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A Correlation between Hysteroscopical Feature of
Intrauterine Tubal Ostium and Pregnancy Rate after HSG
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Shigeru KAMIYAMA Hiroko MIYAGI Yoko TERUYA
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Tadashi THA Hitoshi MASAMOTO Miyoko MIYARA

R B 5A & #F H O —

Masahiro HIGASHI Koji KANAZAWA

Department of Obstetrics and Gynecology
University of the Ryukyus School of Medicine, Okinawa 903-01, Japan
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(Jpn. J. Fertil. Steril., 42 (1), 1 - 4, 1997)
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AT I77L R T2 ) s [EEETES
(U] 186 (39.1 %) 5 2.7
s 122 (25.6 %) 5 4.1 . ok
Biki] 168 (35.3 %) 19 11.3 -AiﬁAv}
= 476 (100 %) 29 6.1
* 1 p<0.05 **:p<0.0l
£ 2 WHEPNE IR & HSG (R IAERE
TR B4 T L SEBIEL IR TEARES (%)
AU A - 46 17 37.0
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Bl & B gk 20 7 35.0 »
s LAk 26 8 30.8
Phze & 20 11 55.0 o }
LR 5 3 1.1 ] |
it 153 51 35.3
* 1 p<005 **:p<00l

s TdH AREFITIZ30~55%THDHDITILEL, M
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T X Oz + BISATE & I PISAEE & OB B
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HEIRWFIRE TH - 72 (p<0.05).
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A correlation between hysteroscopical feature of intrauterine tubal ostium
and pregnancy rate after HSG

Shigeru Kamiyama, Hiroko Miyagi, Yoko Teruya, Tadashi Iha,
Hitoshi Masamoto, Miyoko Miyara, Masahiro Higashi and Koji Kanazawa

Department of Obstetrics and Gynecology [
University of the Ryukyus School of Medicine, Okinawa 903-01, Japan

The study was performed to analyze retrospectively a correlation among hysteroscopical feature of in-
trauterine tubal ostium, obstruction rate of proximal Fallopian tube in hysterosalpingography (HSG) and
pregnancy rate after HSG in 287 infertile women whose medical records of hysteroscopy and subsequent
HSG were available. The results as follows; 1) 476 hysteroscopical findings obtained in 287 women could
be categorized in 186 (39.1 %) of "funnel" - shape, 122 (25.6 %) of "stenosis" - shape and 168 (35.3 %) of "oc-
clusion” - shape. 2)Non-patency rate of proximal portion in HSG was 2.7 %, 4.1 %, and 11.3 % in the tubes
with funnel, stenosis and occlusion-shaped ostium, respectively. 11.3 % in occlusion-shaped tubes was sig-
nificantly higher than those in others (p < 0.01, p <0.05). 3) In 153 women with bilateral patent tubes con-
firmed by HSG, pregnancy rate observed during 4 consecutive ovulation cycles after HSG was 11.1 % in 27 ®
with bilateral occlusion-shaped tubal ostia, which was significantly lower than 38.1 % in the remaining 126
with funnel- or stenosis-shaped ostia(p < 0.05).

In conclusion, hysteroscopical findings of tubal ostium is informative for predicting non-patency rate of
proximal tube in HSG and pregnancy rate after HSG.

Key words: hysteroscopy, feature of intrauterine tubal ostium, HSG patency, pregnancy rate
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Clinical usefulness of artificial insemination with husband's semen

after laparoscopic treatment in infertile patients with minimal or mild endometriosis

Kaoru Arima, Mari Nomiyama, Hiroko Sou, Yumi Matsumoto

and Hajime Sugimori

Department of Obstetrics and Gynecology
Saga Medical School, Saga 849, Japan

Kayoko Nakamura

Department of Obstetrics and Gynecology
Takagi Hospital, Okawa 831, Japan

The purpose of this study is to clarify the clinical usefulness of artificial insemination with husband's semen

(AIH) after laparoscopy in infertile patients with minimal or mild endometriosis.

The subjects were 35 patients that include 14 cases for AIH group and 21 cases for timed intercourse group.

AIH was done in the first 6 cycles after laparoscopy. For ovarian stimulation clomiphene citrate was used.

The patients with the following factors were excluded; tubal occlusion, male infertility and other infertile

factors. Endometriosis was treated by electrocauterization, periadonexal adhesiolysis, aspiration of peritoneal

fluid, and pelvic toiletting under laparoscopy.

The cumulative pregnancy rates were compared between these two groups. Within-group comparisons

were made by Kaplan Meier life-table analysis. The difference of cumulative pregnancy rates was statisti-
cally significant between AIH group (57.2 %) and timed intercourse group (14.3 %) (p < 0.05).
In timed intercourse group 18 patients did not conceive within the first 6 cycles after laparoscopy. Among

them 11 patients started AIH after seventh cycle following the laparoscopy. Significant difference was observed

in pregnancy rates between AIH group (45.5 %) and timed intercourse group (28.6 %) ( X 2-test, p < 0.05).

This study suggests that immediate AIH is recommended after laparoscopy for the treatment of infertile

patients with minimal or mild endometriosis.

Key words: mild endometriosis, infertility, laparoscopy, AIH




INSULIN-LIKE GROWTH FACTOR- I
INDUCES FOLLICULAR DEVELOPMENT BY STIMULATING
OVARIAN PRODUCTION OF ANGIOTENSIN II'!

Naoaki KUJI, Toyohiko MIYAZAKI, Kou SUEOKA,
Mamoru TANAKA, Kaoru KIYOKAWA, Yoshihisa KITAOKA,
Jun YAMAUCHI, Tsuyoshi HASHIBA, Taiko NEMOTO,
Toshifumi KOBAYASHI and Yasunori YOSHIMURA

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

Abstract: We evaluated the effects of insulin-like growth factor binding protein-3 (IGFBP-3) on in-
sulin-like growth factor I (IGF- I) -stimulated follicular growth, oocyte maturation, ovarian steroido-
genesis and angiotensin Il (Ang 1) production, and intrafollicular plasminogen activator (PA) activi-
ty using an in vitro perfused rabbit ovary preparation.

Exposure to 102 ng/ml of IGF- I significantly stimulated follicular development, oocyte matura-
tion, and the secretion rate of Ang II -like immunoreacivity (Ang I -IR) in perfused rabbit ovaries. The
concomitant addition of IGFBP-3 (1 to 10% ng/ml) to the perfusate blocked the stimulatory effects of IGF-

I in a dose-dependent manner. The percent increase in follicle diameter in IGF- [ -treated ovaries with
or without IGFBP-3 for 12 h was significantly correlated with the secretion rate of Ang I[-IR at 12 h after
exposure to IGF- I . The secretion rate of estradiol (E2), but not progesterone, was significantly in-
creased in response to IGF- I administration, with IGFBP-3 reduced the IGF- I -induced secretion rate
of Ez in a dose-dependent manner. A monoclonal antibody recognizing the type I receptor, @ IR-3,
also significantly blocked IGF- I -stimulated follicular growth, oocyte maturation, and Ang Il -IR se-
cretion. The addition of either 103 ng/ml of IGFBP-3 or 1 yg/ml of @IR-3 to the perfusate signifi-
cantly inhibited the intrafollicular PA activity stimulated by IGE-1.

In conclusion, these results indicate that IGF- I stimulates follicular growth, at least in part, by stim-
ulating the ovarian production of Ang 1. Thus, IGE- I and Ang [I may interact in the mechanisms
that control follicular development.

Key words: insulin-like growth factor 1, angiotensin II, follicular growth, oocyte maturation, insulin-

like growth factor binding protein-3
(Jpn. J. Fertil. Steril., 42 (1),9-21, 1997)

Introduction

Locally produced intraovarian growth factors are
involved in the autocrine/paracrine control of fol-
liculogenese! ~ 4. Insulin-like growth factor- T (IGF-

1) is a multifunctional, monomeric polypeptide
which has been implicated in ovarian physiology >
5), IGF- I messenger RNA (mRNA) has been iden-
tified in granulosa cells of the developing follicles

in the rat ovary ©. Rat granulosa cells possess spe-
cific IGF type I receptors that bind IGF- I with a
higher affinity than that for either IGF-II or insulin”.
In the previous study, IGF- I stimulated follicular
development, estradiol (E2) production, and oocyte
maturation by interacting with its specific receptor on
rabbit ovarian membranes®). We also found that IGF-
I enhanced ovarian angiotensin II (Ang II') pro-

duction by stimulating intrafollicular plasminogen
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activator (PA) activity. Locally produced Ang II
functions as a significant autocrine or paracrine mod-
ulator in the processes that lead to ovulation!0 ~ 14,
These findings suggest that IGF- I and Ang Il may
interact with each other in the mechanisms that con-
trol follicular development and ovulation.

The biological effects of IGF- I are modulated
by a family of IGF binding proteins (IGFBPs) in a
complex, incompletely understood manner. To date,
six IGFBPs have been identified in the ovaries of
human!3- 19 and five in the ovaries of rats!7- 18) by
immunoblot analysis, Northern blot analysis, and in
situ hybridization procedures. These IGFBPs either
inhibit!? or stimulate2® the action of IGF- I on
mammalian cells depending on the circumstances,
but their main effect on ovarian follicular cells in
vitro appears to be inhibitory?!- 22, A recent study
showed that the ovarian intrabursal administration
of IGFBP-3 inhibited follicle rupture in go-
nadotropin-treated immature rats, suggesting that
locally produced ovarian IGFBPs may modulate fol-
licular function in vitro?®. Perfusion of isolated
ovaries provides an opportunity to conduct detailed
studies of the intact organ under carefully regu-
lated conditions independent of systemic influ-
ences?* 2. The present study was undertaken to in-
vestigate the effects of IGFBP-3 on IGF- I -stimu-
lated follicular growth, oocyte maturation, ovarian
steroidogenesis and Ang Il production, and in-
trafollicular PA activity in an in vitro perfused rab-
bit ovary preparation. By using a monoclonal anti-
body to the type I IGF receptor, we also examined
whether IGF- T exerted its biological actions through
the type I IGF receptor in the ovary.

Materials and Methods

Animals

A total of 96 sexually mature female Japanese
white rabbits weighing 3.5 ~ 4.5 kg were used in the
present study and were cared for according to the
guidelines of Keio University School of Medicine.
They were isolated for a minimum of 3 weeks be-
fore the experimental procedure caged individual-
ly, and fed water and a diet of Purina rabbit chow ad
libitum under controlled light and temperature con-

ditions. Prior to surgery, the rabbits were anes-

IGF-1 AND AGIOTENSIN II IN OVARY
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thetized with iv sodium pentobarbital (32 mg/kg),
were administered heparin sulfate (120 U/kg) for an-
ticoagulation, and subjected to laparotomy. Ovaries
were excluded from further study if they had fewer
than three mature follicles or if 50 % or more of the
surface follicles were hemorrhagic.
Biochemical Materials

Recombinant human IGF- I was obtained from
Amersham International (Amersham, UK). Nong-
lycosylated recombinant human IGFBP-3 was kind-
ly provided by Dr. C.A. Maack (Celtrix Pharma-
ceuticals, Santa Clara, CA). A mouse monoclonal
antibody to the type I IGF receptor, @IR-3, was
obtained from Oncogene Science (Union dale, NY).
15T -Ang II (2,200 Ci/m mol) was purchased from
New England Nuclear (Boston, MA).
Ovarian Perfusion

The cannulation procedure and the perfusion tech-
nique have previously described in detail24. 25),
Briefly, the ovarian artery and vein were cannulated
in situ after the major anastomotic connections were
ligated. The ovary, with its artery, vein, and sup-
porting adipose tissue, was removed and immedi-
ately placed in a perfusion chamber. The perfusion
fluid consisted of 150 ml of Medium 199 (GIBCO,
Grand Island, NY) containig 1 % BSA (Fraction V
powder, Sigma Chemical Co., St. Louis, MO), which
was supplemented with heparin sulfate, strepto-
mycin, and penicillin G and adjusted to a pH of 7.4.
The perfusate was introduced through the ovarian
artery cannula, collected from the unligated ovari-
an vein, and recycled. Ovaries were observed every
15 min during the 12 h of perfusion for evidence of
follicular growth and repture. At the end of the per-
fusion period, follicular oocytes were recovered by
aspiration from mature follicles with a diameter >
1.2 mm. The stage of maturity and signs of degen-
eration of follicular oocytes were determined as pre-
viously described?0). Oocytes were placed on a slide,
fixed in 2.5 % glutaraldehyde, and then stained with
0.25% lacmoid in 45 % acetic acid for microscopic
evaluation. The degree of ovum maturity was ex-
pressed as the percentage of ova achieving germi-
nal vesicle breakdown (GVBD). Ova were also as-
sessed for degenerative changes, including vac-
uolization, cytolysis, necrosis, fragmentation, and
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loss of spherical shape.
Experimental Design

The first experiment was undertaken to assess the
effects of IGFBP-3 on IGF- I -induced follicular
growth, oocyte maturation, and the production of
progesterone (P), E2, and Ang II. One ovary from
each rabbit was perfused with recombinant human
IGF- I at a concentration of 102 ng/ml and served
as a control. The contralateral ovary was simulta-
neously placed in a separate chamber with medium
containing 102 ng of IGF- I plus IGFBP-3 at a con-
centration of 1, 10, 102, or 103 ng/ml. Six ovaries
were treated with each dose of IGFBP-3. Ovarian
perfusion was carried out for 12 h after begining ad-
ministration of IGE- I . In ovaries perfused with 10?
ng/ml of IGF- I, the concentration of IGF- T in the
perfusate ranged from 70 to 80 ng/ml 12 h after per-
fusion. Follicles with a diameter greater than 1.2 mm
were measured at the onset of perfusion by using a
pair of slide calipers (Mitsutomo Co., Tokyo, Japan).
The mean number of mature follicles per ovary was
5.34 +0.28 (range, 4 to 7). The follicle diameter of
the ovary before perfusion was defined as 100 %.
The follicle diameter was also determined at 12 h
after the onset of perfusion, and the percent increase
for each follicle was calculated. Both arterial and
venous samples were obtained before perfusion and
at 1,2, 4,6, 8, and 12 h after perfusion to determine
the ovarian secretion rate of P, E; and Ang II -like
immunoreactivity (Ang II -IR). The perfusate was
introduced through the ovarian artery cannula, was
collected from the cannulated vein, and recycled.
The arterial samples were taken from the apparatus
at a site just before perfusate entered the cannulat-
ed ovarian artery, while the venous samples were
collected from effluent through the cannulated vein.
The ovarian secretion rate of Ang I -IR was calcu-
lated by determining the difference in concentra-
tions between the venous and arterial samples, as
described previously?%). Samples were stored at - 80
C until the concentrations of P, Ea, and Ang Il -IR
were determined.

The second experiment was undertaken to assess
whether IGF- I exerted its biological actions through
the type I IGF receptor in the ovary. One ovary
from each rabbit was perfused with 102 ng/ml of
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IGF-1 or 1 szg/mlof «IR-3. The contralateral ovary
was simultaneously placed in a separate chamber
containing medium alone to serve as a control. In
another 6 rabbits, one ovary was perfused with IGF-
1 at a concentration of 102 ng/ml. The contralater-
al ovary was perfused with 102 ng/ml of IGF- T plus
1 yrg/mlof @IR-3. The mean number of mature fol-
licles per ovary was 5.71 &+ 0.32 (range, 4 ~ 8). The
follicle diameter was determined both before perfu-
sion and 12 h after the onset of perfusion, and the
percent increase in size for each follicle was calcu-
lated. Both arterial and venous samples were ob-
tained before perfusion and at 1,2,4,6,8,and 12 h
after perfusion to determine the ovarian secretion
rate of Ang I -IR.

The third experiment was conducted to examine
the effect of IGFBP-3 or @IR-3 on IGF- I -induced
intrafollicular PA activity in perfused rabbit ovaries.
Ovaries were perfused with medium alone, 10? ng/ml
of IGF- 1. 102 ng/ml of IGF- I plus 103 ng/ml of
IGFBP-3, or 102 ng/ml of IGF- I plus I ;zg/ml of

aIR-3. Ovarian perfusion was terminated before
the administration of IGF-1 and at 2, 4, 6, 8, 10,
and 12 h after exposure to IGF- I . At least 3 ovaries
from 3 different rabbits were examined at each in-
terval. Ovaries were removed immediately after each
perfusion interval, and mature follicles with a di-
ameter greater than 1.2 mm were excised and stored
— 80 C until needed for the determination of the
PA activity in the follicle.

Measurement of Ang Il -like Immunoreactivity in
Perfusates

Ang T -IR was extracted by using the method de-
scribed by Beadwell2? with minor modifications?®).
After 1251 -Ang Il was added to perfusion samples to
estimate the recovery rate, the samples (0.1 ~ 0.6
ml) were suspended in 30 mg of florisil to absorb
any Ang I -IR in the samples. The mixtures were
then centrifuged at 400 X g for 10 min and washed
twice with 1 ml of distilled water. The precipitates
were eluted twice with 0.5 N hydrochloric acid-ace-
tone solution and centrifuged at 400 X g for 5 min.
One ml of petroleum ether was added to the result-
ing supernatants to separate unsubstituted fatty acids
and the aqueous extracts were evaporated to dryness

under a stream of nitrogen gas. The extracts con-
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taining Ang I -IR were reconstituted in 500 z1 of
0.05 M borate buffer (pH 8.5) containing 0.2 %
bovine serum albumin, 0.5 % NaCl, and 0.1 %
EDTA-2Na. Aliquots of these extracts were used for
RIA of Ang II -IR and for the determination of re-
covery rates. The average recovery rate for Ang II -
IR was 89.5 %. The Ang Il -IR in the perfusate was
examined by RIA using '] -Ang [I purchased from
New England Nuclear Co. (Boston, MA) and rabbit
antiserum against an Ang Il -BSA conjugate?. The
antiserum cross-reacted as follows: 0.3 % with an-
giotensin I, 104 % with [Sar!-Ala8] -Ang II, 30.8
% with angiotensin Ill, 46.0 % with des-[Arg!, Asp?]
-Ang II, and 100 % with [Val5] -Ang II . The stan-
dard curve for this assay ranged from 0.75 ~ 500 pg
per tube. The intra-assay and interassay coeffients
of variation for Ang I -IR were 11.7 % and 12.9 %,
respectively.
Assays for Steroids and PA Activity
Concentrations of P and E; in the perfusate were
determined by using direct, solid-phase, 251 -]a-
beled steroid RIA kits manufactured by Diagnostic
Products Corporation (Nippon DPC, Tokyo, Japan).
The measurements were made in duplicate. P and E;
were measured without extraction. Intra-assay and
interassay coefficients of variation were 7.2 % and
7.9 %, respectively, for P and 5.3 % and 6.4 %, re-
spectively, for E,. Intrafollicular PA activity was
determined by using the Spectrolyse tissue PA (t-
PA) activity assay kit produced by American Diag-
nostica Inc. (New York, NY), as described previ-
ously3®. Briefly, the follicles were excised, minced,
and homogenized in 0.1 M Tris-HCI buffer (4 vols)
and 0.5 M potassium thiocyanate (1 vol) at pH 7.4
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in a homogenizer. The homogenate was centrifuged
at 2,900 X g at 4 C for 20 min and the supernatant
was used in the assay. This assay is based on the
functional parabolic rate assay. The standard curve
for PA ranged from 0.2 to 3.0 IU/ml. Intra-assay and
interassay coefficients of variation were 6.3 % and
7.8 %, respectively.
Statistical Analysis

Data are expressed as the mean &= SEM. Normal
distributions for the data on the percent increase in
follicle diameters, oocyte maturation (% GVBD) and
oocyte degeneration (% degeneration) were obtained
by arcsine transformation and assessed by analysis of
variance. Differences in PA activity in follicular tis-
sues and in the concentrations of P, E», and Ang II -
IR among the treatment groups during perfusion were
assessed by two-way analysis of variance, with the
two independent variables being the time of perfu-
sion and the treatment group. This analysis was fol-
lowed by Scheffé's test to determine the difference
between two groups. The correlation between fol-
licular growth and the secretion rate of Ang I -IR
was also evaluated by performing an analysis of vari-
ance. The regression line was estimated by using the
least-squares method of curve fitting. Differences
were considered statistically significant if the P value
was < 0.05.

Results

In the first experiment, ovulation failed to occur
in control ovaries treated with IGF- alone or in ex-
perimental ovaries treated with IGF- I plus IGFBP-
3 (Table 1). The addition of IGF- I to the perfusate
significantly increased in the mean diameter of fol-

Table 1 Effects of IGFBP-3 on IGF- I -induced follicular growth

IGE- 1 IGF- I (102 ng/mk) + IGFBP-3
(102ng/ml) 1 ng/ml 10 ng/ml 102 ng/ml 10% ng/ml
~ No. of ovaries perfused 24 6 6 6
No. of ovaries ovaulating 0 0 0 0
Folicle diamster {mm® ;45 605 1304006 138006 LIAL004 1374005
Before perfusion
12 h after perfusion 1.89+£0.07°  1.59+0.05¢ 1.54+0.05¢ 1.41+£0.07 1.43+0.06

4 Mean = SEM.

® P <0.001 compared with values before perfusion.

¢P <0.01 compared with values before perfusion.
4P <0.05 compared with values before perfusion.
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Fig. 1 Effects of IGFBP-3 on the IGF- I -stimulated
secretion rates of Ang II -IR in perfused rabbit ovaries.
Rabbit ovaries were perfused with 10% ng/ml of IGF-
I (O—0), or with 102 ng/ml of IGF- I plus IGFBP-3
at a concentration of 1 ng/ml (@—@), 10 ng/ml (&—=a),
102 ng/ml (M), or 10% ng/ml (&—4). The ovarian
secretion rate (pg/min/ovary) was calculated by mea-
suring the difference in concentrations of Ang II-IR
between venous and arterial samples. Data represent
the Mean + SEM of at least six ovaries from six dif-
ferent rabbits. Values with asterisks differed signifi-
cantly from values in ovaries perfused with IGF- I
alone; *P < 0.05, **P < 0.01, ***P < 0.001.

licles 12 h after perfusion. In the presence of IGF-
I and IGFBP-3 (102 to 103 ng/ml), however, the
follicle diameter 12 h after perfusion did not differ
significantly from that before perfusion. Exposure
to 102 ng/ml of IGF- I significantly enhanced the
secretion rate of Ang II -IR in perfused rabbit ovaries
within 2 h, increasing steadily throughout the entire
perfusion periods (Fig. 1). The concomitant addi-
tion of IGFBP-3 to the perfusate significantly re-
duced the ovarian secretion rate of Ang I -IR stim-
ulated by IGF- I . In addition, IGFBP-3 inhibited
the secretion of Ang II -IR in perfused rabbit ovaries
in a dose-dependent manner. The relationship be-
tween follicular growth and the secretion rate of Ang
II-IR in rabbit ovaries perfused with IGF- I alone
or with IGF- I plus different concentrations of
IGFBP-3 is shown in Fig. 2. The percent increase in
follicle diameter in the ovaries perfused with IGF-
I in the presence or the absence of IGFBP-3 for 12
h was significantly correlated with the secretion rate
of Ang II-IR at 12 h after exposure to IGF- I . The
addition of IGFBP-3 to the perfusate inhibited the
IGF- I -stimulated oocyte maturation in a dose-de-
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Fig. 2 Relationship between follicular growth and the
secretion rate of Ang Il -IR in perfused rabbit ovaries.
Ovaries were perfused with 102 ng/ml of IGF- I (O),
or with 102 ng/ml of IGF- I plus IGFBP-3 at a con-
centration of 1 ng/ml (@), 10 ng/ml (&), 102 ng/ml (M),
or 103 ng/ml (#). Six ovaries from six different rabbits
were used in each treatment group. The ovarian secre-
tion rate of Ang I -IR was calculated by measuring the
difference in concentrations of Ang II -IR between ve-
nous and arterial samples at 12 h after IGF- I admin-
istration. The diameter of each follicle was measured
at the onset of perfusion and 12 h later, and the percent
increase in each follicle was determined. Data on the
mean percent increase in mature follicles in one ovary
were subjected to arcsine transformation (follicular
growth index). A significant correlation between the
percent increase in follicle diameter and the secretion
rate of Ang II-IR was noted (r =0.5714, P < 0.005).

pendent manner (Fig. 3). There was no significant
difference in the percentage of follicular oocytes
showing evidence of degeneration between IGF- I -
treated and IGF- I plus IGFBP-3-treated ovaries.
The secretion rate of P in ovaries perfused with
IGF- I did not change significantly throughout the
entire perfusion periods (Fig. 4). In addition, the ad-
dition of IGFBP-3 to the perfusate did not affect P
production. In contrast, exposure to IGF- I signifi-
cantly stimulated E» production by perfused rabbit
ovaries. The secretion rate of E» reached maximal
levels 4 to 6 h after IGF- I administration and de-
clined gradually thereafter, returning to levels sim-
ilar to that before IGF- I administration. The addi-
tion of IGFBP-3 to the perfusate significantly re-
duced the IGF- I -stimulated ovarian secretion rate
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Fig. 3  Effects of IGFBP-3 on meiotic maturation (C—3) and degeneration () of follicular oocytes in IGF- I -
treated ovaries. Rabbit ovaries were perfused with 102 ng/ml of IGF- I , or with 102 ng/ml of IGF- 1 plus
IGFBP-3 at a concentration of 1, 10, 102, or 103 ng/ml. The degree of oocyte maturation in follicular oocyte
is expressed as the percentage of oocytes that achieved germinal vesicle breakdown (GVBD). The maturity
of oocytes and signs of degeneration were determined in each ovary. At least 34 oocytes were analyzed in
each treatment group. Data represent the Mean + SEM of six ovaries from six different rabbits. a, P < 0.05:

b, P<0.01; ¢, P<0.001.

Table 2 Effects of alR-3 on IG,,F‘ I -induced follicular growth and oocyte maturation

IGF- |
(102 ng/ml)
No. of ovaries pefsted 12
No. of ovaries ovulating 0
Follicle diameter (mm)# 1.30 + 0.07

Before perfusion
12 h after perfusion 1.92 + 0.094

Follicle oocyte®
GVBD (%)®

Degeneration (%)¢
4 Mean = SEM.

74.4 % 8.1¢

12.0 % 4.1

@IR-3  IGF-1 (102ng/ml)  medium
(1 pg/ml) + «IR-3(1 pg/ml) alone

6 6 1z

0 0 0
1.32+ 0.06 1.35 % 0.06 1.34 + 0.05
1.40 % 0.07 1.43 + 0.08 1.44 + 0.06
gAL 25 22.5+ 4.7 7.6+ 3.3
164+ 5.8 175£56 180+ 56

b Percentage of oocytes that achieved germinal vesicle breakdown (GVBD).
¢ Percentage of oocytes that showed evidence of degeneration.

4P <0.001 compared with values before perfusion.

¢ P <0.001 compared with values of ovaries treated with medium alone.
'P <0.001 compared with values of ovaries treated with IGF- I alone.

of Ez. The inhibitory action of IGFBP-3 on the se-
cretion rate of E> was dose-dependent between 4 and
6 h after exposure to IGF- 1 .

In the second experiment, neither ovulation nor
follicular growth was observed in ovaries perfused
with medium alone or with 1 ;zg/ml of @IR-3,a

monoclonal antibody to the type I IGF receptor

(Table 2). However, exposure to IGF- I resulted in
a significant increase in the mean diameter of folli-
cles. The concomitant addition of @IR-3 to the per-
fusate significantly inhibited the IGF- I -induced
follicular growth, because the mean diameter of fol-
licles 12 h after perfusion did not differ from that

before perfusion. The majority of follicular oocytes
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Fig. 4 Effects of IGFBP-3 on the ovarian secretion
rates of P and E» in IGF- I -treated ovaries. Rabbit
ovaries were perfused with 102 ng/ml of IGF- I (C—0O),
or with 102 ng/ml of IGF- I plus IGFBP-3 at a con-
centration of 1 ng/m! (@—@), 10 ng/ml (&—a), 102
ng/ml (M), or 103 ng/ml (). Ovarian secretion
rates of P and E> (ng/minfovary) were caluculated by
measuring the difference in concentrations between ve-
nous and arterial samples. Data represent the Mean +
SEM of at least six ovaries from six different rabbits.
Values with asterisks differed significantly from val-
ues in ovaries perfused with IGF- I alone; ¥*P < 0.05,
##P < (0.01. Values with daggers differed significant-
ly from values in ovaries before perfusion; TP <0.05,
H#P<0.01.

(>90 %) did not progress beyond the GVBD stage
in ovaries perfused with medium alone or 1 . g/ml of
aIR-3. Exposure to IGF- I significantly stimulat-
ed the resumption of meiosis in follicular oocytes
compared with the contralateral control ovaries. The
IGF- I -stimulated oocyte maturation was signifi-
cantly inhibited by the concomitant addition of @IR-
3 to the perfusate. There was no significant differ-
ence in the percentage of follicular oocytes show-
ing evidence of degeneration among the four

treatment groups. The ovarian secretion rate of Ang

cretion rates of Ang I -IR in perfused rabbit ovaries.
Rabbit ovareis were perfused with medium alone
(O—0), 1 pg/ml of aIR-3 (a—), 10% ng/ml IGF- I
(@—@). or 102 ng/ml of IGF- 1 plus | zg/mlof aIR-
3 (a—a). The ovarian secretion rate (pg/min/ovary)
was calculated by measuring the difference in concen-
trations of Ang II -IR between venous and arterial sam-
ples. Data represent the Mean £ SEM of at least six
ovaries from six different rabbits. Values with aster-
isks differed significantly from values in ovaries per-
fused with IGF-1 alone; *P < 0.05, #**P < 0.01,
##%P < 0.001. Values with daggers differed signifi-
cantly from values in ovaries perfused with medium
alone; P < 0.05, TP < 0.01, P <0.001.

I -IR in ovaries perfused with medium alone or with
«IR-3 remained low throughout the 12-h perfusion
period (Fig. 5). Exposure to IGF- I significantly
stimulated the secretion rate of Ang II -IR in per-
fused rabbit ovaries compared with control ovaries
perfused with medium alone at each duration of per-
fusion. The addition of a@IR-3 to the perfusate sig-
nificantly inhibited the IGF- I -stimulated secretion
rate of Ang Il -IR from 4 h of perfusion.
Intrafollicular PA activity in ovaries perfused with
medium alone remained low throughout the 12 h per-
fusion period (Fig. 6). The PA activity increased sig-
nificantly 2 h after exposure to 102 ng/ml of IGF- I
compared with control ovaries perfused with medi-
um alone. This PA activity reached maximal levels
6 h after exposure to IGF- I and declined gradually
thereafter, returning to levels similar to that in con-
trols by 12 h. The addition of either 103 ng/ml of
IGFBP-3 or 1 zg/ml of «IR-3 significantly inhib-
ited the IGF- I -stimulated intrafollicular PA activ-
ity. Ther was no significant differnce in the PA ac-
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Fig. 6 Changes in intrafollicular PA activity in per-
fused rabbit ovaries. Rabbit ovaries were perfused with
medium alone (O—0), 102 ng/ml of IGF- I (@—@), 102
ng/ml of IGF- I plus 10% ng/ml of IGFBP-3 (¢—¢), or
102 ng/ml of IGF- I plus 1 gg/mlof @IR-3 (a—a).
Ovarian perfusion was terminated before and 2, 4, 6,
8, 10, and 12 h after exposure to IGF- I . Values with
asterisks differed significantly from values in ovaries
perfused with IGF- I alone; *P < 0.05, **P < 0.01,
*#4P<0.001. Values with daggers differed signifi-
cantly from values in ovaries perfused with medium
alone; P < 0.05, TP < 0.01, 1P < 0.001.

tivity between the IGF- I plus aIR-3-treated and
control ovaries throughout the 12 h perfusion period.

Discussion

The present study confirmed previous data show-
ing that IGF- I significantly enhanced follicular de-
velopment, ovarian production of E», and oocyte
maturation in the in vitro perfused rabbit ovaries in
the absence of gonadotropin®-31). In addition, the ex-
posure to IGF- I in vitro significantly stimulated
the secretion rate of Ang Il -IR in perfused rabbit
ovaries. A functional local renin-angiotensin system
(RAS) is known to exist in the ovary!9 ~ 4, The find-
ings of higher follicular concentrations of prorenin,
renin, angiotensinogen and Ang II than their serum
levels in humans and the identification of an-
giotensinogen and renin mRNA in the rat ovary sup-
port the presence of a local RAS in the ovary!0: 13.
32.33), We previously demonstrated a direct effect of
Ang II on the rabbit ovary, implying that Ang II
plays a critical role in the processes leading to ovu-
lation!4.28.34)_The results of the present study sug-
gest that the effects of IGF- I are either exerted di-

rectly on the ovary or are mediated by an IGF- I -
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dependent process in rabbits, supporting the hy-
pothesis that Ang II and IGF- I, which are thought
to be important local regulators in the ovary, interact
with one another in the processes of follicular growth
and ovulation. By using standard radioligand bind-
ing and affinity cross-linking techniques, we also
demonstrated that the relative affinity of the IGF- I

receptor for IGF- I, IGF-1I, and insulin in rabbit
ovarian membranes exhibited typical type I bind-
ing characteristics®). In the present study, @IR-3 in-
hibited both the IGF- I -induced follicular growth
and the ovarian secretion rate of Ang II -IR, indi-
cating that IGF- I exerts effects through the type I

receptor in the ovary. However, exogenously ad-
ministered IGF- I did not induce ovulation in vitro
in the absence of gonadotropin, despite the signifi-
cant increase in ovarian secretion of Ang II -IR. This
implies that components, other than Ang II, within
the preovulatory follicular environment may also be
required for follicles to repture.

