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Antiestrogenic and estrogenic effects
of antiestrogen on estrus and uterus

of intact and ovariectomized rats

Ryohei Okamoto, Shuji Sassa,
Shinobu Sakamoto and Yoshihisa Imamura

Department of Endocrinology, Medical
Research Institute, Tokyo Medical and
Dental University, Tokyo

Such antiestrogens as nafoxidine (NAF) and
tamoxifen (TAM) are useful in the treatment of
endocrine-responsive cancers of breast or uterine
endometrium. These agents exert their anti-
estrogenic effects through the estrogen receptor
system of target cells, but they display estroge-
nic action in some circumstances.

Intact and ovariectomized SD female rats re-
ceived daily injection with estradiol or antiestro-
gen (NAF or TAM) separately or in combi-
nation for 14 days. Estrous cycle during the in-
jection, and weight and thymidine kinase activi-
ty of the uterus at 30 hr after the last injection
were studied.

NAF and TAM appeared to act antiestroge-
nic in intact rat, but estrogenic in ovariectomi-
zed rat. This feature was particularly distinct in
estrous cycle.
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Etiological Study on Hyposecretion of Progesterone in the
Aspect of Echographically Measured Follicle Diameters
and Serum Estradiol and Progesterone In Patients
Categorized by BBT Patterns

Takashi KANO and Kiyoshi NISHIKAW A

Department of Gynecology, Nishikawa Clinic
5-1, Bingo-machi, Higashi-ku, Osaka, 541, Japan

Abstract: Luteal insufficiency was etiologically studied by investigating echographi-
cally measured maximum follicle diameters and serum levels of estradiol and progesterone
in 35 patients with normal menstrual cycles and 63 patients with abnormal BBT patterns
which seemed to be caused by hyposecretion of progesterone. The patients with abnormal
BBT patterns were categorized into 4 groups: the hyperthermic base lines were high,
short-lasting and steady in Type A, high, long-lasting and fluctuating in Type B, low,
short-lasting and steady in Type Ca, and low, long-lasting in Type Cb. The main causes
of hyposecretion of progesterone were considered to be: early luteolysis in Type A, early
luteolysis and follicular immaturity in Type B and Ca and follicular immaturity in Type

Cb.
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Introduction

Hyposecretion of progesterone of the cor-
pus luteum is not the only cause of endom-
etrial abnormality in the secretory phase be-
cause abnormality in endometrial progeste-
rone receptor’ can also be responsible for
this pathological condition. For correct un-
derstanding of etiology of luteal insufficiency,
ovarian hyposecretion of progesterone and
abnormality in secrtory phase of endome-
trium should separately be considered.

We? reported that hyposecretion of pro-
gesterone, hypoovarianism in ovulatory cycle,
was attributable to follicular immaturity or
to early luteolysis or both, and suggested
that the main cause of hyposecretion of pro-
gesterone in a given patient could be suspected
was to substantiate our previous suggestion?
about causes of progesterone hyposecretion by
comparing endocrinological behaviors and ec-
hographically measured maximum follicle di-
ameters. It was also be defined only by

mesuring maximum follicle diameters and
analyzing BBT patterns.

Materials and Methods

1) Patients

Thirty-five patients with normal menstrual
cycles and 63 patients, with abnormal BBT
patterns which seemed to be caused by hypo-
secretion of progesterone?, who had attended
the fertility clinic of Nishikawa Clinic were
reviewed. The patients with abnormal BBT
patterns were categorized into the following
four types® : Type A-The hyperthermic base
lines lay not less than 0.3°C above the hy-
pothermic base lines, and the hyperthermic
phase lasted steadily for less than 10 days
(20 patients); Type B-the hyperthermic phase
lasted for 10 days or more with transient
thermal depressions of not less than 0.1°C
(16 patients); Type Ca-the hyperthermic
base lines lay less than 0.3°C above the hypo-
thermic base lines, and the hyperthermic
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phase lasted for less than 10 days (13 pat-
ients); Type Cb-the hyperthermic phase
for lasted for 10 days or more (14 patients).

2) Echography

A real time linear scanner (Yokogawa,
Model MEV-1517) with a 3.5Hz rotating
head transducer was used for echographic stu-
dies. The urinary bladder of the patients
were filled with spontaneous urine or 2%
boric acid dissolved in water before scanning.
Follicle diameters were daily measured
until follicle rupture or appearance of the
early corpus luteum was confirmed on the
basis of established echographic criteria®?.

3) Hormone assay

Serum estradiol was determined by radi-
oimmunoassay using CIS Kit on the day when
the maximum follicle diameters were obtain-
ed. Serum progesterone was also determined
by radioimmunoassy using CIS Kit on BBT
+7 and+8 days, and expressed as the means of
the two days®®. The results were expressed
as the Mean + S. D. for each group.

Results

In the patients with normal menstrual cy-
cles, significant correlations between ma-
ximum follicle diameters and the levels of
estradiol (p<0.01, Fig. 1) and progesterone
(p<0.001, Fig. 2) were demonstrated. Estr-
adiol and progesterone levels were signific-
antly correlated (r=0.483, p<0.01) each
other.

Maximum follicle diameters were signifi-
cantly smaller in the patients of Type A, B,
Ca and Cb than in those with normal men-
strual cycles (p<0.01 for the former two,
and p<0.001 for the latter two, Fig. 3 and
4). When compared among the patients
with abnormal BBT patterns, Maximum fo-
llicle diameters in Types Ca and Cb were
significantly smaller than those in Types
A and B (Ca vs. A: p<0.01, Ca vs.
B: p<0.01, Cb vs. A: p<0.05, Cb vs.
B: p<0.05, Fig. 3 and 4).

Estradiol levels were significantly lower
in the patients of Types B, Ca and
Cb than in those with normal menstrual
cycles (p<0.01, p<0.001, and p<0.01, res-
pectively, Fig. 3). Estradiol in Types Ca
and Cb were significantly lower than those
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Fig. 1 Relation between serum estradiol (M+
S.D.) and echographically measured ma-
ximum follicle diameters (M+=S.D.) in
the patients with nonrmal menstrual
cycles
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Fig. 2 Relation between serum progesterone
during BBT Days +7 and +8 (average
of the two days, M+S.D.) and echo-
graphically measured follicle diameters
(M=+S.D.) in the patients with normal
menstrual cyles
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Fig. 3 Relations between serum estradiol (M =+
S. D.) and echographically measured
maximum follicle diameters (M+S.D.)
in the patients with various types of BBT
patterns. * p<0.05, ** p<0.01, ***
p<0.001: significantly different

in Types A and B (C a vs. A: p<0.001,
C a vs. p<0.05, C b vs. A: P<0.001,
C bvs. B: p<0.05, Fig. 3).

Progesterone levels were significantly lower
in the patients of Types A, B, Ca and Cb
than in those with normal menstrual cycles
(p<0.001 for all comparisons, Fig. 4).
Progesterone in Types Ca and Cb were
significantly lower than the patients in Type B
(p<0.001 and p<0.05, respectively, Fig. 4).

Among the patients with abnormal BBT
patterns, significant correlation between ma-
ximum follicle diameters and estradiol levels
was detected only in Type Ca (p<0.05,
Fig. 3). Progesterone levels was significantly
correlated with maximum follicle diameters
only in Type Cb (p<0.05, Fig. 4).

Discussion

Follicular insufficiency can be a cause of
luteal insufficiency (hyposecretion of proge-

T. Kano et al. (7))
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Fig. 4 Relations between serum progesterone
during BBT Days +7 and +8 (average
of the two days, M*+S. D.) and echo-
graphically measured maximum follicle
diameters (M+S. D.) in the patients with
various types of BBT patterns. * p<
0.05, ** p<0.01, *** p<0.001: signi-
ficantly different

sterone) because follicular development, ovu-
lation and formation of the corpus luteum
construct a series of ovarian function.
Previous investigations demonstrated that
echographically measured follicle diameters
were significantly correlated with serum es-
tradiol in the women with normal menstrual
cycles” and in the patients receiving clomi-
phene or human menopausal gonadotropine®.
In the present study, significant correlation
between maximum follicle diameters and
serum levels of estradiol and progesterone
were demonstrated in the patients with normal
menstrual cycles. These findigs suggest that
luteal progesterone secretion was highly
related to echographically measured diameters
of follicles. We? previously suggested that
the BBT patterns of Type A reflect hyposec-




8 (8)

retion of progesterone mainly produced by
early luteolysis, Type C being produced by
follicular immaturity, and Type B by both
of the two. This hypothesis roughly supported
by the results of the present study adding
echographic information about follicle diame-
ters to endocrionlogical information. In the
patients of Type A, the significant decreases
in progesterone were considred to be due to
early luteolysis although follicular immaturity
was also partially involved in their abnormal
BBT patterns as in all the patients of the other
types. Thisconsideration in based on the
finding that follicle diameters in Type A were
larger than those in Type Ca and Cb and that
estradiol levels in Type A was not significantly
different than patients with normal menstrual
cycles. In the patients of Type Ca and Cb,
on the other hand, follicular immaturity my
have been predominantly responsible for their
significant decreases in progesterone levels be-
cause their follicle diameters were significan-
tly smaller than those in patients of Types
A and B as well as than those in the patients
with normal menstrual cycles. In Type Ca,
the low levels of progesterone are suggestive
of an important role of early luteolysis. Ty-
pe B seemed to lie between Type A and C.
The hyposecretion of progeterone in Types
A, B and Cb may have been caused by fun-
ctional abnormalities in follicles, for example,
by a decreased number of granulosa cells
because estradiol levels and maximum folli-
cle diameters were not significantly correla-
ted with each other.

BBT patterns in the patients with hypo-
secretion of progesterone under hyperprolac-
tinemia are mostly categorized into Type C
(a and b). Decreased progesterone secretion
in these cases is considered to be attributed
to inhibitory effect of prolactin on follicular
growth®?). In patients with hyperprolac-
tinemia, BBT patterns of whom are cate-
gorized into Type A or B, their insufficient
secretion of progesterone might be ascribable
to luteolytic effect of prolactin!®®.

In conclusion, two main causes of hypo-
secretion of progesterone might be morpho-
logical or functional follicular immaturity and
early luteolysis. For the etiological differen-
tiation of the two, echographic mesurement
of maximum follicle diameters and BBT

Study on hyposecretion of progesterone
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analysis are necessary at least. These pro-
cedures will supply information useful for the
treatment of hyposecretion of progesterone®.
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Danazol Suppresses Pituitary FSH and LH Release
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Danazol @ = F b w U RIETHE MM 5720, IFIOHESD 2 WZIIEHHEAD S & 4
7 (3 FlomMITIEHIE A% &) I Danazol 1 H400mg %, 5 (2 OMIIIMEFEHGEAZ S T)
{2 Danazol 1 H600mg # Zih i 2 Ml[iid#eif% 5 L7z, Danazol #5.if & B 54 T 1412204518106 2 MR =
7@, BifiE Lz, ZAs7EOMS FSH 33X LH % RIA CRFICHEL, 7REOFEHEEZ Dana-
zol BHHIHRICE W THEL L 72, Danazol 400mg LA TE FSH IEERNCILEE L TRERIZLAEE
(p<0.01) IZIKF L. LH Z14l0oLEERBD Licicd &4 -7, Danazol 600mg LHEETIE, 4

flizisvwT FSH 23, 4 3flicsvT LH 2BFZIET Lz (p<0.005). =4 5 0DEEE, Danazol
XFEAE FSH BX U LH oz o »cifl+5 2 LN TED Z L &RT.

(Jap. J. Fert. Ster., 30(1), 10-16, 1985)
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TEPEE ISR LT Danazol (354 724054 5+
5. L LEOERBFEFSICEH S TWRY. T
3k Danazol i3 [Hi=+ Fhe ©oEA] +hb b=H
R be e i HmEiERIC LY, 25308258+
LEx bz LHLZhcET3EREDREED,
Danazol @ Z® THi=+ K b CAEM) 4T L L —
FH L., ZoREAO—EE, JIEAF e 4 RALEL
IZ X 2 FTEEBREOEMiETF ey, i LH
DI REIZ 1T % pulse DFFEICL D LELZLRD.

£ Z T, ZOWFFETIX, Danazol @I+ K b e £k

IR 2 1ERAERIET 572012, BRGNS S WIZIE
HfHiss NI Danazol #3251, ZhFhAOBFAICE
WTEERIZIC205 IR T 2 MBI L, Zh ool
A% DG fE & Heig L7z,

MR EFik

P A b % W X BB S N (% 1 0 A LA
L, 595%~75i%) (C Danazol 1 H 400mg & % &
600mg 7% 2 JfHH H$¢5- L7z, Danazol #5jiH &%
G#eToB A, HilHIRICHE L7z 19G-heparinized
batterfly needle 7> 2047 [kEC 7 EERIL L7-. Lo
MiEERVEL - 7 vt A F CHEERT L.
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FSH 8XU' LH & RIA (FSH X0 LH [#%—]
RIA v MEH) XV —EFLTEL K.

Student’s t 7 & FiZ X ¥, Danazol EHHi#ICKIT
% FSH 3L LH BEOFHOELRIE L.

B %

1. Danazol 400mg #EE (F1)

1) FSH

A FlOERERIZI W TIiLp FSH BERAEICET L
it

# 1 Danazol 400mg/H # 5%

EG | kEr | 1R 5 HT* w5 % A B #

FSH 53.2242.98 | 10.61£0.20 | &4 P<0.005

LH 52.13%+7.01 | 34.93%6.11 | NS

FSH 133.97+4.26 | 82.7511.64 | &< P<0.005

LH 114111781 | 101.214£5.90 | NS

FSH 58.28£0.94 | 42.02+0.96 | & P<0.005

LH 45.9243.41 | 41.2643.30 | NS

FSH 113.85+2.38 | 102.2842.13 | g4 P<0.01

LH 161.8413.48 | 111.4544.03 | &4 P<0.01
* meansSDmIU/me

# 2 Danazol 600mg/H  #%5.7f

EF | hLEX | 5 ORI 5 &> B #
FSH | 32.88+0.50 | 3.6540.08 | 4 P<0.005
LH | 193.5548.72 | 52.323.81 | @4 P<0.005
FSH | 34.17£0.76 | 18.2120.65 | &2 P<0.005
LH | 34.7043.42 | 18.11£1.55 | M4 P<0.005
FSH | 91.57£3.02| 14.71£0.81 | &4 P<0.005
LH | 56.184.30 | 7.742£0.40 | %4 P<0.005
FSH | 188.553.17 | 141.255.46 | 4 P<0.005
LH | 142.43%3.82 | 104.4144.62 | 84 P<0.005
FSH | 40.70+0.84 | 35.37%0.41 | &4 P<0.005
LH | 46.384.90 | 49.71%4.36 | NS

*meanSD miU/nt

2) LH

4REFP L FloRcB T LH JEE A ZICR
DL, BY BHIEEEELTESRPOR.

2. Danazol 600mg #5# (F2)

1) FSH

firp FSH #EEE S EF OIS W THRICED L
7c.

2) LH

I LH B S EFT 4 flicis W TaRICED L
7.

z =

Danazol OTENIEREICHT 21/EABF & LTk, Y4
¥, WU HRE L3 BbRv B, el [H=FF b
v EUERICE D L S T& . BN T Danazol 1335
Z 5 L ERTEIZEA LT LH @ mid cycle surge %
L, PEIREMHIS 5. L2 L tonic gonadotropin
release 128 L TOMEIFI—EH LTV, &3, 4Bk

RES - Prpy - EIE - M - R - RIK

(11) 11

V5RO RERLIZLDOTHS. FARERIOIEA
B LA, BEaigickw s FSH 3 XU
LH : b IcARE L3 28E2321, LH 34% < FSH 28
EFF 2L LiiEN3, LH A% T FSH 2 kAT
LRl Tholk (F3). FEEkAREEIC, M
i FSH X0 LH L bIiclE T35 & L 6 4
Thok. ZhboELEHMI6 Hrb 6 A, E5&E
11 H50mg #51600mg ¥ TTholz. —F, HEE
DAL L 72BaZ 25D b, Wi hb, mP
FSH 88X LH L bIZKTF+ % & Lz (1 H600mg »
15HH (540 &1 H400mg »7 B (44)) #&E5T
bol, F4). WICHBEMOBAICEE L R, Z
No DM F Ve BERRINT 5 L LIcRER2 o
7= (#5).

5 LH ofigH o pulsatile pattern 23 H ST
5. FRIcX 5L LH 1391.5~3FHIC 1 mO#HE T
B Ed. L2 T pulse peak & pulse nadir @
LH EOZEZIRENWZ EBH 5. Zhlg, M LH v
NEPET 5121315~ 2053 [HG T RIFMRILL, Th D
o LH OEHERD D Z VLT LY. FikoFK3 B
T4 DHEREFITB VTR, £ 04, 1H1ED
BRIl A2 TWS. ZivdD#EICHEWT, Danazol @
=+ K br v 3T 2B R—EL 72 W—o 0K
X, POSBRMECESLDTHS. Zokbiz, bh
PHOLREOFFFEICE W TIZ2055 R IC 7 BEFRML L7z,
EHICFEEICBIFSTF R b e o AWRIIERAT =
A FARLEYDOEER KWZEITTWSO. LzdioT
AEOBFFEIC B WT L, Danazol DIFEIZH+ 5 EM A
O TERABEREO WHENEE LT 2700, bhvbiv
VBRI A B B WIS T FUTBBL R 2 e iz L e,

Danazol 1 H400mg #5-Ff Tl FSH (3 4 fil4x
FIEZECRED L (p<0.01~p<0.05), It LH 144
H1FlORBPEZICHRS L (p<0.01), 7Y 3HIFE(L
%W noiz. Danazol @ 1 H600mg 5T XL
i FSH & 5 f&pAEicEPs L (p<0.005), M
LH 358 4 FInE B L (p<0.005), 7D 1
FNEE bR B Rholz. ThRbH FSH U3 ki
/B Danazol #5512 k> T bHEEICHIH S hE5 25,
LH £ty kE D Danazol 1ZX2TOARMEEIC
s hie.

P EofERIZ, b MotT % Danazol OJRHEIC k>
T FSH B XU LH opirmEicipflshicz L%
FLIFIO TOREMTNTHS. ZhHd  Danazol
#5h LH-RH 2kt % TEESIGHETIH & hig s
27D T (5k%3%), Danazol ® FSH & LH Ofgi
T % 5 <, Danazol DK T VL EIZR
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# 3 Danazol # 51z X Y Gonadotropin 2 254t % 8 @ 7 b - 7= 3 45 41

dose ) Before After
case duration
(mg/day) FSH LH FSH LH

Premenopausal
Women
Guillebaud, J.! 14 400 18D = = = = NS
Chimbira, T.H.2) 14 400 12W = = = = NS
Greenblatt, R.B3 | 90 | 100~800 | 20D~50D = = = = NS
Lieberman, B.A.4) 6 800 7D 18.0£10.55 | 0.91£0.17 | 19.83%6.01 | 0.73+0.24 | NS
Wentz, A.C5 4 800 28D 220n 200n 200n 180n F:4,L:NS
Andrew, M.C.5) 10 800 12W = — = = F:4,L:NS
Wood, G.P.D 5 800 6M 8 10 4 10 F:1,L:NS
Rannevik, G.8) 20 600 6M = - - - F:1,L:NS
Ronnberg, L.9) 20 600 6M = - - = NS
Mettler, L.10) 32 400 6M - = - - NS
Chimbira, T.H.I!) 10 400 10W = - - — NS
Nagata, Y.12) 46 | 300~400 20w - - - - NS
Sato, Y.13) 20 600 6M = = = - NS
Hirschowitz, J.S.1| 9 400 3M = 21.8 = 15.8 F:NS,L: P<0.1
Dmowsky, W.P.15) 8 800 IM 69.3%11.1n [ 150.0%27.5n | 52.16.7n | 95.7F11.6n | NS
Colle, M.L.16) 4 1 50~200 | 20D~40D 8 10 1 13 NS
Floyd, W.S.17) 20 | 200~800 | 60D~180D 9.5 13 11.3 18 NS
Goebel, R.18) 47 | 400~800 | 14D~42D - - - - NS
Lauersen, N.H.19 | 11 400 180D 6.3 8 7.3 9 NS
Stillman, R.J.20) 5 600 6D 5.2 6.12 5.4 7.12 NS
VanDijk, J.G.21) 21 200 100D 8 25 12 32 NS
Lind, T.22) 3 800 M 10.9 9.3 9.0 33 NS
Leppauoto, J.23) 7 600 6 M = = = = NS
Frasser, .5.24) 16 | 600~800 | 2M~3M | 6.8%1.1 10.0%1.1 5.3%0.8 14.5+2.5 |NS
Reyniak, J.V.29) 4 | 400~1600| 2W~6W = = = - NS
Men

| Sherins, R.J.2) 3| 200 100D - 7 - 5 NS

5 600 100D = 8.8 — 4.2 NS

| Monkey
Ash, RH.Z) 5 400 RAEHDH = = = — NS
Luciano, A.A.28) 7 800 2M 517 244 541 1743 NS
Rat
Menson, M.29) TEE| 5X106M - - - - NS

D: day, W . week, M month, n : ng/mf (¥ODfBlEmIU/ne), 1 © B {ERSH 3 NS
— E#AL,F:FSH L:H, T EIERSH 3 HNS
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# 4 Danazol #4512 X ) Gonadotropin 238/ L 72 #4541

dose ) Before After
@S| (mg/day) | ©"" T Fsn LH FSH LH
Premencpausal
Women
Okamura, T.33) 4 600 3w 20.8£7.0 18.8+7.3 14.6%5.6 12.5£3.3 | F: 4P<0.05,L: ¢
Braun, P.34) 5 800 9D 8.5%1.4 9.0£1.0 1817 8.4x1.1 | F:r 4, IP<0.05
Laversen, N.3) 30 | 50~200 6M - = = - Fig,Lid
Greenblatt, RB36) | 1 800 6Y - - - - F: d,L:d
Hirakawa, S.37) 21 400 3M - - - - F:l,L:d
Tamaki, Y.38) 5 | 400~600 |16W~24W | 19.9%8.53 | 22.0%5.06 | 14.7£6.96 | 15.048.23 [F:d,L:d
Yamada, Y.3%) 3 400 | 3.5M~6M = - = - F:i,L:t
Postmenopausal
Women
Franchimont, P40 | 5 600 15D | 49.648.21 | 15.5+2.8 | 24.247.7 | 9.98+2.8 | 1RSSR}
Fraser, 1.S.41) 4 400 7D 60.97 38.55 52.66 36.80 el
(ca)
Men
Buckle, R.42) 14 | 300~800 6M 5.140.6 9.3%0.8 2.1%6.4 3.7%0.5
54~75%R | 5.1~12.1%&
(=) ()
Franchimont, P40 | 5 600 15D 4.6240.73 | 7.38%0.6 2424053 | 3.54+0.52 | i 1ES0-09
Sherins, R.J.27) 4 600 17W 12.5745.83 = 5.6545.83 =
(ca) 1w 8.843.0 so418 | DRSS
100138 Vacki L: $P<0.01
Rat
Eldridge, J.C.#3) | (ca) | 10mg/kg/d 6D 1600n 1200n 300n 25n fEesky
Raj, S.G.44) 20mg/kg/d 6w 150293.9n 548.6n | L: 4P<0.01
Krey, L.C.4) (ca) | 10~50mg/kg 8D L: I signif.
Monkey
Ash, R.H. (ca) 400 19D = - = = F: 4 signif.
L: & signif.

ca . castration, D' day, W : week, M month, Y : year, n I ng/m¢ (¥DfbEmiU/nt), F:FSH L:LH —: &kl
LB TBENS, T 8BINT 3 HNS, signif. | significant, %1 1 flOAEEESHY
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# 5 Danazol # 51z & » Gonadotropin 7281 L 7z # 45 {7

dose . Before After
case duration
(mg/day) FSH LH FSH LH
Premenopausal
Women
Dhont, M30) 16 400 2M 8.4+1.4 9.4%+1.7 13.6%1.4 16.7£2.8 B P
L 1P<0.05
F: 1P<0.01
Bohnet, H.G31 10 800 6 M 344147 6n [48.9410.9n | 653.1+91.5n | 53.5+9.1n el
L:NS
Rat
Barbieri, R.L.32) = | 1.25~5.0 F:t
mg/kg - = - - Lt

M month, n: ng/nt (¢DfBIEMIU/ne), F:FSH, L:LH —:
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Danazol suppresses pituitary FSH
and LH release

Takashi Okamura, Tooru Takeuchi
Osamu Nishii, Tsutomu Yaginuma
Takuro Kobayashi

Department of Obstetrics and Gynecology,
Faculty of Medicine, University of
Tokyo at Mejirodai, Tokyo, Japan

Tsuneki Nagasaka

Department of Obstetrics and Gynecology,

Faculty of Medicine, Medical and
Pharmaceutical University of
Toyama, Toyama, Japan

To investigate the effect of Danazol on serum

Danazol iz X % FSH 35 X Ot LH Jid o il HAELEE 30 %1 5

FSH and LH secretion, it was orally admini-
strated for 14 days in daily dose of 400mg and
600mg to 4 and 5 postmenopausal or oophor-
ectomized women, respectively.

Blood samples were obtained from an indwel-
ling heparinized 19G batterfly-typed needle inser-
ted into a cubital vein in every 20 minutes for 2
hours to determine the mean FSH and LH le-
vels before and after Danazol medication.

Serum hormones concentrations of all samples
were measured with a run of specific RIA.

Mean serum FSH levels were significantly de-
creased in all women with both daily dose of
400mg and 600mg of Danazol.

Mean serum LH levels were significantly de-
creased after 400mg of Danazol in only one of 4
women and in 4 of 5 women after 600mg of
Danazol.

The present study is the first report to indicate
that Danazol can apparantly lower serum FSH
and LH levels in humans.

(%t : BAFNS94E 6 H19H)
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Role of Prolactin on Pathophysiology of

Luteal Insufficiency with Euprolactinemia

ROGBERREER G AR FHE
#* rZ 7 1=
Hiroyuki MORI Ryo MATSUOKA
A Kk = = K JI JE R
Kozo AISAKA Tomonori KIGAWA

Department of Obstetrics and Gynecology,
| Oita Medical College

fiH PRL %325ng/ml LAFOIEF v 5 7 F 4% short luteal phase 9 #iC Bromocriptine % #5 L7z &
5 THCERBRERA DN, 2h 6D 7HI2iE 1) PRL O TFifE DTN # b, 2) PRL O HAL
Bz 2% LAMEET, —RERICHZZD, KEICEHEOHIALE A5 occulted hyperprolactinemia 73
F7EL, 3) PRL 0oBRMELERKICHZ 00, EFFACKLTEETH. hbDZ LEIET =
T F MR R RSEO—HIC, ZORIEIC PRL 25 LTWHERAEH D LEREKLTRY,
OFREIEET v 7 7 FUoERERERELR—TH 2 LEX DL

(Jap. J. Fertil. Ster., 30(1), 17-21, 1985)

#® =

w7 e Ty FUMAEDS, MEHEIN - SRR 2 E U E
BZLBWZ LEHLNATHS.

ZOHAT, bAEOER AR B W T H#320E
HAERFARESBETO Y VR 7 LAY OfEHRICHE
LT, It PRL fE72°30ng/ml 28250 E 7 R
SrFUMfEL L, 25~30ng/ml ZEEREL LTHRDY %
ST EMEBEhTWS. =2 TAE i3t PRL
fEA325ng/ml AT O ABEREN S b T, ZLitEl
MO N12H K D VWb % short luteal phase &%
HLLTEY BT, TOREICHPHS PRL OEHEE
BT szLicky, EF v T 7 F otk OREEER
20—z PRL 85 LTWE Z LB LM LD
OTHETS.

MRELVFE
IEFN574E 4 H 1 B X Y FEFn594E 3 H31H £ ToOMIC Y

ke AREEZEHLE L TR 2@AD 95T, 1)
Huhner7 * I+, Rubin 72 b, FEHRER L O—EA
EREICTRE 2L, 2) EHES 2MHET I 55
2, BRMHEOEENSIZHARH O VWb @ % short luteal
phase T, 3) It PRL {fA325ng/ml KfHDOIEZ 1w 5
rFvitETh Y, 49 £E - BRR L ONSWERE
tEb RO 9 BlEREL Uiz, ®5L LR O
#F1IzE L. M PRL @ resting level (3
12.8+4.8ng/mg (M+SD) Th-ol.

= ® 9 FloSEfaiic LHRH 100ug > TRH 500ug
ZHH L, PRL-FSH-LH 04T HELZRI L. £
2 Z D9 HlE I ABE S, % - BMZOIREE T,
JHEEIRICHEE Lich = 2 — v & D 24 [iIcb 72 Y 2 B
TlicgiL, fiff PRL o HNEEhZ R L7z, BE
I OB EE - BtIR s ¥, K oRMLIcH-oT
TRHEREZHTR2NE D ICEE L.

REMKT L Ic WEABIOHZRESHEX Y Bromo-
criptine 5mg/day % 3 7 AR E ¥, BBT Lok
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#1 WM&

Duration of

Resting levels of

tess Bow  Bee PR Luteal Phase(days) — pgy (ng/ml)  FSH (mIU/ml) LH (mIU/ml)
1 38 0 10 7.6 14.8 23.8
2 32 1 11 9.6 8.5 12.5
3 31 1 8 13.4 6.5 17.7
4 29 0 9 12.5 8.8 11.0
5 35 0 11 22.9 8.7 16.4
8 2 0 11 18.6 17.4 17.8
7 27 0 9 8.2 9.4 8.2
8 34 0 11 13.2 4.3 9.6
9 28 0 11 9.2 12.6 29.1

ORI EZHEL, 12HKM ChHo/2REEMES14H AR
ICHEE L723412iE Bromocriptine %0 L HEL,
FEO L O EENH LEE LT, PRL OQWTiHiER
IO EWEE L OMHEEMT L, ERBRCRE LZIE
i NOIIEEH 4 4, firf PRL 2326ng/ml AR Cdb D
72 LELMHER & b e bbb euprolactinemic
galactorrhea 3 ] & Flghit L7z,

fif PRL-FSH-LH 3159474 Y b—"
X viEfEEE 5172 RIA kit ZHWTHIELK. F—%
— OfENTIE Student’s t TR MLV BI Doz

w R

1) 9Fh7H (FE1D1-7ETOEF) 73 Bromo-
criptine DHIC X Y EEMPSMARICER L. h
PAEMEEL Lic. 108, IDEMIIARETHDZ. =

mIU/ml 200
=
x
T
=
e
o
)
3
o
m 50 =8 100
B x
E £
¥ &
a bt
7
o o S R S B "
0 30 60 90 120 min.
%1

RIEHEL BIF - EF THO

D2HEEHBEL L. ATOF — % — 138508 - EY)
BED 2 BRIZ A THET LT,

2) LHRH K&t : 100ug @ LHRH 5. 12%b 3,
FSH-LH ORI 0 L Tholz. HEEED
FSH-LH 0@ k<, KiEd BFT HoT, zh
DITIEF @ FSH-LH SWREERE LTS EL bR
To. ETAERNEEO 2 BIOKIS b AR L DX RV L E
Zbiv, HEHE - EHHEOWE DTS F b e oWk
BELREFTHELELLNL

3) Bromocriptine @512 X v i PRL 133 4%
ICERARKTE & 7c. AT IIBRERTO resting
level %313.3+5.7ng/ml (M+SD) Th 272 b OR
1.8+0.5ng/ml (M+SD) L{ETF L7 (p<0.005). £
D 2 T S ERIES 2 EN13.2ng/ml, 9.2ng/
ml THob D, &HiZl.5ng/ml LTF&A2o7. W

_I_ Bromocriptine
[~ mIU/ml effective group
(M + SD,n=7)
— m—- Bromocriptine
- T T ineffective cases
?é =
- // ST
g
T s "l.\_'r
o e
%o / r/"-‘\_-
s I
p=r / \'L\
J ——
-4
L L Il 1 E
0 30 60 90 120 min.

4o LHRH RIS ; AH#E L EHFoMic LH - FSH wfhoZRicZzE ) T,
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300 Fg/mx

3 =z
~ s

200 —

TRH 500ug

serum PRL

°
3
T

o & 1 1 1 1
0 30 60 90 120

min.

2 HzEEo TRH icxt+ 3 PRL
O REHE 5 2 B i@ OS2 B
b

300 - mg/ml ®——a Galactorrhea

with euprolactinemia

&— — —A Bromocriptine
ineffective short
luteal phase

200

TRH 500 ug

serum PRL

100 |-

X3 #EHHPILES S 75t TRH
izxt3 % PRL o KJutE ; shadow area
BFEHHEO MESD #25R7LT v 3. 9
HBORIG AR L 2ERL T, £%

Bl O KRS A% 20 72

#£To Bromocriptine ® PRL {KTFERICIZZELR R W
LEZ LR

4) FZh#Eo TRH 500ug AR %55 M PRL
OEFIH 2D L H YV Tholk. +bb PRL 13EL
WIS R L, TEEIZS0S I L, FifEd17.6+
6.5ng/ml (M+SD, n=7) Td 2 /= b » 305l
213.3+58.7ng/ml (M+SD, n=7) L#-oi-.

hE 2HDENBHEBIVSHOES v T 7 F LM

N = |

(19) 19

100 .~ ng/ml

M + S.D.,n=7

50 o

serum PRL

L 1 1 1 1 1 1 1 1 1 1 1 1 11

0o L
10 12 14 16 18 20 22 24 2 &4 6 8 10
clock time

M4 HHEEo PRL o BFNZEH

s——= Short luteal phase

100 - ng/ml
with Galacgorrhea

4 ——-4 Amenorrhea Galactorrhea

serum PRL

0 A ¢ 1 1 1 1 1 1 1 1 1 1 1 1
10 12 14 16 18 20 22 24 2 4 6 8 10

clock time

M5 EZw7sFvEfLHES PRLOHER
25 %) ; shadow area FHZ#E ©» M£SD
b O

HRL T2 EM3R LIS WV THO. Thb
LIS AE NS TRIGIINS K, iR
B L FRECE L WKIEMEE R Lz, ZOZ Lixh
s L OEHIRTo PRL S TTERBIZH 5 &
EZxzbhi.

5) PRL OHRWZEHIZA% LX4DX ) ITEHET
138:00AM X V20:00PM % ToOffix PRL ZEXKIC
HBLEZLNEN, 22:00PM-6:00AM DEMIZIZE
fE%RL, 10:00AM OffA% 18.6+10.2ng/ml (M=
SD) ThokDITKL T, 24:00PM T iX43.2+
12.4ng/ml (M=SD) &7%4-o7. %£722:00AM iZix
36.2+17.1ng/ml (M*+SD) L7zojz.

THEETw S 77 MR LT 5 X5 DX
i, ARG BNEB N Z — T3 ERRWLEELD
Fuie.

FRERRBAOIBMCORNEHLHE LT A3
L, R6ITRLL 9 REFRBRACBWT L RHIZERM
CHLTEEZ L2500, #0OfEIX30ng/ml 12555 <
2, bIMPIESBETHOR. 0z LiXEIC
BOWTHERHICEERBERAHEA LI LE2TEL, =
OREIHR L AREOEE ThH k.
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100 ’— ng/ml

w
&

serum PRL

1 SO | 1 1 1 1 1 1 1 1 3 J
10 12 14 16 18 20 22 26 2 4 6 8 10

0

clock time
K6 EFEAOIRMIcETS PRL oHA
7256 ; shadow area X H#EE» M+SD
B LI

100 | ng/ml

50

serum PRL

10 12 14 16 18 20 22 24 2 3 6 8 10

clock time

7 4z o PRL © BNZEE) ; shadow
area XFEZHEDO MESD #RL /-

F A 2 Hlo HNEBHIIK 7T ISR LI L 9 D TH
o, HEHPICI_TRBMICEEZRL, EFEAD
Pl L oEE AR LR ARV EEZ DRI

6) 10:00AM-2:00PM T» PRL fE%#FHLTHS
L EHEA © S o 1% 9.2+6.1ng/ml (M+SD,
n=15) Th-o7-. MHEEH[1310.222.3ng/ml (M=SD,
n=6) LIEWIMMMI L ER R L2, AR
19.0+7.7ng/ml (M*=SD, n=21) LHFEICEHETHY
(p<0.005), ZOEIFET T 7 F MHHRED16.3+
3.3ng/ml (M*+SD, n=9) ¢REI%EThHoz. ZDOZ L
%, 25ng/ml % PRL ORMHEDIER LR & LA
X, AR - E7 e 5 7 FUoBHHREWTRLES =
77 F U IEICSEERE D, TOHEIERFA - 5
B LCERICEEEZ RLZLEX bz

— 7 [E122:00PM-2:00AM Ofi % Wi+ % L ik
ADYIEHTI1320.946.5ng/ml (M+SD, n=12) T,
W EMICE_TZOER 2R s b v, &
EEOfEIX21.4+8.4ng/ml (M+SD, n=8) TIEH
ANLFEENRPO. LELEYEIZEALICHLT
# < 37.0+11.1ng/ml (M+SD, n=28, p<0.005) T,

EFXr 57 FrmtbilihBEREoBRCAPbLE v 777 0BEE ARGESE 30 % 1 &

ZOfEIZIET w57 FoMILHREoO 35.5+12.1ng/ml
(M+SD, n=12) LFE%EThok

IOz BYHTRERICHLTEMELEWY
7%, WEICIRFEBEIHEL, ZoBEILHREE2 O
ERBITIEREDREETHD LBEX BRI

Z %

WihHp % short luteal phase @ 9 #i]iZ Bromocriptine
BRHL, 95 THlICEEHIOEE AN, b
THOEZH & 2 PR T 2 £, 1) WED
FSH-LH ZbREICIZZED 2, EFRZALITEFRTH
->7z. 2) Bromocriptine (2 X Y ii# » PRL fEiX + 4
D REHRETA 2 5 . 3) TRH Affick 3
PRL A TfitEOBRE T1E, ARBETIIE LR
Hbh, TORERET v T 7 F R L RRE T
»of-. 49 PRL O HNEBIE 25 L, HRIEEE, IER
BACH L THEICESSE HEL, ZoBEIZES
n 5y F MR L FRBETH . —HEGHETO
wEOMEZ, AHEIVEETHLT, EFMHALDE
BH LR T. 5) FRIEET 1T BRI IERIRNIC
H5BHLOD, EFRAB L OCEDRICECHRICHES
DI

b ? A L, Bromocriptine OF R & B S T
71% L, Short luteal phase DIFHED—IZ PRL 23
HELTW5ZL3WonThs. ThRbOLEHFIZE N
Tid, PRL b TEOIGER RO &, HMIZ
EEEEIC b2 Y B L7 Z &, Bromocriptine (Z
Xo>T PRL #{EF &¥5Z LI k> THERMICEED
HZbhizz &, BREZEREACS 2 b 0 0, EF
B - PN L CH O MCEETH B Z L R EDEE
X, BRI oEEEDS, it PRL fE2330ng/ml LA
FuSIFUMELR—THIILERLTNS LEX
HiLd.

