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INTRALUMINAL CONCENTRATIONS OF SODIUM, POTASSIUM,
AND SPERM IN THE RAT EPIDIDYMIS EXAMINED
BY IN VIVO MICROPUNCTURE

Masanori YAMAMOTO, Hatsuki HIBI, Koji MIYAKE

Department of Urology, Nagoya University School of Medicine

Abstract: In vivo samples of rat epididymal fluids were obtained by using micropuncture techniques.

Microsamples from four areas of the epididymis were analyzed for sodium and potassium concentrations

and for sperm density. Sodium concentrations decreased significantly from caput to cauda epididymides

(P < 0.05), while potassium and sperm concentrations increased significantly (P<0.05). A large water loss

from the epididymal lumen was calculated. Water losses may be explained on the basis of an active sodium

pump; however, the effect of the absolute values of epididymal sodium and potassium concentrations on

sperm motility and fertility remains to be elucidated.

(Jpn. J. Fertil. Steril., 39 (4 ), 363 - 366, 1994)

Introduction

It has been accepted for many years that spermato-
zoa normally entering the ductuli efferentes from the
rete testis can neither swim nor fertilize an ovum. In
the last decade in the 19 th century, Hammar! and
Walker? noted that spermatozoa from the distal epi-
didymis had greater motility potential than those from
proximal segments of the duct. Young?~ % showed
that the mammalian epididymis played an important
role in sperm maturation and fertility. In short, sper-
matozoa leaving the testis did not have the ability to
fertilize eggs, where as those in the cauda of the epi-
didymides have acquired this function. In the years
following young's classical studies, other investiga-
tors reported that spermatozoa undergo physiological
and morphological alterations as they traverse the epi-
didymis® 7. The epididymal spermatozoa reside in a
fluid derived from both the testis and the epididymis.
The characterization of this fluid and the functional
importance of its components have been the subject
of many investigations® ~ 11,

The electrolyte composition of epididymal fluid
was first studied by Salisbury and Cragle'? using
whole fluid samples from adult bulls. More recently
micropuncture and microanalytical techniques, which

had originally been used to study renal physiology,
have been adapted for the study of the male reproduc-
tive tract!?. These techniques allow for the in vivo
collection of uncontaminated intraluminal fluids from
the epididymis and the subsequent analysis of the
very small samples.

There are several studies of the in vivo sodium and
potassium levels in the epididymis of the rat'4!5, a
widely used animal model for reproductive studies. In
vivo sodium and potassium levels in epididymal flu-
ids are available in only one alternate species, the
hamster!®. The present micropuncture study was
undertaken to confirm the sodium and potassium con-
centrations in in vivo epididymal fluids of the rat.
Additionally, and more importantly, we wished to
establish basic data about the epididymides of rats
before going on to investigate the actual importance
of the various electrolyte on the motility and fertility
of epididymal spermatozoa. Sperm concentrations in
the epididymal lumen were determined to establish
the date for samples obtained in vivo and to use these
concentrations for the calculation of water losses from

epididymal lumen.
Materials and Methods

Mature, male Sprague-Dawley white rats weighing
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400 to 570 gm (n=15) were allowed to acclimate to
their new environment after shipment for at least 1
week prior to use. The animals were anesthetized
with intraperitoneal injections of Inactin (sodium 5-
ethyl- 5 (1-methylpropyl) -2- thiobarbituric acid) ad-
ministered at the dose of 100 mg/kg body weight. The
testes and epididymides were externalized through a
scrotal incision and placed in a warmer specially fab-
ricated for this purpose. The exposed organ was
moistened with water-equilibrated mineral oil, and
the epididymis was micropunctured as previously
described by Howards et al'®. Samples were
extracted from four areas of the epididymis: caput
(zone 1), corpus (zone 2), proximal cauda (zone 3),
and distal cauda epididymides (zone 4).

Sodium and Potassium Determinations: Two sam-
ples were obtained from four areas. The microsam-
ples were immediately centrifuged for 30 minutes at
13,400 X g, and the cell fractions were subsequently
discarded. The remaining supernatant was sand-
wiched between layers of water-equilibrated mineral
oil in a pipette and frozen overnight in the pipette.
Following this, 5-nl aliquots of the collected samples
were transferred in duplicate and diluted 1:20 under
oil in a 1 mM ammonium phosphate-5 mM cesium
nitrate solution. Each dilution was analyzed on a
Helium Glow photometer as previously reported!®).

Sperm Concentrations: One sample per animal was
obtained from each of the four epididymal regions.
Tow dilutions of 100-nl sample aliquots were made
for each of these zones. These dilutions were then
counted and calculated according to the method pre-
viously outlined by Jessee and Howards'®).

Statistical Analysis: Chauvenet's criterion was
applied to all the data. The sodium, potassium, and
sperm count data were subjected to an analysis of
variance followed by Duncan's multiple range test to
determine which differences were significant.

Results

Sodium

The sodium concentrations in the rat epididymis
decreased from caput to cauda (Fig. 1). Sodium con-
centrations in the caput epididymides were signifi-
cantly higher (P<0.01) than in the other zones. Mean
concentrations declined from 53.2+2.4 mEq/liter in
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Fig. 1 Sodium concentrations in the epididymis of the rat
Zone 1, caput; Zone 2, corpus; Zone 3, proximal cauda; zone
4, distal cauda. Asterisk indicates significant difference
(P<0.01).
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Fig. 2 Potassium concentrations in the epididymis of the rat
Sample sites are identical with those in Fig. 1 Asterisks indi-
cate significant difference (P<0.01).

the caput to 13.443.5 mEg/liter in the cauda.
Potassium

The potassium concentrations showed the reverse
pattern of the sodium values, and increased from
caput to cauda (Fig. 2). Potassium values in zones 1
and 4 were significantly different (P<0.01) from each
other but were not significantly different from the val-
ues found in zones 2 and 3. Potassium concentrations
ranged from 22.8+2.4 mEq/liter (caput) to 46.8+4.1
mEqg/liter (cauda).
Sperm Concentration

Epididymidal sperm concentrations rose steadily
from caput to cauda epididymides (Fig. 3). The proxi-
mal caput epididymides (zone 1) contained a signifi-
cantly lower sperm concentration than did other areas
of the organ, and the concentration in the distal cauda
was significantly higher (P<0.01). The sperm concent-

rations in the zones ranged from 0.66+0.04 X 10°
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Fig. 3 Sperm concentrations in the epididymis of the rat

Sample sites are identical with those in Fig. 1 Asterisks indi-
cate significant difference (P<0.01).

sperm/ml (caput) to 1.84+0.10 X 10° sperm/ml
(cauda).

Discussion

To establish basic physiological data about the epi-
didymides of rats before going on to investigate the
effect of the various electrolyte on the motility and
fertility of epididymal spermatozoa, we performed
micropuncture study for determination of sodium and
potassium concentration in the epididymal fluid.
Studies of epididymal tract of the rat by Levine and
Marsh!4, and hamster by Jessee and Howards'®)
using micropuncture techniques have shown that
sodium concentration decreases from proximal to dis-
tal epididymis. Our present study have confirmed
their results. The absolute sodium concentrations
found in this study are approximately one-half the
values reported by Levine and Marsh, who used a
similar technique. This disparity in absolute levels but
agreement in declination of values is shown by
sodium concentrations obtained by other methods and
from other species!2 ™4, This interspecies consis-
tency is intriguing in light of the physiologic disparity
so often evidenced in epididymal physiology.

The potassium concentrations found in the present
study are consistent with those for the rat previously
reported by Levine and Marsh!¥. The pattern of
increasing potassium concentrations from caput to
cauda is established in both studies. The absolute val-
ues for mean concentrations in the various zones are
also in close concordance. Using the hamster in a
similar micropuncture study, Jessee and Howards'®)
found a pattern of decreasing potassium concentra-
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tions from caput to cauda epididymides. This incon-
sistency of data cannot be explained at present, but
this could be a matter of species difference and
methodologic differences. In the present study, the
intraluminal Na: K concentration ratio fell from the
caput to the distal cauda epididymides. The signifi-
cance of this decline is not known, but this ratio may
be important for the development of spermatozoal
fertilizing ability.

Sperm concentration rose consistently throughout
the length of the rat epididymis. Spermatozoa in the
lumen of the epididymal duct system are not appre-
ciably metabolized in situ, not diffused from the
lumen, nor taken up by epithelial cells. Intraluminal
sperm concentrations can therefore be an indicator of
fluid resorption or secretion. If sperm concentrations
in the epididymis increase or decrease from one zone
to another, one could expect the concentrations of any
other intraluminal substances not diffused, metabo-
lized, nor taken up by cells to increase or decrease by
the same amount. Using the values of sperm concen-
tration and the concentrations of the other intralumi-
nal substances, one can estimate the net secretion or
absorption of substances throughout the excurrent
duct system. The 61% increase in sperm concentra-
tion from the proximal caput to the distal cauda can
be translated to a 64% fluid loss. Figure 1 shows a
75% decline in sodium concentration from caput to
cauda. With the realization that there is a two-thirds
loss of fluid over the same area, one can calculate a
90% total loss of sodium per unit of lumen content
from caput to cauda epididymides {[1.00- (0.39 X
0.25)]=0.90}. Since spermatozoa do not take on this
load®!?), an active sodium pump in the epididymal
epithelium is suggested. The loss of fluid in the distal
areas of the epididymis can be explained by the pre-
sence of this sodium pump and by the fact that the
permeability of distal epididymis to water is
increased!”). It is our next research purpose to deter-
mine the effects of alteration of electrolytes on sperm
motility and fertility. In vivo micropuncture tech-
niques and microanalytic methods will allow us to
elucidate the role of electrolytes in sperm maturation
and do pave way for clarification of the epididymal
physiology.
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(Jpn. J. Fertil. Steril., 39 (4 ), 367 - 372, 1994)
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LTl L 7.
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£V % — b _LiEDEGFIEE (X Student D t-test |2 & V) IF
Uk & IEMEIRB I O L A 4T 5 72, F 72, BrdUDHL
D IAHIZBTIE, EGFEERIE RN L 72 &Kk L
DT, I D% paired t-test | & 1) BisE L7z,
WTNORE S EMER S U TR L L.

w =

B ISR L7z & 912, iiRT O FR  EGFilg BE 13 4T
%0 H @ 55.1 +3.0 p g/g creatinine (3 +EHEFE) 7>
523H D 118.5+ 8.0 u gfg creatinine F TIIITEARAYIZ
BiNL (r=0.88; p<0.01), #H&28 H 21323 A & (32
FThote. HiR6 HUE28HE T, WIholllk
HEIZBWTH IR0 B & ) AEICE VR T EGRiE
xR LT (p<001). L2 L, IM3EEGFEE IV
NI H 5 12 5 T DR BES (S0pg/ml) A& T &
o7z, MEEP IR, 48R0 H D224 £0.51ng/mliZ
X6 AP LAEIZEL (p<001), 11HD929+
0.78ng/ml % feifii & L CLMERA L, #1428 HiZid
RO HE OFEEIIBED LN Lo 72, MR
JEX R 0 H @ 9.63 + 1.00pg/ml (2~ 11H D
22.88 +0.78pg/ml 33 £ U723 H 9 16.03 % 1.50pg/ml D &
PHEZSEEZRL.

