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A Study on Leuteal Function Assessed in

Terms of Basal Body Temperature
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FOICHEL, k059l E2&ET61flIc>nT BBT %
B L, ABNI25H] (40.9%), BREE2SH] (46%) B X
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EABRARTHENCEEIICESITS estradiol fliz
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RERSEDPRHT 2 L IR T, BIEGTESPSI T LR
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&R 3 short luteal phase BT HZ L DB, 7%
b, BBT % — v LHiRARRIR A & Al BRI
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2. ERNERAZOLVEE 3 AULOREHEY 2R
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FLL—ERLDOTRL, Py OEFEFTZ LN
M bRl FZT, FK0306]F 59 i B v T,
BBT & LHH¥B IO EABREARTERED 2[HTIC>
WTAHFL, WIERMA2Z3B X OUH steroids fi & DR
ERELT, SHICKROKEE G,

4. BBT O FHHA¥» 4 AU EZET S EHTE,
WNEAMAZ L3 B EOREE R LVERL, LALK
£¥DOFICIBWTILH progesterone M HREITKETH
o7z, LI L estradiol f& & OEICITAHEIZEED bivix
oie.

5. BBT O ER#EATHESKZE#MEE, A
AR CRE L AV ERTHINRSH 2D, M estra-
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hoje.
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A study on leuteal function
assessed in terms of
basal body temperature

Akinobu Kohno

Department of Obstetrics and Gynecology,
Nagasaki University School of Medicine

Findings of basal body temperature (BBT) over
3 consecutive cycles were analyzed with ovulatory
females, and the relationship between the result
obtained and luteal function assessed in terms of
serum steroids level in luteal phase and of en-
dometrial dating was studied. The results are
outlined herein.

1) Frequencies different from those in previous
cycle were rated as 36.1% for planimetric luteal
index, and 52.1% for highphase score. Only
one cycle appeared in 3 of 4 cases in whom short
luteal phase was seen.

2) A cycle at which deviations in serum steroi-
ds level and/or endometrial dating were observed
was sporadically seen. This revealed considerable
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variation of luteal function in each cycle. luteal function. The results obtained appeared

3) Days required to reach a high phase of available for prospective evaluation of luteal func-
BBT and the extent of its post-arrival maximum tion.

fall was studied to explore their relationship with (B2fF : WEFn584E 9 H26H, 4#B)
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4. HEBROEEAFEEIC LHRH 72 b 27k L, 1 EENEOL L Yrarned-be: (2
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L, PEERE AR

(Jap. J. Fert. ster., 29(1), 11-17, 1984)

#
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&, SRR OMF AT REEAT R, NTWRIHE R
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DT, BFOEHEEMA T ZIC#ET 5.
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WHRE L VHE
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UT-EHREZFLE LA, 1ol e, 10/

14~195541%, 201413704 D#H1114 TH DTk, ZDOWN,
R RIT10f 4 4, 20fK8 4 TH D, N, 2084
o 3 4B &2 e PEBRAFE, 2 44 ICH prolactin (PRL)
e % B 7.

R R ARG 3 # HULEEE T 5 L0 T
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i PRL ffiA320ng/ml A DL didE PRL L L, %
LEE, 52 O SEARRAL b DR L.
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(RIA) T Lo TH77vy, LH, FSH (3%Mfx~ & H
v, PRL (3 NIH 2ok E hedifkz2 n T, X,
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HIH & o f%
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% 1B, closed circle 1345 2 BEME A& %77 L7=A%, LH,
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(LH pi>60, 18§>100)

A # FSH B 0
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M 4 FSH B i
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4. ERERARBEICHL, 10174, 20fK 2541
LH-RH 7= F&HE{TL, *OREEE RIS
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451 prdE A #13 Normal range DLDODBLEIDTH,
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7 M E P LH FSH | it 17 {51 %4 ‘ I\i(;;rggl Low poor f{i}[‘j’%ﬁﬁi
10 pg/ml pg/ml mlu/ml mlu/ml|
B 11 | 52.9+14.4 | 255.5+58.6 | 23.1+13.7 | 10.9+ 2.3 4/ 7 4 0 0
| 28 | 47.2410.2 | 311.9+40.3 | 11.7+ 3.4 | 16.1+ 7.5 6/10 2 3
20 %15 | 64.3+28.7 | 283.0+33.7 | 11.4+ 2.7 2+ 0.9 4/ 8 3 1 0
o | B2EE | 43.0+ 9.8 | 249.8+38.3 8.2+ 3.0 8.9+ 1.2 5/ 7 L 4 0
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EFlmm), gEEe T e | RS E| % 0
g | P M SRR £ P LH | FSH |LHmE| o5
! . pg/ml|  pg/ml| mIU/mll mIU/ml| mIU/mll mIU/mll §ER—w o e 5o
L\ WF | MEEE L= ) 18R 51| 516 | 25.2 | 10.4 | 47.1 | 24.5 | 5 FSH |2 ERIE
ol1a| 6np | (=) | 2m 98 | 575 | 31.9 | 9.4 | 927 | 13.4 jgﬁ¥§i{
3lat| 728 | (=) | 108 87 | 365 | 9.1 | 4.5 | 104.2 | 19.6 Iiggg:l
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4120 37 A (=) 161 88 400 2 14.5 64.5 18.7 o
: i fe 955 . 206 Normal
6|2 | azp | M| 10w 155 | 4205 | 8.8 | 5.0 | 33.3 | 16.4 |"ormdl| GIPO
s Normal
6|21 14548 (=) 4H 209 | 860 | 12.9 | 6.3 | 6.2 | 112 |Noroe
5 . Normal HE‘E?‘%’: 3
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( e ({t,‘;ﬁ 80kg)

2 b, LH fifi s LH-RH KUSITE 1, 52
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9. LH-RH 100xg 1 E#EOHTHRIER LI TIE
FlEEe6lzL:. i LH-RH F 2 {72k
241K, 16.7%FFL, X, RESAF—r3FT~
< Normal range 2H[EEMK FSH gThol. EHI
1, 2, 413 LH-RH #5654, H&%¥KETIISHML
AL, BRI hvwABRERESTREAC, &
BB #Ez o, JER 1 ZZ0BRBFBUEARELLD,
AR R L. EF 20X 5z, LHRH #5
26H Ho BfE%d: LH-RH £5 & g%k ofic
EEOBEERHZHAHET H 5. o 45EFNE, LH-
RH #53H, EREREIShWwcERLES, miRME
Z1I0HLINTH 2T,

£ &

10144 H R 3201z e L, 4B R S Edic b
o THhOHEMEZZZTDZENEL, EAR A —
VL2 EEAROENE1IEL Y ZHTH 5 2 & h
O, PEIEELEETH S LELDNL. T OELER
ANDEREARICE VT, g, 10fiekwnwTiz, &
BRI ZOFRLE LTREEETH Y, REARE
FHOENEE D AR, S0, dHe LZEARE
FOFIZE, REBOVO BWEHEE k) T4 T 5
anorexia nervosa |IFR® 7LD 7z.

A SO EBU R ED0%LL 1, 5 2
HBETTEBRRTWE D, FixoRetcid, F4ITmR
L7zZ <, 100174128V TiE, 82 EEAKROFEH
£ 1041274 B, 20fK1541cvTiE, 1B, %2
BESEF SREITEIRD T, R4 T, 174453.1%I

FE2EEARERD T E ok,
REBDLIT 6~26 %D FPHCTE 14.1+£5.1% &
L DBER], 18.2%P, 17.8% I L, RRBEETH >
7o, X, HoEEAROFIELELY LRIBEIEN
BERHZ N, HEZIRL, PRSP LHELE
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TWa. 7B, FHEAREELE 1 E, 62 EEARE

MizE & ndork.

ERE R A R A1941c LHRH 7= b 2177
SF-EERL 451 EE4E H &3 Normal range 754 <, [HIiX
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MHRTIE Low poor EINLL, MMARIZED 2K
HTEAEERETCE D LEZ bR

LH-RH #5ic X 2 TEREOKCICRERL VAT
v A FOEERIEH SN THY, estrogen (2% DR
DIHERDH D ERBHELMCE N T W 590, $hb
%, ERMEEL CHEIRRTENC B 1 %5 LH-RH KISO K
X, Z® estrogen LULOHEINZE S EEZHRTW
291078 AE], MEBREFEAOME estrogen L)L L
LH-RH i, FRc—ERMHMIE AL 7k 2 2
7-. X, LH pifi2s@v o LH-RH icxtd % LH
KPR ENWEEh T3P, LH #ifi: LH net
increase (355 1 B, 2 EEARL L LICIEOHBEER
e

LH-RH Bii#5iC X 2 BRI RIT K E K 2
LML TWS., Fx ORFETIR424T 7T LIRS
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T OHEIE=1v 1 % luteinized unruptured follicle %
b DF424 T 44 TI.5%Thole. £, Th
D 44T _RTEEHIZI0H PIN TEABERESH S L
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Ezbhiz. HREAREH~O LH-RH HigEC
X 2B ORETIE, FELPO 13454, KB
BLIDRZF 14 L, PRIV ATVERD LD, JHESE
BORTHTH DB FBEER2E ST LTI L
mE, EMEPHIIBRIDTFALVWEIRAT W S, &
fe, 7w I 7T SfEIE OB TI64F 7 4 D3PEDR
L7zib L oo, L TiE, X AW EEELT
LH-RH oOf@hini ALz X % JEIER S atsh
Tn5.
EARBEOTRBICHAL TF, TOMPEICI VERA T
BREICWT 0 7o s, BEEEA, FHOREERA O &
AL D L, EARERA 22—V, T SIRIRIERE
Lixhbhvw, 20T, 7ei 7 viICKIBLEWEL
EEARS IOTEREAR, v, FERaIcHE
SLZUMETEAMEA R ST LT, BHWEROX
g, ISR be CUBER LR, TIREBERE ER
bl ZO7, HEIRFERICEL T, HEmE L
Wz 7wy Kaufmann therapy 233k & Ed bz L &ix
5. 2T, BEBMEER R EITE TR EE
PR OEROAE L b#E 2 6D FEREORIE &
I RIZBWT, LH-RH O@ERHE I RERRENDL D
LEZLR, 4%, ThLOBRFELED THRIFLTY
{FETHS.
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Clinical studies on secondary
amenorrhea of young women

Tomoko Adachi, Yumiko Shimodaira,
Mitsue Muraoka, Hisami Matsumine,
Yoriko Wada, Atsuko Kuroshima,
Shigeko Yoshida and Hiroko Ouchi

Department of Obstetrics and Gynecology
Tokyo Women’s Medical College

Clinical and statistical evaluation was performed

on 99 young women with secondary amenorrhea,
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of age 14 to 29, visited to our clinic since January,
1981 through August, 1982. The followings were
concluded.

1) A weight loss caused secondary amenorrhea,
especially in teenagers with significant difference.

2) Weight loss rate was 6-26% (mean=+S. E.
14.1+5.1%); weight loss rate of 2nd grade ame-
norrhea was higher than that of Ist grade.

3) Secondary amenorrhea related to weight
loss was found more in 2nd grade than in Ist
grade amenorrhea patients of teenagers. On the
other hand, there were no significant difference
in number between Ist grade and 2nd grade
amenorrhea patients of twenties.

i e T - FTR - A% - Tl - BE - HE KR {17 ) 17

4) LH-RH test was performed to secondary
amenorrhea related to weight loss patients. Most
of them showed “normal responce” as defined
by Kurokawa’s Classification in Ist grade amenorr-
hea patients. On the other hand, “poor res-
ponce” was found more in 2nd grade amenorrhea
patients, which showed secondary pituitary dy-
sfunction related to hypothalamic dysfunction.

5) 100 #g of LH-RH was administrated to 42
secondary amenorrhea patients intravenously, and
seven of these 42 had menstration, four of them
had ovulation as recognized on BBT.

(ZAF : WEFNG84E 4 A22H)



BROMOCRIPTINE-HMG THERAPY FOR
HYPERPROLACTINEMIC LUTEAL
INSUFFICIENCY

Takashi KANO and Kiyoshi NISHIKAW A

Nishikawa Gynecological Clinic,
4-68-3, Kitakyutaro-machi, Higashi-ku, Osaka, 541, Japan.

Abstract: Effects of bromocriptine-HMG combined therapy on bromocriptine-resistant
hyperprolactinemic luteal insufficiency were investigated. In 11 control patients with blood
prolactin levels of less than 25ng/ml, HMG significantly increased secretion of estradiol (on
Days-3 to 0) and progesterone (on Days +7 and +8). In 6 patients with hyperprolact-
inemia, however, no significant increases in these hormones were detected, suggesting that
the effect of HMG is reduced in hyperprolactinemic condition. Bromocriptine-HMG com-
bined therapy was tried in 7 patients with hyperprolactinemic luteal insufficiency. In the
patients where blood prolactin levels were lowered by this treatment, estradiol and proges-
terone were significantly increased, and the high phase of BBT was prolonged, demonstr-
ating the effectiveness of bromocriptine-HMG combined therapy.

(Jap. J. Fert. Ster., 29(1), 18-21, 1984)

Introduction

We demonstrated that bromocriptine admi-
nistered in the follicular phase is effective in
treating luteal insufficiency accompanied with
hyperprolactinemia in the follicular phase, es-
pecially in such patients with lowered blood
estradiol in the late stage of follicular phase!»?’.
In the case where normal development of
follicles is not attained by this treatment, the
use of human menopausal gonopadotropin
(HMG) should be considered. In the present
study, the effectiveness of bromocriptine-HMG
combined therapy in bromocriptine-resistant
hyperprolactinemic luteal insufficiency was in-
vestigated by comparing normoprolactinemic
and hyperprolactinemic luteal insufficiency in
term of the estradiol-secreting responese to
HMG in the later stage of follicular phase,
and in term of the progesterone-secreting res-
ponse to HMG in the middle stage of luteal
phase.

Materials and Methods

Suject patients were 12 women (23-34

years) with luteal insufficiency showing basal
body temperature (BBT) profiles correspond-
ing to types IV or V of lizuka’s Classifica-
tion®. Hormonal profiles comfirmed to last
for at least 2 menstrual cycles were also in-
cluded in the criteria for the choice of these
patiens :  blood prolactin levels in the follicu-
lar phase were 25ng/ml or more"? ; estradiol
on Days-3 to 0, 150pg/ml or less (average
of two days) ; and progesterone on Days+7
and+8, 7.0ng/ml or less (average of two
days)?. Eleven patients (25-36 years) with
similar luteal insufficiency but with blood pro-
lactin of less than 25ng/ml were included as
controls.

Bromocriptine (CB-154, Parledel®, Sandoz)
was orally administered for 7 consecutive days
beginning on day 5 of the menstrual cycle,
HMG (Humegon®, Organon) was intramusc-
ulary injected in a dose of 150i.u. on 4 every
other days beginning on day 5 of the mens-
trual cycle.

Estradiol and progesterone were radioimm-
unoassayed by using estradiol and progesterone
assay Kit (CIS). Prolactin was radioimmun-
oassayed by using prolactin assay Kit (Dina-
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significantly different.

bot).
Results

Among 11 controls, blood estradiol and
progesterone were increased by not less than
50% after HMG treatment in 8 and 9 patiens,
respectively (maximal increases: 348.2 and
533.3% respectively). These hormones of
controls were also significanty (P<0.01) in-
creased in their mean values. Among 6 pa-
tients with hyperprolactinemia, HMG-induced
increases in estradiol and progesterone reached
more than 50% only in one patient (estradiol,
113.7 and progesterone, 57.7%). There
was no significant difference in the mean
levels of either hormone between pre- and
post-HMG treatment (Fig. 1A and B). In
general, the greater the increase in estradiol,
the greater the increase in progesterone.

When estradiol did not reach 150pg/ml
after HMG was combined
with bromocriptine in the next menstrual cy-

bromocriptine,

cle. In the patients whose prolactin levels
were lowered by this combine treatment, the
increases in estradiol and progesterone were
enhanced as compared with those obtained
The mean levels
of these hormones were significantly (P<0.01)

with bromocriptine alone.

O hyperprolactinemia. 1-17 :

Case No. *P<0.05, #xP<0.01:

elevated from their predrug levels. In Case
Nos 20, 21 and 24 the rate of increase in
progesterone was nearly twice as high as that
in estradiol (Fig. 2). The BBT profiles were
improved and the dip in the high phase di-
sappeared in all cases except Case No 22.

Discussion

Hyperprolactimenia may cause luteal in-
sufficiency!»?*®. This type of luteal insuffi-
ciency is usually treated by administration of
bromocriptine in the follicular phase!»? with
the intention of decreasing prolactin-induced
inhibition of follicular growth?%*. Bromocri-
ptine therapy, however, does not produce
satisfactory results in some cases, suggesting
that the inhibition of follicular growth by
prolactin acquired chronic or fixed properties
in those patients. In such cases, the use of
HMG should be considered. Some investi-
gators” states that follicular growth stimula-
tion by HMG remained unchanged even in
the hyperprolactinemic condition, whereas
others® reported that hyperprolactinemia in-
hibits follicular growth-stimulating action of
HMG. Our data support latter possibility.

In some patients, progesterone in the lu-
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teal phase responded to bromocriptine-HMG
therapy more sensitively than estradiol in the
later stage of follicular phase did. It might
be due to bromocriptineinduced inhibition of
luteolytic effect of prolactin®»®.

These results indicate the rationality of
bromocriptine-HMG combined therapy in
bromocriptine-resistant hyperprolactinemic lu-
teal insufficiency. In this combined therapy,
bromocriptine enhances follicular growth-sti
mulating effect of HMG by decreasing folli-
cular growth-inhibiting effect of prolactin,
whiles bromocriptine reduces luteolytic effect

Bromocriptine-HMG therapy
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of prolactin. Thus, combined use of these
two drugs enhances progesterone secretion,
and improves the high phase of BBT, offering
a reasonable treatment for bromocriptine-re-
sistant hyperprolactinemic luteal insufficiency.
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Ovarian Steroidogenesis and Adrenal Function in the

Patients with Polycystic Ovary Syndrome
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Kunihiko KAN  Eriko KATAYAMA  Rihachi IIZUKA

Department of Obstetrics & Gynecology,
School of Medicine, Keio University

LY HEIINEGER (LU PCO) OFBLMAEF L, RIBEKREREDCHEOFELRINT H72wIc, LITO
Wz fimote. b, FAMmE O IIREIRNLZ FRFICRLL, £BRAT v A FALVECORWEEZ R,
Sl F Fhue EVROTFIRF AV SV OARETROE, REORMETL>%k. FFFrrEro
HIEREEE O LH-RH o6t 5 K, kXL D o#Eo L) PCO TikE LH, LH-RH 1234 2iEF
KIEHEEw bhiz. DHEA 3, PCO TRIIE#IRMLPICBWT EA R o bh, BIFRERREZEZ R
% DHEAS 3 E53ENED b olz. BLREIER#% DHEA KU DHEAS 3EFL, 4bkiE=7F F b
v itk DHEA BRESh ERLEZ. Zhbo®ER, JiEhko DHEA OfFER, EH - PCO
Lh Rl aEETHY, RIEREEET PCO ITBWT bR L3, R bhisolk. d-androste
nedione ¥ testosterone &, PCO IZBWTHEIR EFLTRY, JIREIRLT TIX, 2O ELFIEHEETD
57, &[Eo DHEA KO DHEAS B LIcBlER O = K he VAR, TV AF S VARIC K58
i3, PCO 2B 3RIBREDBERUIIRAICE T 2BEAXBSORTEEET 3 bDTHoik. PCO
CBIF3A7FuA FHRLEVOREEMHE, JPRIZBIZ22TF A FAAEURBER X520 TRL,
JEA LT PRI X B pEATIE L E X b,

(Jap. J. Fert. Ster., 29(1), 22-29, 1984)

S PERPEIRIAREERE (Polycystic Ovary Syndrome LA
T PCO) OFESIE, 19354F Stein & Leventhal %3, #&
AR, BEvEE EREEE#ME L, WA0IE0%
BRI MEIE R & 5B B —E ORI A DRER &, #IhFER
Lizz &g, BLESTWS. ZOIROBIEL, R
Mchy, MAEOEKREZRY, ABECEERVHET
CEHORREAELTEY, ZhOPEREND. 20
X9 I E SPMVEIIR LIRFRL T 5. bhubihix
TOX O R SPEREIEL ARG L, REE, PRI, SR
PEFLT5—HOENE, SYERIEIREIEGRE & HRTR
LTw5. —3%, Stein-Leventhal JEFEREIL, PCO Dix

PO BHLEEL IR M O —FEBEITHh D, AHICE
Wi, #BRARERNE, WP THS.

PCO DJFEMRICIE, fEx ORBAB LS TE .
JLAETIX, radioimmunoassay (RIA) 7z & D& E V]
TEHEOHERT L D, WSWFHIRIED b S hE8k
DOEDREENTWS. PCO DFRICHT 2R & L
T, W7 Y FeFviEX Y Z0REE T Fe ¥y
TR bwul G % aromatizing enzyme (ZfEEE
EBDBLNIH, 4 BTRAT A FhLVEVE, 4%
AT uA RA&NEVICERRT S 38-hydroxysteroid de-
hydrogenase IZ[EE#B» 5 L3558, & DHEA - &
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DHEAS [fifif & b BIBEEDBIEALVE VR OREE
el 28, JUEAGOMMELERER LT 58, AT
TR O R E RIE T B, PHESF P hrEY
DEELSWERE L T58%, SHRoH =REshT
WaLo0, KEZOFERIMHTE TWins, IR
Thb.

4E], Fixix, PCO DR L LTORIERERS O
THEERREL, in vive 1ZBI1FB, PCO JIHEOD ste-
roidogenesis # B3 % 72D ICLATF DRFEE T2 7.
PCO H#H ORI K O TPEFIIRIL & [RIRF IC 8R1 & 1T
v, IS+ FKbrrErRERATFuA FERVEVE, RIA
X VREL, ERIMBOMEA LV ELhIRE L
Hlgtpat 7o, i, KEOTF R e bEre#
B L7tk REORIMLEZTR>T=F K he Ericwtd
IR RIS OMEZ BRFT Lic. EHITE, T4
FUEEIZL Y, RIBRESELIIHLCOb, Rk
DREEITEV, EVOFMAEBRLOT, TIITHEE
T5.

wR - HRAEE

PCO OBWMED, F1ICHESATHAHE, T
SO RLR RGOS T 5 PCO OBHi RO 7.

# 1 PCO #M criteria

®© HIEEAR

® HH/ICHEEHE 0.2m] CHE, FHABRIE
2B bEEIIE T

® clomiphene 50~150 mg/f - 5 A (+HCG)
CTHEIRE T

@ v PRL fEEH (30 ng/ml LLF)

® LH-RH test ic T, LH pifEk#krywsEs (20

mIU/ml PLE), RUSE#F, FSH J#ifE, Kk
L LIZIER

RHg0T, BHRKRBEE i AE R OB I AR = v
7 — I NEASE & 3T IR - PRIREE R O /e
5, 10 criteria O~@ % TEELHHL, HE
MM EsEH X Y 10H Bic, LH-RH test #MifFL, cri-
teria ® % fi7- THE204H] %, PCO fEF & Lic. wHHE
LT, FEHEFREMEEBIY, TEHFEOZD
FEERFHE B0 = AL, EFEAREY 2F
L, ABsFfie:, Ipieny (AREEES ~7H) I
HBHFALFIE, EFHFBAL LTBERL. JRHI,
WIhb, SBEOBEEET LT, BIERERE
R e b o b T EILE, BE, SR ERSOERTR
LTwirhoi. %7z, PCO, EFEEL L, KGOS
GLienPnd b 1y ABUANE, [5REREEE

FE - PA - EFR - - SR

(23 23

WEHITDZ Lidaol. PCO o2, BERO
AIRRAT R ORERSERFT Ric X v, #1874 PCO &
RS hiz.

DR ARIMBR I X, BIMERFFE@IARIPEEIC, 7 b A
e F = — 75 ~ 6 BEAIRMIC, JPHMIEL £ T
AL, EBIEFIcERMHEICE2E TRMLLL 2. [
i, R LT, ANERE D ERM L. mE, =
DB VIiEE SEEL 7288, —20°C ICHUEHRFL
T, JPEgkL 7.

SF R b e €T BIERIIE L PCO SRR OIS
¥ WHHRET T B 7ewic, IEHEA 4412 PCO B3 84l
LT, EERMETOSH, HMG (tax =g
AAH ) B LH: FSH=1 : 1) %, 300IU—[q
BEEicT&E L, 100%ICFAkROFETRILEZ T2
7. &biz, PCO 2B ¥ 3 EIBFEREOEE L Rt
T 57, PCO FEM 2 Flickt LT, #iinib REichic
VFEXFAFY Y (FHFrv; A7 HHD) 2.5mg
%, EFAHIKS00m] (I L A 21T, [FIER
DM E AT >7z.

S FrrbrofilEl, £1739474Y b—74
# LH-FSH JE* vy vEEALT, A—kEz 3H
HIE L TR E RIEE L L.

AFuA FARNE VT, FEESLL )RS R
#2TFwvA KRLEY - PUMTE, 72500 New Eng-
land Nuclear Corporation XV, AF L7z HtER T
A FALEVIZEY, RIA IZTHRIELT:.

PIEREET, Mean=S. E. o THEIHL, FEERE
%, Student £ 7 & M X D {TirD7z.

w R

(1) LH - FSH

TR SRR A KON PCO S ORI - JIHLH
BRILE O =4 K b e Co i, R2IRLTWS L 5
iz, LH @ZEFFEAFRMLE T, 12.4+2.64mIU/ml
(Mean=S. E.) T& % @ gL T, PCO &HE T,
33.8+3.41mIU/ml &, fEBRER0.001LLF THEIC EH-
LTwiz. %7, JEEEBIRMICIEVWTH, EFI.95=E
1.61mIU/ml, PCO 38.94+4.18mIU/ml L fHEIZ EFL
Twie. —JF, FSH &, EHERARMEIM5.5+1.61

mIU/ml, PCO HE#12.4+1.82mIU/ml L HEZ=ITE
B ERTEY, MEECHETH . JIREHIRILTIC
BiF5ED, EH14.4+2.35mIU/ml, PCO 12.6+1.34
mlU/ml &, 3 Y FFOHEHmETRL T,

(2) LH-RH 5=z b

H1RUCK21E, SEHERSRE x>/ PCO EF
@, LH-RH 7A rOFERERLIELDTHY, K1
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* 2 Mean+S.E.
* i i BE M ¥ AR o
iE w PCO iE W PCO
LH (mIU/ml) 12.4+2.64 33.8+3.41* 9.95+1.61 38.9+4.18*
FSH (mIU/ml) 15.5+1.61 12.4+1 .82 14.4%2,.35 12.6+1.34
DHEA (ng/ml) 3.46+0.61 3.94+0.67 7.63+2.34 15.4+3.66
DHEAS (pg/ml) 1.47+0.32 1.47+0.51 1.53 £0.39 2.04+0.50
44-A (ng/ml) 0.37+0.06 0.72+0,05%* 1.09+0.21 12.1+2.96**
i (ng/ml) 0.25+0.06 0,850,155 0.63+0.15 4.96+0,93%*
* p<0.001  ** p<0.01

LH miu/ml FSH miu/ml

500+ 507

400- 40

300 30

200 20

100 10

—
180 min.

K1 PCO ##icsi3s LH-RH 7 = b

0 30 60 120

LH, [M2ix FSH OfERTH 5. £HESE, EH I
e Al LH-RH 7 2 b 24T L7284 O RIERE
% Mean*S. E. TRLEZHDTHS. FLITEIRT
W3 X9z, PCO B#Fo LH EOEBHEIIEEIC LR
LTRY 74k LHRH okt L<ix, HH Tl
R G ERLTWS. ¥z, PCO ¥k iF 3 FSH
WEME, K2 mdnd, El#ERO LH-RH 2303
SRIGE S, IR A OBENICEL, FEEE
BB LITTEAR.

(3) DHEA - DHEAS

PCO BFITHIT 5 RMIML - IIRFHIRILF o DHEA-
DHEAS %, £2IRLTH 5. Fiff o DHEA

0 30 60 120 180 min.
K2 PCO BfZFiwriysd LH-RH =21

flE, EHEA 3.46+0.61 ng/ml, PCO H# 3.94+
0.67ng/ml &, PCO 2BV TR LHETZ OB D
DO, HEZIED Shic sl JIEEIRILT DHEA
fEix, IEFIHEAT7.63+2.34ng/ml TH B DIZxL, PCO
15.39+3.66ng/ml &, 1Zo XY Lz FRMEANSED S
, EFESHEMTEAREEERDL L oI b LA
bhb. —7F, DHEAS [FRMMICBWTIE, EER
AN 1.4740.32pg/ml, PCO H#1.47+0.51pg/ml L%k
AMERBETH -, %7, PIEHIRMLICE W T, E
B hHA1.53+0.39pg/ml, PCO H#2.04+0.50pg/ml &
LTI PCO IZBWT EABFEHAZE » bR, fH

BRERD b7k,
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ng/ml
6.0
4.0
-
- 1 2
2.0 g i
) 4]
B Bx
:D1] fa

{3 PCO M# 505 BREIBRNH% O KA
i DHEA ©Z%H)

(4) BRREIRHTAT%® DHEA - DHEAS

X3 &V 4%, PCO HBHOBRGIBRATHEITHI L ,
#it% 7 A HoFigmF DHEA XU, DHEAS Ofiz
FL7zbnTHs. DHEA - DHEAS fiL b, FiiifE
Fgiciz, HoNTET T 2EHAPED bl

(5) =+ F hm € BEERiIHOIIEHIRILT DHEA

(A

B 5%, FHiHic, HMG 3008447 2 #ARA#EE (1 [E
Bikvk) BTV, ZONE 10530 IR ER T O
DHEA izl L=b0ThS. EFHFATE, &E
Bi14.4+3.7ng/ml X v, #5#16.3+2.3ng/ml & EH
L, PCOEBFIZHBWTIE, 19.9+4.7ng/ml £V, 27.4
+5.8ng/ml L FEPED OGN, Zhoo BRI, IE
#iRA, PCO BEFLLFREFAY oL L
MLEND, PCO BFICRBITS LADOEED, XDk
{EDH BTz

(6) =F F b w v rgLp# OISR DHEAS

filx

6%, HMG 300HA7 1 [AIEHIRPIH 5% O JRE
JRifis DHEAS fi%, R“Lzb0Ths. FEMEIC
EooENEL, HRBTHRVWEERND, BEIFHLO
», EHFEFEAN, PCO BH L L EAMEDLATHS.

(7) *4-androstenedione - testosterone

#1I12iE, R & O IRk ML+ 0 d-androstened-
ione &\ testosterone fEZ XL Tdh %. *d-androstene-

FH R FR A SR

(25) 25

2g/ml
20.0f
15.0F
10.0F

50 13 4

ﬁ .\

4] 4]

53 B

Al I

4 PCO B#EFizH 5 BRYRRM%ZOORK
#if DHEAS ©Z%H)

dione ¥, FMIM TIE, EHEHA0.37+0.06ng/ml (2%
LT PCO @Em#Tix, 0.72+£0.05ng/ml & PCO TiZ,
HEIC (ERE.0LLLT) EHLTwiz. JREFIRILF
12 31F % 44-androstenedione fEDFEHRIT, & HICEHT,
EH#A1.0940.2lng/ml THHDIZx LT, PCO &
#T1312.0942.96ng/ml &, PCO TiE, MI2fE0HED
TRkEnREFERL TN

testosterone ¥, FAHIIML TIXIEH#HA0.25+0.06ng/
ml, PCO ##0.85+0.0lng/ml &, PCOICBWTHE
i (fERRER0.01AF) EHP8® b, JRRRARIL T
T, FE#EHA0.63+0.15ng/ml izxtL, PCO B#
4.96+0.93ng/ml &, PCO THEIZEWEY, B b
A, *d-androstenedione DA & [FEERIC, JPHLERIRMLIC
BWT, ZOEZIFETHO.

B) Fx¥ AH YV ic X 20l

#3113, PCO BEFIZFXH A4V 25mg %, A
BE LA ORBMFAEEAT v A FALvECEHIE
LR THS. EhiTz b bEFICL T, HMG
300BANT & — [RIEE: 14105y DRI K O IREEFAR M D =
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ng/ml
HMG
60+ control administration

|
—

—

e—— PCO

o——o [
X 5 DHEA

TrA FAVEAIEOHKEELRLTHS. DHEA -
DHEAS 2B\ THBER AT 3 AV v itk
TN ERD T DIZR LT, *d-androstenedione
Tt B HEZIERE D 7 s o 72, HMG #5403,
DHEA - “4-androstenedione [21%, [RIEZIEDEW 5
hicht, DHEAS izt 2REDREL, bTFrTho
7. Rz OJEDRT, JIEFIRMLICS W CHEETDH

.
£ =

L RERIEIINIERRE (PCO) 1, i THMD ZH5S
WERZL2ILP1Db BT, ZORKIRELRAHTH
200RBRTHB. PCO OFEEE, FPRADRTFrA
Rk Ve VISR O BRIk B RS, #SRE D
EEHESh TS, LeLars, FETIE, PCO
JREEE{AD steroidogenesis X, IEH JRMaHITHIL & Rl
EThHHLEWIHANBE. iz, PCO I\ TR
BB, TORKICEELTWE EWIREDL BB 5,
AR s Sh Ty, SEofkx OffgE ¢,
PCODW MO T LR b HE R 7o Fa ¥
VREEERIC, BBREOBELED TH L.

PCO BENDZF F b v U REMIE, kXY 0#

% PERIMEIN B I 3317 © Steroidogenesis

BRMESREE 29 %1 &%

HMG
#g/mi Control administration
4-0- /
3-0- /
2.0- /
1-0- /
-
v —*PCO
—o IE ¥
X6 DHEA
% 3
DMX # 5-#
KA DB B 5 JUR i
KA T T
85 v B9 M gMG
DHEA case 1| 9.6ng/ml | 2.5 |10.0 | 15.4 | 29.7
case 2| 2.8ng/ml | 2.0 2.8 4.1 6.2

case 1| 2.4pg/ml| 0.5 | 1.4 2.4| 4.6

DHEAS
case 2| 4.5pg/ml| 1.6 | 1.8 1.4 1.8

case 1/0.88ng/ml| 0.53 | 1.24 | 6.4 | 27.0

‘4-A
case 2|0.94ng/ml | 0.58 | 0.59 | 5.5 | 10.8

HEnLEY, W LH-ER FSH fizRL Tk v, JIg
BARILTP O =T F e EofEd, RMFO L0 L35
B bhieho . i, 4hkM: LHRH 233 3
LH OfRIFIEE L0, FSH OIEH S & 122
RSORIEERTRERS, BRI ORLEL—5T5 L
ZHThB.

€3k, PCO FRBIZBITBRAF v FhLE L EIED
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RICH LTI, Bro7 7e—FRREhTETWE
25, in vive ITBITBHRALE VEIER BT 5 72DIZI
HEARMAB D 257 v A FALVEY 2RELRIL 720
1%, McNatty et al. - Devane et al. I[ZHiZ, A
WTIE, EHFLARNTH Y, FCERM TS 52

Gonadotropin 512 X % 44&N incubation R L vz

BFx OFEET, IPEEEIRMGT R OBIEDITHES 72 v
i, BESEONEASH, ROVAAEIETRELD

LEDLIhB

IEH I BB IZ 55 F % steroidogenesis (1, pre-
gnenolone 17« hydroxypregnenolone dehydroepian-
drosterone (DHEA) ## T, *d-androstenedione 734
FRE N 504 RAERRRK L,
one 17« hydroxyprogesterone # #%ifi L C*4-androsten-
edione MRS B4 RAREEIIFET 52 LI3E
FLioTns. Fiz, RETHE, UHEHIHIHIEIE T
3, 34 BERBREAIR AT v A FhvE AR
ThdLnbhTnsg

DHEA (¥, 20X ) 75d RERBEFOAT A F
ANLELTHAHICLb LT, EF IR
LWMAPIZ AW END Z LI nE SATE Y, R
' DHEA ofikiE, BIFEECSWTAERSATWS
dehydroepiandrosterone-sulfate (DHEAS) 233 IZHM
it 233 T desulfatization # 917, DHEA 234Epk &
RTwd tnbhTwiz, ZhidEMimF DHEA A3,
apNF = RO ANE#Z T2 &%, ACTH
DREIZ L Y Z O SWBENTILT 5 2 LA, Z Ol
LENRTWS. FErcRIEREGHm*¥ko DHEAS XY o
DHEA O4&RiZfifEt s L Bbhs. LirLiah b,
IE# Ef s8R A O JRER T DHEA fE1, HEC
Figmrf DHEA X D b ER LT3 Z &A%, 4EO
WrE o Lz, EHIL, kDT Fhe By
Pz X0, JEEFIRMILS DHEA i, FEZEILE
mnboo, ERT S 2 L RS Zhb0TFE
X, ERIMEHOHIIRICSNTL, TF Fhr UK
TEEDESY XV © DHEA OGWhdb5Z L&, MR
B+ 5L0TH5. iz, PCO FREIZHWT LFEERD
HEIRENTZ L 13, PCO 1T 1T BKRMIMF O
DHEA f0FRZ, HEBEP LD THD L)
i, ARELEVWLDTH O,

PCO REHE DG D —> T % 35-hydroxysteroid
dehydrogenase [E#EHiL, PCO (274 5415 KM
DHEA OFEfliz, ZO—fRille LTn5. RIFEICE

pregnenolone progester-

WT b, JIEERME DHEA ffiiz, PCO <%, EH
PRI E VL ER LT, o7y KXo
DERZ, Evoht, FEARLEA TR AL &6

&« F - SRR (27 27

iZ, Fit DHEA {3, % PCO TixEMEEZ~T
LOOFEA EZIFD LR T, Lavd, DLEiFk~
DEERLELI I, 4 RERBEOAT A FELE
VIZBWT L, JREEARIMY T, progesterone, 17a-
hydroxyprogesterone Ofi# & 1, PCO IZBWTHE
CHEEZRLTWS. HHEE, PCO JEEX Y ERWL
P MBI O B LR EBRIC B W T, IEF TN IRk
- PCO YRHTZE BRI/ D progesterone, 17a-hy-
droxyprogesterone AERREENICIIZERS LN L &, R
LTWwW3a., ZhbH03EHEZ, JIEH 035-hydroxystero-
id dehydrogenase PfEE%, PCO DK & 3 2%
HFETH LD LEbRS. /- PCO BHEICBT KM
o> DHEA i3, EFIEHIREA & KL Thb52
n FRBEICL EEOoTS. ZhiE, fiORTeA ¥
AAEUH, PCO ZBWTREWILERKTRIIIC
Bz BH, Zhix DHEA OUUcR T 5 49WwED, &l
B O Rsko DHEA itz L Thirnwz kick b
DEBEPRS.