FibbEMEFERGENICH ST, KSR
O EE D i+ % transient hyperprolactinemia, noc-
turnal hyperprolactinemia % 72 {¥ occulted hyper-
prolactinemia (MFATEVIRIEELEZEZ BND. ZDIR
TEDTFFET A EEMEIC DWW TiX, Kleingerg, D. L.2,
Corenblum, B. and Taylor, P. J. 53 L¥EfLTWD
25, HOPRIEIE R ShTWeholz, RFFEDOFER
PHRILEEZOFEVHALP LRSI LDLEELZLN
5. ¥ZOBERMERITONWTYL, HEEERLEDRE
BO—LEAHELTWAZ LBHLL RO EEZD
ns.

Kano, T. et al.¥ 3#fER2 o PRL &
BRI TIRIERS L L TEMR oy, JiREiTiI
FRICEN S LIBRTEY, ZA 5% LT Bromo-




Hf 60 £ 1 A 1 H

criptine BERTH O L LT W5, FEHRICHEEEER
£:12%F L C Bromocriptine 2HF%ITH % Z L 1T Del-
Pozo et al.?, Miihlenstedt, D. et al.® {ZX->T 4L IEHH
shTws. Kano, T. et al.® (%, &7 v 77 F o MUE
LIES w T 7 F U MfEDMFEIC Bromocriptine % $&4-
L, WFROBRAICLEEEEDORIEEZ A2 L, &6
I EFFTL EESH o PRL fAl3E W2 £ 205, PRL
o luteolytic {Ef & HMEHEREORELEL T WD
5, HRBEEERER L IEHA L oy E L LTIieiiT
HZoNlzz LOFHIEZ, T TER#ETHDS.

o LA AR, JefTT 2 UPMuil < DRl DRl &
OB EINEWN L E 2 BB L3 v, McNatty, K.
P. et al.” i PRL 23ERIEAIIE TO X 7 v 4 FEEkE
I3 % L LT Y, Kano, T. and Nishikawa, K.®
1, ® PRL IfijfEiz% L T Bromocriptine #$¢5-L
PRL &K F &% 2 LI X > THEME HMG ~D )%
EHERSESTSZ L LTWS., 2 b0z bt PRL 2380
PRtz i 5T L LTl E, PRI E A BRE
T2FOEERILTWLIREZ TR TS0 THS.
ZLIRAEIR LI D REMICE SR ERELRET,
WhWBEFr T s FUMELBRiShBICL bbb
3, WEICEEEERT X 9 2RENE, mEOPEIEE
TRV b, HEBEREEFET IRREESEWLEE
zbh3.

EhicfgshdhiEzbhnwz &g, EH PRL
ED LR E~OERNTH 5. SEOEZ, wWihd
BRfED 25ng/ml LT THR L b bT, EFEH
LENRHBZ L, FLTED PRL SWTMAEIZSTHEL
TWsZk, SHERMICHEROEMEOME & 2 /2 Z
L, FNOBEEBEREORE LTELBEL TWAH
et rEahizz b, DEo#aArs, EFns7Fv
MFED FRMERRAEEA STV b0EETE5LE
zbihs. EFEBAORRBMEN O AL Z1X, 15ng/ml
ki PRLESIEHITOER ERE L E2 2 2 &4
ZUThBLBbILS.

PRL 7} luteotropic H¥ & LTIEAT2L&EX 5 L,
PRL 2l L+ &5 2 Lo CHEEEREAZEY O F
HzTLeEZxoh3dd, SEObhbLADT —5%—1b
#% L, fiff PRL 2JEREORAEEE TRTSE
Th, HREMHAOEFIIKOTERE L2z &, HICERL
ez ooz Ll EDAIX, B MZBWT PRL &
AR OMEHRCS T UL BER W LERELTND
N, ZORISBHOMRFTEESTS.

AHEO—W R ESTE H AN WESRE B TEE
Lie.

- W - AW A

(21) 21
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Role of prolactin on pathophysiology
of luteal insufficiency with

Euprolactinemia

Hiroyuki Mori, Ryo Matsuoka,
Kozo Aisaka and Tomonori Kigawa

Department of Obstetrics and Gynecology,
Oita Medical College, Oita

To study the role of PRL on a pathophysiology
of luteal insufficiency with euprolactinemia, 5mg
of Bromocriptine were administrated daily to 9
short luteal-phase with euprolactinemia (PRL less
than 25ng/ml). Effectiveness was pointed out in
7 cases out of 9. The effective cases showed 1)
increased prolactin secreting capacity which was
evaluated by TRH administration, 2) nocturnal
hyperprolactinemia instead of euprolactinemia du-
ring day time, 3) higher level of prolactin than
normal cases during day time. Form these re-
sults, it is indicated that there are the occulted
hyperprolactinemia in the cases of luteal insuf-
ficiency with euprolactinemia.

(B2 Al - WEFNSOME4E 8 1L H F#8)
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BEREMEARIE 1T 3~ 5 Metharmon®-F o )i
Metharmon-F Treatment of Unexplained Infertility

BRI S BE RN
BOR o= # F OB B O AW ERTF
Yukio NAKAMURA Takanori YOSHIO Eriko KATAYAMA
H & & + E B A & &K B B A
Sumiko TAI Yakoku TAMAOKA  Rihachi IIZUKA

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

SEL EDOFFEMAREICH L, A HFAEL-F (MF) 288/B2EEEEL, MF OBREEAREC 65
HEOWFEE RN L.

1) HEEMRIT406I105/ iz MF 285U, 541 (12.5%) #FgEL7-.

2) 9flico& MF 2¢¢/HA#EEY, FEHEEHo mh LH, FSH, PRL, Estradiol (E:), Pro-
gesterone (P) W RHIZEHPERBE L7c L =5, FSH, PRL, E: (21X 31X Zbh#ihokd, LH ©—
7, P&WNE MF B5RAHIOF P EMEOMEMETRL 2. £7- BBT (KRB, BREB%K, JeIpHSUskik
SRR RO R 1.

3) S5fillzonT MF # LA, JEgGAMOBEMICAEZ, 2242y, LH €2 XYV DA%
LH LIz 25, WAL bIcE 1 AUNICHEELEZRdRINOT-.

4) BIERIFRT_Eboriohiirolk.

ULkXY, MF BNSWRECER T 3BEEREDONAWBIED AT v 22 ET 2 & 7% {0
LH v'—7, ®EHOPELELEL, BEMTNTEOMERICEFF T2 b0LELLNS.

(Jap. J. Fert. Ster., 30(1), 22-27, 1985)

L # = LirL, ZOHEREHROBFICOVWTE, 40L25
PRE TRV, SEINSWSFRE XU O o AIEER
HETREREDRD DARWITH 2 0vb b FHER L2 vWihE
ANVEAEADIRL AL EBLNRVAT v A FRFRO MARIEIZR L, MF 2851, Z0ONAWERE, BBT,
THRHDES LCPRRREERY LT HHAT (R papypam, SEBERSWOBILE IERERY L i
1), WIREET &» VEUER b 272 <, HIEHERE, B4 WAL, MF OfEfiFic > & B8 ETRok.
HpEsE, IPRKRVEERICEN 2 DA AL hTns.

A )E-F (Metharmon-F, YI'F MF LR§3) i,

II. xt %

2 . % E

g A i T UGN 5 451 L, BBT, T2 MNaMbBE 1< < HES
pregnenolone -« 1.0 mg R, KRR, JPEBOEIERE, Huhner Test, T
androstenedione -« -+ -c e 1.0 mg TN R VTS T L BE R 3 A WE RN R
androstenediol <+ - 0.5 mg xR L Li-.
testosterone-- -« - e 01 mg
P Tos 1 TC R R — 5 g 1. % =
BRI SRR s o s s smes semms T amE s 7.5 mg

1) MF $5ic X 3 fdh = o BB




WEf 60461 A 1 B A - HR e K- HE - ER - B (23) 23

[ Metharmon-F 2Tab/day |

12382

180
.9

1001

501

miU/mt

-8-6-4-2 0 2 46 8 10121 -8-6-4-2 0 2 4 6 8 101214

[ Metharmon-F 2Tab/day |

Estradiol

5001

400+
300+
200+

1001

pg/mt

-0-8-6-4-2 0 2 4 6 8 10 1214 -0-8-6-4-2 0 2 4 6 8 10 12 14

[ Metharmon-F 2Tab/day |

301

Progesterone

20

ng/mt

-8-6-4-2 0 2 46 8 101214 -8-6-4-2 0 2 4 6 81012 14

M1 Metharmon-F #5 @8, JESEH# oMb sr e vBEokis (N=9)




B AT iz %3 5 Metharmon®-F o )&

AL 30 % 1 45

# 2 AREMHN A MFO E#l, MF® A#ioms LH, FSH, PRL o¥#fi (M£S.E.)

Al mrm(-10~—3 1) LH v — 7 BRI (+ 3 ~+120)
5 MFOEN | MF@ A% | MFOEH ‘ MF®A# | MFOEH | MF@®EN
LH 17.64+ 1.4 | 17.9+ 1.7 | 104.0+24.3 l 139.0+29.4 || 10.7+ 1.0 | 9.2+0.8
(mIU/ml) p<0.2
(m%}fnl) 9.4+ 0.7 | 8.8+ 0.8 | 21.1%+ 3.4 | 18.1% 4.8 45+ 0.3 | 4.3+ 0.3
(nlg}}rlgn 6.9+ 0.6 | 6.6+ 0.5 | 12.0+ 4.1 | 15.5+ 4.8 | 9.7+ 0.6 | 9.1+ 0.8

JRFEAEMEENEANAT 9B (25~36%, TIIMEH M=
S. E.=30.7+1.25%) #%t&ic MF %588 (UF
MFOE# L #3), MF #L5FH (MFOEW &I,
MF 28/ H & HFEBIMAE X 0 WkIE H REBA % Tt H iR
) ST RAE B AR ~1IRICRRIL L, B I ik sy
BEfE —20°C 1T T HRERFEL, BB LTt LH,
FSH, Prolactin (PRL), Estradiol (E:),
one (P), TSH, T: #HIEL .

M LH, FSH, PRL, TSH, T: 3§—5 474 Y
r—=7"#® RIA %y F TV, Es, P = ZFh E:6-
BSA ¥ifk, P-3-BSA #ifEz Al 7z RIA #:2 2 & -
7Es

2) MF #4502 X 5 7m0 21k

BEREPEAAE 5 % %t 512 MFO, MF@JEH 0 KM
(+7~+8H) ICF=MEMEEZ %1772, Noyes OF
HIZECTHMAZK L, FEABIRRE Lo X vE ik
L. 7e:

3) HeEtau

Student @ t-test, paired t-test & i\, P<0.01 LA
TEEEEHY LL, p<0.2 IFE2HEHAHY L LIz

IV. B &

1) MF #51c X % id4Rsp)

JRFEPERSREMEANITE 400 (26~358%, FHI4EH M=+
S.E. =31.2+1.65%) TIE~105/E#ic MF 288/ H %3
HIRFA ¥z A 54 (12.5%) PEEL-. BEE
TIEW 4rit 3 B, SEUEHEGEH 2 4T WER 1L 0T H o
7o, 728, MF JRAHE, hoIEHlL BRIV &WT
Rblehol. ¥, ThHOERIE MF JEENT, &
#E# HCG, Gestagen 5., AIH &0iEHEx 517 ThH
TR Lol Ef Th 5.

2) MF $¥5.0c X 29 LH, FSH, PRL, E;, P @
b3 LU BBT, SUERRSWICKES MF #4505
-

@® LH (M1, £2)

Progester-

K1k MFO, @E#ioifh LH, FSH, E:, P O%
AZBZEFBIZT ey FLIcbDOTH B, #21%, I
i LH, FSH, PRL fEDH % FRHIZ L ik L 7
LOTHD.

LH ¥ MFO, DFAH# & b (< Jfali> &k (p<
0.001) #5FL7%, MFOREH, MFORESMIz IS
FE Doz,

LH v*— 7 1 MFOJH# M+S.E. =104.0+24.3mIU/
ml, MF@®J##i139.0+29.4mIU/ml T*® [z #HiF
HARAEZT R LRV, MFQE#HO ) MFOR
X v EEofm (P<0.2) 5Lk,

® FSH (K1, %2)

FSH 1 MFO, @AM L b iz Upfadts > dki (p<
0.001) LAFICIaIrE WL, MFOEM, MFOE
IR 2 & edorz. LH ©—21c—8 LT
MFOJE# M=S.E.=21.1 + 3.4 mIU/ml, MF® )
M+S.E. =18.1+4.8mIU/ml & Zh-FNIPjat, ik
WoEH X v EEIZE Y (p<0.001) Y—27 %5k L 1=
75, MFOFEH#, MF@FAHIHICIIZETZA LR DT,

® PRL (%2)

MFOE#o#E#IL, It v FE (P<0.01) @
AfEZ R L, MFOREM T LA I X v s
M (p<0.02) %5k L722, MFO, @E#EIczWTFh
L3 T o, £ LH ©— 2 ic—3K LT MFOEH
{z M+S.E. =12.0+4.1ng/ml, MF®/&#15.5+4.8ng/
ml O —7 &R LESIIRY, HEMozhFzhoil
BiEoOMICAEEXEIR» b, MFO, @E#RMI b
Eix ol

@ E: (®1)

PERRT © E: o '— 7 iz MFOMH] M*S.E. =
348.9+48.3pg/ml, MF®)5#384.8+46.8pg/ml, HEIP
#%o v — 71z MFOJE#I173.9+17.5pg/ml, MFO/J5#
196.2+24.5pg/ml Z:7# L7228, Wihd MFO, @F
WM IZZ IR o7,

E: o105 7 ki smdzE g+ s L, -5




MM 604 1 H1H A - HR - Al

Case M.O. [ 5 1012 ] 5 10 13

Metharmon-F 2Tab/day ]

cHE - ERM - SR (25) 25

# 3 BBT {RiRH A% - WiEH H %o ik

c™M &
..... FLP = — T

Estradiol
3004
2004

100
Pg/me

201 Progesterone

¥ 2 Metharmon-F #5 iz X > T Progester-
one PEABME 7z 14

H~O0HM Tk, MFOE# M=+S.E. =1263+210, MF
@JEHH1170+111, +1H~+13HF < 1%, MFOE#
17044216, MF@JE#i1781+223 T, MFO, @FEH#if
ICEEZRRD bhk ok,

® P (K1)

P o — 7 iz, MFOE# M+S.E. =17.6+2.1ng/
ml, MF@E#I21.4+1.5ng/ml T, FEEIT 72D,
MF®A# s mEEm (p<0.2) 2mL7z. 9fIF 64l
T3, p PE— 7 {HiZ MFQE#H >MFORE#TH o=,

P offizH 1 omEE THhik+ 5 &, MF OFE#H
143.8+17.3, MFOJE#I162.6+14.8 L HFEEIZA BN
2, MFOE#Y MFOR#IX Y EiEtm (p<
0.1) ZFL7. 9fH 7 HITix, P omEfEL MFORE
H>MFOFH#ch o,

B 2%, MF #5412 X>T, B bHAc PREEAR DM
L7EFI DML 4 V€ BB O AZELEZ R LIcb ©
THhs. MF $h5ick ) LH ©—7 0N, P ELEE
O, BBT FiRA¥0 1 AEE R -

® T4, TSH

AR omh Ty, PHEEZ, MFOMHITIX
M=S.E. =5.24+0.4pg/dl, MF@EH Tix6.0+-0.8ug/
dl © MFO, Oi#iHicELR b7,

[FIFFio TSH X, MFOE#ITiZ M+S.E. =4.2+
0.7¢U/ml, MF@E# T134.040.4xU/ml T, R <
MFO, @Iz R/D bhkholk.

1R 39 B %% mﬂ?] RS
R | om
£ T E .Lé H %k
MF © MF & MF © MF @
JE 3 JE3 JE JE#
i 451
1 125 12H 151 ——15H
2 14 —14 14 —14
3 13 —i13 14 —12
4 14 —15 14 —14
5 21 —24 12 —13
6 14 —i13 14 s b
7 12 —9 15 —14
8 14 —16 14 —14
9 16 —14 13 —14
14.4+0.90 14.4+1.4\ | 13.9+0.38 13.9+0.3H
(M+S.E.) (M+S.E.)

@ BBT o (%3)

AL D BERETo B (KEHEE), 08X
VIREIHRETORE (FRMEE X, &3 ITRTM
< wihbh MFO, QF#IBICERRD S h i o
s

SRR 53 Wbtk D LEg

MFO, @AMOYEI 1< 3 1F 2 ¥ KRS WED
E'— 7 ik, MFORE#ITIZ M£S.E. =0.12+0.18ml,
MF®E#H <, 0.11+0.15ml <, MWEHEICEZED
bieholz. £, FEERESERICLEIRD LR
Vi oY el

3) FEWNIEHERZ O ik

JRFEPEREREMEAIE 5 1] (P v 3% H 8IS L 13
BIORERD) 12> &KW (+ 7 ~+ 8 H) IZ VAR & 17

# 4 FEABMEGZOHMNZEA L
PMIEEREUEH & O X v ok

MFO Al MF® A
el 1 0B ——  £0H
Z2 =1 === #£0H
3 ®0B — —1H
4 +1B —— +1A8
8 #1B == £0H

WL, BR2EETRY, AEERE OH =2 %)Y
DA LOXVvEREELEZ. F4 0 MFO, ®F
L bICHMANR L NERIE Lo X vid+ 1 AUNICE
L, 2 EoXviz@bobhiehnoiz. £ MF
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©, @AEHMIcY 2 AU LD X viznoi
4) BUER

MF $540f1F, BIEM & L CRE 25, BERbg
1% DT, ZhoOERIRAFIET 518 8 T
<, PRAfkRIZ X bRk LIz,

V. & =
k& v, MF SHEFEHIREE, JRNEAERTIE O,
BRI b TE 72,

WM, PSR <, MhoBFHRE TREEZAD
TRWIER FE444BR 706 (15%) CiERE#HELTRY,
IR DT0% i MF #5 5-BG 3 E BB ICIFE LT
W3 EWS . FHIEE, 34FIPI0FICHEREE RE L TR
D, FABIIOTHLEERERETh L RIELT
w5,

bbb OREAEIZA0HI105/EHIC 541 (12.5%) DI
IRZFBDIH, ZOHRERIFIELTHEVRTIIRW. L
NUlbhbhOstHE Lichl ik, 54FELE O REER
T, WEICE L RIEREERIT RO LIRSS, MF #%
HEAMICERLTWS L 25 bH T, AFIOFRM
FhmRENTWE L EZLNS.

BREMEARITICRI T2 MF of4EofFE L LTI,
IMEBYE, AEIFOL DR AEAERERL VR
7T uA FEROPHREMEE ElSsE LT3,
TS DRLGr HIFRIRER © REHEEER OB F 24D
T, AEORBTIIECTREE 9 FRKRSDREEZRBEST S
LLTHEY, WHET BBT DiEE, Pregnandiol HEifh
O, BRI R, RN AR 2 RS
L, FEMpic FEAE U TR RIC IS 7 SRtk
HziThbl s L#EHLTNS.

WENLO EEBREOWE, PELOHAE MF 0
HEMRIHEDOSROER L LTWBE A, Fih b BT
27— LTI, PR#FOT7T LT 208ESED
TR Mg L, 1HIET TED BB P WO
BOINODBERROND DR TH O, IAE/NE
5T, 10FIDIER HiRE#EAIc>& BBT FEHE
Hi, 21, 15, 8 HH® 3[ENfiHf LH, FSH, E: Proges-
terone, TSH, Ts, T+ #HEL, MF #5ickby,
YHH L (PEAISARD @ LH -7 o kR, ik

#p (FEARES HAD @ P oI 2 345 L,
MF OB REIEHER I 2 380, MF (35 HEI8E oI
%ﬁéﬁﬁﬁ:uﬁt FZETh, AQWAT v AERELTZ Lidh
LHELTWS.
bhvbhoF—# T4, FSH, PRL, E:, TSH, T,
BBT, S&EMESW, TENEMZEZIE MF #5i1ck
ST FEELZIT o,

Bt N IEIC %+ % Metharmon®.F o Jis fl

AARESE 30 % 1 %

SRR WICE LT, #1913, Rk MF #5
CEOTHWREEMLAVWERELTREY, TENK
HREZIC oW TiE MF #5icX > ToiitEs R4
FIRAELR LBE LTV S.

MF #5ick>THbhE{E L TE, LH ©—7
OHIMER &, HEEHICE T 5 PELOHAEINTHS
7E.

BESR#IICI T35 LH ©— 7 oBHICELTE, bh
bhMi, FRFREIC X 3WMERIC LH v©—27 ORI
ZROTEY, HE®L short luteal phase #jic LH
E— 7 DIRWHIRED T W5, ¥ ibhbhhoil
Clomiphene BEFpfG1x, LH v — 27 Of&fifl, AEF
HlEBEDTEY, LH ©— 273 zhicil & HERoR
RICEKRZBEEMEEZAE TS L EL TS, MF 52X
% LH ©—7 OB HETR, HEEEREIC 772
ORFELTERTSZ 2130 ETHL RV,

PoE—s 0K, PO 57 LRk OREKER
¥, MF 52 X > TP OFEARVEMT 2 2 L 2 Hk
THRLEZLND.

RBIfERCEIL Tk, BBEEE, REHM, FEBErE
FohTRY, bhbhofEfTh, < —HicFHRE
ERFED L. Lal, RAFIRICESIZETERL,
BlaEERA+T sz LickoTHELTER Y, B
SREL R SRNER LR, ERYIRALAETHS
1z

FURIR R DRIRIC > W TR, SEIZFEMICHRFL Ty
s, Ts, TSH # RA7MRY Tid, MF JRFiCE->T
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Metharmon-F treatment of

unexplained infertility

Yukio Nakamura, Takanori Yoshio,
Eriko Katayama, Sumiko Iai,
Yikoku Tamaoka, Rihachi lizuka

Department of Obstetrics and Gynecology,
Keio University School of Medicine

This study was carried out to investigate the

hAf - HR - - A - ERM - SR

(297) 27

mechanism of the effects of Metharmon-F (MF)
on so-called unexplained infertility. Two table-
ts of MF were administered daily to the 105 men-
strual cycles of 40 patients with unexplained in-
fertility of more than 5 years duration.

1. Of 40 patients treated, 5 patients (12.5 %)
conceived.

2.In 9 patients, blood samples were taken
daily or every other day during both the cont-
rol cycles (no treatment) and the MF-treated cy-
cles, and serum levels of LH, FSH, PRL, Estra-
diol (E:), Progesterone (P) were measured.
There were no significant differences between the
FSH, PRL, E: levels of control and treated cy-
cles, while LH levels at mid-cycle surges and P
levels at luteal phases tended to be higher in MF-
treated cycles.

3. As for the duration of low phases and high
phases of basal body temperature and the amoun-
ts of cervical mucous at preovulatory phases, there
were no significant differences between the trea-
ted and control cycles.

4.In 5 patients, endometrial biopsies were
carried out at mid-luteal phases of both treated
and control cycles. All the endometriums,, datings
either from treated or nontreated cycles, were
found to be synchronized with the date from the
LH surge phase.

5. No remarkable adverse effects were noticed
in patients treated with MF.

From these findings, it was suggested that MF
facilitate the conception of normal infertile pa-
tients by improving midcycle LH surges and P
secretion of luteal phases without disturbing other
endocrine milieu.

(A} : WHFASO4E7 A 3 H - F#48)
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A Clinical Review of the Infertile Women Attending

our Fertility Clinic During the Past ten years
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Department of Obstetrics & Gynecology
Fujita Gakuen University Hospital
(Second Educational Hospital)
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A Clinical review of the infertile
women attending our fertility

clinic during the past ten years

Kunio Kometani, Makoto Ito, Masaaki
Takahashi, Hiromu Chihara and
Masanori Ochi

Department of Obstetrics & Gynecology
Fujita Gakuen University Hospital
(Second Educational Hospital)

A total of 773 infertile women attending our
fertility clinic during the past ten years since the
establishment of Fujita Gakuen University Hos-
pital in 1973, were analysed to elucidate the
clinical features of the infertile women. The in-
cidence of infertile women among the overall
patients visited during the same period was 4.8 %
773 infertile women consisted of 535 women w1th
primary infertility (W. P. I.) and 238 women
with secondary infertility (W. S. 1.). Therefore,
the ratio between W. P. I. and W. S. . was
approximately 7 to 3. The average age of both
groups at the first visit was 27.9 £3.53, 28.9 =
3.66 years of age, respectively. Though 76 %
women of W. P. L. visited our clinic within fiive
years, the remainder (24 %) spent more than five
years without having any consultation for infer-
tility. Among various causes of infertility, unex-
plained infertility had the highest incidence both
in W, P. I. and in W. S. 1. (23.4 %, 26.9 %,
respectively). 179 W. P. I, and 100 W. S. L.
were conceived. The pregnancy rate turned out
to be 33.5% and 42.0 %, respectively. Ac-
cumulative rate of pregnancy within two years
after treatment was 91.4 %. Therefore, it was
suggested that infertile women should be mana-
ged extensively with two years limitation.

(ZZA+ - BFN594: 3 H13H)
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Studies on the Oocyte Maturation with Special Reference to the Role of HCG,

Estradiol and Progesterone in ¢z vitro Maturation of mouse Oocytes

HOR R PE R AR E =
F b x E e B OF &
Fumiyoshi KAYAMA Kodo SATO
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Masahiko MIZUNO Shoichi SAKAMOTO

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

<% 2 JIHIEZ PMS - HCG 58, EEMICRIL, Z0%E, b5WBHEE, (HEBEEEETIC
BE LTz, Sbic, PMS 25480 H% 0IPII%, HCG, estradiol (Ez) & L {{¥ progesterone (P) %
Erie, BB VNTEERVA T TR LR L, BRI OIIZBIE L TUTORRER/KL. 1) in v
vo THWEM O BT HCG #2454 3 - 7K, % LA oM 10MH iRz v, # 1 EEokticizg—
HUTRHBREREET 5. 2) in vitro T, JIMEROMEZ 1.5-3M TRz 22, #1EEZKT5
JROEEEIE v, 3) HCG, Es, P izWWFhd in vitro Ti JPREREORIE, 5 1 BEOKIICE L2
V. 4) HCG % LK P, in vitro CHOSZRREEZALSE5. 5) oM, SIEMBIHEMFENTH

Fw b, HCG B X UPBINCESEEN T 2 etk s hic.

(Jap. J. Fert. Ster., 30(1), 33-39, 1985)

FC®IC

UREADNE LH surge %, BESF - I TELW
BB 5. JPORA LTINS Z OMEEL, Wy
ZOBEM, #1mEOKM L EBv Loy, BT
L DFERTERCZ DR OFERDER 2 CHIE DL LR
LRV TORML LS EEZLND. £z, FRIKRC
I 5 B PR E I I b, R ol & RRIC
THEIRBTNRBZZ LML TN,

BEO R F I B3 5 F4E 1%, Pincus & Enzmann 73
R IRIaAM R Y HiF 2 Lic ko T, HRICHESZN
HHT 2@ Lz LICthE DD, = 0%, Ik
ROBFICHT 5%  OMFEREVFERSATE. 2
OFERE, WFLEM) TIZIPEREAIC LH surge S EIEREE]

BRIz L, BESEOFRE MET 2E (cocyte
maturation inhibitor : OMI) 235FfEST 5 Z L 5 )
Lo r. —F, PRI TTICIE, mIRED
estrogen (E) <> progesterone (P) 23{FfEL, estradiol
(E2) iZ1-2pg/ml, P 131-3pg/ml ICETET D LENT
Wwaso, LhL, E, P REDRF e A RRLEUR
B4 FEliconTi, ERFMICLI O TERRDIFERET
W HHENE <, LR B TIERGH o R 2N
EhTWAHEAELD Y, EEAERFEHLWSTE
WL E o, REF L ORARED D WL, ZORORE
BB O WTIE, BHESHOFEHLHE 1k Ok
LWL ARLTORLL, RHMICERERBRED S
ZLEbBOTNELON?, ZOWFIZO>WTIEEL
bhoTnRw.
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AWFFED HEE, JRRE OB IR B NSWEREL D
ek, <V ABNREOERREHNTRFT 2 &
b b ZOHMDO D ITERATIE, ELLT in
vivo 1T B 175~ U AIRRIIOZEEMGER LY, R
B T in vitro T OYIBRIIORIM L, T hickiE+
human chorionic gonadotropin (HCG), E., P O]
ERRF L.

I. ERA &

FROEEUTIE, 10-1238HE D pk# Swiss albino fifi~ 7
2%, BToORERCE, FERFRRORE< Y 2 2R
7. IR X OMEToREICE, EH O O% L7z modi-
fied Krebs Ringer & (Na Cl 119.3mM, KCI 4.78mM,
CaCl:.2H:0 1.71mM, KH: PO: 1.19mM, MgSO:
1.19mM, NaHCOs 25.07mM, Na-Pyruvate 1.00mM,
Na-lactate 21.58mM, glucose 5.56mM) IZ penicillin
potassium 0.075gm/l, streptomycin sulfate 0.050gm/1
3 X% bovine serum albumin, fraction V (Kodak %t
%7213 Sigma #) 4gm/l #EML2L® (BT mKR
W) BHW®, 5% COz, 95% air, 37°C DIREE
FToRFEL.. E£7z, mKR fEERAERC INHCI i
XY pH 7.4 2L, 0450 DIYVRT 74 NVF—
(RYRT 7 4 N & —#) ICTHWIBIRE L7c. dish X
35%10mm ¢ Falcon #H#! (No. 3001) #{#Jf L 7.
dish NOREERIIEITHHL LRWIRYD, ZKFE° pH D
EEF; <o, 5%C0s, 95% air THMFL 7o 77
4 v FAn (BRI TaEle.

SRBLPRIEHE~ v R 5B E, mkR ¥R T26 G 4 &
(FE) Tk o THIIE 0 LRI L 72 SRAEIR,
YRR E mKR P TE Yy M X D THWT
Bm L.

BRIz, ey R OFEHE B FRRE A RERIRY T
B L, #ELIEF% capacitation @ 7z ¥ 2 BRI
B L TR . BEHER OBRKRE FIRENT 5-10X10%
ml & Lic.

SROBEE, B LA i3 7 02-3RkIc, &
FRARETMSE T icfT o7, FTHEHSIIEE L s
L, BFRMOEHHMELLTWE L OEZRFL Lic.
AR THEK S 5ITI0% A~ ) Y TREEL, 77F
A FYets (45%FEFRRICTHRMEL 720.5% 7 7 4 FiR)
24750 T, BEFEHOBLOR L HERA THGE L
7o ({1).

EBRA :in vivo I[TB T 5~ 7 2 JIHIIRAGER OB
£

<~ ¥ & |2 pregnant mare serum gonadotropin

(PMS: ##EIEE) 101U, HCG (FEf#ER) 101U %

< U RIBHLIN O ZRE RE IS R R

ATiESE 30 % 1 %

K1 MEEERICH T 3 ZHN
AL L7 T ES(SH) AR t& 3

AR [HIIA CRERS B 515, RRFAYICIREINZ SH L,
1) FPEEOIRNE, 2) ZREREOMEEMEL B L.

UIkEOARTEZ, IPERHRE Z O F EAARZEEMEE T IC T
BEL, ToBEE 77FAFEREETRVERAL
praat

AERE O BAE T, IPEREZIE 5 120.5m]l mKR #§
GRS U TR oG ic X D BIgE L, PRI~ DT
DA, NRELFETORERLOTh LIIEDOIRE &
ORREBE L.

EBEB : in vitro BT D~ U RIPRIPORRI L, 2=
hickiET HCG, Ee, P i

M~ v 2 JEREPIC PMS 10 1U % $%5.48RE [ 14 I TP B
PREBRIRL T, YPEHBRATaERE L D0 A A S RS 4
7.

1) $REL7-UPELBR% mKR Jeh G—EmR-S o B
F Lotk HREL, B LB OHOFH, ZHE
DELOEFRERF L.

2) @ mKR % (xHE#E) @ HCG 21U/ml 00
mKR #® HCG 10I1U/ml ##il mKR #@ DMSO
(dimethyl sulfoxide : #F[EE#) 20x1/ml I mKR
% (DMSO % f#) ® E. (irEig#) 2pg/ml BI T
DMSO 20x1/ml Z#M L7z mKR #%® P GirElEs)
2pg/ml B XU DMSO 20pl/ml 2L 7= mKR O
WA T, EREL 720 % 10 I R & Lo,
BRA LIRBROBIERE1TRO7.

2%, DMSO i E: BXUP DML LTHWZD
T, QI LOOXBIEL L. £/, E: P, DMSO
ERT T4y A NIRRT D720, ZOERTIIE
FRITFT_T3ml &L, "FT7 1 A NTEHE
FTlchEE L.

ARZET 2 RECI>THH L.
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GVB&E

]

A
)

100% |

50% |

NN
0-2h 3-6h 7-9h 12-17h HCGiEM & DMA
n=137 n=104 n=101 n=77

B2 HCG HEH% oM &y ROFH

(n: B|ELEHOK)

0%

II. ERER

EBRA :in vivo (28T < 7 2 IPHEIIGRFGEREOE
£

1) in vivo ITBIT 5 YLD RLEL

PMS-HCG #5457 OWif L IZE 0MREE & DRI fRE &
% L, HCG it 0-2 5[ T12 21.9 %, 3-6RfT
X 32.7 %, T-9BFRET X 53.5 % DEEE CIMB O %
(germinal vesicle breakdown: GVB) 22z D, ¥
BABNEFERLTWE (R2). £, & LEEOKKHIZ
IR B B b, T-9RHI T2 DS ER LA, 12
REIRL L T45.5% DI 1iRE DRI 25380 b,

2) in vivo WZRITF DIIDZHEREES

AERRVEIN SRR L LCRIERWZ L2 RT3
TeDITAT RO T INE IR O BIERIT, 79.2% & RIF 2 A
Tholk.

PREIIOZEERIT, PMS O E LBE 0% Th
7. LaL, HCG #52-7THM#121310.6-16.7% &
ERL, iz HCG #E10M: 41 1% 53.8% DUIZ
L. 3T TIRKES OIIDHEIIL e DIIRII T,
HCG #5125 028.2% 0 5, 14KFE#%015.4% &
ZRERMVEXRET Lz (K3).

7o, BUREIHEFMBA LIcIio#E &%, HCG &5

o——eo FINRR ICHETF £ -50
BHE o—o % #& 8

100%}

= EER IR IR
*58.3% ©

o= -
0123456 7 8 9 10111213 14HceizMRORM

B3 HINoRH &ZHR

I - PERE - KT - W
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T3 4.1 % Thont, HCG 5 4 Ff#%121323.5
%, 7 REEI1T1358.3% &, fFica-TRE O T E&F L 7z.
& DITBERT 2 R OWESTH D stage L ZHEROH
BE#% L, GVB #i03.3%cxtL, GVB %, %14
HHRTTI16.1%, 55 1 Mk Ti345.0%, 2
WES B P HILIE DUITIE100% &, stage DSERIC oL
TERHROWMMB AL (K4).

2% -
100%[ -
50%} 45.0%
16.1
00 3.3% P<0.01
GV GVB-Telo I 1st.PB Metall -
n=92 n=112 n=40 2nd.PB
n=2

WS R DStage
K4 WMESHED Stage &3ZHEE
(GV : germinal vesicle, GVB : germinal
vesicle breakdown, Telo I :1st. telo-
phase, Meta I : 2nd metaphase, PB : po-
lar body, n: £ LI )

EEEB : in vitro BT B <7 RIPEIFOKA L, =
nizkiE+ HCG, E, P o4

1) PBBIRD in vitro ¥53 L, GVB, 1 BEDHK
H, SOk

PMS #548W: [ IcERE L, IRBLONZ (fobiraey
%L, GVB OEEITRIFERD34.2%0 5, 1.5-3.5
R T72.7% I LB+ 5 (H5).

F7-, mKR JEHCORRIZE 55 1 A0,
JIEHIRAOE I 2 b b F, HEEE9-10W¢H 0 10-15%
e, 14BEILL F3E#D23-30% LMLz, L 2 L,
SRERITTSNTIO%LUT T, BT X 2 ZRROYGE
FEwdbhehrok (M6, 7).

GVBSAE
100%

72.7% 7.1%
*

50%[

3:2% *; P<0.01

0 1 L L
0 1.5-3.5h 5-7Th HEERRE
n=38 n=33 n=38

B5 AR ZBRESHEOTH
PMS #:5H48F B # OBER LTV xv
SRBESE (n: BEL IO
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| ] w-asonmanrn

50%} A
N

10.1%

5.7%
I I | o
0% 1.4%

0-3h 6h 9-12h
n=174 n=69

0%

14h- mmssny
n=114

(6 B F A A AT IR 3L 0 o B e W 0 & gk oy
HoEST - ZHEROLL (n: BELE

IF - )
50%T | |®—smsommanrn
- N\
14.3% 15.0%
8.2%
091 0% R
0-3h 9-12h 14h- tEaesps
n=49 n=20 n=54

7 YRR FE AL DB IR o B A ] & o
SROET - ZHHFEOLE{L (n: @BZHEL
7= Ii D)

2) HCG, Ez,  L<I1ZP% &t mKR jET Dk
L GVB O

GVB OHEEL, KHRVELDOEMOBEH b D
¥, B5EE 10 BRI 61-97 % DOEBEE TED b his
(X 8, 9).