HR29 H B X OFETIRMEOFE TR A E Y A — F B
HHEGFIRE % £ 1R L7z, HIREIMOFH TR
EGFilfE (L FEMEIREN Y & 12IZFE% T, AEEERD
b ol REREIA—MLEEOY V308
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1 FRHEGF, MEPsB & VB BREDFIEHOHER (P +EHEME n=7)

# 1 7B FIRAEE A EGFiRE

LEE EGFigf

(@ (ng/g protein)

Hik m=7) 1.83 +£0.07 140+227
eIk n=4) 1.74+0.08 143+2.89
oy + fE R

BE£1310.5 4 0.79 mg/ml (P34 £HEHERRFE, n=7) &,
2AFRR (100 0.56mg/ml, n=7) Z~IFIZFEL%ET
Holzh, MHERL EDOEGFIIKE Sz d o
7o, L Lads, FRlRakEe IR akid kit
FICPLEGFHURICH LIt gt S, fRiRARgIC
BIFHLEGFOEIER /R L7z (B12).

HiR11, 17, 238 XU HORGHEA 5 HEE L 7%
IR O RETERE 12X § A EGFOREF K 3 IR L
7o, R H oM, EGFERIIZBWTZOR
FEEAT0.51 +0.09 (¥ £HEHERRE, n=6) &, fhD
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[ H OMfEIE, 15.6ng/ml® EGFARMIIC & 1 0.62+
0.07, 125ngmlDFEML Y 073+0.13%, Wi
ERIMIESREEICHWEE 2R L7225, 1,000
ng/ml DIFEANTIZ 125ng/ml & (2 IZFRIZEOWFETH -
7. IR 17 H O M EGFEERINIC BV T0.17 +
0.01 DWIBE %7K L, 15.6ng/ml D EGFERIMZB VT

B2 o4 FRalRK R BT 5 EGF DfFFE
(X 200)
a . PLEGFHLRIC & 5 oy Mk b F# M %t (ABCIE)
b FEED< Y A1gGIZ X 5Bt iR
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THhY), Pi~ 7 AEGFHifkid b  EGF D#E5EIEH %
FHET 219, fit> T, EGFIIZ D& LW E
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EOIRMERCH L, EGEAHS L T\ A REMEDS
AN Y (WA

Tsutsumi ©H 24%, ¥ 7 AIZBWTHLEEB L UFET
H5 4L 0 EGFIB FE 7S, 1EIR O AT IIfE - THEM
L, BETFEHREEICX 2 EGFOIEKTARETFET S
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12, BABEIC BT HE TR E MR, &+ EGFDE
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FxF & IIHE LS BV TR 14065, HELZ 35T 2000
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FCTHRL, E b ZZFAMROHEREZRLL. EhO
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I} % BEGEDS 2 R-E LT\ 575, Z O
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Changes in urinary epidermal growth factor
during pregnancy in the rabbit

Hiroaki Hara
The United Graduate School of Agricultural Science
Gifu 501-11, Japan

Shin-ichi Sasaki
Laboratory of Animal Physiology
Faculty of Agriculture, Shinshu University
Nagano 399-45, Japan

To assess the physiological significance of epidermal
growth factor (EGF) during pregnancy in the rabbit, con-
centrations of EGF in urine and submaxillary glands
were measured at pregnant or non-pregnant animals, and
existence of EGF in the placental tissue was immunohis-
tochemically identified. In addition, plasma progesterone
(P4) and estradiol (E2) concentrations were measured
throughout pregnancy. Furthermore, the effect of EGF
on trophoblast proliferation was evaluated by bromo-
deoxyuridine incorporation.

Urinary EGF linearly increased from 55.1 +3.0 x g/g
creatinine (mean + SE, n = 7 ) on day 0 of pregnancy
through 118.5 + 8.0 ,« g/g creatinine on day 23 (r =
0.88; p<0.01). P4 increased from 2.24 & 0.51ng/ml on
day 0 to 9.29 + 0.78 ng/ml on day 11, subsequently,
decreased until day 28. E; showed a similar change to P4
throughout pregnancy. Therefore, urinary EGF did not
relate to both P4 and E; levels. Submaxillary EGF con-
centrations did not vary with pregnant (14.0 = 2.27ng/g
protein, n = 7) or non-pregnant animals (14.3 & 2.89ng/g
protein, n = 4). Placental tissue was positively stained
with anti-EGF antibody. Trophoblast proliferation was
significantly stimulated with EGF on day 17 of preg-
nancy or before.

These results suggest that EGF may play a functional

role for sustaining pregnancy in the rabbit.
(%A 199444 1 1)
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DECREASED BONE MINERAL DENSITY
IN ATHLETIC AMENORRHEA

Noboru MESAKI, Masaki MOTOBU, Junichi SASAKI

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

Abstract: It is well known that strenuous exercise induces athletic amenorrhea. In this study, we investi-
gated the relationship between athletic amenorrhea and bone mineral density in female athletes.

Thirty-six female university athletes (24 volleyball, 12 water polo) and 7 non-athletic female university
students as control group were subjected to an investigation. Athletes were divided into two groups, as
eumenorrheic group (11 volleyball, 7 water polo) and athletic amenorrhea group (13 volleyball, 5 water
polo). All of the non-athletes had normal ovulatory menstrual cycles. The bone mineral density was mea-
sured by means of dual energy X-ray absorptiometry (DEXA). The total body bone mineral density and
lumbar bone mineral density were determined.

The total body bone mineral density in eumenorrheic group and athletic amenorrhea group of volleyball
were significantly higher than that of control group. On the other hand, there was no significant difference
between athletic amenorrhea group of water polo and control group. However, the total body bone mineral
density in athletic amenorrhea group was lower than that of eumenorrheic group. The lumbar bone mineral
density in eumenorrheic group was significantly higher than that of the control group. On the contrary,
there was no significant difference between athletic amenorrhea group and control group. However, the
lumbar bone mineral density in athletic amenorrhea group was significantly lower than that of eumenor-
rheic group.

There were no significant differences in serum FSH and LH levels between eumenorrheic group and ath-
letic amenorrhea group in both water polo and volleyball. However, there was significant difference in
serum estradiol level between eumenorrheic group and athletic amenorrhea group in both water polo and
volleyball. The correlations between serum estradiol levels and bone mineral densities were statistically
significant for both total body bone and lumbar bone.

(Jpn. J. Fertil. Steril., 39 (4 ), 373 - 378, 1994)

Introduction

It is well known that strenuous exercise induces
athletic amenorrhea which include all menstrual dys-
function such as delayed menarche, secondary amen-
orrhea, oligomenorrhea and luteal insufficiency! ~?.
There are three hypotheses for the factors involved in
athletic amenorrhea: 1) physical and/or psychological
stress due to exercise, 2) loss of weight (body fat) due
to dieting for control of body profile and/ or exercis-
ing condition, 3) acute and/or chronic hormonal
changes due to exercise.

Bone mass is subject to both local (mechanical)
and systemic (hormonal) homeostatic control mecha-
nisms. There are certain factors in physical activities
that maintain bone mass. One is gravitational load. It
has been shown that activity which does not involve
weight bearing also dose not enhance bone mass* 9.
Another important factor for bone density is muscular
strength, while significant correlation have been indi-
cated between muscle mass and bone density in lum-
bar spine and also forearm bones$ 7). In systemic
(hormonal) homeostatic control mechanism, the
effect of estrogen on bone is very important. One of



12 (374) ATHLETIC AMENORRHEA AND BONE MINERAL DENSITY HAREREE 39%45

the actions of estrogen to bone is it's protective effect
from bone absorption by osteoclast. Moreover, the
existence of estrogen receptor in osteoblast is
proved®. Thus, there is a possibility that estrogen
stimulates osteogenesis.

In this study, we investigated the relationship
between athletic amenorrhea and bone mineral den-
sity in female university athletes.

Subjects and Methods

A) Subjects

Thirty-six female university athletes (24 volleyball,
12 water polo) and 7 non-athletic female university
students as control group, aged 18 to 22 years old,
were subjected to an investigation. None was
presently using or previously used oral contracep-
tives. All subjects gave their informed consent. They
measured their basal body temperature (BBT) every
morning. According to their BBT pattern, athletes
were divided into two groups, as eumenorrheic group
(11 volleyball, 7 water polo) and athletic amenorrhea
group (i.e. secondary amenorrhea, oligomenorrhea
and anovulatory cycle)(13 volleyball, 5 water polo).
All of the non-athletes (control group) had normal
ovulatory menstrual cycles.
B) Methods
1. Blood Collection

Blood samples for hormone determination were
taken on the seventh day of menstrual cycle. In cases
of athletic amenorrhea, blood was taken at an arbi-
trary time. The bone mineral density (BMD) was
measured simultaneously.
2. Measurement

1) Bone Mineral Density

The bone mineral density was measured by means
of dual energy X-ray absorptiometry (DEXA) (DPX;
Lunar Co.LTD.). The total body bone mineral density
and lumbar bone mineral density were determined.
The precision of measurement was within 0.5% for
total body bone mineral density and 0.9% for lumbar
bone mineral density.

2) Hormone Assays

After separation of the serum, it was stored at
—20C until assayed. The concentrations of estradiol
(E»), follicle-stimulating hormone (FSH) and luteiniz-
ing hormone (LH) in the serum samples were mea-

sured by radioimmunoassay.
3. Statistical Methods

Data are expressed as the mean = standard devia-
tion (SD). The student's t-test was conducted for sta-
tistical analysis. The relationships among variables
were investigated using the regression analysis. All
references to significant differences or relationships
imply a probability at or below p<0.05.

Results

A) Bone Mineral Density
1. Total Body Bone

The mean value of total body bone mineral density
in eumenorrheic group(water polo; 1.194 + 0.044
g/cm?, volleyball; 1.166 £ 0.047 g/cm?2)(p<0.001)
and athletic amenorrhea group of volleyball(1.144 +
0.073 g/cm?)(p<0.05) were significantly higher than
that of control group(1.077 £ 0.048 g/cm?2). On the
other hand, there was no significant difference
between athletic amenorrhea group of water
polo(1.135 £ 0.080 g/cm?) and control group. How-
ever, the total body bone mineral density in athletic
amenorrhea group was lower than that of eumenor-
rheic group in both water polo and volleyball. In
eumenorrheic group, there was no significant differ-
ence between water polo and volleyball (Fig.1).
2. Lumbar Bone

The mean value of lumbar bone mineral density in
eumenorrheic group (water polo; 1.228 = 0.077
g/cm?, volleyball; 1.230 £ 0.116 g/cm?) were signi-
ficantly higher than that of the control group (1.039
£ 0.088 g/cm?) (p<0.001). On the contrary, there
was no significant difference between athletic amen-
orrhea group(1.101 £ 0.069 g/cm? and 1.121 +
0.076 g/cm?, respectively) and control group. How-
ever, the lumbar bone mineral density in athletic
amenorrhea group was significantly lower than that of
eumenorrheic group (water polo; p<0.05, volleyball;
p<0.01, respectively). In eumenorrheic group, there
was no significant difference between water polo and
volleyball (Fig.2).
B) Serum Hormone Levels

Table 1 shows the mean levels of hormones that
examined simultaneously with the measurement of
bone mineral density.

There were no significant differences in serum

T8 & %
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Fig. 1 Total body bone mineral density
Data are expressed as the mean £ SD.
Asterisk show statistically significant difference from control
group (*: p<0.05, ***: p<0.001)
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B eumenorrhea athletic amenorrhea

Fig.2 Lumbar bone mineral density
Data are expressed as the mean = SD.
Asterisk show statistically significant difference from control
group (***: p<0.001) and eumenorrhea in each group (#:
p<0.05, ##: p<0.01)

Table 1 The Mean Hormone Levels
Sporting Events Wat(elr2l)> olo Vol(lzez)b all
MERstFiAGGH Eumenorrhea Athletic Amenorrhea Eumenorrhea Athletic Amenorrhea
(7N (11) (13)
FSH (mIU/ml) 6.7 7.0 7.1+ 18 88422 83+ 46
LH (mIU/ml) 28 0.7 261 07 5.3 2.9 34 +28
E» (pg/ml) 122 + 40 60 + 31* 65 = 30 44 + 18%*

Data are expressed as the mean £ SD.