—7%, PCO i B J % RIEKARKEICEH L T
DHEAS OfIEREX VitE ShatEbhs. HIb,
KM DHEAS {235, EREA L PCO BFEITHW
T, BLAEERZEDOAANW T & X Wil L,
DHEAS ZSWJjt#izZE» onmnw tHfEfllahsd. PCO
HEFIZ BT 5 IR © DHEAS OFfER, I
H BV ZEDFEBITEWT—H® DHEAS 4 sh
TWaZEeNEzLAS. ZDZ LiE, DHEAS %K
AR AEEERE L WITR oA, IRz N T
HEpkE - DHEA 23, JRLEZ ORI IZBWT, +
N7 x2— MEERTERESHAD DO TEAVWNE, HRS
%, DeVane et al. IZRIBEE L PCO 2B WTIE, [E
TINTWDEZ L EFELTWSD, SR~ D5
BT BHERERIT, hiHKT b0 THS. L
Lait, HARAD PCO BH TIE, BHedE brek
IR E®BMTH Y, ANENAMERIZOWTIE, —F&
DOHEMELOLDOLEEZTND

7, SEOMEICBWTE, T F e
THZLIckD, JIEEIRMLF © DHEA fHo EFZ,
HEZIBDONLWLOOEFEEAL Y PCO BHED
ST KEXLEDONT-. DHEAS o EHIZ, EX
@A, PCOBE L L, BMTHo7c. PCO BEITHW
< DHEA o B, KEnoid, HK L 7ZIIRAR
CE5LDTHBZ LD, :%—zrmz.s.

FERAYAF Y AT X DR R EREERSIRER T
%, DHEA, DHEAS H) T, ZOPIHIIESED Hiv
TWBH, 0%+ K e Cr2AR LZERTIE,
IhETRRIZFELHERETILOIIC, RESNDDI1T
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Fiz, DHEA 0FTdh Y, Jilticiiy 2 DHEA 0
EERBEMT TS, e, HREOEBRERRICE W T
b, THNOLOHIEENFENTWS. Fiz, 44-androst-
enedione 1ZHRNWT L, LLMHEIZIREL, B bhTwn
5. i, RIEREEHNRED 14-androstenedione & %
Wik, BISRBEHERECZRTF oA RALEL LY D 44-an-
drostenedione ~ DI DTEFED FIREME A RIE L T W 5.

P EDOFEELBIET S L, PCO OFERE LTORIF
BRSO RREMEE, munb ok Bbh, ki,
T IIERE A o, DHEA 4y, fEELAWS
LBEME EINTWED, 2 LS ROMEICL Y EE
Shic.

ek LV, &I PCO BFITRB T ARMMLF DT v K
v 7 AEE, BRkD PCO BFiclh L Tthhrwinbh
T, L LA, RFETE, JIREIRLS T >~
Fu XX, BOTERL TSz EBRED LA,
4/J-androstenedione 23V T testosterone X ¥ % DHE
MA, XV OLECKEE LRROERTLOR. F
7o, TR MR UAWESIERE Y OEICKLT, E
WAL VARICEME TS, ThooHEI, HH
%0 PCO PRI D 2 7 v A Rk )VE VEEARE
OFEIC LRI TS X 9T, BEFEEECISLOL
DL A, PCO KRBT HIIUAHEOHRKIZLE LD
LEZBNS.

Yen et al. 1%, FBEFEHICHIT 2RI EREEREO R
2, IENE, BHAL#E, 2 e F 2 feed back R
EBZTIo) ORI TF Fha ey OSWER %
PCO o &% %, PCO JIROIEEIIZ, ZF F b
REVORFICEBLDOLLTWS. SH, BB
REDRENIZRD BN O ds, HeZ, Yen et al. O
T2 X 91, SR BKROBEN LD D Hhin
TEXVTHE, ZWRMEIPRORK L Ui, PRt
DIREPETH Y, JIROBEZ=ZRWLbDLEZD
FREERINVE D Th 5.
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Ovarian steroidogenesis and adrenal
function in the patients with
polycystic ovary syndrome

Yoshio KASUGA, Yukio NAKAMURA,
Takanori YOSHIO, Kunihiko KAN,
Eriko KATAYAMA and
Rihachi [IZUKA

Department of Obstetrics & Gynecology,
School of Medicine, Keio University

Steroid hormone levels in both peripheral and

FH PR - ARl - SRR (29) 29

ovarian blood obtained from polycystic ovary syn-
drome (PCO) patients were measured by RIA
to clarify the pathogenesis of PCO and to deny
the existence of adrenal hyperfunction in PCO.
Human menopausal gonadotropin (HMG) and
dexamethasone were administered to PCO pa-
tients.

Elevated ovarian DHEA levels in PCO were
noticed, while DHEAS levels were comparable
with both normal and PCO. The concentrations
of DHEA and DHEAS were decreased after
wedge resections of ovary, thereafter administered
HMG elevated the levels of DHEA in PCO.
These facts denied the existence of adrenal hy-
perfunction in PCO.

Markedly elevated *d-androstenedione and te-
stosterone levels in both peripheral and ovatian
blood were noticed in PCO.

According to these data, abnormality of adrenal
function in PCO patients and enzymatic defects
of PCO ovary were denied. Elevated steroid
levels were probably caused by the overproduction
of them from polycystic enlarged ovaries.

(A} - FRFNS84E 8 H12H, f#i8)
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IS4 4% DS IEH PEIRER % (75 5 FIAERICE S 7. EPEIRERIAE R O 1 B2 B 243 o CLS $45.
C X BIEFPEIREHIERIT 51.9% THRIKIZ X V 15.0% LK T L7z, IEFIZE 2 106K O L flchotz. MEE
4 RR1647 T3 AR O PRIRE ARG R O PEIREHIZRIE 17.5% CIHERIE 1 flo A Th otz HREEdiz iz HEoR
A 2B ahol. BLZ 0B HMG 352X % 6 FOEEFBRED bhi:

VI ESABER 2 TIRELESE S 5 B2 by, EHEIEL, 1 EMmAR, IEE A& I3 kIEh
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(Jap. J. Fert. Ster., 29(1), 30-34, 1984)
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B3 20 s D, FIREER ARSSRIZB N T D,
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5. Elo, —H T, FEHEQKRRIZIEMICHIZ>Tun
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DIEFIZOWT, B L 2 TORABOKRIT 21T, &
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FOBBARGERE & & 2 b BIEFIIC OV TRET L 72,
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(1) R, BFBERNEOMER (F1, %2)
#11x, WBFS54E 14EMDIER TH B . RITAEBER
$342flrh, RV L2730 (79.8%), EFEHRAT
JELT 6941 (20.2%) Th otz IHHEROFE 26.0 %
T, JRREAIERE23.8%, BREARME34.8%Th Y,
FEFEMEAITAE D5 230 RCIHER SR WVEAINGE » & 1
I
# 1 EHE LR
(S. 5541 A ~12H)

| oom | mmen | & 6ok

VB8 P A i 273 65 23.89%
e J& 4 AN 4 69 24 34.89%
Eid 1 342 89 ’ 26.09%

2B L R
(S. 50%#: ~8S. 514)

b g | B R | I R R

JECE P A Ao 365 68 18.69%
ot 8 AN 230 61 26.5%
fis 595 129 21.7%

# 2 13 NiERRET L 72 I FNS04E ~ 514E 2 4ERH D fEf T &
B0, RITEBE RS 595 B,  JREMERILE T 365 4
(61.3%), HERMEAITAEIL230M8 (38.7%) T D, HFn
S554F 14RO G 75, RBHAIEQ LR PFAEIC (p<
0.05) HNL Twvi7z. % 72 IBFIS04EEERE DITIRR O
1321.7% T, BBEMERITAELS. 6%, B MEAITERE26.5%
L, WARISSAE L AEHI ORI O 25, ATHESR A5 H\ ME
Az 272 (0.05<p<0.1).

(2) A (1)

TRIEBER O RNTHIE O34 .24 2 34ETH O 7=,
BRBEHEARATAE & G RMERATIE & Ol 55 L, M
AHEAEA. 42,3 4F, FEFEHEARILIE 3.7+2.4 45T, fhfi
PP LTS, EHERIE OB D, AT S E
WEA AR 2. X, REHEBOEERE R 5
&L 2AEDD BUERIEORICE W T, 100617 43f14T
B (43.0%), 34ELLEOBHTHBWTIE, 242{5] 4 2654T
IR (10.7%) Th D, 24END SERBOBOSVEE
Z (p<0.05) HETHOk.

(3) AUEHEH (X2)

R - BEHL - AR - EK - B - KA - B (8l) 31
HE(A)T0 4 69 % (A)70 5
60+ 60 o
BRETEE BREETHE
50 4.4+23%F 50 3.7+2.4%
(n=273) (n=69]

EH W

2 »7//’//.%‘42
2 4 6 8 10 12 14
Feram (F)

K1 FEHIFE4L.222.34 (n=342]

ENR 3 B o # e m
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7
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BE T i .(1?3.3%)
B2 OREEFR & s

TIER R 2 B (REREZR 1 >TH 5L 0) L
A CRERREB 2L ETHZ D) LITHHELE~
Matd 5 &, B 34261H2044 (59.6%), HEARET
3420513845 (40.4%) Tholz. &, HAMITEWT
FHREZEEL TWa 7w, RIERTHIEH 13282
1278 > 7o, ARERJEEBME o MRS 204 #1460 1
(29.4%), HEATEOFIEZRIT138HH29%] (21.0%) &,
B KE D J5 AR R A3 E A (0.05<p<0.1) 1T
Hot-.

TR K 2 2o CEERERET 5 L (K2) 7
—F—F 2 NEEERE, BMBEOR SRR EVE
[z otc. F - REF3426 0 5 6 FIBETF-i B
87, BABELL3MF, AEF2006 &GRS D58.5%% 1
BB, JHRKTFICHER LGtz ina -,

(A) PBBRTICH T 2 IHEROBE (£3)

AILRERFE T, RUEEHEIIREREF & & 2 515200
FEFIIZOWT, EREBEOETOEHICONT, EEKR
KREOANVE RERESTL, FEEERSIE, &
ORvEERTE, AR, EMARIEICHELL.

FIRAT 2B 2 ERRE, 2006536 (26.5
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TEETRIRIC 51T 2 PEIFHE 6 1 6 o B R M BR 3

% 3 FPHETIC BT B IR IRR IR/

i g GREIR3R) )

N E R A Moo B B oA
WOABETRS | 9/ 28(32.1%) | 16/ 72(22.2%)
mPIRME RS | 9/ 27(33.3%) | 3/ 24(12.5%)
AT E | 5/ 16(31.3%) | 3/ 11(27.3%)
mA @I E | 7/16(43.8%) | 1/ 6(16.7%)

3t | 30/ 87(34.5%) | 23/113(20.4%)*
& fE 1 | 60/204(29.4%) | 29/138(21.0%)%*
* p<0.05  ** 0.05<p<0.1

%) ThY, EFOEIRRI2HH8%] (26.0%) &,
EIE—F L T, RIEFREBME L EHEH L 2 kT
5L, JRHLRT-BOMURE ORI 8THIH 306 (34.5%),
PR T AR OIERZIT 11365234 (20.4%) Td

D, FRRETEMBOMERS ARICER (p<0.05)
ThHol-.

(B) FRBAET T 5 ik O PEIRFA R A O S0 R

BEIRFA R A OWBHEEOYEICEE L TiE, REZE
BEL AW IR T BB IRE L, ERRCTREZIRD
IR TRERR A O BB AR R & 3T L i o, IR
RIT-BOAEES7HIZ 35 1 2 TR E I BT 4658 ©, %
D 9 bR O PRI R A AT 2921 (62.8%),
RIE BT 139 (29.9%), X HMG-HCG #ikiis
TSI 34EH (7.3%) Thol.

WIC PP T Bl R & PR PR R IEIC X v 7B L,
Z ORI EHIE O B R CHRIRFE R A6 & ARG &
A U (R4 ~FKT7).

W, BEHLE, BRETORETORME L.
X, BEPEIREM L, AR, EEEEZ0.3°C
DIEc24tEE Y, WRMIGL12ED RS nid
#E L.

) HABEEERARE (K4)

* 4 HEBEAS R

® 0 B 57 =
gaagy | K XK

*5§”9F9”ﬁ%fﬁigﬁgjﬁ§i 70/96(72.9%)[37/68 (54.4%)

FOIRBEME | 4/96( 4.2%)| 5/68( 7.4%)
TR/ A S PEIR B sk | 4/70( 5.7%)| 5/37 (18.5%)**
W 8RR # $ | 4/28(14.3%)| 5/28(17.9%)

* p<0.05 ** 0,05<p<0.1

URBAR-T- ST Bl 9 b, BIRESREAR SR 28 47
(32.2%) Thol. RFRANEKII6EL T, z0d
HAEZIBEIPEH BT 107 (65.2%) Thol. HRhHE

ATERE 29 %15

DRAEMIRIZ, ROPEIPG R A LEE70/96 (72.9%), &
FEFE37/67 (54.4%) &, BOPEINFRABLGHIFERIC
(p<0.05) HRTH2l. REMEICET B IEREREZ
R OPEINE RAME S & R ORICE LB ol
7, B BEINE % 5 o BEC oW T, (RIEEE
DR OPEIFRAE GBI L, ERRT R VVE
[l (0.05<p<0.1) itdHoi.
i) SEPEIRAIE (%5)

# 5 EYEIN AN AE

T o
wmrans | K K

ﬁ%mWE%%ﬁﬁﬁ 45/100(45.0%)[5/42(11.9%)*
3 TR T 8/100( 8.0%)| 0/42( 0 %)

YIRS ShPEIR R %% | 8/ 45(17.8%)| 0/ 5( 0 %)
TR /A A7) 8/ 27(29.6%)| 0/27( 0 %)

* p<0.05

SRILERF B8 7, SEPEIRIEAIIAE (2274 (31.0
%) Thole. WHEEHEGT 14288, BEAHEITH
T 2 BRPRIREMIERE, R OPRIFE R A G 45/100
(45.0%), tRIEMS/42 (11.9%) &, FEOPEINFH AR
ERPARIC (p<0.05) MR Thol. X, HHIEH
HUEOWIEREICIE, IERGIE 1 4 L3R e ol

i) MEARETE (R6)

# 6 MARIE

BOFET | o
wanpy | AKX

36/56(64.3%)(4/18(22.2%)*

H BRI E R

IR, R %K 2/56( 3.6%)(1/18( 5.6%)
W /AR PRI A M % | 2/36( 5.6%)|1/ 4(25.0%)

YR/ il B 2/16(12.5%)|1/16( 6.3%)
* p<0.05

DRBAPR T BRAERTHI, MR EEX16f] (18.4%)
Thol. TEIEEREITAIREN T, BESECHT S
HRNBEERAIER 13, R OPEIRHRAIE G 36/56 (64.3
%), PRIEHEA/18 (22.2%) TH Y, MEHEIIEEHIE & 7
iz, ROPIIFREARSHEI AR (p<0.05) @HR
Thole. RGN, EOPEIRARAGRE 2 4], WK
H1plLO¥Tholk.

iv) EARRIE (%7)

W%@%imﬁWW*,%ﬂﬁngmmﬂ(wA%)
Thote. JEEEEEEESUAN T, BREHECHT S
ARPEINEHRE, B OPEINFE R A G-E7/40 (17.5%)
T, RIS LA PEIENNE 1 A o
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®7T BARIE
; B =
enns | k%
40Pk IR A B B R 3 % 7/40(17.5%) | 0/11( 0%)
IR 1/40( 2.5%) | 0/11( 0%)
iR B RBEIR AN S |1/ 7(14.3%) | 0/ 0( 0%)
R E BB 1/16( 6.3%) | 0/16( 0%)

* 8 EAMIE IR 5 HEIRFHFA %R

# 0 ¥ 5 | HMG-HCG

FRAEE B 5

HRDBRIR I KB A % 7/49(17 .5%) 15/34(44.1 %)
e Y EE S 1/40( 2.5%)| 6/34(17.6%)

iR AP [1/ 7(14.3%)| 6/15(40.0%)
TR K 1/16( 6.3%)| 6/10(60.0%)

Ofc. HREES, BOBEIFFREAIRGHE T 1 FRR DD
HTHo7.

v) AR ECK 2 PRI Aok (£8)
PATHE O PEINFE T A 0 A io S AR I BRI LTI,
HMG-HCG #E0OZFRE Rt Uiz, A I E165ER]
o, HMG-HCG FERATERZ106] (62.5%) THD
7. WEEIEOCHT 2 AREEINEARIRIE, BOBEINE
FAEERET/40 (17.5%), HMG-HCG HeE:Rt 15/34
(44.1%) &, HMG-HCG #ENA ZHEINEHRITEE
Iz (p<0.05) BERTHOK. X, EFCHT 2ITER
b, FOPEIRFER A ER1/16 (6.3%) 2L, HMG.
HCG ##:136/10 (60.0%) L HEIZ (P<0.05) HERT
WD

z =

—HRIZ, AESSRICET B JRFEMEARIE & IR D
ElEIToWTIE, REERESLZNESHTNSSD,
HEHZ BT b S04 ~ S54RI e~ 4 B AT L 72 BEFn
55 4R 14RO, JRFMERTEOHIABHEAL T W
7zb.

TEHIFIZOWTRRERICL Y 24 E, b5
SEMEETANENH B, SEFLIT, 2EUED
SEFNZOWTHRET L7z, Lo L7ieds s, HiE o EFI504E
~SUEDRRFNTIEAY,  RAEHIHIAS 3 4R TS 3k
ERETNDBHEOROEMERD, 0z LTk
RPE 7 LI X Y EPEIIE 4 5 7 KIg N OUTAED BN
Siom I X 5 b0 ERR IR, X, RBEOED» D
b, PR, RINREESATAESEELVWLEEZD
iz,

AIEREBORRFT O, K1 > Th 5 BlEE L,
ZIKIZE S TWHEAR L A L L7z, Hihner

(33) 33

test B ZRE, o2 TORREICONWT, BMEEOLE
IERPERTHo7-. Hihner test Bk OFINEATED
F5 RIEHRR R LE NS EEH IS WTII S BR 2 B
3%,

FIEDOHDWEDOE LWL Y, RIERED S 5
URBRT (AR ANE, MBEURMERIE, MAREI
BE, EHARIUEE) o5 556, MBEMHICEHTLH
MLTERTWED, BEUZRWWT b AIEIFEFIS04E ~ 5147
OBECIRIIBRRT 2 & TEMNI17.8%CH LY, 46
DT TIE58.5% L2 L L #NL TWwWiz. ZHIZHek,
FEREMERIE & 2 S CRIEF OREERIK A, HLE
VHIE T E O L TR A IR SN TR D LB
zZbhs.

AEEFREA & U CIPRAT % 5 Lo fl O TR 1326. 5%
ThY, NMUESEOHER L IZERBE THOH,
PRBRFOLBEE L Z 2 bh b b ODEIRERIE34.5%
LAE (p<0.05) KIHEROMMME R . Zhi, &
% OPESRFAR AN OB e BT A T, AR E
Zx LT HMG-HCG EES—ESh->ob 55T
BERYTZ:Ez2 LN

RO BRI ROHUEITIE, HERICES A0
BEICERT 37210 T, Rk OREB O
PDEE L. o TORERKE % &0 L nn IIEEF
BT I 1T 5 AR AMI465 M &,  EREARRE
ICEE, JIRATOREICAE LR L.

AR SRR W TR, BOPIIFBRAREICX
D, ERAELCBWTRAMOKEELH» S5, REIC
I VIEEROM EEFED . T, EEEERS BE
DR D FREE D HRAyE 5, I Clomiphene #:5-T
i, 2RMCIPERT S L, HINETRLNR,
EPEIIME /A (luteinized unruptured follicle) & 7z % 7w
LD, FOREDEVEV AT LADL T h B 4E
U, R, HRCEV 2SI VWEEILNRS.
L# L Clomiphene #5 O EHICIEZ DR ZIES 1T
X0, B3 BRVIR TR T ISR RE B T
L, L T#*0 Clomiphene 12 X %S4 ik o HALIE
Ady, RECXZMEROMEELZFE DL LEL
bhiz.

SEHRORME ESE, AR Bichvw T, ROJkIn
FRHIZ X D %2, 45.0%, 64.3%DF %N/ PEIREL
BRI, KET 5 LHEIIR, EERIIEL ETL
7o, Z ORI, B OWMEIE UKETH 559,
zhig, AE® Clomiphene (50mg) #%5.Tix, A%k
DIA#EE LR W o Dikx ICERBENICERE R R
L, Z£&® Clomiphene (150mg) #5 T#IH THZIHE
SIEE R BIERNRS WD EE L bR, o TEE
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DRvEEHIGE, AR EICBWTIE, ZOHEEDRE
EElZ X Y Clomiphene DL E# R L, ZhE kT
RETHY, KEEBEVEHTEWLEBEX O &
#lx, fEHx DRI T NP R A O G REOL
R A RAEIC 70 % LR S iz,

PRIRREE O bR & S p AR T EITB VT,
ERE ISP S < e l),ttlﬁﬁﬂﬁmiw
DIH, RE Y ROBRIE R ARG, BiiREIC
ZORRGHFETE o, B TER J«H}C@h
HMG-HCG JEIc>W T oM E 12 L, RAERNCK
T AR PEIIAMRIT44.1%, ITHRSRE106% 6 f1] (60
%) &, ROPIRFRAOERICLLELHERTHL

TEUEAR 6 BlOPNER & LTiE, 4flA hypogonadot-
ropic hypogonadism Té Y, hypergonadotropic hy-
pogonadism 5. LT LERTH D72,

Pbodizry, JRERTomMEL LT, Hfk#
BEANAYEIZ1E, Clomiphene {#f# DR %, MPEIpM:
JEIE, AT EIConTiE, Clomiphene 0iEififk
H&, N (%055, hypogonadoropic hypo-
gonadism) 1ZoWTlE, HMG-HCG #iEN i TH 5
LS e, AIBEHA BRI v, HaniERE
FITFBICELADODID, ZORIZONWTIREHILIT
W& 17o TETH .
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Clinical study of ovulation induction
on the infertile patients

Naoko Shirakawa, Nobutaka Yeoshida,
Yasuyuki Suzuki, Kiyoshi Urabe,
Nobuyoshi Hayashi, Koji Hayata,
Tsuneko Kamada, Tai Tun Lin,
Kenji Shimizu, Shunzo Kobayashi,

Teruhisa Akimoto and Kaoru Sekiba

Department of Obstetrics and Gynecology,
Okayama University Medical School

Analytical study was conducted on ovulatory
disturbances of infertile patients who visited
Okayama University during a year of 1980.

In this year, 342 patients were treated and 89
of them became successfully pregnant (26.0%).
Out of 342 patients, 87 had only ovulatory distur-
bance, 113 had ovulatory disturbance complicated
with other causes of infertility and the remainders
had other causes.

Eighty-seven patients were divided into 3 groups
and their individual cycles were investigated.

1) Inadequate Luteal Phase: Total number
was 28. Normal ovulatory cycles were observed
in 72.9% of them during Clomiphene and Cy-
clofenyl (BLS) administration, and 4 became preg-
nant. On the successive cycles after administra-
tion, 54.4% of 28 cases continued normal cycles
and 5 become pregnant.

2) Anovulatory Cycles and Ist Grade Ame-
norrhea : Total number was 43. Normal cycles
were observed in 51.9% of them during CLS
treatment, but decreased to 15.0% after inter-
ruption of CLS treatment. 10 cases of anovu-
latory cycles and one of Ist grade amenorrhea
turned to be pregnant respectively.

3) Second Grade Amenorrhea: Total number
was 16. Only 17.5% of them showed ovulatory
cycles during CLS treatment and only one pre-
gnancy was recognized. But 6 patients became
pregnant during HMG administration.

From this study, it was confirmed that CLS
treatment was effective not only during but also
after administration on Inadequate Luteal Phase.
But it was not recognized in other groups, there-
fore further treatments such as HMG were
thought to be necessary.
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Clinical Study on the Human Follicular Development
and Ovulation : Correlation of Ultrasound

and Endocrinologic Assessment

JENNERKZER G AR SRR (EE  HATOER)
¥ 85— i
Kazuo SENGOKU
Department of Obstetrics and Gynecology,

Asahikawa Medical College, Asahikawa
(Director : Prof. Tetsuya SHIMIZU)

TICEAE 25 L L, BEENEEICY 2I0a%E L E EoMEBA o CISEFENE L © S
Eo, LH ffi & ORBHBIRICOWTREE fFa27c. SbIC, WMARFHMER 25 L U, @F I
L B R URR SE EE O ik at 3 X OUPBAIkER steroid i, BEREWE steroid fEOWEZRA, LITOHERERA
7

(1) HBERBIBEIC X 2 IR 83.6 % Th Y, /Il L RIGM E AT % 2 L2VRR S
hiz.

(2) BEWWIEEEOPEINE LH peak %24R:HILANIC69.0%, Eo peak #R48IFRILANIZE5.2% TS
fic.

(3) AR IR & PSRRI ERME L O CE VW ERY, & bICETRIMEEHHIELI6mm 2k

DIMIX Ee, P. fHL bEfEEZR L.

(4) HEIRR D ¥ 75 A BRI R G % 41.8% 258, T ORFOMEIEIK steroid fEIZFMEEZR L.
PLEX RS EEEEIc X 0 BEII2E, PR TFHS TR TH S EEFLMICL, BEKRZEY £
MR S OICESE T A L ETRRTALOLBEZLND.

(Jap. J. Fert. Ster., 29(1). 35-46, 1984)

I #

BEERER G 2 T, JIROMIESA), HMikE ke IE
IR T 5 2 L, NEEREED S b3, AFEE
Wt L EEARETH S, IMORE, BEIRRETIZEEL
T3, FEREREMAE, AR, R estrogens DER
HEICEVHERILTER. £, HKED radioimmuno-
assay (RIA) EoERizE bav, A LH, estra-
diol ®HIE ¥, THEMR gonadotropin DOEHHE, JFHLD
steroidgenesis & V72 NASWSEHIEIE 2> B HRE 2370 &
RTETWS. LL, THONAFERIREIIRD

il

steroidgenesis DEEMIEEICTEY, £/, Z0HE
R L End Sh, JIIoFEORS, B
PRS2 IEREICHEE T 2 5T, BEDO L Z AW Sh
TWinv. 19734 Kratochwil & 25835 Wi @ v & v
RRaRE ORERZ EH THHICE B X5 Z L BHETH
%z L BHEE L TLE, Hackelser® b & ik, #E KT
BRI X B HEIN L NIRRT B B35 25 K
RENZ L5k >TETWS. L L, BEENEE
HH S, &< & THFEEA R ER L U THEi
EENTWELDOTHY, in vive IZBITL2EDIMEE
F SR L TWBNRED, ERPEIIOFEIZONTD
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W, BEERREZI 0 TN B3 % M Wk o itk &
At Lcg &b, REHM LS T,
AW, RPN X 2P0, JEIN
RN DR ZE A 5 72, BHIAPEINEE, SRUNETREEC
B LIMaRE, Hlr@E R EEic vEsL, T
HifA gonadotropin DOFHE, YPELD steroidgenesis DAH
B Lic. T, BEENEEICLY A bh 50
R tgs FEBE 0 IS & AR 2 Ewh %, BHIERE O S s
T X v A 21T o7, & 5T, PRk B
i, PR IECRET 2B kLo F R, PN
JIHNC R T 2 5 7 7 2 SR B iGo®es, I 18
MR steroid fEORIED SAEHT L7z, Zh b OBFHC
HFE, v MIERE, JIPBRR ARSI 2B
TEZ OT B, e N S1%, gonadotropin HEHERE
O YRHERIF L, PPN 72 luteinized unruptured folli-
cle Lo 7 BEOPBEAE O SR ISR 4 % BRI O fRE I
BiT5, BEESMEORRCELBRFEML 2.

II HEMRE L VHE

1. hs

(1) BRREREHE 3 X OPEIR & o ief i HEES

ARFFEICI T Bxb41E, BERIS64E 1 A X Y IEFIST4E 9
HE TITE)ERK MBS B E IR AR ES Sk 2 52
PLIBEDY L, 694, 12481 (Fi#h23~365) T,
ZONRTE, PIRTFUNPREDORRE L 52>T 5
HRPEIER334:, 52/FH], clomiphene citrate 12X %
PEURFE FAEH2540, 50/8H], gonadotropin (HMG-HCG)
T X B PEIFRAES 11 4, 22 BAHITH S, BEEICRT
2 HBEARIR D S OTRPEIBH 0 5 Bk, BT EME
EHEpL RS S HE T, HABTFENEEGEITL,
UPlaRE, PR EE Lz, £z, FRCH#EIRE V&
1L, ifiH LH, estradiol (LLF E: & li%5C) progesterone
(LUFP. LHERE) DREE TV, BEEBEEHICXS
DRI E L NAWEAAEB 2 R L7z, s e
FE £T—20°C ICTHMERF L. BEEMEEC
S DI 2 ORETE & LH peak, E2 peak & ORREIES
fRiConwTiE, HAPEIIEE304, 54784, clomiphene
citrate PEIPFEREE2544, S0EM D F5544, 104)EH] % %t
Hrliz. 7, 209 LDO22FHITH>WTIE, contact
compound scan &, real time scan % [RBFICHIITL, &
& DYt JOPEIRO BB L, MIEE O ik
a7,

(2) EEF IR HIME & PR SRR SR 35 X ON ke

W& steroid fEDHET

EFEWEEIC X VB Sh 5 TG E oIk & —

HT 5B ERET 2700, BARFNEELL (F

t NIRESEE, BEURSL GBS 2 ERMAT

ATMESREE 29 %1 &

EEE 3, ERvE 8 B, TEMIELSH, T ARE
3, DMFRASE2H) &gl U, BHRERT 2 ~ 12 R0ET
IR EWIEIC X D I E e U, B R A B
FRRERE D LR DYt L O E 17727, & L2l
WIS D3 ATHE T H 2T 1MEDIFRIIC >\ T, BT IR IR
Ragthiife, BEAERRIRIE S ME, DPRiE E., P. fEOHIE
EATIeo 7. BRIERIRIE SEIIME 3 B 22 S A R R
XY T/ ¥ X EILZ. IR O%EIX197 —
TOBEFEHZ L VTRV EVMEET—20°C 2T
BRERTE LT,

(3) PEUNEBHI 0 &7 7 5 2 BT Bk OB

TR X 2 BRI W O IE etk 2 PEEPRIT B D iE

JEIR RS B ONCENEHE steroid fEDHER DL HieEtE
1Tleo7z. 454, S5AHIZ %L L THETENE ETD
PEIRRTIR L OSBRI 0 ¥ 7' 7 A IR RG 2 B L, i
HEPBEMNECHOIENZNRLELT, ¥/ 728
FERNC X Y s E B L, PEYIEIH O fEIEik Ee, P.
TEDRIE 24T 75> 7z,

2. Fik

1) #EE W EEE

ABFIE T A U BEETEERE 3 Aloka SSD-
120B #! contact compound scan ¥%EE (FH 7 r—7
JAE$2.25MHz) SONOVISTA P-H real time scan
B (M7 v — 7 FE3%3.5MHz) T, BEpFiEC
X D0.5cm FOHET, b, B LOLERRIDHENEEC
X VFE, SREEIEEL LTI omE LT o7k,
% 72 real time scan TIXIFRBEFIROMEBZEET 5 2
LICRVIIREREL, PR A L. TRETE
FEEETRKRKAZE L, FEEIZIE contact compound
scan HEEOEAITE, I v A FEEET Kontron
MOP/AOMSE §fEHT o 2 7 £ % FIVTHIE L 7z. real
time scan #EE Tl electric caliper 12 X Y 3% {77 >
7-. 753, Aloka SSD-120B #!3 X' SONOVISTA
P-H O%fFfEX RMI #® tissue equivalent ultra-
sound PHANTOM {2 X Y 45 4 BEPEAYRRE2mm 3mm,
NS ERE3mm, 3mm Tdh b Z L ZFEF L7I-.

