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GROWTH HORMONE STIMULATES OVARIAN
PROGESTIN PRODUCTION BY THE CORPUS LUTEUM

Satoshi USUKI

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

Abstract: The effect of growth hormone (GH) on the corpus luteum in rats was examined

vitro. In an incubation study, GH stimulated progesterone, but not 20a-OH-progesterone, produc-

tion. GH also stimulated the tissue cyclic AMP accumulation. In contrast, the IGF-1 content was

not stimulated with GH treatment.

These data indicated an accumulative effect of GH on the corpus luteum through cyclic

AMP-mediated events independent of IGF-1.

(Jpn. J. Fertil. Steril., 36 (4), 727-731, 1991)

* Introduction

It is now recognized that GH exerts several
physiological and pharmacological effects on
ovarian cell proliferation and differentiation'~!"
through GH-mediated events independent of IGF-
1 or via an intraovarian mediator IGF-1*'2,

The influence of GH on ovarian function, espe-
cially on follicular regulation, is one of their
important effects.

However, the exact mechanism of luteal stimu-
lation by GH on the corpus luteum remains uncer-
tain. The role of GH on the corpus luteum was
examined in the present study to clarify whether
GH can direcfly affect steroidogenesis by the rat
corpus luteum in vitro.

Materials and Methods

Amnimals and animal treatments

Immature female rats of the Wistar-Imamichi
strain purchased from the Imamichi Institute for
Animal Reproduction (Saitama) were used as
experimental animals. The animals were main-
tained in an air-conditioned room with controlled
light-dark cycle (light 0800 and 2000 h), and they

were injected subcutaneously with 20 IU of PMS
at 27 days of age and followed in 56 h by 40 IU of
hCG. The animals were sacrificed by decapitation
under anesthesia 7 days after the hCG injection
and then the ovaries were removed to a sterile
dish containing cold saline, cleaned of the per-
iovarian bursa, and cut into halves. Furthermore,
each half tissue was cut by a dermatone blade into
slices approximately 0.5mm thick.

Twenty ovarian slices were preincubated for 60
min in the synthetic TC-199 media containing 1%
glucose and 0.29% NaHCO;, at 37°C in an atmo-
sphere of 959 0,-5% CO,, and they were incubat-
ed for 2 h under the same condition, with 2 ml of
0.2-20 ug/ml of ovine GH. The medium was
agitated throughout the incubation period.

Hormones

PMS and hCG were from Teikokuzoki Co. and
Mochidaseiyaku Co. (Tokyo), respectively. Ovine
GH (NIADDK-oGH-12, AFP-4015A, bio-
potency=1.5 1U/mg, as determined in hypo-
physectomized female rats by means of the
weight gain bioassay; FSH potency of less than
19% by weight, LH potency of less than 2% by
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weight, prolactin potency of less than 29% by
weight and TSH potency of less than 29 by
weight) was kindly supplied by the NIAMDD,
NIH, Torrance, CA, U.S.A.

Radiotmmunoassay for progestins, cyclic AMP
and insulin-like growth factor-1
Medium concentrations of progesterone and

20a-OH-progesterone were measured using spe-

cific antisera as described previously'®. Tissue
cyclic AMP and IGF-1 were also assayed as
described previously®'*.

Immunohistochemical study

The immunohistochemical localization of
progesterone was examined according to the
method of Usuki® using a highly specific anti-
progesterone serum (1 : 70 dilution in PBS).

Transmission electron microscopy (TEM)

The ovaries were the same as these for light
microscopy, as described above, and TEM was
performed by the method of McLean et al.'®. The
ovaries were cut into 1 to 2 gm square pieces in
2.5% glutaldehyde in distilled water and then
placed on a shaker at 4°C for 3 h. After postfixa-
tion for 1 h in a 19 solution of osmium tetraxide
in 0.1 M sodium phosphate buffer, pH 7.3, the
samples were dehydrated in graded alcohol solu-
tions and propylene oxide, and then embedded in
a mixture of epon and araldite!®. Ultra-thin sec-
tions were counterstained with uranyl acetate and
lead citrate before observation under an electron
microscope. .

Representation and analysis of data

The data are presented as the mean+SEM of
fifteen determinations. Student’s t tests were car-
ried out. Comparisons with p<0.05 were consid-
ered significant.

Results

As shown in Fig. 1A, 0.2, 2 and 20 xg of GH
significantly (P<0.01 P<0.001 and P<0.02,
respectively) stimulated progesterone produetion,
with a maxium increase of 2.1-fold at 2 ug/ml.
Contrary to progesterone production, 20«-OH-

ZD-A

Progesterone
(ng/mg wet weight)
>

20 q-OH-progesterone
(ng/mg wet weight)

=] 0.2 2 20
GH (peg/me)

Fig. 1 Effect of GH treatment on progesterone (A)
and 20a-OH-progesterone (B) concentrations
in incubation media iz vitro. Immature rats
were treated with PMS-hCG. Data are expres-
sed as mean+SEM of fifteen determinations.
*P<0.02; **P<0.01; ***P<0.001 (Student’s ¢
test)

progesterone tended to slightly increase, but
showed no substantial changes in the incubation
media (Fig. 1B). The ratios of progesterone to
20a-OH-progesterone were 1.11+0.18, 1.26 £0.19,
1.82+0.09 and 1.61 £0.15 (mean+SEM) with 0, 0.2,
2 and 20 pg/ml GH, respectively. The ratio was
significantly increased with 2 and 20 xg/ml GH
(P<0.01 and P<0.05, respectively). There was
significant increase in tissue cyclic AMP with the
GH treatment: 215.23+4.13, 232.33 +6.28, 258.80 =
8.52 and 252.37+11.31 fmol/mg ovarian wet
weight (mean+SEM, n=10) with 0, 0.2, 2 and 20
ug/ml GH, respectively (P.<0.05, P<0.01 and P<
0.02, respectively). However, there was no signifi-
cant increase in the medium IGF-1 level with the
hormone treatment: 105.01+2.62, 108.98+3.26,
110.62+£2.98 and 109.78 +2.84 pg/mg ovarian wet
weight (mean+SEM, n=10) with 0, 0.2, 2 and 20
,ug/ml GH.

The progesterone-antibody complexes were
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Fig. 2 Immunohistochemical localization of proges-
terone in ovary of rat primed with PMS-hCG
(arrows). X200

abundantly observed as black or brown finely
stained areas in the cytoplasm of luteinized cells
(Fig. 2).

The TEM findings revealed no features charac-
teristic of GH (data not shown).

Discussion

The concept of factors regulating the life-span
of the corpus luteum is well known. However, the
actual mechanism of the corpus luteum function
remains unclear. Lately, GH has drawn much
attention as one of factors which regulate ovarian
follicle function. Although there are several
reports on the direct effect of GH on the ovary,
there are very few reports on the direct effect of
GH on the corpus luteum function. Rat corpus
luteum tissue is well known to produce two major
progestin products, progesterone and 20a-OH-
progesterone!®.

Since subtstances that increase progesterone
production and secretion in the ovary containing
the corpus luteum are regarded as luteotropic, GH
stimulated progesterone production in this incuba-
tion study, followed by a significant increase in
the progesterone/20a-OH-progesterone ratios, in-
dicating the possible luteotrophic effect of GH.
The present data further demonstrated that GH
also stimulated tissue cyclic AMP in accordance
with the increase in progesterone production.

Since cyclic analogues stimulate steroid biosynth-

esis 17?2 the action of GH on progesterone pro-
duction may be partially mediated through an

S. USUKI (729) 3

increase in cyclic AMP production.

In contrast, concentrations of IGF-1 in the
medium were undetectable in this experiment.
IGF-1 has been recently shown to be produced in
the ovary?®, and to participate in ovarian
steroidogenesis®*~%%, Although this, of course,
does not exclude an intraovarian mediating role
of IGF-1 in GH actions, these data indicate that
IGF-1 is not a mediator of the effect of GH on
progestin production by the corpus luteum. It may
be that GH brings about a direct steroidogenic
effect on the corpus luteum via the partial media-
tion of cyclic AMP.

All of these data suggest that GH may directly
stimulate rat corpus luteum function.
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SHABEIA 2 274 (IMx, ¥4 F Ky b4 1252 LH 8 L FSH flEHEIc > %, Bt

2z 72,

AREADUEF (3 LH : 0.5~250 mIU/ml, FSH : 0.2~150 mIU/ml T& 0, BIE N KO
PSP 9N O BEMRE 10 %Ki E BT TH -7z, Froa > Ea— & — 12308 S 2 FEuEdh 611
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EEDIBIZHE VT L, LWMHBMEEZ R L7 (LH :r=0.898, FSH :r =0.969).
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17z,

(Jpn. J. Fertil. Steril., 36 (4), 732-738, 1991)
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Value of automatic enzyme
immunoassay system “IMx”
for serum LH and FSH

Masaya Ishimatsu, Yasuhiko Nakamura,
Norihiro Sugino, Haruyo Tamura,
Kazunori Kawamoto and Hiroshi Kato

Department of Obstetrics and Gynecology,
Yamaguchi University School of Medicine,
Yamaguchi 755, Japan
(Director: Prof. H. Kato)

Automatic enzyme immunoassay systems (IMx,

HAGE2ak 364845

DAINABOT Co. LTD.) of LH and FSH were tested
for its basic and clinical usefulness.

The ranges of measurement in the assays were 0.5
~250 mIU/ml for LH and 0.2~150 mIU/ml for
FSH. The coefficients of variability of inter-assay
and intra-assay were under 10 percents in both LH
and FSH assay systems. Once a standard curve was
constructed, it was stored in the computer of the
apparatus, which avoided to reconstruct a curve in
each assay for up to 2 weeks. Also, there was a nice
correlationship between the values measured by
IRMA and IMx methods.

The IMx systems of LH and FSH were practical,
and would be useful in clinical practice.

(24199141 H 14 H)



SUPPRESSION BY L-DOPA OF PROLACTIN SECRETION
DURING EXERCISE IN FEMALE ATHLETES

Noboru MESAKI, Junichi SASAKI, Satoshi SOHDA,
Yuichi NABESHIMA and Hirokazu IWASAKI

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

Abstract: It is well established that prolactin secretion during exercise is an important factor
in exercise-induced menstrual dysfunction. The purpose of this study is to examine the suppres-
sive effect of L-dopa on prolactin secretion during exercise.

Five female athletes measured their BBT every morning. They performed incremental exercise
on a cycle ergometer, with or without L-dopa, on the 5th to 8th day of the follicular phase. After
60 minutes bed rest, 50 mg L-dopa was injected intravenously and after a further 30 minutes bed
rest, the exercise was reinitiated. Blood samples were collected after 60 minutes bed rest (Rest)
and after a further 30 minutes bed rest (A30’) following L-Dopa injection, at the time when the
heart rates reached 150 bpm (Submax), the point of exhaustion (Max) during exercise and after
60 minutes bed rest following exercise (After 1hr). The levels of prolactin in serum, dopamine,
B-endorphin and VIP in the plasma were measured.

Whereas dopamine increased significantly after the administration of L-dopa, prolactin in-
creased significantly during incremental exercise, but the increase of prolactin was suppressed by
the administration of L-dopa. However, the administration of L-Dopa did not affect the increase

of S-endorphin and VIP during exercise.

(Jpn. J. Fertil. Steril., 36 (4), 739-744, 1991)

Introduction

Recent evidence indicating a causal relation-
ship between athletic activity and menstrual
dysfunction has aroused interest'~®. However, the
mechanisms of exercise-induced menstrual
dysfunction have not yet been clarified. There are
three hypotheses for the factors involved in
exercise-induced menstrual dysfunction: 1) physi-
cal and/or psychological stress due to exercise, 2)
loss of weight (body fat) due to a diet to control
body profile and/or exercising condition, 3) acute
and/or chronic hormonal changes due to exercise.
As we considered that the third hypothesis is the

most important one, we investigated hormonal
changes during exercise’~” and hypothalamo-
pituitary function®?in female athletes. We have
already reported that prolactin is the only hor-
mone which increases significantly during exer-
cise in both the follicular and luteal phases*=®.

The relationship between prolactin secretion
and the occurrence of menstrual dysfunction is
well established. That is, it is believed that a
significant, transient secretion of prolactin during
exercise is an important factor in exercise-
induced menstrual dysfunction. In this study, we
examine the suppressive effect of L-dopa on
prolactin secretion during exercise.
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Materials and Method

A) Subjects and Blood Collection

Five female university athletes, aged 18 to 21
years old, were subjected to an investigation of
endocrinological responses during exercise. All
subjects gave their informed consent. None was
presently using or previously used oral contracep-
tives. They measured their basal body tempera-
ture (BBT) every morning and then exercised
incrementally using a cycle ergometer with L-
dopa (levodopa, Sankyo Co. LTD., Tokyo, Japan),
a precursor of dopamine, (L-Dopa(+) group), or
without L-Dopa (L-Dopa(—) group) as the control
group, on the 5th to 8th day of the follicular phase.
During the incremental exercise, electrocardio-
gram (ECG) and heart rates were monitored.

After 60 minutes bed rest, a venous catheter
(18-G) was inserted into the left forearm vein. In
the L-Dopa(+) group, after 60 minutes bed rest, 50
mg L-Dopa was injected intravenously and after a
further 30 minutes bed rest, the incremental exer-
cise 4) was reinitiated. Blood samples were
obtained through an indwelling catheter after 60
minutes bed rest before exercise (Rest) and after
a further 30 minutes bed rest (A30’) following
L-Dopa injection, at the time when the heart rates
reached 150 bpm (Submax), the point of exhaus-
tion (Max) during incremental exercise and after
60 minutes bed rest following exercise (After 1hr)
(Fig. 1).

Exhaustion

ﬂ HR : 180 bpm T
s HR : 150 bpm
_30 4 90 kpm/min
4
L-Dopa iv.|
50mg
i 360 kpm/min
H 270 kpm/min Cycle Ergometer
§ 180 kpm/min 60 rpm
bed rest 0 kpm/min moderate heavy bed ‘rest
- exercl: 1S€
60" 0 4 = gl
(Y] Blood Sampling [ ‘ [}
Rest A30° Submax  Max After

1hr
Fig. 1 Schedule of incremental exercise using cycle
ergometer with or without the administration

of L-dopa.

L-DOPA SUPPRESSES PROLACTIN SECRETION DURING EXERCISE

HAE2GE 36 %4 %

Table 1 Basal levels of hormone at rest before in-
cremental exercise using cycle ergometer in
follicular phase.

Hormone L-Dopa(—) | L-Dopa(+)
Prolactin (ng/ml) 3.8+0.7 3.8+0.4
Dopamine  (ng/ml) 39406 4.3+0.7
S-endorphin  (pg/ml) 6.2+0.3 5.8+0.8
VIP (pg/ml) | 20.6+0.8 19.4+0.9

Each value is expressed as the mean+SE.
There were no significant differences in both the
L-Dopa(—) and L-Dopa(+) gruops.

B) Hormone assays

The measurement methods of prolactin in
serum, dopamine, S-endorphin and vasoactive
intestinal peptide (VIP) in plasma were described
previously™.
C) Statistical Methods

Data are expressed as the mean+standard
error (SE). The Student’s t-test was conducted for
statistical analysis and differences were consid-
ered to be significant at the level of p<<0.05.

Results

A) Basal Levels of Hormones

Table 1 shows the basal levels of hormones at
Rest, after 60 minutes bed rest before incremental
exercise, for both the L-Dopa(—) group as the
control group and the L-Dopa(+) group.

In both groups, there were no significant differ-
ences in basal levels of hormones and none of the
subjects showed signs of hyperprolactinemia.

B) Hormonal Changes during Incremental Exer-
cise
1. Changes in Serum Prolactin Levels

In the control L-Dopa(—) group, serum prolac-
tin levels increased significantly at Submax (p<0.
05) and Max (p<0.001) during incremental exer-
cise. However, the serum prolactin level de-
creased immediately after the end of exercise, and
the level at After 1hr, 60 minutes bed rest follow-
ing exercise, was not significantly different from
the level at Rest.

On the other hand, in the L-Dopa(+) group,
there were significant differences in serum
prolactin levels during exercise compared with
the L-Dopa(—) group. That is, the increases in the
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ng/ml | prolactin
*kk p<0.001
20
15 |
10}
5 s
o—o L-Dopa (—)
e L-Dopa (+)
L I "

Rest A30" Submax Max After
Thr

Fig. 2 Effect of L-dopa on serum prolactin levels
during incremental exercise in follicular phase.
Each value is expressed as the mean+SE.
Differences were compared with L-Dopa(—)
and L-Dopa(+) groups at each of the points
that were examined.

serum prolactin levels during incremental exer-
cise were significantly suppressed (p<0.001) by
the administration of L-dopa (Fig. 2).

2. Changes in Plasma Dopamine Levels

In the control L-Dopa(—) group, plasma
dopamine levels showed no remarkable changes
during incremental exercise.

On the contrary, in the L-Dopa(+) group,
plasma dopamine levels increased significantly
(p<0.001) at A30’, 30 minutes after the administra-
tion of L-dopa. During exercise, plasma dopamine
levels showed a decreasing tendency, but those
were significantly higher compared to the L-
Dopa(—) group at any of the points examined (p <
0.001) during and after the exercise following the
administration of L-dopa (Fig. 3).

3. Changes in Plasma VIP Levels

In the L-Dopa(—) group, plasma VIP levels
increased significantly at Submax (p<0.05) and
Max (p<0.001). However, there was an apparent
decrease in plasma VIP level after the end of
incremental exercise, and the value at After 1hr
was not different from the value at Rest. These
changing patterns were similar to those of

N. MESAKI et al.
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ng/ml | Dopamine

150 |

100

50 o—o L-Dopa (—)

—e | -Dopa (+)

**¥% p<0.001
A 2 2 —
Rest A30" Submax Max After

1hr
Fig. 3 Effect of L-dopa on plasma dopamine levels
during incremental exercise in follicular phase.
Each value is expressed as the' mean+SE.
Differences were compared with L-Dopa(—)
and L-Dopa(+) groups at each of the points
that were examined.

prolactin.

In the L-Dopa(+) group, plasma VIP showed
significant increases during incremental exercise.
Furthermore, there were no significant differ-
ences in both L-Dopa(-) and L-Dopa(+) groups at
any of the points examined during exercise (Fig.
4).

4. Changes in Plasma g-endorphin

Plasma S-endorphin levels showed a significant
increase at Submax (p<0.05) and Max (p<0.001)
during incremental exercise and decrease immedi-
ately after the end of exercise, the level at After
lhr was not significantly different from the level
at Rest. These patterns of hormonal changes
during exercise were similar to those of prolactin.

Furthermore, there were no significant differ-
ences in both L-Dopa(—) and L-Dopa(+) groups
at any of the points examined during incremental
exercise (Fig. 5).

Discussion

It is well known that strenuous exercise induces
menstrual dysfunction. We considered that acute
and/or chronic hormonal changes due to exercise
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1hr

Fig. 4 Effect of L-dopa on plasma VIP levels during
incremental exercise in follicular phase.
Each value is expressed as the mean+ SE.
There were no significant differences in both
the L-Dopa(—) and L-Dopa(+) groups at each
of the points that were examined.

may be the most important factor causing exer-
cise-induced menstrual dysfunction. The etiology
of exercise-induced menstrual dysfunction is
thought to be the hypothalamic insufficiency®~'.

We investigated hormonal changes during exer-
cise and reported that prolactin is the only hor-
mone which increased significantly in both fol-
licular and luteal phase®~®.

The relationship between hyperprolactinemia
and secondary amenorrhea/anovulatory cycle has
been well documented in patients with functional
hyperprolactinemia or bearing a prolactin-
secreting pituitary adenoma. Recently, it is
believed that transient hyperprolactinemia and
occulted hyperprolactinemia at night are impor-
tant to infertility'” and anovulatory cycle'®. In
transient hyperprolactinemia, they showed an
increased prolactin secretion capacity after the
administration of thyrotropin-releasing hormone
(TRH)'®. These responses are similar to those in
athletes with menstrual disorders®. These data
suggested that prolactin secretion during exercise
is an important factor for exercise-induced men-
strual dysfunction in female athletes. Mori et al.'?
reported that dopamine antagonist (bromo-
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Fig. 5 Effect of L-dopa on plasma S-endorphin levels
during incremental exercise in follicular phase.
Each value is expressed as the mean+SE.
There were no significant differences in both
the L-Dopa(—) and L-Dopa(+) groups at each
of the points that were examined.

criptine) is effective to induce ovulation in the
cases of transient hyperprolactinemia.

It is well known that prolactin release from the
pituitary anterior lobe is regulated by two mecha-
nisms: the prolactin releasing factor (PRF) and
the prolactin inhibitory factor (PIF). The clear
requirement for a prolactin stimulating mecha-
nism has been difficult to demonstrate unam-
biguously. The growing list for PRF includes
TRH'™, VIP' g-endorphin'®, methionine enke-

phalin, leucine enkephalin'®, serotonin'?,

neu-
rotensin'®, gonadotropin-releasing hormone
(GnRH)*, vasopressin®”, oxytocin?", substance
P?? and epidermal growth factor?®. Even though
these substances have the capacity to effect the
release of prolactin, this fact alone dose not estab-
lish a physiological role for the substance as a
prolactin-releasing hormone. It is thought that the
major PRFs are endogenous opiate peptide S3-
endorphin and VIP. On the contrary, there is
growing skepticism of the view that dopamine is
the sole PIF mediating tonic hypothalamic inhibi-
tion. Furthermore, it is thought that dopamine
tonically stimulates the secretion of an unidenti-
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fied PIF?Y. However, Peters and coworkers?®:2®
reported that the extracts of pituitary posterior
lobe contained a significant prolactin-inhibiting
activity that could be attributed to dopamine
since inhibition was reversed by cotreatment with
a dopamine antagonist. In addition, the control of
dopamine release or turnover in the central ner-
vous system, therefore, may be mediated by
B-endorphin®~2%. Furthermore, the interaction
between B-endorphin and gonadotropin release is
complex and appears to involve GnRH with a
modulating effect on ovarian sex steroids®®.

In this study, we measured the concentration of
serum prolactin, plasma dopamine as PIF, and
plasma g-endorphin and VIP as PRFs during
incremental exercise with or without L-dopa in
female athletes in the follicular phase. The data
on hormonal changes indicated the following.
During incremental exercise without L-dopa as
control study, serum prolactin and plasma PRFs
(8-endorphin and VIP) levels increased signifi-
cantly. On the other hand, plasma dopamine (PIF)
levels showed no remarkable changes. The admi-
nistration of L-dopa resulted in significant
changes in serum and plasma hormonal levels
during incremental exercise. This indicated that
serum dopamine levels increased significantly
following the administration of L-dopa at any of
the points examined during exercise, however
serum prolactin levels were significantly suppres-
sed by the administration of L-dopa. On the con-
trary, there were no significant changes in PRFs
(B-endorphin and VIP).

In conclusion, these data suggest that the pre-
cursor of dopamine (L-dopa) and/or dopamine
antagonist (bromocriptine) may be useful to pre-
vent the prolactin secretion during exercise. How-
ever, the increase of S-endorphin during exercise
may be one of the important factors for the
etiology of exercise-induced hypothalamic insuffi-
ciency in female athletes. It is necessary to con-
duct more detailed studies to answer this ques-
tions.
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EFFECTS OF PROGESTOGENS AND ITS ANTAGONIST ON
THE BEADS ATTACHED DISPERSED RAT PITUITARY CELLS

IN THE PERIFUSION SYSTEM

Shoichiro AWATA

Department of Obstetrics and Gynecology,
Teikyo University School of Medicine, Tokyo 173, Japan
(Director: Prof. Kiyoshi Arai)

Abstracts: Dispersed anterior pituitary cells of ovariectomized adult female rats aged 8 wk
were attached to Cytodex-1 beads, and packed into chambers in the perifusion system. Cells were
preincubated in the medium containing estradiol for 48h before being packed. Pituitary cells were
perifused with progesterone, or 3-keto desogestrel with or without RU486 in the same medium.
The pulsatile secretions of LH were observed following intermittent GnRH stimulations at 50-min
intervals. and the amounts of LH release of each single pulse were grandually increased. 3-keto
desogestrel showed a much more significant facilitatory effect to provoke LH pulsatile releases
than did progesterone. After 100 min (the second pulse) of perifusion by progesterone and
3-keto-desogestrel, an LH release was enhanced by 157 and 235%, respectively. RU486 suppressed
the facilitatory effect of progesterone, but not of 3-keto-desogestrel. The results of static
monolayer cell culture of rat pituitary cells showed some discrepancies to perifusion studies. This
might be attributed to the differences in experimental conditions; a 3h continuous GnRH stimula-
tion in the well culture on one hand, and pulsatile stimulations in the perifusion system on the

other.

(Jpn. J. Fertil. Steril., 36 (4), 745-753, 1991)

Introduction

Estradiol facilitates or suppresses the
gonadotropin-releasing hormone (GnRH)
stimulated luteinizing hormone secretion in
vitro?',and progesterone modulates these
effects®~". Progestogenic modulation of LH
release appears to be exerted at both hypoth-
alamic and hypophysial sites in vivo®. Progestins
are known to have biphasic actions on gonado-
tropin secretion, with a stimulatory effect on

GnRH-induced LH release after short-term treat-

ment and a suppressive effect after long-term

treatment®. Such responses are elicited with ster-
oidal and GnRH concentrations in the physiologi-

cal range® and it is suggested that the function of
gonadotrophs is affected directly by progesterone
in vitro and in vivo. Anterior pituitary cells con-
tain high affinity-low capacity binding proteins
for progestins which are regulated by ester-
ogen'®'V. These proteins accumulate in cell
nucleus following progesterone exposure. In these
target tissues, progestin’s modulation involve
steroid-receptor complex mediated alterations in
gene expression'?. Pulsatile secretion of GnRH
from the hypothalamus stimulates LH release,
and the number of GnRH receptor and the amount
of LH release varies in rat estrous cycles’®'¥. The
role of the inhibitory effect of progesterone is
believed to be to confine the LH surge to the day
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of proestrous, while the stimulatory effect serves
to increase the magnitude of the LH surge and
synchronize its timing®. Sex steroid antagonists
block these facilitatory and inhibitory effects in
vitro®?". The details of the cellular mechanisms
of LH release or its steroidal modulation of
gonadotrophs still remain to be clarified.

Desogestrel (Org2969) is a synthetic steroid used
as a progestogenic compound for low dose oral
contraceptives'®. Desogestrel is rapidly converted
in the liver into 3-keto-desogestrel, a strong and
specific progestogen, as a major metabolite!®~!®,
In the present experiments, dispersed anterior
pituitary cells of ovariectomized rats were
attached to Cytodex-1 beads and packed into
chambers in the perifusion system'*??. Progester-
one or 3-keto-desogestrel was added in the per-
ifusion medium, and the results of pulsatile secre-
tion of LH were compared each other. Anti-
progestogenic agent, RU486, was used in this
system to find out its effect. Although the contra-
ceptive and contragestive action of RU486 are
mainly due to its direct effects on the en-
dometrium and in placenta?*?®*, modulation of
gonadotropin secretion by the antiprogestin might
also be involved in its antifertility effects. Conven-
tional cell cultures®*” were also performed with
these steroids to evaluate quantitative differences
in LH secretions from the pituitary cells. A vari-
ety of secretagogues were challenged to activate
Ca?* influx, elevate c-AMP levels, or stimulate
protein kinase C activity for the purpose of clar-
ifying the participation of these mechanism at the
levels of intracellular transduction system in the
progestogenic modulation of estrogen pretreated
rat gonadotrophs.

Materials and Methods

{Hormones and reagents)

Estradiol-178 (E,), progesterone (P), and GnRH
were purchased from Sigma Chemical Co. (St.
Louis, MO). Desogestrel (Dg, Org 2969) (13-ethyl-
11-methylene-18,19-dinor-17@-pregn-4-en-20-yn-
17-0l) and 3-keto-desogestrel (3k-Dg, 3-keto-Org
2969) [13-ethyl-17—hydroxy—ll-methylene-l&l!)-
dinor-17a-pregn-4-en-20-yn-3-on) were provided
by Organon Research laboratories (Oss, Nether-

PITUICYTES PERIFUSED WITH PROGESTOGENS

HAML2EE 36 & 45

lands). RU486 [(178-hydroxy-114-(4-dimethyl-
aminophenyl)-17«-(1-propynyl) estra-4,9-dien-3-
one) was provided by Roussel-UCLAF (Romin-
ville, France). Steroids were prepared in ethanol,
and GnRH was dissolved in PBS containing 1mg/
ml BSA.

{Animals>

Anterior pituitary glands were obtained from
the ovariectomized adult female rats of the
Sprague-Dawley strain aged 8wk.

(Pituitary cell preparation and culture condi-
tions>

Pituitary cells were dispersed in 1% ESA-
HCMF, containing 40mg of collagenase and 50ug
of DNase, at 37°C under a water-saturated atmo-
sphere of 5% CO, and 95% air, for 90 min. The
cells were then washed twice in HCMF without
collagenase or DNase. For cell culture Medium 199
with Hank’s salts and L-glutamine (Gibco, Grand
Island, NY) supplemented with 1.4g/liter sodium
bicarbonate, 10xg/ml streptomycin, 100U/ml pen-
icillin (Meiji Confectionary Company, Tokyo,
Japan), 2.5% fetal calf serum and 109% horse
serum (Grand Island Biological Co., Santa Clara,
CA, USA) was used. These sera were pretreated
with 29§ charcol (Norit A) and 0.29 Dextran T 70
(Pharmacia, Uppsala, Sweden) beforehand.
{Monolayer cell culture)

The incubation medium was poured to the
multiwell culture dishes (CELL WELLS, Cornig
Co., NY) each containing 1.5X10° cells. The
dishes were cultured in a water-saturated atmo-
sphere of 95% air-5% CO, at 37C for 3 days.
Prior to the addition of hormonal agents, the cells
were washed with the freshly prepared medium.
The incubations lasting for more than 24h were
performed in incubation medium (see above)

(A231817, TPA.
cholera toxin)

(Progestogen short term treatment) GnRH
Estradiol [ 1 1
Progestogen
(+RU486) [:IT
(Progestogen long term treatment) Washing
Estradiol [ J\[,[:]
Progestogen = ]
(+RU486) i ! E

48h 4h 3h

Fig. 1 The protocol of the hormonal treatment in the
monolayer cell culture experiments.
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while those lasting less than 4h were carried out
in the same medium containing 195 BSA without
sera.

The cells were then washed with the medium
and further incubated for 3h with GnRH or other
secretagogues (A23187, TPA, or cholera toxin)
(Fig. 1). Upon completion of the incubation, the
medium was collected and stored at —20°C until
LH was assayed.

{Pituitary cell perifusion>

Pituitary cells were cultured on Cytodex-1
microcarrier beads (Pharmacia; 1x107 cells per
20041 beads) in 100ml of the incubation medium in
Tissue Culture Flasks (Corning Co., NY). The
cells were cultured for 3 days and estradiol (10~
M) was added for the last 48h. The cells were then
collected by centrifugation and transfered to the
perifusion chambers (0.25ml MILLIPORE, Mil-
lipore Co., MA) followed by perifusion experi-
ments. Perifusion was carried out with prewar-
med (37°C) Medium 199 with Hank’s salts and
L-glutamine containing 0.5% BSA, pH7.4, at a
flow rate of 0.5ml/min. After 2h of perifusion with
the medium containing estradiol, a stable baseline
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level of LH secretion was achieved, when hor-
mones were added in the medium. The beads
attached pituitary cells were stimulated with 10~#
M of GnRH in a pulsatile fashion for 2 min every
50 min. Progestogenic agents were started to
infuse immediately following the stimulation by
GnRH. The sample medium was collected every 5
min, and stored at —20°C until LH was assayed.
{Radioimmunoassay (RIA)>

LH in the media was determined by the double
antibody RIA method, using NIDDK kit with
RP-3 as a rat LH standard.
{Data analysis>

Student’s t-test was used for statistical analysis,
and a P value of less than 0.05 was considered
significant.

Results

1) Effects of progestogens and RU486 on LH
release of the estradiol pretreated pituitary cells
from ovariectomized vats in perifusion experiments

In this series of experiments, dispersed pituitary
cells were preincubated with 1 nM of estradiol for
48h. Packed cells were perifused with the medium
which contained either of these progestogens

) 52 52 52 52 52 hrs
52 () 4 4 52 51  hrs
) ¥y =y & (=) 5 hrs

Estradiol (—) (
Progesterone(—)

120 170 220 210 320 RU4BS () (

Perifusion time (min)

Fig. 2 Typical perifusion experiment showing LH
release from rat pituitary cells cultured on the
microcarrier beads in response to 2-min GnRH
(10-*M) pulses administered every 50 min.
Cells were obtained from 3 wk ovariectomized
rats. Prior to perifusion, cells were pretreated
with 107°M estradiol for 48h. After an initial
control pulse of GnRH the cells were further
perifused with the medium added with 10 "M
progesterone (P) or P plus 10-°M RU486.

Fig. 3 Typical perifusion experiment showing LH
release from rat pituitary cells cultured on the
microcarrier beads in response to 2-min GnRH
(107*M) pulses administered every 50 min.
Cells were obtained from 3 wk ovariectomized
rats. Prior to perifusion, cells were pretreated
with 107°M estradiol for 48h. After an initial
control pulse of GnRH the cells were further
perifused with the medium added with 10"M
3-keto-dosogestrel (3kDg) or 3kDg plus 10-°M
RU486.
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Table. 1 Effects of progesterone (P) and 3-keto-desogestrel (3kDg) with or without RU486 on LH release from
perifused pituitary cells induced by 10~*M pulses of GnRH every 50 min throughout the experiments. The
cells were obtained from ovariectomized rats and pretreated with 107*M of estradio (E,) for 48h.

first pulse

second pulse

third pulse

Vehicle 97+ 5

E, 121415
(48h)

E;+P 119+ 7
(48h)

E,+P+RU 117+11
(48h)

E, +3kDG 114+ 6
(48h)

E,+3kDG+RU 116 412
(48h)

108410

16713

235+53

92+ 11 9%+ 9
= 116+ 8
* *
182419 —
ES %k "
% 9 # 137414 *
k| %k
B 31464 | | F
242+ 46 J 379+73 | B

All values are the means = SE. Data of three separate perifusion experiments were combined, expressed as per
cent of a control pulse (=100%). *: p<0.05 vs. E, control, **: p<0.05 vs. E,+ P (t test).

(100nM) with or without RU486 (1.M), after appli-
cation of the initial GnRH pulse (control pulse).
The amounts of the released LH stimulated by
subsequent GnRH pulses were expressed as per
cent of the control pulse of each case. The cells
perifused only with vehicle medium without any
steroidal treatment did not showed any changes
of the gonadotropin responses to repeated GnRH
administration (Table 1). Pretreatment of pitui-
tary cells only with 1 nM of estradiol during the
perifusion experiment induce a small increases of
LH release responding to repeated GnRH stimuli,
but the difference was not significant (Table 1).
When the cells were primed with estradiol and
subsequently perifused with progesterone the LH
responses to GnRH pulses became significant
after 100 min (the second pulse) and 150 min (the
third pulse) by up to 182+199 (Table 1, Fig. 2). A
marked increase in LH release was observed as
3-keto-desogestrel was treated by up to 351 +53%
(Table 1, Fig. 3). If RU486 was perifused with
progesterone the stimulating effect of the latter
on LH secretion was abolished. However, the
stimulating effect of 3-keto-desogestrel was not
inhibited by this compound (Table 1, Figs. 2 and
3
2) Effects of progestogens and RU4S6 on LH
release of pituitary cells in monolayer culture
experiments

Treatment with estradiol for 52h increased the

GnRH stimulated LH release (p<0.05, Fig. 4).
Addition of progesterone in the medium for a
short time (4h) further enhanced the LH secretion
(p<0.05). Progesterone added in the medium
alone for 52h brought the LH level down to the
lowest value (p<0.05). A combined use of RU486
with progesterone showed a little effect, but the
difference was not significant (Fig. 4). Short term
incubation of the estradiol pretreated pituitary
cells with 3-keto-desogestrel induced increased
LH secretion (p<0.05). No difference was obser-
ved between the effects of progesterone and 3-
keto-desogestrel. Desogestrel did not have such an
effect. RU486 did not antagonize the effect of
3-keto-desogestrel under the present experimental
conditions (Fig. 5).

Various secretagogues were challanged to the
estradiol primed pituitary cells of short term
progesterone treatment. The increased LH
release was observed with each stimulant, but the
effect of added steroids was not necessarily con-
spicuous (Fig. 6). When the pituitary cells had
been treated with progesterone for 52h, the sup-
pressive effect of steroids on LH release was
observed in the GnRH-, A23187-, and cholera
toxin- stimiulated cases. The discrepancy was
observed between progesterone and 3-keto-
desogestrel in the TPA-stimulated results (Fig. 7).
In these experiments. cholera toxin showed small
but significant stimulatory effect as a se-
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cretagogue compared with the LH basal secretion
(no stimulation) (Figs. 6 and 7).

