members of the aspartyl proteinase
family are derived from a common ancestral
gene generated by gene duplication and fusion,
the structures of 5 aspartyl proteinase genes
(rat, mouse, human and bovine) are compared.
These genes, except for the human renin gene,
consist of 9 exons interrupted by 8 introns. The
two catalytically important aspartyl residues
are encoded by exons 3 and 7, respectively
(exons 3 and 8 in the human renin gene). The
rat renin precursor consists of 402 amino resi-
dues, and shows 85%, 829% and 68% homology
to the mouse Ren-1 and Ren-2, and human
renins, respectively (12). The rat renin gene is
about 11,000 bases long. The similarity in the
structual organization of these genes indicates
that they are evolutionally related, suggesting
that the aspartyl proteinase gene family is
arisen from a common origin.
mRen, mouse renin gene; rRen, rat renin gene;
hRen, human renin gene; bChy, bovine
chymosin gene; hPep, human pepsin gene; kb,
kilobase (1,000 bases).
B, exon; *, encoding of the catalytically
important aspartyl residue.
(This figure was kindly provided by A. Fukam-
izu, Ph. D))
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Fig. 2 Nucleotide sequence of the rat renin gene and
its flanking regions.

The putative transcription start site (nu-
cleotide 1) is indicated by an arrowhead. TA-
TA boxes and polyadenylation signal are un-
derlined by double lines. Filled and open tri-

Recently, Fukamizu et al. (12) determined the
estrogen regulatory sequence, from -50 to -60 base
pairs, between the TATA box and the box up-
stream of the 5 end (flanking region) of the
human renin gene, and suggested that estrogen
and a related hormone may be involved in the
induction of ovarian renin gene expression.

In addition, Fukamizu et al. (12) have isolated
the rat renin gene and determined its complete
nucleotide sequence (approximately 11,000 bases
in length, with 9 exons and 8 introns), and several
attractive regulatory sequences analogous to
glucocorticoid, estrogen receptor-binding site,
cyclic AMP-responsive element and SV40 enhan-
cer core sequences were noted in the 5-flanking
region of the gene (Figs. 1 and 2).

In the present study, we examined the regula-
tion of rat ovarian renin and renin mRNA levels
to determine whether ovarian renin gene expres-
sion or the production of ovarian renin is
controlled by estrogen or FSH.

Materials and Methods

Animals and treatments-Female rats of the
Wistar-Imamichi strain were divided into the

angles indicate possible glucocorticoid and
estrogen receptor-binding sequences, respec-
tively. A filled circle and a filled square indi-
cate the tentative enhancer core sequence and
the cAMP-responsive element, respectively.
(Fukamizu, et al., 1988) (12).

three groups. Group 1 consisted of 10-week old
rats with regular estrous cycles, as determined
from vaginal smears. Vaginal smears were
obtained daily, and those animals showing at least
3 consecutive 4-day cycles were used, being killed
by decapitation under ether anaesthesia at 1100
hours proestrus, estrus, diestrus-1 and diestrus-2.

Animals in group 2 were injected subcutaneous-
ly with 20 IU pregnant mare serum gonadotropin
(PMS; Teikokuzoki Co., Tokyo, Japan), the
predominant component of which is FSH, at 27
days of age, and sacrificed by decapitation under
ether anesthesia at 0, 12, 24, 36, 48 and 56 hours
after injection. Group 3 consisted of rats hypo-
physectomized at 21 days of age via the paraphar-
yngeal approach. Animals were treated daily with
ovine FSH (NIADDK-oFSH-15, AFP-5529C; hav-
ing a FSH potency 20 times that of NIH-FSH-SI,
a LH (luteinizing hormone) potency 0.04 times
that of NIH-LH-SI, and a prolactin potency less
than 0.001 times that of NIH-prolactin) (2 xg/day
in saline, subcutaneously) or E,-178 (1 mg/day in
sesame oil, subcutaneously; Teikokuzoki Co.)
beginning at 25 days of age, respectively, for 4
days before autopsy at 29 days of age.
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In the case of animals sacrificed 36 hours after
PMS injection, granulosa cells were isolated in
ice-cold saline in a petri dish by applying puncture
with a 18-gauge needle and gentle pressure with a
blunt spatula. The expressed granulosa cells and
residual ovarian tissue were then isolated and
assayed for renin activity. After autopsy, the
ovaries, expressed granulosa cells, residual ovar-
ian tissue and follicular fluid were rapidly
removed and kept at -70°C until analyses. At the
same time, blood for hormone analysis was col-
lected.

Measurement of gonadotropins in serum-The
FSH, LH and prolactin concentrations in the
serum were determined with double-antibody
radioimmunoassay kits supplied by the National
Institute of Arthritis and Metabolic Diseases
(NIAMD) of the National Institute of Health.
These radioimmunoassay immuno-reagents were
elaborated by Dr. A. F. Parlow (Harbor-UCLA
Medical Center, Torrance, CA, U. S. A)).

The rat FSH (NIADDK-rFSH-1-15; AFP-
4621B), LH (NIADDK-rLH-1-6; AFP-6833C) and
prolactin (NIADDK-rPRL-1-5; AFP-4459B) had
the biological potencies of 150 X NIH-FSH-SI, as
determined by the hCG-Augmentation Assay 0.9 X
NIH-LH-SI, as determined by the OAAD (ovarian
ascorbic acid depletion) Assay, and 30 IU per mg,
as determined by the pigeon local crop sac assay
of Nicoll, respectively.

Contamination of rFSH by rLH and rat
thyroid-stimulating hormone (rTSH) was less
than 19, and by rPRL and rat growth hormone
(rGH) less than 0.19%, as determined by radioim-
munoassays. Contamination of rLH by rFSH,
rTSH, rPRL and rGH was less than 0.19%, as
determined by radioimmunoassays. Contamina-
tion of rPRL by rGH was less than 0.3%, and by
all other anterior pituitary hormones less than 0.
1%, as determined by radioimmunoassays.

The FSH antiserum (NIADDK-anti-rFSH-S-11;
AFP-C0972881), LH antiserum (NIADDK-anti-
rLH-S-7) and prolactin antiserum (NIADDK-anti-
rPRL-S-8) were prepared in rabbits. The antisera
to rFSH, rLH and rPRL were used at final, tube
dilutions of 1: 10,000, 1: 20,000 and 1: 12,500, re-
spectively.
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For use as “cold standards”, for displacement
curves, NIADDK-rFSH-RP-1 (AFP-180-sol),
NIADDK-rLH-RP-2 (AFP-5666C) and NIADDK-
rPRL-RP-3 (AFP-4459B) were prepared.

Radioimmunoassay for steroids-The serum
estradiol-173, progesterone and testosterone con-
centrations were determined.

Renin assay-Renin activity was determined by
radioimmunoassaying of A I generated in 1 hour
from partially purified hog angiotensinogen at
37°C in a mixture comprising 380 1 of phosphate
buffer, pH 6.0, 10 xl1 of 0.25 M eth-
ylenediaminetetraacetic acid (EDTA), 10 1 of 0.
25 M phenylmethylsulfonylfluoride (PMSF), 10
mg of hog antiotensinogen (2.04 M) and 100 x1 of
a renin sample. Prorenin was determined as the
increase in activity following activation with
trypsin. The activation reaction was started by
adding 10 1 (10 xg) of trypsin solution to the 90
1 of solution containing ovarian prorenin. After
10 minutes at 4°C, the reaction was stopped by the
addition of 10 x1 of soybean trypsin inhibitor
solution (40 mg/ml) in 1 M Tris buffer, pH 6.0 (38).

RNA isolation-Total RNA was extracted from
ovaries of at least 10 rats by homogenization in 5
M guanidine thiocyanate and centrifugation
through 5.7 M cesium chloride. Poly (A)® RNA
was isolated by affinity chromatography on oligo
(dT)-cellulose.

RNA-blot  hybridization Amnalysis-Poly (A)*-
containing RNA or total RNA was denatured
with 1 M glyoxal/50% dimethyl sulfoxide. sub-
jected to electrophoresis on a 1.59 agarose slab
gels (10 g poly (A)* RNA/lane) and transferred
onto nylon filters (Gene Screen, New England
Nuclear, Boston, MA, U. S. A.). To identify renin
mRNA, a 760-base pair fragment derived from the
rat renin gene was subcloned into pSP 64 vector.
This plasmid, pSPRRnRV9, was linearized and
transcribed using SP6 RNA polymerase in the
presence of a-** p-CTP (cytidine triphosphate)
and used as a hybridization probe. After prehy-
bridization for 2 hours at 60°C, the blot was
hybridized with the 32 P-labelled rat renin cRNA
for 16 hours, and then extensive washings were
done in 2 XSSC at room temperature, 2 XSSC and
1.09% sodium dodecyl sulfate (1xXSSC is 0.15 M
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sodium chloride, 0.015 M sodium citrate, pH 7.4)
at 60°C, and then 0.1 XSSC at room temperature.
The size markers used were E. coli rRNAs. The
presence of*? P-cRNA/mRNA hybrids was
revealed by autoradiography with Fuji X-ray film
with intensifying screen at -70°C. Exposure time
was 48 hours at -70°C.

Determination of components of renin-
angiotensin system-Renin substrate, A I, A II and
A T converting enzyme were measured as de-
scribed previously (13). Sample solutions were
incubated with the synthetic substrate for 30
minutes at 37°C in 50 mM Tris-HCI buffer, pH 8.
3, containing 50 mM NaCl. The extent of the
hydrolysis of the His-Leu was determined by
fluorometric assay using ophthalaldehyde. In each
case, the A I converting enzyme inhibitor SQ 14,
225 (107* M) blocked the enzyme activity of the
samples.

Other methods-

The data were statistically analyzed using
Student’s #-test.

Results

1) Presence of renin and renin messenger RNA in
rat ovary

Renin activities in rat ovaries were measured at
all stages of the estrous cycle (Figs. 3 and 4). At
the proestrus stage, the level of total renin
activity was increased by 5-fold, compared with
the values obtained at other stages of the estrous
cycle.

The mean total renin activity during the
diestrus-2 stage was 34+01 ng of A I per mg
protein per hour. During the proestrus stage, the
total renin activity doubled to an average of 74+
03 ng of A I per mg protein per hour. It subse-
quently decreased to the value obtained at the
diestrus-2 stage during the estrus or diestrus
stage. The total renin activity paralleled the con-
centration of prorenin (inactive renin), but not
that of active renin, during the estrous cycle (Fig.
3-A). In addition, the concentration of prorenin or
total renin paralleled the serum E,—178 level at
all stages of the estrous cycle (Fig. 3-B, C).

The activity of active renin showed no
significant change during the estrous cycle, while

OVARIAN RENIN PRODUCTION BY FSH AND ESTROGEN
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the activity exceeded the concentration of pror-
enin at the diestrus-1, diestrus-2 or estrus stage
(Fig. 3-A).
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Fig. 3 Changes in ovarian renin activities during the
4-day estrous cycle.
Each point represents the mean for three par-
ticulate preparations.
P, proestrus; E, estrus; D-1, diestrus-1; D-2,
diestrus-2.

The increase in the concentration of total renin
at the proestrus stage appeared to be determined
by the amount of renin mRNA, as judged on
scanning laser densitometric analysis of autor-
adiographs, as the increase in renin paralleled
that in its mRNA at the proestrus stage (Fig. 4).

As shown in Fig. 4 (right upper small figure),
the RNA preparations from the kidney (A), uterus
(B) and ovary (C) obtained at the proestrus stage
exhibited the same single hybridization-positive
band. Renin mRNAs in the ovary, uterus and
kidney were indistinguishable as to size according
to their migration (Fig. 4-A, B, C).

These data demonstrate an approximate 5-fold
increase in the renin mRNA level at the proestrus
stage. No significant changes in renin activity or
renin mRNA were observed during the other
stages of the estrous cycle (diestrus-1, diestrus-2
or estrus).
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Fig. 4 Relative quantitation of renin mRNA from rat
ovaries during the estrous cycle.
Each peak area was integrated by scanning
laser densitometric analysis of the Northern
blot autoradiographs (48 hour exposure time)
following hybridization to 100 mg of 32p-
labelled rat renin gene. The ratio is expressed
as each stage wversus proestrus (proestrus,
estrus, diestrus-1 or diestrus-2/proestrus).
The RNA preparations from the kidney (A),
uterus (B) and ovary (C) are shown in the right
upper quadrangle.
P, proestrus; E, estrus; D-1, diestrus-1; D-2,
diestrus-2.

2) Changes in ovarian renin activity and renin
mRNA in PMS-primed immature rals

Changes in ovarian renin activity and renin
mRNA, and serum E,-178, testosterone and
progesterone levels during the first 56 hours after
injection of PMS are illustrated in Fig. 5.

Prorenin levels, expressed per mg protein, in-
creased with time up to 36 hours, reached a peak,
and then showed a gradual decrease to the control
range with time up to 56 hours, while the active
renin level showed a gradual but small increase
with time up to 56 hours (Fig. 5-A).

Renin mRNA also increased gradually after the
injection of PMS, reached a peak at 36 hours, and
then decreased to the control range. The changes
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in ovarian renin mRNA almost paralleled the
prorenin level. The total amount of renin (active
renin-+prorenin) also increased gradually after
the injection of PMS with time up to 48 hours and
then slightly decreased to the level at 36 hours by
56 hours (Fig. 5-A). These changes were also
almost parallel with changes in the serum E,-178
or testosterone level, and the levels were lower
when the serum progesterone level was increased
(Fig. 5-B).
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Fig. 5 Changes in ovarian renin activities and renin

mRNA (A), and serum concentrations of
estradiol-173, testosterone and progesterone
(B) in PMS-treated immature rats.
The renin mRNA content is normalized to poly
(A) *RNA and expressed as a percentage of the
control value for ovaries of PMS-untreated
immature rats. Each value is the mean=S. E.
M. for three to five determinations.

3) Renin localization in PMS-treated immature rat
ovaries

Renin localization in ovaries is another intrigu-
ing problem that should be resolved. Prorenin was
measured in both the expressed granulosa cells
and remaining cells of ovaries resected 36 hours
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after the injection of PMS when the ovarian
prorenin or renin mRNA content was most remar-
kably increased. As shown in Table 1, a large
amount of prorenin was present in the residual
ovarian tissue after the expression of granulosa
cells.

Table 1 Renin activity in different compartments of
ovaries from PMS-treated immature rats.

Prorenin activity

Compartment (o ALfm protein/hour n
Whole ovary 80.8+18.6 4
Granulosa cells 10. 8+0. 42 4
Residual tissue 110. 0+22. 8 4
Follicular fluid 37.54£13.9° 4

Each value is the mean +S.E.M. for four determi-
nations.

ap < 0.01 compared to whole ovary.

b Not significant compared to whole ovary.

4) Effects of follicle-stimulating hormone and
estrogen on renin activity in ovaries of immature
hypophysectomized rats

In immature hypophysectomized rats, the ad-
ministration of FSH (2.0 zg/day) or E,-178 (1 mg/
day) stimulated the production of ovarian renin
(Fig. 6). The ovarian renin level on stimulation
with FSH was almost the same as that with
E,-178, and the prorenin level after each stimula-
tion was approximately 3 times that of active
renin.

5) Renin-angiotensin system in PMS-treated im-
mature vat ovaries

To confirm the presence of all components of
the renin-angiotensin system in the ovary, renin
substrate, A I, A Il and A I converting enzyme
were measured in the ovaries of the same im-
mature rats primed with 20 IU of PMS for 36
hours when the amount of ovarian renin mRNA
was most remarkably increased (Fig. 5).

As shown in Fig. 7, all components of the renin-
angiotensin system were remarkably increased.
Following injection of PMS, the amount of A II
increased gradually, parallel with the increase of
renin, and reached a peak of approximately 67 pg
of A Il per mg of protein by 36 hours. A I convert-
ing enzyme activity in the samples was totally
inhibited by SQ 14, 225, a specific inhibitor of the
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g. 7 Effect of FSH on renin substrate, angiotensin I,
angiotensin [ converting enzyme and angioten-
sin II levels in ovaries of PMS-treated im-
mature rats.

Twenty-seven-day old rats were injected with
PMS (20 IU) and sacrificed 36 hours after the
PMS injection when the ovarian mRNA con-
tent reached a peak, as shown in Figure 4. The
same ovaries as used in Figure 4 were assayed
for renin substrate, angiotensin (A 1), A I
converting enzyme and angiotensin II (A II) as
described under Materials and Methods. Each
assay was performed in triplicate.

[], 0-hours; M, 36-hours. Each value is the
mean+S. E. M. for three to five determina-
tions.

¥, p<0.05; * %, p<0.02; * % % p<0.01; * * *
*, p<(0.001 compared to at 0-hours.
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enzyme, suggesting a specefic assay for the en-
zyme activity.

Discussion

The involvement of an ovarian renin-
angiotensin system in regulation of reproductive
physiology is attractive.

A variety of evidence is consistent with a role
for gonadotropic hormones in the regulation of
renin levels in ovarian follicular fluid. The con-
centration of plasma prorenin varies predictably
during the menstrual cycle. This increase also
occurs in women who receive hCG to induce
ovulation (14). Fernandez et al. (9) reported that
follicular fluid renin activity and estradiol
showed a positive correlation, indicating that the
ovarian follicle’s production or concentration of
renin activity may be estrogen-sensitive. Recent-
ly, Fukamizu et al. (12) reported that the rat renin
gene has two “TATA” boxes, TATAAA and
TAATAA, at 27 and 57 base-pairs upstream from
the cap site, and that 9 out of 11 nucleotides,
GAAGCTAAAG, at 228 and 237 base-pairs up-
stream, match the central box of the estrogen
receptor-binding site detected in the chicken vitel-
logenin II gene, suggesting that the ovarian renin
gene may have a regulatory sequence recognized
by estrogen in its 5’-flanking region.

However, direct definitive evidence for local
renin production in the ovary has been difficult to
obtain. On biochemical detection of all
components of the renin-angiotensin system, one
cannot distinguish between contamination or
uptake from plasma and in situ synthesis.

The present report describes the effects of FSH
or estrogen on renin and renin mRNA, as deter-
mined by measuring the extent and time course of
changes, which permits much more direct assess-
ment of the mechanism responsible for the in-
crease in the concentration of renin in the ovary
or ovarian follicular fluid.

Using nucleic acid hybridization techniques,
renin mRNA has been demonstrated to be
synthesized within the ovary (2).

The present study demonstrated that the con-
centrations of renin and renin mRNA vary during
the estrous cycle. Prorenin showed a pattern of
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change dissimilar to that of active renin, with an
increase at proestrus. At the estrous stages other
than proestrus, active renin exceeds prorenin.
During the 4-day estrous cycle of adult animals, a
consistent pattern of the amount of ovarian renin
and renin mRNA was observed. The highest
values were observed at the proestrus stage. The
increase in renin synthesis would be due to the
increase in the number of renin mRNA molecules
rather than an increase in the rate of translation
of preexisting renin mRNA molecules. In this
study, the variations in renin and renin mRNA
paralleled the circulating level of E,-1724.

The total amount of renin in the ovary in-
creased gradually after the injection of PMS,
reached a peak at 36 hours, and then decreased to
the control range. In contrast, the total renin
concentration in the rat uterus, on the other hand,
gradually decreased (13). These data show that
the production of ovarian renin and that of uter-
ine renin are controlled by totally different me-
chanisms. Accumulation of renin in the ovary
appeared to result from local synthesis, rather
than that it was of renal origin. The increase in
renin mRNA in the rat ovary indicated that gene
expression is hormonally regulated through the
control of transcription or mRNA stability. These
rats showed a 3-fold increase in the renin m RNA
content of the ovary at 12 hours and a peak of a
6-fold increase at 36 hours, and subsequently it
decreased to the control range by 56 hours. The
increase in the concentration of renin protein
after the injection of PMS in the ovary appeared
to be determined by the amount of renin mRNA,
as the increase in renin roughly paralleled that in
its mRNA during folliculogenesis.

Furthermore, the peak levels of ovarian renin
and renin mRNA were observed at 36 hours after
PMS administration in accordance with changes
in plasma E,-178 or testosterone, and the levels
tended to decrease after initiation of plasma
progesterone elevation. This may support the
regulation of local ovarian renin synthesis by
estrogen in the ovary. The role of testosterone is
unclear at present. Progesterone might act as a
switchover factor in renin production. This hor-
monal regulation mechanism also remains to be
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clarified.