(2) ArELRIE

i, YPKE, MEREHEo LH & CIS #o RIA kit
X VJIEETTRVY, intraassay DOLEENMEEITLT7.2%,
interassay @%@J%ﬁfil&?%f“b’)k. E;, P. X
ethyl ether THii#%, CIS #® RIA kit ik W lEL
To. K& OHERITFELE 90.2 % B LV 91.5%TH Y,
intraassay DEENFEEIZ E2239.8%, P. 139.5%, in-
terassay DOZEIEEIT E22%12.2%, P. (313.4% T
fe. ERERORETMRT LH 1.5mIU/ml, E:10pg/
ml P. 0.1ng/mlCH %.
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# 1 Diameter & Number of follicles and serum estradiol
levels in spontaneous and stimulated cycles

Diameter of follicles No. of follicles Serum E: level
Group
Mean=+SD (mm) Mean+SD Mean +SD (pg/ml)
Spontaneous cycles 20.6+ 2.8 1.0+0.01 309.1+117.6
Clomiphene treated cycles 22.2+ 2. 7F* 1.2+0.4* 473.6+£100. 4%**
Gonadotropin treated cycles 19.8+ 2.6 BLA T g 1034.,.1+739 .7+

* p<0.05 ** p<0.01 ek p<0.001 i

I o %2 A #K e
1. EARYEIREL HESNRERCHU B IR = t
EISRBRIBRE L EORFRFIE O SRR R, IRRE, IS by v Rl

BRERD B JBEEXR LITRT. Thabb, iR
2122V T clomiphene citrate fHf#f (22.2+2.7mm
16.5~28.0mm) Tix BIAPEIPRE (20.6+2.8mm, 16.0 4001
~26.0mm) IRESTEHEREALTW: (p<0.01).
L# L, gonadotropin {#fIff (19.8+£2.6mm, 16.0~
25.0mm) TiF, EARPEIIEE L OMICH BN D 2004
nizhoie. ifzﬁﬁ‘iﬁi%ﬁ@&'@%ﬁﬁjﬁﬁfﬁpﬁf'gﬁﬂﬁ /
HIZ>WTIE, gonadotropin fHHIEE THE REME R

®» (3.1+1.7, p<0.001), clomiphene citrate Ei’f‘i;

1.2+0.4 L #EMERBED bhi (p<0.05). HREIT 2001+
(mm) ]
251+
31.39X—338.11
100+ .98
3
°
£ i , ) .
o i 15 20 23 (mm)
55 Follicular diameter
L
E ® 2 Linear regression of serum estradiol
- value and follicular diameter by ultras-
] 151 ound in spontaneous (O) and clomip-
3 hene treated cycles (@)
g/
B IR E R 1 LISRY. ISR v
KBEOWKERD H0, BANIIMIHEAR» LA L,
107 HEONEA%ME L < I gonadotropin f#I#EIZ 2. 3mm
1 ) ‘ . ‘ < HRPEIPRE O T 5mm & PR 0 i s Bk
-4 -3 -2 -1 (Day RS b,
1 Comparison of mean follicular diameter 2. POKaSEH Luh Ee fEE ORRE
values in clomiphene-treated (@®)), WIC IR L E Ee (A0 BRE Bt LIchlifE 2 (X 2
gonadotrophin-treated (A)), and sp- R, WO T <, HABEIREE L clomiphene citrate

ontaneous cycles (O)), during the

days preceeding the day of echograp- 1o IR T SN R L M Ee & OICH] & 07 B 2%
hic follicle disappearance (Day 0) = b, BRI~ r=0.95, r=0.98ThH 2/,




b MIBRaZEE, PEINBLGOC BT B B K A 2R

HARfESE 29 % 1 &

M3 A, Follicle of 22mm visible on left ovary by contact compound scan
B, Follicle of 23mm visible on left ovary by real time scan

38 (38)
(mm)
30y (
5 Follicular diameter
b
©
[~
3 201
n
2
3
v
E
5
o 104

10 20 30 (mm)

static ultrasound scan

[x] 4 Correlation between real-time ultraso-
und measurements of follicular diame-
ter and static ultrasound values

L7 L clomiphene citrate f£ T2 EoffA 5 < #
T 5HA % R L7z, gonadotropin B IMLH EoflA A
1034.1+739.7pg/ml (M+S.D.) L X b THETH
v, oL EfE0RICITHESED b
7e. L7ehio T, EfH0EIMTIRNEE X V IRk o #hn
PEEES TS L HETE S,

3. contact compound scan & real time scan |2k

% IPRaE, PEIRESIT O Fol i

MEEIC X VEERS R RENIMEEZ K 3 ISR, &
SER O JRREFH A X contact compound scan T{X22mm
real time scan Ti323mm Th-27z. WElEEHEIZ X 250
BORHAlEE i 5 L 4R T X i, W D0EOF
Hl.2mm THEHH, [EURER Y=1.06X—-0.66 (Y=
real time scan (T X % Pl EilfE, X =static scan IZ &
% YA E ), MBS r=0.95 L FEHA IS IV R 2
RLTC. LIedoT, BEEFIHE CREMICER LT

Cases VZZ3 Spontaneous cycles
3071 [ clomiphene-treated cycles

2 +3 +4 (Day)

45 Frequency distribution of the ultrasonic
ovulation from LH peak (Day 0) in
spontaneous and clomiphene treated
cycles

W% real time 5B TL, JIRE - PR LT 5 -
LIIEAEMOBED N LR TRELE L.
4. BEEEWEICE Y H#EES BRI LH pe-
ak, E» peak & DFERH
WA X S HEDIREZ] & LH peak, E» peak &
DRI ORRFHT BT, JIaRE, PRz s
B TSR RE T h o7 013104 EHIH87ER] (83.6
%) Thole. BEENEGR RS bhS (1) IHOW
% (n=41) (2) N echo DHFR (n=29) (3) Fehubs
OFEEM (n=17) 72 ¥ DIZREMREE A BETHO 2207 R e
& L7z, %72, LH peal, Es peak # L 52572 LT
SOOI~ 84/FH] (80.7%), TTAM (74.0%) TH-o
7o X5 ISHE WIS OPEIIE & LH peak & ®E{%%
HAPEIRRE, clomiphene citrate #OEEIC > ToR.
TR ORICE B RHZEER b hots, Sk
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w0y
Spontaneous cycles
[ Clomiphene treated cycles
201 %
%
%
Z
/
%
104 %
/
/
%
/
7|

* 0 +1 +2 +3 +4 (Day)

¥ 6 Frequency distribution of the ultrasonic
ovulation from E: peak (Day 0) in spo-
ntaneous and clomiphene treated cycles

(nm)
301

~
=1
n

—
=
t

Follicular diameter by ultrasound

N

+ +
10 20
Follicular diameter at laparotomy

50 (nm)

7 Correlation between the ultrasound and
laparotomy assessment of provulatory
follicles

B X VHEE L 72HEINE, LH peak DT HICHIES
N2z ENELEL, 8455081 (59.5%) T LH peak
MHEP8H (9.5%), 2 H#%EL 236 (27.4%), 3 HER
20 (2.4%), 4HHE? 16 (1.2%) ICPRIRAHEE S
1, LH peak #%24BHILAPNIC HARBEIRRE C 13414128
#] (68.3%), clomiphene citrate #fTiE 43 57 30 4
(69.8%) IZHEF TS CHRIIMEBER S Rl

E: peak &HEFHEWTE COPEIIL OBRE X6 IRT

— I (39) 39

A, LH & RHRICHEHEORBIZZEIZERD 51, E: peak
D2 AHBICPEII R L & g S h, 7T7H537H] (48.1
%), D3\ T3H#20%] (26.3%), 1H %104
(13.2%) 4 H#% 741 (9.2%), E: peak 2 H 34 (3.9
%) I ERETE G LRI EShz. Lo T
E: peak M48FFHLINIC HRBEIREE T 39 il 26 4]
(66.7%), clomiphene citrate # TiX38fF24%] (63.2
%) \CHEIRA R .

5. EEIRIPFHA & BRAEEE IR S, DIREYE ste-

roid fiii & DIFF

AR IR IR E N & BRI AT L & o izl T,
BRBE R O IR A (10.5~26.0mm) &3141,
26, WIFh b BERERE (7.0~23.0mm) XY bk
X<, ZDEIFHT3.2mm Thol. LA LEED
PN 7 iR+ & 9 ICEVREMRY =0.81+6.03 (Y=
A, X=PBHRERERIE), r=0.88LmWEHE
Rw, HEEEIMERAEEE QIR LR E i —
T35z LPEEI R,

7z, IR O steroid JREE L HFHEMIEICX o T
ZONI IR s BT % L, M8 IR & Y i, B
FHEA 16mm LA EDIIKE TiX 1 #l% T, Ee {5938

30004 b
o
[ ]
S5
£
o
€ 20001 °
S
©
o
0
(1]
[ ]
10001 ®
o @
B8R 0

1000 2000 3000 4000
Progesterone ng/mg¢

%] 8 Correlation between estradiol and pr-
ogesterone in follicular fluid
@® follicular diameter> 16mm
O follicular diameter <16mm

~3054ng/ml, P. f{E450~4000ng/ml LI & Bz
L, Zhb3adias R+ 28 T%5. chicxt
LC,16mm LU F O Tlx Es {H50~242ng/ml, P. {&
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e Ta sl

%9 Fluid in cul-de-sac, postovulation

plasma

Ovulation n—=13 — peritoneal fluid

Eg
pg/mi

1500+

1000 +

n=25 n=4¢4
500 +
—4=~=1 0~3 4~6 (Day)

Day relative to ultrasound sign of ovulation (Day ()

X 10 Concentration of E:in peritoneal fluid
and plasma during periovulatory pe-
riod ¥ p<0.01

30~870ng/ml LB S DICHIFICHRTEMERL, <
NHIZHEBREICH I TH S LIRS .

6. PEIREIHIO ¥ 77 2 Bk B ER X UIEETE

steroid & D fET

PeBRiT#% 0 & 7 5 2 EieE Bt 55 AR+ 28
(50.9%) BB &S h, FD 5 LEBT GG TOPEII%
¥ X Y5 AEIERENBE S Lo 03236] (41.8
%) Thot (M9). #7757 2BEHIC X VRS hiz
IERAE OPEIRNI#% @ Ee, P. i3 X UL Ee, P. %
[210, 11253, EEEmTE G oBRIRnT o sk
E: f13557.8-+-198.0pg/ml (M=S. E.) Tiij E: {&
285.3+84.5pg/ml (M+S. E.) 2L, ®LEiEz=
L, PEIR#IEETE Eoff131775.7+382.2pg/ml L &I
®WINL (p<0.01), Ik D 8.8f5DWEfH & 7z 0 LIE M

v MIRRESEE, PEINE SIS B ERR AT IE

AREEE 29 % 1 5

plasma

Ovulation [ peritoneal fluid
P
ng/mg i
n=19
200J" ‘ {;
i
|
100+ ‘
|
‘ n=4
(n=7%) ‘ = m
i - 27771
o ‘ 0~3 4~6 (Day)

Day relative to ultrasound sign of ovulation (Day 0)

® 11 Concentration of P. in peritoneal fluid
and plasma during periovulatory pe-

riod ¥ p<0.01
LAPAROTOMY
mim: follicular diameter
by ultrasonography
& 7
I B N
ATE N
. e
i m-EeE
s
-
s

LH P E2
mIU/ml ng/ml pg/mi
150+ 151 450
100 104 300
504 e, \ 51 150

LH B

P X/X e—X]

-4 -3 -2 -1 0 [+1 Dpay

[ 12 Serial estimations of LH, E:, and P
in serum and follicular diameter by
ultrasonography

WU, JEREHE P. B T E B OPEIRRT4. 4x
1.1ng/ml 2k l, #EIFt% 186.0+29.5nn/ml & @il
(p<0.01) &7y, miFHAM23.145&2RL, Li# E: [{
B 2 EAm 2 B 1.
BT X 2 IeREE Lfuh LH, E., P. fED
HRBICEL 1BI2 K 121K L, & Ol o8 EIm
&, BARERE O IR X OVURkE ORKERT R & B3I R LT
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Ly ﬁfgﬁ's N e f -
AR R B Y

5

13 A & B, Sequential ultrasonograms of a developing follicle
A, Follicle diameter 16.5mm (Day—3)
B, Follicle diameter 22mm (Day 0)
C, At laparotomy, a 21lmm follicle in the left ovary
D, Microscopic appearance of this mature follicle

LH peak 3 H@iOBE I FHAMEIZ16.5mm TH D,
E: peak ®F HIZ LH peak 2HEE L, Z 0RO
22mm Thote. LH JWERL D 6 Refith, @FiEIn
AL Y 3 REIE O BEIER I EREF2lmm T & o
7. Z OB OB G T BRI O EE L, BFIO
ELAAEEY bh, FKEAREIMEEOEK, HiflzE
W, TIHIERRLERL TR Y REERNOILE L SH
%. 7t¥, UPHa E» fE13937ng/ml, P. ffiX4300ng/ml
ThHY, ZORPDLLHGRBLIIME TS B Z L
HEhiz.

Iv =% =

1. UPpasEER X OBEIE & oy aErFERE

TR X % I o T R R I L 5 F
BAEREORIFC LY, FHEEHREBEL LTBETES.
X 512, real time scan TIXIPEEFEIROMENL Y JRE
ZEIE LIS R TE 5. JIIE low density echo
TH— 7 URBLMERRIC F E M7z cystic echo L L THEE
SNRFFICROBARE T, PIIEZRHE L LT cystic
echo DL, BEORIEL, WHES echo DHEHRE VD
Queenan® & 23R L7z, BEIFR ZOWIMIEEG L%
DB EERT. Lo LepliciilisBiss 2 2 &
3, 2aRLFULLAESTEAL, B, BRAGE, I

OB R Lol ROKME, F 7B /x BBE
nEDHEBLZT S LD, JEHRIHEZ 30~100 %
LESOZ IO TRAEDSTWS.  ABIEICHIT %I
DHIHIRII83.6% TH 5.

FREE O® T, FEWE L ERERNTE SO
B L D IREOBEERPLERES” ShTwn
%. LA L, real time scan (I static scan {2 ~_BHAEH]
FITEEN TV DR, AFRE, BEOETEY, s
7z OIEEGOBEBICTES st EhTns. £
TSI & 2 DRI AR O JERS EEIT 2 v T O il
O’herlihy? DHEDHTH B. AW TOMR TIImHE
BIZX 5 I EAEICIZ Y =1.05X —0.66, r =0.95%
BWHEZED, MHEECERDOEN LW L 3D
W o, PEIIORE, Rl L mEE c—8 L, FERER
8 5 T— i) 75 real time scan T YPkE &+ S BIEEATHE
TharZEERLE.

BEEMEERIC X 2 IR E 0BT, BRI
LHEDNFFE ISR L OICUIuREE 0ZER ST Hiv, HEIR
BRI BRI ROHEKE R L. &ARIP
fafRicBAL Tk, BAPEIREE (20.6+2.8mm) T, Z
NETOLL OHE L —F L. £z clomiphene citra-
te B (22.2+2.7mm) TRHIPARITIFEIRKEL (@<
0.01), gonadotropin Ff TlXHEAIMIEIL BIRPEIPRE &
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ORNCERTD b o7z, Zhid gonadotropin
TR IR 16mm P EICET T, MROZ L aH D
-5y HEERETRE LHERI S B 0T HCG ~YIY#xicic
brEzLR. Eie, FBECB T IR T
13, HEAPEIPEEL.040.0LIZE L clomiphene citrate fif
T2 1.2+0.4 (p<0.05), gonadotropin F Ti¥3.1+
1.7 (p<0.001) X BEIPFAEFEIE CEIICIIE S ML,
L < iz gonadotropin £ TiX15mm LAk DREIMEE
1.9+1.0 L HihnL 7. Ytz L i EAfEOTE OAHR
a5 L, HRPEIEE, clomiphene citrate FfTE
BroskEBE R L, #hF EBEMREKr =0.98, =
0.95 TIMAZEDORIKIC & b 7o HLiFE Ex EIFHEMER ©
%%, gonadotropin BETIIMAEI/NENIZ LoD
5P Ee 25 LB 2 R a0t BUE, MiE
E: DXEAFEARIEIIMTH D LS T3P, Il
OFFIZL Ly, FEHIEHKIC FSH receptor 23 HHE
L, FSH & estrogens IZX 0 BER I O R 2 (2
Xf, &5z FSH %5 LH receptor OHE %R T %
Lk VIR LT B L SR TWD. JIAT
VRS ARa AS LH receptor MFFE(E FIC LH ORIBLIT
X v CAMP oiEHEMESh, cholesterol X Y andro-
gens BEREND. BRENT androgens |3 3B &
B8 UG I 1T, Z 2 T aromatization % 9
IFT estrogens ICZEHEE L, EIEHS NI estrogens
BEORERZEE LILERICEH S LT 5 two

cell type theory 7% estrogens OAREFZHH TS 1
SrEZLRTWS. S HICHIIRESLIL2h, LH
X FSH OFETFICHE H LH receptor Z Hiin -+, HEJ8
AT 100 fE2L Lo 23, ok HieL T LH

surge WEE S L, ERBEHITO 38-hydroxysteroid-
dehydrogenase Mi&EME(LIZ X Y pregnenolone 7> 5 pro-
gesterone DAFAMEES H, ML progesterone DHY
ME 7T L+ 230H 4 OEBHER? LI TD ste-
roidgenenesis DEEFF L L THEPShTw2. —%, I8
B o FASGETRIC BV T3, androgens DOIINA LB B
HEELTWAAEEEIRBS TR Y'®, ZO andr-
rogens DTN EEEIEHK T LH receptor OAIC
IV androgens 75 estrogens ~DZEDRF4y7 D
oLy, EULBeEILATWS. %, JEHIC
FELFEELSVIIEA LT FSH oD & b6
L Xi 5 inhibin, {11z LI (luteinization inhibitor) 7z &
DOIER T v 4 FHEFESERTF PSHEE T H— T EE—I
WA OTIEEEER L OUBE VOV TS, IR, B
PERICEELTVWAZ L bEZLATVS. TAbHD
FbEE, SREMEICEE S5 gonadotropin,

clomiphene citrate 238U T ifi—— FEE—IRELR T

b NIRRT, BEORE I BT 2 K AR 2

NGRS 29 % 1 B

OH—PaR S I B BT L, BEENE&RIC
X BRENS X O, PRIRERE Tk oHnE
7. LIedd2T, 20X ) nEY steroid RELF
T2 IR ORI R EfEIC KB Lzt $EE Sh
7z. F7- Haning® 5 ® gonadotropin % 7 Tl
EofH3 IO E S, 2IRELHET LV IMED
%V, gonadotropin f TIZMLH EfEIXIMERAE LY
LIk LT L ExBRD. L, FEEODORK
T, Ik L R BRI £ OFEEE £ 7R
DBITTE L, BENEEE O SAEED & LRI
HEZ BN IE IR A A3 D, /NIRRZIZ BT b il 2100

RHE B PBEZZATVWSZ L DEZXADED L,
DEIZONTIE, ELIERFBLETHS .

PRI ZI OHEE 2 BE, TIEMR gonadotropin JRHLE
steroid hormones DOPIEN H LIEMERIFEL S TH
D, 200pg/ml LA LOEREED Ee 7* 36 REMINTERIEM 3
BZLIZX Y, HETEHD cyclic center IZ{fj & positive
feedback H## 4L, LH surge 23BHfEL, #l&>5
WT peak ZIURKL THEURICES. ZHE T LH peak
2 HHEIN E TOREI, FEOHMT L OB b,
Yussman!® & |16/, Pauerstein!® 513 9 + 2 i,
Korenman!® 3 K E 524 BILAN L E L T 5. Hol
o WHO O#i4: Gl 16.5 K] (9.5~23 I§[i]), Sei-
bel!®( LH peak $£13~26; [ IcHEIIAR & 5L LT
W5, —J, Es peak & DR TIZ Pauerstein’®(T E:
peak %34+ 3 IRgfH], WHO'"" O#i4¢i%24.0 (16.9~
32.1) BRIRICHEIRA D b b LIR_Tn 5. BFIK
Wil % v 72 ##fCiE, Renaud 513 10 fi 3 423
LH peak Y HIZ, %V 7 FI23F B IS @EE EEE &> HHF
PEAsElEE S h, BB LT L1069 3 A% E2 peak ¥
HicFY 7425 E: peak #48FFf% TIZPEIRA ElEt
iz r#ELTW5S. ¥, Testart’® 5, clomiphene
citrate {FFHRETIIPEIIANERAE S 5 AIREME R JRIE LT
B, ABFEORF TIE BRI & clomiphene cit-
rate £ & OFFEZRED ST, FhEh LH peak 1%
243 ILANIZ68.3%, 69.8%CHEIR% BlZiL7z. E: pe-
ak »EBEEWEG LEOPEINT E: peak MHMG 4 A%
ETITHHALTWS DS, BRPEUNEE, clomiphene citrate
BleBwT LH R, WRICEE AL T 481 LA
1266.7%, 63.2% & KISERIIRHEE S hiz. BlED
AL D, HEEEETEEC X 2PN L iR o hor-
mone BIfE & IXE <ML, BEEMEEICI>TL I
SHEERS A RE TH DT L EIR L. i, BEED
WrEkiZ AR~ OIRR BN, RERIRR T, BV IR URRER
WATRETH D L WO RFBEAR L, T ORM D LTS
BT, EEEBIEEIC X Y, X 0 IEMERPEIIR
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LoD NTTRETH S LB A OND. —F, PEIIRAE
pin point T % &\ 9 IS L T, Bryce2® i,
DB /320mm 123 L 721k, 1.4+ 1. 20 LANIZHEDRD
BrortTAREIHLN, ABIETLRLTND LD
I, A ORBa R BRBEIPEE (16.0~26.0mm), clomi-
phene citrate #f (16.5~28.0mm) THEHIALMEETRL,
L7228 THUR I I W R o o0 2 CIERRIC HEIRRF 2
PPET S LA TEAVEEZONS. L LK
EOHEMEOHE VR L LI D, PRI OHEE A TTREIS
Y 9B LLHRIESH, ZOMICOWTIZEHORE
Ths.

2. EFHEIREHAEAE,

roid fE O H#RRE

ET, BEENBERC -T2 o0 5 REIEIC
WL, EROIIE X OBRERKBLTWS DM, Z0
gtz biavs. O’herlihy?d 513 EREEEIC Xk 5 A &
LRF RGO T, BEREICL VR H D I
OEFEDEDI TR L YV RS CHES D Hm & 5
¥, E7- Kerin? o L BERIEIC X 5 IR SIFEEL.3
mm, WOEE L ORIRIcB VT H1.1ml K E W L #E
LTW5. A TIRBE R X 5 Itk & BRI ©
ERR O & T o7 b 2 5, BE WA BRIER
FEfCEE LR ECHIES R, EOE FEYE 3. 2mm
Tholm. MEOEROBEKOKAL LTE, oK
AT DIHEPICHE L TR D, FIEmE A O OFIITE
ERECI R AR IE S wilfEEr s oh
F O BRI O S RRE, electric caliper DFFIL,
FIERIC T, B & DF&MC X Y IiaEEDE:
REFOXV#EARETH2Z LBFKICHFLEL W
UMD 5. LinL, HIBRARETHS7ciilic v
Tix, JEEAITHE LT o o R KPR IR A
He—3T 2R 272, Licai-> TIREmE A & Ol
ETHIaRIAE (HIESh B, EEOIaz 47
KL Tws:E2ZLNSE. WFhiZLTL, Y=0.81
X +6.03, r =0.88LEHWHEE R, EEENIEGRIC
XA EOI L X GERlERET—FH LTS L
RTHE TH .

ORfai steroid O IE A FIHE T > 72198 D Jla D 15
T, BEEANELI6emm DL EOIIEE 1 HERE
E2fti938 ~3054ng/ml, P. 450 ~4000ng/ml Lh_F i
5L, FERPY, Baird® & 28R~ TW B4 L 72
HEMaHNC BT A L E X LRz, 20X ) IllanN
T dictyate Tk L T2 PiFi3: LH surge % ger-
minal vesicle O BREEIZHR £ 2 R R L, 3 2 09
ROy h I CHEIRIZE 5. Z OFIF- O BuERICH L T
1%, LH Opk#fEdEEHR] 7t £ FiE& gonadotropin I X

AR JZIME,  SIRAIE ste-

— i
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%FES, %7 OMI (oocyte maturation inhibitor) 72 &
DIEAT v A FHERERTOBEE HEES TS,
FUT%H L steroid hormones (ZIZRRBIMHIER 22 5 &
+agER, EHOMIBERKICEE T 5% L Ok
NAabh, ZOEEREBHI L THwEWL. LrL,
JER T ILEED steroid hormones & A3 % BREIN THH
FORBIRERENDZ DL, L OEELAHE
FERLTWS LHERIESRS. LabiEy B, PRER
GrielPia ) HEIL IR O ZRESE WL T 5, in
vitro TOHE® L H Y, BERBBEIC X 2BRH
YRR E OBET, I, IITORBUEDHEE, in vi-
tro fertilization 12351+ % iF O EEEHI O EIC LB H
ThHHTENTFBENT. & 51T, AL S BE R
e L OBIER16mm AT EHEE +5 1 >0 FEE
sz eEHLMT L.

3. PEEREMIHIO ¥ 7T A BT G, IEIEHE steroid

fED R

RENEHRIL IR Sy, SR, MERE X D OIRHE, HEOE
B (stigma) 7D OFFaKORHICE b0 LEX
5, Novak® 7 OTE(E R #E L TLSkEA 0 Wik
% Z1.7%. Maathuis?®, Konincky2? & (38BN O IRIEHE
BRI, FEETE steroid [EOBIINZ RS L, MIEHED
Hivy steroid MEEEIX PR R, ZLRG, DV PR IS B
BklE L OFEENR R LT, R, PRIR ORI
WG HEMEEIC X 28471, Han¥ H040% (8/
20), Marinho® 5 ™12% (6/46) IZHEGR% & 77 A FIC
WG EBE LA LT HBEVPHA SRS, FHO
BatTi242% (23/55) [CHEERIE & 7 5 2 BICE B IR T
B BEETh ok, ¥ 7T AEERIC X Y TR
HEThoIEIEIRD Eoffitx, BEDER1557.8+:198.0pg/ml
I LB R X o BRIRHEE R 0 ~ 3 F TH1775.7%
383.2pg/ml LAHEABMETL (p<0.01), ZOHKMH
WL 7=. P. ELHEIRRT 4.4+ 1. 1ng/ml T, PEIRHE X
186.0+29.5ng/ml L &fH (p<0.01) Z/RL, ZD%D
LREEMEE T 5. PRIt OIIEIR & M D E., P.
HiZ, &4 9%, 23f% L #iNL, Donnez®? b DHEL b
—F L. MEoz L3, BEEEERIC X 2HEI0HE
TEDHEIIE O IR DI HNIC X B BEIENE steroid il o #
MEnS, AfepgredE s L—3 L, EEENEEC
X BB ENEITHIIE L LA TWE 2 & ETFRTD
DOLr#EZS. v, Konincky®® & 3 HEIRE O IEHEHE ste-
roid JEEEAS, MEIEEEF T stigma ORI NH LD LS
i oL ORICHEM S D, luteinized unruptured fo-
llicle (L. U. F.) oZlicEATHLZ LERLTY
%. ARFEORF T, Mp P EORN, HREEAKERD
LRI B o, R RE X C PR s R L T
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BleZBR L Tc. = OEFONERETE E: fE1388pg/ml, P.
fEi¥8.2ng/ml LIKfET, s> B0 L.
U. F. o8EEliEG: bR —8L, ZhE ClERss
LISl il r Sh<Twas LU F. gL Tdh, &
FEREEEC L, RSP OERBEOBHINATRTH
BTLEETBTDHLOTHS.

Uk, AWFFEOBRIEREIREET R, YPIaHE steroid f,
F 77 A BT E S0 - BRYEINEY, HEINEER AW
2k 5, BEENBEICE 2 Ia%E, HHo ¥
F, TR X S IR OB SE O I, YRR
G EMICIEBRRETHAZ LEHALMILLZTZLD L
WA X9, i, TERHEECRWT AIH, AID
? timing, in vitro fertilization B DREFIIDOEEEL, HE
URFRBAE TR T 5 IREBRNR, PRI v o2
BECHLFHTE SFEMETEL, &6 L. U.
F. g EOELFNIT I HERREE T H o7 RERAHOR
EEOEHICER T2 b EZ b,

Coulam3?,

TS 50y 0 AR A, MR 2 T 2 A
THEER, HBE, BN EBorea)lks, |
WA EE OB EERL T

AR 58 D — FB 1% 30 A B B 78 # (A 7 557490001)
k3L 0TH 5.
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Clinical study on the human follicular
development and ovulation :
Correlation of ultrasound and

endocrinologic assessment

Kazuo Sengoku

Department of Obstetrics and Gynecology
Asahikawa Medical College, Asahikawa
(Director : Prof. Tetsuya Shimizu)

Follicular development and subsequent ovulation
were studied in infertile women by the estimation
of plasma estradiol levels, luteinizing hormone
and by the measurement of follicle size and num-
ber by ultrasound. The correlation between the
follicular diameter as measured by ultrasound and
actual follicular diameter at laparotomy was also
determined. The results were as follows.

(1) In 87 of the 104 cycles, growing follicles
and follicular rupture could be observed by ultra-
sound (83.6%), and plasma E: levels correlated
with number of follicles.

(2) The ultrasonographic signs of ovulation
occured within 24 hours from the day of LH
peak in 58 of 84 cycles and within 48 hours from
the day of E: peak in 50 of 77 cycles.

(3) Follicular diameter measured by ultrasound
correlated well actual diameter found during la-
parotomy, and Ez and P in follicular fluid aspirated
from large follicles (=16mm) indicated high levels.
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(4) In 28 of 55 cycles, ultrasound examinations
demonstrated the free peritoneal fluid in the cul-
de-sac at ovulation, and concentrations of Es and
P in peritoneal fluid dramatically increased after
ovulation. These results suggested that ultrasou-

FEgTT

nd examinations of follicular growth and ovulation
offers a significant technique for the study of the
mechanism of human ovulation.

(Zfd : BFS84E4 )] 4 H)
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Culdoscopic Approach for Recovery of

Human Follicular Oocytes
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IVE-ET E~OIERH O8Il % culdoscopy & AW TS Lic. JEFIER24061, D 55 culdoscopy
w 1Tl EEZ187H4] (78%) Thoi-. ST EHIL, 20688% iz, Zhix1Hlic->E1.188ThH Y, 1
Bpfaiz > 0. 49FDERIIZE T H o7z, laparoscopy & IVTIRINL 734 OfIFR (1.0HEH], 0.4/fa) B X
BRSO IR b OIIPR (1.7, 0.3) LML CTHEE D Aad o7, culdoscopy 1K % BIPRFICIES]
E (N. P.) #HafLizfEE, 100mm Hg<N. P. <150mm Hg O#iFH CEHRIGL, EFIBFHRL QICREE
FEENEL N, BINEHR OO maturity 13 stimulated cycle T GVBD FHZ51%ICH# L T, random
cycle TIRH1IL%ICT Erehotz. ZHEIFFDin vitro TO maturation # medium (Ham F10+20%HT
i) Hc36hrs. B3 L CHE LIS, dictyate #iIM374%, GVBD HUIT1398%» H—iEfk (FPB) %
B L, BEEET 7 A FYE T Metaphase-II spindle #5872,

(Jap. J. Fert. Ster., 29(1), 47-53, 1984)

i

&

HfE, IVF-ET #0 72 © b FERIIORERE
laparoscopic approach 2AEHTH 5.

laparoscope [ZHHEFANAEVIZY, FRHICIEIRPERIED
ITWEL R D 505, EREYIRE, #E, XUE, Bk
7% EIEMTFEMICE LT AKRETHS. —F, culdo-
scopic approach [XHIFC O EJEMEL FHE ZLE L T,
BREE b 155 7 SR RAREE 72 & TR TH B. IVF-ET ¥k
DARIEERBEOFRE & LT, —bT % 7o icidiRyn
B, BEYE, BiEEOFHE oMM L, EEOMFE LD S
WidFx v MET2EPLETHS LEbLS. Bxidz
DOELED S culdoscopy & W THEIIE {To7z.

Z DFER, laparoscopy 1ZHfE LT, HIFE, EFEIF
F, HRERL CICBEAEED bhnholk. Thigk,
culdoscopy 12 X 2 BINE LKA FHENEH 5 LE X,

IVF-ET BIZERT2WREEEZRF L CETO Sz
BleDT, ZZIHETS.

BREAFIE

BERGEECREESEE XV RAELSE, NERED
—BR L U CESERERITIRICER Lic. M ARE
BT 5 BIETHRCRIE TR E L. BRI
timing (XTI R APEIRERTE 725 X O IR 2 HEk
L7, BEOHAIT L D IR, #EH coRIp
ChoERbEERTHS.

PRI parameters (T HISES 721 FH % fiikgb 3
ZEWRT, I EJE, BT ENEER L EERES,
EEAGE (BBT), SR (C. M) % 2iEHILLESL
3¢ follow up #%, BBT drop ORijH & FElEH &P,
SEpEiilc CM 0.2ml DLk, LH v_50IU/L PILE
(Higonavis, #RfEE 4 f5LL L) & fERRHIRCHER st-




48 (48)

x 1 #f & B

Culdoscopy iz & % & b URJadps e o #at

I. BEORE 7RI
® HCG 5,000-10,000 Hifi one shot #iy:
(Mg 36-42 h ir)
® Clomiphene 50-150mg/day 5 H [ # 4
® Clomiphene + HCG
@ HMG + HCG
I. % ofho RERE
BIALE 75 L
(AREAW10-14 7 H EEEIN)

Tl

o0 4 A

imulated cycles, ZH LA DOHE%E random cycles & L
To. PEUBRITFAEERE T3k 1 o < REESE 3k T D IRBHE
SHTIR ST PEIRFRIEL EM L, PEEHRIEX V 36-42
hrs. PLpijic HCG 5,000IU ~10,0001U one shot #4172
7o, DRMLIMRECEE I T4 OBR LTBAE R Fnib.

22511320 Gage, #[J£380mm stainless — B8} % {# ]
L, &L lock THEShS LI CE2TWS. &
W3 MELSmm O plastic 3OE & VY, SMEHED
IZXk YV AFEZFIIHISES. SPRmsIc T sk 5 1258
MBEZ B L AWE DI LT MEDEALZ &1 5. F
7o, FIARFICRHGERE| LR CORITER 2 2Rl L, BF
R O & FT R BN T 5 & S icERE L. culdo-
scopy MEfTIRF, BEEMELE L, HERrx v (¥
7 =) 2mglkg IZTEMEIT, ZIHN (two pu-
ncture method)>»2iZ X Y, g% trocar 2L T
FRNICHFA Uiz, 1 9Maks [ Eic g 2 5L, fHx
DI E 2 WEH, B TSI CEREMEE, &
40—80X (Olympus SZ-Tr H), 5 frAH2EEEE,
f£5:200—400% (Nicon M &) 12 X Y JRF-DOTFHE, Rk
Z 7z, #3813 Ham F10 (Flow Laboratories) 1220
% HECIE (56°C, 30min, inactivated) ¥EHI medium
RV, BT 5 % CO: in air, 38°C, BEF100%
TITol. REBHIE T H3%36hrs. %, FEIfE~D FPB

HARMEEE 29 %1 5

BEH2 JEAI7AVERa—72k5REBIPH

BH3 FHE IR oIk

DR, B XUT10%H MR L < Y > T24hrs, EER,
0.25% acetic lacmoid Y& % {7V, Metaphase-1I sp-
'ndle OTFEFERHER Lz

R

BEAG L I OTHEFIOSIIR 2 o Thotk.
wRg240p, PEIREIT-H394%1 (51%), FRERT 03274
(14%), HBEREMEAIERE3AH] (19%), & Dfthod K294
(16%) Tholc. FIAREHLIOFEFIS6HFIH LT
IRAFHEEONBESERE » 5 W ZBHER ICERIFE 1T
control & UL THREI L7, FRCHEIET, —#ELT
70k L7z. approach BI43¥{ T culdoscopy (C. S. A.)
# 72582318741 (78%), laparoscopic approach
(L. S. A) 374 (3%), laparotomic approach (E.
0.) 3466 (19%) Tdhok. 4 approach 1T X BHHR
RoWBIIR3 O Thotk. B, C. S. A, TiF
5739l % 2EH L2068[% 157, Zhid LIEFIIC> X ave
1.158 (206/187) TdH Vv, 1PPf@ic>& ave. 0.450
(206/573) TdH-o7c. 187H1H, 7 FlTEAREEAETRE D
=D HEE 5N, culdoscopy #HiikL T, laparo-
scopy FMifT L7z, Foio 1 FlixEEEHE AR ICER
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® 2 HBEEOHE
LSO
% (%) E.0.®»
C.S.A® L.S.A%
(1) TS 182
BE R IN R 94(51) 90 1 3
mE R T 27(14) 18 4 5
I A 34(19) 32 2 0
Z oo RF 29(16) 20 0 9
(0)  AHEFELS O B 56 27 0 29
OB 240 187(78) 7(3) 46(19)
1) In Situ Ovary 2) Excised Ovary 3) Culdoscopic Approach
4) Laparoscopic Approach
# 3 FHWEERICIZIITRIGE
No. of No. of Total Oocytes Qocytes
Patients Aspirated Yielded
Examined Follicles Oocytes Patients Follicles
Culdoscopic Approach 187 573 206 gl 0.4
Laparoscopic Approach i 20 7 1.0 0.4
Excised Ovary 46 276 79 %73 0.3
Total 240 869 292
x4 FwAcXagipR
Mo, of No. of Total No. Mean Mean
Age Group Patient Follicles  of Oocytes
ents Aspirated  Recovered Patients Follicles
20—25 34 94 34 1.0 0.4
26—30 99 379 116 1.2 0.3
31—35 50 191 77 1.5 0.4
36—40 34 131 51 1.5 0.4
41—49 23 74 14 0.6 0.2
Total 240 869 292

ZILEATL, BIMEEZTBIELZ. $£5T, culdoscopy
IZ X ZIPREESNT187HIh 8 5] (4.3%) Thol.