Discussion

In the present study, it was suggested that
perifusion with 3-keto-desogestrel of the rat pitui-
tary cells resulted in the more marked acute
stimulatory effect than progesterone perifusion
(Figs. 2 and 3, Table 1). As GnRH pulse amplitude
and frequency were kept unchanged, the present
results may indicate the positive feedback mecha-

Sﬁ Estradiol o
™
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10 € 1 2 3

—°— Estradiol + 3-keto-desogestrel

—— Estradiol + 3-keto-desogestrel
+ RU

LH (ng RP-3/fraction)

120 170 220 270 320
Perifusion time (min)

Fig. 4 Effects of acute (4h) and chronic (52h) expo-
sures to progesterone with or without RU486
on GnRH-stimulated LH release from estradiol
treated pituitary cells in culture. *p<0.05 (t
test). The values shown are the mesn + SE

(n=4).
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Fig. 5 Effects of acute (4h) and chronic (52h) expo-
sures to progesterone, desogestrel, and 3-keto-
desogestrel with or without RU486 on GnRH-
stimulated LH release from estradiol treated
pituitary cells in culture. *p<0.05 (t test). The
values shown are the mean + SE (n=4).
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nism of progestogens to the pituitary cells. This
progestogenic action to the pituitary cells is con-
sidered to be exerted via the progesterone
receptor?®. Indeed, autoradiographic studies sug-
gested that the nuclear receptor is present specifi-
cally in gonadotrophs®**”. 3-keto-desogestrel is a
potent progestogen as compared to other 19-
norsteroids'®. It has high affinity to the progester-
one receptor and relatively low affinity to the
androgen receptor and human sex steroid binding
globulin (SHBG). It displays very low or no affin-

50 4
O Ediol
B Ediol +P
40 3 Ediol + 3-kt-Dg
no
stimulation! toxin
Fig. 6 Effects of acute exposures (4h) to progestogens
on a variety of secretagogue-stimulated LH
release from estradiol treated pituitary cells in
culture. The values shown are the mean = SE
(n=4).
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Fig. 7 Effects of chronic exposures (52h) to proges-
togens on a variety of secretagogue-stimulated
LH release from estradiol treated pituitary
cells in culture. The values shown are the
mean + SE (n=4).
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ity to the estrogen receptor’®. The present results
may be attributed to its higher affinity to proges-
terone receptor because 3-keto-desogestrel
showed the stronger positive feedback effect than
progesterone to the pituitary cells. Whereas the
stimulating effect of progesterone to release LH
was abolished by a combined use of RU486, a
similar suppression of LH secretion by 3-keto-
desogestrel was not observed. It is generally
accepted that RU486 binds to progesterone rece-
ptor or glucocorticosteroid receptor®® instead of a
progesterone or a glococorticosteroid agonist and
heat shock protein (hsp) 90 is not dissociated from
the DNA-binding domain of the receptor which
tends to remain in a non-DNA binding form?*3%.

Previous reports demonstrated that estrogen
induces both positive and negative feedback
effects on the GnRH-stimulated LH secretion
from pituitary cells"®. The GnRH “self-priming
effect”*? is observed in estrogen pretreated cells
in the perifusion system. In the present study of
well culture the estrogen dependency of the stimu-
lating effects of progestogens was examined. No
significant increase in LH responses was observed
when these cells were treated with progestogenes
without estradiol priming. Krey et al. report that
acute progesterone treatment enhances the
GnRH-stimulated LH secretion onlyl when the
estradiol pretreatment significantly elevates the
progesterone receptors which correlate to the size
and duration of progesterone action”?®. Proges-
terone receptors are fully induced 24h after the
incubation with estradiol in these cells®®3%).
Estradiol priming actions are not simply
restricted to the induction of progesterone rece-
ptors, but involvement of cellular mechanism are
also discussed especially in the case of maximal
elevation of progesterone receptors®®, as it was
demonstrated in several recent studies that ster-
oids are able to act on different parts of the signal
transduction system in the gonadotrophs®®. The
number of GnRH binding sites of the anterior
pituitary changes with the concentration of sex
steroids'*'*. A recent study by Attardi and Happe
shows that progesterone does not change the
number of pituitary GnRH receptors in estrogen
primed immature rats and considers the main site
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of action of progesterone should be distal to the
GnRH receptor®®. Krey and Kamel report that
progesterone modulates basal and GnRH-
stimulated LH release in similar percent altera-
tions, suggesting that progesterone induced
changes in GnRH receptor levels need not be
involved”. In contrast to the perifusion system,
3-keto-desogestrel and progesterone released sim-
ilar levels of LH in the monolayer cell culture
system. The discrepancy between the results may
partly be due to different mode of GnRH applica-
tions, continuous stimulation for 3h vs. pulsatile
stimulation every 50 min.

Although desogestrel itself has low affinity to
the progesterone receptor, its active metabolite,
3-keto-desogestrel has high affinity to the proges-
terone receptor'®. In the present study, desoges-
trel had no effect on the LH release of estrogen
primed pituitary cells.

To characterize the effects of progestogens
various stimulants were applied to trigger LH
release via different actions on cell function.
GnRH binds to its receptor and as a result the
intracellular Ca?* levels increase®”. Ionophores
like A23187 selectively open the Ca®* channels on
the cell membrane trigger an LH release in a
similar quantitative way as GnRH, but its action
is independent of the GnRH receptor®®. Although
GnRH increased the c-AMP production in cul-
tured pituitary cells®®*?, it is generally accepted
that ¢-AMP is not necessarily involved in the
GnRH stimulated LH release*®*". Nonetheless an
compounds which elevate the c-AMP level*? stim-
ulates, albeit poorly, an LH release in cultured
pituitary cells®®*®. In the present study, the bi-
phasic modulation by progestogens, which was
noted in GnRH-stimulated experiments, was also
observed when cholera toxin was challanged.

GnRH also increases the intracelluar level and
extracellular release of inositol phosphates,
diacylglycerol, and arachidinic acid*®. Although
long term progesterone treatments suppressed LH
secretion in most of the experimented cases,
TPA-stimulated experiments of chronic treat-
ment with natural progesterone still showed the
tendency of increased LH secretion. The details
of the role of protein kinase C activation in the
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GnRH action of LH release and its modulation by

gonadal steroids are also still in discussion**™**.

Conclusion

The estradiol pretreated ovariectomized rat
pituitary cells showed significant increase of LH
release by natural and synthetic progestogens’
modulation in the perifused experimental system.
The stronger acute facilitory effect by 3-Keto-
desogestrel was observed in this experiment,
which was not apparently shown in the well cul-
ture system. Anti-progestogenic agent, RU486,
could significantly inhibit this modulation of LH
secretion by progesterone, but not the one by
3-Keto-desogestrel. The higher affinity of 3-Keto-
desogestrel to progesterone receptor may be
responsible for these results. These progestogenic
effects were not observed in the study with
desogestrel itself. The perifusion experimental
system of microcarrier beads attached dispersed
rat anterior pituitary cells represents an adequate
model to examine rapid steroid hormone actions
on pulsatile gonadotropin secretion.
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MR R U CIpRaE i BE e uiliaig = AND.
FRIBSI O MG 3D T, BB TH Y,
RIS Tl 2 R &, MlafH Ao RIS I0
WEANLTILLS b, WA RE ISR L T
lipid % Z &Il L T v b, Il br1 3,
PRI AN 5 X OV N o Ml S & b IS

B =3

[X13  Zokiiia, FERIHIIN S L ORI & b
aromatase BT H %

[X14  mcEhIpiE, BERIEMIE S X PRI & b
aromatase [ TH
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aromatase D RIFEATED S L7205, NIEMIZIZ B
T3 KISI355 -~ 72 (X14),
5. HEINELH%

PRV HE SIS 7 25 BRI R ~ oD I A5 15 A ke
20, fiizIie R T 5, —, BRI
g TOBMMBEDOFAEL L LI, IAL5DMED
ez &0 BRI (sinusoidal vessel) 252 & 41
M 2, RISHIERA LTS, B LR R e 1
B CEETET, NHEBSHIa IS TH - 72 (X
5).

6. HEIIFE 1 HH

WAL ) L O RS S 250 7 ) BT %
0, AR L T 5. Il begn 12
B BRI TH 72 (K6).

7. #EERTE 4 HH

PRSI (A ISR L L, B o si(LE
FRBHING & 7 2, AR HING T3 lipid 1= X - THilE
BATZERAL L, BMIRLIESEAT & 7 5, F 7o R
HIRZRE ~ D B D A & RIZEDE L, ikl
AL L, SRR HING 35 X OBt LA

AN 2R TE T H B

WIARDI K & aromatase HAGESGE 36 %4 5

#MilEl3 & b 12 aromatase HFB1ETH 72 (X 7).
8. #HINf% 8 HH

WORILERISEANE (327 D KRB L, SR LN
MG F 72 (3 PRI (3084 L, SR TEAM M 5 (3
BTH D, RIS, AR (3R
TdH ), aromatase iHEDFEH D SN2 (K 8).
9. HEIR 12 HH

BCRACIEROBAING (3 I EaE L, B3I )
I2H 0, AR ICIE RS A LD S, 72 FEHm
BEHIIEALRD SN e o 1o, iR bR,
FAR O WA LIERIIE R 12 0 2B ME RS A 2 6 31,
Z DR BRI I T2 2% D IG5 L Twie,
JLAFEB D BRI 35 L OB ETHAR (3R L
DR S BRI HYED 6 17z, fHE LRI,
FEARACERIBEANG 12 T Tl G B HEBOEDS & &5 7z
(X9).
10, fEAR A

FRRRMAICHMLL, AR LBRIBSHN (EA L ¢
WA, EKIIAETH D), BHME IR L, rx
MR D ZE N, HEREE 2 3RS LS, —

7 PRI 4 1 E A R L RS e
T R L e e e
52

BIS HESRGE S 1 E. SO (LRI S5 ) AT (L
L. SR SRIE < 2
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X9  HEI0k 12 H H, ik L 22 AR L BB AL o 3 iy
RN ZEME, fRREERE A L, B oMizicon A
aromatase FIER SO RT3 5. W4 L 7o i Rk
HENSEHING Z 72 IS BIHIE S, A LRI T
PR HER AT 51 5

.w S
[ 10 A% 4% B A, B AR (L BRI B oo $i 5k (2 P T,
aromatase FETERIRG 270 v, B4 5 5 BUIR(LHE
T NE £ 72 (ZRVE MR 358 IS ER s 2 7R T

Ji, AR B & ORI E e R E I3 E M T
BN, TS (IRIRRD 55, IR L
1203, IR LEEREAI I 2B ROn (212 2 A KR
DLNLG -T2, THSH LT, SR S
T OHVE RN I RtE T H D, ORI ARRERIC
HARTEHTH -7z (K 10).
11, BHHIIRE

BRI 1302k L, NSERESHIIE O/ ARy A 5 4L
5. RIEHEALCAN IS, NAEIEAIIZIC aromatase
HHEORENED L (K1),

z B

E Mal= A 7 oY — A5 H aromatase 1233
% monoclonal JUA% (] L 72 Gl E i e th s
X0, JEEGRENE, FHEIE, BCEUINE, PASHINNG,
AR L OEIR #1257 % aromatase {51ED
IFEIZOWTHRET 5 2 LT a2, JFmIa T,

X111 PASKYING, SRR 2 RIR L. 2Bk 2%
EHHA2 (2 aromatase Bt TH %

I D IF 2 E (2 aromatase 23 JfE L, 2 DB T
FCI2 steroidogenesis 2B L T2 ol fETED &,
—KB LU kIIE T, RS L OSSN
12 aromatase (FHFPH S 113, KB W THIDH
TEDRED A Ltz WHINa TlE, BRI
B L O FEEHINL IZ aromatase {[HTED FIEARD 5
N5y, BEREMEICBWTEHTH Y, estradiol
AR EIZZDEBTITONTVWEIENREZ LD,
LA LESINN T3, Ba LaNEREMmzzd
aromatase {fi{E 7 # & 5115, estradiol # A4 L T
WaI ez b,

PNk, @AREERT 205 BRI E Lo
T3, FRIEEHILIZ 3317 5 aromatase {G1E(IZF AT,
estradiol AWANEAITITHBN TS LD LIS,
— 7, WAL AR S L O E #HlEI2 & aromatase
AERAE L, PERIEAIIRIE X T3 Ze v, estradiol &
WA rhib iz, BIRRI T, BRI B
1+ % aromatase {i 1 (3272 DICF L, Do #iiziz
DHFEEL Tz, ZHcxt LT, SRR
B L UREMINZIZ 35T 5 aromatase G135 <, #
RACEERIE N 2 - Tl & Hi X estradiol A% AT
STWdLDLrEZ 5N5, (BT, FERIK
Mgl 3 TIcEM, BIEICHR Y, aromatase 1% (3
A ST, WL B & R E R (3R
L 7% %6 aromatase {&1%E % &5 L, estradiol % &k
LiiT BT GRS 7z,

SRINEIZB T, WD TERIBSHING £ 723380
#faiZ aromatase [GEDREDFED LN Lh b,
HHFEEL) 2T LT, SR Aeic FSH
receptor # i L, FSH | receptor ¥ # A& L C
adenylyl cyclase #/~3 % cAMP O B % i
DN EAANK IR L THEAFEEoRE L X L
|2 aromatase DML % activate §5 Z L2 &)
estradiol 23 EK 41549, & 512 FSH & estradiol
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OWEERIC L D, FEREHIZIC LH receptor 234
35349 L HIZ receptor & #54 L, aromatase
1% & estradiol ERICLEE T 52 &2 5,
FRZOBRBOREIMNGTIZ, NEBHZICT TIC
LH receptor 2°7f4E L, LH X #%4A L T aromatase
HHE2REET 20T, 2 2 Testradiol 2EK EH
TWwaZlh)rirbitd, LaLEE LKL
6, ZOREAIZE, FEREMIZICB T 5 aromatase
EMEDE <, estradiol (33 & L THEERIEMIE THRK
SNBIENEZLNS,

R EAIARE T3, FSH & estadiol DEI{ERIZ & -
TR #2132 FSH receptor d& 7% &1, LH
receptor VER I N, ZOHRLEML T3t nwh
N5, FloNEEMIEEELE T LS5, LH
receptor xR T I L5, BEREMIE L X LI
aromatase &3 LH 12 X - TICHE 2 71, estradiol
HERATEREIZIT AN T WD I ERE I N, HER
T3, aromatase (i3 E (CERIEMIZ IO &5
727%, Tanizawa & (338 ICFBEHIRICRE L T3
EHRELTEY, TOBEMIIAMTH S, LH surge
2 HHEIN F TR & NEREAIZIC BT 5
LH receptor 8 fn L#&ilF, LH (3 receptor & #5&
L aromatase {fitE# 8N Lo 5. Lo LINFENELH
AN Eahs D70 Z L 20 5, estradiol AR 13 12 FERT
FHila ciTbhd b Bbi s, OB,
5, PERERG L D MEHTER 7 (angiogenesis factor)
HLHIZEDFUINZNT, HEEEH & EREE
WD MLFE A L, [AFEM% (sinusoidal vessel)
I S 41, aromatase {&§1EA5E F - T estradiol 4
MICESTHIENFEZLNL™,

BEINT%, BEEREZERT 572%, ERLHEEHE L D
MR 12550 W S AURE VT TR IR 2 45 - HE
35, ooy, Bixo 2@l mial,
aromatase {GMEIIEATK L L bIcE LS LHET S
Z &) avb iz, —7, KL estradiol fifl 134k
N RRICARAE & 7 2 A%, 2413 aromatase iH1ED K
T2k 23 Tld7% <, #E91#%, 17a-hydroxylase
L Cryoyo lyase {&EMEDME F ¥ 5728, estradiol ®
HIBRYE TH 5 androgen AR L, estradiol 4=
ROBRE &2 L2 LNTH 219,

WIRHIATIE, MEDOFES L LEDE W T
RNILTRA S E & 7% 5. F 7w iRHla s sab1t: ¢ &
% Z &6, aromatase iififEA R b U L, estradiol
ERDEANITODN T WA L EL LNE,

AREBAEDOHI T3, LH pulse 294 L1112, 6
KRS 12 LH pulse 2B L7 { 7 2, £ 72
aromatase {H1EIZFA L BDOLNL L 722 Eh b,

RN £ aromatase

HAMES2EE 36 %4 %

BB RIBHINE 2 351F 2 aromatase [P
K F LT, estradiol B IThbN kb2 Lick
5, —J, AL S L ORI Mial3 LH pulse
WZEROE L, MAEFHAERF 238 L 2 hs 6 i % M
L7, aromatase i1 # {75 L TAE 75 estradiol
AT LDLEDbINDL, oHTEERICE R
faiz 51+ 5 oxytocin 3 LU prostaglandin A B N
DFZEETY, ME DI L, MLFLAME T - Wit L
THEMBCRBEEI S L O 0SS & 72119,
HERELTHS, 2oL ) B ERBMICBIT5
aromatase i1 R EAIZ (VI3 AAS M estradiol fE
DRRIITIT—F L Tz, FomEHERFIT
angiotensin ILICHEBIT 2 LD EEZ 5N T 557,

.angiotensin [NIMEAWFHEIE TH 5 2 L5, HiK

2B 5 MEFE F 72 (2 MTHER & DEEIC O W T
3, SHLICKRFTZ2ET 5.

PRI F 7213 hCG %5 DB, B MGT I E bzl
S 7Y, VBT I3 R 519, B AR LRI AR
Jaid hCG Iz RInE T, 2/ E L DM TIE
aromatase iHtED I FED LN {722 L
5, estradiol AT O T WL W EHEZ L
5. Lo LEARE IR 5 L OB #IE 12 hCG o
Hldk % 321 CRI4E L, aromatase D7\ Uil (3
WL, estradiol # AWM LT 2 b DL Bbi b,

LI Eo s &, HE90 £ T aromatase (373 12 kL
BB, B S F Tl ERIBSHE S L
UHNRHIRRICRAE L T w7z, LA L ARERD %I
F 72 I3 R E AR T3, aromatase O RIFE (3 FENEHNE
IZBR &5 1, estradiol A DBFIIFADEZK F 72138
TORIICE > TEILT B2 EmRgans. 2
ARHINRICE W TERERED A% 53, NIEREEH
faiz & aromatase DRIELFED S estradiol A KA
ThNTwbIehEZLNS,

X ®
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Changes in cellular localization
of aromatase during formation
and regression of the corpus luteum

Hung June Huang and Tooru Yamabe

Department of Obstetrics and Gynecology,
School of Medicine, Nagasaki University,
Nagasaki 852, Japan

We have used immunohistochemistry to localize
aromatase in the luteal compartment of human
ovary during different luteal phase.

Follicular compartment was also examined to
determine cellular localization of aromatase as
control. A monoclonal antibody raised against
human placental microsomal aromatase was used.
Immunoreactivity of aromatase was detectable in
the primordial follicle, the cytoplasm of oocyte.
Immunoreactivity of theca interna cells was weak,
but was more evident in the granulosa cells of
antral follicle. Strong immunoreactivity was detect-
able in the granulosa and theca interna cells in the
graafian follicle and in the corpora lutea during
early and midluteal phase. Luteinized theca and
small paraluteal cells displayed moderately im-
munoreactive in contrast to absent or weak im-
munoreactivity in large luteinized granulosa cells in
the corpora lutea of late phase and early pregnancy.

Taken together, immunoreactivity of aromatase
was observed in theca interna cells of atretic folli-
cles and appeared to be related to the biosynthesis
of estradiol. As such, these findings Indicate that
the enzyme aromatase has a widespread distribu-
tion in the follocular and luteal compartments of
human ovary. But was confined to luteinized theca
and interstitial cells in the corpora lutea of late
stage and early pregancy. The presence of
aromatase in ovarian tissue correlate with its
known estradiol biosynthesis.

(A7 11991 47 3 H 15 H4548)
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superoxide dismutase {14 & @B {LIEE

Superoxide Dismutase Activity and Lipid Peroxide
in the Rabbit Corpus Luteum During Pseudopregnancy

KEERRIE R AF}
"ok B OZ
Toyohiko MIYAZAKI

Department of Obstetrics and Gynecology,
Ogikubo Hospital Tokyo 167, Japan

B ARSI MO AR
#oW E BoE T M
Michiya NATORI Shiroh NOZAWA

ok R X
Toshifumi KOBAYASHI
Department of Obstetrics and Gynecology,

Keio University School of Medicine, Tokyo 160, Japan
(Director: Prof. Shiroh Nozawa)

R R MR REOBME 2 M s E 2 HAY X LT, hCG 100IU #Fic & D AAITFIIRIEX L2 X
A superoxide dismutase (SOD) ifith: & B (LNE I E 2 WE L, ¥R X 0 4 & 415 progester-
one (P) 3 XX prostaglandin F fH#EEW (PGFM) » DR Z MG L7z, PI3hCG #4512k g
mL, B 11 BEHCR@E &%), LEE20 HH Z Tk L Twv» 72, Cu-Zn SOD &k 20 HHIZ
A (197 +£86 U/mg protein) 27 L7245, P I %D -7, —F, Mn-SOD i&H:
{3, 11 H Hi<Hpesi (178 +39 U/mg protein) 2R L, ZOEHEIIP AT mAMHE 2R L7z, ik
WEEILIEE & ) SOD {iftEB L P L ORMICHBIZZEH s v -7, 72, PGFM (3 SOD, P, &
FELIEE T s b2 RO -7z, U EofESRES 5, Mn-SOD 2AEER RO PELET b b
BARERE L BLEDH 2 Z L AURSI N, HREBHEICB T iR EO SO Rt RE S 7z,

(Jpn. J. Fertil. Steril., 36 (4), 760-765, 1991)

]

HIROMRE, KB, B L UBHICNYS T 516713,
FEz EIFoNTW5h5, TBRHATRESTZN,
ULAF, 7 DEH#EIC macrophage D555 1F 51T
W3, #KHIZ macrophage 7S LD L7
gy, 6D, HABHEORHIC—3 L TF
Rz A L, tumor necrosis factor a Z 4L,
IR DBHEICEG- LT Wb vl b b
%%, —7, macrophage # 5\ [3#F P ERDSTEIERE R

FEATEILIEIBMONIEETH L5, B
R B HE & EMEEE R ORI RIS 57 v,
fLkFE (H,0,) ¥ luteolysis # 472 6§ & W) iy
b o B0, G TEEER OB MRREAEIC BT W S etk
HINHTH 5.

W R (O, H,0,, OH-«) (IAEMRHN THITLK
SCEREREEZ 527, I8 2 aRg kL CAEREE
BIEL, DnWTIHMREEZ & 232 ermesnT
WBY ZhTx L, BRI 2 OB EEER B R B AT
o LT3, Superoxide dismutase (SOD) (Zi&1t:
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FERDH B, SEELIEE AR & BIFRO T superox-
ide anion radical (0z) #FFEMNICRLTIBET
HNY, EHEBERICL->THFEINL MY, 5,
SOD (37 v MIHHIZIAE L, WAHERE D HIHIZBIfR
LTwarno7eiitdy b 52,

ARIFFETIS, WIHRDBHE &G ROBGRZ 5 5
EHrHIE L, 79 bR Ao SOD &, i
HERDNRE~DFEEZEDFE I U 2 mEE LR % 1l
L, W GENTRIZED—D X & 2 5115 progesterone
B L ¥ prostaglandin F {#EH & 0 BIMR 2 Mt L
7.

;-

1) EB#hy L7 < kb 3 ERFEEEGEE L, K
4 kg iR DMEER AR R 25 1% HG 72, 21 PIE
ROEFR L Y hCG 100 AL 25 L, 1S4EMIkiE
EL7, APORLERREREEE L (K1),
2) R B L O EIR AR hCG #4525 H
#Z0H&EL, 4, 11, 15, 20 HBIZR> bs3svEY
— )VERIRREE FICBIE D%, IIEEIR % #e L, /D
Yz AL, ~o%) ez LR ) 2 F Lo Fa
—7 % Hw TR, INEEZRL L2, fEl L7280
B3, K EICTHRMICHELKE LD oL, &
HHIE R, SOD Witk s X U LIg E e ot L,
FRECL 7290 B el Z, IMiE4rBEt%:, progesterone
(P)  Ltrprostaglandin F {fCE3EY (PGFM) &
HIE L L 72,
3) SOD HMEWZE © fsA(L, 5% wet weight
tissue/volume DEJAT 0.05 M potassium phos-
phate buffer (pH 7.8) # iz Tikif FiZ homoge-
nize L homogenate # ikHaiE & L7z, SOD {4
xanthine-xanthine oxidase-nitroblue tetrazorium

hCG 100 1U

pseudopregnant
rabbit

laparotomy
on days O (control). 4 . 1. 15 or 20

after hCG administration

collect remove ovaries

b (761) 35

(NBT) &% HWTHIZE L2, ¥4 b, xanthine
(0.1mM ; Sigma) & xanthine oxidase (Boehrin-
ger Mannheim) & ez & - THRL E 7172 superox-
ide anion radical iZ kX 5 NBT (56 4uM ; Sigma)
DEILE 50 %IHET 2 EERIGIEE SOD 1 Hifr & &
DLDTHSH, NBTDEILIZS60nm I2B1T 5
diformazan DN DRIIZ L > THEL . & 5
12, SOD i1 A Cu-Zn SOD & % \» (3 Mn-SOD W\ 3°
M2k 23 or%5 72012, EHEERIC 5mM
NaCN %z C#lE L7z, SOD if14:(3 U/mg protein
TEL, #7237 F2(13 Lowry 3% w2,

4) BN IE - FH AR, 10 % wet weight
tissue/volome DE| AT 1.15 % KCl # 2 TR F
I~ homogenize L homogenate # itkHEW & L7z,
A LIE i {5 (3 Ohkawa et al'® D FiEkIc L 3
thiobarbituric acid (TBA) &b Hlw/2, T4 bbb,
W& Ak i & o & ## T2 L % malondialdehyde
(MDA) »EtE T T2 54 1o TBA LA LTE
L2 A% 532 nm OWEE TUET S LDTH
5. MDA (3, 1, 1, 3, 3-tetramethoxypropane
% external standard & L T3k, wikr@mg LI
2112, MDA nmol/mg protein ¥ L T#& L 72,

5) progesterone ¥ X UF prostaglandin F G rEH
(PGFM) #I7€ : 913 H AR & H progesterone 5 X
F PGFM i F |3 radioimmunoassay (& T #ll % L
721617 R E A5 9132 mean+SE T# L, Student’s
t-test 12 & D HRETAIIRRGS 24T\, P <0.05 D846 %
AEZHN & L1

w R

1) SOD i (X2, 3)

2 (2 fARrh Cu-Zu SOD &, ¥ 3 12 Mn-SOD
SO # R L7z, Cu-Zn SOD i1 (3, 1A1FE 4
AH (day 4) 12 711+202 U/mg protein ¥ @i %
m L. day 11(360£53) I2B W THEIZHED L 72,
day 15 (1066+£145) Thmm& %Y, ZDt%, day 20
(197+86) THwfEL -7z,

2kt L, Mn-SOD ififf(t day 4 (96+ 3) »
S #E iR, day 11 T 178+39 U/mg protein &
iR L, Db day 20 (34+11) FTHHREL T
Wl kw ) EER R L,

2) MERLIREIRE (K1)

ovarian vein blood samples

H AT MDA D ZAIZ—E DI 2 7R & 22
~72. Cu-Zn SOD & % \» {3 Mn-SOD iGN &) &

corpus luteum (CL)

progesterone
prostaglar;ngFMTetabclute SOD activity (3587, day 4 L:j:;l,r(ﬂ{_]‘g:lt%*( L;ﬁ';‘.ﬁé:g:(}) <0.01)

Lipid peroxides

mfiiZm L (734 4 MDA nmol/mg protein), LLF

X1 FEBRE WAL, Cu-Zn SOD iGMEA & & % » 72 day 15 1
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A SOD i1 & @ ER L HAMERRE 36 %4 %

#1844 h malondialdehyde %5

Days of pseudopregnancy

4 11 15 20
malondialdehyde 73.4+4 60.3+3* 52.6 A4 60.3L3*
(nmol/mg protein) (6) (8) (8) (8)

*; P<0.01 as compared to day 4 **; P<0.005 as compared to day 4

1400
1

700

Cu-Zn SOD (U/mg protein)

4 11 15 20

Days of pseudopregnancy

X2 {&4EHR 4, 11, 15, 20 H H o # A Cu-Zn SOD i
" (mean+SE),
RLEDLTNT7 7y PREHMNHETOEEXE(P<
0.05) HHdIrEELTHS,

®EM 2R L, fir day 20 123l 7. Loy Lz
76, HE R MDA JREE & il SOD it & ofic A &
HARS RS b o T,
3) UNEEIR M progesterone 5 L U8 PGFM i
i
BITHR IR RE S RO IS H PR (2, day 0(62+29
ng/ml) »5AHFEICHML, day 11 (1107+135) T
E—7 %m0, UBEPMHEIZERKL T2 (K4 A).
S 512, BN P AL, #ikd Mn-SOD &t & A
B EoMEzR L2 (K5), Ziucx L, PGFM
FP L 3HDEFZ R L2(X4 B), &AMEIC
AEEIXL L, PB XU SOD ifME & o L il 7
o le MEH PEB I PGFM IBE &, #iAth MDA
R X ORI L3R O NS e 572,

zZ =B

R R G EOE L LR KN—2E LTH
FHTE S BRI EZ L7267, £
72, MBI DR 13, free radical 12 & » TH@EE{L%
ZIRTWIELRCHLNAEETH Y. Zhic
*t L, A3 SOD, catalase, glutathione peroxi
dase L\ o2 EBER TR 25D toxic oxygen
metabolite (24§ % BifHkERE X L T\ 5, 54, o

mean+SE, ( )=n

2201 b

<
[
)
a
o
E 1104 a
=)
a
o
12}
s d
%
2
11 15 20

Days of pseudopregnancy

X3 fA4EE 4, 11, 15, 20 H HO A+ Mn-SOD &1
(mean=+SE),
BLBTNL77xXy MIZBFBEITOREE(PL
0.05) B b xR, F—TNL77~xy MIF
BELLEELTWS,

DIGTERER DG HEIN 109 &5 Z 452020, & B\ (3
RHERE'DICE 5 F THE STV 505 RIS X
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Superoxide dismutase activity and
lipid peroxide in the rabbit corpus
luteum during pseudopregnancy

Toyohiko Miyazaki

Department of Obstetrics and Gynecology
Ogikubo Hospitl,
Tokyo 167, Japan

Toshifumi Kobayashi, Michiya Natori
and Shiroh Nozawa

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

The objective of this study was to investigate the
relationship of oxygen free radicals to corpus
luteum function during psendopregnancy in the
rabbit. Indices of oxygen free radical generation
included tissue levels of lipid peroxide and the

gl (765) 39

activity of two forms of superoxide dismutase
(SOD). Rabbit received hCG (100 IU) intravenously
to render them pseudopregnant. Cu-Zn SOD activity
was lower on day 20 (197+86) than on any of the
other days examined. Although Cu-Zn SOD activity
on day 11 (360+52.7) was lower than day 4 (711+
202) and day 15 (1066 +145), Mn-SOD on day 11 was
higher (P<0.025) than on day 4 and 15. Further-
more, Mn-SOD activity was significantly correlated
with ovarian progesterone production (P<0.01).
Lipid peroxide was lowest on day 15, when Cu-Zn
SOD activity was highest. However, lipid peroxide
level and progesterone production were not cor-
related. There was no correlation between concen-
trations of prostaglandin F metabolite in ovarian
venous plasma and progesterone production.

These data suggest that Mn-SOD may be
involved in maintaining corpus luteum function
during pseudopregnancy in the rabbit and that
oxygen free radicals appear to play an indirect role
in corpus luteum regression.

(At 1 1991 46 5 B 23 H¥¥48)
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Efficacy of LH—RH Analogue on Residual Follicles Persisting
after hMG—hCG Therapy in Infertile Women
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Satoru TAKEDA Yoshiaki IINOH Shin—ichi TAKADA
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Hiroyuki SEKI
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HMG —hCG FEEZRDIRAAIMN & 13 5 AGEREE# 12 112X L, Buserelin % 900 %\ L 1200 ug
A$%5 L, Sl BIE T8 B L&KL & EoH#HERE, £ D% hMG—hCG FEEND N 2 MiEt L

bl

1) HMG—hCG FEHRDIMNEIRATE 56.4 % (22 7 39 JAM) (1238 H 1, OHSS D FEAE & B L T

LUF® 2z

bl b7z, BRRGE T3k 78 HHINMRI3FAE L7,

2) IR SR AAERIZ Buserelin 900 Zcvx L 1200 ug ~ HI%XG5-$ 5 £ 76.5 % (13 7 17 3£/ 13 38R LL
PHZIE% L, 9 5 41.1 %13 14 HLIAIZIE 3% L 72, Buserelin—hMG —hCG #iE TlI B AT 43 1

FADHTH Y, #EMRIT 4 BRI L7z,

3) HHasRAFE (3 IRk R IC I L, P E,,
Ffii % 7R L 72, Buserelin (1200 g/ H) %512 &

E flipsReeEfi T4 1), progesterone (3 H &I
DI LH, FSHMEIXME T AEmICH D, Free—

testosterone, E,, E,, progesterone fE(3H EICML L 7.
VI E &) hMG—hCG #€i:1% D I Nas% 1712 (3 Buserelin #$ 5 13F % TH Y, "L T ERELZSKEL,

MERE D FI 0% A 5 L Bbhr,

(Jpn. J. Fertil. Steril., 36 (4), 766-773, 1991)

FL&Ic

HMG—hCG #1352 H#EpEE I LTH B
TERETH ), 2ORREIEHMOTH 555, I
BB BRSO IRRE (OHSS) X 2 AL DM S L 2\,
ifﬂﬁﬁS%t‘ﬁ&(TbHCGﬂ%&rm%L
ZWIIREARBEL T A2 &5, KA Tk
L, FDBDOBIEDRRET2I %ﬁLfét%ht
DR L <, EIRRTIBMEIC L 2 hCG Y D &
AN EICEET DI LD D, 2L Lk

17 L7292 4E 3 5 354, OHSS o/ T

{, 27 a4 FREDEIZ L D IID quality 24,
ERTEVICOEPEL 525 b E 25
na.

Al IR AHERIOBEE 2FEL, ok %k
REMIx$ L T Buserelin %45 L, FArInia= &5E R
IVE ABIZHT B EMRE R L7z, X 200 hMG—
hCG HEED R, BRI LG22 7o Tl
T 5.
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BH?2 BEEWEAR (F1DEF6)
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iz 7mllFE% o7z,

(72 H#%) Z DIERDTER S N7, fEiRIT 4 51(33.3
%) THYH, 17D 5 4 AR (23.5 %) 1HHY
T8, ZODHIL2BUILIBT, “TNLHRMET S
LA ERAICRRLTWS (1),
3. HMG—hCG %% & Buserelin—hMG—hCG #
Eo et

19 JA#RIZHE4T L7z Buserelin—hMG—hCG BT
DINKIFRAEHARE (ZAEURE 4 A2 < L 80 % (12
15 ) 12 b, B EZ 13 7% A" hMG—hCG #%
HErNERTH-7 4 FoMEERGIF 3 #1113 mid
luteal iz OHSS I1EE & 7 - 72HERI T H - 72, Bk
1 D55 & [[IRE, INNaFRAEIZ OHSS D FE & B L
TWA{fEmIZH ~ 72, 72 Buserelin—hMG—hCG %
313 OHSS #73.7 % (14 /19 JA#A) £ hMG—hCG
BHETOHEE 56.4 % (KB 1) IS LAEREEII LW
HeE W EIRNZ #H - 72, £72 Buserelin—hMG —hCG ##
ECIIEMBEELRS2IIS% (1 /198 TH-72
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%%, hMG—hCG F&&E TIZHIRBEEA 4 (54, 4
PRI (160, LUF (261) & 20.5%20 550
R el (€2, 3).

FEIHE hMG &, hMG $%45-H #, hCG 58 5%
B ek, # hCG %45 H % hMG—hCG ##

INiasRAE 122t 9 % Buserelind® 5- 0 4 %

HARGERE 36 %45

%, Buserelin—hMG —hCG %% i & [ [5] — i 51
THH T % &, hMG #%5 0 8%, &IN5 137
7205 8 hMG (P <0.01), # hCG & (P <0.05)
I3 Buserelin—hMG —hCG D B E 2 £ -
7z (E2, 3).