3) HCG, E:,  L<I1ZP%&% mKR j&EHT o
FL, B LUBEKE M L0 s5Es

UREAMMEOMN R, JEIFEIC b 5, Wi mKR

0 B AMAS {4 A %

)
0 O/a [ op & tmpagk o4 s ae
l’ 9.4% 30,09 L0 W 95.6%
61.4%
50f
n=104 n=20 n=107 n=49 n=229 n=§
xR 2IU/ml 10IU/mi “_:?;

M8 HCG iM%k oHE—GVE oM
B— (n: BE Lo

~ U AGIRIE O

TR E B R HARME&E 30 % 1 %
90 F AL A RS

% [ sn e smpase s ne

1001 . T 9.1%
89.6% 90.6% 5.5, 86.7%

13.1%

50}
n= n=51 n=143 n=5 n=309 n=9
DMSO E, 2p¢g/ml P 2ug/ml

19 estradiol & %\ (% progesterone ifs

¥ o E—GVB o HE—

(n: BELELIBOK)
W THEFE LI BEDS.7T-15% 1255 1 KORG8 b
7z%%, HCG 21U/ml, 10 IU/ml, DMSO, E:, P o
ELIZIZEAE O RITIEL, §1BEOKH» T LS,
ZhboFkLELL LL I DMSO NGkl s za]
b R s h (F10, 11).

N sn s saparsmne
[ 98 & smpasge s e

0,%;P<0.01

00.4% 2.3%

10lu/mi HCG
™ omE

21U/ ml

K10 HCG FEingssk o ps
— & 1A OHR & h iz i g —

N oz
50% [ sp e smpaze e
0 0% 13% 18%  0.3% g9
DMSO  E; 2ug/ml P 2ug/ml

[X11 estradiol & % V!X progesterone i
InE OB 1 BAOEKR S
T IR D PR EE—

4) HCG, E;, H L iZP2&t mKR jE T Ok
‘L, FHINE~ETBEA LI HE

FRIBfICHEF OB A LY SHER, JHE e ft i
TxHREED14.4%Ic e L, HCG 10 1U/ml {EINEE©55.5
% LAY bRz (P<0.01). £, FETIEAN
2%, PESTAHIR IR B T b IR 020, 0% Iz %k L, HCG
10 IU/ml #I07C50.0% DR BRI IS T8 BA L7
(H12).

—7, DMSO OALDFEMEETY, BRI UEs
BEICPHIBIRIC R FMRAT 2B 25380 biviz. 8z P
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%
100 ] N s e smpass e
[N ELIERICE 3 [ Esmpaseranan
[ opesmradest s T
*:P<0.01 50%
*55.5%
50} 50.0% *21.6%
*7.0% 5.5% oLl S8
00.5% [] 0.7%
DMSO E; 2x4g/ml P 2ug/ml

AR 21U/ml 101U/ ml HCG
s mE

wRIs

K12 HCG Hmn¥; s o
— IR T AME A U P B o

%

100 e
N s

[CJepesampmsermn
63.6% 67.3%

50} 47.4%

DMSO  E, 2ug/ml P 2ug/ml
[}[13 estradiol & % \ ¥ progesterone if
s 2k o
— PR IR T MR A L T2 IR o B —

2pgiml  ZHINL 7S EABAIER SO IR T, T8
67.3% L EES I BHERIRICZ A LTz (1X13).

5) HCG, E:,  L<1ZP%&T mKR T 0k
L, ZTHROEL

USSR, RS L b1 HCG 101U/ml o
Nk oT, SRHRPENFN1.0%%514.8% (P<
0.01), 0%#511.4%~%& LH L. —JF HCG 21U/
ml FEETIE, JIEMRAERTIR L A ERERS,
DR AT B R T R EEIC L T10.2% L BRI
ZREOIAEED btz (X14).

F7-, PRI CIIOREMArERE, FEMIERE L DI,
DMSO EINEED = £10.5%,7.0% 12 LT, 11.3%,
27.6% L ESEES I SRREIRAGED b L 72t ERINEET
(3 DMSO FEE L offficEE B iah-ol (K15).

%

PR E AR AR BY
50 [ o0 & smmasi 14 e e

*; P<0.01

*14.8%

10.2% N 11.4%
w1 N[

Pog: k4 2Iu/ml 101U/mi Hgg

K14 HCG ifshn¥s i o %
—ZH IO —

*1.0% (9

[415 estradiol & % % progesterone if

S 3 > B 8 — 2 B B 0 S —

1. = =

1) Jlix LH surge H L <% HCG &L, & 5K
MR8 1 RS HeH» o SR EMT 2 2 L2
bRTWS. =% 2Tk HCG #5 2Bz GVB
PEZ D, 10RFHEIBAMEICE 1A R 5 3 Lwn
510 AEobAHbIDEERTYL GVB 1T HCG #45
2 L VAN, 9 RRRELAE T 1 ik E i+ 5
GRS DRI L 72

F7-, JIBIIOEREREL HCG # 5% ZES T
FRA Bz EeBmoATWS. Iwamatsu 519 (T X 7
X, HCG EH#RE T DI~ DR ASEE SRR I LA
L, 6RHILAMEIC60%pIBEOREFRALZRIZEWS . &
7z, WESYHD stage L OBRTIE, 5 1 HESHORE
HNTIZ70-80% DETFBAT b oz, bhvbiid
BT L RO LB S TR Y, JIRIEs
ZRERER BT 5 01k GVB 7 B 1A oY
ICIEFE—BT 32 LML RO

Ehicbhvbhid, HIIBICEFARAL THEWS
D, T LIIEENEA LT W WIIOME B, I
B ORI o T, IIERMIE-OEHE I T O
BAERSHCT DL RBIMPEIDZZLEHLRITL
7. DNEHMCEI IO 2 28D, JIEE OZHERE
BRI LT, MESMELGEZ2EETH
B, b UL ITATEICHEE LB RE I b0k
BERETAREZFB LTS, 2, ERB THER
B2 10 & L7z, in vivo 2B 52K HEHES
ICB RS HCG # 5% M0 Th o7z & iT
ko TWd.

2) DREIRRE S DEERIRTPICIT 5 2 kit ko T,
ESRICBE RO, T7habb GVB 5. in
vitro TORESZHOHERIZ, in vivo T HCG %#%4
Lz L D b3 40T, HoEHEETH % (M2,
K5). Z v IR AT & 2 DB S B O Jiile
BHGFEEL, in vivo TiZ LH 3L L<ix HCG izk->
T, ZOEL - GE - EROVWTALB RIS h D Dl




38 (38)

%t L, in vitro TII—ZICF OERRHEELLT GVB 28
BrewrEIbh5.

P OUIOBEBAZFMICKIE TS v, =
N CTRBESHEHOEREH S Z LB m b T
N5H16718 = OIFA PIIIREICEIVN T, JIPIC IR
{EHERT (maturation promoting factor : PMF) »ME
b, THPBESHOFHEEET S EEx LA T
%. UL, THALEM T3P OFEOZFRICRIT 5%
HESLT L OB TIXARY. in vitro IZRBWTIX, P
RIRHSMCERY 3720 T GVB R EHEET RohD
z th b, HCG, Ez, P %8 GVB ithz 38>
T3, RER» LMD Z LixskRwv.

ZDXHIT in vitro T GVB BEHEEICES D, F
1BEOKINITEN, THEEETHS. BEEALSIR
AT B A DEWEEE RIET A REME L i, 551k
HEZEHET 5 X 9 2R ERERIC KA L TS HHE
L TFRENS. b UE 1 EBEoKME2RET S X 5%
WBPEET S L LTH, ZhBEENIC HCG, E., P
ThRWZ LT, AERTZhALDOHRALELICLY, 1
WEoKAt Laimilshs Z ol onTHS.

3) HCG 1%, in vitro T10 IU/ml o<, JREM
Wttt - JERHEREL b2, PP~ OB TORAR X
VR OHEZ M ES¥S 2 LAHLRERDZ. 20
ERIZ 21U0/m] DPEEE TiIBA 52 TRV SRR
BEL ISR TS 5 L, 101U/ml @ HCG DfER
IR SR CEH Ch oM. Linl, AE TR
WS, JREHREIERERETYL HCG OFshig#Ic X o
THINEA~DORETFEA, ZRHEIIOHESHML T,
ZDZ kT, HCG MUIEAIRLZ /& FIMCHEERNIC b
ERL D 2WHEMEZ TR LTS LV 5.

4) E: 1% 2pg/ml OEECREERICNZ EE, H
U~ ORETORA - ZROBE L bICEEL 52T,
Dl L LAEBRICRIT BEMT TIX, IIORRRICIT
DEBLRESRWZ LBHALN LD,

5) PIiI 2pg/ml OPET, FIPE~OETFORAI
LRV, IIRE LR TFEBOMABRTH %
BEREZABICHMESESZLPHLNERO. ZO%
LI R T I B T O RRCED b R,
PgREMzfr &F, INCEBEEN LTV Z L &5R
BLTn5S.

R LAARYIC 13 35-hydroxysteroid dehydrogenase
(38-HSD) {23~ 42 7 — IR JEJENEAST o JEKL
e CHRIPR 8 REfIRTICRRD b, ZOENLPOE
P ED Z e@EEh T3, LH surge %, 3
B CPREAN Y — 2 ITET 5 Z L% or@iEshT
wWzee . ZpE—riE, GVB #%T, 2o 1iEEKE

RV LR Y IIok 3 i i R HREaiE 30 %1 5

B U CIRDSZRERE 2% 1A B ARl 0B IS L T v
5. ZOPIPIRORISLHEINC E D X 5 e & o
XX bhoTnRWN,

P IR SAEREAH CAR R BT % L WO 4 E D
TR, GVB 0%, H 1LEEikis X OsREO
B EORNCP 23— 7 I28#ET 5 &\ 53k & —F LB
TEW. Plck>T GVB o8 1 AHHEE T 12 & A
CRBE IRV, PREVARLOBLES S RN
T, IR D U IBCEBEER L, keSS s
¥ELoLEZONS. £, BUL_XVTORIE,
JE, ML~V T ORI L 72 iBfR T S ATREME D
FREhEWng 5.

6) LIk, HCG, P & b ICHRnis e Io{ikEn
AERT 2 LWIREBELN. LL, MERED
L5 REIRIZHZ0M, i HCG PR EDX 5%k
BFEEMNLT, HOZHEESZ{LESE 200341
DEEHELWZ 5.

ABFgE © FEE X, H27EHARTES (1982 48 : H
W) B X OE35E BAERARYES (19834 @ KfK) @
MRS TRE L.
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Studies on the oocyte maturation
with special reference to the
role af HCG, estradiol and
progesterone in in vitro

maturation of mouse oocytes

Fumiyoshi Kayama, Kodo Sato, Masahiko
Mizuno and Shoichi Sakamoto

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

Two experiments were carried out. In the first
experiment, the process of oocyte maturation in
vivo was studied. Ova collected by puncturing
ovaries from female mice treated with PMS and
HCG were studied under a phase contrast micro-
scope before and after insemination. Following
results were obtained.

1) Germinal vesicle breakdown (GVB) was ob-
served to occur 3 to 7 hours after HCG injection.
The first polar body formation was revealed to
complete in 10 hours after HCG injection.

2) Remarkably increased fertilizability of oocy-
tes was observed at the almost same time as the
completion of the first polar body extrusion.

The second experiment was carried out to study
the effect of HCG, estradiol and progesterone on
oocyte maturation in vitro. Qocytes were col-
lected from ovaries of mice given 10 IU of PMS
48 hours before sacrifice. Qocytes with or with-
out cumulus cells were cultured separately in
the medium without HCG, estradiol and proges-
terone and with one of the hormones. After in-
cubation, ova were studied before or after insemi-
nation. Following results were obtained. 3)
GVB was observed after incubation of 1.5 to 3
hours, although the incidence of oocytes with
first polar body was low even after incubation of
14 hours. 4)Incidence of fertilized ova was also
low in the group of oocytes cultured without hor-
mones. 5)Fertilization rate of the oocytes cul-
tured with HCG or progesterone was observed
to be increased, although the incidence of com-
pleted first polar body was low as same as other
groups. 6)HCG and progesterone was suggested
to have some direct effect on oocyte itself because
increased fertilization rate was observed even in
oocytes without cumulus cells.
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Role and Effect of Ca2+ in Mouse in vitro Fertilization
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Kodo SATO
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Fumiyoshi KAYAMA

K ¥ OIE B

Yoshiko MORITA  Masahiko MIZUNO

Department of Obstetrics and Gynecology,

Univerity of Tokyo

<7 ZDINOEI TR E R IV, SRHERICE TS Ca O] L+ OB L O I i e 3 B
PEOLBTRI L. FBRA TIIINEMB O LIS Z e OJREE D CaClak & te B30 TH T2k,
FERB TIXEIEBREINE CaCl: 23 R VEHEEIT TES, Zo#% CaCl: #BhHES L TZzhEnZHs
ORMEEBIR L 7o, X 72BRC T, NWARZEFMEE T Il IC B L2t DR B & Rk OREZ 72>
To. ZTORRE, UTOZ LPHLMNITRDZ. 1) w7 RIPOTZHIC Ca2 lIARRIRTHS. 2) i, DILE
FORGEEORE OBBIZK T LA5T & v, 3) JISUEIKE LR T8, 2 hic i 57 o HBhL:
12 Ca? I RETHD. 4) BT CaCled s FH 1S T35 OB 3N+ % .

(Jap. J. Fert. Ster., 30(1), 40-46, 1985)

Ca?* 1, AROSESETOMEICHEELERHERL
T W5 D, ZHRHEEETLRTFOER?, capacitation?,
acrosome reaction?, T LUPEBEOFEEY, IR L
DR T, Mfast Ca* BRFRRTHORY, H5
WITHEREEL RETZ L3 mbhTn5.

7 =R0h VT, R IIEREORAICELT
Dpgt Ca2* DPINHRA L IIN free-Ca®* OEMMA Z Y,
ZHHPIRDTEMAL (activation) DB|&IZRD>T W 5 &
E2 LN TWSY, ZREICOE >3 XL F DR
HRE LT RBROGWMNEZ % 25, —fRICHWERD
Ca?t ML T 00, R TZRYH#IRICL Cat
AT SRR B S .

bhvbhid~ 7 2P0 ZREFE O FEMEE T ICk 1T 5
FEBER D, IEE LT ORA BT, ORI &
IR O, O T OWM L WIEB DL, @R T
DIPRBFEHN~DP>L Y L LIZH Y IAHZD 3 DRIz
SIFbh3dZ LEHLMITLEY.

AEOHMNZZ D X o eZFhlRics vt Cat A
RIEEL, e Cat BENELHE TR BRI
RETHERRATIZLICH 5.

I 8 Fi&

HEBIT, A, B, C ©350BREIzHT Tk ok
{#iH L7z9M%, PMS (Pregnant Mare’s Serum : #7[E
lig#5) 10 I.U. 33 X 0 HCG (Human Chorionic Gonado-
tropin: A7[EfEEE) 10 LU. % 483G THIEP#5-
L 72k Swiss albino M~ 2 X WiRE L7z, HHUZ
HCG #eh-14lks(t2 1o B8 P TIRE R 2 9B L T
fTieo7z. FFi13pkEh Swiss albino #E~ w7 2 fFH L4
Bk WEmRL 72 o %, CaCl: %% modified
Krebs-Ringer & (fpkiz# 1 2%/, DT mKR L%
) HC capacitation D7z 2 FEREEEE L2tk 28
W, B8+ _T5 % CO:, 95% air OBET
T, H#ERE 7 7 4 i (L) TUML TR
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modified Kreds-Ringer ji% @ #flpk

CaCly #8245 0>
7z @ o IR (/1)

fiff- capacitation @
e oREi (/)

NaCl

KCl

CaCl:
KH:POs
MgSOs
NaHCOs
Na-pyruvate
Na-lactate

1

Glucose
Penicillin G
Streptomycin sulfate

Bovine Serum Albumin

19.37 mM 119.37 mM
4.78 mM 4.78 mM
® 1.71 mM
1.19 mM 1.19 mM
1.19 mM 1.19 mM

25.07 mM 25.07 mM
1.00 mM 1.00 mM

10.00 mM 10.00 mM
5.56 mM 5.56 mM
0.075 ¢ 0.075 g
0.06 g 0.05 g
6 g 6 g

@ix, 0, 0.5, 1, 1.5, 3mMovw+hnt Lk

o7z, BRI ERAERC INHCL X b pH7.41ci#
L.

1) ERA

< 7 2 JRAFRE KA 5, 0, 0.5, 1, 1.5, 3mM/l @
FhFho CaCl: 5T mKR 0.4ml Hiciia EH
L, capacitation 07z OFEHE L7 T THE b ISR
L7z, $2EIiE, 0.02ml @ CaCls %5 &ed Finiliik &
Huws 7z o T, omM/l @ CaCl: ##T Lfhny i
0.1mM/1 £ CaCle 2F TN D Z Lich b, 125
OREFHRIET 510X 10°/ml & L7z, Z2hE 2 R i
FHZESF S IC TORE B L, W RAOHEE, 2 Wik
R OREZR EERFEL, FVTL0%H L~ ) R TR

Iz
- \

ER, 0.5% 77 A Fio T L, EERICESHR
R LI
2) BB

e~ 2 SRR D L 72BE £ CaCl: %
4r%90.1% hyaluronidase (Sigma) &4 mKR (2 A5

OVUM

Tl ERE L. W T0.1% trypsin (Sigma) #5
T AR TEOS MR L, BHE A RZE,  CaCls
&% mKR P giFo%, CaCl 25 F 72
v mKR 0.4ml iz L7-. ZDOHEHIZ, capacita-
tion # L 72K FViiENR0.02ml #iR00, @KLz, o
25, —EOINIRRE205 %2 CaCl: #75% £ 72y mKR
0.4ml #3801, & 6 IC1~3WEAEF % IERA LR U bk
THEAS L CREEEAL Bl L. ) oiEs
dish 1213, 3mM/l » CaCl: #% % mKR 0.4ml #4%
FE2045 141258, D 1 ~ 3B ICRIBEICBIZE L7,
3mM/l @ CaCl: #7751y mKR BB TE, CaCle @
Bk (3 E 5 B 1.5mM/L 1272 5.

3) FEBC

FZER B LAl (CERL L 72 BHERRE < U 2 0% 50
75mm2 DHFARTA FEDT Y o TES DM
» CaCl: 2% F7 v mKR FICEE, =50 oH
NIEIC VEOE TFER Bz (M1). 20k

CacCl

10~15 Z B
()

A—— 50
% 1
AT €Y v TR ERZZR)

NHEHICE Y EIIL

gl

FEClo v 72
BAEOWA I mm, AB ol (Lhadbr A—H35 =,

sl

FHREHTIFIRAZATAN,

b5 CaCl: &g %72 mKR hic s ¥Fo1e
Wi ziEvi, CaCl: 2%t mKRIZADOW» SV E~Y FTHEAL,

B ol



42 (42) = A EAZHEICBIT 5 Catt A Aok e ARIESEE 30 % 1 %
# 2 FBR A:CaCly P8 L ZHR

CaCls # 1% . SRR VIR~ o kG T R BR K 5 2 F o

(mM/]) Byt KRB @A (% (%) EC (%)
0 9 139 54(38.8) 15(10.8) 4( 2.9)
0.5 15 199 156(78.4) 148(74.4) 147(73.9)
1 7 118 109(92.4) 100(84.7) 100(84.7)
1.5 15 143 123(86.0) 121(84.6) 120(83.9)
3 5 89 80(89.9) 78(87.6) 78(87.6)

*g BRI EIC RS 5 %, CaCle 28 0.5 mM/l BL L oBEOR TR A, ZHIIK, 52 Wik

HWIEGE, v¥Fh b 0mM/l @ CaCl: #E L L THEOE (p<0.01) 1

BEHIZ, 35X50mm2 OB AA—HF 2% L, 37°C ICfrE
L AR 2 7 — ¥ LICE S, IR EESH
BRREICHIANA—=F 2% BB L. T0Ot, BELHE
W, BV E T A0EMR LY AT, #7722
A4 RKEBA—HF 202, 1.5mM/l @ CaCl: &
tr mKR ## L, LOeHilk v E#k 1C CREEIR & Rk,
CaCl: &t mKR ICEHL-. ZoBEBHICEZ %
JHLREFORbE B L%, EIT10%HRL~<Y o,
0.5%7 7 A RiZ Tk, FE - fb6l gl
II. =B#FER

1) ERA

CaCl: #, 0, 0.5, 1, 1.5, 3mM/l &% mKR T
FRIFIEICHE T oA L IBi0EIA& & 2 h £ h, 38.8
% (54/139), 78.4% (156/199), 92.4% (109/118),
86.0% (123/143), 89.9% (80/89) Th 7. ki,
FIMOALE Lo TRIF L ERT S LZR/FRE LI E

% o—o EMEISHFORAL
1001 ¥ (A)
O——0 ZMTEHMIINHK (B)
Komm X B/A

50

CacCl,
mM/I

[ 2 EBRA :CaCle JE L LR TFZ8H
AL BIRERIPBEKICHT 5%, * 130 &
0.5mM o iz LA FE O3 (p<0.01)

1.5 3

X 3

FEEA : CaClz 220mM o mKP i ¢
Y et
UFSH : k%Ki 508,

PVS: [P
g, ZP: #HWHIE

KT RS o i PH O s ot A L B SEE
RKEICEF L CERZEIEL T3 056
FHOEALIZR S T 7mw

BWES

EL
SETEHN

500

| o | \
CaCl, ]
JEB RS
(n=39)

P=put 3
(n=59)

4 4 EBB :CaClz ik ZRRo %
(p<0.01)
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M5 HEBB :CaClz it o Mg - Yufa L 7
Z 5
FSH : ks (3, C: Yefafkpt
THHTESIIEL TH Y, HoE=
WSy BN LT i R B T R B
HLTcws

K6 %8B :CaCle JEBMMEDIE (4 Ak,
MLAHZE BB T)
UFSH : KRR 7015, K1 988 v gy
FificEaE UHER) &1k LTwv 5 2L

(ERNY (WA
4110.8% (15/139), 74.4% (148/199), 84.7% (100/
118), 84.6% (121/143), 87.6% (78/89) T & iz

(F2). F/, WIMESIZEZRETORALIIDEIAL,
TR L eIzt L T, 2R F R 19.4% (27)
139), 40.2% (80/199), 66.9% (79/118), 62.9% (90/
143), 82.0% (73/89) ThHolr. X HiT, HIETZH L
e o o BIloEIEE, 1.4% (2/139), 2.5% (5/199),
11.9% (14/118), 22.4% (32/143), 27.0% (24/89) T
bY (M2), CaCl: WEOHIMZ L, FRIE~D%
A, ZRFZRO W3 h o L L 7.
CaClz 28 OmM/l DEETIZ, K3 DX 5 ICHIIEIZHEA
L 7T 08P I B LB A 5L LT 5 s, BT

(RE - Bl - AR - kY
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K7 FEBRC : EBRETEHBMAL O @R
KA+ T THEE. A:CaCl 250
mKR GEME, B FEIEEE L T v o
v. B :CaCl: #& & mKR &MiE#,
5 B Al U DA 2 ST T B
FEEREDELAS. C: [F—iioME,
YA, WrEMoB Rt s

FEEAE L T i WIS B vz,

%5 2 Mtk & JgdH L 72 BRodl &, CaCl: 2°0, 0.5, 1,
1.5, 3mM/l DT, ZHFN2.9% (4/139), 73.9%
(147/199), 84.7% (100/118), 83.9% (120/143), 87.6
% (78/89) T, OmM/l DIALORETIIZFE L-INTIT L
A E100% 55 2 Mifk & JikH L < v 7z

2) FEHB

3mM/l » CaCl: %% mKR %3800 /28T i3,
64.4% (38/59) DIIAZREL, 9 ©23.7% (9/38) 7%
B THoMk. CaCl: 25 E4 v mKR #i800L
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TeRETIE, 2.7% (1/39) 2332 KE L, ZHETSeRiImEiEe
Hheholz (H4).

B451X, CaCle ;EBHEED [EE - YetafEA, K617,
CaCle FEBIMEOMARZETEMSE T THE L AEATH
%. CaCle FEEMEETIL, DRKMEICHER LB 25k L
TWLEINgEEED btz L L, BTHEBSOo
Ll b D, bTFrTho%k.

3) HERC

AEEBE A EE TICBIET 2RI L ST, Bk
T, MR ERE B LGN TH . OB
19D IREAT S LIk -+ X CANEBI 2 fed, L6 <
PREmICHE-%, HUOMBRT2Lobdbok. Zh
5OPITIE, CaCl: 2% mKR TEMLIZBELET
THES ORI IR Lot —7F5, JRFE & B,
B 22 L7035 L 22010 T h o2 b3, 9
B 3{EPIITIE CaCl: # 8t mKR ICE M & IR
DT OBALGED S (X7).

1. * =

AEBRICHW: CaCl: #%& 7% mKR X, mKR
VERRICEW S A A thoEIC L o Ca2t 2NEA
LTWAAREE R H U, W2 EE T Ca'-free LT
2. & BICAERTIE, CaCl: 2&T B&EHT
capacitation D7-» OHEEE LIk 1%, THEOK
TaP<wicETsz L @Bl Ly
ST, FEEBRFETHRR2EY 0mM/1 @ CaCl: #ETH,
2145 10. ImM/l 2 E o> CaCle AMERE L 2B S TE £
Brrichs.

mKR Ho CaCle BEZESELZ LITEDT,
Cl japr L 3BE L2452, CI i3 mKR HiC i
NaCl x> THERICEENTE Y, TORETERL
Bz, —HEEEOZEER R AI0mOsm  BEO
Bl CTh Y, SRR EREROFERICK S BT L
FEERV. TARLOLEAERT, BiREP O free Ca2* I
EERAHTH LY, Fixod CaCle REEZBRT L2 &
X THERE PO free Cazt BELL, ZOREIZ
BRI L TWS LHEETE 5.

v =R FOTEFHMEIZILY, vUR, 7v b, A
b R CTHELEMW T L Cart RGOk

AH—,

BT Catt-free TidZewy) PTRERIEI LA
Wz s TVnSSSY, Ca2t HMERT & WTHEME &
L T3 capacitation DI, SRS, 1 OMEIME,

BRAEET LS T ORMA BT, FIEINEAR LR s hTY
ZDD.® KEEATYE 03X 00.5mM/l @ CaCl: %
e mKR BETZHEROJTFAALN, RO
Ca2" I3 d 5 ISHE TIFET H MBS 62 & 72 DT,

< U 2SR BT B Catt A A v o&kE

AARE4s 30 % 1 &5

F 7z CaCl: 25 OmM/l DEET38.8% DI FHIFNS (K
FHEA LD G, FETFHEIBOILD A NI DT
710.8 % T »ofcZ & X, IRE LK TFORAGIRERIC
Ca? PEEABEZRLTWAEILEZRBEL TW5
Db Tz~ 7 2 IO SRR O M 2= B EE
TFloHs 1) 2l BEs s 6, FE KO PRI £ @i L
TR, OF P TH0H & ONEE OB, OFFoH
L Wil h o S 7e i 1k Ic ki T, @R FERRI O SREEN
DB Y L LIEADBEE R TR HRIT S 2
LEEGE LY. Bk, L LTETHEMEIC X 28
NHHEER TV, J8L R ORIEEROMEIE
BLEZONZODRT v 7OHRTHY, ODLQOEE
HAETRM L-DiZ, bhibho Z OMENRIITH 5.
FEHBLCE, Z00, @ ONENRA T v 7T
Ca?* BULEL & NN ERFATDHHM TR, £
OFER, EBRB T3 CaCl: &t mKR %8BI+ 2% Z
LI VBT LR ALRL Z L b, ©, @,
BDOWNWThrDRF v 7T Ca2t BUETH D Z & H5E
&7, 7, CaCl: & x4 v mKR #BML 72
BETLINSE LA UEB 22 1 L TV SRR B
NiDT, ELLTOORT v FiC Ca2t PEHETHS
CEMRMEERn. UL, Cart i WEEEIRP T
BT SRR EMT 50T, FEB LKA IR
B L Lo EELRETE 2. T42bb, CaCl
oty mKR Z38004 %5 Z LI X Y EEH OO &5
NDHETE, CaCly #IBMBIISE LERMLIZLDOTH
BAREMEDTAET D
F = TEBRCETRY, CaCle 25T mKR ZiE0
+ % il & OSSR T IR I B L. R T A
FH T2 L CRBREZBRLAPOZRS & 5 0%
EEROE L WS, TEoBALD 5 A TR
CaCle ({E# 2 ATIC YN & efd, B % 451k L 7ok
FIBOLI TV, & 5ICHNF &l L 7o FEER o
BAL 3 2 iz, CaCle &5 Lt #iRIC B L 2E
®%Thote. UEMS, CaCly 5 £7 vy mKR HhThH
F AR, SEBI AL LT ob i s b
RERE L WO B TRER LIFT ClRnwo &, &6
(CFE T O PRF R ~ O, SEB O IkIC Ca?t BT
Fenwz LR Eh.
AERERT, BT LIEEORAERTH 20, @,
@D 3HODAT v 7 DI HLODAT v 7T Ca?* ALK
ThDH T LEAHALEY, RABICOLODAT v 7P
LIEMSI LB Th A EEMICEHL & b v R
%.
FEAICBWT, CaCl BEY LRESELITHY, £
TSR ORI DI AN ARD bhic. EHTX
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FOREE LT, ZRFZREBESERICESL
WAL, BROGCERTERYIEREE LEDbS
X5 BT IRET S HAVEZONS. CaCl
Wk FRSHD 2 LIc ko THIEICESETOBAT
LIP0EE LT 5 DT, CaCle JEEE T O EBHME
CHERRIFL, BRE LTS TRIIOFE B
L7-FREME LB ETER Y. LA L, ZHF2REII0H
JBE L PHINBIC R T OMA LTSS 24 5 L (K
2), CaCl: BED EHICWEMLTEH Y, @ Ca®*
DEMT T TR B ER ITEB L vi]
REME bR S hiz.

Ca2™ IIFEOTRICIIATE L &SI 509, %2 WED
WRRICRIET B OWTOHE T W, EBRAD
OmM/1 CaCl: #%& % mFR BT, SZHINCHLTE
2 WA Z B L 7B A i3 in otz L, 2
WEOKHEZE DL DIC Ca2t BUELDN, Fhibs
R To Ca2® OFRENER L LTH 2BEOKHEY
W 7e D 3AFERTIEHA L TR

Ca IO & TEETOREEH LS EAERR
bY, cAMP LA THIIAA vy £ V¥ —L L THE
HEB O T WD, U=JiTIid EERICIING free
Ca?" 3T 52 L2, Ca* DEEBEL IS ¥ 3
B E T % ionophore A23187 THIAAERM L &
NDZENREND, ZRFIHS JRoTEMHIIC s
Ca?® OYIN~DFHA L IIND free Ca2t »_LH A EEE
ThdLEZLRLTVS.

—RRICIE L O REA L IBARICIT Ca?t AWK T
HDHLEEZBNLTVWS. FFEEPIIFENICD LY
CHDAENZER LI EFORBEROMETH S
LEZLRTEY, AWETL Catt BUHTH S Z L
BHELMCENT. &DIC, BT,
PNEBRECIIET 2 RERLOFWHIEELEX BT

W55, Ca?* OPREENZIITH B DR KiE+0]
P TRREShiz. ki, Ca* B Lzhic

HORRAROBERLIYHATHL LELLNS.
V. 8bhViz

Ui LHEF OB EERE & B 2 b b ZREB&KIcB 1T
% Ca¥ OfEIZRA LI,

(ABFZE D FTE 2 v 7 72 T Bl 3R K 22 B B N R
HBEIERR, BREALTFERRZZZRTE— L4
B LET. B, RAEo—X, H27E B AN
ey, WIS HAERMARESEMBEHRIICS TR
2L )
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Role and effect of Ca2+ in mouse

in vitro fertilization

Kodo Sato, Fumiyoshi Kayama, Yoshiko Morita
and Masahiko Mizuno

Department of Obstetrics and Gynecology,
University of Tokyo

Role and effect of Ca?* in fertilization process
have been studied using the method of in vitro
fertilization. Ova were collected from the am-
pullae of superovulated Swiss albino female mice.
Spermatozoa from cauda epididymis of male mice
was capacitated by incubating them in the medi-
um containing Ca?". In the first experiment, ova
were inseminated with capacitated spermatozoa in
the medium (modified Krebs-Ringer solution)
containing 0, 0.5, 1, 1.5, 3mM/1 of CaCl: and



46 (46)

observed under a phase contrast microscope 2
hours after insemination. Fertilization rate of
each group was 10.8 %, 74.4 %, 84.7 %, 84.6 %
and 87.6 %, respectively. Polyspermic fertili-
zation was observed at the rates of 1.4 %, 2.5 %,
11.9 %, 22.4 % and 27.0 %, respectively. In the
second experiment, zona-free ova were insemi-
nated in CaCls-free medium and CaCl: was ad-
ded into the medium 20 minutes later. Fertili-
zation rate of ova in CaCls-free medium was
2.4 %, whereas it was 64.4 % after the addition
of CaCl:. In the third experiment, sperm-egg

U AR ZRICRIT B Cadt A Ao RE BB

AAREAH 30 % 13

interaction during the addition of CaCl: was ob-
served continuously under a phase contrast micro-
scope. Attachment of spermatozoa to the vitel-
line surface could take place even in the medium
without CaClsz, but fusion of spermatozoa with
vitelline surface was revealed to require CaCls.
In conclusion, Ca?* was suggested to be indispen-
sable for fertilization, especially for sperm-vitelline
surface membrane fusion. High concentration of
Ca?* might induce polyspermic fertilization.

(A« WEFNS94E 5 A10H)




H AT UES &M
H30% H1T 1985

R~ v 2 O@PEIIRIT K iz 3 PMS
F 7213k HCG BB < & = [i7E D 88

Effect of Serums of Mice Repeatedly Injected with PMS
or HCG on the Superovulatory Response in Mice

HAU R R EEFR

i &

b

Yoshiro ISHIJIMA

Department of Zootechnical Science, Tokyo
University of Agriculture

HARZREZREEFHE

CLE: | IS b0
Masao ITO

WM T H oK
Ruriko MARU

B W
Toshiaki SHIMIZU

Department of Hygiene, School of Medicine,
Nihon University

PMS & HCG 2 X % KIEBYEIINEE ~ 7 2 OME T OBERfEHT O—B & LT, PMS %721k HCG %
BT 2 [ALEE U=t 0~ 7 R MLiE S O S E OfFE % bioassay 12Xk W RFR L.

wRMEX, ICR ZoRRME~ 7 21z PMS 51U %7213 HCG 51U #12HERE T2 ELE LIz~ 7 2
%, 3EBOMHEHAICYS12HH%ICEE LTI Lk X V/Ef L 7. Biocassay IZIZFRHORIM~ T 2 i
PMS 51U, 2\ Ch0i % HCG 51U % 4+ 5 @PEIHEE %+ v, PMS 2 B~ 7 2 fiLifi: PMS
LRIBFICHER T 5 HET, £/ HCG 2EH ~ v 2 fifFix HCG L [RIFFICHER 3558 T~/
ZFOFER, PMS % 2EIELE L 72~ 7 211iE0.1~0.4ml % PMS LREICEHNLIZHE, ki<
2 OBPEIFRISITII R S BE 5 2 o, Thick L, HCG % 2 EIEAE L 7z~ 7 2 fLiE 0.1~0.4
ml # HCG LRRICEN L5aE, BRI OMEINEECH 6 bk,

ZOZLhn, REESEE < v 2 ORMET ORRBAEICHA WS HCG oREICEE TS 2 L A%E

HEhiz.

(Jap. J. Fert. Ster., 30(1), 47-51, 1985)

F1

PERRHRH A v T X 5 PRI EE & [F— BRI 18
LIy, B33 & L BEIIRIE A E L KT+
L, vy (Willett et al. 1953, LN, HJE,
1961, #Z{L51972), 74 ¥ (Fe/A[#] 51964, Maurer et
al. 1968, fAMH 51978, FHE1982), = 2 (Lin and
Bailey 1965, k51977, 1978, FkE, {EAR1977
FE1978, 51978, &1l51981, 1982, 1983 a, b)

i

BIOT—NFonbzZ— (AL, /NK1983) 7 ¥ T
MHNTREY, —HFTCZORERBTPTTHLATNDS
(Lin and Bailey 1965, Jainudeen et al. 1966, Mau-
rer et al. 1968, #4yL1975, 4 11151983a, b).

Z OFATIEHEIPLERIC X B SR T ORI T,
FEEOLIIT, <V RAEXRIC—EOBRH LTV, TO—
VDN RARAER IS ) i i RS B S EEE S h S T
BTHY, ELICTTMEICHNS HCG finfg
PRENZ LETRR L (R 51979, 1981).
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FHETE, ZORFEMITIBEDIC, HOH LD
PMS %7213 HCG & Bl 2 [MEAIE LIc< ¥ 2D
i OIS E OFEER bioassay 12 XD THRE
L.

EBREMHE B LVAE

ZOFERICE, ARKFEEEE AR E THEER
L LTI LTS ICR Rom#i~w 2 (K&E38g Bl
#%) v, =y 20fFIE, FEiE21~24°C, 14F5[#]
FBB (6:00~20:00% THAT) OFKMHTT, HRABE
gk (VT rz ) LARERIICHRE L T2k,

BEHOMEL BT 5~ v 2i2ix, Fig. 1 1TR-T X
) R E T oz, Thabb, Mi<wv iz 51U @
PMS (An# /7 vibk) £721351U © HCG (SIS
dn) EI2ERIREC 2 EE FHEHNL, 2T, ZhEh3

PMS PMS
1 ]
Serum-1 L 12days g
i
Colection of
HCG HC G blood sample
1 1
Serum-I1 L 12days g

)
Colection of
blood sample

Fig. 1 Diagram of experimental procedure.
PMS or HCG was administered to
mice 2 times and blood samples were
collected 12 days after the last inje-
ction of PMS or HCG

EHICHD12A%ICY 2B L TRILE [T,
MFEFEC L VERL, REE THEERF L. K
X PMS ZEED L DIX100T, 72 HCG AHD L D 1%
15D b D& REAE L THW .