To examine the localization of renin in the
ovary, prorenin was measured in the granulosa
cells, follicular fluid and residual tissue of ovaries
at 36 hours after PMS injection. A large amount
of prorenin was present in the ovarian residual
tissue, suggesting predominant theca-interstitial
localization of renin in the ovary. This is consis-
tent with other reports (3, 4, 15, 16).

Considering the fact that theca cells appear to
contain receptors for estradiol (17) and that
estradiol acts directly on the theca interstitial
(18), the
predominant localization of renin might be due to

cells to stimulate proliferation

renin production mainly by estradiol-178 within
the theca interstitial cells.

In hypophysectomized immature rats, FSH and
estrogen stimulate ovarian renin production, in-
dicating that FSH or E,-174 triggers the increase
in renin in the ovary. In hypophysectomized rats
the plasma E,-178 level is not increased by FSH
(19), and, in addition, receptors for FSH are res-
tricted to granulosa cells (18) and FSH markedly
stimulates granulosa proliferation in hypo-
physectomized rats (20). These results indicate
that there may be different mechanisms for the
regulation of renin production by FSH and
estrogen. Or, since granulosa cells have receptors
for estradiol (21), E,-178 may also stimulate the
renin production in both granulosa cells and
theca-interstitial cells.

We demonstrated the presence of renin mRNA
in the rat ovary, hormone-stimulated or un-
stimulated, the level being almost the same as
that in uterus and kidney, thus confirming the
local synthesis of renin in the ovary.

In addition, we observed (unpublished data) that
FSH slightly increased the production of renin in
kidney at an early stage after administration, but
the amount of renin rapidly decreased to about
159 of the control value by 36 hours after FSH
administration. In sharp contrast, the plasma
renin concentration had increased 3-fold by 36
hours. These data indicate the involvement of
FSH or estrogen in the regulation of the produc-
tion and secretion of renin in kidney. However,
the regulation mechanisms for the production and
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secretion of renal renin remain to be further inves-
tigated in detail.

Recently, angiotensiogen (1, 9, 22), angioten-
siogen mRNA (23), prorenin (1, 9, 16, 22, 24, 25),
active renin (1, 3, 9, 22—27), A 1 (1, 9, 22) A 1
converting enzyme (28—30), A II (1, 3, 9, 22, 24, 25,
29, 31, 32), A 1I receptors (30—36), and angiotensin
III (25) were reported to be localized to several
ovarian structures.

To examine the presence of the complete renin-
angiotensin system in the ovary, we measured A I
and A II by radioimmunoassays, and A I convert-
ing enzyme was measured by a fluorometric assay
with Bz-Gly-His-Leu-H,O as the substrate, and
the presence of the enzyme was confirmed by
inhibition with the converting enzyme inhibitor.
Only a trace amount of A I was detected in the
ovarian homogenate prepared from immature
rats when incubated at 37°C either with or without
the addition of exogenous substrate. In contrast,
at 36 hours after injection of PMS, the ovarian
homogenate contained approximately 69 pg of A
I per mg of protein per hour. A II was also detect-
ed, and after injection of PMS the amount of A II
gradually increased, paralleling the increase in
renin, and reached a peak of approximately 60
fmol of A II per mg of protein at 36 hours.
Angiotensin converting enzyme activity was
determined using a synthetic substrate. At 36
hours after PMS treatment, the ovary showed a
detectable level of the converting enzyme
activity, but the activity was totally inhibited in
the presence of SQ 14, 225, a specific inhibitor of
the converting enzyme. These results suggest that
all components of the renin-angiotensin system
are present in the ovary and increased by FSH or
estrogen.

The presence of all the components of the
renin-angiotensin system suggests that through
the production of A II, the renin-angiotensin
system plays an important role in ovarian func-
tion. Previous reports have suggested the pos-
sibility of angiotensin-induced neovascularization
(37). Ovarian extracts prepared from immature
rats at 36 hours after injection with PMS were
applied to an anti-A II immunoaffinity column
and the pass-through fraction was injected into
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rabbit corneas, which provided direct evidence
that A II is involved in the process of ovarian
neovascularization (38). A II, may stimulate
proliferation of capillaries from the vascular
wreath present in the theca layer and thereby
promote follicular development. Other functions
of A II, like steroidogenesis and oocyte matura-
tion (34), regulation of the function of atretic
follicles (16, 35), and regulation of intracellular
calcium ion concentration (39), may also be
involved in the ovary.

The stimulatory effect on renin production in
the ovary of FSH or estrogen is an ovary-specific
phenomenon, and the production of uterine renin
could be controlled by a totally different me-
chanism or another kind of hormone. The de-
crease in the total amount of renin in the uterus
after FSH injection (13) could be due to the secre-
tion of uterine prorenin into the circulation, rath-
er than the inhibition of the production of renin. In
ovariectomized rats, the total amount of uterine
renin after injection of FSH or estrogen gradually
decreased (unpublished data). This finding sug-
gests that FSH or estrogen has no effect on the
regulation of uterine renin production and may be
involved in the secretion of uterine renin. These
results are consistent with the observations that
prorenin increases in plasma soon after concep-
tion (40) and hCG administration (14), and suggest
that the uterus may secrete a substantial amount
of prorenin into the circulation, but the contribu-
tion of the uterine renin to the circulating renin is
not clear.

In conclusion, we have demonstrated that ovar-
ian renin and renin mRNA are under unique
regulation by a gonadal steroid hormone, with
estrogen or FSH acting to increase the number of
renin mRNA molecules.

These changes are demonstrable during the
estrous cycle and suggest that the renin-
angiotensin system may play an important role in
the reproductive process.
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FIL 720t 1 (0.5 ml) 2 F = — 71T L, Wik F v V ikl L 2 em? R BE 512 L Tl
#iL7e, WRF v v 5 v 7 ThAETR, BURE T TEIE L 72X 2 A 70 B0k (i /ER A5 5 e,
RIRETR I B W T LRI O 2150 FL 2fRFFL Tz,

LLE DR 6, PERA BAERIZ 5 T Ol R AEE £ ATH I2IGH L1 2 aTRetED R S L7z,

(Jpn. J. Fertil. Steril., 35 (4), 684—688, 1990)

&

—fkiCE ME T OB RAE N, 7)) K
R LT ARSI (RTEIR) SRS %R
I, EHERIEF o VIIEATEZ2, 7075247
W= ZHOTHEET 2 JEDR LTS3,

HARSIZBE L CIRAARIC £ 2R, RS Eafic B
VT 205 BB O 7 X e SR AR DS N
L7280, X OISAITEICRIFEIRZ A5 & § 5 IR
BB ALK (AID) IZR6N T &L, bitbiud
A2 B W T, HEERFICHT 2l T2H0 200
PEifisE LT < 2 Iz & ) IRAFR IS X AR5 T
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BEEER FARIE LSS, S cE R LA KSR
T HAS R (KSILIRTFR) 2 HW T 7 mr 747
) —HF—BEET A LIS D EOETRERSRS
N2 rZWoshIzLi, TOMPIEHERARRIK
LBUERGO R L) 5 BAREMEZ RE L T 5,

AT EARE A TIRNE (AIH) ~OR-FHHE I
fFEoRHEHIME LT, #ikF v VERIAPIZBIT
LRETOMSHHEERADL L L L ITARLEEHWT
PR BAEHE, B IR BN B 7o R O BRAS Tk
FEiTk-72,

il *

1. WD

F5iE13 4 HBIESER L 721 ICHFH9ICHRELL, 9 30
SMERTRALS B/, BHRE, Ak 1t
£ GEFIH), PR EHE R (3 Hamilton-Thorn
B ) B BT #E  (Motility Analyzer
HT-M2030) % HwvT 30°C THlE L7z, & 1Hko
SR (235 O Fertility Index (FI, #5FiEE/mlx
FEFEENH X 1078 245 & L 72, #5FERAERITH
K, B R O BN R R EENEE X100 A 50K
hiz,
2., KRR

80 %Z:9RAL Percoll f§DFABLLI T RHC IZHE~ 72,
Percoll (Pharmacia Fine Chemicals, Uppsala,
Sweden) i3 10 i o Hanks'itk % 50 L TZEE(L
L7, 2 VERT 7 48— (0.45 pm) THBAHEH
LT60mlo>aFELT4CRFELR.

¥ TR RS R EE IEEIC L DT 7,
SHERETRIZ 2 D 4% 80 % Percoll, 6.0ml IZJEFE L
72 AL A BHREIE (2 2 ~ 3 f5E Hanks'ifgZ MA T
pumping L THE K F & 729, o7 VIRWE
PRET A IIHI, HE L Tibkkre Lok,
@ L7z, 45k & Percoll o b4 % L RRBHT
HERE L CEREEIRYEREE, X4 7T
vk o—% —%H\T 400xg, 30 4 B Lo L7z,
R R A 0.3ml X7 B K ISR
Bt
3. MiSEEEERIC & B K5 FUihs

PRI RS W23 KS-ITRIETET 2 Fv e,
RS ST &AM IRV P72 S i DN - S e/
DOERK 2R L T2, SRR IEEEL, Wit
MELTHRIWRFo—LENE)Y LT F2F 0 7
BEFIZAT oV Ao%y bOGHE DR DS, 30X10X
12cm) Z0HAL, EHLZ 77 2F v 7HOEZ L7
i ¥ L DTH S, iR 1 0.3ml 12 KS-II {47
& 0.2ml # M2 THFREHF 2 —7 (7 L6F2—

AN )
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L— Ry —noH—

Fa—=ThNY—

RaxFo-—n AF bRl

K1 fl SO
BHEMEHRER LT HLCHMT (2 74F2—7
Fra—FRIEF—; FLe—, F— k) LT
wb,

7, BR mly BES—774 FIEREL; Fa
— 7R —ICEE L, BEERESIIHRLT—
YH—RBEL, KTV EACT =D PHILD
H2em FETENE, 772RXF 9 2h5—% LT3
~ 4 yEE L, ARNZIRIRT v BKATHE,
EfLE R, 2T AF A —TEREF LF -7
RV T —FKRFLILD LI AT—IZES, HK
F o VRAP TR B 21T~ 72, #1590, F
=T REFH LKLY —RiERFy VIPIZE RS
HTHEEZTETL, BEKF V27128 THRIT
L7, @Ry o725 M L2F 2 —7 % i
% ($130C) WTIREL TiTh - 72,

w =R

R SRS SR IN DR E TR, Wiy, BRI &
BBtz — X o4 — (KRR HER) 12k
DE0ER L7z, ARPANUIHEIRT » v KA L BIRET
icE L2721k, em E 4 ~ SemE TIFH—150C 1I2%
HEN Tz, Bl SREE RV 3726 KSI &
17ig & 80 % Percoll DZERIE AWK 0.56ml 2 F 2 —7
CFEL, H—FL o —FFAL TH2DOESFT
SRS, BRI -2 (X 2), Fa— TR EE
R VIZHE A L7235 A (A) OBFERIE I3 — 300°C /
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B2 iSRS & BoRS, AbARhAR (1)

I LF 2 =71 K 05ml 2 AN THRGESICL,

BEHRET v VITRA(A), #iikF vV okEE 1
em (B), 2cm (C), 3cm (D) THiHS L72KE
30°C Ml s T L TAbiE L 72l (E) Z7RL
T3,

BTH-12, Fa—T7r2kEFy VikEmEl, 2cm
(B, C) @\ TikthF v v #&EDAHhT—100C £ T
HAE LA, —43, —38C /o L B S £ 5
Z, £723cm (D) TI3—-27C/5rTH 72, wHEhiL
WTFNDOREICBWT LB TRT T 20 Tl
FEIE 5 4l & L7z, KS-II fRFFiE Dkl —4.5C
THo712h5 KREMEIZHE T 2EDRELZBDY
ot Fa—T72kEF V75 HL,
7 bICRE T CIRE T 5 & 1 S RITTRAE L, 20C
2% B0 2 M EE L (E). —F, KSII{#
{rifg & 80 % Percoll DFERIEAHE 1.8 ml #F2—7
ICHMEL, WEERF v Vi L 2 emTHGE L2HA,
WO RENBDOLNL L L LICRBICH I TrE
L72(X 3). Bigk* 2B W T KS-II R 2 T 7
7oA77 ) ==L BETHEIE T4 - 28R,
W2 L7222 bo— 2Bl (QEEgss
v VITHEA) L7 a3 KIg 2ok FaRE I T %
B, 5 CLIT % —30°C /0 F2HE THils L 72Krcie b
158§ o QA 5% (WA
IHLDHRIZLEDTELTAF 2 —TI21F 0.5ml

fili 5 HAE NS & B FIRAE

HAER2EE 35 % 4%
(c)
20
0
_40>
—80

—120

—140

88— 2 3 4 5 6 0 1 R
(min) (min)

3 MiSeAESEIC X 5aiks, afRdhsr (1D
tI7LF2—7I1CH K 1.8ml 2 ANTHEEZICLT
W F v VKA 2 emTHiRE, X3 & [[IRRIC AL #R
L7z

IR, B F 2 — 7HHE ZRIRT » /G

F2emfEE X L7z,

il Sk 2 2 T TR RS, RIS 50
%N FOREEREARD BHERAF 2 R A 72, £ TGN
T L OB RCIEIC & B PRI, S, Rl
RBORE IR 2R L T3, Ei#K (n=32) 13
KT8 41+£13X10%/ml, EEH17+11 % ThH -7
%, i st v S R S oA otk i3 68 +
29X10%/ml, 55+19 %izm b L, $FicERIROEE
PEHETH 72, COFE, FLI1Z7.1£5.8 225 40+
22 NER 6 IS » 72, KS-IERIEEDHRIIZ & Y
8T 4020 X108/ml ITAEF L7225, BUkSiE & (3
ERIFEE DR TR DS 7z, kSRl ts, BB
(239118 BT L, ZO#FFL b 1611212
L7, Ui LEEE, FL X 5 & R
2IEDMHE LI, FFERERIINTO % TH -7z,
BAERMERIRRIC BT AR FEEE R ICE R £ 3k
<, BMRBICBWTHERE LT Ioat 3 2 s sk
EILLWHDEEZ LNB,

VI EofERD 6 ATH O3t 4 &7 RS BRI T
b, 62 LOBHEEYREIC L 2EREKEL T
B LIS L) AL IS BT D U R IS PCEK
T oK FiIRErELN, FhEallit 7T rS5a7)Y

1 M SEESSIC  ENA BRSO S Pr A7

KT SUIS T/ S e i1 UL AR B
(X10/5ml) (pm/F)
K W& 4113 17411 22+6.0 7:1%£5.8
e kARG 1 68 +29 95+19 23L7.6 40 £22
RS RS 40+20 39+18 23:409.3 1612

HiFAE/ AR R IR < B x 10 n =32
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— =& HEH L% < TL KSII fRffik 2 72l 5
FREEIC L ) Ram o TRERIRLNE 2 LY
Btz

zZ B

ABFZE L, MERA BAE R 2 R & § 5 AIH (2K
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GEZth b L KOS EOf S b 2 A re, iR
ICEVE T2 5 00 lEE LT, o
Lo Frimm Ll TB e LI rEERDm L
HEZ LA, AID ¥ B ) RN R THRITI L
T3 ATH 125 W TUIH TSR M D24l T
HLULENED D,

SN E Thitbiud AIH (23 2451 Dk iFiEH
IZHiJE Percoll 38 & Al s LRCEE & W, £1<
DIFIRF) 2 15T & 72, 10 ARBFZE TGRS E S
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mfﬁé\n 47 IO IEIRR GRS 31 %) 27156 T

2 NS DRERIIHE IR RO AR )
Lkﬁﬁfﬁé_tﬁmwtfu . SRS PRAE I
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T HERRDOK 2 15 FI 2 RFF LG/,
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2B A FEFRE AR L EE2lD L7122
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L ERELTWS,

PERME TSR ITITH T 7 RF v 7 X b r—
HHG ST &7212, S U HFEEREDL < B —7 o)
EEHEE D5 5 N5 2D ISR DB RIFTH
Bl rIckah, 2LNBEREREFRGFTILED
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A58, EEE W) ATHEND S, RIFETIE
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8mN T FRAF vy 7F2a—T%HAn, Fr=RXF—
BIUF2—7HRNF—FFITL a8 EFHLL,
ATH 3513 24518 £ 72130 T BB DI E 134 0.
5ml TH D, F2K2, 3ITRLCEHICF -7
DHEED 0.5ml DEFIZEFEFHAE T, 1.8ml TIIH
BORERRD I L5, R TIIBRIH IR
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Cryopreservation of washed
and concentrated human
sperm by liquid-nitrogen

vapor freezing

Toshifumi Kobayashi!, Satoru Kaneko?,
Park, Y. J.!, Izumi Hara!,
Toranoshin Ohono? and Rihachi lizuka®

1 Department of Obstetrics and Gynecology,
School of Medicine, Keio University,
Tokyo 160, Japan

2 Department of Obstetrics and Gynecology,
Ichikawa General Hospital,
Tokyo Dental College,
Chiba 272, Japan

Cryopreservation of human semen plays an
important role in the field of clinical artificial
insemination. Semen dilution with cryo-medium
and decrease in sperm motility during freeze-thaw
processes make lowering semen qualities. To
improve the qualities of cryopreserved semen, it is
effective to concentrate the sperm from whole
ejaculate as well as to achieve higher survival rate
after thawing.

The selective concentration of progressively
motile sperm prior to freezing by the continuous-
step density gradient centrifugation increased
sperm density and sperm motility, giving 6 times
improvement of fertility index (sperm density X 108/
ml X motility 25 < 10-8).

A simple liquid nitrogen vapor freezing was
developed in the present study; the concentrated
sperm was mixed with KS-II cryo-medium and
placed in liquid nitrogen vapor at -150°C . The speci-
men was stored in a liquid nitrogen container. After
thawing at 30°C ,sperm survival rate was found to
be about 709%. The post thaw fertility index was as
twice as that of the original semen by the sperm
concentration and higher survival rate.

(ZAF 21990 4-1 H 16 1)
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The Effects of SOD and Low
Oxygen Culture on Mouse Embryos

SRERR B I AR

ST 7 M E — s 2 B
Yoh UMAOKA Yoichi NODA Takahide MORI

Department of Gynecology and Obsteteics,
Faculty of Medicine, Kyoto University, Kyoto 606 Japan
(Director: Prof. Takahide Mori)

213 SOD HhnfkEE R FisgEs~ 7 Z M3 Icar U TIEEEMICHER T4 2 L 2BRICHHL 2 IZLTH
D, EoIrtElaR 421582200 H AN 2R L Tw 5, b MAKZRIZ SOD #ms & OMEEE R T 15
ZIGHT 2855 5, SOD Hine & KRR M50, BHBOMREESR, EIO@EDE, B LU0k
CBHEIC & B FHRICH 2 2% 2 Mt L7z, SOD minfiAs 5 P B s IRk ia % v TR
FEERE AT\, F 72 DEAFOMMCEI 2 1770 - 7245 515 5 L2 B RIR B L OEFAFE 355 ILi2Dw
THERENDI8F X — g — 2D TIHBHRRET L7z, In vivo 2> 5 BRI RN L L 72 IR0 6 BRI &, in vivo
LD AR L2 IR 2 SOD IRMIERE R P THEE L TR EBREED 2 BHC DLW T, FIRF[FBREF 65.0
% (65/100) ; xTHR#E72.5 % (81/112)], “EFFAGH# [46.0 % (46/100) ; 51.8 % (58/112)], Mk
dhis, SESH, B LOEHREEERICE L TR L2y, MEEORIZIZ&EI T n I L5,
etz Uk XY SOD F i R PGP ARG MICIRICEREZ RIZTIS W2 LA HWIL, B b
RO ZHEERER (IVF-ET) (2 Mag & b,

(Jpn. J. Fertil. Steril.,, 35 (4), 689—694, 1990)

F W

SOD FIMEAEE 3 1538 T 7 Z 2-cell block 7%
PRI, HIC 2 iU o~ 7 ZIRD in vitro
RAECHLTLERLHRRBRENREIBLNL
EWFEEEEI NS, b LR EICE
W, IS A SN B IRBEEFIEDIRE D —D 27
Ozl & L7ciHREFRIC & aMlafEE ISR LT
VB EREME R R T L RIREEI, b MRS ZASIR AR
(IVF-ET) I2BWT b EERHEZM LS, VWT
(MTEREZ M LS5 REMEZRET 25D TH 5.