% 3 Buserelin-hMG-hCG #EFHERI 0 OHSS, F&AFIilg o #irE

T 7 L 1) »-hMG-hCG #i:
HER| — Eé i%;;% f 5 R % hMGf%&Ef% H 5 H 9 2 hlz/lﬁG{% % iz OHSS ¥ AFIRNE
1200 21 18 8 5 5F, 3T 3F I —
2 900 21 16 8 2 5% — e
14 20 10 2 15, 3F, 3F — +
2 1200 34 20 10 7 1%, 5F, 5F I -
14 26 11 13 15, 3T 37 I +
27 16 8 13 17, 3F, 3F I +
4 1200 21 18 7 12 14, 3F, 8F I +
19 18 7 16 1%, 3F, 3F I AL0 (RUAR)
5 1200 14 48 12 12 1H, 5k, 3F 11 iR GUIR)
21 20 10 5 15, 3 3F — =
B el 14 18 9 15, 5+ 3T - +
7 1200 14 18 9 15; §F, 5F = +
I
8 900 14 24 10 2 175, 5F SR +
9 900 22 Wk 7248 -rh -
21 16 9 7 14 5 BF I +
10 1200 14 15 9 4 175, 34, 34 I -
14 20 10 5 15, 3%, 3-F 11 —
11 1200 14 15 8 13 156, 5F 5F I +
28 33 11 8 175 B 3 I +
12 14 28 11 7 5%, 5 3F 1 iR

4. JIREFRAFRED BFE AL T BB OMET

Rl—fEF] (n 5 9) ToOINNIEIRTFRF & RO
A5 HEDIMAH L Hf (mean+ SD) (3% %4.9+
4.9mIU/ml, 3.3+3.7mIU/ml T& 0, BRFEHIH
BEELVWHEWERICH >72. F S HfE (meant
SD)i3%&~=, 8.842.4mlIU/ml, 6.5+6.3 mIU/ml
LB <, PRLffi(mean+S D)y %%, 5.7+
3.9ng/ml, 5.2+3.0ng/ml L [RIZ%ETH -7,

A AfE (mean=S D) (30.9+0.4ng/ml, 0.6+
0.3 ng/ml & YIREIRAFRER 22 1375V T3 A
IZH -7, THE (mean+S D) (3% ~%0.840.3ng/
ml, 0.7+0.3 ng/ml, F—Tff(mean+ S D) (3% %
1.1+0.5pg/ml, 1.0£0.7 pg/ml & ZALIZZD 6
o,

E.ffi (meantSD) (3% %41.4+21.3 pg/ml,
53.4%13.4 pg/ml & F 37 WAL ERATE (3
REfEE R EIaICH -7, ELffi(mean+SD)
#%#270.8+£37.3 pg/ml, 82.0+19.3 pg/ml & E,fii

FIBA B2 2 W A ISR TR R W AN & -
7z (K1),

Ez(pg/me)
-} mean+SD
100 ‘[
50
0 - ,
DR DR %
(=3 (+)

M1 SIiasRAr D H I L 2 ELED %L
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P.f#i(mean+ S D) (3% ~%0.3+0.1ng/ml, 0.6+
0.2ng/ml TH Y, ARICIIeZRAARII&SEEZ R LR
(P<0.01) (X2),

Pi(ng/me)
1.0

0.5E T ‘

{» mean +SD

0 - . .
Inharx InRasx

(=3 (+)
2 IMBEAEOH I & B i P EOZEAL

5. BRaFRAFAER D Buserelin $£5-12 517 2 &fEHL
T BB OHEFE

[A]—4Ef#) T Buserelin (1200 g ~H, #H) %%
G L 7290laskAFiER (no; 9) o5k, Iz
{H R 1% hMG % 5BtARE, hCG x5 8N & 3 S L
Hffi(mean+ S D) (3% %23.7+3.8 mIU/ml, 2.1+
1.3mIU/ml, 1.24+0.9mIU/ml T&H Y, HEZI7%
¥ Buserelin #% 512 X DK T 2 Hmicdh -7, F
S Hffi (meant S D) {3%&%8.2+5.8 mIU/ml,
4.8+2.6 mlU/ml, 9.84+4.7mIU/ml T& "), Buser-
elin#% 51 X VR TFT 2{HmIcH D, hMG %512 &

Free-T
(pg/me)

0- . , v
Buserelin  HMG HCG
Eshe) Eapc] BHtA
x| 3 Buserelin—hMG—hCG #&ic BT 5 1MH Free—
testosterone fEDHEFE

il (771) 45

DAEEIZER L7 (P<0.025). PRL{# (mean=®
SD)i3%~5.4+3.5ng/ml,5.1+2.9ng/ml, 8.2+
5.3ng/ml L FELEIMIED N L7,

A;AfE (mean+ S D) 13%&%0.7+0.2ng/ml,
0.6+0.2ng/ml, 1.8+1.0ng/ml T& " Buserelin
502 k) E#NTED 5 Nk H - 72h%, hMG #2512
I DEEIZERL72(P<0.025). F— T (mean+
SD)3&~%1.1+0.5pg/ml, 0.7+0.2 pg/ml, 1.7+
1.3 pg/ml T# ) Buserelin #4512 LV ARIIKTL
(P<0.01), hIMG#E5iI2Lt W AREICERL2(PL
0.05) (X13).

E.ffi (mean+SD) (3% %49.7+13.4 pg/ml,
31.5+16.1 pg/ml, 676.3+732.9 pg/ml & Buser-
elinf%51c L W AEBIETL (P <0.01), hMG #%
BiZEEBEICERL22(P<0.05). E,ff(meant
SD)I3&#76.3+23.3 pg/ml, 57.0+26.5 pg/ml,
2142.3+2004.4 pg/ml T# ") Buserelin %512 & 1
HEICETFL (P<0.01), hMGH#5I12 &k )V FEIC
FH L2 (P<0.05) (X14).

Ex(pg/nt) 4
100 a
50 1
Busérelin H'CG HCG
B BA Bita B
4 Buserelin—hMG—hCG FEEIZ BT 5 MH E Ll
EiiZ34

P.ffi(mean+S D) 3% %0.6+0.2ng/ml, 0.2+
0.1ng/ml, 0.6+0.2ng/ml T&"Y Buserelin %45-12
I DEBEIZETL(P<0.005), hMG#5i2E VA
iz kR L2 (P<0.005) (X5). I0RaskiEml
Buserelin 900 xg / H ## H#%5 L 72 2 #EHI T3,
Buserelin #%5-Fij$ L Uf Buserelin % 5-#% hMG #%5-
B3, LH, FSH, PRL{ERE LD 72975,
AAfEIZ 0.4 5 1.1ng/ml, 0.9 5 1.2ng/ml,
F—T1H#IZ0.6 L F» 5 0.8pg/ml, 0.6 5 1.8
pg/ml ¥ \§id Buserelin#% 51k ) EH-L72 E,
fill b [FAEIZ 47.0 * 5 446 pg/ml, 54.1 7 & 128 pg/
ml, Efifii3 91.4 5 1300 pg/ml, 59.6 25 290 pg/
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Pi(ng/me)
1.0

0.51

Buserelin Hl:ﬂG HC'JG
Bt BATA Eap

¥ 5 Buserelin—hMG—hCG#FE 2 81+ 2 L
Progesterone il %

ml & WY Buserelin f& 512 X D, 1200 g~ H
&G0 208 > T LA L7z, P, L JAERIC Buserelin #%
525D 0.2LF&ED 0.5ng/ml, 0.4 45 2.6ng/
ml & ER-L7,

z B

HMG —hCG #EEIC BT 2NNk A4 (2 56 .4 %
&<, OHSS D 3IE L B L Tw/2, 72 hCG #%
LYK D 2\ L DIF Y IMa»RET 52 L
L, RE LU 2 L D3 OHSS &4 )%
TN, IR 2 < 4 B E B b7z, OHSS Rd)
Has% {713 hMG #54% 58, hMG %5 H $, hCG &,
G- m B s IR <, l{x DREFIDEZE, RE
e EIcBR L TB Y, toBRIIFREORE L D
—HT 5.

FRAE L 7200083, ZDOBDBEDBRHZICRE L
TEIMME L DR = & £<, £72 OHSS
PWRINEZELH D, S 5HICARREOIINEXRAT
FITIZE,, E.flZX @i # 75 L, progesterone fifi
(FIEINNEFRAFREIC L L, AEICEEZRLZ, 2D
Z i, IRIERGFEL TWBEA, A7u4 Fnlr
DHRNE VIREFEILL T b2, ZDHDIHETE
LD ErHLLEERDbNLL. BT bay,
@7 n s 2T u KBS PR T E NI O R
FEEFRICH) X, 2, HERICLMOSLDEZE S K
T ETREME D B 5. FE, Buserelin 12 THIFINg 2
HE SRV E VBRI 2 UG L72t% hMG—hCG i
BT 5 2RERI T, WEE THIRICES o 72
FEGIAT 4 FUTHR 12 F - 72,

URRasRTE L 7234, hMG—hCG #éiE &bk LTH

IRREF% AT IC X § % Buserelin %5 O %h % HAMESEE 3654 %5

SRICIIET % &, Rl AR E TITIZ KIS R
T 5HY T8 HIRICR - LIHALRER L H Y, R
T DE RIS R R O IR E 7 ¥ TIRIBRFT
WA DOREHEE RSB D £\, RN T
4 F TFORIINEDEIIENTH 555, FREERLL
EEEMETH 5.

Buserelin—hMG —hCG #i£(3, RE2 4 - IR HE
X P C OfEFIOBEINERICHER 3 L, ZofashiEld
o CRHli 2 LT B, ZDF S early luteinization
2 & T, quality DEWVIIAERIT X 5 2 29,
P C OfEFI T3 e L HIAE, &7 >~ K a7 v MAEAS
EZEINY, WL 2K, FREREEEL
b2 EThHDH. IMPFRAFERIZ 5T L Buserelin
1200ug /HZEHT 5 & 2 ~ 38%ICIZL HIf, F
S Hff (2 TP L, free—testosterone, E,, E,,
progesterone fE{Z W3 LAC T L7z, 547 L7200l
L1ERE 2 ~ 3 8%I2FHEKRL, hMG—hCG ##
EOBRTE R, £, BHEEREEAE D 1L R
o3, P, LUF RO LT, 4 AR
%1, Buserelin—hMG —hCG B&E 35k F IRzt L
TH, AMEEEE LTLIEEICHH & bz, Buser-
elin900ug ~ H 245 L2 3FTiz2#iz 14 HE 21
H ik L7y 1 flizonizssgk L7z, 2t Buser-
elin #* LH—RH analogue & L T{EH L 724, #EHl
DPREEICHRSIN TV W EPEI NS, AT
V=2 & B EFIEFOML T, ER oI I
MHLEALH), TFENEEERRETD BB,
L2 ENH DY 900 g ~H, 14 H KU 21 HFHES
LKoo i kv € @58 (%, 2 5E 3 andros-
tenedione, free—testosterone, E,, E,, progester-
one i3 F5H-L, 1200 ug / Hi% 5K & B - 72%1L
ZaRL7, Zo2FI3WTLERAIEZIERLT
BY, E,2HHT 52 L5000 EEEIETW
2D T37% <, Buserelin Ol 35 < iRy )
WTWwdEEZ LN, ARIEGEERITT 2LED
%5 9 . Buserelin ® 2 ~ 3EML S T35 REIC
STIFHRNE AMAICE Z MR R Y, HRINEHR
HEPEHT AR, EEZET L LEbNL.

Buserelin—hMG—hCG # % & hMG—hCG # %
Z W —REFITHE L TA 5 &, OHSS DHE (30X
Buserelin fif H#: T £ »* - 72. Buserelin—hMG—
hCG FEiF TR (210 E 3 5 2%, OHSS » ALK
FIaRAEZ2 T4 2 I3 TET, 222 > T hMG—
hCGHWE L VEMETH L. ZNITIVF—ET K
BEL S N B0 &[RRI, Buserelin fFAIC L ) HET
AYIatE %2 > TE Y, hCG x5 INN kL %
{, quality DEWIIFGE LN LIzHLBbILS, Z
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DFEF OHSS DHED < 2 ), D TUFIEIRER b
o Twab ElEba, 4FDERY 2 FHH
BTh-ooehbd, TNEEMITITWEEEDL
5. ¥ hCG %58 (3 Buserelin fFHEETZ - 72
»%, %% T (3 Buserelin—hMG—hCG #% 55 T (3
short luteal 2 £\ & DEEDHH 572, hCG 2 i
BIEJIC 3R 52 L TWwd 72 TH Y, 2D hCG %
BETREEEEASIILA L, LUF, #3:m
772, # hMG 813 Buserelin fFHBET £ <,
Buserelinick 9 LH, FSH, E,, E,#{KTF3 ¢
TH 5D hMG Bt TH 5 72, hMG—hCG ¥k &
) hMG 1% 5-BtARE O B FE RV E AR &
Z bz,

HMG —hCG #E i # o 90§ 5% A7 5E 1 12 2 L T
Buserelin 2% 5-L, ZDHRMEEIRGFTHY), £
D%, hMG—hCG $EEABLA T &, fHiRFEOH LIC
Bero k Bbhrz, 4% Buserelin ik 5255 2 5
ITHRET L7z,

x &

1) 1TH A, EHM, KTPBZ, |LiE—  Pure
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W4k, 20 1239, 1990
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Efficacy of LH—RH
analogue on residual
follicles persisting
after hMG—hCG therapy
in infertile women

Satoru Takeda, Yoshiaki linoh,
Shin—ichi Takada, Hiroyuki Seki,
Katsuyuki Kinoshita and Shouichi Sakamoto

Department of Obstetrics and Gynecology,
Saitama Medical Center,
Saitama Medical School,

Kawagoe 350, Japan

Among the patients treated by hMG—hCG, the
residual follicles of more than 15mm diameter
detected by endovaginal ultrasonography during
the following menstruation were treated by 900 or
1200 pg/day of buserelin. Then, buserelin—hMG
combination therapy was started after residual
follicles had disappeared.

The incidence of residual follicles after hMG—
hCG therapy were 56.4% (22/39 cycles). Residual
follicles were related to the development of ovarian
hyperstimulation. Residual follicles did not dis-
appear until 78 days, in one case without any treat-
ment.

Residual follicles in 76.5% of cases disappeared
within 21 days after buserelin administration. Sub-
sequent hMG—hCG therapy resulted in a 100%
ovulation rate and no premature luteinization was
noted. Luteal insufficiency was recognized in 1 case
and in 4 cases pregnancy was cofirmed.

Serum E1 and E2 levels were slightly higher in
cases with residual follicles than those in cases with
no follicles. Progesterone levels were significantly
higher in such cases. LH, FSH levels were slightly
decreasing and the production of free—testoster-
one, E1, E2, progesterone were significantly supres-
sed 2~3 weeks after the buserelin started.

The results shows that buserelin thrapy is not
only effective for disappearance of residual follicles
but also improves a endocrine profile of elevated
E1, E2 and progesterone levels and results in a rise
of pregnancy rate.

(ZfF 11991 45 H 1 H¥¢8)
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Platelet Activation in the Rat Ovary During
Gonadotropin—induced Ovulation

SRR R IR AR PR (BAE 0 & R38R

N
Xiao—Mei LI

Department of Gynecology and Obstetrics,
Kyoto University Faculty of Medicine, Kyoto 606, Japan
(Chairman: Professor Takahide Mori)

PMSG & hCG #5512 & 2 @RI 2 4T - 72408 7 v b % T, HRILERLIC B 2 /MR %
fezfrat L7e, SREEIRIY, FRERIL 3 o iR L BB TII A BB L ) A 50

Kz R L7,

L2 L. J08ERRZ » b Tld PMSG 8 £ 8 hCG #5144 b /MR DR 133860 & 1L

irorz, 72, PAFHERHA (Y 24180) D% 5-12 & 0 HEI0EII A B ICHMH] S A7z Hs i R B o b

LBk R 7,
PIEE Y, Z v b OHEINLEFE T3 L DT

DIAMRDTFEEACI ZIVEDEESVETH LI LML L7,

IZIZPAFDRES»REI N,

D MMRDE AL TWE Z L, BEUZ

51T, ZolM/MROEHELL

(Jpn. J. Fertil. Steril., 36 (4), 774-780, 1991)

]

HEONBIRIZ (36 2 e KA 5- L T v 3 %%, Mur-
doch 5V1F, B vizB W THIIRIICRPEIN DI
BaBE 15 L NIl @ thromboxaneB,&fli & 7c ), &
5 IZRBE D ML T 2N B~ I N $ 35 %0
MIAFRD SN2 L Twb, F/2, @k
BT - 727 RZfVMRGELR - (PAF) @
YA 21557 2 LHRNE IR S L p 2 L%, 1
LA L RIKFICP A F 24%5-3 % & 2 o HI 0§ %]
WLz DW®EDLH Y, MARDMLE DD THE
PHHRGUIZEG- LT 3 a[REELE Z 5 Twa, L
L, HEINREIC EBIC I MRATTE LI TV 25
B, MAMRATEELE N T WA X LT H# sk
JLEFED E DR THEL 24, & 5ICIZMAMEDE
HALAINENTEL T2 nEL L EIZOWTDE
HIUIRIZH L T, CNLDEEZHL»ICT S

HIT, SEbibitiz s v b 28800 | - 1%,
FEWRA I N B AR I 35 X O F K EIR I o) 1L/
B, BBRE, ~= bt 270 v MEZHIE LHEIS S
EDBHEIZOWTHRE L & 51, AR
T35 PAFDOES #2432 HMT, PAFDENR
# % T PMSG X hCG 12 & 28007 & oz
WA T3 % B % Mat L7,

WRFE

BHEIALEE ¢ 3 Bk (40 S HitR) @ Witar RMET v
F (AN Zo g4 —ER) 2 ATHHTD
B (1 H 14 R BEM, SR 20+ 2°C) IS THIHE
L7z, @HEIN LB I BEHR ) H RN HE L THT » 72,

bbb, AEt% 3 HHDN-# 6 BRI pregnant mare
serum gonadotropin (PMSG: Serotropin®# [E i
#) 7.5 10 (—EnEBRTIF5 /23101 0) %
BF#G-L, & 512 48 FEf{%12 human chorionic



FHRIFEIOALHA

gonadotropin (hCG: Gonatropin®# [Eli#ss) 5 I U
ZRTHEG L CEOPEINE % 17 - 72, AHEREEICIE
PMSG & hCG Db D IR AT /K Z2 K FE L
72,

72, PMSG & hCG DIERAINRE N L2 DT
HLPEPERET B 72012, 3 BEd Wister Al
Z o M IR RN & fifT L R 3 HE 2 S
FFE LBk PMSG, hCG ##%5- L 728 (IR Y 5
B &, Bl A 54T LIRR % 87 L T PMSG &
hCG ##%4- L 78 (BRIEINRIBTFRE) » 2{E L,
INHIZDWT LIRS 2 RE el L 72,

BRI 0 PMSG % 5.1 24 Br[1 H, 48BefIH B L O
hCG #%51% 16 BefIH o 5 » + % Nembutal Ok H A&
BUEER 241 DIERENTE 512 & 2 RRE T ICBIE L,
FEADOINESERZHEL L7z, 2o % EDTA
(0.1M) ICTEEZE LT 70848 24 G)
TR Lz, Egtet2 ST 2 Mg Dy —iE
2ETnbIT, ¥ a3 VBEERE (NAR 0.4 ml],
T O PERIN24E) o8t L 2RI 72, DT
TREARZ & LSS (18 G) 12T 1 ml ik %
BRWL7:, SN HOMEIZIRIZE LI /10 58
D EDTA®E®W (0.1M, PH7.4) 2z, +4ik
MU, Mk, BmekEs Xo~<r21) v Mi
DREITH Iz, T HREE, BIEINRIEfARES Lo
BB 5 L R ICERINZ 1T - 72,

M/RE, AMERE S S U~= 2 ) v MEDRIE :
M5 pl x4 270~y MZTHRRL, 2.5%
procain 3 0.2 % NaCl iE# 12 T 200 1512 %
W, +EM L 721%, Burker— Turk MEkEteiskiz
EA L, ERTI5oMEE Lk, SRS (xR
400 1) (2 TH/MRE R S L7z, HIERER 3 1M 20
ul 2 Turk FHIC T 10 5K, TS T 15 205G
L7et%, SEMSE (F5R 1001%) 2 TEHE LA, ~=
k70 MEZEME D (11,000rpm 5 435 L) 12
THIE L7z,

PEIN g S IR EROJE ik, 5o O
ORE, IEBLUTEL2—BE LTHML, E&
SRR TCUNER, I, TEEoELZ. Dn TR
ERD &8 i mh > TINERE 2 ki
THEARL TS v—LNICER S 22052 EE L
2. F72, —ED 7y bTIIIIEER OIS E
FEORBHBEE FICHE LI L 72907 $ x Heik L2,
ZIEFRE TS > 72 THIN 75 & PR s s L7,
REE E R, INEEE DK 2 AT TR S
Bed 2047 e CHE L.

P A Fi59UAI (Y 24180) o3I #E & iR ER
BITT O - PAFHENAOY 24180 (F 55

(775) 49

kR 24421) % polypropylene glycol (P P G)
IZTEME L, PMSG #5584 5 hCG $%5-1% 12 KR
H % T 6 FEic 2.5 mg/kg % K FiEis s L7,
hCG #% 5% 16 RefiIH IS + 2BANE L, $RI0%kB &
K FRERILF O MAREZRE L2, A8, 2o
EBROKBEICIZY 24180 255 WP PG 2HY
L7,

w® &

I AN, PMSG #5458 & SR R % Mad
L7ZZ.PMSG#51U,751Ukbbnid10 [UK
TERG L2 48 BEM#I12 hCG # 5 1 U533
&, hCG #4516 FEMItLIClIE LRIz £ e i
13.0+5.3f# (n=5), 33.3+14.3f8 (n=5) 3
$UF49.6X10.618 (n=7) X PMSG#t58&7%
CZadlzfé-THgmL7e, 2B, PMSG, hCG Jk%
GHTRIINIZES s ah -7 (K1),

60 %
= 50 F
@
&

40 l
©
>
o
« 30F
o
I}
a 20+
£
=)
P4

10 F

0

control PMSG 51U PMSG 7.51U PMSG 101U
+ hCG 51U +hCG 51U +hCG 51U
(n=5) n=25) (n=5) Gne=T)

X1 PMSG &5 & & #:90 8 B %

F7z, BPRINCBETL ) 0 R & R B E
% &, PMSG %45 24 e H LItgxt BEEEICH L CF
Bz L72, hCG % 45-#% 16 Bef] H o IR & 4 (3,

s — PMSG 5 Us.c.
= E 50 & PMSG 75 IUs.c. *n=>5 P
SV o——o PMSG 10 IUs.c.

401
k)

n=29

= 30F &
=] *n =6
g 20+ n=6 n—6x
g 10 *n=10
=

0

s s s - n
untreated 24 h after 48 h after 9 h after 16 h after
control PMSG PMSG hCG hCG

B2 PMSG 5 & hCG #5512 & 2 @ PRI L 2 4% o> 9
BEROHEHS
* 1 P <0.001
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PMSG 51U,7.5 1 UBL10 I URSHTEN
ZF#.29.1+2.2mg(mean+tSD, n=6), 35.9+7.0
mg(n=9) $Lr41.5+3.8mg (n=5) FTH
L, PMSG O 5EFEWITIEKRE P -72(X2),

CNHDFEREBEIZL T, UH%ED PMSG &5 &
IIEAIZ751U0E LT,

KT, PMSG7.5 1UE hCG 5 1 UHHKSICLD
BHEILE L O~ b 7 ) v ME (%) & BmEkE
DRERFAIZAL 2 IR IO & B R EFIRIIZ D W TR
L7 WENOBIRILIZE W T L, PMSG {55%
24 BERST H, 48 BER H B X 8 hCG %544 16 KEf H (2
PELZZ~NFZ ) v ML, 30~35 %Dz L
T H ) BRI 2 Z1F T 7o WA BB & D[
ICABZEZRO L -7 (K3 a), AMEREIZOW
THFREET, PMSG BLUhCGHEHICL>THED
EALE RO -72(K3 b)), 7, PR

e—=a Ovarian Vein

o—=o Inferior Caval Vein

(a)  PMsG 751Usc hCG 5 IU.s.c.

L L L i
untreated 24 h after 48 h after 16 h after
control PMSG PMSG hCG

(b) PMsG 75 Us.c. hCG 5 1Us.c.

o l
EE
325
O
o
— n=8 i b
8 x 15 n=3 n=5
= = 04’ 1 L L 1
untreated 24 h after 48 h after 16 h after
control PMSG PMSG hCG

%3 PMSG # XU hCG %512 & 5 @ PRITL B % DI
BEIRA 6 PRBIRILP 2B TS~ 7))
v ME (a) BLUAMERkE (b) DOHER

EFREIRILP O Z S OMEIZIZIZRIE T, WED
BlIcEEZ2ADLI -7 (X3 a, b),

KRB & e L T2 ZFhp <0.05, P <0.01
BIUP<0.00l nfERFETHEICEETH 72, 2
Ukt LT FREIR L P o/ R E: PMSG 1% 5-7%
24 B EHTIE 79.0+7.1X10*, mm® (n=3) 1K
TEm%2R"T bODBEE L OMICHEZEI L -
72. L L, PMSG 5% 48 Ky H 5 £ O hCG #%
E4#% 16 RrfH 212 67.244.8X10* mm?*(n=15)
BLUF63.0£8.1X10*/ mm* (n=9) &%h,  w
FTHOLABEMECH L TARICEME L-72(P <
0.05 BLUP <0.005). T4bbH, FTRERIMILAIC
BT 3 MM O 2T IR B BRI 2 351 5 &1k

Z v bHEILERE(C BT 5 MR O EMEAL

HAME2GEE 36 %4 %5

X 0 ERRIETIC RN T L AT D B Y, FEAR
BIziZITIZR L &L 2 T 20T, MM Z LE
W 2541213, IIERSBRLOMD D I TFRER
Mm% fAv5Z LRETH B L Bbie,

D XIZ,PMSG7.51U& hCG 51U @HE
PRALEE L 72%%, ORSEERIRIML A B L OV PR EIR I o
MR 2 SRR IS E L7z (X 4). xR BIEL
RN 3 L O K ERIR L o i R B, £
#1.88.5+10.0x10*, mm?® (mean+SD, n=8),
B L1r86.0+14.9%10* mm*(n = 8 ) THjFHHIZ
BEERPHADL -, LAL, PMSG & hCG 2 &
5 PRI ER A 4T 5 &, O L oo i/ o,
PMSG #4514 24 WeR H, 48 Wi H 8 L O hCG % 5-
#1685 H 12, #MFN1 72.8+5.3X10*/ mm?
(n=13), 73.2+2.9X10*/mm® (n=5) B L

PMSG 7.5 IUs.c.

n=8 | e—e Ovarian Vein

o
o
1

o—o Inferior Caval Vein

hCG 5 IU.s.c

[{e}
o
T

@
o
T

PLT Count (x 10°/mm?*)
=J
o

60
50 |
01’ I 1 s L
untreated 24 h after 48 h after 16 h after
control PMSG PMSG hCG

X4 PMSG 3 LU hCG #4512 & 2 @ BEIN AL AL 1% 0 I
HEIRZ & NS FREIR M H o MR OHER
* . P<0.05 * % :P<0.01l, * x x : P<
0.005 * % % x : P <0.001

60.6+5.8x10*/ " mm® (n=9) k70, KpfliEH
CHIE T T AEmE RS, 2, THRHDMEI
Z 2T, HEARRIC BT B MR E DA & PMSG
R oERe R T 5705, PMSG 25 1 U,
7.51U, 10 I U5 L Z7 48 BFiif%I12 hCG 5 1
U % #5- U TR 12T R ERIR 1M v o iR # 2 3
SE Pl L 72, PMSG $%5-8i, 1% 5-% 24 KEf H, 48 I
M & 512 hCG % 5% 9 B H 5 X O° 16 KRl H IS
BT 5 EHOMAMEIIX 5 1R L7e & 95 o
BT RERE S X 42 L2, PMSG 5 T U5
TR, MAMREDELH 7.5 1T UGS 513
10 I US58EL ) R BN TAL 2D A L2
A hCG #5140 B LU 16 BRI B iCix 3B L L 1TIT
[6] UFREE F THMRE A Lz, $4b5, @k
PIALER I & - THET 2 I MR EIR A DR EE S, PMSG
DR X FEERFET, —EHRU EodIn s T
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[{=]
o
T
@

e—— PMSG 5IU.sc.
&2~ PMSG 75IU.s.c.
o —o PMSG 101U.sc.

* P <0.05
B P < 0.005

ok P <0.01

PLT Count (X 10*/mm?®)
~ ©
= S

D
o
T

0:

" L 1 Ho¥ph L
untreated 24 h after 48 h after 9 h after 16 h after
control PMSG PMSG hCG hCG

X5 PMSG #5455 L@ 0B £ o) MR O b
B & DBYR

BN EEZ LT,

DX, o PMSG & hCG i< X % &38RI
S /MR DR IR D GFEEDEE L Tw
EHEDERE L. Thbb, RITHRXRLTEL
ISREI BRI E BANEIR IR R L ZERL 26T
PMSG & hCG #5-12 & 2 @ FEIN 3 %47\, hCG #%
5 16 Kef B o /MR 2 RIE iR L7z (X6).
BRI HR ) TR SR I A o M MRE S, BBk
JRALBE 2 4T o Ze r 5 72RETIE 120114 .5 X 104 mm?
(n=28)T&h-7»PMSG & hCG = & 2 :&APEIPL
FEZIFTEHTIE96.945.9X10°, mm3(n = 6)
CHBOEMEE R LS (P<0.01). ZHISKLT,
OB RO TR ML o /i3, PMSG &
hCG #5713 122.4+19.6X10*,/ mm?*(n=7)T,
BHEINALE 2 Z T 200 o 7B 2 I ZIT AR O & 7R

L7z, SISO BIEINRE AR CEPEInLE 2 1T
STHOMIMRE LV FREOESMETH 72 (P <
P <0.01
140

Es0f

A

— 120 |

=

g 110 F

o

(&)

— 100}

1

a

90
0 sham operation oophorectomy

PMSG (+) PMSG(—) PMSG (+) PMSG(-)
hCG (+) hCG (-) hCG (+) hCG (-)
(n=6) (n‘= 8) (n=1) (n=8)

X6 AP O MM ORI B KT IRY)

B (FRINEURAFRE & O i)

*

(777) 51

0.01). T4 bb, NEYREETIZ PMSG & hCG %
##5 L THMMREDEA DA SNk ir o2, % B,
BA RSO0 B 15 A7 BE D hCG % 5-% 16 Br [ H $E90 £ i3
28.5+16.3 (n=6) TH-o7.

Bi%IS, O BPEINCE A MMRE DK
P AF Z5 LM/ MROTEEILIZL 25D TH
LHhEPERET 20, PAFOBEHAITHLY
24180 (2.5mg/kg) # PMSG # 5#:5* & hCG % 5-1%
12 BefE H % THEAIC 6 BEEE12i% 5 L, hCG % 5-
% 16 B B ICHEIN £ & iR B B 39 RSB A fr T
L722. R 7R L2 <, BRI B3 iR 21.7+
15.2 (n=6) # 5 Y 241804 5 12 & - T 3.3+
5.5 (n=6) LFEICHHE SN (P<0.02), —
F, MMREII A BBEET I3 68.6+9.5X10* mmé &

P <002
|
P <0.02 140
110 ¢ - il
P <0.02
e 3

100 |

w
o

N
o

[ Number of Ova Shed

Il PLT Count (x 10/ mm3)
=

PMSG(-) hCG(-)
blank
(n=4)

PMSG(+) hCG(+) PMSG(+) hCG(+)
Control ¥24180(2. 5 mg/kg)
(n=6) (n=6)

BRI R D BRI S & NI B S E T
P A FHHAY 24180 D5

X7

BPEINILEE 2 L e b - 7B (v At blank ) &
DBEBEMEMEZ R L7725 Y 24180 £ 5-BET 38k
YrAE Iz b4 6 TR 2R & 37 91.84+11.6X104
mm? & blank BE & (ZIZFR LEZ R L 72,

zZ K

b i LHRH 245 L CHINGFER 217 &, #
1) R 13 P AR S T o IfiL 5 AR I/ AR Ak
L& DN Z2EDOEMIRHFRD 515 & DR
DB DL, RIS, DERIC L - TiEMER
Lz &, MRk R R F (PDGF), t
Z % 3 H B3, thromboxaneA,Zc ¥ DT 7 % F
CERMCGHPI G S T, SRIaRRICME»r DR T
BI5LTwa I LRI T 5,

AR DEERTIE, FRITAOINEIC B W TERICIM
INEAEHALE N T W 0 E D, FREHEI NS
EFTHUTHEIND ¥ 0@EFRICE S L Tw b 2 KT
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% BT, APRIPLE %2 | 72 Wistar 27 v bW T
FERFAIC MR ERAR & R ERIR I A oD i) AR 8 % 8 E
L7z, DIEERIR, FTRERWTIICBWTH, PMSG
% 5-1% 24 B H 2 & /RS> L7z, 2 L
T, ZOMIEDFE I PMSG %514 48 Byl H
TIIHICEHE L 7%V, hCG 5% 16 B H F TRkt
I LT 72, o, M/MROGEELS
IR DR T <, IR RE AFE TREICH
BBLTWBIERZRLTWDS, Lcdi->T, /K
DIEHEACICE - THRILE NS L E L SN ARERT,
L% 3y, T7%FBRAHDFIINOBZE
RIS TR, XK EHAFRICLEE L T
e 2 b s, —J, IR T v b TIRREEE
DBPEINLIRIZ & - T L M/MRE DD/ 65 e
otz Z &5, PMSG & hCG #%5-12 & 5 I/ MR
EHEALICIZINED TN UETH D 2 L LI
Ttz 60T, FTRERMA XD b I0TH K
DMMRED T 55 & ) HH (PMSG $%5- 24 REf H)
ISR Liao el L2 25 &, M/MRoTENE
(LD FEEAE, HHEEL EICE TRE L2
EFHTHIRTHD LHENSINS,
M/MROEEEIIRANT 5 L 3 >OMFHEE LT
WREINTWBED. T bb, ADP %243 287,
DO XIZT 7 X FoEEREHEY, 72 thromboxaneA,
EATOMF, 512, burbErEaTaMFT
H5H, By UEHINGIET 5 LB R > TN
#& WM thromboxane A, DI FH/-3 5 E D5 VR,
MHGEEALIRF (PAF) OfFEAZH%SGT 5 &
=7 ZOPINHHNHI E D & DEEZINDH b A, 4
[l D FEERT T, APEINLEE L 72 Wistar 27 v bICP
AFHMAIZ %G T 5 LB A BT 572
FT% <, BRI E I S MR L BHIE
It INLORMEEE 2 5 &, PMSG Dl
BIC &0 B BT L7290 B o 148 P B H
FRTPAFMEAEINSEY, ZOPAFIZL-THE
AL E 2R S RIS N BFEWE H 5 i
PAFHE»IRICEHLTZOREZ{EEL, &
SICIZIMEnBEZIC L L Tuw B REEE 2 5
N3, Tabb, BEPEYIICHEIC L > TYRANTEE
EN72PAFIZINEHERED AT L M/ MEoiEEAL
CHHEICHEG L TWEIEERLT WS,
MR SR ENEWMED P TH o BRPIZ
& % PDGF (3, % M Kk #ilzo phospholipase A,if
M2 TCHE IS 2 LI2 X - T prostaglandin 4% 8
mEEzZErmsnTn38, —7%, PMSG & hCG
TAPEINLBE L 72F » FIIE % prostaglandin (PG)
synthetase IZDOWTHREREET S &, JIROEE &

Z v FHHILERR I B 1T 5 MMROE AL

HAE2EE 36%4%

Iz R A e, BERLRE AN B L U HE o PG
synthetase ¥efalt A 8858, hCG %54 13 H I E M &
7o ) PEUNMEIC K & 7 B 2 & A, prostaglandins (3
GNP RIZT TR ZORBICLES L Twb &
RSN TWBY, b 2E 25 L, HHlaf
THHMAL & ALz & i & 77z PDGF (3, 90
BT prostaglandin AR E 4 L THRINIZEI G- LT
WA EREME A E 2 s B,

¥ 72, indomethacin (3, 5# 7 -~ FZBWT PMSG
& hCG %510 TR SN D PRI B % BRI
B L7503 T L HEIP A L 4 o) progesterone
B & U testosterone i FE % W4 €Y, #(Z, in-
domethacin @ $E 918 # l & H (3 prostaglandin &
progesterone DAL 512 k- T4 Icm{EI NS
b, 7y boBEEINEFEIC B\ T progester-
one (3 prostaglandin & #h# L T[&E00) 8 Z 71|
FRIZLTWREHRAIINTWEY, —), v HE
Rl L HES AREP 2 7 a4 FEE4I3 PDGF (2
Lo TINET 5 L DEmEODH LDT, SMDFERT
BLEE S L2 MV MROTE ALY, MR & il S
72PDGF (12 & 32 27 a4 FEELEDRE 2 L THRIN
S5 LTWBREM D ZE R T 2L EH 5,

F 72, PMSG & hCG THHINFE #2475 L ivfo ke
28I VBENFERTAL, BRI OETIWE
(compound 48—80) D& 52 L > TR ¥ I VigE
DT L PRI DB H R Sl L DB HH ),
L2 3 IR TEMNE OE BT TTE, I
HE, IWRoOBRECHGLTwbEEEZL LT
5 I0BICEBITA X8 3 UREEME X LT3, mast
cell, basophil, M MNEHIEE X XA E 2 &
LT 51995, A DFEF» 61, BEEILE I L Y
LI MRS S L Ry 3 ot &,
Yila D HE L IO IS L T 2 aRetEs %
Zehb,

AEIDOFEERD S, BN EZIT2T v TS
MAMROEEALAE L TV B Z LA S, ITE R,
CHICIZINETREAES NI PAF Y SICE S LT
W BRI RE S N7, Fh2, TOPAFIZHEI
BREICBWTFERENERERT 2 2 &S
WaH, Zoizy, Mm% iEE{LL PDGF 7% &£
KRG EE 2 K 385 2 L 12 & - THHERN
I RE, AT oA FEA, IRk R TSI
5 LTWwaaREErE 2z o, TNH6oIcBEL
T3, ABDFEDRBEIRFIN S,

E R}
PMSG & hCG #6512 & @ HFIN LB 2 4T - 723
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7y FTRE, IRERNS, FAREIRILD-TAD
M/ b hCG 4 5-RiH S BRI BREE L ) F =
iz "L, hCG#HG&IIHEITHA LA, Ly, o
BRI T o b T3 2 DR MR DA (2780 7%
otz iz, WMREEILRSF (PAF) DL
# (Y 24180) % PMSG, hCG & [AlErIci%53 5 &
PEINER (I BICHNE S iz, MR E DD b B
I3,

PlEE D, Z v b OHIN@FE T3S DR 12
&0 MMROEEAL»EL TWE I L, BLIUZD
MRDTEHEACIT FINRD AN RETH D 2 L Ht
o e ote, 51T, ZOMAMRDEMEILICIZ
PAFDOBEGHRE I LTz,

#H OO

ez bichrzn), HHEHBEZL ZEEELH
% B D F L7 BEIRSEIEEIRITLY 6 B#HE L
T3, F7o, WA EBEEIEETS »E L)
IEFEATZe 5 N ICET RN F 2t HTHS £ L2
KEBDOWEICIESH LT,

B, AWEO—EHIIE 43 W] H AR ERHE AFFE2
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Platelet Activation in

the Rat Ovary During

Gonadotropin Induced
Ovulation

Xiao—Mei Li

Department of Gynecology and Obstetrics,
Kyoto University Faculty of Medicine,
Kyoto 606, Japan
(Chairman: Professor Takahide Mori)

It has been reported that platelet aggregation is
observed in the capillaries of peri—ovulatory folli-
cles of sheep ovaries, and that the administration of
platelet activating factor (PAF) antagonist reduces
the number of ova shed during the ovulation in-
duced by pregnant mare's serum gonadotropin
(PMSG) and human chorionic gonadotropin (hCG)
in mice. In order to examine whether platelets are
activated by PAF synthesized in the ovaries during
ovulation and whether such platelet activation
plays a role in the mechanism of ovulation, we
examined changes in the platelet count in the ovar-
ian vein and in the inferior caval vein of immature
female rats after ovulation induced by the adminis-
tration of PMSG (5—10 IU) followed by that of hCG
(5 IU) 48 hours later. The number of ova shed and
changes in hematocrit and leukocyte count in the
ovarian vein and inferior caval vein were also
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examined in these rats. We also examined the
effects of the PAF antagonist Y24180 on the num-
ber of ova shed and platelet activation following
PMSG and hCG injection.