R, ik, PMS 2 OIME % serum-
1, %7z HCG 2[EEHNOIMFEL serum- 1T & 44HT 2.

Bioassay 1%, FERIE#D< Y 21251U @ PMS #%
FETFEHL, oW Ces0kE#ic5IU » HCG #E T
$3 DRH~ U 2 OWEPEIRSOGTEE vy 7o, gL
1, serum- I DA PMS HHOBICIRIERIERC,
7z serum-I DFH1E HCG HHOBICIZIFRIFICE T
HEH L.

BEIRIR A X, W T ho8iE b HCG i #24~261R
flic<y 2 &L, IRENIFT &R0 Lok, BmMSET
TERORE LHEOBE LTk,

E PR

PMS %7ci3 HCG % BUfliC 2 [EJLEL L 72 = ¥ 2 D fft
T I BPRINEOS & i 2 WEBTEET B2 E 5 i,

Table 1 Bioassay of the antigonadotropic activity of serums of mice following 2 successive administrations of PMS or HCG

% of
nomal
ova

Mean no. of
normal ova+S.E.

Mean no. of ova
ovulated+S. E.

% of
mice
ovulated

mice
ovulated

No. of

No. of
mice
used

Treatments

81.6

28.6+3.10

34.9+3.92

HCG 10 10
HCG

HCG
HCG

PMS

86.3

27.6%=6.75
29.5+4.33
29.0:42.43
19.0+5.02
15.6+2.91

32.0+8.03
34.0+4.05
32.6+2.97
19.7+4.68
16.7£2.91

100

PMS+0.1ml Serum- I

86.0

10 100

10

10
10

PMS+0.2ml Serum- I

89.2

100
100

100

PMS-+0.4ml Serum-1I

PMS
PMS
PMS
PMS

WIS I K iE 4 PMS ik HCG RELE~ 7 2 fLif 0

96.4

HCG+0.1ml Serum-1I

93.4

10

10
10
10
10
10
10

HCG+0.2ml Serum-1I

A 43

65.2

9.0£3.55

13.8+3.67
12.4+3.21

60

HCG+0.4ml Serum-1II

Saline

HCG

46.8

5.84+1.10
12.0+1.90
13.5+3.50
11.8+2.50

81.1

14.8+1.26

100

10

Saline

90.6
100

14.9+4.74

80

HCG+0.2ml Serum-1I

Saline

30 % 1

11.8+2.50

HCG+0.4ml Serum-1I

Saline

The bioassay method was used superovlatory response in adult female mice. Superovulation was induced by the subcutaneous injection of 5

uil

IU PMS and followed 50 hours later by the subcutaneous injection of 5 ITU HCG. The bloob samples were additionally treated together with

ihjection of PMS or HCG.
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3 7 2 OEBEINR IR EZ F W TR L. 2 OfER
ix Table 2ITRTEBY THS.

Table 122 5B 670 Xk 91T, PMS # 2 [EJLE L7z~
Y A (serum- 1) %, WPEIBLE OO PMS 4
Bz, 0.1, 0.28 X 000.4ml [FRHCHES LIckER, Wi
NOMERE TS BEINEMER, TP IEE P R X
L b ok,

—%, HCG % 2 [EL# L7z=< 7 A M (serum-1)
%, BP0 HCG HERRC, 0.1, 0.28 X T
0.4ml [RIEF IS LofEE, 0.138 X 000.2ml TOHEIR
B PSR ITE BRI L 25 Y i o7 ds, SEEPEIE
EELETFTLTRY, 0.4ml TlxHEIRE MR, ok
IRgdtIcFE IR T AR DT,

F7z, HCG 0ADFEIEIFICH VTS, serum-T %
FRIRICEN Licsa, PINEIESh 5 EE 8D bh
TE:

£ B

FE B (1979, 1981) iX, iz, PMS-HCG itXk 5K
FEEPEILEE < 7 2 O FUMET DR O—ii25,  RAEL
% 2T e~ v AQMA G EPEES D
»ThBZ L, LibzhiasEicinsg HCG filic
EEIXNTWAZ LERR L.

EFEZ, Z DL EEMTIZEDIC, VAT
PMS F7213 HCG % Bijli© 2 [EREMIEL, 3[EH®D
JUEHICEE M 5 BRI L CRRAE L 72 7 h Zh ol
2, BEEIRREE I T AMENEET A h E D h
bioassay I X W #atL7z.

4@ PMS %7213 HCG Ao KERME (12H)
13, REEVEINGRIC W T, 3EE P HHEEICHER
RIEPMET T 210fEICH Y X O RELE (RS,
PeAI1977, Fl51978). AR L7z ICR RiZ,
CF #1% L [RRKICHEIRG MRIX 3 EIE 2> HETL T
<A, PEIRL 7B OB Iz hIR SRR bhnT
EDBHBRTNSRFT CAED 1978), Zhitk>T
KIS E SR ShE, DLAREIRD D &n
5EHRA W DBITh .

Bioassay 1%, ZenFmE D (1979) O & [RIFREH
< v 2 DO\BHEIIR R ER vy, PMS % 2 B L
e ADME (serum- 1) OHAEE, EPFIRLEIORE
@ PMS HEHEFICRIICER T 258, 72 HCG &
2 EIRAEMEE LTz< v A1 (serum-11) DEAE, @
PRI OB > HCG EHIFICRIREICIES T 2515 T
T,

FOREE, PMS % 2 RIREMIE LIz~ v 2 MF (se-
rum- 1) 1%, R#~ v 2 D@PRIRRISITE 0T HE%

FlG « OFRE - L - K

(49) 49

Bz ko, HCG # 2 [FIRKEQLE L 72< 7 2 IMiE
(serum-T) 1%, BI® % 2 BEOREE % i3~ 5 1EH 23
FH BN oz ki, HCG REMMMEIC
HCG #iBEPFET S Z L ERBR LT,

T OFERE, T TIc Maurer et al. (1968) 237 %X
OEHEIPFERIc B W, FSH-LH, PMS-HCG DKiH
2 X S THIIRIGME T+ % 0 EIis v~ (LH,
HCG) Izxt3 2HEPEAS ha e L OFREL IR
F2ERTHOK. LA L, Maurer et al. & bioassay
X AR TH O TAEREF U & O IChEOER T
12TV,

L EIOFEFE T HCG 20 LD DM», H 5 »
i HCG 0&EWRENE it 200 i © 2iE, &
512 immunoassay IZ L BB BRETHSD.

Jainudeen et al. (1966) %Y 3 OEPEIFFHRIC B
T, PMS 0oREIZE > THIIIEPET + 2 @ i3,
PMS O{ER T 2P ELEShD DL LT
3. L LAEOFEE BT, PMS & K4E LEF
Iz PMS BEHBEOHERRES LIz, ZOENZEY
Blcraborbahimn.

712, mED (1979) BT TIRATWS X 21, PMS
L HCG %#lxAb¥ iz KEEPEIMLE < v 2 M3+
2id, HCG g o ighic PMS EHimE bFEEL
Tz, Lo TEREROBEEFPELNETHIE, &
@ PMS gL, HCG KEWMMIZ L VAU WE
IR S TREMED B 5.

Z s, SEIOFEREN PMS ki HCG % i
B TR L T mEE, SR LieALE S
LOBRELIZICTERWOT, BXRAEBRE2 £/t
WIETE .

WwWHFhizLTdh, SRIOERER? 5, PMS-HCG
iz X 3 KEEPIMLE~ 7 2 O RKIEHMET o RED,
HCG noK#EIZERTSZ LBEMT L.

BE, vV v OREREIFEE I 3 v T, PMS &
PGFeax O#iHEbET HCG ZHWEWEAID, Hig
HRIE &S Fiz$ ez & (Lubbadeh 1980, sk and
King 1981, Kanagawa et al. 1981), =Z— /L7 A
ZAFZ—DX Yz PMS Bl GBI & 5 b0 T
i3, REWAEIZZ > THIORTHRKZIH S 500,
BEORL 72 < & BT & D innwZ & CRE, /M
1983), % 7z, <= U ZAOREBPEIFEICIS VT, £
oK EMAED ¥ G, BHFRsLrEVIC HCG
FHWEHATHIIRISOERTAED b b 2 & (GEiE
51983) R EBMONTWBER, ZnbDZ kX, 4H
DFER % MEMICEBNT TS b0 L Ebh .
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Effect of serums of mice repeatedly
injected with PMS or HCG on

the superovulatory response in mice

Yoshiro Ishijima

Department of Zootechnical Science,
Tokyo University of Agriculture

Masao Ito, Ruriko Maru and
Toshiaki Shimizu

Department of Hygiene, School of
Medicine, Nihon University

The effect of serums of mice following 2 suc-
cessive injections of PMS or HCG on the super-
ovulatory response in mice were examined. A-
dult female mice of ICR strain were used in this
experiment. Blood samples were collected from
mice reciving 2 successive injections of PMS or
HCG at 12 days interval (Fig. 1).
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The bioassay was made by superovulatory res-
ponse in adult mice. Superovulation was induced
by the subcutaneous injection of 5 IU of PMS

The results obtained are presented in Table 1.
From results of bioassay, the anti-hormonal ac-
tivity was found in serums of mice reciving 2 suc-

and 5 IU of HCG 50 hours later. The each sam- cessive injections of HCG.
ples were additionally treated together with in- (BT« EFR504: 3 H29H)

jection of PMS or HCG.
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Behavior of Sex Cord Cells in Young Rat Ovaries in
Which Oocytes Were Disintegrated by Busulphan

Administration to Pregnant Parent Rats

hR B5'g B OH = K
Ko KOIZUMI Kazuo ISHIDA

Department of Animal Husbandry, Faculty of
Agriculture, Niigata University

RIS DT v M7 AL 7 7 v 25 LTI 2 BT & & fofiE R (MAEES~AEHE0H) DI
BT, EEREME BT SRR AR BB R R b OIS oW TR, HAEERD b4
BI0H OEAEROIR T, MHRMILEE 2 UTREICHEEL TV, ERILRICW ) — KRR
BT LCHIBE L, RREICEEED Rk, —KERRZZOBKBICRD L 7. B EORERY 6, ER
RIBBICB VT,  AEA ORI IR B Y B A CTREBMRICETT 520 o b oK
RIS ICBIT LD b, e lliBfTT5 2 LR S hi

(Jap. J. Fert. Ster., 30(1), 52-56, 1985)

& ]

207 7 > (Busulphan, 1,4-butanediol dimetha-
nesulfonate) 125l B v THIMEKOWMREZHEET S
% b 2 7 rEMEFIO—RET, BHEOFEREMED L
FEOBRBIEL LTHW R TWAA, 19534, Bollagh
AIvr5y (Myleran, 7217 7 v L RA—H) &#&E
LIRS v b DMK b Bz IR 1R 1T 2%
BENBTLEBMELTUR, TAVT 7 DT v ME
B R E TR T 2%  OFFERIC Lo THE
Wi, FORE, TANT 7 AR L TE
RICBIHER O H 2 Z LB L L 27210 T 7z
bb, JEROMEIRIC I T RAA AR S A Rl ~F
B 5 W b AR P TR YR E T 2R (IR
13~17H) WIFET v M T AN T 7 v & JEIENEST
5L, FAEROMRCRATEMEAE & A ERIMT 5.
= » L, JBREOIEEIZ o v T ik Heller and Jo-
nes®, Forsberg and Olivecrona!®, 3 X OV=11 - AHW

wwkoT, Eir, FHAEWROIIEIZOWTIE Hemsworth
and Jackson”®, Heller and Jones?”, 3 X U Forsberg
and Olivecrona!® Iz Lo THRBATW S. T 72 b
%, BIROIIRICEWTIX, IR IE &
AEWERLTEY, KEIEREMEOSLL Zh 6 ORIC
AFET BB HEEERIc Lo TE» bR TS, FiERD
FEHEIRICBNT L, IPRIIEN R L A ERML TN D
72, ILEEOHKIEEDD ThENnENI. L
L, ZhbOHE-OZBnTE, IEHR O IXIPRHR
%Y P A GRS EAT I~ & PRI 2 SRALSE
BOBBR TR BEEZTRT LOMITON T fil
hbhTnimn. KEBRE, 72V7 7 vefh LickE
BT v b2 S HA RO IIRLIC S W T SRS O BIE
BB LILOTHS.

HHEIVAE

R L LT, U A 2 ¥ —FTy oM (ERERH
200g) FER L7z, fAB1324°C ICHffiL7z=4 b b
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v (EA-8HW) NTIT7avy, ST 4R 5% 6
BETOLRFME L. 23, 2hbDn5y FoAR
RS, EXAAMOZLNS LOITLEEALT, B
BN RIS OHE & —BERE &7z, F5, EHRNICHE
FOFEEMAL, ZOHFEELA L Lic. {T4R13H
T AT 7 (=7 U, BRHBGHTERKSH) 2
77 ET T AICEE L TREL0g Yz Y 1 mg EEAIC
S Ue. SRELHAESD BAKOH £ TOHAE L
55 HREE TR L7228, £%IOF2HISAETO LD
NHEEARR L. BRUCIBRREDICIV ) 7 2
*—¥g (pH 7.4) 124°C TI12W:fH, WIEEL, 0.1M
B2 P VEREENE (pH 7.4) & $(RZ8H L > > —Baikd
L7zDb, 1 %MERLA 2 I 7 L0.1IM & 22 9 )V EREE
W% (pH 7.4) 12 4°C T 3B, BEE L. Bk 7 &
Y ERZRFICE ST v, 7= h—n 812icEH L
7o, EHFEMEEIC X 2 BED DI, REHI L m DE
IV L L, BAFUKEEI Y T - = x ) — KT
AEAERELEDL, "A VYT A—THRE L.
EBFHEMSEIC X ABE0 - » iz, JUMT B#EIsw
b= 2% ATl 2 ERk L, JEM-100B Z%EEE
FHEMSELHWTERERRE L. 1B, BEFRERY
5 v L BTIT ok,

w R

FIRIBAD T v M T AN 7 7 v #ET Dz LTk
ST, HAEEOIIRIZE £ 5 IR O KB HEK
L7225, T TFhobn3EELCWE. Z0kd,
FEHOW T ORI O IR b AR A b i A
SR, TWRIIHE (AE1%10~201), KURIPK (11
H~60H) XU (E%35~60H) BUEFREH
Tz

Wiz, Zh 5DJH % Dawson and McCabe!'? DED
HWICHEC THEM, SFETH, SFEEH (REETHD B
IO O 4 HNICHEF LT, I ORER TR T 5.

SR O (MRS ~4#%108)

HIEE# & E%5 HOIIRIC W T, RE MR
DTSN TR Y, ZoMICEEFMBEIMNELT
Wie (K1), BETFEMEC X > TEET 5L, %N
FEVHIREZREZ B L TR Y, BN & B L
TS5y ORI ERERER A S . idE
DOIARELL, I ba v RY FiMEEICHELTE
V, BEOBEBTEE ELS, /K7 V 27 2HLTwn
7. ME/NEEEB R IR T o, BEHEY RV — 4
BEEFEL TV, R)Y—LgFELTNE LD
Dol Fie, T4 Y —AMELDEED S
e (K2). £#%I08 OUFHIC X, ZRBITENZ

(53) 63

Fig. 1 Light micrograph of an ovary from
a newborn rat, showing masses of
sex cord cells in the stroma. X400

Fig. 2 Electron micrograph of four sex cord
cells in an ovary from a newborn
rat. X3,000

Fig. 3 Light micrograph of an ovary from
a 10-day-old rat, showing a mass of
sex cord cells (arrowed) spread to-
ward a follicle that had been formed
for a surviving oocyte. X250
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Fig. 4 Electron micrograph of a granulosa
cell in an ovary from a 10-day-old
rat. X5,000

Fig. 5 Light micrograph of an ovary from
an 1l-day-old rat, showing masses
of primary interstitial tissue. X400

Fig. 6 Electron micrograph of a primary
interstitial cell in an ovary from an
11-day-old rat. x3,000

e LTHRENZRIEBVEERD Shizhs, =0
JAMIC A ERE T IC S 2 R OB HU T 5

DA S N7 (3. =Y BH P o0 SR F D 1
RN L 25, ZOMINTRE iR %
D2THEY, BEIRERTHOKE. I bar P 73EE
DEFEEPPRET, K7V 272FL T Hl
/AT RR Ch ol HHRMBIZI ALk
B, IAVEBRPREICREEL TV, B K —
3L, RV Y—L&FBHELTWE (F4). 215
OREE I PERMIED b D LiFins W AEL Tz,

SHERI O PR (AE%11~200)

HEHILE QPRI T, K OMEFRHRI— KM
ERHBC BT LTz, 2 OHIKIZ B MEE T T
%< DR (NEMGE) X > TS 5 h ("5),
BFFMET I, BRART, I bar FY 7ia8E
DBTFHEEMEL, BRZ V27 2H LTz BE/N
ki E cSREE s he. B R v — 2 13%
{, RYVY—LZFRELTWE. £, TEVTEASEEE
wohic (F6). HEEMET T EI2E D L An
2, ETHEHSET TR OB s BB IR
oz, ERILHD H20H OFRRIcI VT, —KkME
MBI SE I 72 UCTEFEL TWedd, B % Upla
DOREMTE, ZhEELEYEALTH .

YR O IR (£1#%25~30H)

Z OIRHIOIBR T, R I 23K B o Rkl s 5
ELTWe UL, FSUUREEE T, ZREER
DRI i inroTe. —REERZEE 70 L TR B Icb&
BEEESh-.

ARSI O IR (A#35~60H)

AERR3EH OIRRIZIE, B DEINE Lz, A#%400
2 H60H £ TOIIRICE N TLEFIRED O, Fhb
DN L DEORRRIFI D FEL Tz, LvL, 4
FERW OB L FIFE, Zh b OB O IR b FIS4 IR
BFHbhinhofe. Lk h o T, ZkEERIEEE
T, T b Fro—RMERATHEORE IR > THE
g s nk.

E %

Forsberg and Olivecronal® (%, g9 ~13H (&85
HEFOHRLNIARERLA) 7207 7 v e fih
L7 v b OHAEBERTOEEOIIBEOMTR T, I
b FrLrEEn Tl 6T, EhIEMEA IR A
FIL TWictBRTWS. UL, RERICBWT, 7
ANT 7 oG T v hip B LRI AR D AERKI0
HETOHEROIE T, HBEicE 2 LTHEETS
AR OB IAMET I D b DW LR U, BERH
DLOLIFRED>TW., LEB>T, 2hb oo
AR F 7SRRI IS RAT L TR o, Mo
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ETHDHZEBHLNE DT I B, LR
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Mori and Matsumoto® %, @ IR ITG A bl
WY XFOIIE (1~ 35 A8 2N RimsEn, &
BEBER, AHRMEFN, AL, — kMR

R - A H

(55) 55

R R & BRI SR Th B Z L B L
7Z. LdL, Iy MeRWwTid, MRS —REER
WM ~EEBITT 5 2 LiIc oW T OB E AL BEE
ToLzABELRTWEW. RKERTIE, 721077y
BHIC X > TIRREMIIL 2 BT S 2B 7 v ORI
KBMT,Eﬁﬁ%éﬁﬁ%%%A%ﬁ?&éﬁ$W@

, SR DIZRRANE & A E i Te o ic— R BB A~
%ﬁﬁ“é’,ﬁznk 1® 5i, Dawson and McCabe!? 723
B LIRS S —RM BRI~ OBIT RIS h
.

E&HEHVGEﬁivﬁﬁifi JEIR IR IR T

T X B RN EIR 0 KA O & H h B
mm,71»77/&%7vbf1_&%EW@ﬁbn
mipolcied, —RMBEROTFEIRSICBE TS
LinL ﬁﬁgﬁﬁﬁk AL, A%35HLARE T
%b&)f@f))f‘&)’)f_.

X ®

1) Von Bollag, W Der Einfluss von Myleran
auf die Keimdriisen von Ratten. Experientia,
9 : 268, 1953.

2) Von Bollag, W Cytostatica in der Schw-
angerschaft. Schweiz. Med. Wochenschr. 84:
393, 1954.

3) Bock, M. and Jackson, H.: The action of
triethylenemelamine on the fertility of male
rats. Brit. J. Pharmacol. 12 : 1, 1957.

4) m)N—E, MR EE, MBI, i, R
J& & : Myleran o &fEs X OEMEFEM, K
HBFFERT 3, 16 : 64, 1957.

5) Jackson, H., Fox, B. W. and Craig, A. W.:
The effect of alkylating agents on male rat
fertility. Brit. J. Pharmacol. 14 : 149, 1959.

6) Jackson, H., Partmgton, M. and Fox, B.
W.: Effect of > Busulphan’ (’ Myleran’) on
the spermatogenic cell population of the rat
testis. Nature, 194 : 1184, 1962.

7) Hemsworth, B. N. and Jackson, H.: Effect
of > Busulphan’ on the foetal gonad. Nature,

195 : 816, 1962.

8) Hemsworth, B. N. and Jackson, H.: Effect
of busulphan on the developing ovary in the
rat. J. Reprod. Fert. 6 : 229, 1963.

9) Heller, R. H. and Jones, H. W. Jr.: Produc-
tion of ovarian dysgenesis in the rat and
human by busulphan. Am. J. Obstet. Gy-
necol. 89 : 414, 1964.

10) Forsberg, J.-G. and Olivecrona, H.: The
effect of prenatally administered busulphan
on rat gonads. Biol. Neonat. 10 : 180, 1966.

11) =R, AH—K: 72177 v %55 v b
i B B O, HFOREHIH, 36:59,
1984.



56 (56 ) Sy FPRIEHTETALT 7y v OEE ARESsE 30 % 1 &

12) Dawson, A. B. and McCabe, M.: The Busulphan that disintegrates oocytes is used, what
interstitial tissue of the ovary in infantile and would happen of sex cord cells that normally get
juvenile rats. J. Morph. 88: 543, 1951. transformed into granulosa cells surrounding oo-
13) ZW#R, FH—K: BEBBRICHTE7 v b cytes was our question. Therefore, the behavior
DR DR L RESLEE N o RS X, BT ORI T of sex cord cells in newborn to 60-day-old rat
#, 36:47, 1984. ovaries were studied when their parent females l
14) Mori, H. and Matsumoto, K. : On the histo- had been administered with 1 mg of Busulphan
genesis of the ovarian interstitial gland in on Day 13 of pregnancy.
rabbits. I. Primary interstitial gland. Am. J. In the ovaries of rats, newborn to 10-day-old,
Anat. 129 : 289, 1970. the masses of sex cord cells were present in the
stroma. With those that are 11 days old, the sex
. . cord cells had transformed into primary intersti- I
Behavior of sex cord cells in young tial cells and proliferated. Thereafter, however,
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REERTWS. LL, B METEHWEZRETD
oeicix, WEORLEA2DT VT I L ORTFITHT
DB R, BEtLzb o, RO E#E 137+
NENEDWEOT VT I 1R ERICH W T W 3
B, TNT I P O KRG GRS © %ﬂ
B, SEREREMETSIER, MORERER], RETIREER E) Mg
DTNHDT, ThoDORRYEEER TS LixTE
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NT I VLA DEREEFRI—IC L) 2T, BFoZ
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:H"FﬂEU\T ORI ZEE L b T ROVEELFER O
—DOTHDBZ LEMRLIZOTHRETS.

e HE

UTFIci 2 EBRFEOWMEI 1 ITREATNS.

(1) &k

EER O£ KL modifiedBWW (mBWW)
BHEAL LTERE R,

BT OFER X OB T ORI T o vk iz
T mBWW J&+0.3%IiE7 V7" 2 v sHv b #uiz.
7, 0.1% kb 7an=4%—+ (300 NF units/mg, Sig-
ma f), 0.1% kY 7+ (1:250, Difco #) B LW
10pM A 4 7 7 + 7 A23187 (Calbiochem-Behring %)
b ZOBEBERCTER SN, A4 74TV AF
WA NFF Y F(UVS-35, EHF)~ ImM DOEEEIC
WL b0 REE L, 2 L THmisE (—20°C) 12
PRAE L7, EHEATNC I & FRto mBWW g ¢10.M
ZHIRL, pH 27.4ic% LTl

T OZIEERS X OS2I mBWW  J+3.5
RIFEFT7 VT I BN bRz. FAELZLET V72
ORI E MILET AT 2 (HSA) 55l L 4iiE
TNT I (BSA) 2FETHD. H£TNT I ORED
FHMERLIBIU2ITRE A T W 5. £H5LFolE

# 1 ZRSEEMEEICA

'&3)

NOHOAZ—PI~DE METEALT AT IV OER

ARESE 30 % 1 %
golden hamster b S AR
B 14 58 s 1
(PMS-HCG) e
lmBWKﬁ+0.31 HSA)
37°C, 1R
=
LBEEL . kP
BEMRERE

(0.1% hyaluronidase)  ionophore Az3ig7 (10 UM 10 %)

EiL - R
2% 0 % b &
(0.1% trypsin) SRAEES
MBWW 7 + 3.5% HSA, 37°C
(5% cop, 4EEM )
/ 107 sperm/ml /

—— HRWF (10°-105/m1)

L2

AFEA (sperm-free mBWW, 30-604})

BE (TCFI 199+ 107 LFREHEDNJ
12 651

vinblastine +Podophyllotoxin 4 12 (7- 1083 ki)
FEREAEY (MLEBATE - PREHRK)

1 Bk o HE

B BEESIV=LATe—LOER (£2) E+th
Zh, EiEH2, Takayama 520, XN Allain 529
DEERIEIC L > THIE S he.

ZREIROER I TCM 199 (BB +10%3EH)
{EFlafrLd (Gibeo) A3 b7z

(2) B>

FRHMHE = — VT s DA — OIS L HE (B
H) 120.21U/g fkiE® PMS (rEMEMNIE & Rz
L, & BIc58IE#120.2 1U/g fkE® HCG (#
HEUIR) 254 5 2 L ic X VB BRL 7.
HCG #5217 R H I IR RS & 0 SRZ2RG 0 & £RHL
L, 0.1%E7hn=4—C0Mic kY IPEMIE B
L. mBWW HTHiZ 2 « 3EEMHL 2%, Soic
0.1% MV 7o AUBIC X ) BYHEBREL, mBWW
W CHeE L CERICH W,

(3) HETF DOUEf I X OBEHE

RS 8 4 DR B GREI20~325%) 70 b JHTFkc

Hebhi-7TBOMBEBT LT I o

T v O USRI 1 g & lot %4
I HSA fraction V Sigma Chem. 100F-02061
o HSA >95% pure, lyophilized The Green Cross Co. TO 002 TF
I HSA crystallized & lyophilized Sigma Chem. 121F-9308
v HSA fraction V Miles Lab. 147
v HSA fraction V Sigma Chem. 12F-0051
VI BSA fraction V Calbiochem. 002068
VI BSA essentially fatty acid-free  Sigma Chem. 42F-9365
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ZEBmLhTWS, B 2fE7 V732 (3.5%)
PE0THEED mBWW §E 0.3ml ¥o%RE 77 =
Fv 7NV MOEICHETL, <771 VHEITHOK
LboEHLNPLOHABLTES, LLoAEBICHEE,
L U7 T & BB R0/ ml 2 7 B X DTz .
TR 2 37°C, 5% CO= T T 4 FRfIH 2 L T 3REHE
EREH SR, BFRELZ104~105m] IZHRL, &
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DEFEH T2 5 &, FEBRHNC X > T s 28158
DI-HIINEERZT, EET 52085, 2T,
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HICEIZE L, JPRIZ20~30D¥EF 03435 L 7S ok 1
FEEhvy mBWW JHICBLMHEX T, &5Ii230~605y
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BTRRRE E2y b TR L <o i
FEEFE SEE, VEOEERTA R T RITH
®, FROGHE L. HEEEMSE (X4000%5) T, #
BHOL BT LnVWETFORERENCELBZ LI
X OoTHBEREREEE L.
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B TIRTFREEEAR 2L, Foay @il
7o FEFEARIE, FBTHkoBR, #ERTED 5T
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TREQCMET V7 I VW, 84nbHELh
AR EFE Lz, A~F 06 F\EFICOW Tk
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7o. —F, FABHIEB LIVG TIHEBREGROE LN
BT (§930%) 233E» bRz, Ll, Bizdk~5k9
CZOETE»Z L FLOETEAROKTORERICIE
mbmhole. ¥, ARERONES (ERER) ORT

# 3 —EEOHT (20~30) NIBRICHIT
ZOIETHERGY) : T7 A7 2 VR
BLUBAEFM T

B i 3F 7 A L T v

B

il I I m v v VI VI
" 20 | 24 11 51 11 56 | 28

2| — 28 23 45 25 65 | 35
. 11 34 6 20 6 29 9

2| — 11 i 12 11 14 11
- 18 27 13 28 13 18 15

2| = 25 20 | 39 32 21 18
n T 12 29 55 30 55 35 35

2 — 7 12 18 10 20 11
E 1] 95 65 | 56 64 55 87 | 89

2| — 74 | 93 80 | 102 72 79
o 1| 30 60 | 60 40 60 60 60

2| — 40 30 90 70 60 60
Gl1| — 16 10 15 10 12 10
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NERE—Pp~DO e "ETFEALTAT I vORE
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F A KBTEAR (%) : 77407 I BBV 8AEFRE <O L

f W T O F 2B
2
I i I v vV VI VI
& 1 | 100(28/28)* 100(31/31) | 100(22/22) 84(26/31) | 100(25/25) 96 (23/24) 91(21/23)
2 100(18/18) 96(24/25) 83(15/18) 70(14/20) 20( 4/20) 90(18/20)
B 100(24/24) | 100(31/31) | 100(15/15) 88(28/32) | 100(17/17) 95(21/22) 77(17/22)
2 100(17/17) | 100(20/20) 70(14/20) 92(12/13) 79(15/19) 85(17/20)
c 1 | 100(27/27) 86(19/22) | 100(27/27) 86(18/21) 92(24/26) 96(23/24) 96(23/24)
2 95(19/20) 88(22/25) 63(12/19) 72(18/25) 60( 9/15) 59(10/17)
D 1 97(29/30) | 100(37/37) 54(13/24) 97(37/38) 39( 9/23) 91(21/23) 35( 8/23)
3 100(31/31) | 92(24/26) | 76(13/17) | 57(16/28) | 75(12/16) | 81(13/16)
E 1 88(21/24) 64(14/22) 97(29/30) 57(13/23) 67(20/30) 67(10/15) | 100(15/15)
2 53( 9/17) 72(18/25) 60(12/20) 30( 6/20) 60(12/20) 30( 6/20)
F 87(27/31) 85(17/20) 54(19/35) 65(13/20) 10( 2/20) 45( 9/20) 42( 8/19)
2 45( 9/20) 49(17/35) 10( 2/20) 28( 8/29) 20( 4/20) 62(13/21)
G 1 90(28/31) 83(19/23) 30(10/33) ‘ 55(12/22) 61(14/23) 79(19/24)
H 1 | 100(27/27) | 100(21/21) 57(16/28) 55(11/20) ‘ 25( 5/20) 30( 6/20) 10( 2/21)
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B2 WFEALRR): T7Ar7IvEBLIY
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2. T oiR~OME
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7T I v OFEEIC X o THEERENIZEM D bz,
FETREIC BV E L EREETIE, Ji%E ey b
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EERDOEETRET O RS ORE L LI W R’ D
D, EERHEEDE L (10~208/1 Hiz) & ERW
TRERNE SN, bhbhid Z 05 % T2 HE
THEO—2 L LT L. Eie, BEEEFOIIORK
EIBARE D YIEA~ DR TFAERIIMOEIRE VbR
&5 L.

3. FTHEAR

Eik o> X 5 12 PR [alfizi EE o BB CIIE T HEAEN
B, BOBEETIEWEES A bR, £, BETIE
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BNY, BFSREESICHWORET LTI VICiZEK
B L TORELS AR bD L, £ ThRVWLD LR
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BLER S DRAEV PR ARICEER 52TV
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BELIZRF SR ITE R S0,

—75, SREREHRICE R T VTR v OBEIIAEA
XV EREFRREEY, ¥, FR—FEA TR RER
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LT AT I UOPRIBMENTHELEXBNRS.
R, ZREREEBORTBRET LTI v EHBAOKTD
BOBFMEDE NI O TIREIND LW Z LM TE
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EEBRTIRAA 7+ 7 A23187 MFHIC Lk 2ZHEHE
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RHEOHNWD T LT v OBEEEZNEET 575
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 Effects of various kinds of serum
albumin on human sperm
penetration into zona-free

hamster ova

Yujiroh Kamiguchi and Kazuya Mikamo

Department of Biological Sciences,
Asahikawa Medical College

The effect of serum albumin on in vitro capaci-
tation of human spermatozoa was studied using
sperm penetration assay with zona-free hamster
ova. Seven kinds of commercially available al-
bumin were used with 14 semen samples from 8
healthy men, and the following results were ob-
tained.

1) Among the seven albumins, some effectively
induced high penetration rates in all semen sam-
ples examined, while others were only effective
in some samples.

2) Some semen samples were capacitated by all
albumins with high penetration rates, but others
were capacitated only by a few albumins. In the
latter case, the effective albumins were different
for each individual.

3) The effectiveness of the same kind of albu-
min varied remarkably, in some cases between
two semen samples obtained from the same donor
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at different times.

4) The amount of three biochemical contami-
nants, i. e. fatty acid, phospholipid and cholester-
ol, varied considerably among the seven albu-
mins. But, there was no positive correlations be-
tween the amount of these contaminants and the
sperm penetration rate. Thus, we were not able
to explain the mechanism of the albumin-sperm

NOHAFZ—PI~DE MEFEALT LT IO AAEaEE 30 & 1 %

affinity.

On the basis of above-mentioned results, we dis-
cussed two points; (1) the reliability of previously
reported hamster tests and (2) methodological im-
provements necessary for analyzing human sperm
chromosomes.

(A : WEFN594:6 B 6 H)
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STUDIES ON ARTIFICIAL INSEMINATION INTO THE OVIDUCT
THROUGH THE TUBAL FIMBRIA IN RABBITS

Kiichi KANAYAMA, Tuyoshi ENDO, Gunjiro KOBAYASHI
and Yuji SAKUMA
Department of Veterinary Physiology, College of Agriculture

and Veterinary Medicine, Nihon University,
Fujisawa, Kanagawa 252, Japan

Abstract: The technique for artificial insemination into the oviduct through the tubal

fimbria was studied on rabbits. The animals, which had been treated with PMSG to cause
superovulation, were laparotomized under general anesthesia and semen was injected into
the oviduct with a capillary through the tubal fimbria. The semen had been obtained
from mature males by the artificial vagina method, and diluted with physiological saline
solution to 1: 10. An hour later HCG was administered to induce ovulation and then,
after 36 to 42 hours, the oviduct and uterus were irrigated to obtain ova.

The amount of semen injected into the oviduct varied among the animals but ranged
from 1.5 to 2.5ml. The total number of ovulation points was 166 in the 11 rabbits and that
of ova obtained from the oviduct was 81, 43 of which were cleaved ova from 10 subjects.
The development stages of those ova were within the range of 2 to 8-cell cleavage ; 4-cell
stage was the most frequent as 32 ova fell under this category ; 10 were in 8-cell stage.

These cleaved ove appeared morphologically normal, developing normally. Of the 81
ova collected, 23 were uncleaved and 14 were degenerated.

The cleaved ova obtained were transferred to the five recipients to be confirmed
normal embryos. Recipients had been mated by vasectomized males. The ova were trans-
ferred 1 to 11 for each recipient. It was found later that three out of five recipients either
had fetuses implanted or gave birth to the young. No morphological abonrmalities were
detected in the implanted fetuses or in the placentae. The newborn rabbits were function-

ally as well as morphologically normal.

The foregoing results suggested that artificial insemination by injecting a small amount
of semen into the oviduct through the tubal fimbria could lead to a normal fertilizing proc-
ess and that it could be used to treat oligospermia in human.

(Jap. J. Fert. Ster. 30(1), 65-70, 1985)

Introduction

It is known that spermatozoa must stay in
the female reproductive tracts for a certain
length of time so that they can enter the
zona pellucida of an ovum and fertilize it.
In this period there occurs two successive
changes in the spermatozoa: one is sperm
capacitation’®, a physiological or biochemi-
cal change, and the other is acrosome reac-
tion®, a minute morphological change in the

spermatozoa. Sperm capacitation was first
found in a rabbit and has been studied fur-
ther since then. Rabbit spermatozoa, passing
through the uterus and oviduct, are reported
to be capacitated in 5 to 6 hours®*. It was
demonstrated that 10 to 11 hours were re-
quired to bring about sperm capacitation if
it took place either in the oviduct alone®
or in the uterus alone®. Thus it was reveal-
ed that spermatozoa need not pass all
through the female reproductive tracts to be
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capacitated.

It is said that in a rabbit less than a few
hundred spermatozoa ejaculated in the vagina
can reach the ampulla of the uterine tube”
to participate in fertilization. Sperm capaci-
tation can be achieved within the oviduct
alone as already mentioned, so it should be
possible to fertilize an ovum with a limited
number of spermatozoa, by injecting a small
amount of semen from the tubal fimbria.
The idea led us to undertaking of the present
investigation.

Oligospermia has been treated chiefly with
hormones by urologists, and now in vitro
fertilization and embryo transfer (IVF & E-
T) are being put to a wider use on the cases
unresponsive to hormonal therapy. IVF &
ET were at first indicated for tubal sterility,
but now they are tried to deal with oligosp-
ermia as they need only a small number of
spermatozoa.