L. S. A, TIZ205ffa2 ML 7902872, Zhid 1E
Hlizo & ave. 1.0J8 (7/7) TH VY, 1IFHEIZ-ZX ave.
0.450 (7/20) Th-ot. —F, E. O. TII2765p % %
HLTT9% B2, ZHud 1 FEFIIZ> X ave. 1.75F (79
/46) THY, BIZHICHL, BRLEWERIERTHO
2%, 1Pz > & ave. 0.350 (79/276) L {&E% R LIz,
fE % D case DAERERINT & 2 ERIFR T IR 513 20-40551%
BYIEGMLTE Y, 20f%8520 5 30fkpREZ Taflo
61% (147/240) % 5T 72, FIFRII30ME B EIT G
BICEREZBD 12720, 405 E Tlx -+ LA ik

LT, BIGNTETL, ARELZBD (P<0.05, t-te-
st). #5ix C. S. A. vz ® Vacuum pump &
THBF D negative pressure (N. P.) (mmHg) &$2Ip%k
LOMBEERLICLDOTHS. N P. % 4 BRICHEL
Wit L7c. CofER, LEFHY ORIIE (2) Tk

100mmHg=<N. P. T ave. 0.7T®» 2772, N. P. k&
LAl L, 200mmHg Tave. 1.6% plateau [Z3EL
7275, 250mmHg<N. P. TiI¥iZ ave. 1.1L{KFL
7o, FREREFRIF-O#Ew 1) Ti100mmHg=N.
P. TROSRAFIEE (78%) ZBbIA, 150, 200mm
Hg &, #4775, 6% L ABRELE DI 2. LA2L,
250mmHg=<N. P. iZ7z % L EETEIFT OEEVT62
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] ] 1 1
100 150 200 250
. Normal Qocytes (% Of Total)

. Total Yielded Qocytes (No/Patients)
. Degenerated Qocytes (% Of Total)

. Collapsed Oocytes (% Of Total)

ENENYRN R

BH4 EENT (RIVER)

(No)
43
—2
EHES ZEMIT (RINEH)
q1
mmHg

EE 6 collapsed oocyte (EZUFHE %)

%EETL, ZRUTORSIEHICH L THLLAER
; 2 (p<0.01, y2-test) ZFEbiz. BHIFFOEE W (3)
34 EHRM L N. P. ofificiz, N. P. 2B L%
! BREERS oz, ZhiZx LT collapsed oocytes
(4) 13 N. P. izt L, EFPEIIT & WM 5 5 33
B bhiz. Bib, 100mmHg=N. P. Tix 5 %LLFT
Bboleh, N. P. 0o L& LIITHiEL, 250mmHg<N.
P. TI321%ITEL 7=, I O JIF 0 maturity O 2l

3% 6 0 Thote. PRIMEHERIIZ L 5 stimulated
cycle TORINTIE51% (28/55) i GVBD % L< i
FPB ®extrusion 23388 bhic. LaL, GV stage @
PIT-$24% (13/55) 3w 5, degenerated oocytes 9

6 RIPE O RIS

Total No

Normal Oocytes

Degenerated Collapsed
of Qocyte Qocyte
Oocytes GV GVBD oS yes
imul
St“g;i;“ 55 13(24)  28(51) 5( 9) 9(16)
Raé‘j;‘: 151 87(58)  17(11) 27(18) 20(13)

Parenthesis=9% of total
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# 7 Incidences of maturation of
human eggs in vitro

Total No
Oocyte
Maturity ooé);tes GVBD/FPB
Immature 100 74(74)
Maturing 45 44(98)

Parenthesis=% of Total
Assessment was made 36 hrs.
after incubation

% (5/55), collapsed oocytes 16% (9/55) Tdh2iz. =
izt LT, random cycle DIRIITIZ GV stage JIHS
58% (87/151) +%<, GVBD %#® 2IFFix11%
(17/151) & lehotz. E7z, degenerated oocytes I
18% (27/151), collapsed oocytes 1%£13% (20/151) T
Dic. EREEBIFFOREREL R D I ITfTo il
# T immature JID74% (74/100) HFPB ZHH L,

maturing FFTi398% (44/45) IZFPB 233 bz,

FPB #HUFD 9 % at random 12 lacmoid stainZ {7272
Lz 5, PEEEHIZ Metaphase- [Ispindle 233 Hi,

7n vitro maturation ASEFE S 7z,

BEEHT in vitro R#IP (FPB & Metaphase-
I spindle)
E =%

BUTE, BIPHETEROMAICTL D L& T laparosco-
y 12X BRI FToTWS. LA L, laparoscopy I
JEUIE, A, SUEREOFEELEL L, BIES
EL S
IUF-ET HEE2REREEO—FERLE L THE 757
DITITFEE KB 71 compact IZf#iFE L+ 2 HEEN
% %. culdoscopy &i{?’éﬂé’ﬁ%ﬁﬁﬁi% Douglas #HZEHIC
XV EIEREE 245 72 b T iR OmSEBERLE L
Liznwif i}%lﬁen@%%f&é DX RBE»PD, B

&% culdoscopy 12X 2RI % first choice & LT

AR &F - L - Al - NG

(51) 51

%. culdoscopy Tl laparoscopy & i L CHIEF 234
REVRDD. Zhidstg (RHER) ITx L THERR O
SDMEDTD, HHEAEZRIENEIERL TS
B, BMAITZDRE cover T 57w, 80-105° LfaH%E
HAnTns. EBRRERSESNESERIECENTH
D, HHT culdoscopy TIHEHEIBALICHK L TH BIWLH
D B, ZORFEL LT, HxEBEMNZEE NI
%, K[UEHSEEHVTHIAL, air OEERATRATZ

Wk, JomdlinEEeE W TARIZHLK, culdoscope
FEWATZHHERZIToOTN S, ZOFEICIhTEST
BOZEI, FHEW O OKPMIFRAL BT OND.
A [RIDFSFETix culdoscopic approach @ 5 %, RAEHI 8
#l (4.3%) DHTH2T-.

ZD 9 THIXEHIC laparoscopy IZHIV ¥z, 54
RHEEFAE LI, RIMREZ IR L2, 2 FTEE

g ORD, LR VREAGLNT, FIE, EaERE
BT L. 2T, AWZEIZRIT % laparoscopic
approach i34 T culdoscopy RETH 5. Z DHITH
HLT, MEORIIRCFEELBOANELELLN
B0, BHFROPETL laparoscopy T dominant folli-
cle BXU second follicles A F% random punctures
L7e5E, 19372 b DFYIZRIE Morgenstern et al.»
30.6%, Lopata et al.®41.0%, Steptoe et al.”, 50-
66.7%, Berger et al.#50.0%, Th27z.
DR L LT, Fx D culdoscopy FHiviiz 1
Yl 72 v DOEEIPER36.0% (206/573) X1 IERI— L~
LEZHFVRHNRS. NHESEE/EICX S in situ ovary
Il T, excised ovary OIS 7=0 @
BRIBE MR D igﬂ%fé%ﬁ(Dd‘gﬁH@ (6mm ERE) &
FHBICED D LBb h 5. BxORIPEIC & 5
dominant follicle @?}@ﬁ?ﬁ%@ﬂj@"{?j—’}’ ERFERT
H BN, fliFIZ L % techniques DZEE &, HIEHRHH
ThD. LRIIERII200mmHg WHIEZFIZTEL para-
llel TdH 5. JHEEMIZ normal B XN collapsed oocytes
DEEWIL100-200mmHg  TRORLEL 7B 5208 FEE
134, 200mmHg 2z % L Z0HICER IPF 1 B
L, collapsed oocytes 23IIL TK 5. ZOHEL BT A
BB EDZEE100mmHg » L, max. 150mmHg L
FTfT2TwW5%. natural 7z LH surge & L < i HCG
PrEIZ X Y stimulate &3, meiosis Z B L7 follicles
P HERIEL 7234, GVBD L72IF DX random cy-
cles T?» GVBD RI VR VERTHS. 2T,
BBT, CM, FH LH JEFRE D maturation parame-
ters THNR VEE L 225 % oocytes & 155 FHIsk
%. LA L, ovulation ERTDELIF%E routine 12179 FHix
AHy, WSS ICEEL < 22T %. IVF i

? punctures
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W3 I7 L LT sk 3751 maturation LTWAEH
PEER VRN TH S LEDbNS. 155, Z o
REEEE /M35 L, BFLLEFRARL timing T
JRERMERITA 5 L3R 72 v, RTZ1ET immature
follicles #ZHil L7284, oocytes @ maturation % in
vitro TiTh 72T X7z 57z vy, Trounson et al®i ov-
ulation ERNZERIFE A7z maturing oocytes T cor-
tical granules @ maturation D72, FiZ5-6 1/2hrs. D
REBERDPMETH D L LTW5D. #EkE, dictyate stage
DRBIFTFIL in vitro T maturation SHTY, sperm
@ penetration & head D KIFHE Z 543, pronuclear
stage IZIIBITLANWETZDRTWS. Z ORITEFRED
BENE L= 5FHK & LT, Thibault et al.1o {3 JRREHEAG
DRI HEMERTZ R EK T (male pronucleus growth
factor) OEEBATHFTHBEEDT TS, Fil,
Norfolk @ Jones et al.'{% dominant follicle ZAF®
follicles & Y ¢l U 72J3F (supplementary oocytes) @
HEMEEWMML, ZhEOIIF% in vitro T matura-
tion ¥, IVF IGhLieHELTWSB. FL T,
Z DI ARIM R EBIPFIZ% LT immature matured in
vitro (IM. L. V.) 22H&EEEL 5. Edward
et al.12 4, Z DY D FER THRARBIIT O IVF 12X D
two pronuclei DFFEZFEHTE Y, Hx LRI HA
E/HTVWS. WFRIZ LT HEEAZFRZRWbh 5
FRPRFIC L 2T, R#IIZ IVF ICHRIF R 5 TgeiEds
BOWUALEREFR ST 5. B L IURANICEE
FTEEEORRIIFHZT O & 2 0ETHY, HBE
PR LR G OFERETH 5 LB Tnb.  IVF-
ET EO—RLD 72D T FHE ORI 2% ch D &
Bbh, ThICHTT5 X5 RR3» ) nI%E,
FEWORLELFEZ VW, 4E, Fx1E culdoscopy
ER TR I 2 il 2 FRERB L OREEEE
U, EDFERIRGEZ9EH D laparoscopy 12 X % BRI &
Wl U CRRET Lo, AR R 2 HAs Mk,

Ao BEIZE 20 HARENFES, YAV T A
[PpRIRIC IS T B 68 ] TREL .
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Culdoscopic approach for recovery
of huma follicular oocytes

Harumi Kubo, Keisan Kaneko,
Kazuo Shiina, Kotei Rin,
Susumu Katayama, Eikichi Kojima

The let Department of Obstetrics &
Gynecology Toho University
School of Medicine

For the application of IVF-ET, oocytes are
collected from follicles with special aspiration units
under the culdoscopic approach. Qocytes collec-
tions are performed with patient’s consent at
the endoscopic examinations to the causes of
sterility and/or the gynecological operations.
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Two hundred fourty cases are totally exmined,
including 187 cases (78%) of culdoscopic approach.
Two hundred six eggs are obtained from the
punctures of 573 follicles. Recovery rates are
1.1/case and 0.4/follicle by culdoscopy. Compar-
ing with the results of laparoscopy or laparotomy,
there is no significant differences of meanings.
Negative pressures for the aspiration of follicular
fluids are assessed in the range of 100 to 250

WA - e - A+ e ST

(53) 53

mmHg. Most favorable results are obtained bet-
ween 100 and 150 mmHg. Fifty one per cent
of eggs is shown GVBD at stimulated cycles,
though 11% at natural cycles. Ninety eight per
cent of the eggs at GVBD and 74% at dictyate
stage extruded FPB after the 36 hours of culture,
and are shown Metaphase-II spindle in the vitellus
stained with 0.25% of acetic lacmoid.
(BZft : FRFn584E5 H26H)
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A Study on Steroidogenesis in Ova
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Yoshihiro ENDO

Department of Obstetrics and Gynecology,
School of Medicine, Keio University Tokyo
(Director : Prof. Rihachi IIZUKA)

HERRRIUEIEIC T, ~AR % —, BIUE MREHBIID 2T v FERIERZ B LT,
1) & HIPKESRC Y progesterone, 178-estradiol, 4°-38-hydroxysteroid dehydrogenase (45-35-HSD)

EMEDED bhie.

@) ~h2Z -GPSR, ¥ XU PRIRIRIC NIKHEL7 B-estradiol, 45-38-HSD {fi{£23538% H iz 23, progester-

one DIFETITES NIz,

(8) ~NihAZ—FPHaYE, 35X UBEIIEED 45-38-HSD §EM:AS hCG 2k Y, in vitro TS hiz.
(4) N2z z—HEPRURG, 45-38-HSD B%EH], trilostane 2 X ¥, 45-38-HSD G2 EKTFIEICINE S h

b

PEoiERomL, WMEIFHNORT v A FRRIERR S, JRFRRE, SR L ofEezER L.

(Jap. J. Fert. Ster., 29(1), 54-61, 1984)

i

UBF DR O ZE I, AT O TR O KiEsRE R
BOMBINZ 2B 51T T, BRMICS, PEE o
A, AERICE S PSR ABEOBINE & oEics W T
YIERICEELHETHS. LrL, RS T %%
HFIZonTIE, kb, RYFFE, 2FuA K
BIVEY, TRRETFT T 4 v, cyclic AMP 7z £33
WESNTERR, TOBMIFHIATYRN.

ZOHT, fE, 45-38-hydroxysteroid dehydrogena-
se (LF, 45-36-HSD L+3) #3352 7ul
FACHEER DS AL B ORI FEIEL T3 Z L 23
RALZRICHA B 2T SR, Zh b OEES L 5 BR0 438,
MEIETERR & OBFEMES TR S TE TV, Fiz, O
FORMBIFER7F 0 RELEVORE T > W T
b, AR F—IIEET, 45-35-HSD {E M ASRMEEER
IZ, adenylate cyclase DIF{EME BRI LM TIE
A&, ZOEYFENBBEPEREShTNSED.

AWFIEE, ERAEXTREEZHNT, e, BLW

i

NEAE —DRZFEINCIIT B AT v A KR VE AR
BRLAEERT e AL RALVEVORERE, SHIT, 2hb
Loy Fhu byl off#EticonthatL, IFFOR
HEEICBIT B2 70 A FAAMEVOEFHRHA LM
5z AL L.

EBR AR

1) JT- ok

b D IPRIRERE & O AR B T BIEFAR 5
BT IRRAARR T D IPla %, 2357 — V35 1m]l ©
F5 ATy 7 ERE TR L CEZ. 20620 vT44{E
DI, EBRICE L. IITFREDIE, 15%3E
ke IS 2 ST Ham F-109C CTHEiks, R
HEWEP T37°C, 5% CO: 95%ZLEKDOKIHT TI8~
24l L, FEOIIEIaE B 20, B,
Pl HEEEE, 0.1% pronase ¥ CiEHWIE % ks
LTHW. £TOINE, Vo ERER coeiE L.
NERE— (T—NFrnhAF—) 115~ 8D
TR R R EREY 7 —TRF LD
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D&z, 35ILD~ LA 7 — THIR IR & PEIREL D IEF
PEELT7Z. ~ARZ—I230i. u. ® PMSG (tur k=

vy, AEERSE) RIEMENICHES L, EEaTh, BXIU
KERBa AT &5 1 D T2REMB VI IR 2 F I L7z, UNkagn
OEHUE, pH 7.5, 0.1M U EREMERNE & & BRI R
THM & 267 — VS TREY , WE L7z, IR OEM R
0.1% pronase # &3 BWWORH TwA 7 r "Ry b
HWTERE L. BEURSROEUE, PMSG 30i. u. &
WP G720 %%, hCG (2 hr vy, iFERE) 40
cu. BIERAICERS L, TR ICIME R L.
Hiz, FFFEREA267 — V8 THEY, JIHIARIC A E

NT-IpFEE 5. E£72, 0.1% hyaluronidase 75
BWW i CORT L URFfmfa & sy Bt L, BEIRDRF 720
5.

2) [EEsehiAL

¥EME L7298+ % pH 7.4, phosphate buffered saline
(PBS) CHIRLI22.5% 7 NVF—VT LTk RTLC T
3.5~6 KM EE L, PBS T1043[HFE TIOSFRHIGEEL , 4
Yehifkici L7z, 45-38-HSD iEfEoHHICIT,
blue tetrazolium % [fVv 7z Dickmann & Dey Ot
ROT, b MIRF TR 2, o~ AR 2 —JRFT 1R,
37°C THFEL, REROME, Wikz{To%. RSHED
HERKIE, FE D pregnenolone 1.8mg, #fifi#3% nicotina-
mide-adenine dinucleotide (NAD) 4mg # pH 7.5,
0.1M Y UEEEFKIOm] ICHEM L O TH Y, HHE
HEH oL, 71 0.5ml ML THWE. EE
ERwicb oL L.
%, rabbit anti-progesterone-11a-BSA serum (Miles

nitro-

progesterone DfR{}iC

Laboratories, Israel), 175-estradiol {Zi%, rabbit anti-
estradiol-6-BSA serum (Miles Laboratories) % %1%
H PBS TAMEMIRL T, 37°C TO04yHE# L, PBS
T 3 SRR T30 L, & 5iC, PBS TI6MHAAR L 72
goat anti-rabbit IgG serum conjugated with FITC
(Miles Laboratories) T37°C T404y[iEs# L7z. PBS
T 3 SRR T L, AT A P77 A RICHHEL,
PBS TORMMMRLICERLZ VY 2 TFL, #2
— 75 2 ORER L. BERIEE, Zeiss microfluo-
rometer &\, 20065OHRE TIF L D bFhITEW
—EOPEFIRE T, FORMHEZREL, JIFO®N
SREEL Uic. Sf—kbudd, SRl & & bicus
Lisroleb & BN, FITC 2iuf L=kt
MFO I TRE L T2 O ERIEFEO HRIAE L L.

3) in vitro I8 H o~ LA H —FRKLERER X UHEIRIR

® 4-353-HSD 2%+ % hCG 0¥

AW ZH—Fi% pH 7.5, 0.1M Y v EREERTIC

hCG #0, 10i. u., 100i. u., 200i. u. FEMEL, 37°C T

(55 ) 55

30455 L, Weilktk, niko 45-35-HSD JEHEMH 0%
B, SDIT, DAL OGEMEEE I L. o RREL
X, £7, hCG 28 v V) UERRERD TIE L,
ESICHBEO ARV RIEECEEE LT,

4) invitro lZB1F B~ b A Z —PEIRGID 45-38-HSD

\Z%9 % triostane DHZHL

N2 A —HEPRRE pH 7.5, 0.1M U U EREEAETHE
12 trilostane (FFHEIEE) % 0, 1078M, 10°'™M, 107 ¢M
IZHEfRL, 37°C T60srHi#E L, Bhiffs, 4°-38-HSD i&
PERRH O J2BR, S HICEBIETREE HETT L 7o, o REE
1, £, trilostane # F £\ VEBRENR T, T D%
WBOBE RN SR T Lz, trilostane (T#fE/K
WD 72, 0.1N NaOH T pH 8.51ZF#5 L 724 A
VK TEMEL, 0.1IN HCl THHFIL, 1073M 738 % 1ERR
L?, pH 7.5, 0.1IM V vEREER CHIRL, FEBICt
L7,

FEALERIE Student’s t test & v 7z,

ERfER

1) b bBXUANLRZ—IPIEINONEM progester-
one & 4*-33-HSD Jff4:
b MIPRREETIE, BIRBE D ICEE L O H &

1%, 5.07+1.08 CEMEBEHERZE, n=3), AR
i¥, 11.73+0.59 (n=4), FWHLET AL BT,

33.16+1.44 (n=5) L HAREFIHLAFRICHHELZR
L7 (M1, p<0.001). [®2iz FITC ® AL, X
3IZNINE: progesterone #7379 b NIIAdiZ R~ A5-
38-HSD wHEICo>WTIid ([M4), *HIEEEA, 26.33+
2.06 (n=6), FEREEA, 34.35+0.85 (n=13) L HE
CEfEEZ/RL (p<0.001), 4-38-HSD JEMEAIEN Sh
fo. Az Z—IIEEITIE, BN, 4.40+0.66
(n=5), HAREIL, 6.01+0.46 (n=7), WHIMLTET
WUFE L 720E, 8.39+0.24 (n=17) THRWEE L DR
ICHEBEOZEIFED 50T, WK progesterone DIELE
BRESH (M5a). 45-38-HSD EfEIC>»Tix (1
5b), SHHRIEAS7.80+0.49 (n=7), FEEREES, 12.42+
1.00 (n=6) rHEIZLEHL (p<0.01), £-38-HSD
TEYEDSER S 7z,

2) b2 —HEIRIRONKPE progesterone & A5-

338-HSD &tk

HOAYEE, 2.64+0.19 (n=5), HABHEL, 6.24

+0.25 (n=10), WHLMIE T L 2R, 7.6520.30
(n=11) LHAWE L FEO =1 Rbond, WEN
progesterone DTFFEIXHRE S iz ([K6a). 45-38-HSD
HEHEIC W Tid ([X6b), *HIREEDS, 9.2840.69 (n=6),
EEREEAD, 12.31+0.33 (n=7) LABEOEIEDLN
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40
-
T
30
201
£
T
10
e
AE
Anti-progesterone +
FITC labelled + .

antiserum

1 & hIRfEIRo N K progesterone
* p<0.001. vs. HRWAS

M2 v bEHAREBRERII~o FITC o

UL, #OEIREELL.9

3 WK progesterone # it b %P E

BrEIFRE IR, iR IE29.2

L)
40
*
e
L
30
N 1
=1
O 4+ 20"
2 g
&
5]
2
[
10 A
Control substrate +

M4 b b 45-358-HSD %4k
* p<0.001, vs. cohtrol

(a) (b)
204
*
0
Anti-progesterone — - Substrate — +

i
FITC labelled _ % 4

4 5a L =2s =PIl o NINME progesterone
5b  45-38-HSD itk
#* p<0.01, vs. control
(p<0.01), 45-38-HSD iffEAGEH S hiz.
3) & MIRREIRO PAIPELT B-estradiol
MO, 8.300.97 (n=4), HRWIHE, 9.83
+0.50 (n=3), WHME T ML 23, 37.47+

3.10 (n=6) L HAREFICHL, AEOETHL (<
0.001), HNEM175-estradiol OIFEFEIVEIEE T2 (¥

7 Je



Anti-progesterone Substrate  — +
FITC labelled

antiserum
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(a) (b)
204 al
> 154
a *
§i w0
7 I 1 l
- - +
b4

- +

K 6a 2 zF—HEIRIBO N E M progesterone
6b 45-38-HSD &
* p<0.01, vs. control

40 *
I
L
=
A 304
3
za
o A
2
28 20+
g g
5§
o
104 E
Anti-17p-estradiol = - +
FITC labelled - + +

antiserum

7 e bIPRnYR o N K 178-estradiol
* p<0.001, vs. HAREH

20 4
*
154 =
& i
]
&
@
<0 10d
3+
€5 T
3 9 ==
§E
E 54
LL | |
0
Anti-17 #-estradiol — p— +
FITC labelled
antiserum - B +

K8 ~azy—Iifaiio N EYE 178-estradiol
* p<0.001, vs. HREH
4) ~hL2F—GIYIE X OPEIRIRDNE M 175-est-
radiol
DRRASRO A AT, 4.47£0.16 (n=3), HRWE
%, 8.14+0.42 (n=5), WHLMTE COB L 7R,
14.06+0.76 (n=11) THEICHRTE X V EEERL

IR (57) 57

20
*
15 T
2 1
@
€
O ~
£ % 10
24 )
E &
o o
o e
BE
15 &9
L 2
0
Anti-17 F-estradiol e - =+
FITC labelled
antiserum - + +

9 i zz—PEIRII O PR 175-estradiol
* p<0.001, vs. HREH

*

: i

Ll

Fluorescence Intensity
(mean+ SE)
=

HCG (i.u.) - - = — 10 100 200
Substrate = = = + i -+ +
Anti-progesterone — — -+ + + E +
FITC labelled = + + + + + +
antiserum
10 ~2s & —Ffgiio 4-35-HSD iciz

w335 hCG D%
* p<0.001, vs. control (hCG B, #

BHO)
xx P<0.001, vs. hCG {E/MLFEEBREE
(hCG ©, #£7 @)

7z (p<0.001, [X8). =bhiz, PEIRIITIE, HOEENK
i, 3.83%£0.13 (n=4), BAEEL, 7.1820.61 (n=
17), WHIMIELEREEE, 15.2041.38 (n=8) THE®D
R b o THAREL Y L3 (p<0.001, [X9), W
K117 8-estradiol DIETENTH TRE S hie.

5) in vitro \TIBIF B~ LA Z —IHIRR L OPEIRIE

D A5-38-HSD 12543 % hCG D

PRKEIRCIE (X10), hCG EFRINT 45-38-HSD DX$HR
MO HOAY X, 4.47+0.16 (n=3), HAWE L,
8.76+0.28 (n=15), WHLMLIFELIENL, 13.93+0.54
(a=9) THY, EEEZMX THFE L I EBREET,

20.17+1.28 (n=11) BB LARCEBEERL
(p<0.001), hCG THILLE L 7= % DiE, 10iu., 100iu.,
200i. u./ml DMLV, ZHFh, 14.80+0.78 (n=
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20

*

F ==
B
- ) *k
et 104 *K "k
s s
iE
S
3
[y 5 H

0 | I
HCG (i.u) - - - = 10 100 200
Substrate —_ - - + + + +
Anti-progesterone  — —_ + + + + +
FITC labelled — + + + + + +

X 11 ~as s —Heiifio 4-35-HSD izi
vw+3% hCG niEgE
#* p<0.01, vs. control (hCG ©, #

HO)
#+ p<0.001, vs. hCG MEALFIEBRM
(hCGO, HHED)

11), 14.68+0.71 (n=12), 15.16+0.53 (n=7) &%t
MBI LAEEOESED bR, & 51T, hCG ThHAL
FLTWARWERBE L ORIZIE, ThENEZDENTE
»Hhie (p<0.001). S5ic, FEIREETIX  (K11),
hCG #Eif{NT £5-38-HSD OxtfBEED H T4, 4.30
+0.14 (n=2), HAREFHIZ, 5.80+£0.14 (n=2), T
HUME LB, 10.35+41.09 (n=4) Th Y, HEE
M TGS I ERIED15.45+0.68 (n=8) DfEL
BEEOENED bz (p<0.01). —JF, hCG ThHiLL
L 72 1 @, 10iu., 100iu., 200i.u./ml ® FEHZ X
v, FhZFh, 8.80+0.69 (n=28), 10.17+0.43 (n=
17), 8.28+1.11 (n=6) LHBELCILL, HZOEMN
B BT, S5 hCG THIALEE L Tv i W EBREE &
DORICE, ZhZhAEOEFED bz (p<0.001).
DEDXdiz, »azs —Piiaips O JEIROR iz 8 v
T, hCGIT LY in vitro T 45-38-HSD JHMEAINH] &
N3 LAFEH S I

6) in vitro IZB I BN b A X —HEBRPIO 45-35-HSD

IZ%}4 % trilostane DjZ#E

trilostane EFRINO%ERED 1 T8, 6.20+0.13
(n=4), HARLIHT, 6.43+0.21 (n=3), WPLMmIHL
FBEZ, 11.58+0.38 (n=10) T, HEZ Mz THFEL
7o BRI, 15.79+0.37 (n=22) LB LAE
IZEA L7z (p<0.001, [X12). —3F, trilostane TRijAL
FL72b o1, 107M, 107°M, 10°M O¥ERET, Fh
ZF#, 13.91+0.35 (n=23), 12.91+0.05 (n=15),
12.494+0.27 (n=17) T10""M &10-%M trilostane #£iZ,
HEZBRA LIOHBEEEAROEPRD BN It 2> 2 I
23, 107M BHIHREICH L ARICEEEZ R LE (p<
0.01). trilostane THEFE L72=#E33 T, trilostane

BRI 32ATusL FhaLrvE VYAREIZOVWT

A4 29 % 1 %

20 4

o

Fluorescence Intensity
(mean + SE)
=)

T
[N
w
FS
o

0

Trilostane (M)
Substrate

Anti-progesterone
FITC labelled
antiserum

6

+++3

+++2

0
+
+
o

+111
+4+ 11
4+

12 ~azy —HeBiSio  £-38-HSD ici
vt 3% trilostane @ %
1 vs 2, p<0.001
2vs 3,2vs4, 2vsb p<0.001
1 vs 3, p<0.01
3 vs 5, p<0.01
1vsd,1vs5, 3vsd4, 4vs5H, not
significant

q\N

=3
P

Fluorescence Intensity
(mean+SE)

o
T

= =7 =6

o

Trilostane Concentration( log M)
B 13 Trilostane » 45-33-HSD il {& ] o

b SAGE TRy

Y=~=0.71%48.15, r=0.97
RO EBRFTW LA RICEEZ R L (p<0.001).
IHig, 100°™M L10°°M, =L T, 10°8M &107'M @
ZRNEZhOWBEEOMIZ, HERZIRD b D B
108 M & 106 M o iz HE @ ZER FEH Sz (p<
0.01). trilostane > 45-35-HSD OiFI{EH 1 Bk fEE
ThdZ &P HBERGT THES hiz (Y=-0.71
X +8.15, r=0.97, [¥13).

z =

THFL B IBF 12 8 17 5 adenylate cyclase-cyclic
AMP RENTEH27 mA Fahr® oSS, IIT
DR, 2R 20 I3 PR AR EE B 2 R
LTWBZLRHLPEE N TER Y, BEET, v
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RO, T ED, T XD NARF VYO RPN
45-33-HSD & & HonD 2T v A FkE v RGHE
FOTAED, MG I>THRESh TV 3.
Fiz, NAARZ—Y, b MO EOPEIIRIOIEINC b,
FHoOEZEOHFEIER SR TS, E5IZ, adeny-
late cyclase OiEYEDBEMBFENFIECIST, I
JaFRCH L MICER TR Y510, EeZMicd, MRic
BIIF2%ODPDRAT A FRVEVOFENERASHT
B 11,12),

ARFFET L, ERAEEEEEHEEICI Y, v M
PO AN progesterone, 178-estradiol, & Iz 45-38-
HSD JE#E, #1T, »~2aX—Fifagp L HeIpgpon 45-
35-HSD 1Mk & AIRIELT S-estradiol OFFAENRRS h
7c. 4°-35-HSD #FHE0 BRI, #Ak{E5 D Dickmann
& Dey DFIEHEH> 5, nitro-blue tetrazolium # R4t
L, BEFEEEZ WD, ZoRNRCER STy
% 3B pregnenolone DIEEE I AR T 50K
EXVENOT, JpF0 45-358-HSD LISk ofikEEES
2k v, FERFMIC progesterone ITZ8H & % AIEEME
Nhs. Sibic, &R L7z progesterone LD
prognenolone LZAXRIEFIZ L bBEICANE
FAE S, FORRIFT0.3NLUT EEN. Zh
LOFHEMEEEEL, 45-38-HSD OfFfELEHT 51T
%, BERILEANIC X 58 50 aiifER 2 R T RER D
%. trilostane (4a-5-epoxy-178-hydroxy-3-oxo-5a-andr-
ostane-2a-carbonitril, 43 F#£329.4) FHF LV £-3 5-
HSD oAb rnBatmERchy, ThaFAT A
RARNE AR EZRE RN, o~ Az —PEIIRIc B
T, RKTFIECH b i diiiifER 239 b, 45-38-HSD
EHFEH S hic bz L 5.

JIFRNDO AT r A REVEVOEEILOWTIE, IIF
FEDIBERE, 25T OAT v A FRLE
UIIEBIZEELT, ThEIEL WS RREESD
5. t NIPRaERC, BPHARO1/100LL T @D estradiol La»
EEEVWIS%E MERMLMERN HamF-107 T18~24
R L, AEOIEE, 2 WiIlEMiaoiEr
BAh LT, BRE LI L 25, TR HERE L C B
IZEE LT B LB EREEICEDR A BT, IFFEHOR
EIERTELLOLEDRS.

S F Fwr Yy, &< Ic hCG ¢ 45-38-HSD fEHIR
T BB in vivo, in vitro THEE L I2FER, in vivo T
1%, hCG DEAZZIF TnwizsWIBaPEE: hCG DJEIRA
BB ITRERT CERE L 72 BEDRER L T3, EH 5 bRE
D OEMERITED Y RWAS, in vitro TIXIRZIEL JEIT
IRCRIBEDB &2 B 22 4 b iz, JFFics % hCG
OHEBERITIVWERIZ2E D LTWiav., Amsterdam
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BWIPITD LH/WCG L+ 77 —&BFELTNSA,
Jagiello 5193, #— T V4757 ¢ — L BT
XY, b hERTHETS HILEMIIT o LH/hCG
DJFEECETER L, ZOIIFIRT 2 EEEH 2 m
LTW5. in vivo TiE in vitro TO hCG O 45-38-
HSD oz s bhins2723, hCG IR E /v
LT, JFF~OEBEERCEELELZ TN L LERD
hod, TOFMEIARTHD.

TEEL B D IR TR VW R EEAIA S Ty
7. PR RR BT IRE S B OB L M B R 0=
TEILRATER bRV, FREICSWTIE, B
SEIHETTH S cyclic AMP®, &5\ EHEY L7
 F» OMI (oocyte maturation inhibitor)!'? 25 JEH#l
B DIRF~DZEEMEIZ X Y, IFTHICTRA L TR
EIHIL T2, LH Yy =Ygk Y Z 0K EE R,
BESEVBERT 2 LW ORI EN TS, THILE
PYNT- & SR BAEI L, WM TR T S LBk
UROR L RO =tk oy 2 E THEIT T 5 Z LD
NTWBBID, 2AK51E, Zh b 0K EIIZ Tar-
kowski ZE#: T haploid OfFHIZR L2, X5(Z, Ho-
echst 332581%(4 4 D HIGHELS IT X D % DNA &3
WDz LRMHLTWS, LiL, HEERIUIEZH
W, FAREEEITL T, T OZREER, JIERED
TEL 22, MERAOEEESER ShTn 5.

AT uA FadVE Y OIFFRBICET SER WA
AHESRTWA B FE— LI RIFIIREHL ST
e2® FoF Moor BRI ESMEE TS R B
v BT XY IR RS E ARV T, R
Fu A FEERHEXD aminoglutethimide & SU10603
(17a-hydroxylase DFHEA]) TRLIL, JRlD HIITZ
B L, AN SEARfgcEELETs, W
B FADIAE L W 5RE, Thbb, SFETERE LK
FEFET D Db b TR AL O P 3 BT H
25T LEEEL, ITREADAT A FRLVEVOE
FEEERIBLTWS., FBH O, ~AzxFd—%
T, trilostane 12X % 27 v A RERINH O HIRREL,
AR BB IR, BRI R
H 270, A EEE CRIER O SN ORED
KTL, 2HEFZROBEENEINTSZ LERb. £
BT ZHETHRIEL LT, IITRBICRIET 2 REER
PRETICE 2R IC L Y, IR ZORENTH S
WEEHDDVWEEASHERL KB LT, EHERED
BrLrery—, b3nEEHEOENEEICE
52 5EHBRIGEFRE LT, REOETRAZIITS
LEZHbRTWS, trilostane ICX B2PFFHN AT A K
ARIH, REBERARHORKL, FEERIGHE
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WL, SETEERECToOTRAVWNLEEZE Z bR
B
FWFEICE Y, NAREZ—IFFHRND AT v A RELE
VATRRE, BXUARMRT v A R E Ly OIFTEIT
Bah, ZhLAIIFRE, ZHBRICEELIEEHEE
LTwaborEZ b, BIE, IVEMEREEDE
WE LU URISEIEEOBRIGH B ED bhTns. L
L, EPMCBT 2RIIRIIERICIEL, ZOFERE L
T, REIRT-OFROZ A L VS BRVEERShTE
D, PIFORE, & LICHRERBOBEVREELE X
bhB. 4%, SHIIFFRRT rA RALEL LIFT
R E ORREZIEH L, b NOERBEDOLKEICEET
DRERTFOMA L L biT, RERROERN 2 EMEE
B 52Nz Lizv.

WO D 2T, HIRSEKHEE BB, B
UK 2 [ 2 PE S N R 5 U R i i < Rk
DEERLET. I, MEZED D ITHI ) KIEHER
FREHCEHARKEHERCERK LT, &big, @
WAEHEFARERAEOH AL b VI =Lk 4
MR R R L, RREAELYFEFERE
PAHLICESHLE L BT ET.

AWFFE, T 57 4FEE G A R RBETE A
No. 57771015 X 27z, ABAFEOEEF X, H27H
FIEESBRE CER) BXUHEBET # U I RIE LR
4 (Las Vegas) IZTHREL L.
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A study on steroidogenesis
in ova
Yoshihiro Endo

Department of Obstetrics and Gynecology,
School of Medicine, Keio University,
(Director : Prof. Rihachi Iizuka)

Steroidogenesis in hamster and human ova was
investigated by indirect immunofluorescence study.

(1) The presence of endogenous progesterone,
178-estradiol and the activity of 45-35-hydroxy-
steroid dehydrogenase (4°-33-HSD) were demon-
strated in human follicular oocytes.

(2) The presence of endogenous 175-estradiol
and the activity of 45-35-HSD were demonstrated
in hamster follicular and ovulated ova, that of
endogenous progesterone was not.

(83) The activity of 45-38-HSD in hamster fo-
llicular and ovulated ova was inhibited by prein-
cubation with hCG in vitro.

(4) The activity of 45-33-HSD in hamster ovu-
lated ova was inhibited in dose-response manner
by preincubation with a new potent inhibitor of
43-35-HSD, trilostane.

Following these results, steroidogenesis of ma-
mmalian ova was suggested in indirect immuno-
fluorescence study, and the implication of steroido-
genesis for oocyte maturation and subsequent fer-
tilization is discussed.

(&£l : BEFn58426 A 8 H)
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EVEY NINDRRBUT KT A23187 &
W-7 (Calmodulin [HZEX]) s

Effects of A 23187 and W-7 (Calmodulin Antagonist)

on Maturation of Guinea Pig Oocytes

KR 2 ERARZEEE (TE AT %R

EIE E (4

o ok T B

Akira IWAKI Akiyoshi TACHIBANA Takeshi NAGAE

2nd Department of Obstetrics and Gynecology,
School of Medicine, Toho University

HIBREE 2 s (TE - T B ER)

[ M= SO
Akiko OKADA

o B s B
Morio KATO

2nd Department of Anatomy,
School of Medicine, Toho University

TEHEEBYTOIRIICI TS Catt OFLSEHLNTHDH, WILEBPICHT 2HEILmL, 13o&Y
L LT ERE R, ZZTENMEY NIFREHY, Catt MBEHT % BRI EEA RN H 5 Ionophore (A
23187) 7z HU Calmodulin OFEEH] (W-7) @ FREIC RIET Bz > W TRHL, KoL SfHERPE

7z:

1) Tonophore ® FHiN~® ¥FhMiL isolated oocyte DIFAITAREL IZ 56t L CHIEIZIE, follicle-enclosed

oocyte DA IXIEERNEIFED bz,

2) W-TiMEIEE R Lic. W2IE GV 38X GVBD ick £ 30052 L b, e
FHMZERAL T2 2 L2355, %72 GVBD ORiX D & LITHAEHA, circularly arranged chromatin
stage DYPTHT spindle formation stage DYIREIKT 2 Z LIT XV, Z DO stage DT block %

Zbhs.

P kDB X 0 HELEIIRO RIS Catt BRAWICEELTWB Lo L Ebh 3.