Parenthesis indicate the number of subjects.
Asterisk show statistically significant difference from eumenorrhea in each group (*:p<0.05)

FSH: follicle-stimulating hormone

LH: luteinizing hormone
Eo: estradiol

FSH and LH levels between eumenorrheic group and
athletic amenorrhea group in both water polo and vol-
leyball. However, there was significant difference in
serum estradiol level between eumenorrheic group
and athletic amenorrhea group in both water polo and

volleyball (p<0.05).
C) Correlation of Estradiol and Bone Mineral

Density
The correlations between serum estradiol levels
and bone mineral densities were statistically signifi-
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Fig. 3 Correlation between estradiol and total body bone mineral density
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Fig. 4 Correlation between estradiol and lumbar bone mineral density

cant for both total body bone (r=0.649, p<0.01)
(Fig.3) and lumbar bone (r=0.647, p< 0.01) (Fig.4).

bance!?), anorexia nervosa!3), endometriosis treated
with gonadotropin releasing hormone agonist (GnRH-
" . a) and/or danazol'¥, is also associated with clinical
Discussion ) . o

osteopenia and a higher incidence of long bone frac-
The relationship between post-menopausal ture. These reports indicated that there are a signifi-

estrogen deficiency and osteoporosis has been well cant risk for the development of osteoporosis and

established?. Furthermore, recent data suggest that
pre-menopausal hypoestrogenism due to oophorec-

tomy!'?, primary ovarian failure', ovulatory distur-

fracture in hypoestrogenic young women.
Women who had always had regular menstrual
cycles had higher lumbar bone densities than those
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with a history of oligomenorrhea/amenorrhea inter-
spersed with regular period in young athletes'). Dis-
tance runners with oligomenorrhea'® and secondary
amenorrhea!?) had significantly lower bone mineral
density than their eumenorrheic counterparts. In this
study, athletic amenorrhea group showed lower bone
mineral density than their eumenorrheic group in both
water polo and volleball. There was a significant cor-
relation between months of amenorrhea and decrease
in bone mineral density!'®). Fisher et al.!” reported
that the amenorrheic runners had lower estradiol, LH
and FSH levels than did the eumenorrheic runners. In
this study, we clarified that athletic amenorrhea group
had lower estradiol levels than eumenorrheic group in
both water polo and volleball, and bone mineral den-
sities were positively correlated with estradiol levels.
These data suggest that reduced circulating estrogen
(estradiol) levels according to athletic amenorrhea
may be a cause of low bone mineral density.

There are many reports that the problem of athletic
amenorrhea is not only the risk for development of
osteoporosis but also increased incidence of stress
fracture!® and muscloskeletal injuries?®. It is
believed that these orthopedic disorders may be
occurred as a result of prolonged hypoestrogenism
according to athletic amenorrhea.

It is well established that estradiol plays a major
role in maintaining women's skeletal integrity.
Ettinger et al.2!) reported that timely restoration of
estradiol levels can prevent estrogen-dependent bone
loss and can reduce significantly the risk of fracture.
De Crée et al.22 reported that the effectiveness of the
antiandrogenic agent cyproterone acetate (CA) in its
contraceptive form (2 mg CA and 50 x g ethinyl estra-
diol) in the treatment of osteoporosis associated with
athletic amenorrhea. These studies indicated that the
active hormone therapy, Kaufmann's treatment for
instance, is necessary for athletic amenorrhea with
hypoestrgenism to prevent occurrence of osteoporo-
sis, stress fracure and muscloskeletal injuries.
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A cytogenetic study on abortuses of
recurrent spontaneous abortions
with unknown etiologies

Hideto Yamada, Kadomi Kakitani, Junko Tamaki,
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Takayuki Sasaki, Masanori Kanauchi,
Satoru Makinoda and Seiichiro Fujimoto

Department of Obstetrics and Gynecology
Hokkaido University, School of Medicine
Sapporo 060, Japan

The aim of this study was to investigate the frequency
of chromosome abnormality of abortuses in women with
recurrent spontaneous abortions (RA) with unknown eti-
ologies. Cytogenetic analyses were performed on eighty
abortuses obtained from women without a history of any
deliveries at more than 21 weeks of geatational age. The
number of chromosome abnormality and the type of
abnormalities were summarized among four groups
according to the number of prior abortions (0, 1, 2, 3 ~
7).

The results were the following: 1) The total frequency
of chromosome abnormality on abortuses was 37.5%.
Stastical significance was not observed in these four
groups (0, 1, 2, 3~ 7). 2) Autosomal trisomy was the
predominant abnormality observed in 19 abortuses
(63.3%) out of 30. The frequency of the autosomal tri-
somy was not different statistically in the four groups.
Trisomy 16 was observed predominantly in 8 abortuses
(36.4%) out of 22 trisomies including the mosaicism. 3)
The highest rate of chromosome abnormality, which
reached 66.7%, was found from 11 to 12 weeks of gesta-
tional age. 4) Chromosome abnormality increased from
32.1% at age less than 35 to 50, 0% in mothers older
than 34.

The observed tendency in the current study was gener-
ally the same as data in previous reports, which dealt
with repeated miscarriages, in terms of frequency of
chromosome abnormality, each type of abnormality,
modal gestational age of the evacuation and the relation
with the maternal age in the above four groups. Thus, we
did not find the increased-genetical instability of zygote
after recurrence of spontaneous abortions in women
without a history of deliveries or the definite etiology of
RA.

(ZAF : 19944E 3 H 10 H)
(H D 19944E 6 H 1 H)
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1 LHRH, TRH, CRF [k &35k
Hil 30 60 90 120
LH (mIU/) 05> 05> 05> 05> 05>
FSH (mIU/T) 05> 05> 05> 0.5 0.6
ACTH (pg/ml) 9 5> 5= 32 S
Prolactin (ng/ml) 18 28 29 24 24
TSH (2 U/ml) 0.71 5.5 5.5 5.5 5.4
Cortisol (e g/dl) 1.9 1.4 1.5 1.2 1.8
hCG & i s Bk
A =GR PLEE 0TS F PO ¥ U WA SIE & 2.
Testosterone (ng/ml) 02> 2.3 3H - X ) HCG 2000 B 738 3 |l fHiE % BGa L 72
free-Testosteron (pg/ml) 0.6 > 7.4 X1). ZE5FEBETD R AEHOBIEILRS

mIUALLT), ACTH (5 pg/ml LA ) IZHIERELT, 7
077 F i3 18ngml EEEER, TAMT VA —
NV 100pgmI L), FAMATO Y, HEHETA DA
70> 0.6 pgmlELT) IFHIEREUT TH - 72,
LHRH 100 zg, TRHS500 g, CRF 100 z gl & % [l
Bk TId, LH, FSH, ACTH, CTSL® L7
L. TSH, 709 7 F X\ ZRBEORILARE 6z
HCG 4000 .47 3 H 4% 5-12 & A hCG AMTRER Tld 7
A MAT O fEIE23ng/ml, BEEET A P AT O H
1374 pgml L IEFRIGZR L7 (3K 1).

n, s Az caEEbY £ R T LTV,
FERIZH 1 em T THOTTW 2. #1713 hCG R
EA L ) BIFE 2, BRFEOFHESEL LN, H
HH, SR LIEZICHEL, L,
zomxgeprehomarisn, 1Az
B LIS TE R BIGTHT & AR DIREE & 72 5 Tz, A
OMFEHRAETII 7T T 7 F »13310ng/ml, TA T
TF =i pyml & EHLTED, hCGHxE LD
BEAEED N /2720, hCGE I L7z 2 AIEHFL
L7 s A7 e=2 ) 77 s metiig 5 %
PR L7 A5 hCG % B, e D& %320 10 A
WIEFHREAS R S N7z, REIRA TR E 3 ml, K

3 9 10 11 121994
I -
bromocriptine 2.5mg p.o. 1.25mg p.o

first eJaculation

6 20

o e




FRL64E10H 1 H

FuRohzror. nAjpoereErn 7
FrEI5mgllBEL T2 78 7 7 F VEIEHE
ERELTOEET, FHRNIEHTH S, FH6
43 A5 1LhCG 1000 A7, hMG 75 HALIZEE LT
Wb,

£ =B

EHEEEICBVTRIMPLA T IF — b DKEh
S REEACERHE I BT T A M AT 0y ot
WX DEAESNIIDTH ) —EIREETEES L
5. GriffeldlZ SUTEEOMEET A PATO D
03%|I KA D aromatase |2 L ) T A FTF IV — VI
xh, ThyBEEoMhI AT V4= L0
0% % 5%, D0V FRETELESNS., Lo
LIRS = A kT 3 % — VILAE Tl aromatase i1
THEPFEETH - 72 L DHENIH D LOD, FHE
B, BIBEELRVHIRE COREETHENRR & %
5.

hCGEEFOBEUAMERE TIIMP A F 72
F—=NVDOLEHRTLHIEFMLENTWSY, Weinstein
LOIIEEBMIChCGOIEE 2179 &, HERIRD
IAMTF VA=A LERL, MM TOLADRER
ERDLERELTWA, hCGIZL BT AT V4 —
VORISR LD, 1500IU O E[l$z 5T
4B 1055 ngml T CTERT A2 &b
FHOWCGHRERTIA b T V4 — VIZBARRT KM
IC#§ 5 EAERTI LR 5.

IANT A —NDETOT I F DT EET
LB EREICHMONIZHEETHY, WCGEEFOK
BERETIAINS VA —VDLERLEBETOT 2 F
MEZ*E72FILd L {HMS5N T3, Hofmann 5
BN ZRED D DOWCGHREFI TR T E T 7 F i
FEDFHEEMET LT A b5 ¥4 — L A71000 pg/ml
DE BT 52%, 5007 5 800 pg/ml O H IEHET
26%, 400 pg/ml L F OAEKFULHE T 12%2 7127 7 F
YE2SngmlLl Lo Tu T 7 F Y MEVSALR,
MOIARS T —NDOE—-ZRIZh o & b EHEE
BT UT7 7 F VMERA NI EHRE L TWA,

BHICHT 5 hCCHR S TR INIEDTANT Y
F—=VEREAONT, FESNIIEEEHIIET
% hCG 10000 AL A% 5-C, TA b7 T4 — Vi
30.00 & 7.86 pg/ml * 5 93.87 + 28.17 pg/ml T THEN L
TEHELTWA, SpizH 9D TF K b o ¥ v Bl
KABFEBIIZ % § % hCG 5000 HiAL, A 2 mH%5-TiZ,
IAFTFTA—VIF13.0+73 pg/mld 5 61.4+427
pgml T THWAIL, TOLETUT s F a5

KH Al

(385) 23

D71+ 1.7pgmlH 5 13.8+5.1pgmlFTLEA Lz L
BELTWE, HBEICBWTRZA NS VA —
EDHE L8 pg/ml & TN & IZIZREE TH - 7212
bbby, 7877 F EIX31.0ngml ¥ TLA
Lz, SRS 70T 7 F MEXSLCEETD
5722 EDSHHEI I NG &) ICHIER G ED 7O
7 7 F IR OBEEIC L BN Ta F
7 F VWTTERES S o Telco b EZ SN LD
st L, Spitz & DIEFITIEFEMN T EBAEDEEN LT
0775y anitgEsgui-bolEzon
72, ZBHBBICBWTTRHRRICHT A 705 2
F Y ORGP TH o 72 DI U AR T 0 72
OTa T s F WS Db DDBEENAA4T
BollzdtEILND,

hCGEEFDEMHICBW T EORES 7O S 7 F
VIAEASA & 5 2 LB & 2 Tld 225, hCGH#E kL
HOBEITA NS Ut — VIEEIC X B (LILE, FL
Bk Enclainld, BEEIO T L  RRiEE OB
FEBORVETH, MEIrOEENLETTT 7 F
VR WEEPhCGHEE AT BEICAH L TWAT
REMEEH ), hCGHEEHFDEZIZBWIE U ”
FUMFEICT T HEEFLETH S, HEEEOKT
W& 707 7 F UMERSEFHTOROND LB D),
W72 ENTHDOTHRADLZ EHE L, $£72nCG
BEORIEH L LTOFHENETEERE RIS
THY, EMOT5LEMZInELEZ BN

S HIZHERIZB W TEBRE W C & 1 testosterone
EE, BiFR CRMEEBRICL 2 b TR DK
TARONA-ZETHE. 70T 7 FMAETIE
AR LR BRIV E Y, ARV E Y DREOAD
NBZENLNnT Ens, FHERIJOKTIZEREE
VI TEASNSE Z LS\, BERBITIE
BUANVEOREFFHRJET2zGIERILE
13Z 2 5N\, Carter 5 1035705 7 F ~IMFEDT
rPR AR B L Sh T & k3 T REME %
HIFTTHBY, BREATIIINICEAHREIDDKT &
Ez Hhiz.