IGFBPs have been shown to enhance20: 3% or to
inhibit3¢ ~ 3% the biological actions of IGF- I on
various cells in vitro. The synthesis and secretion of
IGFBPs critically regulates IGF- I action at the tar-
get cell level even when the extracellular concen-
tration of IGF- I remains constant. Although this
development adds a new level of complexity to the
interaction of IGF- I at the celluar level, the pre-
cise biological roles of IGFBPs in the ovulatory
process remain to be clarified. We recently showed
that IGFBP-3, but not IGFBP-1, significantly in-
hibited human chorionic gonadotropin (hCG)-in-
duced ovulation and oocyte maturation in the in vitro
perfused rabbit ovaries3!. Additionally, the increase
in IGF- I mRNA levels in response to hCG3!) was
consistent with the increases in the ovarian concen-
tration of IGF- I and the production of IGF- I by
perfused rabbit ovaries after exposure to hCG39). In
the present study, IGFBP-3 significantly inhibited
IGF- I -induced follicular growth and oocyte matu-
ration in rabbit ovaries. Neither IGFBP-1 nor IGFBP-
3 potentiated stimulatory effect of IGF- I on fol-
licular growth?D, indicating that IGFBP-3 is a po-
tent inhibitor of IGF- I . These findings suggest that
IGFBP-3 may block the stimulatory effects of hCG
in the ovulatory process by neutralizing endoge-
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nously produced IGF- I . In IGF- I -treated ovaries
with or without IGFBP-3, as determined in the pre-
sent study, a significant correlation was observed
between follicular growth and the secretion rate of
Ang I -IR in perfused rabbit ovaries, suggesting that
IGF- I may enhance follicular development by stim-
ulating ovarian production of Ang II..

In the present study, IGF- I stimulated the mei-
otic maturation of follicle-enclosed oocytes in the
absence of gonadotropin, which is consistent with
previous data showing that IGF- I enhanced the
meiotic maturation of cumulus-enclosed oocytes in
rats#0) and humans*!. The concomitant addition of
IGFBP-3 to the perfusate inhibited IGF- I -induced
oocyte maturation in a dose-dependent manner, sug-
gesting a possible role for IGF- I as a mediator of
a positive signal that triggers oocyte maturation in
mammals. Furthermore, IGF- I -stimulated oocyte
maturation was significantly blocked by the con-
comitant addition of @IR-3, suggesting that the mat-
uration-promoting action of IGF- I may be mediat-
ed through the type I IGF receptor. An immuno-
histochemical study using a monoclonal antibody to
type I IGF receptors revealed the localization of
IGF receptors in oocytes*?). The present findings, as
well as those of previous studies*®- 41, suggest that
these receptors in the oocyte are functional. A study
conducted in Xenopus oocytes showed that IGF- I
induces oocyte maturation through a mechanism de-
pendent on a reduction in the intraoocyte cAMP con-
tent caused by the regulation of both oocyte
phoshodiesterase and adenyl cyclase*?. Although
most investigations of the biological action of IGF-
I have focused on the somatic cells of the ovary, it
seems highly likely that IGF- I interacts with
oocytes. The expression of IGF ligands and recep-
tor genes has been observed in the growing oocytes
of human infant ovaries as well as in mature oocytes
of adult ovaries, suggesting that IGF may be involved
in the process of oocyte growth and maturation*3: 44,
The potential for IGF- I to act at the oocyte level,
as indicated by the presence of receptors in oocytes,
and by the IGF- I -induced stimulation of the mei-
otic maturation, suggests that in the presence of en-
dogenous follicular factors and gonadotropins, IGF-

I may regulate the selection and meiotic matura-
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tion of oocytes during follicular development in vivo.
In addition, IGFBP-3 may exert an inhibitory signal
for IGF- I -induced oocyte maturation.

Several studies with mammalian models have
demonstrated the involvement of PA in ovulation
and have indicated its participation in several addi-
tional physiological processes occurring within the
ovary, including oocyte maturation, cumulus cell
expansion, and cellular remodeling and differentia-
tion.30:45 ~48) In addition to the well-known asso-
ciation of PA with the ovulatory processes, PA ac-
tivity has been shown to participate in the process
of follicular development; the administration of a
serine protease inhibitor into the rat ovarian bursa
not only reduced the number and size of antral fol-
licles but also caused an overall reduction in ovari-
an size*”). We recently showed that intrafollicular
PA activity was significantly correlated with follic-
ular growth in IGF- I -treated ovaries, suggesting
that IGF- I may enhance follicular growth by stim-
ulating PA activity®). Although growth factors are
well-known regulators of PA production, modula-
tion of PA activity by specific growth factors varies
widely depending on cell type3? =54, The stimula-
tory effect of IGF- I on PA activity in preovulatory
follicles is consistent with data showing that IGF-
I significantly enhances PA activity in rat astro-
cytes3¥. The increase in PA activity appears to be
mediated by the type I receptor in the ovary because
the addition of @IR-3 to the perfusate significant-
ly blocked the IGF- I stimulated intrafollicular PA
activity. The present study also suggests that IGFBP-
3 may contribute to the regulation of intrafollicular
PA activity during follicular development evoked
by IGF- I . Recent findings have demonstrated that
proteolysis of IGFBPs by various serine proteases,
including plasmin, appears to be a fundamental
mechanism in regulating the bioavailability of IGF-

I 55.56), Proteolysis of IGFBP-3 markedly reduces
its affinity for IGF- I and increases its dissociation
rate, thereby increasing the proportion of free IGF-

I and its availability to cells®). Ovarian granulosa
cells in pigs also secrete glycosylated IGFBP-3 in
vitro33:57), The increase in PA and plasmin activi-
ties in preovulatory follicles after exposure to IGF-

I may promote the proteolytic degradation of
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IGFBP-3. The postsynthetic regulation of IGFBP-3
by plasmin may result in an increase in the bioavail-
ability of IGF- I during follicular development.

Erickson et al.’® have demonstrated that IGF- I
is a potent positive regulator of aromatase activity
in human granulosa cells, and that the effect of IGF-

I is markedly enhanced by physiolgical amounts
of FSH or hCG. This suggests that IGF- I may be
an important component in the network of hormones
that ensures the generation of maximal rates of es-
trogen biosynthesis during follicular maturation.
IGFBP-3 has been shown to inhibit FSH-induced E;
and P production by rat and human granulosa cells in
vitro?!-39-60)_ Treatment with IGF- I alone increased
the secretion rate of E; but not P, in perfused rabbit
ovaries. The selective effect on ovarian E> produc-
tion has also been observed in rabbit ovaries per-
fused with GH3? or Ang Il . In addition, IGFBP-
3 significantly inhibited the IGF- I -stimulated ovar-
ian E» secretion, whereas IGFBP-3 had no
sognificant effect on P secretion. These results sug-
gest that IGFBP-3 and IGF- I may be important in
the control of ovarian E> production. Although these
data provide a new insight into the control of Ez syn-
thesis in the ovary, further studies are needed to elu-
cidate the relative contribution of intraovarian IGF-

I /IGFBP-3 in gonadotropin-stimulated E synthe-
sis in the ovulatory process.

In summary, our results showed that IGF- I sig-
nificantly enhanced follicular development, oocyte
maturation, intrafollicular PA activity, and the ovar-
ian secretion rate of E; and Ang II -IR. The stimu-
latory effects of IGF- I were blocked by IGFBP-3
in a dose-dependent manner. The ovarian secretion
rate of Ang Il -IR in IGF- I -treated ovaries, with or
without IGFBP-3, was significantly correlated with
follicular growth. In addition, «IR-3 significantly
inhibited the IGF- I -stimulated follicular growth
and intrafollicular PA activity, indicating that IGF-

I exerts its stimulatory effects through a type I re-
ceptor in the ovary. Our results suggest that IGF- [
may stimulate follicular growth, at least in part, by
stimulating ovarian Ang I production. Thus, IGF- I
and Ang II may interact with each other in the con-

trol of follicular development.
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PREDICTION OF THE RESPONSE TO CLOMIPHENE CITRATE
BY ULTRASONOGRAPHIC ASSESSMENT
OF ENDOMETRIAL THICKNESS IN AMENORRHEIC PATIENTS =

Sachiko NAKAMURA, Tsutomu DOUCHI, Hirofumi [JUIN,
Toshimichi OKI, Shinichi YAMAMOTO and Yukihiro NAGATA

Department of Obstetrics and Gynecology
Faculty of Medicine, Kagoshima University, Kagoshima 890, Japan ¢

Abstract: To investigate whether the response to clomiphene citrate (CC) can be predicted by en-
dometrial thickness at the first visit in patients with secondary amenorrhea, 29 patients with response
to CC (CC responders) and 22 patients who had no response to CC (CC non-responders) were enrolled.
Endometrial thickness was measured by transvaginal ultrasonography (US), and serum estradiol (Ez) level
was measured before the entire treatment regimen, and then all subjects were tested with progestin
withdrawal. To compare the capability of discrimination between the CC responders and the CC non-
responders among these three modalities, the sensitivity, specificity, positive predictive values, and
negative predictive values were calculated. Endometrium was thicker in CC responders than CC non- L
responders (P <<0.001). When the endometrial thickness predictable of the response to CC was set at 6.0
mm, the sensitivity was 86.2 %, specificity 77.3 %, positive predictive value 83.3 %, and negative pre-
dictive value 81.0 %. The positive predictive value of endometrial thickness for response to CC was
not inferior to the predictive value of 30 pg/ml in serum E; and progestin withdrawal.

Ultrasonographic endometrial thickness may be useful in discriminating CC responders from CC
non-responders before treatment. °
Key words: Endometrial thickness, prediction, response to clomiphene citrate, ultrasonography

(Jpn. J. Fertil. Steril., 42 (1), 22 - 26, 1997)

. endometrial thickness measured by US in first visit
Introduction

patients with amenorrhea.

Itise dingly difficult to determi heth
i xc.ee m.g y 4 icult to de ermm-e whe 'er Materials and Methods
amenorrheic patients will respond to clomiphene cit-

rate (CC) on their first visit. Progestin has long been Twenty-nine secondary amenorrheic patients with

advocated to predict the response to CC!2), Three
previous reports? ~5) demonstrated that progestin-
withdrawal bleeding can be predicted by endome-
trial thickness measured ultrasonographically. This
also suggests that the response to CC can be pre-
dicted by endometrial thickness at the first visit.
However, there have been no studies on the rela-
tionship between endometrial thickness and the re-
sponse to CC in amenorrheic patients.

The purpose of the present study was to investi-
gate whether the response to CC can be predicted by

response to CC (CC responders) and twenty-two sec-
ondary amenorrheic patients who had no response
to CC (CC non-responders) were enrolled in the
study. All the subjects were consecutively recruit-
ed from the Department of Obstetrics and Gynecol-
ogy, Kagoshima University Hospital from January,
1994 to December, 1994. Once menstruation had be-
come established, cessation of menstruation for more
than 6 months was defined as secondary amenor-

rhea. None of these patients had received hormonal

treatment for at least 3 months before the study. Pa-
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tients with hypergonadotropic hypogonadism and
hyperprolactinemia were excluded from the study.
CC responders included 20 cases with chronic anovu-
lation and 9 cases with polycystic ovarian syndrome
(PCOS). CC non-responders included 13 cases with
chronic anovulation, 5 cases with PCOS, and 4 cases
with amenorrhea associated with weight loss. The
diagnosis of chronic anovulation was clinical, made
in the absence of other obvious causes of normogo-
nadotropic or hypogonadotropic amenorrhea. PCOS
was diagnosed by the presence of perimenarchal
oligomenorrhea combined with an elevated serum
LH level and a normal FSH level, with an LH: FSH
ratio of at least 1.5. US was performed for all PCOS
women. However, the presence of enlarged or poly-
cystic ovaries was not mandatory for the diagnosis of
PCOS. All patients were subsequently treated with
CC to induce ovulation. CC was administered ini-
tially at a dose of 50 mg/day for 5 days from the 5th
to the 9th day of the cycle; this was gradually in-
creased, if necessary, each month to 150 mg/day for
5 days. The ovulation was confirmed by US and later
by midluteal serum progesterone concentration of
10 ng/ml or higher. Patients who never ovulated after
any dose of CC were defined as CC non-responders.

Baseline characteristics such as age (years), height
(cm), body weight (BW, kg), body mass index (BMI,
weight (kg)/height (m)?) ), and duration of amenor-
rhea (months) were recorded in each case. Serum
LH, FSH, PRL, estradiol (E>), progesterone levels,
and endometrial thickness were compared between
the two groups. These amenorrheic patients were as-
sessed with regard to the following: endometrial
thickness measured by US, serum E; level, and re-
sponse to progestin testing. Discrimination between
CC responders and CC non-responders was com-
pared among these three modalities. The cutoff thick-
ness of the endometrium was determined by the re-
sponse to CC. The sensitivity, specificity, positive
predictive value, and negative predictive value were
calculated and compared to those of the serum Ez
levels and the progestin withdrawal test.
Progestin testing

After endometrial assessment and blood sampling
for hormones, each subject received dydrogesterone

10 mg orally daily for 5 days, and a follow up visit

S. NAKAMURA et al.
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was scheduled for 3 to 4 weeks later to record the
presence or absence of withdrawal bleeding. With-
drawal bleeding found within 3 ~ 7 days of com-
pletion was defined as progestin positive. Patients
with spotting or no bleeding were defined as nega-
tive.

Measurement of endometrial thickness

Endometrial thickness was measured in each pa-
tient by an experienced transvaginal ultrasonogra-
phy examiner (S.N.) using a Mochida Sonovista-SL,
Model MEU 1577 (Mochida Inc., Tokyo, Japan) with
a 6-MHZ transvaginal transducer. The maximal an-
terior and posterior endometrial thickness in the di-
rection of the major axis of the uterine body were
measured®.

Hormones assay

Serum Ey, LH, FSH, PRL, and progesterone lev-
els were determined, by commercially available ra-
dioimmunoassay kits in blood collected at the first
visit (Daiichi- E2, LH, FSH, PRL, and progesterone
kits, respectively: Daiichi Radioisotope Co.,Ltd.,
Tokyo, Japan). Before sampling, we confirmed that
the patients had received no hormone preparation
for 2 months or more.

Full informed consent was obtained from each
subject and the study was approved by the Hospital
Ethics Committee.

Statistical analysis

The statistical significance of the differences was
assessed by Student's t-test or Chi-square test, as ap-
propriate. P < 0.05 was considered statistically sig-

nificant.
Results

Table 1 presents patient characteristics, hormon-
al data, and endometrial thickness by response to
CC. No significant differences were observed in age,
duration of amenorrhea, height, body weight, serum
LH, FSH, and PRL levels. Serum progesterone lev-
els at an initial visit in all patients were less than 1
ng/ml. However BMI were significantly lower in CC
non-responders (P < 0.05). This is probably because
the CC non-responders included patients with long-
standing amenorrhea associated with weight loss.
Serum E» level was significantly higher in CC re-
sponders (P < 0.001). The endometrium was sig-
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Table 1  Patient characteristics, hormonal data, and endometrial thickness by response to clomiphene citrate

CC responders CC non-responders P
N o 29 22 -
Age (y) 26.5+7.0 252+52 NS
Duration of amenorrhea (m) 4.0+ 7.2 16.5 £8.1 NS e
Height (cm) 154.0£5.8 156.2 +6.1 NS
Body weight (kg) 547+ 11.3 51.2+10.1 NS
BMI (kg/m?) 23.1 4.7 20.5+4.4 <0.05
LH (mIU/ml) 8.916.3 9.1t6.4 NS
FSH (mIU/ml) 55+1.9 71221 NS
PRL (ng/ml) 18.7+5.9 19.2+6.2 NS [
E> (pg/ml) 51.9+229 21.8t11.7 < 0.001
Endometrial thickness (mm) 9.714.1 5.4+32 < 0.001

CC = clomiphene citrate.

BMI = body mass index (weight (kg) /height (m)?).
NS = not significant.

Data are presented as Mean = S.D. or N.

Table 2 Response to clomiphene citrate and
endometrial thickness

nificantly thicker in CC responders (P < 0.001).
Table 2 shows the response to CC and endome-

trial thickness. When the endometrial thickness pre- Endometrial thickness (mm)

@
dictable of the response to CC was set at 6.0 mm, - = 6.0 <6.0 3
the accuracy was superior to the values found with CC responders 25 4
the endometrial thickness at 5.0 mm or 7.0 mm. Five CC non-responders 5 17

sensitivity = 86.2 %
specificity =77.3 %
positive predictive value = 83.3 %
negative predictive value = 81.0 %

cases with endometrial thickness = 6.0 mm were
CC nonresponders, with 4 showing evidence of
PCOS, and one case showing chronic anovulation.

Table 3 shows the response to CC and serum E; lev- e
els. When the serum E; level predictable of the re- Table 3 Response to clomiphene citrate and serum
sponse to CC was set at 30 pg/ml, the accuracy of estradiol levels
30 pg/ml was superior to the values found with the Serum estradiol levels (pg/ml)
serum E; level of 20 pg/ml and 40 pg/ml. Table 4 =30 <30
shows the response to CC and progestin withdrawal CC responders 22 7
test. CC non-responders 8 14
Positive predictive values of endometrial thick- ﬁensi.tiyi.ty i75'92"
ness were not inferior to serum E> and progestin ;zi?tlif\l/zl;};e;iﬁcfi.\?e/ovalue =73.3%
withdrawal. However, negative predictive values negative predictive value = 66.7% °
were significantly lower in endometrial thickness
and serum E; than progestin withdrawal (P < 0.05). Table 4 Response to clomiphene citrate and
progestin withdrawal test
Discussion ' Positive progestin Negative progestin
CC has been widely used as a primary treatment ~ withdrawal test  withdrawal test
for ovulation induction in anovulatory patients. CC CC responders 29 0 -
is indicated for anovulatory patients with evidence of CC non-responders 6 16

follicular function and adequate endogenous estro-
gen but lacking adequate and cyclic stimulation by
pituitary gonadotropic function?”). Both progestin

sensitivity = 100%
specificity = 72.7%
positive predictive value = 82.9%
negative predictive value = 100%
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testing and direct assay of serum Ez level have been
clinically used as indicators of the likely success of
CC administration'- 2). However, there have been no
indicators to predict whether amenorrheic patients
would respond to CC at the first visit. In this regard,
Takahashi et al.3) reported that ultrasonographic
ovarian features can in part discriminate the CC re-
sponders from the CC non-responders in PCOS pa-
tients. However, the relationship between endome-
trial thickness and the response to CC in anovulatory
patients has not been previously studied.

In the present study, we demonstrated that the re-
sponse to CC can be predicted by endometrial thick-
ness at the first visit in amenorrheic patients. The
positive predictive value of endometrial thickness
was not inferior to serum E; and progestin with-
drawal. Our observation supports the concept that
endometrial thickness is similar to a bioassay for
serum E3 levels during stimulated and spontaneous
menstrual cycles® = '), and also persistent during
anovulation3 ~ 5. To establish serum E; level in
amenorrheic patients, complicated and expensive
laboratory tests must be performed”). A single de-
termination may not accurately reflect the overall
E> production and secretion because of fluctuations
in serum E levels?). These findings suggest that
measured endometrial thickness appears to be a bet-
ter assay of endometrial estrogen response than
serum E». In addition, the technique is painless and
safe and can be performed in the office quickly. Tak-
ing these findings into consideration, the clinical
usefulness of US assessment of endometrium is su-
perior to that of one point Ez assay in predicting the
response to CC.

Five cases with endometrial thickness = 6.0 mm
were CC non-responders, with 4 showing evidence
of PCOS. Most patients having clomiphene failure
in spite of progestin withdrawal may be related to
PCOS!2). Indeed, in the present study, 6 cases were
CC non-responders despite positive progestin with-
drawal, with 4 showing PCOS. Thus, in patients with
PCOS, ovarian features (ovarian volume and number
of follicles) by US may become an adjunct indica-
tor of the response to CC?). »

Though the differences in endometrial thickness

are highly significant between responder and non-

S. NAKAMURA et al.
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responders groups, 4 patients had an endometrial
thickness of < 6.0 mm, yet responded to CC thera-
py. This indicates that even patients with a relative-
ly thin endometrium should have a trial of CC ther-
apy, especially in view of the fact that the alternative
regimen with gonadotropin is associated with high-
er cost, as well as significant complications and side
effects. On the other hand, no patients with negative
progestin withdrawal responded to CC. This find-
ing suggests that progestin withdrawal is a better
predictor of response to CC than US. Additionally,
ultrasound is expensive, whereas giving a progestin
withdrawal test is much less expensive and seems
to measure the same endocrinologic properties that
the endometrial thickness measures3-5). Today, most
clinicians would try the clomiphene even if there
was no response to the progestin withdrawal. When
the clomiphene trial is not successful, the clinician
can move on to gonadotropin therapy. Thus, it makes
sense to try clomiphene without regard to endome-
trial thickness.

On the basis of these results, we conclude that ul-
trasonographic endometrial thickness can distinguish
clomiphene responders from non-responders before
the treatment regimen is begun. The clinical useful-
ness of endometrial thickness in predicting ovula-

tion with CC may be superior to one point E; assay.
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OBUIRA & SRS TEAESE & OB A B U, SV YEAITRE DB 3 2 HURIE O A TE b & b
f&ﬁtf GRS EBRE S O A X AR T, BOETED & 5 1286, BIAS SR E FR S 43.8%), IF °
FRPEAE (33.6%) L A2 <, ﬁﬁﬁmfm%@fiﬁﬁ%ﬁkaémo&%ﬁmmﬁu7wm B
WTHLY 7 3 Y THURREESNI A B IS SR TH - 7. , MENESERA %17 > 72 141 BIrPRes & 2 o 50
DYV AT E 7211260 TlE, QA,QG&$K%H@MEM%8%VG%U HEIIERTH 7.
DLEDORREY, TIHEGNC BT B0 7 397 - b 7377 1 AlgA, IgG, IgMIARE SR E
W7 T IVT - P T aAVT A A BAEGEOREE FUZE b %) I EEATHE O RIE X BT B 70
DI N BL AW SN E Ko, -
F—O—=R:1253V7 - FFaxT 1A, JEHALTE, L2 T 3 Y THUR
(Jpn. J. Fertil. Steril., 42 (1), 28 - 33, 1997)
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59, BUEANORYAIE DOBLETE & v, T T Hysterosalpingography (HSG), MEHESED L < ‘i a
SRR LI EAATAE & 47 & 24\ & OHIE A % 1 B & ) IR & Z O REOIRRE # 3 C & 724851
HEINTVDE 9, PIREFOHEREROZ L & DAFFERZE R WG L L. WROFHERITZ.0
o, FEEEICB2IERINOEENTTICA i, NERIRE 144, TH40ETH- 72 W4
<,L#$@%W@%Eﬁ&ﬁﬁ%f@%tb,7 DYFETTHRAL, A& b IR L S nz216 L,
FIVT - bTART 4 AL BIVEUARTEOS PR DBLRMEILEED 2 b PRI A 7 &R 5380
%uﬁm%?»wwwﬁﬁuﬁmuéﬂﬁ.%wt H7Z 1286135 L OCBLHEED b D 13661 TH - 72 .
O, HEHHIIEE 1B MRIC BV TR % 5 4 (Table 1). A BIOHIERH AT L% 58+ 2 &, B
ELTEO - ANF4H 75 IVTIgA, IgG, IgM WD S 0 LSS INERFAS L <3N R
ZMET S EIZED, PURMIFTER B X OB EDIHDHHDONHI% % Eofgb %, BhEtkn %
EIVEVEARITRE & OFEME& et L, IR AT W36 BIIZOWTIE, ZFORENIS I EE)
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Table | ~ Tubal findings of infertility
~ Tubal abnormé]ily (—) - 221
Tubal abnormalﬁy (+) patency (7+) 128
patency (—) 136
©(N:485)

Table 2 Classification of tubal abnormality

~ patency (+) peri fimbrial adhesion 56 (43.8%)

B & (128) peri tubal adhesion 43 (33.6%)
b5 YT RAEORE S, TSSO, T 3 peri adnexal adhesion 6( 4.7%)
~ ol RCH. » HE > .
tal adhes 4( 3.1%
V7 - b7a%T 4 AHUE £ DNA 70— THII TR Ogllend achesion 19E148€/0;
others .8%
#FL, MEOHZ T IVT - b7 377 1 AHiKIgA, : ’ = , ‘
L G e patency (—) occlusion of interstitial portion
IgG, IgM?'t'I?- 4‘}\7 4#(%_;?@‘“@[,71. Jf (136) 49 (36.1%)
0 ANTAFEOWEREE, 77377 - bT occlusion of fimbria (hydrosalpinx)
a3 F 4 ALKROFEEEB (EA/ME) ZHUE L LT 24 (17.6%)
AL L7-~4 707 L — b &3 5 EECIE occlusion of isthmus 21 (15.4%)
EHETHY, BE, HEEIIEL TV T IV occlusion of ampulla 18 (13.3%)
THURBIE S ETH B (Fig. 1). others 24 (17.6%)
# * Table 3 Positive rate of Chlamydial antigen in
1) MEREMEER - inf?r(ilirty )
HEBIO ) b FEEE BTS2 7 3 Y THER nlorbrgz;l abt.L%rmal
u : €S
HEfTWEz462610 9 B, BBl 16613.5% 247 e
—— ) . patients 462 221 241
fEL7z. 72, PR IEREECIZ 221509 361 1.4%, 9 e 6 ; (4
e s g — . positive 3 3%
R TIX 241 BIFP 13615.4% Btk TR o b7
E"Ti?f( B 135 ARA R TR positive rate  3.5% 1.4% 5.4%
Ao DR
PllgA, IgGILABMERIZOWTAHRL &, JIEIEE
BETIZ 22160 3361 14.9% 75 1gA, 1gG & b Bk Tdh HaC iME CHs
STDITH LT, SHERHBECIE26401111 1005137.9% - NHZ
HIgA, 1gG & bIZHETET, AEICEFICHEELFT - -
< SFE ) 7 AT - 3 3
L, EORTRBBLDL\CITIEIA, G L b (3,5,3',5™Tetramethylbenzidine)
Intermediate (Blue)
Horseradish complex
peroxidase
Humen l«——H2504
serum Second
L 4
Anti-Human IgA (Aba)
or Antl-Human IgG (Abz) HaC CHa
HN:@:C}:NH (Yellow)
HaC CHs
e ) l
. ) -

_

&
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BB A5 23R8 S 4172 (Table 4 ).
3) FREBF MBI D3 A1

DEINY T ITVTHEETEROIgA, 1gG, IgM
PURMIIZ DWW TR a2 N2 7. BB TEBI 0 75%
(12.716) PIgAFETETH Y, 1gG 2DV TI393.8%
(15.716) D TH - 72 1gMIZBI L TlE, Hlsiky
P16 B 4 BID AP PET, IgMEURDE T 5 Ik
Yt BIAMNE B 2 7R 3725, 3 AR D ICHUR A
TIL720I0L ) BHEEMEONb DL BN
L. IS 3FEOHUER PSR L o b ok, T
PR ABUE L TW A b Ot w5
DOFF OB T EHEOPIE DM I e b, —F
HEREPZIE R B2 T I VTSR L TV B o —
AWH N, MR TEGALDGEHEIZ L) BIATH L
THHRMOHE IR ET 5720, 2ok
) BAERATREN/ 2L D EBDND (Table 5).
4) BERRSE (C & 2 BEENAR R & H i

il 2BV TE L DIEF AR & L THRE 2R

Table 4  Anti-Chlamydial antibody in infertility
N: 485

antibody ~ normal tubes  abnormal tubes
CIgA IgG 221 264

F + 33(14.9%) 100 (37.9%) *
R 12 ( 5.4%) 25 ( 9.5%) *
= 4 8 ( 3.6%) 21 ( 8.0%) *

118 (44.6%)

168 (76.0%)
(%p<0.001)

Table 5 Relationship between antigen and antibody
in infertility

IgA IgA
+ — pOSlIlVC rate
antigen + 12 4 75%
(cervix) — 158 3L 33.7 %
total 170 315 485
G 1G
—+ — pOSlthC rate
antigen -+ 15 1 938%
(cervix) — 147 322 313 %
total 162 323 485
' IgM CIgM
+ = positive rate
7antigen + 4 12 259%
(cervix) — 62 407 13.2 %

total 66 419 485

IIEMATE R F 2B B30 7 2 ¥ 7HUk

HAAERRE 4251 5

A D720, HSGIZ & BINE & 2D OFmIZ & )
P DIRREZ T L 72 b D % G THET 2 (T 5 7245,
LN MEELRTRATREORFE V) 2 LT, T8
T A= 7P b2 &) T AL S 7z 141
BllZoWT, PR SEEE L LW BRI TRE 21T
o7z, ZORE, BEERICL Y INEORE D S
N2 B VT, 1gA, IgGHUkE bICHEILS
NG HEBIAHEAE L 72 (Table 6). 7245, 4 fat
X, ZHiICB W TirbN720, AFSOREA 2
T X A5 T Tz,

5) BRERRR & IgA, IgGHLAD COIE

IEREGRA ORI S 72141 B2, #1277 T 3
T IgA, IgGHUKED Y v N AT A > 7w 7 2 (COD
WZDOWTHRE T4 &, COINEL % 513 L EREsEmT
BICRENSHLLODIER L DVAEEISL DD, &
TSR R 7 T 3 ¥ THAAEHER D B
Mo e bR STHY, COlFEfEs V) 2
ERZTTHEI RO ERERE &I 51213, &
BRI GHHPLETH D EBbND (Fig. 2).
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ABTHE % LRG0 B & SR PEANIESE A3 300
Fa L5 ESNTWAEY, EFE, FORKROKN
73Chlamydia trachomatis B4 ASHEIEPI T K L, P4
JEIDRAEEAG % ol & L 720 PSEIE 2 b & 7o BN
EOHBTHLEEA VDML LI IZh o7, 1Y
DPOHE IR A NS DR T2 TE 7
B, CIHIEES HICHEE LRI A LITORTE
726100, ZOFER 25 3T TG L INEAIT L O
B, LOfErLdbol S0, RTERSE
RRNILAE &, V9 IVTREOEED B VLY
T IVTEEOBEIIOWTORENIEENE LD
Wl ofz, LLads, JFUREKREAITZEA LD
EFEEEICBWT{ThNAT-0, NIERE T
G ETLEEND 7 5 3V T REREOFEDHEIZIZ

Table 6 Laparoscopic findings and positive rate of
anti-Chlamydial antibody in infertility
N: 141

Niarﬁtibody 7 normal tubes  abnormal tubes
IgA 1gG 29 12
o+ 4 5(17.2%) 49 (43.8%) *
SlF = 1 (3.4%) 12 (10.7%) *
— I 2 (6.9%) 11( 9.8%) *
- - 21(72.4%) 40 (35.7%)
- (¥p<0.01)
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normal_

abdominal findings
abnormal
abdominal findings

IgG

80

-1.11 1.11- 2.00- 3.00- 4.00- 5.00- 6.00- 7.00-
cut off index

1.11- 2.00- 3.00- 4.00- 5.00- 6.00- 7.00-
cut off index

Fig. 2 Laparoscopic findings and cut of index
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In order to clarify correlation between serum antichlamydial antibodies and infertile women, IgA, IgG and
IgM antibody titers against chlamydia trachomatis were measured using single antigen (L2) immunoperox-
idase assay. (Sero ELISA Chlamydia; Savyon Diagnostics Ltd.) We classified tubal abnormality with HSG
or laparoscopic findings in infertile women. In 221 patients of the normal tubal group 45 patients (20.3%)
were IgA positive and 41 patients (18.5%) were IgG positive. In 264 patients of the abnormal tubal group,
125 patients (47.4%) were IgA positive and 121 patients (45.9%) were IgG positive. It is clarified that an-
tichlamydial IgA and IgG positive rates were significantly higher in the abnormal tubal patients (p<< 0.001).