The first newborn originating from IVF &
ET was reported in 1978 and the first suc-
cess in this country was recorded by Suzuki
et al.” in 1983. IVF & ET are the last resort
to treat sterilities due to tubal sterility and
oligospermia, though their propriety is quite
controversial'® 12,

We have been studying the treatment of
sterilities, oligospermia in particular, by in-
jecting semen into the oviduct through the
tubal fimbria so that in vitro fertilization can
be avoided. The present paper is to report
on our attempt at artificial insemination
into the oviduct through the fimbria and
the resultant birth of the normal young.
The success of this technique implies its
possibility of offering opportunities to explore
the mechanism of fertilization by means
of experiments.

Materials and Methods

The subjects were female Japanese white
rabbits, mature and weighing 2.8 to 3.5kg.
The animals were subjected to our simple
procedure for induction of superovulation!'®
so that the number of ovulated ova would be
increased. That is, 50 to 75 IU of PMSG
was injected into the auricular vein. Seventy-
two hours later the animal was laparotomized
by midline abdominal incision under general

Artificial insemination into the oviduct AriEssE 3045 1 %5

anesthesia with a pentobarbital derivative. As
shown in Fig. 1, semen was injected into
the tubal fimbria after the presence of mature
follicles was confirmed. The semen was
obtained from a mature male by the artificial
vagina method and diluted to 1:10 with phys-
iological saline kept at 37°C. It was in-
jected with a glass capillary inserted into
the tubal fimbria carefully so as to avoid
hemorrhage. Then the abdominal muscles
and the skin were sutured and one hour after
the insemination 75 IU of HCG was injected
into the auricular vein to induce ovulation.

Ova were collected 35 to 42 hours after the
HCG administration by irrigating the excised
oviduct and uterus or by irrigating the ovi-
duct alone under general anesthesia. The
ovaries were explored for ovulation points
along with ova.

The obtained cleaved ova were transferred
to recipient female rabbits to determine their
capability of developing into fetuses. The
recipient was mated with a vasectomized
male when the donor was given HCG intra-
venously (i. e., 1 hour after the insemina-
tion) so that their ovulation was synchronized.
The recipient was then laparotomized under
general anesthesia and, after ovulation points
were checked for in the ovaries, the cleaved
ova were transferred to the oviduct through
the tubal fimbria with a glass capillary.

A

Fig. 1 Injection of semen into oviduct through
tubal fimbria with a glass capillary.

Results

The amount of diluted semen injected into
the oviduct ranged roughly between 0.15 and
0.25ml, though it varied among the animals.
Table 1 shows the results of the experiment.
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Table 1 Results of artificial insemination into oviduct through tubal fimbria in rabbits

A No. of No. of Developing stages of eggs

No. | ovulation ova
o points recovered 1 2 4 8 16- D
1 8 7(6) 7(6)
2 15 13(5) 4(3) 4 5(2)
3 15 15(6) 6(2) 5 4(4)
4 26 4 4
55z 9 5 1 2 2
6% 12 4 1 1 1 1
7* 10 6 2 3 1
8* 10 7 3 1 3
g% 6 6 2 3

10* 39 30 11 11 8

L1 16 1 1

D : Degenerating, ( ) : Recovered from uterus
* . Trrigation of oviduct alone under general anesthesia

Table 2 Summarized results of artificial insemination into tubal fimbria

No. of Total No. of No. of Anim. Total Developing stages of eggs

Anim. ovulation having yieled No. of ova
examined points cleaved ova  recovered* i 2 4 8 16- D
11 166 10 81 23 1 32 10 0 14

D : Degenerating
* : Recovered from oviduct

7 cases from No.5 to No.11l the oviduct was
irrigated under general anesthesia without
being excised, but the recovery of ova was
comparable to that with the excised oviduct.

Table 2 gives a summary of Table 1. The
total number of ovulation points was 166 and
that of ova recovered from the oviduct was
81. That is, the rate of ova recovery was
49%. The failure to recover about half the
ovulated ova might be attributed to the me-
chanical stimulus to the tubal fimbria at the
time of semen injection which must hare
prevented many of the ova from entering
the tubal fimbria.

The total number of the cleaved ova recover-

Fig. 2 4-cell stage egg obtained by artificial
insemination into oviduect.

Ova were obtained from all the 11 cases, 10

of which yielded cleaved and supposedly fer-
tilized ova. The number of ovulation points
ranged from 8 to 39 and that of recovered
ova from 1 to 30. Cases No. 1 to No. 4 were
sacrificed and their oviducts and uteri were
irrigated to recover ova. As a result 2 mor-
phologically normal ova at 8-cell stage were
obtained from the uterus of No. 2. In the

ed was 43 : their development ranged between
2-cell and 8-cell stages. The 4-cell stage had
the highest incidence (32/43) and 10 were at
8-cell stage. This means that more than half
the ova recovered were cleaved ones at 4-
cell or 8-cell stage of morphologically normal
appearence. There were also 23 uncleaved
ova and 14 degenerated ones: these might
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Table 3 Ratio of artificially inseminated and cleaved ova capable
of developing into fetuses

5 Developing stages No. of
Recl\llplent ?10‘ ?f ov; of ova implanted fetuses
. Taus1erre transferred or the newborn
1 4 4-cell 3
2-cell : 1

2 3 4-cell : 2 -

3 3 8-cell 0

4 11 4-cell ]

5 1 4-cell 0

Fig. 3 Implanted fetus on the 22nd day of
gestation—developed from artificially in-
seminated into oviduct and transplanted

into recipient.

be either unfertilized, or fertilized by an
abnormal spermatozoon or by plural sper-
matozoa. Fig. 2 shows an embryo at 4-cell
stage obtained in the present experiment.
Table 3 shows the result of the transfer
of the cleaved ova carried out to confirm
the normality of the ova obtained by the
artificial insemination into the oviduct through
the tubal fimbria. The cleaved ova at 2-to
8-cell stages obtained by this technique were
transferred to the oviducts of 5 recipients
mated by vasectomized males. As a result
3 out of the 5 had fetuses implanted or gave
birth to the young. Asseen in Fig. 3, on mor-
phological abnormality was demonstrated in
the implanted fetus or in its placenta at the
22 days of gestation. Fig. 4 shows a new-
born rabbits from another recipient: they
give no evidence of morphological or func-

tional abnormalities and are growing normal-
ly.

Thus it was proved that the cleaved ova
obtained by injecting semen into the oviduct

Fig. 4 Recipient and the young originating
from artificial insemination into oviduct.

through the tubal fimbria were normal em-
bryos.

Discussion

The present technique for artificial insemi-
nation is an attempt to inject semen into
the oviduct of a laparotomized female from
the tubal fimbria with a capillary. It was
feared that this might cause such a serious
mechanical stimulus to the morphologically
and functionally delicate tubal fimbria as to
prevent the subsequent pickup of the ovulated
ova. It turned out, however, that ova were
collected from all the 11 subjects, all of which
but one yielded morphologically normal ova.
The ratio of the recovered ova to the ovula-
tion points was about 50 % : but this ratio
is expected to be improved in the future by
relieving the stimulation to the tubal fimbria.
It is also expected that the rate of cleaved
ova recovery will remarkably improve if we
can capacitate ejaculated spermatozoa in vitro
and inject them into the tubal fimbria after
ovulation.
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In mammals some unfertilized ova can pre-
sent cleavage. Most of them are regarded as
fragmenting ova, but some may be auributed
to parthenogenesis. Pincus'?’ is the only worker
who reported the development of ova of ar-
tificial parthenogenesis into fetuses, and it
is usually very hard to bring such an ovum to
be implanted'®. It is possible that the cleaved
ova in the present experiment included
fragmenting or parthenogenetic ova. But
when these cleaved ova were transferred to
5 recipients, 3 became pregnant and were
confirmed to have normally developing fetus-
es. So it may be safely said that the cleaved
ova obtained in the present experiment were
embryos yielded by normal fertilization. This
means that injection of semen into the
oviduct through the tubal fimbria can lead to
the normal fertilization process.

It is said that in rabbits it takes about 10
hours for spermatozoa to be capacitated in
the oviduct alone®. It is also known that
the fertilizability of the spermatozoa in the
female reproductive tracts can last 24 to 30
hours'®. On the other hand the fertility of
the ovulated ova is reported to be 6 to 8
hours!”. Therefore in the present experi-
ment the injected spermatozoa had stayed in
the oviduct for about 10 hours, i.e., acquired
full capacitation according to the literature,
when ovulation took place. It is considered
that a spermatozoon invades the ovum in 3
hours after ovulation in the physiological
fertilization!®. But the present experiment
suggested that the development of the embryo
36 to 42 hours after the ovulation was some-
what delayed from that in the physiological
fertilization following copulation!®. This
might be explained as that ovulation was
delayed from what had been expected or that
the capacitation of the spermatozoa injected
from the tubal fimbria required a longer
time than reported by Adams and Chang®.

It is thought that about 2X10® spermatozoa
are ejaculated in a rabbit and that a few hun-
dred reach the ampulla of the uterine tube”.
Thus it is about 107 of the ejaculated spermat-
ozoa that can participate in fertilization.
This restriction to the number of spermatozoa
may have a physiological significance to effect
selection of the spermatozoa and inhibition
of polyspermy.
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The amount of semen ejaculated at a time
is about 1 ml, which contains about 2X10°
spermatozoa in rabbit. In the present exper-
iment, about 0.2ml of semen already diluted
to 1:10 was used for insemination: 1i.e.,
about 10° spermatozoa were injected into the
oviduct. So normal fertilization could be
effected by this technique with about 2 % of
the spermatozoa ejaculated at a time.

On the other hand, the number of the
spermatozoa injected into the oviduct in the
present study is 10* times as many as that
of spermatozoa which normally can reach
the ampulla of the uterine tube following
copulation. So theoretically it should be
possible to drastically reduce the number of
spermatozoa to be injected into the oviduct.
In fact we experienced that fertilization could
be effected with 0.2ml of ejaculated semen
diluted to 1:10° (not yet published). The
number of the spermatozoa was about 1000
in this case. It was thus indicated that only
a small number of spermatozoa is required
for the artificial insemination into the ovi-
duct through the tubal fimbria. We are trying
to establish the minimum number of sper-
matozoa required for this technique, which
will be reported in the near future.

IVF & ET are new techniques indicated
for oligospermia unresponsive to hormonal
therapy by urologists. But their ethical and
moral propriety is still under heated discussion
and not a few people assume a critical
attitude!®!?. The present technique seems
to have suggested a possibility of application
to treatment of human oligospermia not by
in vitro but by in vivo fertilization. We are
also exploring another possibility of this
technique by applying in to treat tubal
sterility in which the junction of the oviduct
and uterus is blocked. It will also prove
valuable to reproductive physiology as it is
expected to disclose abundant information
regarding the process of fertilization.
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Kallikrein 02 Elizst+ 265042 %15 72 clomiphene % human menopausal gonadotropin %
ZRTEICAY, BEL, PR tb 6 AU ERETHDBHEIC kallikrein 285 U FIREE ORI
BETSESREORIR ¥ OFEEEZBREL /2. Kallikrein #8512 Xo THETFIEREOHMNCIIEL 1ok
2, BTESRTEREFEER, HMG %73 clomiphene #5228 FIER, ERFEZHFERVWTLO
BTLEMLTWBHNE L, AiEkaaplh3sh] (75%) ICZDOHMEBRBH L v ic. 7T kallikrein (T
I AREFESREoEE SN L O LITHE L OBRE RS L, HHRL-OXESE FRERS X0 HMG #5

ZRPEMTZ B bhi.

(Jap. J. Fert. Ster., 30(1), 71-79, 1985)
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ST OB HITE D (23N kallikrein-kinin R ZE AT
LTz ZHRENCAEZEZ bR, T TIOEAND
kallikrein % ZHFRECHEHFICEET 5 & BTIREXR
LU TESRSHENT 5 = L B3R EE LY, 2O,
AT DEESERER SN T & 1280, FCERS
ATW5Z kit kallikrein DR FESREOHEMTH Y,
T DT LT in vitro® K in vive® TRHD LU TNS.

ZzcAENEC, BEE CRSHEFERELHND
A T3 clomiphene, ®° gonadotropin #HWEHL,
Dzl b6 DAUERETHSIBEIZZOL kalli-
krein Z#%5.-L, kallikrein OfEZMEM izt 2 8%)
Mer It Lz, Iz 51z kallikrein O 5 HEIN085
TERRE OB & DR EEMEE bR L.

&R E L UOHEFE

FUR RS E AR A BRI AR AR e & BT
BE G Ln ), RBRMMIEMeFES H 1L VIE
FI594E8 ABIHE T & L 7z AEHIRNZ 24L& L

Table 1 Seminal analysis according to El-
iasson Scores®
Eliasson Scores

Sperm Density (X 108/ml)

=60 : 0
40—59 : 1
20—39 : 3
=19: 10
Sperm Motility (%
=60 : 0
50—59 : i
31—49 : 3
=30 : 10
Sperm Motile Efficiency (ME/min)
=70 ¢ 0
50—69 : 1
31—49 : 3
=30: 10
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Fig. 1 Alteration of sperm density during
the treatment of kallikrein (120K.U./
day) in Group I patients, who had
normal concentration of sperm den-
sity (=4%107/ml).
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Fig. 2 Alteration of sperm motility during
the treatment of kallikrein (120K.U./
day) in Group I patients.
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Fig. 3 Alteration of sperm motile efficiency
during the treatment of kallikrein
(120K.U./day) in Group I patients.
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Fig. 4 Alteration of sperm density during
the treatment of kallikrein (120K.U./
day) in Group II patients, who had
been treated with human menopau-
sal gonadotropin (HMG, 1501.U.,
i.m. twice a week) due to oligospe-
rmia (<4X107/ml), but had failed
to get pregnancy at least over 6 mo-
nths of this therapy.

#$! hogpancreatic kallikrein #U#(, 14§¢ 1Okallikrein
Unit) # 1 H1288% 3 W HU Bl L7z, ZofE, 5
PEE ARHCAT 2. FabbH LRI TERES LU
FEFFEDMUTIZ 2> H3b b PR T-IREH 40X 108 ml LIk
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Fig. 5 Alteration of sperm motility during
the treatment of kallikrein (120K.
U./day) in Group II patients.
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Fig. 6 Alteration of sperm motile efficiency
during the treatment of kallikrein
(120K.U./day) in Group II patients.

ThHREL L. EHICZHTFE (<40X10%ml) o9
%, % 2 human menopausal gonadotropin (HMG,
1501U, 2 [E) #H5ER X 0% 384% clomiphene
(25mg/ H) MR EREL L, FE2RLE 3T L
{, kallikrein #5076 7 A LSS h, HETEED
BN, EEROUEDOHEICH DL THEL Lok
BEE L. ZhbBHED HMG %721% clomiphene
TREBT O FISEE <40X108/ml TH Y, HIzix kal-
likrein FERFLZ40X108/m] (272> T Wi b DLE
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Fig. 7 Alteration of sperm density during
the treatment of kallikrein (120K.
U./day) in Group Il patients, who
had been treated with clomiphene
citrate (25mg/day) due to oligospe-
rmia (<4X107/ml), but had failed
to get pregnancy at least over 6 mo-
nths of this therapy.
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Fig. 8 Alteration of sperm motility during
the treatment of kallikrein (120K.
U./day) in Group I patients.
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Fig. 9 Alteration of sperm motile efficiency ) .
during the treatment of kallikrein Fig. 11 Alteration of sperm motility during
(120K.U./day) in Group I patients. the treatment of kallikrein (120K.
U./day) inGroup IV patients.
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Fig. 10 Alteration of sperm density during
the treatment of kallikrein (120K.
U./day) in Group IV patients, who
were oligospermic (<4x107/ml)
but without treatment.
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Fig. 12 Alteration of sperm motile efficie-
ncy during the treatment of kalli-
krein (120K.U./day) in Group IV
patients,
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Table 2 Summary of effects of kallikrein on sperm density, sperm motility
and sperm motile efficiency in each group. The effectivenss was
the increase of either sperm density, sperm motility or sperm motile
efficiency.

Sperm Density

N Group I Group II Group II ’ Group IV Total
Increased 1 9 6 5 21
No Change 2 0 0 0 2
Decreased 5 2 9 5 21
Tatal ‘ 8 11 15 ’ 10 44
Sperm Motility
N Group I Group I Group II Group IV Total
Increased 6 6 10 5 27
No Change 2 3 2 2 9
Decreased 0 2 g 3 8
Total 8 11 15 10 44
Sperm Motile Efficiency
N Group I Group I Group 1T Group IV Total
Increased 6 9 10 8 33
No Change 2 2 2 2 8
Decreased 0 0 3 0 3
Total 8 11 15 10 44
Table 3 Relation between effectiveness of kallikrein and pregnancy. The effectiveness
was the same as that descrived for Table 2.
Group I Group IV
Effectiveness No. (%) Pregnancy (%) Effectiveness No. (%) Pregnancy (%)
Yes 7/ 8 (87.5) 2 257 Yes 8/10 ( 80 ) 0(C 0)
No 1/ 8 (12.5) 0(C 0) No 2/10 ( 20 ) 0(C 0)
Group II Total
Effectiveness No. (%) Pregnancy (%) Effectiveness No. (%) Pregnancy (%
Yes 10/12 (83.3) 3 (25) Yes 38/45 (84.4) 6 (13.3)
No 2/12 (16.7) 0(C 0) No 7/45 (15.6) 0( 0)
Group II
Effectiveness No. (%) Pregnancy (%)
Yes 13/15 (86.7) 1 (6.7)
No 2/15 (13.3) 0( 0)
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Table 4 Relation between effectiveness of
kallikrein and pregnancy. The
effectiveness was the increase of
Eliasson scores.
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Table 5 Relation between effectiveness of
kallikrein to sperm motile efficie-

ncy and pregnancy.

Group I

Effectiveness No. (%) Pregnancy (%)
Fes 7/ 8 (87.5) 2(25)
No 1/ 8 (12.5) 0( 0)

Group II

Effectiveness No. (%) Pregnancy (%)
Yes 8/12 (66.7) 3 (87
No 4/12 (33.3) 0L o)

Group III

Effectiveness No. (%) Pregnancy (%)
Yes 6/15 ( 40 ) L (6.7
No 9/15 ( 60 ) 0C 0)

Group IV

Effectiveness No. (%) Pregnancy (%)
Yes 7/10 ( 70 ) 0( 0)
No 3/10 ( 30) 0(C 0)

Total

Effectiveness ‘ No. (%) Pregnancy (%)
Yes 28/45 (62.2) 6 (18.3)
No 17/45 (37.8) 0( 0)

DT 5 LR BT, kallikrein 5> TE
fBixre otz L L, BFHEBRIE kallikrein #5
XY EFETHINL, & ThmREE 2.

ERETTEBREIARL DML W aHREL<, 4
REEHT L 4453365 (75%) 1z kallikrein 23 %h &
B b,

—HRETIRE, BHEBER, HEkEs XOEED
Enp 1 DICEERRONIPAEERE LT, KT
BR (R) LifE (R) LoBREAR S L (£3), %
BLLEMRIIEL, Bt TH5% L 4544 384 (84.4
%) WEREHmENT. RIS 1 (ERET
WED) L2 (HMG #5258 TE) IcHigrymRIc
I bHivlz. E7- Eliasson Scores TEENHLLNAI-L D
LR fE R L e 072, LA L, kallikrein (2%I3 2%
MBI T L (%4). kallikrein 5L ES 27T

Group I

Effectiveness No. (%) Pregnancy (%)
Yes 7/ 8 (87.5) 2 (25)
No 1/ 8 (12.5) 0( 0)

Group II

Effectiveness No. (%) Pregnancy (%)
Yes 9/12 ( 75) 3(25)
No 3712 ( 25 ) 0(C 0)

Group I

Effectiveness No. (%) Pregnancy (%)
Yes 10/15 (66.7) 1 (6.7
No 5/15 (33.3) 0(C 0

Group IV

Effectiveness No. (%) Pregnancy (%)
Yes 7/10 ( 70 ) 0( 0)
No 3/10 ( 30) 0( 0)

Total

Effectiveness No. (%) Pregnancy (%)
Yes 33/45 (73.3) 6 (13.3)
No 12/45 (26.7) 0(C 0)
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Fig. 13 Relation between effectiveness of kallikrein and serum hormone
The effectiveness (®) was the same
O : no effectiveness.
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Fig. 14 Relation between effectiveness of kallikrein and serum hormone
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Fig. 15 Relation between effectiveness of kallikrein and serum hormone
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Keisuke Wada, and Hiroji Okada

Department of Obstetrics and Gynecology,
Kyoto Prefectural University of Medicine

The effectiveness of kallikrein (120 k.u./day)

E& - KF

- i - [ (79) 79

was studied in clomiphene-treated or human
menopausal gonadotropin (HMG)-treated oligo-
spermic patients who had failed to get pregnancy
at least over 6 treated months. Althrough the
increase of sperm density by kallikrein was not
remarked. However sperm motile efficiency was
improved in 33 out of 44 cases (75 %) by kal-
likrein.

The relation between effectiveness of sperm
motile efficiency and pregnancy, by kallikrein
revealed the high rate of pregnancy in the kal-
likrein treated normospermic and HMG-treated
patients.

(£t - EF594:9 AL1H, #548)
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Testosterone Uptake into the Isolated Seminiferous
Tubules and Leydig Cell Function in Patients
with Idiopathic Infertility l

Masahiko HOSAKA, Yuhzo KINOSHITA, Akira IWASAKI
Ryuichi NISHIMURA and Shudo TAKAI 1
Department of Urology, Yokohama City University School of Medicine

Abstract: To evaluate a cause of idiopathic male infertility, testosterone uptake
into the seminiferous tubules and Leydig cell function in infertile men were studied.

Plasma and intratesticular testosterone concentrations were measured by radioimmuno-
assay. Testicular steroidogenesis activities was determined using cell free homogenate
(supernatant at 800X g) obtained from testicular biopsy. The seminiferous tubules was
isolated with collagenase. To determine the testosterone uptake into the seminiferous l
tubules, the isolated tubules was incubated with radioactive testosterone in Eagle’ s minimum
essential medium for 20 min. at 33°C.

Plasma and intratesticular testosterone concentrations in idiopathic infertile men were
5.1%+1.1ng/ml (M£SD, n=12) and 2.6%+1.2ng/mg (M*SD, n=12), respectively. The
ability of 3B-hydroxysteroid dehydrogenase for pregnenolone was markedly increased in 4 j
out of 5 infertile men. In contrast, 4 out of 5 infertile men had lower activities of 17 a-
hydroxylase for pregnenolone. C17-20 lyase and 178-hydroxysteroid dehydrogenase showed
similar activities to the control employed in the present studies.

The amount of testosterone uptake in very mild germ cell maturation arrest, asper-
matogenesis, severe germ cell maturation arrest and regressive hypospermatogenesis were l
70.8+6.1 (M=SD, n=5), 16.4+1.1 (n=4), 42.7+12.4 (n=8) and 43.7+12.4 (n=4) fmol/
100 mg tubules, respctively. The testosterone uptake into the tubules in 12 idiopathic infertile
men (8 oligospermics with severe germ cell maturation arrest and 4 azoospermics with
aspermatogenesis) was significantly decrased in comparison with very mild germ cell ‘
maturation arrest used as control (p<<0.001).

Since the idiopathic infertile men examined have abundant testosterone production,
eventhough the steroidogenesis pathway is, in part, different from normal, and since they
showed a decreased incorporation of testosterone in the isolated tubules, one of the causes
of idiopathic male infertility may possibly be the lack of some mechanisms to retain testo- I
sterone in the seminiferous tubules.

Key words: Male infertility, Isolated seminiferous tubules, Testosterone uptake, Le-
ydig cell function.
(Jap. J. Fert. Ster., 30(1), 80-86, 1985) I

essness in approximately 50 % of the cause.
Introduction However, the cause of male infetility has

remained obscure, thereby treatment of idio- I
It is well known that approximately 10-15 pathic infertile men is one of difficult problems.
% of all married couple are childless, and In the present paper, to evaluate one of

that the male factor accounts for the childl- the causes of idiopathic male infertility, pl-
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asma and intratesticular testosterone concentra-
tions, testicular steroidogenesis activities and
the testosterone uptake into the isolated semi-
niferous tubules were studied in 12 infertile
men, 8 oligospermics and 4 azoospermics.

Materials and Methods

Testicular tissue of biopsy size was obtain-
ed from idiopathic infertile men, patients with
varicocele and previously untreated patients
with prostatic cancer.

4-1C-pregnenolone (55.7 mCi/mmol), 4-!*
C-progesterone (55.7 mCi/mmol), 4-'* C-17a-
hydroxypregnenolone (60.0 mCi/mmol) 4-*C-
17a-hydroxyprogesterone (50.0 mCi/mmol),
4-1C-4-androstenedione (60.0 mCi/mmol) and
1, 2-3H-testosterone  (52.0 Ci/mmol) were
purchased from New England Nuclear Co.
(Boston, Massachusetts). Collagenase (type IV)
was purchased from Worthington Biochemical
Co.(Freehold, New Jersey). NAD and NAD-
PH were obtained from Sigma Chemical Co.
(St. Louis, Missouri). Silica gel G and G254
were purchased from E. Merck (Darmstadt,
Germany). Sepadex LH-20 was obtained
from Pharmacia Fine Chemicals (Sweden).

Separation of seminiferous tubules

The testis tissue was gently minced into
small pieces (approximately 2mm in size) in
room temperature and incubated in 3 ml of
Krebs Ringer buffer (pH 7.4) containing 3mg
collagenase at 33°C for 5 min. with con-
tinuous stirring. The tissue was filtered th-
rough a screen and washed with 10ml of
Krebs Ringer buffer. The incubation of the
seminiferous tubules was repeated in the col-
lagenase medium at 33°C for 10 min..

Measurement of testosterone uptake into the
isolated seminiferous tubules

The isolated seminiferous tubules was in-
cubated with *H labelled testosterone in 3ml
Eagle’s minimum essential medium (pH 7.4)
at 33°C for 20 min.. The fragment of tubules
were washed with Krebs Ringer buffer and
filtered through the screen to wash radioactive
steroids which remained outside tubules. Then,
the tubules were homogenized with 5ml of
0.25M sucrose solution. Extraction of ste-
roids was repeated three times with 3ml of
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methylene dichloride. Separation of radioac-
tive steroids was carried out by thin layer
chromatography with a solvent system of ben-
zene and acetone(4:1, v/v). The radioactivity
of steroid fractions was measured in a liquid
scintillation spectrometer.

Determination of plasma and intratesti-
cular testosterone concentrations

Plasma testosterone level was measured by
a radioimmunoassay using the antibody ag-
ainst testosterone-1l-succinate-BSA. Chrom-
atographic purification of testosterone before
radioimmunoassay was performed. The inte-
rassay and intraassay coefficients of variation
were 10.7 and 7.3, respectively.

For determination of intratesticular testo-
sterone concentration, 20-30mg of the testis
tissue was weighed and homogenized in 0.25
M sucrose solution. Subsequently, testoste-
rone was extracted from the homogenate of
the testis equivalent to 0.4mg of wet tissue
weight and then separated from other steroids
by a Sephadex LH-20 micro column chro-
matography with a solvent system of n-hexa-
ne, benzene and methanol (80:15:5, v/v/v).
The purified testosterone was measured by a
specific radioimmunoassay. Correction for
losses during the purification was made adding
3H-testosterone (approximately, 3,000 dpm)
to the homogemate before extraction. The
interassay coefficient of variation was 8.3
nad the intraassay coefficient of variation
was 9.4.

Testicular steroidogenesis activity

20-50 mg of testicular tissue was homogen-
ized. The supernatant fraction at 800X g
was used as the enzyme preparation.

Radioactive steroid substrate of known sp-
ecific activity was diluted with corresponding
authentic non-radioactive material to provide
a concentration of steroid saturating for enzy-
me. The substrates used were pregnenolone
(7.16nmol), progesterone (4.06 nmol), 17a-
hydroxyprogesterone (31.3nmol) and 4-and-
rostenedione (42.8nmol). The coenzymes
used were NAD (120#M) and NADPH (200
#M) for the incubation of pregnenolone ; N-
ADPH (504M) for other substrates. The
incubation medium contained the enzyme
preparation, !*C-labelled steroid substrate,
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0.25M sucrose, 17mM tris and 1.7mM
MgCl;. The final volume was ajusted to
3 ml. incubations were carried out at 37°C
for 20 min. In an atomosphere of 95 % O:
and 5 % CO; with constant shaking.

After adding cold carrier steroids (100 pg
each), extraction was repeated three times
with 10ml of methylene dichloride. The
combined extracts were dried over anhydrous
disodium sulfate and concentrated at 40°C
under reduced pressure. Ascending chroma-
tography was performed for the separation
of steroids using 20 X 20 cm of thin layer plates
precoated with silica gel G and GF254 (4:1,
W/W). The development of thin layer
plate with the solvent system of benzene and
ace- (4:1, v/v) distinctly separated the metaboli-
tes from the progesterone, 17a-hydroxyproges-
terone and 4-androstenedione. In addition
to this procedure, second development with
a solvent system of chloroform and ether (4:
1, v/v) was required for the separation of
metabolites from pregnenolone and 17a-hy-
droxypregnenolone. The enzyme activity
was determined by sum of metabolites from
individual substrate and expressed as nmol
product/100mg testicular tissue/20 min..

Results

Experimental conditions in the evaluation
of tesosterone uptake into isolated tu bules

Human isolated seminiferous tubules and testosterone uptake
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Fig. 1 Correlation between amount of isolated
seminiferous tubules and testosterone up-
take into the tubules. Incubations were
carrid out for 20 min. at 33°C
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Fig. 2 Saturability of testosterone in isolated
seminiferous tubules. 100 mg of isolated
seminiferous tubules was incubated with
various amount of radioactive testosterone
for 20 min. at 33°C under the conditions
indicated in the text
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Fig. 4 Testosterone uptake into isolated semi-
niferous tubules in various status of sper-
matogensis
A : very mild maturation arrest B:
aspermatogenesis C : severe maturation
arrest D: regressive hypospermatoge-
nesis.
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Table 1 Plasma and intratesticular testosterone concentrations and sperm
count in idiopathic infertile men

Case A Spemmeomnt SRS T eerone.
(ng/ml) (ng/mg)

1. 8. 2% 252 4.1 1.1
G T 34 360 6.0 3.0
T, s 32 320 5.5 2.8
K. K. 35 5 6.3 3.6
T B 32 10 3.7 1.0
Y. T. 37 210 g1 1.4
T. 8. 20 32 5.7 3.0
K. T. 23 72 4.7 1.6
Y. 1. 35 Azoo 6.0 5.0
T. A. 24 Az0o 4.3 1.8
N. H. 31 Azoo 5.2 2.7
T. Y. 37 Azoo 6.5 4.2
MSD (n=12) 5.1+1.1 2.6+1.2

The amount of testosterone uptake into 100
mg of isolated tubules revealed a linear in-
crease during the course of incubation time
up to 60min.. Relationship between the
amount of incorprated testosterone and weight
of the tubules demonstrated a distinctly po-
sitive correlation (Fig. 1). For the amount
of testosterone uptake, 100 mg of the tubules
was saturated with more than 12 nmol of
testosterone under the condition of 20 min.
of incubation time and temperature of 33°C
(Fig. 2). These data comfirmed that incuba-
tion of 20nmol (1.5%X10°dpm) of testoste-
rone and 100 mg of isolated tubules for 20
min. at 33°C is suitable for the measureme-
nt of testosterone uptake into the isolated
seminiferous tubules in the infertile men stu-

died.

Testosterone uptake into the isolated sem-
iniferous tubules in various status of sperma-
togenests.

The infertile men examined in the present
studies were classified into 4 groups according
to the status of spermatogenesis. Twelve
idiopathic infertile men, from whom plasma
and intratesticular testosterone concentrations
were determined, were included in group B
and C (Fig. 4). Five patients with vari-
cocele, who revealed almost normal spermato-
gensis with very mild germ cell arrest and

Azoo : Azoospermia

clinical subfertility, were used as control (gro-
up A). Four patients with prostatic cancer
(group D) revealed regressive hypospermato-
gensis. The amount of testosterone uptake
into the isolated tubules in group A, B, C
and D was 70.8+6.1 (n=5), 16.4+1.1 (n=
4), 42.7+12.4 (n=8) and 43.7+12.4 (n=4)
(M=£SD) fmol/100 mg tubules, respectively.
In the 12 idiopathic infertile men, the testo-
sterone uptake into the tubules was significan-
tly decreased (p<<0.001).

Plasma and intratesticular testosterone con-
centrations in idiopathic infertile men

Plasma and intratesticular testosterone con-
centrations were determined in 12 idiopathic
infertile men. All patients had normal con-
centrations of testosterone both in plasma and
testicular tissue (Table 1). Intratesticular te-
stosterone concentration in aged men with
prostatic cancer was 0.49+0.17 ng/mg tissue
(M=£SD, n=20). The results clearly indica-
ted that the infertile men examined had si-
gnificantly higher concentrations of intrate-
sticular testosterone compared with the aged
men.

Testicular steroidogenesis activities in idio-
pathic infertile men

Fig. 3 shows testicular steroidogenesis ac-
tivities in idiopathic infertile men. The ac-
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Human isolated seminiferous tubules and testosterone uptake
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Fig. 3 Testicular steroidogenesis activities in idiopathic infertile men

HSD:

tivity of 3 B-hydroxysteroid dehydrogenase for
pregnenolone was markedly increased in 4
out of 5 infertile men in comaprison with
the control of a aged man and a varicocele
with normal spermatogenesis. In contrast,
4 out of 5 infertile men had lower activi-
ties of 17a-hydroxylase for pregnenolone than
that of the control. There was no significant
differences between the control and infertile
men in the activities of 17a-hydroxylase for
progesterone, C17-20 lyase for 17a-hydroxy-
progesterone and 175-hydroxysteroid dehydro-
genase for 4-androstenedione.

Discussion

Twelve infertile men of azoospermics and
oligospermics with the sperm count of less
than 4X10%ml were examined in the pre-
sent studies. The histology of the testis de-
monstrated either aspermatogensis or at lea-
st severe germ cell maturation arrest in spe-
rmatogenesis. The intratesticular testosterone
concentrations of the infertile men examin-
ed were markedly higher than those of aged
men. It has been noted that testosterone

hydroxysteroid dehydrogenase

concentrations in the testis is approxymately
100 times of the serum levels?, and that
the maintenance of normal spermatogenesis
requires high concentration of testosterone.
Recently, Baranetsky et al® reported that
physiological doses of testosterone can initia-
te normal spermatogenesis in patients with
hypogonadotropic hypogonadism. Therefore,
the intratesticular testosterone concentration
per se seems to be sufficient to maintain nor-
mal spermatogenesis for the infertile men in
the present studies.

On the other hand, the activity of 38-hy-
droxysteroid dehydrogenase for pregnenolone
was markedly increased in the infertile men
comapred with the control with varicocele who
has normal spermatogenesis. In the infertile
men, 17a-hydroxylase showed lower activi-
ties for pregnenolone substrate, whereas the
activities for progesterone substrate showed
similar to the control. Our results are con-
sistent with those of Oshima et al® who sta-
ted that testosterone formation may be greater
by way of 4-ene-3-oxosteroid pathway in
some group of infertility. There is a posibili-

ty that Leydig cells produce testosterone by
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the way of 4-ene-3-oxosteroid pathway under
a specific condition, while 5-ene-3-hydroxy-
steroid pathway for testosterone biosynthesis
is dominant in normal human*. C17-20 ly-
ase in the human has higher affinity for 17
a-hydroxypregnenolone than for 17a-hydroxy-
progesterone and the property of C17-20 ly-
ase for 17a-hydroxyprogesterone is low affini-
ty and high capacity for the substrate®.
Then, both pathway of testosterone produc-
tion from pregnenolone in the human may
have a physiological significance to main-
tain normal testosterone concentration, beca-
use sufficient amount of testosterone was form-
ed by way of 4-ene-3-oxosteroid pathway in
some infertile men.

The seminiferous tubules in the human
could be isolated by our method of two step
incubation in the collagenase medium. No
apparrent pathological chages in the isolated
seminiferous tubules were recognized after the
application of the technique. We reported
previously® that testosterone may directly
act on the seminiferous tubules in the human,
since no significant conversion of testosterone
to dihydrotesterone and androstanediol did
occur in the tubules. Most of testosterone
incorporated into the tubules seems to remain
as testosterone itself. Saturability of testo-
sterone uptake probably indicates that the
amount of incorporated testosterone in the
tubules was limited by some factors other
than the testosterone concentration outside
the tubules. The testosterone uptake into
the tubules from infertile men with severe
maturation arrest and aspermatogenesis was
significantly decreased (p<<0.001).

The seminiferous tubules contain at least
two spieces of protein which have a specific
affinity to affinity androgens. They are and-
rogen receptor and androgen binding protein
(ABP). Although intercellular localization of
androgen receptor in the seminferous tubules
is still controversial, Sar et al.” observed
selective accumulation of radioactive testoste-
rone in Sertoli cells, but not in spermatogonia.
Lyon et al.¥ demonstrated that androgen
resistant germ cell line could transform into
spermatozoa in male mice where chimeric is
present for androgen resistant and normal
genotype. They suggested that Sertoli cell
is essential base of androgen effect on germ-
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inal epitherium.

Androgen binding protein is produced by
Sertoli cells under control of FSH”. Musto
et al.’® reported that ABP concentrations are
low in infertile rats with Hre gene. Fu-
rthermore, there is a significant correlation
between intratesticular testosterone and ABP
levels'”. These probably suggest a interre-
lationship between androgens and two kinds
of biding protein, androgen receptor and AB
P, which are produed and localize in Sertoli
cells. Testosterone in Sertoli cell may in-
volve a role of initiation and maintenance
of spermatogenesis. In fact, testosterone in-
duces meiotic division of germ cells'®. Fu-
thermore ABP also plays a role of transpor-
ting testosterone to the epididymis through
the lumen of seminiferous tubules.