LeL, SNETERPELMICLTERZINS
DEFEE b MR ZREIEBRICER IS 51203,
ZORMEFHERIN T L00EEMEE W) B

M bEZT, RICHZ BRI RITTHE
DFEZ LT I20ENDH D,

AMFZETlZ, =7 2RI % [ L T SOD @
REE R IS 217740\, 56 72 IRAE Y 2 32 01 i
(recipient) (2 fHH L, ATMR R A1 BARE L CTIEMARLEIE
A, FHIKEK, EFEBRFRIZO TR IBEE (n vive &
DML THE B IS TE N L 72IR) L HhiRT 5 &
iz, —EORAICILZI0ME % ik S, HEUEGE
LFfRic S 2 e bMET L7z,

B &

FiER 1 SOD s hnfiie 3 T R IR RS2
4 it~ 7 2 (TUCK: outbred) & PMSG, hCG
%2 5 W% 48 R PR THERE % 5- L Tl HEIR AL
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B2 1770\, hCG 1% 5-% 12 [W 5k & [l & 2 R e s
BPiER LR 1 HE & Lz, 55#IRE, hCG %5
1% 18 B ICSEMEBL PRI TIEFR L, 045 1= s i
12T RIS 2 Y, 2100 % B2 L EBRICHEL 72,
B3 Milli-Q 22 TIERL L 7288tk 2 H v, %5
BR 12 BRI AT ICFHEE L, 0.3 % bovine serum albumin
(BSA) B L UiEMEFROHFEREE SOD' 199
9 % Recombinant human Cu * Zn-superoxide
dismutase!® (r-hSOD, 500 g/ml) # BWW?®i& 25
L CTHEERE L7,

148 (3 4-Well Multidish (Nunc) # vy, &2
10 E D% 50001 DREFEMRIHE L TITZ4 - 72, (KRR
KT TR LE#RFTE—HL T ) BT,
SRR E DA BT L 72 BE NI IS ERBEEE,
AR, 1EEF o — % ikiE Lo KRE R T RIS
RELEE, ERLY, BEREH (7 batt:
0X30) = FAVEERIEE (%) % #EEEHE L6 iR

SOD{RE ¥ 538 & AR5/

HAGE2EE 35 %4 %

AHRARFEAL, BENOTME 5 BEFR, 5%
FRILIRE, 90 BERICEE S/, w7 2 & g #kix,
FENTHME L OB EE AR 2 L L, &
L0 LHTHH % RESIERERERTF = NI
IR L, Ukth RIS 2 2 L 70 < 78 BELEKG
# L, hCG 1% 96 WM T in vivo & D AU L 72RO 7R
THEME L L.

FER2 D FENEEM (X1) e

SOD B L WMEEE R IBIE A IR SO RE S L
FHRICH 2 22 T 572D T EER %
fT7e -~ 1z,

FER 1 9 SOD RIMEAE R N CRIIAIR 2 & B 2%
L hCG 1% 96 WrlE] (<R #EH £ TE L 72 in vitro I %
SOD {HIMERE F P8RS L TR IERICH L 722,
wHREE S LT, hCG % 96 e[S in vivo 2> & XL L
7R % AR H b 72,

Z Ui (recipient) (3 6 BEFOME~ 7 2 20 PL% H
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BT 1 SODHMEEE FRE TR LN TENBE

IR ) IR A

B2 {AEE13H BICBEIE L 72 recipient

W, FEIE TR (SRS RS SR HE & O B TAITIRAEE &
e, BEERzioz oz biEk1 HH
L, BITHE3 HHICHIEEiTZ > 72,

EFHiE (2, Beatty'®, Mclaren'® & 0 Jik Iz #E T
T~ 72, EREMEET TR 78—V THREEE L
7z recipient D EHYIFAAI L ) FEAEZLFIHL, T2
P AEE DFBEEICF S A E~Ny P 2HAL,
FEMNEICLBDIERKE L LICKETFEAL) 50
5 6 EDFEEREEIEA L,

FERiT% 10 HA2ICBAME L, HRER & AFmRF i
&0, HRE (BERER/ BB, FFHHT
2 (EARTR/ BRI 2HEL L, mFEzr
MWk L 72, B2 3 PLo) recipient (3, SOD FRANME

i (691) 63

[ smampELl LIsRE LEEOEIS
Bl EERLECRE LEORA

100% = 100%
kk
80% |- 480%
24
296
60% - 460%
40 % 4 40%
20% 420%
0% e 0%
SOD N in vivo
BEEERIEE

x2test I k% p<0.01
[X]2 SOD Fhn{EEs % FHE T (in vivo IR & ) eik)

R PSR A % W15 A I B Rl R o i X 2,
FEAT B RGO BES J UM% 30 HH £ TOK
RlzoEMET L7,

SEER 3 L Ak EcHE

FER 2 TS Y, Fo—HEEERT
F5 ¥ CHECER LRI H 72 2 5 8%, R,
WEH, TEHCOWT, RHRDAKRLEE: (K
FERE) & bt L 7o,

w R

FER 1

hCG £ 96 B2 31+ 5 SOD FiKEE & F TRt
HHIR 2> H553 L 72 in vitro DIRRE 1L, 37.2 % (110/
296) ARAxAaLL FIzE L Tz, RIERLNS in vivo
O RUL L 2R RF L, 82.4 % (178/216) Heir#khy
DIEICREBELTE ) RESRICHEEE DL,
L7 LB 4EEEE 3 H HO recipient I HE T REL IR KT

21 SOD ihMERE & FHEEENE O = IR R AT

(@ ; A o [/ aRIRES R # AT
O o FERIIL £ FERE N EL (%) (%) %)

S O DM . 100 TS, ne o P, IS,
(L i 20 (5.0/ 7% 1) 100 (20/20) 65.0 (65/100)™>-46.0 (46/100)
a2 ba—)L , 112 ,,‘ . - .

g il 20 (5.6/ 5 44) 100 (20/20) 72.5 (81/112)  51.8 (58/112)

recipient (f&4LAz 3 H H) 20PC
Feffitz10 0 H I Balg

x% :test . N.S. not significant
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TH 5 8 HNLIANRLL 12 82.4 % (244/296) DIEAS
ELTHD, Ky 381251 5 SOD ImIMERE %047
A AMRICBWT L RSN,

JEER 2

{B4T0% 13 H H 235072 SOD FinKEe 3 T

SODIERE K 538 & BRIR 78 /E

AAAE2EE 35 %4 %

7L ATENCOWT LB Loy, REL25ELES D
DT - 72, [WERIZ F2 205 FS 3 TR L2,
£ 3R T &0 IS F D PRI A SIS R 137 <,
NEHBLED L P12,

DAL 65.0 % (65/100), AEAIFELE 46.0 % -l
(46/100) TH 1), ARBEDOFHIRHK 72.5 % (81/112), P pe——
HEAEHEAT S 51.8 % (58/112) & DI A B % s cm=1HH B B
e oz, 20102 E - 72 recipient (2O W THRE mean +SD
¥ 5 &, 3L recipient 12 48 fllo> SOD R ANfEHE % 20k
THAEIR % B L 72 5%, 22 ILOEH IR bR, IhE
HHLAD Lo F2, £ DRI e A%
(HIEFEFF B MR AR) 12 45.8 % (22/48) TH 1),
{BAEIE 13 B H O EAERAF 46.0 % L 1l L T L%
BENLGIE L), MHEROFEI D22 & e O
PR S L7, BB S MR DA% 30 HH £ T %
DUENINE, THKRTH L7 CG %961
T L 72 in vivo TRFEHE e 1 > R I 45t & 2
W L72hs, ZORBEIEETH-72 (X3). uar
LI RO EBREER £ ), SOD 5 £ OGRS 411 590K
N L % DIRFEH I3 L TR = 2 27 <,
CDEMFTELNZIRD in vivo IRIZICHEES 2 %G
R AT 52 ERE N, 5F
R 3
FER 2 T 6 ALEAED 5 B 5 L% R T B 48
RELEE, 20 TR, ), HESIO
W, KHERRERE X HBORAT L 72 A%, F1 00 T AR ob— . .
14.6 (M 6.7, i 7.8) T ) HEERED T AT K ¢ F W H & R
13.3 (6.7, HE6.6) L ILNTHBTXLELLL, 20D %13 SOD FhMERE F FiE#ele o 1w INFE R 92 Bk T 15
HEFEREIIEH CTh - 72, BEICHEAHEADL - b LI EEAF O LS AR
22 SOD W INMIERE 3 TR NGO -5 1 B RS e i
BHICE  BHITRE %é;ﬁ <%§ “ﬁﬁzﬁﬁﬁ
SOD FhMICHES 2 T 15 4% 3 22(45.8) (.83 0(0)
recipient ((A4LW: 3 11H) 3L
23 SOD imIMEEEF P8R0 MU TR~ R Gk B2 55 )
e 1 % SETAT G G o A Hlt A P | S5 3
% wfcgn R TR (H)  menpi e 0
i B 14.60+1.48 1.17 0 0
F, 5 14.40+1.67 0.90 0 0
TLUEK F3 5 13.60+2.79 1.13 0 0
(outbred) Fi 5 12.20+1.92 0.91 0 0
Fs 5 11.80+1.10 1.11 0 0
arybo—J 10 13.30+2.63 0.99 0 0




FRCZHI0H1H H5 1)

VILED#ER LD SOD IRIMERE 3R FEFEE IR L
TEVEIrgEIn L r -2,

z B

SOD S hn{EEE F PSR T O IR 2 FH /2
FERLFEBR D AR BEAT % F O 7 HE USRS BR D R
o, ARIEEEIIRICA L TFMGEL ) 23 &5 % ER
BERI W EHHBH L, CofEIZ ﬁs"k@;
ETHSH ). L L AR TEE L7z SOD F ik
FE 3 FIEEE (T, #5 5 in vivo T b HLINE N REDBREE
ZARANCEHELTWADLTH B,

WET b T 0 BIESEIEIC DT in vitro &
in vivo (IZBIT B E R & B/NRBEICOWTIRE
B R > T 2 LD, in vitro TIRINE LR HTE
LWy, BREREFSEWIETHD, I
L0 BREREEICE L T3, ZEWILEM0ING
M 57 E (2 40—60 mmHg & #9200 3 T H
N, BLIZ5UMEREICHYT S, vy x00
i1z 0,7 scavenger TH 5 SOD iFMAEET
52 & (261711171 mIU/mg) % ¥rH & 9H5BEICHH &

LT3, Ha2D in vitro RIEHERTL5%
FERIRIE TOREEN CRAF A E#KE» LT
W5 AR D B FEER TEIRE, EBrRic:
PP o2 L3R ABRETH ), BHEKEEB LW
HEFCEBAIC & 2 AFAET 355 LIS L T h, &S
2, REATE), FWMEEERLEREZDO L -
72 L LEREARIC & O 4B L 72 EqrEkid 22 B & 2
HCTHLID, ARSI LICHRHZET L EbNS,
HAFCEBSIHIEBR Tl F5 2 CHlMHEEZ Lo, WA
FOREEICOWTEFE IS, MBEECH L T
TN DR ZAR T L Zedr o 72, Foft, 1TEHEE,
#E, NEFEELOEAR L ->TATL, xEE
EHE L TR G E D e - 7,

PboZ &h 6 SOD RmIMEEE R THE2 (3, AE 1
ICHRICEREZ RTLTwiwnwekEZ LN, hE
THis LT &7z SOD i hEEE R T %A shiE oA
T 67T, RFEMHER» 6EZ TEEEIZOWT LM
BhewkBbhii,

PLE LD Atk MESMZRSIEFERC SOD %R
F PR DERIR IS vTRE L Bb 5.

#H OO
AREFFEZFETT 512H72 ), r-hSOD %4 L TIH
W H ALK 2B L 3. ABFRIEX

S (ERRY)) B & ORHIF i FsE B
(01480391) (= & D #fiBh%E =72,

il

(693) 65
X 18
1) BPHEE—, A i, #& 3% Superoxide Dis-
mutase 12 & % =77 Z 2-cell block Df#E, H pEk
s 334 1989
2) FH¥E—, Ak g, 4295 1 Superoxide Dis-

mutase |12 & 5% 2 2 cell block Dk, H b

22k 41 :751, 1989

A ok, FHE—, BE K, RE®— B %
T, %% Superoxide Dismutase 12 &k 5=
2 2-cell block DRERIZOWT, WFLEHINT-HF
7e4xik, 6 65, 1989

A L, FHE—, B OB, & 423 Super-

opxide Dismutase |2 & 5+ 2 2-cell block Dfi#

FrRicOWT, HALESEE, 355293, 1990

BB, FHE—, RBEA &, B OES, RE

B— R SE EBIREREZERIBITLICY

2 2-cell 72 v 7 IO WT, W FLENIN F- 1 5%

167, 1989

5B, FFHE—, A 4, RARBE, #A

[, RE®E—, & S0 EBIEESERCH

1757 Z 2-cell block Df#ER, HARZREHKFE

25k, 7 1154, 1989

7) BEOBG, FPHE—, BA R FOSR e
Z RIS I BT 2B R0 E, HAME
2%k, 351285, 1990

8) S BE, BHEE—, & S e 2 2 dilam
PO IRFE 12 XT3 SOD KR % TH#% 0
A, HAGE2EE, 351469, 1990

9) Bigger, J. D., Whittin, W. K. and Whittingham,
D. G.: The culture of mouse embryos in vitro: In
Methods in mammalian embryology, J. C.
Daniel, Jr. ed. Freeman Co., 86, 1971
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fh, RE®—, WHEFTE XEHE, & 5K
=7 2 T NIRRT S E 3 S oM,
FEIR e, 41 1143, 1989

19) Bishop, D. W.: Oxygen concentration in the
rabbit genital tract, In Proceedings of the
Third International Congress of Animal Repro-
duction, Section I. Cambridge, 53, 1956

20) Mastroianni, L. Jr. and Jones, R.: Oxygen ten-
sion within the rabbit fallopian tube, J. Repro.
Fertil., 9: 99, 1965

21) Mass, D. H. A., Storey, B. T. and Mastroianni,
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il,, 27; 1312, 1976

The effects of SOD and
low oxygen culture on
mouse embryos

Yoh Umaoka, Yoichi Noda
and Takahide Mori

Department of Gynecology and Obstetrics,
Fuculty of Medicine, Kyoto University,
Kyoto 606, Japan
(Director: Prof. Takahide Mori)

We recently demonstrated that oxygen radicals
are involved in impaired development of mouse
embryos, and the superoxide dismutase (SOD)
attenuated these effects espacially when the cells
are cultured under low oxygen tension, In this
study, we examined the effects of SOD and low

HAGE2:E 35454 %

oxygen culture examined by embryo transfer
experiments and breeding study.

Pronuclear stage mouse (TUCK; outbred) em-
bryos were collected and blastocysts cultured low
oxygen tension in the presence of SOD or embryos
from the uterus were transferred to the foster
mother. Pregnancy rates in the foster mother, im-
plantation rates and alive fetus rates were compar-
ed between cultured (experiment group) and
recovered (control group) embryos. Twenty two
young from the cultured embryos were examined
for external malformation, growth rate and breed-
ing.

Pregnancy rates were 1009 in both groups. Im-
plantation rates (65.0%, 65/100 in experimental
group; 72.5%, 81/112 in control group), alive fetus
rates (46.09, 46/100 in exp.; 51.8%, 56/112 in con-
trol) were similar between the two groups. The
mean body weight of the litter and weight gain
curve were also similar. Breeding was repeated for
five generations using five pairs of litter in each
generation. No external malformation was obser-
ved in 332 litter, and there was no difference in
mean litter size or sex ratio between them. No
abnormal behavioral pattern was observed during
rearing.

These observations suggest that low oxygen
culture with SOD is applicable to human in vitro
fertilization and embryo transfer programs in
terms of safety of the culture conditions for em-
bryos.

(54 01990 41 H 16 H)
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Cryopreservation of Hamster Oocytes;
Effects of Freezing and Vitrification
on Hamster Test Results

AL BRI AN (RAE | 5B IE D)
nenoE A
Hirohito KAWAUCHI

Department of Obstetrics and Gynecology,
School of Medicine, Kitasato University, Kanagawa 228, Japan

EMEFDOZMENHELZETH B LRI =T A MZOWT, BEINZILHL-HEEDOH 2 K8
MIRERFR AT & L C DIEBERRRGT 2 17 7% - 72,

BURS © BRARIE X LT, SURORAE - SORRRAREL, RRIBORES - RHSEMRIE, 7 2{biED 3R, BT
SERREAECIL & L C, swimup ik, Caionophore A, s JLBEED 2 i % ket L, KO sEH % 1572,
(LA - BEEIN~DOHE T-HEA#(Z, Caionophore A,y o JLHEKS [-% V72808, ZudiiE, 75 2 vk
IZBWT, FERFSINCICHT 2R o0, THROBHE IO TAREI LB TV, )4k
FIZBWT, RO E, #2247 5HY) 5 break point B IZO W THiZ D5PE P29 L
THLNHRD> 5, 1.5M DMSO % vy, —30°C % break point B & 32 2 L A RETH - 72,

Ll k# 5, Ca ionophore Ay, &) ZK5REZ AR L 72T £, 1.5M DMSO % vy, —30°C ##%
& break point iR & 3 2 Suldik - 2L L A REINEFIH L2 L2 7 —F 2 b 25,
BEIRID IS BB TH 5 & #Eam L7z,

(Jpn. J. Fertil. Steril., 35 (4), 695—703, 1990)

o

BERFEEE AL XY It METF O EATRET
H B Z L%, 1976 4F Yanagimachi etal”iz k- T
BLOTEHEIN, ZOHMEOREEZ & M+
ZREREN DEGBE L RAE: (~NARF—F R b)) &L
TIRSFIHINBITE S22, L L, ZORHE (&
MEFDNLZ S —Ih~DMEAR) (3, W5 EM
TEPFREGIDIZ, EFHLEEORESRZET
HEDWEETHD, EHIZ, "LRI—FX D
FEMET TUE, IR 72> O @ HEIN L iE o 5 M et
%, WERRIED AT OHERICH b TIT% ) B8
HHEVH)TFET DAIHRBEYH L 720, EHIGH

RO TZ L, fE-> T, HEEREIN % BERG A
TEBLNLRY—FT A+ DERICHILIE S R
AT, '

o T, WILEW I o 8 R AFE I, 1972 4F
Whittingham et al®?D =7 ZIRTHOWRINIZHEF Y,
N7y b0, KRD, 49, 29, XL
SNz, GEE, FRICEEMEMICB W T, RO,
TRAAI T TICHKAEDBREIZ A D, FRICHZH59013
LI N, SEOKRSLEEEDm EDTFBE L
THHAEINTVS, E5ICk MIBWT LR
IR HHE RAF L D IR FERE, 4TUR « 3 W IR A3k 2
&R ST e 51208

— T, REZREINZ DT, 1958 4EI2=7 2RI —
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10°C TORAME AR S e hse, KR (—196C)
TOMRAEL, 1976 4- Tsunoda et al'®D~=7 25 &
UL 2y —INOMFEICT 2 MG LHTTH
5. "

N FE TORKRAINEHAINLR S =T X b
DG T, W I LK THEARIZIEF RIS
BT L 50 %Hitk &R T, ZHERED E REATETHN 2
11709 ) A CEMISATEEZERWTWE, 2oL %
RO T, AR T - Iz w720
&R, @%@ Et:, QMK ARIEDH 5 LR
—7 2 MOBRREEHM L LT, S - sliEIN 2 AN
T30 EN (FEx 0f -ZHReHREk, Lo
IO A, - BAREZ OfL) 2O WTRGETL 72,

MEE SUFE

1) /&R 7 —INDOFREGE

4 ~ 8 EEOMET— T LR Y — (IR 60~80
g) (2 Pregnant mare serum (PMS, =it#ralar
#t) 50 Hifir &, Human chorionic gonadotropin
(hCG, [EIESpRaN 2 4t) 30 HLAL % 48 ~54 g ]
Fa CHERENIZHES L, hCG %5 12~14 KeRifz(z, ¥
IFNZ—FIUMREE MICHMEBF I L D ERL, H1
BN AR L 72, BREUNE 27261201 %eT R
v ¥ —+ M modified BWW w2 L, 15 43
LTIl % B di L 72, mBWW T 2 [mlpgif L
72, FESHESINSAECT0.1% ) 72 I mBWW
heEMG L L, BB ERIEEZ T4 > 72,
HES IR ERICIIEW LRI O 2 H 7z,
2) WS - AR

HAEHO MM > % 11277, 20mM HEPES
B kv 3g/L Bovine serun albumin (Fraction V,
Sigma) # il 2 724& 1. Dulbecco phosphate buffered

1 SRS HIEREL
(modified Dulbecco phosphate buffered saline*)

Component gm/L
NacCl 8. 00
KCl 0.20
KH2PO,4 0.14
MgCly-6H:20 0.10
HEPES 4. 77
CaCl 0.12
Glucose 1.00
Bovine serum albumin 3.00
Na pyruvate 0.036
Na penicillin 100u/ml

% Final pH adjusted to 8. 00 with 2N NaOH

HHSTRAFIN & 7262 8 —F A b AAE2it 3% 4%

saline (m-PBS)Z w27z, fih - BRI I50H E 3
MO HIED TR TH DDT, F1H 3FEITHOHWT
DIFiciatEmarz (K1),

O - Ao (LU 208

(it @ IR (F120C) Il x B L7z
15~20 fHdn % &1 50 1l @ m-PBS 12,50 1l @ 1M
Dimethylsulfoxide (DMSO, *FH:Abz2) #mz, 10
Sy &, F0% S 512100 «1 @ 1.5M DMSO,
2T 200 1l @ 2M DMSO # fin 2, DMSO o fei&
MmpgEA 1.5ME L7z, BIZ2E0 100u]l DIERE 77
2F vy 7R bo—(05ml, ELFTEICHALL,
BAREFEIEL, FIATARTLIa—LEDLY,
HEEPL—TCETEZAC/HTHAL, THFIA
TAZBTHILIERBETFRAF v 7 A bo—
DHMEE IR 2, RGOk L, ZOWE % 10 20
HEFE L, BV T —40C £T0.3C /A TFRES 214,
WREFR (—196C) iR A L7,

(Dphfig: AR ER» L) 2 LR 25T X
fFe—% 3TC oGP TIRE 5 Lacdsbhalfi# L7c (8
360°C /43). DMSO 7B, sucrose # Hiv»7z Leibo
? one step KNk -7z, Tabb, £TI0% 1.5M
DMSO & 0.5M sucrose # & 47 0.02ml @ m-PBS
IR L, 59y Ff, kv 0.5M sucrose D& & &
©#0.02ml » m-PBS i2f L, U5 e, S
512 #0.02ml @ m-PBS, &k \» T #90.02ml &
mBWW rh Ty L7z, 7 D% FREAMEE T ICphig
JIDRHEFEREE R T2, 0.1 % B ) 772
mBWW W CTEM a2 B d: LIRS I L 72,

@RS EE - A (LUTREIRER)

()#if5HE: - DMSO i@ e Fkk & L7z,
#lxﬁik

hrs.