Platelet count in the ovarian vein was 88.5:+
10.0 X 10*/mm?® (mean+SD, n=8) in the untreated
control group, and significantly (p<0.01) less (73.
2+2.9%10*/mm?® n=5) 48 hours after the injection
of PMSG (7.5 IU), and markedly (p<0.005) less (60.
6+5.8X10*/mm? n=9) 16 hours after the injection
of hCG. Similar changes in platelet count were
observed in the inferior caval vein. Hematocrit and
leukocyte count were not significantly altered fol-
lowing administration of PMSG and hCG in either
the ovarian or inferior caval vein. PMSG dosage
correlated well with the number of ova shed but not
with the magnitude of decrease in platelet count.
On the other hand, when both ovaries had been

- extirpated, there was no decrease in platelet count

following the administration of PMSG and hCG.
When Y24180 (2.5 mg/kg) was administerd to the
rats every 6 hours after the time of PMSG injection
throughout the experiment, the number of ova shed
by 16 hours after hCG injection (3.3+5.5, n=6) was
significantly (p<0.02) lower than that of the control
group (21.7£15.2, n=6), and the platelet count was
increased from 68.6+9.5X10*/mm?® in the control
group with PMSG and hCG (n=6) to 91.8+11.6X
10*/mm?® (n=6), which was similar to that in the
blank group without gonadotropin treatment.

The results of the present study indicate that the
platelet activation occurring during follicular
development was induced by PMSG and was fur-
ther enhanced by subsequent injection of hCG, that
the presence of the ovary in indispensable for this
platelet activation, and, finally, that this platelet
activation may be mediated by the action of PAF.

(RAF 11991 4F 4 H 11 A$58)
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Outcome of In Vitro Fertilization—Embryo Transfer in Our Hospital
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HHNZHE - B (IVF—ET) WROBRL ZOMERE2HE 52T 5HT, 1988~89 £
2EBIC BT 2 UEETH IVF—ET HED#EF % retrospective (S04 L, IGFRBGRICHEL JUT T
HHRTOME 21T -7z,

1) FiC 2 BRI 51T 2 BFEME, RINEML, BEME (ET) Bz Znz 165, 146, 123 T
HY, ERFEI 38 EEE30.9% ET) TH-o72,
)RR B EFER S A LT, UBERMCETL, SICRERIIEE & HISEMRICES
L7z,
3) PMERTFDS b, BHRTE2AETLIHOAMOEF I L TEIRE, 2R, 5EE:FHHITE
»roiz,
4) BREIREOC & BB R Mt LR, MEE, 2R IMULETEZALA LGP T2 L
L3METIIMBEDATEIBIEA SN 722 Ep s, BHRKII3METET LI ErEE LWL
E P S (WA

(Jpn. J. Fertil. Steril., 36 (4), 781-786, 1991)

" MiEk (ZIFT) HolEfEr L &7 2 DETRE

13, MEERFECB W TEELAL Y §DDD0H 5.

1978 4, Steptoe and Edwards”iz L) #16H T AIFIZBWT L, 1983 4E 10 B ICHIDERINZHE R H5HE
IVF—ET |2 & & HEFIDERE TSR 12 058 HLTLISE, 1988 E R TICIVF—ET 12 & 1) 160 1
AL, EBTINENBHELE (GIFT) RS FIEN DHEIFREIN T2, BWETIZ 1986 42 H
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&0 IVF—ET BEEEA L, 1987 4FKE & ) 44
FIFLIFLIEALNE L) k-7, L LZEDORK
L, RETHWETELLDELIEIF 2%\, 22
T, HIERIZB T 2R EDOMEARLAROREE
HELPITT HHMT, 1988~1989 40 2 4125

5 UMEETH IVF—ET RO E 2 retrospec-

tive (24347 L, ‘h‘:‘ﬁﬁi?‘ BT B LIETHETD
Bt 2T -7, & CICBEFERSAERRE, BHER
- QARRCP Al S _&E LRt &Nz 72,

HERELUHE

1988 4F 1 HA* 5 1989 412 A £ T 2 4RI 4%k
FIZBWT IVF—ET i5# % F 1 L 7-AER] GRBEER

165 Fl & xf G & L7z, @Pedngilgs & LT, mid
DFI1 /3 DFEFITIZ hMG B, k2 3
DHERFI T2 GnRH analog (buserelin) & hMG ®
AfEEE H 72, BRI, ASFBM3BEE LY
hMG 150—300 BAr# @B fEL, 12F203m
DI IPREEHS 18mm % 48 2 72185 T hMG %
1L, Z»3 B2 hCG5000 WAL % it L 72, GnRH
analog fifFIFEIZI3, v W 3 short protocol % 5 I
& L, GnRH analog (900ug/day) # A& 1 0
H & D hCG #45- 8 WefiFil & T 8 WEfif 45 X 12k &k
5L 72, hCG #%5-0 36 B2 IS8 &HK 714 FF, £
HERJIZHRIN &2 4T > 72, BRER L 7290103 2 — 6 RERTARE
L 721%, swim—up IS & ) X L 72REE 1% v
THAE 24TV, 5% CO, in air DERE FT 2 HREHE
L7 R 17~ 20 BER R ISR O A S L D
ERD & HE DA REAT VY, B2 AH1RI22 — 8 ##f
i El LR % e mIcBR L 72, 1%k e LT
(3 Ham’s F10 % i\, JE@)LEFIME 2 E T HICIE
50 %, i LIFiciE 10 %iEmL 72,

T8, WEORMCH2->TlE, HCGT R bs¥
v 7 (A F Ry b, BEES0mIU/ml) 12k 5KH
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Retrospective studies of
recent two years’ practice
and outcome of in vitro
fertilization —embryo
transfer in our hospital

Masatsune Fukuoka, Youichi Noda,
Kenichi Tatsumi, Kenji Takakura,
Hideharu Kanzaki, Shunzo Taii,
Katsuhiko Narimoto, You Umaoka,
Yasuo Goto, Junji Kishi,
Takafumi Nonogaki, Satoshi Natsuyama
and Takahide Mori

Department of Gynecology and Obstetrics,
Faculty of Medicine,
Kyoto University, Kyoto 606, Japan

We analyzed the data obtained from 165 in vitro
fertilization —embryo transfer (IVF—ET) cycles
treated in our clinic between January 1988 and
December 1989 to examine the influences of pos-
sible prognostic factors, including patient age, in-
fertility diagnosis and number of embryos transfer-
red, on the outcome of this treatment. During this
period, oocytes were retrieved in 146 cycles, among
which 123 went on to embryo transfer. There were
38 pregnancies, the pregnancy rates being 23.0% per
treatment cycle and 30.9% per embryo transfer.
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Whereas the pregnancy rate per ET for patients
younger than 35 years of age was as high as 45%,
increasing age reduced the rate in a linear fashion
after the age of 35. The abortion rate, in contrast,
was positively correlated with patient’s age. Unlike
other causes of infertility, male factor influenced
the outcome of IVF—ET by markedly reducing
pregnancy rate as well as fertilization and cleavage
rates. Whereas the pregnancy rate increased as the
number of transferred embryos increased from 1 to
3, it was not further enhanced by transfer of 4 or

HAEL2E 36%4 %5

more embryos. On the other hand, the multiple
delivery rate was not influenced by increasing
number of embryos when 3 or more embryos were
transferred. However, transfer of 4 or more em-
bryos occasionally resulted in triplet or quadrupli-
cate deliveries which were not observed when 3
embryos were transferred. Therefore, it was sug-
gested that the number of transferred embryos
should be limited to 3.
(ZAf+:199142 A 13 H)
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Endocrinologic Studies of Unkei—to (T]J—106)
in Young Females with Weight Loss Amenorrhea
—With an Effect on Pulsatile Secretion of Gonadotropins—
KIRERER SRR AFHFEEE

% oM A R A & e 5
Takahisa USHIROYAMA Shogo TSUBOKURA Michio SAEKI
L AV & + 5w A g

Kiyoji OKUDA Takuji KANEKO
S &

Osamu SUGIMOTO

Minoru UEKI

Deoartment of Obstetrics and Gynecology,
Osaka Medical College, Takatsuki, Osaka 569, Japan
(Director: Prof. O. Sugimoto)

RE R EEINRE G A L, 1585 % B 5- L, hormone EO#E H 9% #), #5 & UF gonadotropin
DR W R L7

v ASEEE (7.5 2,/0) ofksc, i LHEZ 8 EHICHifED 5.6 1% (P <0.1), FSHIE
2 @E, 10 BHICFNFR, 3.44% (P <0.05), 5.64% (P <0.01) \2¥imL 7z, i estradiol (3
52 BEIC 1,815, 6 EEIC 2.1 f5ickgnfdm 2R L7z, —7%, M prolactin fRI3#%5-12 5 ) 48
BT, B 66 %I2EE (P <0.05) (I FRL7, s TSH, TofZiRgHixsc L) L#izas s
Nih-7:,

FEEEE I k), F S HIMEFIOKEMED FH(75% ; 3./ 4), SEEESWo LI 20 % ;
1./5) BEULHMEDKEED LR (40 % ; 2./ 5) ABEIESFMOHI (40% 1 2.75) Do 56
Lz,

PILE XD, iB&is 3 RE R RIS 3T, gonadotropin MA@ % SGE L, WK —
THRA-INERE EFEAT 2 REEEZ R L7,

(Jpn. J. Fertil. Steril., 36 (4), 787-791, 1991)
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Endocrinologic studies of
Unkei—to (TJ—106)
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in young females with
weight loss amenorrhea
—With an effect
on pulsatile secretion
of gonadotropins—

Takahisa Ushiroyama, Shogo Tsubokura,
Michio Saeki, Kiyoji Okuda,
Takuji Kaneko, Minoru Ueki

and Osemu Sugimoto

Department of Obstetrics and Gynecology,
Osaka Medical College, Takatsuki,
Osaka 569, Japan
(Director: Prof. O. Sugimoto)

Kampo (Japanese herbal) medicines have been
reported to be effective in the treatment of men-
strual disorders. The mechanisms of action
involved, however, are not yet fully understood. In
this paper, in order to investigate the effects of
Unkei—to (TJ—106) in patients with weight loss
amenorrhea, 11 patients have been studied varia-
tions in hormonal levels, and 5 out of 11 have been
studied the pulsatile pattern of gonadotropin secr-
tion after the administration of Unkei—to alone.
They were given Tsumura Unkei—to at a dose of
7.5g/day for 10 weeks from 7th day of withdrawal
bleeding.

Unkei—to induced significant increases of
plasma FSH level 5.6 times (p<<0.1)and LH level 5.

6 times (p<<0.1) in 10 and 8 weeks treatment, respec-
tively. Plasma estradiol level increased 2.1 times in
6 weeks treatment with Unkei—to. Plasma
prolactin level decreased by 66% in 4 weeks treat-
ment, however no effects were observed in the
levels of TSH and T,. On the other hand, the
patterns of pulsatile LH and FSH secretion remark-
ably changed by the treatment with Unkei—to. LH
and FSH pulses appeared in 2 of 5 (40%) and 1 of 5
(209%) patients, respectively, who had no pulses
before the treatment with Uunkei—to. After 10
weeks administration, the raising of basal level of
FSH was observed in 3 of 4 (75%) patients who had
low plasma FSH level before treatment.

These results indicate that Unkei—to is effective
on improvement of gonadotropin pulsatile secretion
in the treatment of weight loss amenorrhea. This
suggests that Unkei —to may enhance the pituitary
response to LH—RH or improve the pulsatile secre-
tion of LH—RH, inducing normalization of dience-
phalon—pituitary— ovary system in weight loss
amenorrhea.

(ZA+ 11991 4 4 A 10 HFHE)
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CYTOGENETIC STUDY OF SPONTANEOUS ABORTION
WITH HIGH RATE OF SUCCESS IN CHROMOSOME ANALYSIS

Kodo SATO, Takahisa KOJIMA, Makoto IZUTA,
Tomoyuki MIYAKAWA, Kazuto ANDO, Hidemi SHIOTSU,
Keiichi TAKAHASHI, Kyoko SHIODA, Shinzi TAMETIKA,

Keigo OGAWA, Tsuyoshi KASAI and Zyunko IMAMURA

Department of Obstetrics and Gynecology and Department of Hematology (ZI),
Toranomon Hospital, Tokyo 105, Japan

Abstract: As part of cytogenetic study of the relationship between chromosome anomalies and
spontaneous abortion, successful karyotypes were obtained with 167 (99.4%) of 168 tissue cultures
of abortuses in spontaneous abortions occurring before the 12th week of pregnancy. This highly

successful chromosome analysis formed the basis for the following conclusions:

(1)An abnormal chromosome constitution was found in 110 (65.9%) of 167 abortuses.

S 5 i ; ; ; =
192 ; )
(2)Sixty —seven cases (40.19% of the total) were trisomic. Trisomy increased with maternal age

while the incidence of 45, XO decreased.

(3)In women aged 40 and over, 20 of 23 abortuses were trisomic. Only 2 (8.7%) showed a normal

chromosome constitution.

(4)No significant relationship was observed between abnormal chromosome constitution and the

subjects’ histories of spontaneous abortion or live birth.

(5)Repeated spontaneous abortion was frequent in subjects of advanced maternal age who also

had histories of trisomic abortuses.

In consideration of these, chromosome analysis of the spontaneous abortus may be considered

a useful indicator of the probable outcome of subsequent pregnancies.

(Jpn. J. Fertil. Steril., 36 (4), 792-798, 1991)

Introduction

The causative role of chromosome anomaly in
spontaneous abortion has been well documented.
It is also generally agreed that at least 15% of
clinically recognizable pregnancies will end in
spontaneous abortion, and since about half of
these are associated with chromosome abnormal-
ities, a total of 7—89 of early human pregnancies
fail to reach term as a result of chromosome
abnormalities.

On the other hand, several relatively large
cytogenetic studies have produced conflicting

results in regard to the actual incidence of chro-
mosome anomalies in human spontaneous abor-
tion. Because one possible reason for such discrep-
ancies is differences in the rate of success in
karyotype analysis, the first purpose of this study
was to determine the incidence of chromosome
anomalies with a high degree of reliability. Spe-
cial efforts were therefore made to ensure a high
rate of success in both cell culture and karyotyp-
ing.

The second aim of the study was to examine the
relationship between chromosome abnormalities
and pregnancy history. As one important exam-
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ple, it has recently been reported that lymphocyte
transfusion is effective in preventing spontaneous
abortion in patients with records of habitual
abortion. The results of the present study, how-
ever, do not suggest a causative relation between
habitual abortion and chromosome anomalies of
the abortus, since the rates of spontaneous abor-
tion to be expected in lymphocyte treatment
patients if this were the case are far higher than
the actual results (which would imply a converse-
ly lower rate of chromosome abnormality in
transfusion patients with abortion histories than
in subjects with normal histories).

The third purpose of the study was to determine
the clinical value of chromosome analysis of the
abortus in predicting the outcome of subsequent
pregnancies in women who had experienced spon-
taneous abortions.

Materials and Methods

Between January 1987 and December 1990, tis-
sue cultures were taken from 168 abortuses fol-
lowing spontaneous abortions occurring before
the 12th week of pregnancy. All cultures were
taken at Toranomon Hospital in Tokyo, and
efforts were made to obtain a consecutive series.
The diagnosis of spontaneous abortion was made
by ultrasonography or through clinical determina-
tion following unavoidable abortion.

Immediately after evacuation of the uterine
cavity, chorionic villi were carefully selected
using a dissection microscope. Only villi obtained
directly from the uterine cavity by curettage were
used. Specimens were washed in the culture
medium (Chang medium) several times and then
subjected to a Chang medium cell culture process
which continued at 37°C in a 5% CO, humidified
atmosphere until an adequate sample of villi cells
had been harvested. The period required for a
culture was generally two weeks. Chromosome
analysis was then conducted by the G—banding
technique.

The average maternal age of the subjects was
32.0+5.5 years. Among the 168 cases were one
with a known parental chromosome translocation
and one with inversion 13. Sixteen cases were
patients whose histories included habitual abor-
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tion (more than two spontaneous abortions) and
no live birth. The types of chromosome anomaly
found were examined with special reference to
pregnancy history and the outcome of subsequent
pregnancies.

Statistical analysis of the data was performed
using Student’s / test or chi—square test.

Results

Fetal karyotypes were determined in 167 of 168
samples, for a success rate of 99.4%. The one
failure was due to microbial contamination.

The cytogenetic results are summarized in
Table 1. A normal karyotype was observed in 57

Table. 1 Summary of cytogenetic results in 167

abortuses

Karyotype No. of abortuses 9%
Normal 57 34.1

46, XX 28

46, XY 29
Trisomy 67  40.1
45, XO 11 6.6
Triploidy 7 4.2
Tetraploidy 6 3.6 ]65.9
Mosaic 10 6.0
Structural abnormality 5) 3.0
Others 4 24 =
Total 167 100.0

(34.19) of the 167 cases. The sex ratio among the
karyotypically normal abortuses was close to 1.
Abnormal chromosome constitutions were found
in 110 abortuses (65.9%), of which 67 (40.1% of the
total examined) were trisomies, 11 (6.6%) were 45,
X0, 7 (4.2%) were triploids, 6 (3.6%) were tetra-
ploids, 10 (6.09%) were mosaics, and 5 (3.0%) were
structural abnormalities. Among the trisomies,
trisomy 16 was the most common numerical aber-
ration, followed by trisomy 15 and trisomy 22
(Table 2). Double trisomy was identified in one
case, and triple trisomy in one case, both of which
were classified under the group of other abnor-
malities in Table 2.

The incidence of trisomies increased dramati-
cally with maternal age, from 23.1% in subjects
below 25 years of age to 87.0% in subjects of more
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Table. 2 Types and distribution of abnormal than 40 (p<0.01; Table 3). On the other hand, the
chromosome karyotypes incidence of monosomy — X decreased from 23.1%

Pype of abuormality Total No. of ‘}’1/, of to 0.0% with age. The mean maternal age for
- Sosenn o2 RIon trisomy was significantly higher (p<0.01) than
Trfo;ny 67 1 108 15 that of the karyotypically normal group, while the
o 4 6.0 mean age for 45, XO was significantly lower (p<
= 6 1 15 0.05; Table 4). Other chromosome abnormalities
o ol 1 15 showed no clear relationship to maternal age.
+ 8 3 4.5
+10 1 {E Table. 3 Maternal age and results of chromosome
+12 2 3.0 analysis
+13 4 6.0 Maternal age -24 25-29 30-34 35-39 40-
+14 2 3.0
+15 13 19.4 Normal 7 16 19 13 2*
+16 18 26.9 (53.8) (36.4) (31.4) (36.1) (8.7)
+18 2 3.0 Trisomy 3 12 17 15 20*
+20 1 15 (23.1) (27.3) (33.3) (41.7) (87.0)
+21 3 4.5 45, XO 3 6 1 1 0
+22 11 16.4 (23.1) (136) (20) (2.8) (0.0)
4T5£i)(100i ! 171 }gg Triploidy o 3 2 2 0
prx o i - 0.0) (68 (3.9 (6) (0.0)
XXY 2 28:6 Tetraploidy 0 2 4 0 0
XYY 1 14.3 0.0) (4.5 (7.8) (0.00 (0.0
Tetraploidy 6 100 Mosaic 0 5 5 0 0
XXXX 2 33.3 0.00 (11.4) (9.8) (0.00 (0.0
XXYY 4 66.7 Structural 0 0 2 3 0
Mosaic 10 abnormality ~ (0.0) (0.0) (3.9 (8.3) (0.0)
& Xo/07 XY, Tanm, fi=n B A o o o
, » XY, + ) 000 (0.0) (20 (6 (.
XY, —4 47 +14 1 0.0) (0.0) (200 (6) (4.3
46, XX /47, XX, +16 1 Total 13 44 51 36 23
ig: i);;ig: i%?: 12?1-%—/46, 1 Number in parentheses indicates % in each maternal
XY, 15q— 1 age group.
45, XY, t(13:14)/46, XY * significantly different from other groups (p<0.01)
i (13q) 1
45, X/47, XXX 1 Table. 4 Mean maternal age for karyotypically
45, X/90, XX00 1 normal and abnormal spontaneous abortions
47, XX, +16/48, XX, +2, K ; Maternal age
+16 1 aryotype (mean=+SD)
47, XY, +15/47, XY, +15,
lq— 1 Normal 30.5+4.8
Structural abnormality 5 Trisomy 34.5+£5.8 * %
46, XX, 13q— 2 45, XO 26.543.6 *
e ;Zq__ : Triploidy 29.9+3.8
46, XY, 10p+ 1 Tetraploidy 30.2£2.0
Others 4 Mosaic 28.8+3.3
47, XX, +mar 1 Structural abnormality 34.8+1.2
46, XO, +2 1 Others 36.0+4.6
48, XX, +15, +22 1 = ; :
49, XX, +9, +21, +22 1 * significant difference when compared with nor-

mal group (p<0.05)
* ksignificant difference when compared with nor-
mal group (p<0.01)
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In two of the five abortuses with structural
abnormalities, the existence of maternal trans-
location was known before the abortion. Parental
chromosome analysis was carried out for two
couples in three other cases. One case revealed
paternal translocation, and the other was a de
novo translocation.

The relation between the history of previous
pregnancy and the type of chromosome anomaly
was examined (Table 5). In groups classified
according to the number of previous spontaneous
abortions and the number of live births, no signifi-
cant difference was observed in the incidence of
karyotypically abnormal abortuses.

The outcome of subsequent pregnancies in
groups categorized by maternal age and chromo-
some abnormality is shown in Table 6. Among
subjects 35 years or older, seven of 13 pregnancies
following trisomic spontaneous abortions ended
in another spontaneous abortion, and six of the
seven were again trisomic.

K. SATO et al.
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Table. 5 Previous history of pregnancy and type of
chromosome karyotype

No. of previous SA 0 0 =1 =1
No. of live birth 0 =1 0 =1
Normal 21 9 13 6
(31.3) (28.1) (43.3) (24.0)
Trisomy 26 14 12 13
(38.8) (43.8) (40.0) (52.0)
45, XO 5 g 2 0
(7.5) (9.4) (6.7) (0.0
Triploidy 5 1 0 1
(7.5) (3.1) (0.0) (4.0)
Tetraploidy 2 2 0 2
(3.00 (6.3) (0.0) (8.0
Mosaic 7 0 2 1
(10.4) (0.0) (6.7) (4.0)
Structural 0 3 0 2
abnormality 0.00 (9.4) (0.0) (8.0
Others 2 0 1 0
(3.00 (0.0) (3.3) (0.0
Total 67 32 30 25

SA indicates spontaneous abortion.

Table. 6 Type of chromosome abnormality and outcome of subsequent pregnancy

Ongoing pregnancy

SA AA <11 week =12 week LB
Normal karyotype
Maternal age<34 ZxLw5 0 0 9
Maternal age=35 5= 0 0 0 2
Trisomy
Maternal age <34 e I 8
Maternal age=35 il 0 0 5

SA: spontaneous abortion, AA: artificial abortion, LB: live birth.

Karyotype for the following pregnancy:
* 1 Karyotype not known

* 2 Normal karyotype

* 392, XXYY

* 4 Normal: 1 case, Trisomy: 6 cases

* 5 Significantly low incidence when compared with group of maternal age of 35 or over and previous abortuses

with trisomy (p<0.01)

Discussion

The present study was undertaken to determine
the frequency of chromosome abnormalities in
spontaneous abortions. From the practical view-
point, it is important to note that all cases were
taken from a single facility (Toranomon Hospital,
Tokyo), and that from the beginning of material

collection to the end of karyotyping, all proce-
dures were under the full control of the chief
author (KS) of this report. This was a key point in
achieving a very high chromosome karyotyping
success rate, since many previous studies involved
materials collected from several hospitals and
karyotyping performed by cytogenetists who
were not also familiar with the dilatation and
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Table. 7 Efficiency of chromosome analysis in determining incidence of chromosome abnormalities in some
samples of spontaneous abortions and in present study

Hassold Kajii Lin Guerneri Present
et al? et al? et al® et al? study
(1980) (1980) (1985) (1987)
Mean maternal age ? 29.546.3 26.0t? ? 32.0155
Method employed Culture Culture Culture Direct Culture
No. of specimens studied: A 1120 639 428 202 168
No. of specimens karyotyped: B 1000 447 215 189 167
B/A X 100 (%) 89.3 70.0 50.2 93.6 99.4
No. of normal karyotype 537 206 135 44 57
No. of abnormal karyotypes: C 463 241 80 145 110
C/B X 100 (%) 46.3 53.9 372 76.7 65.9
Trisomy (%*) 206 138 26 89 67
(44.5) (57.3) (32.5) (61.4) (60.9)
45, X0 (%*) 111 44 15 13 11
(24.0) (18.3) (18.8) (9.0) (10.0)
Triploidy (%*) 70 29 25 13 7
(15.1) (12.0) (31.3) 9.0) (6.4)
Tetraploidy (%*) 33 8 3 3 6
(7.1} (3:3) (3.8) 2.1) (5.5)
Mosaic (%*) 18 1 2 4 10
(3.9) (0.4) (2.5) (2.8) (9.1)
Structural abnormalities (%*) 19 11 6 12 5
4.1) (4.6) (7.5) (8.3) (4.5)
Others (%*) 11 10 S 11 4
(2.4) (4.1) (3.8) (7.6) (3.6)

*indicates 9% among abnormal karyotypes

curettage procedure.

The incidence of chromosome abnormalities in
the present sample was higher than in some previ-
ous reports’~® (Table 7). Several reasons for this
difference may be suggested, for instance, differ-
ences in the age breakdown of the subjects or the
gestational stage at which abortion occurred. The
high success rate of 99.4% in this study may also
be a factor, since Guerneri et al. who obtained a
precise delineation of the karyotype in 949 of
their cases, also reported a high abnormality rate
of 76.7% (based on a direct chromosome analysis
method with or without short term cell culture).

Considerations include the possible difficulty of
growing chromosomally abnormal villi cells
under cell culture conditions, and a possible rela-
tion between higher success rates in chromosome
analysis and a greater incidence of abnormalities.
On the other hand, it is difficult to speculate on

the effect of the gestational stage at abortion,
since the determination of gestational stage
depends heavily on the diagnostic method used.
Although ultrasonography has made positive
diagnosis easier, differences in methods probably
render discussion of this issue futile for the time
being. From the present findings, it can clearly be
said that maternal age is an important factor in
spontaneous abortion, but not all papers give age
breakdowns. It is, however, possible that the
average age of 32 in this study is higher than that
in other literature, which if true would explain
some part of the difference in findings.

The present finding that trisomy 16 was the
most frequent trisomy agreed with previous
reports'™, and although the incidence of abnor-
mal karyotypes and the frequency of trisomy
were both higher here than in other studies, the
distribution of the trisomic chromosome was
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basically the same. Trisomy 1 has not yet been
found in any study to date, the present one includ-
ed, and is thought unlikely to develop beyond the
stage of clinical pregnancy. In the present study,
mosaic abnormalities were found with relatively
high frequency (9.1% in comparison with under
49 elsewhere), a finding which is thought to
relate to the high success rate of the chromosome
analysis.

The proportion of chromosome anomalies in-
creased with age from 46.2% in the under —25 age
group to 91.3% in the over—40 age group. In
contrast, monosomy—X appeared to decrease
with age, which was in agreement with the find-
ings of Kajii and Ohama®. Polyploidy, mosaic,
and structural abnormalities were seen only in the
under—40 age group, although no significant
difference was observed in the mean maternal age
for these abnormalities in comparison with
others.

The incidence of abnormal karyotypes was not
related to previous history of pregnancy, and even
subjects with a history of habitual abortion
showed no difference in the incidence of chromo-
some abnormalities. The transfusion of husband
or donor lymphocytes to habitual aborters has
reportedly been effective in the prevention of
spontaneous abortion®” but the results obtained
in this study were inconsistent with a finding that
lymphocyte transfusion is effective against spon-
taneous abortions related to chromosome abnor-
malities. On logical grounds, it was considered
that the lymphocyte transfusion treatment is
effective only with habitual aborters whose abor-
tuses have shown normal karyotypes. More spe-
cifically, the possibility of spontaneous abortion
after two consecutive abortions was estimated at
35%, and after three abortions, at 47%®. Using
these figures and the 65.99 rate of chromosome
abnormality found here, it would be expected that
when lymphocyte transfusion is used, the possibil-
ity of spontaneous abortions in women with
chromosomally abnormal abortuses would be
249% (35% x 65.9%) after two previous abortions,
and 31% (47% x 65.9%) in women with three
abortions. (These figures, it should be noted,
assume the live birth of 10094 of the karyotypical-
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ly normal fetuses as a result of the treatment.)
However, with transfusion only about 159 of
pregnancies end in spontaneous abortion, even in
women with two or three consecutive abortions
(based on unpublished data at Toranomon Hospi-
tal). Further investigation of this point is there-
fore required.

Finally, the present study found a high possibil-

ity of recurrent spontaneous abortion in subjects
with an advanced maternal age of 35 years or
more and a previous trisomy abortus. The proba-
bility was 80% that the complement of the second
abortus would be abnormal if the complement of
the first was abnormal, with the recurrent abnor-
mality probably being trisomy®. In the present
study, seven of eight abortuses were
chromosomally abnormal following previous
spontaneous abortions of trisomic embryos, and
six of these seven abnormalities were trisomic.
Successive trisomic pregnancies were observed
only in the advanced age group, but the number of
samples was too small to serve as a basis for any
conclusions. Although no study was made of the
effects of maternal age on successive trisomic
pregnancy, from the present work it can at least
be suggested that chromosome analysis is an
important tool for predicting the outcome of sub-
sequent pregnancies.
(This study was supported by a grant from the
Okinaka Memorial Institute for Medical
Research and a grant from the Japan Motorcycle
Racing Organization.)
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AUTOANTIBODY SENSITIVITY IN THE DIAGNOSIS
OF ENDOMETRIOSIS AND ADENOMYOSIS

Hirotaka OTA

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

Abstracts: The diagnostic value of autoantibodies was evaluated in patients with endometriosis
and adenomyosis and compared to serum CA125 levels. The subjects consisted of 43 patients with
endometriosis and 48 patients with adenomyosis. Fifty nine (64.8%) of the 91 subjects showed
positive for autoantibodes, breaking down as 25 (58.1%) of the 45 endometriosis patients and 34
(70.8%) of the 48 adenomyosis patients. Patient incidence (51.6%) exceeding 50 U/ml of serum
CA125 was lower then that for autoantibodies. When patients with elevated CA125 levels and/or
positive autoantibodies were included, incidence was high, up to 72.19% in endometriosis and 93.
8% in adenomyosis subjects. These results clearly indicate that the measurement of
autoantibodies in persons having these diseases is of considerable value for diagnosis or treat-

ment.

(Jpn. J. Fertil. Steril., 36 (4), 799-804, 1991)

Introduction

Measurement of serum CA125 levels has proven
very useful in the diagnosis of endometriosis and
adenomyosis with several diagnostic techniques
available, including hysterosalpingography,
ultrasonography, computed tomography, hyster-
oscopy and laparoscopy. However, substantial
numbers of endometriosis and adenomyosis
patients frequently demonstrate normal serum
levels of CA125 or show no noticeable symptoms,
adding difficulty to diagnosis of the diseases.

Several studies have indicated that poor repro-
ductive performance in endometriosis results
from impaired immune function. In fact, evidence
in support of this concept includes the presence of
increased numbers of macrophages’® and
lymphocytes®** in peritoneal fluid in en-
dometriosis. Such inflammatory cells are also in a
state of increased activation, and appear to
secrete increased amounts of inflammatory medi-

ators such as interleukin—1® and tumor necrosis
factor®. Further, Gleicher et al”. reported that
autoantibodies against phospholipids, histones or
nucleotides are present in patients with en-
dometriosis. Preliminary findings have also
shown autoantibody presence in peripheral serum
in patients with adenomyosis®. Therefore, we
considered that it may be of diagnostic value to
measure autoantibodies in these diseases, and
thus examined autoantibodies in patients with
adenomyosis and endometriosis, and evaluated
their clinical efficacy in comparison with serum
CA125 levels.

Materials and Methods

Endometriosis patients numbered 43 and
adenomyosis, 48. Control consisted of 56 healthy,
nonpregnant women having normal pelvic organs
and no evidence of either endometriosis or active
inflammatory disease at the time of laparoscopic
tubal sterilization, and a negative history of
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autoimmune disease, drug abuse or recurrent
abortion. Mean ages of the control group (35.6+6.
3 years) and the endometriosis group (36.1+7.3
years) were slightly younger than that of the
adenomyosis group (42.0t4.5 years). En-
dometriosis was diagnosed by laparoscopy or
laparotomy and staged in accordance with the
American Fertility Society Staging Classification
based on surgical reports®. Seven patients (28.0%)
were stage 1, six (24.09§) stage 2, four (16.0%)
stage 3, and eight (32.0%) stage 4. Adenomyosis
was diagnosed using histological criteria after
hysterectomy. The endometriosis and
adenomyosis subjects were divided into three
groups, respectively. Group I was composed of
patients with only elevated CA125 levels; group 11
included patients with only positive
autoantibodies; group III women presenting both
positive findings.