In 141 patients were investigated with laparoscopic findings, abnormal salpinx findings were seen in 54.5%
(61 ./ 112) of serum antibody positive cases (p < 0.01).

The results of this study clarified the antichlamydial antibodies indicated to previous chlamydial infection
in tubal infertility patients. These results suggest that laparoscopic examination is necessary to be performed
in chlamydial antibody-positive infertile women.

Key words: chlamydia trachomatis, tubal infertility, antichlamydial antibody
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ANALYSES OF EARLY DEVELOPMENT AND
CHROMOSOMAL CONSTITUTION OF
TRIPRONUCLEAR HUMAN AND MOUSE EGGS
FERTILIZED IN VITRO

Midori YOSHIZAWA
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Faculty of Agriculture, Utsunomiya University, Utsunomiya 321, Japan

Yasuhisa ARAKI and Mitsuhiro MOTOYAMA
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Abstract: Developmental ability and numerical constitution of chromosomes were analyzed in human

and mouse eggs, which were determined to be tripronuclear eggs at the 1-cell stage after in vitro fer-

tilization and incubation.

Most mouse blastocysts developed from these eggs showed normal diploidy, while only 18.4 % ( 7./ 38)

of the blastocysts showed triploidy. In tripronuclear human embryos, some embryos showed triploidy

also. In seven out of sixteen human embryos judged as tripronuclear eggs at the 1-cell stage by the

number of pronucleus, chromosomal anomalies were found as follows: five embryos showed triploidy,

one mixoploidy of 2 n/n, and one aneuploidy. No correlation was found between the cleavage patterns

and karyotype of tripronuclear eggs in the resultant of human embryos.

The results of the present study showed that only a part of tripronuclear eggs develop into triploids.

Key words: in vitro fertilization, human embryos, mouse embryos, tripronuclei, triploid

(Jpn. J. Fertil. Steril., 42 (1), 34 - 38, 1997)

Introduction

Advanced reproductive technology in mammals
has wide application to many fields including human
reproduction, especially in vitro fertilization tech-
niques routinely used as a therapy for human steril-
ity. However, increasing abnormalities in the process
of fertilization and development have been seen in
in vitro fertilization of mammals, including
polyspermy, polygyny, fragmentation and degener-
ation, due to high sperm-concentration, aging of
eggs, and other causes (Trounson et al.D). It is well
known that high sperm-concentration causes high
polyspermy (Fraser et al.2), Englert et al.3)). How-
ever, in human in vitro fertilization programs, a high-
er sperm-concentration than that of in vivo envi-

ronment is needed to gain a high fertilization rate.

Therefore, in human eggs fertilized in vitro, inci-
dence of tripronuclear eggs is higher than that in in
vivo fertilization (Dandekar et al.¥)). These tripronu-
clear eggs have never been retransferred to the moth-
er's uterus because they will become triploids, which
have a possibility of developing into potentially
abortive embryos. Almost all the triploids cease de-
veloping until mid-pregnancy (Niemierko%)). A
human triploid is very rarely found as a newborn
(Blackwell et al.®). However, there has not been
enough research to know whether all of the tripronu-
clear eggs become triploids or not, although there
are some studies related to tripronuclear human eggs
(Kola et al.?),

To give insight into the development of tripronu-
clear human eggs, the present study undertook to de-

termine the incidence of the resultant triploidy in
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mouse tripronuclear eggs and to compare the sur-
vivorship of tripronuclear human eggs to that of
mouse eggs. To accomplish this purpose, we ana-
lyzed chromosomes of tripronuclear mouse and

human eggs divided after in vitro fertilization.
Materials and Methods

Female mice of (BALB/c X C57BL/6) Fy, 2- to 4-
months old, were superovulated by an injection of
5 IU PMSG followed approximately 48 hours later
by a 5 IU hCG injection.

The technique of in vitro fertilization in the mouse
was made basically according to the previous report
of Yoshizawa et al.¥» TYH medium used in the pre-
sent study (Toyoda et al.?’) was a modified Krebs-
Ringer bicarbonate solution containing 119.37 mM
Nacl, 4.78 mM KClI, 12.6 mM CaCl, - 2H20, 1.19
mM KH>PO4, 1.19 mM MgSO4, 25.07 mM
NaHCO3, 1.0 mM sodium pyruvate, 5.56 mM glu-
cose and 4 mg crystalline bovine serum albumin/ml,
supplemented with 50 2 g/ml streptomycin sulphate
and 75 ;2 g/ml potassium penicillin G. Sperm sus-
pensions from cauda epididymides of ICR male mice
were incubated for 2 hours. To induce polyspermy,
2 mM caffeine was administered to medium
(Yoshizawa et al.®)) and high final sperm-concen-
trations (2000 sperm/z 1) of 10 times the conven-
tional level were adopted. At 2 hour intervals, be-
ginning 10 hours after insemination, the pronuclei
of eggs were closely observed for counting, by means
of rolling the eggs to avoid a mistake for a polar
body, by a stereomicroscope of 140 times the mag-
nification. The eggs with polypronuclei were clas-
sified by the number of pronuclei, and they were in-
cubated until the blastocyst stage. When the classi-
fication was difficult, the eggs were excluded from
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incubation. We consider that the classification of
polypronuclear eggs is reliable enough because of
the correct judgement (92 %, 23/ 25) in the eggs
fixed immediately after counting the number of
pronuclei.

After treatment with 30 ng/ml vinblastine sulfate
for 10 hours, many mouse blastocysts but some of
them for embryo-transfer were made as chromosome
samples. Chromosome preparation was performed
by the method reported previously with mouse em-
bryos (Yoshizawa et al.!0)).

Until now, whenever tripronuclear human eggs
were caused by conventional in vitro fertilization,
all of them were discarded. In the present study, how-
ever, human eggs were checked for the number of
pronuclei at 18 to 20 hours after insemination, the
tripronuclear eggs were observed for their cleavage
pattern for 1 or 2 days and then treated in 30 ng/ml
vinblastine sulfate solution for 10 to 14 hours to ac-
cumulate metaphase figures. For chromosome prepa-
ration, embryos were placed in 1 % sodium citrate
solution for 15 minutes and fixed mildly with a small
volume of a mixture of 1 part acetic acid to 1 part
methanol (Yoshizawa et al.!'!). Each embryo was
individually put onto a glass slide and refixed with
several drops of the fixative. After staining chro-
mosomes with 2 % Giemsa solution for 10 minutes,
the embryos were checked by a microscope for their
normality and number of chromosomes.

All of the data obtained was statistically analyzed
by the y 2-test.

Results

Almost every tripronuclear mouse egg, which was
classified by the number of pronuclei at the pronu-
clear stage, divided into 2 cells at a rate of 94.3 %

Table 1 Development of mouse eggs classified by the number of pronucleus after fertilization in high sperm-

concentration and caffeine-containing medium

No of eggs No. of embryos developed to
fentilized 2-cell (%) morula (%) blastocyst (%)
2PN 294 251 206 125
(85.4) 2 (70.1) (42.5)b
3PN 159 150 121 103
(94.3) a (76.1) (64.8)°

a, b: Siigﬁiifiircam differences between the values marked—b);ithe same superscript letters at P < 0.05.
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Table 2 Incidences of triploidy in mouse blastocysts derived from embryos classified by the number of
pronucleus
No. of embryos
prepared with metaphase plates (%)  diploidy (%) triploidy (%)
2PN 125 92 (73.6%) 92 (100%) 0
3PN 64 38 (59.4%) 31 (81.6%) 7 (18.4%)

Table 3 Chromosomal analysis of tripronuclear human eggs

No. of eggs

No. of blastomeres examined with metaphase 2n ' 3n 2 n/n others
I cell 1 1 " 1
2 cells 6 3 2 il

(2 cells+extrusion) CL) (1)
3 cells 5 4 2 1 1
4 cells 13 5 4 1
5, 6 cells 6 0
7, 8 cells 8 3 I 2
fragmented 1 0

Total 40 16 (40%) 9 5 1 1

(1507 159), and developed into the morula (76.1
%, 121 ,/°159) and blastocyst stages (64.8 %, 103 /
159) (Table 1). The dividing rate into the 2-cell stage
and the development rates into the morula and blas-
tocyst stages in dipronuclear eggs were 85.4%
(251,7°294),70.1 % (206 / 294) and 42.5 % (125 /
294), respectively. The dividing rate into the 2-cell
stage and the development rate into the blastocyst
stage were significantly higher in the tripronuclear
eggs than the dipronuclear eggs, but there was no
significant difference between the two groups in the
development rate to the morula stage.

Many of blastocysts examined as chromosome
samples showed metaphases, 73.6 % (92 125) in
dipronuclear eggs and 59.4 % (38 / 64) in tripronu-
clear eggs. All of the blastocysts derived from nor-
mal dipronuclear eggs were determined to be diploids
by chromosomal analysis. Of the embryos derived
from tripronuclear eggs,only a few showed triploidy
(18.4 %, 7./ 38), while the rest showed diploidy
(Table 2).

The results of chromosomal analysis of human
embryos derived from pronuclear eggs are shown in
Table 3. Only 16 out of the 40 embryos examined
had mitotic metaphase chromosomes; of these, 9 em-

bryos were normal diploids (Fig. 1), 5 embryos
showed triploidy, one was a mixoploid of 2 n/n, and
one was an aneuploid. With respect to cleavage
stages and chromosomal composition, one undivid-
ed egg showed triploidy, while diploidy and triploidy
were observed in every embryo group that divided
into various cleavage patterns. No significant rela-
tionship was found between cleavage patterns and

chromosomal composition in human eggs.

R

Fig. 1 A mitotic metaphase figure showing normal
diploidy (2n = 46) in a 3-cell embryo derived
from a tripronuclear egg. Every metaphase of
three cells of this human embryo was diploidy.
(Giemsa stain)
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Discussion

It has been reported that incidences of triploidy
become higher with the usage of in vitro fertiliza-
tion techniques, high sperm-concentrations of in
vitro fertilization (Fraser et al.2)), superovulation
treatment with PMSG (Maudlin et al.!)), egg-aging
(Takagi et al.'9), and administration of caffeine to
media of in vitro fertilization (Yoshizawa et al.®).
In human in vitro fertilization,the diagnosis of nor-
mal eggs is done at the pronuclear stage by obser-
vation of the number of pronuclei (Trounson et alV).
When eggs having more than three pronuclei were
found, all of the eggs were discarded because these
triploids would eventually die by the middle stage
of pregnancy (Trounson et al.D). In the present
study,the dividing rate to 2 cells and the develop-
ment rate to blastocysts in the tripronuclear mouse
eggs were significantly higher than those of dipronu-
clear eggs, however, we have haven the different re-
sult that there was no significant difference between
dipronuclear mouse eggs and tripronuclear ones in
the pre-experiment of the present study. These re-
sults suggests normality of the developmental abil-
ity of tripronuclear mouse eggs, although it has been
reported that polyploidy balefully affects develop-
ment of the embryos (Boyers et al.!4)).

The resulting tripronuclear human eggs in the pre-
sent study have shown a low incidence of triploidy,
and Kola et al.7) have also demonstrated that only
24 9% of tripronuclear human oocytes develop into
triploid embryos after the first cleavage division. It
is a very difficult and important problem to clarify
how many tripronuclear eggs develop into the re-
sultant triploids. However, if we can know how the
survivorship of triploids is determined we will be
able to establish more useful and safe procedures of
in vitro fertilization programs used for human steril-
ity. With respect to tripronuclear mouse eggs, the
present study also shows that only a minority of the
tripronuclear eggs developed as triploids into the
blastocyst stage. It is well known as physiological
polyspermy that many spermatozoa enter large yolky
eggs, such as those of birds, reptiles, etc. These
spermatozoa entering the cytoplasm form pronuclei,
but only one of the male pronuclei unites with the
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female pronucleus, and excess male pronuclei do not
join in syngamy (Austin'®). This similar mechanism
may be present also in the mouse eggs. By chromo-
somal analysis of first cleavage mouse embryos clas-
sified as tripronuclear ones, we are finding that each
embryo has the alternative chromosome complement
of three haploid groups, one dipoloid and one hap-
loid, or a triploid (unpublished data). A more de-
tailed chromosomal study of tripronuclear embryos
at the 2-cell stage or more developed stages is need-
ed to ascertain whether an excess of pronuclei is ex-
cluded from syngamy of male and female pronuclei
at fertilization, or if the development of the tripronu-
clear eggs stops during cleavage. These results will
be published elsewhere.

In the present study, no correlation was found be-
tween the cleavage patterns and karyotype of
tripronuclear eggs in the resultant of human embryos,
although it has been reported that there is a correla-
tion between the pattern of the first cleavage divi-
sion and the subsequent karyotype in triploid em-
bryos (Kola et al.”). For example, Kola et al.”) have
described that 3-cell embryos derived from tripronu-
clear eggs showed severely abnormal chromosome
composition, not diploid and not triploid. However,
similar 3-cell embryos in the present study have
shown normal chromosome composition: 46 chro-
mosomes. Furthermore, in the present study triploids
were found in various stages: 1-cell, 2-cell, 4-cell
and 7- or 8-cell stages, while Kola et al.” showed
2-cell embryos to be triploids. Therefore, the accu-
mulation of more tripronuclear human embryos and
further basic studies in the mouse are needed, even
though it has been reported that the cleavage pat-
terns from fertilization to the first cleavage division
differ between tripronuclear human eggs and mouse
eggs (Sathananthan et al.!®).
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Abstract: In repeated superovulation induction in mice, the authors administered prednisolone to in-

hibit anti-gonadotrophin antibody production and evaluated the usefulness of the immunosuppressant

for preventing the decrease in ovulatory response. Prednisolone was subcutaneously injected simulta-

neously with PMSG and hCG, and the superovulation induction was repeated at 20-day intervals. In

the mice injected with prednisolone, no decrease was observed in the ovulation rate and in the number

of ovulated eggs, even at the third superovulation induction. Anti-PMSG and anti-hCG antibody levels

were below the detection limit. These findings suggest that the decrease in ovulatory response after re-

peated superovulation can be prevented by the administration of an immunosuppressant that inhibits

the production of anti-gonadotrophin antibodies.

Key words: superovulation, PMSG, hCG, antibody, mouse

(Jpn. J. Fertil. Steril., 42 (1), 39 - 43, 1997)

Introduction

It has been reported that repeated superovulation
by gonadotrophin (GTH) in the same individuals de-
creases ovulatory response in domestic!-2) and ex-
perimental animals3-%. This may be caused by a de-
crease in ovarian follicles that can react with GTH
since a large number of follicles is ruptured at a time
in superovulation induction. In addition, anti-GTH

antibody production is considered to be closely in-

*Present address: Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd., Kanagawa 222, Japan

volved in the decrease in ovulatory response!-3 ~6),
We succeeded in detecting the anti-GTH antibody
using indirect hemagglutination reaction in the
mouse blood after repeated superovulation induc-
tion”).

To inhibit the production of anti-GTH antibody,
we administered an adrenocortical hormone with im-
munosuppressive action and evaluated its usefulness
for preventing the decrease in ovulatory response in

repeated superovulation in mice.
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Materials and Methods

Eight-week-old ddY nulliparous mice were housed
in metal cages (eight mice per cage) and continu-
ously given water and solid stock food under artifi-
cial illumination (14 light hours: 05:00 a.m.~ 07:00
p.m.; 10 dark hours). For the superovulation induc-
tion, 5 iu of PMSG (Serotropin; Teikoku Hormone
Mfg., Co., Tokyo, Japan) and 5 iu of hCG (Gonat-
ropin; Teikoku Hormone Mfg., Co., Tokyo, Japan)
were subcutaneously injected at 48-hour intervals.
To inhibit the anti-GTH antibody production, 1 mg
of prednisolone, an adrenocortical hormone, was
subcutaneously injected as immunosuppressant into
the neck of each mouse at the time of each GTH in-
jection.

Animals were divided into two groups (control
and immunosuppression group) in the present study.

In the control group, superovulation induction was
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repeated 4 times at 20-day intervals without pred-
nisolone, and changes in the ovulatory response and
anti-GTH antibody titer were examined. In the im-
munosuppression group, prednisolone was injected
simultaneously with PMSG and hCG, superovula-
tion induction was repeated at 20-day intervals, and
the superovulation induction in this group was re-
peated 3 times for technical reasons.

To examine the number of ovulated eggs, the mice
were killed 20 hours after the final hCG injection.
The oviduct was then removed, and the ovulated
eggs in the ampulla of the oviduct were counted
under a stereoscopic microscope. For assay of anti-
GTH antibody titer, serum was obtained after blood
collection from the orbital venous plexus some hours
before the final GTH injection in each group. The
serum was stored at -50 ‘C until assay of the anti-
body titer. The antibody titer was determined by in-
direct hemagglutination reaction using the microtiter

tannic acid 0.025mg/ml
dissolved in 0.01M

SRBC 1% suspension
in 0.01M PBS (pH7.2)

PBS (pH7.2)

1:1

incubation at 37°C 10 minutes

washing with 0.15M PBS (pH6.5)

[___J

tannic acid 0.025mg/ml
dissolved in 0.01M
PBS (pH7.2)

SEBC 1% suspension
in 0.01M PBS (pH7.2)

121
|

incubation at 37°C 10 minutes

vashing with 0.15M PBS (pH6.5)

I___l

PMSG 100iu/ml dissolved
in 0.15M PBS (pH6.5)

SRBC 1% suspension
in 0.15M PBS (pH6.5)

hCG 100iu/ml dissolved
in 0.15M PBS (pH6.5)

SRBC 1% suspension
in 0.154 PBS (pH6.5)

18X

incubation at 37°C 120 minutes

washing with 0.01M PBS (pH7.2) containing
1% normal rabbit serum (NES)

PMSG-sensitized SRBC 1% suspension in
0.01M PBS (pH7.2) containing 1% NBS

Fig. |

1:1

1

incubation at 37°C 120 minutes

vashing with 0.01M PBS (pH7.2) containing
1% normal rabbit serum (NRS)

hCG-sensitized SRBC 1% suspension in
0.018 PBS (pH7.2) containing 1% NRS

Preparation for PMSG-sensitized or hCG-sesitized SRBC
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method. Sheep erythrocytes (SRBC) sensitized with
PMSG or hCG were prepared according to a previ-
ously reported method 7 (Fig. 1). The serum sam-
ple for the antibody assay. pooled sera, were ob-
tained by mixing an equal volume of the collected
serum from mice in each experimental group. The
pooled serum was diluted stepwise with 0.01M PBS
(pH 7.2) containing 1 % of normal rabbit serum. For
each experimental group, 2 lines of pooled serum
were prepared in the microtiter plate. The serum in
the first line was mixed with SRBC sensitized with
PMSG or hCG, and the second line as control was
mixed with SRBC not sensitized with the GTH. The
microtiter plate was left at room temperature for
SRBC precipitation, and agglutination at the bottom
of the tube was observed. The antibody titer was ex-
pressed as the logarithm of the maximum dilution
of serum showing agglutination.

Number of ovulated eggs and weight of ovaries
were analyzed by analysis of variance followed by
Duncan's multiple-range test, and differences were
considered significant when p-values were less than
0.05 (p<0.05).

Results and Discussion

The results in the control mice are shown in Table

1. Ovulation was induced in the first superovulation
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in all 15 mice. The mean number of ovulated eggs
was 31.1. In the second superovulation, ovulation
was induced in 11 of the 15 mice, showing a decrease
in the ovulation positive rate. However, the mean
number of ovulated eggs was 31.5, similar to that of
the first superovulation induction. The third super-
ovulation treatment did not induce ovulation in any
of the 7 mice. In this experimental group, anti-hCG
antibody was first detected. In the fourth superovu-
lation treatment, 3 of the 7 mice ovulated, and the
mean number of ovulated eggs was 9.3. In this group,
anti-PMSG antibody was also first detected. The
anti-hCG antibody titer was higher than that in the
third superovulation induction. The weight of the
ovaries reached a peak in the second superovulation
and decreased with further superovulation induc-
tion.

Table 2 shows the results of the immunosuppres-
sion group that received prednisolone simultane-
ously with PMSG and hCG. Even in the third su-
perovulation induction, there was no decrease in the
ovulation rate and in the mean number of ovulated
eggs. The anti-PMSG and anti-hCG antibody titers
were also below the detection limit. In the im-
munosuppression group, the weight of the ovaries
slightly increased with repetition of superovulation

induction.

Table 1 Ovulatory response and the antl gonadotrophm antibody mer in the control mice

Times of No.of  No.of % Number of Welght of  Anti-PMSG  Anti-hCG
treatment  mice mice  ovulated eggs/mice ovulated ovaries titer titer
exammed ovulated (Medn + SD) (Mean £ SD)
1 15 15 100 31.1+£10.39 22.045.0% 13 [ 2>
2 15 11 73 Al.5E 1124 34.0£7.0b 1> 1 >
3 7 0 0 20.0£9.0% I = 64
4 7 ) 43 9.3+ 3.5b 14.5 = 2.3 128 256

Values with differenrtﬂsiuperscrip( in each column are significveln{gdifferehl (P<0.05).

Table 2 Ovulatory response and the zmu gonadotrophm antibody titer in the immunosuppression mice

Times of No.of  No.of o * Number of Welght of  Anti-PMSG  Anti-hCG
treatment  mice mice  ovulated eggs/mice ovulated ovaries titer titer
examined ovulated (Mean = SD) (Mean + SD)
1 15 15 100 24.1 %1132 18.0£293 > 1>
2 15 14 93 169+ 6.9° 19.5£4.82 1 > 1=
3 15 15 100 223+ 8.62b 253 £ 3.90 1> 1>

Values with different superscript in each column are significantly different (P<0.05).
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Ishijima et al.® ~ 19 studied repeated superovula-
tion in mice and suggested the presence of anti-GTH
antibodies, without detecting the antibody. Im-
provement in the methodology of the detection sen-
sitivity for the anti-GTH antibody was needed ©).

Indirect hemagglutination reaction used in this
study may markedly improve the detection sensi-
tivity for anti-GTH antibodies. Anti-hCG antibody
was first detected in the third superovulation induc-
tion and anti-PMSG antibody in the fourth induc-
tion. With detection of anti-hCG and anti-PMSG an-
tibodies, the ovulation response (ovulation rate and
the mean number of ovulated eggs) markedly de-
creased in the control mice. On the other hand, anti-
PMSG and anti-hCG antibodies were not detected
by the injection of prednisolone simultaneously with
PMSG and hCG. In addition, prednisolone almost
completely inhibited the decrease in ovulation rate
and the mean number of ovulated eggs even in the
third superovulation induction. These results strong-
ly support the close association of the anti-GTH an-
tibody production with a decrease in the ovulatory
response after repeated superovulation induction.

Thus, in this study, inhibition of the anti-GTH an-
tibody production by an immunosuppressant pre-
vented a decrease in the ovulatory response until the

third superovulation induction in mice.
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DETECTION OF ANEUPLOIDY RATE
IN HUMAN SPERMATOZOA SELECTED BY SWIM-UP USING
FLUORESCENCE IN SITU HYBRIDIZATION (FISH)

He HU, Norio MIHARU, Osamu SAMURA and Koso OHAMA

Department of Obstetrics and Gynecology

Hiroshima University School of Medicine, Hiroshima, 734, Japan

Abstract: Four normal semen samples were analyzed to examine the effect of swim-up method on ane-

uploidy rate in sperm using fluorescence in situ hybridization (FISH). Highly motile and poorly motile

sperm populations were selected by swim-up method, and motility rate was assessed according to stan-

dard procedure (WHO, 1992). Dual color fluorescence in situ hybridization was performed using alpha-
satellite DNA probes; DI17Z1 (biotin labelled) and D18Z1 (digoxigenin labelled). A total of 36, 512
sperm were analyzed and the hybridization efficiency was 99.9%. The average frequencies of disomy

for chromosomes 17 and 18 were 0.13% and 0.09% in the highly motile population, and 0.16% and

0.11% in the poorly motile sperm population. The diploidy rate in the highly motile population was

0.09%, and 0.17% in the poorly motile sperm. There was no significant difference observed between high-

ly motile and poorly motile populations for both disomic and diploid sperm.

This data indicate that swim-up method may offer advantages in terms of sperm motility, morphol-

ogy and maturity, but dose not imply for chromosomal normal sperm selection. FISH is a simple and ac-

curate method in the study of sperm aneuploidy.

Key words: sperm, chromosome, swim-up, motility, fluorescence in situ hybridization (FISH)

Introduction

In vitro fertilization and embryo transfer (IVF-
ET) has been used for the treatment of male infer-
tility. It is known that semen quality affects the suc-
cess rates of IVF outcomes. One of the most
important predictors of sperm fertilizing ability is
high motility. The swim-up method has been devel-
oped to provide highly motile sperm populations,
and has been widely used in many clinical programs.
Many studies reported that selection of motile sperm
by swim-up can also improve the quality of recov-
ered sperm with respect to morphology, acrosome
integrity, and velocity! ~ 3. Colleu-D et al.®) report-
ed that nuclear maturity level is also improved by
the swim-up technique. Some studies have shown
that the prevalence of sperm with normal nuclear

chromatin assessed by acridine orange (AQ) stain

(Jpn. J. Fertil. Steril., 42 (1), 44 - 49, 1997)

and aniline blue methods were significantly increased
by selection of motile sperm by swim-up3-6), As-
sessment of DNA normality of motile sperm may
aid prediction of fertility rates. Only a few studies
have been done on the chromosome constitution of
highly motile human sperm selected by swim-up
compared with unselected populations. Whether the
selection of sperm alters the frequency of chromo-
somally normal sperm remains to be determined.
FISH is promising applications for investigating an
extremely large number of sperm. In the present
study, we examined the effect of swim-up method
on aneuploidy rates of chromosomes 17 and 18 using
this technique. Alpha satellite DNA probes specif-
ic for chromosomes 17 and 18 were simultaneously
used to identify chromosomes in selected sperm pop-
ulations. A total of 36,512 sperm nuclei from both
upper and lower layers were studied. We found no
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difference in the frequencies of disomic and diploid
sperm between the two layers. Our study suggests
that sperm selected by the swim-up procedure has

the same genetic risk as unselected sperm.
Materials and Methods

Semen samples and swim-up procedure

Single semen samples were obtained from four
normal healthy donors and the ejaculates allowed to
liquefy. Sperm concentration, motility rate and vol-
ume were then assessed using a Makler counting
chamber according to standard procedure (WHO
1992)7) (Table 1). Highly motile sperm were then
selected by the swim-up technique and washed with
modified Biggers, Whitten and Whittingham (BWW)
medium contain 0.3% human serum albumin
(Sigma). After centrifuging at 300g for 5 min, 0.5
ml of pellet was carefully expelled into the bottom of
a tube containing 2 ml BWW medium then incubat-
ed at 37 'C for 60 min. After incubation, 0.25 ml of
the upper layer (highly motile sperm population)
was removed without disturbing the medium and
transferred to a tube. Then 1.0ml of middle layer
was extracted, the bottom semen layer (poorly motile
sperm population) being collected and transferred
to a tube. The motility rates of both populations were
analyzed as described above.
Slide preparation

Slides were prepared and pretreated as follows.
The upper and lower layers were washed with bal-
anced Hanks solution, centrifuged at 300g for 8 min
then fixed with fixatives (ethanol: acetic acid = 3 :
1) for 20 min at — 20 C. After washing twice with
fresh fixatives, the sperm pellets were dropped onto
a clean slide, air dried, then stored at — 80 C until
used. Pretreatment of sperm was done before hy-

Table I Semen parameters for the four donors
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bridization. The prepared slides were treated with
0.6 ~ 1.6% dithiothreitol solution for 3 ~5 min at
37 C, rinsed with water and air dried.
Fluorescence in situ hybridization

Chromosome specific alpha-satellite DNA probes,
D17Z1 (biotin labelled) and D18Z1 (digoxigenin la-
belled) were used for chromosomes 17 and 18 de-
tection. Hybridization and detection were essential-
ly performed according to the manufacture's
instructions with minor modification of the hy-
bridization washing steps for detection. After 60 min
incubation at 37 C with fluorescence-labelled avidin
(FITC), the signal was amplified with additional
anti-avidin antibody and FITC (fluorescein isothio-
cyanate). The nuclei were counter stained with 4'6-
diamino-2- phenylindole (DAPI) (Sigma).
Fluorescence microscopy and analysis

Hybridization signals on sperm nuclei were ex-
amined under a fluorescence microscopy (Nikon Op-
tiphot 2) using triple-band-pass filter (D-F-T, Nikon).
Sperm nuclei were scored as having two signals,
when there were two distinct signals separated by at
least the diameter of the chromatin of one signal.
Sperm nuclei with one red and green signal were
scored as normal (Fig. 1a). Sperm nuclei with two
red and one green signal were scored as disomy for
chromosome 18 (Fig. 1b). Sperm nuclei with two
green and one red were scored as disomy for chro-
mosome 17. Sperm nuclei with two green and two
red signals were scored as diploid (Fig. 1c). Each
slide was scored blindly by two persons. At least
6,000 sperm were scored for each chromosome from
each sample. Very large round cells without clear
tails were considered as somatic cells. Statistical
analysis (T-test) was used to compare disomy and

diploidy rates between the two populations.

Donor Concentration Motility (%) R ~ Motility (%) (after swim-up)
(X 106/ml) (A) (B)
1 110 89 2.0 ' 95 80
2 100 69 1.8 90 63
3 54 69 2.6 85 63
4 99 62 2.2 91 36

(A) Upper layer (highly motile sperm)
(B) Bottom layer (poorly motile sperm)
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Results

Motility rates in both highly motile and poorly
motile populations are summarized in Table 1. A
total of 36,512 sperm were scored, of which 36,475 @
(99.9%) exhibited very clear double labelling sig-
nals. There was no difference observed in hy-

bridization efficiency between the two sperm pop-

ulations.
a) Normal sperm with one red and one green signals Disomy rates and diploidy rates and counts for
(arrowed). each chromosome are summarized in Table 2. The

mean frequency of disomic sperm was 0.13% (range
0.08% ~ 0.18%) in highly motile sperm, and 0.16%
(range 0.08% ~ 0.28%) in poorly motile sperm for
chromosome 17. For chromosome 18 this was 0.09%
(range 0.05% ~ 0.15%) in highly motile sperm and
0.11% (range 0.07% ~ 0.16%) in poorly motile
sperm. There was no significant difference in dis-

omy rates between highly motile and poorly motile

sperm for chromosome 17 and 18 (P >0.1).
The diploidy rate was 0.09% (range 0.06% ~ -
0.10%) in highly motile sperm and 0.17% (range

b) A disomy 18 sperm with two red and one green
signals (arrowed).

0.12% ~ 0.23%) in poorly motile sperm. There was
no statistical difference between these two popula-
tions (P >0.1).

Discussion
°
One of the most important predictors of sperm fer-
tilizing ability is high motility. Sperm must be motile
to penetrate cervical mucus and to migrate through
¢) A diploid sperm with two red and two green sig- the female genital tract to the site of fertilization.
nals (arrowed). Sperm need to be motile to penetrate the cumulus
Fig. 1  Fluorescence in situ hybridization of human and the zona pellucida of the oocyte. Studies of the
sperm. R indicates red signal for chromosome influence of sperm characteristics on the success rate
I8 and G indicates green signal for chromo- of fertilization show that sperm motility usually de-
some 17.
Table 2 Summary of aneuploidy rates for four donors after swim-up ‘
o o Disomy rate (%) - o o Diploidy rl?(%)
Donor chromosome 17 chromosome 18 -
(A) (B) (A) (B) (A) (B)
1 0.12 0.15 015 007  0.10 0.13
2 0.08 0.08 0.05 0.13 0.06 0.18
3 0.12 0.12 0.05 0.10 0.10 0.12 L
4 0.18 0.28 0.11 0.16 0.10 0.23
~ Total 0.13 0.16 0.09 011 0.09 0.17

(B) Bottom layer (poorly motile sperm)
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fines the limits of achieving IVF. If semen samples
with less than 20% motility rate are used, fertilization
dose not occur®. Even though there have been de-
velopments in IVF technique, success rates are still
low. Chromosomal abnormality might be one of the
reasons for this. An interesting unanswered ques-
tion is whether highly motile sperm has better ge-
netic characteristics than poorly motile sperm.