LN, LN, LN:

M1, o7 e 7 7 4
Qaduisss: Omiguissik @77 2Lk
LN,, i&fk%EH
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HEE L, HOKE TEOQERBET, 0.3C /50K
% —80°C £ THT 724, MIKRERITIRALL.

(BB © BARIL, WAREHRL, I IZLIZA b
O— %2R TH3IAMIRE ) THI LIT L M
12770 - 72 (89 60°C /43) . DMSO DB (3@ & [k
E Lze,

@4 7 24t (vitrification) & (LLFA 7 Z{LE)

Rall and Fahy??iz & 5 75 2Lz 7%k -7, £
DA 5 ZAbERE (vitrification solution, VS) @ #1
2 2ITRT.

(NFfEE . BB TIEH 1 ml o 25 % VS iz
L, 155 E&ET 5. 4°C T, HICZDRE% 50 %,
75 %, 100 % VS & FiF2igdicinz g L, SRET
10 5Bl o PriEf 2 B 72, 1% & 100l @ 100
%VSE27F3RFy 7 A bu—IZHAL, 4CrLHE
BREERICEALR,

(DR RS EP LI 2Z LA br—%20C
DK TERE L 721%, 4°C T, ZDIREL 100 %
VS H 5, 75%, 50 %, 25 % & FiF72#1 ml o VS
RUcI AR L (RBBET 10 /7 MI#E), & 5125
T12.5%,6.25% & FiF72 VSI2R L (HERST 10
i), Fef%12#90.02ml @ m-PBS (2# L 7214,
#70.02ml © mBWW ki L, FZREEABE 2 47
oz, ERFOBRIIIOLFRICITL - 72,

3) JEHESERIE W E

AR, BTEA % B L 7200 O T IR
Tl IEE O REE T4 > 72, HEIZI,
Quinn et al'? DA L 2k #Ex w72, T4b b,
DQIE#ZBENEZHT 5, QMg »—7T, #Hlz
NIRRT 2 320 7% v, QM TR O IR
NaZ 2 AT 5, DIHAZEFHENKEL L THE

# 2 vitrification solution: VS in m-PBS*
Component A1z
DMSO 187. 2ml
Acetamide 155. Ogr
Propylene glycol 100. Oml
Polyethylene glycol 60. Ogr

% Final pH adjusted to 8. 00 with 2N NaOH

JiiR

(697) 69

L7, SO, XLciinatizon T bk
L7z
4) SRS PRTEIDIR

FuidsE L b, ARERP TORMEHRIZ 1 A2
57 HELE
5) HERILHLE

M2 T AEED 70 58 6 IR 2 =ik
THRAHALS 72k, —ehiitk O, EH
#, FHE, pH, HifkgE) &L, 10ml & mBWW
<2 [Pk (300 8, 54) %, Oswimupik, @
Ca ionophore Ay e LHZED 2 DD FFEIT L) ZH
ez bt L7,

@O swim up & (LLFSH)

mBWW 12k % 2 R ikEHDLEIC0.Iml D
mBWW # 12 B8%# L, 2ml » mBWW # &%,
37°C, 5% CO, in air DEEFEBHBNT, F2—7% 30C
WL, 30 rfEEE L7z, BB mBWW HzlEE
FHLEF2EILL, 2 5ICZKEREFED 2B
RN TEMEEE L 7.

@ Ca ionophore A, s 08 (LITFCE)

Rk 2 [ H o PRiFLiE I 1.0ml © mBWW % /in
ZTRIE L, BRI 1REMEE L 72, 10uM @ Ca
jonophore A,ss; (Hoechst) #hnz, ML, #HF0
AR INT 1 R BB %, 300g, 5 arMlEL L,
12 1.0ml @ mBWW # iz & 6112 30 4 k53 L
7z,
6) WA

75 2 F v 7L x—1L (Falcon 3037) 12, ##ig
BE & 5 ~10% 10%/ml IZ#H%E L 7oks 11985 0.2ml %
L0, X574 YA ANTHE, 30~40 @I 2 fn
ZWERS Lo, 3R G, I 10 %Rv=) T
24 BERIEE L, 0.25 %EEEE T 7 4 FRBAZITL,
FIAAZESAMEE T (X 400) ICRE LR TIEE A 2
endpoint & L TEE L7z,

L S
1. QAEHORIEHO 7 7 RLEED 3 BED IS -
BAREDINMDIAR 2DV T
RS BAREIC B 2RO RDLE & F 3 IR,
WIS, SR ISR L 72IiBic xS 5, AT ]

3 WURE - BRI OIN L
WS - R AN Al A% [ LI £ (%)
LRy - ol R 215 197 (91.6) ]* "
R ERS - R g 251 237 (94.4) =g %3
b S SR A - 220 184 (83.6) *2]

(#1 ~3 N.Si)



70 (698)

HERIFINE F 22N L R 9 —F 2 b HAE2sE 35%4%

R4 U - BRI ZE T BB

v 4 . H g S A ‘?‘n}]”l ML % %Hjﬁljf«l EES g ]é"u‘ r"ﬁ ik

R - AL RIEWE v (%) AH (%) wrl (%)
SRR Sk g 26 15(57 7) 5(19.2) 6(23.1)
SR - FR 0 B 59 ) 49(83.1) 9(15.2)
77 R Ak & 12 .3) 8(66.7) 3(25.0)

5 A - BRI O TS I i

RS - BT Tl 5L B T2 RE 1 3 90 8K (%)
SR - SRR 179 171 (86.8)
BB A + B BRI 237 162 (68.4) j*Z ‘l*s
77 A Ak & 184 172 (93.5)

(%1, 3, N.S,, %2, P <0.05)

PN DE A TR L, SHICL Dy, S8
BHETIE, 2NN 91.6%, 94.4 % & BT 7 [a LR
RO, T ZABETIE, BETEICEE L
ZI LD, Bl 2 BHCHE LT 83.6 % L ERT,
Wm%ﬁﬁzwﬁﬁﬁﬁent
[T DT e~ ) 5 5%

1)£&We
FRDEIEINDPEEET 22 4 1R Lz, A%k
TIXBEYH ORI KIR, IR B 7 ¥ oI
DHFBOEECER DA LN LD Eh-T2D Iz
XL, BEBEB LTS BT, B DI
MK Z & DB 2L ALt

2) TEREEMYIEEE

HUEE - BhARSE, LS 72000 5 BIRESEIZ IE
HWEHE LB AZ2ES TR L, EERI,
LI AT 2 IEFOEATR L2, 3BopT
3, 77 ZALBEH 93.5 % L & b BIFT, IkK\WTEAE
RED 86.8 %, RIEEED 68.4 BDIETH - 72, i 2
BOMICEREZEI AL, 75 2B L EEHOM Iz
BENEFNERBERZED2(P<0.05). 2O Eh
L, NARY =N T BRI HES - IR R T
TETHDZEDEL DL T2,
I, EHFEIA~DIETFHEARIZONWT

FEHAEIN AT 2 SEES L O C BELLHRS T i A
REM2IRLA. SHTIE, ZHEEBDHD
BINEEERF %, 1.5, 3.5, 5.5, 7.5 K& LT,
TG RERFE 2 kD 72,
BIMEEERFOHEREIZ & BEARNDEIE A D L,
1.5 WM CI3EARIZ 21.3 % L & L8, 3.5 KR
TI355.5% L%, #N1%IZ5.58MT59.2%,
7.5 WEMIT 52.1 % L B ANERNIM &5 T2 <, 5.5 B
MU EDORBX CIIFEBEZRD L o2 5T
VI EER TS BEODBINsEF MR (3 3.5 R 2 4%

% swim upit Ca ionophore A, s, fAFEi%

100

ATy

5.5 7.5 Emiameshl
(%1,P<0.005, *2~4,P<0.05, *5,N.S.)

*1~4

> K 2R

X2, RZHREFALIRMEN D IEHEEIN A 2 K5 T4 A
EaYie
ML,

CRETIZ, 82.0 % & ARIE LN, SHD
FHEHIX & DICH E2£ 2B D72 (P <0.005 P<
0.05), fE~> T, FEBHEINCAT LTI, SEEL Y CRE
DHBBENT B Z L Hf -7,

IV, BHS - BRI~ OHE T AR

SETE, RRIEEE, &7 RALRED BB - BRARONIC
XY 5 SEEGEMBEE 3.5 B, CHoOZFhcH
HWFOEAREZERG6 IR, SHOMTOMEAR
(326.7~51.9 % LR TH - 725, B ITHBIS BT
b 2B L L LARICK (P <0.01), —F, CH#E
TIRWTNOHES - MEHTL SHELNEEICS
T, »ORELLEAREZRL, BFLREH»E
Lz, BRICEER, 75 LBETIEE%78.9%,
87.1% &, FIEHAEIN (81.8 %) IZVLHkS B BAT 7K
BERLIZH, BIERTII63.7 % &g 72,
ST, B MIREICOWTIZa%E, 7o 2R

BEHLIVENLTHEZ Lo -7
[N 1]

LRI ~IVORREZFEDS &, RO L850
i ove,

@ 3 BEOWA - L P TIE, IENLEITE %
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6 FEORESINE & UCHIRS - RURRIN A OREFAHE AR

¥ 7 AR ( mean% +SD)

Swim up % Ca ionophore A 23187 JLafih:
FE T 78/140(55.7+7.1) 104/127(81.9%4.7) 1
*1
FRCRl L IR L (3ER 21/65 (32.0%3.9) 71/90 (78.9%5.9) *7
*2 - W* 5
RIS - BRI AR 16/59 (26.7+6.5) 44/82 (53.7+7.1) = J
‘ *3 — J*G
A A (S 37/71 (51.9%4.9) 74/85 (87.144.3)
*4
(%13 4.6, P<0.05 %2 P<0.005 %57, N.S)
(%1 & L Triplicates I & 2 F¥) &2/ L72)
%7 EBEHE
i - SRR 5 2 AR B & U flﬁﬂ( 2 i @
DR THEARIHT 28 0 . :
1) break point i DAL & K-FHE AR
(brezk point #—10, —20, —30, —40, —50, -10f---
—60°C 123 E) -20F----\---
2) A O FERE & AR
@ 1.5M DMSO -30F-----|---|---
@ 1.5M DMSO +0. 25M Sucrose
@ 102 Glycerol+0. 25M Sucrose B
D~BizonT, 1) »tnL break point HEZ % ] ORI, SN SO, SO, S
AL S, KA AR G
_60 ———————————————————————————
B (91.6 %), 18R (94.4 %) »EN, FREFEM
E#ERITEHEE (86.8 %), 77 AL (93.5 %) °c

FERLT W,

Q@IEFAEINHA T DK T AL TAISEHNEE
FERERRRIE 3 5B TR 72, LA L, FECASDN,
BRI O W FRITE W T b CESLENS T DM AR D
BNT

PIED#RELY, ~azxy —IoEERFEE L
TIE2EEIrRLEE L, HTREIICRPEN
TWBIEPHBE LA, £2TRIC, 2R3
FERE IC B W THRE ORI E2 ICRLS S Z
YI2E o T, BBORFEEICIOWTRET L.

V. WisEEE 0B ks L A O SR FEA
RIZTHONWT
1) HHEREDZAL

SAHRSEEICB W, kS 0.3C DRI )
2B HNICY) Y A 2 B EFE (break point iR FE, L)
T BPT) #, —10, —20, —30, —40, —50, —60°C D1
S BAL XU CHSERIE L7221k, CHOK T LML,
¥l AR RBET L7,

LN,

[¥ 3. break point i1 2 ZLI L BHE T 0 7T A
LN,, #kiFEHR

2) MEHADFEEE

L 1)DEBPT IR 2HEE7 275 AIZOWT,
fitdi& & LT, © 1.5M DMSO, @ 1.5M DMSO+
0.25M sucrose, @& 10 % Glycerol+0.25M sucrose
D3R FHCBAORB T RAR LRI L7,

1) HESHENE(, 2) MHEFOFEIHD FEEREE
HOFMERT, JizEhEh—f&EL TR L,

COERFETHELNERE, FENEKS,
41zm L7, FOE®» S, 1.5M DMSO Hijho
O#ETIE, BPT # —30C & LAl b R
755 72n ik L, 1.5M DMSO+0.25M sucrose 9
@FES L1010 % Glycerol+0.25M sucrose DT
I3, —20C % BPT & LB ICRB TH B LA -




72 (700) HHERIEIN 2 W22 8 —F 2 b HARME 25 35%4 %
#8  break point B 5 L ORI O 2L & k-5t A%
- break point % (°C)
it B el
—10 —20 —30 —40 —850) —60

@ 1.5M DMSO
1.5M DMSO

20/30(66.7) 23/31(74.2) 26/30(86.7) 26/33(78.8) 23/30(76.7) 20/29(69.0)
20/29(69.0) 24/28(85.7) 21/34(67.7) 20/31(64.5) 16/30(53.3) 14/32(43.8)

18/31(58.1) 20/30(66.7) 17/28(60.7) 19/30(63.3) 15/32(46.9) 13/31(41.9)

@ +0. 25M Sucrose
109 Glycerol
+0. 25M Sucrose
90 1 ® 1.5M DMSO
! 2 A 1.5M DMSO+0.25M Sucrose
80 \.\‘\3 0 10% Glycerol+0.25M Sucrose
*‘ 2
70 B
3,
i 6o
A
% 50
a0

-10 -20 -30 -40 -50 -60 break point ;8

[X 4. break point ifiJ% 35 & ONElfE A & K 1 A 2

72, F7238EE L, BPT »°—40, —50, —60°C & {& ¢
ZBICONTHEAELRTT A A 57,
&2 ]

BB 25 1 B Bal oSS S, TS 1.5M
DMSO, break point i} —30C TH 5 = Lo~ 72,

z =B

SFREMERE, RIARICZ5ET Lk M, B
HIXTBR B~ R 8 — Ui A 2 2 £ 2%, Yanagima-
chietalViZk D& 3, b MEFDZHERES %,
ATFWEEZ e MIOH & LT in vitro D54 T T
AHRICHETL D 2 2 A TRM E N, F Ok,
B E L DERIRIC RS H8 7 SN2, 2R IRA FtE
MW LRI N, BWMEERICL - TER
RPED R, AR EIEHEIZ S W T O —1 7
ABEZROTW2008KTH 2. 20 L LT,
ETEICE, BT EARICHEL 52 2ERE L
T, JHzoWTIE, Jiodniar, I, saEirm
TOZAL, K122 T, ZHSREMEAGR DMK,
pPH, ZAFREMEIHIE B & MRS RE D RS 1l 1, BE 2R
M, ZAEREMEARRE DR N 2570 & s ST 52,
INHED) BRI OWTIE, AREHICZHRERRES
DREFIZE D BB TH Y, in vitro I2BWTI3FE~
DEFE TR SN 2 ZRERED 7Y, EARD BT R
HLEZEZLNE, LU, ekt 258N (in vivo)
IZBWTIE, WFrERT 2285681 B AE T2
WEEBZLNTBN2, T, "\LRI—F R I

&> T MO IEREIC TGS 2 7201218,
in vitro THERFE N D ZHERED —E 1T B &) 7eilise
HORED, FFAARLLERNTHS. Cald
CAIRKEREERFICA K TH B 4%, Ca ionophore
Ansigrld, CaA A v EEFRMICHAL, 45 12H
Rz l, F2, ¥ KR ELEY I, b M
TENTRIRIRIE 2 FHFE L, ZHEHEE S S 5, Jamil
et al®®(3%E-BHAMIRIC L 2Bl% T, Ca ionophore
A7 (TG F IR A B2 6 Bl F DRI & ik
MEICER b2 BRI LMELTWE, ZO%
LI in vivo THRIKKIEE 52 L7k 021 Mo
THERLL T3, Caionophore A,y MLHEIZ L 245
TORKERIERL, SBHEOK MG EETH D
EVDHI, AR —IINDHEA R L B 2 L he
WEINT W B2,

—H, NARZ =T ZMIBWTIL, WiRRED
AF, ZDB%DZREREERRIEBRED5E T HEZ &,
FHFE LR S —IIDIRIMDBEL s T-HFIE R L T
WBZEDNARTHY, ZD4 L HHHD B % I
RIS 5 L v ) MDY, ~AZXS—F 2 o
FHEEIRIEH DK & [l L 70 5 T iz, fE- T,
ZRHEM v JRECINZ BV B L2 9 —F 2 b DIGIE
WiEH2R & CHAfF R LT e,

SHICHE 2OMBESE LT, WrEARICHES
G2 BB ZINDEIZOWT Y, F—F0TF
ICZRDIMEERIL, RAEDPWTRETH UL, #EHED
NG XD—IRR L A BIREER 2 KENT B0
D—We7e) ) 5, WOEEB 2 &7 < KA
9 5 5k, BED L 2 HBERELI <
FRICHIRER P TOBIKIE T TR, Bk AWM R1F
SHRET H 519,

VI LB 5477 - 72 AR BF%2 T3, Ca ionophore
Apg P HOTHE L —EDZHEEX L O T &,
HHREIRAF RO —E DB 2 RFET I 0ML A F i
&0, FEREERIKIDH O THEZ, b DS ZHE6E S i
BEOBFITHE TN E R L2572,

RS - BRI OO EILERIL, E3ITRLLD
12, BOHKEHERE G, 79 2F 972 b
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—~DEH A E TOBRIEDE]—TH 2 20k R & RIS RE
TS, MUURIZE I TP -7, SR Z HWv 5
77 ZALBETIE, BETIIZWAIIOEGRD 2\ i
A Lz, 2, B2 BETH Wb TR
MAHTEA T BDIZKT L, 77 ZALEETHW72 13 M
v ERL AP TR, INERERICIELRL,
ORISR T 2728, Z DRI E AT 7 K 4
Wb bizHEHE 2 N7,