Since preliminary examination'® revealed that
the positive autoantibodies were predominantly
those against IgG isotype phospholipids, five IgG
and one IgM antibodies against phospholipids
were selected. They were IgG antibodies to the
antigens (cardiolipin; CL-G, phosphatidylinositol;
PI-G, phosphatidylserine; PS-G, phosphatidic acid;
PA-G, phosphatidylglycerol; PG-G) and in part for
IgM (CL-M).

Phospholipid antibodies were measured by
enzyme-linked immunosorbent assays. Purified
phospholipids were obtained from Sigma Chemi-
cal (USA) and used as antigens in the assays. The
flat-bottom well of microtiter plates (Nunc, Den-
mark) were coated with 100 xl of 5 wg/ml
protamine sulfate (Sigma) in phosphate-buffered
saline (PBS; pH 7.2) and incubated for 30 min at
room temperature. The wells were washed with
PBS three times. Phospholipid suspension (20 g/
ml) was added in each well and incubated for 2
hours at room temperature. Residual phos-
pholipids were removed by washing the wells with
0.05% Tween-20 in PBS. Sera (100x1) were added
at the dilution of 1:50 with excess with PBS
(PBST) containing 0.5% normal rabbit serum and
0.05% Tween-20 (Nakarai, Japan) and incubated
for 1.5 h at 37°C. The plates were then washed
three times with PBST. Peroxidase conjugated
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antiserum IgG or IgM(DAKO, Demark) was then
added and incubated for 1.5 h and again washed
with PBST. After washing three times with
Tween-PBS buffer the plate was again shaken
dry. Lastly, 100x1(40 ug) of O-phenylenediamine
dihydrochloride (Sigma, USA) in sodium citrate
with 0.04% hydrogen peroxide (pH 5.0) was added
to each reaction well. Incubation was conducted
at room temperature for 0.5 h when the reaction
was halted by the addition of 100 gl of 2.5 M H,
SO4.

Optical density was recorded at 490 nm by an
Immuno Reader NJ-2000 (Nippon InterMed,
Japan). Appropriate positive and negative sera
together with a “no serum” blank were incubated
in each test batch.

Results were expressed as optical density (OD)
values at 490 nm. A test was considered positive if
the optical density exceeded 2 SD above the mean
for assayed control sera from normal patients.
The background indicates the count in wells
without phospholipid as antigens. Enzyme-linked
immunosorbent assays for antiphospholipid anti-
bodies were run in duplicate and replicated in two
to three experiments.

Serum CA125 levels were determined using an
assay kit supplied by Centocor Inc. (Pennsylvania,
USA) following the manufacturer’s instructions.
The assay used polystyrene beads (outer dia. 0.64
cm, Precision, Plastic Ball, Chicago) coated with
OC125 antibody as a solid-phase immunosorbent
to bind the CA125 contained in 100 1 portions of
serum. Bound antigen was detected using simulta-
neous incubation of the bead and serum sample
with 130.000 dpm '**I-labeled OC125 in 100 wl of
trace buffer (pH 5.9; 100 mM sodium chloride, 2g
bovine serum albumin per liter, and 0.4g of murine
IgG per liter). After incubating at room tempera-
ture for 20 h, serum and excess '**I-labeled OC125
were washed from the system, and the activity
associated with the immunosorbent was measured
by gamma counter. Values obtained were consid-
ered positive when serum CA125 levels exceeded
50 U/ml.

Statistical analysis was performed using the x?
test and considered significant when P <0.05.
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Results

Control values for CL-G, CL-M, PI-G, PS-G,
PA-G and PG-G were 0.047+0.029, 0.060+0.059, 0.
042+0.022, 0.057+0.049, 0.206+0.063 and 0.158 0.
054, respectively. For endometriosis, group I, II
and III were composed of 6 (14.0%), 17 (39.5%) and
8 patients(18.6%), respectively. Incidence in group
II was significantly higher than that in group I
or III (P < 0.05). For adenomyosis, group I, II
and III were composed of 11 (22.9%), 13 (27.1%)
and 21 patients (43.1%), respectively. Thus, fifty-
nine (64.8%) of the 91 subject patients were posi-
tive for autoantibodies, breaking down as 25 (58.
19%) of the 43 endometriosis patients and 34 (70.
89%) of the 48 adenomyosis patients showing posi-
tive (Fig. 1). The incidence (42.9%) of the patients
exceeding 50 U/ml of CA125 in serum was lower

D Endometriosis
Adenomyosis
100
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£ 60f
8
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aof * 7
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I II Il [+11+10
Group
Fig. 1 Incidence of endometriosis or adenomyosis
depending on the presence of elevated CA125
levels and/or positive autoantibodies. *Group
Il is significantly different from group I or III
(P<0.05). **Group [+II+II is significantly

different from each individual group (P<0.001).
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than that of autoantibodies, that is, 14 (32.6%)
endometriosis and 32 (66.7%)
adenomyosis patients. For endometriosis, when
groups 1, II and III were included, the incidence
increased to 72.19%, which was significantly
higher than that in each individual group (P <0.
001). For adenomyosis, when groups I, II and III
were included, the incidence increased to 93.8%,
which was significantly higher than that in each
individual group (P <0.001).

As shown in Figure 2, of various antibodies
against phospholipids in endometriosis, PI-G was
most frequently positive (17 patients, 39.5%; P <0.
05), followed by antibodies to PA-G (8 patients, 18.
89%), PG-G, PS-G, CL-M and CL-G. In contrast,
incidence was differed in adenomyosis. That is,
PG-G was most frequent (15 patients, 31.3%),
followed by PS-G (13 patients, 27.1%), PA-G, PI-G,

patients
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Fig. 2 Incidence of autoantibody positivity in en-
dometriosis or adenomyosis. CL-G, anticar-
diolipin IgG antibody; CL-M, anti-cardiolipin
IgM antibody; PI-G, anti-phosphatidylinositol
IgG antibody; PS-G, anti-phosphatidylserine
IgG antibody; PA-G, anti-phosphatidic acid
IgG antibody; PG-G, anti-phosphatidylglycerol
IgG antibody.

*Incidence of PI-G is significantly different
from all other antibodies (P <0.05).

CL-M and CL-G.

The number of positive IgG or IgM antibodies
against phospholipids were examined in en-
dometriosis and adenomyosis (Table 1). One anti-
body type was most often noted in 13 (30.2%) or 15
cases (31.3%), followed in order of frequency by
two in 6 (14.09%) and 11 (22.9%) cases and then 3 in
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Table 1. Number of positive autoantibodies for phos-
pholipids in endometriosis or adenomyosis

Number of Number of patients
positive Endometriosis | Adenomyosis
antibodies n=43 n=48

0 18 14

1 13 15

2 6 11

3 3 5

4 2 2

3 1 1

6 0 0

3 (7.0%) and 5 cases (10.4%), respectively. Thus,
31 cases (52.5%) of 59 positive-autoantibody
patients showed at least two types of antibodies.

Discussion

Diagnosis of endometriosis, especially in mild
cases, is sometimes difficult. Diagnosis is more
simple if patients have typical cul-de-sac implants
or enlarged ovarian endometrial cysts. Since a
substantial number of patients with endometriosis
lack clinical symptoms or signs, laparoscopy con-
sequently become necessary for accurate diagno-
sis. Moreover, the diagnosis of adenomyosis is
more difficult than that of endometriosis. Several
diagnostic techniques have proven useful to date.
For example, serum CA125 levels, ultrasonogra-
phy, computed tomography and hysteroscopy.
Diagnosis is easier if patients show elevated levels
of serum CA125 exceeding 100 U/ml without
pelvic endometriosis or an enlarged, round uterus
with no adenomyoma nodules. Nonetheless such
cases still exist in which the above methods fail to
show positive findings. If patients have CA125
levels under 100 U/ml and/or adenomyoma nod-
ules, diagnosis prior to histological examination
presents difficulty.

Recent study indicates that endometriosis is
linked to abnormal immune function. These
include the activation of macrophages in per-
itoneal fluid"?, secretion of interleukin—1% alter-
ed subpopulations of T lymphocytes** or abnor-
mal levels of serum complements.'**? Further,
Gleicher et al”. reported that autoantibodies
against phospholipids, histones or nucleotides are
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frequently observed in patients with en-
dometriosis. These findings strongly suggest that
autoimmune phenomena are caused by the pres-
ence of ectopic endometriotic tissue.

The present study clearly indicates that
autoantibodies are frequently positive in
adenomyosis as well as endometriosis. To our
knowledge this is the first report that has found a
higher incidence of positivity in patients with
adenomyosis than in patients with endometriosis.
Positive antibodies are primarily against phos-
pholipids, but not nucleotides'®. Positive inci-
dence of antibodies were PI-G in endometriosis
and PG-G in adenomyosis. Gleicher et al”. found
that PS-G was most often positive in a portion
different from the present study.

It should be noted that the incidence of the
patients with elevated CA125 levels and/or posi-
tive autoantibodies reached 72.19% in en-
dometriosis and 93.8% in adenomyosis. It is diffi-
cult to explain why the antibodies are so high in
patients with adenomyosis as well as en-
dometriosis. Histochemical studies have revealed
that the glandular component of endometria in
endometriosis showed a marked deposition of IgG
antibody'*~'? or the complements!”'®. We found
that the deposition was more marked in the glan-
dular epithelium in endometriotic tissue than that
in endometria in adenomyosis'®. These findings
suggest that local immune reaction is occurring in
endometriotic tissue in adenomyosis as well as
endometriosis. It is known that macrophages in
peritoneal fluid in endometriosis are activated"?,
and secrete various cytokines®®. Since the activa-
tion of macrophages is due to the presence of
endometriotic tissue in the pelvis, it is tempting to
speculate that the presence of endometriotic tis-
sue in adenomyosis might also induce activation
of macrophages present locally in the uterus. Such
activated macrophages would cause polyclonal B
cell activation, which in turn would produce vari-
ous antibodies. Thus, the antibodies produced
would be directed against endometriotic tissue,
resulting in the deposition of IgG antibodies and
complements. The wide variety of autoantibodies
in the present study support this hypothesis.

In conclusion, various autoantibodies, espe-
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cially against phospholipids are present in

patients with adenomyosis at levels as high as
those found in patients with endometriosis. These
facts imply the clinical efficacy of such antibodies

in the diagnosis of or in the treatment of patients

with adenomyosis or endometriosis.
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1st Depertment of Anatomy

Danazol @ F5 N Rl o3t 2 HEEH 2 52T 2 HNT, 25 —7 VB (type 1) L
Tk FFEREEEEE 40 BENCH 720 HE3E L, in vitro 1238\ TAEBEREE O danazol 2L

TR ORI B LD BB 2 1T > 72,

35— LR T 40 BB S e e RS I 2 BB T A &, fiia AR el A s AT & <
HEEE X N, HIIRE O /NRREEE a5 — 7 RBERANEA L, HilaodE  RIMHERET 2 —K
LYEZONARMEED SN, F1o, EHIEE TH 5 danazol 107"M % 40 HEEML TR L 72
HIRADIZ LR ZA 2 BEE T % &, danazol (375 PR fla ~ B 51 H Ltﬁ%éﬁﬂﬂam L
HS AV — 2%k L, MIZICHEEFENELEREZT LMLt -72, E5I2107°M
2N 2k AERKISHIC danazol DER I35 L CHIAE b ofila ha B o5k L, KT 3Hmizs

g~ & AT L 72,

(Jpn. J. Fertil, Steril., 36 (4), 805-810, 1991)

i

1971 4E1Z Greenblatt Z1C & V), & PIBHE G
I2 danazol MEA S NLTLIK, BOHEIC L BEK
BB I BT s 13 25 H 515 Y. Danazol D
TR L LT, LHSWOIH?, JHRZA T a4 F
FEAEDHIFIY, 2 b T~ F oy o BRSNS

s Y, 4TI, danazol O 15 N 12 %
T AHEBEEHIHLPIZEINT W B

T AIERER S danazol 3% 5 L 72BR 7= N
LMD EIELICET 2 HE 2 A LN
B0, Fm NIED MORER R T H 5 HE IR
B B8RE 1307 <, NIEERZEICE T 5 HE T
D REAHIEALD A R danazol 145 5 Kot
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FHENEHETH B,

Al b b FENBEREMIRICx 5 danazol @
HREHZMAT 272012, 25 —7 1 ornk
L 7o 5 IRV Z MR % B\, in vitro THE# i
@ danazol Z{ER &€, ZDRDOFRESZIICD
WTRRET L 72,

HRF*

I, &

Collagenase (type 1), DNase i3 SIGMA 7 & i
A L7z, Fetal calf serum (FCS), RPMI 1640 $ &
U trypsin (3 GIBCO #»* & %% 72, Danazol: 17a-
ethinyl-testosterone (Bonzol®)|3 3 5 H 0M) & 1 42
oo ZiF7e, HMEREER S —7 VB (type 1) (3
mF CM—6, [EA% 33 mn# i/ L 72,

II. Hi&
1) & e MR I o) B %
OIEH & b 1= Bl o 53 - k3%

FEERAREHZEL, "L ELAEZEDORYE 221
TwZwnxtE (N=5) ORMEEERMEFE L)%K
AP T E B & R AICEREC L 72 S S A 4
YL, collagenase 2mg/ml 5 X ¥ DNase 50ug/ml
T 37C, 60 s MIEEFRLE L 72, kT 100#m nylon
mesh 12 T 10 % FCS %2 &1 RPMI 1640 %%
T2MBEE L, 75emT —75 X2 (FALCON) BT
Mg S8, 37C, 5%CO0,, 95% air DEMHGETF T
5 HR¥EHE L72%, KB L L TI210% FCSin
RPMI 1640 i5# % V> 2 BEICIE #2872,
DRI TOMEHINBDOMEE (2, IAEZEEEREEIC &
SEEETI9 % EHEI N, 5 H%0.05% trypsin
KCT =772 L) filaz2BEX 4, 4 X10%ells/
well DFE NI EMa%E, type— [ MEE%R 2
T UBEEBIUTIRF 27— (B35
mm, FALCON) ETLERROKRMETT40 HREREEL
2. ZORBEEROREIT 2 HEICT 72,

@ Danazol D hnks#

35— PE L TR L2 BT, AP BREE, danazol
10"M @i, danazol 107°M FRANBEIC 53 (T EIEE L
72, Danazol IE#E DIER ik & LTI, 3.38 mgd
danazol % 99 %= F T2 —) 0.1ml i258 410
fi# &, FCS # &% RPMI 1640 # 9.9ml /n Z, dan-
azol 10°MFHE*{ER L7, & 512, FCS 284
RPMI 1640 TZ A% 1045, 1045, #h2h
danazol 107°M, 10"M % #1572, L Lo #Eic &
D, TFNATN I NOBRRIBEITFNENL 102
%, 1074% &7 ), RBEHRRICHT 2 BEITEBTE
2rEZ L,

Danazol D353 15 MR E g Ic B XT38

BAESRE 364545

2) EREFREE

KRNI O 2 HE 21 % b % 17 FE 22 ) 57 SR 8E
(IMT—2 F)820) CTHABELR, /2
37— L TR L 72 danazol IINEES X ora
ARIAT B % 1538 40 B HIC B85 E 7 S
kBB,

BIREMER ZLL T Z & {475 72919, szss4mia
da 37— UEicEE3¢72% %, 5ml PBS (phos-
phate buffered saline) T 3 [l3ki% L, BT 1%su-
crose & #s N L 7z 1.5%glutar aldehyde/0.062M
cacodylate buffer, pH7.4 T 30 48, RilEE L7,
K\ T 1%osmic acid/0.1Mphosphate buffer, pH7.
4128 21/, BREZEL, ZFN T3 —LRF)
(50~100 %) THi/k%#E L 72, Poly—Bed 812 i=41
WL, EA%2mADNT oy 2210 L, HEla
HERWEICEE L EABETE 3 L9 12, Porter-Blum
MT—2 72+ Z 378 b—24(Sorval Inc. Newtown,
Conn) I TEEYI A 1Bk L2, YR 13 7 %EERE
TrBEU0.4%7 T UEESATYAE, HRTE TS
8 $ JEOL—100 CX (HAETH®H) * H W EE
100KV TEBEE L7, $EYN9HIZ 1 %h 7
M) AEET 1% toluidine blue THtfa LT, ¥
FERMSECHE L 2,

iEdaR

I. (LFH2ESRMSEAT R
FENBEREMARIE b ) 7' o BRI 5

HEHICE, 792F92727Vv—}+E (BE1A) T

b, 25— UL (BHE1 B) Tb#I2 confluent

FH1 77RF977v—F (A) BiUras—»>
BE (B) 51T 2 FENEMEMIaRE% S5 A
HOfIFEZE8RMEGR X100

L, MRz 2 LHECHIRE 2D,
FHESF IR O E % 2 L 72, MIERT 213 contact
inhibition 2558& & 11, —EDBLANME: & F 2 £ -



PR 3FI0HA1H Ho

PREEEDR St SR, TIRF 7TV
—bEED IS UELETINVEETH .

BRI ORI A TR L s BT b &,
#30HEFTIE, 25—V ELETHERLETEN
MR sia O 5t R EE, danazol 10"M #RhngE, 10°°
M INBED ML I (3 & 272 138D, KE# 40 H
Bickd 75 R2F 9 77— EEEEBETIT, 3
LA X DA L — b &0 RIBEL viability &% -
Twiz, —F, 25— VELTHEELLTFENK
R 4MAL L, ¥53E 40 H HIZE - T b A ERE, danazol
10-"M, 10~°M FHInEED V1B W T H confluence
B LT, 2 RO xR EE MR 3 HRHES
wlakE T, HlaEs OB L Hiatkl3—E TS5 B
HoORRICHREILEZRD L2 (BEE2A) »F
danazol 10-"M IRMBETIZ 2 D DAL A LI, T
e b b, xR L RIS #EMIIZ O confluence H9HE
FeSIURANE - Fratkz ko ey, £ 645—
WEES N, RUEOEHIES 2R, TE#
DML Z LI XA S NI (BFE 2 B)., 2612
danazol 10-°M FRIMEE T3, MRS OBRAME L K
mtE & LT, HEOBEBRIAREEEZEL T
(EH 2 C).

BERH2 25—4 BEETHE#E L FENKEEEED
Hea€ 40 B B DA SRR 1S
A, %tHAEE ; B, 100'M Danazol inh#¥ ; C,
10°M Danazol @ in#¥ X100

1. FEARE TR R

a5 —4 P E TR LA RS # 40 HED T
BN OB RS (FE3) T3, #ilke
131~ 2 RBTHisEMNIC & < 3#iE Lo mE/D s,
INVEE, 7)V—VKRY—4, SF2FUT,
SA VYV —LRD LN, WL EERERR LT
PHEICIIVA 7074 A MBI N, $72,
HERAR DEEF IO IZ T R T Y — LSO 5
h, #kgY S LysEickAa L Ts Y, Mgk

i (807) 81

FEHE3 TENEMEMENKEE4 BBOXBIFNOE
SR
Col,bz2o—7> B L4V —4; M3 b2
YRFYTPim~2A4 27074534, R7)=))
R — 24, rER M Matk, RENZ 2 7 -5
2 WRASHED NREERL, KLY IZT
REY —LFEEEERT,  X5100

BN TH-o7z, a 7= B ICHE L cHlgEN—
IR ICIEBE D PAAD A AL, HlgzEE A~
BETHOICHENCHEZELTEY, ZHEMKES
MIc—FH L TEEL) K —arRH oz,
danazol 10-"M #INEECHIARZEBAMEE T TAMA
ZeiiaEe s 2R L 72 ofigizelz 1~ 28T
Horeht, FEBEEE HE UBBIE RIS LR
o5, HE/DEEDOEREDIL, ME/ e, 7
J—)RY =24, IrarRF)ToOEFELLTE
N, INVEEIMMLTEFORMICIZZA YV —
LEBEICHELR(BEREY), ILVEERED 7

BH4 FENEREMED 100°’M  Danazol 2L
T3 40 H HOBEES (MAHZESEBE T TA
AR 2 R L 72583 o flf)

Col, a5 —% i, m, 270745 RX
b5 rER, ME/AMaE, REIZ2 77 SR
S \VIAATTHIRE D NEREE R T, %5100
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AV —LEIREDLDHEL, TAVEELY
BN DIL, HILHE F74 VYV —LHIEDHE
gt T, HIREAEEEELET AEO
4707474 MIMBEICHELTHMLTW,
—77, PIAHZESABSE T THRAAESS % 7R3z o
Mo Tl EDMaEk, 7)) =) KRy —24, S bar
FO7AEET, MEEIICTZEY — ARREE DGR
Do, fHRORED X RN TBY, xEHE
LS ae2dBdbihr-72 (BES).

BHS5 FEMNEBEMED 100'M  Danazol 2L
T O3 40 B B O EHIR (MAHESABEE T TR
N EES 2 7R L 72 fEI o Al iE)
Col,25—4 v, L4V Y —24; M, b
F)7P:m~=427207432A2NR7V=1IK
v'— 24 rER, /DA, % 6900

Danazol 10-5M i (BHE 6) T3, #Mla &
EATEAYIERL, M S FER E
B2 LT, Ik LHREE, 72TV —L0E
EDW R X ORI LR A LN, HilgnEmE
IR T2AL 727452 MIRDOT, HlEEE
FRbhTwiz,

£z B

AEHNTIIE b T N o st
2 b))y 7 RCBENERE LTS, HlgR1(3
ZERICE > THEWIEL, BEREAy PT7—7%F
B LT3, RFETIZE T ORI Z T3 WK
MM RRIE 2 LT 5 HINT, #ilght=t
)y 2 AD—WATHD type | 37— VR ETD
EEPRAL, SRHWCERERRS JUORERRET
b b e N E OB RETZ B 2L 2 BB L 72
LA, SEEMMEIE 1~ 2B THECHWICEL,
FEAEDEAR « WA T, HROME DI
AR RDEATH D EHTRE SN, 40 HEFIZ
b72Y viability R INE I LB LN EL ST,

Danazol D53 1= WK EHIfLIC B L IZ T8

HAESEE 3684 %

Coi

HE6 FEABEEEMEO 10°M  Danazol 2@l
TEEF# 40 B H O ESEGE
Col,2 7 —% &, N i%; %5100

75 RF v 77V — b ETIRTERNREEIgO&
BTk A EEEEOMEY 5, 40 HEICh 72 5 158%
ERIIWEETH 72, 27— VELETHEET S
L, HIRRE A H/AZERRIC 2 T — 7 SERIZ VWA
ATCHEEAT IR L, Milan 27— VB~
Hh L D IRE L % > TRMSES L Lol E
2 6NB fitoT 40 HEIZHh 72 ) IRIMFEEBRIHET
» BAEEFR (T danazol @ in vitro TORE % fREt
FTHETFNELTELATHLLEEL L.

Danazol 400mg/day #& 0% 5-B50 i R B (349
10-"MTH D12, invivo TH & H 7% E I 2E1k
3% 2 7 AR GZICBEI NG LIRS TY
51, F 7 FE NS danazol AMEHA L TH &2
FTHREN L TREFINEILE L THE D EHE i S
NT B39 KEEFFRIC danazol 107°M 2 FN§
2L, BH6D L) ICHROB LI TEICL D,
JaEtg e R T~ 7074 74 MIHIES L
5P T,invivo Tdanazol I2k»T b6 3L b F
NV N 0 45 13, HIIEP NS E L HAgE s
HEEINIHEEZ LGNS, ZOMRNDEE
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1= danazol BT B4 & L TI3, EHINRET

% % danazol 10"M #INiZ & % B2k —E8
T TIRALNA LI IT, BoREIZTL VRED

Wz, FOINVEBIZE) AV - LN ZRH
M NTH Y, danazol KD androgen receptor %
AT AERTHE T OBELrERI NI L %
RLTWA, ZLTE5ICHEBED danazol 107°
M % L 2Bl B a5 & L 72T i3 1077

MiFEIEEDO BB LR FIch b L EL L.

danazol E#A$E 50 TIIHIE 3 B IC BV O
Natkorgresigit L, M, 7)) - R
—2, SFAYRYTORPELTE—T, T4V
VAP, MME AR ORIEIC e B L s
BNTWB, 25D invivo DFFRIIAER TR
& 4172 in vitro TOKEEIC & < —EL, invivo IZH
1 2 —E DRI Z(LIZ, FIT danazol I & H1H
BIER I RE S N,

Danazol Dl #5122\ T in vitro THElaR
RG> SHE SN T B2, ARFFERICED 2
S —4 L T EME T N & T 5
S X HSHRE L e 1), TEHEESERYIZ b danazol DA
HSH 5 s X7, LLEIC & 0 AT NIERE R
#1285\, danazol DHERERTEGF 3 2L — M
T A AL & 0 BRIRIIC b R 2 SR 2 IR Y
B ELARETH Y, AFFZEHE I T B PIBREGE
2811 2 danazol DHEMER LT 5L NEEZ L
iz,

x B

1) Greenblatt, R. B., Dmowski, W. P., Mahesh, V.
B. and Scholer, H. F. L.: Clinical studies with
an antigonadotropin—danazol, Fertil. Steril,
22: 102, 1971

2) Colle, M. L. and Greenblatt, R. B.: Contracep-
tive properties of danazol, J. Reprod. Med., 17:
98, 1976

3) Barbieri, R. L. and Ryan, K. J.: Danazol: Endo-
crine pharmacology and therapeutic applica-
tions, Am. J. Obstet. Gynecol., 141: 453, 1981

4) Forbes, K. L., Dowsett, Rose, G., Mudge, J. E.

and Jeffcoate, S. L.: Dosage —related effects of

danazol on sex hormone binding globulin and
free and total androgen levels, Clin. Endo-

crinol., 25: 597, 1986

AT, /K¥FIEE : Danazol &1 & PR~

DEFEMR, E Lk, 52, 1363, 1985

Schweppe, K. W., Dmowski, W. P. and Wynn,

R. M.: Ultrastructural changes in endometriotic

tissue during danazol treatment, Fertil. Steril,,

36: 20, 1981

ol

6

e

(809) 83

7) Schweppe, K. W. and Wynn, R. M.: Endocrine
dependency of endometriosis: an ultrastructur-
al study, Eur. J. Obstet. Gynecol. Reprod. Biol,,
17: 193, 1984

8) Satyawaroop, P. G., Bressler, M. M., Pena, D.
L. and Gurpide, E.: Isolation and culture of
human endometrial glands, J. Clin. Endoclinol.
Metab., 48: 639, 1979

9) Fawcett, D. W.: A textbook of histology, 11th
ed., 1, W. B. Saunders, Philadelphia, 1986

10) Hata, R. and Senoo, H.: L.:Ascorbic acid 2—
phosphate stimulates collagen accumulation,
cell proliferation, and formation of a three—
dimensional tissue like substance by skin fi-
broblasts, J. Cell. Physiol., 138: 8, 1989

11) Senoo, H., Tsukada, Y., Sato, T. and Hata, R.:
Culture of fibroblasts and hepatic parenchymal
cells induces metabolic changes and formation
of a three—dimensional structure, Cell Biol.
Int. Rep., 13: 197, 1989

12) Davison, C., Banks, W. and Fritz, A.: The
absorption, distribution and metabolic fate of
danazol in rats, monkeys and human volun-
teers, Arch. Int. Pharmacodyn., 221: 294, 1976
) RS, DMK, MOE—BR, MOKE, #EIEE
M, REZ2ET | T8 MNBEED RFHE danazol
e 512 & AHEZ L, HARESEE, 25 1 180, 1980

14) Fedele, L., Marchini, M., Bianchi, S., Baglioni,
A., Bocciolone, L. and Nava, S.: Endometrial
patterns during danazol and buserelin therapy
for endometriosis: comparative structural and
ultrastructural study, Obstet. Gynecol., 76: 79,
1990

15) Chamness, G. C., Asch, R. H. and Pauerstein, C.
J.: Danazol binding and translocation of steroid
receptors, Am. J. Obstet. Gynecol., 136: 426,
1980

16) Brosens, I. A., Verleyen, A. and Cornillie, F.:
The morphologic effect of short-term medical
therapy of endometriosis, Am. J. Obstet.
Gynecol., 157: 1215, 1987

The influence of danazol
on cultured human
endometrial stromal cells
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Shusaku Kamada, Haruki Senoo,
Kenjiro Wake and Takeshi Aso

Department of Obstetrics and Gynecology,
and 1Ist Department of Anatomy,
Tokyo Medical and Dental University,
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Faculty of Medicine, Tokyo, 113, Japan

The aim of this study was to evaluate the direct
effect of physiological doses of danazol on mor-
phological changes in human endometrial stromal
cells cultured on the type—1 collagen membrane
for 40 days.

Endometrial stromal cells maintained abundant
cell organelles and regular cytoskeleton during 40

HAMESEE 3644 %5

days. This was partially due to the strong attach-
ment by the processes protruded from the cyto-
plasm into the collagen membrane.

The results of the present study indicated that
danazol of 10-"M increased number of lysosomes of
the cytoplasm, and that of 107°M destroyed cell
organelles and cytoskeleton followed by total cell

collapse.
(Zf+: 199142 H 21 H)



TEBEICBITS 7 a3/ 7)) v DRES

Biochemical and Histochemical Analysis of Glycosaminoglycans
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TEREE 7)) a3 7)) 2y (LT GAG &88) oBREM oIty 52 L 2HNE LT, IE%
fp@, MR 3 emll FOMEERE (), EE3emll EOMEE (k) o 3820512, AErs LU

AL a2 1T % - 72,

1. GAG #HEEIBIEZA KRS % 2 (het-> THIm AR L, BIER (K) © GAG SFRIZIEE

I~ EELMnERL. (P <0.05)

2. HIEMS L UEEHRD GAG K73 TN~ Vhifg, 2> Fod F o6, ~ Y7 UhiE, &7

e BTH-H7.

3. WEKE, EEHRBOEERNK GAGIIT N~ HiEETH Y, Z£1 GAG #HKtto 55 %, 46
%E LD, BEZEEEGREEOMICHEELZRDL, 72,

4. BEKTIZ2 Y Folf F o IEEGE oK 2 fFIcRinL (P <0.05), #2375 g (P <
0.01) XET7rorf (P<0.05) (347240 LIZRED LTz,

5. Lo GAG MO E N IHHERH E T Ve =5 —x, 2> Fr4{ 54—+ ABC/AC z 724l

BALFRI 2R T L EEM & ure,

VbR LY, BEMZE EWBRE TIEGAGERRZST T <, GAGHEILIZLHEEZFFHZ &
DL B L EHIT, HEBOKERIICL) GAGOEAEICERIL DL LML,

(Jpn. J. Fertil, Steril., 36 (4), 811-817, 1991)

o

BEORENRBATH Y, 30 LI Lo ADB L Z 20
%Y, 35 LI LR AD 40 %BOTHFET B L bbb,
CHDEHICHELIKEBRTIRETH) LdhH, F
EREDFAE - REEFICE L TERIEAAL S
%<, ZOEAL LTS HEML @Y DM
R NERERSLICCDWIZ LR EXHIT LN,
INFEFTOMERTTEBEIINERA T/ FHLE
v, LTz buayrUEEETHY, Jhick
STHHENTHWE I ENUITHL2TH S, Ly

L7Zehss, MERZHENT 2 X 0M3IEHL, ¥E
PUEL TV BDPIZOWTIIRIBHDO SR £ L,
JEAE TR 2 R 1 & DBIE D 5 DOWFFES 558
BRTYS, Hfl, IF—T L, SFRF Y, Fr
A 7ax2F, SI=vYErLiciias< b
)y 7 ZRWEKT D7 0747 v DERRERK
STH Y, HilaE, M, BeHRIcAET 5
7)) a3 )7 A IR E O Bk e A S H
Fafi D ¥ize 2 RBEME L & 2 ST/, STl
GAG 7, fifanEED, ¥EEY, M, 2 5123
HEDTZ R oRERE LI VIC B R EN 2RO 2 L S
PITh b e Iz, TR b oy 0 ila s R A Y
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Y EDBEELBHLPIZLY)DOH B,

MEFTICTELEY b, &, EMREITBITST
BB B S GAG EDRBBEIZOWTIZZ LD
FFEAERE ST W 510978, T EipiE E GAG D
#1229V T i3 Loewi 5D 1 FlkE 92 R 2DATH
3.

AR X912 GAG Ll kshE, otz £ D
fe e RS RN E N, £ 72 GAG & FikdR
Loewi'® (1962) & DWECICHEE L THE E L
BHEFTHBDT, I HDHM 2B L THIEL
DIEFEERIT O — D IRIA % ATz,

HRHRE L VUHE

A

WHRFRBFRIZIZBNT, 39 Er 5 6i%FTD
EFHEAREAEZAET 5 FamiEls Tl TE 2
T 72 (S RpIEAL AR & HEAT L7char A 13 SER % kb5 &
L7z, WIERZIZES 3 emb) b2 large group (K),
Z LT & small group (Z1N),  JR PRSI 2 A AR A
EEZFLVWEEBEMHEESRE L 209 bH 7T
FEF (EHEn =5, HEMK-/hn=4, FHE>-
Kn=7) iZowTl3as— L DOREBWETH 5
M rkaxe7al) ok, GAG DR TH B
ODYVEBEANXVYICHER, S5ICI3—KTTER
TRENEIC & B GAG 53 & ZORERK Heo Fewidat %47
ootz i, 64ER] (EHMEN =6, MplE -
In=5, BEM - kn=4) IO TIIHERE
Tho=g—+, a3 FofF+-—t ABC/AC 2
WCRERTHILIEIC & 2L F I RET 2 AT e - 7,
TR A A

A E BRI 1 ~ 2 onf8I2HIY), 2% 3
g Z LY IEREICHERTR, 20 5RO T 2 T30,
hlizzoakib-xy/—n(2 1 Vol./Vol)
THARTZE R IR CRITE M, ERIE Lkgas

PEELR,
FAELA L RIS 10 %R =) > TIEE %, Bk
HILEREE TIREL 2.

A=A =RV -

Kivirikko, K. L 5D HE D 2 flvTRlE L7z,
[ESZHERRAAR 100 mglZ 6 N 3K 0.5ml, 2587k 3.5ml %
Iz, 110°C T 18 KefEl ks fiftthk, Zo—i%E R
4.0ml DKEE(LA ) 7 202 THAL LA ) A 3.5
8L 10%7T 7= #fik 1.0ml 2z, HiRi2T30
SEIEHE L2, DWW T5.5% 785 3 L TiEHk.0
ml %Nz gk L 721, 3.0ml @ 3.6 MF A Hifig > +
) A TRIS 28R, 5.0ml o ML s 2FmL,
DI E % 30 2 g kin v TlLEg, b

TEMEICBITE7) a4 3 /7)o okEd

HAGE2EE 36 %4 %

s5.0ml 2z L, £ 25ml ic=—/v1) v Bk
e 1.0ml Z A, 30 43 g 512§l % 560nm TR
B 2 JlE L7z,
GAG 57l

100 mg 2 36k FE 87 4 M 4 12 10ml @ 50mM 1) =
HC1/10mM CaCl, (PH 7.8) % &i&, U7 7 FF
—+E (BHfi#k) 12mgk bz o Ei@ % N2 427C
T 24 W&, L LI2T7FF—E L%
JBANL 42°C T 24 Wei #iE L 72, $iiktk 6 MuKkE(LF
MU LAERIMZ, BAUREE 0.3 N/KEE{EF M) 7 A4
b k), RETARMBELL, 2%
1 NIEEE THHIE, 60 % TCA % v THARIE 10
% TCA & 705 L ) IZFH#%, AR (EL 4°C T—f
g L CTERS » 737 247700, 12,000 rpm T 20 43-fd
L, FETURT2 HRE, S 5I23EKICT
RIRET 1 HEBM 2177 - 7214, WS 2174
272, DWTHIEY % 0.04 MEEALF b ) 7 AIZIERR
#%, 2 % Cetylpyridinium Chloride (CPC)# fnz T
BARRE0.1% W, V) &% &), |ET
— B 5 1E 1% 25°C 10,000 rpm T 30 45 18] 32 Lo 40 B
L, ZOEm% 5.0ml ® 0.1%CPC/0.04M Hifk+
BT AT, RRRICR LD, X SIS
ZAMEF ) T AICIERL, 80 %8/ —L %
MZTHRABE %Ly /=N b X IHEBL,
4°C T HaE L7z, SRR L [ERIC 2 DR
W% 75 %% ) —NTikiF, B CPC#ELNLH
GAG #IKIEFZEIL, 7o v BB LU~NFVH I D
ER L, —IRICEQRENEIC £ 5 GAG srE Ak
& L7,
o g XYY IR

o L EED ERIT Bitter—Muir {122 W, IKE
530nm CTHABZERB®iTh 72, o, ~FVYH I
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Biochemical and histochemical
analysis of glycosaminoglycans
in human uterine tissues
and leiomyomas

Shigeo TAKEI

First Department of Obstetrics and Gynecology,
Toho University School of Medicine,
Tokyo 143, Japan
(Director: Prof. Kazuo Momose)

In order to investigate the dynamics of connec-
tive tissue components in human uterine
leiomyoma, concentrations of collagen and
glycosaminoglycans (GAGs) were examined and
compared with those found in the normal
myometrium. Microscopic examination of these
tissues was also performed using enzymatic diges-
tion staining.