Acridine orange stain has been used to distinguish
between sperm containing normal (double stranded
DNA) and abnormal (denatured, single stranded
DNA) nuclear chromatin. Using this method some
studies found that selection of motile sperm by swim-
up can provide better morphology, increased nor-
mal nuclear chromatin and mature nuclei. Howev-
er, this method can not fully reflect true genetic
quality. To date, there are few reports of aneuploidy
rates in sperm selected by the swim-up method.
Using mouse embryos fertilized in vitro, Estop et
al.? found no difference in the frequency of chro-
mosomal abnormalities between selected motile
sperm and unselected sperm. In human sperm, Bran-
driff et al.!® analyzed 334 selected sperm by swim-
up and 296 unselected sperm from 5 donors. They
utilized zona free hamster egg penetration system to
study the frequency of chromosomal abnormalities
of sperm. They were unable to find any statistical
difference in the frequency of chromosomal abnor-
malities between the two populations. Benet et al.!!
performed similar study, analyzing 505 motile sperm
from three donors by zona-free hamster penetration
system. They also were unable to detect any signif-
icant difference in the frequency of chromosomal
aberrations between the motile sperm they studied
and the sperm in neat semen previously reported.
Two possible reasons that no differences were found
by these workers are a) the small number of sperm
studied and, b) they compared selected (highly
motile) and unselected (neat semen) sperm, the lat-
ter which also includes motile sperm.

The zona-free hamster egg penetration system of
analyzing human sperm chromosome constitution
permits analysis of both numerical and structural ab-
normalities. However, the technique is difficult, labor
intensive and expensive, and only a limited number
of cells can be studied at one time. In addition, as
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only sperm that can penetrate hamster-egg can be
studied by this method, poorly motile and immotile
sperm might not be analyzable.

The recent introduction of FISH proves an effi-
cient approach to aneuploidy screening in sperm!2.13),
Very large numbers of sperm can be scored quick-
ly, and the availability of chromosome specific
probes makes it possible to evaluate aneuploidy lev-
els for specific chromosomes in all sperm including
those which are inanimate. As alpha-satellite probes,
D17Z1 and DI18Z1, can produce clear signals, we
utilized these probes in the present study. We ana-
lyzed 36,512 sperm from four donors in which hy-
bridization efficiency is 99.9%. This indicates that
our technique for sperm decondensation consistent-
ly allows access of the probes to the sperm chro-
matin. We compared highly motile and poorly motile
sperm populations which included dead sperm. No
significant difference was observed in the frequen-
cy of either disomy or diploidy between the two pop-
ulations. This is consistent with the results of pre-
vious studies using hamster egg penetration system.
Han et al.' performed dual-color FISH using X and
Y specific probes and compared the frequencies of
disomy and diploidy in selected sperm with the
sperm of neat semen. They found no difference in
the frequency of XX, XY, YY sperm between two
populations of normal head sized sperm. but did find
significant differences in large head sized sperm.
Even using dual-color FISH, they were unable to
differentiate between XX, XY, YY disomy and XX,
XY, YY diploidy. Therefore, whether disomy and
diploidy rates were different in the two populations
is uncertain. Our data indicate that any differences
in the disomy rate occur between highly motile and
poorly motile sperm, and that aneuploidy is not a
major contributor to poor sperm motility. Although
no significant differences were observed, diploid
sperm rate in selected populations was relatively
higher than in the poorly motile populations. It may
be that poorly motile populations include immature
germ cells, and leucocytes. One ejaculate contains
an enormous number of sperm and there may be
chromosome-specific disomy rates among chromo-
somes!). To estimate the true genetic risk in highly
motile sperm population, large number of sperm and
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all chromosomes need to be studied. Development

of technique to select sperm with normal chromo-

somes may improve the results of IVF and reduce

the genetic risk.
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AR DOV THRET L, #ILOIESMIZ DOV TEZEL
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F1 BEETR1210

e A

(51) 51
F2 BlEKERTEE

s 20.6 +4.45%
R or Fe S T
RS 101 ( 83.5%)
wesetE 20 ( 16.5%)
PO At o 1] £
2 [m] 69 ( 57%)
30 38 ( 31.4%)
4[] 9( 7.4%)
5[] 4( 3.3%)
6 [n] 1( 0.8%)

7o, % BIEFTIZIZSPSS * v, AREEMEIZL, X
UREL LI 1 EED 5 LT TH DAL, Fisher's
exact test ¥ 4TV, p<0.05% b o THEMFEMICHE L
Mz L7,

FOR 4

TR 2 12 B & 0B F s IR h R E
AFHZT, REEMICHE L7 BEE (USIRET
G BZEI RIS 7. BEERETERILIURT.
THGLERIL29.6 B Th - 72, BEEIZ 22 LBED 516
DEWLDEEFEREME, HEDOEREEETLLED,
JE 51 101 B (83.5%), FeZstEiZ2001 (16.5%) Td
o7, oA ERE, 26 ; 6961 (57%), 3
M 5 380 (31.4%), 4[E ; 9 6l (7.4%), 5E ; 4 Bl
(3.3%), 611 ; 141 (0.8%) Td - 7z.

B &
REAR
YEEIC B AREN—HE K2 IIRT.

FERMIM % 40mIFRM

HBEAIR

HBs#UE, #'J A#i:, TPHA, HCVHifk
1% (ABO, RhD) [K#F3]

M7 — LA

72 R R ILAE

T3, T4, TSH

HikHUR, PUDNA$UE, FLSS-AHLE
APTT, PT, LAC, i 7 )V ¥ 4 ) ¥ AUk (IgM, IgG)
B2GP-VKAENEHL A V¥ ) ¥ Hifk

9, 2 ITVTHA &

10, FRHEEE P wS i

1. T RAFax, TAFE&F >

12. HSG

13. Kim oGtk

14, FIFOHLARE (A, B, C, DR), MLCHJIf| 7 A b
15. HYS-F

0~ N W B W N~

MLC #I#l7 X b

FEHER# responder & LT, KHEALIRZ stimulator
& L7z, one-way MLCIZ, 10%, 20%DZEILiE % 7N
L FEEDFN T *3i1%h F (BE: Blocking Effect) % 3K
7. HB, arho—)ViliEE LT, ABRMEE
iz, HIHIEIR = (1 —FBMENEEICB TS
cpm/3 ¥ b B — VIFENIEEEFRIC BT % cpm) X 100]

FIFERIEAEEOZWIE, 10%, 20%DIREIZH
WT SRR 2% E) 19D HA LN VwE DL L
7z. ZFLTHLAO—HEHRLZEZ L L7, HLA, MLC
HIHF A &, SRLAIZIKEEL TR L 7-.
REEEDERAE (1)

IR R LRI B S A A OB DD\ 7 RER]

{ «leuco PREP 3000 rpm ,15%&
BTR R
<4 BEEAKT2E%S
l (1200rpm ,84 /)
« liniac 20Gy MB&
BRIRBER(1~4X10 /ml)

'
ENKEAICETE0.3mIX3E )

AEOY  ERE 2~40
HiRE 1~2E

HRAE :
BEEICMLCHH T X FEBTL., DEBDREEET 5,

1 YBRIZBT B RIEHEDOERTH
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EWRBEL, A 7+—LFartr bOBELNE
68 AEBILZ SN L 7.
WEEIZBWTIE, B UoSERERERE LTHY
THYH, GVHDZ[hIE$AHMWT, L) =7 v
BE&H20Gy 2Nz T 5.

F - fER ORI, IR 2 ~ 4[], TR
BRI ~2EHBEMML TV A,

Z L TRIEFEDOFEHE L, IR O s
HAET % 2 BRBRIC, MLCHIH 7 2 b &7 LT
5.

= R
1. MLCHIHIT X b (1M2)

BRGNS B IR WETPAl & St

(%)
100 i
T A
& A§A;
Lt 22%
- 1 B AAg a A
2 o0 RanaoBoz®
Y *A*A
her] 1 RaRAgaa
o anna’
= an®
S aR &
: ] s
o -100
o |
E .
A
-200

M2 BEHEEEIZBITAMLCHIN T A b

(%)
70 N.S.

HAFERRE 2515

Felin M SRIEANE A 1X 71 (68.9%) I2A SNz, F
2, MORTFERELTRERER>TVBELDIET1
Bl 4741 (66.2%) Th ), —HHIMTHEIK & 7> T
WD HDIETIHI2461 (33.8%) Th -7z

TGRSR, —160%7> 5 98% DEH T @ - 7-.
2. HLABEDO—EE (X 3)

HLAZ A1 (A, B, C), 77 A1 (DR) KHET,
Ll b 1 DU EORAETIHENA LN DA
v, —HBAEY &L

BHEREREIIBITAHLARED—FHRIFFNE
1LHLA-A ; 65%, HLA-B ; 25.6%, HLA-C ; 32.5%,
HLA-DR ; 49.6%CTd > 7:. ZOM#E% Koyama 5
HAANK 1500 A\OHLA % 1 ¥ > 7 & 5T, H/E
ADOHLA —HERFIE L 9B 2 M —3eR e L
T, A DOBAREZ LB L7, ZO8E, HLA-A,
-B, -COREIIIHEEAIA SN Do 7275, HLA-
DRIZBWTH L DA EAED RO b7z (p<0.01).
DEIIDREIZBWTHA LU EZME Lz 20
—H L7y 7T SHIZA S, DR4 EDR9A52
#l, DR4 L DR6 %1 #l, DR2 ¥ DR47%1#l, DR4
EDR8ASLHTHD, wFhod v 7L DR4D—
BBz, DEIIDRED 1 2—& Lz H v i
5441 TH 1, DR4 77194, DR2 2164, DR6A57
#l, DROZS6 M, DRSAT3#l, DRI2(5) A 2 Hi,
DRI1(5)2* 1 flTdH -7,

3. MLCHI#H|F X b & HLAD—FE (3 3)

MLCH#fl] 7 A MBI BRI R OA L HLA D
—HFEIZDOWTHRGET L7, HLA-A, -B, -CTl3[H
TAONLo T,

HLA-DRIZEBWTIE, —5% A\ FlFE TMLCH)

60

S50

40

30

20

10

HLA-A HLA-B

HLA-C HLA-DR

ER—XE (AFXAD—RERA) (Koyama)
B wmkERE (BLRIHRER) O—KE
X3 HEGREREIZBITSHLADZED =
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#3 MLCOHIHIZIH & HLA-DR O —3 & D 5 BEAEGTRE L & R O R & DR E
HLA-DRO—3 #ExE  ##sE &t (RPN IE)

A L BEFEVOPE R IRURAkEE  WiRE FARARREER
AU 10 38 43 2 [ 20 3 87%
L 21 33 54 3 [ 99 6 78.6%
it 31 71 102 4 [n] 4 3 57.1%
P<0.05 5 o] 0 2] 0%
F4 RIEREROITIROER At 46 14 76.7%

R EAFIE 46 14 76.7%
TR EAF AE 6 3 66.7%
5 52 17 75.4%

fil7 A RS E Y EERICHEMETH o 72 (38.9%520.8%)
(p<0.05).
4. BEEEEOIIRDEIR (£ 4)

FEIEEARTAESTHN, RIEWENEITS N, %
YEREE LA B2 61 MIDOIEIRATAL L7z, 30 NS0
2T L, 16MERD R TH S, &b, BIEEER
RO EE, BT 128 PO AEG] % T IRk BiE 5l &
L7z W LBHIET 4R TA S NS, Wi
SINIRE Th o 72, FERUEATIEI T 5 REHE
BT L DI IRE R, 60 - IR D 46 1R (76.7%) T
Hote.

—7, FEEMAERE T LB R AT S
N, 6B 9 [ DIEURANHAL L7z, 4 AAYMGEIT L,
QIR T A, REIX2BII3HALN, W
FTROMBPRETDH > 7. BEEHEAFIEIHT 50
SRR & A TR EERIE, 9T R 6 1FR (66.7%)
Thotz. UEEhafke L Coilikikbixit, 69
TEHR R S2 1R (75.4%) Td - 7z,

5 BIERERN & REREADREE ORE (55,
#6)

BEIMATRECB VT, ERERERIE, B
FERI 2 [T, 87%(20.23), 3 TIZ78.6% 22,/
28), 4[E1TIX57.1% (4./7), 5ETIZ0%(0./2) T
Hotz. —F, WREEAERECIIELAERE 2 [
TlE100% (4./4), 30 TI240% (2./5) THo7z.
6. RIEFEZOMLCHNGF X bDZEL

RIEFEERTA T, MLCHIH 7 A b % 1T L157-58
FEGIH 4461 (74.1%) T, WHIREZEDH B L1274
')f:.

7. RERLEZEONMIDREDEE LTIROERICD
LT

GO (ZHHIRD R D B - 72 4T IR O 1 36 1145

(76.6%) fkHE L, HIHIRIRD MO 272 72 1451

F o BLIEVRE R & RIRFREO KT & DR
(BETEVEANTTE)

PEALREI R ACURMkEE  vomE  ACHRgkEEER
2 [ 4 0 100%
3 0] 2 3 40%
&t 6 3 66.7%

%7 HLD-DRO—FHMDH 5B H v 7L ORERLED

TR
MLCH#il 7 A * AR/ X T it
PHEDA (+) 14 1 15
PRHIED R (—) 6 4 10
it 20 5 25
P=0.12

DN 9 1R (64.3%) 753k L7z, $IHIRIRO A 5 7z

71y TV CHREFER TS V@RS - 72, FE

IO LN h o7,

8. HLA-DRO—EMED % 3 /v TIL D REFEEDA
RAE (£ 7)

HLA-DRA¥ 1 DL E—F L7231 Fl2DW» Tt L
7o, SRIEFREROMLCHNH 7 2 b o BERE (1941),
PEPERE (1260) 125007 TR 2 &, BPERE Cl3 iR
HEBEI L 14 8E0R, FiREIZ 1IFIR T D, IFIRERERIZ
933% T o7z, —F, BEMHEETIIEERESIL 6 4T
e, MEIXATIRTH Y, HFIREHEIL60%TH -
72 ETIICIIAEEZ R VWb OO, SRR
ABTEIZEWHEEEEAHA VS LARELD D B b
DEBEDLND (p=0.12).

9. LACOBE L REEADKE & DBIE (X4)

LACE, MBeCieds L7 B8 i B 1066
1401 (13.2%) ThHtETH - 7-.

LACKHEDIERYIZIE, &flicry L F=vur + 7
AY) v HBVIELGEFERS STz, LACK
1D 6 Pl Kim M RIENE G L BH L, Rk
AT L7z, SBNCET 1S BIOERASA. L7z, 5 Alds
WA AT L 2 IR IR T h B SITARANITIE L
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P<0.05 :
]
50 13(24%
h @®
40-
30 B 1T imAbkasE
204 12(76%) 58
10 : ¢
] B
0] T
LAC(+) LAC(-)
X4 LAC DAL SIEREOGHE B L OB
. T b b LACKED I # 1k O GT IR K F L 132 N(5.9%) THotz. F7z, HEEIXS A (14.7%) T
%Wubqﬁf%ot.#%JAC@ﬁﬂmﬂ~% Hotz. NEFHE1IADROLNT, BIFEDOFTIE
JEFRER 55 AIERASRAL & L7z, 29 NIZ i & 44T FIEBELTWD
L, 14FRDHEHFTh D, WHEILI12MEIRTH Y, = -
TRk RT3 78.2% (43,7 55) Tdh - 72. LACKH LR ) .
EREVERE IS BT B RIERRE OGO & LB 1970 I BB ORI OBANH 5 &, #
5 EMBERICAEE T RO (p<0.05). MENZEOEEPERIIERT S Z eAHESN
10. REFERICHELAHER k8, %9 722, F7219804EICA D, BAERIO K+ —H2 oD
BIEE TICHAE L2234 NOFAERIZOWTHRET L 7S, EBMOERR LI LS5 T LRV
72, 8 N (23.5%) MR AERERTH -7, 4, SFD iy,
D AN = A LiE, FEFI suppressor cell 3 & UFY) °
F 8 RIERERICHA LA R OKRE S YOSERIRAHRRIIBIT AL VED Y b ORI E HH
AT (g) R ToH%EIO 7)) v (1gG) LY ¥y bOTHildre-
~999 1 cepter (TCR) (249 % ftidiotype UKD FEIZ L 5 b
1000 ~ 1499 1 DEZEZLNTWAID, ZOFRENEmELD,
1500 ~ 1999 2 semiallograft T 2 JEJEAMEH S NAa VA = X LD
2000 ~ 2499 4 V2L LT, BELBREZRILTVEI LD
2500 ~ 2999 13 EEND L) T ho72®, F 2 THRIEVIEHEHTE <
3000 ~ 13 L LCTWA EEZ SN D IFIROIPIHFE & R0 &
it 34 L T EEARHOEHE I LT, 1981 412 Tay-
lor 7%, =% ¥Rz CRISHRES 4 B s
9 RIEHEFRICHA L7 E R o5 iaE 5 EiT L, REEEOFHM T MO THRE L2y, —
S i B FE JiBeer 51, F1) ¥/ SERE IV 7o SRR 2 BIIC
26 1 FAT LA T2 i U729, 20 EE TRiEsiskh
27 1 AR A SN D L) I24 Y, RO TIER
32 1 W E LTRY) Y S5RE V2 005 % v, 5D
35 1 Je 1) ¥ SERE O RIERE OB R OHE %, Car- ¢
36 1 olynDL ¥ a—X WFJHLDONEIOTH L0, (G
37~ 29 HCORIHILT3%, IR B Tld30%TdHh

B 34 O, RO FHTEE RE L TWwas EBbh s,
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(55) 55

JEHRARAEE (%)

WiEH Jen v SR A G
Mowbray (1985) 17/ 22 (78)

Reznikoff-Etievant (1988) 28,/ 33 (85) 2/ 5 (40)
Ho (1991) 40,/ 49 (82)

Cauchi (1991) 13/ 21 (62)

Clark (1991) 7/ 11 (64)

Beer (1988) 28/ 39 (72) 16/ 44 (36)
Beer (1988) 100,121 (83) 13/ 51 (25)
Smith and Cowchock (1988) 27/ 34 (79) 2/ 9 (22)
Smith and Cowchock (1988) 16,/ 40 (40) 6.,/ 16 (38)
Carp (1990) 60/ 79 (76) 11/ 37 (30)
Takakuwa (1990) 28,/ 35 (80) 4,/ 12 (30)
Regan (1988) 34,/ 46 (74) 0/ 4 (0)
Mowbray (1988) 19/ 22 (86)

Mowbray (1988) 5/ 13 (68)

Mowbray (1987) 164,/ 229 (72)

Clark and Daya (1991) 6./ 8 (79

Gatenby (1989) 12/ 20 (60)

Total 604 /822 (73) 54,178 (30)

L7*LHo 5", Cauchi ® 9 randomized conrolled trial
IZBWTIE, WL OMICAEAIREO LN LD
) f:.

DL ITBEREI T A RIEREDO AT
ST, BT L —EDFHEiZ I T ho 7.
Z 2 CIERAW OB E T R HE % R EE
TR LR AT S N, 19944 125 ATHE R
HEENLY, TOHRETIZ1700FILL LT — 508
EREEN, 2 ADHITEI L BIRNTASEZIUAT L
THrbh, WINb 400612 EOEERER 7 — 7 123k
SVTHRIZENWTWS, ZOE, REELOf
kD 95% 12 FER A2 1.16 (1.01 ~ 1.34 5 p=0.031)
F 7213121 (1.04~ 137 ; p=0.024) T, {GHFICL -
THIREERLZ7.6% (4.6 ~11.7) £721310% (6.5 ~
145) LR S LA L. FAREREICK
DR VoSERHUAIE, 282%IHIERL, HUADAHES
&0 AR ERIE 55, 7% T1% TR ¥ 2 3BRUADTF
EFEBEIIRITZHEBIHE U WTns E s
TWwh (P=0.038). & 5IZI3HAELHERORE,
FENEHEIRE, TENERIEC, Rl
DIEDMRE AT IBEE & A L o 7.

Ll Fk A ORETIE, Sk R ORIk R,
69 TR 52 4T 4% (75.4%) TH V), FERDOIE LS
FEOZ VM EZ LD, FRWMAEIE L RIEEA

HIREVT THRE T 5 &, BRI TOMRRERIZ
60 TFUR T 46 114 (76.7%), FRFEMETIZ 9 4Rk 6 4k
(66.7%) T - 72, EIMO T HHLUREE G = -
7255, FEEHEIZB VT b 66.7%DITIRAK G AR H i
22 EMD, HRUEABEDBF I LT RIEE
FEERAON DR EHHEE B, FoRER
FRICHE L2 ERBEADHMATH ), KH
EREIEAT8 N (23.5%), FHENTS N (14.7%) LEF
THY, AikOZHEEIFEOMR L IHENA LN
5. SRIEPIZ e L TRE L7ow

SEHE IEEREOBITIZH 7o o T, RIEREFN%E
FAT L7 ECERT B 2 &A%\, SEnIEEmICI,
HLA ®—3F20, MLC'O, MLCHI#|7 A k71119,
AR PR I 3B 2122 (CDC) & E v B
TWwah., :

Ji AN O B AE i FE E DHLA D—F DS 2
EDNFINTTIZELHEESNT WSS, Beer®bH (&
HLA-A, B, DR, Gerancer'D5(ZHLA-B, DR, John-
son!25IZHLA-B, % L TKoyama? 5 (ZHLA-DRD—
HRPHEIZH NI LS L, ZUOERTUE
ATEIZL WV E E BT, Wegmann DT 5 placen-
tal immunotrophism (S SUGIZ & o TREAE S D44
kA SRR OYETE - LR RETT ) BEE LIS
CWHDEEZERLNLS,
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LD A ORE TIX, M3 ITRENAL DI,
Koyama & |2 & V) #iiiy SNz H AR ANDO—fEEH O HLA
DI FHHEELE L CHERERED TR %
WEH#HI 45 L HLA-A, B, CTIE—HMiZA 51 %
o729, HLADRIZCBWTHBEO —HME2 27
(Pp<0.01). ZOFFE»HFK 41X, Beer, Gerancer,
Koyama & & [ilkf, HLA-DR O — AV EHE M DIpkE
LFECAEELThwEEDEEZTHA,

SERTHUAIZ, ThF TIZHIHLA-DRYIK, #E &
1) 2 RERD LHEPUE (Trophoblast-lymphocyte crossre-
active antigens | TLXHUE) (239" 2 HU TLX JUik (Fe V)
UNERZFEM & L7-CDCiEM: & L CTill%), HLA-DR
PUSLZ 3§ 2 BHA T M receptor (TCR) (235 HE
Pk L L TOHtidiotype#iff, Cold-BHifk (4 CTB
MM ZHER & L7-CDCiFEMEE L THIE) 2 LA 2
LENTW5E2),

MLCHIH] 7 A P28 2R RO E L LT,
A S TIFFEM RIS L Y 22%LL Eo#iH], Ho
5 191320% L Lo D & 5355 %, dERHTARRTE
ELTW3,

LA ITmES OFEIEITHE, 22%LL 1 % HfiEh 5
GERAILR) & D LRIl L 72,

AR DTk A DOWETTIE, #31TR L2 L 9 IZHLA-
DR O —5H 3 51 % & MLCHNHIZ OB 13 47
BIEA > 72 (p<0.05). L% LHLA-DR ®—3MED
WAy TNIIBT D MLCHTHI R RO IER D,
5% 38.9%Td V), MLCHIHIZNREOFIUNIHE D
HFDEELTWALDEERbNS,

A0lFR 4 HSRIEIRE O G & L7 O 1E MLC HIHIRD
ROBD N Ay TIVE Lz, —ildm
RSV ORI 3 5 WIZLACKHED B EHE T
NTWD, Ao TIE LACKTE TRIERE:Z i
17 L7235 5 O IFHRARFE R L 15 5F 4R P 7 10k (47%) T
Y, LACREEVEIZ A TH B MRS TR
(p<0.05). L7 LLACKCITLERRT & W 425504 5
WL F=voy + 7AE) UEEREL,
JEFRERR RO AL L 72 5 D D b 4 Bl %
Bzl B IO ERITTAL) LB
TW5,

FoEREGROMRH e L LTHRAE, 40
MLCHIHIAN R E & 7 o 72 BET, WFIRHkEEE A S
WH[MICd 5 2 & &AWL 724, maruyama 51, flow
cytometry & JH\ 72K U SERPUA O A #ET L,
PGB CHREICTREFTH AL I LA HELT
W52, F7K-IZRLA L IZHLA-DR O —Fik
B b, FIEHLE IR EITED b oG E,

BB A A SR BATA & SeTERE:

HAREREE 42%1 %5

93 3% DIFRIEFERAE S 7z, —T7, PIHIEIEA S
272728, RIEFEEHIT L e o 2T 19E O
TR C 17 MO AT iRk BT % 5280, IRk %12 89.5%
EEFETHo72. ZOZ LS REREDBICIC
MLCHIHI T A M\ b I LIZFES R bDLEZ B,
Z L THLA-DRO 0% V), SGfEdiilc X 0w
MADHBIOAR LN DL L DT, B\ IRk AS
T&bnELEbNAS,

il Higuchi 5 2012 & ), SFIEWIIC B 5 NKiG
PEDOIIHI AT & B L CTB Y, B R
Tid, R 5 IS BV THREDIEED 72 Wil &
WL THBIINKEERWI E2HE L p<
0.01). & L THEARREGG TI3A7 2 NKIEHOIK T %
BTz (p<0.05). TDIZ Eh b A BRBIERELOR)
FHEINKIGEEDOZALE G T 2 BN S 5

K LOERIE, F39 0] I A EA AT HEE
(B, 1994 IZBWTHELZ., Mz biidl:
RN TANE £S 1o s R ARV A MY A 5 1| 2 S e
DIRICIEST 5.
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The clinical significance of blocking effect in patients
with recurrent spontaneous abortion

Takashi Nakano, Masao Nakashima, Hiroshi Ishikawa, Yuka Ametani,
Satoru Ohta, Akihide Ohkuchi, Shin-ichirou Satake, Yasuo Kojima,

Hiroshi Funamoto and Masaya Tateno

Department of Obstetrics and Gynecology
Toyama Prefectural Central Hospital, Toyama 930, Japan

Immunotherapy using husband lymphocytes has been generally accepted as an efficacious treatment for
recurrent spontaneous abortion (RSA). The purpose of this study was to evaluate a clinical significance of
HLA sharing and a presence of blocking effect (BE) in predicting the effect of immunotherapy for RSA. We
evaluated HLA sharing and BE in 121 couples with RSA who consulted our hospital from December 1990
to May 1996.

We compared HLA sharing of RSA with the basal sharing rate (BSR) in Japanese general population (Koya-
ma et al.): antigen sharing rate of RSA (49.6%) was higher than BSR (35.1%) in the HLA-DR locus (p<
0.01), but not in HLA-A, B, C loci. HLA sharing rate in the HLA-DR locus was higher in the couples with-
out BE as compared with those with BE (p < 0.05). 68 women with RSA who lacked BE were treated by im-
munotherapy. 47 out of 68 women had 70 pregnancies, in which 52 (74.3%) were successful. Seroconver-
sion after treatment occurred in 44/58 women (74.1%). The success rate of pregnancy in patients who responded
to the treatment was 76.6% (36 ./ 47), while 64.3% (9 / 14) were successful in women whose BE remained
negative. Patients with BE as well as HLA-DR sharing after treatment had a very high success rate of preg-
nancy (14,715, 93.3%).

These data suggest that HLA-DR sharing and BE are useful clinical markers in predicting the outcome of
the immunotherapy for RSA.

Key words: recurrent spontaneous abortion, immunotherapy, HLA sharing,blocking effect




H A AN 4T 27 2% e G
42 H5 1771997

QUANTITATIVE ANALYSIS OF SPERMATOGENIC DNA
SYNTHESIS IN THE RAT USING A MONOCLONAL ANTIBODY
AGAINST PROLIFERATING CELL NUCLEAR ANTIGEN (PCNA)

Katsuhiko IMOTO

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

Abstract: We previously showed that monoclonal anti-5-bromodeoxyuridine antibodies (monoclonal
anti-BrdUrd antibodies) are useful for quantitatively analyzing spermatogenic DNA synthesis in the
rat and objectively evaluating spermatogenic function. However, the labeling technique using the Br-
dUrd method is complicated and requires preadministration of carcinogenic agents, making it difficult
to apply clinically. Therefore, we explored the possibility of replacing the BrdUrd method with the
proliferating cell nuclear antigen method (the PCNA method), which permits in vitro staining.

This study used the PCNA method on rat testes to determine its potential for application to the biop-
sies of human testes. Spermatogenic DNA synthesis in the rat was quantitatively analyzed and the re-
sults were compared with those obtained with the BrdUrd method. Subjects consisted of 10-week-old
male Sprague-Dawley rats. At each stage, the ratio of the number of stained cells to that of Sertoli cells
(Sertoli cell ratio) was calculated for PCNA- and BrdUrd-labeled cells. The Sertoli cell ratio in Br-
dUrd-labeled cells displayed two marked peaks in stages V and VII. In contrast, the Sertoli cell ratio in
PCNA-labeled cells exhibited high values in all stages. However, leptotene spermatocytes, zygotene
spermatocytes, and pachytene spermatocytes up to stage VI, which are all negative by the BrdUrd method
and positive by the PCNA method, can be clearly differentiated morphologically. Thus, it was possible
to exclude these PCNA-positive cells and correct the ratios. An analysis of the Sertoli cell ratios in
PCNA-labeled cells after correction showed that the results were very similar to those obtained from the
analysis of BrdUrd-labeled cells: both contained high values for stages V and V.

We conclude that it is feasible to apply the PCNA method of analyzing spermatogenic DNA syn-
thesis quantitatively to the biopsy samples of human testes in clinical studies.

Key words: spermatogenesis, DNA synthesis, PCNA, rat
(Jpn. J. Fertil. Steril., 42 ( 1), 59 - 66, 1997)

Introduction

We previously showed that the monoclonal anti-
BrdUrd antibody labeling method (the BrdUrd
method) was useful for analyzing spermatogenic
DNA synthesis quantitatively in the rat and evalu-
ating spermatogenic function objectively!. Johnsen's
mean score count using hematoxylin-eosin (HE)
staining?) and analysis of germ cell DNA contents
using flow cytometry?# are other techniques used
for histopathological analysis of spermatogenesis in

clinical studies. However, quantitative analysis of
spermatogenic DNA synthesis using flow cytome-
try cannot be used without dissociating testicular
germ cells from their tissue context, and the BrdUrd
method involves complicated procedures and pread-
ministration of carcinogenic agents>), which make
both these methods difficult to apply clinically. Pro-
liferating cell nuclear antigen (PCNA) is a DNA
polymerase-d
late G1 phase to S phase of the cell cycle. PCNA la-
beling can be performed on ordinary paraffin spec-

auxiliary protein synthesized from
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imens fixed with Bouin's solution by an immuno-
histochemical staining method (the PCNA method)
using PC-10, a monoclonal antibody to PCNA.
Comparative studies between BrdUrd and PCNA
methods have already been reported using several
organs® = 12) In this study, the PCNA method was
used on rat testes to quantitatively analyze DNA syn-
thesis in rat germ cells and the results were then com-
pared with those obtained by the BrdUrd method to
determine whether the PCNA method could be ap-

plied to clinical biopsies of human testes in vitro.
Materials and Methods

Rats

Ten-week-old male Sprague-Dawley rats were
used (Seiwa Company, Fukuoka, Japan). The mean
body weight was 345.3g &+ 12.5g and the mean tes-
ticular weight was 1.54g +0.09g.
BrdUrd incorporation and histological procedures

Rat testicles were labeled with 100 mg/kg of Br-
dUrd (Sigma Chemicals Co., St. Louis, MO, USA)
solved in 2 ml of phosphate buffered saline (PBS)
by a single intraperitoneal injection. The testicles
were removed 1 hour after injection and were fixed
in Bouin's solution for 9 hours at room temperature.
The tissues were dehydrated, embedded in paraffin,
and sliced into 5 zzm thin sections for immunohis-
tochemical staining of PCNA and BrdUrd.
PCNA staining

Tissue sections were immunostained by the avidin-
biotin complex immunoperoxidase technique as fol-
lows. After tissue sections were dewaxed for 25 min-
utes in xylene and rinsed twice in 100 percent ethanol
followed by 90 percent ethanol, 80 percent ethanol
and 70 percent ethanol for 2 minutes each, the sec-
tions were incubated in 0.3% H>O» for 30 minutes.
After a brief wash in phosphate-buffered saline
(PBS), sections were incubated in a 1: 100 dilution
of PCNA monoclonal antibody, PC 10 (Dakopatts,
Copenhagen, Denmark), in a PBS/TritonX-100/nor-
mal horse serum solution (Vector Laboratories Inc.,
Burlingame, CA, USA) for 2 hours in the dark. The
slides were then washed in PBS three times for 5
minutes and incubated in a 1: 100 dilution of a bi-
otinylated horse anti-mouse IgG (Vector Lab.) in
PBS/Triton X-100 for 1 hour, washed three times in
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PBS for 5 minutes and incubated with an avidin-bi-
otin horseradish peroxidase complex (Vector Lab.)
for 1 hour. The slides were again washed three times
in PBS for 5 minutes and were reacted with 10 mg
of 3, 3'-diaminobenzidine tetrachloride (DAB)
(Wako Junyaku, Osaka, Japan) in 10 x1 of 30% H>0,
and 100 21 5 mol imidazole (Wako) in 50 ml of PBS
for 2 minutes. All incubation steps were carried out
in a moist chamber at room temperature. The slides
were subsequently counterstained by the periodic
acid-Schiff-hematoxylin method followed by dehy-
dration and mounting.
BrdUrd staining

Following deparaffinization, slides were incu-
bated in 4 N HCI for 20 minutes and then neutral-
ized with 0.1 mol sodium tetraborate. After wash-
ing twice in PBS for 5 minutes, sections were incu-
bated with a 1: 100 dilution of the anti-BrdUrd
monoclonal antibody (Becton Dickinson Co., San
Jose, CA, USA) in a PBS/Tween-20/normal horse
serum solution (Vector Lab.) for 1 hour in the dark.
Slides were subsequently washed in PBS three times
for 5 minutes and incubated with a 1: 100 dilution
of a biotinylated horse anti-mouse IgG (Vector Lab.)
in PBS/Tween-20 for 1 hour. The slides were washed
in PBS three times for 5 minutes and then incubated
with an avidin-biotin horseradish peroxidase com-
plex (Vector Lab.) for 1 hour. The slides were again
washed three times in PBS for 5 minutes and react-
ed with 10 mg of DAB (Wako) in 10 z1 of 30%
H202 and 100 /21 5 mol imidazole (Wako) in 50 ml of
PBS for 2 minutes. All incubation steps were car-
ried out in a moist chamber at room temperature.
Slides were subsequently counterstained by the pe-
riodic acid-Schiff-hematoxylin method followed by
dehydration and mounting.