HEGlCE7TaEs) FFroks5icyl, 7o
I F IHEREDLTICEAS L, #ghodEz
FEihs, FaF 7 F UIELH & HICEREREDOTLE
I EW, FBEMEALE S ERICHVEOREIC
VETHEDZENFMONTWAS, ABRBIOZTE
TREBSERRT T oA R ERREOWE Y HiFT X
XBEETRERICTOES) SF OB RITH N
EhHLEEZ LN
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fa F

hCGIEFETDE 7O 5 7 F » MAED 72 O FhEASE

&L LERERE L7z, AGITI BT ERR
DREEICLY, BENR 7O T 7 F 5 TiEIRE
12H Y, hCGEEIZBRICKnLE 71T 7 F v
SEERFEI L& ONT.
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A case of hyperprolactinemia
induced sexual dysfunction in the hCG therapy
against hypogonadotropic hypogonadism

Nobutaka Ohta, Takatoshi Usami, Seiji Aruga
and Ryota Ohashi

Department of Urology
Yaizu Municipal Hospital, Shizuoka 425, Japan

A 17-year-old boy visited our hospital complaining
polyuria. Under the diagnosis of double midline germi-
noma involving suprasella and pinea body he was irradi-
ated and got tumor free. After that he undergone supple-
mental hormone therapy against panhypopituitarism. At
May 1993, he was recommended to start hormone ther-
apy against hypogonadism. Hormonal study revealed
pituitary hypogonadism and hCG therapy with 20001U
i.m. three times a week was started. Initially, he showed
successful development of secondary sex characters and
regained potency. Two months later, his potency gradu-
ally decreased and three months later it returned to that
of initial state. Then, hormonal study showed hyperpro-
lactinemia and bromocriptine was administered at the
dose of 2.5mg p.o. daily. Soon he regained potency and
showed first ejaculation. It was thought that the damage
to the hypothalamus-pituitary axis and increase of estra-
diol due to hCG therapy developed hyperprolactinemia
and succeeding impotence.

(ZAF 19944 4 A1LH)
(5B 199446 A 9 H)
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The Prevalence and Treatment of Recurrent Spontaneous Abortions Caused
by Autoimmunity

AUBRERIRF R RIS AR 3R (AT | TRk —30%)

(IT RN CIN & B E M 7 B+
Hiroshi YAMAMOTO Mika KANAYA Satoko MORI
H L T rx & PR % B WET
Yuko INOUE Tamotsu KIYA Taeko GOTO
O X = B OB W T B B —
Miho FUJII Toshiaki ENDO Ryuichi KUDO

Department of Obstetrics and Gynecology,
School of Medicine, Sapporo Medical University, Sapporo 060, JAPAN

%L5$ﬁ0%99%@V%ﬂ%%ﬁbtzIuimﬁﬁmﬁmﬁﬁ%%oﬁﬁﬁﬁﬁﬁum%f%
D, 209 5214 (263%) WAL POECHEE A LTz, Hi) Y BREIUREREREZ 981 (11.3%) 1238
W, ZO)E6HI(I5%) EN—TAT v FaAT Iy b HHETHY, 661 (7.5%) ANV F) ¥
FED T TH - 72, FIERE R tho B Ok L O &IHER % & 5 L 108 (12.5%) TH - 7-
i) B EHUREERED A W ISHURSUR B HEEIE 176]C H CHUREER 0 81.0% % o 7=, £ofl, 15
K% 201 (2.5%) (SRS, T x— 2 L UIEBERE LR IL/NGR A T ETE (ITP) ORERIAE 1 Bl -

i

P v IREPURERERE 9 B & Z oMb B O R A 2R 6 I LinRefT- 7. 16
TL RF= 27 A8 UHERE- 44,
EERNGIDERL, 9B 3L, 28RN TH Y, FEEIHRE R

L F= v B G 76,
FiEMiR S 161TH 5.

BAEIET
TAYY v LGRS 1B, 4

MARREDBIIFIX100%TH ), HEHKEH T 5 RREEE OERIZERE A TH 7.

(Jpn. J. Fertil. Steril., 39 (4 ), 387 - 392, 1994)

#

BEREORRITENR 2 LOFEREBREY
BB REA 40 IR AR A %%%ﬁﬁﬁ%@ﬂﬁ%
B, RFofphRyE, REHORENTEE %
P 2 s oY AP 0

WAE, P VIREVUMERR 2 COBCRIERE
#ERAETARENTFERSINTVS2-9, 1 Vi
A EERE O SRR RE, BIETE, /R
L7 B DR FER %R LSLE % & O BER I A6k
T5ZENLVD, M5HERERE RS T BIE
FEFICBARZZZ LIEILOTBHENEZ LD
FNTIIRW.,

il

A, ¥V CBREPURERER A LIC LR E 2
L7-BeHEE AT 5 RAEREEE OBRRIME %
vy, FTLU R R 7 A VI & B REHE:
PhuMme#EEOF AT e L.

WHHRELUVHE

Bl 5 4 (1989 ~ 1993 4F) 124 Rt 2 &2 L7z 2 [
PLEDEKRREDREZ b D UERERE T 5 &
L, HACHMEBMGIToHCYUkOEEB X U,
KBIZTL Ry 7 AY Y VI2 & 5 RyEk L
PSR OGS & eaf L7,

WAL AT R (2 B THIMHUA (ANA)BU
DNA¥UE, VW—7AT7>Fa 775~k LAC),
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HNTH ) E R (ACA), ir A o s a7 L
KB LU~ A 20y — Lk L oECHIKE L
—F UL LTHELTWAA, IEHALES b e
YRT T AF B @PTT) HIER L TV B ERl 2 &
TIRACAUA D) Y IREVRGL7+ AT 772
W) CHAERE) ZHELTWD, ACAIZZ T 7
7 5 — ( Ba-glycoprotein 1) % & F 72\ [EFHEE R LR
(BIA) CHlIE L7, 4B COaPTTOIEHfid32.1+9
WThrh, RERESEZTIZaPTTA37HL LD
FEG] & MERSER & L 72,

B iE

FEEAM I LR A 22 L 2B O ERRED
B % b OB EEE L0 TH - 7.

DI 2 [H2R b % < 604 (75.0%) TH Y, 3
[\lAS 124 (15%), 481256 %4 (7.5%), SHB L6 M
BE 15 (1.3%) Tho 7z, BERMERERERE 65
% (81.3%), WD D FrF MRS E R E X154
(18.8%) THh - 7z. SO ACHE% A 5 RERIZ
21%, 263%THh-o7-(3FK1). BOIKRREMEG & B
Bl & TEHERL Y RER B E T R 2o 72
B, AR B HER AR E B E OB L E O
KB CHEIZE P2 72 (FE1).

H PR O FEE G 2 MG L7z (0 v IO
B PR B E 80 % AT A HHE Z R Y). It
V) U BREURIERERE L 9 B, 42.9% (11.3%) % 8,
DL 6BID28.6% (7.5%) \ELACHHETH Y, 6
B9 28.6% (1.5%) L ACADEFIETH » 72 (F2). =
NS D) ¥ FREPUAIEMREE O 72 2> Tt LAt o 1l
MAE DB % FFDIER 22 20 o 72, BUAEHUAR IS B
BoHBCHEE DOEBES L &FO 5 & 104,
476% (12.5%) T o172 (FE2). ) Y IREHEERE
B 2\ VI PIEPUEGEGIL 176, 81.0%TdH 0k
Frhoi BARE 26, 95%2.5%) G 7 Gk
2). ¥ x— 7L CIEERE LSRR MR A T
5 (ITP) DIEBIHE 1 Fldp o 7= (K 2).

LAC L 131gGH 5\ IgM 7 T A DHET, ik
BERNTOEXHTLEVRTFBLUY VIRELE S

K1 HREFEOHR

SRRk NN T e I = Tk RN G
1. HHRE 26.3% (21131) 73.8% (591
2. PR 295+ 367 311 £385%
3. UEEmEKL 23090 2.3 +06[H
4. 0%?%%5 23.8% * 16.9%*
#p < 0.05

PCAS T RE 3 D % T E TR R B

HARESEE 39%4 5
W AOBEREE#L, aPTTxIILDHETEY
VIRERGHEOBFRAREZIEE ST 0% WD,
ZZTLACOBEED A 7 1) — = > 7 |ZaPTTA H W
LTV 5. aPTTAMER L T\ 72 5ERNI 18.8% (15/
80%l) TH-72(FE3). TDH 5 6BIDA%BITHL) ~
JREIBEERCH ), 2FILACHHETH > 72
(#3). T/, aPTTHER L T 72ERI D 93.3% A0
LrOBPCHEEAELTBY, HOEOFEICH
% aPTT DL 66.7%, FFRMEIL983%, EZ%
1390.0%Td V), aPTTIIRIETESBE DOBREROKRE
WIERICEHTH - 72 (F3).