(Jap. J. Fert. Ster., 29(1), 62-66, 1984)

7=, b7, BTN EOYIRMME T Mgtt, Catt
BEDEHAF L VEBERMEES KD Z LML T
w3, i Catt BHARNIC A BEOFERE A231871C
XA BEESR LR bhTnwb., —F, @FL#yT
(LURREAD first step &\ REBEOHOFHEFHIE
TH5DIXLH EEXLNTWED, in vitro DS
FT T3 LH 7L ThH 5BEIIRBT 5.
Lo LEGA A 2 A SLBM B D s B B E S BT B+
DHAZZLL, U=, hZVEEBHELATIRAV.

Tsafriri 51X 7 v FIREIIIET & B53E L 72 414,
A23187 IR R 2725, BIRICEE b O
(isolated oocyte) MHFFEDOPLEITIE Catt DT 1T L
AMERBREPDIENID. ZhickH L~ 2J2H
Wiz Jagiello 5 DFEERIZ XX, isolated oocyte Tix
WHZIREIRERTWSY., 20X HITHh DFEEEDER
BAEDZENPH TN DA, EREMWE 3 ERGEOHE
ZEo2T, 20X RBRABLRIZODLTENIIZS X
Y L7z,
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FZTAREBRTIIEALT Y PRV, A23187D JFERHL
WCRETHESRFT 5 L L b, Calmodulin DEE
H W7z ML i3 E, BEDSHE S 0 2 DR 2B
L, Ca** OBICKIETHELXER L. Calmodulin
X Ca*t BN THIC HA, TheHELTERTS
RURNRIBETHD.

BRI 1250~300gr DENLEY M ThD. i,
BOOFGUINEEZREL, BIERHO bR L. B
Wk x v 78— TR LI, JIEERHINL, oI
ZHERIER T LRI L, JREICHR D B ENPR (iso-
lated oocyte) ZExY H4. EIfaBER o mnX
LTI E IR, DY ML, JPoHICFET %
5 (follicle-enclosed oocyte) 122V T & [RI#k72 EBRE T
27 (F1).

Follicle-enclosed

41 Isolated ¥ Follicle-enclosed
Qocytes

XRAEE

1. Ionophore MZFEER

EER® : isolated oocyte #10xM D A23187% FA 72
fEIE199%% (Yanagimachi®|Z X %) T 3 [EIREHE L7214
[FIRRICHASE U Tcii & AN 7o AT P I @ AR, 12
Rk Lz ("2 0FEROD). A23187Ic>nWTiE, #*
?0.5mg #0.05ml D7 & b FIZHEMHEL, Iml D= #
) —NEMzizt D% stock solution & LTHEE, Zh
WML TL0M TS 5. 2 be—id
0.05ml 7 & hviZlml O ) —A&kMzicbDz
BV, ERREFREOT X r—= & ) — WEEBE
1999 iz Nz 7-.

EER® : follicle-enclosed oocyte IZ2WThE272L

AR - BRFE - KVT - BEE - b
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Methods

Experiment (1) Duration of

3 times washing culture ciiltire

\ ] \ |

S0/ ~ \eoo/ — B

m199+10uM A23187

m199 12 hrs

(Isolated oocytes)

Experiment (2)

(Follicle-enclosed oocytes) at 31°C in air

Experiment (3)
3 times washing culture

oo/~ \eo/ —

mBWW mBWW
(+0,5,10,50 uM W-7)

Duration of
culture

——
Bhrs

(Isolated oocytes)

Experiment (4) 3 times washing culture

o -
oo/ — "‘ s nm 8hrs)

mBWW mBWW mBWW
25 W-7

B2 EBRFBH

[RIERICHAE T 5.

2. W-TDFEBR

EERO® : {EIE BWW & THY H L7z isolated oo-
cyte # 5, 10, 50puM O W.7% G A 72{EE BWW g
T3MEPEHELIDD, [FIFRIC HEEL 72 R T HET S
(H 2 DFEBKRO®). ZORAOHEERFIZ6REHTHY,
{EIE BWW %Xz BWW j%ic L-glutamine 20ng/ml
B X UONME albumine 3mg/ml ZiNx TIER L 7.

EER@ : {KIE BWW ¥, C isolated oocytes #1504y
MR Licts, RNE+25pM W.79C 3 [EIdiE L T
b WIkEARIEE BWW oA 33T ©8
#L, b—FLOHERFEIZ6 MM E L (K2 0EER
@).

3. [EE - §t

B ik T4, isolated oocyte 1XEDEE T, follicle-
enclosed oocyte {3 isolated oocyte DIRFEIZL TH b,
0.1% hyaluronidase T UM% »AREREL,
BIZERy 74 7Lk Y HEHiEsE TE 5T Y
<. Fi@mra—n (3: 1) T—EREEL, B
AeA vTYRETS.

4. FRBEEDLF

A23187 D EERTII—%A 7L germinal vesicle (GV &

i%3), germinal vesicle break down (GVBD), Pro-




64 (64) ENEY PIIORBIZKIET A23187 ¢ W-7T o @& BERESE 29% 1 5
# 1 Isolated oocyte izxt3 % A23187 o
stage | No. of GV |Pro M| MI |Ana I | Degenerated |Maturing X (%)
A23187 oocytes | (%) (%) (%) (%) %) %) (X=Meta)
0 «M 48 6 5 27 10 0 42 37
# 13) | o | (s6) | (21 (87) 77
10 #M 45 9 21 8 4 3 33 12,
F 20 | @ | 18 | (9 (7 (74) (27)
% 2 Follicle-enclosed oocyte iz%t+ % A23187 @ g4
stage | No. of GV | GVBD Pro M| MI Ana I | Maturing X) %)
A23187 oocytes %) (%) (% %) (%) (%) (X=Meta)
0 xM 13 2 6 4 1 0 11 1
) (15) (46) (31) (8 ( 85) (8)
10 pM 14 0 6 2 4 2 14 6
(43) (14) (29) (14) (100) (43)
# 3 Isolated oocyte izxl+ 2 W-7 o
stage No. of GV GVBD Con Ch-Cir Ch Spin-Meta I
W-7 oocytes %) %) %) %)
0 xM 31 2(7) 2( 7) 13(42) 14(44)
5 M 16 3(19) 4(25) 6(36) 3(19)
10 M 30 6(20) 11(37) 11(36) 207
50 M 15 3(20) 3(20) 7(47) 2(13)

metaphase (Pro M), Metaphase I (MI) 3 X1 Ana-
phase I (Ana I) 4Tk Lz, W-TOFEBRTIX
Donahue® D#E 424 L, GVBD Ll#% MI F T sta-
ge % condensing chromatin stage (Cond Chr), cir-
cularly arranged chromatin stage (Cir Chr), spindle
formation (Spin) B XU Meta I IZ551F THR7-.

% BR LR

1. A23187DEE

(1) Isolated oocyte x4+ BpkiE (F1)

10#M @ A23187 % FIN L 7o AETE 1993 CilFRfEIR45
A%z BE#E LY, GB OFFREELINT 9{E, Pro M
WF21ME, MI 281, Ana 113 4{H, ZMHL7bLDiE3
HThotz. bt ML PLEICREUE S D312
(27%) Thoiz. Thizw LT A23187EFRMO = > b
v — LDEEBTIT MI LA ERIZEL 7201248903748 (77
%) TV, A2BIBTHENC X Y B 5 o> 75 IRk i 25
Hbhic.

(2) Follicle-enclosed oocyte IZ%}+ 2 pkf (£2)

[FIERIZ10M  A23187723 2 T 5 3536k © ARk
DPRalAfEZ e L, 14EOURORIIRIER BisE L.
GV ®o$mD130, GVBD (16 ff, Pro M X 28, MI

X 4{H, Anal Z2fHTHB. T7bb MI LLEICARE
L7z b D214 6 8 (43%) Ths. = bu— ik
TIIEFEL L (8 %) TH Y, A23187HRMIC L B
FREDIRHEZD R FED b i,

2. WI0pE

W-7%5uM OREEICHRIN L I 5318 Tl6E O wekk
PR+ S L GBIZ L E £ ob D3 (19%),
GVBD OFfR® % @ 4 {8 (25%), Con Chr—Cir Ch
WCHEATEL D 6 fH(36%) Th Y, Spin-Meta I £ THEEL
720F 3 (19%) Tholk. ThilRTaryir—
NWEETIZT, 7, 42, 4%%RLTRY, W72z 7z
BE GV ICHEREIFL, L zl#EBovil L
Th GVBD ¥ TLMELRWERLEW. WIDMRER
10, 50uM & L& bRk RERE bR, Tinb
b W-TOSNREMHIAZED bivic. 722 L WTORE
BRELIEA, HHZESI VRN WS EREIED
hizhole. (#3)

WIT W-T% 5 E iR C15043 sk Lict, 25
mM ® W72EA7 mBWW FCEEELEA DR
HRIEZ 25 & GV OWREDINI17%, GVBD (344
%, Cond Chr-Cir Chr [335%, Spin-Mata I (X4 %T
bhole. zhiclkxTarybr—130, 25 25 50%
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* 4 ¥E#1%B o Isolated oocyte izxf+ 2 W-7 o #

stage No. of GV GVBD Cond Ch-Cir Ch | Spin-Meta I
W-7 oocytes %) (%) (%) (%)
0— 0 pM 24 0 6(25) 6(25) 12(50)
0—25 pM 23 4(17) 10(44) 8(35) 1( 4)

THY, ZOXDLBEEZMAIHA LER3 LR
W7 ORBIIHIZIE DR b, (F4)
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ELEMER TR IC RIS 5 Catt OMEMITONT
FEOPORERLLNEN, L L TZFEHOERRS
ZRIBOBEERFIZOWTHR LU LA TWASY, fFl X2
o~ 2 PPOBERIFIZIE Catt B ARRTH Y,
Ca™ ZRWHEHH IR nbh 9.
T FINTONT S Ca**t DRBEHERHFL S TNBD.
THODB|EIT BT 5 IORAT—T LY b0 LHOR
H, & ITIIDRRESERERICI 1T S Catt OFEEIC
DWTITIEFLEINC B+ 2 813 iy e v, Leib-
fried® X IIEMIMEICE T NI Y S I% HAM R L, Hg
W Mgtt, Ca™ o WE & EEEICTHIE in vitro
TOWEHIAHOFRIC KT 525, Ca*t OADEKTFT
E B KOS LB AT ISR v & R L.
Paleos 5i3< 7 2 DIFEREINIZ DWW Tix Ca** free D%
T CEEL, BRED Ca't OFETTOHL
@%ﬁmmv1ﬁ%i)@ém:kf&5&%ﬁbrm
2. FERRICT ZI2onT L IIRBBRIc B 5 Catr
DRLBEMENR DR BN TN BIO, Ca-lonophore i Carr
DFEHETHoT, A281871F Ca** O JEFEEML T
DBHLENTW B, Ledd>T A23187HRINE ICFREL
PEESh2 LBEZOREL, TEBIZOWTE, %
DZENFEHRER TS, L ZARMALBTCE T
AZBISTIIMD T LT L b RBEHE L W 9 KR
Do Tivy. Tsafriri i PMS &&ED T v M@ isola-
ted oocyte # AL, Z#H 5Hix Ionophore HHITHL

BT EZ T R 0 72 A,
T(if]ﬂxt Ionophore J2EEAN107SMPL_E DBEEIZ61%LL
LICHESHOBERP B Y, KIBE ORISR
L Germinal vesicle 7 5 Germinal vesicle break
down IZEETHRICEEB 2 EBELTWS. =
NITH L =7 2D isolated oocyte #{§->7- Jagiello
DEFRTIE A23187TIRINE JEO 3 E MFIL, Lo
REE T IC O BRI E T RIC 5 2 L 2R L.

KEBRTIEELEY N EHAWTIIRRBIZZIFT Iono-
phore @ 8% WatLiz. EAT v M JIEER

folliclelnclosed oocyte

¥, SN ROIECBEINE Ok L E VEIED b MITHEEL
LTWEnHThb. 758 A23187DMIT isolated

oocyte 12t L TiE Jagiello & [R] U < sk IMiIZh 23R
» B, follicle-enclosed oo-cyte 1Z%f L Tl%, Tsafriri

LRI < R EMEERN R 2558 b iz, AFEERT Jagiello

DOWEL YV URNCBB LI O TH Y, YyhTiEEkIic
BT L A231BTIFINC X Y sEEEDREL AN D b
LEZTWERERBREITELMHEE T2 L0838 50
7z. isolated oocyte (2t L T follicle-enclosed oocyte @
LA IR IR FAE L, E 7 BREM S X Y
ZNEWn) XD RRHOEND BT, RigolEy
HE2BBRLESELDTHSD. TDOROMBHIIEH
DOMETH 5.

MKAIZ A>T Ca** IMEN OE N &f5E L TIER
+5H, ZOEAMN Calmodulin TH5. ZhiFEAND
ZESTHEASH, ZOEEER P KRBIZH L1 S,
BUfE Ca** Bk, RGN, MRS ZL, MEtEEEYE O
BRI CICEHELTWAZ L PO LD,
Calmodulin IZEMHEHICE LD TIEL FHLTWS L

, WHELBMIC B TR ShTns. I
Lowrivﬂwf%n7)/®%§éu%%®&5:
EBRFEIRTWE, FBETFIConWTRY X E®
NEy PRI ORBICEE L THERET 2 2 L D EHE
BN T I Y, FBEERIC Calmodulin dRFE 23
HBHHbOLINTWS. JIDEIC Ca™ M5 5k
BIE, Y5k Calmodulin BB LTWS LEZ BN DM,
Calmodulin (ZHMIE % 8 & oW TOREERPIZ ART
LIEE IR~ OEE ISR L. Lk T Calmo-
dulin - OFEEHAZ BRI 2 T ORE L RT3 2
L% L, Blic 2T b Trifluoperagine Chlorproma-
zine R ERXOVWTHRHEIN TS, W7iddbok bk
EAFETRITH D5, (THLEHINCET % LR A
s, REBRTIZORIMZE Y ENVE Y DR
HMEMHET 22 LEBHELMCL, MofEFE L EEOR
ErBbhic. WIORBIRMROMBThHEZ L1y
=RETEHRERTVS. RERTIE GV £ GVBD
DI L EESTWAIIDSEENSNZ E b, T

Ey MIBCIW T OO YT W70 HiikliE
PN T WD Z L ARSI, %7c GVBD 0% il
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E72BRlZ > Tl circularly arranged chromatin stage
DYHZH T, spindle formation stage DIFAERT
Bz X, ZOf stage DFEOEHITD block &% Z
ENHEES LS.

A23187 D FEER IR & 12058, W-7 Ti3 68
L L=, Ff) A23187TDHERE 1T\, IRWT W7D
ERICHY, BE BWW P TizELEY MR 61
M CHRARIT 5 2 LBFOT-OTUHD W70 EBr
F 6L Lz, E72 W72 X B EmEIghE 273
S50 CREBEOTHICBT ABEREE LW E
BRT R E E S L.

PEDZ L Cat* BMEHT 3EICEELEREZ RS
Tw 5 lonophore & W-7T23E/LE v FIIORKBICE
IR X X B RS, 2 Ecs T L Catt
DIPRRBICKICEE LTS Z LA EZ BN S,
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Effects of A 23187 and W-7,
calmodulin antagonist, on
maturation of guinea pig oocytes

Akira Iwaki, Akiyoshi Tachibana,
Takeshi Nagae

2nd Department of Obstetrics and Gynecology,
School of Midicine, Toho University

Akiko Okada, Morio Kato

2nd Department of Anatomy,
School of Medicine, Toho University

There are only a few reports of the effects on
the maturation of mammalian oocytes which re-
sume miosis upon exposure to Ca** and Mg**.
On the other hand, it is well known that amphibian
and echinoderm oocyte maturation is stimulated
by calcium ion. In this report, guinea pig
oocytes were used. W-7, an antagonist of cal-
modulin (calcium binding protein), and calcium
jonophore A23187 were examined to determine
the effects of these on maturation. The results
are as follows;

1) When isolated oocytes were incubated in
calcium ionophore A23187 medium, the matura-
tion of the occytes was inhibited, but follicle-
enclosed oocytes were stimulated by A23187.

2) The effect of W-7 was inhibition of matu-
ration. The inhibitory effect of W-7 appeared
in the early stages of the maturattion processes
at GV or GVBD stage. If maturation progressed
to the germinal vesicle breakage phase or higher,
W-7 is active somewhere between the circularly
arranged chromatin and spindle formation stage.

These results suggest that Ca*™* also plays an
important role in the maturation processes of
mammalian oocytes.
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A Case Report of a Patient with Segmental
Absence of the Fallopian Tube
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103, ESR 1.5mm (lhr), 5mm (2hr), CRP (=), H
IR 3 4y, EE[ERFE]104y, Total Protein 6.9g/dl,,
ALB 4.4g/dl, GOT 10.7mU/ml, GPT 5.9mU/ml,
Total-CHO 192.6mg/dl, Triglyceride 58.9mg/dl,
Urea N 12.0mg/dl, Creatinine 0.7mg/dl, Glucose 94
mg/dl, CPK 38.2IU/L. Merlengracht 3, Total Bi-
lirubin 0.4mg/dl, Direct-Bilirubin 0.1mg/dl, ICG2.8%,
PSP 47.5% (15%y) , 80.9% (1204%y), Na 136mmol/L,
K 3.9mmol/L, Cl 105mmol/L, Ca 4.7mEq/L, P 3.7
mg/dl, Fe 79.g/dl, UIBC 237g/dl, TIBC 316pg/dl,
Wa-R (=), HBsAg-Ab (=), RFR ;¥ (—), g o - .
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A case report of a patient with
segmental absence of the
fallopian tube

Susumu Katayama, Reiko Shinohara,
Go Ohmura, Harumi Kubo,
Shun Hirakawa and Kazuo Momose

First Department of Obstetrices and
Gynecology, School of Medicine,
Toho University

A 22-year old nulligravida presented with a
3-year history of infertility. A hysterosalpingo-
gram revealed a normal uterine cavity and bi-
lateral tubal occlusion in the distal portion, which
ended in dilatation. An intravenous pyelogram
was normal. At laparotomy, uterus, ovaries,
round ligaments, uteroovarian ligaments and in-
fundibulopelvic ligaments were normal. Both
tubes consisted of proximal segments with marked
elongation and bending, ending in a slight dilata-
tion, and distal ends with normal-shaped fimbriae.
These segments were separated by 2.5cm of me-
sosalpinx. Peritubal adhesions were not demon-
strated.

Salpingostomies were performed on both obstr-
ucted ends. Right fimbria was resected for
pathologic examination, which showed no eviden-
ce of acute and chronic inflammatory cell in-
filtration. Left fimbria was remained.

Six months after surgery, a hysterosalpingogram
showed a patent lumen of left tube with a normal
spillage of dye, although right tube was obstructed.

It was considered that the cause of the segmen-
tal absence of the fallopinan tube appeared to be
congenital from the anatomical and pathological
points of view.
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Pregnancy and Conservative Surgery
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A diagnostic value of laparoscopy
for tubal pregnancy and
conservative surgery

Takahisa Ushiroyama, Kiyoji Okuda
and Osamu Sugimoto

Department of Obstetrics and Gynecology,
Osaka Medical College, Osaka, Japan

The diagnosis of ectopic pregnancy is one of
the most difficult and important diagnoses in gy-
necology. Especially in the diagnosis of unrup-
tured tubal pregnancy in the early stage, clincal
signs, urine-hCG pregnancy test and echography
are not useful. Rupture of tubal pregnancy in-
creases the amount of peritoneal soiling by extra-
vasated blood and probably increases the risk of

Bl - BLE -

(S (7)) 77

formation of peritoneal adhesions around the ano-
ther tube. It is very important to diagnose un-
ruptured tubal pregnancy in the early stage for
sterile women.

In a survey of 51 patiets who underwent la-
paroscopic examination for the diagnosis of tubal
pregnancy, we found that 61 per cent were tubal
pregnancy and 87 per cent of them were un-
ruptured tubal pregnancy. Tubal swelling was
less than 20mm in diameter in 22.6 per cent of
cases of unruptured tubal pregnancy, and 20-40mm
in 58.1 per cent of them.

The diagnosis of doubtful cases of tubal preg-
nancy, especially unruptured tubal pregnancy. has
been shown to be difficult at all levels of medical
practice. The efficiency of diagnosis can be im-
proved if laparoscopic examination is freely used
in doubtful cases. Furthermore we can carry
out a conservative operation using simple tech-
niques on cases of unruptured tubal pregnancy
which are detected early.

(A« WS84 4 H28H)
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Studies of pregnancies and clinical
courses on our infertile clinic

Masaru Fukuda, Akinori Seida,
Teruaki Okuyama and Hiroshi Furuya

Department of Obstetrics and Gynecology,
School of Medicine, Juntendo University
(Director : Prof. H. Furuya)

Pregnancies and these clinical courses of infertile

LRI RIS T IRV &2 0 Tk ARfESEE 29 &1 %

women were studied. The subjects were 104 in-
fertile women, became pregnant in our clinic,
during a period of 2 years from January 1980 to
December 1981.

The results were as follows.

1) As regarding clinical factor of infertility,
ovulatory disturbance were causative in 32.0%
and unknown etiology in 48.1%

2) Induction of ovulation is the most effective
treatment which contributes toward pregnancy.

3) 14.1% of pregnant cases resulted in spon-
taneous abortion and premature delivery in 2.4%.

4) On 68 cases of delivery ceserean sections
were performed in 23.1%, higher than that of
the control groups.

5) There were no significant difference in birth
weight of newborn, postpartum hemorrhage and
placental weight between the infertility and the
control groups.

6) There was significant difference in duration
of delivery between the infertility and the control
groups

From the present results, it is revealed that in
clinical course of pregnancy there was no differen-
ce between the infertile and fertile women.

(B2f) : BHFS84E3 H 4 H)
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RECORDING OF UTERINE CORNUA CAUTERIZATION
TECHNIQUE AND STERILIZATION EFFICACY
OF AUTOMATICALLY CONTROLLED
CAUTERIZATION

Fumio ISHIKAW A

Abstract: Uterine-cornual adhesive swelling (protrusion) provides the best possibility
for determination of sterilization, and there has been no pregnancy reported after steriliz-

ation by this method.

A high frequency oscillator is used together with a recorder and an automatic contro-
ller that graphically registers temperature time and electrical current, so that the swelling

occurs easily and correctly.

Using a ““ regular shape figure > which made swellings will reflect the effect of the
cauterization, therefore it is not necessary to confirm this by means of HSG.

(Jap. J. Fert. Ster., 29(1), 83-89, 1984)

Introduction

Sequential slices of the interstitial part of
the Fallopian tubes after the 4th menstrua-
tion following cauterization of the uterine co-
rnua using the prescribed methods and in-
struments show that adhesion of connective
tissues was limited to a small area of a few
millimeters facing the uterine cavity, while
the remaining parts of the tube were patent.

Therefore, the swellings on the unilateral
or bilateral uterine cornua seen in hystero-
salpingography (H. S. G) of the cauterized
uterine cornua are considered to be an im-
portant characteristic proving obstruction of
the Fallopian tubes.

Since there are naturally individual diffe-
rences in the results of cauterization in each
case, it is necessary to have a fixed frame-
work of standards for cauterization, in order
that uniform swellings in the uterine cornua
may be formed. We have already reported
since [l ESCO that the range of values are
confined to the following: - viz. temper-
ature 110°C -120°C, current flow 500-540mA,
and time 60-90 seconds.

However, despite of years of experience,
it is difficult to predict the post-cauterization

effects with this method of meter reading,
and therefore, we first recorded the tempera-
ture, current flow and cauterization time us-
ing a recorder. In addition, in place of ma-
nual adjustment, the current flow was adjusted
automatically.

In other words, the current flow was
automatically adjusted so that a constant de-
pth may be cauterized in the vicinity of 90
seconds, from the normal room temperature
up to the boilingpoint of human serum of
104°C (beginning of spark discharge), not-
withstanding whether the tissues cauterized
with ease, with difficulty, nor the area of
cauterization of the uterine cornua.

Cauterization of Pig Flesh and
Adipose Tissue

When pig flesh and its fatty tissues were
cauterized using the method of forming swell-
ings in the uterine cornua, which has frequent-
ly been reported since the 15th General Ass-
embly of the Japan Fertilization and Steriliza-
tion Society, 1970 in the following comparisons
may be made of the graphs (Fig. 3-9).

Cauterization of the Uterine Cornua

The graphon the left and on the right
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Fig. 2 The electrical circuitry of (C). The ACI10D is IC

are quite analogous to each other. The zig-
zag pattern is an artifact of the repetitive
movement of the electrode between the an-
terior and posterior uterine walls (Fig. 5-6).
The temparature and the current flow in
the right uterine cornu fluctuated normally
in interlocking agreement with each other.
The left side cauterized with difficulty. The
current flow showed high values, and time ta-
ken until spark discharge was also prolonged.
However, the temperatures were 110°C for
both the left and right uterine cornua, in-

dicating that the contact between the electrode
and the uterine cornua was normal (Fig. 7-8).

(R) and (L) indicate the right and left
uterine cornua. The length of the uterine
cavity is 10cm and the current flow is 540
mA. The time taken for the right and left
cornu to couterize was 65 and 70 seconds
respectively. The temperatures were read as
110°C, 120°C for the right and left cornua
respectively (Fig. 9).

The method of meter reading, however,
gave statistical deviations, and it is difficult
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Beginning of Beginning of
(mA)("C) spark discharge (mA)(°C) spark discharge
Control
400 100 500 100
Control
300 80 400 80
\
200 60 300 6o (™ |
|
100 40 200 40
0 20 100 20
0 0 00
0 1020 30405060 70 80 90 0 10 20 30 40 50 60 70 80 90
(Sec.) (Sec.)
(1.) Typical cauterization pattern of (2.) Easy to cauterize pattern of lard
pig muscular tissue cellular tissue

Graphic representations of H. F. current (mA) and temperature (°C) in automatically contr-
olled electric cauterization of pig muscular tissue and lard cellular tissue

Fig. 3 Graph (1) In the case of muscular tissues, the current which rose rapidly at the be-
ginning was controlled by the temperature, and after a drop, the current flow increa-
sed again, with spark discharges and simultaneous acute current drops from 60-70-80
seconds. The temperature reaches a peak of 120°C.
Graph (2) In the case of the easily cauterized adipose tissue, there was speak disch-
arge simulteneous with the current flow. The controller is activated and the current
flow decreases. The temperature reaches the same temperature as for muscular tiss-
ues in roughly the same time.

(mA) (°C)
600 o 120
1) b
500 M\ f 100 @)
- (1)
400 L 80
300 g 60
200 - 40
100 @) o i 20
0 i 0
0 1020 3040 5060 70 80 90 0 10 20 30 40 50 60 70 80 90
(Sec.) (Sec.)
(3.) H. F. current (4.) Temperature
For soft tissue, spark discharge be- Temperature limits of Graphs (1)
gins early and current drops. Using and (2) were nearly the same.

automatic control soft tissue and hard
tissue can be cauterized in the same
time frame and at the same tempe-
rature.

Fig. 4 Graph (3) Accompanying a fixed increase in the temperature, the current flow is
automatically controlled, showing individual differences for different objects of cauteriz-
ation.

Graph (4) Notwithssanding the individual differences, the upper limits of temperature
increase, and the time of cauterization are roughly constant.
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Left cornu

0>10 20 30 40 50 60 70 80
(Sec.)

Right cornu

" Beginning of
(26? (12%) spark discharge
(°C)
500 100 '
400 80 | B
300 60 3
200 40 _ L
100 20 3 )
0 0 t B
0 10 20 30 40 50 60 70 80
(Sec.)
Left cornu

Automatically controlled cauterization of the uterine cornua just after induced abortion

Fig. 5 Cauterization after induced abortion

Fig. 6 The hysterosalpingogram of the same case after the 4th menstruation following caut-
erization. The uterine cornua clearly shows swellings

to expect accurate readings of the cauteriza-
tion values and its progress. In this case,
too, without knowing the cause of the tem-
perature differences between the two uterine
cornua, faulty contact of the electrode was
discovered for the first time with the H. S. G.

Therefore, H. S. G. is indispensable in
such cases, but in the recording method, the
balance or imbalance of the left and right
graphs can be recognized at a glance. It is
possible to predict the results of incomplete
cauterization, and as such, it was considered

that postooperative H. S. G. was not nece-
ssarily required in cases with classical graphs.

There is little change in the interlocking
fluctuations of temperature and current flow.
This is a classical graph from which satisfac-
tory results may be anticipated from the cau-
terization (Fig. 10-11).

Results

A high frequency oscillator is used together
with a recorder and an automatic controller
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Right cornu Left Cornu
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Automatically controlled cauterization of the uterine cornua after induced abortion

Fig. 7 Cauterization after induced abortion

Fig. 8 The H. S. G. of the same case after the 4th menstruation following cauterization

that graphically registers temperature time and
electrical current, so that swelling occurs easily
and correctly.

Using a ‘‘regular shape figure’” will reflect
the effect of the cauterization, therefore it is
not necessary to confirm this by means of

HSG.

Summary and Discussion

The merits of the uterine cornua cauteriza
tion method of sterilization are probably that
is entails a procedure requiring only a few
minutes, which may be carried out immedia-

tely after menstruation or following induced
obortion, and that the patient may go home
on the same day of operation. However,
despite the ease of the procedure, it is an in-
convenient burden in terms of daily life, to
have the patient come again after the 4th
menstruation for the evaluation of effects with
H. S. G. Furthermore, because it was not
easy to control manually the current flow so
that cauterization with the prescribed range
of temperatures and time may be carried out
we attempted automatic control of the current
flow.

Needless to say, the suggestion made




88 (88)

Recording of Uterine cornua cauterization technique

ARESE 29 %1 %

(R) 10cm 540mA 65Sec 110°C
(L) 10cm 540mA 70Sec 120°C

Fig. 9 A case in which the contact between the right uterine cornu and the electrode was
not proper, in the old method of cauterization

Right cornu

(mA)(*C)
600 120

500 100

~|s00 100 | LY

400 80 -
300 60 -

200 40

100 20

B 0 Lo

left cornu

(mA)(°C)

600 120 __

0 10 20 30 40 50 60 70 80 90 100110

(Sec.)

Right cornu

400 80
1300 60
| 200 40
100 20
0 0 _
0 10 20 30 40 50 60 70 80 90100
(Sec.)
Left cornu

Automatically cauterization of the uterine cornua after menstruation

Fig. 10 Case of cauterization immediately after menstruation

above is still in the experimental stages, but
with the recording technique and automatic
control, with the use of a recorder, the
proper cauterization for closure of the Follop-
ian tubes has been made simple. As a result,
not only the technique of usage or softwere,
but also the interpretation and prediction of
the results from the graphs recorded is no
longer difficult as in the case of the meter
reading method. Therefore, post-operative

H. S. G. is not necessarily important and

indispensable in all cases of cauterization.

Instead, H. S. G. plays an important role
before operation.

Furthermore, pre-operative ultrasonogra-
phic diagnosis has become the source of in-
formation regarding pregnancy, position of
uterus, and palpation of the uterine cornua,
etc.

Post-operative difficulties with uterine cor-
nua cauterization method of sterilization, such

as pregnancy, ectopic pregnancy, and dilata-
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Fig. 11 The H. S. G. of the same case after the 4th menstruation. A distinct swelling may

be observed in the uterine cornua

tion of the uterine cornua etc. were, up to
the present moment cases of cauterization
beyond the framework prescribed and imba-

lance between the left and right sides.
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ZEWFBRZE N~ A R # — PRI, capacitation acrosome reaction Z5ET Lzt MEFREW TS 2HEFH L,
b MEFOSIEREMAHC T 2R IICB LR L, DIFOMEE Ak,

1) 164DEFEET LY ORT LS LCIBREICHT 2 L, Z0EER0 LABBICIAS S B
ANEVBD bhvie. X, ERBAORLEPOLBICOX, BFORONREEE 7RS05FT, £ 0%k
1oL, ERFTREBEROS LA EEDL.

2) SAIS%, BT OROHMEERERMEZ 0, 2, 5, 8L Y, #E SHEEOEERE L -
5, WEEE T AEEREIERIC X » B ol

PEXDY, b MEFOZEEERICET SRIICIRE AAZDD 5 BARR S .

(Jap. J. Fert. Ster., 29(1), 90-96, 1984)

7EuN,

#* —%, 19764, BEWERE LA & 2 & —FIC,

il

in vitro TOE MEFEERIISEEDITE, HdHh
TR ST DR T A HRMETH BN, B
FITITZAGRTOMESH & U TR e/ (capacitation) &
SRS (acrosome reaction) 52T+ 2HWBLETH
BV, ZOSEREMARICEL T, v~ ogs
Lopata 52iX1.5~ 3Wft], Seitz 53t 4 ~ 5 B[],
Bavister L0 7R LMELTHY, —EB LR

capacitation, acrosome reaction 52T L72t MNETFH
HiET 5H% Yanagimachi 9255 L, #HEHREEHE
B e MO L Y BT RR S Tk, ¥E
 DEERIGHMEIT T,  ZoFMEDHERBSh T
5. UL, HxOBRELMGIHERICRSTEY, i
FETF D capacitation % FHH X5 OFTEEEY 2 5 A
CRITBRFHO L Y Fix 1 ~220 [ L K& RiEid 5.
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SEF AT, Th bR O Z R IR 0E
Wiz Y OREBERMEDOEDOHICE DL ONE 5 i EHE
rEAN LR Z—PIE OEBEHREZ AW TR LD T,
ZDHAT O THRET 5.

WEAIE -

I ERGE

B 1ickdE (HlkdE) ofZEE R L. $hbb,
BPIMAIE Lo~ b2 2 — L D BRI 8E, ZEHIH 2 BRE
T5. —F, RENGHIKE swim up & (&) I2X

NLAS— BHNE B R
(PMS-HCGIZ & 3) (AFEICLD)
l i34
o &% W swim upix (1 B5RS)
2me B
JERAMRAR S AR RN .
l (0.1% hyaluronidase : 15537 4/97 -
3@ iy 3
BTG 2 EIFEE (R &3 2309 ¢ 590
A

(0.1% trypsin : 2 ~ 3 43%H)
3@

BEAERRE NLRFZ—F (FLA vFa—~—2a)

U

foFa~N—ar (3~48H 37C in air)
«— JIAF v IRALID

N vFaN—Da B 0.3n0
(FEFBILIRE © 5~8X10°/np)
%%
H1l mEOHE

v, BHERIEL, GHEODPWRIFLHETEED, BT
BE*—EICLT, HEHLIFLEERL, —ERHE,
BTHmOREZRE L.

(1) Mz

A 1T Biggers, Whitten and Whittinghan’s
medium (BWW)10% 444575 % 72 modified BWW
(mBWW)Z Wiz, ZOMREEELIZRET. 2D b,
KT 07 ONE, L ORFRITII3.5% b MILET VT
IV (HSA : Fraction V, Sigma Chemical Co.) %, Jf
DHLER, FE5F D swim up 12130.3% HSA % v iz.

(2) JROHEf

RE100g RiEDRIUA A T—NF b2 —% [
Wie. BERHIOHELIBE R - ZEOESBIC
TH#%BD) 1 PMS (pregnant mare’s serum) 30~50IU,
%3 HHIZ HCG (human chorionic gonadotropin)
301U 2 T+ 5 Lick vilksRz e L, HCG
BHHITRHEICHE L T, IpE T X 0 RS0 B
L7z,

-3 - ¥ SR L)

(91) 91
#1 fvFaR—v a3 rEE (mBWW)

mg/100ml mM

NacCl 491.0 84.00
KCl 35.6 4.78
CaCl: 18.9 1.71
KH:PO4 16.2 1.19
MgSO47H:0 29.4 1.19
NaHCOs 300.0 35.71
Na-pyruvate 2.8 0.25
Na-lactate 241.6 21.58a
Glucose 100.0 5.56
Human serum albumin 350C.0

Antibiotic stock solnP 1.0ml

mOsmol 308

a: DL-lactic acid, Na-salt (Sigma Chem., St
Louis, MO) ; 60% syrup, 0.368ml/100ml

b: 100,000IU/ml K-penicillin G and 50mg/ml
Streptomycin sulfate in distilled water,
stored frozen until use

L Y 7FLTPE%20.1% hyaluronidase # &% mBWW
RIS L, JRIMIE % 3 & ¥ T IRE SR,
mBWW T 3 EERE1%0.1% trypsin H1 T2~ 345 HjALEE
LB 2 M LT, 612 mBWW T3 E®EKLT
EBRITHE L 2.