Bl - BRAERROIZREAIEEINGE, SEH, &5
ZAERETH 286.8%, 93.0 %L mEE R L, 21
X LARIERECI3 68.4 % IR T, ~A X 2 —IID
WS - RURRE L L TUE, R, @EREEANEL T
Wb EWnZ B, HlamHIEE X iRk S
DBIRIZ D W TUE, #EISIRH TR D53 124T
b b h, MBI S R ICE 5 &
, L2LBKICE ZHIaDIHED 72D, (28
BLZTA, —H, 2EETE o siiem B h
IRDBLRDAT e b e T2, FIZPIK S % 4E
U, M 2 VB ICHEET 2 L bl Tw 529, k%
IS LEDO K E 2 HilaTH 5720, MM E ik
DY BARIIERFRTIIRETH L L3I NTW 3
HO REBRDFERD 513, AR S — I kRSO TR
KA RIFT, ZUREHREIC L - T L2 ikhs ol
RETC, WIC, BB TIIMIE SR EE, ol
FEIZE L3N b 0, HilarfEEL2 ) T4 L%
Lotz T2 Eid, - MR BNk
EEL O T, RS T ICHINRE o B v R
THH1Z EE—¥T 5,

K FALBEICOWT A B L, ST, BinsE
REf 2 3.5 WEfILL L & LT, JEa#sIi~ ot AR
DU RIE L, CREEERT 2, wFho
REEIX IS B W T LA RBICEARIE L 72, F72,
SEETIIMARBI D DK &, ZHEREMT I A
DB D EDHEEI N, ZIUTHHESODHRE X —IK
T 5. fE-> T, swimup LHKF2H 2R (1,
¥ D ZAGRE ] O 5 2 MK O e 2 AW RET
HbH, UKL, CHTHEARIDL, 82.0£5.5%
RO TER, POMREKENEY L7, ZHHEN
MEEE LTOVLERTZHMEIEILNDE N B,

B - BRI S b, RIEFETIZISHEE, CHE Y
EHET, ~NARS —INTIIBEERIE TS S
EMLR LR 7, BER, U7 RLBTIIS B
DRI TID 50 BRREDH#EARTH 7297 C
HTI278.9%, 87.1 % & BIF T, JEEAEINIZITHL S
BHEERTF LI, WS - MROBEZ IJITEMT S
CEhREE o7, BEEE 7T R {tEOmFD
BRICOWTHRFT 2 &, HHEARIRE DT

NIA

(701) 73

MIZEFTH B0, ARERLL, BIETHD S 2
LEZDHE, RHIIEMEETH DI, #
FTHGERIE S Z Wl L oo, BHAS AT & i e
RIDINDFE Lo 2 D TEHET, - TIND UL
UM L 7 AN D D, BHREINE V72 A 2
g —7 A b FEKFEHISHT 5B ICHOHBEE T 5
i, AIfbe Wy Bl 532 L, Qe
WEREZEDPMENLTH 5,

KA, BEAENEIC B B B R oM
5, 1.5M DMSO #ifif# 7] 2 LTHIvs, —30°C # break
point s & T H2DWHBTH S 2 L 72, 2D
Z &£ 13, DMSO & %\ (3 Glycerol &3 a¥E& R L
AT, NAR S =IO BK IR TE S IZET
Ze bl WEBLKIR S A RIS T B2, £
TREZES LT ES &, B/KSINAHE D &SizE
JE, BHBEEICEI DRI LEINE I Lizh )&l
EPETT s L2bobTLnEEZLN, 3
BEOHITIZ, DMSO DADEET, —30°C % break point
WMEL LTAERHICEL 707 sk bl A%
AR T, ~LZ g —Ilizxt LTI, 1.5M DMSO (1, —
30C £ TOWHIBAKREIRZ FETLON0HE Lu
CZEDH L EL 5T

2L BI2HI2Y, FEGEBECEIRE, %
M % 85 - 72 WCH FIE R PER, P B AR R NIl
oIRGB > o ERERIRICIER L 2 E
xLET.

F72, HEZE S %2 TH O 7B RS AR
%, dERYHF FIEABIRICESH O EEEL &
T S S ITARIFZE ISR LG 1 % TE 728 e AR
7Ry a VPREOHNICEH LT,

B, KX o—EB1L, 4 39 [u] A A ERHG AFy
ek iE e (IBA1 62 48, #nt), 8 LU VIth World
Congress on Human Reproduction (1987, Tokyo)
IZBWwTHREL,
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The zona-free hamster oocytes in a test system
for evaluating the fertilizing capacity of human
spermatozoa has come to be widely used for
diagnosing male infertility.

For the application of such a system, the cryo-
preservation of hamster oocytes should prove bene-
ficial such as by lessening the time for assay and
scheduling of lead time.

In this study, a comparison was made of the
results for three freezing methods and two sperm
treatments.

A

(703) 75

Sperm penetration rates were higher in the rapid
freezing and rapid thawing method and vitrifica-
tion method than in the slow freezing and slow
thawing method.

The use of Ca ionophore A,;s; for preparing
spermatozoa made the sperm penetration rates
high and stable in the three freezing and thawing
methods.

The rapid freezing and rapid thawing method
was simple and most easily performed. Spermat-
ozoa capacitated by Ca ionophore A,;s and
oocytes preserved by the rapid freezing and rapid
thawing method, (break point temperature -30°C, 1.
5M DMSO), were found to provide a highly sen-
sitive and stable assay system.

(ZfF 199041 A 17 H)
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In Vitro Capacitation of
Human Spermatozoa
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b IR I AR R SR Lo MR TICH L TOARKRKIEFR T 5 S b Tw 5, Il
% P T RTREME IS 1 2 1€ T g ;%wﬁﬁt\*x%t‘%ﬁéﬁ Z DR FEER D & THHEIER:

¥ DFREIZTOWTHRET L, in vitro |
7Kl
1. Percoll %12

BT F0%Z

0 UL E A7 EAROREFHUC I ZRTREREITHE 1 & R BOSK F I3 L A EAFE L

FEREMERF D RERIPHERS I DWW TLU T ORI 2 15

o fe, BERE 3WER, 6 WEM, 10 Wi, 24 Wi H KT TIXBRERISRAERIIZ NN 0.410.5,

1.6+0.8, 3.3x1.5, 6.0£1.6(%) TH %%,

b M INZIEIC & ) EREE S AL R RBOBFERIT 2 45

1.9, 10£3.6, 25%+4.6, 41+12 (%) EHIFEMFORBE & izl 7z,
2. REARWR (3 —24 WRR), Wi, RAEREHEATRT MUK 7D 5 —6. 5 fEAFEL Twa7z,
3. b MHTORKIREMEAHRERTE 3 — 6 el & 75‘1_ Litfe, L LIAE LIRS LML,

. RETREREME L TR FREDMRWIZE R

AR FOREITEWHmZ R L7,

(Jpn. J. Fertil. Steril., 35 (4), 704—708, 1990)

i

b MEFRIERIIZEICBWT, EFHICER LR
HELD ZOHNBCILIONTFIZHAEES
(capacitation) 2, (&S (acrosome reaction) **
PRITIEFMLNT WS, ZHFREMES 2 HlaD
KRB L TH B 2 &, T2k M IS3 ML
TR 5T\ B NG REMETSRS T DO FFE EH)
%At TH 5 hyperactivation® ¥ 5 T W2 & &
D, WTOZKEREBOREEZ M S Jiks LTI
EDFHEIT L D FERT 2 HEIH LN T 557,
L2 LI EnZEIc X DIERT 2 ik, 2o

KK DEIINEZ & DR F12 & @%éné%
B, ¥EFD in vitro DFREHEMEF O FOFRETIZ
WHNDICIZERNH B,

JMLAR, b b ZAEREEESRE AT e MOl K D R
RBAFREIND Z L MESIN TS50, & b
1D in vitro TOZHREERFICE T HRERICEIL
TIE—ZEL T, ARFKzII in vitro IZB1T5
t MEFOZKEREMERRORERIHER 2 b 72, &
b INRHE TS A RERERIRG 1 2 P v BE 7 S (AR BeHs
TITRAT S8, Z DRMBBIBFEAH D & LR
KT DREIZOTHRET L2, 88 EEOR TR
FED AR T BRIT TR D W T O RRET L 72,
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MEte Bk

I. ¥fFomEuL

i B L 015, | T 30—60 srfEF#HE L,
Wit L7z, T 80 % Percoll (Sigma, Chemical
Co.), EJ# 40 % Percoll & V) 7 % 2 Jg % WAL Per-
coll i FIzHE#E % FEFE L, 300X £, 20 syl Lo
K & 15720, ¥ % 0.3 % bovine serum
albumin (B S A, FractionV, Sigma Chemical Co.)
% & modified Tyrode’s (NaCl 117.5mM, NaH,
PO, 0.3mM, KCI8.6mM, NaHCO; 25mM, CaC(Cl -
2H,0 2.5mM, MgCl, - 6H,0 0.5mM, Glucose 2.
0mM, Pyruvate 0.25mM, Lactate 19.0mM, pH:7.4)
T2, 500X & T 5 srffELikid L7z,

II. ¥foki#%

a), ¥IzIEE 10X10%/ml i 2.6 % BSA # &1

modified Tyrodes THH%E L, 37C, 5% CO,, 95

% air T 24 BpfEas28 U7z, BE3ERN0, HTHE 3R H,

6 el H, 10 BefIH, 24 RERIH ICASRES L e Mol

Hi‘i@it” £ 0 S N R BOS D SR AE R 2 T,
TAERIEBE T ORERIZIRIC L Y F S e

RO FHEFE D 6 BIRITIE & 72 R IR 771

REBWRLDE L, 727 OB OEHIHR

bR,

b). ¥ FiRIE% 10X 10%/ml, 20 x10%/ml, 30X 10°/
IZHEEE L, 24 BREITRGEE L 8K FIRE D RMARED

R TP,

I K RIRBR D & HE

AR % FHie 4 5 7o IS SRS T Ic b
~IRlEiE (hFF 20 % v/v) #hnz7z. 54914 %t
Wk 1% 5 ~UL$ % 728 supra vital stain T 5 1
wg/ml Hoechst 33258 (H258: Sigma Chemical Co.)
ZMZ, 521004 > Fax—2 a3 L7 3
WA H258 LT 57208 1% 4 % polyvinylpyr-
rolidon—40—PBS FICkERE L 900 €, 5 5[l
L, BF2100%=% /—bRiIcAl, 4°CT,
A7 & D 30 sy EHE LK% [EE, Eadfh3 e,
IO TFEHBEER A F LT3 E, 10vl
FITC-conjugated Pisum Sativum Agglutinin
(PSA)lectin (Vector Laboratories, Inc.) {2 10 45
e &7z,

JEHEA FITC-PSA % PBS TikifFaZ: L, Jahnson
& Nogueira 82T~ > b L, #HHBEE TRIKK
DA W% HE L7210, SRS T (ZHENE A AL T
%726 H258 D3 5 Il INIC A Y, 1% DNA 1245
AL, BrEaoitERT 5, Lr LAEFHTIE
MRl D IEH D 72O H 258 TF7 LS\, ik

e i (705) 77

2 #E 2 LT e WS I3 R SRR IN A e
TAE LTV 5D T FITC-PSA L #AL, KK,
FITC T~V & Ukt s %3 5. L LAER
gz 2 Lok FI3RiEHD A Z ~IL 1L b P,
I etk 7~ Sk, Lk, BRI LT
PEAERS T SEHRS 1  & I L, 200 (R ETTKE 1%
AL, 20 BAROKE I EERRIB I &
T2k ) RRRIpHAEE 2 K72, & Ml
W IR ZRE 7 2 75 L6t > T hMG-hCG #E9iE%
FEZIEE LD RINERICERIE N, TEET—
80°C THrfr S L7z,

w R

a)  ZRHHEHETRS 1 X R IRBUDKS D AT
9 5 BN

Percoll %12 & V) L & L7 RO T, 153 3 FF
MIH, 6 RefH, 10 Kei H & 24 Ref H ¥ A K
ITHE & 2R RBUBRAERIZZ N1 0.1£0.3,0. 4+
0.5, 1.6%+0.8, 3.3%£1.5, 6.0%+1.6 % THFER:RH] &
LML, Ly LEEE 24 KMETSZ, 20
FAEFIT6.0£1.6 % L& -7, b Mgz LY
RS N RERICRELRITZNF0.110.3,
2.4+1.9, 10+3.6, 25+4.6, 41+12 % & 5538 3 k¥
LI D B 2 RS T O RO SR HIKD
RERD 61505 T5MFICHMML7. 202 &3
FHUZ BRI R L 72 RIR IS+ D 5 5400 5 6.5
EDZKEREEE TOTAEL T B 2 &Il b, §
Ze b HEHE 24 WEEIAG TR TIZ A T8 6 %bs
KRB T, #9135 B ZHEREEE T Th S
L& L Percoll 12 & ) UL S A7 RO FI12I35%
IRBOCHS T b ZHREREMERHG L 2L A EfFEL T
7 -7z (Table 1),

b MR & D R S ERBOR R AR, B
SRAEARBOC AR, K- R OReMIHER: % Fig,
TIZR L7z, 0 — 3 WM D RBUR T AR 3 (3 BT
720 0.77% TH-720% 3 — 6B TIZ2.5%
LEHICHEZ Tnz (e @), fit-> Tk METZH
HEMEISIRERT (2 3 — 6 Wpfil & HERm S ey, 15052 hy

RETETSBERIZS 6 —10 KR L Db B LD 7z,
¥ FEH)E (3 Percoll i & 1) MU S L7z | % (3
B+ 3% TH-o72hy, HEUKMETIZZLEL %
IR P LT w2 (Table 1), 3 — 6 Kel] o HLATKR
B DKTFIF2.3%L, LOEREER THOIKT
(0.6—1.1%) IctbxKkE» 72 (Fig. 1, X—X).
b)  ZAERERERSHE 1 L SR BOSHE D F AR ITX
T 5 B REOM iR

24 WeBI B 0 HER O LR H A (30 IR
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Table 1 The Incidence of Spontaneous or hFF-In-
duced Acrosome Reaction and Sperm Motil-
ity during Incubation.

In Vitro\=513 B & bR -2 REREAER

incubation %AR

(hr) o hEF  ppp | emotility
0 01403 0.140.3 93+ 3
3 04405 2.441.9 9142
6 1.640.8 1043.6  84+6
10 3.311.5 2544.6  80+13
24 6.041.6 41412 62414

Average +SD (N = 5). 200 sperm counted

for each measurement.

% AR : Percentage of acrosome-reacted
sperm among living sperm.

hFF : Human follicular fluid.

10X 10%/ml, 20X 10%/ml, 30x10%/ml T, #H &1
6.0+1.6, 5.3+2.2, 4.1+1.4 % TH -7z, &}l
Mgz & 0k S R EERIZ, 2hEn
33+ 5, 264, 20+ 3 %L, KFIBEHS 10X10%/
ml (2B W TRERISD FAERHE <, ZHEREREITHS
FH %L e B ER LI (P<0.05: 10%10¢/ml
vs 20X 10%/ml, 30X 10%/ml).

% =

WFLENMI ORE 11390 & KT 5 72D IT TR HERE
AR & ZChiv TRERRIDE R T LI H 5,
— e HEE AR RIS D S B S AT TS K RE & R
727, in vivo TIIMEMEAERZZNT, £ 72 invitro T
IREBBENTRII DO 28T 2 L2 L) 2ZH
REZRFF D K ) 1074 510, ZHHEER ISR S Lz h
HP IR F oGt LAY, EENELTH 5 %A
RIBD FEED SHER S 41, I IZINF~DIRA
THESINTW S,

INLAY —KEFITBWTZHERE 2 S L, R
IO RO SHS S Ny — %D Y, JE
EICIHRICHER T 2 2 LAGEHE Y, gkt
hyperactivation & ME(F4L T\ 39, # D % hyper-
activation [FENE < MO, 4 18, 7 21 1
D, 8D E L ONFLEWIRE T2 B W TEEINT
WaA, B FTIEMALTIZZ WY, & METFORE
B in vitro TORKFESERICL 22D 6T, £
DRERIZFENE SO T fE->TE METD
Yty EEMEOBLRLARRIBIC & Y 2RSS %
HEIT 2 2 L IREETH > 72, F DD ZHEREMES
FEMZIIF~DZEER LK TR A TORER 2 S
BICHE S 2 2807,

t FIRF2 - 22 HE O30 o ATF W EETH 2

HAMESEE 35%4 %5

% motility % AR

100{ 50 E
S N
§=§5_§:,::f- S,
40 E =

30
50
20

Fig. 1 The incidence of spontaneous or hFF —induced
acrosome reaction and sperm motility during
incubation
1% AR: Percentage of acrosome —reacted sperm
among living sperm.

O: Spontaneous acrosome reaction, ®: hFF—
induced acrosome reaction, x: Percentage of
sperm motility.

727, Kb ITEWHRRE LR S =%
i 7ME "0 H 5. L LZEROKE TRARIZZ
FEREMERT « MRPORLIS,, K F a7 X o K1
&> THREERZITAH, b MR LR REETT
K ox LRI E BT 5 2 L0 & bR
FNAR Y —IITFDRAZED S 2 L 10205
ENTwd, 72, b MIIERIC X DK TR AL
ZDRETDORIRISFER D> SRS N DR A E
32222 THIEINTWLZ 825, b Mja
WO RAREIRIE D ) Tl KRN 7 & o K112
LG LTWAIEREINTWERY, 22 kil
LM FRAROHE D ZLHREREMER - AL
DHEERMLTHBEIIEZLWIEERLTWS,
ARBFSE TS ZREREMESNRG % & b IllaigIc & 0 $)
EABEZ IZREM AL T & 5 AR ICiT S8, £
DFEFR L) ZRTERERS 2 R MITKD, in
vitro TO & MG DZREHEMEAFOHEFE 12D\ THEET
L7z, S 6ICZRREESREmICOWT L ER L,
Percoll 12 & ) #5572 EBR ORI, RIEKE
K1 L SERSREREISRS 122 L A EFAEE T, B
IREfT A & LT3N L, 5538 24 BeR H I 3R ARIE
K136 %, ZRREEIE 11235 %L, b
eI & ) Sk S N R RIn D AR & HIRD
FARBORFRAER L O RARBUSHE 1D 5 55 5 6.5 1%
DZAEREEE T AL L T b 2 EASE S e,
t MIIRRHE IS & A MO HRIZ 0 — 3 KR
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HWAIRERIH 72 0.77T % ThHh 723 DA%, 3 — 6 K]
TI32.53 %L BBTHMLI, SO L bhE %
FEREMETHRE (2 3 — 6 BRI TH 5 9 LHERIS A7z,

b MII-f- %M~ 72 Lopata &% ¥ REMEIS RO
28 TlE, 5mg/ml BSA % &% modified Tyrodes i
T 1.5 WEMIFiREE L7oKS -T2 L, 3REMLIAT
PFIEA LD LD, COFRFETTIRS -
4 RE CTRZIGRER ST 5 i LT %9, AT
i T ZAGREMEHRE I ISR OHIK & < 12T v
TIvOTEEZDOREICHEIND. 0.3%L 3.5
2% ? human serum albumin (HSA) 723 BSA #
EATTEERR TR L MEFOEVRIRE L
2 8 —YF~DZNGR % LLEHRET L 7o »vd 520,
FOMERTIIEHIRED HSA 2 H50H# G Cri3n
THFICTBWT, LD ESWITF~DZREHRD S
Twd, L2LE—FHIZL 22056 TZREROE
B, FFICZREEMmERICIRELEL DY), FOE
He L THFESEDREBLEL bNLED, FIT%
TR RN ZE D B B T2d L T AHE L H B, A
RTINS ICAN S LER LWz L
HOHT, 1 HIZHERERERRERA 6 —10 BEf & & 2
LNBLDNH ), THEREMEGIFRICMAZE S 5
borEz btz B 5ITK RN L TEs%
TROMBLLIIMIHE T IREDZAGREMEH B 5 2,
FEFIREMRN T ERE I3 R 2 55 W EmZ iR
H7z,

A, 6 BRHIRE#E & b E W ER 12 hyper-
activation SO EENZLHED LT 522,
CDOREFENEIZ 0.3 % BSA %41 modified BWW T
AR TORGEIR & 138 55, EHHETI35#6
R CRABRERZ BT 2 LD LI NG, 2512
BURD D Z L E, BEHERTICEIO L) )
ZALHEERE 6 i, 24 REI TLBH LN TV A nW S
&, 2 L TIEFHHEE 7L BRERK T T3t Ml
12X B RMEKISRERICHE»H LI LVTHY,
NOPRETER 26T 2 BN EEDZERE
EBMRLTCw300d LIt w,

RERORFBIER L & LI T oEEIR IR < 12
BT L7, BAREEHZ) DK TFHEIFELRE D
HEEHE 3 — 6 EI TH - 72, ORI F T
REMETGIER X —E LT WA I L kD), ZHSREmES &
W) ML DRERERT AL & 2 DL o E) & DI ]
LDORERBEED B 5D L LIz,
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In Vitrol2 B+ 5 & ME - ZH5ReES

HAMER2EE 3584 %5

In vitro capacitation
of human spermatozoa

Masaru Fukuda, Hiroyuki Takeuchi,
Satoshi Itoh and Michio Takada

Department of Obstetrics and Gynecology,
Juntendo University School of Medicine,
Tokyo 113, Japan

Human follicular fluid (hFF) can elicit the
acrosome reaction only in capacitated sperm. In
vitro capacitation of human sperm was studied by
determining the incidence of acrosome reaction
induced by hFF. Sperm were selected by centrifuga-
tion through a two-step Percoll gradient and in-
cubated in capacitation media for 0Oh, 3h, 6h, 10h,
and 24h.