LR COBEDGEE S E T ~ IREIURAER
HBIPPTTAEE L TWAERIZTL K= &7
A CBEREEE, TOMBS R ECRIEES

®2 HOWEEMEES
L HU) ¥ IR E U ERRE

9 Bl (42.9%)

LAC + ACA (IgM) 1 1
LAC + ACA (IgG)+ ANA 2 i
LAC 3
ACA (IgG) 1 1
ACA (IgM) 2 %

2. ANA O &tk 6 15l (28.6%)

3. ANA +HIMSHIE 1B (4.8%)

4, =7V IiERER 16 (4.8%)
PLSS-A

5. PLMSHLIR 1B (4.8%)

6. FEANE 261 (9.5%)
A osa 7)) Uik 1%
ANA+HiH 1 oza7y) Uitk 140

7. ITP 15 (4.8%)
Pl MEHLA

LAC: o—TRAT 2F I T X5 % |k
ACA: Hi 1 L ¥ A1) ¥ U Hifk
ANA: JiigHk

MS: ¥4 270V —A

3 OEHALERG b0 v KT T AT U RERIE RAE G

LYy >R BUAE R 40.0%  (6/15%0)
AN 67%  (1/15%0)
ANA O BB 400%  (6/15%0)
ANA +HIMS itk 67%  (1/15%0)
& i 933%  (14/15%1)
H PR 67%  (1/15%0)
HOPUADAF 5T % aPTT DIEEE: 66.7 %
HrFE: 983 %

EZ:90.0 %



P 6 E10H 1 H 1 N (389) 27
F4 W) URREPURERE
BE e LAC ACA aPTT ANA HE AR
1 36 +—— 1gG 1.1—0.5 il 38—33 +—+ PQRO)+A i
2 30 +—-— — 30—30 +—+ P (10) TR
3 26 = 1gM 1.5—0.8 40— 34 = P (15) gan
4 28 = 1gM 1.4—0.6 44—34 - P (15) an s
5 34 +—— 1gG 1.0—0.5 K 40—35 +—+ P(10)+A 4
6 33 +—-— 1gM 0.9—0.5 i 40— 36 — p () o
7 29 = IgM 1.3—1.0 38—34 = P0)+A R
8 34 - — 35 =
9 26 — 1gG 2.5 36 = Ui RE
P: Predonine (% A4%5-= mg/da
CE DnaCi A: Aspirin &h@hi) )
FEBI 1 AL BE A 51 3 i
JEBI 4 SFD
#£5 WEL T L2 0Mmo B CHRE RS
B W H ok aPTT G AR
10 25 ANA +—+ 39—29 P (10) i
11 30 ANA +—+ 39—31 A+S A
12 34 ANA +—— 33—33 S o
13 35 MS 1600 —4001% 36—30 p (20) bari
14 32 ANA +—+ 36— 36 P (10)+ A
MS 6400 — 16001
15 27 ANA +—+ 35—31 P (10)

P: Predonine (K% 5% mg/day)

A: Aspirin  (81mg/day)

D7y ANA O RS PERER 358508 % P 5- L BLEE L RE
THERICIETL F= v 7 AE ) U HEHBEEET
S5TWh, FLRZVETAEY) YHERAEERT A
¥ ¢hEH/NT 7)) ¥)8lmg & 7L N =¥ 20mg
*1HEL LTHELHGL, ) VIREHKL
PTTOHBTTL F= v 2EED A VIZHEEL, T
) VIR EHUEDTEMAL L aPTTASIEHIL L 72 7L F
= % 10mg THERF LR 2 3FT L T 5.

F 4P VIREMMERRE OBl L K 5122 D1
DHCHIRE AT HIER ClEETTo 76 lZ R L
7o, WBENBIE L PV EES 76, 7L =
YT A RS 4B, TAEY) ¥ EEES
PRS- 151, S5 GEMERS 1 BITH 5. G
BTOHCHERPTTOHER LT 5 &, LACIE
ZFIRMEL, ACAIZEFI TR X2 0HE
A& T L, aPTTWE&BITEFILLA. LaL,
ANA L 8 Bl 7 BT IEHEBZ D BHEOE I TH o 72,
DX VEREIUAB L U aPTTIXIGEHA R D

MS: Himicrosomefifk S: 42455 (9 g/ day)

HEICERTS 575, ANAILIGEEEML T 5 ER
134 7% CIEERIROHEIIIEHTE o7z
BERNBIAIEIRL, 9BIA S L, 2BIANER
hCdH D, FIEIIHE R P A L O D) 1
100%Cd 1), HCHUET HT 5 KA ERE DIEH
CIEFICHETH 72, LaL, REFED T TR
L7-ER 9 13 Icb o T LE o7z, 26 1 13F
PRPHET B2 & o0, HHR36H CHMEIRE
R EE & 7 0 A EYIRM A AT Sz, FER 41
2510g (383H) O SFD Y2 % 434t L 72, fDIEGIDOFR#EIZ
BEER o7z, EFIZRE-TFOEREHRELT
Wh,

z =
BEREDRRIIZILIC D2 5H5, TERY &
YR ERR 2 E O HCRIERFEIC L B TEIER

ST A, 19754, Nilsson 5 OIZ BB EREZE TD
MR R & R E T S L72%, FORLAC
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R ACA &\ o 741 & BRE ARG | B T 2
EHEICROON DG EHE E7/2279, Scott H 20}
65% D LAC BB CHER DR % 4 L, 242 [O4F
Ik LZD 9 522000 (91%) 2SFEEE L, LACK PG
ERICHELRVETEREL TS, Y VIRE
PUREBEREICBIT B0 & ) DI FENRIEECD
FERIZLACZ: EHL) » BRETRIC X - T il fE & &
REASTTHE L, Vﬁ@ﬂ“um&ﬁﬁéﬁ%ﬁﬁit
MERLTEARBRECICELLZZ O TWAY,

»®MU/HEm@ki%m%ﬁ%i®fw:fA
(S IMAE N R A C o il ME SEIIFIE Th B 7o
AZHA 7)) L OEATIGIT S I L 100 REE
HFTHs 7074 yCOEMEHET S &I
$BLEZLNTVD

BRRELZTOHCHAREERIL10.7%!2,
2L6%DEFBEINTEB Y, KA ORHIL263%E
FTEhrorz.

LACHSHHE SN2 5EBI2 4.9 ~ 10.7% (492D, 7322,
772, 8518, 9119, 1009, 10.7%*) & k& h,
FA DEHMED 1.5% L Ak R TH o7, T2, IE
FIIR COLACKHHHRIZ027% & ik S 19, BIE
MERETOLACKHMRIIAZISE P71,

ACAFGMEHIX 4.6%~ 27.3% (4.6, 9.818), 11419,
12.320, 1922, 2739%») L 3N, s ORGEEIE
75%Td V) Ak EEETH 72, T2, EROH
HdamEI T 07 5 ABBERIZIGIE
4.9%~ 14.5% (49'®), 742D, 78, 1112, 14.5%>),
IgM134.9%~ 182% (492D, 7319, 1212, 182%>) T
Y, SHOFKA DRI ICD38%B L NIgMD
38%ThH ) HEROMET HHMRIZ S_EH -
720 90 VIR EPUAREBERE OIFREIC I 1gG AR < M
5L, IeGRHMUBICTRENEFIIEET S LHfE S
7h.’Cb\Z> 2= 28).

ANAGHEZRIL5.0%~ 25.6% (5.012, 5819, 12.713),
1599, 17.7'0, 227%'D, 256%¥) L sh, e
DFEFED125%E —EH L Tw5h. I TOANA
FrtsR133.2%19 & i S, BIEHEEH TOANA
FERIFIEFERII OREETH S,

aPTTAER L TV SEBNL 189% T - 727%, 7
ROMETIE57%~ 114% (5.7, 735, 114%'9) &
WESINTBY, SROFEL ORBITHERORE &
DNEETH o7, THIEFETHERLZTE LT
3 aPTTIERE O RMEE FTIF 20 EZ LN S,
aPTTIERDOIHEZ FIF 5 2 & THOCHRO A IS
T2 aPTTOIEZHEIFZ00% & [ L7z,

) VIREVEER ST A IEEE LTTAY

BB RE B D & FE B O St AARTIERRE 39%4 5

) VEM, 7L =Y - TAEY RS
THNTVDBAHS, FlL, ~/%8) CH0, ~/%)
Y TAEY VPR, GBSO 7Y KRR
FEIVPHALNT WS, P v IEEPURERE IR
W 2 BERERETOINSBEEOERMIE
63%~ 93% (63%39, 75%3), 80%>, 83%2), 93%30)
EHESNIERICAENTH A, SRIOIFK A~ DR
#EH100%TH ) EFICAMRERELEE LN
L. LaL, IhoOFEYFEEICIZENEHOME,
TV R = 2 ORRE R R FE3L35) (Fiinkk, 4
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The prevalence and treatment of
recurrent spontaneous abortions caused
by autoimmunity

Hiroshi Yamamoto, Mika Kanaya, Satoko Mori,
Yuko Inoue, Tamotsu Kiya, Tacko Goto,
Miho Fujii, Toshiaki Endo and Ryuichi Kudo

Department of Obstetrics and Gynecology
School of Medicine, Sapporo Medical University
Sapporo 060, Japan

Eighty recurrent aborters with a history of more than
two spontaneous abortions visited in our clinic from
1989 to 1993. Among these 80 cases, 21 cases (26.3%)
had autoantibodies. Nine patients (11.3%) suffered from
antiphospholipid syndrome. Lupus anticoagulant was
detected in 6 cases (7.5%) and anticardiolipin antibodies
were also detected in 6 cases (7.5%) of the antiphospho-
lipid syndrome patients. Ten patients (12.5%) were
seropositive for antinuclear antibodies including other
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autoantibodies. Antiphospholipid antibodies and antinu-
clear antibodies were detected in a total of 17 patients,
which was 81.0% of all patients with autoantibodies.
Also, two cases of Hashimoto's disease and one case of
Sjogren syndrome and idiopathic thrombocytopenic pur-
pura were discovered.
The nine patients with antiphospholipid syndrome and
6 patients with other autoantibodies were treated by
immunosuppressive and antithrombotic therapy. Pred-
nisolone was administrated in 7 cases, and prednisolone
and aspirine were both administrated in 4 cases. One
case was treated with both aspirine and Saireito. Saireito
was administrated in one case. Eleven patients conceived
after treatment. Of these, 9 cases successfully had live-
born neonates and 2 pregnancies are ongoing. It has been
shown that immunosuppressive and antithrombotic ther-
apy for recurrent spontaneous abortion of autoimmune
causes is remarkably effective.
(214 1994423 A 22 H)
(SEHL 19944 6 A 13H)
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EFFECT OF A SINGLE INJECTION OF ANTI-PROGESTERONE RU486

ON INDUCED PARTURITION IN RATS

Motoaki UMEZU, Shichiro SUGAWARA

Laboratory of Animal Reproduction
Faculty of Agriculture, Tohoku University, Sendai 981, Japan

Kazuyoshi HASHIZUME

Laboratory of Female Reproductive Endocrinology
National Institute of Animal Industry, Ibaragi 305, Japan

Abstract: The effect of a single injection of anti-progesterone RU486 on induced parturition was examined
in rats. RU486 was injected subcutaneously at a single dose of 5 mg/kg body weight dissolved in sesame
oil to rats in late pregnancy. The existence of a plug or sperm in the vagina was designated as the 1st day of
pregnancy (Day 1).

Pregnant rats were divided into 5 groups according to time of the RU486-administration: Group A
(18:00, Day 20, 11 rats), Group B (0:00, Day 21: 17rats), Group C (6:00, Day 21:14rats), Group D (12:00,
Day 21: 13rats) and Group E (18:00, Day 21: 10rats). Observation was made at 3-h intervals upon the
occurrence of parturition, and the survival rate and number of offspring as well as the dam's behavior were
noted. Time of parturition was significantly earlier in all groups with RU486 (P<0.001). The distribution of
time ranged from 9 to 15 h in those groups, whereas it ranged up to 36 h in the control group. In Group C,
the time ranged for parturition was only 9 h; all offspring were born between 6:00 ~ 15:00 in the lighting
time. The survival rate of pups on the day following birth (and 1 week after birth) was 0.9% (0%), 47.1%
(35.3%), 92.9% (79.3%), 86.8% (40.9%) and 91.3% (71.8%) in Group A, B, C, D and E, respectively.