(3) T DHEfH

WERSE OB HTEIC & o THIRL, Eb#
mBWW (HSA 0.3%) 2ml Z At 7-30ER%% (15X 50mm)
D JEIC#EIZ0.5ml SoIZELSL Tz, T ORBRE &
30° IZfHW 37°C T LEREBEE Lz (1), 1R,
BITLEDRIFETF2ET mBWW 2, BRI
RBUBREIED, Wl (230g - 54/) i2X D 2 Ek
Wetk, FHKIBRES X108/ml i27s % X 9 ITHEEIRICH L
71,

(4) FEEROHE

3.5% HSA #%% mBWW 0.3ml #3.5cm X 1.0cm
DRMNY Iz AN, ZOEREAF7 o v@izTawn, =
DRI S NI T L IR AN, 37°C K&EH
TR EITOI. BRETORERETIEAE, — &8
BRI, DREBIEEEIRICMA 2. & blc—ERf ok
%, BIOASIEIkEVEATA FHF 2 LIZEE, k
DOEIA=HFATELBEEAEPTFH L2 5L, B
FEBOHE D, MAZEFMBETICBEL TRy, #
[ LIRS T3S 2 WK R B 2 E o T 5 5
A, BMLTW3LRED (BE1). HilZE (penet-
ration rate) ZAREICEELZIID 5 5, ({EOIFICE R
BRBZOTWENTEEHL, ELHIC1EOINCEEDR
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MO RERREOMEAZ

TR 1

FrEBEDIGAIT T OREE REIMBE T LR+
R (polyspermy rate) ZHH L 7.
0 AR Lo HilkeE

164 DR BT ORFico &,

HiHEZE 75 L CHBMRE

% 2

BAESEE 29 % 1 %

BTV, HilE - 2RO LFEMICo R ZED
THRE L.

I KRtk OE

54D BT ORTICOE,
#, 0, 2, 5, 8Ly,
F - ZRTRIZOVTRE L.
IV BRI O TESR O LS

LiE5 &0 %, 37°C, K&H T, mBWW NTOH
FHEBROLET L, HEMHE L ~ 20HEHE TRE
L, 2~ 3EDOEHGHELERHROLEE % Rz

B K

I WL LOEERE
£2, H2iTRtIeL, BE@E- %ﬁ%%@iﬁﬁ
FHCIEE R E R EAZEBED iz, Case A ITBWNWT

13, BRI E CEEES OISR bh, 2K

T O H O HiH AR
BoRs e 3 pfH] H D ITIE

AR Lo BB #R

time (h)
Case

20.0(18/21)

90.5(19/51)

A 100.0(1%/1g) | 100.0(31/31)
0.20 2.00 2.47 3.45
B 0.0( %s) 0.0( 9/30) 0.0( %32) 2.9(1/34) | 19.4( 7/36) | 37.5(12/32)
0.00 0.00 0.00 0.03 0.19 0.38
Io 16.7 (1%/60) 48.4(30/62) 72.7(%%/55) | 90.8(5%65)
0.17 1.54 2.08
D 15, 8( 3/19) | 36.7(1/30) | 68.2(15/92)
0.16 0.43 1.09
E 4.8( 1/a1) | 23.3(1%43) | 33.3(1%/3)
0.05 0.35 0.67
F 17.9( 7/s9) | 32.7(17/52) | 63.6(3%/55)
0.18 0.38 0.71
G 0.0( 923) 0.0(%19) | 23.1(%/2) 32.3(19/31)
0.00 0.00 0.23 0.42
14.3(2/14) | 40.0( 8/20) 93.3(28
H 0.14 0.40 -
I 6.7(15) | 10.5( 2/19) 18.2( 4/22)
0.07 0.11 0.18
J 35.7(10/35) 62.2(28/45) | 81.0(17/21)
0.38 0.93 1.38
K 0.0(%22) 15.3( #/2) 52.8(1%/s6) | 33.3(1%30)
0.00 0.15 0.67 0.40
L 8.3( Y12) 16.7( %/24) | 29.4(5/17) | 34.0(17/50)
0.08 0.17 0.35 0.38
M 0.0( 9/16) 8.7( %) 26.7( 8/30) 23.5( 8/34)
0.00 0.09 0.33 0.24
N 75.0(12/16) | T7.3(Y7/22) | 75.0(24/32)
1.00 1.59 1.22
0 6.7(1/15) 18.2( 4/22) | 44.1(%5/s4)
0.07 0.18 0.59
p 6.5(2/31) 15.0( 3/20) | 38.3(18/47) 39.1(18/46)
0.07 0. 15 0.55 0.52
(B : EER(%) TE : £H 15




B9 ¢£1H1EA FHE « B - S5 « Ak o HT (93) 93
Q,
(%) 100
100
Case A /
s
7‘;’rl;'zim:uha!inn
«—
50 50+
,Eh / Erein:uhatiun
YéCase B
T 0§ hd R T T T 1 1 1
1 2 3 4 5 6 7 8 9 «—eo—o ¢
(hours) 2 4 6 8 fes
X2 wifs#sz L OBEE X3 HTaEEcrsBEEROEWR
# 3 FragdcksEER0%El
preincubation (hours)
Case 0 2 5 8
B 72.7 (49/55) 86.2 (59/58) 100.0 ( 48/4s) 100.0 ( 47/47)
1.54( 86/s5) 2.90(168/5g) 6.31(308/4) 5.85(275/47)
5 0.0 ( 930) 29.9 (2/77) 69.1 ( 4/es)
0.00( 9/30) 0.42( 32/77) 1.04( ™/gs)
C 32.7 (17/s2) 62.1 ( %6/s58) 57.4 (%) 29.0 ( 9/s1)
0.38( 20/52) 0.83( 48/58) 0.79( 37/47) 0.42( 13/51)
5 23.3 (10/43) 42.2 (19/45) 82.1 (82/3) 2.4 ( Yu)
0.35( 15/43) 0.56( 25/45) 1.44( 56/39) 0.02( 1/41)
- 36.7 (11/3) 66.7 ( 28/s) 100.0 ( 43/43) 50.0 (17/s4)
0.43( 13/30) 1.33( 56/42) 3.74(161/43) 0.65( 22/34)
(kB m@sR (%) TE : £/ T5)
HT90%, 3FEH TR+ _TOINCEELIHETHR Tes

WHhizDIZ% L, Case B TiZ4EMETL L BE
FRZHT, S5EM2TIIUDT2.9%ICEBE 3B
bivcicy Endole.

O. FEFaiEonk

I ®D Case B {2oWT, ¥Fohr 40, 7EEHE30
5y, FNENHIEREL, TOBEE LEE, M3ITR
T &L T30 ORISR E T2/ AE, 4R HE
1280.7% DEFEREZ R Lz,

S5 A DONHEEORERIT, 3 - MAlTrRTIeL, &
R - ZRETRO S EE RS EREIERIC X -2
THEAY, 28R 14, SEEE 34, SR 1#ITho

M. PO FEESHROLH

F5iIRTZeL, EHROETEAIRITAESREA
ENGEb LI,

-

05 HRE & 4 T 5 72 ICE 4 % capacitation,
acrosome reaction DHEREOZEMIIVWELB WL 2D
BHDPB D HITTE DS, in viro THL—EEBEF T
RN S E 2 FREMOGHLEY T HLREL /2o
TWa®, AL, b MFEFD capacitation [ZES 5 R
BB LTE—ELiiidn <, BHA#RE L2F —
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100

caseA

100

caseB

b MR ORISR o B E

caseD so

Oh

preincubation time

M4 HBFHiEgclsEER0LL

% AW ERRE O BRICHHE 19T, R4ITTR

TEL, BFOZRBERARMEZEELI.LDLEE L
HIA BRI 1 ~2205 [ L K ERENRH 5. 4H
ZOEBREER AV CERET2, RA—EKICTH
—BEOEETFE AW bbb, HEE0%E

ATiESE 20 % 1 %
100%
motility
50 |

M5 HTHEicIzEHROLL

B, KR ERBRIERTICII R X R EAED b 5 HHER
Ehie ("2), &6, HFOLONBEEY 27 L5 H
AtB L, B, SHERERES LIRS T
DEICLY, ERMCTEERPE LA TAIEEHRLT
W3 OTO, 5 A THTOREEN#EZ 0, 2, 5,
8 &> T, #ERE% 3RME OHERE KR L. %
DRER, 4% ORI CREMEE R THIEEBMNIRLS
LDTHoW. ZTHEKSIZFRTEIIC, BFEFRD
BETEAICEANEZEDDZHFICLEEIND D, FEIT ca-
pacitation ICET ZRHICKEABAZODL DT L&

# 4 Hamster test o FRGH#HL

medium spe(r)r?.locsgmc. preincubation incubation
1 Yanagimachi et al BWW 0.3% HSA 0.3-0.6 7.5k 3h
2 Barros et al TMPA 3.5% HSA ? 1h 3h
3 Rogers et al BWW 0.3% BSA 10 18-20h 2h
4 Overstreet et al mBWW 3.5% HSA 0.4-18 (1h) 4h
5 Binor et al BWW 0.3% HSA 3.5 5.5k 6h
6 Karp et al BWW 0.4% BSA 20 18-20h 3h
7 Hall mTyrode 1.0% BSA 0.5-1.5 15-18h 3h
8 Tyler et al BWW 0.3% HSA 1-10 18h 2.5h
9 Guelman et al BWW 0.3% HSA 4 2-3h 6h
10 Chang et al BWW 0.3% BSA 10 18-22h 2h
11 Martin et al BWW 0.5% HSA 10 5h 2-3h
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Zbhiz. Thbb, M4OHBEY 27 L BAERD
FERTRENS X DI, Case B Tid capacitation (2
D5 iewic, 8RMOFNEOR EFEELZ L
Case C Tl capacitation FFiZEV HSEBIROIKTE
AL W eI 2 FF ORTEROR AR EME R LT
W LrtEZLND.

BIHRBRE S b2 7 — IR RMESERL TW S LT

VNZ;

NAREIEFOZRERIC KT hIT e METFO

EERIIEL, ZOERY 27 LOREED b—HCHES
ETTZ LI TERNWL, RN aR R 2 HE
ETHZLLE#HLEZ BNBR, SEFRLICREREP

i,

b NETFOSREREEARHCE T D IHICII R E M

AERDHY, 2Oz LiFt FOERIZHEEZ TR IBICH
EZEETRE A OEVEATRRWNEELS.
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In 1976, Yanagimachi et al. reported that ca-
pacitated human spermatozoa were able to penet-

rate the zona-free hamster eggs. By using this
penetration test, following examination was done.

1) The zona-free hamster eggs were incubated
with human spermatozoa in modified Biggers,
Whitten and Whittinghan’s media. Then the

t b REF O SRR R R o A N 2

AAMESE 20 % 1 %

zona-free hamster eggs were examined micros-
copically from 1 to 7 hours later for evidence of
swelling on decondensing sperm heads in the
cytoplasm.

When 16 donors were examined, we have ob-
served extreme individual difference between the
incubation time required for each ejaculated hu-
man spermatozoa to penetrate the zona-free ham-
ster eggs.

On the case required long incubation time,
when the spermatozoa were preincubated for 4
or 7.5 hours and were inseminated with eggs,
that penetrated into the zona-free hamster eggs
more rapidly than no preincubated spermatozoa.

2) When spermatozoa in 5 cases were insemi-
nated with eggs after preincubation for 0, 2, 5, 8
hours and were examined at 3 hours later, the
preincubation time showing the highest penetra-
tion rate was different in each cases.

These results suggest that there are extreme
individual difference on capacitation time of human
spermatozoa.

(At : 583 A 2 H)




BHAREZRME
$29% F15 1984

F v MTE T % EERIVRE R I O SEHL
I3 X139 R

Influence of Surgically Induced Varicocele

on Testes in Rats

BUERERAZESNWRERELE (E: Al BER)
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¥ H » £ Hkh W 0B

Shigeyuki YANAGI Tameyoshi TERADA Takashi KATAYAMA

Department of Urology, Faculty of Medine,
Toyama Medical and Pharmaceutical
University, Toyama, Japan
(Director : Prof. T. Katayama)

Ty MCEBBIRBIEEEZTY, BEERRIRETTAVEERL, ZORICEZ32EHL0EMMETKIC o
THE L. EFBIRESRE L A%, ShmitE, SR, BRPNREZEE L. 72HlER,
BHERIE, BEIC X 2 BHOMBFAR b TR 0. BIPNRE L EIRPIEE L 0ERRET2 L, 3t
BREICHAS, BRRE TR oI RSIRERE TR, 2LV 20ERERITNS L, BIEED LR HER

Shie.

FHEREI0g Hic Y OEFMPER (ml/min) 1T, FEFEHIREHO 2L THERICENIL TV chbo
RS D, FEREIE CRBIMEROMMAEIBELED ERE2 b L, BTUHRELZETSES bOL

ERT.

(Jap. J. Fert. Ster. 29(1), 97-101, 1984)

#*

BRGIRE B RITRENRED—oTh B o LT &
{ambhTna, L LELOEEREICE XIS HE
lIZonTix, ZOEEERKR, A H=XLIZOWTRHD
BEBREL, WEREB RV, bhbhixERHmIc
SARHLE IS TR EBIRE O E TV EER TS 2 L 2R
B, FORIZRZ 380 EHBEL IonT Bt L
ie.

il

RRHME L UFE

Spraque-Dawley %7 » b (300~320g) % v iz.
7y MIERTHMEZVEFL, K, g KER—%
HizTHE L.

1) ¥FHERET T A0ER (Fig. 1)

J v FLOPEIZ%F LT Sodium Pentobarbital 50mg/kg

MEIERNESIC X Y BB T IS, ERiEicT, E8BLO
EERREBHL, EEHIRY CREHRATHIY T
KREFARE CE SRR EMAT L. MO RIETEIRE
SMEImme & 725 X 5 ITHRICTIFR 27, FkRC 5T
D7y +ER—FRETCREOAETRv, AR
EFICHEL, “hH% sham operation #EE Lz, &
DIZHBHELLTO DT v M2 EBAEOE 2RAE
L7c. Thb 7y PSR ITH% A BRORRET
Fl—&icf@AEE2 >SiF 7.

(2) IR OWE

21JLD T v b EILFEMEAT 4 B2, Sodium
Pentobarbital 50mg/kg MEIERNEEHIC & % FREEFIC2
WIREERIE 2 1Tin 27z, JWEZ ¥ — I 2 #BEES MGA
-IIA CEMETR) sy —3s 222wy ML, [B%E
X VIRE I EILICRIA, ZEAPNRE & EARE L
o WNTRY — I A ¥ 2RISR RICRIA, R
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partial ligation

e‘\a\ adrenal vein
g

renal vein

kidney

spermatic vein

common iliac vein

Fig. 1 7 v MERWIROMAR @ £ZH IR
SREREAE RAITRT

Fig. 2 EMmAMh s (RBF-1 &)

PIREZJIE L. JER, =|EE25°C icay bu—
wLie.

(3) EAMFHEOJE

SIUREERER, BRMBROMEZ TR0/, £BH
M FRAE IS BRI RBE-1 & (34 A2
F 4 b4 = zil) (Fig. 2) vz, $HIEEY
RREICEAPICHIAT 5 120 CILERJIENRTRETH
v, FIEREHEZ, KFEZ7 VT I VRELR—TH D5,
KEH 2 B HI LV BASEZME R L, EEPIH
60%TFAET K EFA L, MKz RDE L T5
Wi EEolEr b oBEmME AV, BROML, KFE

Ty MBI ZERMBRFREBEORZHL IR IETESE

ANiESE 290 % 1 %

i

Fig. 3 EBBHRBABEEIABTHRLLE
W EF R (varicocele fERRIZARTI L7z
) 28 (K), ERFE#ER (KE)

HARRESE, TOKBH 2D 7 VT AA—T
X YRR R OMHMEZ KD S D TH B, 1974 4F
Stosseck HLAFER LI LDOEERLLLIZEETHY, J
ERFADREROAFE Y V7 T v RBEICH~EL, fifET
bB.
MmEERES, FEL, ERRRIROEEOR &L
AUz, Wb 2 in ZERE B IR LR S I 4 R i 1T 10T
th 7 JTizgEe bhie (Fig. 3). 7 v b OERERHIR:E
& Y HCERBETIRICRAT 2B H Y, —Ha
BT ETLETHRICHEAL TS (Fig. 1). Z0Z
& BB FRE 5 O R IRRIERRIZ100% 2 L
BWREE Bbh 3. Z OHEEIREOERS i 7
) &2 s IRERE (Varicocele ) & LT, Sham #f
5, Control # 6 L OB R 21T o7z,

FEEETH, BALEHEEL, BLEROWE, XHiC
X % EBILOMBRFEOBRE L b b TR o7

S

1) 7y MEERIUENLER

Control #f, Sham #¥, Varicocele F? 3 FEFICKRE
NEZHZ LT, BRERICLET o7, ELER
DERFEDL o7 (Table 1.).

(2) SRR

ZER25C° v bw— VT CIEIEAIREE & SEILPIRLE
L DETHHMB IV EZHLITHET 5 &, Varico-
cele £ T, ZMI< Control #2725, 4.5+£0.6°C IZxfL
2.9+0.8°C &, Al Control #234.7+1.0°C Izt
138.240.9°C AL, S|AWEED EAREDDL
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Table 1 % & # £

e SFHE - Al

l Control ‘ Sham lVaricocele
n 6 5 7

&G 413+ 281407 + 214418 + 20

L 0.9540.100.96+0.050.92+0.06
BLER® | 9r0.1600.9540.100.98=0.14
BEAEE L 4.5 +0.6 [4.1 +1.1 [2.9 +0.8%*
—SAAEE R 4.7 £1.0 |4.6 +0.9 [3.2 +0.9%
<=EE25°C>

L [28.442.6 [26.61.8 |42.6-+4 4%

C%:E.

BHMAR o o7 544.5[20.5+3.3 136.6+9.5
( ml/min/100g )
tissue Weight

¥ p<0.001 ** p<0.01 * p<0.05

%
£

T 4

A
Varicocele

Control Sham

Fig. 4 #ILEE L EERNERE L OO kS :
varicocele BETIXZE. AL bEEANER
Eronzxix Control izl _REFEIC
NS BIBRERERE LT Z 2 %
R

FAMAE

mlnin100g *
40
T
201 [ |
Il
204
10 4
, 7

Control Sham

#<20001

Varicocele

Fig. 5 L i & o i : varicocele # D &
THEEOHEME LN 3

N, tRETHEMIFRAREL % T, AAZEREKA
H5 % CHE Tz (Table 1, Fig. 4). Control #
Sham & ORICIZEF 2o 7.

(3) L

(99) 99

SR RIESEILFRR100g Y7 Y Control T
28.4+2.6 ml/min {Z%} L, Varicocele F£T % 42.6+
4.4ml/min L EIMA A HH, tRETIIEEAYE?. 1%
THETH ok, Aflix, Control #£27.5+4.5ml/min
lZ%t L, Varicocele #1%36.6+9.5ml/min & #ShME I
BLNIE, tRECEREE Mok (Table 1, Fig.
5). WERICEAEROET RN LD 5, Varicocele
HTRELBIRIMLERZOLOBHML TS Z L &R
LTwWw5. Controle #£& Sham FHOICITHEEL L
hrofe.

Fig. 6 varicocele {ERGI @ LA ¢ full
spermatogenesis D FEHIE IZIE U T
BLIEHMERZbh3

(4) IRk
JEHEIC X B #31C, Johnsen Score count #EPIZ X Y

BHOEIORETFHRAEDEE % i+ % L, Varico-

cele T CEMAINEYI.1, AIEE.4LEH LIFLAEE

Eieolz. ULaL, 7HF 14T full spumatogene-

sis DRI ITIE U CHEE LIcHME R4 b, slough-

ing bR Ehi (Fig. 6).

£z &

RrRE MRS AR O JRA & L CERREIRD valve ©
KB - REEDFHHDLNED, 20 valve DXIF - 1~
LEFTIHEIPRVERICEFEEL, TN TlEREIR
BEET LI TRL, HTFLLREEEE>THWEN
LEZDNTWD. fok, BRIRENET, FEERE
Plcix, EFFHIRE L TAFIRE L OZERKTH Y EF
WIRE LA D2 L5 2 #E2LHLh, 5 » 0K
R & 2 EFHIRE LA RFIREOREO—>Th
H5ZLiEHALLEEDNS. 22T, EERIRE AR
CIARERT D L CEFRIRE LR 2B L, FReE
TR DERL R A 7e. ZEBRREERIC X 2% IREE
ROERRE, 19794F Kay 59723 Rhesus monkey #1#
v, Al-Juburi 5% dog #{FE>THERRIC BRZHL, 1981
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Table 2 23 i & &

1. S#ABHAR X Y EEIC i Z WE
O Doppler izl
O Bk
O friction flow meter i

2. BHLIVHEDEOIKHICX Y JE
O Xel® ¥ 377 ¥R
O KFZVT7TFvAE

3. Cardiac output Df#k~o fEdic X 2 WE
O Tracer Microsphere %

4. zofl
O RXEFExE

4E Saypol 593 Rat Z VW TIERICEHI LTS, F
v MZRW TR RRIRIE — 8RB ER#IRICTAT 5
7o, LIRS HIRIC X > LT HIREERIC R T
FT5LIEBOHAEV. Saypol BIZFRIIRTISY% L LT
BY, bhbhb10ff 7H70% Tholc. HIE, R
HRAE DS BT TIETHBIC oW T, flcEiEEs %
BT 2ERE LT OHPEESRTWSD, Bk
M OEIITHT 2 FEHBEOWTE HIF 5 b D10 g
%<, TORBEERCHERETSEREF VL LTI
DEBHIRTSAFRET T ChTns.
SEFUMPTRPEEICIZ, EHLBR2 S Direct 1L
BEWET SO L LT, EREGH, Doppler MLif
7, friction flow meter 12X % 5EL, 2LV b5
OYPEO FERIC X5 WELY IfiRkzEH T 0L
LT, RI i3 Xe®r V77 v 2k, AFE27 V75
VAT, 2FHEE L Rl OFMEB~0HEREE 2D
Tracer Microsphere 1, %Ol zs XEGE6F 7 & 28
T#7E (Table 2) L, BOFEEH - BMIZIEC TRV b
T %. Tracer Miicrospere #£iZb b b EEREI D
MFPEZH, FREOREETH S, RI v
S0, BNCEEREL, Hilitds. KKz V7o
VAR, R Th A, KFEHN AL A SE
T, KEVAAFE CIZFRZ22 Y, B TIEED
7D OEBSMAE N A ka2 3L < ffkim it R o 2k
DR T E o7, GBI I B AR 3k
FrVTTUvRETHDED, KEFZABAIRETH D
W THIET, Bi~0BELinhkTh 3.
IR & RS R & OIRERIR T, 7Esk
X Y Anoxia PP, IREE EH T2, Bk V 0fFE
PR (BT a =T LURSD, 2—F S =88,
e b=UHLY, T u RETFUT 4 VB0 E) B
I TS, bh bh OERTCIFRFIEET
DEIRELEFIHALATH Y, ERMEFENERT

Sy MCBYAERMERFIRBOEHL IR IETRE

ARiEEHE 20 % 1 %

BIREE LRI X B TRERESALLTHLZ L
Xy, BERIEOSE b BIRE LR PR TRRER
BEFEETWE b0 LELbNS. BIAMFERIE DR
B, ZEITH L RN Sh, BHERITH
FRRE LD V2 & XY BREIRMEEEINE S LT
B, T OHEMASEIEE FRORKERETH D, WK
Lo TNBENITONWTIEARER» I fim TE s
v, L2 L, Waites b (19734F) WD EBRD X 9 I AT
HIC AR D TRAEE S EH S T L SR
BIMLisnwe 0@EbAbhs z &, ERIEREIE
BRCRAREE R SRRy, MRRMFEREA BT 2 2%,
TR OER LHERTH Y, BABIRMTRZ
BELTHMULAWS L Ehb, RE AR E
LIz LTS LixExin. L, [broiF
TEHAMPBRIMD, WERHRETEIBI Y, SRR
LR ESE, BIRREZRTIE30EE L b
3. ZOBILMFEZ NS ELET - BHIARPTH
Y, S®%EHTEMETDHS.

-

ERHIRER ARSI I Y 7 v MCEREHRTIREE
ERR L, ZoBHICKETHECO>WTHRN L. £D
WRIETREOWL Thok.

Q) FFEERERcREs L bELNERED LR E
HTH5.

(2) FBAAMBRLTEEC X 2 SRR RS, R
RO CEP TN & bivle., SEHLEEIH R
LR, BRERLEEOENE EET 2.

(3) MFIZ X B BAMBOMA TIHIE LA L ET AL
iz,

PLE XY SRR EAEED ERE b
LR E2 AT 3 Lo LR L7

B

AL OBEE X, F20M HAREEEENBE (B
5T4E11H AR ikKsvTRHFE LK.

& E X W
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Quinlan, D.: Effect of local heating of the
scrotum, testes, and epididymides of rats on
cardiac output and regional blood flow, J.
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Influence of surgically induced
varicocele on testes in rats

Shigeyuki Yanagi, Tameyoshi Terada
and Takashi Katayama

Department of Urology, Faculty of Medicine,
Toyama Medical and Pharmaceutical
University

Partial obstruction of the left renal vein in rats
was underwent with the aim of creating a model
of vericocele and studying the subsegent altera-
tions in testicular physiology.

One month after partial ligation of the left
renal vein in rats, testicular blood flow, intrateti-
cular temperature, and intraperitoneal temperature
were measured. The mean difference between
intratesticular temperature and intraperitoneal
temperature in control rats was significantly (1.
testis: p<0.01l, r. testis: p<0.05) higher than
that in varicocele induced rats. Mean testicular
blood flow (milliliters per minute per 100g tissue
weight) in the left testis of partially ligated rats
was significantly (p<0..001) greater than that
of control animals.

Based on these findings, the increase in testicu
lar blood flow resulted from partial vein ligature
appeared to elevate bilateral testicular tempera-
ture and play an important role for the patho-
genesis of impaired spermatogenesis.
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Prognosis of Cryptorchism

FERFEZBBRERNFEE (E: BF HER)

fi e F O ) F *K
Hideki FUSE Hideo MINAGAWA

FOE B X B IR =
Haruo ITO Jun SHIMAZAKI

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

19RLARTIC EEMT & 21T 72 b OB LT ORAIKEFBIFIZ x5 L L, DTOGE 2. EERE 2T 4
ES1ZIRLA T © b O 21255 TR, 13~19% % 135LL R, RAREFIZ RARE L Lz,

1) TR G CREZRHTIES LUERFIO 5D 2841, 2R THEIELREOk. 125
UTFHORETRED, 1SEU LS IURABI VRS h ok, L LKIENICEEOZER Aok, Wil
BTk, 12U THO 1% RE, hizefl, EETEThok.

2) IEZeME: UGN, 3 AR TBEEEE2061F 541 (25%), WHIENE 5 HIH 14 (20%) IZFHEAEED
TEs
3) WA - JFIFLE, i LH, FSH 35 X O testosterone fHD 3 F & Hiz 3HMOHFED
ZEBD ok, W, LH, FSH E 2B FRICH L, 1350 R, AR CEECHERIC Dok,
3T, WAL Y LH 310 FSH EREETH .

(Jap. J. Fert. Ster., 29(1), 102-106, 1984)

*

BB BT T, BLVEEOEH VLR
A TH S, L LELEERBOTRIZOVWTOH
HFERZdinn. £E, bhbhix, FHEHREZZTEL0R
X URRNERIC> &, FHEFTR, NAWFHRERE
75 DI SN THRE L e D ClE T 5.
WREDVIZHIE
19604 X Y 19814F % T D224E I THEK S E 2L R
FEHT B W TSR EIICH 2 FHE, 4126z 5 LT
HATS iz, BEEMIZERBIED, falfid, DeNetto #2
ZTIRAIE LT 4 ~5FiIciifT Lz,
BEEN 22T 72 b ok, EEEYicid LH, FSH,
testosterone FPE L7z, 18EELL FIEL 2L DF,
BREDERAT L. RAKEFICOWTD, MmHsr

il

EUVRES L ORERRE 2 1T Uic. #5543 4D ED
BEMRE I OW OO H R et L 7. BE8RIE
T, M vE Al KRBT, EEEO S B, wWith
DA L7 b 08l &Rt e Lic, shbid, BER
B30T, BHOREMEBOEALR L, HERS
R ERD P2k, RBEEHRNIC hCG #5% 5
b Dix, FHELOERI L.

[EEMT & B2 TR Im S 12EREA T D b @, 135%~195% D
b OB IURAKERZ, THENI2EATRE, 1352
LR, BAREL Lie. Rflixzhehlss), 1141, 21
i, mRELE, 64, 241, 4flcholk.

FPTRE, S 0REICL LOSWTIERRE TR
BEE, (50%10%ml DI k) BXOMEE (30~50%108/ml),
FEEE (10~30%X10%ml), EEEZHFiE (10X106/ml
R IS L. WHWSFHHREL, LH v b 5




WBfn 5934 1 A 1 B Tife - ) - GHRE - B (103) 103
#1 FRH ORI R
E &z 9wz "z &

AT (X 108/ml) B SR OER O ”

(Mean=*S.E.) T ET ¥ T B

12U T CEEMNEZ T # 55.8+23.7 (n= 5) 2 2 1 0o 0 5

13~195% CTEEM 2 32 \F 7B 28.4+ 9.5 (n= 8) 2 2 il 0 3 8

mON ik B OB 18.2+ 5.2 (n=16) 2 4 3 5 16

&t 28.4+ 6.3 (n=29) 6 8 4 3 8 29

1), FSH*vy FT5E1), 7APATrY S OX
v MCTHRIE LD, R, dkBAA A IIv - 7
AI rY —RIKELTWS.

w R

1) HRETR « ARG, BESRTES JOERE D
boix, 12@EA TR, 13mLL LR, BABER DR O 54
th44l (80%), 844 (50%), 1664641 (38
%) LI2ERPATEED D S0, HFRER 3HRHIC
BT E B O ol hs, 128U TR, 1350
T, RABOIECET T 2EMmicho (K1).

WRIE T, 12BA TS EEZRTER X UEET
EA LI Thole. BABNT A BI2f, METETHD
7z (&2).

#£ 2 WO RHRETR

wmZ
e = g
125 L F CEEN =T B 1 1 2
13~195% CTHEEN &= T 2 # 0 0 0
AR A P 2N piz3 0 4 4
i 1 5 6
* 3 AWl oEZEN
HY KL 2
1255 L F CEEMN & =0T 728 0 1 1
13~195% TRIEM & Z T I 2 4
R P 1% B i3 3 10 13
i 5 15 20

2) HEZEME : AT 3 BE R TREMRE 2051 5 4]
(25%) I FHtEEo . 3HMICE X oz (3).

Wi, S5HIH, 12EELTRED 141 (20%) 2D
TR DO (F4).

3) WAWSFHIRERGE - AAGlomT LH E
(mIU/ml) OFHE+-FEREEZE (Mean+S. E.) I, 12

# 4 WG OEFEE

Fi 2p
b Y 7z L "

L2 T CEEREZT LM | 1 1 2
13~195% TEEMN & 32 o 7t 1 1
oA Hm B M| O 2 2

it 1 4 5

WUAT R, 18P ER, mABZhZH, 12.1£1.1(n=
13), 13.9+3.8 (n=5), 16.8%+3.7 (n=11) THhoiz
(K 1). FSH & (mIU/ml) ®Zhix, 11.1+2.7 (n=
13), 9.3+2.9 (n=5), 18.4+4.8 (n=11) ThHVY
(F02), testosterone f& (ng/dl) [%503.1+£46.8 (n=
13), 391.4+31.2 (n=5), 556.3+46.9 (n=11) TH
oz (M3). 3#FH &b IFMHIAMITHREOER

TP LHA

mIU/ml
90 -

%

70 m
50, .

40

s

7

L %

" //

‘ 2

| 7

s 7

74

20 - v

. 17

» Y

75 197

10F % % /://

// A
0 7
Mean+S.E.  12i%LL T TH /J_ 13~191}¥Z'C:I“"| SE BB )
Oviugl)  AiEesEi ol TR 16.8£3.7
12.1+1.1 13.9+3.8 (n=11)
(n=13) (n=5)

o Jvii, s mifuEl, QI MAS T
1 3ol LH #E
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I FSHA
mlU/ml
90+ 5 &
70 ‘* L]
50 - &
40 °
30 ‘
.
B -
—‘ v
A7
20 I g /E/
1 3
,///,/
4%%
.
10- /> /
//V/o//',/{’
Y/
7
'/ 4

Mean=S.E.  12/&LL T TRE 13~19/%THE BAKGERE
(Ffufl) iz 7ede idskireht 184148
11.1-£27 9.3£2.9 (n=11)
(n=13) (n=5)

O NPT 2 1 W i
2 3#omd FSH fi

it} testosterone it

ng/dl
800 -
| .
“
| '?'
6001"
400 -
. : ‘
i
200 -
|
| .
Meant S.E. 1270 FI= s 13~ 198 Tz B ANCHAE
Qi) i ame ik “FE 556.3+46.9
503.1+-46.8  391.4+31.2 (n=11)
(n=13) (n=5)
o i, a W, 18NS T A
g3 3F oI testosterone fE
o7,

WF <%, LH 8L FSH fER12RRLA T AT~

FEBILO TR

ARiE&E 29 % 1 5

THLD 2 FECHEEDMHANCH D7z,  testosterone fHIT,
SELLE PO (”1, 2, 3).

FHl 3 X o miE o 3 #Eefko LH £ Mean+
S.E. i&, Zh Fh14.2+1.6 (n=29), 31.1+9.0
(n=8),FSH {EnZhnix, 13.6+2.3 (n=29), 35.9+
13.1 (n=28), testosterone fH {X, 504.0%+29.3 (n=
29), 430.0+28.6 (n=8) <Tb Y, LH, FSH A
B2 E & D BEOBERIC S o7 B F R EE
DEF LD

£ =X

BB 5 HAEROEERILOEE R, WMHLET
3~4%, REETIZIONEENEY. RATIEO0.2~
0.4%ThY, 90%IEH3 ~4HAUNICEATR T
66)‘

ERENZERNCTRSE 3 B, OEROERE
BEEE O (R QEMAL T @ FME O F6 455 1 @ F ity & 38
DD 4 1 TH BN, HROKKEMNIOTH 3.

TR NSy WRRE LOVRIRIE L b 5. BiIED D
% hCG #&EElE, 19314E, Schapiro?iZ X iz UL b
fo. AIEDQFE & LT NOWHERERE R AHHE ShT
WsZ &Y, hCG DHEEIAEMMTLY, HIFFS
5N, TOREE, RMEFCIIRSILENDH DD,
BEMEELE HRITEDOE, ZOHREREIIRGE LS
5. ESETIE, WEIGICHT 5 a5, Attanasio
L9, 40%, Czaplicki H10%, 74.4% & LTn5. J
i, ZOTFTBRREILS AN LT x, KAFLW
i, BEFEO hCG Tk Y MUBILICFEEL RS E L, &
&L TnA.

LH-RH BAEICRR LD, SR E T 55
#4359, Happ 5%, 26 Nic#kb5-L, 16 A TEET
MERiclnwd. BESPIICRATIVWEETHSS
2, MBI HUREA & v 5w,

EERIT R L ERBIEL RS h 5 2, B
13, BRIEFICEEr 2 55OREDD, BEVE
WrEEOTWa. BHBRAD, HKiLE, %% DeNetto
EPICTIT A2k, FEEERT, 2SR5 EAi%L Eh,
BEGIL ZHICHEC 28, BEFMICE, 2R TERE
a7 —Fr7 s A A-PHALY, 3FETE5 L
BHMERERT 50z L XY, T 2 ~ 3ERS
FULETEb0LH Y, —HACESL T2 EmIC b
5. ZORE, HNNTESMEEESS.

G o EERT % O EHREX, David 5102k % L
247, FEFUREEAS20 X 108/ml LAk & 013794, 32
% T, EETIELS2M, 21%E Edlcl ). BRHEIT
1%, 30X108/ml LA Db dix, 136 8 #, 62% Th>
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7o, EEENTAF, 31% T Enhok. ERETED
34, 23% Chole. EHME, BRWNICEERE D
Fieb o, 8 ~100%, FH62%, RIEHED DI,
18~100%, FHJ46% L Sh'®, HIFEDIEI BIOLER
ThHHEN, BEINEEZEFRLTILOLPAIEEN
BEAY D, — MBI TERWESD. BRBIT
DIERMEE, FHROFETORERLD, 12RTHEB &
I3 FBET29%, MARET23% THY, #RLVIK
RThHoT.

Plkoz Lz, KRz Tslic b BE OFET
B LERLTVWEY. BERNICHOTY, BRWEE
FRELTWDEOD, HoWE, EFAX Y HliczA
LOADEBERAEZEPELDNDS. EBELLCX
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Prognosis of cryptorchism

Hideki Fuse, Hideo Minagawa,
Haruo Ito and Jun Shimazaki

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

The cases which underwent orchiopexy under
19 years old and which were over 20 years old
without treatment were analysed. The cases
were categorized as follows: The group under
12 years—The cases wich underwent orchiopexy
under 12 years old; The group over 13 years—
The ones which underwent orchiopexy between
13 and 19 years old ; The adult group—The ones
which were over 20 years old without operation.

The following results were obtained.

1) The findings in semen analysis: In uni-
lateral cases, the occupancy rate of ones which
were found slight oligozoospermia or normozoos-
permia was the greatest in the group under 12
years. The average sperm concentration in the
group under 12 years was larger than that in the
one over 13 years or the adult one. In bilateral
cases, all the ones except for one case in the
group under 12 years showed azoospermia.

2) Fertility : 5 cases in 20 unilateral ones (25
per cent) were fertjle and one case in 5 bilateral
ones (20 per cent) was fertile.