At each time, the incidence of either spontaneous
or hFF-induced acrosome reactions were deter-
mined by the method of Cross et al.

Sperm (0h) was not capacitated and acrosome
reacted. Capacitated sperm were 5-6.5 times more
than acrosome reacted sperm in media for 3-24h.
The data demonstrate that the capacitation time of
human sperm may be 3-6h in vitro in capacitation
media.

(ZA4F 11990 451 H 18 H)
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A SRR IS TR AT L 72 33 o) SR REAR PREFNIZ © &, FEURAOL I BRI E T H/H 12D
THREH L 72, SEBNIRP2EEE I & B ATIR 13 6], FEBE SN 8, ARMEIL 66, 7oEs ) 7F
L SEIEETH 72, 10 FUTEEMARFI O A TR L, 23 i3 SR - i A T (ATH) OffFf T4
iR L7, AIH PHHOAEC b 53, IR 1 A2 ALUAIZ 13 6#1(39.4 %), 3 7 ALIRIZET 24 51 (72.7
%) DitEHE L, SEFIOSEAED T S 7z, RGO EFERTE I 20 20 %R B Twiz, 1
TR 20 %G (5F) OFTITEWREED AT X BEERIZ A <, T AIH I & 2 EIRFIT
Hote. ATH 2477 - 72 21 (5 CHESTRS 155 | TR MIFRERT O 16X 10%/ml 20 5 #E%% 21 X10°/ml &,
Kite 1 ml H72 0 5 X 10080 L 7=, SEMBEESOEES TR AT 10 X 10%/ml Al 3 41, K 5 x10°/
ml Rif2 LA TH - 72, Db, ERERRE TREO BRI EDREE MmO THATH 5 2 L5
Pz,

(Jpn. J. Fertil. Steril., 35 (4), 709—714, 1990)
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SEPIEEIT &) ATHR L 72 REORTREREIS TAE 33 Al HALSEE 3554 %

£l AR I K DA & T AR [

PN2R S SR SO VYA iy YA AT
(m (%) o1
IRE (FSRATURTE) 32.6+3.6 28.5+2.6 35
I G ATH £F) 31.4%2.1 28.3%+2.6 41
MAE (R ALH #f) 33.6+2.9 32.1+£2.3 57
RE %) 32.4+3.0 30.1+£2.8 46
& = TR E WS L, TEERNICEA L, PRIRRH

AUHED ) B, SRR TREDHRIIHEL W,
BUE £ THE S oML T b T a7, L
L, 4 F THHERRATH T O retrospective Ze Mgt H
EN RO, wal, ANTIRHKREZ ORFHRILEIC
RODPDOWBRAIMZ LI, &0 EVIHREIR LN
b5 r92-TE, Fl2iE, Percoll'™®, Ficoll*®,
SWim upiEL Y TH S, S ST R I EREEREIK T

I B ALY, ARHE Y, #li g in e ¥ o
T%ﬁﬁdﬁ% FrE7aS s F v MEAHHIICIZ7
QEZ ) TF OBEEORT L, FERDIEANE S ER
RIEDR SN B I E2WMELTER,

Aelal, 2 AL S HEEI DG H I ATIR T L 72 33
fFli2>u T retrospective Z#at & N 2 72D THeh 3
5.

MR Hik

X RASHPYFEL P IR L 72 33 ITH 5. A L
7oA P AR RS, FHEESIL, SARHIE R, 2y
EHRLE7TaE7 ) 7F 0 O—a TN ThH B,
WHEIZ1IHET S 82453 TR L, 7ux®”s
V7'F 21 BE2.5mgk 5 2 TikG L7,

33 BIDALEA L Z DIEFEN D & BRI S
72, Thebb, 10I3EWIEGOATEEREL, I
ZHE TR (ARERE L Lo, 9BIKSIRILsE %
T b el o N LI ChEllR L7z (TTRE, JFiR
#E AIH B, 7% 0 14 B3 HE Percoll i1z X 1) EH)
T E#ERR ATH 21770 - 72 (HRE, iR ATH B .

KIS 4 B LIRSSk, HITFAOICERELL 72, SR
T#) 30 -+ i b & ¢ 72, Makler fH#E %
FAWTHETRE, W EEE20E L2, WHEOR
HEICIIHE PercollizZ w72, $4bb, 50%
Percoll 6ml % /L FIRUBRE 1 AdL, Horicigfb L7
Fitk % AT 600 X & T 20 2Rk L 72, J:‘Z*L‘ﬁﬁ
BFEHEB LU Percoll i F2 L, th#k L 72K 112
B 10 % EHIEELE S Ham's F-10 é’f]ﬂi,
4T 600, ] [ZFRIET% ATH (2B L 72,

ATH (I ATHHESH 2 235 L 72 1 ml OFSHEICH

- OHETEIIIEREMRIL,  BERORG IR - S BRPRRS i T,

& 5\ SRR T R & 2 IR 2 R
L7z, Ze 35, i#e ATH (5T MEAT m ¥ 3 IRk ATH
DREATIE Z & TRLi L 72,

F 72, 15 5 BT & £ DFERERZE (mean &
SD) T Lk,

®w =R

1) 4 & AR

HEAR BT RE D Rlgt D 4t & P AT 2 % 1 1
w7, EOFE)ERIZT, IO, T, 2hth
28.5, 28.3, 32.1&T, RoOBLEMICIIEETRD
ST H -7z, | BEOP CEO RS FRIZ 33 TH
=728, MIRETIE 35 M 2 BIFEAE L 72,

EEIAGERARE T, I1, NIBET, £ 21435, 41,
57 7R T, MO AT D B - 72,

2) BIANDATHRE & AT RO 3 TO AR

FHFIEG-1C & B AT I AR RS EE Tl
% < 134, RICA-HE AL 8 3, SRR E L 6 fFod
JBECH-72(F2). i, 7vE2 )7 F AE5H)
T3 5 BNSATAR T L 72,

SEHIIR T BAAA TR & AR £ TOMMICIE R E %
A dH-72(X1). Thbb, AIH HEITOREIC
IR bm“, AR FABRA TR 1 4 H LAIAIC 13 151(39.4
%) 12, 3 A ALIMICI 24 1) (72.7 %) (SHEAR SRR
L7,

3) FEOHEHFIEH A

IEHRBOT R T OFEDEAIEH O 4 £ 3 TR
L7z, &&TIZ 176 (51.5 %) A3y =2 1F

22 R X £ DILIRBG

E- il PR () AT 19 $
fili AR A B 7.5g 13
SR S 7.5g ]
PANR S 1L o 7.5¢ 6
A B 7.5¢g 1
Bromocriptine 2.5mg 5
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i iR B ¥

0 1 2 3 4 B
B
X1 SR HZAT RO £ TORAM
£ 3 IEHEROT R T o FEEAIN O f BE
CC ; clomiphene citrate, hMG ; human
menopausal gonadotropin, BC ; bromo-

criptine
H Al I II I Al
GG 1 2 2 3]
CC—-hMG 0 0 5 )
CC+BC 1 1 0 2
ftb o #H Al 1 1 3 b
% L 7 b 4 16

16 5] (48.5 %) H¥ESRHEINIC & 0 400 L7z, & BRI
ICRTHD &, TRET 10 Fild 7 5133 2 e 3
WHHR L7z, #ECz o 4plicro s 72 0%
DHEWE T2, — 7, TIFETIE 14 Bl 6 Flhs =5
F o B giEE 2, 4R AR L Twie,
it THRY 4 151D A% E SRHEIN A CATARE L 72,

4) AIH Dl

23 AIH o[l $k X {HRFIE E R T, 2Kk L LT
Wy 4.9 o> AIH TRtk L7z, TBETIE 1 FlE IR E,
4 [nH £ T AIH T2FEE L7z, —7%, NIEFTIE
4.0 MT, e 11 W H TR L 72,

5) KFIEENER X ARG

SRT R D L ATARBIOIGTERTE T E =33 25 20
%EMZ, BENMITL 25%TH-72 (X3). ¥
TIEENHED 20 A TIE S FTER L 72, 20 LY
BED AT & DATRARGN 7 <, 2FiRHE ATH O
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X4 ERIC L SRR LE)
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TERGIE D 2, 8T DDIEREIA B > 72,

6) K TEEIROLEH)

BRI TESIROEHZ X 4 1R L7, 1A
FERTOKG FEEIFRIZ 1, I, IEETENZ, 47.9+
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54.3%£11.9, 40.2+11.8 %% h, IIFETEREICE
U7z, 72, IIEET Percoll {12 & 2 K511k ks
THFENEIL 4.8 BLERATL Y 4.7 % EH- L7

7) W FIREDZEH)

GHERTRS IR (X T, 1, I CENZF4 29113,
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E7 D, mEEE L L <L 72, HIBET Percoll 12
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THotz, HEWERICI O FBERESL, 10X
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1350 % TH-72. L, b FsEEED 40 % Al
THIEL 722D 1 FIDATH -7z, RFERTIIRH T
TEFNR(I BT L2, 2R TALZLHENE
b7z, L L, BTRE, H50IZEEH
FIREETA D EEFDRRIII 52T, FE 5 X108/
ml L, ek LTiZ10x10%0 Eosgin s
o7z, ARIOBEED b EREEE R ME IS X 5%
Y BRI 0 S & L T3S IR EE A 20X 10°%/ml
T, DOKEFEENED 40 %L EH 2HITIHEFREZ R
A BAHEAH A5, L, FFRCEH, FFicEn
EHPAEE S 2SR T 2LENH S, JIUTHE
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A retrospective study of 33

oligoasthenospermic cases

with established pregnancy
after drug treatment

HAE25E 35 %4 %
Hirotaka Ota, Jun Fukuda

Department of Obstetrics and Gynecology,
Akita Kumiai General Hospital,
Akita 011, Japan

Masahiro Maki

Department of Obstetrics and Gynecology,
Akita University School of Medicine,
Akita 010, Japan

Mineko Fukushima

Akita University College of
Allied Medical Science
Akita 010, Japan

A retrospective study was performed on the 33
oligoasthenospermic cases with established
pregnancy after drug administration. The drugs
used are Hochu-ekki-to in 13 cases, Gosha-jinki-gan
in 8 cases, Hachimi-jio-gan in 6 cases and bromo-
criptine in 5 cases. Ten cases conceived only by the
administration of the drugs. While the remained 23
cases conceived after artificial insemination (AIH).
Regardless of AIH, 13 cases (39.4%) conceived
within one month since the beginning of each drug,
and 24 cases (72.7%) within 3 months. Sperm
motility before the treatment exceeded 209 in all
cases. Mean motile sperm concentration in 21 cases
performed AIH increased approx. 5x10%/ml by the
drugs. Seventeen out of 21 cases showed motile
sperm concentration more than 10 x10%/ml when
conceived, while only one case had less than 5% 106/
ml. In conclusion, treatment with the drugs and
AIH are quite useful in oligoasthenospermic
patients.

(ZfF 11990 4- 4 H 6 H¥HE)
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Antifertility Effect of the
Metabolites of Sulfasalazine for Male Rats

RS R AR B AR (RAT ¢ TG = AR 8ER)

LU S e} VSRR I I
Kazuhiko ISHIZU

Takuya UENO
weOR mos

N % R OM
Yoshikazu BABA

TR E = B

Hiroshi TAKIHARA Jisaburo SAKATOKU

The Department of Urology.
Yamaguchi University, School of Medicine, Ube 755, Japan
(Director: Prof. J. Sakatoku)

TIEE KIS R O BRFEEE T H 5 sulfasalazine (SASP) OfH#EEY T & % sulfapyridine (SP) 5 LU,
5 —aminosalicylate (5-ASA) DHEMES v MMEAVEIIRIER B L BRI, (EREBOLIZ O WT L

T-DEBRMEREL ML 72,

SD Rt Z v Mokt L, SP 3 L5 ASA # SASP A& & L T 400, 200, 100, 50 mg/kg. day
5 EELE B L0415 L T mating % 47 L 724558, SP @ SASP 400, 200 mg/kgtH 24 & 2412, control
BRI L Tl B HEIRROE FA A S L7205, KERER, WS EREICEAHL AR TEA

LR aro7z,

HeZ v b2 SP % 250 mg/ke/day 5 BEEH &L LT SP DU, Wi, HE EARSEO M
Hips # HPLC % AV CRIE, B L7 L SARR EROIERIC B W T, ok )  AcSP ik

ErARICEEE R,

LLE XY, SASP o4 s {EM o £4ki3 SP T, 4 ® main target portion (3#F# L 1) LR E

TREEE T & 5 T REMEARR S LTz,

(Jpn. J. Fertil. Steril., 35 (4), 715-720, 1990)

&

HEM KB R OEHWRE T H 5 salicylazo-
sulfapyridine (SASP) #5#£ 7 » b DIEFEZ K S
LI EIIMEINTETS, LirL, ZOEH
WAL (EHBFIZ OWTIEERAML AT 20, £
72 SASP D{#EW T H % sulfapyridine (SP) &,
L9 1>ofREEMTH S 5 —aminosalicylate (5-
ASA) DE L LI DA TIER P FET 22
En) ZELEIMREICIREIN T, AllFs
13,SD RS v FIZSP B X5 ASA % dose hlliZ

ARENES L, SNICSD REET v P2 REEETED

HEHR A & JEZE %, HBRET L 72, & 512 SP O fE
AL REET 5 HIN TSP %57 v PR RE LW
K5 BRI D SP R 2 WE L THER L7z,

ES b

9 EHEh SD AT v b ((RE 260 € —320 8) %
v 72, # A (3 Sigma #t # sulfapyridine, 5-
aminosalicylate % Z& /K TiE#E L 72 L, control 12
3R ERV, ZhHZ2EASHEMY »7I2LD
wiEEE %G 2 1T - 72,
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1. A4kt

SP 4, 5 ASA #%%-, control Bk E < ¥ L
7ok, SHICFDE 2% dose IT& D) 4FEITHFLT
412 8 E L7z, Dose (3 SASP AHY & CTHAE 1 ked

729 1 H 400 mg, 200 mg, 100mg, 50mgt 7% L9,
SP T3 250 mg/kg/day, 125 mg/kg/day, 62.5 mg/kg/
day, 31.3 mg/kg/day, 5ASA T, 153 mg/kg/day,
76.5 mg/kg/day, 38.3 mg/kg/day 19 mg/kg/day @
BOBORERHE L. 7y b 36 ILEEEAICCD
RECHELE. Zv by —, H5IEFS L
CAIBR Y < EAESITIT o 7.

1 — 1iTR%

TR 24+ 2°C, FEEARER % 5 BEH 5 19 BRICHER L
72Ty ZHIZEW Y — P NTH 2 BEREE L2
FZyv bEHNT, 7y b EES TR, KEELH
Zw 7 NTIi-72, MEZ o MILEHRTH% 2 EMHE
[ZHER L TR R B e Rz $or, i (T e g/
IR 2R L7,

1 — 2 K5

HeZ v MMIACRCIHRIBERL L, KR SRR ERE S
MLTEERZHE LR, BRO—HIIRT VIRT
[EE L7zos HE efa L, R ER 2 JE L7z,
WECEE L TIMED L o & S EL12 25 RIEHE LT
PR A P L7,

2. AlENGRRE

ARFEH 300 & D 9 B SD RHES - b 8 PLiZFijk
L7z X[ U 5T SP 250 mg/keg/day % 5 [ 0 1%
HL#ERL, MEB IR A2 L TE
Bo—E LR Lkl & R 2 8L T—-20C
THKE SRz, DA Z Fischer & KlotzV o Jik
ICHEL T, SRk o~ b 72 7 4 —(HPLO) %
TSP oM igEZHIE L7z, SP, 8L
FEMH#HEY T H 5 N*—acetylsulfapyridine
(AcSP) D¥EE, #5H HKIE B L URHN 1 £€H72
DACHRE L 72 2 e L7, e, [A)
Zv boMEHDSP B L AcSPIEE L Rk
HPLC & Tl L7z,

AL FEI Fig, 1 D TH 5. fRiKIic
8,0.1 MV & buffer ifg 2 ml # Iz THEM L7214,
10°C, 3000 rpm T 10 43 Lo L, B 100 pl %
Wiz, 22 0.2mg/ml ANT7 PP IR S =S
W10 wl Zhnz, & 512 IN FEEsREE T (PH4.7) &
500 1, 7 @ v RV A 8 ml AL, SR T 10 4R
R ITIEE S, iR 1500 rpm T34 hE L L, F
JEr7ed7mar A2t L, 2% Ok
HECIRERZIE L7z, 2ofki®ic HPLC @il iEaE 100
pl 2z, Fig. 2 o< o HPLC &4T SP i,

HAE2EE 35 % 4

Jo

FEE F - SRR LR
F—0.1M Y B Buffer, PH8 (2ml)
NA K b o TER
}7
EOSE(0°C, 3000pm, 109R9)
‘_
LF 10041
0.2mg/ml ANT 7L I A9/ —ILEK
| N EEELHE®IR, PH4.7(500m1)  (1020)
sonokis (8ml)
BerCikE (B, 1098)
|
=08 (iR, 1500rpm, 3 9MH)
|
so00FkRLVLE (FB; 7Tml)
I
RRIEEE
|
% E
——HPLC B8EEH (10041)
HPLC 9#f

Fig. 1 Treatment of specimen for the HPLC analysis.

R~ 7 I Millipore/Waters Model-510
A7 A LCISEIDM A T A4
FedRaiatt ©0.1w/v% + ) 7 o ol 4115v/v%

T b=Fn
it i 0.8ml/min
i HY D UVasanm, 0.05AUFS

Fig. 2 Conditions for the HPLC analysis.

AcSP R ZRIE L7z,
®w B

1 — 1 R4

Table 1 IZ&BFDIEIR %71, SP 250 mg/kg. day,
SP 125 mg/kg/day #%5-F£C control FHC I 324 &
AR T A L7z, £120H EhH 2 I L 7280,
RIBEDHITthH L ) A EOE A A Sz, dose HF
SP 62.5 mg/kg/day LA F D 2 BET TR R DA B2
KFIEALNLh-72, 5 ASA#GEHIS 4L D
control & ANTHEHRBEDH ELAX FIEA S0 -
Cl
1 — 2 K58

Table 2 IZHHROBERZ /KT A, 2HEICAED
EIA SN - 72, Table 3 IZHSHIAS O T E LR
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Table 1 Mean % fertility of each group is shown in this table

SASP EQUIVALENT DOSE Sp % FERTILITY (MEAN +SE)
(mg/kg/day) 5ASA CONTROL
50 93.194+0.88 94.19+2.91 97.44+2.56
100 100.00£0.00 95.24+4.76 94.59+2.76
200 68.72+7.96* 97.44+2.56 97.44+2.56
400 37.70x+7.85° 96.20+2.22 93.94+6.06

* ; P < 0.01 when compared to the controls.

Table 2 Mean testicular weight of each group is shown in this table. All weights are pairs of each group.