From the recent knowledges mentioned
above, testosterone may be present in Sertoli
cells as protein binding complexes. The
amount of testosterone incorporated in the
isolated tubules in the current study may
reflect the capacity of accumulation of testo-
sterone in Sertoli cells. Our rtsults of signi-
ficant decrease in testosterone uptake into
the seminiferous tubules in idiopathic infer-
tile men may suggest that some group of
idiopathic infertility could result from insu-
flicient androgen binding systems in Sertoli
cells, eventhough there is abundant testoste-
rone outside the tubules.
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3) e BRSSO SRk

#15ml iz R—RE LT 3mg O FERSVEE
N5k %, Rosevear? 5D HHEIZHE> T Dowex 50X
2 (H* %) (200~400# v+ =) 5ml L{EUTHEL,
105°C, 66IRFIIAS MR L, IRIEE e L2 o 2R
Bhe Uiz,

4) FEOR—R—yu= ST T 44—

TRE O B 2 A CRB L 72,

1) n-7%/)—n:FEE:K (4:1: 2v/v)

SR T 8 IR

i) n7¥/)— 0 Wilg:Ak (4:1: 1v/v)

=R T 8 KR

iil) nFH¥2—n:7br:iK (5:5: 2vfv)
EsS-Raliii) e

5) FEoRFERRL

Seegmiller 5 DHEIHED TIT D7,

6) FEDOBERFHIMFE

7 73 EEHAR

okl 6 N#EE T 105°C, 24 Wl < Ik g
L, A3z K.L.A IE7 X BABSHHEE 2 HWTiT

o7z,
III. 3E BX K #&

1) #FLrm= 74 -0k DB
(g2)

B 1SR LI R TR O Mg SEic oW T, Y
Rz AL LTHELES Y b — 2BZF 21T
F. Dt PIEFREO RV b —2 & T, A7ERTE
DRy b= ARTH S, IOV b — ARG

5 10 15 20
TUBE NUMBER

Semen samples from healthy fertile men

25 5 10 15 20

TUBE NUMBER
Azoospermia

K2 CHROMATOGRAPHY OF THE RIBULOSE CONTAINING SUBSTANCE FROM
HUMAN SEMEN AND AZOOSPERMIA ON A COLUMN OF DOWEX-1 (OH)
(10 X 60mm)
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# 1 # -3
?1“?59'0;(1353 gzzzz:: Samples Semefr; rili'loemm};ialthy Azoospermia
ructose—
Bromine-oxidation Resistant Sugar D-ribulose D-ribulose
ol LR Max.1 670nm - Lysine Lysine
- - re -
Lmiooi-Hi Max.2 540nm . Histidine Histidine
o s Argini
Diphenylamine-R Max. 610nm | green A‘:rgmlfle o Argm;fle ”
a
Resorcinol-R Max. 490nm | yellow red SPATLIC Aol hEar “.: &
; . Threonine Threonine
Cysteine carbazole-R| Max.  540nm | pink . -
. erine
CySt%inrf\ecigllﬁzszle R Max. 15min | pink Amino acid Glutamic acid Glutamic acid
Proline Proline
DABEFEFFRO Zh & —E L 30~45ml o [Hlic B Glycine Glycine
LTHEY, EFERICTERTECHESP 2HREE Alanine Alanine
EhTina. Valine Valine
DRy b= ARG EEYD, IEROBT v Isoleucine Isoleucine
Bz, —BEBRFTCHKE ST 5 & AERIRITRAET Leucine Leucine

5.

IOWEPE e PEFERFIRY T W TIE, VT ae—
A=RTZA FTHDHZENHPAL TN B, EEETIE
BEOFROBGE SN LR—PETH D, HB W
ZOBEMETHENE I PRETHHMT I OSREL
TCRRBHT S W CAT ORRET & 3 7.

(2) SyBEL 7oz oW T D4

1) BEERRSTICoWT

REHCEENAER T IOV TN ERA L7120, R
D Rosevear HDHFEIZ L VB E2 Dowex 5012k b
KFEL, WEREEEE L LT LU FOMBEEITro7.

a) FERIG (1)

# 1 3HEERISOERTH 5.

TNA—R-FF Y E—ERIE, TNI =2
Wb A, Brom EBMLIZIEHIMEEZR L. Ay
WA bEr PBRIRV b —2THBY Tr—2IT
ST 75540nm L 670nm I RILEEA AT B, Je
RSk chole, oIy 7==—17 Iy

BT BRI A 12610 nm (258 b, T GTHITE

B, VI ) = VRIS TR A I34900m, Rt
FNTERE, AT 4 - AN — VIS Tk e
KIZ540nm (258 b, BEEARIHETH T, Eie
VAT A AR VRFSORII, REERAORA
BRI 23155 Ch ok,

D EORRE Y C ofHbRL 7 M -2 Th D
VT B =2 THED I ERBEES L.

b) WHEEEDR—S—Fue b 5T — (%2)
HEHERES X U4 b — 2 ORI & RO = A
HOBECT T h 2 WBHASE, 7rvaey - U UBR
¥ 7=v UV EBREC o TRESETHEE R |

BILURAATHELR 2R L. RE L GH DB
y7r—REI{—FKL7.

) BESREFEHIBRR

BERIEXVAYEP CEEh 8T M Ths =
LHHIREICR Y, REELVY T r—2Ths oL 25T

£ 2

n-Butanol 4 n-Butanol  4n-Butanol  5l0-Anisidine- [p-Anisidine- o —

Acetic Acid 1|Acetic Acid 1|Acetone 5/HCI HCI phosphoric aeid

Water 2|Water 1|Water 2
Sample 0.34 0.37 0.41 Pink Pink Dark violet
D-Ribulose 0.34 0.37 0.41 | Pink Pink Dark violet
D-Xylulose 0.37 0.42 0.46 | Pink Pink Dark violet
D-Arabinose 0.28 0.27 0.30 Brownish red | Brownish red (=)
D-Xylose 0.30 0.30 0.33 Brownish red | Brownish red (=)
D-Ribose 0.33 0.37 0.37 Brownish red | Brownish red (=)
D-Desoxyribose 0.40 0.51 0.51 Dark red Dark red light Violet
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BEND, DEIMPLEY STr—RThr0ERETS
ez, BREFERAL, BEolb¥ETh sMFEEE
EiRay i

KRR D iERERE X D-ribitol-dehydrogenase D
HzEZFBZehb, FEOEBRRERL HOERYET
CEENDERIDRY 7vn—2 Th 5 LRESHATE
V.

d) 7 /MR (%3)

ZOWEN=vE R VKIGBEETH 272 0REE 6
N#EETL05°C, 24RFHIEE P TR, 73 /B O
2P, oMY FVERBIEI VELRZT I/
Bl Lie. WEL bR—OT7 I /BRI,

iv. # %

TR T BRI RESE, AR S
NTER, = LICH4EZS DR ER OB S ALEN
WEOERITDEE L.

T2 T EEBINIIE T 2 D2 D LW R M ST
ZBT5Y vEBEAE LTRH Shic) e — 22
FEA KRR, b NIRERE, b MR, AR L o—E0
ETERIRLIC DA FET DBk bOThD Z L b b, &
FEAFIATA BPOBEBEHETW D AREEEE X, B
FHHE L OBEICOWTREL TE 7.

ZO—HEOWFEL LT, THRERERAY, BT, Wik
ML, MEICBITIBY Tu—2-R7Z2A KO FLE
DHEEZRELIL TS, FYBINTHICOFELT
WEZ LB L. % T CTAMEIEFR TARS
. HBFEOSFWHINE L VBT WS hs 0, b
ZVnEHTREMm TR, BRESWHEEPLLVEELESH
TWBD»EM5ENT, EHTIEREORREHVW,
T ORI A BENTEET B NEY, ERFETSH L
FTHIEEFRERE ORMBERIEIED THEINEWI R
oW THRE L7z,

NS TIEE ORWEAI 5 ml % 10% b Y 7 v — L FRER
EVHHL, ZhE ) TRV TLAREL TAY 7AKET
2 ) — N SEEED, ZohhrbRy -2 ki
FELrLTEbLNYWHEE Dowex-1 (OH Hl) H 542
v FFT7 =X VRO RU b= RBHEESIIE
HREWR L RN B o vs ik E30m] ~45ml Ic B L, FEH
R EFFEICER2HEL{EFEAL TV Zox
v b ARG R ED THWERA, BERIE, _—%
—7wu=x 777 4—0 REfE, SEEH, BEREGR
HIZX VAYERDEY T e —2 LPREI NI,

¥R SISO T X B RH Ehis. B
EOFBFERNL D EFBIRL ) SEEERTWELRLTY
Tr— R R ETARTF FHEYE DR TR OBk

R TIEIC BT Y Tr—2-RFE A F

ARESRE 30 % 1 %5

CATFEET D Z L L.

) T r—2-R7 2 A Vi3 R 0X T,
TIEBEORRPICLFET 522200, APEPSLS
FLOETHMbskO Lo, EHEBRABERE
HOLEASNTWEREIBETSH 5.

RSN R E s = R L F—RIR & LTI
FIHRSMC T 2 fc ORBEBRFHShTwaz &
FEEMOBRETH LD, FRFCNEREFFIHEShE
LML TWad. KT PefFETd ) T e —2-_7
Z A RDRFFOMEB) = 7 L X — i ONTERE L o T
WEPE I PWELEHGREAS IR, EETEOR
HEHICOFEL, CORMBERIEFFKRD 2 TH5Z
s, EBIT R X —LOMEORTE L, BEBX
VR EENTOY T u— -7 4 KO BEL JIE
L, BFRBuE L ofh#icon T, S bk BEDE
TERRR M BB EICB T B EAMM ORBIZ OV TS HK
ML T MERD D LEZS.

X #

1) REAS : BIEATM O I R S hk
Yy Tu—2EHBEIcoVT, ALY, 42:
68, 1970.

2) ¥ WS AIRRIKICTEET S DR Y T —x
ERUHEICOWT, AR, 16: 160, 1971

3) RMAEM : v P HKCARHEAZDRY e —
AEEOWME I o v T, HAEE, 18:17,
1973.

4) g . A HT, WERic B VTR —
A=RTH A F, BALEFE, 28:57, 1983.

5) Mejbaum, W.: Z. Phisol. Chem., 258 : 117,
1939.

6) Mukhjei, S., Srivastava, H. C.: Nature, 169 :
330, 1952.

7) Dreywood, R.: Ind. Eng. Chem. Ana. Ed.,
18 : 499, 1946.

8) Bial, M.: Dent. Med. Wochschr., 29 : 477,
1903.

9) Rosevear, J. W., Smith, E.: J. Biol. Chem.,
236 : 425, 1961.

Study on D-Ribulose-peptide in

azoospermia

Motohiro Ito, Katuo Arisawa
and Yoshiaki Nakaoka

1st. Department of Obstetrics and Gynecology,
Toho University, School of Medicine

Hitoshi Watanabe and Hisao Amano

Department of Biochemistry,
Toho.University, School of Medicine

A peptide containing D-ribulose was found in
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reproductive tissues such as the human semen,
human follicular fluid, chick embryo and fish egg.

This new compound was referred to as ribulose-
peptide. This compound may play an important
role in biochemical embryogenesis.

In our previous paper®, it was suggested that
this substance was present in both pig sperm and
seminal plasma.

However, the origin of the ribulose-peptide
were not established, and it is the purpose of this
study to see whether the ribulose-peptide was de-

g - AR - P -

Wi - KE (91) 91
rived from only the spermatozoa or the accessory
organs of reproduction.

Specimens of semen were obtained by mastur-
bation from 2 azoospermic men, and then the
methods used in this study have been described
elsewhere®.

As a result, the present study demonstrated the
presence of a similar ribulose-peptide in azoos-
permic seminal fluid.

(Z2A) - WEFNS94E 3 H28H)
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Angiotensin Converting Enzyme in Human Semen
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B ¥ A H o "7 ¥ % B K
Kouji FUJIOT Teiga TANAKA Motomu MATSUHASHI

Kk E &R % R = # — B

Masaharu TAKANAMI Akio MAKI Kazukiyo MIURA
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H OH R X &K 18
Koichi NAKAYAMA Masatumi SHIRAI

Ko ANDO

Department of Urology, Toho University School of M edicine

ERBT LSPIOBFEERE ORMF O7 > P4 7 o v L B#iRER (ACE) PEEERRIE L7z, MES
#i%, cushman-cheung #® Lieberman %54 Gz,

R IR ORH131483£242Unit (Unit: nmol/ml/min) ©, #EEETHE24G ORI <13, 2101+859
Unit T, EHE L ORICHFANIC p<0.05THEXELBW L. HTHEREL LT, Eliason-score 0%
& BRI ERWTEY, FEEHTIE, HFRE EBRICENT, EXREICH L TAERE2ED
o, ¥ETESNRERE (SMED 2B W T LHBERZEER D SMEIL i2B T, score OFEIZ2135+899 Unit
T scorelOfii12734:1307Unit TZ ™ score T p<0.05 CHEAR 5% Hide. AEFEREF D iR o
angiotensin I {33F-#953.9+£22.6pg/ml T angiotensin I1/334.7+9.16pg/ml TV, EHFTFORHEhE

ELRULThok.

(Jap. J. Fert. Ster., 30(1), 92-96, 1985)

I. # =&

Ty VET vy o BEWEESE (Angiotensin converting
enzyme, LT ACE LH$4)P (%, angiotensin I %5
FE#E angiotensin I Wt 2REET, AEENICIE <
AL, BRI, B - M ISR b5,
RARERDL, TIVR=VERE,T T A Mzt
SRR THIF=F—FILE—METHD LHESH
Tn39,

P IZB 0 2T OEBICHLT, =2V 2
VA VRVEFREERERT AL NI DL ke, 2 iR
NEH(ET 5 ACE OfFERREL 5. bhbiu,
Fiitho ACE REZWETS 2Ltk Y, ARFEOR
THEBREICE 2 2B E RN Lo T#E+5.

II. ®EMHEELAESE
BREMENS, ERBFIHIL, REE2HE LCRR

REFELMERERE ) e 7 v a v v v 2 — IR
AR 2 28 Ll BRI B H 50 X D 755
BB, 7, b OBYERIEERS OO REZ,
Eliasson score® DZEHETH 2R OBAHERHE (OF
R (1) #HWCTHM LI, = ORFIEOREHE
1%, iK™ sperm density, morphology, motility,
sperm motile efficiency index %= DIREEIZIGETTO,
1, 3, 10& score TRElL, =D 4IHH D score DR
TR REHINCET 2 Hich 5.

ACE ORIELHZ, FAFMTHERLERL, Wz
EOTRHIRO—MREZ T2k, ~U Y VRIEER
& RN %7.5% Ficol JRIZEG L, 250Xg. 1547[E=
ETELL, RSS2 AL T, chebble Lze.
ACE D#llig#:1%, Cushman-Cheung #¥:® Lieberman
Bk .

Angiotensin I, angiotensin Il D521, radio-
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#£1 HiRoOKBAHERLE
B A (Eliasson score »Z5i%)

Sperm Density (10¢/m¢)  Score | Sperm Morphology(% normal) Score
=60 0 =60 0
40—59 1 50—-59 1
20—-39 3 40—49 3
<20 10 <40 10
Sperm Motility (%) Score | Sperm Motile Efficiency Index Score
=60 0 =70 0
50—59 1 50—69 1
31—49 3 31—-49 3
=30 10 =30 10
Strong Agglutination = 3

LLEDRBE D Score DML Y MADKELRD L 5 ZHET 3

=1IER 2~4 RENFEDOhD 5~10 &N
=11 BEORRE

immunoassay & Fviz.
III. Bl & Rk &

1) EWBToOR ACE RE

EREFI 0 Biffho ACE J4E |3, 1483+242
Unit (Unit: nmol/ml/min.) Th-o7-. MiFHD A
CE MEEDEREN25~50Unit ThdZ b, i
ficid ACE 25 TS EhTwns Z L AN
Lz (E1).

Unit
200lll Unit : n mol/ml /min.
o mean : 1483
° SD: +42
8
4
1000+ o

M1l EEBFoOKEDoT L IAFUVUE
#Esk (ACE) BmEE
2) $EESHTE ACE BB
a) #ERTFHEL ACE BEE
SEEETRE206] O o ACE J4ES1%, 21014859
Unit ¢, EXBTFOREHEFD ACE BEICHL, &R
RERLUT CHEROEMERD = (K 2).

BER - B 2 - wmk e t- =0

ol - @I - wE (93) 93
Unit
4000 3
: Unit - n mol /ml /min.
mean : 2101
3000 ¢ SD : +859
8
8
2000 3
20
88
8
1000} ’

K2 #TEREoORhoTr v AT vy
VMRS (ACE) EE

b) Sperm density & ACE R

68 DATHE B E D sperm density (BT 5E4%4 D
score + ACE JEs%&Hii L CH7%. score 0ff (n =
12) @ ¥y ACE B 1%, 3163+1340Unit T&H Y,
score 1§ (n=4) %, 2341+919Unit, score 3 Ff
(n =20) %, 2566-=1106Unit, score 10f£(n =32){Z,
2454+1200Unit Tho7z. ZhbAHM D ACE B
2, AEZEEA LN L o 2, EFEE (N#) o
ACE JBELH#LTHS L, score 1T, AEMNRE

U T
Unit © n mol/mi/mi
o ml/min.
§000 ’ :
4000 : .
S e

20004 : . . |

S

N 0 1 3 10

Group

M3 BIFEREECBIIETEROERbPOT
v F vy vEHREERE (ACE) #BEE
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FEE® DN, score 0, 3, 100R13%, fEBRER 5 %LL
T OHRAFHZEREZERZ Lo THIMLTW (K3).

c¢) Sperm motility & ACE &£

score 0Ff (n=22) ® F¥y ACE JEEF 1%, 2469+
1145Unit ©, score 1# (n =12) %2526+806Unit,
score 3#f (n=12) (%2814+1185Unit, score 10 ff
(n =15) 1X2740+1567Unit Tho7z. Eiz, Zh b4
MO ACE BB 1CiX, FEEIRD Lok,
LL, IEEH LT 5 L4 score L LERES %
DUF Gt it B insignz 8w 7z (K4).

u Unit . n mol/m| /i
. ‘min.
7000 /
6000 *
. "
4000 : ’
: i Aok *
¥ : ¥ -
i
20001 H b * i
T § " 7 &
N 0 1 3 10
Group

M4 BFREECST 3R FESR LR
o7 vIVATF vy vEREEE (ACE) i
BE

d) Sperm motile efficiency index (F§-FEBIFETSEL,
SMEI®) t ACE BB

SMEI @ score 0# (n=19) D}y ACE JREEIL,
2135+899Unit, score 1#f (n=23) [%3603+503U-
nit, score 3f (n=10) {X2568+1159Unit, score
108 (n =39) TiF2734+1307Unit THoTz. £ 7448
> ACE BEZHBLTH5 L score 0L score
108 & O CHEHEMICEREORMERBY . —JF, IE
HHLHE T 5 L score 0TI, AREAZEIRED LR
D723, score 3 L 10T, fEMREBS5 %LLTFT
FERIFHICE Bz R (K5).

3) ¥E#ER D angiotensin I, angiotensin I LS

IEEE (n=10) O¥FHEHR DI angiotensin I AL
1368.4+31.2pg/ml, angiotensin II{%35.3+16.4pg/ml
Thole. —F, ERTELRAEER (n=20) T
¥, angiotensin I DIEEPREHEPIREEIL 53.9+22.6 pg/
ml, angiotensin I11%34.7+9.16pg/ml T&H>7-. ACE
FEMED B WANRERE C angiotensin ITJEEEAESINL T

MR o7 vV T vV v EBREERIC OV T

AARESEE 30 4% 1 %

Unit 2 n molmi /min.

Unit
7000
$000 o
4000 o ° "
z" = s .88
: - i
& 8
2000 . 3 o i
a go ° §
F . . ¢
N 0 1 3 10
Group

5 BFARELE BT 5HFIES IR
(SMEID) :¥ftho7 v o7 vy
vEHRBF (ACE) g

Pg/mi Pg/ml
450
1004 H0
130
504 120
10

angiotensin II

M6 BFREEICRTDHEEHE RO
angiotensin 1. II. j&p

angiotensin I

BOTEHIENDETR U, EREL RBEDWEET
Holz (X6).
4) Ifiif testosterone, FSH, LH, prolactin ff &
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ACE jpe

Sperm density, sperm motility, SMEL ®#% score fif
28175 ACE jBEEL testosterone, FSH, LH, pro-
lactin & DOFABIBIRZ At L7cs, MBI ohdo
Ty

Iv. £ %

b MEERICIX, Br OWBOFEPRESA TN
0, FD—oL LT ACE OFERMLATNED, Z
D HiskIZoWT, Depierre H91%, b MR XY A-
CE Z¥8L, flifsko ACE L E{bgmiciig Lz &
5, TOFPMEEEHEL Tw 5.
5101, b bRZERKERE L VY ACE o247, Rk
DFEREZHTWS. LL, Rizhthsko ACE 1%, fifi
H3¥kD ACE LR VWEMETH D2 LI 22D, ¥
o ACE i3, RisZIffiRTh 2 LERL TS, £

* 72, Yokoyama

MEF(N—Fv-BF)
FLBIILAS |y
-— AN AT
ERFXZS

I55 A2, 2
AT ;

VoD Z p o |
TrIATI
EHREE

Vo Z o |

TETITAV b
B7 %= iR LG

7z, Cushman 5%, F v MEHHIZ ACE 2MEfET
T EERELTRY, HRLIZ, 7v MEIEAME
iz ACE OFFFEERL, FTORPEE & oGz #
HFHLTWS. 20X ) IcHtho ACE i3, iifskoR
FLSMNC, HISIAR, BIZAL, SBIHHROBEROIFENE
ZbNd. LL, F¥ifEicfifeT s ACE 04HEHy
BFICOWTE, HEDLZAELAHTHS.

Loy e TUTAT UV IREF= AV I VLY
FoOBfFEE RS L, ACE (I, angiotensin I % angio-
tensin MICEWL, 75V X =V 2 NBLAEE7 77
AVICTE3F%=F—FY N LA—BETHDZ LIZFEI
WA= (K T7), 20X 9 A, M - gk cE
DONTEY KA CPEER ThBz2Tna L&
Zbhb. Igic 8%, in vitro i2BWT ACE 2k 3
75V %=1t angiotensin 1 DEEZRIEFA 2RFZCL,
ACE 2LV 77 V%=1, BR2IEAEE LS, an-
giotensin I (%, #I60%7° angiotensin I IZZEH| S 7z
LHIEL TS, RIEHRHE D angiotensin 1T AT,
Nk EFFEORELRSThHOENPbELZD
L, ¥ifEiho ACE 1%, XL LTIV %= DREM

B - P - AR - WU - B =00 - Pl - | e K

(95) 9

MEHZfT>Tna Lo LIS h, ZofRE LTF
FEEEOMB 2SR L TS EEZLRS.

V. #& ®B&

EH BT & PHAITEBE ORI o ACE JRE O]
EETRV, BTOEBECSZHELRHLEL.
ORERIIUT 0L Thot.

1) EXRSTFOREED ACE JBET, 1483:+242Unit
(Unit: nmol/ml/min) THho7.

2) #RETIEFO R ACE JE51(%, 2101£859
Unit <, EFELOM ICHIFNLAERER 2 Bk
(P <0.05).

3) K& L L T Eliasson score D258 (B
KB 2RV

a) FETIRE - SEFIRICEWT, ERE L oIk
A EER RS (P <0.05). L2 L, % score [
TOHEHETRD bR,

b) FFEBEIEE (SMED® 2T, score 0
#1x, 2135+899Unit, score 3 Ffi132568+1159Unit,
score 10f£1%2734+1307 Unit TH 5. IEFEIIHL T
score 3, 10BHIAFICHIML Twie (P <0.05) 25,
OHTITAROEIRD b2, £ score HT
1%, score OFfL score 10D CHHFMICHEE R ZE
Wiz (P <0.05).

4) RFFEF OFHfEF @ angiotensin T J2JEF1353.9+
22.6pg/ml, angiotensin I1(%34.7+9.16pg/ml Tbh Y
EFEHOFFETRELRICTHOk.

UEX VRO ACEZ, =v - 7Y 7 vA %
AL CRTEEREICEELABRYE DD L L.
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Angiotensin converting enzyme in

human semen

Kouji Fujio, Teiga Tanaka,
Motomu Matsuhashi, Masaharu Takanami,
Akio Maki, Kazukiyo Miura,
Koichi Nakayama, Masafumi Shirai
and Ko Ando

Department of Urology, Toho University
School of Medicine

In normal and 95 cases of infertile seminal
plasma the activity of angiotensin converting en-
zyme was mesured by Lieberman methods modi-
fied Cushman-Cheung method.

The result were evalueted as follow :
Azospermia had higher concentration of angio-
tensin converting enzyme than normal seminal
plasma (P <0.05).

Using the modified Eliasson score (Toho me-
thods) in semen analysis, on the sperm density
and motility the level of angiotensin converting
enzyme of infertile seminal plasma elevated high-
er than that (P <0.05). Especialy, on the sperm
motile efficiency index (SMEI), score 10 group
had higher concentration of angiotensin conver-
ting enzyme than score 0 group (P <0.05).

The angiotensin I and angiotensin II level of
infertile seminal plasma were detected as well as
normal those.

This studies were indicated that angiotensin
converting enzyme in seminal plasma was con-
cerned with sperm motility.

(245 WEFn954E 5 A21H)
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Hormonal therapy for idiopathic

male infertility

Hidenori Sumiya, Kenji Kawamura,
Haruo Ito and Jun Shimazaki

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

Shino Murakami

(Department of Urology, Asahi-chuo Hospital)

Seventy-three cases of idiopathic male inferti-

K BN 5 F ARIAE O R v ' R HAME&EE 30 % 1 5

lity were treated with hormonal therapy; forty-
five with clomiphene citrate (25mg oral daily),
six with human chorionic gonadotropin (HCG,
1000 IU twice weekly), and twenty-two with
HCG (1,000 IU) and human menopausal gonado-
tropin (HMG, 75 IU twice weekly).

1) clomiphene citrate

Only three patients impregnated their wives
following treatment. Sperm cocentration impro-
ved in 37% of the patients. During treatment
LH, FSH and testosterone levels were risen sig-
nificantly. Prolactin levels remained unaltered.
Patients with elevated basal FSH levels did not
respond to the treatment.

2) HCG

No patient improved their sperm concentration
and sperm count. During treatment FSH levels
were decreased significantly.

3) HCG/HMG

Only a patient impregnated his wife following
treatment. During treatment teststerone levels
were risen significantly.

(ZAF : WAFN594: 3 H10H)
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Clinical study on varicocele usiug

with infrared thermography

Masami Matsushita, Nobori Shimatani and
Kuhei Hirooka

Department of Urology, Kansai-rousai
Hospital

Sadao Kamidono, Nobutoshi Oka,
Takeki Hamaguchi Hiroshi Okada,

Minoru Hazama, Osamu Matsumoto and

Joji Ishigami
Department of Urology, Kobe University
School of Medicine

As a means of objective diagnosis, prognostic
evaluation and causative examination of varico-
cele which is related with male infertility, an in-
frared thermography was applied, and interesting
findings were obtained.

The subjects were 33 patients of varicocele
(of which 30 cases complained infertility) and
seven normal controls. When the scrotal skin
temperature was measured by thermography, the
testicular mean temperature was 1 to 2°C higher
at both sides in the patients as compared with
that of the controls, and the temperature of the
left side tended to be higher than that of the right
side. After the high ligation, the right and left
side difference was eliminated, and the testicular
mean temperature became closer to that of the
normal controls. In relation to the infertility, the
semen findings tended to be worse in patients
with higher temperature.

Consequently the infrared thermography was
useful in clinical examinations of varicocele, and
the relationship between this disease and male
infertility was suggested.
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Precocious Puberty due to a Hypothalamic Hamartoma.
Studies of Sleep-Wake Pattern of Luteinizing Hormone
Release and Testicular Steroidogenesis Activities

Kazuhiko SATO, Masahiko HOSAKA, Yuhzo KINOSHITA
and Ryuichi NISHIMURA
Department of Urology, Yokohama City University School of Medicine

Absract: One 9/12 year-old boy with precocious puberty due to a hypothalamic
hamartoma was described. The testicular capacity was 8 ml in both sides. The genitalia
revealed Tanner’s stage 3 and pubic hair stage 2. Serum testosterone concentration was
significantly high equal to the normal level of adult male. Serum gonadotropins was
normal equivalent to the age. Stimulation of gonadotropin releasing hormone (Gn-RH)
and human chorionic gonadotropin (HCG) showed normal response observed in normal
adult male. Serum gonanadotropins, especially LH, was increased up to the maximum level
at the period of the rem stage which was induced by trichloride. Then, sexual development

of the boy was classified as mid puberty.

In studies of testicular steroidogenesis activities, 38-hydroxysteroid dehydrogenase, 17a-
hydroxylase, C17-20 lyase and 17p-hydroxysteroid dehydrogenase were active as much as
aged man and a varicocele with normal spermatogenesis.

Histological findings of the testis revealed development of germ cell to spermatocyte,

in part, to spermatid and mature Leydig cells.

It is likely suggested that LH release in sleep can induce testicular enzyme activities
to produce testosterone from pregnenolone, and that mid puberty already has normal func-

tion of Leydig cells.

Key wurds: Precocious puberty, gonadotropin release, Leodig cell function

(Jap.J. Fert. Ster. 30(1), 109-113, 1985)

Introduction

Although central nervous system tumor su-
ch as hypothalamic glioma, astrocytoma and
hamartoma may cause true precocious puber-
ty, hamartoma of the hypothalamus have
seemed to be rare. Judge et al specu-
lated that hamartoma acts as an accessory
hypothalamus. Recently, Hochman et al?
reported immunohistochemical demonstration
of luteinizing releasing hormone in the
hamartoma removed from 2 11/12 year-
old boy with precocious puberty. They also
suggested that hypothalamic hamartoma may
autonomously produce luteinizing releasing
hormone. However distinct cause of the
sexual precocity induced by hamartoma re-

mains to be unknown. The present report
was aimed to evaluate the endocrine status
of precocious puberty with hypothalamic
hamartoma. For the purpose, we studied
the sleep-wake patterns of luteinizing release
and testicular steroidogenesis activities.

Case Report

One 9/12 year-old boy was admitted for
the evaluation of progressive development of
external genitalia. The patient was the pr-
oduct of a full-term pregnancy and spontan-
eous delivery. His birth wieght was 3,400g.
Developmental milestone were normal. Ra-
pid physical growth, enlargement of the ge-
nitalia and pubic hair growth had commented
by one year of age. He had the deep voice
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of an adolesent. His overall mental develo-
pment was appropriate for the age. No fa-
mily history of sexual precocity could elici-
ted. At 1 9/12 yaer of age, the appearance
of a muscular was adolesent with normal bo-
dy proportion. He was 90.2cm tall and
weighted 16.7kg. The testicular capacity
was 8 ml in both sides. The genitalia were
Tanner stage 3 and the pubic hair was stage 2.

On radiograms, his bone age was about 4
year-old. Computed tomography revealed an
area of increased density in the interpedun-
cular cistern. There was no enhancement
of the dencity upon the injection of contrast.
The ivsible part of the tumor was removed
by neurosurgery. The tumor was histologically
determined as hamartoma. The histological
findings of the testis tissue was as follows.
In most part of the seminiferous tubules,
germ cells developed at least to spermatocyte.
The meiotic division was suspected and
degenrated spermatid were recognized in
part of the seminiferous tubules. In inte-
rstitium, there were obvious mature Leydig
cells (Fig. 1).

Fig. 1 Histological finding
cells develop to spermatocyte, in part,
to spermatid. Mature Leydig cells are
recognized

Methods

Endocrine studies

Basal levels of serum FSH, LH, GH and
steroid hormones were determined by radio-
immunoassay. Gonadotropin releasing hor-
mone (Gn-RH) test was performed by su-
bcutaneous injection of 100pg Gn-RH.
Blood was drawn before, 30 min. and 60 min.
after the injection. FSH, LH and GH levels

Precocious puberty and gonadotopin release
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were measured. For HCG stimulation test,
1,000 IU HCG was intramusculaly injected.
Blood was sumpled before and in the mor-
ning of the fourth day. The changing pat-
tern of gonadotropin release in sleep was
evaluated by the rem stage induced with
30 mg of trichloride per oral.

Testicular steroidogenesis activities
20-50 mg of testicular tissue was homogenated.
The cell free homogenate was used as the
enzyme preparation. Radioactive steroid sub-
strate of known specific activity was diluted
with corresponding authentic non-radioac-
tive material to provide a concentration of
steroid saturating for the enzyme. The
substrates used were pregnenolone (7.16
nmol), progesterone (4.06 nmol), 17a-hydro-
xypregnenolone (3.84 nmol), 17a-hydroxy-
progesterone (31.3 nmol) and 4-androstene-
dione (42.8 nmol). The coenzymes used
were NAD (120 sM) and NADPH (200
#M) for the incubation of pregnenolone and
HADPH (50 pM) for the other substrates.
The incubation medium was ajusted to the
volume of 3 ml contained the enzyme pre-
paration, 'C labelled steroid substrate, 0.25
M sucrose, 17 mM tris (pH 7.4) and 1.7 mM
MgCls..  Incubations were carried out at
37°C for 20min. in an atmosphere of 95 %
CO; and 5% CO; with constant shaking.

After adding cold carrier steroid (100 pg
each), extraction was repeapted three times
with 10 ml of methylene dichloride. The
combined extracts were dried over anhydrous
disodium sulfate and concentrated at 40°C
under reduced pressure. Ascending chroma-
tography was performed for the separation
of steroids on thin layer plates precoated
with silica gel G and G254 (4:1, w/w).
The solvent system of benzene and acetone
(4:1, v/v) was applied for separation of the
metabolites from progesterone, 17a-hydro-
xyprogesterone and 4-androstenedion. Addi-
tion to the solvent system, chloroform and
ether (4:1, v/v) was used for further separa-
tion of metabolites from pregnenolone and
17a-hydroxypregnenolone. The enzyme ac-
tivity was determined by the sum of meta-
bolites from individual substrate to testoste-
rone and demonstrated as nmol product/100
mg testicular tissue/20 min..
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Results

As shown in Table 1, serum FSH level
was normal corresponding to the age. Serum
LH level was minimaly high. Serum testo-
sterone showed markedly high level. The
level was equal to the normal level of adult
men. Gn-RH and HCG test demonstrated
the normal response recognized in normal
adult male (Table 2).

Plasma GH level was singnificantly in-
creased at the moderate stage of sleep moni-
tored by EEG. Plasma FSH and LH were
increased up to the maximum level at the
period of the rem stage indicating the simi-
lar level of normal adult men (Fig. 2).

Table 1 Basal hormone levels

Compound Case Normal level

FSH 4.8 4-42 mIU/ml
LH 8.8 2-32 mIU/ml
GH 0.6 <b ng/ml
ACTH 10.0 15-85 pg/ml
Progesterone 0.3 0.1 1.0 ng/ml
17gr?g’edsrt‘;’r‘gne 0.7 0.1 -4.0 ng/ml
DOC 0.2 0.02-0.2 ng/ml
HeDicaaey- 0.6 0.2 -1.2 ng/ml
Corticosterone 3.0 1- 10 ng/ml
Cortisol 97.0 40-150 ng/ml
Aldosterone 20.0 5~ 50 pg/ml
DHEA 0.9 1.2-7.5 ng/ml
DHEA-S 81.6 400-1500 ng/ml
Androstenedione 0.2 0.5-1.5 ng/ml
Testosterone 5.1 3-8 ng/ml
Estrone 56.8 5-40 pg/ml
Estradiol 16.5 10-40 pg/ml
Estriol 5.0 <5 pg/ml
HCG 3.3 <15 mIU/ml

K. Sato et al. gaddy g

3B-hydroxysteroid dehydrogenase activity
was slightly elevated in comparison with a
varicocele with normal spermatogenesis and
a patient with prostatic cancer. The activi-
ties of 17a-hydroxylase for pregnenolone and
C 17-20 lyase for 17a-hydroxypregnenolone
revealed similar value to a patient with pro-
static cancer, while 17a-hydroxylase for pro-
gesterone and C 17-20 lyase for 17a-hydroxy-
progesterone showed slightly lower activites
than these of the control. 173-hydroxyste-
roid dehydrogenase activity in the case was
similar to the aged man employed as control
(Fig. 3).

Discussion

In the patient with precocious puberty cau-
sed by hypothalamic hamartoma, basal gona-
dotropin levels were normal equivalent to the
age. Serum testosterone levels revealed signi-
ficantly high equivalent to the level in nor-
mal adult male. It was found that releasing
of gonadotropins, especially LH, were ma-
rkedly increased up to the normal level of
adult male during the rem stage.

Hormonal change during puberty have been
well reported®. Significant enhancement of
episodic LH release is seen in early, mid
and late stage of puberty. However, the
episodic release occurs only in sleep. In
early puberty, the episodic release of LH is
apparently lower than that in the mid pu-
berty. LH release in late puberty begins to
increse during wakefullness. In contrast, pat-
tern of FSH release is similar to LH, but
the level of FSH has been noted to be lower
than LH in both early and mid puberty.
The case was reasonably classified as mid
puberty under consideration of the gonado-
tropins releasing pattern.

Testicular enzyme activities concerning te-

Table 2 Gn-RH and HCG stimulation test Plasma FSH and
LH : mIU/ml, Plasma testosterone : ng/ml

Gn-RH test HCG test
Before 30min. 60min. Before After
FSH 4.4 9.8 9.4 — —
LH 10.2 87.5 85.4 — —

Testosterone — —

= 3.62 18.06
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Fig. 3 Testicular steroidogenesis activities

stosterone production during puberty has re-
mained unknown. 3j-hydroxysteroid dehy-
drogenase is recognized by histochemical te-
chnique in both testes of new-born within
two days and of 16 year-old boy following
the administration of HCG, but not in the
testis of boys aged 5 to 6 year-old”. Also,
the dehydrogenase in rat testis is markedly

enhanced at the begining of sexual matura-
Mizutani et al®. reported that a 7
year-old boy with virilizing interstitial cell
tumor showed a significant formation of 4-
ene-3-oxosteroid from pregnenolone in the
testicular tissue adjucent to the tumor Re-
cently, Oshima et al”. proved the presence
of enzyme activities related to biosynthesis of

tion®’.
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testosterone from pregnenolone in 4 year-old
boy with idiopathic precocious puberty, al-
though very limited 38-hydroxysteroid dehy-
drogenase activity. The boy revealed.tanner
stge 2 and no mature Leydig cells in histolo-
gical examination of the testis. Then, they
suggested that 38-hydroxysteroid dehydrogen-
ase might occur at the advance stage of pube-
rty in the human testis. In contrast, active
17p5-hydroxysteroid dehydrogenase is present
in immature human testis. Furthermore, ac-
tivation of 17a-hydroxylase and C 17-20 lyase
may proceed to the induction of the dehyd-
rogenase.