3) The results of endocrine examinations :
The levels of LH, FSH and testosterone in blood
showed no difference among three groups of
unilateral cases. In bilateral cases, the levels of
LH and FSH in the group over 13 years and
the adult one were apt to be higher than those
in the group under 12 years. The levels of LH
and FSH in bilateral cases were higher than
those in unilateral ones.
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Azoospermia in Man with Genitourinary

Tuberculosis : 2 Cases
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Two cases of azoospermia due to genitourinary

< BN -

BT - 8a (111) 111
tuberculosis were reported.

Case 1. A 25 year-old man visited us complain-
ing of sterility for 4 years. Examination on palpa-
tion revealed a hard nodule at the tail of left
epididymins. Three semen analyses were as fo-
llows : these volumes of semen fluid were
2.0, 2.2, 2.4ml ; semen specimens were azoo-
spermia and many white blood cells were present.
Cultures of the urine and the semen were posi-
tive for tubercle bacilli and genitourinary studies
revealed tuberculous involvement of bilateral kid-
neys, prostate, epididymis and vas deferens.

Case 2. A 34 year-old man visited us complain-
ing of sterility for 7 years. Physiological examina-
tion revealed no abnormalities. Three semen an-
alyses showed very low semen volumes (0.5, 0.4,
0.2ml) with azoospermia. IVP showed non func-
tioning kidney in the right. This right kidney
was removed. Histological examination of speci-
men revealed tuberculosis and genitourinary studi-
es revealed tuberculosis of prostate and vas de-
ferens.

Interesting findings of our two cases consisted
of following : vesiculography revealed bilatellary
obstruction although the vas deferens appeared
normal macroscopically ; histological studies of the
testis revealed almost normal spermatogenesis;
plasma FSH, LH and testosterone level were
normal range.

(A : IRFns84E3 B 7 H)
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EFFECT OF MULTPLE INJECTIONS OF PORCINE
FOLLICULAR FLUID ON ESTRUS AND
OVULATION DURING THE FOLLOWING CYCLE

Motoaki UMEZU, Takashi WATANOBE and Junji MASAKI

Laboratory of Animal Reproduction, Faculty of Agriulture,
Tohoku University, Sendai

Abstract: The effect of multiple injections of porcine follicular fluid (PFF) to rats
was examined whether the administration could suppress the recurrence of estrus and ov-

ulation in the following cycle.

A half or 1.0 ml PFF was intraperitoneally injected to rats in proestrus 4-12 times at

the interval of 8 hours from 8:00 h.

By checking vaginal smear, most of rats were killed at estrus (E) on the following
cycle. Four and six successive injections of 1.0ml or 0.5ml PFF (1.0mlX4 and 0.5mlx6)
did not affect the estrous cycle and ovulation at all. One mlX6and 0.5mlX9 PFF made
the oncoming estrus and ovulation delay for 1 day in most of rats.

Disturbance in estrous cycle was more distinctly observed with increased PFF injections.

(Jap. J. Fert. ster., 29(1), 112-116, 1984)

Introduction

Fartors which can suppress peripheral FSH
levels of rodents exist in porcine and bovine
follicular fluid!**, and they are similar to in-
hibin originated from testis.

Chappel and Selker® observed a significant
reduction in the number of ovulated ova at
estrus of the next cycle when bovine follicular
fluid (BFF) was injected to proestrous ham-
sters.

Sato et al® reported inhibition of compensa-
tory increase in ovarian weight with porcine
follicular fluid (PFF) in unilaterally overiec-
tomized mice. Also, the fluid is reported to
suppress the increase of uterine weight in
HCG-primed mice®. All these effects may
derive from the suppresion of follicular deve-
lopment.

In contrast that the visible suppresive eff-
ects with follicular fluid has been known in
hamsters and mice, the information in rats is
limited. Sasamoto et al” reported that ovula-
tion of the next cycle was delayed 1 day
after BFF administration to rats in diestrus-
2 treated with HCG, while De Paollo et al®

reported that PFF injections from proestrus
to estrous mornig inhibited FSH secretion
during the time in rats but did not exert any
effect on estrus and ovulation on the follow-
ing cycle.

This experment was designed to examine
with further detail whether multiple injections
of PFF could suppress follicular development
on the following cycle in rats.

Materials and Methods
Follicular fluid :

Porcine overies were obtained at a local
slaughterhouse, and follicular fluid was aspira-
ted from normal follicles with 2-10mm diame-
ter and stored in a freezer (—60°C).

After approximately 400ml PFF was pooled
it was thawed and centrifuged at 5000rpm at
4°C for 20min. The supernatant was stirred
with charcoal (100mg/ml) at 4°C for overnight
and centrifuged again at 9000rpm at 4°C for
20mim to remove charcoal. After the char-
coal treatment, the concentration of proges-
terone estimated by radioimmunoassay (RIA)

reduced to about 1% of the original concent-
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ration (139.9ng/ml). This supernatant solution
was used as PFF. The same treatment was
made for porcine serum (PS) and physiological
saline solution (Saline) as control.

Animals :

Adult virgin female rats of Wistar strain
bred in our laboratory were kept under con-
trolled condition of light (on 6:00-18:00) and
temperature (22-24°C) and given dry pellet
(Pig Gold: ZEN NO) and water ad libitum.
Vaginal smears were daily taken and only
rats with two consecutive 4 days cycles before
administration were used.

Determination of inhibin activity :

Rats were bilaterally ovariectomized and
14 days after, either PFF or control vehicle
was intraperitoneally (i. p.) injected at 8:30h
and 12:30h. Animals were killed 4 hours
after the 2nd injection by cutting jugular vein
under light ether anaethesia to collect blood:
This time interval was refered to the report
of Marder et al®.

The blood was centrifuged to obtain serum
which was stored at —60°C until assayed.

Serum FSH and LH concentrations were
estimated by RIA using NIAMDD rat RIA
kit (antibody LH-S-5, FSH-S-9). All results
were expressed in terms of FSH-RP-1 and
LH-RP-1.

Effect of PFF on estrus and ovulation on the
next cycle :

A half ml or 1.0ml PFF was i. p. injected
4-12 successive times to rats at proestrus (P)
at the interval of 8 hours from 8:00h. Mul-
tiple injections of PS or Saline were also given
to rats under the same schedule as PFF.

Vaginal smears were daily taken before
and after the administration and most of rats
given injections were killed at estrus (E) on
the following cycle to examine tubal ova under
a dissecting microscope.

Statistics :

For statistical analysis of results, Chi squa-
red test or Student’s t test was used. A
difference was considered as statistically sig-
nificant when the probability was<0.05.

Results

Inhibin activity in PFF :
PFF treatment clearly suppressed serum
FSH values in overiectomized rats compared
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with PS treatment in Exp. 1 and with PS or
Saline treatment in Exp. 2. The PFF did
not affect LH values in Exp. 1(Table 1).

Effect of PFF on the next estrous cycle:

i) E in the following cycle

Four successive injections of 1.0ml PFF
(1.0mlx4 PFF) or six successive injection of
0.5ml PFF (0.5ml%X6 PFF) did not affect the
recurrence of E on the next cycle at all

However, 1.0ml X6 PFF or 0.5mlXx9 PFF
made the estimated day of E in the following
cycle delay for 1 day in most of rats. The
reccurence of E in the following cycle was
delayed for 2 and more days in majority of
rats when 0.5mlX12, 1.0mlX9 and 1.0mlX
12 PFF were given.

By contrast, the PS or Saline treatment
rearly affected the oncoming E in spite of
the successive injections.

In 0.5mlxX9 PFF or PS treatment, the
rate of the recurrence of oncoming E at the
estimated day was 0/15 in PFF and 10/12 in
PS groups (P<0.01), and at the next day of
the estimated day it was 13/15 in PFF and
2/12 in PS groups (P<0.01).

ii) Owvulation at E on the next cycle

In all instance of 1.0mlX4 or 0.5mlx4
PFF group, normal number of tubal ova was
found at estimated E on the following cycle.
In 0.5mlx9 PFF group, ovulation with normal
number of ova was observed in 12/13 at the
day of delayed E, the remainder showing
balooned uterus of proestrous type.

Ovulation with normal number of ova was
seen in 8/10 rats at E in 0.5mlX9 PS group
on the estimated day in the following cycle,
the remainders showing balooned uterus.

One mlxX12 PS group showed ovulation
at the expected E day but number of ova
observed was less than normal. In 1.0mlX12
Saline group 3/4 rats ovulated with normal
number of ova at the expected E day, the
remainder showing balooned uterus.

Discussion

Of the elevated levels of LII and FSH
after overiectomy, only FSH levels were su-
ppressed with the PFF treatment. As the
possibility that steroid may be involved in this

effect was neglected because of diminished
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Table 1 Serum FSH and LH levels after PFF treatment in ovariectomized rats

M<S.E.
Administration No. of animals FSH (ng/ml) LH (ng/ml)
Exp. 1
S P 0.5%x2 3 760.0+ 83.9 438.0+41.0
PFF 0.5%X2 5 101.5+24.5%* 437.0+ 5.4
Exp. 2
Saline 0.25%X2 905.0+145.0 —
PS 0.5 %2 1273.0+ 66.9 =

327.5+ B9.4%* ==
446.0+120.7%* —

PFF  0.25X2
PFF 0.5 X2

[$2 BN BN &7 BN oo

#p<0.01 for PS

Porcine follicular fluid (PFF) or control vehicle (porcine serum : PS or physiological saline solut-
ion: Saline) was i.p. injected to rats ovariectomized 14 days in advance at 8:30 and 12:30 varying
dose 0.25ml or 0.5ml.

Animals were killed 4 hours later to collet blood.

Serum FSH and LH levels were estimated with radioimmunoassay.

Table 2 Effect of PFF or PS on estrus and ovulation on the following cycle in rats.

Daily delay from the expected E
Number | No. of |on the following cycle (values m-| Rate of |No. of ova
.. . Volume ean no. of animals) in ovulat-
Administration of ed rats
(sl injection | animals 0 1 2 3 other |ovulation| M+S.E.
PFF 1 4 5 (5] 5/5 11.0+0.8
0.5 6 5 5/5 10.7+£0.3
1 6 3 3 = =
0.5 9 15 13 22 12/13k 10.4+0.9
1 9 4 1 2 1= == =
0.6 12 o 2 3 — —
1 12 5 3 2 — =
PS 0.5 9 12 10 2 8°/10 9.61+0.5
12 4 4 4/4 6.3+£3.0
Saline | 1 | 12 4 a| /4 |9.7+1.2

a; proestrous smear

b; the remainders with balooned proestrous uterus

c; non-recurrence of E
PFF or control vehicle (PS or Saline) was i.p. injected 4-12 times to rats beginning
with 8: 00 at proestrus at the interval of 8 hours. Daily smcars were taken before
and after administrations and most of rats were killed at estrus in smear(E) on the
following cycle and examined for tubal ova.

level of progesterone after the charcoal treat- tion and the results correspond well with those
ment, this suppressor of FSH secretion was of De Paollo et al® (1.0mIx3 PFF : P 11:00,
confirmed to be inhibin-like substance. One 18:00, E 8:00).

mlX4 PFF did not exert any effect on the A half mlX6 PFF did not affect the day
recurrence of E and ovulation on the follow- of oncoming E and ovulation either, but 1.0ml

ing cycle. This schedule of PFF administra- X6 PFF made oncoming E delay for 1 day.
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With more number (9-12) of injections of
PFF, 1.0ml made the recurrence of E in the
next cycle delay more than did 0.5ml.

Campbell & Schwartz® reported that single
injection of 1.0ml PFF suppresses FSH secre-
tion more strongly than that of 0.5ml PFF.
This dose effect may relate with the retarda-
tion in recurrence of oncoming E.

In addition to the report of De Paollo et
al®, de Jong et al'” reported that even if
daily BFF administration was continued for
more than 20 days, sexual cycle of rats was
not influenced during the period.

Welschen et al' and De Paollo et al'®
reported that number of pre-Graffian follicles
which destined to ovulate at E on the next
cycle reduced when BFF or PFF was admini-
stered to rats at P and killed at E. It is
clear that BFF and PFF have suppressed fo-
llicular maturation during this time. De Pao-
lo et al reported that the duration of PFF
action with single injection was between 10
and 14 hours'®and that rebound FSH secre-
tion was observed at diestrus 1, the next day
after 1.0mlx3 PFF treatment (P:11:00, t:
18:00, E:800) was made®. This rebound in-
crease of FSH may activate follicular matura-
tion to make E and ovulation in time on the
next cycle. In our experiment, 1.0mlX6 or
0.5mIx9 PFF made oncoming E and ovula-
tion delay. This fact might show that addi-
tional administration of 1.0ml PFF at E (16:00)
and E (24:00) or 0.5ml1x3 PFF at metestrus
(M) is critical for the delay. It is likely that
those extra injections could suppress the re-
bound FSH increase at diestrus 1 and follicular
development could not be in time for E and
ovulation on the next cycle.

We did not estimate blood FSH levels
during estrous cycle in rats. Further exami-
nation should be need for the conclusion.

Single injection of antibody against FSH
to proestrous rat inhibited ovulation at the
expected day on the following cycle!'".

The discrepancy of action mode of PFF
and FSH antibody may be due to the strength
of neutralization of FSH activity and/or the
duration of action. It is reported that in
hamster? three successive injections at proe-
strous morning or night suppressed FSH levels
and follicular maturation during the time,
resulting in the significant reduction of ova
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number at the expected day in the following
cycle. In that report, the role of FSH sec-
retion at P for the follicular maturation to-
wards the next cycle was emphasized, but this
was, not the case in rat in the present experi-
ment.

More injection of PFF (1.0ml1x9, 0.5ml or
1.0mlx12) disturbed further the reccurence
of oncoming E. Further suppression of FSH
secretion with PFF might result in the failure
of follicular development to reveal E in
smear.

Most of PS and Saline groups used as con-
trol were not affected on the oncoming E
and ovulation. However, the delay of oncom-
ing E, the time lag between E and ovulation,
and the decreased ova number were observed
in a few cases. It is impossible to neglect a
stress and/or poisonous effect which leads the
disturbance of sexual rhythm in rat by mul-
tiple injections of the exogenous materials.
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EFFECTS OF VARIOUS SPERM PROCEDURES ON
FERTILIZATION OF BOVINE FOLLICULAR
OOCYTES IN RABBIT REPRODCTIVE TRACTS
AFTER MATURATION IN VITRO

Yutaka FUKUI, Moriyuki FUKUSHIMA and Hitoshi ONO

Department of Meat Animal Reproduction, Obihiro University
of Agriculture and Veterinary Medicine, Obihiro 080, Japan

Abstract: Fertilization of bovine follicular oocytes was attempted in the reproductive
tract of rabbits pretreated with 75 i. u. hCG previously. Inseminations were performed in
either the oviduct or uterus with frozen-thawed bull spermatozoa treated with one of seven
methods for sperm procedures as follows ; 1) undiluted, 2) diluted (1:2) with Ham’s F-12
based medium and unwashed, 3) washed and diluted with medium, 4) passing through a
glass wool column, 5) diluted with bovine follicular fluid (BFF), 6) washed and diluted with
BFF, and 7) diluted with medium and BFF (1:1). Fertilization was examined in the
oocytes recovered from the oviduct and uterus 24 h later. The criteria of fertilization were
the presence of the pronuclei and a sperm tail with its midpiece in the oocyte cytoplasm,
and the second polar body.

Totally, of 1163 oocytes transferred, 72% of the oocytes were recovered from the re-
productive tract of rabbits. Overall, 62% of the oocytes examined had matured beyond
the second metaphase stage. For fertilization rates, there were no significant differences
in both between the insemination sites (24.2% and 26.9% for the oviductal and uterine in-
seminations, respectively), and between the recovery sites (24.1% and 27.3% for the ovid-
uct and uterus, respectively). However, a significant difference was found among the semen
treatments (P<0.05); 1) 20.8%, 2) 38.6%, 3) 19.6%, 4) 22.6 %, 5) 31.3%, 6) 23.3%, and
7) 18.8%. There was a significant interaction between the semen treatment and the re-
covery sites (P<0.01). These results indicate that fertilization of bovine follicular oocytes
cultured in vitro and transferred into the rabbit oviduct has significantly been affected by
the methods of sperm procedures rather than the insemination sites. Factors influencing
fertilization and oocyte transport in the rabbit reproductive tract have been discussing.

(Jap. J. Fert. Ster., 29(1), 117-125, 1984)

2 vivo is not a species-specific event'"®® the
Introduction P P . -
nature of the factors affecting capacitation in
the uterus or oviduct, and the elucidation is

complicated by apparent species variation in

The pig oviduct can support the penetra-
tion of bovine oocytes by bull spermatozoa'>?.

The oviductal environment of pseudopregnant
rabbit does has been found capable of support-
ing fertilization of the squirrel monkey and
of the golden hamster®*, of cow®*®. The
potential utility of the rabbit as a model for
xenogenouswfertilization and development of
practical technologies for animal breeding has
been emphasized”.

Although sperm survival and capacitation in

timing and in the relative contribution of
different regions of the female tract”. It has
been reported that spermatozoa can be capaci
tated in either the uterus or oviduct alone!*!?,
Viriyapanich and Bedford” have also showed
that the time required for capacitation of
hamster spermatozoa in the oviduct clearly can
be shortened as compared with insemination
of uterine spermatozoa after mating. How-




118 (118)

ever, from physiological points of view on
fully capacitated spermatozoa in vivo, sperma
tozoa passed through both the uterus and
oviduct are capable of penetrating in the egg
followed by the normal fertilization and deve-
lopment thereafter. It appears, however, that
there are no comparative studies on insemina-
tion sites for xenogenous fertilization of bovine
oocytes in the reproductive tract of heterolo-
gous species. In the present report, we have
therefore invesigated the effect of insemination
sites (the oviduct or uterus) in the rabbit
reproductive tract with various sperm procedu-
res on xynogenous fertilization of bovine fo-
llicular oocytes matured in vitro.

Materials and Methods

Immature bovine follicular oocytes were
collected from follicles of 2-5 mm in diameter
and only healthy looking oocytes with cumulus
cells were cultured in vitro for 27h. The
medium used was a solution containing Ham’s
F-12 (Flow Co., Australia), 20% (v/v) bovine
fetal serum (Dulbecco Co., U. S. A.), 10xg/ml
ovine luteinizing hormone (LH: NIH, U. S.
A.), 1pg/ml estradiol (Ova-hormone : Teiko-
kuzoki Co., Japan) and antibiotics (pH, 7.1).
The culture methods were followed by the
previous papers in elsewhere'® .

Frozen bull semen in 0.5ml straws were
thawed at 37°C and diluted at 3 times by one
of the seven methods as follows ; 1) undiluted
2) diluted with medium not containing the
hormones and unwashed, 3) washed twicely
at 500g for 10min and diluted with medium,
4) diluted and passed through a glass wool
(10-12pm in diameter) column (12mm i. d.,
50 mm in length) according to the method of
Nakagawa et al'"., 5) diluted with bovine
follicular fluid (BFF), 6) washed twicely and
diluted with BFF, and 7) diluted with a mix-
ture solution of medium and BFF (1:1).
BFF used in the present study was aspirated
from follicles of 10-20 mm in diameter and
centrifugated at 500 g for 10 min with the addi
tion of 5 i.u./ml heparin.
was kept in a refrigerator for 24 h and the
BEFF was heated at 56°C for 30 min immedia-
tely before use.

The supernate

The treated semen was inseminated into
either the oviduct or uterus of a female Ja-
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panese white rabbit (B. W. 3-4 kg) which had
been treated with 75i. u. human Chorionic
Gonadotropin (hCG : Teikoku-zoki Co., Ja
pan) 24 h perior to oocyte transfer. The rabbit
was anesthetized by an intramuscular injection
of 2% celactal (Bayer Co., West Germany)
with a local anesthesia of 2% xylocain (Fu-
jisawa Co., Japan). The sites of semen de-
position were the isthmus at 1-2 cm from the
utero-oviductal junction using a specialized mi-
crosyringe with an end-cutted needle of a 25
gauge for the oviductal insemination, and also
into the uterine lumen at about 2cm from the
junction of the two uterine horns using a 1ml
size of disporsable syringe. The volumes of
inseminated semen were 20zl (for undiluted
semen) or 601 (for diluted semen) containing
2-3%10%/cells, and 0.1ml (for undiluted) or 0.3
ml (for diluted) contaniing 10-12X10° cells for
the oviductal and uterine inseminations, re-
spectively.

The rabbit was again laparotomized 4-5/h
after semen deposition for oocyte transfer.
Thirty-40 cultured oocytes in 20-30 zl of medi-
um were transferred into the ampulla at 2-
3em from the fimbriated end of the oviduct.
Twenty-four h later, recovery of the oocytes
was achieved by flushing both the oviduct and
uterus under the same surgical and anesthetic
procedures.

The recovered oocytes were observed un-
der a phasecontrast microscopy before fixation
with acetic-alcohol (1:3) and after staining
with 1% aceto-orcein. Each oocyte was eva-
luated for the maturation (oocytes reached
to beyond the second metaphase in meiosis)
and the incidence of fertilization (the presences
of the pronuclei with a sperm tail or its mid-
peice in the oocyte cytoplasm, and the extru-
sion of the second polar body) and cleavage
with the identification of nucleus in each
blastomere.

Each treatment was replicated with at least
two different rabbits (Table 1). During the
procedures to evaluation, some oocytes were
lost and others could be not examined due to
unsuitable fixation and staining. To analysis
the fertilization rate (no. of fertilized oocytes/
no. of matured oocytes), a factorial design (7 X
2% 2 for semen treatments, the insemination
and recovery sites) was investigated for ana-
lysis of variance followed by the Duncan’s
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Table 1 Results of fertilization of bovine oocytes cultured in vitro and transferred

to the rabbit oviduct with various methods of semen treatments

Semen Sites of No. of Oocytes
5 .= al Transferred Recovered Fertilized*!
treatments mmsemination trials (no.) (%) (%)
%!
oviduct 6 205 34.6 Zois 11.1 ( 4/36)
Diluted
wterus 3 105 68.6 o 30.6 (11/36)
Undiluted oviduct 3 66 77.3 ;}) 28.6 ( 8/28)
with medium
& unwashed uterus 2 69 94.2 ‘512 45.2 (19/42)
Washed & st 2 77 57.1 9‘; 25.8 ( 8/31)
diluted with 88
medium — 2 76 3 10.0 ( 2/20)
. 84
e oviduct 2 57 87.7 8¢ 26.1 ( 6/23)
column LSS 2 55 8.3 % 20.0 ( 6/30)
— oviduct 2 75 93.3 8¢ 37.1 (13/35)
weith BEP uterus 2 78 9.0 12 24.1 ( 7/29)
Washed & ouiduet 2 73 82.2 o 24.4 (20/41)
diluted
with BFF iteris 2 71 78.9 95 21.9 ( 7/32)
Diluted orbiliict 2 78 92.3 gé 16.0 ( 4/25)
with medium By
& BFF(1:1) aterus 2 78 e T 21°7 ( 5/23)
gviduct 19 631 66.2 28 24.2 (53/219
Total
Hterus 15 532 77.1 ig 26.9 (57/212

*1 : No. of fertilized/no. of matured oocytes

*2 : Proportions of oocytes recovered from the oviduct
*3 : Proportions of oocytes recovered from the uterus

multiple range test for the difference re-
vealed'®.

Results

The fertilization results of bovine oocytes
in the rabbit reproductive tract are summarized
in Table 1. The analysis of variance for the
data has been shown in Table 2. Totally, of
631 oocytes transferred following the oviductal
insemination, 66.2% of the oocytes were re-
covered from either the oviduct or uterus,
whereas 77.1% of 532 oocytes transferred

following the uterine inseminations were re-
covered from the reproducitive tract of rabbits.
The proportions of oocytes recovered from
either the oviduct or uterus were nearly hal-
ved in both the oviductal (60% and 40%) and
uterine (52% and 48%) inseminations.
Overall, 62 % of oocytes examined had
matured beyond the second metaphase stage.
As shown in Table 2, there were no sig-
nificant differences on fartilization rates in
both between the sites of insemination (the
oviductal and uterine inseminations: 24.2%
and 26.9%, respectively), and between the
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Table 2 Analysis of variance for the data of Table 1

Source of variation D.F. M. S. F
Semen treatments (A) 6 325.26 2.60%*
Sites of insemination (B) 1 18.90 0.15
Recovery sites (C) 1 0.02 0.00
A X B 6 167.59 1.34
A X C 6 373.66 3.06%*
B X C 1 286.21 2.29
A XBXZC 6 148.66 1.19
Error 125.24

*: p<0.05, **p<0.01

Table 3 Relationships between treatments and the recovery sites on fertilization of
bovine oocytes cultured in vitro and transferred to the rabbit oviduct

Semen Recovery 9% of fertilization Total
treatments sites (no. fertilized/no. matured)
iduct 17, 6%*> 3/17
Undiluted ovraue (3D oy e (157 72)
uterus 21.8%° (12/55)
Diluted with medium & oviduct 26.3% (10/38) .
) 38.6° ( 27/ 70)
unwashed uterus 53.1¢ (17/32)
Washed & diluted with oviduct 21.7%> (10/46)
" 19.62 i 10/ 51)
medium uterus 0.00 (0/5)
Glass wool column oviduct 25.0%0 (12/48) 22,655 ( 12/53)
uterus 0.02 (0/5)
Diluted with BFF oviduct 29.4° <15/51> 31.3%0 ( 20/64)
uterus 38.5%¢ i 5/13)
Washed & diluted with oviduct 22.7%P { B/22)
5 23 852 i 17/78)
BEFF uterus 23.7%b (12/51)
Diluted with medium & oviduct 13.3%> ( 2/15) .
18.8* ( 9/48)
BFF(1:1) uterus 21.28% ( 7/33)
oviduct 24.1 (574237 )
25.5 110/431
Total uterus 27.3  (53/194) e

a, b, ¢: The same superscript are not significantly different (p<<0.05)

recovery sites (the oviduct and uterus: 24.1%
and 27.3%, respectively, Table 3). However,
it was found a significant difference on fertil-
ization rates among the semen treatments (P <
0.05). There was also a significant interac-
tion between the semen treatments and the
recovery sites (P<0.01), and the detailed rela-
tionship of the interaction has been shown in
Table 3. The highest rate of fertilization was
obtained by the insemination of spermatozoa
unwashed and diluted with medium (38.6%),
which was not significantly different with the

dilution of BFF (31.3%). Figures 1-3 have
shown some oocytes with two polar bodies,
enlarged male pronucleus and divided into
2-cells, respectively.

Discussion

The present results have shown that fer-
tilization of bovine oocytes cultured in vitro
and transferred into the rabbit oviduct has
significantly affected by semen treatments, but
not by the insemination sites (the oviduct and
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1. Extrusion of the second polar body in an
oocyte recovered from the uterus after
the uterine insemination of spermatozoa
diluted with medium. x400.

2. The male pronucleus in an oocyte reco-
vered from the oviduct after the oviduc-
tal insemination of spermatozoa diluted
with medium and BFF (1:1). Xx1000.

3. A 2-cell stage oocyte recovered from the
oviduct after the oviductal insemination
of spermatozoa diluted with BFF only.
X 200.

uterus). The recovery sites (the oviduct and
uterus) were also involved in the analysis of
the data (Table 2), which showed no signifi-
cant difference on fetilization rates. The ove-
rall proportions of oocytes recovered from the
oviduct and uterus were 55% and 45%, re-
spectivily, which have corresponded to those

Y. FUKUI et al.
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in the previous report® (53 % and 47 %).

About half of the oocytes transferred to the
ampulla of rabbits were recovered from the
uterusonly 24 h later, which was likely caused
by timing of oocyte transfer after hCG treat-
ment in rabbits, doses of hCG used, and prob-
ably surgical procedures®. Therefore, itre-
mains unknown whether or not the oocytes
recovered from the uterus were fertilized in
the oviduct and rapidly declined into the uterus
or fertilized in the uterus after hastened oocyte
transport through the oviduct. It has appa-
rently considered that fertilization in the uterus
is not a physiological event. From the facts
that the times of ovulation in the rabbit were
9-13.5h after copulation'” and 10-14h after a
LH injection'®, along that exogenous proge-
sterone significantly surpressed fertilization in
hamster” and caused the descent of ova
transport into the uterus in pigs'®, oocyte
transfer more shortly after the hCG treatment
(i. e. 12h) would provide more physiological
environments of the oviduct to support fertili-
zation as well as oocyte transport inside of
the oviduct.

Although capacitation and fertilization in a
heterologous reproductive tract has been re-
ported in many species'®2”, the mechanisms
and determinants involved in the process are
still vague®. Spermatozoa can be capacitated
in either the isolated uterus or oviduct alone
rather than the uterus plus oviduct!®1%:21-24
However, it has been indicated that sperma-
tozoa exposed to both the uterus and oviduct
can be functionally capacitated more quickly
than in the uterus or oviduct alone at least
in rabbits®®?®, in golden hamster?” and
pigs®?”. Bedford?® has considered that ele-
ments from the oviduct may exert an influence
on capacitation of spermatozoa in the uterus.
Baker and Polge®” have also described that
the oviduct could provide a specific stimulus
for sperm penetration and more suitable en-
vironment for fertilization than the uterus does.
The finding that capacitation of rabbit sperma-
tozoa can not be complete in the estrus uterus
of the rat®® has suggested that functional ca-
pacitation of rabbit spermatozoa may require
specific factors®. It is also ture in the rabbit
that the ability of the uterus to capacitate spe-
rmatozoa can be suppressed by progestational
steroids®®’, whereas the activity in the oviduct




is independent of steroids®’’. Furthermore,

there are evidences that exposure of sperma-
tozoa to the oviductal secretion was essential
for capacitation and fertilization of ova®"3®.
Although Gwatkin et al.*” has concluded that
cumulus oophorus cells are essential for sperm
capacitation in the hamster oviduct, Moore
and Bedford®® have domonstrated that follicu-
lar fluid and cumulus cells are not absolutely
essential to sperm capacitation or to the occur-
rence of acrosome reaction either in vivo or
in vitro. As Bedford® has consequently no-
ted that the uterus and oviduct act synergesti-
cally in induction of capacitation at least in
rabbits and pigs, and also that capacitation in
vivo may depend on something more than
physical characteristics of the environment
allied with simple molecules, it seems that in
order to support complete capacitation even
of homologous spermatozoa and normal deve-
lopmental capacity following fertilization, sp-
ermatozoa should pass through both the ute-
rus and oviduct.

In the present study, the preincubation
time of bovine spermatozoa in both the ovi-
ductal and uterine inseminations was 4-5h
prior to oocyte transfer, and it was expected
that bull spermatozoa inseminated into the
uterus may be capacitated quickly and could
provide a higer fertilization rate than those
with the oviductal insemination. However,
it was failed to reveal clear aspects on fertili-
zation, probably due to variations in oocyte
recovery and the enhansed oocyte transport
in the rabbit reproductive tract. Furthermore
as Barros et al.*” have suggested, the loss of
penetrating activity may be caused by the
loss of sperm-borne zona-lysin during prolon-
ged preincubation of spermatozoa before meet-
ing with oocytes transferred in the oviduct®*.
Along with the respect, a longer distance of
sperm transport for frozen-thawed bull sper-
matozoa inseminated into the rabbit uterus
would greatly loss their motility and fertilizing
ability than the spermatozoa deposited into the
isthmus. These may be related to a low
fertilization with the uterine insemination in
the present study.

In the case with mouse and hamster sper-
matozoa in the female tract of the rabbit,

foreign spermatozoa inseminated into the va-
gina are often not transferred to the site of
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fertilization ; furthermore the spermatozoa die
within a short period in a foreign tract'".
Contrary to this description, it was found in
the present study that bull spermatozoa in-
seminated into the rabbit uterus is capable of
passing through to the oviduct, and that fer-
tilized oocytes with spermatozoa on the zona
pellucida were also recovered from the oviduct.
Especially with bull spermatozoa filtered throu-
gh a glass wool column and inseminated into
the uterus, all of 31 oocytes recovered from
the oviduct had many spermatozoa on the
zona pellucida. However, the fertilization rate
was not improved by the use of the glass
wool column. In this study, numbers of sper-
matoza attached to the zona pellucida were
not recorded, because some oocytes with
cumulus and corona radiate cells have been
treated with 1% hyaluronidase solution and
blended with an automatic mixer in order to
denude the ococytes for evaluation of fertiliza-

" tion.

Although the BFF treatment of bull sper-
matozoa for in vitro fertilization have showed
a significantly higher rate of fertilization than
the other sperm procedures similarly attempted
in the previous study*”, the same effect was
not observed in the rabbit reproductive tract.
this has indicated that the effect of BFF
could be clearly revealed in the condition of
in vitro fertilization, whereas in the rabbit
reproductive tract the oviductal environment
with a variety of steroids manipulation” would
be more significant factors rather than the
dilution with BFF at the semen deposition. In
hamster and mouse, follicular fluid obviously
is a useful adjunct of fertilization in vitro**-*,
However, follicular fluid may in fact con-
tribute little to the fertilization environment
in the ampulla of the rat'® and the hamster®®.
When compared the fertilization rates in the-
present study with those of in vitro studies'?,
the former has not always showed higher
fertilization rates than those in the latter ; for
instance, BFF treatment without washing
(31.3% and 46.2%), BFF treatment with wash-
ing (23.3% and 35.2%), and dilution with
medium and BFF (1:1) (18.8% and 31.6%).

As concluded, bull spermatozoa diluted
with medium may be utilized for xenogenous
fertilization of bovine oocytes matured in vitro
and transferred into the rabbit oviduct.
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Qocyte transfer shortly after ovulation in the
rabbit should be performed to provide suitable
environments for fertilization without impaired
oocyte transport. Further studies on the
developmental capacity of bovine oocytes fer-
tilized in the rabbit reproductive tract are also
strongly required.
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Metestrus  Diestrus  Proestrus  Estrus

lighting
PO \ B\ S\ A\ A\
11:00 07:00 21:00 05:00
1700300 17 0005 00
20iu or 40iu 20iu or 40iu
PMSG hCG
Time of o &
obsewation
Fig. 1 Experimental schedule

Hatched columns were darkness and open
columns were lighting. A shows at this time
of observation. One group consists of 10 rats.
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10
0 B
730 300 330 400 450 000 300 600 650 100 170 800 830 900 -
999 349 399 49 499 349 :)99 649 699 749 99 840 Q99
follicular diameter (zm)
Fig. 2 Effect of superovulation treatment on

the number of healthy follicles in
adult rats observed at proestrus and
metestrus. O---O ; saline, H— M ; 20
iu PMSG, A---A; 40 iu PMSG.
PMSG injected at 11 :00h on the
day of metestrus i. m.

(127) 127

Table 1 Relationship between ovarian follicular
size and oocyts maturation observed at
23:00h on the day of proestrus in supe-
rovulation treated in adult cyclic rats.

Percentage of maturation division
of oocyts in healthy follicles

Treatment* follicular diameter (;m)
250 450 500 550 600
| 1 650+
449 499 549 599 649
saline 0 0 0 25.0 74.3 100.0

20 iu PMSG 0 0 0 31.7 83.5 100.0
40 iu PMSG 0 0 14.0 33.9 98.1 100°0

* See Fig. 1.

K & 4,550~599um % 43l & LT 2 1T A L7z,
250~549ym DY A RHICHEZ TS b
S72h3, 550pm LA DO IPKET PMSG OFEIC X D iy
AL, BBXO17.01% L20iu X T22.0, 40iu [XT39.3
Thol (p<0.05). EPIETHEBZ HNLHEN
HBHIH D05 : 0FFIZBWTHRX & $550pm  LLED Il
IEEAEHERLI.

PEGRE T 0550pm LA ORI & % & DfF
FRERLIORL, £REOAFITIIE—F L.

FEIERITRIH 23 « 00WFIZ 35 1T 2 M HE UM - T o> JRRkHEAG
DOREGE O BHEE K 2IOR L. 7 13 HRE,
20iu [XIZBWT 550pm LLE, 40iu K T500pm LLED
IEMICERD B, ZoSIIORELIZE>THRL
7c
Table 2 Relationship between number of follicles
through ‘ critical point ”’ and number of
ova shed after superovulation treated
adult cyclic rats

No. of follicles
through “‘critical
point” at 23:00h
on the day of

No. of ova shed
at 05:00h on the

day of metestrus

Treatment™

proestrus
saline 17.0+ 0.9 14,4+ 1.3
20 in PMSG 22.0+ 2.4 25.0+ 3.1
40 iu PMSG 39.8+ 8.7 42.2+ 4.8
Values are mean=+sem. * See Fig. 1
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% of early

atretic follicles’
80
60
40

20
0

')a( 300 330 400 430 000 :»00 600 600 f(]O 750 800 85[) 900 +
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Fig. 3 Effect of superovualation treatment on
the percentage of early atretic folli-
cles in adult rats observed at 23:00h
on the day of proestrvs. O:--O ; sa-
line, @—M ; 20 iu PMSG, A--A;
40iu PMSG.