SASP EQUIVALENT DOSE TESTICULAR WEIGHT (g MEAN +SE)
(mg/kg/day) SP 5ASA CONTROL
50 1.639+0.102 1.602+0.025 1.767+0.118
100 1.714+0.022 1.693+0.113 1.574+0.040
200 1.847+0.074 1.676+0.090 1.520+0.032
400 1.624+0.095 1.565+0.064 1.724+0.078

All weights are pairs of each group.

Table 3 Mean diameter of the seminiferous tubules of the testes of each group is shown in this table. All length
are pairs of each group.

SASP EQUIVALENT DOSE MEAN DIAMETER (xm MEAN +SE)
(mg/kg/day) SP 5ASA CONTROL
50 266.51+3.24 266.0+£3.01 269.5+7.03
100 269.71£3.40 269.3+3.72 265.3£8.71
200 265.7+t3.58 266.1+7.43 264.443.82
400 266.8+11.45 270.1%£3.21 277.5+16.88

All length are pairs of each group.

HEEERT, LB TEENEEIA LN
i <0.001
2. Hlfh SP ik Eam LS
FAE Y b SPMCHHTH S AcSP & LTS

7e, KEHLORTEES, FEED, MSHOMEL 1 MG _ I
30

p<0.001

? AcSP i I T (ug/g) (3, (34.34%4.148,
11.0842.370, 2.981+0.600) T, #5# _EIAIEHH
T URE O MR IR AR R IR ISR TR EIC
EETH >72 (Fig. 3). WELRTEHOINIC A
R (ug/g) T2 L, RBEL D LTEEDN
A AcSP BEFARICEEEZRL, £2HT7 v D
M 1 ml ® AcSP i (3 0.238+0.072 ug/ml T
Hoi.

20

Mean conuntration of main

metabolite of SP

zZ K A
1979 4£12 Levi®, Toth® & 7%, MBI T EEE HEAD  TAIL TESTIS
KB ROERH EIT SASP 2865 SN HILEHD Fig. 3 Mean Ac-SP concentration of the three organs
AR AR AR R T R G L, EFE S D 1984 4 (epididymal head, epididymal tail and testis)
SASP £ 5-#4 10 B DFEHIER o m] A1) 2 ¥ are compared.
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%} L, RIEEC I R L € o, k5 prostaglandin

IZHIIDZ W L2 E PIZBWTHIO TIHEA L T
59, L LAFDIEREALC DWW TIT F 72WREIC 3%
HINTELT, (EHTFICOWTHINFEFTITE
IV PG, PUEEREERTGE, prostaglandin FEAERH
i, W ~oEEERH L CEROS L LA T
5.

SASP (2 sulfapyridine (SP) & salicilate 252 7
VA7) 7 LIS R AT LAl T, ROk
H LA, —H2NMETEDE ZORETIRINE L
505 KEBAH S AM Tl NMIEIC L > TSP £ 5 ASA
SN B L - THE Y, %oz
ZDWIND, L LEWMAE»EE L TwEEED
NEp, ZORIHLTLEHOMEI L EINT W
BNDAHT, \WFITHE L2 37w,

5 ASA (2 prostaglandin FEEREEHAH 5 2
LA TEY, RISk > TEEERERICHT
BEINDOTARIZSP T3 5 ASA THD LT 5l
WEHEZL->TETWSEY, 72 Collier®, Horton 57
13, 5 ASA OFAATH % aspirin %452 5 1F 2k
I 3 o prostaglandin 2K P2 ik LT
N, Toth¥$ L ¥ Brinie 535 ASA #* SASP D4t
FEHIERIICE G L TwW B LG L Twa, 2h

23t LT, Nk, OMorain 5193 SASP #£5- %
FO¥§HED prostaglandin E, L ~JL (3 control & 3%
Mol &L HET v 25 ASA 296 mg/kg, day
Z 8BS LT LD A L k72
Z &6 SP EZAMHIEHER 2 L 2D THH-T, 5
ASA FCNICEELLZWELTWS, FFEEHLD
Matv L, SASP %5 B #H D54 prostaglandin
E&F,—a ZIEFHRHD LG, TG LAEDHTH Y,
ARHPE G-I RIC D X HITEEEZ R L2 Eh b,
CHIIHEBRED D TH A 5 EEHLIIEZ T
%. %72 White 593 SASP o kK &$%4 T prostag-
landin catabolising enzyme T& % 15—hydroxy-
prostaglandin dehydrogenase &1l X 115 &
LTwd2, ZHLMITERZREITIZE TIEZW
Th5) w2 Tw5b, ARlbilbhDERT
3 SP 250 mg/keg/day, 125 mg/kg/day 5 BE$%5 THT:
WRRDE T ALz xt L, MY ED 5 ASA
Tl & IEZEDIFID A 5 LT, ‘Hmﬁamm
a2 6, 130 SP ARG E O R L FS i
FTHWEEDLNS,

Z ZTUUF, MRS o £ LR S 7
SP DAEHERSL, (EHMFIC W THRE L, 2
TIZEREAL, (ERRETFICOWT LERDED Y,
BOMEHR B, 2032 0ME IS B R

Sulfasalazine

HAESGE 35 %4 %

HINTWB, HRICHT2EHO®EE L LTS,
Ragni 525" SASP {5 B HFH DI testosterone if
EORKT2E8E LT3 A, Ra TIHETE A%
LT BHMEDIKRE T % dish B 40101810 F 7 Am| P 2
DIRF TIE A T o3& S b &, HiETo
SASP %457 v P O BRERIE NV A LNL WD
EDHERI LAY, I F TIZ D AR ISR oY
B BN X512, ANDORETT, KR TGRS
DARFEE MY 5 T v MEROKEHIE EEIZ B W
T, BEENKToALNIHE, HETKTEZA
7o /- 7295, Pholpanol &9 3#t5 v F DGR _EIK
) oFEflkE s L OS2 STV A — b L THGE
L 72455, SASP %57 v b OFFEHIF (3 control
W LTHERBIK T LA LD, BHREIKTIE
AN -7 mELTED, TEFK2OER
PHFT2LDTH S, £72 O'Morain 503U —4“C
glucose # SP % 5-Z = b O ¥ H & incubate L T
energy production # ® !, L 72%%, control L fi&E D
ZRyAbhah2bHELTWS, BLELY, SP
DRI EH O BRI R ToERERE D @FE T
DfEELX VWG L), ZALBEOK FRBERICE L
THFI2R L T A S0 723N & &
ZFLTWBDTIRZD WA LHERIZ L, ZOEERD S
% SP ? main target organ (353 L D LAER LK
ETHLREMES T+ THEINS, £, 2D
B % DGO TR FEEIRME T 2455 S
NTnwdIE, EHITEMELLICTTy PlZBWT
LGk Y — 7 AN L 2
L0y PO EXRET AR EEZ LN
Sl

DL IR T DB L, D OKERD A
A3 L L ME—o main target organ Tl3Ze & %
2 LN BHA, FENES % target organ L [FET
D3N, ) oRES RIS, BB
FrcwvwziE, KEREE, L LS EELBETORT
DL HRFE T ORRE, F 72 BT Dt
HERROEAL L E N TREIN, COBICEREHT,
ARz, CHHDPGREMRNTEHE 1 AT v 7
& LT, SP250 mg/kg/day, 5 BEMEHFEOEYS L
72HET o b OFER, KR LM, Mo drug IRIE %
milikik s o~ b 777 4 — (HPLO) &2 v Tl
EL, L7, SPIE7EF (kL7 AcSP & LT
WE S NFehs, 2T SPHcG# T #%, BFRE TIZX
BLEEoBMRT 1 H L EE# LT b708, SP A% AcSP
FTCREINLDEELILND, Kl g7
0 DILRENREE % T 5 &, KRS R LK
DE O THBISEMEZRL, IR EKICE
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WTH RIS L CIEEo F A B @iz R L
7o, FRINLOREMIE, FF v b 1 ml i
ELHBLTOARICEETH 72, Dbz bk
) SPUIKTHR & 1) gH LI, F7oK8 IR TIZRE
&0 LIEEBICHAIE &R 2 Lol L72, Wong 517
13, W AR NG T SPIREE & ifirp SPIREE % Hhik
LTHIED & ETH L L mE L Twarond
FHH LR EATE L7\,

Alnl, SP DERZLARREMLARER L ) LR L
THD I LEMERLLIY, ZOERBETFIZOWT
138 5 ITkET S U U % 5 70w, O'Morain 519
LIL LT %%, SASP %5 ExE e @ megalo-
head sperm @ 13 & Bs# L T, acrosomal reaction
DEFETOIEEDHEIC OV T HRFTL T o
WhHEEZLND,

&

SD RHEZ v M2 SP, 5ASA # 5 JBRE H#8 114%
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sulfasalazine for male rats
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Antifertility effect of Sulfasalazine (SASP) has
been known, however, its mechanism has not been
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clear, and the target organ has not been detected.
Our purpose of this experiment was to study the
antifertility effect of both metabolites of SASP
(Sulfapyridine and 5-Aminosalicylate) in male rats
and to detect the main target organ of Sulfapyr-
idine.

Nine-week-old male Spraque Dawly rats, as-
signed at random to 12 groups, were treated with
Sulfapyridine (SP) at 250, 125, 62.5, 31.3mg/kg. body
wt/day, and 5-Aminosalicylate (5-ASA) at 153, 76.5,
38.3, 19.0mg/kg. body wt/day and distilled water,
for a period of 5 weeks in addition to a normal diet.
Mean %fertility, testicular weight and diameter of
the seminiferous tubules in each group was compar-
ed. There was a dramatical suppression in fertility
in the groups with SP 250mg/kg. day and 125mg/
kg. day, however, no suppression was observed in

HAE2EE 35445

the other groups. No suppression was observed in
the mean testicular weight and the mean diameter
of the seminiferous tubules in all groups.

The concentration of Acetyl-sulfapyrine (Ac-SP),
a metabolite of Sulfapyridine, in the testis,
epididymal head and epididymal tail of the rats
treated with SP (250mg/kg. day, for 5 weeks), were
investigated by high pressure liquid chromatogra-
phy. The concentration of Ac-SP was confirmed to
be highest in the epididymal head and lowest in the
testis.

These findings strongly support the hypothesis
that SP is the metabolite of SASP, suppressing
male fertility and that main target portion of SP is
epididymal head.

(A 11990 4 5 H 25 HEY)
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Fine Structure of Astenozoo—
spermia in Infertile Men
6. Report of Three Cases of
The Sperm with Multiple Nuclei
and Flagella and A Case of
The Sperm with Abnormal Axonemes
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BrENEE R LEAORN, 2HMEEBED 3SHI L FiRRED 1HEIE L, 2HERE
K EDREEITR TI3 R TR, B TERROET, AT W4T ZY) o, &
WEOE L METFA Y PRGN, R, BMTOBETIIEKR, &Mz, 288 THlE, B
OB % 11 SRR 74008, WTH 2R 6N, DR LR THEBOBROPEE N H & #H5
L7z,

ARREEOBFTIZIO+0, 9+ 1EAPHARAKOREPBESN, ZOREPKFEHE RO
SR Y (/e

(Jpn. J. Fertil. Steril., 35 (4), 721—726, 1990)

& = $7o¥5 T8R (axoneme) DFEEEK (ZIEH AD

WFTHLAHLNEY, FREDK TR REREZ
H & ORIEREIZB W THES RO T % 45 2L, BTEFMIr 2 LW HOWmE LA TH 5.

HIIF T3 <, intercellular cytoplasmic bridge D LD % VIEFIORE T OS2 D » T L iy

DIREECRIEDR H B2 L —HRIZEZ 5N TV 5, L faes,

L.f)‘ L%ﬁfi%%@#ﬁ%#?‘ DEAHEELED, FBTo 2P v i

SEFMEDFTEEY e L W IEFIIFRO THTH 5.

AENEZ D &9 7 3EER 2 RBRER L 72 T DERIKAT WMERB LUK, BEROEFHZGLHELLYIZO

B, KT, BEOEH, BB 2HREL, AAE WTIEBI DT S THEDTHMET 5.
DREFFRICOCTEREEZMZ2DOTH]RET 5.
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FFEMERETED 3FlICOWTHR~N S,

FEMFI 1 - (347, ID:13—9238— 2) ASALHAR 5 4.
BEAERE ISR TR E D04 FRMAAT R (n =
4) 8, FH2.2ml (1.4-3.2), EHHFE 0.8 %,

HEEhEE (SMED 0, iR 9 X10%/ml (2 —13),
HEFFRS6 % (41-74), FHERTT % (59—90), ¥
HBSE A 25ml, A 25 ml, g RIVE S D LHT.
9mlU/ml, FSH6.4mlU/ml, PRL9.6ng/ml, T612ng/
dl. Fig. 1T oREBREZRTH, B RZIETIC
20 oA A LN, FHUZHESH 20 B R o
5, ORI HEITH 2D, RETITL —
58, 4—5SREDKETFIELALNLHBD AL
7z. Fig. 2 ICHSBOESHIR A RT 2%, 3BEHRETH
¥t Mia A A 5 p, Fig, 3 ISHTOEHE 2 RT.
BlEFRGDOOPRBERD RFRKEIBFELY
A RAIEZ 72028, RRBIEDIA N L) IZBZ B8
(#E2.5um, H2.7um) 25 2 BRFHEL T3,
Fig. 4 (3 late spermatid £ B hH i 5 %%, BEDIGHE

Fig. 1 LM of the sperm with multiple nuclei and
flagella. About 20 nuclei and flagella are seen.

Fig. 2 LM of testicular tissue. Spermatogonia with
three nuclei (arrow) is observed.

E2E 22 RR A0 L s B

HAESE 3B ELS

BEEoRIZ 3, 1EPFEELTWS, DL %
B RO EY, % 1F5 late spermatid (3 HERMN £
SR, fig. 5ITHBROEHRBIEREICA LN
giant spermatogonia (N KE S 121X14 gm) #
R CBABLEHE & [RIERICKFIC glant spermatogonia
X multinucleated spermatogonia 7% & {172,
FEMF 2 ¢ (297, ID @ 18—6559— 8 ) AT 3 4.
KERETIZ3 ARBOKRT Tl 2 NI T2 HT 5.
BEAEREICHREE TR 2 2 2L, HiRMEMRY (n=
3) &, F¥H1.7ml (1.2—2.0), EFHHK3.3%
(0 —6), HEENERE(SMED 0, #51gHE 25X10%/ml
(16—32), HEfFHE 54 % (51-59), #HH 93 % (90—
100), *¥EHEAER ;AWM 16 ml, A 16 ml, MR
% i ; LH10.2m1U/ml, FSH4.1mlU/ml, PRL10.
4ng/ml, T588.0ng/dl.

Fig. 6 I FORBGEZRT. AB4RE»A LN

TR,

Fig. 4 The late spermatid in semen. Decondensed

three nuclei and malformed tail are seen. (bar:
pum)
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Fig. 8 Late spermati

s | —
d seen in semen. Three nuclei

*
e

Fig. 5 TEM of giant spe

A - N B

rmatogonia (arrow) (bar: xm) with vacuoles, malformed acrosome (arrow)

and four coiling tails (double arrow) are seen.
(bar: gm)

Fig. 6 LM of the sperm with four nuclei and tails.

Fig. 9 Oblique view of four axonemes seen in com-
mon cytoplasm. (bar: gm)

5., REF LB D L) kT2 DElAE
dfiHT w7z, Fig, TIORT &5 ICEROEHER T
2 giant spermatogonia 254 H 4172, Fig, 8 (2 late
spermatid & B HN HNEE R, B FEEREIC
BN HlaE R gz 384 & acrosome & B biLbHE Fig. 10Early spermatid seen in testis. Three nuclei are
W, coiling LTwa B b 4 BOWHEIE, 3 present and two of them share common
Far By TR EREDHLNS, M vacuole BF acrosome (arrow). (bar: zm)




96 (724)

5N

Fig. 11Longitudinal section of the middle piece of
sperm. Central microtubules show “9+41” and
“9+0” structures (arrow). (bar: gm)

e 511, acrosome DG L Z DOWFE TIIAL & —E
THMLTW2DATH S, coiling LTW24RED
Wrifi g T3 axoneme M 9 + 2 DHERE (3F/2 LT 7
W, fig, 9 TIEIEBOEBEREFIC4EPR LS
(Frotinmzzo, 9+ 2EOFMIAWTH 2),
fig. 10 (3 step 2 i early spermatid & B 1L 555,
COBHTIE IR SN, M2 KilZ acrosome % 3
ALTO, HETHIIETIE step 126 2RO T4
Ha 7538 &5 41, acrosome 2 G T 2184 LIFLIFR
Gtz
HEFI 3 0 (28 7%, ID :14—5913— 5) AMEAAR 4 45,
KIREE | 13 1 NTHEH D . BEAERE | Hridd <&z
L. MEMAENRE (n=3) 1 &, F¥4.3ml
(4.0—4.9), @30 %, Edhfk (SMED 0, ¥
IR 4 X10%/ml (3 —5), AEHFEH33Y% (26—41),
A 86 % (62—100) « M & /L € > 4 ; LHS.
8mlU/ml, FSH8.2mlU/ml, PRL4.5ng/ml, T376.
Ong/dl. ¥HEZEE ; A 13ml, /£ 15 ml. REFOK
T U AT 2AEG E FRRIC A B4 B 7 & D 2K 2K T
BIRE TH 720, KiF, KEOEHRMBIEII KR
Thb.

KITK TR EBE D~ DL TR~ 2,
FEFI 4 1 (25 %) AATIAR 2 4F. MSHEMETH | &
3.5ml, E#FE 0%, EEEE (SMED 0, #1imes
195X 10°/ml, A417% 67 %, #WHEE7%. Fig. 11,

I REP S S SO S0 EREGE2RT. b
FIERBR TS L AR F 23 0 RN E 2 A%
H Y, EEEATIZ fibrous sheath DG (34 5 4L
5400, 9+ 208 EEEECRITLALR
5., HHBEL BTREMAROBYICZDL) %
REVBEINL,

EZ R 23 BR A0 -y E

HAME2E 35%4%

12

Fig. 12Longitudinal section of principal piece of the

sperm. Fibrous sheath is present but axonemal
structures are incomplete (arrow). (bar: zm)
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Al 2R ERK TIEE LT Lz &5 265,
KETEHLSPLMENTEY, MWEELREIN
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multiple flagella™ (FHLEEZEHK 14E) LT 6%
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DREEREDPIRBIN TS, W HEHENE T
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EERENM T OREROIMED &, TN LD RN TN T
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*ﬁtb‘“) SN ERHEGSRIT) BN L EbLD
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DBRBZTELTHA).

ZD L) WG T HRET 2 HOIERII A &
BT % . Ly LEROESHMBIE Tl
? acrosome % {13 % 244 spermatid 73\~ stage
MHER LN L, A< &Y spermiogenesis
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Fine structure of
asthenozoospermia in
infertile men
6. report of three cases
of the sperm with
multiple nuclei and
flagella and a case
of the sperm with
abnormal axonemes
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Three cases of the spermatozoa with multiple
nuclei and flagella and a case of the spermatozoa
with axonemal abnormalities were presented. In
the former cases, sperm concentration, proportion
of live spermatozoa and sperm motility were low.
Fine structures of testes and spermatozoa revealed

HAME2EE 35%4%

giant and multinucleated spermatogonia, multinu-
cleated early spermatids and abnormalities of
acrosomal, nuclear, flagellar structures. These find-
ings suggest that the origin of the sperm defects
might be in meiosis and spermiogenesis.

In the latter case, axonemal abnormalities such
as “9+07, “9+1” axonemes and “axonemeless”tail
were observed and spermatozoa were completely
immotile.

(%A 11989 410 H 21 H)
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VASOVASOSTOMY WITH LENGTHENING
OF THE VAS DEFERENS FOR THE
TREATMENT OF OBSTRUCTIVE AZOOSPERMIA

Hiroshi TAKIHARA, Jisaburo SAKATOKU, Kazuhiko ISHIZU,
Yoshikazu BABA, Takuya UENO and Kazuo NAGATA

Department of Urology, Yamaguchi University
School of Medicine, Ube 755, Japan

Abstract: Vasovasostomy is a valuable procedure for the treatment of obstructive azoosper-

mia. However, anastomosis of the distal and proximal ends of the vas deferens is difficult to

perform when the defect is long, e. g., due to injury during previous inguinal surgery or the

congenital partial absence of the vas deferens. We have documented that it is possible to

compensate for a vas deferens defect of than 10 centimeters by mobilizing the convoluted initial

segment of the vas deferens together with the epididymal tail. One of 5 patients achieved a normal

sperm count with positive motility postoperatively, and this patient impregnated his wife, and a

normal, healthy, full-term girl (2820g) was born.