In our case, the enzyme activities related
testosterone metabolism from pregnenolone,
3B-hydroxysteroid dehydrognase, 17a-hydro-
xylase, C17-20 lyase and 17p3-hydroxysteroid
dehydrogenase, were distinctly present in co-
mparison with the control employed in the
present studies. Histological findings of the
testis demonstrated developed germ cells at
least to spermatocyte, in part, to spermatid
and obvious mature Leydig cells. As pre-
viously mentioned, the case had normal adult
male level of serum testosterone. LH relea-
sing was recognized only in sleep. It is like-
ly suggested that LH release in sleep can
induce activities of the testicular enzymes to
produce testosterone from pregnenolone, and
that mid puberty already has normal func-
tion of Leydig cell.
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46, XYq-in a patinent with male
infertility
Isoji Sasagawa, Tameyoshi Terada
and Takashi Katayama

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

Clinical features of 33 years old infertile male

associated with chromosomal abnormality, 46,
XYq-, were reported.

Physical examination of the patient revealed
normal habitus except the small testes. No sperm
was observed in the seminal fluid.

The plasma LH and FSH values were slightly
high in level compared with normal ones but
the plasma testosterone value was below the nor-
mal range.

Histopathological examination of the patholo-
his testes represented a germinal cell aplasia.
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1 Bl ST 4 ¥t / SChramm Iﬁ%(‘) s Tl @ 5 s 5

FELD | 1969 |30 | B o 5 g | 0% | Sepnnn AR | BHEmEmEA | 4mmA
o | wsp o . : ‘ Schramm 4 (+) | BEBESE B Kk

Wk | 1974 | 34 | B B g | 50X109ml | 50% | Peoram Tl | 5HMEE

3| w1975 |33 | & m | ox wy |y, | HEOWE B4k L 7 M E

O R o Bk
4 | FERCSED | 1976 | 28 | A8 B | 32x106/ml 31% i 17 & F i e S B K 5 EHH
, FET R~
5| #ifi o0 | 1980 |36 | L =74 | 86X10%/ml | 4% | Schramm 1% (+) | BEMEEMA | 3AME
%
6| miEem 1980 31| & W | K W | R W WA F LERIES 6 JE A
A TSR IAN
7| %451 | 1981 | 28 | B Bt 4% | 34x105/ml | 58% Wi 47 ¥ BHREEKR | g
R

8| =wom™ | 1083 |RM| & W |111x109/ml| 56% W W 158 61 H

9| #mow | 1983 | 44 | 4 IR | 11x109ml | 1000 oW ®oow 1

10| B % 4 | 1983 | 29 %gﬁﬁ 0.2x108/ml| 0% | Schramm % (+) | BEMSmMEA | 4/A8A
BIGIHTHY, BHMOENEDTHD. EHICED Medical Technology, 9(13) : 1133, 1981.

EE A EDBNZ, FIBR X DRI RIS EERHEICE
{, BEOZRETIET HMG/HCG JE#IC X D BSIEET
RO IR IS AR U 723 k& DFEFI A3 R4
THAT,

¥ E
FEEDZHETIE & PEo T THESTHE o fEFICR L

HMG/HCG % MifT L R o FHW 7 s % 38
W, ATH i2X ) 4 FBHEI I kB L 1 fl 23
L7z, AIRCH T 2 THSF O ATH (2 X 2 EIERE
Bl BBREIDIONE TH B0, WMEZRTELRZMHEY, T8
SIS X D FEIRET RS Te® L, ARk Zh L7 filid
HERFIDRFI TH 0.

(R DBEE 124 28 Al H AR 3 & i £
FLED)
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A case of retrograde ejaculation

whose wife conceived by artificial
insemination with husband’s semen
—Treated by HMG/HCG injection

for severe oligozoospermia—

Hideki Yoshida, Tohru Yoshida,
Masanobu Watanabe, Yoshifumi Naitoh
and Kazuo Imamura

Department of Urology, School of Medicine,
Showa University

(Director : Prof. Kazuo Imamura)

Takumi Yanaihara

Department of Obstetrics and Gynecology,
School of Medicine, Showa University
(Director : Prof. Tetsuya Nakayama)

A 29 year-old male visited our clinic with the
complaint of orgasm without ejaculation since he
had underwent a transabdominal operation for the
compression fracture of 5th lumbar vertebra 4
years ago. As he was a severe oligozoospermia
(sperm density : 0.2 million/ml, motility rate :
0 %) in the seminal analysis collected from the
bladder, he was treated with the combination
therapy of HMG/HCG for about 4 months. We
observed significant improvement of his seminal
findings after the HMG/HCG therapy and tried
the artificial insemination (AIH) to his wife.
His wife conceived after the 4th trial of AIH
using the semen obtained by modified Hotchkiss’
method and delivered a mature boy, weighting
3,390g, by normal delivery.

In Japanese literature, this case seems to be
the 10th case which was successful artificial in-
semination with retrograde ejaculation, and to
be the first case which was a severe oligozoos-
permia and was successful after the treatment by
HMG/HCG injection.

(A}« WEFIS94E 3 B10H)
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A Case of Retrograde Ejaculation ; His Wife
conceived and gave birth to a baby by AIH
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Takeki HAMAGUCHI Yasuyuki OKAMOTO Nobutoshi OKA
W H CIA ¥ o NN &
Hiroshi OKADA Minoru HAZAMA Osamu MATSUMOTO
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Sadao KAMIDONO  Joji ISHIGAMI
Department of Urology, School of Medicine, Kobe University

(Director : Prof. Joji Ishigami)
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Department of Obstetrics and Gynecology,
Chuo-Shimin Hospital, Kobe, Japan
(Director : Dr. Hideyo Takashima)

IS 34RO, WTHERERREORERG I, REEMATEE (AIH) 2R7%, §H28EEO AIH T
TR - BT L. BTENETEREO 7 7 7y 2 U v 7 Ve, E#ICT pH 7.4CBO%, £ 050
ml ZEEE L, BRETAHROREELEIT 2 HET, RO S W IORIRET R, BFIREE80X10%ml
JEENER66%, AR5 %ROAMEK 1~2/88F Thol.

KEFEDOEICBIT S, PTEREO AIH I X 580 - HEROELFIHE L EX O 5.

(Jap. J. Fert. Ster., 30(1), 124-129, 1985)

*

SR TS, Orgasm (2ffE>T, Emission
133 2 DR SHRE R &) RN ~YTT5 50T,
ERRIE DR b —RAEIRE L Shd. 5 RIE 2 IERIE
DiEPEL LT AIH #Zf7 LIESR - HEEICRkZ) L T
PN D 1 %R L= DT, ETFOICFRELREINL
;T 5.

il

E fl

B EIM

# : 5442101 19H

FEFR - R

R : Fri T~ &FEa L.

BEAEE : BEIRIN, ZRRATRERMT Al O, FHIR UYL
BEihw, FEi~SHEoL.

BUREE : ARIEHETH D, BERSLEICTER, BT
SERIMAE R BT L b b T RETH 5. 1855
HEfTA R TURA— T A 2350, FEOFH
ERBELTWARY. FEIFTARANBOORETD
Bh%, FEREMRIELT 2 40, JREEEMERAT, SRR
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HF, EFURARSENICEE ZRBY a2k, miFPH
WFhidg, RFELLBETHOR.

BUIE - SR S I TR, KM LAEROSMNE
HATEEED T, BBIBERT, BEoy (4 3, A
; 20X46mm, 72 ; 18X 38mm, FFEE FRIES, B
fEEPTRETTH U, BISZARIAEZ L RE 2B ol
BRBERELED TR,

REFTR : BEfTABED PR S, RREX 1T
el ZHRABITIRE L, i CEBIERG A SKD
T ER0ic. REBEREER CRES TR ETT &
FrRIZEED b 1oz,

TRIREE L8 - NIERIRS O BSR4 % BB 2 gt
WA EEA 275 2 ) BEI20me/H £ Y, 200mg/
H & RIS Licts, 4BRRIEShe. L LIEST
HHREIIE i ol

Table 2 BBt L Y OFTFEIR, BL0 ATH BE T2

1. Hifks (1) EH4g 2 5% 3H
(2) 7at=4 F ltab L HH
2.

3. HEITH (AFHE) B, SRICL ) BT 3,

300X g5min.

|

WHABRE CrET R

EHzed

g e A i 10ml

m /300><g5min.

_

i - Pellet

A .

SFB - AR NI - WE

Table 1  BERETE A O HAR

(125) 125

WAL TN 0.2g/1
i (b /AN 0.3g/1
BT P Y T A 6.0g/1
LEF LY YA 3.1g/l
D-YLE h—n 50 g/1
BERBES LY YA 1.5g/1

% Z T19554F Hotchkiss I2 X D M TG S hiz, fiE
BEE VEFEEIT 3 FE2ICHE L THEF2ERL AL
H 2fFbhiz. RO pH L BBED FE&2 < +5H
BT, ATH FE3HATX VESH 4g/H, HAMW ICiZF)
RREHE L. BroREchzY, EFHERSE,

HIRIG . EHICEMEARR (JI5E) #BET2,

EbiC pH7 AHHRSWETHROS 77y 2 ) v
#(Table 1) 50ml 24 RE O X D A Ui2%%, A RmE
ik o ik
513
WR5 I BEZE
*if Pellet
s
IR | e

WEHml 2K LU ATH~
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RN HRETS S S, Emission %7 CIKBE =2 v
TR S E, RS2 RS HNT, TR ER
BE IS, 300gX 5 TEik L. EEERT,
ZFHENOEEDORET pellet B MBS 14
D, 775 vy Y S AEERIOmL 2T RIS
WLE Tk, HEOK ml 25 L EE 2 WIFEE,
BEICITHE T LIEHER pellet RicEshiz. RWTE
RIZTHI20~ 3055 IAE L, KAt L, KT i
FHeE#%, AIH icft&hic (Table 2).

WA X D EE23mEE (EER) % T o RIUEFRERD
FFEAS, Table 3 [ZRERTWS. AIH 1%, #EELY

Table 3 AIH o#i#
N. D. ; not done

o | B b ()| ()] ik (m)
L 10 50 N.D. 5
2 20 55 N.D. 2.5
3 15 60 N.D. 2
4 18 55 N.D. 2
5 30 40 N.D. 1.5
6 28 65 N.D. 2
i 26 70 N.D. 2
8 24 55 N.D. 1.8
9 45 70 N.D. 1.5
10 7 30 N.D. 4
11 80 65 N.D. 2
12 55 40 N.D. 1.5
13 45 50 N.D. 2
14 40 30 N.D. 2
15 60 70 N.D. 1
16 60 60 N.D 1
17 30 40 N.D. 2
18 57 55 10 0.8
19 34 38 10 1.2
20 39 44 10 0.8
21 35 65 10 1.1
22 44 66 10 1.2

aoges| ® 66 5 1.2

14EE £ CHNE, £ OBTME TSI s R RERE
FHF AR CIFbIc. TEMS84E 4 A, HIEIL Y #4230
B AIH o THEIBICRT Uiz, fEIR261H B, #ELIB
12 T4,074g OEEREER 5 R % HEE Uz, JEURIRS O BTk
FERIEHROPT R, R 2m], FEFIEES0X10¢/ml,
FETIETIER66%, AR5 %K U HAMIKL ~ 2 /HEFT
Hol-.

¥, AIH ROHEEA 2 7°F7 3 VRED flic LT

ATH i THEHR - HEEC RS L e AT A 0 — 1

AR 30 % 1 5

PSRRI 5 BUT O IRFRESR A b iz,

JE e aTRE E: (19784F Crich 5%) @ JBEkIC JRDSFE
WLRIET, S CHETAEITbES Z LICX VIR
FHERE RS ESHETH 5.

e PERE: (19764F Schram H9) : BERO%, MR
L Emission IO E D3 EBRELZBENICHALIZEED
RIECHEIR T 2 hkTh 5.

CHOMERVRE T Y —FEC I >ThHlfFShiz
ERIIE LRI,

£ ¥

KTl EhE, VWb W 25 & ITRHR © %R
5~ OPEH (Emission) LRHEOIRED 2 B OFHH
(Ejaculation) X YV Jk>T ¥ YV, Ejaculation DFFIZI
MEEMIEEL T w5 LE&n5. Tz
Ejaculation FOPEEOMSEHAEICEY Y, HKb—
BT, EEREDRE T, Orgasm (Zff>T Emissi-
on IH2M, FHEPHNRED XY BEEAN~YRT S b
DT, 19474E Swaab 12 X Y BTG S hic.

BEE LTiE, ORSZBRE OBESHFN (FrickER
SE ST AR BUBRHT B O IRTE AU IS HR BRI, @Fk
SRIRTEREETD, @ FRANTHTY, O 2
#iEIERHG 19, ® chemical sympathectomy (77 % v
UL EQE) W, ©BMEIKY v SEERENT, ORES
#12, @FREOMMIHREY, @AW (JeRMEHEEIRE)
REBRLTbhDE. HREGRKITT~SHERZRS, 5
FEELEZ BRI

AAE T T IBRRE TH V, REER <
&, BIEEORK, BEKED TEI FED bR, FEE
ST, HRIEA, BEREORER ¥ = 7 L3R
119 FROEBEDEERIE T, SoNRERBL L Ty
REZHEz2EMHOBERE, REEMKTZEDSZZ
LB B, FEEBME, vRE—R—v 3 VEOPRH
R2, BBl chamL, RECORTERERw s L
lckviashs.

PIRE O EASSIZIE a-adrenagic receptor 235 LT
WBZ EnD, FTHERREORBED 1oL LT, phe-
nylpropanolamine!”19 7z ¥ a-adrenagic stimulator
R, #4775 2 v E OBRMRIRIEANO 2 B
nTW5s. —iicH ) o#l& LTHER S SR 17
7 IV INREOBKRBER TR DICERIE Sh,
il 1 EAF OBEIT X Y 5 FH 3 FNCIEFTHENRE 5
zofed LTS,

X 5z CONT BHEHE®, L-DOPA2Y, Hik 2 ¥ I
v, ¥tV KT S bromopheniramine 7z £ 73 f#H]
IhTna.
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Table 4 #FHEEHO AIH 12 X 31T - HEERDE KH5)
N e |RO|ED| R , I I ATH |45
No. | ##&# | B |l el b S W B Rl - S | mig e . TR
- p— = - H A CE ¥ T &%}Riﬁll@ﬁ 2
1A A |1971 | 30 5 ([ Hr@m+_EFEaL| SO MM 5 1 4 J5H# | 2350g - 2
: WS SR BRI AR :
2| B M| 1973|384 | — | 34 |EEi~s®EAL BB K i e = | 5 /A% |3650g - &
e o e 1 vy [ Fp— ERIE
3 i | 1975 | 33 3.3 |BEFRIEAL | BETSHAL i 7 A | 2740g - @
4|8 | 1978 | 28| — | 0.8 |#mEF~x®AaL RPN — 5 A1 |3520g - @
5|# #1980 36| —| — %ﬁm“”:7$ SRE AR | Schram B4 | 3 AN |3170g-
6|3 #E|1980 |31 | — | 4.6 |HEF<sHAL| BBMEEEX —_— 6 A |3310g - 9
B e | s 2 S B K A1 o
7| % 4 | 1983 | 28 3 |Mmyr~x®maL il 3 JE | 1720g - @
8|4 m|1983 |44 |37 10 BEOR W — S 188 |2365¢ - &
9| N FE | 1983 |29 | — | 0.64 | IEMERTS EEH —_— Schram ¥ 4 4 st
0% #1984 |—|—| — R —_— - — —
11| Bspl | 1984 |31 | 31| 34 |[BEFT<EEAL |BETSHAL|BRTxHaL| 238 |4074g- &

BRIIARRE L LT, RET Y — 7 bONCTHERR DR
EREAPHE RN TNEE, BREAITORES Y —
PRI ShIciERE e b Eaholk

FHFRPE L Ui, S R2Am H & Sheeb
IR TINEFERE S EE Liz 2 flogERd Y, 95
1l CRIHRICREI LT 320, L LaRbFHfos
BHE L L CHEREE AT B ERELE X Dh, HINE
RS M EIRD B 70 b DICR S 7n &, # ORI FE
ThHBHRELLTNBIO,

Full bladder BpoD#EZE%43 LHERMKIE b ITHEZE% 21T
v\, Emission 23EIE E S ITARED £ E P HER
SEBZOHBET HHICT 250, HREITLRALLR
BRI Lzl

ET, P hoJEAMERRE = HIfET dTaik L 138
Y, 19544F Hotchkiss 12 X Y eI DIElR - HEIAHE
Shic, BRI VET2EIRLT ATH ifv 351k
BhD. bBETIE, 1THEAR LROREVFREIITH
5. DMk, #FicX Y, Hotchkiss HFIESLZHIZHEL
T BEEIC X BIHE - HEFAPRES h T & 7z, B
FENESETEBRICERZELRIET L S h 2RO
() f&vs pH., (i) BWEBE, (i) REFvHK 0
BEECELFIROSER L OBEETNETHS. T
Dlbicid, EEREICLS pH OFERL, FEAIC
X 2 ROIEIEILE R Thh 5 2% O%E 2 ERR T 58
EoLhbhs, EFEOHMT, Emission #ED
IR E BERENIEA L, FERE BT 5 HiEAMThh
25 28,24) ;

EE SN0, BRERHERCLY, &
Bifli 7 good sperm FIERIL, AIH iZfiv 58%E b

}) 512)_

RICITHETF D capacitation [HE#BEIZEHLTNS
LHERIE N B To o4 i3 IR T OIS RE D #RFT b LB
ThDEELDND.

HExplo> ATH #:1%, Hotchkiss I Uz T,
JEREPEAIRCIETIRDO 5 7 5 v 7 ) U PRV B
#, Hotchkiss 23K AHIRICE Y ROFEEZBISES
Z L HEFEZIZICE L, Mahadevan?? L[FEfEDEZ D
AREFER EFIRANC X Y RBBEEZ T, EFEREOR
BEIEST 5580 L bhie.

BRER 5201, RILEFICR T3 AIH i X BT
OFHFEHE3.OFH TH Y, 10FHE Tz 90 %Lh 2w
HIRICEEIT 5 2 e bZhBlk ATH 2175 T bIER
FRAL & B I WA, SE SRR ST O R
BREL LTS,

WFTHERERE©, AIH 12X Y f34E - HEEIch Lz
LT T, AFTIHIONTH V2, HRENZ1IIE
LEZ LR, chbo@iEix, AIH T AN,
1~7[ETH% (Table 4). HERFIZ23[E & ZEBIZLWn
DZHEFEOARBMARBEOFEICL LD LEZTY
3.

WATHESHS o3 L i o4 OIRIEEY D Y, R
PR E TR BREBFELELLNS. LL
JEFMEFRE S B i R, AIE DOKERSY SANIED F
BPEFELTRRETZZL2ELD L, REDOTEEL L
To AIH i1, fifES L L20ms bIERITERH LA
bhd.
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A case of retrograde ejaculation ;
his wife conceived and gave
birth to a baby by AIH
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Sadao Kamidono and Joji Ishigami
Department of Urology, School of
Medicine, Kobe University
(Director : Prof. Joji Ishigami)
Yosiyuki Ono, and Hideyo Takashima
Department of Obstetrics and Gynecology,
Chuo-Shimin hospital, Kobe, Japan
(Director : Dr. Hideyo Takashima)

A 3l-year-old male whose evaluation revealed
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retrograde ejaculation were successfully applied
for 23th. AIH. The spermatozoa were gentlly
obtained by means of modified Hotchkiss method.
On May, 1983, his wife happily announced she
was late for her period and 261 days later from
AIH she gave birth to a normal healthy baby

A - sFB - AR - AN - B (129) 129

boy.

In Japan, this birth may be the eleventh one
in the case of successful artificial insemination
with retrograde ejaculation.

(B2 BEFNS94E 6 A30H)
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3 Cases of Congenital Curvature of the Penis

A BRFEEFBBIRERFHE (LFE  REMBIR)

B HOF R =
Harunori NARITA

£ 5k B =
Koji MIYAKE

P
Hideo MITSUYA

Department of Urology, Nagoya University
School of Medicine, Nagoya
(Director : Prof. Hideo Mitsuya)

SRR ESED 3 Pl Lic. 1PI3ELFEHMTHY, Mo 2 FIEIER T Ho7. 24l L
Nesbit OFEICHELFHZTRVMEOP S HERVPF/ LN, ZOFHED, BRIABHTETH )T
LEETHD. AHI L OIHNEIHR L D BFOWERDH D, 0D bOBFIO>EREFE TR0

(Jap. J. Fert. Ster., 30(1), 130-135, 1985)
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paiih 2 B A BRI L, BRMERDS. &
KERBD 9 bEEK AR5 bDRFETHTH S0,
oM, RiEERH, RERRE, RESHESY D D
B, ZhbIEbOTHEEETDHS. BREOLDL
LClE, kMR %EmERS (Peyronie ¥%), RIERDZR
2L, BREIMESRRT 6 TW5. RER, sME%
OEEAEDL L, BEICHRENRR, IS LAhT, 3
R O R oW 7 BT 2 SR MR diE 13 19654F
Nesbit? iz X VT LOHTHES A TWS R, HHBETI
LEAADZ LESNEICBWT S 2 DEFOREIT T
v A, SRR HEO 3 Hl R RBR L IO TET
OEEFMZBET 5.

E Bl

JEF 1

B - 265%, B, RIE

F7F : BEEH, L.

BEARE : IRIEROBEZEIME OB/ L.

BURIEE : B 2 EAEORE, EhEEHE, RS ICE
T 5 DRSSV BFRCRRE R I bl ofe. B
Bz RO R 2 I L Tnedd, Ha iR
RREEY, IEFS64EILE ICH 2 2 L e a0 R
FLRHBETS L ovbhie. LaL, BEFBRVWAR

LRREFA DY RICR S AZSZ L, YFHCTY
SRR REI B b oS, BESREREL
PG 2F 2 iz, BEIZORERLHIVICAT
nA FORBEE ST, LHLEETALRAE DT,
BUE « TSR, - IEEEEFT R L. SMERIC
L REIIRD LT, BEOMMD CIIMMEERE, LS
OREFRDT, FEHERETE L2 bhv. YAk
THRDRB OB A2 h, NS Tholkizcd, B
FHHHICHETHEFICRS v REEZ L VHSTS
X OIRL, ZOBAEX Y ERIEBESE L 2 LS
Telewd, FHHMOZD APiL 5.
BEHHOBRE XTI ns FEELY, Bi@kED
R IREBL Y Ys OFALEL D £H1230° JEBRL,
BEEHEI Y 1290° fRdREfEo T (M 1).
FEHEMATRY | R AIORE O EATEN D 5
H A CRREME AR 2 /1T L. BRERT I CARN
JAZEERRIARIC20G DRSS EZRIA L, S 0Jali)s X%
BT TARZERENIZADTWEDEHERL, 60%
Tw 2y 57 4 v ERKIOM] A LEEE TR o (K2).
FAZEHER G0 DI EARE, RIBEOFTRILED L
hieholc. i, BERBEKRIEL, H20ml o1&
WHRIZEAT S Lz X 0, FHEORESELLK
2, BRESEEICAESRML, BEBEREGESOL O
PrAPHER S .
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DRV BlEE T 2 T DRRFMRI L 0 RERA % TR
HEicpa M5 TR 2 r B0 KIEEIB & % 7z. Colles’
fascia #4HJBHL, &KIZ Buck’s fascia #EJBi+ 5 Z L iz
XV REERARIEZMZT 2L, WRCHEO %
OFTRE o7, R, RBEEAES ICHEBL, KE
SHEFTHAICHEET 5 2 L AR T 5720, BEREE
A LAIS0mL o AR AR & RREMEAICIEA L.
e irlEhiiRIE L 7 v, 2o o LI EHE] D iR pE
DfEE B L7, %2 THEREHHREOM LS Tl
> Buck’s fascia # YIBH L CHRFEERAEOREZ BEH
L, EEREBOLBEMMD SBRERIRILE TCOMTI &
FTiC Nesbit? OFAHfIz ¥ U CTREEREAELZ 3 X 7

K3 EHL
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M4 ERL1 WHRIEKFOET v 4 FEE

cm DK E S THEEZITEBR L7z (K3). ARGIRICT
HILiZEE® 5 5 BSFfEE TR+ Th ok, =

DOHBR L7723 7ArE $124-0 Dexon KIZT 38, %
ICHEES LD 7= & 2FEN D721, Buck’s fascia,
Colles’ fascia # % % HEAPASH LG % A L CFilFx
5.

et - flitk, PEREORIEDS 72  FHFANZIER IR
LA B e D, BRREEEEREY LS
H2 3R oREIIEMIES bhmhok (F4).
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HixtAcmE L TRy, MRS ERIEL
7e.
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PRUITODYFZB L.
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BUREE - tharA oy, iR ciER e oh, KRS
HREE TR L b FRZENENR b 727y 2 o 7o DB L T
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R 72207, BOlL, MW & tEV R2E
SR LA ERICIA M R W ie YR R B L.

FUE : JRERZIC TR Ao, NIRRT
[ RE Al R A vz, ASRIC TEIRER DR
FuA FEEEZBE LI, BEIRBE Y 08T
25° JERI~D R/ B SR MR HE & 2L
(6).

®6 EF3 IRMHERORT v AL FER

SR MR HE T, BAREICREMEO N0
BHETH B, Z DEFTIRBEITROEEY S5, L
2L, Zo, BEER, ETHMEOERD L»o7k
T XY, BEEEmTZOREITRICERTS EEEAD
NTEREOMRITHT BB Z O episode THYIE S
EEBRICESWe b o L g S h, BRERESIhE

LWL, BELTFINEHRIFE L.

FHR  H1HAL RV EURETH 5720, B
WROER IO LR 2%, Colles’ fascia %]
BIL, 72459 Buck’s fascia # YIBH L Mi{lIREZE /R4 M
BEoOENEBH L. BEESRIRE STX, Vo~ F

SRR 2 dhiE © 3 4

”Z‘i‘zx Rt 30 3‘,_5:% 1 &

B7 gER 3 RS 2 FHTEE o XK

X AT RS G L7e. K7 o, HER LA
4 T ORI BBk L, 4-0 Dexon RIZT3-44t
THUCHEA Lic. HILD 72 v O ZFEP DT, Buck’s
fascia, Colles’ fascia % %4 AL, RIEHEAETT
BNFHERT L.

X8 JEH3 WHHERORT v A
FEE
iR - R AL NET IR L IR b 72 <
BERe ol R 1 D HBOPEGRT e A FEEX
v, FEMEERELE L TR ) MR O EN A~ DRRERA
BEETHREIMELTWS (X8).

z =%

et AR ORI Th Y, R
I3 & A EDEAREE OB ERL, PO RE
Bz 2T 55#E L b, BREEREAKOIERICE
JAHERMEOERIC I Y BT MRS TS L
EibhTn5.

RS HIE L Nesbit? 12X V50 TGS,
FOFMBETH L THLHLIBRTEY, BHETHLERE
WHPEO XL FHMED L oL x> TWS. Z D% LIE
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#£1 HRERESMEORSEH
No. | # # % |maee| em | = urf s | i | gy | F % (FEHN)
1 | Nesbit 1965 | — | BBXEd - B RE | flKk — | #@k | Nesbit (fij5)
2 | Nesbit | 1965 | 19 | f&£/m i iR — | ¥k | Nesbit (%)
3 | Nesbit | 1965 | — — FgE 4l — | Bk | Nesbit (F¥4)
4 | Correa 1971 | 26 | MR =5 90° | #k | Nesbit (EHfI%)
5 | Saalfeld | 1973 | — | #ERW T 60° | — | Nesbit (G541
6 | Saalfeld | 1973 | — | PEH FE A 60° | — Nesbit (351) + Saalfeld (Jig f])
7 | Saalfeld | 1973 | — | #:Eit R 60° | — | Saalfeld (3% - fE{)
8 | &ML | 1973 | 24 | REE b M — | — | Nesbit (H#i%)
9 | Pond 1974 | 17 | HiepAyRiE g1 — | #t | Nesbit ()
10 | Pond 1974 | 20 | Hiehpy R RE BER+s | — i Nesbit (4) +Nesbit (§ij)
11 | Gavrell | 1974 | 22 | #:x% R fE il 90° | #k | Nesbit (F5#15)
12 | Redman | 1975 | 22 | faZ)@h - vE3c Wk A 60° | #&lk | Nesbit (Zfl))
13 | #&# 5 1976 | 24 | BREJE M - PEREEE | EW 45° | — | Nesbit(# ) + Saalfeld (ji i)
14 | B+ 5 1976 | 29 = 5 — = Nesbit (F5415)
15 | &4t 5 1976 | 33 — fE+mEm | — | — | Nesbit
16 | hle | 1978 | 24 | ¥mRE 1 45° | #fk | Neshit (¥41)
17 | hES 1978 | 21 | MR AHE & 60° | #ilk | Nesbit (54)
18 | Udall 1980 | — | Mz mEE 5 — | #t | Nesbit (%)
19 | Udall 1980 | — | MExE 0 — | #k | Nesbit ()
20 | Udall 1980 | — = HH — i Nesbit (J§ 1)) + Saalfeld (35 {1])
21 | B8R 1983 | 26 | [aEEd - FHUARE | ZNG 30° | e Nesbit (F#7F)
22 | BB 1983 | 31 | EEZEim e - MERREER | M 45° | — KM AT
23 | HER W 1983 | 30 | fXiE TEm 25° | fit Nesbit (F511)

BBlEEw 9Bl L Bol X v binvs. #R, BfEE T43
B DIERENTWE DT TH B2, Kelamil® o
20X BERI IR TR A 7R W T2 B 231102 0 & Uk £R
Mzs (F1).

1. ‘P

175385 B33k CEH24. .5 ThH o7z, BEOKEITAE
FWn DRBERH O BETH o, FHATRKES
EH{E B LEZLNS.

2. EFF

b0 L b ENDORIFARL B CIHARESTHARE
Ik 2FAREET 9B, wvcpaXmih 8 f, FEHRY
[R5 4, MoREE 2 Thot. BRFIDER 1T
b ootk ST, FMRIEL X ER S TN S
W, ZOX)REFITIEEAY, FiISERT X 225
WHIBTH Y, MR ORARSESRER & 75 Y AREIC
Mizbos Zxbh, ShOicHERCHL ERATHIEL
W, WHELRBRELREWEEERREEEA L L, &
BB L T Lo Ebh, e EFL D
RESELNDEFTHOR.

3. BEEHOF KL UERE

ik o EEREMTAESL L Y BB+ 5 L Correa?

FRRTNB A, #ESHTWSRERS DR REY
it BEFHHEPRA TS, o TERFERICcoh
TZOEMOBENPHEMLTL 3 b0d, HRICHTS
BADEEDME L SR R R ic KAV T o le
BEMTIX V.
EBEREBOFHTLoL L WO 23, RO 12
B, TNcRIEREO8HITZ DS bAESM S, &
FEE1F, AH2pcH ok, AR 1IATL
Lidrhot. X, EIE A5 R FRC A5
Nz 2l ol. BREIOER 1 TIZESFRETS
D7, BEEEID90° DRIEFfEo X 5T, BREEH
SEDQRBH NI )V BLITEAELDDX 5 THS.
TR R O EERIED BF T ED B B 7o L
Sha. kic, BERBOBRELZ 5L, 25°~90° I
AT L, KEBSIE45° ~60° T Y F#55.8° TH o7z
4. 2

T DEBORMD 1oL LTRETE,
HD XD R R O & BRIl T, B
FHEMICER 2 e LEHORNWZ L Th 5. L
L, Correa? |33l T L HAEEDRERIZ 3R
DI 1IFZHRELTWBER, Zo 14l HBEIOEE 3

Peyronie J%
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ZRE 3 T OEFNIIEEER IR R AR S i
V. W TEIET B LRRERIER O L 3 Bk
B &R TS, R Eb .

X T, HH LY I RERY, PR AR
WEiTnwIER Tholk t8iEL, Ha bR
WEER 1 2T VBRI BRE O LT
MO, & BICAERE R R Ui R oI
BW TR ELGREHREEOE S IZERLLNELT ~DE
HhE R LIz, PR RO BB D3,
SO E R D BT Z ORERMZ T SR T
LorEZLIRS.

7B BWC LT 2 DT IR B 1 B R R A &
EMEY SR T 2L Thb. BEEICTIAERED
D5 LITBEEOERLENL SO THEETHS. £
HR R R DU EFE~OZEEA (90ml/5y) 2k ) A
LRI TH 0, BEAHICL2H5ERENRD
SLLFHEEZLND. WEHEX Kelami®® O A-
utophotography 2 MHETCHH TH D LHELTW5S.
2L, RF7uA REEOEAZAREITL Ho%kml
focus VEL BN D.

5. Ffik

i o RaEE 0 J5 [ & IERHECHED 0 5 O DFiHE &
5. COEMPBET 3T, 1) BREERE O B
Wiz E<T5. 2) BWhHoAKZELTS. D2
FEBREZONS. = OEBIZEYICEE L7z Nesbit?
BRAEHRAAE SEICEELHETH 0, i
[EEEEEL, BWHOBREOZRE 6 7iikiE 3 5
BRAT. AHRBCIEREREOD SR L RO,
%6 A TSRS T LED K. #Z CTHEHRE
MifT L, FFE Nesbit & LTHMLNATWB HFEERTTR
Dl BWllo ik A & ST ic iR L o h g
BICkEA L, 1.5cm HIREICIT oW RIF AR & 15 3 1
IZHiifT LT 5. Nesbit {3 2) @ FHikx BRL A
Saalfeld® 1% 1) & 2) OO &RABIFREREHT
W3, o 3FIE L HI260° DEHIETH Y, 1HIC
xtL, BEnFoHEHICL.5cm HEEIBHE 2 B ETIC T il
ICREA L, BERNCZER L LEEUIB LAticHEA L. b
5 1T 5%+ Nesbit PExHEFTL, BEMIIC 4 %
DY OHEREA TEE L, 7D © 1 i3 3% Nesbit
HEOHZTHDIz. 3FlL bWEMIC LR L. AP,
Udall'® 1,, Nesbit #icz @ Saalfeld 5% L,
BEROERZETWS. Saalfeld O FEFEEES ST
CEMSETICHES LI FIERS B, LavL,
RofficEM ¥, X, dog ear 3 TE LML T SH]
HEMER B % . FHIFEEICE LT, Nesbit O FEATEE
, Saalfeld OHFEEFHBHAZLPD LD ITEbI 5.

PR VERRZEH i E D 3 4

HAESE 30 % 1 75

Bk o EEIBITIE & A L OREFIIREE IS WL
TOEIRGIETH 2, o 3MUERIR L. Bh
X, A, FETRS IR E A 5 LRI
BIENETD Z L%, 2% Y U AROBEB LN
LAEE LTz TS, Pond®, Udall!® & LHEIRET
FloTns. HBRE I 24l L LIFEORETE %
{ iz,

6. fhitkieiE

Fx D2 B %S te22f] & LIFIEMIC DR TE AL 0
Th Y, PR L L, BEAE, BATRELLAS
RO LFEREHETNS.

7. FHEES

SR MEE ST & B S WA, L OREDEH
THITFHER L 7o % 2 B LTl
{, R VHEBEOBREOMIBICITHEAZESD VELW
FIRECixd 573, ARSLRER i &R FE
LT EIEFITRENELY H D EBEALND.

SRR AE O 351 & BB, 24kl Ne-
sbit DHEICHE L FMEITRVIHE DY CRERDHFOI
2. ZOFMEE, TAIARINFERTH ) FELH
ETHB. FHBELUSEIBRE Y BHORERD Y,
Z 05 bo2slico SR E TRk,

W, AR oS 3H28E FAREEERE (58
F£11H16H) ItV TRELE.
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3 Cases of congenital curvature

of the penis

Harunor: Narita, Koji Miyake
and Hideo Mitsuya

Department of Urology, Nagoya University
School of Medicine, Nagoya
(Director :  Prof. Hideo Mitsuya)

Three cases of congenital curvature of the penis
are presented. 1 case was left lateral curvature
and the other 2 cases were ventral curvature.
The deformities of two cases were successfully
treated by the Nesbit procedure. The operation
is more satisfactory surgical approach and is sim-
ple to perform. 43 cases of congenital curvature
of the penis from the Japanese and foreign lite-
ratures were collected, and 23 cases of those were
reveiwed.

(A - WBFN594E 4 H17H)
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1. HRICEBIT 2HRFBIRBEE OB S & VAE
oo & (B EE R R R WA PR B7)

BFANEERF O 5 bIFREIREE AL TV 528
FHERE I RIBRRIC I VEERED 5 2 LX< M
b T W 5. Yk CIIERERIRE O FBNZEIEE L
T, Ry ?5—BIUOY—F75 74 —kiEHLBAN
ZEBETLTWA. Ky 75— BE ORRYERICE
Fr—xREHT, Rv7F—=05 5L LT, KHITRE
SIEITT, ERAAFAANOFRICTRET S L LB
F, VAL DBRANOTRERERL TND. F—F
77 7 4 — (LG REFNRE O MALASEIEE & 7o THEE S
, F—v_NieBiI3RERERSN, BHORLL
FHFBOBELHETE 5. YomE ki, K
77— TR FEARZERIL, RO L T
W5, HAEETFEH L 7T HI2F & LRIk 2R L
RAE LS. %8 »ABREETTHF (55 13
) 2PNIITEDRRSI L, Z OMOERNIC T HEFEk
LIRS LEHE L TN D

2. ZHEFEICNT HEFER—FHPEREGHRE
EDHRLEMPRILEAEDEEZDINT

SR - AR - OOEE
AF—5 (R Fn K W SR #5)

A9 DRFFEMEZIETIEICK L, EEHIEAITH D 2R
TRFIRRE 1 H 6g O FNRPEE & & A, 961 (20.0
%) TEOEIRIZEIIL, FRITAOFR mYGE LR L
T, ERIIF 2 S 23 (51.5%) Thot. =
DEERIZIEE, PNTICHEE b 1R A 7o Y & 7 g
FLOEHRER20.0%, ERRAAZI54.5% L I1ZE Rk TH
S,

F AP RRG RGBT R 5 REML P AR AL E
VBB oW TR LIz 25, FSH fEix #%%
o7z ds, LH i+ PRL {EIZIEH AN T
BT b DD, MPRRKGERESEEangE

7. FAMRATFRUEE TR N FHE A A= fHIZONWT

ARESGE 30 % 1 %5

A T B

BELEZREDEMOK.