Samples of leiomyoma and normal myometrium
were obtained from thirteen patients, and the
leiomyoma samples were divided into two groups:
leiomyoma with a diameter of over 3cm and that
with a diameter of less than 3cm.

1. The uronic acid and hexosamine concentrations
in the leiomyoma were higher than in the normal
myometrium, especially in large leiomyoma nod-
ules (p<0.05).

2. The components of GAGs found in uterine
leiomyomas and normal myometrium were der-
matan sulfate, chondroitin sulfate, heparan sulfate
and hyarulonic acid.

3. Dermatan sulfate was the major component in
both uterine leiomyomas and normal myometrium,
accounting for 55% and 46% of GAGs, respectively.
There was no significant difference found in the
distribution of dermatan sulfate.

4. As for distributions of GAGs, chondroitin sulfate
in uterine leiomyome increased about twofold
compared with that in the normal myometrium (p<
0.05). In contrast, heparan sulfate (p<0.01) and
hyaruronic acid (p<0.05) concentrations in
leiomyoma decreased to about one—half.

5. Differences in the components of GAGs in uterine
leiomyomas and normal myometrium were demon-
strated by histochemical staining reaction, using
Streptomyces hyaluronidase and chondroitinase
ABC/AC digestion.

In conclusion, the concentration of GAGs in the
leiomyoma studied was higher than that in the
normal myometrium; moreover, distribution of
GAGs was completely different. These results sug-
gest that activation of GAG metabolism might be a
clue to the elucidation of the pathogenesis of

lelomyoma.
(ZA+ 11991 42 A 20 H)
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Ultrastructural Study of the Polypoid
Endometriosis in the Mesenterium
of Sigmoid Colon
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R IE oW F & NI o
Masaya NAKAMURA Hidetaka KATABUCHI Hiroshi MIZUTANI
L % ¥ — A PSR S ] A )
Yoichiro KITANO Kohei MATSUURA Hitoshi OKAMURA
Department of Obstetrics and Gynecology,

Kumamoto University Medical School, Kumamoto 860, Japan
(Director: Prof. Hitoshi Okamura)
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Ultrastructural study
of the polypoid endomet-
riosis in the mesenterium

of sigmoid colon

Polypoid endometriosis? B lE B 8%

HAUESEE 3644 %5

Masaya Nakamura, Hidetaka Katabuchi,
Hiroshi Mizutani, Yoichiro Kitano,
Kohei Matsuura and Hitoshi Okamura

Department of Obstetrics and Gynecology,
Kumamoto University Medical School,
Kumamoto 860, Japan

We report a rare case of polypoid endometriosis
in the mesenterium of sigmoid colon.

The patient was a 29-years-old woman, gravida 1,
para 0, who had received danazol therapy followed
by two cytoreductive surgeries for pelvic en-
dometriosis during 11 years. She was admitted with
complaints of acute abdominal distension, low back
pain and a slight fever at 28th cycle date. On
physical examination, an elastic soft mass, small
apple in size, was found in the left adnexal region.
At laparotomy, a whitish mass mixed with blood of
over fist size, formed a jelly in the mesenterium of
sigmoid colon. The light microscopic features
resembled those of normal endometrium. Electron
microscopy revealed the early and mid-secretory
phase endometrium. From these findings, we
diagnosed this case as polypoid endometriosis.

High estrogen environment by ovulation induc-
tion for IVF-ET in an infertile woman with en-
dometriosis might be a causative factor for the
present polypoid endometriosis.

(ZA+ 1199141 H 28 H)
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Clinical Significance of Transvaginal Sperm Recovery
Test after Artificial Insemination with Husband’'s Semen
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4) S R TEEMERE, PR FEBESHE TR (3, £N24190.08 £71.92X10° ml, 11.46 +12.63X

10°ml T, FRMERELEE (P <0.01) I2&E» -7z,

5)TV-SRT # RAEHEAT L7REFNIZ BT, MEATHRE, MEIERDOMERICE ) SRTORBRFEL L2

LRI N.

LIE& Y, S RTARIZHE2 DRI TRILT 5 /T REMAS D #: 0 K LIRENTTZ S TV-SRT (3, ATH
% EDOLEROEIS 5 L 82 0 timing 2 RET 5 9 2 THIK LA R ZRE L g bhr,

(Jpn. J. Fertil. Steril., 36 (4), 825—830, 1991)

&

KO EE~OBE 2 DD 5 Fik e LTILL
postcoital test (PCT)A5frb 4, P CTARFIK
LT, FHAIC A % N L4%H (artifical insemina-
tion with husband’s semen; AIH) %474 11 2 fd

12h b, Lo Lahs, X0 @y ZzinilshoEiR

DT2DITNT EED S IPE N KEB~DORET Dk,

T 7 b b FINE RS EDFER L ETH B,
COEEFHET 5 HikE LTUATL D AT Hi%EME

e MRS InDGRBR (Laparoscopic sperm recov-

ery test; L-SRT) 284141 T3 ) unexplained infer-



100 (826)

tility SEfFIIZ 3T 50~80 %D ML A 2 LT
s 61)"'4).

FFINEEETES, AREBIh ORETRY, iR
AT REITE LWL 2 eREMED B 5. L
L, L-SRT 3fZHEAKE L, 28MI2LELT S
SrRE LY, HTO timing OBEASTTHLL,
RAELTIT) SeHrNEETH L, £2T, A~
[I— AR BWTITWELA I HER Y 77
Z ks ik ER (Transvaginal sperm recovery
test; TV-SRT) # A4, ZDOArRA L-SRT iri &
—HTLIERMERELIAT, INHLWHITLD
S RTArRAS, &Moo AREHAb OEfTRE, 5
A O¥EHERT ROBALIZ & ) B 2 T2 RET L
il

MR Fik

UL, B2 T T ERKREREAEN R Z 2
o 53 5, 101 A, PHHRR (T, 32.8 & (25~45
%), PG, 5.4 (1 ~154F) TH -7,
ZDOPRIT, TEFRMEANLE 40 61, 2 3MEARLT 13 451,
AAEIE RIS, HEINHE - 6 5], 9047 K1 10 5], #FHIKK
T2 450, YRR 22 5, JRKREA 1145, PIISEE 21
7 (21 b 19 7113 R-AFS 433 stage 1, 2{i3
stage2) TH -7z, &Fl, THINEEES 5T,
MEEsE P FmkiEIC T, 274 < &b A loInE Bk
WPEDTER S T B, KFROMIKIE, IEFHIK 19
5, ZHEFRE 29 190, K5 1 8EJI5E 35, ZAIEHS1I%
HIE2 I TH -7z,

L-SRT (% 38 {51 38 B #AME 47, TV-SRT (& 31 5l
63 Iz E4T L, TV-SRT # 2 L 4T L725ER)
12215 TH -7,

HikE LTIE, #2232 be— 3 5720RA
& LT hMG-hCG I & 2800355 % B Z 7\, HEIR
HDOHEE L, prospective |2 (3NS5 IR W7 B (R
ZA7 4 AN Model. SSA-250A) 12 & 29088
AL, PR L HERIZT, retrospective 1213 R 1
Az L 219 E,, progesteron DERICE D B4 -
72, KR 4 ~ 5 HEIEERKTR, FHITRYISERICL 72,
KEie DB, 80 % Percoll i#HEHE L AELE (Per-
coll i) 99% vy, SRIRANIZHEEHT T SRT fdT 2
~ 4 BEMIATIZ 0.2 ml 2 FERERNICEA LR,

1) TV-SRT : gifasting, HEEMMES ~9H &
D BAgA L, BREIIaEESY 18 mml2F) - 22 Th MG
Zoul, Wk 24 BE#212h C G 2455 L 34~36 I
Mit%, Ak =& <A 1T H#ZHEST L7z, TV-SRT ji
ITEBNCHE LY £ =T 40 (0.02 %A T 3 >~
®) THICENE RS, BNELZBEELATHD

FCiBERMA LIRS (A TH) %577 28T RGO A A

HAGER23E 36%4%5

BROKEFDRAD T & BRER L 72tRIS, 1R8N
FEI2XD20G, 0.09%X70mmA 7 F > §t (7L E4E)
I2TEF 7o 2% ks | F 72348 i 10 ml (2
Tflush L, BEHICHEELZ (X1).

X1 TV-SRT fafri, %EMZELD 20G, 0.90X70mn

HT 7 EHIT Y 7T AE R FRIWRS

2) L-SRT: hMG iz & 2 B9 36 I3[Rk I AT - 72,
U NRERBAGA I %, BB IR = & <
TV-SRT 17\, BRESEIR AR 775 25 £ D) Ik
ZRG|, F -3 AEM AR 10 ml 12T flush LB
g L7z, %72 GIFT Catheter (COOK 4t K-GIFT
-1010, 1020, 103) B XWX GIFT TUBE (&t 27
L ZFE) & G TINE N 2R AR 50 £112T flush
U5 [ 5 12 fRdiE L 7z,

S RTOHFEFEIIF| L72E/KFE /22 flush L7244
HEWERT yl #2754 F7Z2 2 LICHETL 400 15T
g, ST 1 ATLR T 2RO L LIS
FRIEMOWEEE) % BONULEINE & L7z, £72,
FRIMERDIB AL D VRBETAM AL LN, 10%
KOHI1.0ml Zi# F L 500% &, 10 rREiL, ik
Fitk, HEEIK 15 pl 2N LIRS L 72,

HEETAALEE (3, Student’s test 3118 Chis quare
test & H\W TiT- 72,

w R

AN % &1 L-SRT £ TV-SRT #[WH (2
WAT L7z 10 B2 BT 5 3 BRI, H-F oA
MEICDE 100 %—F L7z, S RT DIE/R Al 4%
#(3, L-SRT42.1% (16  38), TV-SRT 54.0 %
(34 /63) THEXIIL»->72, AEERLDS R
T OWRPHEF BRI, SiairFmiz> s, HE0
X+ 88.33 % (10 " 12), INERH 1 66.67 % (10
15), FHIKKF 100 % (3 .3), HHEHEF50.89 %
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(29 /57), FRIRAM 45.00% (9 20), BLUH
B 36.11 % (13 736) TH ), WEIEROIGIER
P L& L, PRI TR IR & OMlICIZAESE
(P>0.02) #H-o72.

HEEHEINH £ ) o HERNIC S R T OB & /st 3
30 -
B FTER S
] #FEIRC) B
20 |
10 -
il n IH

B T 6 5 A-3 2 -1 K+t 1345

=
5
SRT %478 (B)

X2 HEEPIIH LD OHEHD S R T .

&, — 4 HLUREIE + 3 BHUIZE TS R TG
3% -72(X2). SRTHERIE, BEHICE, —
3H8.33%(1,712),—2H16.67%(1.76), —
1 H50.00% (2,74), #EHEIIH 75.68 % (28
37),+1HE0.00% (3.5),+2H33.33% (1
J3) THY, BBEEI 77.78 % (28 . 36) (IHEE
PESD B IS HEAT L7IERITH D, HEEHEINE 2B 5
PEMERIZ, — 3 H, — 2 HIZBITABMRLINVLER
(FRZFnP>0.01, P>0.02)ic&m»~»7. SRT
WATADHEESINE —3H2AL+2HDMTH -7
BEE— 4 BLUEL + 3 A LB T IRE
(mean=+S. D.) & FEETEHE (meankS. D.)
13, ##F#, 115.36+£88.89x10° ml, 63.63%
32.31x10° ml ¥ 49.16+23.87 %, 34.75+22.65
% THEZ I LT,

Percoll W% A 1 HE:OIE FIBERNDS RT D
BAE (T, KSR 100<10° ml LIETI3S R THE
RHE <, 80x10%, ml LIFTIZS R TEWFEI &
WHIANCZH D, S R THMEFIORE TR FIRIE 17X
10° ml TH-72 (X3). F7z, Percoll LHIZ &
5 A 1 HEFOKEEEIR D S R T ORAEIS, T
HE)RD T Y SRTHMER LS HmcH D,
S R T HEFIORE FHEEIR TRIZ 17 % TH - 72 (X
4). SRTEEMEEE S R T FH:RED P EEAE 1-
F£ (mean=+S.D.) (3, #HF490.08+71.92X10°
/ ml, 11.46+12.63x10° ml T, S RTFMHFIT
HE (P>0.01) cEms»-72 (X5).

L3

#

fih (827) 101
30 77 BHMT(+)

I M (), EHRF(-)

I mF-)
20

68%

&

Y

§7% ;
i
50 80 100

s F R E (X105/ml)

3 Percoll %A | HRFOK FEE DS R T
.

30 724 BUBF(+)

Xl 4 Percoll WatkA 1 HEFOK HEFIFMNHOSRT

A,
*P<0.01

300F

2001

EBEVFSTMAE (X 10%/mI)

*

0

SRTEB 25 SRTR R

SRTEMHEREE SRTEYD ESE FiEE
(Mean+S. D.).

iz, Rl—@/HIZBWT, SRTHEITH, iR
MR DENIZ L > TS RTORERED R - 725ER 2
B2RY 5.

[X 5

Bl

31k, MEIEHEALE, AL B T CRE S
W THE, RAEIARIZ 6.0 45, WS I3 IE 3 AR,




102 (828) FCBERA LSRN (A TH) %577 R IUWGERBROF It A AEast 36545
1 M HEMB 44 7012 L-SRT % 1[nl, TV-SRT % 3 {7 L 72%EH
| | MR (Percoll HLanth) SRT
FHH BB pk(p) | RE TR T —
(X10°ml) (%) (X10°ml)
1990. 1 .23 L-SRT +3 54 30 16.2 = -
1990. 7 .13 | TV-SRT —2 68 87 59.16 - -
1990. 8.9 TV-SRT 0 218 63 137.34 + -
1990.11. 8 TV-SRT el 261 53 138.33 L] Ay

IR BOaTE 2 o7z, # 2 HREEN 4 1 7
JWAZ L-SRT 1, TV-SRT 3 lfEiT L7z (F&1).
HEEPINH ST RoZ iz L), S RT O
WEL LI IR, 1RDADSRTTIE, IE
FEIZKS FONEEE R 2 5l T X 20 2 L AYRE L,

z B

1976 4, AschV#® Sims-Huhner test ANE5iC 3
1T 51481 L-SRT D % 54 L TR 705
EBEREE LTHOS RTIZOWTIZW L 25D
5% 5. Templeton /2?3, unexplained infer-
tility SEFICIEZR % e A T HI%D 238 ) D HET L-
SRT # 11 L 57 %Ki m#E %R, S R T
BEZSRTREEMHL ) SRR TH > 72 EHE L
Twad, L2LAh6—HTIZS RTEMERIC LT
B DRDHEN TS, T2 kid, SRTH»&it
o AR, S HEAORE i AT W 7 X 58 2 D EERNIC
&N BT B ATHeEASH D, 1ld S R T AR TH
FONERRE R T 2D AR TH B Z L EIRL
Twb, 2O TV-SRT (3Bt b 7 <, 7
KeR— R THEATATHE T H 1), Tz DER DI K]
JEHATEETH B L BbiL b, A DIz DG TS,
TV-SRT & L-SRT #[E HICHEfT L72S R T it
12, 100 %—% L7, —onZr kY, TV-SRT 2L
-SRT fCH & L T-Ha R L1535 L Bbiue, Kelly
573, TV-SRT O, BHADOKFORAZ L
TV B0 Aoz D data 13HELHTHSATH
#HHOSRTTHY, TV-SRT MifrE Az IEMNET%
ForAT v, FENE 2RSSR LK FOHFED v 2
EafER L2 XD TOIRAIC X 5 false
positive DFEA 2 it L2 £ 2 5,

L-SRT BL W TV-SRT # fl\THERHTh DM
ITHRFIARNC S R TR R 2 T35 &, HE gk e —
4 HULAT & 4+ 3 BLIBEIZ S R TERHEGNZRD ST,
ZAEDEET H 2 INENE KE ARG T O F 83 )
DA ZALT 2 S DR FIZEALAS ATV S
ZepE R I, HEEBEIA -3 B LD + 2
HEwv) HIMER 7o 4 Fogisgliic2es

LEFHTH Y, Z DR E estrogen, progesteron
L EDfzDMER T oA FOMER & BT
L riFEEL W, LA, SRTIHEFDIZLALY
DHEESINHICER LTS (77.78%) Z & kD,
R 90 BB TE D HEINER G & BE L 7240 & > D Ty Al
MZRFICEAINT WD &ELHESESI NS, IIET
=L INEEKE~OEFOBENTZDO R E—F
ENEZT, HICRENZHEFOERNCL 5723 T
7 INE OIFENEE), MREEE)ZL X OZEIE -T2
HBINTWELDEEZ LN, IHF, 26D
ARERELL, HEONRI % ICZLT 5 Loty L & H 11
APz DiF7z data & LS DIRE & DB EEANE
H X2, 3, HERIHIZIRE N prostaglan-
din i§1E, oxytocin BEZ MW 5 L U KEBICE
WTKRELSELL, La2d, ZoZbiddmHica
WIS 2 LW L Tw 5, ZORLORHRIIHEE
HEOIH — 3 HA» 6+ 2 Hic—% L, x4 EIE:
RIS B3 5 AT & R I — 8L T
L, L L7Zehs s, Ao data |3 hMG-hCG JE#HIC
X2 L0TH ) BIRPRINEIA TRIBRDBIRHED &
NEDPEDPIASHIRET L TS % S %00,

S8R 51203, A T H#% L-SRT # H 1= NERE
FEFC BT 2 IR fRaE 2 faT L, AL o
BUCERBZEI Lo eHmEL TV A, Frns4m
DOFET T FENESE (R-AFS 2% stage 1, 2)
2B AR FRCREC, FRSHEIREFI2 L 24
FEEFIC A L TISAEZEZ G2, SEL DG I
HEEFIHP oM TR B L ToidikizZe <, xiia
BEOKE T MILRAH 23.8 % L K2 & LD S R T HEAT
BERIC k> THRERDIEIM SN T W B 2 e EZL 6N
5.3 bb, AhlFr DFARITZ Muse 557D
59, TFENBYEC BT A8 A E R O
FHUORETLLDEF RS,

SRTO#EREKAT 2HMEMOKFIZE L T,
Templeton 52234 - HEENHE DL TH (IR EE TR
LZewnweLTwa, F72, $EHELWIE, ATH#%L-
SRT (28T S R TR FiRE TR 18 X10°
/ ml TR TSN 50 %6 A TIIHE-F IR 358D
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3, KIS 3 TIRIE 20 10° ml LIk, ¥+
TEENHR 50 %L EELE L HE L BT EEEDNAT
X FRELES LTwb T w3, 4ED
T 2 DEHE Percoll (RILHAE A W72 LD THD
HS, K TREE, K EEIERO WY S RTHMER
THEICEL, ERLOMEE—HTHLNTH-
72, S R TR TR, MFEd#R, BIWY
JEEE TIRED FRRIZ, ZA£N17X10°/ ml, 17
%, 5.95%10°/ ml TH -7, T&bbH, Percoll i
WA [ HOSA, INENZR @B T 572012
FFEREMICD K &3 2.98 X 10%RILL EnEENRS 1
BHPVETH D Z Lo i, £72, 4k, ke
IR 5AREMH4 A4 70V L-SRT 1@, TV-
SRT # 3 [lfEsT LHEEHRIN B LAERDERDENT
SRTORRENPREL - EFIZ 2R L72(X5), 2
DFEFIZ, KETFINEEEEDS, Rl F KRR,
&0 b IFHEESEID B RSLICELT B 5 DR,
B L OB HAORSEDMERD 2 DDFMIT L 1) B
ENTWBEIL23LICEMTELNLEELNS.

VI E, TV-SRT (3 L-SRT nfXHE % NH{2 LD
THY, KAERITHTREZ M LD, W rInE st
ZEMICRFT 2 L THELFRTH S LEbIL,
F 72, BEIRAYIZ & AIH, DIPI (Direct intraperitoneal
insemination), GIFT (Gamete intrafallopian trans-
fer)7c ¥ O iEREEDER, ATH, DIPI O a4 TRE-AD
EL X IO THMATH L LEZ LI,

AHXDEE DT, 5 103 [ H AL F 2
BT ES (RE) ICBWTRERLL,
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Clinical significance of
transvaginal sperm recovery test
after artificial insemination
with husband’s semen

Yasushi Kuribayashi, Juichiro Saito
Toshihiko Kondo, Kenichi Watanabe,
Hiroshi Horikoshi, Yuko Ohno,
Bunpei Ishzuka, and Hiroshi Hamada

Department of Obstetrics and Gynecology,
St. Marianna University, School of Medicine
Kanagawa 216, Japan

Laparoscopic sperm recovery test (L-SRT)fol-
lowing AIH has been used to test the sperm migra-
tion to the site of fertilization.

Successful L-SRT could be attributed to better
semen quality or better timing of the procedure
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during the menstrual cycle. Therefore, this paper
describes the usefulness of Transvaginal Sperm
Recovery Test (TV-SRT), which can be performed
repeatedly as a routine procedure on the outpatient

basis.

1)

2)

3)

Sperm were recovered successfully in 41% of
cases by L-SRT and in 54% of cases by TV-
SRT.

In 10 patients who underwent both TV-SRT
and L-SRT (including fimbrial aspiration),
identical results were obtained as for the sperm
recovery.

By neither L-SRT nor TV-SRT, sperm was
recorered in the procedure performed before
day—4 and after day +3 from estimated day of

FLIBF RSN (A TH) %57 7 R TR A FE

AARESEE 36%4%
ovulaton.
Mean (£S. D.)concentration of motile sperm at
the time of AIH were significantly (p>>0.01)
greater in the group with positive SRT than
that with negative SRT (90.08 +71.92x10%/ml
versus 11.46+12.63X10%/ml).
In a patient to whom sereral TV-SRT were
performed, recoveries of sperm seemed to be
influenced by the time of the procedure during
the mensteal cycle and sperm quality.
Thus, the present investigation suggested that
TV-SRT can be a useful clinical procedure for
determining a better timing of AIH.

(Zft 11991 4 3 A 25 H¥5E)
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Detection of Acrosin and New Basic
Arginine Amidase in Boar Sperm

BRI KR AT s
ok R OX Jit ME R oE & M
Toshifumi KOBAYASHI Izumi HARA Shiro NOZAWA
AR — L E
7 B ok & o T AT
Yosfifumi MATSUDA  Sumiyuki AKIHAMA
RS R AR B P A
R P53
Shigeru OSHIO
FOR R )RR AR I AR
* 7w
Satoru KANEKO

Department of Obstetrics and Gynrcology,
School of Medicine, Keio University, Tokyo 160, Japan
First Department of Biochemistry, Meiji College of Pharmacy, Tokyo 154, Japan
Department of Urology, School of Medicine, University of Teikyo, Tokyo 173, Japan
Department of Obstetrics and Gynecology, Ichikawa General Hospital,
Tokyo Dental College, Chiba 272, Japan

TORTHEINT 7oy BAUH L RSN BEET AV XF=0T 35 —+%, V=E MY
T4 ey — (LBTD BLUT7aF=r2HWRT 74 =7+ —BFER 2z Lo
L7z, 2O 2MOBROMALAN S 7 AICHT ZEBE, EERRBES LU v ey —IIdT 218K
IR 5 Ttz 22WiEEERD LBTLIZHT 2 B2 30BN IC 34 12 fE0EHFRO b1, DM
B:% o LBTL 2K 2 8D ZED, LBTI 7 7 ANDIRERENZE L L TR E L, MEER 08 S
nizb o LHEE LT,

(Jpn. J. Fertil. Steril.,, 36 (4), 831-835, 1991)

AFri— T« 4 v F—h 5 AR LD HTES

# RME N E METERG, EMETRED, f

BRI ERRIBICEET 2 EEL 6N TS
P73y (EC 3.4.21.4) HoERE7T 07 4
F+—+, 77ui v (EC 3.4.21.11) DFEHIHS
NTW23, —J, Fxid Kanekoic & - THZ S

RBET REEPICEENE T T4 F—E vk
By ML) RN, BIMT AR LNTE
ol T 7uy LRI LWEEET VX
=ZVIRTS—EDEEERWIL, ZOWEOM



106 (832)

HET-RD, ZotkIke L, TR TR LY, R
FAEDPH LN T2 2 OB T LY =0T
2F—¥e, I=E I Ty L 2 EESY—(LBTI)
BIUOT7ToF=C 2T 74 =7 4 —hFE
HGGEEL, 2OMEDBEEIT-12Y, ZOW%E
DEFETT IR FHICL, PG ELFEHKICT 2
oLl RY s, BEEETAX=0T I ¥F—+n
FHET 52 EHREI T,

AKX, LBTI B U T 70F=v - FT74 =7
4 —REEE MG, 72T L) 2R T
WX T I —EHED 5L 1TV, S HITZFD
HEDERERALLDTH B,

KERM L L Hik

TIRF  EBICH 7 MR TIERANDOZRE
BRELOBALL, BTI3EOMEEC L ) e
BES L, ZOt%Enl, ~>r 7 RigEe AwWikifrs Lo
HLOTEER T o 72, oYy MR
FTHHRE L.
FLEZUT7IF—EERHAE TLX=0T 35
—EHEEDHIE I Amundsen® &5 0 Jjidi & — & E
L, pH8.5, 37CTiT-7:, BEREHHFRIL,
BREE 0.5 mM B LU REARAT T, BRI
RS L7238 o & (nmol/min) TFE/RL 72,
G oRBEEDRNE  F 7 ERIZFD 280 nm 12
BITABNELIEE L LAE LERL,
B ERICHEALARE, KEHDLVIEy 87
BELTITRLE,
DEAE-t/Lo—X, 75 3N 774 >,
N -« -buthyloxycarbonyl-L-leucyl-glycyl-L-ar-
ginine-p-nitroanilide (Boc-Leu-Gly-Arg-pNA)
ST T eF=r (BLETHE), VFEF) TS
4t %— (LBTD, 84L& N-a-succinyl-L-
alanyl - L - alanyl - D - prolyl - L - leucine - p -
nitroanilide (Suc-(Ala),~Pro-Leu-pNA (Sigma
chemical, U. S. A).N-a-tosyl-glycyl-D-prolyl-L-
arginine-p-nitroanilide (Tos-Gly-Pro-Arg-pNA)
(Boecringer Mannheim, Germany).D-Valyl-L-
leucyl-L-arginine-p-nitro-anilide (Val-Leu-Arg-
pNA) L *D-Valyl-L-leucyl-L-lysine-p-
nitroanilide (Val-Leu-Lya-pNA)(Serva cheminal,
Germany).

B R

TIBFLVEEMTLE= L7 I5—EOHEE .
TIKEF L) DTN =0T 35— 558
3, FarBIcEHE LeBET A Y= T I35 —+

Absorbance at 280 nm (—e—)

TIMFDOT 7ay s, BHEETNVX=0T I5—% HAESEE 36 %4 %

DTEEY DA L RIFRICIT - 72,

Wf#2K) borThHiELzDBE 5 728 1l
ki3, Ezit->7e0b, pH7.0BXWa 77
T4 ET—% 1.0mS/cm ICHEL2nL, CM—+t
o — 2T IR, HI3EFRORENN L, 1M
NaCl # &1 0.06M Tris—HCI #2f#ritk pH 8.5 %
WEERDEN R, BonkTAX = T IS
—EiEEE IR 70y EGRT A28, b
SRR TP LR N LBTI ' 774 > - 7
T AT 4 —AFZLNDREEITH2, WA 7 A
FEWEDOTNX =T 2 F—EiEHEIE, 3 5ICHEER
ER TP LI NT 7T F = T 74274 —
B 7 LNOREERLIC, WA ey —2FHR
T74=7T4—REBIVEHOBEREIX1I B LV
K2Rl LBTI BT 7 nf=v-T7 4=
T A =T LDOWERE G HIE, FNEFENT 70
CBIVERHDOTNAX =0T I ¥ =i sEH &
e, ZBARRRIZENVT T oF=r - T74 =7
1 AZLENFHO L RS EE %, (Boar
sperm basic arginine amidase: BSBA) & {iIZ#i#
L7z, fonrT 7o 8 I BSBA @ Boc—
Leu—Pro—Arg—pNA /KEFEED LLEE I Z N E
1.3.3 B L1 11.4n mol/min/A.s TH - 72.

0.40
pH 2.0 HCI 0.4

0.30 —0.3 T
e
2

0.20F {022
Q
<
©

0.10 Hoa1 %
5
2
&

5 i i 5 ;
5 10 15 20 25 30 L

Fraction Number (1.8m{/Tube)

Fig. 1 LBTI-Cellulofine affinity adsorption of CM-
cellulose adsorbed preparation from boar
sperm Elution to fraction 1 was done with HCI
solution at pH 2.0. —®—, Protein; —O—,
Amidolytic activity (n mol/min/ml).

EEBEM . 74770  BIUBSBAOT 3
F—EiEEORERHFREFNEL, HREER-1C
RL72, FEBRICHWZ 5 MoK EO R ClImRER
& 412 Boc-Leu-Pro-Arg-pNA ## b B < 7[7k43
fig L7z, F72MifEE D Val-Leu-Arg-pNA /Kfi#iE
3R ->THY, BSBA »HEE /KR L7zmic
L, 77vi i3 Boc-Leu-Pro-Arg-pNA ®#) 19
R DAHDTEMNZIRTIZH F - 72, MEER 1331 Suc-
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Fig. 2 Aprotinin-Cellulofine affinity adsorption of
through and wash preparation from Fig. 1
Elution to fraction 1 was done with HCI
solution at pH 2.0. —@®—, Protein; —O—,
Amidolytic activity (n mol/min/ml).

Table. 1 Amidolytic Substrate Specificity of Boar
Acrosin and BSBA

Amidolytic activity was shown as n mol/min/A.se

and ratio of activity was given to relative standard

Boc-Leu-Pro-Arg-pNA

Enzyme
BSBA
Specific Ratio Specific Ratio
Boc-Leu-Pro-Arg-pNA 3.30 1 22.3 1.0
Tos-Gly-Pro-Arg-pNA 2.26 0.79 16.1 0.72
Val-Leu-Arg-pNA 0.63 0.19 11.8 0.53
Val-Leu-Lys-pNA 0.10 0.03 0.15 0.01
Suc-(Ala),-Pro-Leu-PNA 0 0 0 0

Substrate Acrosin

(Ala),-Pro-Leu-pNA /K& HEE2 RS w72,

Ay —IZHTBREE: T/ L BSBAD
LBTI B L7 7 eF=vicxT2EEERITL, £
DiEBREAFLOTK— 3IRLI. T7ry »I3 LBTI
2k - T HE2ZIIY, T7oF=ri3RE
i L THVIREFE2 R LIDATH -T2, —
4 BSBA i22W T, LBTI B I U7 7 uF=I1
R G IAEER AR L, T2y B4
1 BSBA #1171 LBTI 2 L BEEHRIGEIED 50 %
HERIZBIT2RPTENAL v ey —EBHRDLIL
R (mg [ BB —/ABR) (3#0.013 B L
0.15THYH, 77 >n LBTLIZ72 w3 28I
I3, BSBA Ofilf » & —Icx3 28MEICH L
T, AxpiTh PLREECIEFHLPEL ST,
ANSILDME T 7o L3IV T A
(CaCly) DI & VIREIHEHI NG Z EHHS

fi (833) 107
100 -0
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2 eof
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<
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Fig. 3 Inhibitory action of LBTI and aprotinin on the
Boc-Leu-Gly-Arg-pNA amidolytic activity of
acrosin and BSBA
—@—, LBTI and BSBA; —O—, LBTI and
acrosin;

---@--, Aprotinin and BSBA; ---O---, Aprotinin
and acrosin.

Ratio of Activity
o
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T

0 1 Jllri | | 1 1
0 10 30 100 300
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S

Effects of calcium chloride on the Boc-Leu-
Pro-Arg-pNA amidolytic activity of BSBA
and acrosin

—O0—, BSBA; —@—, Acrosin.

Fig.

NTwa2d 2Tk 7413 BSBA L 77
oy zxt LTRL 2B EZRT Y ) rofGT £
iTv,, ZORFEZK—412RL, T7ad si3f
FOHR L [ERRIC, kA ) vAICk ) TAX =
OT 3 =L 2 fHicgsE S s, BSBA @
A IIE TOIREREN R IED N5 LD,
FFar bo— L ElETH -7,
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z =

RIFRIZBEWT, 7T ot b &
DWLBTI &t 77’ aF = 2HWIT74=574—1%
HRoL-ToMINd 2@ T LX=0 T
- (T7uiryrB8IU07 2B FERXETLX
=T 3IF—+xBSBA &8) B45EL, ZDIEAE
FHEAL (K1 BLUX2)., ZomipERosiic
DWTIIREFAZ21T-> TdnZewdy, M1 B LUX 2
WCRLIET 74 =7 4 —BEB LEHDOEED S,
F758 N7 BALFIN AR A S TR 2 v B HEEE
SN, ARSI LICKHUEIT IV EN DL EEZ LN
5.

AR THLNITST 70y B L1 BSBA (2
#3455 LBTI BL U7 7 oF = olEERORIE
W (X3) 3, MERO LBTIBLU T 7os=
YT T4 =T 4 —WEBLIOVERICL 508 S
BoNHERE (M1, 2) 2BSEFLL. T4b
b, 770 rBLUBSBA 2, #FNFNLBTIL I
Lo TlmCIHEING LD, TR HMEEFRD LBTI
IR 2 BT EoBAMEIZIZRE L 580 LR,
T7ualrDH,BSBA X0 L#) 12 &5 & B

ERT LML L 572X 3). TR, S
AR THLNWEERICOWTIE, 2o LBTI I
X A MERZOBANMENZED, LBTL /5 AN
HEDZE L LTHREIN, WERZ2 2HoT7T 74 =7
4 —REFEEHDHMTELLDEHETE S, [
Pz e, K2 TTIR728rhln 25
DEETLVX=0T I y—tE08L, hoER
DHEENDERZPLPIZL TV B, CHOHEAITLA

R LRk, BoN 2O T LY=o 7 3
' —XWT LBTI i2k§ 281123, B2 EF
UEDKELENBRDLND Z LWL LR ST
Wh,

ARUFFETH 2 IR G SN2 T o5 Fhotisen:
TNX=27 3% —+(BSBA) 3, RIERIZABES
THGRINLTITIar i34 e 2 —ITxt
ToHEE (K3) BLUHEAA NS T AITHT B HE
B2 (X14), HWIFHERRRE (F1) Lok
PR E R 5Tz, 272 BSBADT L ¥ =
T 2 —iEHS, Boc-Leu-Pro-Arg-pNA 7k fi#if
BEREAEL LIGAITIE, 77 X )EniiF
HERL, SHCZOERENELT 70 v % |
EbhoTni, ZoOEREIZT7 2K T iz BSBA 7,
TrouarrlAEHbWTENLEICHEET S L
ERTLNDEZEZLNE, INLDIENL, T4
BEHRICHZICROWE SN, 7oy v LizRy

BT VX =0T 35 —%

HAMES:E 36%4%

5, WEMETNLXF=_UTIF—¥ig, Torasrk
[ARRIC, ZHERES L ORI RBBERIC B LW T,
MbHdWIIT 7oLy eiE, FoE3FKkar»TTII2
7“7#%%4”’?%%»1&[,#ZEG’)E%‘K’ETIWF“‘/7’
I —EVE L HET, LA L rDRE 2 (3 LTn
é:tﬁ%i%né.q%,_n677h%¢~
ISR SN BB L IERET L= 7 3
F—CHOBHRILFNMEE 2B, 5122 nb
DEERDZREREIT BT H1%E], 55 W IFREKIE L
DEEZIZOWTHRHLIWEEZTWS,
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Detection of acrosin and
new basic arginine
amidase in boar sperm

Toshifumi Kobayashi and Izumi Hara
Department of Obstetrics and Gynecology,
School of Medicine, Keio University,
Tokyo 160, Japan
Yoshifumi Matsuda and Sumiyuki Akihama
First Department of Biochemistry,
Meiji College of Pharmacy,

Tokyo 154, Japan

Shigeru Oshio

bRl

(835) 109

Department of Urology, School of Medicine,
University of Teikyo,
Tokyo 173, Japan

Satoru Kaneko

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

Newly found basic arginine amidases (boar
sperm basic arginine amidase: BSBA) and acrosin
were detected and Separated from boar sperm by a
lima bean trypsin hibitor (LBTI) and an aprotinin
affinity adsorptions. Great different affinity of a
LBTI have been observed between acrosin and
BSBA. The effect of CaCl, and substrate specificity
were also different between them.