Results

Staining was confined to the nuclei for both Br-
dUrd- and PCNA-labeled cells, showing a diffuse
or granular brown pattern. In both methods, cells
displaying strong staining as compared with the
background were counted as positive. Thus, by the
BrdUrd method, spermatogenesis was detected in

cells from spermatogonia to preleptotene spermato-
cytes [Figs. 1 (a), (b)]. However by the PCNA
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Fig. | (a): Immunohistochemical staining of a testis from a Sprague-Dawley rat with an anti-BrdUrd monoclonal an-
tibody. Nuclei of cells that incorporated BrdUrd were brown in color while unincorporated nuclei were
blue. BrdUrd-labeled cells were found on the periphery of the seminiferous tubule in stage II-1I. X 200.
Bar: 30 ;zm.
(b): Intermediate spermatogonia labeled with BrdUrd in stage [I-1I. X 400. Bar: 15 yzm.

(a) (b)
Fig. 2 (a): Immunohistochemical staining of a testis from a Sprague-Dawley rat with an anti-PCNA monoclonal an-
tibody. Nuclei of cells that incorporated PCNA were brown in color while unincorporated nuclei were
blue. PCNA-labeled cells were found on the periphery of the seminiferous tubule in stage I-1I. X 200.
Bar: 30 prm.
(b): Intermediate spermatogonia and pachytene spermatocytes labeled with PCNA in stage 1[-1I.>X400. Bar:
15 y2m. Pachytene spermatocytes were stained in their nuclei as well as their surroundings cytoplasm.
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method, spermatogonia and preleptotene spermato-
cytes, leptotene spermatocytes, zygotene spermato-
cytes, and pachytene spermatocytes up to stage VI
were judged as positive in spermatogenesis [Figs. 2
(a), (b)]. Furthermore, the nuclei of the pachytene
spermatocytes as well as the surrounding cytoplasms
were stained light brown by the PCNA method [Fig.
2(b)].

A quantitative analysis of spermatogenesis using
the PCNA method was also performed. The stages
of the cycle of the seminiferous epithelium were de-
fined using the criteria developed by Leblond and
Clermont!? and modified by Russell et al.!4). Since
it is difficult to define the boundary between stage
I and I, Russell et al. recommended combining
these stages!#). The ratio of the number of BrdUrd
and PCNA-labeled cells to that of Sertoli cells (Ser-
toli cell ratio) was calculated as an index of sper-
matogenic DNA synthesis during each stage of the
seminiferous epithelial wave. The Sertoli cell ratio by
the PCNA method revealed high values for all stages,

Uncorrected Sertoli cell ratio in PCNA-labelled cells

IONMN V VWWXXXX@XW
Stages of the seminiferous epithelial wave

Fig. 3 : Uncorrected Sertoli cell ratio in PCNA-labeled
cells in different stages. The Sertoli cell ratio
was calculated by the following formula: num-
ber of PCNA-labeled cells/number of Sertoli
cells. The Sertoli cell ratio assessed by the
PCNA method revealed high values for all
stages, ranging from 1.88 (stage V) to 3.48
(stage V). Values are means + S.D. of 5 sepa-
rate experiments.
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ranging from 1.88 to 3.48 (Fig. 3), while the BrdUrd
method showed high Sertoli cell ratios in stages V
and VI, with values of 0.84 and 2.07, respectively
(Fig. 4). Thus, the results of the PCNA method clear-
ly differed from those of the BrdUrd method. We
then excluded leptotene spermatocytes, zygotene
spermatocytes, and pachytene spermatocytes up to
stage VI in the assessment of DNA synthesis in germ
cells because these cells are definitely BrdUrd neg-
ative and can be clearly distinguished morphologi-
cally. This Procedure changed the corrected Sertoli
cell ratio in PCNA-labeled cells and the results were
very similar to the results obtained using the BrdUrd
method (Fig. 5). There were high values in stages V
and Vll by both methods.

Discussion

Three methods have previously been used for his-
tological evaluation of spermatogenesis: (1) Nel-
son's method!, which generally classes histologi-
cal pictures on the basis of a pathological diagnosis

(78]
]

elled cells

[\S]
1

Sertoli cell ratio in BrdUrd-la

.
ITMNVVVWXXX X XMW
Stages of the seminiferous epithelial wave

Fig. 4 : Sertoli cell ratio in BrdUrd-labeled cells in dif-
ferent stages. The Sertoli cell ratio was calcu-
lated by the following formula: number of Br-
dUrd-labeled cells/number of Sertoli cells. Def-
inite peaks were found in stages Vand VI ,
whereas ratios were low in stage VI and XIV. Val-
ues are means + S.D. of 5 separate experiments.
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Corrected Sertoli cell ratio in PCNA-labeled cells

INDNN V VIVWIXXX X XN

Stages of the seminiferous epithelial wave
Fig. 5 : Corrected Sertoli cell ratio in PCNA-labeled
cells in different stages. Leptotene spermato-
cytes, zygotene spermatocytes, and pachytene
spermatocytes up to stage VI were excluded
from the counting. The Sertoli cell ratio was
calculated as described in Fig. 3. Definite peaks
were again found in stages V, VI, VI and VI
The Sertoli cell ratio in PCNA-labeled cells
after correction was very similar to the results of
analyzes using the BrdUrd method. Values are
means+S.D. of 5 separate experiments.

of seminiferous tubules; (2) Johnsen's mean score
count?), which evaluates seminiferous tubules by
stages according to the stage to which they have ma-
tured, scores them based on this criterion, and indi-
cates spermatogenetic maturity with mean scores;
and (3) the method developed by Steinberger et al.!®),
which enumerates the numbers of cells in each stage
of maturity in seminiferous tubules and analyzes
spermatogenetic capabilities according to the num-
bers and stages of cells present. Of these techniques,
Nelson's method is easy to apply under clinical con-
ditions, but its general classification system makes it
difficult to use for quantitatively evaluating sper-
matogenetic capabilities because the evaluator's sub-
jectivity can easily affect the results. The latter two
methods have been used for quantitative analysis but
they cannot directly evaluate DNA synthesis in the
spermatogenetic process. For this purpose, several
immunohistochemical staining techniques incorpo-

K. IMOTO
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rating cellular proliferation markers have been used:
the flow cytometric DNA contents analysis
method34), the tritiated-thymidine autoradiography
method!7 ~ 19 and the bromodeoxyuridine (BrdUrd)
method!. However, the contents of DNA synthesis
can not be analyzed by flow cytometry without dis-
sociating testicular germ cells from their tissue con-
text. Both the tritiated-thymidine autoradiography
and BrdUrd methods involve complicated proce-
dures, and the BrdUrd method requires preadminis-
tration of carcinogenic agents®), making their clini-
cal application difficult.

We used the PCNA method on rat testes to assess
its potential for application to the biopsy of human
testes. Spermatogenic DNA synthesis in the rat was
quantitatively analyzed by PCNA and the results
were compared with those derived by the BrdUrd
method.

Proliferating cell nuclear antigen is a non-histone
nuclear protein. Miyachi et al. first reported that it
was recognized by an autoantibody in the serum of
patients with systemic lupus erythematosus (SLE)?0).
Synthesized from the late G1 phase to S phase of the
cell cycle, PCNA acts as an auxiliary protein of DNA
polymerase-d during DNA synthesis>). Therefore,
the PCNA level in cells is thought to reflect the pro-
liferative capacity of the cells2D. Many researchers
have already documented high correlations between
the BrdUrd method and the PCNA method in a va-
riety of organs® ~ 12). Development of a monoclon-
al antibody to PCNA called PC-10 has made it pos-
sible to assess PCNA expression by immuno-
histochemical staining. After the treatment of tissue
sections with Triton X-100, the PC-10 reaction can
be used as an S-phase marker?2.23), This study was
performed using ordinary paraffin specimens fixed
with Bouin's solution. Preliminary investigations re-
vealed that fixing for 9 hours using Bouin's solution
was optimal under our conditions. Some other stud-
ies have shown the detrimental effect of formalde-
hyde-based fixatives for PCNA-immunoreac-
tions24.25). However, there was no difference in
PCNA-immunoreactions between Bouin's fixation
and methacarn in rat testes in our study (unpublished
data).

We used several stages of the cycle of the semi-
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niferous epithelium, which were defined using the
criteria developed by Leblond and Clermont2® and
modified by Russell et al.'¥, to classify seminifer-
ous tubule stages. The ratio of the number of posi-
tive cells to that of Sertoli cells (Sertoli cell ratio)
for each stage using the PCNA and BrdUrd meth-
ods was then assessed to quantitatively analyze the
two methods.

In our previous study Shirataki et al. reported that
spermatogenesis could be quantitatively analyzed
by assessing DNA synthesis using the BrdUrd
method, and showed that the Sertoli cell ratio was a
useful parameter of DNA synthesis capacity in rat
testes!). A comparative study of the Sertoli cell ratio
using the BrdUrd method and the PCNA method re-
vealed that the PCNA method yielded high ratios
ranging from 1.88 to 3.48 in every stage. Converse-
ly, the results of analyzes using the BrdUrd method
revealed high Sertoli cell ratios of 0.84 and 2.07 for
stages V and VII, respectively, not obtained by the
PCNA method. The difference among these results
may be explained by the fact that leptotene sperma-
tocytes, zygotene spermatocytes and pachytene
spermatocytes up to stage VI were not stained by the
BrdUrd method but were stained with the PCNA
method. Therefore, we excluded these spermato-
cytes, as they were easily differentiated morpho-
logically, and corrected the Sertoli cell ratios. Com-
parison between the Sertoli cell ratios in PCNA-Ia-
beled cells before and after correction showed that
the latter clearly bore a much stronger resemblance
to the Sertoli cell ratio derived from the BrdUrd
method.

Even after correction, the Sertoli cell ratio ob-
tained using the PCNA method had higher values
for stages IV, V, VI, VI, and VIl than the Sertoli cell
ratio using the BrdUrd method; this may reflect the
finding that the PCNA method has a wider range of
cell-cycle detection than the BrdUrd method. How-
ever, correcting the ratio obtained using the PCNA
method according to the morphological features of
the germ cells, resulted in similar data from both the
PCNA and BrdUrd methods. Therefore, quantitative
analysis of DNA synthesis in germ cells by the
PCNA method provides an index for objectively

evaluating spermatogenesis. In conclusion, the
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PCNA method may now be assessed for its feasi-
bility in assessing spermatogenesis in the biopsies

of human testes in vitro.
Acknowledgments

The author wishes to thank Professor Katsusuke
Naito (Director, Department of Urology, Yamaguchi
University School of Medicine) and Associate Pro-
fessor Hiroshi Takihara (Department of Urology,
Yamaguchi University School of Medicine) for their
helpful advice.

References

1) Shirataki S, Takihara H, Imoto K, et al. (1994)
Quantitative analysis of spermatogenic DNA syn-
thesis in the rat using a monoclonal anti-5-bro-
modeoxyuridine antibody. Andrologia 26: 343-
349

2) Johnsen SG (1970) Testicular biopsy score count-
a method for registration of spermatogenesis in
human testes: normal values and results in 335
hypogonadal males. Hormones 1: 2-25

3) Takihara H, Ishizu K, Ueno T, et al. (1990) Patho-
genesis of varicocele: Experimental study using
flow cytometric DNA analysis. Andrologia 22:
137-143

4) Takihara H, Sakatoku J, Cockett ATK (1991) The
pathophysiology of varicocele in male infertility.
Fertil Stertil 55: 861-868

5) Bravo R, Frank R, Blundell PA, et al. (1987) Cy-
clin/PCNA is the auxiliary protein of DNA poly-
merase 0 . Nature 326: 515-517

6) Wada T, Shimabukuro T, Matsuyama H, et al.
(1994) Optimal conditions of fixation for im-
munohistochemical staining of proliferating cell
nuclear antigen in tumour cells and its cell cycle
related immunohistochemical expression. Cell
Prolif 27: 541-551

7) Weisgerber UM, Boeing H, Nemitz R, et al.
(1993) Proliferation cell nuclear antigen (clone
19A2) correlates with 5-bromo-2-deoxyuridine
labeling in human colonic epithelium. Gut 34:
1587-1592

8) Sanders EJ, Varedi M, French AS (1993) Cell pro-
liferation in the gastrulating chick embryo: a study
using BrdUrd incorporation and PCNA localiza-
tion. Development 118: 389-399

9) Wijsman JH, Van Dierendonck JH, Keijzer R, et
al. (1992) Immunoreactivity of proliferating cell
nuclear antigen compared with bromodeoxyuri-




FRE9F1HILH

10)

1)

12)

13)

14)

15)

16)

17)

dine incorporation in normal and neoplastic rat
tissue. J Pathol 168: 75-83

Sasaki A, Naganuma H, Kimura R, et al. (1992)
Proliferating cell nuclear antigen (PCNA) im-
munostaining as an alternative to bromo-
deoxyuridine (BrdU) immunostaining for brain
tumours in paraffin embedded sections. Acta Neu-
rochir (Wien) 117: 178-181

Lee KS, Yang WI (1992) Comparison of brain
tumor growth kinetics by proliferating cell nu-
clear antigen (PCNA) and bromodeoxyuridine
(BrdU) labeling. Yonsei Medical J 33: 265-271
Hall PA. Levison DA, Woods AL, et al. (1990)
Proliferating cell nuclear antigen (PCNA) im-
munolocalization in paraffin sections: an index
of cell proliferation with evidence of deregulat-
ed expression in some neoplasms. J Pathol 162:
285-294

Clermont Y, Harvey SG (1965) Duration of the
cycle of the seminiferous epithelium of normal,
hypophysectomized and hypophysectomized-hor-
mone treated albino rats. Endocrinol 76: 80-89
Russell LD, Ettlin RA, Sinha-Hikim AP, et al.
(1990) Histological and histopathological evalu-
ation of the testis. Cache River Press, Clearwa-
ter, 63-118

Nelson WO (1953) Interpretation of testicular
biopsy. JAMA 151: 449-454

Steinberger E, Tjioe DY (1968) A method for
quantitative analysis of human seminiferous ep-
ithelium. Fertil Stertil 19: 960-970

Markewitz M, Fingerhut B, Veenema RJ (1966)
Radioautographic studies in vitro of DNA and
RNA synthesis in experimentally produced cryp-
torchidism in the Fischer rat. Fertil Steril 17: 386-
395

K. IMOTO

18)

19)

20)

21)

22)

23)

24)

25)

26)

(65) 65

Lambert B, Eriksson G (1979) Effects of cancer
chemotherapeutic agents on testicular DNA syn-
thesis in the rat. Mutation Res 68: 275-289
Parvinen M, Soder O, Mali P, et al. (1991) In vitro
simulation of stage-specific deoxyribonucleic acid
synthesis in rat seminiferous tubule segments by
interleukin-1« . Endocrinol 129: 1614-1620
Miyachi K, Fritzler MJ, Tan EM (1978) Autoan-
tibody to a nuclear antigen in proliferating cells.
J Immunol 121: 2228-2234
Mathews B, Bernstein RM, Franza BR Jr, et al.
(1984) Identity of the proliferating cell nuclear
antigen and cyclin. Nature 309: 374-376.
Sasaki K, Kurose A, Ishida Y (1993) Flow cyto-
metric analysis of the expression of PCNA dur-
ing the cell cycle in HeLa cells and effects of the
inhibition of DNA synthesis on it. Cytometry 14:
876-882
Sasaki K, Kurose A, Ishida Y, et al. (1994) Esti-
mation of S-phase fraction in tumor tissue sec-
tions by immunohistochemical staining of PCNA.
J Histochem Cytochem 42: 957-960
Casasco A, Casasco M, Cornaglia Al et al. (1994)
Tissue fixation for immunohistochemical detec-
tion of proliferating cell nuclear antigen with
PC10 monoclonal antibody. Biotech & histochem
69: 112-117
Casasco A, Giordano M, Danova M, et al. (1993)
PC10 monoclonal antibody to proliferating cell
nuclear antigen as probe for cycling cell detec-
tion in developing tissues. Histochem 99: 191-
199
Leblond CP, Clermont Y (1952) Spermatogene-
sis of rat, mouse, hamster and guinea pig as re-
vealed by the periodic acid-fuchsin sulfurous acid
technique. Am J Anat 90: 167-216

(A 0 19964 9 H25H)

(SZHL 1996 4E10 H 17 H)




66 (66) QUANTITATIVE EVALUATION OF SPERMATOGENESIS BY PCNA  HAARI&5E 4% 1%

L
PCNAEZ W -5 v MEMIEDNA &K BEDTE SHIRRAR
TR A PR A IR 25 80
AW Z
e
b MFRERERIICHO BT, JIPCNAE / 7 0 — L4k % v (PCNATE) 5 v MERIIEDNA & hE
DTN 24T 72 10BEHEMESD 7 v b %5 RIZPCNA #: L HiBrdU E / 2 0 —F- LHifK (BrdU i) % L,
FAT—=VIIBI S, Yt SNAAFMIEEE 2 b ) #IFE & O I (Sertoli cell ratio (SCR) ) 25 L, SE 597
Wrafro et L7-.
BrdU %% H\272SCR (BSCR) (E AT — IV EITEMlE % & 5 2 WO ¥ — 2 %73 L7, —F, PCNAEAHW
72SCR (PSCR) TIIITNTDAT— I TEfERR L. LA L, BrdUBETIZRTECPONAETIZBIETSH 284
SIREEEAIE, SRR BRI, A 7 — VI F COIER MRS R (R0 3 AT e 2 7290, S5 24k «

LPSCRZfIET 5 Z E AW FECTh o 7. ZOFEFEPSCR IGHIE§I I BT IITHIE %1213 5 212 BSCR |12 3F
L, AT VEMMEHEELY, MEDOSCRIZEL {—F L7

D&Y, PCNALZE HI W7 H5HIFL DNA A E D58 & HfRHT I3 in vitro CYABATTTHETH 1), b N FEHLA M
HRICERICHATE B EEZ LR,
F—D— K K7, DNA&HE, PCNA,Z v b




A IEE) H B AT

IR = LAY

BUAEEREAG FEB D 5T

Semen Analysis of Male Infertility Patients
Using a Computer Aided Semen Analyzer

KR UL R A B

m & £ ® ol — = kW 1E XZ
Masaki YOTSUKURA Yuichi TOHYAMA Masayuki IWABUCHI
UL 1% KB vy x W oE &
Shigeru OSHIO Hiroshi TOMOMASA Tsunetada YAZAKI
fig H 5
Takashi UMEDA

Department of Urology
Teikyo University School of Medicine, Itabashi-ku, Tokyo 173, Japan

AHERE 804, ENI141 AR E IR E L, BT HESHTE (CASA: CellSoft 4000) % iV TR

TEBIEE AT L 72,

SRORERAEOFRE R, W IEEE39.8+28.0 X 109ml, HEEIFELE+12.7%Th o7z, EEFEEAK
%%fm%ﬂ%&wmo%ﬁmﬁdwf@ﬁT%t%t@ﬁwmy+um% HOWEEEE)E62 £46%L

WCIEEEICERTREEZR L. 2

u@ﬁ@@omAu;é%ﬁmﬁﬁﬂﬁf@otmw
HolBDRINT A — 5 - b et Lz, EEEE,
EOEHER L% B EFNFNR, 1.8, 1.9, 24,

HOELx L Tz,
1315 & EERIZH AL AR WELTH - 72,

AR, MOEEEE)FE
1.91%0)72{{{:%1,, ib‘l_l_lﬁib % b S ED
—77, FRICEELRNT X -5 —Th 5HEEHE, EEEITIZEHN, 11,

. K FEBMEOZILZ SIS 5 HEYT, ARAFZER

20T, RYEFHEVRFTHoRERRT
, FERTE B X

ARG ENT Y o — 7 —HfFOSRIZL Y, RO/ 3 VAR TUELERE O KIR 2S5 L

nanTEY, T, —koERE,

BN & R R EENER L AR CHE TR R 2 &, A

%, WTEBAEOFMEL L TEERMEZ H0 b EE R LR
F—0— N B, HiRE, BTEE%, CASA, HiEED

(Jpn. J. Fertil. Steril., 42 (1), 67 - 73, 1997)

&

SAMEE & 7o A5 R A S B AE O AR R
e LCIA &N, W% ISBTIRE, BTE8hE,
HFHER, BTEERzEPIESN TS, &
NEHDINT A —F =D T HIFIETEEE IR
FEICIE TR CARdEER 7 & L ORIR D L e L
LTV ENDL, BENMTEOBRIIH L TEER

il

BEHEBOUDESEE->TWAD, LA L, BIKTIE
R A 128 L CRIIRI A ECRIE L TV 51
EDEEAETHY, TOEEBMILEEN TS
W, =V FVarEa—F—%Hui-EFE
B E BT E (CASA) WRES N, ZOHHIN»S
AR ZORRICE L TE  OFE2 00D 577,
EPEMIC R A & CASAIZEE M FRAEDIEERN L
FHEIZ)DD2H A, 40, AL, WHODY =



68 (68)
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- Straightness (Linearity Index) %70.9 LA I
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© Vel %320 pem/sec ML I
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OILMIE X Y EEF 2D S Db, AitEEEIE 10 ~ 30%
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~ 4% 255 L, EBIN25% T Ch-7:(X14). &b, BETIETEMAE 4 ~ 7 2R L OATT0% %
[ R L PS4 Bl R (1 5) & EEE (M 6) 12D\ T ) CE¥5.6+04), Mi#EE b ITITERMEL R L 72 P
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Semen analysis of male infertility patients using a computer aided semen analyzer

Masaki Yotsukura, Yuichi Tohyama, Masayuki Iwabuchi, Shigeru Oshio,

Hiroshi Tomomasa, Tsunetada Yazaki and Takashi Umeda

Department of Urology
Teikyo University School of Medicine, Itabashi-ku, Tokyo 173, Japan

One hundred and forty one human semen specimens from 80 male infertility patients were analyzed using
anewly developed computer aided semen analyzer (CASA: CellSoft system 4000).

Sperm concentration and total sperm motility were 39.8 +28.0 X 10%/ml and 32.8 + 12.7%, respectively.
By means of WHO classification for sperm motility, progressive motility and rapid linear progressive motil-
ity were 24.9 + 10.3% and 6.2 = 4.6%, respectively. Both of them showed lower values than the normal val-
ues. To investigate sperm motility more precisely, we examined the changes of the quality of sperm motil-
ity (total motility (M), progressive motility (P), rapid linear progressive motility (R), non progressive motility
(N), velocity (V), linearity (L)) for the specimens from the patients which can examine more than two times
during the research period. Mean values of M, P, R and N were about 1.8, 1.9, 2.4 and 1.9 times, respec-
tively, when compared its higher value with its lower one. On the other hand, V and L were about 1.1 and
1.3 times, respectively.

These results suggest that CASA measurement provide an important information about the quality of sperm
motility which cannot be obtained by manual method.

Key words: male infertility, semen analysis, sperm motility, CASA, progressive motility
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Evaluation of Equine Sperm Motility
Using Ficoll Solution
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(Jpn. J. Fertil. Steril., 42 (1),74 -77, 1997)
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1 27.5% Ficoll i % N CTlllsE L 7245 3@ ko
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Evaluation of Equine Sperm Motility Using Ficoll Solution

Kiyoshi Miyazawa, Tohru Shimizu, Kazue Ohsaki and Kunitada Sato

Department of Theriogenology
Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080, Japan

An objective method for evaluation of stallion sperm motility using 27.5 % ficoll solution was developed.

With 27.5 % ficoll solution, 93.4 % of sperm changed their +3 ~ + 2 original motility to = motile sperm.

Mean value of coefficient of variation in precision of sperm motility was 1.6 %. No significant difference in

sperm viability was observed before and after addition of ficoll solution.

The results suggest that ficoll solution method is useful for objective analysis of stallion sperm motility.

Key words: ficoll, horse, motility, sperm
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in Parthenogenetic Mouse Blastocysts
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I )= NEH A VT UBTHEL TRESE2

fEthko <7 2RI DWW, BHRREE O

AL AR B L TR EE L, SRR S 76 L 7ol & o & I L 7z,

acid phosphatase,

IR B & OV AEINT-70 5 584 L iRl o v 4L
ATl OBIIEARE SE b0 THEIIL R

adenosine triphosphatase, non-specific esterase,

phatase,

M i, —

a-glycerophosphate dehydrogenase 3 & U'NADH; dehydrogenase D i i, HiZy%E

DGR W LR IZEED S N5, SREDIGE %
i cytochrome oxidase, alkaline phos-

succinate dehydrogenase, lactate dehydrogenase,

3- hydroxybutyrate dehydrogenase, A 5-3 3-hydroxysteroid dehydrogenase 35 & (N\NADPH, dehydrogenase
PR, HUZ SR S 7RG & SEINT B 56 4 L OB CH B LA IEA SN o 72,

uJﬁhn%ﬁW> WS TS,

SEREIRF-20 5 3 A L 22N S e~ B O LRE, BELBRE O

T HEARGE, NADHOBELAEI DLW & 2 s/,

(Jpn J. Fertil. Steril., 42 (1), 78 - 82, 1997)
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BANFER L hwEnwbhiTtws, 72, BN/
HOTANF e L THRIEIZEREL TV 2IRY
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e,

KfFeid, =8/ —VEH A bH T BOALE
LTI S 2 R~y AR OV T,
KA O % MR L0 i L T G &
WEt L, SR o5E LI L L 72
DTH5H.

M L UHE

HAFW L LT, ICRADHIAM~ Y A2 L
7. FEIZ24 CITHE L7ZZ8 ATy, BT ARl
AEEDSTFHRoMTTO4ME LA, ¥, Th
5OMEIZPMSG (£ 1B b O ¥ re gL & hCG
(TF bo ¥ e, FFEES) 451U % 48 KiH
WIFE CREFEANZ TGS L CRPEIN 2 5k L, hCGiESS
% LA IR 2 O R ZABINT- A $RIL L 7=,

HARERFRT L 72012, L 2R H00 T
%, EDTA-2Na (FIE4l3E) % 100 «M % € M27 (EDTA-
M2) B3 I2 75 %D Ty / — L x G HICEIRTT
53], DWW, EDTA-M2ESEW I mlHPZ S pg D
A k75 ¥ B (Sigma Chemical Co., US.A.) % & i
1237 CT6 WM, ZRENRELL. THHOMNE
RL72I71E, 01 %D 7Oz ¥ —+ (Sigma
Chemical Co.) % & EDTA-M 2 B33 1 2i=E L TP
EHIl % B9 L, EDTA-M 2 ¥5#i{fi ¢, 37 CTCO2
5%, 22595 BDEM T TR L C 2 Mt
(SR S, 2MIBRE IS, MI6KERERS T 3 [Pk
L7:#, MIGKSEITO8 7\ L 72 R5HIRs 2 L TRk
Bl s S 87z, Wi E LT, malEs Rt &7
EHEINVLE R~ 7 226, hCG FES#2 141 LRI
L7412 AURF%, EDTA-M 2 K35 C 28 R [IHG
FL T2/ T34 &4, FRUBEMI6K 3

i (79) 79

T68 7% wL7N*:%iLf‘“#é&fM‘Ha%ﬁv
7o, BEICH W RE, BARESELLOB
L ORI SR E S RGO, L LIZEFEH80
WL 100umD L DTH 5.

Big L7 d: 1, cytochrome oxidase, alkaline phos-
phatase (ALPase), acid phosphatase (ACPase), adeno-
sine triphosphatase (ATPase), non-specific esterase
(Etase), succinate dehydrogenase (SDH), lactate de-
hydrogenase (LDH), «a-glycerophosphate dehydro-
genase ( «-GDH), J3-hydroxybutyrate dehydrogenase
(3-HbDH), A5 -3 3-hydroxysteroid dehydrogenase
(A5-33-HSD), NADH; dehydrogenase (NADH>-DH)
B £ I'NADPH: dehydrogenase (NADPH»-DH) Td»
%, IhoOBERIGIEORIIZ NIRRT & ik
Table | (IR L7201) TH 5. &‘,wThmﬁﬁ@
BEEOMRBIZEVTY, BHEGEZVHIZREL
t%%%%ﬂﬁttfﬁ”tt.

Wi L 72 S LH TR v - 877 1
YDARY bEHN=HTADONMIMESTS L
ZBWAT A FHTAORRIZBEL, #N=HF
Az AR L TR 2 L, BEREE T TBIE
L2z

BUROKAMLIIE 2 g F VT - 72,

w &

YT ADKRGHINFELY ) —VEH L AT
VBTHE L TR R L7282 A, T0%H 24
Btz 512, ThEDEE MI6HFERIZE LT
687\ L T2EREIEEE L2 8 2 A, 40 %Il Z 58
L7 —F, SHINTAEELLLEIS, 58%)°
B 2 58 A L 7.

Table 1 Enzymes and their substrates

Enzymes Substrates Methods
Cytochrome oxidase o -Ammodlpheny]amine Burstone?) - -
ALPase Naphthol AS-BI phosphate Burstone”
ACPase Naphthol AS-BI phosphate Burstone modified by Barka!®
ATPase Adenosine triphosphate Ogawa and Mayahara'!!
Etase Naphthol AS-LC acetate Burstone!?
SDH Sodium succinate Nachlas et al.?
LDH Sodium DL-lactate
a -GDH DL- « -Glycerophosphate
S -HbDH DL- 3 -Hydroxybutyric acid Barka and Anderson!2)
NADH,-DH NADH
NADPH,-DH NADPH
A3-3 3-HSD Dehydroepiandrosterone Dickmann and Dey!?
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Table 2 Enzyme activities in mouse blastocysts
Eastocysls - . Enzymes -
Activities  Cytochome ALP~ ACP ATP Etase SDH LDH  «- -  A-33- NADHx: NADPH:
oxidase ase ase ase GDH HbDH HSD DH DH
Parthenogenone - - 7 7
Strong 21 22 132 22 0 14 26 114 17 22 8¢ 15
(35.0) (53.7) (32.5) (68.8) (0) (33.3) (59.1) (30.6) (54.8) (55.0) (29.6) (41.7)
Weak 39 19 27b 10 35 28 18 25b 14 18 274 21

(65.0)

Control (Fertilized)

- 28 25 23s 21 0
& (52.8) (62.5) (67.5) (70.0) (0)

b
— 25 15 17 9 38

(55:6) (593)

(46.3) (67.5) (31.2) (100.0) (66.7) (40.9) (69.4) (45.2) (45.0) (70.4) (58.3)

20 25 204 23 22 23¢ 24
(62.5) (74.2) (56.4) (69.7) (63.2)

16 15 125 8 17 104 14

(47.2) (37 5) (325) (?00) (100.0) (44.4) (40.5) (37.75) (2578)77(4267) (30.3) (36.8_}

The numbers in pdrenlheses show the per(.emdges of blastocysts.
Values with same superscripts in the same column are significantly different(a,b:p < 0.05, ¢,d:p < 0.01).