Thus, our clinical experience suggests that this method is safe and effective for the treatment

of obstructive azoospermia in some patients with a large defect in the vas deferens.

(Jpn. J. Fertil. Steril., 35 (4), 727—731, 1990)

Introduction

Vasovasostomy is a valuable procedure for the
treatment of obstructive azoospermia'~3.

However, anastomosis of the distal and prox-
imal ends of the vas deferens is difficult to perfor-
m in patients with a long defect, e. g., due to an
injury during previous inguinal surgery* or the
congenital partial absence of the vas deferens. To
treat such patients, we have devised a new sur-
gical technique involving lengthening of the vas
deferens by mobilization of the convoluted initial
segment of the vas together with the epididymal
tail. This technique allowed us to perform a
microscopic end-to-end anastomosis of the vas
deferens with relative ease.

Materials and methods

The possibility of microsurgical mobilization of
the convoluted initial segment of the vas deferens
and the epididymal tail initially was examined
using a castrated testis obtained from a patient
with prostatic cancer, and vas lengthening by
more than 10 cm following mobilization of the
convoluted initial segment and epididymal tail
was achieved (Fig. 1). This encouraged us to
attempt vasovasostomy with lengthening of the
vas in patients with obstructive azoospermia due
to extensive defects of the vas deferens in whom
no other alternative for restoring fertility was
available. Four illustrative case reports are
presented.

Case 1. A 36-year-old man presented with the
complaint of infertility. He had undergone bilat-
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Fig. 1 Experimental vasovasotomy with lengthening
of the vas in a surgical specimen resected for
prostatic carcinoma. A, The initial segment of
the vas deferens, the epididymis, and the testis
before mobilizing the convoluted segment of
the vas. B, Mobilization of the convoluted
initial segment of the vas deferens and the
epididymal tail allowed the advancement of
the vas for more than 10 centimeters.

eral inguinal herniorrhaphy at the age of 1 year.
Semen analysis showed azoospermia. Both testes
were normal size as measured by the punched-out
orchiometer®.

Bilateral testicular biopsies were performed,
and Johnsen’s score® was 9.4 for the left testis and
9.0 for the right testis. Vasography revealed bilat-
eral obstruction of the vas deferens. At operation
a large defect was found of the inguinal vas
deferens which made conventional end-to-end
anastomosis difficult. However we were able to
perform a microscopic end-to-end two-layer anas-
tomosis successfully using 9-0 nylon monofila-
ment sutures without any tension by mobilizing
the convoluted initial segment of the vas deferens
and the epididymal tail (Figs. 2 and 3).

Case 2. A 34-year-old man presented with infer-
tility. He had undergone bilateral inguinal her-
niorrhaphy and right orchiectomy at 5 years of
age. Vasography revealed obstruction of the left
vas. Left testicular biopsy showed slight
hypospermatogenesis but the size was normal.

At surgery a long defect of the left inguinal vas
deferens was found. A microscopic, end-to-end,
two-layer anastomosis was performed by mobiliz-
ing the initial segment of the vas deferens and the
epididymal tail (Fig. 4).

VAS LENGTHENING VASOVASOSTOMY FOR AZOOSPERMIA HAE£3E 35%4 %

anastomosis
_____ =
4
/

~
Bladder ) Bladder
1
W / )

rt. It. ¢ rt, 1.

Qbstruction ot Vasovasostomy
bil.vas deferens

(betore operation )

with advancement
(atter operation )

Fig. 2 Diagram showing bilateral obstruction of the
vas deferens and vasovasostomy by mobiliza-
tion of the convoluted initial segment of the
vas deferens and the epididymal tail (Case 1).

Fig. 3 Operative photograph showing vasovasostomy

performed using a 2-layer microsurgical anas-
tomosis performed with 9-0 nylon monofila-
ment (Case 1).

I

granulation anastomosis

L.
orchiectomy

he

Obstruction of
It. vas deferens

( before operation)

1t.

Lt.vasovasostomy
with advancement

( after operation)

Fig. 4 Diagram showing right orchiectomy and left
ductal obstruction after previous bilateral her-
niorrhaphy. Left vasovasostomy was perfor-
med by mobilizing the vas deferens and
epididymal tail (Case 2).
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Case 3. A 33-year-old man was referred to our
clinic with the diagnosis of obstructive azoosper-
mia following bilateral inguinal herniorrhaphy
performed in childhood. Previous bilateral
vasovasostomies had failed to restore fertility.
Bilateral testicular biopsies showed normal sper-
matogenesis.

At operation, a long segment of obstruction of
both ducts was noted, but we were able to per-
form a microscopic, ene-to-end, two-layer anas-
tomosis by mobilizing the initial segment of the
vas and the epididymal tail (Fig. 5).

anastomosis

rt. It

Obstruction of
bil. vas deferens

Bil . vasovasostomy
with advancement

( betore operation) ( atter operation )

Fig. 5 Diagram showing bilaterel ductal obstruction
of the vas deferens. Bilateral vasovasostomy
was performed using the vas lengthening tech-
nique (Case 3).

Case 4. A 32-year-old man presented with infer-
tility. He also had a history of bilateral inguinal
herniorrhaphy and left orchiectomy at 1 year of
age. Semen analysis showed azoospermia. Right
testicular biopsy revealed slight hyposper-
matogenesis although the testicular size was nor-
mal. No sperm were present in the right vas
deferens and only scattered sperm were present in
the body of the epididymis. Multiple segments of
obstruction of the right seminal tract made ip-
silateral vasoepididymostomy impossible. Since
the contralateral vas deferens was confirmed to
be patent, transseptal vasoepididymostomy was
performed without tension by partially separating
the right epididymal body from the testis (Fig. 6).

Results

Among these four patients, examination of fluid
from the testicular end of the vas deferens showed
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“Bladder

Narrowing

t
Anastomosis

rt
Induration

Obstruction of
rt.vas deferens
( betore operation )

Trans-septal
vasoepididymostomy

with advancement
(atter operation )

Fig. 6 Diagram showing right ductal obstruction and
left orchiectomy after bilateral herniorrhaphy.
Transseptal vasoepididymostomy was perfor-
med by partially separating the right
epididymal body from the testis (Case 4).

complete sperm in one case and only the heads of

sperm in three cases. Testicular biopsy revealed

Johnsen’s score to be more than 9.0 in two cases

and between 8.0 and 9.0 in two cases (Table).

Postoperative semen analysis demonstrated a
normal sperm count with positive motility in one
case (Case 1), the presence of immotile sperm in
two cases (Cases 2 and 3), and azoospermia in one

case (Case 4). The wife of the patient in Case 1

became pregnant thirteen months postoperatively

(Table 1).

Comment

Obliteration of the vas deferens can occur as a
result of its inadvertent severing or ligation dur-
ing herniorrhaphy®*. Inguinal wound infection or
extensive scar formation also can lead to obstruc-
tion of the vas. It often is not fully appreciated
how tiny and delicate a structure the vas deferens
is in infants and young children, and these
patients are at greatest risk for this complication.
Indeed, bilateral herniorrhaphy in infants has
been reported to result in ductal obstruction in 2%
of cases, a statistic related to the inclusion of the
vas deferens in the hernia sac in about 159 of
cases®.

Vasovasostomy to repair the vas subsequent to
herniorrhaphy is more difficult than after elective
vasectomy because the ends of the vas almost
invariably are entrapped in scar tissue, and their
anatomic relations obscured. Sometimes the vas
has been ligated, cut, or obliterated at several
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Table 1 Summary of testicular biopsy and semen analysis results in patients undergoing vasovasotomy with vas

lengthening for obstructive azoospermia

Smear from cut end of vas

Testicular biopsy

Postoperative semen analysis

deferens (Johnsen’s score) (M = motility)
Case 1. almost normal after 2 months
complete sperm spermatogenesis 17.2x10%/ml, M = 0%
(t.: 9.4 after 6 months
rt.: 9.0) 31.8x10%/ml, M = 10%
after 12 months*
58 x105/ml, M = 10%
Case 2. hypospermatogenesis after 1 months
sperm heads only (It.: 8.9) 1.0x105/ml, M = 0%
after 12 months
scattered sperm
Case 3. normal after 1 month

sperm heads only

spermatogenesis

4x106/ml, M = 0%
(lost to follow up)

Case 4.

sperm heads only (Ft.2 8.7

hypospermatogenesis

azoospermia

x  Wife was impregnated.

points and resection of these segments is necessar-
y. It had been thought that vasovasostomy with-
out tension could be performed only by mobiliza-
tion of the vas from the lateral pelvic wall and by
partial testicular elevation. Silber” even has
proposed autotransplantation of the contralateral
vascularized vas, if the vas of the better testicle
was partially resected or is unusable for some
other reason.

We have documented that it is possible to com-
pensate for a vas deferens defect of more than 10
centimeters by mobilizing the convoluted initial
segment of the vas deferens together with the
epididymal tail. One of 4 patients showed a nor-
mal sperm count with positive motility postoper-
atively, and he impregnated his wife; a normal,
healthy, full-term girl (2820g) was born. This
pregnancy rate of 25% is rather low in compari-
son to other reports of vasovasostomy after
vasectomy".

However, our series was composed of patients
with long-standing iatrogenic obstruction and
marked damage to the vas deferens.

Ductal recanalization by mobilizing the
convoluted segment of the vas in three patients
with obstructive azoospermia resulted in sperm in

the ejaculate in all cases (one with normozoosper-
mia and two with oligozoospermia). One other
patient who underwent vasoepididymostomy with
vas lengthening by partial separation of the
epididymis from the testis, had no sperm postoper-
atively.

Thus, our clinical experience suggests that
elongation of the vas deferens by mobilizing the
initial convoluted segment and the epididymal tail
to allow vasovasotomy to be performed without
tension is safe and effective for the treatment of
obstructive azoospermia in some patients with a
large defect in the vas deferens.
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Operative results for
varicocele——Comparative
study between pregnant

and impregnant cases

Department of Urology, Chiba University
School of Medicine, Chiba 280, Japan
(Director: Prof. J. Shimazaki)

One hundred and twelve cases of varicocele, who
complained male infertility recieved var-
icocelectomy and pregnancy was obtained at 36.
69. The patients were divided into two groups,
pregnant and nonpregnant, and compared with
male factors.

Pregnant group showed shorter infertile interval.
Higher plasma FSH and prolactin levels were
observed in nonpregnant after the operation was
well correlated to the pregnancy, but twelve
months later pregnancy was not correlated with
seminal changes.

In conclusion, factors expecting pregnancy were
short infertile interval, low plasma FSH and
prolactin, and early changes of seminal findings.

(ZfF 199041 H 17 H)
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with Diabates Mellitus
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mm?, WBC 7500/mm?®, |5 Ifi &k 55| E}“%“ PIt, 18.3%
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Fig. 1 KUB shows bilateral renal stones and cal-

cification of the vas deferens.
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Fig. 2 DIP shows hydronephrosis and ureteropelvic

stenosis in both sides.

mean progressive velocity 38um/sec (1E3# 30—
40), mean track speed 51ugm/sec (IE# 45—50),
mean linear index 86%, mean linearity 75%,mean
lateral head displacement 2.7um.
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vas deferens associated
with diabates mellitus
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Takuya Ueno, Riichiro Isoyama,
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Department of Urology, Yamaguchi University
School of Medicine, Ube 755, Japan
(Director: Prof. J. Sakatoku)

Calcification of the vas deferens was incidentally
found during the examination of urolithiasis in a
25-year-old man suffering from diabates mellitus.

Ea T

Semen analysis, which was done in order to inves-
tigate whether the vas deferens was bilaterally
obstructive or not, showed normal findings. Ther-
efore, seminal vesiculography was thought to be
not only unnecessary but contraindicated and was
not performed.

(Z4F 11989 4 10 H 20 H)
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INHIBITIORY EFFECTS OF FUCOSE
AND FUCOIDIN ON SPERM ATTACHMENT
TO THE ZONA SURFACE IN THE HMASTER

Kahei SATO

Department of Cell Biology, College of
Agriculture and Veterinary Medicine, Nihon University, Fujisawa 252, Japan

Abstract: In the present study, experiments were designated to examine the effect of simple sugar

and complex polysaccharides on the attachment of hamster spermatozoa to the zona pellucida.

L-fucose inhibited markedly the attachment of spermatozoa compared to other sugars at the

concentration of 50 mM. D-fucose, on the other hand, reduced partially the number of spermat-

ozoa attachment to the zona. Fucoidin, an algal polysaccharide rich in sulfated L-fucose, was a

very potent inhibitor, completely blocking attachment at the concentration of 200 xg/ml. Several

other highly glycosaminoglycans showed noinhbitory effect, suggesting that the inhibitory effect

of fucoidin was not simply due to its charge or sulfate. L- or D-fucose and fucoidin had no effect

on sperm motility under the present experiment conditions.

(Jpn. J. Fertil. Steril., 35 (4), 741—743, 1990)

Introduction

Mammalian spermatozoa must undergo
capacitation and the acrosome reaction before
they contact with egg investiments (Yanagimachi,
1981). Because spermatozoa first attach to and
penetrate through a glycoprotein coat, the zona
pellucida, it is of interest to postulate that the
sperm-egg interaction involves complementary
surface molecules on the gametes’ surfaces.
Huang et al. (1982) have reported evidence that a
coformation in common with L-fucose and/or
L-fucose polymer, fucoidin, may be part of the
recognition signal between gametes of guinea
pigs. Further, they have suggested the possibility
of the inhibition of fucoidin for hamster and
human gametes attachment. In the present study,
effects of fucose and fucoidin on hamster sperm-
egg interactions were investigated.

Materials and Methods

Chemicals

Fucose and glactan were purchased from Aldor-
ich chemical Co. Fucoidin and heparin was pur-
chased from Sigma chemical Co.

For experiments of the gametes interaction, a
modified Tyrode's solution with bovine serum
albumin (mTALP, Yanagimachi, 1982) was em-
ployed.

Zona Attachment Assay

Hamster gametes were prepared as described
previously (Sato etal, 1984). Zona attachment
assay was performed, according to the method of
Huang et al (1982). Briefly, cauda epididymis
spermatozoa were incubated for 4 hr at which
60-709¢ of motile spermatozoa were acrosome
reacted. An aliquot (30 x1) of this population was
mixed with 0.3 ml mTALP with or with out
reagents to a final concentration of 2 x 10 sperm/
ml. Twenty min later, cumulus-free, zona-intact
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hamster eggs were introduced into each drop of
the medium. The number of spermatozoa
attached to individual zonae was evaluted visual-
ly by counting at various time intervals up to 30
min with the phase-contrast optic at 100 x
maginification.

Results

Effect of Simple Sugar on Sperm-Zona Attach-
ment in the Hamster

Results obtained are ahown in Table 1. Under
conditions used in this study, in control groups the
number of spermatozoa attached to each zona
reached a plateau value 15-26 at 30 min after
insemination. L-fucose tested inhibited markedly
sperm attachment to the zona. D-fucose also in-
hibited partially sperm attachment. At the con-
centrations of D-fucose used sperm motility was
not noticeably impaired in any of the test groups.
On the other hand, D-glucose at the concentration
used reduced the number of spermatozoa attached
to the zona at 30 min.
Effect of fucoidin, a polymer high in sulfated
L-fucose on spermzona attachment in the hamster

As shown in Table 2, fucoidin showed the high
potential of inhibition of sperm attachment. in the
presence of 0.2 mg/ml, spermatozoa were vigor-

SPERM-EGG ATTACHMENT

HAE2GE 35 % 4%

ously motile and repeatedly collided zonae, but
none attached.

Effect of Fucoidin on Sperm-Egg Attachment in
the Hamster

Fucoidin is a sulated hetropolysaccharide
containing a high proportion of L-fucose sulfated
at the 4-position (Bernardi and Springer, 1982;
Medocalf and Larsen, 1977). This substance was
the most potent inhibitor of sperm attachment
(Table 2). In the presence of 0.2 mg/ml, the sper-
matozoa showed vigorosuly motile and collided
with zonae, but they were none attached.

To determine which ‘gamete was affected,
either eggs or spermatozoa were separately tested
with fucoidin before insemination. When spermat-
ozoa preincubated 4 hr were tested with 0.1 or 0.
01 mg/ml for 20 min, rinsed these thoroughly, and
mixed them with eggs in fucoidin-free medium,
spermatozoa attached barely to the =zona.
Pretreatment of eggs identically, prior to mixing
with untreatment spermatozoa, did not reduce
attachment.

To know effect of other polysaccharides (hepar-
in and galactan) were examined. These substan-
ces had no inhibitory activity on sperm-egg
attachment.

Table 1 Effect of simple sugars on hamster sperm zona-attachment

g edliled of medium Concetration Number of sperm attached Inhibition

(mM /ml) to each zona (%)

None (control) — 25—29 0

L-Fucose 25 15—18 25

L-Fucose 50 0 100

D-Fucose 50 0 68

D-Glucose 50 24—17

D-Galactose 50 26—28 0

Table 2 Effect of fucoidin and other polysaccharides on hamster sperm-zona Attachment

Shstance added to medium Co?ﬁf;/trrrit)um Numbetrooiascxfrzn;nzttached Inlzlal/:;mn
Fucoidin 0.1 1—14 77
Fucoidin 0.2 0 100
Fucoidin 1.0 0 100
Heparin 2.0 24—29 10
Galactan 2.0 22—28 0
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Discussin

The present data provide evidence suggesting
that fucoidin and/or L-fucose inhibits attachment
of spermatozoa to the zona at the site of sperm
surface. The present result confirmed the result of
Huang et al (1982). Also, it is suggesting that
L-fucose may be part of a recognition signal of
sperm-zona pellucida attachment in the hamster.
L-fucose has been reported to block fertilization
in the acidian (Rosait and DeSant, 1980). On the
other hand, we observed in the present study that
D-fucose inhibited significantly sperm attachment
to the zona pellucida. According to- Huang et al
(1982), D-fucose can reduce the number of sper-
matozoa attached at 30 min by 30-40%. Inhibition
of the present result was higher than that of them.
At the present time, this discrepancy is explaned
clearly. perhaps, it may be depended upon differ-
ences of experimental conditions. The study on
involvement of D-fucose on problem of sperm-egg
attachment are cxpected.

Fucoidin also has found to be an inhibitor of
fertilization in the brown alga (Bolwell et al
(1979). In addition, fucoidin has been known to
inhibit the bidin-mediated agglutination of sea
urchin eggs (Glabe et al., 1981). From these results
including the present observation raise the pos-
sibility that L-fucose is conserved as part of
gamete recognition signal. Were L-fucose to be
involved in fertilization of such deverse species
and, then does one account for speciality of
gamete binding? At the present time, however,
sufficient data is not yet available in any system
to answer this problem. Further studies are re-
quired.
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The rate of positive reaction by pontamine skyblue test in normal pregnant rats and in pseudopregnant

rats into which blastocysts were transferred 4 days following induction of pseudopregnancy by administra-
tion of reserpine and by mating with vasectomized male.

The rate of positive reaction by pontamine skyblue test (%)

Time of autopsy . Qroup
Reserpine Copulation Normal pregnancy

Day 5 6:00 4,9 (44) =

8:00 9713 ( 69) = -

10 : 00 2,/5 (40) =

12 : 00 3/5 (60) — —

14 : 00 5.5 (100) 276 ( 33) 0.8 ( 0)

16 : 00 4,6 (67) 4.8 (50)

18 1 00 = 7.7 (100) 6.8 (75)

20 100 = — 9.9 (100)

Table 2 The number of cells per blastocyst at 24 hours after transplantation in rats with pseudopregnancy
induced by administration of reserpine and by mating with vasectomized male and at 8 p.m. on Day 5

of pregnancy in normal pregnant rats.

No. of No. of blastocysts No. of cells

No. of rats  corpora recovered per blastocyst
Group lutea transferred (2) (M+S.D.)
Reserpine 10 196 75 (38) 83.4+17.6
Copulation T 84 58 (69) 61.5+11.8
Normal pregnancy 7 101 = 83 (82) 40.5+6.8
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