% early atretic follicles (A) %100,
(A) +healthy follicles

PMSG injected at 11:00h on the

day of metestrus i. m.
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““ Critical point”’ on the ovarian
follicular development in
superovulation treated
adult cyclic rats

Satosi Kagabu

Depertment of veterinary science, Faculty of
Agriculture, Yamaguchi University

This experiment were done to clarify “critical
point” in superovulation adult rats. Wistar-Ima-
michi strain, ageing 12-13 weeks, were kept with
intervals of 14h light (0.7:00-21:00h) and 10h
darkness. Rats were injected 20 iu, 40 iu PMSG
or saline at 11: 00h on the day of metestrusi. m.,
then injected same dose of hCG at 17:00h on the
day of proestrus. The number and size distribu-
tion of healthy and early atretic follicles were
determined for proestrus and metestrus. The
number of ova shed in oviduct were observed

it (129) 129

at metestrus.

(1) The number of healthy follicles before be-
fore ovulation (23:00h on'the day of proestrus),
follicles 250-549um decreased gradually and folli-
cles greater than 549pm showed a peak. Heal-
thy follicles greater than 549,m increased by
PMSG dose dependently, but number of the
follicles 250-549pm was not effected by PMSGs.

(2) The parcentage of early atretic follicles
before ovulation, the highest values about 60%,
occurred at 450-549ym in follicular size.

(8) After ovulation (05:00h on the day of me-
testrus) only the follicles greater than 549um di-
sappeared.

(4) Resumption of
oocytes in healthy follilces occurred in greater
than 549xm in saline or PMSG injected rats.

These rasults suggested that “critical point”
exists in superovulation treated adult cyclic rats.

(A5« WEFN584E 6 H27H)

maturation division in
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EFFECT OF PROSTAGLANDINS AND INDOMETHACIN
ON OVULATION IN JAPANESE QUAILS

Seiichi NAKAJO and Kahei SATO
Laboratory of Animal Reproduction, College of
Agriculture and Veterinary Medicine,
Nihon University

Abstract: To elucidate the involvement of prostaglandins (PGs) in mechanism of ov-
ulation in quails, effects of PGFza and PGE; and of indomethacin, an inhibitor of PG syn-

thesis, on ovulation were investigated.

In adult female Japanese quails pretreated with

PMSG, PGs were injected into follicle wall and indomethacin was administered intraperit-
oneally with LH. PGE; obviously brought about ovulation within about 2 hrs after the

treatment, whereas PGFa failed to cause it.

In domethacin at higher dose prevented ovu-

lation in response to exogenous LH. It was suggested that PGE; has a role in the mech-

anism of ovulation on follicular level in quails.
(Jap. J. Fert. Ster., 29(1), 130-133, 1984)

Introduction

Process of ovulation may be recognized
as a sequence of events which is initiated at
the moment of binding of luteinizing hormone
(LH) to ovarian receptor and terminates in
follicular rupture followed by discharge of
ovum. Though it is strongly suggested that
the primary factor involved in the final step
of ovulation is proteolytic enzyme (s), which
decomposes the follicular connective tissue, in
mammals (see Espey, 1974, 1978) and in birds
(Nakajo et al., 1973 ; Nakamura and Nakajo,
1980 ; Nakajo et al., 1982), detailed processes
and factors that intervene during the course
of the events are still obscure. In recent
years it has been reported that prostaglandins
(PGs) participate in the mechanism of ovula-
tion in mammals (see Espey, 1978, 1980 ;
Armstrong, 1981). By contrast, some inves-
tigators have shown that in fowls PGs have
no relation to ovulation, but they affect ovi-
position (Hartelendy, 1972 ; Hartelendy et al.,
1974 ; Day and Nalvandov, 1977 ; Samsono-
vitch and Lagne, 1977). The present study
was performed to examine whether PGs are
involved in the mechanism of ovulation in
quails.

Materials and Methods

Female Japanese quails (Coturnix coturnix
japonica), aged 4 to 7 months, were kept in
individual cages under natural day length and
ambient temperature with free access to food
and water. Birds showing regular laying cy-
cle with one day pouse were selected out,
and they received daily subcutaneous injection
of 10IU PMSG (Serotropin, Teikoku Zoki
Co., Tokyo) for 3 to 4 days. After cessation
of egg laying, birds were subjected to the
following treatments. In experiment 1, in
which effect of exogenous PGs was examined,
on the next day of cessation of egg laying,
lateral abdomen of the bird was incised under
anaesthesia with pentobarbital sodium (Nem-
butal, Abbot lab., Illinois). The ovary was
exposed and the largest follicle recevied PGF2a
or PGE; (Ono Pharmaceutial Co., Osaka),
which were dissolved in physiological saline
at doses of 250, 500 and 1000ng of PGFsa,
and 250 and 500ng of PGE; per 5x1 (Table 1).
These doses of the drug were injected into
follicle wall with a microsyringe inserted at a
short distance from stigma, where the tip of
the needle was located (Fig. 1). After the
injection, the follicle was returned to peritoneal
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Table 1 Effect of prostaglandins injected
into ovarian follicle wall on ovul-

ation in quails

S. NAKAJO et al.

No. of follicles

Treatment

Treated Ruptured (%)
Saline 8 0(0)
PGF2« 250 ng 6 0(C0)
PGFz« 500 ng 6 0(C0)
PGF2« 1000 ng 5 0(C0)
PGE: 250 ng 7 4 (57.1)
PGE: 500 ng 6 5 (83.3)

PG ; Prostaglandin

Fig. 1 Procedure of PG injection into ovarian
follicle wall.

cavity and the skin of incised part was sutured
temporarily. Two hours later the ovary was
observed, and when any follicle had not yet
ruptured, observation was performed every
10min until 3 hours after the injection.
Experiment 2 dealt with the effect of in-
domethacin, an inhibitor of PG synthesis, on
ovulation. On the next day of cessation of
egg laying, PMSG-pretreated birds were in-
jected intraperitoneally with 1mg of LH (NIH
o-LH) with or without indomethacin. The
drug was suspended in phsiological saline and
injected intraperitoneally at dosage of 0.01,
0.02, 0.05 and 0.10mg per bird (Table 2).
Ten hours after the injection, laparotomy was
performed to observe the ovary. When no
rupture had occured by this time, the obser-
vation was repeated every 10min until 3 hours
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Table 2 Effect of indomethacin(Ind) inje-
cted intraperitoneally on LH-ind-

uced ovulation in quails

No. of quails

Treatment
Treated Ovulated (%)
LH1mg 7 7 (100)
LH1mg+ Ind 0.01 ng 4 4 (100)
LH1mg+ Ind 0.02 ng 4 1 { 25)
LH1mg+ Ind 0.05 ng 4 1 (25
LH 1mg+ Ind 0.10 ng 4 1 (25

later. Ovulation was checked by existence of
newly ruptured follicle or of ovum in the
oviduct.

Results and Discussion

The results obtained in experiment 1 are
shown in Table 1. No ovulation was ob-
served in control and PGFsa treated groups.
By contrast, PGE; obviously induced follicular
rupture and the effectiveneness appeared to be
somewhat larger in higher dosage group (5/
6) than in lower one (4/7). It elapsed approxi-
mately 2 hours from PGE; administration to
follicular rupture.

The results in experiment 2 are shown in
Table 2. Both saline control and low dose
of indomethacin (0.01/bird) failed to inhibit
the LH-induced ovulation, whereas high doses
of the drug (0.02, 0.05, and 0.10mg/bird)
clearly blocked the ovulation. These results
suggest the positive involvement of PGE; in
the mechanism of ovulation on follicular level
in quails conditioned in the present experi-
ment. In mammals many evidences support
the participation of PGs in ovulation (see
Espey, 1978, 1980 ; Armstrong, 1981). PGs
synthesis in ovarian follicle increases after ovu-
latory surge of gonadotropin in rats (Tsafriri
et al., 1972) and rabbits (LeMaire et al., 1973).
Intrafollicular injection of indomethacin or anti-
PG serum prevents ovulation in rats (Arm-
strong and Grinwich, 1972 ; Mori et al., 1980).
and rabbits (Armstrong et al., 1974). On the
contrary, some reports in domestic fowls have
suggested that PGs are not involved in ovu-
lation. Day and Nalbandov (1977) estimated
PGF3a, but not PGE;, in pre- and postovula-
tory follicles during normal laying cycle, and
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also investigated the effect of indomethacin
on ovulation. From their data they concluded
that PGs were not involved in ovulation in
fowls. Since the direct effect of PGs applied
to the follicle wall on ovulation was not de-
termined in their study, the conclusion may
be somewhat questinable. Samsonovitch and
Lagne (1977) have reported that PGE; and
E: injected into follicle wall of laying hen,
have no effect for inducing ovulation. How-
ever, they have not described in detail the
procedure employed, especially the injecting
site of the follicle wall. Since PGs are locally
effective, the site of injection is very important
to lead to conclusion. Thus the inconsistency
between the results in the present study and
the previous ones, may be considered as foll-
ows; ovarian follicles of PMSG-pretreated
quails might be more susceptible to exogen-
ous PGE; than those of normal laying fowls,
and induction of ovulation in the present study
might be favoured by injecting the drug into
stigma site. Fujii and Yoshimura (1979) have
shown that stigma is mechanically the weakest
region of follicle wall in fowls.

Though precise mechanism through which
PGE, affects ovulation can not accurately be
explained at present it may be assumed that
PGE; mediates in some way the production
of enzyme(s) which decomposes follicular
connective tissue as suggested previously (Na-
kajo et al., 1973; Nakamura and Nakajo,
1980 ; Nakajo et al., 1982). This assumption
may be supported by the facts that it elapsed
about 1 hour from intrafollicular injection of
proteolytic enzyme to rupture (Nakajo et al.,
1973), and injection of PGE: brought about
rupture 2 hours later. The hypothesis pre-
sented recently by Espey (1980) may also
support the speculation. He considered that
PGs might stimulate the synthesis, release
and/or activation of collagenase via production
of plasminogen activator. Though the invol-
vement of PGE; in ovulation of the quail
under the conditions employed is suggested,
it is still remained unsolved whether the assum-
ption may be applicable to normal ovulation.
Further studies are required to elucidate the
detailed mechanism of normal ovulation on
follicular level, especially the exact role of
PGs, in birds including quails.

Running title ; Involvement of prostaglandins in quail ovulation
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EEF] 1 OHfitc 3 7 B OFIREIIIER ICE L T -,

7. F—NR—Ea—: FH2H

1. fstssoRin
fAEEAE (WK ESBER B - %5H)
2.  MZAF % Embryo transfer O

FE= (REEX - ER)
BATEF SR EHFMES

WIE : EAGS4E6 A 4R ()
£} 1 AR

1. 2R3 &R

PHES - VKRR - $F BE
RERIE - FRRE - JIEER
(BB K - EEHT)

LMERIE - REIEQOFED 1 oIc R EE1sd 5. M
PATEOBMNT, ZOHEPDEN D 21T, FEEER
BEILIC b5, BTFLLELETEAW. LaL,
WEIR O b L ICEY R RRE T, IR - IR
ROWEEHETES. 22T, bhbh OB LM
WMAWERND S5, EkD 50 % 7o & ol 3 4% ke
LIET 2 L hic, 2 oiRIcE 3 ERICONWTR
Ml 28, bhbhIBEX TOR 5 ERMIC, RHE
FEABAZ2IFIREL TR Y, i, RNEskEg
DHI2.5% % FEH TN 5.

SEGI T B X OVIE, FAlEEASNC X 2 FiEiiiE %
FEOBEETEG T H 5. EFINE, EEEEEN ©b
5.

SREIDObNDNORETORERE, AT 25080 5L
fr=oie.

1) MHRAHE, BRERFEOGUHREHEL, 2

B EOBERLED T, TOBRBRBPRARTHS.
o) EEFER, ZOEEERIT60%E, WAREF
ERBLIUORAEETEOTHICHARKE T 5. 2 h
FEERLECRLET, FENEER LI HE
LaL, EETFEIC

EHELTWAEDLEILNLS.
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Wik, —ERET 5L, RECEZRIES, WE
CHAERBIEN. Zhi, TEEOHE EOZEICE
{bDLEZS.

2. THESMEISH T BASFERRET

IR - AT ER - BR5R
W= (RET RIRBRER)
BEFEZz  (AHEES1R+F)

TBFNSTAET I X v, 584E5 A % TITE| 5 WBLORIE
FITkBE L Iz82B D FEFIC DWW TIRE L 2.

THEBNIL7HIC, IEERIZ2L% Th ok, @2FD D
B 18I AR D3RR T, LA MRS Ul v 7o fo B
DIFERRIT27%).

FRICAIEEG 2T L, L ICHERTRB LU
PRI T-IC oW T AW R & 1T e o 7e. PEIR
HBITL b LTEE MRS EEE S, FLP L RR
EEMDSSH Y, P. C. T, Eo (estradiol) &z X V#E£L
7o, Eof 3 EH I T HIRORR 2 b O, FERIC
FIRED B 5 = L 2SHESS & RTe. —F, PRUBIRBET ©
%, PRL, LH (LH-RH test) 17KS %% H.0MTMET L
7z. ¥ PRL MUEFNZ 1fEOHTH2A, P. C. O.
D #8 XUEIBRTF L Bbh 2 EFR126 H o7, P.
C. O. D iz My ic FHifRE e, BIFRT ISR
W (FH Fue v 2807 2055 3HPEEICE]
“Silts

L%, 17KS OAWERE, KMG A7 # b5 E i
PWASIENEZM 21778 9 & & biT, JEIEEE, microsu-
rgery OIHH, Z L THEFRTOREMNEC A. 1. H
BRI T IR 2.

3. HRIZHITS HMG-HCG FED ST

OF ARRE - =l & - BARMZ
HIEE= - IR TRES - $MEES
(3244 T B9 Be EE 1)
WEEAESIRICT HMG #5102 X 2 B0 idiEg %
BTHLISMERRE, ZOMIZ86f, 270EM DM %%
Bl
HMG & LTl Humegon ZFIL04EFHV, fKIT3
41X Pergonal # v Tww%. Humegon & Pergo-
nal FFR—HAE LTRESH TS, WHITERRE)
BNEFREINGREBLOT, ZROFE Y R L
Tz
# OFEHE., Pergonal 13 Humegon {2kt L, DEOFE
Bz cHRRBRE LSz &, BomlPflogne
L LTz,

ARIESEE 29 % 1 %

Humegon #5412 L, Pergonal #5441k HCG
BEBN DRIz, Zhid Pergonal T3 IPRkEAANE
{, HCG #E5%EH#iic BBT 0 LA AbhBZ L%
RBELTWa LEZDNS.

Humegon 54 & Pergonal #54 @ PEIiskiZ,
80.3%, 93.3% T, Pergonal IZR0REETH 2, JE
B DIE L, FEEFELNEA2T. LrL, PR
Bzt % EHEIIERI Pergonal ICHRICHE 2. 4
IEZ Y Pergonal IZEVWMEMM A DIR, HEEIR
<, HHEFICHS % iEPEIFERIC Pergonal IZEETH >
y

BESRAHIE T DEIE Tl Pergonal 13, BEPRER, &EHE
PR L LIcABICEETH . IR, ZHROLE
T, BPEIRIE KWL TLIAES Pergonal IZHEETSH
DI, RGN 315 BRERIZE =S Ao
it

4. ZEIFAICHF S04 free testosterone KU
sex hormone binding globulin (SHBG) j8I5E
DEE

KREE -2 - BEEE
EAGGE - WISEH - BREE
BRHE X
(BERK - SBEERAR)
SHRIEF] - KW &
(BEEX - ELR)
hirsutism (X 1fii" androgen, #%1Z testosterone DHAHN
REDTRETH LD LELLRTNS. £FANIZEN
T testosterone [¥, sex hormone binding globubin
(BLF SHBG) 3 XUt alburmine LiEALTWA®D
12, FERIT androgen & LTOERAERE T DDITZD
unbound fraction ‘T % free testosterone T 5. #f>
<, hirsutism %5 androgenicity % FEfid % 72T,
free testosterone 33 X8 SHBG OJIENEIETH 5.
AEbhbiid, hirsutism #2354 O LR
WT, tobal testosterone, free testosterone, SHBG, %
Df® androgen ZE L, hirsutism ZBIF2Z2hb
® hormone BLV FEABEHDIEDEFIZOWTHR
Lo THETS.

5. HHICETIEHBTEBREDORRIZONT
FEHEIER] - RAET - OV R
EH E-EE O®
(A ERREEER - ER)

[EARHFER LI EFS7T4ED AN AR R X,
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D ENCRT D FEDOFIPISATERIL25. 35k & ML 25
ATEY, ThRRERATHS S LHERShTHS.
RIEFEBHIC BN T L Bl NEEF M oEHmIcH Y
BEZHOWEMNB T 22 EHFE LD handicap #H
DI LOEBAEEFCHLTE, FOEEERRS
ERICANTZRIC D 2LENDHD L Bbhd. H
ABAEW AR & BRRRDASR, NIRESE 377260 L i

D, 09530 EOEERE - iR REEF T Th
ZR138%1, B Y, £ED3L.5%E ED TS, HE
B3 b OEBRAERE OEBOMITE AL, K
DGR E 5.

RN DAE B T3 2 B A AR o
{31.5% T, BXZ13% b Tni. EicEivfbice b
ENEZBOBESLEL R3HEMEHR BN, RERTIC
FHTB L, NHWHERNEOBEER TR, B
PHRFIZE 5L ORLho7k. HERIERICZ5ICL
TEPWET T 2BARR LR, BICERRIEAREDER
RIFHRICH UIERCh o, MERETNERTHICR
5 LUME, T, BIEMEFICE boREL, FEE
BIUOAMRTICE S b 0RMERTz. EIHEOTH#
TR U iR iE e X 2 HIE S I L LIEERTH
Y, ZhIZEWFEIREERTH k. UEOREIY
TR AN DHL Y T TER U C Rt BRAA R O IR &
LTREZZOEYL 5> 2D 2 0ERH Y, EiFRIC
BRI L e BT id A B MR IT S v b ) HEIC L R
BEITR&ETHS.

6. HPRIZHIT S clomiphene citrate %545 200
Bl ot
WFHEE - HIRRER - —ReAE
SIETF - IWHER - &= R
IR - lg—
(ZEK - ER)

WTAEOPEIIFFR A OMES & & LITRERHE bk T
ELTna A, 20REFEAERIC X 2 ZRITEG O
s ERER b EAEShTn 5.

SEbI b MBEAREISRIC T, FHRISLEL Y 574
O TER TP LIEE © 9 B, clomiphene citrate
(clomiphene) %35 L72200fl>WT retrospective
nRFETEOOTHRETS. ZTORE, 1) clomi-
phene $EDWISL LT, £2EMAKR, %1 EEH
W, UEDIEMIE, PEEEERARED 9 b TR AR
REJETHT 2 B GHIP—FL 7. 2) IR 200
Bls5647 (28.0%) T, clomiphene IR BAAH: AR
WNTHER L 7c b3 o Tz, B)ITIRFIS6HI D 5 b EERL
BER LI D136 (23.2%) %<, FHRRRTH

(137 ) 137

D7eDE 8 (14.3%) Th-olz. 4) ZIRITIRIT LD
1B iz, 5) ETHREEICREEOBIAIIED bh
Iholc. 6)EERE] & JEAEIRE O SRR N I i B A v
E EDHAETIE, LH. FSH, estradiol {22 THH4ER]
BRREEE T EAR b BERE I RNk,
E DR EH.

7. FERBEME L DR LT L DL
it
THPI—ES - TERAET - KB 15
RAEE  ChERAA - ER)

AT RER S GRABETRE) B XU HWwH+
BEABRERSILICEREEL 7 LTNEORE & 7%
V5.
LlEbhbiid, ERERE TEEORD L WHEEE
PERIERE B O IR & Vv E VE L ERIITF =
A AfH2 L oflE B2 BT, FBREDMH 7 7
Z2FurBIUPLR T TUA—AO3EREEL, RE
HoOFENBEAMZOT I L & ke L.

ZORER, FEFVEVHEENERMZOThED
M —EOHHMERED bhT, WA MNZEBEs oH
i, M sve AEBPEERO S DD & HF, M
BNWVEAMEBER CTHIPOFELL. Z0FEPDL, &
KEITFENREEREHE—TTIC L b2 5_E Tk
{, HLH AT AARE IR L2 ERR LR EOiHE &
ZHENICHT 2 REPRA SN ERETHI LEXD
hie.

8. FitRHEICHT S CB 154 OEMARLE

OWRBIEEN - BHFE - A IE
BEGHA « AR - mH &
(MK - ER)

FLitd 23w PRL MIEZ 2L, REEEHFLT
Z84flickt L, 606l CB154% 5L, Z0HEtic->
WTIER ] & R L 72D ¢, Z ORI >WTH#H
£ 5.

CB 154¥: 54 DIFIERIT A TL3.3% TH 272N
W PRL MfLE % 59 2 EGI O IEHRERI1E85.7% (28%i24
#) T, CB I43IERICHEMNTH2R. LiL, B
PRL IfiE% B R A OIFFESRIT 6.3 % (32 ] 2
Hl) Thote. Eiz, ¥ PRL MEEZRDEWESITE,
clomid &0#EIZ X RGNS B b,

Wiz, BREOIRMEBIZHIT S CB 1540FEEIC oW T
MELTHD L, AR, EHEIPENNE, BABERE
% AROREOMTIZAPb 5T CB 1543 EZTH
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i, %1, & PRL M RFEICEf%E { CB 154i%
EHcholz.

CB 1548 5.1z & 0 45 U 722645 (32[RIDIEHR) DRI
T, 206IC /3T L, 6 BIOMEIRTBAREZ#
W, MERTI8.8% Thol. Fi, HRPIIEELE
BHEE 7R <, FiEWD 3Hix SFD Thokhd, #FiE
LT h b0,

PLEOR#EL Y, CB 154135 PRL MujElzsr L i
JEFICETH B, H PRL MEMED bhinwie
WIERThRnwo k, CB 154IC3 &Moo nz &
Iz EofmB L.

9. MURIZBHFIEITOTIFMEDKR

FTEEE - Ek 5 - Rk
(o TR 9% e PE fb)

5644 J X v 584E 3 H £ TOMIT, RNESKE
BEON, 7 w57 FoH280ng/ml P ETholk
bDEREHTL DO, DL 3LAREEFLELkH
oz, ZOERSTE20/29%4, 3084 THY, 100
ng PETHObDRREBEMAT 3HDHTHD
72. T O3MBIORIEBEZ PIFIRIC W 272D 8 il TH
505, 205 % bromocriptineZ $ 5. L7c b DIk 6 il THh
5. 2095 14i3190ng & HEMHFEEEZ R L2 clo-
miphene D50 Z THEBEE 25 U LT EERS
L7z. bromocriptine #51E4R 6 4 X  clomip-
hene #fff] L7z. pitiutary microadenoma & &b %
LD 2 6lH D BAERIEBIZ TH S, Chiari-Fromm-
el SEEFERHE L Chote. 3HNIHBIIEED 7w 5 7
FUAED ERE BT, —IEHEEMESIME AN 2R LT
V7245 bromocriptine #5012 X ¥ 285 IC BB RE 0
LCIHRE L. k2>ToEOHREHC L D, HBMIEED
i 7w 57 F LD L% # 5B EBERESE /D &
#, L% clomiphene, hCG 7z Fic X V&L
AT AR D bromocriptine DG {ARERE & o
TH5LDLeEZLNE. ZDYA clomiphene DOFEFTIX
I oERLHESHIE., BRI LULADTRERED
A OHE T EAIE 6 4, TPEIURIE 6 44, PR S 3
£ ThHol.

ARESE 209 %1 %5

EIE B AT RF R AR XMEXRS

#iH : Ef584E 6 H11H
2%« EERKY:

1. UHFCHT2BE 3 FROTIEIEDOIRR

B - FIRE= - RS
AR B3 (BITEER - )

HERAEE T E U CORESSREFN 2 I A D & 1
MLTHY, HETIERIZREEOH LWAIEEE R
HFESH TS, SEbhbhilYpiBs% 3 EMORE
SR DBILE T MARET 5.

FEFNS54E 1 H 2> b IEFNSTAEI2 HIE 0 3 4R [ DR ITAE IR
PEBRFEIES5HIC OV THREZ TV, KO X D kil #1545
Vol

1) RiEzETFICHET S L, FRIEREF IR
HRAMETAS, SEFAER] Tl 232 hE kIR
FThol.

2) IR B IERIEF129.8%, HeRHEAITLA29.9
% T, ATHITIEE GICIIRNGWET i 2 7~ L
7

3)  IEERGI DIRIRIR R ERER], AT L b
1259% 3R B 7 341 % S EEE, TEE, b LLIEFE
SMTIRIC o e,

2. clomid BEROSBHTFERRORAER
FIHRE - AN - FRF=
HRSERS - R B
(MEEKX - Ehi)

LTSI EWE O BF I, clomid BIU
sexovid Z##%5- 1, PEUIEE 7 ~ 8 H HITFE NI 2 £RE
L, JHBlEi % 77227z, clomid, sexovid Z#¢5. L7
£ 1FFoiRnT, P2 ~3 B HICHY T 2ETA
B RBFHICBWT, ETERIZELBTTREZRD,
BEICBWT, HE/NMUEOILK, Golgi BFAFEL,
IRRERIOMIME, VRS, M L, ZERaREiEn iR
» HNAHIES] LTz, 73, ribosome %3k
B HiLiz. clomid, sexovid ®#i Estrogen {EIA,
Endometrium 2% {Ef L, Estrogen Priming 2%, A
syt v, ovulation A3EEST LT bHEKRHIAENESR
RL, HFHEAENEIZHS D)5, clomid, sexovid DHEIE
RO BRI ENT, HIRRIIEROERWEE T v
LEZBRD.
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3. MAPRFOA FRILEVERELFENEAMS L

DREH

RHESFEH - BEENT - =R
AHAEG - FI TR - R &
(KIEEKX - EiF)

FEANBEOHBBFRIET, EIEREEIC X 2 RIE
HFOFRAICEELEREAL, BEFEHERIZONT
BEEOBMEDRDH B, JERT v L2 OB
ThHTENEE OEEMER, FaELMICEh TV
. 4[E, BBT HiR7 H BEi#OTFENEA A2 58
LIt RT w4 RIEE 2R L, F7oER 2 iR,
FEIEG, 7 v 3y FEEFICHELZN L Ol
1o,

—FANL, i progesterone (P) {f, estradiol (Ez)
EXREEEZRL, #ESROBEICAT L. BERITIE,
PlEmifE, EfMEZRL, (BERTIIPERBIV Edfl
LROREEERL, EROME L BRoERL ok,

FRIRFI T, —BIA L <, 1L P {EiX10mg/ml DIk
BRETEANEL bz, TR, (EER
BEL Bbhic, 7 vy FEEHETIE, mHhP, EfE
PEfEZR LY, AMNZAETE, 6RE, SRS
%<, —BRE Dol

4. TUBHBTFICLHHNRE

AR B - BEREE - SRR
H. B. Song (mK - 8

U ¥ DIESREIC oW TR, T CIREE 589774
BOIDRIBIZHBEL TS, ZTHRLIEL (20~30
%), FETOSEREBAIRET L U CHEAETERE O %
EThol. ZOEBRIMNHETE NTEERIET %5
RBEEASE, LPDLELTEVWERRELT IS X
SR s lewiciTabhic. IIFIRESRRR
DY S GV Ho b o& I L, 28K FEEE LT M-
NIZE CTRASELZLDE AW, —F ATLEE TR
S/ VREIRE, TS FIC14~18R20°C ITiRTE
U, 1[EIESHRICIREEY 2 BE3625N T 8 ] (JREE 2 X
108/ml) B U CRSIci L7z (BBEE1 ~ 2 X10%/ml).
ZDOFERE0~60% DEWEIFENP L bh, LrbZ 0z
BRTEEHETFEARA DN,

5. Mixed gonadal dysgenesis DEk# 2 1 ]

ANE - IR - AR
(BEEX - WBIR)

1z Gonado-

Mixed gonadal dysgenesis (2AIF MGD)

(139) 139

blastoma Z&fF L, BRI EREREHEVEE B
R, SR 2BOEED S 1 FIZERR L0 CHET
DIERAIBE & MATHRE Lic, R - 17 B =
W ARSI, EYE BREE  WEER S, 3
7 AR, GERRBRREIENSN S LIkE. 198148
A, EEZFHE LTEINREZD, AEREEOK
DWRIFHZ TFIF 1T, MY ABRIz46XY W
STWFIRBICBWTEE 2o mn. Fifick v gk
WIZ Gonadoblastoma, JI& S X UOFEE . A&
PEMNIZIE Streak gonad # 7=, LI E MGD iz Gona-
doblastoma #&fHFL, Turner HHEEEHT S 14l%
Bl FFITBNWT MGD 3345IHESH TN BN
Gonadoblastoma # &3 2 HI1ZAMBE SHETH 5.

6. BERMEEICLDIPRATBEOERE

kR - B E- T R
KBS - MHIL=
(RBEK - PER)
PO E L T A NEEOTEEL TR Y T, ERE
TEHE, @Mﬁﬁoﬁﬁ,%ﬁﬁw%vﬁowﬁae%
Iz, BERDEIC X 2 IR E OBLISORTRTH
5. SEbhvbiug, FLLERSNEET s 2 E£E
FRIC X 52838 (ALOKA FANSONIC 190) % {#
ML, BEIREEZE 5 REERE106 O FH26EMIcE
Y, IO EEEE BEEAICEE L. ZokE, &
FlicEEE Rk LRI S, 9% 4 FIDNMEIRICE S &
WOIFHHE R B, X, 4EO hMG-hCG B LU =
v FHABIZ I 2 HEIIE TG T DR A IR O
fEHEESEIIA ATH TE#1.91+0.12cm TH Y, 1 H
DY FEFHEET0.18cm L EE ST
3, SEUER LIcBEBIIREko ) = 7 xR 2
N, BEREZEBELTCOBBRRAEL T EENTRETH
Y, JEOHHICEL TEL OFEE AT oD T
IR S5 2 ETRETH 5. DI ERIZEE I
EEEBOBEICHEFICHEERTD S LW L.

BREE
Effect of various anti-inflammatory agents on

follicular prostaglandins and ovulation in the
rabbit.

Lawrence L. Espey, Ph. D.

Professor of Biology, and Cowles
Professor of Life Scienity Unive-
rsity. U.S.A.

For more than a decade it has been known
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that follicular prostaglandins (PG) increase su-
bstantially during ovulation. The present re-
port reveals that there are two stages of PG
production during the 10-hour ovulatory proc-
ess in the rabbit. First, there isa slight incr-
ease in PG within 2 hours after the process has
been initiated by gonadotropin. Then, appro-
ximately 6 hours later, there is a much more
dramatic increase in PG production which rea-
ches a peak at the time of follicular rupture.

It is also well-known that the non-steroidal
anti-inflammatory agent indomethacin is an eff-
ective inhibitor of ovulation. The present re-
port shows that the optimum time to adminis-
ter indomethacin to the rabbit is 7-8 hours af-
ter the ovulatory process has been initiated by
gonadotropin, i.e., approximately 2-3 hours be-
fore the follicles are expected to rupture. At
this time, a moderate dose of indomethacin will
completely inhibit ovarian PG synthesis within
less than 10 minutes after its administeration.
Likewise, any other potent non-steroidal anti-
inflammatory agent will readily inhibit ovulat-
ion. Such agents include diclofenac, fenopro-
fen, niflumate, tolmetin, phenylbutazone, napr-
oxen and meclofenamate.

The report further demonstrates that a cyt-
ostat, colchicine, and a protein synthesis inhi-
bitor, cycloheximide, can prevent ovulation.
Unlike indomethacin, the optimum time to ad-
minister these two agents is approximately 10
hours before the ovulatory process has beenin-
itiated by gonadotropin. These more toxic dr-
ugs have a much slower effect than indometh-
acin ; yet, similar to the non-steroidal anti-infl-
ammatory agents, they cause a significant red-
uction in PG synthesis by the expected time
of ovulation. However, the mechanism by which
they block PG synthesis appears to be different
from the cyclo-oxygenase inhibitors.

The report concludes with suggestions of
additional work that might be conducted in the
future to further analyse the theory that an
acute inflammatory reaction is the principal

cause of follicular rupture in mammals.

ATRiEEE 29 % 1 5

5588[E B AT IEF RN AR

WA : EFS84E 7 H23H
&3 F/k 75 F EN23F

1. 10D HATFICHT 2 BERBFEAR OREFH
et

KEFEA - BRFF - KILER
RS - ARES - BEF—
(HEX - Eiwsh 1)

IUD o#HE#FY, SEEKREETHS S LEbh
TWBN, ShBESEHBEARLEATHWERY. §Eb
hbhit, BREEOEFEZHALMCT 272DIC, FFT
HEMTERNBERECER L, BT RAICRE L.
BRERAFIERE AREHE2E3 5 IUD HARAT, &
R E IR 2 T L, EEEAZ Wik i < /ER
L, 2hzvsy - AR IUE v= VB EIL TH
LT, 66%DEAICIEW T A IR ICaE
Nhas—FUBERNEELRL. a5
URRHE L FE ORI, ETOFREOHERIBESH
IUD AR WW T BEA R BRI THEL,
T OFDEERF L B R AT 5 O TRV LR
Shie,

2. F%)RBHWEECHT S 2, 30OEE
AL 5 Gk E R BE)

St D142 LT T4 X 2 Rezhhififiik] i
TEMERIT oM. WEESRE LTIy F—A0f
JADE L L 84.6%ICBIAE. AX/REEDTa
F— DS DFEEE Wz L Db 5H1I51.T%ITFED
bhiz. Z OPTIEHBREREN45.6% THRLELL,
RHEH322.9%, A%/ T19.9%DIETHD7. &
FEFNT RS 2 gk B o Bl 738/14278] B K447
T, AX /2 ROURITI0% L2 5. ZhixBEDEET
¥D23%, ETBRERED4.1% (Bf304E) Kkl T
HELL DL o TwS, ¥/ ROFHCE LT, B
Wi Z EDIEWHIXT.3% & Plndold, o2& ) i
BLTWEEL10.7% L Do, BEOREFR, &
DICETLELIBREDHEITI2.6% L1/3TH O, HE
FIRE 1IN S (83.7%) 23, 4 ~G64ECB X
EHELEDONE. BPIRIATE5.6%Tholk. 5%, &
OHELERIZEDITHIRD Extended-effectiveness
7> Theoretical effectiviness |23 &, IAD T A 74
A 7 VOIS L TREHIOETERLZTYLZ LD
Ezboh5.
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3. BRERRIEES v b oBF 3 ECRFREOE
=
O H - HERT - IS
s - GHELYE - KeERE—
(BEX - 52)

Wistar o7 v FOIHESE 4 BH DX 6 H BIT stre-
ptozotocin 20~30mg/kg # BFARL V #5 L, MmEEHE
BXU GTT THRROFBELFER L, LRFEL4ARL
0HBIPIT, 7y FEERL, TORFIRELZTRR
L, Rt Lie. BUIRIFONREE TIE, Basal zone {ZHA~
T, labyrinth layer OREEMNZE L {, Trophoblast D75
M, BB, v7 v rPEOHE, maternal bl-
ood sinus DOP/MENREETH272. F7z, Trophoblast

OHIFETH I AT, BEERFH CEEmnL, =
SRR CICRD T 2R A b, BEXDY,
BEPRIE S IEIRIC S KT 48, Basal zone XV
Labyrinth zone 125 <, L4 DHIES DOIKEEFIRIBICHT
L, Trophoblast OHEfIELDHIMEEIZ X v, HEEDORE
NEZ BN, TORREBZ S &, FIC labyrinth later
DEVEVPES, FCERBEELEZ, W TR
ERHLLDBDOTRAVWN? LHES hi.

4. HRZBFEET0 T F v IES DK

Ol 1B - TgRN - HHIE
JULER - R
Bk - E5R)

5. IEIRWMEABREEO T OS Y FUELREICET A
%

OMAFIHE - FFIE= - 0L 8
AHE= - NHEE - BER—
(EEX - ER)

HEY : EORR A L V 7 e 5 7 5 (BLF PRL)
DEESNDZ LRERCI VT TIREE DS, L
L, FANE L OEEERIC & % EAREO KB HRER]
L O EOFMERE TRV, Zo T4 Ebhvbh
1%, R 6 1A 5103 & T o NTEEEH A o BTk D
PRL EEAREZEEEZINICHMREL, S 5ICHER
iZonTHRETL .

AR« BEEBDOBIERE D 5 FE] D incubation 1233
175 medium H~® PRL HMHHEOCHBTNX lg wet
tissue 72V, ATO@EY Tholz. EIE6H : 1,478+
616ng, 7318 :2,268+726ng, 83H : 5,196+ 2,630ng,
93 : 7,590+1,824ng, 10iE : 7,516+2,692 ng. LIk
o<, EE6EN LOEET IR FERK L L b i

(141) 141

PRL HERBEM L. —F, WHEH CIITRELIE T
5,180£420ng & [FEIA TERFHEGIIC L U KR OB
F%ER L.
TR IHEYIEIBYAIE © PRL PEARRRLY, IEAREE &
LicHmL, REACIFAR TR, 20 edb
BiYERE PRL PEARREI BEYAIE OBRE O —H % Rkt 5 b
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