< ADHLGEA MRS L USRI 5 56k
LW %, &HEREE OGP O 720 O S EH
WRELEZ S, TXTOMBN SIS ED DL
HOFEO HIT- (Fig. 1 ~ 3). MUCEWE, EE*

WS L7 ORI G L o 72
mc,umz%ﬁ@$EW®ﬁ&%mwa%_a
WP O HNT, REBRTIE, BRIEEOMS % K
JEPER DA R & o THBE & 595 2 Bels 12504
Lz,

FEFAGTED IR S 12DV THF 5 N2 14 Table 2 12
ARL7ZHYN Tdh %,

Cytochrome oxidase : Burstone {5912 X - THR#EN
LR 2 &, cytochrome oxidase DIFTESAL 12 X5
Beny 7)) r 7 LsETvu s oG naERL
A L7z, Z ORISR AN & AR SRz o4
B ZEEO b7z hs, €O midNMBsiHie T4 H»
o7z, WREOWGTEE RS OEIGE, HA%EA
SELHDETHIN O LT fb D& DOMITH
Bl o,

Phosphatase: Burstone {23 Barka UL [1{: 104 % 2 [
Burstone {3102 & - T gl 2 L4 % &, ACPase
DWFEEEAAIEEE L h v 7)) v 7 LizL y FoxA
4L v N LB OEOERL (Fig. [ a, b) 2%, Etase Dk
I EEE Dy ) S L —% 2 FGBCD
SR AT 1S L7z, TS ACPase B L O
Etase Dl & 753 BUS RPN E A 2R R & PN s oo i
FEAN DAL (2 A S AL, BUCEY) O LA i f
IR CHE R 2> > 72, F 72, Burstoneid:® & 5\
Ogawa & Mayahara {3 10|29 > TR 2 LB % &

a b

Fig. 1 The activity of acid phosphatase in control (a)

and parthenogenetic (b) mouse blastocysts.
Scale indicates 50 m. a. Strong activity. b.
Weak activity.

ALPase DM E EH vy T o X LzL
K34 A Ly M LB DOtk A%, ATP ase DG ER
(i id i bsn o Bk 2s, Fn 2 il 2 k%
L7z, ALPase D1 % 733 BUCEEW (3 A F2 BN
MRS DA & 372 H%, ATPase D % 79 B
PEP T AR NG & A e SR J@Fh]% DA
RHLNTZ. Table2 | IR L7z & 912, HifEOD ACPase
2 RS IRREROEI &L, HARESELLNT
IZHINTAORE LD DICHREEIE D - 72
7%, ALPase, ATPase B & UEtase |22\ Tl Dt
BN CIHEICAEL IR LN Lo 7.
Dehydrogenase: Nachlas & ™ 779, Barka & Ander-
son i 124 %\ 13 Dickmann & Dey {21912 X » TRz
fa%WLP§ 2% &, SDH, LDH, «-GDH (Fig.2a, b),

3-HbDH, AS-3 2-HSD, NADH,-DH (Fig.3a, b) 3
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b

Fig. 2 The activity of « -glycerophosphate dehydro-
genase in control (a) and parthenogenetic (b)

mouse blastocysts. Scale indicates 50 m. a.
Strong activity. b. Weak activity.

a b

Fig. 3 The activity of NADH; dehydrogenase in con-

trol (a) and parthenogenetic (b) mouse blasto-
cysts. Scale indicates 50, m. a. Strong activity.
b. Weak activity.
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Histochemical studies of enzymes in parthenogenetic mouse blastocysts

Sueo Niimura

Department of Animal Science, Faculty of Agriculture

Niigata University, Niigata 950-21, Japan

Takae Asami

Graduate School of Science and Technology
Niigata University, Niigata 950-21, Japan

The activities of various enzymes in parthenogenetic mouse blastocysts derived from the eggs activated
and diploidized by the treatment of ethanol and cytochalasin B were histochemically examined, and were
compared with those in control blastocysts developed from fertilized eggs.

The activities of acid phosphatase, NADH> dehydrogenase and « -glycerophosphate dehydrogenase were
weaker in parthenogenetic blastocysts than in control blastocysts, showing lower abilities of digestion, NADH

oxidation and interconversion between carbohydrates and lipids in parthenogenetic blastocysts. On the other

hand, no differences were found between parthenogenetic blastocysts and control blastocysts in the activi-

ties of cytochrome oxidase, alkaline phosphatase, adenosine triphosphatase, non-specific esterase, succinate

dehydrogenase, lactate dehydrogenase, ;3 -hydroxybutyrate dehydrogenase, A5 -3 3-hydroxysteroid dehy-

drogenase and NADPH; dehydrogenase.

Key words: mouse, parthenogenetic blastocyst, enzyme, histochemistry
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Production of Anti-HLA Antibody
in the Cases of Recurrent Spontaneous Abortion after Immunotherapy
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FARFLRERE SR 5 1) v /NEREfIN (SeIE) OFHMEICOWTIIHE  O|ENH D, £D XA
S A LCIEARBEL EASN, F2C, REEEICE AMHLAVBOEEDER L ZOEEER L &2
WTHEL, RGO TE & OB 2T Lz

AEFEREREBI 32 BN F 1) o 78ERIT K B SRy HE & AT L 24 B 35 4R 28 #T4R T A JE % 1570 (IERAE
H5EE80 %). PUHLAPURIZ32HH 1261 (37.5 %) 258D S 7245, FTHLAPUKRD A & fTaRAkRL I BE I
o7z, PLHLAFUREA BN KGR O HLA-BIUE A D0 THLHAICAREIIE (RO LNz, &
512, PIHLAHUAEAEE 126109 B 1061 (83.3 %) HTHLA-AFURICA T 24582 R L7z, $7, KIEH
EEEORIGRHOHLATUR AU F R L E B R ET RO o 7.

F—0—F: RERE, L, ) o SERMERER (LCT), HLAY f1 ¥ 7

(Jpn. J. Fertil. Steril., 42 (1), 83 - 89, 1997)

&

Komlos D7z &A% 1977 4F |2 ARG E B D FRIFRE I
B A2HLATEROERGH I L W2 L 2L Lo THE
LCLk, s ARMESORIR%EIZ81) 5 HLAL
JEDREHTEH ST &7z, 40 F CEIBREER
B AHLAFRICBE L TS Mt shn
TE72IH Y T% <, Taylor 528 & UBeer 537571981
FEIEEAHO B IBRESRE IR v ERE W
R T 1X Lo THEAT L TRk, REEOFRIE
T 28B4 T9DPEH L INTWE, LiL, ®

(]

EEEOEHBEIC OV TIZVEZHLA TR VS
W% L, RIEBBEOAMEL ST 2R L LT,
FRAR BT R DMk fe, #MAF I ISPTHLA S
DFEAE, blocking factor DFELE, NKIEHEDOZALZ &4
BAWHNTELD, W72, BREBEBRERR L
DRI —EDRMAERBIZE - T, 40, &4
W&, SRIRHRIE 2 AT o 7o BUBIREE ol (2 D\ T ML
FOPLHLAPUEZ M L, JUHLAYURDEA O
LR OERIF B L ORI B O HLA 3 ORI
WTHE LD THET 5.
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1. W&

19894F 12 3 & 1) 1993412 H T Ty 4 £ IR K
ABEOUEIR 12 LRI O AT REE % 2 [ EE b K L
TR HLEFT D026k %E Lz, ZhbDK
T RESE BN L TR O e tofifidr, Hiht
K, PLSS-APUE, HUSS-BHUA, Pids-DNAHUAK, I
—TRATrFaATIrIy M, AN E PR
%> 32-glycoprotein I 7% £ D#F 12 & 1) SLERHUHENR
EPARREREE 2 & O H CRIERBEDO TR T4 L
720 F7z, MONRHERERE R, FIRIRBERETT
HEAE, BEFESE) OMFE, LHRHT A+, TRHT A
MZEDHNTWFEAZ ) == 7, HSGIZ L BF
EHEOFELBREL, EREDRR % HE L7,
DLEDOWMFIZ L ) BE DT, FERAH & HE L
7o ARG EEAES I xd L TR v/ BRI & 2 S
% AT L7,
2. REEA

F) CoSERIZ & B RIEEENE, KOBYYERA (1
B KL, HBsPLE, HCVHLR, HTLV-I{TIAK,
HIV-IfLfR 7 ) IZREO R W T & R fERRH#%IZ, BT
D EHITHAT L7z, RE DRI 72~ ) 2 ik
1140 ml & ¥ Ficoll-Conray % i\ 7z b Em LB 2 L D
D UNERESSHEL, WA AR CRESE, 2~
4X 10ME/mUREE R FE L 72, TN EZEORIBIR N
ADFTIHERE L, PEROEAEL 28T L 1254 [y
B L7,
3. HLAZ 1 EX T EHHLAHADIRH

W RIEFI BN BN THIGMEDHLAY 1 ¥ v 7

BCASETLRE 2 51T B Sudiestid: £ FUHLA SR D RE L

AAAIESRGS 42415

RO X ) ICHEIT LW, S 512, RIERTHROE
HIMLEH OPLHLAPUERDFAEIZ DWW T/ 1) X
Ek % 72 Lymphocyte cytotoxicity test (LCT) {3212 &
DHET L7z, ZOfEER, LCTIZBWITHINEE X UB
IRV BUE L7zBtY) 7 SERBUR % LCT-T, BHINLD A
WKRIGLZ2b D% LCT-BERB L. &5612, 294
DT TIZHLA Y 4 ¥ o 7% S8 37 VIR 3+
B BOGPE % T e A S 72U HLA FUAR O$ 5 e Bk
EhRat L7,

PUEAC iR AR 7o i3 & iR DR IZ D W T ZF DT
HRkies, PUHLAPUARRE RS, JUHLAYUADREE &
Felmi B O HLA A7 PSR O B4R <2 AR Gt e i & 1
HAREEOHLA A HUR I DV TREF 2 Nz 72,
ZOB, MECHMEREDLZ VW2 AHLWIEFNLL
DTt % 4§ % B couple D HLAHUR O 7 — ¥ % 47
Lawi®, §TI2, HLAZ A €Y & iifT L Tw»
LEFHOARANBLEZI183B% T & LA G LT
RAED couple Z{EY , FHZXDHLAHUE A F % HH
Lt s L7,

4. FEEtFRRREt

METFIMET L, 2 BEICL DTV, p<0.05%
HiEsdhh &L,

A

1. BEESR

B RE OFERIT20 L V40120 L, #
D FIER1232.0 £ 4455 Tdh - 72 (Table 1). 7,
TURENE & U CREARURE M B 3o 5 [al, SEXi ]
2.6 £0.7001, 3AILLEOGEREBEAESZ 176 (53
%) T -7,

Table 1 Characteristics of couples with recurrent spontaneous abortion

Frequency of abortion More than 3 times More than twice
Number of couples 17 32
Material Mean £ S.D.

atenial age (Vean ) 320434 32.0+4.4
(range: 20 and 40 y.o0.)
Number of aborti Mean =+ S.D.

umber of abortions (Mean ) 32405 26407

(range: 2 and 5 times)

Table 2 Subsequent pregnancies after immunotherapy

Pregnant women

Non-pregnant women

Number of patients
Subsequent pregnancies
Live births

Subsequent abortions

Proportion of live birth (%)

24 8
35 )
28 =)

7 =
80 % (—)
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2. IEiRAEER

IS RATH 3260, FEATARAES] 8 Bl % Br\vr 7
245D 35 4T fx 12 U CTHER#R R 2R3 L7z, 354E
IR, 2841 (80 %) (ZHLHRASHESE S L7228, 7THER
(20 %) \IIEHRMEI DR & 72 5 72 (Table 2). 215
Db, RIAREREZEOTEN 2 FIZFED b7z,

~ e
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3. LCT (lymphocyte cytotoxicity test)
PUHLA PR D REA: & TR ETER IS D W THRET L 72
(Table 3). SIEFLRIOLCTHEL, &FcBWTE
WTHhorz, GEE, LCT-THE T EE L ERI
1261 37.5%) T, #D9H b, {HE L7 9 EF 121k
DR HTFIL75.0% (9./12) Th o7z, $7:, LCT-

Table 3 Correlation between pregnancy outcome and production of anti-HLA antibodies (N = 32)

1 . Production of anti-T cell antibodies (anti-HLA class I antibodies)

anti-T cell antibodies Positive Negative
No. of patients immunized (%) 12 (37.5%) 20 (62.5%)
No. of pregnant patients 9 15

No. of subsequent pregnancies 12 23
Live births 9 20
Subsequent abortions 3 3
Proportion of successful pregnancies (%) 75.0% 87.0%

N.S |

2 . Production of anti-B cell antibodies (anti-HLA class II antibodies)
Ab for T cell and B cell

Anti-T cell and

(Ab: antibodies)

Ab for B cell Ab for T cell and B cell

anti-B cell antibodies positive positive negative
No. of patients immunized (%) 12 (37.5%) 7(21.9%) 13 (40.6%)
No. of pregnant patients 9 6 9

No. of subsequent pregnancies 12 9 13
Live births 9 8 11
Subsequent abortions 3 1 2
Proportion of successful pregnancies (%) 75.0% 88.9% 84.6%

[

[ J
N.S | NS

Table 4 Correlation between HLA-A, B, DR antigen sharing and production of anti-HLA antibodies

1.LCT-T (anti-HLA class 1)

LCT-T negative (n = 20)

LCT-B positive (n = 12)

HLA HLA HLA HLA HLA HLA
HLA antigen shared A antigen B antigen DR antigen A antigen B antigen DR antigen
0 5 10 10 5 12 7
1 10 9 7 0 4
2 5 1 0 0 1
| I—] N5 *p=0.0127]——JN.S
2 .LCT-B (anti-HLA class II)
LCT-B negative (n = 13) LCT-B positive
HLA HLA HLA HLA HLA HLA
HLA antigen shared A antigen B antigen DR antigen A antigen B antigen DR antigen
0 2 S5 7 3 5 3
1 7 7 4 3 2 2
2 4 1 2 1 0 2
[ [ N.S \
' N.S NS

LCT: lymphocyte cytotoxicity test
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THUR A BEA L 72 0o TIEBNIE 2061 (62.5 %) TH D,
09 b, R L7 1SAEFIO 23 iEIR O IRk BRI
87.0% (20,/23) T o 7-.

LCT-BHifk# e L 72 EFNE 1961 (59.4 %) Th -
7295, Z0H b RFIILCT-THE L EALTEHEY,
LCT-BHifAD & % e L 72fEBIE 7 B (21.9 %) TH
-72, LCT-BYUKRGIEAEGID 5 B, 1Tk L 72 6 SEHI 9
IEAR D IRk R 12 88.9% (8./9) TdH - 7:. LCT-B
BIUTHHROWT NG EA LD - 7ERNIL 135
40.6 %) TH -7, 209 b, 1Tk L7-9F1D 134
DI R L84.6 % (11,/13) Th -7, Tz,
LCT-THUED 5 W ILLCT-B Pk % A L 7 FEBIIC D
Wb [FARRIZHRES L7z, BURBEA: L7 REFI 19619 5,
TR L 72 15 B 0 21 SR O IRARFE2E1281.0 % (17 /
21) TH o7,

D bR, HUHLA SR BEE O A B & T ARk

BT RE 12 3347 & St st L THLA HUR D FEAE

HARIE SRS

L ORICHEIFHNICEE BRI SNk do
7z,
4. RIBEIDOHLA-A, B, DRILEDHEH EHHLA
AREAE & ORSMR

TR OHLA-A, B, DRIUR DA L HTHLATT
R L DBRERE 5 L, LCT-THRZ AL
T REBNSHUARIERE EAER 12 e L AR O HLA-BHUE
DEEHD0 THDEFIVAEIZL SFELE (12
Bl 12610y (p=0.0127). —%, ZDMWHOHLA-A, DR
PUEICEI L ClEmiE M A EZE RO N h o7
(Table 4). LCT-BHiffIZoWTld, HifkEdoFEL
Kl OHLA TR L ORICHEL RO 2o
7o F 7o, ARIGRIEREE T L2 R RE KRS
BUFAHLAYA K FTldar ro—ve Lg%
FHIZHARTIHEOERILAD b h o7,

RE15F

Table 5 Specificities of anti-HLA antibodies
* reactivities of serial two-fold dilution of wive's sera
( 8, strong positive; 6, positive; 4, weakly positive; 2, 1, negative)

No. Hus. HLA PUASR R
Wwife A B (& DR DR52DR53  DQ LCT-T #HBEfR%E LCT-B
9oH [11][26]13 67 10 7 2 12 52 17 A26+All
oW 2 62 60 9 81 9 53 1 3 888640%  0.932 888880
12H L_zJ 11 52 54 1 2 4.1 53 1 4 A2
12W 24 33 44 61 10 13 12 52 17 466421  0.925 888641
o [ [0 4 42 8.1 53 1 3 A2+B35
20W 24 52 61 9 2 14 52 1 888886  0.744 888886
SH 24)26]61 39 10 7 9 53 3 A26
SW 2 24 46 44 1 10 13 8.1 52 1 888864  0.608 888388
14H 243135 55 1 4 2 9 53 1 3 A3l
14W 3 24 44 54 1 5 13 14 52 1 442111 1 888642
23H [24]26 61 39 7 2 9 53 1 3 A24
23W 11 26 48 55 1 41 14 52 53 3 4 888842  0.786 888884
33H 2 26 62 9 9 11 52 53 7 3
33W 2 33 46 44 1 13 8.1 52 1 644444 888888
8H [ 2] 61 54 | 2 9 53 1 3 A2
28W 24 26 35 5l 9 HR6 52 53 7 (3) 441111 0761 441111
32H |26 ] 61 9 53 3 A26
32W 11 24 60 62 4 10 9 11 52 53 3 888888  0.704 888888
1H 24 31 52 6l 2 9 3 1 3
IW 11 24 62 54 1 9 2 8.1 1 422110 421110
30H 2124 51 52 2 9 s3 1 3 A2
30W 24 33 62 44 1 2 13 52 | 888888  0.925 888664
29H 26|31 ] 55 4 9 41 9 3 3 4 A3l
29W 11 26 35 51 9 41 9 53 3 4 888821  0.778 888881




FOFEIAITH

Ak b

(87) 87

Table 6 HLA antigen sharing in 32 couples with recurrent spontaneous abortion (RSA) and 183 healthy couples

The group of RSA (N = 32 couples)

The control group (N = 183 couples)

No. of HLA antigen sharing 0 1 0 1 2 r
HLA antigen
A 10(31.3%) 17 (53.1%) 5 (15.6%) 73 (39.9%) 94(51.4%) 16 (8.7%) N.S.
B 22 (68.8%)  9(28.1%) 1(3.1%) 131 (71.6%) 50(27.3%) 2(1.1%) N.S.
DR 17(53.1%) 11(34.4%) 4(12.5%) 106 (57.9%) 71 (38.8%) 6(3.3%) N.S.

5. MHLAfGOEREM
BEAIOHLA % 4 ¥ > 7 &7z 8 7OVl % v
THHLAMEOBEE I OWTHE LZEZ A
(Table 5), LCT-THURMEAZE 12604 1041 (83.3 %)
IZHLA-APUS 3§ BRI RO H 7.
6. RIBMEENR & EENBEOHLARREEH
L oxt g & L7z A EIE B O FAR B O HLA-A,
B, DRUFDILAER L EEGBEORZIIBIT 5
HLA PUR A %% iz | 7-4%, HLAPURILEH DM
|ZA LT S A ) > 72(Table 6).

£ %=

BB SR B3 v SERE F L s,
1981 4F-{Z Taylor & 2%° Beer ¥ & 51T L TLK, D
HRIEDTH 507 2 E 5% DIkl BV THEAT
EhT&E LoL, ZOEABFICIZVFE AR
BHENEL, ZOMPHIIEETHA.

T RIAS B ) B 1 \ a3 A SR E O AR (U
IRAEGER) 13, FEROBMETILTIA~86.7 %4~ 0TdH
4. METIE 2600 2 [mLLEO R EESNIZ S L
TR w35k E 7 RIEBREE AT L, 2461035
TR 28 BIAEIE 215, £ OUFIRMkGiE1380 % TH
ol TN, BROBELRAFETHY), ZOHR
PEATRME SNz, 72721, RIEREOEIBIZIZ S F
SF A o s, MRICIXRIEEILERG Y
), BEOHEFELHLETHL0HENERLEEL, 206
D E D E RO A GRS A L ThEfT L T
7z, L L, SEREOEHTE ANz S, 2 0
Fid B A AT 5 EHE O 3 [ H OTREFEE 2%
xRS L7okER, 1994 LRI, wIE % 3 [l
DI EsHife LT 5B L 72 RIS o RUE L EEE R &
MPETHIEIEFE LD, SEOMETIZ2MH
DO AZRFESES S Eo THRaT L 7=

Fo1) 2Bk E W RIER B S A RORUE,
LW, RIEELORRHEE L LT, MLR (mixed
lymphocyte reaction) X TAllfg ¥ 7+ v b, B.E. (block-
ing effect), JERFHUM, 1) >/ ERHIIL G 2 ER (LCT),
NK{E, & 53 MEEEO Z A BUE 2 L4~ 79~ 1215

PHET L. LIL, ThETOHRETEHEIALD
A B L BRI ROEIFOBBEILE L b 3
FJUNZHBLTELT, ZOMRIZEEETHL. L
L, CORBEEZIT) ZLIZLVMSHhDNT:
b CTHRIERDEH S WEIRATHOL, HEFfshTns
EEZLNS.

A, AR VSERICE BRRIEREICL 5T
FEE S ) BAHHLAYUAIZEH L, 9, $HLAL
KEFIRBEBR IOV THRE #f7> 7. ThET
PLHLA DU DFEA: & TR ORI T s & L
T, VIHLAHURDREA A A & N7 EFIIZ B\ TRE
DIHRHEFER AT A5 & § 53579, JIHLAFUAIE
RIS L v & § %48, HLHLAPUE
12X RERER AR T A i 124 Ehh 5. 4
DTk~ OWETTIE, 2 OHURD PE A 2 IRk R
B G2 ot

DENZ, RIEHEF AT L 7o R O HLA LR O
A L FUHLA BURRE = O HEO R IOV Tt
L7z. EmmaL.L.7% &0, BEBH%OFHLALT
Ko EEOKSTTIE, PTHLAPUAD 413 HLA-DR
MEO—H L2 VEFTAREIZSZ  EESNDL LW
I3, LA L, HLATURIEAE & FLHLA DUk pEE
234 BB DA 690 TIE, Kilpatrick! 07 X OHHLA
PUIRBEA & HLA-BS DRI (2B 5 iy # B¢,
HLAJUR A £ & FLHLA JUIR D BEE O 12 —5E D
MElonhrol. ARk 4 OEIIBWT, LCT-
T& 5V BRI E DA X HLA-DR YU ILE
DERICAE EAEREOT, JIHLABUREAER TR
Jiit 8 O HLA-B $0)50 3645 8 0 (B HUiE 2 mismatch) 256
BIZHLROOLNE (p=00127). 2OZERS6, #i
HLAHUARDBEAS, KimBOHLABUR OLHREIZE
BANLu AR S Az, ©DF D, JTHLAPUE
DAL TS 2 L DR TIIREBEDOEIED
BEL IR Bbis.,

PUHLA PUE DR ORET T, LCT-THUEEAL
1260 10151 (83.3 %) |2 HLA-AHUR 2§ 5 4k
WO N7z, F72, HLA-BHUEOILE A0 DR,
FEAE 2 M7 LCT-THURDFERMEATHLA-BIUE Tld 7%
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{, ATURISTTA0DTH o722 &R ENHLNIZ
Trol:, TNH6DZ &ML, ML IAIHETSH
D 2255 HLA-APUR & BHUR Tid, LCT-THUARREA:
B BRENRLLZEWREEN, 45 S5
W T 2 LB D 5.

HAE F TITEIR ORI L 72 28 Bl o0 &5 A543
WaEZTBY, &8V THAERKE, Apgar
score % EICBRE RO LMoz SEOKET, #H
PRMEBERIX80.0%TH V), FRFHEICE L TR %
BAETdH o 7278, RIEBREOERET * BT 572
BITIE, SBRESIERNEBMT S E L bIH %
NG A= —DEADPPETH D EBbNI.
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Production of anti-HLA antibody
in the cases of recurrent spontaneous abortion after immunotherapy

Masahiro Saitoh, Osamu Ishihara, Hiroyuki Seki,
Satoru Takeda and Katsuyuki Kinoshita

Department of Obstetrics and Gynecology
Saitama Medical Center, Saitama Medical School, Saitama 350, Japan

Ranko Hirata and Hiroo Maeda

Department of Blood Transfusion Service
Saitama Medical Center, Saitama Medical School, Saitama 350, Japan

Production and specificities of anti-HLA antibodies were analyzed in 32 patients with recurrent sponta-
neous abortion. The patients were immunized with their husband's lymphocytes and serological studies were
carried out before and after the immunotherapy.

Anti-HLA antibodies were positive in twelve out of 32 patients (37.5 %) after the immunotherapy and 28
out of 35 pregnancies (80 %) resulted in successful. However, there was no statistical correlation between
the presence of antibodies and the fate of pregnancy. Though the distinctive pattern of HLA sharing was not
found in these couples, anti-HLA antibodies were solely produced in the patients who has no common HLA-
B locus antigens with their husbands. From analysis of anti-HLA antibody specificity, 10 out of 12 anti-HLA
antibodies were directed against HLA-A locus antigens.

These results suggest that the production of anti-HLA antibodies may reflect the HLA sharing between
wives and husbands and the antibodies may not be a good indicator for the successful course of immunotherapy.
Key words: recurrent sponataneous abortion, immunotherapy, lymphocyte cytotoxicity test (LCT), HLA typing
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PROLACTIN AND THYROID STIMULATING
HORMONE SECRETION
IN WOMEN WITH HYPOTHALAMIC AMENORRHEA .

AND WOMEN WITH POLYCYSTIC OVARY SYNDROME

Takako KATO, Katsuyoshi SEKI and Souei SEKIYA

Department of Obstetrics and Gynecology
Chiba University School of Medicine, Chiba 260, Japan °

Abstract: Dopamine (DA) exerts an inhibitory influence on both prolactin (PRL) and thyroid stimulating
hormone (TSH) secretion. Women with hypothalamic amenorrhea (HA) may have increased central
DA activity, while women with polycystic ovary syndrome (PCOS) may have decreased central DA
activity. The regulation of PRL and TSH secretion may, therefore, be altered in these patients.

We evaluated PRL and TSH secretion in 14 women with HA and 13 normoprolactinemic women
with PCOS. Ten normal women in the early follicular phase served as controls. The mean basal free
T4 (fT4), free T3 (fT3) and TSH concentrations were significantly lower in HA than in normal women.
The mean basal PRL concentration was not significantly different between the 2 groups. PRL and TSH .
responses to the combined administration of TSH releasing hormone (TRH) 500 g and gonadotropin
releasing hormone (GnRH) 100, g were significantly lower in HA than in normal women. The low
basal TSH concentration, and reduced PRL and TSH responses to TRH/GnRH in HA are compatible
with the presumably increased central DA activity. The mean basal fT4 and T3, TSH and PRL con-
centrations, PRL and TSH responses to TRH/GnRH were not significantly different between PCOS
and normal women.

Thus, PRL and TSH secretion do not seem to be altered in the women with PCOS, and central DA
activity may not be decreased in all patients with PCOS.
Key words: prolactin, thyroid stimulating hormone, hypothalamic amenorrhea, polycystic ovary

syndrome
(Jpn.J. Fertil. Steril., 42 (1), 90 - 95, 1997)

ever, basal TSH levels and TSH responses to TRH
were normal though free T4 (fT4) and free T3 (fT3)

Introduction

Dopamine (DA) exerts an inhibitory influence on
both prolactin (PRL) and thyroid stimulating hor-
mone (TSH) secretion! ~3). Women with hypothal-
amic amenorrhea (HA) may have increased dopamin-
ergic activity 4~ ©). Decreased basal levels of PRL
and diminished PRL and TSH responses to a
dopamine (DA) antagonist, metoclopramide, were
found in patients with hypothalamic amenorrhea.
Blunted PRL responses to TRH were also observed
in women with functional HA7), and therefore, PRL
secretion may be decreased in these patients. How-

levels were low. Thus, regulation of TSH secretion
in patients with HA still remains to be studied.
There is a report that suggests a decreased
dopaminergic inhibition of LH secretion in women
with polycystic ovary syndrome (PCOS)®). Although
this hypothesis has yet to be establishied, exagger-
ated PRL responses to TRH have been reported in
patients with PCOS?. Therefore, regulation of TSH
secretion may also be altered in such patients. In the
present study, we evaluated basal PRL and TSH lev-

els and PRL and TSH responses to TSH releasing
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hormone (TRH) in two groups of amenorrheic
women, one with HA and the other with PCOS.

Materials and Methods

With institutional review approval, 14 consecu-
tive patients with HA were studied. The criteria used
to select women with HA were 1) secondary amen-
orrhea; 2) normal age of menarche and development
of secondary sexual characteristics; 3) psychological
problems; 4) low or normal basal levels of pituitary
and ovarian hormones; 5) on no medications, 6) no
strenuous exercise. The diagnosis of HA was estab-
lished by excluding organic causes of amenorrhoea
including hyperprolactinaemia, thyroid and adren-
al disease, premature ovarian failure and hyperan-
drogenism. In 10 of the 14 patients with HA, possi-
ble precipitating factors (family problems, problems
related to boy friends or marriage, and living in the
dormitory) for the psychological problems were iden-
tified. None of them were likely to cause specific
changes in TSH and PRL secretion. In the other 4
patients with HA, the precipitating factor was un-
known. Thirteen secondary amenorrheic patients
with PCOS were also studied. The diagnosis of
PCOS was based on the criteria proposed by Yen;
clinical or laboratory evidence of hyperandrogenism,
oligo or amenorrhea, elevated luteinizing hormone
(LH) /follicle stimulating hormone (FSH) ratio and
no evidence of late onset congenital adrenal hyper-
plasia!®). None of the patients with PCOS had or-
ganic causes of amenorrhea, including hyperpro-
lactinemia, thyroid and adrenal disease, and
premature ovarian failure. None of the subjects had
goiters or a family history of autoimmune thyroid
disease. Ten normal women served as controls. The
normal women had documented menstrual cycle
lengths of 27 ~ 31 days and were studied in the early
follicular phase (days 2 ~ 5) of their cycles. None
of the subjects was taking any medication at the time
of studies.

After an overnight fast, starting at 9:00 ~ 10:00
h, each received 500 g TRH and 100 g gonado-
tropin releasing hormone (GnRH) as an iv bolus dose
after two baseline samples had been obtained; addi-
tional blood samples were obtained 30, 60 and 120
min after TRH/GnRH administration. The serum
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sample was stored at -20 C until assay.

Serum FSH, LH, TSH and PRL were measured
by immunoradiometric assay using kits obtained
from Nichols Institute (San Juan Capistrano, CA,
USA). The sensitivity was 0.2 IU/I in the FSH assay,
0.1 IU/1 in the LH assay, 0.04 mIU/I in the TSH
assay, and 0.2 2 g/l in the PRL assay. Serum estrone
was determined by radioimmunoassay using Kits ob-
tained from Diagnosticts Biochem Canada (London,
Ontario, Canada). Serum estradiol (E2), total testos-
terone (T), androstenedione (A), free T4 (fT4) and
free T3 (fT3) were determined by radioimmunoas-
say using kits obtained from Diagnostic Products
Corporation (Los Angeles, CA). The sensitivity was
90 pmol/l in the E; assay, 5 pmol/l in the E; assay,
0.3 nmol/l in the T assay, 330 pmol/l in the A assay,
0.2 pmol/l in the fT4 assay, and 0.3 pmol/l in the fT3
assay. Serum sex hormone binding globulin (SHBG)
was measured by immunoradiometric assay using
kids obtained from Famos Diagnostica (Oulunsalo,
Finland). The sensitivity was 6.25 nmol/l. The with-
in- and between-assay coefficients of variation were
less than 10% in each assay. FSH, LH, TSH and PRL
were determined in all samples, and Ei, E2, T, A,
SHBG, {T4 and fT3 on baseline samples only. For
all hormones measured, all samples for a single sub-
ject were analyzed in duplicate in the same assay.
Mean basal concentrations were obtained by aver-
aging two baseline samples collected prior to the
combined administration of TRH/GnRH. Statistical
analyses were performed using analysis of variance.
P < 0.05 was taken to indicate statistical signifi-
cance.