(ZfF 11991 4£ 6 A 17 H¥#48)
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Regulation of the Testosterone Production and Pentose
Phosphate Pathway in Maturing Rat Testis Treated with HCG

HHBKAIEE A 1 ERHR AR
Wy # — &b
lst. hiro MACHIZAWA

Ist Department of Obstetrics and Gynecology
Toho University School of Medicine, Tokyo 143, Japan

Z v MEREROBEFLEFRIZ ) S steroidogenic capacity DAES JUNEMLZZA e Y 2>y (E,)
DT A MRT O EENDB Y &5 HIVT, 5 ~59 HEbo Wistar %7 v + iz hCG (6001U/KgcBW)
EL, 1H, SHHBDTRAMRAT O iR, E, L2759 —, WREBENE(LERELS. F/22
7Tu4 FARIZBEST5_y =294 2 LEHEICHT2h CCoBEBIZ>WTRET L7, hCGr
BE3H%D5 HER, 1I3HEZ v FOT R 270 U pEdREE, 19 HELBED S » LD AEIZE L,
WEHIZh CGIzxtd % Leydig HIRBNDM & 2> 7 RIS DK A4 & L7z
TAMRT O EEORE L E,XEREEOW L VM5 L, h CGREBRDE, L7y —nfE
B LURRANEBED?S, SHENS v N TIET R M 270w EEORBEEIZERLTE ST, 13
Hy, 19 HIREH TIZh CGHIEIC L D i X N2 E, 05055 2, 44 A, 59 AR T3
EREMEE LD LHLY 79 —DOBBED R L T B et dH 5,13 AL~ b — 24
A7 NViEMEE, hCGRIE3 HIZRICHEELME/RLAD, CHIZEEINCEBRENT AR T O
L ABERENGEE EEZ 5ND,
(Jpn. J. Fertil. Steril., 36 (4), 836-842, 1991)

ENTWB L, ZOMGEICHT 5EHFER
MRz Z VA5, E, b7 92 — BT 258358 T
H5LH., FITAHRIDOERIZ, 3 LD KRR
BRI S HAT hCG 24%5-L, Leydig o )7
TAMZRTO U EERZ VL L ERE, L7 Y —
BIUKBENEBEONEL Y, oGz —IEW
fEICT 2 HINTIT » 72, 72 Leydig f#laon h C G iz
& AKIRDMHELE DB TA SN L 2 MG L7,
[FlEIc 2T o4 FARICES T3y h—2X44 7

1

Z v MEROERIUBFEZE W T, Leydig iz,
FZRESERIYD, BEAREMPOIZHRAER & 0 §%1F T 5 fetal
Leydig #if &, adult Leydig #2385 X 1, W&
DEATERIZAET 15~20 BEE & W bHIL TV 539, LR
DIbNIIT -2 FEBRTIE, KRBT v PR DY
#7 v b (6 HES) T2 Estradiol (E,) #frick 3
TANZATa LEEDIIRIN A LT, ZOEK L

LT, [ Leydig il Eh o E, v £ 7 9 —D
AEZIE LI CRREEK)., 7XA PR T o v EEDH
HiRgITICE, LHZAEREELZ, 72270
CHEFLICE ) ELCEREN, E,v Ty — %4
LAT7 a4 FEREERIE 21T &3 ARG AHEE

D hCG 2 & 5528 i THRET L 72,
EBRF &

1) i
Wistar 27 v b DA% 5 His, 130K, 19HE
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A4H #, 59H #=%& % human chorionic gonado-
tropin (hCG) 600IU/KgBW /201 % & FiEgtL,
of BB ZE R oA K Z TS Lo, T 24
BER, 72 WERSRICIERER Y & 2 CRRER P TERL, £
OREH R ERICHEL 2. fE ST 12 Wi, WK
A#EA ZVOENTEHBL, 2LHEBETIZ 17—
IR IICICA L 326 9B F 2 AL, €D
BITEEFLE S i Lo 2 o EE A ER,
EHICH kSR E <> P =29 7 VORBERTH
% glucose —6—phosphate dehydrogenase (G6P—
DH)iEEORIZE ISR L, itz 7T A PR T
ISV, WE £ T—80C THRAF L 72, ELRE,
BIXUE, Lt 72 —HIEICIE, 13 HES, 19 Him, 44
H#h, 5O HE#AS v b2 L7, %, 44 HE, 59
HEMEHE I A 7L 23 LR L7,
2) FRAFRTE AHED

WEE 1050 EREE/KTREY 2 -4 XL,
ZOREY = F — bk 100k 12 AL HH EH T—
SH1000dpm #sint, 10 & ¥ = F L= —7 /L Tl
HML AT iRy A2 =005 .
5) THE & 472 Sephadex LH—20 (Pharmacia
Uppsala, Sweden) %% 7 mmD 4 7 A2 2 ml FehE L,
¥ HEIM I & BIAE 0.1 ml TIEML 7 7 212wy
%.K122 ml ORIAEETT A b AT 0 w4 &G
X4, SEHMREHRIRT A, 7A AT R GED
1/2 2 DURFIER IS, %0 1/2 12T —*H % 10,000
dpm @t L, #160°C TN, & RIZ & 1) #2[E1%, assay
IZH72,
3) WHRE, vt 78 —HllE>

ZHWDZ v MEE 0.5 € 2 TED buffer (10mM
Tris—HCI, 1.5mM EDTA 2NA)FTHEZ = F4
ZL, 0°C, 105,000 &, 1HeRj&EgE L, "IiE
Py %S, G s iEESEICE . —*H2 L,
M oA TZ oy z> (DES) DAHETT,
0°C, 24 BsRS4 > ¥ 2x— b L7z, DCCRIETR
HBAOE,—*Hx#k*EL, EEHPDE, L7y —&

Collect tissue and freeze in dry-ice
Homogenate tissue in liquid nitrogen (Spex Homogenizer)

Centrifuge homogenate at 105.000g for Ihr

Clytosoi
-——diethylstilbestrol

-—*H-Estradiol (five concentrations)

Incubate at 4'C overnight Measure protein concentration

Separate bound and free by DCC method

Determine radioactivity

Perform Scatchard analysis

[¥ 1 Assay procedure for ER in cytosol

LARES
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HWALRE,—HOBG Rz RE v FL— a7
7 —THEL E, L7 —DRRIF AL,
DE SBE|FE T TOIRFRIFEARZELGIWT
Kb 72, Scatchard FATIZ & D E, L 178 — D fifi
EBK A, TREEHUHEMBS 23k, E,L &7
& —¥|5E (2, Johnson, Nakamura D {EOICHEL,
Kd 5 X10 *mol/1 VL ED L DIFE, v+ 7% —Tid
Zeva ke E 2 F 72 MBS 3 fmol/mg UL F I3 I EEE
EEFE L7 (®1).
4) KEHEE iRERE

FEHR 0.2 22 10 ROEBBIEKRTREY 2 -4
ZL, FOREY =4 — b 500u] (IZEXEREMHIER E, —
*H1000dpm # &ML, 10 fFmN P = FILT—7LT
HiH L7z, _yEr i A8/ —) (85 15) DIFEHE
ThiE & 472 Sephadex LH—20 24 7 ahZ A
22 ml FHE L, fltic BACIARE 0.1 ml 22 &
A% 7 LACEINT . RICREARE T E o0 2 i3 H
FRET 5. E.5rE 1/2 & MR IEHNIS, 589 1/
21z E,—3H10,000dpm % iz ,60C TN 7 RIZLD
#7[E L assay IZFHW72,
5) G6P—DH D4k, rEH
(1) BFEEOMIMARDIERK

¥5#(3 KRBG (pH7.4)H C-Horikis L, & L7
I % B ) B =, [§ KRBG i ¢Hig) L7z, f#iv) £ 10
mM ALVA7 2% /—, 5 mMEDTA3NA #
41r (0.1 M Tris— HCI buffer pH7.6 % #5E#HY) ik
et LSRN 2, FIREE 20KHz, 200 WD
T 1o 3 g F L Z Lz, DR,
BOREZME 2 27020, H/ARPTHRIEL, 12
DA v F =B BWTT» 72, B E IR, 4°C,
105,000 g, 50 srflwdhal L, HohzbFe®

RSN, 7 UL L 72, 2 OUEHE = K5 oMLl i
& Lz,
(2) 2, 5’ADP—Sepharose 4B 1T & 5455

FE AR R I HE L 72, e s, (1), R)DATHE
BT ~TEKIEBETHIEL 72,
(3) BHEB JUEBEREMONE
EA=
Marion D HEDIZEYN, &75 7 a0k 0.1
ml |C Bradford &3 5 ml # /12, 595 nm (2B1+5
W ERE & JIE L7,
(2)L DHi&E M
Hill ez Lo ERE L7,
(3) G6P—DH i
Lohr—Waller 70z b &0 &HIE L7z,
(4) 6PG—DH &M
Wolfson 6D HFiFEVIZL L2 EHIE L7,
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#¢ 1 Testis weights (mg) in rats at different ages
treated with hCG

o EAK O PG HAMESEE 36 %4 %

v MERER (132.3+2.8mg) (3, 5 HES (10.4+
0.56mg), 13 Hilh (69.1+£2.0mg) D& =13E, 2

Age Days after treatment fEICHERELTWS (1),
Treatment e
(days) 1 3 2) HRTZA MR TF o Ul
g . hCG WEHD T A F AT 1 A3, % HEp TN
Couiwl | MRS | Rl EREL ) A EAMMNE R L7 (£2), hCG = &
5 xa DEESNIT R N RTF O L) EREA L, 2
hCG 9.%5:0.1471) lo.z(lni:().z%fi DEEREEF~I2(FE3)., S5HED, I3HWZ v + o
hCG & 3 H#EDT R + 27 v »pEbfEld, 19 H B,
Control 32(53-7&‘; 54(5}%-75; 44 Afp, 59 HIRDZ N X D AREIZE <, 13 Hih % 55
13 rnn s IZLThCG T T 27 &2 b 2T v v AR HE A
hCG 421+1.4 69.1+2.0 ALz,
(n=16) (n=17)
Control 86.9+1.1 116.9+3.3 7% 3 Absolute changes in testosterone produced in
19 (n=15) (n=14) response to hCG relative to basal levels
hCG 96%¥§6 132_3::5% Age Days after treatment
(n=14) (n=14) (days) 1 3
Control 986.3+16.7 1017.6+11.6 B 365.5+103.4 230.8+29.7
" (n=38) (n=8) : (n=6) (n=6)
NS * %k
NS NS
hCG e Fly ¢ MRLLin 13 186.2+19.9 192.5£17.0
k= (n=12) (n=6) (n=6)
1426.7+57.4 1455.5+23.8 NS %%
B mpa - 19 185.7+20.7 1315+17.9
(n=6) (n=6)
59 NS NS (n:6) (n:6)
hCG 1429.1£20.6 1442.6 +28.0 " "%
(n=8) (n=8) 44 134.1+16.9 135.2+7.3
: (n=6) (n=6)
Each value is mean+SEM. . =
Significantly different from the control (**P <0.05, 59 158.5+73.6 720+ 10_§
***PL0.01, **FF*P<0.001) (n=6) (n=5)

NS: no significant difference

KERFER

1) FRE R
FERERT, 5 H#m, 59 HEp 2%, hCG ER:
THEISHEML T2 hCG LE 3 B 19 HEh >

#% 2 Effect of a single injection of hCG (600IU/kgB
different ages

Each value is mean+SEM

The asterisks indicate statistically significant differ-
ences between the two youngest age groups (5 and 13
days) and 19-to 59-day-old rats (x P<0.1, * % P<
0.05, * % * P<0.01).

NS: no significant difference.

W) on testicular testosterone production (ng/g) in rats of

Age (days)
Days
after b 13 19 44 59
treatment
Control hCG Control hCG Control hCG Control hCG Control hCG
* % % % 3k %k k k * ¥ k k ¥ % Kk k% *
1 13.5+3.8 379.0£106.3 15.2+16 201.3£195 20.3+2.4 206.0+20.3 426+10.6 176.7+16.0 67.3+4.2 205.5+66.3
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n="6) (n=6) (n=5) (n=6)
* kK ok ok * ok ok ok * * ok %k k * % %k ok * ok k %k
3 154+3.0 246.2+31.3 17.0+19 209.5%+169 23.5+22 155.0%16.0 37.6+1.2 172.8+7.7 723+65 1374+128
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n=5) (n=6)|-

The results represent the mean+SEM.

Significantly different from the control (* P<0.1, * % * P<0.02,

* % %k x P<0.01, * % % % x P<<0.001)
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3) hCG BMICL 2HERE, L 79 —DE(L
hCG #llEk iz & 0 BRICEEINITAMRATRY

DRI L ) EL 2B REN, ZDE,2HIlaN T

BT AL EHFANBHNTE, L2792 —Dh CG
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Ik 22 ke MEgE L7213 AfsS » F Tl3 hCG AT
BE, Lt 72 —(3HEBL, 19 HE T3, hCG Afr 3
HERICHHBR L 72, 44 B, 59 HEZ v bOL 75—
13 hCG B Y, EATk ) A3 T v (F4),

# 4  Effect of a single injection of 600 IU/kg hCG on E, receptors of rat testes

(cﬁgyi) Aftiigetcht?ogm Kd,x107*M (fmol/l\n/qlf psrotem) (i%:) Aftl?ll;etgﬁglr? 1 Kaxi0om (fmol/;\rr/{gB pSrotein)
5< 3> 3.65 5
1 h& 3> i 5< 3>
13 oo 410 5 PYI ( . .. N — 5
5< 3% 2.98 8
3 5< 3> 3 4.13 5
3.23 4 4.76 4
477 5 1.94 11
1 4.72 i 1 227 9
5< 3> 2.45 9
19 59
5< 1> 3.06 10
3 5< 3> 3 2.58 1
5< 3> 221 7
. 13 days *
4) KSHBINE imnE :
WEE,L 27 % — X E, L OB & BT 5720, il NS =
13 Hih, 19 H#b, 44 HES, 59 HEST v MoK~ r‘ F
stk (BB, hCG (6001U/KgBW)% i Fik: |
SHL, 41 H, 3 HEOMBNE iR 2 0E L, 1001
1BH#Z v FOh CGRE1H®KDERE 308—]9days
(178.0+67.8 pg/g) (3xHHEEE (135.3+£11.7 pg/g) ) i} NS *
LAY, WLE 3 H % (276.3+14.4 pg/g) o0 [] X
TIRAHRE(147.0+18 0 pg/e) & 0 mLr: S 10OF ,*% i
(P<0.01). 19 HES v bTid, 1I3HET v L & 1F g 308 e
ERL ey = #RL, hCORiE 1 BfoE®E g 15
(102.8424.1pg/g) & AR (83.5+5.9pg/g) & & NS NS
BEEEEEST, LE3 B%G0.8+5.3pg/0 T 1O rl';'b Lé
(IxARE (12.8+7.4pg/p) LD EBLHEMERL L] ey
(P<0.01), HEAAEELZINTWD I EERL o | x
Twb. 44 AR>S v POKCGILE 1 H, 3 HZDE, = * [i,
R (% 227.84+12.5pg/g,47.8+25.6 pg/g) 13, fL‘_LL r‘@
&t BREE (% < 34.8+12.6 pg/g, 8.3+5.1pg/g) & 0 : 3

HEXTAD G, 59 HEES v + Tld, hCG &E 1
A E, & (7.0+£5.7pg/g) (IxHEE (51.0+
10.2 pg/g) &£ DABEITMEL (P <0.02) HHERATH
E,flfi%mRu LTwa, h CGLLE 3 HERDE,RIE
(70.0+17.6 pg/g) 12, *HHAEE (18.3+5.0pg/g) &
DEZICE(P<0.1), HELZHEKL T3 (X
2).
5) G6P—DH iEtE

5 H#E5, 13 H#S v o hCG L& 3 Hi%D G6P—

Days after hCG injection

[ 2 Effects of a single injection of 600IU/kg hCG on

estrogen production by testes of 13—, 19—, 44—,
and 59—day—old rats.
The results represent the mean+SEM. The aster-
isks indicated statistically significant differ-
ences, (% P <0.10, % % P <0.05, * * * P <0.02,
* % % % P <0.01). [J, control; %, hCG
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DH &1 (3, SLER & ) ARICIHEE L2 (B2 P <

F 2 MR T O EARDFE

#%5 G6P-DH activities (mU/ml/g) in rats at

different ages treated with hCG

Age Control® After the hCG injection
(days) Day 1 Day 3

5 | 3331169 | 22394370 | 206.5+28.9

(n=4) (n=6) (n=6)

NS * % %

13 294.3+15.0 225.8+42.0 204.7+24.2

(n=4) (n=6) (n=6)

NS NS

19 182.6+19.6 198.0+26.2 186.9+15.3

(n=4) (n=6) (n=6)

* K K ¥ NS

44 178.0+8.7 128.6+11.3 186.4+13.6

(n=4) (n=6) (n=6)

NS NS

59 132.1+12.6 129.0£10.3 134.7£20.3

(n=3) (n=6) (n=6)

a: Control animals were killed at the ages of 6, 14, 20,
45 and 60 days

Each value is mean+SEM.

Significantly different from the control (* * P<0.05,

* %k % P<0.02, * % % x P<(.01)

NS: no significant difference

0.05, P<0.02, #£&5),
£ =

15 HE LB 7 53 Leydig fHlEORI N, K
REBOMMEFITLY, FLERLHL 77—
BEINi3 20 HE E T3 TH 555, 2L, 2
ZRMERT®, L LARIDOERFEFRTIE, hCG
EI3IHHNI9HEZ v MEREED, SHEZ v b
DI3ME 13 HBZ » D 2METHBI2L b oT,
5HE, 13HEZ v bOT 2 b 2T o v EAR,
19 H#, 44 H#ER, 59 HEDZ L L W BEICE» -7,
COFESRL, hCG HEkicx§ 2 Leydig $lEDRIEAS,
BHEZEE LTHLPICRL B EE2RT. 72
b 270 o AKEREEET 213, Leydig slaiEIC 513
3 LHZAREED IS, EESINLTA MR T
CHHBFSINTELLE,DHFEIEZ NS,

E,l2 Leydig HilaEhicRfEET 2L 79— %4
LTR7a4 FARBEREZIAET 2 L bt ) e,
T2+ RT O EEDTEICES L T b RS
WHEINE, 22T, fidlL7eT 2 M 270 e
REDAHE % E, O RICH T 2 HEEHOBLSE» S8
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Regulation of the testosterone
production and pentose
phosphate pathway in maturing
rat testis treated with hCG

Ichiro Machizawa

1st. Department of Obstetrics and Gynecology
Toho University School of Medicine
Tokyo 143, Japan

Changes in steroidogenic capacity and the effect
of endogenous estradiol (E,)on testosterone (T)pro-
duction were studied in maturing rat testis treated
with human chorionic gonadotropin (hCG). Wistar
strain rats, 5~59 days old, were injected with hCG
(600 IU/Kg BW), and killed at 1 day or 3 days after
the injection. Testicular concentrations of T and E,
were measured, and E, —receptors were detected by
Scatchard analysis. In addition, the activities of the
pentose phosphate pathway which are related to
steroid synthesis, were studied. The capacity of T
production at 3 days after injection in 5—, 13—
day—old rats was significantly greater than in
19—, 44—, and 59—day—old rats. This result indi-
cates that steroidogenic capacity after hCG stimu-
lation varies at different stages of maturation.
Endogenous E, increased by hCG stimulation, may
regulate T production mediated by E, —receptors in
13—, 19—day—old rats. However, in 44—, 59—
day—old rats, the regulation of T production by
down regulation of LH receptors is superior to the
regulatory effect of endogenous E,. The activities
of the pentose phosphate pathway in 5—, 13—day—
old rats were suppressed significantly at 3 days
after hCG stimulation. This suggests that the
enzymes of the pentose phosphate pathway were
directly inhibited by increased T.

(%A 11991 4% 4 H 26 HEHE)



B A AN AE o 2 Mt
F36% B4 1991
IR 25 D SHETREIC AT 5 2R
Effects of Hotyt—ekki—to on Male Infertility
Pt PN i TN S S 2
2 1l %0 B H e — ¥z fEH Z Nk
Satoshi NATSUYAMA Yoichi NODA Takahumi NONOGAKI
S| Pz B R B = oA BB
Yoh UMAOKA Kenji TAKAKURA Katsuhiko NARIMORO
# O R & o Kb R i

Shunzo TAII

Hideharu KANZAKI

Takahide MORI

Department of Obstetrics and Gynecology,
Faculty of Medicine, Kyoto University Kyoto 606, Japan

WRHEZSRIC BT 2 ZHTRE R TIREE 40X 10°, ml Kl £ 72 (35 FEB)R 40 %AlH) 42 iz
s (75g/day, 4 KY) 25 L, HGRIBOREATR, TRE, SHERAOBEZHETL
7o AR BRI ORI RATFRET WTHET & - 72 22 B0 EHE TR (34% 5-Hi A7 28.0 X 10°/ ml TH -7z
DITHE L, 555403 50.7x10° 7 ml & &3 L, FHE THEE)H L% 5-0100 30.7 %l2xf L, 54413 45.1
%Lt L7, FHLOMBMERAEIC L), WTIRE, ¥ EEHEITE L2500 %0FREZRL
72, WEIEENZ 3B (7.1%) THY, 5 b 1HFUIREICHERb>29%, 2 FIIBEITIRMET TH 5. FF
BT NEFERIZED LN, 72, R5AIBD MR ROMETDFRET S - 72 19 FIOFKRIMER, HIL
Bk, MfaFER, GOT,GPT, #5aL X Fo—), TA7 3, BUM, ZVv7F=AEICIZFRICRE
2RDL 572, U EOERIE, WSy alfERAO 7 w2 FIRRgE & L TEKRMNICERTS

2ILERTLNDEEZLNS,

(Jpn. J. Fertil. Steril., 36 (4), 843-846, 1991)

&

AEREFRIHA~D A 7 0t — D %)) —, (KSR
fiffehiEiE IVF—ET) G X nEAIZ LY, AEAER
FEHTRBRIN 2 e % 1T T B EAE, BYEAIMTRT
FETEFTEEEIHELTS, LiL, BESE
DR ZEIZIZHAADEREEREFEF TH ) 2, b
TEEEFEDEFITIERT, 2 DRI EMELS
NTWZLworHKTHS, ATH, RIETINEN
FEME (GIFT), IVE—ET Tb, FRstthargtkners
FIZ L B ZHEFE T ZHRDOETAEFRII D
KELEEE L >T W53, LI2h > TABRDALE
RERFIC BT, 20 &) 2o iERerEfl 12 k)
F2HMLEPEEREL T 52 LD TEETH

LEEZ NS,

W, BEEROBERNTRENDOMEI,FEHI NS
o2k, #HihERE, ARthER, ASHLY
DERRMBEHAERE ST\ 55712 A< TR iE
LB T TREFIEGNICHER L, ZoREE L BIER
DHEICO ERESZ M 2DOTHRET 5.

WRE IV HE

KU BRI IR & LB LTS » TN D )
B, PAERTEIR O FIEBE 40 X 10° ml Al F 72
[3K5 TERNEE 40 %K) % D IRERI 42 B TH Y,
iSRS (7.5g/day, Z & Kw) % 12 8L %5
L72. 9 b 22 % 3% 5RO RS T RO o al g
TH Y, FH L DFAEDITHEW, EFRITR ORI



118 (844)

ZHMRET L7z, MHRER B L UBEROF EIZHO W
THMREF L7 19 B2 TIRIBTERTZ O ML TR,
DR DRETH - 72728, ARMIMAMERE, H M
BRE, MmtaFE, GOT,GPT, #aLrxFa—u,
FL7 3y, BUN, Z2L7F=0D9HHIZOW
TRFEMHPIROAG L BT L7,

T S

GRS ROMETDTATRETH - 72 22 HD
FETIRES LU EER 2 B PHE TR 5 &,
5RO TIEE (28.0X10°/ ml), ¥ iE#)R
(30.7 %) 1T, 5132121 50.7 X108, ml,
45.1 % LAEHE R Aotk E RO bz, T SH
DRI HERRE (F 1) WICHE ST THETL T
L, W TBE, HEESRE LI250.0 %0 HDxRE
ML (EK2)., BTREENCEORE2ADL L, 1
B 20<10° ml RiMDFTIZ63.6 % & &<, 20 X
105/ ml U EDRETIF36.4%IcL EE 572 lxn
FFIREE, S TEEIER, EEE RE O TIREEX
WrEE®) 270y PLTEEASZE (K1,
2, 3), =HHX LIIHIEmAGED S, FFIS,
TEEE TIRE TEW L B2 RTHLGRD Sk,

WA A5 & (F3), 44BId 3] (7.2 %)
PUEIR L, 3 BIiAHERLA Y & 4TIE £ TOMMIZ#
nEN16, 4, 1THMTH-72. 5 b 1 HIZENZ
K o IRBRILE IS THHMBICE 5 7260 Th 255, 1TIES
BIZTREDIRIG & 7c - 72, o> 2 Bl 3 ERAE AT AR
HTH 5, ZOEIE 3REFID ) LRRATR 2 HET
Ei 2 (F4) (3, H5RIBTH FRE RS TE
FIROWEERDT W5,

19 ZOMEMEICIIBREE 2 R THIIL L, 72
2FIC B TERRNZ BITEH 2 8807 b2 - 72,

£ 1 EFRIFHIEILE (FHB1985)
BT R E
HE 20x109/ml 20x10°/ml  E B E
it Uk
Axh 10x10%/ml  20X10°/ml  20%L1E
LI _Es4hn L) kB4 hn B
A% 10X10%/ml 20X10%/ml  20% A
EREN| A in K4 hn
BAL 10%x10%/ml  20Xx10%/ml  20%LJIL
VI _E b VI bl %

PSSRSO ZHE TREIC A 2 3h R

A fE2xsk

x£2  WBEHR

36 & 4 %

KR (%)

20X10°/ml 20x10%/ml

At

PLE it

JEAIE=S 11 11 22
A%h ¢ 4 11

(63.6)

(36.4) (50.0)

AE 4 6 10

(36

4) (54.5) (45.5)

&L 0 1 1

(.

0) (9.1) (4.5)

22

11
(50.0)
9
(40.9)
2
9.1

x3  EARAEG

AEF] R

BRI K

L

1 K37k
F345%

2 KR35
FE34i%

3 K35k
FE355%

16281 LH-RH agonist,
HMG-HCG i H
iz AIH Hefr
REHRERAZ D
ZHETHE, A%k
JEIA T o 4 hie
IVF-ET fifH

4 B ]

1735

HfE fEAR
kg

HUE AR
ke rh

i

x4 IERIEGI DR R,

HTERTIRE

EENR ARARERR . EEE

1 15%10°/ml
2 11X10%/ml
3 37x10°/ml

40%
65%
1%

A

50 10°%/ml

117 X 10%/ml

61%

82%

x108/ml
120.01

110.0f
100.0}
90.0}
80.0f
70.0}
60.0f
50.0}
40.0}
30.0}
20.0}
10.0}

N

N

;

—

0.0

B 58

X1 HFiRESEL

#5i#k



P34 10H1H 2l

%
80.01

70.0F

60.0F

50.0F

40.0f

30.0F

"5 A Py
M2 HfEEROR
x108/ml
70.0
60.0}
50.0}
40.0f
30.0f
20.0

10.01

0.0

3 EEIHEFEROE

z B

TEEREIZ Lo 2 BUEARTE DAL 30~50 % TH
DL Ly £D9 B 70~90 %A Sk EE
PEETH 200, BIERMEER L L TIREYRE L %
Wiy h Y, JEEWRE L L TlE, AIH, GIFT,
IVF—ET, ficif TIZFABZ S (micro—fertilization)
AU ST B 558409, ZARERHIL <, FFIRBD
B EIZ b 726 3T, SURTLHAL
H= IVF—ET OhHsE % m L 3% 5 HIUT, #E#)
W1 A2 ESRIZHILT &% 5 Migration—Gravity
Sedimention Method (M S %) W 0¥E-f-H#&ik %
TSF L, R IS B EAAEAE I HR Y #LA T & 729220,
Z DBRBERAE 3RO THEL, BRI SRR E
IZOWTRBERDOIDFERNTVEDPEBRTH
5,

R AR AR (S P T A IR & LTINS

il (845) 119

WHTETE L FER T WERER D H D), P rETE &
L TlZ clomiphene, tamoxifen, hCG, hMG, LH—
RH 7 E % 5- 2 LT v 585, EERICIS, BRRATICA
W R IRTIRERN 3D 7 <, FER ARG
PEERELSTHEY, A7 a4 FAERICH- L
THFHL 50y, BIEETIIE LA EHERINTWE
(IR

EREHEREIRTE 2 HIW & L72IEN T iiaiE L L
Ti3H) 7 v 4 8RR Methylcobalamin, Vitamin
EZENFEHINTEY, ZOFNRICOCTIIHRED
FER 7 Bt SR E LT 505, REM LRI
BoNT Wi nie-1e,

BHEATERORME LR R T, EF, E
FRFEFEH SN B ITE D, BLE F TIPSR,
ABRHE AL, AZi, FHE DI S 2R
s ST 5712 Rl h s s (2B R ERIC 3
FEICEEFHENLA DT H 55, FRIKINIZZHE FHER
HOMHP TR PRATE AMiE RS EHESIN
TBH, 2704 FRE~DOREE N L TH1EH)
REPRETZOTIE L L V) BRI T
&M,

ARFFEIC LD, PRSI L AR TFIRE, KT
HEIEDO T HIZE W T LU Em» D S, 1M
Wi, BRIRAT R W OUC B W T ORI R EEIE
HIZRED o7z, WROBITIC OB TIIZEETER
e EOB IR ETH Y, RORF
IZ2OWT LT quality HIRESNEDHE D e
EICHENICHRGT T 2B D . BRI SRR RERE
xR REE D e WEE, BUERI O
HEEEE LT, MifPERs 3ERIICERTH S &
%25,

X ®

1) IRFHIEE, HEER, BRI © BUHEAEDR
B, AL AR 56 1795, 1989

2) S OEEL, LARK, AELM, K OES, B

FEL, £H K BUENEOBIK B BEE

(II), BARHE2EE 31127, 1986

Matson, P. L., Turner, S. R., Blackledge, D. G,

Yovich, J. M., Richardson P. A. and Yovich J.

L.: The role of gamete intrafallopian transfer

(GIFT) in the treatment of oligospermic infer-

tility, Fertil. Steril., 48: 608, 1987

Cohen, ]., Purdy, J., Edward R., Rowland, G.,

Fehilly, C., Steptoe, P., Fishel, S., Webster, J.

and Hewitt, J.: In vitro fertilization: a treat-

ment for male infertility, Fertil. Steril., 43: 422,

1985

Hirsch, 1., Young, R. L., Gibbons, W. E., Poin-

dexter, A. N., Lipshultz, L. I., Dodson, M. G.,

w

=

[$2]




120 (846)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

Rossavik, K. K. and Findley, W. E.: In vitro
fertilization in couples with male factor infer-
tility, Fertil. Steril., 45: 659, 1986

TR, NS, HOEER, ELBdE, K
B, HWE A AR AP T X R R
DPBRFEEIC & D ERICRIh L7 161, [Bfe 3
2, 101769, 1983

BULME, ¥Rk, EHZFER, K mE BT
REEREIC AT 2 AR IR NS HOME, W
PREFACE, 30 : 409, 1984

SIS, AR IE—, FNIER, rEE— . 5
AERE AT PR d SO BAER, HAE
23k, 29 458, 1984

HHHE, A IE, BOESE, B, I
B, AFT—W L ZREHEICK T BRI O
REEDRIZDOWT, WREHCE, 321297, 1986
KiG—HK, Liliten], B, BH & K’ T
&, R R, BORER, EIEXE, FE &
FP 2SR D ZHE TIREIC KT 3 iR, Em A
Frofit, 111189, 1987

K, @RET | S8 HE I 2P
B R LD S FE, Pl ARHE F T4,
5 160, 1988

B OWA, E W, oTE—, TR, fEoC
W, o RlE, kEATE  ABRMIE O 2R T
SEICANT AR, BAMESEE 351329, 1990
FHA%K, BRERE, BAMZEE AN, A
L BHEATEO BRSO, B A2, 30 ¢ 481,
1985

MEHEE, b B S BT ST
& F X, BEEER, 42 1558, 1988

SFRR e, [ (R, WIS, M 5L, I
B, A &, AR BT oA
B, FRCATIRBOTLHIOMGET, RV E > & BRIRE
1%, 341171, 1986

mEFER, BT A, @SEIEE, ALz, AR
Fin, B RS ATRE SR 5 N5
R, HOAESEE, 351175, 1990

K, @1 | BT LY, EER,
57 304, 1989

Tea, N. T, Jondet, M. and Sholler, R.: A
“migration—gravity sedimentation” method
for collecting human motile spermatozoa,
Pathol. Biol. (France), 31: 638, 1983

P 2ERE O TR TREICH T B3R

A2 3684 %

19) BEE®—, BFHE—- ©f & 5E B KF
e, fEHEE LRIEZ, &80, FIFERE,
MRS, A& 223% . Migration—Gravity Sedi-
mentation Method R L 72 E 8 - G,
BUTZENA T HAOMH, B AE2EE, 33 1 645,
1988

20) FHE—, BABEZ, SE®I, HE k5 B
fyk, MM, & S0 DRIV AEED
BN, ERERS, A, 1991

Effects of Hotyi—ekki—to
on male infertility

Satoshi Natsuyama, Yoichi Noda,
Takahumi Nonogaki, Yoh Umaoka,
Kenji Takakura, Katsuhiko Narimoro,
Shunzo Taii, Hideharu Kanzaki
and Takahide Mori

Department of Obstetrics and Gynecology,
Faculty of Medicine, Kyoto University,
Kyoto 606, Japan

To examine the effects of Hotyu—ekki—to on
male infertility, Hotyli—ekki—t06 was administered
7.5g/day to 42 patients of male infertility for more
then 12 weeks at Kyoto University. Seminal find-
ings were compared between before and after the
treatment. The clinical results such as the preg-
nancy rate and undesirable effects were analyzed in
detail. The average sperm concentration and sperm
motility rate were 50.7 X 10°/ml and 45.1% after the
treatment respectively, showing the remarkable
improvement as compared with those (28.0 X 10°/ml
and 30.79%) before the treatment. Pregnancy occur-
red in three cases (7.1%). One case resulted in
abortion and the remaining 2 cases are now on—
going. Symptomatically and hematologically, no
undesirable findings were observed. These results
suggest that Hotyi—ekki—to is effective for the
treatment of male infertility.