PLE X Y iR 205 3 iR O Z R FE IR T
HY, KAVEVEOEEN S, HESHICEHRT 2 LH
RHC T IR A~DIEH bR Shvie.

3. B 1 FMOBFTIEERE ORRFEEERE

w5 = - B - m)IEE
N (B RWIR )

19834F 4 A 7 H844E 3 A % TD 1 4EMICHLIE AR MR
PR 2 B2 U T I RIIE SR 971 o Bl PR S i et
iTieolE.

(1) BEOERSII0~MFEICE— 7 Db Y, FEMs
HMZ 3 ~4EDLDOBRRE L L1,

(2) FUBHOERSAHTIE, 30~34Flc — 7 ¥ b
Y, 166 ERAFHIRE b7,

(3) BEAEEL LTHRLE LD, FATHH TR
ThY, HENITRE LT, BERIRESL,O.

(4) FHRPTRB L OBAAERIT AL O 1 (ERNT
SERE) H D3 SR (RISHEMERE TR oL, £
EFNLE 5 B RING, AP RATH 7. FSH
BIU LH fEX5H 4 HPRIKT, 5B RREEZ R
Liz. 72 FATF v U AHZE S HPRIKT, #1505

EEER L. £727"n 77 FAMHIH 2 HPRIET,

AR AR R L.

4. FIERAIZBFZI/NO0XE—DHLLFED

EE

BE 57 - sk - FHITES
AREE— - T F-KkE BT
TR IEHE (RERS K - PEST)

(RHE)

5 HEHESZOS Y MFESLIVBRERICHT S

-2
INHRFRER (IR 59 B i)
(HI) : ¥ testosterone (T) Ififi (T Z70ng/dl) @
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VT, W RO H AR PRI E SR & i
TFzEBmbh TS, B, bhbhizzok )i
BEORREE & A AT 2 AR BB oL TR T
EREHELTEZ. SEIE, ZOEHFEOMPTIKTF
TER OB % S8+ 5 7o b Ic B F25R & 1770 o 7.

(k) : Wistar- 53ERA A 7 v h OAK2 HHIC
testosterone propionate 500xg % [ FiF4f L, androg-
en-sterilized Rat (ARS) # fEo7-. Hg#Ks =+
ASR (T, AHS6HA XY AMD Yy, 1, 2, 4, 8k
DOAENEG 2 4AMEA R OE- L, A%70H H ik
BHERZ L.

(AR - T, AR, FoomEETREE LAy
ZFBO Lol JIRERE, AREICETL, %
ML dose dependent [ZWifHEI %R L7z (r =—0.87,
P <0.01).

G - LR X0, "R o TR TR 1R,
IREEA~ DEIEIEMIC X 2 SRS T Z0WIilic X 5 2 & 23
R Sz

6. hCG DTUHALAL/TytA (MS-3001 &
) 12k 2RERER

g - [ERFT - BN &
IINFRARER (K5 BeEE )

hCG DRFEE, MEMEEBO FHIC BN THERT
RThHD. 2T, YEbhbhix, HBEEKsShiz
VAL LA BT A DEy b (MS-3001) & {#H L
T hCG ZEL7=DT, MRS X ORI 2
ATCHETS.

Az, B v — o MHD hCG Hifhk L BEsgiEi L
7 v —MHh CGHikE WA ¥ v FA v FHETH 5.
BB, hCG 5mIU/ml 756 TH YV, MIEFTRERIE80m
IU/ml ©&%. FTEMEN: LH, FSH LZEXZF 0% T
H5.

Intra-assay #5 L U8 Inter-assay variance (%, W41 9,
EEHRBEI0%UTTHY, SVAA L) Ty AfEED
Wl T idm v MBI E R L. ERITETH o R
hCG 37 ~ 8B — 27 Thole. iz, SMiERT
hCG &, ## 1 H, 2926+15511U/1, 43443 H,
512+2911U/1, 43#ft% 5 H, 98+651U/1 TH-o7=.

HRENEH B D follow up Tlix, LH OEFEETF TFOT
WEZT ot

(137) 137

7. THERPIOERBAERTOA FLE T2 —

AT - BEEREOE - B K
R - MERE—
(3 7R K f)

HEY « RITIE DR O — > (SR -5 Py lls S 73
bBW, HERT v A RRNE AT BRI
BO—HTHSLEZLNEYD, NEOTZ pr by
Lt74%— (ER) BLXU e z25urL £ 7% —
(PR) iz oW THIL7-.

X5 B BEIRMEEEE 1240, ERAR S ~10H
HTFEAEAL F 70 — 2 {7, —#Chlsk2%Tx
v, —#TY A Y — L& L. ER, PR OflEIT
DCC ¥Tfimvy, 2H v Fr— K7 m vy f CRALS
#fr%k (NBS) &fighfsi (kd) xskoiz.

R - 1260h 6 B2 H AT —ELNRE T, 6 B R—E
AETHo. zhboiihTz buFy, Ferzs
v AHIc—E OB e 272 ER @ NBS (3—Ff
T 23.5fmol/mg P, —HR—%fTix 14.9mol/mg P
A Th o, PR ITIE—EOMHEMIT A b Ao
oo vieFY—BEPTREO—FELMES 5121%, 7
BEBORMBMLETHS.

8. TEBBICHITIEERPFEAIEDOFEE L IR R
TAA FRILEY EDBEEIZDOINT

WEIRE = - FCIERS - NE S
AT - M RAE—
(3% R oK fi)

TIEBFE O FREIT- = NI RE & 8 RE o Bz >
WTHRETE Lz,

FEE PRI RA 12640 et L, JEMI 2 @ Uik H
fylz LH, FSH, E;, P ##iEL, < D OPEIN
6 ~8 HHEICHABED HNBZ2Tmo7. ERERARAE
HeBTHERERADKLE ik ary br—n L L
Te. & ORER, SN 3 IBAERIFZ 436 T, 5 & 236
BEABRER S 2R Lic. 2 ORI S E— b —%
&b Pu KMl type AZRT L D84, Py D31 E A
D BHEHIFINCR R 72 type B11f, &5 loik kit
iz Py DHECITET % type CO 451255 LA
7e. Uy LIBIERI OB D 206 3 By —rh— s 238 L
2y br—= v EFhA ERI—DRIFR VSRR L, #%
FHEER L HEShIflTholz. ZhbDERL Y
TERBABAER IE L <M 5 L& 2 bh T
SEIELTICORIGHDRE 2RI LR L 0L
D, BRBREXIEL BT 51T RVE L OBES S
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L2 TR EBREOHE L, HRMABIZEO 4T L v
DHEHEN D ORFAPLELEZZ L.

9. LHRH 0O##H9 (pulsatile) $%5(2 & 2 REEMER
HEEETE DR E

IER B - JLRES - RESEIA
CR thh B2 K RE A

LHRH %1 ~ 2 B[RS CHE T2 & T =AMk
A ERTE Y, #OEE LH 434C pulsatile 7
RN —rhBgEshs. MR LHRH 2850, #
N EE 2 B 2 72122 Z DR AN RE S I 515 T
FTHEEZ TV, bhbhiIHEE CICEKR FEME
ARG, BT w7y FUoMEEAR 4G, 28R
PEORE 6 1], FRFEAAR 1 G 192251, 1661954
I2¥11.58 #lo LHRH 5 cHIi&a R T 52 &I
KL Tw5b. LHRH O#E(IHRHOMER Y 7%
FAV, 2 ~20pg H60~12053fFICHEL T WA, 5pg
WFHH BB LEY DX D ThDH. EEHIDICHDL
N5 EPEIRREEIC RS/ LHRH $5. 2175 >T L HZ)
THEZEPHPBLE. ZhLOFEENLAT, bhb
N HEEET 5 EYE0N, MARE © KRR
LHRH D4yibRar v L Spib B 2 ARIRKR L Lz
LOTHBLELZLNS.

SEIE BATIEFSMERMATNE
PURTUIL (BLRE) i

I. 7RO SE
i oo (EA - )

FEF O bk BB CHIBIEOME, RcEICHEA E
NTWBAL A F X XINVOBBFERPED X S IZET
%7y bERWTHANRL. FE X VEricabl
205 B ETEREL, (AHZEBMEE T RS ERIC X
Y EEMEEE 1707, Boamic X v —@fko Ca*
NHZER LB TELS K S ERPRABSH
7o, MIHORERE L Bb h 28T Cat BRE/E
{, K* BRIKE WA, MR e <z Cat B
L K BRI S . BRI ORI & kSR e %
TR T Ca* BT X W REL, KY Bk
VINEL b, R OHEBET Ca Fv 3 VHEIX
HI30fEIZ K 5 % VB EEIZIZHI1/3012 75 B s b Ao
7o, BEBLSERLEETFIZY Ca Fv X ANEEEIC
FEL TR T OEEERESZRELFIHL T Lo L &
Bis.

A& 30 % 1 %

II. EERBMOFEIIZTHELE T DGR
o £ A (EBROph B

FEREC BT DIV EREL, U X TROIOREIN
BohTLk, T—AFrnbrF—, =R, Fv b
HOFIE T I HHREOBWEE LIZRENEON S &
Jlcmole. WEE T ORI OHNE, LT
DAHENEH NGB O S OMETEE L LTE<H
WHNTE. L UL, HrEARY O
ISR AR ORIt e 5720 OFHEL LT, &
OISR E A LD X O mRBE T A OBGE - R
I T 2L EhTn 5.

TZTE, bhibhoFEETHEOMI= Y 2 TOHE
Fo MR L BESZhoTW5D Eda o #5 Ls
)

FAFIS9E E B AT IEF R i ER

A W HEFS94E6 A2 H (1)
& ¥ AHBREEHEAASE 2 B

1. RPRIVEVREELBEHEREEZFIA L
BEBROE=2YY

OPrP—EE - JERTETR - KEFE—HR
At EhY (% h R fh)

LB ESNICERERF =2 M e 7 VfllEx v b
(Hiestrotec) DYRRIRRIE =2 U o V'~ OIS & Mt 4
S HIT, LTk EITR 2.

Get%)  1EH ARG 6 7] 6 [HH, 51 EERR
Tr vy Pz X 2RI R8N 4 4] 4 JEH.

(F5ik) AREMI0ORH X VER, RP=z be
& Hiestrotec T, JR¥' LH % Higonavis T, Il =
ANFVA—NAEBIU LH # RIA CTHIEL:. —F,
UlaREL v 4 — BB T A% v L CHEL, RARB
XU R FRAIL 72,

(fE%) L E&FRIOEMITSHRIKICO W T, Mithxz 5
VEA—MELIRFTR br Ul id y=0.739CH &
OB ZED 2. 2. JIFERAE L i =2 5 U4 —n
TER LORF =2 b w7 A L ORICIE—E OB 7
Mmojc. 3 RP TR b w0 preauulatory peak fiE
(340pg/ml LI ETH o7z,

(#&if) Hiestrotec 2k B RFPT 2 b v 7 L HlIE IR
JaRE =2 Y v 7L LTESICHATETHY, BT
AX ¥ VL BIEOBEL O T, XD EHlE»oA
B 7 IPRE RIS X OPRIO B A TRE T b 2 L b
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7.

2. Monoclonal #ifk% FIF L= EIA %Iz &k 3
human LH ORFEIEE

ORFETR - B - fLFIEE
ERARIER] - HRAEREGT - A
(%K EE k)

LA, TLERROBMIMTR & LT, H42H - I8
BHEEVEDEZBY, = OBENSHE L% L, i
AT 300 FILLE, A TL 8 HIDHENRE SN L IZE
2TW3. LaL, ZOIERITI0~20% LK<, K2
HETANEEZOMBEREELTWS. 20K ME
RO 123, Wiz L TEBBRRIIE RS 50 L1 5
RIZH Y, Wbz iud, i EREICHEIIRER & #e 8
L, ZOEFORRBIIZRINT 20 NI RIchsb. *
DIz izid LH surge BALAREH % EREICHIE T 52 EXR
FRTHY, LH OEEFE»S>TEL EESLEL 5.

£ A, bhbhix, Monoclonal Hifk# F]H L7z EIA
12 X % human LH OGEHEHZBEHE L, RIA %L
DR 217V, I big, 2 EFToBEIEIE o
LH O#e# %A THIE L, hi-gonavis (2 THREH LH
%, WKEE Estrogen JIEX v b (MS-8301) (2 TR
Estrogen ZHIEL, HETOFAEEZHREL, UTo
TEREH.

1. Bl X 0 3 KR CHIEFRETH D,

2. RIA ¥Rz X 2RIEHEL o iz, Y=1.36x—
18. 4OEFN %1, HEMRKR =0.94L BT FHE 23
Bohi. ERFERKEZ S5ng/ml THolk.

3. hi-gonavis i X % JRH LH #fil€ Tz, LH ® peak
BRI L B x b, LH surge BifA% L b2 5
HREETH O TR L, Aikick M LH BIE
T, LH surge Bt ZHHREIC & 5 2 2HELFERETHD
e

PLEX Y, AREEix, LH surge BHRARRIOYHIE - PEOR
R OIEfAHEEDH L FBEL kD LEZ DR,

3. MERFIRFSOA—ILAIEOES

EBIER - TR - #5ERS
KRES - BHEET
CHE PR 25 oA o e 4 K
5% 2 BB RBER)
WEERNICTEET 2 2T v A RV v OEERER
CEL TR ABRHTHS LEDREY, SERbhbh
BHER R Ee JBEOME, ARARIZHIT 2 EHicown
TR L. JECRELTZAY =7, E: RIA Kit

(139) 139

BRI, WBHERL LIRS ST 2 L3RI L Y
v VIR, IEMRERL, EEOBRY LR RE TR v
BRI ETEOTY, SROERE—EICT—F Ui L
LOLTBLBEEALTLES>Z L THB. 22 TLEIIL
WEfRZ 1ml SO L Ne ¥ A CHELTRE L L=
Z DFEETOEREL60pg/m] 1T B [EIR T 93.0% &
BiFThok. MEICHLTE, BF 34 BT 3ER
B E2 131.7~3.0pg/ml, &F 541285 Ehiiz.8~
5.2pg/ml ThHolc. HIREH (24, 3AW) 2k 3
WEHRP Ee (2 E: HiREEERTE AR L, PRI
HWICHBHIZET 5 Z L 23b ok, bFL T d 5048
B SN data &, WS OhDOLERERE L L, WK
H E: JIEDFRIEICOWTERLTH

4. £ MEFHO DNA BI2OL\TO

FONER -+ $£= - LEESE
VEERHIE - hPEIES - AR E
(BamEKER)

48], bhbiid Becton-Dickinson #:od FACS-
440 EH LT, 7D DNA 2 EL, HILEKLES
R, GERICOWTHEBRE L. 72, Kremer O
EEISH L, capillary tube W& FH L7cETFizonT
LZ®D DNA 2HEL, HETOMRAEBLOT, Wi+
5

S DAITHEEAE T DF5 T % Ethidiumbromide Tift
L, FACS 12T Histogram %{EfLiz. % DR, &
ML Y >3k Histogram & [FEICIERL L Z 0 — 7
% 2C L¥w, 7o DNA B#% C, 2C, 3C, 4C »
BETHIT .

¥Fo DNA ELHETFE #FERCEMEEEES L
ML D27e, EEHROFE VKT ICIE C DEIA LB
[F3FH bz, %72 capillary tube W& _FH LT
BFCOFIGVE <, BTk EBHE, HHRCIPDL
¥, capillary tube # LEH-L7RiFizvTid, CoZl
BRIt 52 L Bbhror-.

5. Bromocriptine JIF4:¥MEEE I ILEHE

OFARE - = £ - BAMz

SHBEPES (Er4 il BRBER)
ERIEILIZZTFA MATeY, =2 urFy, Fayf
A7 rEOHEAT A FAIZBIMIZ, LA
ZRRHRET 5 HFEPEL VWb TE R, TrEs Y
TF U ORRBLER, Fr 5 F R EENRT 5 L5
DL VAN THY, POl BERE N L BHLN
KEhT&Ek., TeEr )V FFr@3mhn w5
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WiifE BT 2—F, BUERACh 2R, ik, 55
S EHOREWER IRV, biub s BIRE L e A H DL
ARG EEHATH S 7 0 7 7 FUMbRERD 2 Lin
<, BEROERALMIPRER/. FER LI
RHERAGHED o DILFL & BE L 32 8E i< AH 2/
L, Ek5R, BREHMERHLL. £, SR
MEAE~DIFLR b7,

6. Bromocriptine JIFI4ZE(CT/HM L A -FEHE
R ANEICSHE L= FE/4& macroadenoma O

1451
OWHMER: - FARYE - =y &
HARMZ - $BEHE=
(I 374 7 R 5 B PE 1)

7w 7 F AN O RPERENEY, SERERE
LEROSIPND L ZATHB. L, bhbhiITeE
SIS B P O FliE, —RICARNES L ShTnd
ﬁﬁﬁigékbkvﬁn7¥/~véﬁﬁb TrE
7Y 7 AL PRSI TR U 2 T E ) & 15
FW@W§®ﬁ&,Wﬁ&%&k3l§%b 285% &
D I0MESREEA R TH 5. ITEEM AFHS TRk 2 HEAT L
class VEIEHEh, MEEMARZZL, HiRo R
CIS L2ZWrshiz. B4 ABNEY, EWHEHFAT
Wiz, CIS offitk, IREIEZZ LA X OB % i
FLicez s, HAKTRIOHEBRIAZED, HEHTE
AiVHE, BEECT 2% v UHifT, B bficERT %3
cm FEONBAHA A FTRAEER #3807z, bhvbhix
TEEKS S 75 ) —< LYWL, Tuts Y 7F UL
PHAs3K10me & D G2 BB Lz & 2 A, RHERI8280ng/
ml THh-ofzifif PRL KL, HAB LUHES
ERICHE L. ZO%TwEs ) 7F UL 1
H50mg * CHiHEL, M+ PRL fExEFEICES S L
FIZHER CT oTh, FWRMEHEOM/ N EROT.
BT T YT F R, FARRIC AN
WSk ERIZEN 5 25, mass effect [Z%}T 5 UGERT 4
3LENTWS. L, RRECLD~vs/wT T/ —
< OfEEM OB, ZER LS. Elo, bhvb
hx7ees ) FFUrfsgEsr T Lick b,
BWERRIR LB S, 1 H50mg &) KE#G 27
RElcS 7. BLEX Y, SEOMEML, PIRIEHE TR
AL Shaikhisd, SIFickoTrgEIicL, #kE
ER XL LTWBTEE~2 v 75 /) —< 2 THiEFIC
Blico®E L 2 7.

ANIEEE 30 & 1 4

7. Premature menopause & #ZHiE4, Kaufmann

PRI & YIER LBk & 2 14l

KRB E - HiIRE - EREE
5 OUIE - EERRSER - EREE
RE R (BERKSBER)
TERFIR=EE (IR AR B i)

Premature menopause % hypergonadotropic hypo-
gonadism D 1-5Th Y, ZOFIEHEREICONTHIW
. SRR 2 DT W B, L LZ DAY
WxIZ, IR - HEEICE CESEMITHBRAFH TH 5.
bhbhit premature menopause & ZMrIhizas, %
D% D hormone PEEEIC L W IEHRICHEETh L7z 1 6 % &5k
L7z CHET 5. ERNZ19OLMET, FFEMEmHA &
EREFEEEFRE LORBE L. FIRRIZISHET, 185%
FCIARIEIECTH . 18RRIC—EEIEIR U 72 23R
REE L UCATRPHEN 220 7. 2 oREARKE
7V 2 EHEEIC X Y hormone #EEEMIFTS T
e, WEZHEL CHREERBERAT & 22 L
7. KBERFOFTRLE, B4, $LE, BREOEHE, T
EHTFE, EORFEZRERTL Tw i, —#kiil
e, At RBREZRFE LS, KEEIMEKO Karyo-
type 1346, XX L IEFLMIEIZ R L Tz, )
OB N EEARK cH oM. i LH 3143mIU/
ml, FSH {375mlIU/ml ¢#EfE% RL, LH-RH icxt3
BRIEPE BIFCH o7, ML estradiol [£19pg/ml &
BT otz JEIEEEIC X 2 IIHAR OMBRAET AL Tl
Fris & A RAL M % 38D % D B TIIM D FFEIL R wgna
hmoiz. PLEX Y, premature menopause & FZHFL,
estrogen-gestagen (ZX % cyclic therapy #HifT L7z &
Z 5 9 course }& T, IEIREUGHIME & 7n D ITIR D HERE &
e, PEOEROREE 2 #HET S L & HIC premature
menopause DM, KK, {BEICOW TR B %
mz 5.

8. HEREHZIA LSRR

R - HOES - ERRE
FRMBE CIehs 12 K 7 fiie)

SRR, IR, SMNE - IE - LEO%
HIRIER T, AOWRICDRE V. LaLl, FEiF
PR CH D, B, ARFHRITAIS00061I 1
BIOFEAESRENH B L vbhd A, D5 H, Rokitan-
sky-Kiistner-Hauser syndrome (ZIf\EMLEETHS.

bhvbiug, % 5 4EMIC 5 FlOEKIE L 1 Floik
JEflite DI ER L, 25, 4BlOEKEERIC
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aERET (20 EFIHE, 240 AEERFHE) %
Jlss Bz | ALV R FEREAT & BEAT L 7.
JEEFIREED 1, SRS 2 B2
b, PILREITRG, X, IPAEFEO, EhkE
HE, PSR RIEAGED B vz, AEFNE, FLFEPT
Moz FA LT, SIRESBUREM & HE1TL72ss, ATM
TERIFEBNT R L O, DT PIER~ DB B il & BF
T2, Z ORERICE, BEFMAENELTN
5.
feske, HEERE AW ERERT, RIS h Tk
FTHEDICKBKDbEERE 1O, bhbhix, %
DEZRPTREHEL LT, EhoLioEEsL
LTFEERE B, FROBEEETE2Z. fiie L
T, ETRIEMICHERZZBEL TR E, IBAOfL Y
FEESCEm Ao TUREMNL, MEZFERTS. v
T, WAEE» SHEEREERL, TEESICHEYS
SEICEE L, ERECRHEWTREET 5. fEkD Mcln-
doe #;, Williams® {EiCl~, Kikix, EZIEEHN
THY, FioLeM, MEROERDS LFRIFH
HheE2D. kb, 2EFIO IS 1HNT, BHESERIC
b EEE AL, o 1FE, BALE, self-diatation 1 CTH
B

FITE B ATEFSMEmE I MERS

W OH:PEF59E6 A2 H () Fh2BELY
i B 2 RS CrURiti 22 5 K ] SN 15-9)

.1 Parlodel %5 iFiRGIDET

HURE— - AR - R B
KHGEME - B 45 - EiEE
CIERD 7 35 #4895 B P k)
WEFIS54:10 /] X U594 3 A ofilic. Parlodel #2412 X
DTIRIEE T VTR DRRST & 172 6 fFlic oW TIRET L
s
JEH] 113 pituitary microadenoma D Fff#% parlodel
Be 54T 4 4E[H] clomid & OPFF THAFIS84ES8 A 8 HD
BEARBRUEZEL T L s WEIE Th o7 fed AR
e & AT U C LLBEAR 2 BLRR VR % 2x 7.

#% 1 4E[l] @ parlodel + clomid fEHEEIZLE ST, D
M OREME & 4R A TA4R L, IEFI594E 2 H25H 12393 4 H
TAE3420g OEFBIEE Sl LT,

FEI 3, 4, 5IXIEMAHRETR A T clomid, HMG 7 &
ORI X VBTN ENAEYEL9, 15, 15O MR R
Thb.

(141) 141

HER] 6 X H IO ZE WA T parlodel #:5-FE#HD
PEIRCIEIR L 720 GS oA FHB 2SHERE T il
ol

LI E6#]o PRL, FSH, LH O#fizconT {34
T 5.

2. HEREORE
—MARILE D {E L BEIRETER & O HhEg—

B R - o -
KEFFS - MHA=
(R0 F ST K 7 Ik )

G WIEE = BRSO R I RS2 i TR & L O
MINTEY, BiobibTBEKIC X 2 konBss
DAT R WA B E T A RH LTV 5. &
DIEAHIREO—IR L L THRIIHS & EREIch 2 5 %2
AR L, S EHEIIH OfhofsiE L L THBKEOE
1k, i E., LH ©'— 27 8 X O#BEE I X 3 3E0reR A
DEFIZBT 5 HEOTh 2R Lz, d53EHRPER
F£48JE ], clomiphene FFFEHE16)EH] 0 HEILLIC CHE
BTEELDOTHS. ZORE, L EEMER X v
REARIEFERAS L HE OB, &I EBERE X 0 138
FWPEIIH o2 LH ©—2 & o BiE’ <, I
i LH ©—7 0B A ICHEEE LPEIIZ R0 5 0281
% L ER TH D7z, clomiphene FEREETIXIERTLC
<, E;, LH U=/ BFHIED b3 b0NE L ET
BEHEIRH GRS i o7e. WEHIC X 2HE8H
P AT AEICRI LB MELECTH S 2 L0
mEhie.

3. HHMEZICHTAMmMPITF R rOEYERTOA
FARILEC DEE

FIHEES - FLFF - WEHA=
ot I 31 156 K BE I )

ILAR, MERIEEOHEAIC X D i & v E v ORIER
BT 22 XD nol. 2 CIRIEEARAIzB T
HAAFRIMA A VE &, clomiphene DRI L DEH
WOWTHRFT L. 7% clomiphene Mz A %7
predonisolone-clomiphene #2337 % predonisolo-
ne OFRICEHLTHHRB L.

EW 7w 77 FUMEOH—EEAR T, LH 25
flilc7c % & testosterone % EfE & 7z AW H D7z,
clomiphen ®F#MEL LH & 5\ & testosterone, &
biz LH/FSH HoRicidBEM S ok, Licdio
T, ZhbHEIFEL LT clomiphen DFZ) - H4hoH
EXTERNWEEZ BN, clomiphene XD an-
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drostenedione fEIZEEE &£ 2L DBE L, Z O pre-
donisolone M/&E (5mg/H) #ARMT 5 & androste-
nedione fEDHY, E: @O _EH % androstenedione/E:
L EJE: WOERBEIPRD oM. 20D
predonisolone (ZIEFEFELE & 312 androstenedione
i E: ~OIREEESE S Lim Sk,

4. XYY JFEEBO 14

BRI R R e TR = )
WE 5L - ARA & - SFBREK
PR (i 7 K W R 25

TiEEEF L+ 536 BME, TH. R41%, FE38REK
DO 4F. LB I OFETFEZ V. FE19cm, fFE
75kg, eME184cm. LMHLILFEZBw V. [BE, BE
DOEFIIER T 5 MIEaZ. SIFmfle b 8 ml
FEIEEL. 8ml, FET-IEE0.8X 105 m], HTFHEBIER 0 %,
HRA0%. FHREZIIAMW, FOHFIL D8, K
NE GRS RIS IERIE B A iz, SEILHERRPT R
— ISR OBD OIS L b o o B, Ko
spermatogenic arrest D CTHEIRONEZ R L7z, &
e T LA D & b h 285 Y, METRE
Leydig M4 238z, RMHIMEREEIC L DY
GRS T47, XYY LRESH, HRY) L FRICEN
T2EDOY—27 v<Fr&@®ic. MfiF gonadotropin
fEIZ G ol A testesterone, estradiol, TSH,
PRL, T3, T4 3IEHERICHoz. GH LIEFERICH Y
BEELZIIEECTER L IEXI AW EEbh. H
W— FEfA—MERREB X O TFTEAEFRERE D axis 1T
R T

5. HEDMBIRIZHIT S IPEAF cytochrome oxidase
FEMDZEE) & & AL EH] rotenone OHEIRI
BPrIETHE

BEEEA - P B - PR SR
PIFRFNIE - FIRFRS - FAT 35
FRE (LB K PE 1)

PEERATRICI T D energy PEAROBHIZRAT 57
», NADH dehydrogenase ORI ERTH S ro-
tenone % PMS-hCG {LH% L 7z%h# rats i[5 L,
BEIMz I X E T8 & NI cytochrome C oxi-
dase &M (CYO ) ek XiE &8s Rt L. £
7z hCG %35 LI RIC cotenone 5L, HE
JNCB XFTER XV, CYO {E#:, 3B-hydroxy ste-
roid dehydrogenase 7% (38-HSD &) 2B XiE
U MRS ICBIZ2 L7z, rats 1238 WT rotenone

ARESE 30 % 1 %

W HERIGHNCEEIRZ0H L7z, £ 728kmEiRic BT %
PpBth CYO M, hCG 5% 6 iz e —27 L L
THEBIRER LY, ZOfFEME rotenone #4512k Y
FRICHH S e, FRRICBWT b [RIREOPEIRBH 55 %h 5
BElEE S, £z, PRIBERICI VY CERIBGA T SR
IcHE+ % CYO, 3B-HSD jE#4iE rotenone #4512 X
VERIIKTF L7z, Energy BEAEROBEII~DREL 725
Wiz, BRUPIERIEIM I35 1T B steroid PEAERE~DH
RN AN = Wy el

6. Thromboxane A: &riPEEH| OKY-046 (ONO)
12 & 5 HBESRRRE TR

P - BREDEA - HEE
PrERFIE - #hGF5H - Mk 1
FOAEk o PE 1)
PEDRE AT IR B R P MM A 1< B 50 2 Ui o
PEIRER ST BT 2B 2 #itd 5 72®iz, Thromboxa-
ne A: (TXA») OFEAERKRIEER] OKY-046 (ONO)
FHVWTS v FBIUOKRECHEIPAEER T2/,
24AE DK T v Mz PMS 10 iu. 48 IC hCG 5
iu 3 X U10~800mglkg » OKY-046% JEEN S L,
20MF B ICIVE N OB R B LTc L = 5, 3HREEIC
L T2 To OKY-046% 5.5 TF B 7 TGP o
xRz, FRTHE hCG 100 iu L [FAKIZ OKY-046%
100mg 3 X U'200mg JEHENES. L 1SR I BIIE L 72
P, 20 CHEIMZImE Sh T, BRI AIC X
%A% SEM #5425 &, YPkuEEE B oA
1% stigma ICH5 ¥ TR Tk, TEM #igT
3, SRR R P A i AR B BT, B EE JE PR A
OB NI PEINIC B B 2 R0 L3tiz, TXA: D
Hnze v Uik PGl O D3PI BB/ e 2 7=
Z AR IS .

7. SRR B L UVBIRBICEEETAIV FATI Y
DR
MO BEHE— - R SR
GRARIEIR)
FuRE TG UT 4 VEGRIERITHE AV FAY
vy (Id) 1%, PEURIENE T 5 IR IR b 2
BNZEBRTFFTHRESIH TS, LALZOERS
NIRBIIOZRERRICE L TRBFEShTwaw. 40
PEIRASE S e = v AR O SEAERE & AN ST R &
v THEL 72
(Fk)  EPEIPLEHPEDN & SE k32 1d D
VAR (2mg/mouse) #HEE L, BEIRRTORHOIR




Ffn 60 421 H 1 H

BEREEMN L, & ORI >\ TRE L7z, wicHE
RSP S IR SR 72 TR0 O HEREIRE B b
NEIPOHEFIZIE L, ZIERRIC OV TR & Ml
Wit L.

(FES) BRSPS+ 2 Id 285 LT ok
IR L ORIcEEZERED bhT, IR
PRFF S NIRRT O SERE BRI IR PEIRIRT & ORI H R
EIED b otk

(BE) 1d ik 2 IRRamzdm & s2hte 2 & 7208
FREGERE & IRERSKME T I L 2B%L LTS
25z LWAREL Bbhi-.

8. HEfCH L DREMEE

SERMETT - A FuB - RARES
R fE - EARN (MFEKER)

B & DRI RE ORI IC DWW T, DUF =2 0fmin

(143) 143

LA L7, 1) A v 2 Y v EBTHEREER TR 5
PCO DIIE, 2) £MEARBE TR T 2HERBERTO
FE, 3)FRIEHIICBITS A 2 Y »OER, bbb
AT LFIDA v 2 ) ARG RIFEE 2B L7223,
PMEIRSET R & D PCO LM L7c. SEERRERICS
W 75g BEATMRER 21T 272 =5, Amenorrhea I°
et PCO BHEICTHRERED RED F/E +2
Bk inoiz. Fiz in vitro 1IZRIT 3 7 BRI
AW R ER T, ARV ORI XY,
progesterone DEEAD{EHE, FSH |2X % LH/hCG v
+ 7% —® induction DEHE, 7 F UHFHY A A OHIN
VD LNEZERHLN L olk. U EORIR X DB
BRHCA AV AEH & SRR OBREICE S x BhED B
D, URRBERERE OREO—o L L THHE R 5
LT 5 AIREMEDVRIE S hviz.



HEEY=O M5 %

XI World Congress on Fertility & Sterility
£ Hf 1986 4F 10 H 26 H~31 H
%1&1& ‘\/f/jfﬂ‘\c“—/l/

o>

IV World Conference on In Vitro Fertilization
£ ] 1985411 H 19 H~22 H
B 2By (F—A TV 7T)

FFEEDE4L D Announcement % fHIREIC R Y Jo W FIXELSHBEHNIC

FabETE v,




v —

< — "

i 5

2;

3.

@8 R E

AEEBHRH OB IIX, BRHOBEAEERE, £EOY, #] 1. Kilbourne, N. J.: Varicose veins of preg-
DIZRES. nancy. Amer. J. Obstet. Gynec. 25: 104, 1933
FfEL, AooBRcEED D SiEH, FE, W 2. REEHE PAE, EWERE : oL 1 VERD
B, EREE, PNSOEVRAT, FETE, T OM T, BRI NG DI RIEBHE OFFIBIE B
FHIE LTERBEEDOLDICRS. RIEEE, 4:13, 1959
1m0, BAlE LCHIRl6 B (M&RE &) L 3. hER, PHIEN, ARZKE: ATERPEE
HE L, BREYNCHECEREZET ARERL IO L2, HRIEEE, 2(4) : 38, 1957
BRIH L TRERLEEABLT . b. BTAROHE
fEan, R, A, EEPRIRESICITL$40052 L EEAL A, B EE BITEL BR
AOFISCISEL NS, & T AR— A 2 ¥ AR DBER #] 1. Rovinsky, J. J., and Guttmacher, A. F. :
IPE (B, EEL, TREEL) AT 52 L. Medical, Surgical and Gynecological Compli-
MEF FICEEIBRIC—FE L TED, F5EiE cations of Pregnacy, ed 2: p 68, Baltimore,
AL ORI AT R EMEFIRTHZ L. Williams & Wilkins Co., 1965
ORI, FCOUIBRICE L, fastidgiE s, O 9. RRROBRE, BHIEN zoMmEICE T 2 FHT
@&, ErzEAY, EA»RSrnic k5. MESHE CRET 5. B, RAE UTEMIEC
SEDONL, MASRFEE BFRERETLT &
. ENARER L UBERALE, TR ENDESETE 10. $eBEi A LT A5 A1, ZHIEFIC X, T
DL DI, ERERA— MLEICLD, BIED LRONCHRIEZEBRT 5. COBZBRICETSE
LEE AW, B EBEAEAR L Lo RiBEE = i3 5.
TEFROBRIC X 0, KRR —EiL#HT 2. 11. B#ROERICH LT, BIMB0Mz BET 5. (B
a. HEOHE L, RICEHAZ2ELZEEE, z0—HeEEAE
A B4, W4, BEC EE B ETBZLENDD)
FRIX LT, $icREOHAREELELEL T ZHPL L ELEL T 55, FRICRBIRNTEE
3. kETBHZ L. 0MEBT T OV TORBEITEE
HATHEEIEROMEIIRES Z k. HicEk AL T5.

ERELTHHAR, BREERE OMICAN T 12. $HFisEs L U RO, BT X |

CcHEi, T4bb

ARE2 THIAFI B YL () EEATHNSR

EEA B S BREHR B K M

> W N

A BATNEES FEPsis 55,

EREESENIDOBHMLE
HEEIZAICR Y Y TI0EZ Z % 2 W TR0 5.
[F—F#FIT X am X 0EHRIEFE—=c 1L +5.
AR OWTERIZT FAL 2 T35 L b H 5.
EFHREZFRAE LTHRKOR L AL T35, 2od, KE
EFEROITEICE D 5.

ZAHMER H 2 L ORRICEBH T 5.



W O£ £ B
RoHE #B O (FER)
ik F B O H B RS PR
N B X ERE WS B O B —
=AM B & fm A E B
EDITORIAL BOARD
Rihachi IIZUKA (Editor-in-Chief)
Katsuya AJIKA Tkuo DOMEKI Yoshiro ISHIJIMA
Toshihumi KOBAYASHI Kazuo MOMOSE Ryuichi NISHIMURA
Yuzi SAKUMA Masayoshi WAKU

BATIEESME 30 %15
[Bf594£12 4258 EI R
fRfM604E 1 A1 H F 17

ETTE iR B 1IN
BB o B wOB
HEERI X b A # 3—12—15
moOm — V&R &
W X L & i 3—12—15
% G W TAEAN BEFEES
HEAHRXAAE=T H 14—9

Mg v () BRSERERA
Tel (03) 272—7077

MEOEHFST HH 793207

-