Results

Women with HA

The mean percent ideal body weight (IBW) was
significantly (p < 0.01) lower in HA than in normal
women (Table 1). The mean basal Ez (p < 0.05), fT4
(p<0.05), T3 (p <0.05), FSH (p < 0.05) and TSH
(p<0.01) concentrations were significantly lower
in HA than in normal women, while the mean basal
Ei, T, A, SHBG, LH and PRL were not significant-
ly different between HA and normal women. The
LH response to TRH/GnRH was not significantly
different in HA and normal women (Fig. 1). Al-
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Table 1  Clinical and basal hormone data in normal women during the early follicular phase (n = 10), women with
hypothalamic amenorrhea (HA) (n = 14) and women with polycystic ovary syndrome (PCOS) (n = 13)
S ~ Normal Women HA PCOS o
Age (ys) ) C27.1%35 26.5+4.1 28.8+3.6
Wt (% of IBW) 102.5+6.2 94.8+4.1b 108.3 £ 8.7ad
Estrone (pmol/l) 157.5 £ 36.5 178.8 =47.0 260.3 +89.8 bd
Estradiol (pmol/l) 87.3£19.1 65.5+9.32 146.9 =31.9bd
Testosterone (nmol/l) 1.54+0.5 1.5%+0.7 3.0x0.9bd
Androstenedione (nmol/I) 6.0+2.2 7.1 2.1 13.6 =4.5bd
SHBG (nmol/l) 64.8+21.5 63.0+29.1 29.0+17.2bd
free T4 (pmol/l) 19.3+2.8 15.3 =4.2% 18.8 £4.3¢
free T3 (pmol/l) 62+14 50x1.12 59+1.2
LH (U/) 3.1 £0:7 33+1.5 13.8 £6.7bd
FSH (U/1) 5.8%£0.9 3.8+0.82 4.7=x2.1
PRL (z.g/1) 6.6 +2.0 4622 83+34
TSH (mU/1) 1.4+0.3 0.3+0.2° 1.6 0.8

Values are the Mean & S.D. IBW, ideal body weight.
ap<0.05, Pp<0.01 vs. normal women.
¢p<0.05, 4p<0.01 vs. HA.

Table 2 Maximal net increases in LH, FSH, TSH and PRL after TRH/GnRH administration in normal women (n =
10), women with hypothalamic amenorrhea (HA) (n = 14) and women with polycystic ovary syndrome

(PCOS)(m =13)

LH (U/l) 83+3.0
ESH (U/) 32+12
PRL (1 g/1) 53.7+11.5
TSH (mU/l) 17.2+4.9

Normal W(;}ne}l

Values are the Mean +S.D.
ap<0.05,>p<0.01 vs. normal women.
cp<0.01 vs.HA.

though the FSH response in HA was not significantly
different from that in normal women, the maximal
net increase of FSH was significantly (p < 0.05)
greater in HA than in normal women (Table 2). The
TSH and PRL responses were significantly (p <
0.01) lower in HA than in normal women (Fig. 1),
and the maximal net increases of TSH (p < 0.01)
and PRL (p < 0.05) were significantly decreased
(Table 2).
Women with PCOS

The mean percent IBW was significantly (p <
0.05) greater in PCOS than in normal women (Table
1). The mean basal Ey, E2, T, A and LH concentra-
tions were significantly (p < 0.01) higher, and the

mean basal SHBG was significantly (p < 0.01) lower

HA PCOS
18.8+10.9 65.5 +27.5 be
52+23a 514200
30.7 £ 14.1 2 61.5+293¢
73+3.4b 16.4+6.6¢

in PCOS than in normal women (Table 1). The mean
basal fT4, fT3, FSH, TSH and PRL concentrations
were not significantly different in PCOS and nor-
mal women. The LH response to TRH/GnRH was
significantly (p < 0.01) increased in PCOS than in
normal women (Fig.1), and the maximal net increase
of LH was significantly (p <0.01) increased com-
pared to normal women (Table 2). Although the FSH
response in PCOS was not significantly different
from that in normal women (Fig.1), the maximal net
increase of FSH was significantly (p < 0.05) in-
creased (Table 2). The TSH and PRL responses were
not significantly different between PCOS and nor-

mal women.
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Fig. 1 Mean (£ S.E.) serum TSH, PRL, LH and FSH levels in normal women (n = 10) (open circle), women with
hypothalamic amenorrhea (n = 14) (triangle) and women with polycystic ovary syndrome (n = 13) (solid
circle) before and after the administration of TRH/GnRH. * p < 0.05, ** p<0.01 vs. normal women.

Discussion

In women with HA, the mean basal E; and go-
nadotropin levels were low or normal, and the go-
nadotropin responses to TRH/GnRH were normal
or slightly increased. These findings are in general
agreement with the results of other reported stud-
ies* =711, The net increase of FSH after LHRH was
greater in the patients with HA than in normal
women. An increased pituitary FSH capacity was
also observed in patients with hypothalamic chron-
ic anovulation by Lachelin and Yen'!). They con-
tended that it may be explained by the somewhat
lower E,/T ratio in these patients. The reduced PRL
response is also in keeping with the results of Berga
et al.”), and may be, in part accounted for by the low
estrogen level in the patients with HA. Furthermore,
fT3 and fT4 levels were low in HA. Hypothyroidism

may be associated with weight loss. Although HA
patients were thinner than normal women, they
ranged between 90 % and 100 % of their ideal body
weight. Thus, the low thyroid hormones are not like-
ly to be due to the slighily low body weight in the
patients with HA. Basal TSH levels and TSH re-
sponses were low in the patients with HA in the pre-
sent study. However, basal TSH levels and TSH re-
sponses to TRH in HA were reported to be normal
by others-!D. Although the reason for the discrep-
ancy between the results of others and ours is not
entirely clear, it may be, in part, due to the differ-
ent TSH assays used. Basal TSH levels were unde-
tectable even in some normal women by conven-
tional radioimmunoassays for TSH, while the
immunoradiometric assay for TSH used in the pre-
sent study is sensitive enough to measure serum
TSH in normal women. TSH secretion may have
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been reduced in the patients with HA studied pre-
viously, since their thyroid hormones were report-
ed to be low?). Serum E; levels were low in our HA
patients, while E; levels in the HA patients studied
by Berga et al?). were not significantly different
from those in normal women during the early fol-
licular phase. The degree of hypothalamic-pituitary-
ovarian impairment may be more severe in our HA
patients compared to those previously studied, and
the hypothalamic-pituitary-thyroid function may
also be more compromised in our HA patients. Con-
sequently, the different basal TSH level and TSH
response to TRH may be accounted for by the dif-
ferent degree in the impairment of hypothalamic-
pituitary-thyroid function.

A proportion of patients with functional amen-
orrhea seems to have increased central DA activi-
ty* ~ ©. Diminished PRL and TSH responses to DA
receptor blockade have been found in these pa-
tients®). Furthermore, doses of DA considered phys-
iological inhibit PRL and TSH secretion and larg-
er doses inhibit their responses to a DA antagonist,
metoclopramide (MCP), in normal women!?. Thus,
low TSH levels and diminished PRL and TSH re-
sponses to TRH/GnRH observed in our patients are
compatible with their presumably increased central
DA activity.

Recently, patients with HA were treated with
acetyl-1-carnitine that has a specific effect on cen-
tral cholinergic, serotonergic, dopaminergic and opi-
oid systems, and it was effective in some patients
with HA13). Thus, further understanding neuroen-
docrine aberrations in patients with HA may help to
develop a definite therapeutic strategy for this dis-
ease.

In patients with PCOS, basal Ei, E2, T, A and LH
levels, and LH responses to TRH/GnRH were in-
creased compared to the normal women in early fol-
licular phase. Serum SHBG levels were decreased,
while serum FSH levels and FSH responses were
normal. Thus, they showed hormonal changes com-
patible with PCOS!0). The net increase of FSH after
GnRH was greater in the patients with PCOS than

in normal women. This is in agreement with the re-

sult of Rebar et al.!¥, and the pituitary FSH capac-
ity seems to be increased in PCOS. In PCOS, basal

PRL AND TSH SECRETION IN AMENORRHEA

HANEZEE 42515

PRL, TSH, fT4 and {T3 levels, and PRL and TSH re-
sponses to TRH/GnRH were normal. Thus, PRL and
TSH secretion are not likely to be altered in women
with PCOS.

Although TSH secretion in PCOS has not previ-
ously been studied by others, increased PRL re-
sponses to TRH were found in normoprolactinemic
women with PCOS by Falashi et al.?. The reason
for the discrepancy between the results of Falashi et
al.? and ours is unclear. They found normal E; and
increased E; levels in their patients with PCOS, and
contended that augmented estrogen production in
PCOS could sensitize the pituitary lactotroph to over-
respond to secretagogue agents. E; and E levels
were increased in PCOS compared to the normal
women in the present study. Thus, the different PRL
responses to TRH in PCOS studied by Falashi et al.?)
and us cannot be accounted for by the different es-
trogen production.

The basal levels of PRL and TSH,and their re-
sponses to TRH were normal in the patients with
PCOS, and evidence for the decreased central DA
activity was not obtained in the present study. This
is not in keeping with the contention of Cumming
et al.®) that endogenous dopaminergic inhibition of
LH secretion is decreased in PCOS. The discrepan-
cy between the results of Cumming et al.®) and ours
is not clear. Vetr et al. reported that PCOS patients
could be classified into 2 groups in terms of the PRL
responsiveness to a DA antagonist, MCP!5). The
maximum PRL value after MCP was significantly
higher in the group 1 patients with PCOS than in the
group 2 patients. Thus, it may be that central DA ac-
tivity is not decreased in all patients with PCOS.
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OB O EFIRAZ I ba— s LTERA L7, HABE O free T4 (fT4) , free T3 (fT3) B X IF'TSHDF-
YEIZIEF IR & B L CTHEIE > 7. PRLIZMEE CTHEZ I Lh -7, HABEDOTSHIX L RV E » (TRH)
500 1 g BLUTF F b ¥ U AIVE » (GnRH) 100 4 g 125§ % PRL B & U TSHORUSIZIEF A & LB L T
HEIKD o7, HABEIZBIT A TSHOEBENE T B L O'GnRH/TRH 12349 % PRL B & °TSH O L D&
TIRITHEL TWA L EZ SN APMEDATEE E 835 5. Ty, T, TSHEB L FPRL OHERE(E, TRH/GnRH 2
%4 % TSH B & OFPRL DO FUGIEPCOS B L IEHIRA L AR TH - 7-.

L7455 T, PRLB L U TSH WM A IR L7-PCOS BETEILL T w e EZ b, FHREDAFEEI
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Three Cases of Vas Deferens Obstruction which seemed
to be Congenital Partial Aplasia of the Vas Deferens
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L4 Three cases of vas deferens obstruction which seemed

to be congenital partial aplasia of the vas deferens

Jiro Eguchi, Koichiro Nomata, Tsukasa Igawa, Naoki Nishimura
Takeshi Hirose, Hiroshi Kanetake and Yutaka Saito

Department of Urology

Nagasaki University School of Medicine, Nagasaki 852, Japan

Three cases of vas deferens obstruction which seemed to be congenital partial aplasia of the vas deferens

are reported.

Microsurgical epididymovasostomy was initially planned for three azoospermic men in whom blockade
at the epididymis was suspected. However, their vasographies during operation indicated vas deferens ob-
struction from the inguinal portion to the retroperitoneal portion. As a result reconstruction of the genital

duct was aborted in all three. Vas deferens in the scrotum was recognized in all three, and congenital aplasia

was considered in only the pelvic portion of the vas deferens.
A healthy baby was born to one of the three after intracytoplasmic sperm injection (ICSI) with epididy-
mal sperm. Likewise, the other two are planning to undergo similar treatment.

Key words: microsurgical epididymovasostomy, partial aplasia of the vas deferens, epididymal sperm col-

lection, intracytoplasmic sperm injection (ICSI)
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(BRI BERES)

HIAHER: (IFTHAER &)

SRANNG RS T A ACST OIRICHIZ L Y,
PURTEDHRIIAKELLEDLS ) L LTV,
BEEIZBWTD, 1995454 F L0, SAMdER L
LTIEdIXRCICSIZEH L TWwA, £#2TC, 201
EBDOUBEZ BT S ICSIDEHEA D E WG T 5.
FHEHEF % BV 72ICSI (n=79) Tld, 54545684 %,
OREIERR718 B TH o7z, £DHH, Swim-upikiA g
ThoTltE, FOENERITIA%, NEFIT1.2%
Tho7225, TaRETIHONT, Swim-upiAA
WHETH o 2B/ ATIE, SHESS.3 %, INEZ89.2
% & ZTREOILTHIAD LNz, 72, Hi LA
T (n=10), HBVI, BEET 0=13) V74
HIZE, FhEh, SZEE66.3%, 704 %, JIEIHE
87.2%, 79.6%TdH - 7-.
ICSIIZBWT, BT & E BT F 72130
FRET-OMICZREOEIRD SN h o7,

2. IVF-ETIZ& Witk UKRERICASREAKM & % /-
L 7= 2 fEHI

ORTER,

PEREYEF,

AT,

OS5 H,

EIGHL, IEAERIC
FHIEAN, PRESZ
BV, $EARIER]
IR (BRI KER)

IVF-ET (2 & 0 i LA RGN % & 72 L 72
2 FE A REBR L 72,

FEB 1 1 ZIEAR36 ISR O TR & & a v 74k
B LUIREGERT R % G20 72 720 1235 LYIBHT % it
17 L7z, 800 g DRERENH A D 1) 121 IR OBHE
WEHRTH > 7z, FEB) 2 130237 38 12 FIEH & B
FEdex EAFRICREE L7z 2 B BFOMEIES L 72051t
T, BRNRIERT ] % 308 7 7 7 £ YNGR % i
1T L7z, 800 g DEENEAHINLAS V) 45 parametrium 512
s 258 72, 25ER & b IVE-ETROIERTH Y,

CiRT U

REHARAL b RN RIS DEBITETH Y, £ 0
AR LIESS L L Tzt ER oD, $4E
B 1 FEPIRAE & AN SIEDREE S BIfR L T
HLEEZOLNS.

FEMEIRINIZ & B RIEPRHE & LTI - ket
ENWE SN TV EA, RO EHHE & L THRE
Blo> &5 WZMREA L & kS & REVEATRIE S 7.

3. BIEREKXRIFICH TS HLADIERT
O, HEHRESE, BEFR
(BHER O BEHE SR RE 1)

PHEREOEFIZ R VE Y B E TEabR S
272575, 4l 43, AEHRERERFEOHLA
AR LETOMREG-OTHRET 2.

19894 1 A5 19934F 2 HIZBEIERAKE % %%
L, HLA ZH#&FE L 72 651V HLOASE fiE Kot & B EBE L
L7z, WP BRI S HUE O R 8 B C I A5 10 ] [ S A
WEW®T =27 v a vy 7CRESNIORANDHLA K
BUEE 2 v, DURSEAETIRES 11 M E B A
W —2 3y 7 TOHLALERZ v,

W DO HLA HBIUHEE THEERE L3I
HEEPRONL., HERIZOWTHBEEIIBY
TDQHUE Z 2 LA F3EH LT 5 b OnsxfBEfE Ik
LEEIZE )72,

& B HLADTILRE & B L T AT REMEAVRIB S h
72, HLA 7 7 A U HUE O G A BB RE & BE
L T2 i HEPEATRIE S L7z,

4, FEREICH T EBEFRIBELEIL-S
Ot =H8, WIbsiE, mgET
AIRBEDE, FREE GEREKER

NTHERER AR  TLE, ARIUISALEE S ARSI
RSNz, Lo L, fECSRESRILEN2 S 5
ZEIIRBMICmSENTWE, YA P AL LT
& 5 IL- 8 | IR ARWISE R 25d 5 & L )i
EDOMBIZX VIS E o T A, Al kD
DIL-8 DifilsE, B L OFENREICHT 2EMH IOV
THEET L 7=,

ANTIZHE B L ORI SREIE CERIN L 7R & 0 4
PR OIL-8 Z % L7z, F7-Gn-RHa |2 T F 444

HWoIKEEE L= AIZIL-8 #4%5- L, F=RHED
L% AT,

PO IL- 8 13F343,152 pg/ml & MFEIZ L L TH
HiZErofe. IL-8 285 L-v T AICBWTIET




FH9FETH 1 H

BN LT HEOFEREIERNTH - 7.

IL- 8 I3FE PR3t LRI L 7222 b % 5]
ERITIEAHB LA, RIS REIHE
L, EREIOTENBIMO»OEHEERIZLT

BIREEAVRIR S Tz,

5. HSGINERAZERID 1 EER
ORWAE, WA, 559
AR, HHE—
(P R AR+ b RE )

TEINEGE I, INEOBEMEZMS ) 2T, K
WRERETH LD, FOBMIIIRALRH L L v
bhTna,

L FA4 1L, PEROTEINEREICTIIEREL
ZHEh7I2b2hboT, HRERICE 5 72ER
RER L, IVEREEGOR o EEE L.

FEGN T RIS PZE & W S M /ens, FEINER
FOREAT 2 TR IS B AMEHIRICE o 7iERI &, Rl ogR
EHECHEMNOTETREY 72 LEFTH -
7o, MERAON TV L BRIIIEELTIE, oM
S ORRENIVEHEOBUEMELS (RS T WD,
SEOREE S LI, EROTEINEGRICTHE
AED S NI A DIIBIZDOWT, BET 21772,

6. KallmannfEZEEENO IS K hOE L &EE
O4#EER, WihEk, sAEE
EEmZ (U6 B R RESR

KallmannfEEEEL, T F FroErokiEizED
MR T CIRERE L L 2. TOHHEE
BIEEIIzB W, I F b o ¥ Ui ERT (GnRH)
AR TEEETE b orlzd &
LNTWA, {EEICIEGRHH AW TF FhoEy
BHOSLNTWED, ZOFMEDILEIZHETD
HBREINTNVD,

2], KallmannfEEREO L BE 3 Gl 28 L 7-
DTGnRHE T+ F Mo ¥y EEO B Z ATz, 2
FEBIE 5 ~ 8 EMD I A MOF Y - TRFAF Vi
B0, ERGLOOHIFE T2 32HAH
DGnRH (10 ~ 20 g/7$)V A/9043) (UG Tdh > 72
%%, hMG (150~ 300 IU) # H#%5- - hCGIZ & - THE
JHIE -7z, VEBNZ 16 TH 575, hMG (150 1U) 7
H5iko Tz A POy EXLEAL, SIREE
AR S T,

SF ), BHBEEEIIELD, M Kallmann fEE
HEAOMRIMIZGnRHL W IZT LA TF N1
EUDNHRNTH o 72, 790 A 55508 %2 GnRH D

(101 ) 101

HAEETSHETH %, Kallmann e M5
WMEBETHULERHLONE LGV,

7. BHERRIM E G U 72 ATIHEE D IREHIA
FHEMEIC & B ABRREDRE
OB, # W, SABK
W SRy, AEHRR (RS

FR6MFE 1 H &R 8 42 A TIZHEEAHA
BEAE 39 FEGI 143 AT, BRI 2 OEH L2 AL
2R % AT L 7o, JPERIECH 13 clomiphene cit-
rate54 &, hMG89 IHAC [RGB L Tl 7
% at random (Zf$ I L 7.

IR 14 clomiphene citrate TIEE#AH 720 1.9 %
(1./59), fEGIH 720 2.6 % (1./39), (MG TITZh
FN12.4 % (11.789), 23.1 % (9./39) ThMG % H
Lz ANTEBEPCHEEIERENE P72 (p<
0.05). T/, HHRICE > 12BN TiaH 2 &
HH F CIci o,

PRI A B & L 7o ARG R % R AR ANE
FEGIZ3F L THT 9 I2& 725 Tld, clomiphene citrate &
D b hMG ZHEHT 2 H A BITERES S C#E LT
WhlkEzZohD, L L, HRENIGERHICE
LNTWAHDT, hMG A L 72 NLIEHEIEIZIVE-
ET X GIFT 72 E DR ZERE L A 5 W 2 R - TIT
IRETHLEEZOND,

8. RIEFBZEMELIC L 2 FERRIREIKES
DFEAT
OfA %, FEH % M =
Palehnd, ERRER, BATET
WHRRES, FAREM, MRBAHE
ARG (e P PRAE T A R RE SR

RSB EENREE T F v, SPEPEEICBT AT
B NGB AR EE) & steroid hormone 57BN BE & D
REMET L7,

x5 0d B SRR A 47 61 58 E I, CCREIEI40%151
B, onlE@276143 B8], FH114B1152E8TH 5.
MIEDEENIE, PNFEIH 5= EERICI 2 9 HEA
B 7 iEEhbER) & L CBIE S e, £/, ToEH)
LIPR AR ER 12 40 %A% & EERIZ3RO 7 HSHEIN
HU i a2t b L, + 3day LU0 E B0 13
MTH o7z, EERGESOIERLEFN O RHT &
LTI, FENEORZ, 1SIENRERE O SHEI
BUNTIED o 7225, JIRIHRRIIZ BV TR A steroid
hormone fE & DEEIIFED 22 0o 72,

L2 L, #EIZB 2 EshikEs) oL EL & m
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PPl & IIBEHELEEN DD, 10 ng/mlFi{ZIZR 5 &
EEELEEAIHI S L b L EZ LN,

9. HEHZH (T2 DIPIOFERMICEE T 245
OMEN, Ftty, SHEH:
(ZEKRESR)
HHEEM—ER, —Fusz
(SFREMAEIFFEAT Y > 4 —)

FIFEDOHFIZIZFERAHOEE LS B A A, HEEH
HYHIBH L 72854 T%, controled ovarian hyperstimula-
tion (COH) %, FHMH AL (Ul THEHA % Eh,
FOMIBICERT A Z ED% WV, 6 DOFEFITIZ,
oLk - IEREHE AIVE-ET) 25, ZRE SN 575, Bk
B, FEROAZ ST, FENICS AL,

LAl A E, @FIZ3EPLEIUIE TSNS D,
THRIZZE S B o 72 50ERS, TEEMEREN AT
¥ (DIPD) % 54T L, #HTOMA %R0 THET 5.

AHRAEBE, SOKERI, S8FAMAT, k245538
%, AR 2 £ 5 1145, COH I 1) clomiphene
citrate/hCG, 2) hMG/hCG, 3) GnRHa/hMG/hCG @
32070 b I— )V CHIAT L7z, hCG DY) 1 i 2 134%
fEBE MRS, AR I8 mmbl L, &LL<
WEIIRRE 1S mm PA AT 3 AL E, F 723 E 2300
pg/ml P EC, hCG 10000 1U % #%%5-L 7z. hCGH5-t%
40 ~ 44 5 [H CROIGEBE RIS CHIN A2 G2 L, &
75 AEIT80 %/ ¥ — 2 — )V CTIEE LR i &
Imi{EA L.

| 1996 F BATHEFRIELBEMRS |

FE SR8 4E 6 H 8 HF1% 1 BE304~
&Y (EIRT) VT4 =Y FRTN

1. FEEERE L7246XYq-D 2 fl
OKHE—RB, ‘GRS, Al
(& INBESEKMLIR 25
#h % (REE ik NE)

Hgm AR L L CYRBRORRRIAIZENT
HbH. BAITIEEFFRE L TREEL-46XYq-D 2
BlE B L 72D THRETS.

FEGI 1 3BmBEMAHE. EFREARLE. FHike
FI 0B REBTEESS LEFTEE Wb
7oz ¥ B I T 1L ERHERN R R R P R 25
Bezz L7z, BE161cm, K& 54 kg, BV, i
B EE, BECRELEOT. RMEAMRIIA 6ml,
7 ml, P WSAIIZIEZLH, FSHO®BRE FR., 72

HAREREE 92515
MRATOYOKTF%E5EDH/. LHRHER 7 A b Tl
LH G L7245, FSHIZRUGAMET LTu 7z,

FEFI 2 ¢ 33 A E. EFRIIAE. 24FERMZEIE
ERTEELZE LR TIE S Wb - O AR
LTUREB L. BE176cem, AE64ke, BT,
EHE AR EICRY 20 F. BEAMKIIA 1 ml,
fE12ml, PHARIIZIEZLH, FSHOBREE 5., 72
AT O OBREMT 207, LHRHEAR 7 A b
TIZLH, FSH & b % iAo 7.
2HEBIE S G/N Y FECOYBRRA TGtk
ERMOREZEDZ. 39> 70y bME, PCRET
FEG 1 CHRBEICHG LTWwREEZLNTWES
BT DYS 140, 273, 275 DRIBx D275, Fiefd 2
T, FN5DEETHFFAEL TV,

2. BT EBEICHT SMPRETBSOUR & HS
AT MIVERURET
OX¥rere, “FHIRE, & *E
DIZ NS (ERKILIRER)

il 3 S0 O TEEN R A R EIC D &
BEt L, dHGANT MV SERBERICO &Z
g2z,

BEERT 7 1 71450 26 ~395%, FH29.75%) &
D 16 R AR 2RI L, 304 = i1 Tl L HEIR
L3-8/, — ittt BLERTE, B XOPBS
F 723 ARSI (1, 1038 X UV100 e g/ml) FFTE
A FaR—F—(5%C0,, 37C)AICEX, 1, 2,
4B LU 6HERBICEN TN ORTERHR 2 JE L
72, 5126 MR OKY >~ 7L EPBSIZT 3 [k
# (%:3,000 rpm, 1057[8) %, FHiE0.1 mld 7= 1) O
TG DHEGIRIE (exitation 488 nm, emission 622 nm)
R 850/, HAn) (2 THIE L 7-.

1035 X U100 2 g /ml D FE DAl a5 ids T 3 AE
IEECORG FEEIRIE, MLEFRDB L UPBSD
AETRMLIZ D DIZEAN, 1~ 6 BHBICBWTHE
2B o7z 1 pgmlFEMITH, ¥ bo— LS
4 ~ 6 B O T RB) R IEA IS Em o 72,
F7-, 6HEIROR T2 b OHEGHE L, &HC
BOWTHEE I 7.

PEE D, Hihasis 2 iisiimys 5 2 &k
N, WHEERORTHRHREI RO LN/, ¢ b
FEB L O TR OEEARY PV, HT
TEEPE L EOMBRERYL S 505, SRIOFEETHET
A D ENFRE BB TEN o722 812X,
Z O IEEE S & BT EBRRRRRI R, BT
BEAOIER L0 b, WTREADORE~DOIEHIC X




FHROELHLH

LLDEMEINT, Lichio THiT A H IEH %
NEFEREDH TR L, £D/8— b F—~OEMHD
HMTHLAfEIERZRTODEER LN,

3. Obstructive azoospermia DAEZE & new-
A R.T.DEIK
Omig 5 Mgz EaRC
GKBFEX S =T 4 2)=v7)
JRFZRRE At
(B ILIBESE KR 25)

FEBLIEH 72 2 RS TE T 20 b & B ZEVE MRS 14 12
L, BN TR — R TR N TR 23
Awshs, Ll RIS, Bk sR
Rl —MEZE R O N2, ARE L 0BRSS5
ETRIFTLRERES S SN o7z, ZOHKk, B -
i EREY G0 EOTAHEES 2% D iTh iz’
BILEFNDMBEF ORI R A5 IIREDT
EEIIEbNL N,

1987 4 Silber et al. 7%t L 72 MESA + IVE-ET i4,
ZDH%I A B EINA ORI (1991) 2 L, 2Ok
FUCIIEEOMGRE & 5l L7z,

1992 4EN)V =D 7 )V — THRE L 72 ICSTEEIE 5
W60 %R L, MRAZREEOBIIER LI L
TAIVCERTG 272, Lo L, 1994FEHK L DK
HYZAEER 97 %% improved ICSITETIERK, FFHRHR D 45
% CRIUR) 2z 72

| PR EBRE T TR~ IHRAH 5 15 e DG
i Td A Z O improved ICSIEAEL FI £ O obstructive
azoospermia (239 A new-ART.IZH KE LA ELY D
75 L72dDT#%. blind-E.S.A. (PESA) needle-T.S.C.
(TESE) % & @ original new-A R.T. & #8772\,

4, RIZHE - IETEHEIC & U B BRREEGRRALEIC D

WTom 1E%E
OBz =, BIIEE, e
hnig i

kiEFE< =T 172w )

A DR AFEEANT DAL, AIE |21 T Tl
PEOBREIIHTHINLBEREHEICHEP L TEL
A3, A TE BRI AR DR OB &\ 9 72 70 8
bIRESEDIZES T2, ZHEROFEY AT S
WAoo nTid, BICRERETOERIVZR - R
2BV RIS, FEOER, RO RTT R R
ETINEFTCHEHERINTELD, KFEIZBNT
&, FHOBOI L 2B & L IaTIRE & DY
BIZOoWTHE LD THRIET 5.

(103) 103

X GUE MBI BT 1994 4RI REAT LIBEEICE T
Eolr, ERETORNZH - IBRMO 605, SAM
245 (ICSY) - WEREAE D 59451, A - RUEIEREAR O 17
B, GIFTO7061Th 5. LIGITIROFEA1L716] (34.5
Dyl ZH B, ZOWNFRITEIGH 16, FEhaAs2 4,
fla2S 1761, BUGEASS1HITH - 7-.

PERIENT & AN HE - IR UL, RIS 1
O (n=14) TELMEEIRIZ R <, BiiEK 2 %
WL 3D DOLIEIEIRE28.6 % (6.7 21) 12, B
HIEEL 4 B L EOBED ZGIEIRE56.0 % (14 /25) H°
HEICE L otz BAMEERE ACSD) - IEBALTIZRE
TENEES 2 8 L. EOBETIE L BIEIRS47.5 % (19 /40)
L@ o W - BRI AL Tl L 7 AR
B1ED»S 5l E ToefE LTOLMEITIREIZ23.5
% (4,/17) L&A 72, GIFT TIIBHIIFE3 v
L 4 OO LIEEIRF9N % (1.7 11) 12~ 5 {ELL
L OBETIZ45.8 % (27.759) & LIRERFIIAEICE
oz,

VARAZHS (ICSI) - IRRAEICIE, & IZEBRTRIC
HORTWVIEFNEEINL 20, FRERILET A
DI OBFERITEE LT 5% EOTRPLER
X sz,

5. HFHIH T 3 BRIIEOERREAE
O/MBRESE, WRIEHE, )ikt
nfrHE, KHEOTE, KO
FErrR—E, AR 5E, &
FEEF R (LR S7 LA e )

LETIZ19944E 2 B X ) BAMIE R 2 BAAG L 72, 4
WIFASRRE PR T E A (SUZID) % 4R L TV 72571995
AE B LSRR PG - A (ICST) % Bds L kG
R AFREOM | % B 7D TEOEFRBE IOV
THET 5.

SUZLIX 124ERI, 208, 1CSTIZS4ER], 69 1A
AT o 72 wWiiuh EEE OB AR conventional IVF
TIRSHE L o ol e xt g b Lz,

FET- O Lswim-up L% £ & L THW/225, ICSI
TR RE 127505 /ml LLF OFEH] (2 modified migra-
tion method (D. Dozortsev et al. 1994) % H V& Eh#E T
ZOLL 7z, BRECL 7290113 8 %IE @ LI iE am
HTF T4 ~ g s EH e 7o = ¥ — BB &
DEME L7z, SUZITIZA 7 a— R %L CHEyEE
KL, 3~ 5HOESEETEZEA LK. ICSITIE
midpiece 720 &~ A 7 T ¥y b THfil L Cimmo-
bilized & & 7- BN T2 BEB L VG L, IIMIE
W5 [H 2 4T > 72 RIEA L, S ORI T
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FEADP L 12~ 14REETR AT, ZHIISE {fHoh
7o A IR R & L7

SUZIIZ 12 FEBI20 B 122901247V, S2HEER50.8 %
(62,/°122), ZHTHEE338% (21 /62), srE%
91.2 % (31,/34), IERAIZ65.0 % (13,720) T, #THE
(D 7-0) 13154 % (2./13) ThH -7z, ICSIiL
54hER 69 JE I 506 JIZAT VISR 85.8 %, <823
%, 57HEIE93.6 %, MFAEZRIT.1 % T, MHRSE (BRIP
H7:0)12464%TH-17-.

SUZLIZIEEL LT, #$MnYiH € immobilized &7
TEEYAG T % INAIE B | R O % E AT 5 i TFT
HICSITiE, & EVEZHER, HRENFES M.
¥ 7EENE T Y07 /ml LUF OFER] T b modified mi-
gration method 2 & 1) ICSTIZ 437 3Bl -2 [ ]
RETH o7,

6. HRHCB A HBRBRBICH T 2ERETF
O 5]
OfAR &, fAllldt, hEiEi
fea i, RIONESE, fErrsh—an
MBRESR, P R, SEEFEC
(a7 e B E )

LRCIE1985F12 A L IENESE A A L, 19954
6 HFTiz3n2flichutr L7-.

1992410 H F TUENHES & N FESMTIRDZ T
PETHY, WBEFEGT R DA HEESCHBENE
SHIRETH -7, LA L1921 H X W 1TESs
BB LT b RIS T Tl 2 47V, 1995
.6 H F TIZ8IBNIHEAT L 72 (i #EERT IS8R ).
ZOMNFRI BAEI0HEIES 3451 (FERER AT 28 1, fF
IBZFYIBRAT 5 B, SRR 1B, FaaL— M #
Ko7 v 3 — VEER 1761, PCO14%1 (JFEHE 4]
BAty 1050, BARUBERIAT 4 B), T =YK 166] (MTX
DIFFE2 B, FUEHIREIG 9 f, IR AT 5 Bl) T
Hotz.