(Jpn. J. Fertil. Steril., 39 (4 ), 393 - 397, 1994)

Introduction

Synthetic steroid RU486 (17 3-hydroxy-11 /3 - [4-
dimethy 1-aminophenyl-1] -17 3 (pro-1-yny1) estra-
4, 9 dione-3-one; Mafepristrone: Paris, France) is
known to bind with progesterone and glucocorticoid
receptors! ~ 3, It exerts a strong antagonistic effect on
action of progesterone through competition with the
progesterone receptors resulting in interruption of
pregnancy. RU486 induces a remarkable abortive
action in primates such as humans* 5 and monkey®,
in rodents as rats’ ~ !0 and rabbits!" and in carnivores
such as dogs'2 13,

As to the application of RU486 to mammals, infor-
mation on the control of the timing of parturition is
available for several species such as rats'#), pigs'?,

sheep'® and cattle!?. Bosc et al.!¥) observed that an
earlier parturition was induced also in rats with cuta-
neous administration of RU486 of 10mg/0.2ml
ethanol per a body and confirmed that this antiproges-
terone was an efficient tool for the control of birth
timing in rats. Umezu et al.?), efficiently induced an
interruption of pregnancy in rats by RU486 with sin-
gle dose of 3 or 6 mg/kg.bw. and the rat proceeded a
subsequent reproductivity without any after-effect.

We examined in this report if parturition could be
consistently induced when rats were subcutaneously
injected with a single smaller dose of RU486 near
term.

Materials and Methods

Virgin female rats of Wistar strain with regular
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sexual cycles, which were bred in our laboratory,
were fed on a 12-hour light-dark regime (light 6:00
18:00). Each female rat cohabited with a male rat.
The day, when existence of a plug or sperm in the
vaginal smear was confirmed on the day after mating,
was designated as the Ist day of pregnancy (Day 1).
RU486 was dissolved in sesame oil to a concentration
of 2 mg/ml and rats were injected subcutaneously
with a single dose at a dosage of 5 mg/kg body weight
in late pregnancy. This dose was based on findings of
our previous study in which abortion had been suffi-
ciently induced at this dose of RU486?.

After diagnosis of pregnancy by abdominal palpa-
tion, pregnant rats were categorized into 5 groups
according to the time at which RU486 had been
injected : Group A (18:00, Day 20: 11rats), Group B
(0:00, Day 21: I17rats), Group C (6:00, Day
21:14rats), Group D (12:00, Day 21: 13rats) and
Group E (18:00, Day 21: 10rats). Observation was
performed at every 3-hour intervals around the
expected occurrence of parturition, and survival and
number of offspring and dam's behavior were noted.
When at least one pup was delivered, it was defined
as "occurrence of parturition". Data obtained in the
present experiment were compared with those of 164
rats with naturally occurring parturition (Group of
untreated "control") observed by Hashizume from
1973 to 1974 in our laboratory.

Statistical analysis was made with Student's t-test

between or among groups.
Results

Distribution of occurrence of parturition in rats
injected with RU486

The time of occurrence of parturition was signifi-
cantly earlier in any group with RU486 injection
compared with the control group (P < 0.001). The
distribution of the time of parturition ranged from 9 to
15 h in groups with RU486, whereas it ranged for up
to 36 h in the control group. In particular, the time
ranged for the onset of parturition was only 9 h and
all offspring were born in the lighting time in Group
C (Fig. 1). The mean hours to onset of parturition
after administration was slightly longer in Groups B
and C than in Groups A, D and E and the overall

duration of pregnancy was significantly shortened in
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Fig.1 Distribution of commencement of parturition in
rats injected with RU486

The lighting regimen consisted of alternating period of
light indicated by white bars (6:00 ~ 18:00) and dark,
indicated by black bars. Pregnant rats in Group A to E
were injected with RU486 according to the schedule
described in Fig.1. Observation was performed at 3-hour
intervals. When at least one pup was delivered, it was
defined as "occurrence of parturition".

any RU-injected group compared with the untreated
control group (Table 1).
Survival rate of offspring after parturition injected
by RU486

All offspring were vital at birth in any group with
RU486. The mean number of pups per mother rat was
about 10 and not significantly different from that of
the control group. The survival rate of pups on the
day following birth was very low (0.9%) in Group A
and not high (47.1%) in Group B, but high in Groups
C, D and E (near 90%). The survival rate at a week
after birth became zero in Group A, slightly decreased
in Group B and rapidly decreased in Group D; while
it was more than 70% in Groups C and E (Table 2). In
group A the mothers were observed not to look after

their pups. The body weight of live offspring was
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Table 1 Interval between administration of RU486 in rats in late pregnancy and parturition

- Group
A B C D E untreated
Number of dams 11 17 14 13 10 164
Hours to onset of panuritﬁﬁﬁ 254 296 29.1 26.3 24.3 =
after administration +0.8 +0.7 +0.5 +0.6 +1.2
Range of hours to onset of o
= 12 12 9 9 15 36
parturition (h)
) 20.81 21.24 21.46 21.60 21.76 22.40
Purgtion of pregnancy (day) 4 g0 +0.03 +0.02 +0.02 +0.05 +0.02
(M £ SE)

A significant difference was observed between Groups B, C and Groups A, D, E, respectively, in hours to onset of parturition
after RU486 administration (P<0.01 in C and E : P<0.01 in B and A, D, E ; P<0.001 in C and A, D).
A significant difference was also observed between each group in duration of pregnancy (P<0.05 in D and E : P<0.001 in

A and B, B and C, C and D.E and untreated).

Table 2  Litter size, survival rate and weight of pup after administration of RU486 in rats in late pregnancy

Group
A B i D E untreated
Number of dams 11 17 14 13 10 164
- N 10.2 10.0 10.0 10.5 10.3 10.5
Lisier siz af parturition +0.5 +0.5 +03 +0.3 +0.6 +0.1
Survival rate after 1 day (%) 0.9 47.1 92.9 86.8 913
Survival rate after 1 week (%) 0 353 79.3 40.9 71.8
Body weight (g) of pup - 9.6 10.9 115 112
after 1 week +0.2 +=10.1 +0.2 +0.2
- (M= SE)

around 10g and not significantly different among
groups (Table 2).

Discussion

Single subcutaneous injection of RU486(5 mg/kg
body weight) was effective in inducing earlier and
synchronous parturition in late pregnancy in rats. The
dose used per rat was about 5 fold less than that of an
earlier report of Bosc et al.'¥)., When RU486 was
injected at proper timing (at 6:00 on Day 21), all off-
springs were born within 9 hours in the day time and
their survival rate was high. This synchronized deliv-
ery by injecting RU486 at 6:00 on Day 21 was repeat-
edly confirmed in another observations tried in our
laboratory (data were not shown).

Intervals from RU486 administration to parturition
averaged 27.3h. Administration at Group B and C
slightly extended the intervals but the difference was

only about 3 hours. The invariability of treatment-par-
turition intervals was not consistent with earlier
reports!® and the discrepancy might be caused by a
difference of administration method and dose of
RUA486. The distribution of onset of parturition
ranged 9 ~15h in rats after RU-administration while
it ranged 36h in control.

The invariability of interval between administration
and parturition and the compacted distribution of
hours to onset of parturition may be regulated by
pharmacological effect of RU486 but not likely by
lighting regime because the phenomena occurred
regardless of the time of administration.

Bosc et al.'¥ suggested that a factor to induce par-
turition with RU486 is luteolysis leading to decrease
of blood progesterone. We observed preliminarily
that blood progesterone never decreased soon after
the RU486 injection until parturition in pregnant rats
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(Umezu unpublished data). The induced parturition
might be caused by competition of RU486 with
endogenous progesterone for the receptor in pregnant
uterus' ~3), But more data should be added to clarify
this conception.

Survival rate in newborn rats was very low in
Group A in which RU486 was injected at Day20
(18:00). In earlier work, the agent was not adminis-
tered at so earlier stage in pregnancy'® and behavior
of dam's lactation and pup's suckling seemed insuffi-
cient to maintain pup's survival.

The survival rate of pups 1 week after parturition
with RU486 was more than 70% in Groups C and E
but not in Group D but the growth of pups was not
different among all groups of the administration. It is
speculated that some mothers happened to be too ner-
vous to feed their pups in Group D.

In conclusion, we could induce parturition in late
pregnant rats with subcutaneous and smaller dose of
RU486. This simple and effective method using
RU486 may be useful in inducing synchronous partu-

rition in rats.
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Efficacy of GnRH Analogue Treatment

for Endometriosis Associated with Infertility
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TEF-F PIBHE & AIEE & OBEED DWW TR W E ZHEICEH SN TE L, ZOREIFLTH
GnRH 7 7 1 7 (intranasal buserelin ; Sprecur) DA &) d KA TH 5.

FZT, 1914E 1 1 HA 5199345 6 A 30 H OB YRATE % 235 L, EFESHRA IS C e Mg
FEDOMEELWIAYE O N IRALIR NI B Z %12, MR OPIERERHE 7T b a— VIt THEEELT
W, FOMHEFELGEME L L ORE L.

R-AFS 1 HDHAEFIEAE T I NEIESH ORI OIEE § 25% & 5 <, GnRH 7+ 1 7k (GiE A
TFIRER35%) DA I 2RI\ RIE$ 5 2 L IZTE LD > 7. R-AFS I ~ A DEHE D & fh & D N
JE Tl GnRH 7 7 B 7 EEROITIRFE DT ) 25\ MEIC S o 72 AR A BEITRO b e h o 72 R-
AFS TH#] ; 0% : 33%, R-AFSIIH ; 20% : 43%). R-AFS IV EHEPIEAE TlEGnRH 7 0 7 {GEOA
A DD 5T, TRFIIBNR T LTz (5% & 12%).

Al DR A S 1328 B A NI AES AT A AERO & W) Bl S O, GnRH 7 1 FEEOH
Fit % B RIE S SR 155 Z I3 T& Lo 7o,

(Jpn. J. Fertil. Steril., 39 (4), 398 - 402, 1994)
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BOE L RHETHE S v TVt > TEDLOTH
HERETHLEZZ 5.

ISRtk KRB/ —XT v T
ENTELREOVEDICTENBAELSH ), FFiC
minimal 7 & mild 7 PIRAEFRZE D502 7 V) OHFEE TR
ENBENITH->TETBYEHEED TS, T

BHE2 AT HIRATL ZD% D IEFHICHKIER L
TWhEEZONLY, —F I B NEIERZ
LB & N i ADSANITE % &7 % % 7 iE RIS
HE S TW5D &) 513 F S (2 disease of enigma
EEZD. TENBETT A HEETIE 1950 £/
BAETA My y#EE, 1960~ 704E 7T s R
7O B, iR, 19804EId v —
W & 258 L 19904E18 121 GnRH 7 7 10 7 2B 56
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ENBAENH SN TS, GnRH 7 1 7 I3FEIEH
b4 TORVEVFEICHTIEFICDRL, T
EREIC L B8 AR T E N X 5 H R
FEVGIR 71T T CHEOREESE, & 0 bITIVRETH O
LH surge D#l| % ETL CIEH E TV 5, L LA
EREDF K & L TOFENRAEICH L TEORESR
e OPIETRAKTH D BREFEH SN T4
BEWEBRDbND, 22 THRAIIEEEICTEFERN
foisiE & Bl L, MR o2 B RHLIE AT 5 PR
BT E N 3 — VI - THRBEDIT DN ER] %
R EDBROWREZ HFEDR L L THRET L 7-.
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XRIZI914E 1 H 1 HA 5199346 A30H £ TD
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PO FT—EL FHIROBILDS A LN VX ) i
B, SSIERARHOREENZETH D,

A&

AR L NI Bl BB T4 1) vox
ARG RESR I CTREEN 2 BEE L (AIEEREDH
ML), 42T THIVI VI L ARG ERE,
HBRIRKIC L B IERER GRS 4T o 7205, AR
JERETTZEASRESD H 72355 T b % O 3 Bl R0 BELI A7
AT HTHFCBITEESREREO A% BT L2 b
DE LTz Bk, FERNBENRER S WERIC
LTSRS BT 2 NBAEGE 7 0 b a— )L IZhE
o TR B L7z, F 9 HEMES AT 3 B
W AT D TR GREBIE, MR HIEED
&) EL, T THIRDBAL % 7%\ 4, GnRHT
Fus @EEB7EL) =27 L F 2 7)900 4 g/day
DREBWEF G 7 EOEYEL:E 4 ~ 6 7 AT
L, #0#H—EBOFEFIT L TIEHEINEERHKI Dbk H
REFFTVOEBIL LT+ 0—T v S LI EpE
AT 1% 6 FIEALAA O IEAR 7. % SE9) O 6 R Rh S
HolbDEHELA (K 1).