(324 1 1991 43 H 7 H¥58)
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Age—related Changes of Testicular Interstitial
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BREEICAET A7 07 7 — VOMEEEMMAT 52 L2 BINE LT, S#EH, MR, e
MO BREBEBD S » b ORI EFANE & O bR L7,

SO EEE T3 %k Leydig cell WM ZE-> TH Y, ZDERIIEVF I K fibroblastoid
cell izt >»TMVEZAT W, Kiian~2a 77—, o fibroblastoid cell DHX ) AN S
iz % - T, Leydig cell  EiEdEfh§ 5 2 & (374 - 7247, fibroblastoid cell g FHIZ 2L % ff
FLe s a7y — Y LBES N, MRBWICA S X, L) 28D Leydig cell »*HMH & 7% L THE
12545 L72. Z#5 Leydig cell &M % H ) P fibroblastoid cell (3il#& L T, Leydigcell (2 >
SEICEEER L TW, SORBREO- 077 — I3 Leydig cell XM L72), Leydig cell
NERMOFICTEE LT, Mz EEsBEmgEe R L2, BB T, Leydig cell 3L, &k
1Hfa- 7> Leydig cell DiEL 1) K72 F v 2 KkBICbOw7n7 7 — Yo LIFLIFBREI L,

SR LDFFRIL, BT~ 07 7 — U Leydig cell %) BHTMHERED, BHICH I &L
EAEh-TWBILERET2LNTH ), FHIZIIHEICIER Lo OWMEREEDRE, MR ICH
WTWn 5 EHERI S 7z,

(Jpn. J. Fertil. Steril,, 36 (4), 847-853, 1991)
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D5 BT, $IlaDAHEER cell interac-
tion YEETH LI L3, REFORLBLIAT
» 5, WHILEMIOKRE L, Leydigcell, #RHEF
ke, w7077 —v, EiEMaEoMmizs, mE
BN o RHES SERIN TV RY, 5,
HBEEIcBITAa~>70 77— VI3, Leydigcell £
HHEHOE ? HEBINT V527,

—glcEEFN s 07—V, FNLHATERL
TWAHHEICS LT, HALEEZERL T2,
%212, Rro Kupffer cell, ffila~7a7 77—,
HEHlaE £ O Mato  F G PHias? 7 £ 52 nfl
Thd, BREE~/7v 77—V, BELEHEZ
8 0T, Leydig cell D#%AE, Mo TIIHERIERED FE
B b WITHERFICES L Twa o LHERIS NS,
LA2ALBEEZTHEZS, MEMECEESHT S
<7077 — VORI HFICRIAI T W,
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A3, HEME-7 077 — v LREEMERE L
DEIREH L2 IZT BHEND—RELT, Zv D
WHRICBITA w707 7—Y & Leydigcell DEB L
W LNk IS fE ) B R {bE, EFREEERN S S
NI S kA L (AR L 72,

REMEE L UHE

1. EEBR#IW

CORFFEICIZ IS ICDT 4 R —F%T v bz Hwiz,
INHDER ] ~11 HDHERE, 16~ 20 D 1ERK
AR, 24~30 Ao ERMBED 3BEICTT, BT
MiE, T—F7ARBFFOHEREZMHBL LT, UTO%E
ERICHEL 72,
2. FIARA RS

2rn7r—VORN  EHOT v 2oL
TAEHE, LI IATA RATHEEL, 72744
2%y b THEY L, @Y SR TRE%, 3
A%/ —)THEEL, H#ERESNLL XL F—EE
ko TR L7, —kbifkE LT, ERERKY
DILTFIBEEERDE V53 Nhlv/n77—PF
J7a—FnditkE A, kiR E LT, HR
PP~ 2 %5%& 7 a7 1) > (Cooper Biochemi-
cal) w7,

Leydig cell Df&H: @ miv=) YEE2¥F 7 4~
ARG R R E LT, {ERLZURFZAB
C (avidin—biotin peroxidase complex) {%® Tt
L7, —KkPEE LT, 2HEEOMTAMNRT
v R/ 7u—FAPiEEHAG, TRLHIEEEEKR
FDOEMECHIE B L A ERS RER 2 LD
FEINLZLDOTHY, ZNEFNOTEDORFREMEIL
F 2k 25 1 > radioimmunoassay (2 & - THER
ENT 3, LIo#E{EIZI Vectorstain ABC ¥
I (Vector Lab.) % Fw 7z,

NNF XL —EEHEEIIDABEICL - THRBES
+, Mayer D~= b ¥ 1) > TR % i L THER
Iz EEE L7,

3. EFEREERATEES

BT OAMERBEICH T MR, Rl LT,
EREEICL > CREE LR, ERKRE LT, 2% Y
STANLATATERE2RBITNVENTATERD
R EIR AR 2 Vv, BoEKRENRA & Wt L7,
EREEDOBIER 2L, ML, FHROREER
TELIC 12 HMREEZE L2 8% 7 v F ORI
EFREEZET, B0z REBEL Lz, Wi
Ny 1 %NUEE{LA R I 7L THEEL, =5 /-
RINTHA L2tz R ic@® L7z, EEY A 2 EE
ey S5 v kLSS T _Eipfa LT, BARET

BRBE~-I7077—YE547 1 v Lififla HAMESGE 36%4%

JEM —2000EX % & F SRR THE L 72,
w R

F SRR F I AAEA LA FT R

SHERR, MEPRIB L UEBHO S v b ERER
PH\LNIYINIE, Pler e 77— PPURICH L
T, 0Ptz RL7zh, REDORIIRED
BEICE-TEIFHH72, WTHORBEBEIZEW
Th, ivrm 77— VHETREINT, w710
77—V EEEINTAIBIIEREEDAICERD 5
L, HHECEALN LIPS, Ihb~>Zn 77
— VBN, BRCIZ 2 ~ AL ERIEZ 2 LT
BRI L72(X1 a—c), w777 —Y0K
3, REICHE->THWML, #ITZNL5NKRE (TR
LI BEmD D - 72,

1 @%h#E7 v b, OEERZ v b, QE&S v +D
WREE, M~ 77— UHARTREINT,
~7u7 77— LEEINMIESA LS, Mp:
~7u77—v, ST g, MERE~LE
= X90

X2 @%hEZ v b, OEERHRZ v b, QE#HZ v FD
BREE., M7 2 PR T e AR TRESNT,
Leydig cell (Lc) & [Fl2€ & fL7z#lifg 27580 6415,
ST : ##%, ABC% X110
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7R P RTF o ke fbio i b#ETll,
WITNDORBFERENIF L, REMEICKELEIIY
otz L LARROEMG T TIE, feta 7z Leydig
cell O, FERME IC BT 2 HFERRNITIE, KEDOERRK
IC&BEFD T2 TbbFEIATIE, BiED Leydig
cell WM E 7 L, ZDEMRIIE W HHFER DL TH
NEZNTW2(X 2 a), HERFAEI T, Leydig cell
DEITEL, BEED D WIZENE & - TE R
ICEEL T2 (X2 b)., ERHTIIBECRAS
5 Leydig cell DEAFE LA LTV (X 2 ¢).
7 b b Leydig cell DA DKEE & HERBITIE, B
BOEREIZHE-> TENA LN,

X3 %$h#EF v bOEEBE. Leydig cell (Lo)nEAY
#5812 B ss fibroblastoid cell Ik > TER DB EH
T\ b (REN). Leydig cell (3 Z# 7 igh5iE (Ld)
%1 ->Tw5, fibroblastoid cell (Fc)D#fv»ZEHe
%% Leydig cell DI~ TV % (REH),
N : %, sER :i{EmE/MAafk. x4,100

X4 $h#ES v bicBits Leydig cell. ZEDIEE
(Ld), iE®E/Mark ER), 3 b2 K1) 7 (Mt)
FLoTWwa, EELTWAEHHELASNS (K
Ef). Leydig cell # fibroblastoid cell (Fc)%: &k
27 LTHNDEATWS, N % x10,000

I fh
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ABHEE R
SEBHOKS B E TIIHEER ) Leydig cell A4
TEHRZOLY, COERBIHERB IR SHEESE
(mesenchmal) D )R F 74, 375 fibroblastoid
cell iTE->THRNVEENTWA (K3, 4). 5HI2
fibroblastoid cell 7% DZFE %, Z 1 5 Leydig cell
DRI A L TV ARTR2 LIE LITBEI L
(X 3, 6). Leydig cell D#%(3XEME T, fHlaE %
RIIFATH »72. FEEOBEE/ Mk, Itar
)T, INVEESALNI, ZOREBRIED Leydig
cell DEFEIIIENEZ EBBE L TWEIETH-7 (X
3, 4). 27 Leydig cell ®#3# & fibroblastoid cell
DEL S, LD~ I a7 T — IR L Twi,
C ORI EED T A YV =4, S hay
R PAHR SN, HIRE DR R\

.

X5 $#EZy FOMERE. 1@N<7277—2(Mp)
7 Leydig cell (LO)DERDEIZA LN S, WED
A1 |3/ F7 fibroblastoid cell (Fc)AS4r4E L Tw
5, v7u77—VIIHERT, FHEOFAVY
—4 (Ly) 23 ->Twd, N x2,800

[X] 6 fibroblastoid cell (Fc)?#HV>22#27% Leydig cell
(Lo)n#iafE R (RIE) ~HUrTv2, Ld: iR
i, % 3,500

X7 1f@n~7a77—(Mp)s2{#o fibroblastoid
cell (Fo)DsE W EE VT3 (KED)., xX4,100
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LDLhH-7(K5)., 2 DA, b7
7 — V13, Leydig cell IZIHHEMT 5 2 L 137% <,
MF DM 37\~ fibroblastoid cell 25 L7z, L
7 L7 At s, B2 fibroblastoid cell D REIBE 2224
ZMIFL, Leydigeell IR L Twb2707 7 —
CHEEINL (K7).

TEREAANIEA T2, £8P Leydig cell 28 %
LT, MEDRMIZHAHLTW72(X8), Il
faizBE 7 mm ek, I<CRELLZINVUEKE,
EZEDI P F)TEL-T, BEFH#EIZEZE
AEBLIULIP72(R18, 9). OB ERRED Leydig
cell DEHIF, L (3= fibroblastoid cell IZHY) £ A
NBI 3%, HiE) v ECER L TW, &
BB~ 707 7 —VIZBELHENINMGERS

p P

X8 MERIAT v M OWRME. Leydig cell (Lo)D R

&AM (By) »E#LHERECH S, v 27v 77
— ¥ (Mp) #* Leydig cell DEMIZHEL T 5,
Leydig cell (3B E % imE/Matk, B<RELT
NUEE (G), 2EDOIbaFYT (M) 23
->Tw3d, X2,200

X9 MRELT v MZBITS Leydig cell (Lo)D@EfsRE
SHE R, MieE (388 2 iE ek ER) & £
DIbarFYT (M) TilireInTw 525 5
WA (Ld) (34 7% v, G IV VEE, N X
16,300

WREE~7077—2 7474 v eififa

HAME2EE 36 %4 %5

L, FRIZZA VYV —2% 2K -T2, Hilakm
1213 2 DARKIER (filopodia) 26 > Tw7z (X
10). Tbn~w7 w77 —13, Leydig cell i2%
FL Tz, Leydig cell DEMRDOFIZTEET 5 L
DYLH L ot (M8).
EEIADKERME T3, Leydigcell, =7 v7 7
— vk, ZoiilaEEIcE L WELERT L0t
A LT, T b b Leydig cell DIEIZ B EIET
L, #MIREIZZL <, WMo tss A st

X 10 MO ERE~7 27 7 —2 (Mp). #ifg
3ZHF T, 2HEDORKBREEZMEN Y 7V
IZHIFL T3, BSRELLIVIEE (G),
2 har RYT, HEME 2EOZA VYV —
& (Ly) H¥dasinsd, N X4,200

K11 Z#5 v b OKREE. Leydig cell (Lo)l3®R%E
WL, 208 (N) 3paEMETLTWS, 3
bar kY7 (Mt iEmE/DEE (SER) DRzt
D 5N B, Leydig cell 3EENTEN~7 1
77—V (Mp) LHEICHELTWS, Ly 74V
— 24X 4,000

K12 Z#7 v BT AERAE~>7 077 P
(Mp). ftL723 b2 F 1) 7% {2 Leydig cell
(L)L TAET S, 2"z o7 7 — YOkl
BIIXEHD ) K7 RF 8@k (Lf) LRz
faniam s4ad, Ld : BERGI#E. X2,900
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(14 11). Fibroblastoid cell (3% L <L,
Leydigcell I L THAT 27707 7 — 230
ANEIZ Y N ICIZ ) K7 R F R L T
L0 LIFLIER N (X12).

£ £

AR TIE, T v b ORERZEHIHA TS LU
SEHEELaEIC X - THREE L, Leydig cell H& D2
& X, Leydig cell % Kt/ P& HHEREE A" 78 F Ik
BETETLIE, L) bIHERME~ e 7 7
— Yo Leydig cell ¥ AR, BB M- TE
b4 22 L 2R Lf’

WEMDERMET, 227 MZEBREZE-T
WV B Leydig cell (2, BEHIVICEIZEET S L, 2
WOREHEZEA T2, MR A % &, EH
# 7% Leydigcell D£3ZF L <ML, FEHLDE
RS T I3 2 ¥l IR 2 13 L A £ b 72T,
e ZogmE/Mak, BORELLIVURKE, 2K
NI FYTER2ET L L) 10k~ ERR
WO NLDATRIE, 2T 04 FRILVE EERD
CEETF%T 20T, EfEn%kls, hCGTHl
SN BIEHILE TS LT WL 510712,

SEHHD Leydig cell 2%, 7 F a7 » DK A
AT DOMIRRIZEL T BICFIT LT (-0,
Leydig cell ZHY % < MHIEREEIC W 2 A LA HLEE
BN, T bbi#ED Leydig cell DIESRIT, £
J& 12 B Sekired Tl < R P AcHiifiaic k- THCD Bl 2 4L
Tnizds, RS2 e, INHHED, WK
WRICESI T B iEIEE 51T, Leydig cell DIEHL
A oNEEICERT S &) ICh o7, WREE
DY) oSEELL, PR T £15219%% S HIZ Leydig
cell DIEBLZHL) FHA TH 2 BRBOME REL L -
7oHERalE, HEEEORKEL L, HEEEZHD
ZrnER S, TTICEREIN T LA L (3%
TR VHEROMIELEZ 5N, FELIZIOM
4 %R Y (2 fibroblastoid cell &PFp4sZ Xz L7z, L
A L 2 o fibroblastoid cell d47: < & L —#2Y) ~
PENERIZIEBT AHIIETH B TREM (3SR > T 5.
14 FEOWHFLENMI ORI % fgk L7z Fawcett?(3,
F v MzBWTIEENIZA K (visceral endothelium)
BRWT WS 72512, Leydig cell 5 > SBEICER
LTwaEk~RTw3, 512 Clark™(3, 7 v MK
BoOWE M) /”H:’»"E%l*l&ﬁ‘ﬁiﬂ@(i ey
DIEHE DB DI AP TIIAAET 555, 3 2L L
ORI THE E N = ABOMB T 51T,
Leydig cell DHEMRIZY >/ SBEICFEH L T 5 Lid#)
LTw3, bk yicFas bHER#RZ v T3,

L fib
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Fawcett &% Clark O¥#; & —3§ 2T R 2157247,
SEINF v b DRFTRIZHE S O & R ), Leydig
cell DS & LM P2l 33 1A AE L7z,

Leydig cell %Y > <SEEICHAERH L THWE I ENE
#5123, Leydig cell 20 SH5HIE~, @] iRED T A
F 2T AREBRMETELI L TH D EHENIZ N
x5, Fibroblastoid cell #¥ERFAIZ DL TIHHEE
LT, M%7 L7 Leydig cell 25HE V) > 7 SBEICIK
BB A kA, MEHITED KR & 3RS

OREHED R BB E{LEF 2 bhé

—HHEERBED T v b OAGFRRBE IS, EE e
WWZWQS%E%fé§&@V7D7T—/@ﬁE
239, 20 LD ITEEEOS IO TIIE
HINTELT, JOHEEFerr7 77— VOREEME

HeNDA BTG 2 RbE 5.

MEvsu7r—YbEEOBRETRE (L
72 ST, D=7 v 7 7 — V7 Leydig cell
DD S \SHEE L72hs, 2L 0%a, MEDH
123 fibroblastoid cell 25r4E L T, M BT
LI kit L LZORBEETY, fibroblas-
toid cell D#lafIBIc KA M L2707 7 —
UHBEI NI L IZFEHICHET 5, RIS

L 5 fibroblastoid cell @HLY) P& (37 <, Sh#F
I AR L7077 — b5 Leydig cell IZ
Wl U, & 5 (3 Leydig cell DR HHIZEE S
WO EFNBEHICIELE. INHDARIE, =
7 17 7 — ¥ fibroblastoid cell DiHEES L ¥
Leydig cell 5 b - MEITIESCBG LTWwb It &
RETLLDTH B,

Yee & Hutson!*'®{3, #iRMEE~ 707 7 — 2%
F SH (follicle stimulating hormone) 243 5 L
7y —%2HLTEY, FSHIZKIEL T, Leydig
cell DF 2 b AT u W ERRT 2RF2ELT S
Z & #IEF L7, Bergh'®I3EEB&EREZ v Mich CG
5.2 7212, Leydig cell ARk L 32, =7 v 7
7=V UEKRT B L2 Lz, 2D L) % Leydig
cell LR~ 077 —PORGERMAEER 2R
Ve BARESERURRELE LT, AR TLBE SN
N I o e 2 (L& BIR A H 1T 5T 5279,
Miller 5237 v MEEMEIZH VT, Leydig cell
DB DISED, =7 17 7 — P DOFR AR
L DN AFBISA S LT 5 2 & 2 B
ICBIEEL T B,

FAERICIIIMKE - KBRS 5 2 L A%E
HENTWAEY, =270 77— I3oBMeET5
%i%a%czmxf, SN OO G B S VDR RE
PHLTW Rt 2 " T 285 L H 5. Leydig

Leydig cell
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cell ## 3+ 2 EDS (ethane dimethane sul-
fonate) D% G-FERT, HE~7/n77—2I12k b
Leydig cell DB EABE I LT 52020, HHEN 2
WMEZDOETER LM T 2~>707 7 —VROM
Hals, M6, KFROA7Z 55, B L fFET 507,
ZDEM S, Leydigcell T 5 AT 04 Fikv
Ern—iE, 27u 77 —VICEoTREINS
CELRATHEN, w7077 —UhNREE (3
Wz, T For okl cBlb-oTw3
AREMEL H A .

CHNEIHIS, BREE~=707 7 -3, BRE
BEDFIE, BITICHS T2EELRFD1DEE R
Y (-

ARG EFITT HICH2Y), BELIEEZ S L
TFE o7, ERERKFEDOIIT BHEEE, #EHK
SFOFIL CEIR B & O EE R B AR 2 AT R
HWELET.

e BAHFFTII TR 2 4R SRR AT 72 e i B
2670716 Ic & o7z b 2 HEL T
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macrophages and Leydig
cells in the rat

Akihiko Tokue, Shigeo Ookawara
and Masao Mato

Department of Urology
Department of Anatomy,
Jichi Medical School,
Tochigi 329—04, Japan

To clarfy the developmental process of Leydig
cells and functions of testicular macrophages, the
testes of young, sexually mature, and old rats were
examined by immunohistochemistry and electron
microscopy.

In the testicular interstitium of young rats, clus-
ters of a small number of Leydig cells were sur-
rounded by several layers of fibroblastoid cells.
Macrophages existed outside the fibroblastoid cell
layers and did not directly contact with Leydig
cells. Some macropahge extended their processes

(853) 127

into the intercellular space of fibroblastoid cell.
With sexual maturation, small clusters of Leydig
cells were distributed throughout testicular inter-
stitium and lamellar fibroblastoid cells dissociated.
Consequently, Leydig cells were exposed to the
lymphatic space. At this stage, the macrophages
were present inside the clusters of Leydig cells or
directly contacted with them. This indicates a close
relationship between these two cells. In old age
group, Leydig cells decreased in number, and ma-
crophages containing abundant lipofuscin granules
and cell debrises were frequently observed near
degenerated Leydig cells.

These findings suggest that the microenviron-
ment in testis composing testicular interstitial fi-
broblastoid cells and macrophages are closely as-
sociated with the development and growth of
Leydig cells. The relationship between macro-
phages and Leydig cells appears to be important for
the regulation and maintenance of testicular func-
tions.

(ZAF 1991 4F1 A 7 H)
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The Aging of Hypothalamo— Pitutary — Testicular Axis.
II: Anterior Pituitary Function in Male Senescence
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20 %~ 90 FED N AT WIR B B FR 7270 343 I N5 1) gonadotropin FEBEE K O/ R ME LH—RH
A B RS2 T L, TERARTEERRED BLIC D v TRET L 72,
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The aging of hypothalamo—
pituitary —testicular axis
IT: Anterior pituitary
function in male senescence

Naohito Mikuma, Yoshiaki Kumamoto
and Hiroshi Maruta

Department of Urology Sapporo Medical College
Chuo —ku, Sapporo 060, Japan

The aging of of pituitary gland was examined by
analyzing serum basal gonadotropin levels and
ganadotropin response to LH—RH in 267 aged men
between the ages of 50 to 90, and 65 young men
between the ages of 20 to 49, who had no endo-
crinological diseases.

Serum basal gonadotropin levels tended to
increase after the age of 50.

LH responsiveness to LH—RH tended to be
delayed after the age of 70. As for the amplitude of
LH response to LH—RH, both of hyperresponsive
subjects, whose maximal LH response exceeded the
mean+2SD of young male subjects, and hypore-
sponsive subjects, whose maximal LH responses
were less than mean—2SD of young male subjects,
were observed after the age of 50.

F'SH response to LH—RH also tended to increase
with aging in proportion to its basal levels.

These results suggest the decline of the pituitary
gland with aging. However, the final stage of pitui-
tary responsiveness to LH—RH and the precise
mechanism of the altered pituitary responsiveness
still remains to to be elucidated.

(ZfF: 1990 48 A 24 H)
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THE EFFECT OF CLOMIPHENE CITRATE ON
SPERMATOGENESIS AND SPERM MATURATION
IN VARICOCELIZED RATS

Nikolaos SOFIKITIS, Isao NAKAMURA and Ikuo MIYAGAWA

Tottori University School of Medicine, Department of Urology
(Director: Prof. I. Miyagawa) Tottori 683, Japan

Abstract: Clomiphene citrate treatment in varicocelized rats significantly improved sper-

matogenesis and sperm maturation and significantly increased the weight of the left and right

testicle, epididymis, and accessory genital glands compared with untreated varicocelized rats. Our

results indicate that stimulation of the Leydig cells of a varicocelized testicle can counteract some

of the harmful consequences of the varicocele itself.

(Jpn. J. Fertil. Steril., 36 (4), 859-865, 1991)

Introduction

Clomiphene is a 1: 1 mixture of cis—Clomi-
phene and trans—Clomiphene that binds
competitively to estrogen receptors in the hypoth-
alamus and pituitary gland”. This interaction
neutralizes the normal negative feedback control
of estrogen and results in enhanced excretion of
luteinizing hormone (LH), follicle—stimulating
hormone (FSH), LH-—releasing hormone and
FSH—releasing hormone?. 1t has been clearly
proved that clomiphene increases serum levels of
FSH, LH, and testosterone®.

Rodriguez et al. have demonstrated an abnor-
mal in vitro testosterone biosynthesis by Leydig
cells obtained from the testicles of patients with
bilateral varicoceles?. Additionally, Rajfer et al.
» proved that the induction of a left varicocele in
rats leads to a prompt decrease in the biosynthesis
of testosterone in both testicles. Therefore, the
antispermatogenic effect that follows from a left
varicocele may be partly due to defective testos-
terone production in the testicles. This theory
provides an adequate explanation for the signifi-
cant improvement of sperm parameters in var-

icocele patients after treatment with clomiphene®
which is known to stimulate testicular endocrine
function?. Considering that clomiphene treatment
results in increases of gonadotrophins” which
have stimulatory effect on the function of Leydig
effecton and Sertoli cells and that the detrimental
effect of varicocele on spermatogenesis may be
attributable to dysfunction of these cellular
populations®*® it seems interesting to evaluate
the influence of clomiphene on the sper-
matogenesis, sperm maturation, and fertility of
experimental animal varicocele models.

Meterials and Methods

Twenty 8 —week —old adult male Wistar rats
weighing 160—220g were anesthetized with
intraperitoneal Nembutal (25 mg/kg). Partial left
renal vein ligation was performed by the method
of Saypol et al.? at a point medial to the junction
with the adrenal and spermatic veins so as to
reduce the renal vein to an external diameter of 1
mm. Then the anastomotic branch between the
left testicular vein (LTV) and the left commom
iliac vein was ligated, and all the small anas-
tomotic branches of the LTV were also carefully
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ligated. Seven other rats underwent dissection of
the LTV and left renal vein medial to the drain-
age of the adrenal and spermatic veins, and they
constituted the control group (group A). The
varicocelized animals were randomly divided into
two groups of ten rats each (group B and C). They
received medical treatment (by intraperitoneal
injections) from day 35 after the operation as
follows. A dose of 0.5 ml of phosphate—buffered
saline (PBS) was administered to group B animals
twice a week. Clomiphene citrate, (30 mg) diluted
in 0.5 ml of PBS was given to group C animals
twice a week.

At 84 days after the operation (experimental
period), all groups were examined to determine
the temperature of both testicles and to evaluate
fertility. Then, all the rats were sacrificed by
cervical dislocation after slight anesthesia with
ether. Dilation of the LTV was observed in seven
rats of group B and eight rats of group C. The five
LTV ligation rats in which dilation was not obser-
ved were excluded from the study. Bilateral
epididymal sperm content and motility, body
weight, bilateral testicular weight, left epididymal
weight and the weight of the accessory genital
glands were also measured.

Determination of testicular temperature

Left and right testicular temperature was asses-
sed by percutaneous insertion of a 29—gauge
needle probe attached to a digital thermometer
(Unique Medical, PTC 201 model, Tokyo, Japan).
Intraabdominal temperature was monitored with
a rectal probe and body temperature was
maintained between 36.7 and 37.3 C with radiant
heat throughout the procedure. The difference
between the intraabdominal and intratesticular
temperature was recorded.

Fertility assessment

Two fertile female Wistar rats (3 months old) in
the first hours of estrus determined by vaginal
smear examination were placed in a single cage
with each male rat. The female rats were checked
after mating to detect spermatozoa in their
vagina by the microscopic examination of vaginal
fluid. Females, in which spermatozoa were detect-
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ed, were then checked three times daily from day
21 for parturition (day | was designated as the day
of mating). A male rat was considered fertile if its
matings resulted in at least one pregnancy. The
weights of all offspring were determined and the
litters were carefully examined for physical
abnormalities both at birth and one month later.
The proportion of male to female offspring was
calculated in each group.

Determination of the weight of the testicles,
epididymis, and accessary genital glands

The testes, left epididymis, prostate, left semi-
nal vesicle, and left coagulating gland were exc-
ized free of surrounding tissue and weighed on a
Mettler Basbal scale (Delta Range, Tokyo,
Japan).

Epididymal sperm content, quantitative sperm
motility (% motility), and qualitative sperm
motility (motility grade)

Each epididymis was separated carefully from
its testicle under 10 X magnification provided by
a stereo zoom microscope (Olympus Corp., model
TL2, Tokyo, Japan). The epididymis was divided
into 3 segments: the head, the body, and the tail.
The epididymal tail was trimmed and minced in 5
ml of Biggers—Whitten—Whittengham (BWW)’
medium Biggers— Whitten—Whittingham titrat-
ed to pH7.4 at 37 'C with sodium hydroxide The
minced epididymal tissue was then separated
from the liberated spermatozoa by filtration
through a stainless steel wire mesh with a pore
size of 80—100 gm. A drop of the filtrate was used
for the sperm count (number of spermatozoa/ml
BWW medium), which was determined with a
Makler Counting Chamber (Sefi Medical Instru-
ments, Haifa, Israel).

The chamber was placed on the slide of an ordi-
nary microscope, and a 20—power objective and
10—power eyepiece were used. About ten droplets
were counted to calculate the percentage of
motile spermatozoa of the filtrate immediately
after its preparation so that the estimate of
motility became more accurate. The proportion
of motile spermatozoa was determined by count-
ing 100 cells in randomly selected fields. Motility
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was also graded microscopically and assigned a
value from 0 to 4, with 0 representing no move-
ment and 4 representing the maximal perceived
motility. Samples for motility evaluation were
stored at 35 ‘C between viewings.

Statistical analysis

Statistical analysis was performed on all data
using the paired t—test to compare parameters
referring to paired organs within a group and
one—way analysis of variance (p<0.05) followed
by the Duncafis multiple range test (p<0.05) to
analyze intergroup differences. AIl values are
expressed as the Mean+SD. The chi—squared
test with Yates correction (four—fold table) was
used for analysis of differences in fertility and in
the proportion of male to female offspring in the
different groups. A probability <0.05 was consid-
ered to be statistically significant.

Results

Testicular temperature

The differences between the intraabdominal
and intratesticular temperatures (A temperature)
are summarized in Table 1. No significant differ-
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ences (p>0.05) was seen) were found between the
left and right testicular temperatures within each
group. The varicocele plus PBS treatment group
and the varicocele plus clomiphene treatment
group showed significantly smaller A tempera-
ture values on both the right and the left sides
when compared with those of the control group.

Epididymal sperm coantent

The sperm content data are shown in Table 2.
Sperm content was significantly lower in the left
epididymis than on the right side in groups B and

Table 1. Difference (A ) between Intraabdominal and
Intratesticular Temperature (Mean=+SD)

A Left A Right
Group _Testicle  Testicle
(C) c)
Control (A) n A=7 42+0.4* * 4.3+0.32
Varicocele +saline 2.4%0.4° 2.5 0.5°
(B) n=7
Varicocele+clomiphene 2.5+0.4° 2.6+0.4°
(C)n=38

A Number of animals in each group.
* Within columns, mean=+SD values not sharing the
same superscript are significantly different (p<0.05).

Table 2. Fertility, Epididymal Sperm Content, and Motility (Meanz+SD)

(L) Epididymis

(R) Epi(_iidymis No of fertile

G
s SC{10/ml)# SMP 1

SMG | SC(10¢/m) SMP SMG rats

Control (A) n A=7 52478 % 585"

Varicocele +saline 15487 29+6°
(B) n=7
Varicocele +clomiphene 324:4° 44 +5°¢
(C)n=8

28104 555" 60+7*  29%0.4° e
1.4+04° 2945° 29+7°  1.3+04° it
2004  41£7° 43+8%  1.9£0.3° 42b

# SC: Sperm Content.

t SMP: Percentage of Motile Sperm.
| SMG: Sperm Motility Grade.

A Numder of animals in each group.

% Within each column, mean=+SD values with at least one common superscript are not significant different from
each other (p>0.05), whereas values not sharing the same superscript are significant different (p<0.05).

C (p<0.05). Sperm content on both the right and
left sides was significantly lower in the varicocele
plus PBS treatment group than in the control and
in the wvaricocele plus clomiphene treatment
groups. However, sperm content on both sides
was significantly lower in the latter group (group
C) than in the control group.

Quantitative and qualitative assessment of sperm
motility

The effects on sperm motility are summarized
in Table 2. No significant differences (p>0.05 was
found) in the percentage of motile spermatozoa
and in the motility grade were noted between the
left and right side within each group. The per-
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centage of motile sperm and the motility grade
were significantly lower bilaterally in group B
than in the control group and the group C. How-
ever, these parameters were significantly higher
in the control group than in group C.

Fertility

The effects on fertility are summarized in
Table 2. The number of fertile rats in group B
was significantly lower than in the control group.

CLOMIPHENE AND VARICOCELE
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The clomiphene administration increased the
number of fertile rats compared with that in
group B, but the difference was not statistically
significant.

Testicular weight

The testicular weight in all groups is shown in
Table 3. Left testicular weight was significantly
lower than right testicular weight in groups B and
C (p<0.05). Left and right testicular weights in the

Table 3. Weight of the testicle, epididymis and accessory genital glands (Mean=+SD)

Group (L) Testicle (R) Testicle (L) Epididymis Prostate  SV#  CG .~
Control (A) n A=7 1388 £55% * 13994642 428 +392 316482 334392 89+6°
Varicocele+saline 683 +62° 1075443 318 +28° 215+36° 201 +43° 48+ 170
(B) n=7

Varicocele+clomiphene 970 +64¢ 1261 +76¢ 383+25° 261+38¢ 267 +33° 71x6°

(C) n=38

#SV: Seminal vesicle.
7 CG: Coagulating gland.
A n=Number of animals in each group.

* Within each column. mean+SD values not sharing the same superscript are significantly different (p<0.05).

varicocele plus PBS treatment and varicocele
plus clomiphene treatment group (groups B and C)
were significantly lower than in the control group.
The rats in group C showed a significantly higher
testicular weight bilaterally compared with group
B.

Epididymal weight

The epididymal weights are given in Table 3.
The weights in group B and C were significantly
lower than in the control group. The epididymal
weight in group C was significantly higher than in
the group B.

Weight of prostate, seminal vesicles and coagulat-
ing glands

The weights of prostate, left seminal vesicle
and left coagulating gland are summarized in
Table 3. Al glands in groups B and C had signifi-
cantly lower weights than in the control group.
The weights of all these glands in group C were
significantly higher than in the group B.

Dilation of the left testicular vein

photo 1 Left testicular vein (arrow) in control rats.
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photo 2 Following partial occlusion of left renal vein,

left testicular vein was noticeably distended

(arrow).

Fifteen of the twenty LTV ligation rats had a
grossly visible left varicocele with a dilation of
more than 1 mm. The remaining five rats were
excluded from this study.

Litter weights

There were not any significant differences in
litter weights among the groups. Litter weight
varied from 4. 99+0.41 g in group C to 5.154+0.35
g in group A.

Physical abnovmalities

No abnormalities were noticed in the litters of
all groups either immediately or one month after
delivery.

Sex ratio

No significant differences were found in the sex
ratio of the offspring in the litters of the different
groups. The proportion of male to female rats
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varied between 0.95 in group A to 1.13 in group C.

Body weight

There were no significant differences in the
mean body weight among the various groups. The
body weight varied from 440449 g in group C to
472+55 g in group A at the time of sacrifice.

Discussion

The present study confirms the earlier findings
that the abdominal versus intratesticular temper-
ature difference, the epididymal sperm content,
and the motility of epididymal spermatozoa are
reduced bilaterally 12 weeks after the develop-
ment of a unilateral left varicocele®®. The signifi-
cant decrease in the weights of the epididymis,
prostate, seminal vesicles, and coagulating glands
in the untreated varicocelized rats (group B) was
indicative of lower blood levels of androgens in
these rats because all these glands are androgen
dependent!®. The bilateral decrease in the tes-
ticular weight of the rats in group B is inconsist-
ent with the results of similar studies by some
other investigators®'?. However, it is compatible
with findings of Shook et al.'? who noted marked
atrophy of the left testicle one month after the
creation of a left varicocele in rats. These differ-
ences may be attributable to the different experi-
mental observation periods or to the different
species of rats used. The determined significant
bilateral decrease in testicular weight indicates
bilateral testicular dysfunction with respect to
both spermatogenesis and androgen production,
since it has been suggested that testicular size has
a direct correlation with function'®. Previous
studies have provided significant evidence of a
reduction in spermatogenesis in varicocelized rats
as determined by flow cytometric DNA analysis'®
or by the calculation of sperm concentrations in
fluid from the tail of the epididymis®. However
the effect of varicocele on fertility cannot be
determined by simply studing the changes in sper-
matogenesis. In the present study, we confirmed
the severe reduction of fertility caused by a left
varicocele by breeding experiments.

Rajfer et al.¥ proved that the induction of a left
varicocele in rats leads to a decrease in the
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biosynthesis of testosterone in both testicles and
they claimed that the bilateral antispermatogenic
effect that follows from an experimental left
varicocele may be partly due to defective testos-
terone production in the testicle. This aspect
provides an explanation for the significant
improvement of epididymal sperm content and
motility in rats receiving clomiphene citrate. The
significant increase in testicular weight (left and
right) as well as the weight of the epididymis and
accessory genital glands after administration of
clomiphene citrate indicates that this drug in-
creased testosterone production and secretion. It
is well known that testosterone activates the
spermatogenic process'® and the maturation of
spermatids!®. The increase of the fertility rate in
rats received clomiphene citrate (group C)
compared with untreated varicocelized rats
(group B) may be attributed to the noted improve-
ment in spermatogenesis and sperm maturation.
Although the fertility rate in group C was higher
compared with that in group B, the difference was
not significant. The small number of animals in
each group might have been responsible for the
lack of a significant difference.

It has been demonstrated that clomiphene
increases human serum levels of FSH". Such an
action of clomiphene in the rat might contribute
to the improvement of spermatogenesis in group
C due to stimulation of the Sertoli cells by the
FSH, since it has been proved that dysfunction of
Sertoli cells participates in the development of the
detrimental effect of varicocele on fertility®.

Although clomiphene citrate significantly in-
creased the epididymal sperm content and
motility, and the weight of the testis (left and
right), epididymis, and sex accessory genital
glands compared with untreated varicocelized
rats, the values of these parameters in group C
animals were significantly lower than those in the
control rats (group A). However, as the efficacy
of each drug is dose —dependent, it is possible that
clomiphene might be more effective at higher
doses. Additionally, the degree of testicular
dysfunction prior to clomiphene administration
may be an important factor for the prognosis of
this treatment. Therefore, clomiphene might be

CLOMIPHENE AND VARICOCELE HAESEE 36%4 %

more effective if its administration started ear-
lier.

The absence of physical abnormalities and of
any significant differences in the body weight and
sex ratio of the litters in the clomiphene treated
group suggests that the drug used did not interfere
with the normal process of fertilization.

Changes of body weight and effects on the
health of the animals due to clomiphene were not
noted in this report. However, whenever clomi-
phene treatment of a varicocele is performed, its
dosage must be decided carefully and the patient
must be reviewed periodically because side effects
of clomiphene citrate therapy have been
reported®.

This study proved that stimulation of the
Leydig cells in varicocelized animals significantly
improved spermatogenesis and sperm maturation.
Therefore, when there is no improvement of
sperm parameters after the surgical repair of a
varicocele or when surgery is contraindicated, the
stimulation of the Leydig cells may still improve
fertility.
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