GRENES: 34 51D 5 HARPNEEZ 2851, A4S ),
P+ EINER L BT - 7. PR FRER BENE
AR 1285, WhE 11297, HR2RDIBRAT 4
WiE705, HIMES05 L RNEA R 2 B L 7-.
ECICEABRG DS A E % Biik BN A8 DR
Faal— M EFETIIEROD»25 5 D0% , i
AT T 2 UNEDSH L LEZ LN

Faal— MERTY J — VIEEW DT TR
884y, =¥/ —VOFEEEAREIZ288 ml, AH
$E 12650 3 B (33 %) AMER L 7-.

PCO#ZIREIERAT 105 3 51 (30 %), BARBELIAT 4

AATIERE 42515

Bl 1 (25 %) \HTARATHOL L7z,
FEAMTORINE IR BT 13 9 B fEdT L7225, 1
BlI3AAT % D hCGtiter D FEANE C, MTX 55 &
TTo A& FREFAHEM L7720, RE6H{H
BLTHNERBM T L2, S0k I TEsME
R D FRE R BAMT 2> MTX J5{E 51 T 1347 7% persistent
pregnancy [ J{FE T AU EDVH D EEZ LIS,

7. RERDEE R EEE DRRKARE
OFf EBL—, HIIMEEE, &ARfE#
SFHOB, HFRIES (ERKEE)

FERDICE S %) EARIEELEICL CADS
N, HEOZHFIIBOW TR ZOMIGIZHEET LI &
ML, A, Fea SEEBROEEZERICBY
BN WFRIE B L HEAR TORERE L ARE
WO REIEDOBEBRIZOWTHRE L7,

19944E 1 A £ 1 19954E12 A $ TORERA M P
FEZEIIOWT, FBWEEEITA, kL E 1,
FVE AMRERO UG, HEIOET 5 et %
BIERAREE TR LT L7,

51 B ARERITIE, 55 TR A RUERNZ B
Tk Kaup B8, MAHE,, MALH, FSHAR X
EETH Y, M cortisol TR REETH -7, KL
EAMRBRTIE, £ 1EEABER 7 H 65
ASLH, FSH & b IEHIn A /R U724, 4 0 A&
FEFI TR EFIRIETH o 72, EEICHT 2 UGS
BT, 81 EEHAER Tl Kaufmann 712 7
B 3 BIASKE L, clomiphene #8312 4 Bid 3 AT
I L7z, 8 O REME F RES] Cld Kaufmann #2122
HE%)TdH ), clomiphene# i TIiL 4 ) 2 #,
clomiphene 2 Bt 5-#1:TUE 4 Brp 3 BIASIE L 7=
A, WD KaupTREA 20 111412 EA L T2z 5E 6
AREIIL L T e,

RER A A RRE T 5 IHEHFIIB LTI,
BREOEEIEETH LHH, KaupiT20L %5
Z EMEFRIT AR OER L EZ b

8. BERAIEMEZRT DO A
OrRIHER, EXUZ, WIIFKE
®oPE— (R ILIEEHE Rt

ALV - IRREHE 7 & O B FEIE R D AE A & |
DNA T 72 E T 03 R L, BERaOWEITE
B L EEFEMzEeIc L, A, AR
WO AIC L B BIZTBWDS, e, DOIEMIZ
TS T L7z,

1) % 7 AN (8 MIFZHINE) % v T, Tyrode i




THOFE1IHITH

F 7213 cutting pipet {2 & D EHTT I L, 2 &(las-
piration pipet } 2 CHEIEk % 1 ~ 2 @G| L7z, ZhEFho
FEWFOIREIC B A AR, R 2
U7 F70, EIERRIUEIC X A IR %
L7,

N FEXHBTHWE MR @) 12T,
FISH #: (probe: CEP Y) 3 & U nested PCR i (primer:
SRY) |2 & 2RI % 1T > 7.

Tyrode {1 & A HLA 45 & cutting pipet 12 & % Jiik
1ZBWT, BRI 250% & 266 % TH-7:. F
7o, EBEREREIEIZNENTIZIRES818%TH Y
I hO—=)b (80.0%) L EEDO Loz, HIERH
fa% BRI L 72556 OB 813 %, 2 1M
TIX778 % TH o7z, FISHIEIZ L > CY ki B
W45 2 EAHEETH -7, nested PCRIEIZTD Y B
R RN T 5 e HSTE

A DHAT LR, B CHERMTICEN
THYH, FEEE ~ 2 HORERTIIRORT
WA RIS wEEZ OGN, FISHEB LU
nested PCR %12 & % B{nT-ZH I 4 RICHT 57290
I2ix, ZOEENEZEHO L Z EDLEEL b,

9. BIAEIRDFEIZHT & T DEY) KL
Ofkefetx, MHEE ", £ Bl
T R, ML, eSO
(AR R E )

BRIz EbOTENLERTH L. ZOBW
BT LIBESTIIR L, 1 FEAEDERNIHEZE
DOBIIERFICBIT S N A, GTIR 9 3 & v ) Bk
S, TEELATICEIAYIIRAT & BT LA 1R & R
ERL7-DTHET .

27 dta, BEAEEE, RARIEEZ L. 199546 H15H
FREHFEE L, FESA 1 HE MR 6 ). N2
eI M, R B TR 2R
FEE % U, AR T E AL I GS
ZEOT, FEARAMICABRET I — EG L W
2 cmEO budding AHiH s, ZOHIZGSEkTa
— %Oz, WSS I REI RIS 2o
7o AT S O RFHHITRATRIE SN2k & D &
E Lo/, LA L28M%O 8 A17H (iR 8 1)
12U, oot ZE(b L7z, N LA
LT a0 gt d 54 7 )V I KO E
AR 2 X ) 2% o, HTIRA TR
TElEkL, NEC AR L b RS Rl a—%
AHle. R PBEENEOGSHT I — L FEAET O
— I EEE IR SN e o /2. MRIEIRET T,

(105) 105
JERE “CUON b TTEERFICEREL, T
A & D AT BN & A E RN RE A & b
%9 GSA%, ZNZNHUMED "junctional zone" THEH]
s DR AR miTR L 2L, 8 H
21 H & EIEET 2 51T L 7. Buttram 7378 Class 1T A
(AR fAiTR) ©, BAMEIEICFEREZED . i
HOMBFIBAEICL D EANEL FEAEIZIER
WA NT EHHERR SN, IR LR T O
JEREAHEE SN, & BAEGN LR R
ORFIIBDENL o7,

FEEVZE & WS TR RO SN2 K
WARETH o7z, RIEFD L 9 (12, IR I3
BRI CARER 2 b S5 b0 L S, kE
LARREBIRESIFE L BRI Nn.

10. SRRAZBREDILEICH 1T BHRRE & BRFDATLE
R RAITEFAY (allometric) #&5T
Ot fifn, wm2s, & mEE
TR T RN REERAEY RS

PN FENE (FC &%) &, 10~20 %DFLETHES
NAENFEF DOV EDT, BRMEE KIgIZKT
SETWE, ZOREEFTICH D EEIE (CFL
W) %473 2 INEA QYR F-ORE N Hh 7% B IR
WIZHLOPARHTH L. ARFFETIE, FCALFLIE
FHrI T OME N SIS T 2 RIXL, 2R b0
BE & IWERE Lo THET 5.

FIWVAY A YHEOFCHY L EHILLY:, FhiEh
14750 & 41 5EH 6, BR300 DINICIREE A g L,
37CTMRZICEBIFOMELE Lz, IR0
EEOFHNZ , FA, w470 X—=%T, JIF=H
A DT HEEIER 12 Leibfried (1979) (26> THEM L
7z %8, IIT-IECarnoy i T S HMIREE, EEREA IV
A rTRm L, ERBEMEEL ST L. FC
FLA L IEH R FUEOH 2 AL & 9P F- o FHIMEIZ D
WO R R IE 241 (allometric) [ 2FRET L 72,

FCHLAF DI T DL (Y) & ZFDIIDEE (X) D
MR E 2 HE T 20, Y=160.6X"
(X+0.089); R2=0.99 (298%) TH b, [EH 24T
1%, Y=160.8X./(X+0.165);R2=0.99 (1595) & %>
7o, FCEIEHEGALOMTDI L, EEEBEET
LINFOREIREN L2BoRFERIL, FCHA: Y=
161.5X /(X +0.219) ; R2=0.99 (99 %1), EHFL4 :
Y =161.6X /(X +0.194); R2=0.99 (134 ) & 72 > 7-.

NS RO S, FC & IEH 2L 4F0I0T
AELKRESSICETHATSLI L, 61T, WMHE
LICRERINT2EAZH AL, EFRITOA
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PohABZNLD L DOTHTIED SV E Ll
WEZR L2, ORI SIITF-0BITEREICT R
F—S AHEELTWE LD EHEEI NS,

>y K U o L

[THE (C33 9 5 FRBEDREDHES |
1) RREEFAT (IERRSR, T=38)
N _E5A— (SRR

PHEOBHFIZBWTIE, BEGERLTFEHELZED
RSB OO0 E L THA SN TEZ 58
F, NHET FMEEORE LRI SN, Filf
xS AR EH SN2 Bz Ly, NS
TEMPEHEIIER LoodH s, 40, FaldAMET
FEAEGZXT 3 2 NAREE T RO h <, BEFEEE T T4l
ETEHETFMICBT 2RI OMS & LFCOER)
DOBE 24T - 7-.

D) BERESET T4, AN, FICFERNEEICW
LFEMBEERE L, BRESETFHCE, 206
KTP L —H— % Hwi:., WERESETFM 41T 1B L
TITBIREEHE 2 35T 727200, JENEEE T FHiAEs <l
BIERERIIC T, rtAFS 2 2 TIXKETH 0, #ih
HiEd PETH o728, FARRIZPLRERE L7
AR BB E O RIE L5 % D 4
S 725, BEHEPE WO, HIRSIZIEELD
AN Loz,

2) FHEEETFM. 4ENE, F IR T IHE & A
R =T A FpEE AR L7z, TEETT
MELTIE, LEY hAa—T2HWEEOYE
7o 7z, EROFEERIE 3415 T, NEYIRIE
SHA404ETH -7, Gn-RHT7 F 10 7 2 H L 7-5ER
TiE, BRI TE447 %N TB Y, Tl
DL & FA N OEM AR L Bbh/, T
FHRERIL 2 BE 200 CTH 1, T ZHbIEDI T id A
bNzerolz, MiEBENMIZ2 ~11H»ATH 57,
11D RN NEFIER DOFRAT 3R S LIS, T AlE
DFTRIZRIFCH - 72,

PLEX Y, WESET MBI RO R A
LNEHDD, MEOFEBIIRIFTHY, BEOH
HLPH SN Tz, L L, RO Cldiks
BISHIR AR 720, IR ICH L Tld AR oMt
BT L EBRbI.

2) YRRICH |V 2 BEMIRBEDEE
BE B kEEYI=T 127Uy 7)

EEBUAERZ/EE~OMIEE LT, HF,

HARERE 2% 15

PZD, SUZI, ICSIZ & D FAMBISEHE:5 %5 ik C R
JEH &, LEETH 199241 A &L Y PZD & suzl, [
E10H LV ICSI % EME L T & 72, PZD I #ICER]
WA S Y, SUZIZIZS TSR BT 57200
EAEFEOPE IS DS - 72720, 449 X 1) ICSI
WK & R E DTS, OO 1 EFOR
BRI L TR TE 5 b DT AR L, SUZIDff
M &4 SNTW . 1994457 A X ) HEEDICSI
W23 LT, AR OIS LI A~
DWMEELTEAL Y, WCOPDHKREEL7-& 25,
ST, MRS, BERTZMLT, RE
BICEWEREESEONDL L) 12k o7 LSBT
Z N % improved ICSI & FR L, ZDf%, BAMIZHEIZim-
proved ICSIOADENG L % V), BEIIE-TW 5,
ICSIZ X BUHRAEGID 9 5, 19964FE 5 H £ T2
R ZFERTE 20114260, HIERBEIZ213
ANTHo7zh, REEIZIANA4%) IZDOHRBD S
iz, 7z, BRITEMNIIB O TRERRE LD
L E AT ICSTAT RG] & BARTIRG & ORI B
Dotz

SHUHEF, R R, BEBTE2MDLT, £
T BN, WA T T, MEISEVE
BELLLL, BIEOFRIIOVWTLREELEZ
541 % improved ICSIVSHEV. SN2 LI2L T, 4
BED ARTETE b (L L TE T 5, 72k 21, MESA
75 blind (needle) ESA or TSC~DFEATR, 1 [B]D T4
TOMIERERE T2V anaplditds 2 LicL b3
NOREEDGIR & BRSO, 5V IdEHER
W IR DA & B FEANDORBEOR 7 &, fiE
THE%R ARTETHEAHEIL R ) ©2D0H 5.

3) IVF-ET (¥SRiE 2R & L 7)
R TE (R ILL L SRR E A7)

LEFTIZ19904E 10 A & Y IVF-ET % Bildh L7225, &
£4 AFTICHITL/ZARTIZAEHTH -7z, #
DAFRIZIVF-ET365 A1, GIFT45 [, SUZ120
#, ICSIOFEITH > 72, H#NLGIFT D 2252 gl
TN EAT o 72985, ZOMIZ TN TRIERIITH
N, 209 LD 4 f1iF accessibility A5 { FEREERIN %
BEHE L7,

IVF-ET365 I DWW THE 5 &, #zeiini
336371, #EMNNIRT-$51% 3056 THRINZ 1L 84.0
% T -7z, FRIIARENE 2 B TH - 72,

LR TOREFRINO T L Tidfbik & 13 &
AEEDLYIEIBEVWEBRDLNLY, FELTWA I,
1) &R B ORI A I LS T &, 2) ac-




FHRIFLALH

cessibility DFEVEFNILEEE A L 202 &, 3) MLKD
BAZTELETHS L, BIlEOEYZ LW
Tk, HyFaal— EREERICERESTLC
&, 5 10mm EOIIZTE AT L TEL
TenETHL, T, WX HEHHETIIEEM
il A 5 G, SRENRESS 1 Ao 6N,
ME & LB e LRI, MR E OMfIE 1
Bld oz, & CIHIEEMRE IR L Tid, flfET
DIFRIIHRICFEE L, BECFM L7ER D #ER L T
BY, FRIBRIEHERORS L RE % follow up 75
ECTH5.

4) FBIEAREE (TN B FNEE
JRH AR (8 L EESERIIR £%)

B I ERHEE R R IR PR 28 B B\ TR ZE
PR T-RE & I S AL 72 BB 49 A DO IEHRGE & 0
&L TRIEDHEFERDES T 245 T ORI 2 IR
72

19794E10 A £ V) 19954E 12 A OBIZ A% Eifk &
LTURA2ZZ LB #HIT13368THD, 95236
% (17.7 %) DHEFSFE, S 5H1249% (3.7 %) H3FZENE
MRS TREE BTSNz, Z049% % ERICES &,
MRS R IRE R EDT 144 (286 %) L DL, 2
WCT I RIEAN IV = THi4 10 % (20.4 %), HIHS 5
IR 9 % (18.4 %), THIAFEE DN 8 %4 (16.3 %)
Z LTS RIMILEE 2 % 4.1 %) DIETH > 7.

FES R TRIRESE O 2 B3t U CHPRE S LY BT %
T 1 BT RIS R~ DRSO B % I 7z 28R
IZIIEL o7z, REREWERZIT->72761 (D
5 1AL R LR &4l & A7) T, &
BICRI BB P~ OFETHHBLE &, 361 (42.9 %) TH
IRIZE - 7z, BERE LAY &1 4 Bl L TT
b, VFELLERGEZ BIE T & 2 2 B CIIM RS T
HIEA SN h o7, NI ERM 21T o727
BITIE, MBEREHIETOROLN LD 4
B (57.1%) o 12D HRICE 72 b DE o7z, B
BRI £ 2 08 A 75 147 (MESA) (X, 14
Bz TN, 9 b 36214 %) THIRE &, 9526
TEEEBLIIEST.

SRE LTHDL EEOETHRIZE-72bDIE6
%(122%), I BHEIZES72DDIX5%(102%) &
V) T H o 7oL IHEEO R HA Y 7 R E 2
S L TABE L ICHRE R I o e B
L. 72y,

(107) 107

5) ¥asRERATIE | B FAltE A
REPPeHE (BIRKIRAR)

BRI DAL, EWHE S ~16 %Ik L
PUANTIEEL TIZ19 ~4] BIEDOND . FBRE
WRIEIZ & B s iskkieEEORF IS, MERED LA,
HEWEOREA~OMSG, HEAHD O L &S
I EFRETPET SN, FOBUWIIIME, 12
BEE Fo75—, VvoFIrs374—, $y—%7
FTA4—LENERTHS.

HEOBEILE LTE, NMEDOHKEIZR > TWwabi
FEEOEVL D, HADOH LSO, BEMLGHICF
HEBBENEZIONLILDR ENETONS,.
FERBOBRIE, ST ST TMRES TR
5, REBVOREBTHL7:0, FiliRENLE
WEELRMTAT, BRPAED LRV DARD 5
nas.

M & LTI By, PENESE TGSy, AH5E
FORZERRAN, (ROCAE A (EHLT, BEBERT) 2 &8
KIFONA. miikiemig, AR L TBY)F
Ry BiF &2 5N 575, BIROWTHEE S &
W REDH B, IEIEER T RN, FROEE,
TFRE 2 E DR EDD 575, (6 (W4T 0] 6E &
W R B KT EIREERRAT I ABE M A3
s, BligEe e EOEE LR EMHESRE I SRS &
L. AT L, BREEIROBEZE LTV,
PSR AMR, & S (ZBAMEE TIRAAE BT 1E, AfF
JEIZIZEAE LWL OO, Tl TEE 2 5.

BHiEDLZAh, EOMRPRRETHL D EZMIET
LIZIIHHEETH L. ENENOMADERN,
il L, Bhisx CoRMIZIE U Tl 28R L
TV ZEDPPLETHH ).

| H114E BATEFSEEMASHE |

HEE . P86 A22H (1) ‘P2~ 6HF
&85 0 (2 ) 2 UEALREET VA (2 AL
HIR £ 2 )

1. BERZCMEICH T B PIRMERAIIEE S > K

—VORFERD IR & AP RIEAEIIR
Of#Z, wEHHE, Tk
g, DR, ERFE

TS S (MK EET)
i LA (1 P CRARE i R R PE B

R Pk L AR AR~ 2 Y F— v &
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5L, TORERDIR LN WBRBECGER R %
Bt L7,

MRIE A 152127 P =)V 1T~ 3T/H, 3»A
H’E5E17—NELTLI~3 27—, §31 27—k
H. L7, &7 — VORi{% T Estrone (E;), Estradiol
(E2), free Testosterone (free T), Androstenedione (A),
Sex Hormone Binding Globulin (SHBG), LH, FSH % il
%E L7,

BMILit 1 7 —)VHT34, 27— VHT20WA L7
M, 37— VHTRES Laro7, 1 7—-NVEIZB
WTA, free T, LH, LH/FSHIIZHE R KT A4S
NS, 2~3 27— )VHTIZ, LOEBIZBWTLE
BLEbSo oo, <YV F=—1DFELR
BIVERNZERS & 18T, SEPIKFRERHERIE R S
hWehoi:,

YT Y PGS &) Il A B TRE R
SEET v Fu s s BN OUEERA LN
Lo LB G ORI <, @R L RINMKS T
RETIIwEEZ LN,

2. 77 I VT RBENEEDRE
OfFf b, ZEmT, B W
/NIRRT, MR, KHEEZ
R TR KRS
AR (A BrRaEREr Y -)

I 4 C.trachomatis |2 & 2 R AN ASASEEAE O J5
HELTEHINTWAE, 40, 77 IV THER
MAEBEZ I L TIRER R 2 Sl TRREF L 7-
DTHET 5.

RS AE L H & DR 7R 10 H ORI, SEAYTE
MRZWZ L7ZEBZE L3609 B 86, 0.6%07 7
IV TR TH - 72, HSG TIIMiHIEAZE % 3 41,
FlpzEs L OREMEAE T 16, AEESEOAT 1
BNUZERD, 75 I T THURBMEEGIH 71 %290 F
I FORBIC BT BEELED T,

8B 4B DWT, HBERIATHIICZ 7 I 2T IgA,
IgGHUAMI 2 I5E L7275, BBk s 2 3 flid
IgG A Cut-of ED 35 EOEEA R L, —BuE
BEOZW L2 ERBOMER L. Giffls 7
IVTHEBETH LI ENS Y T I YT OIEEI
HTH D EEZ SNTHTgG H5E WERN L EIR LI A
R, 77 3V 7 OPUERRMATRG C & AHER S
7 |yl

AR 42%1 %

3. 703 FERGIOMRET :
IRBEA

FERTRIBEHIN TS 21T 3 F(CO) 2%
B, HHRICE > 72 fEB 2 #Et L7,

19944 4 A5 5 19964F 4 A & TI2, ANEGEEIT
PRD311HIH, CCHEHRIZ 10451 (33.4 %) TH -7z &
FGHEGIOERIE30.2 + 345, AFHIRIZ2.3+ 1.64F
M, ¥ L) CcClifkE coMMIZs2+3.60ATd
272, CCHG-DBIIITHAMEREAR 2 LI EARR
BIC, ¥ AR S HH L W NIREIG L, &
FERAEAT20 mm % 8 2 75 81 ThCG % %5, BHIZ
HACH E 7 IFAIH 25K L 72, &5=13 1 H50mg A
LB L, RE200mg £ CHIE L, @ REEE S %
BELEIZIB L ThMG, AIH, A5 104 F&AHL
7.

T DFER, CCHMDITIRIZ - % T, idhMG,
AH, 2704 Fa %2 LTw/iz, CCHbgRIL,
100 mg 25855 &, 50 - 150 - 200D TH - 7.
AT L 1 B2 22 5% B, RRIiEE
mmBE L% <, AP E I AR 14 0 H DD
KEHE LD, CCHHRBNIE IS ML T AR % 5
O, 385 L FAI IR BI A e o 7.

(TEMT =92

4. THEE2HEC$ T 3 Sonohysterography % B
=FEANE, HEREOESR
OICHKEZ, R h—ER, FEE—Ep
PHHEZ, MHESA, BEREH
SR I, AR, RFECE
e = EE<) T v FEKER

FEIZS % 5 o 72 AT AE 218 5112 Sonohysterography
(SHG) 47\, ZDHHMEIZDWTHE L7,

SHG NI FE R ) — 7056451, 29.4 % & 5%
Y% <, LUTHBANANE - ST 1050, HilET
FildE o B, FERENEAE 9B, TEHFSHITH-
7=

SHG 2 MiAT$ AT L& b, TEHMEAR) -7k
ZORES - - EALAS, TE MM T OM
& B2, hIRTE T TEEDLE - PROE
S EGAREEERE - TERErESICBETE
720 T2, TEROFEEEBEENE L CIER T E P
PTbd % 52 L7225, SHG TTEREMRAE D H % IER] A
Lo LoY (WA

PLEL Y, SHGIIREHML, & CIZFEMNRED
WEMRZ &, EkoREBEFENgHETIEEon
WS WEIMD A ICBGETRETH ), FEELD




FR9FE L AT H

%, MR LATR A2, RAEEGOFEHER
#FEE LTHEHATHS LEbNT:.

5. 9 SHEIC 51T B pure FSHER B IR 5 5RER
AL DERREYE A
OEtEfm, AER, &6
ARETF, BRIET, HERR
B, =WEZ, KE
ARIRDE, EH AR (BEIE K PER)

BEOBEEEHEER T B & L7 pure FSHIRE H %
Hikx, feROBHESEE BRGE L.

GnRH analog % i\ 7= long protocol {2T, AHE (304)
Tldpure FSH 450 HifiZ % 45 1, 3HHIZ, 300 HfL 255
5, 7, 9HBZ#5, BEF (30%0) TIZhMG 225 Bifii %
HWHES L7, ABIZE HEA, BEIIRAIME
20mm ThCG &% 5, 34WFHEAIER IZERIP L 72.

A, BEEZhZho R HHIX5.23H, 7.50H
(p<0.01), FINEIx 10618, 7.0M (p<0.05), MTHEE
1330 % (9./30), 33% (10,/30) THhH -7z,

ICSIREATHIh, ARE, BEEZFNFNOBAIIEIL
7918, 4.0MH (P<0.01), ScAEIREIL2.21E, 1.8fHT
Hoi:.

Kikld, SAER, HRELET ST, BF oM
PR TE A Z EAVRE &7z, LAL, over-
mature |2 & 5 & BHONBERIPAFIAH V), hCG™~
DY) B2 EHICEEYET A L b,

6. URRIC 5\ 3 G SR
OWP %, BEGHE, felzmT
PHER, Mk —
A

19914E10 A 225 1996 4 3 H F T2, JgiE A b
PEIR AR CIVE-ETIZ & 2 MG % 8161 (147 EHA)
W LT 72, 209 b ose Bl (111 ) (Zfikeak
P oDRBMBETH 72, 147 FEIHEENH RS
W &N, 141 NIRRT A (6 BIATF ¥ v 1)
136 B2 HIRIIC & 7. FASBHE OFIIF RS-
T RTHEAEDRIETITh I,

ZREZRT L= 0L 84 (AT, TS DFEFIIR
LEMEAIFTOIN. 09 B2 FIIIHRASK A L 72
AE BIHFE TR 1 % G Ic b o7, (&
FEBIITIRE:20.3 %, *FEFEITIRTE25 %) 9 BlAY5 112
B, ABIABAETREEE S TH B, MEIRAHAL L 72
20 Bl OB E 14 B HIE R T, 3FIBRE R+ 5
HRT, BHRT EERAHEE 2 6], T8 NEE
TIHFIRGNE o 72,

(109) 109

7. A—BERFICLIBINLZIZ—FTAREE B
SREREISE D thEk
ORASHL, WA —, FHRESE
AN 22, FHIEA, AR
(LR )

IVE-ET 72 EOHEFEES ORI L W NMEIZB 5
PHRTFOBGEFTETEEHINA TS, 4
BECRNART—FT A2 V—F U REEL LTLGH
I 0FTo T &, RBFILIVE-ET OEEE Fill$ 5%
ETEDLOTEMTHLEEZZOLNDLN, EFEOL
NIFTOIVE DR & OB OMBER 25 L TH
7E.

INBAZ =T A MIBHENLAY —JIHAREET
BAMFH L7, BESLICKIVEREY TSN
Uit A5, 209 LEREME T CTINEIA R S
NI E ARFL, g R 7.

WEOBIZIEEOHIEM (p<0.01, r=0.387) 253280
SN7z. GSUEDERIHIRGNIINLA Y —T & b
B LOIEHRD—JiA 7 { & 50 %Ll EOBEICTTF
L, WEE HI250 ARMORE & OMIZHETHF1IE
FAEP<005) 2O, /2, NARAY—TA M
BAF7ZHWRER AR EF Tk & FIRENZ AT S 20
ZH - BB AR B AT REMED R S e,

8. TROIZHE, SEMIHEICH T2 BRI B
PR, SEERICHLEEDIER
O & IMREERE)
HF O, TEAETF, MHEA
(RSB KT T e R d)

Al (I IR A L)
RS, FEHFIS
(€952 e N EE ] e )

VNS, BEESRE BT B SRR & R
ICHRAEDEE A 55§ 5720, HMAERIZBITS
Fr R, in vitro 12 BV B SR BUSEE e & SRk
O % MR L7z,

¥ v €7 — VSR LRLEE AV Tt
AR, 20 mMARAREEL N 2 7 i, pH 7412
BB L T3TC TR L7, MilB X OBiiE T
DOFETREE, EiFIE T v Ea— 5 —ERETEE
2 ACTHE L, R BUCTHERFEIIRE 2 2 R %
M % 20 mM ¥ R ASREALE A THRIE%, 1B1E
FITC-2 ¥ 1 F/31) ¥ AFETHEIE L 7.

et 72 RS (100424 OFFRLIIZ32 £33 X
10645 F/ml CF¥£S.D.), #EEF242+239%TH -
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7o, BEIBEEZEORKKICHELEIX0~25%
(71x75%) ThHo7z. Jﬁ#mﬁi@*ﬁ F-ifeRg, EEhER,
RO FIREE, MHhE & SRR oI
RS L 7o#E R, i hr=0.329, 0.278, 0473,
0.674 & PEEHESIE L b EBOHESE SN B
2T 72 100JEFID 9 5 STHEFIZIVE-ET %, 314
BHIICSI & JEAT L7z, A% { &b 1 HO5EINTE
O A FHEG] (G EIEE) &3 L A o 7 IER (R E
FE L, MENORK AR & OMBE &KL
7z, IVF-ETHI T35 EHE (23 6l) OSBRI ER S
U30+62%Hi%ﬁ‘ﬁ$@4% 5.60+7.5%) 2L
THE (p<0.005) 128 <, kiEFaiEOEEIER L &5
HEEAH I (p<0.05) L:%@f%otﬁi‘, KRR
MBI Lo 7z, —J5, ICSLIZ BT 58I (1540),
RKITEIEE (1661) OFARBULHR 26,71 £6.16 %,
3251443 % Tho7oh, HEAT R L, WHTRE,
EEERE S MRS o e,

BTHEHIZL 0 ZHT 5 IVE-ET TR, ok
POGFERREDIHRE T ZREHE LS N DAY, ZH5% by
pass 9 % ICSITIE 2L 5 DR THERED B G- 12K i
FEMEAE 2 bR,

9. FSHEEICH 2D FREFERERDLEL
1= D FSHRED LEHRES
O=AKx%7%, #& #ig, FEKL
e ) 7 L (REURIEELEF )

A=K RSB ERKEY Ay > 70
VT A Y TERRREL, &Y TSDS-PAGEIZL Y
hMG S5 D A AL Fe it 2 47 - 7.

% E LTHMHMG, 2 ATV 751U, /58—
=2, 7254/ —LPEHW, SHEANITE
GHAMMEANGINTVWL I L, BEIETESHD
TFESVLI2RBLEN, —a—-53=2F—-PTl
STMET B LN ORI T 5 % EHES R
DL TR ENZ. FSHA M O%SE AL, bax
TrApH3.7~52, HWFhMGA3.7~45, 7 =)LF
4/~AP£;UN—jVU—>ﬁ3w43T&o

. B TS B EpHS., 5.9, BXUT24Z0R
, == ﬁ@awu/Tw@SE@LVLMX¢6
;&#Téht HBFNIZIENCG o B HATK, hCG 7

V=pH 72y FBLUDEOLH o« 3 HEKH A
bit7z, Ba AT 75I0IZIEE 5122 T FEDhCG
BAT 7T T AL MHEARLN, HHRMERCGATRME
NTWBZ EPREns:.

PE, BHIEICIZFSHO Y 7 VG & 7517 T <
hCG, LHOH AR EEL R > T0h Z EATR

HASILREE 4251 45
Snz-.

10. Y IVAEMRAEFHIBL D IREERTE
OBMREME, il i, TR
O, HNIEeA
(ELL PR E R > 7 —)
INEEER (E S PP EREE L

<7 ATIE, MK F-HIIE (spermatid) % AV 7258
ZHE T, IEW 2B L OIS E ST 5 2
EDRER SN T WS, F7o, SR S -
Sl 2 7286 TH RO RGO D Z &
BHEESNT0E, K4 ld, KEOYVE~DIEH
BER, W= AFNVBLOTHING ¥<) > DOH
TEAG - DR RAT R IZ OV THRE L 722, &5
\2, ZDHEMETEHEIC DWW T h a2z 7z,

o U7k A & R Ml 2RI L, A ol ) %
AN L 72805 F medium (750 S 7205, o,
L7z, RUE L 7o RSHIR b o PO RS-0 o> 2R AR
WZDWTHRER L72#E R, 7.5 % etylene glycol 33 & U87.5
% glycerol % M | & U 72 3UERIX T LI 7% A 171 (70
%L k) DR SN,

7o, SURSELME L 72 = 2 4 VPR T &
~ U AN IZERIEA L2 & 25, RO
1 % GRS, HASIRAT S 72V FTRAS TR A ST RS
Eﬁcfl‘é’i”f{ LT\ Z e S s,

1. BRER THEEEEM SN DIRET
OkREEX—, NEfEsE, EH &
VUELAHE, A& R, BHIEA
=i, A
(RIBRAS 1 AR

P4 RS )~ P 8 4E 4 H o 4 4RSS BIOTA
TS TASE RS ST 5 X OSR R B R RS &t
REAT L7z, PHEERIAIE, RNV = 73140,
/W7"71-ybﬁ‘rf&21ﬁl] FRAHIBITH -7z W

FRIIHEORBRG LA TITY, WHEERE
E%ﬁfﬁ%ﬁi%ﬁﬁu T L 7oA O Wi 71
PYat:s! ¥L0+4U/~ THIEZ$) LI R—4
—Z 2P HEHLTYS
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