A |
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B, SPEHETIREIE ST S0 HA9%H TS
174 BN IR SR AT S N Twa, b
Hh, EHIZE > TEIRBOEREZFLTWE00
bHN, —HMIZEMETL20OREELVAINRTITO
W IZHARTARAE & I S NREFI DS\ 2 &S
EHIREEZEEDbNR S,

MEREGAR A\ C T8 NIEAE O EZ W25 5 7z
JEBIZ AT L C revised AFS PARIEMESTHA /34 % & H
T I ~NVEIZHR S EIT, BEERERER O
FRIEC L AITHR, GnRH 7 F O ZBREFEOIFRICD
WTENFIWIIRES B L CHIRR 2 & H L 7.
bR RE, GnRH T F 1 7 B O S RER D4
W, AR, & D PR oA AR - T
WDIEFIDENE, BERANEOE G EIZOWTIEE
BEEARC GEL), TERE ERRE TG
GnRH 7 + 10 ZF#EEIZ L %) LIFTIREE &L o bEiC B
WTHERFICHEEEIZD N Do 72 (F2).
TMHIINE & b B L T A ERIR BIUR T4 LBl
TEBERDPZZ N5 L9 RAERITR L BRI L
il

PERESEREITIC & 2 PUISUE AT A 4 A & T35
H324%, THEAAS6fl, MAT106], VEIA21605!
61BIT, 20D bILIRIZE » 7-ERFNE T #2524 51
13651 (54%), T HAA% 6 FIH 2 B (33%), MIEAS10%0H
560 (50%), IVEAAS2160% 4 5 (19%) TH - 72, G
RN A B LR, BBBlgEhicefidhopl, 15%
%%, GnRH 7 F 1 7 #Ehi17#% 1347609 1361, 28%
PIRICE - 72, ke LTAS EEESIC THE




38 (400) PIBE & B AR A x4 4 GnRH 7 F 1 7 DA #h 1 HAAIE SR 39%45
£ 1 HRIEH
] 4 3 o1
it n > ramngs  STMREIE  margonee
(%) (4F) (%) (%)
FERR 61 312433 47428 65.6 73.8
GnRHa# k% 47 313+32 46+27 63.8 66.0
*N. S.; unpaired t-test, 2-tail
**N. S.; chi-square test
F2 IR, FEMEIREEICB A KERTO LS
T
it n i rmns  TIRBEEE g REome
(%) (4F) (%) (%)
TEOREE  REREAREE 9 31.1+3.7 39+25 77.8 100
_________ GnRHafffih 13 304423 45422 __ ®a 00000 %a
FEATUREE 34 31.6+34 47+30 64.7 64.7
*N. S.; One Factor ANOVA
**N. S.; chi-square test
£3 SERES X OCERE
P R-AFS 574 =t
(T SE I II i v !
FEpgAR L 6/24 (25%) 0/6 ( 0%) 2/10 (20%) 1/21 ( 5%) 9/61 (15%)
GnRHa# 1% 6/17 (35%) 2/6 (33%) 3/7 (43%) 2/17 (12%) 13/47 (28%)
Z Dt 1/ 1 (100%) 0/0 ( 0%) 0/1 ( 0%) 1/3 (33%) 2/5 (40%)
YN 13/24 (54%) 2/6 (33%) 5/10 (50%) 4/21 (19%) 24/61 (39%)
RS SEBIE EIR)

HiE & BBHT S 72 61517 2451 (39%) DS HENESEIEAT 4k
g9 EHILANCAT S O FETHER L2 K 3). £
o [ZFoft] INEERBICY Y — ik &
BHZFEH LG ECEREORLIC L VRN
CRUBTIRER AT o 72ERITH 5. RITFRERIEIC
X DR AT AL & (M3), T#Tld24
Bl 6 (25%), THITIZ 6 B4 0%l (0%), MPT
121061 2 61 20%), IVEITIZ2150H 161 (5 %) H34E
IRICE->TBY&fke LTo1Bid 9Bl, 15%D TR

(EBIZ)

254

KTHo7z. GnRHT 7O FEEH T (M 4), TH
T1760% 6 61 (35%), LHIT 66+ 2 33%), M
T 76 36 43%), VHAC17619 2 5 (12%) H34EHR
B TBYEERE LT476Id 1360, 28%DIFHRE
TdHorz, FSETHRNICFEEFELI H & GnRH 7
F 0 SEEROFIRE R L TA B E (XM5), 1
B T FR A1 25% 2 % L T GnRH#EH:1£35% &,
GnRH#F L% D139 255 T LAl o TIE W 7225,
FEBBEORTH DR ) BVHRES B, 1

(REFI%)

o B S o o
R-AFSHE: 1 I m N : g R-AFS#M& : Vo ost
R S6/2a Ol6 20 1/21 9/t HRE ie/r  2/6 37 2/ 13/a7

OIBE o5y 0% 0% 6% (15%)
(RR=E) : :

3 FERARTE IR

OIS (350 (@3%)  (43%)  (12%) | (28%)
(FRE) : i

4  GnRHa#E AR

{ ¢V v 2
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(%) *N.S. vs BB MBUEITIRE
(Chi-square test)
50 + -
- |
*
*
% 30 - ’ g %_)
5 201 = R
* :f H
10 - ’ a
0 7
25% 35% : 0% 33% : 20% 43% © 5% 12% : 15% 28% &

I § II

R—AFéﬁi‘E

5 {BEBERATIRE

I CII R 0 %123 L C GnRHEH:#£33%, M
T 20%2xt L T43% & GnRHIEEHZ D 1T ) ATE
THRFEZRSEAICH - 7-b DD, HEZIZDS
Nhahol. NHTIE, BOBDO5%, 12%:H T
0203 7% HFREHIE T, GnRHT o 7 # ki
2T ~ M & i L TR IR E A R L7, &
R LChIGE, FEHE 15%123F L T GnRHE
$:#£28% & GnRHIFEER DT ) SEWIFHIRE 2 R $
AN o 72, BELRITERREON L2 R ET %
ZERTE LD

z B

AEOREEET L7z L 25, R-AFS I HlOME
7 PANERE TISFFRE I AR b 25% £ 3 <, GnRH T F
O 7 EEOF A BEIIORET 5 Z LI TE R
A7z R-AFS I ~ MEADBEE 7> & FREE5E O AR
TIXGnRH 7 + B 7 LR DIIRED 1T ) A5E W E
MiZd o7z, F72R-AFS VI o HEiE A BE Tl
GnRH 7 + 1 7 IGHEOF I » b 5T, HEIREE
FHHIET LTz, G. B. Candiani et al V3 EHEHE
AT TR-AFS 1 ~ [ HIDIE A & BHE O P EAE &
FWr S N2 152 DA IR AT LTS A
% & 1 danazol 600mg/day ¥ 7= gestrinone Smg/week
% 7212 GnRH 7 7 1 7 intranasal buserelin 1200 ;. g/day
PG L 7o B & EYRE AT O TR R TR
BEE L 7B & Ok i, e LTwa, 2h
W& B L, 184 HHORFEITIRERILZ N #1danazol
44%, gestrinone 34%, intranasal buserelin 48%, 1%
PR 54% & FIGHEBICHEZ IR oo L #H
HLTWAE, $LBROBEDL P TENEED

MBI A~ O F 7o 1 ZSEY T~ O AR L L I
BLCHREOMEZ D 725830 E LTV, L
7 L Jansen! DIZ #8082 N BRFE IS IFIRF A KT & L &,
¥ 7zHammond et al. /23 ¥ — WFEEIZL > Tah
LOWRERMESELIENTEL EHRELTW
L, MEDE A, BEED S BE O NEAE & AT
& ORAEMELZ DV Tid Prostaglandin 2 Interleukin-1 72 &
FIERT-OBGANEE SNFESHBL N TV S A,
WEF RIS SN T A VONEIRTH L. 4
E DA OKEHIZBWT D, BEIESERAEICT, 130
OTHERLIND L) LRAEZ PR IZB W T
GnRH7 F 0 72X 2B 6 2R ATREOM L& A 5
ZERTELR Do/ L LEED S P EED P
SETHIE, &R ED) 70¥ 7 v 3 v EERED
WAREGIRHT 0 72k higE SN 5588
BENHLEEZONDEFHICBWTIXAEETE
Wb ODOGNRHT F 1 7 #0139 DSHEREIL
BWEICH o7z, TRAFSNVEID X ) L EREA
JRE % A § A BALEAICK L TIdGnRH 7 + 10
FHEFIC L o THEWIHRFIIEAFCEAT, ho
DIEFNZ 720 LTINS RE S GIFT 7% & O RS T4
TEL BT o 72 IZ ) DSk v e Bbhrz, Bl
AL CER L FENBENSHEICRR SN
Lo TEITE, B NBEE L) 285
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Efficacy of GnRH analogue treatment
for endometriosis associated with infertility

Kenichi Hosokawa, Yohsuke Ohno,
Yasuko Fujimoto, Hiroji Okada

Department of Obstetrics and Gynecology
Kyoto Prefectural University of Medicine
Kyoto 602, Japan

According to the recent widespread use of diagnostic
laparoscopy in gynecology, the frequency of detecting
minimal or mild endometriosis in infertile women has
increased. The distinct mechanism by which minimal or
mild endometriosis causes decreased fertility is not well
known, furthermore, the efficacy of GnRH analogue
(intranasal buserelin = Sprecur) is obscure.

This study included 61 infertile patients who were
diagnosed in our hospital as having suffered from
endometriosis by laparoscopy for two and half years
(1991. 1. 1 ~ 1993. 6. 30). With these patients, we stud-
ied the difference of pregnancy rates between the expec-
tant management group and the GnRH analogue treat-
ment group according to our "Protocol of the treatment
for endometriosis-associated infertility diagnosed by
laparoscopy".

In the minimal endometriosis group (R-AFS 1), the
pregnancy rate of the expectant management group was
sufficient (25%), so we could not suggest the efficacy of
GnRH analogue treatment (pregnancy rate 35%, N. S.).
In the mild and moderate endometriosis groups (R-AFS
I and 1), the pregnancy rate of the GnRH analogue
treatment group tended to be higher (R-AFS II ; 0%:
33%,N.S. R-AFS Il ; 20%: 43%, N. S.). In the severe
endometriosis group (R-AFS [V),the pregnancy rate in
both groups was extremely low (5%: 12%, N. S.).

In this study, we could not find that GnRH analogue
treatment improves the pregnancy rate in infertile

women suffering from endometriosis.
(SAF D 1994454 F 4 H)
(SHE 1994456 A 16 H)
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The Results of Human Frozen-Thawed Embryo Transfer Cycles in Our Clinic

KEETI=T A7) T

B xR & = E & = & oW BE —
Ryozo TAKATSUKA Miho TOYOKITA Ryuichi FUJINAMI
E H ® & it B i B 2 HE =
Sumie NAGAI Toshinori TSUJI Yasuhito MICHIKURA
e &
Osamu KATO

Towako Maternity Clinic
Ishikawa 923, Japan

19914E 1 A5 19934 8 A £ TIIYFETIT o 72 & b HUS - BURICRAEIE I OHEAR 12DV Tretrospective
VAT A AT o 72, 194556, 231 B hCGH S5 & UHRIN L Ttk B & oML & B A 72 oRA - R
FERME %17V, 63/ (23.7%) CTHEEASEL L7z, (LA EaRAT 12 FHA (19.0%), BRIRHIIERAT 11 J5 1]
(17.5%), TEHRGkEERHS 9 B (143%), SMRIZE - 72 D31 EH @92% ; Hilin2e6l, BG4 61, il 1
B T o 7. BIREEICHEE LB % V7B (AR, SEIWEICOHAE LR V78 @), Atk
B X OB EmE 0TS TR L 72iE % V7B (CBE) OIEF TEREIXM LY A o 7z (HEAER
L). IEHERIZBZOER S IEEIRIC—ETH o 7205, MERISIEICECRINL, 400 £k

DAL L 7z FEBI D TR - 72,

40 Al D AEH T LI A -

BRI B TR E 3 T 721

s o

cumulative embryo score (CES) fifi % #740 |ZFR# L TR Z AT - D7 o & E 2 Bk,

(Jpn. J. Fertil. Steril., 39 (4 ), 403 - 410, 1994)

&

v MRS IR AL IVE-ET) 128 W, REED
HHE AR TR R O[] R S IR R OB I OB &
WEETHL.

19834F, Trounson) & |2 & o Tk b HASRLEILFERE
I & BB OIEIRFI DS S TELK 10258
L, £FEEOBFEREIIIVEET 707 7 A ORER
e LCHRRIIICL EELTETW 5. FIRFD
AN IZFT M 2w Lz o oIz LT
i3 propanediol (PROH) # i\22 Z LR EN T
722~4, WE12 BT PROH % IV TRIZHI % W
LA S0 ) CHUSIRAR L 7R % SRS RUFRILASE LS
LT &7, S HERREIMY ShoAEICRR
BRH, FRMIZIZBERTREMEES RSN
Twb &I ICBbhs, FHCEIEN CROHH; 217

il

B IR E F CRBMT 5720105 TR &R
e FRM L L CGRIRT R E KD quality 122V T
HHOOERRNWEIATHA., Tz, BEEBBIE
FICBEELC, AT _EMMORMIEE 5.

AREFRICB W TIELRIIBVWTINIFELA»S
19934F: 8 F I TIZAT - 72 ARl R IR RS A B D 6
{22\ C retrospective | AT L, EIRER DA | & Hif
AURIE R RE S C O IIT IR OB IE IS DWW TR &
o7z,

RS VHE

HIEEAIC BV CIVEET, #ATINENEHE (ZIFT)
% 72 I3 BCEFINE VA (GIFT) 24TV, IEIRATAL
Lozt $k Loz BB LT, 1991
£ 1 A5 19934 8 H $ CICHEFEARIEBIEE 1T -
72194556, 231 A EIIZEORSR L L7z,
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HAH R FERE LR & L CHREITIT v, &
FEIRREAEAS 18mm 123 L 7B S ChCG 2 #25- L, %
JEHATV, FEEEAE S AL, SHRSRUEIE & —58
WCRAE L 72, BMRERIIC BT 5 heGH S & 3790135
BERE T 12 2 & DL RIS HAS A & mbfi oo R L
WLETHDHEBDNES,

FEDBAE T FEARI 121 Lassalle 5 2D F k25 7.
HIEHA & 72130 SR O BE % 253 T 20% IM1L1% 1l Dul-
MWMHET&@&INWMM%AU%%MmM
PBS (ZfE & 3t Lg@mm%ﬁ%ﬁk3~sﬁﬁ%
B 1% 1.5M PROH I & S22 125 &4 4 720 1 5l
N B0l S 10~ 12478, & 5120.1M sucrose &
1.5M PROH % & ¥ 20%IfL{5 AN PBS (ZFif & [7] U E4H T
WEZFF 5 AREGE L, AKRIE & B EAE5 1% L 72
%, 025mlA h O — (025ml 2 b O — 5, 51°F
T8 120.1M sucrose + 1.5M PROH i D #70.1ml % W
AL, 35120.05mlDEW L LICEER A, %
meniscus 2° 5 SmmB L 72 EICE X ERITTTA b
O—%FE L7, X b B —H~T0.1M sucrose + 1.5M
PROH 1 & IRNATTEL Ml L 72 & & 2 5 5 K
KRB ABRIST)BIBL72H, 510D
20°C \Z7M i L 7= program freezer @ chamber | X b 11 —
Z RPAZiE 7z, fE T L 72 program freezer (K[F] % 2
T OB I HBROKEEBN X TH L LY, FEETH
KEIT- 72, BHEIZ 20T A 5 0.1M sucrose + 1.5M
PROH i D %E & 21 AT (— 6.8 ~7.0C) £ T2 C/min®
FHEERE TITV,  C ORBEIZ 1055 BRI IE A &
45cmBENZALE SRR L7z, & 512, 03T /mind
[HREE CT—30CE THH L2, —80CTF CaH
WHIL, ZORBEIZI05BES A b o — RS %
EAL L 2ok aE i A L7z,

M ORIER L SRR R A v, A b — 2k
BRSO L2, 15208 %ICHEW % 37C
FCHRS . FiRIZTLEMETPROEB &L OF
sucrose & PR L7214, B BERICR L7, Wikl <
oS LR SRR 1 HOBIEEE L, S5
THfE L7-WRIE 1 BRI DL FBhnsE 2 LRI 2 4T 5 7.

Rt 2 RO Steer & 6 DD F LI HEWTE

BEEIZBIT A b -

TR PRV R LB 80 > 1 HANESEE 39545

HERTORII L TIT - 72, FFlIZ BBk 03—,
fragmentation D 4 # % 254 & | T Grade 1 %> & Grade 4
DAL TITV, Grade 1 DIRIZEEHE L, Grade 27>
b Grade 4 DIED A& BAHIZHE L 72, i 4 DD 2 o

— (ES) |4 Grade # & BB OFETEDb SN, B
L7zED X 27 — @ Fl % Cumulative Embryo Score
(CES) &M-UHERIZAT 2RO E G0 HEHEL |7,

EREAEIZ IS “Towako method” O TITVy, TR PIE
D COFEDAFERAERN0 L Tidfeskik %
HH L7

AT ALFR I Z VL EIZIE U T Student's T-test ¥ 7713 x2
test (WFFREEDT 5 LUF D354 13 Fisher i) THT - 7.

& R

Al L 72U 827 T, D9 bR Ca
L7213 68318 (82.6%), 4-EI4NMCTHEiss L 720kt
14418 (17.4%) Td o 7=, BMRIEE O M T I3 1
L MO EGH IR CHEE L2 E1217.6%,
SERIHICHAE L7235812174% S 12IZFE LIETH
27z, LML, REMICBHEIHVWAZ LD TE
HEDE A ,Wﬁ%fﬁﬁtt%ﬁtm9%,ﬁ%
@%Tﬁ#tf 12722% T, HEHRTOHKED

WEDOHH ﬁﬁkuﬁm‘o 72 (Table 1).

G - BURICEEAR 247 - 72 19498610, 231D >
LAMKHNICHE LB 2 H TR A 1T - 72 B
(Group A) (X 183 FFIHIT, 149MBDOFEERE D [FHE |2 F2HE
L7z, eI s LR 2 v CBiix 1o 7
#f (Group B) 123951 C, Al L 22IEIZIE 34 MOH
SR E I N D, RIS L 22IRI2 S
oG L7 S Nz TRl A 4T - 728 (Group ©) 13 9 &
W, o OBEERE b AR IR L 72, SEIFIRSR
3R E LT273%TH Y, Group ADSE b RS
<, Group C7%x b IHRFITE» - 7275, KEEOIT
IRROMBIIIABEIRD SN o 1. FEE O
9 BALERETEIRENE 1251 (19.0%), RIS 1E
1181 (17.5%) Tdh o 72, ZREIERT I &KL LT
127% (8 /63) Td o 7z. FEAENEY ) OAEKERIZL;E
& LT103% T Group C CERZED R b @0 » 7205%

Table 1 Results of cryopreservation

Stage at Freezing

Overall
Pronuclear Cleavage
No.thawed embryos 683 144 827
No.cryoinjured embryos 120 (17.6%) } 25 (17.4%) } 145 (17.5%) 3
No.embryos served to ET 423 (61.9%) 104 (72.2%) 527 (63.7%)

a—b; P<0.05

i ¢+ v vt
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Table 2 Outcomes of frozen-thawed embryo transfer
Group AV Group B? Group C¥ Overall
ET cases 194
ET cycles 183 39 9 231
No.embryos transferred 554 123 39 716
Frozen-thawed 405/554=731% 89/123=724%  33/39=84.6% 527/716="13.6%
Fresh 149 /554=269%  34/123=27.6% 6/39=154% 189 /716 =26.4%
Preg. rate? 45/183=24.6%" 14/39=359%" 4/9=44.4%° 63/231=273% .
Delivered 25 (1 twin, 1 triple) 3 (1 twin) 3 (2 twin) 31 (4 twin, 1 triple)
Ongoing 7 (1 twin, 2 triple) 2 0 9 (1 twin, 2 triple)
Clinical 5 5 1 11/63=17.5%
Chemical 8 4 0 12/63=19.0%

Implantation rate®

53/554=9.6%Y 15/123=122%9 6/39=154%" 74/716=10.3%

(per embryo transferred)

1) Group A used embryos frozen at pronuclear stage.

2) Group B used embryos frozen at cleavage stage.

3) Group C used embryos frozen at pronuclear and cleavage stages.

4) Statistical analyses; a—b,b—c, ¢ —a,d —e, e — f, f — d; not significantly different.

Table 3 Mean CES and mean number of embryos transferred for Groups A, B and C
Group A (n=183) Group B (n =39) Group C (n=9)

Preg. Non preg. Preg. Non preg. Preg. Non preg.

(n=45) (n=138) (n=14) (n=125) (n=4) (n=35)

81+15.69 36.1 +15.8 6+ 14, 4+174 5427, 0+11.

— 42.8+15.69 36.1 £15.8 436+144 414%17 5254277 49.0%+11.9
37.8 £16.09 4224162 50.6 + 19.09

%?;m os £ SD 32+1.1 3.0+ 1.0 29408 33+ 1.1 43+1.0 44409
tm&kng = 3.0+ 1.09 324 1.00 434099

Statistical analyses; a—b,c —d,f—g, g —e; P<0.05.

BOEREFOMICIAEEZIRDON -T2
(Table 2 ).

AR 72 ) OF¥ CESil i & JEI & i 4R #F & FE4T
IREECOE L2 & SR CARBICEEZ R L
A%, IFIREE & JEAEIREE Tl Group Al B W T O ALE
IRECTHEICEETH o7z, F 72 Group COEJHHA
DF¥) CESTE I Group A LR TEEIZE - 72
SEHRRENEELC DV THE, Group A & Group B DR
B OJEAEIREE, X5128fE LTOEOWTNE AT
WE LS EMETH 7245, GroupCOERELTD
SEXJCES R —# IR THEISE 2o 72 (Table 3).

Table 4 (21 JEHAY 72 ) ORI T 2 EBO
THERE RPITOHERENSF O THL. TITH
MIF OIERE & IR S N7 IE BB R AR T
SlEE/IS— Y NERRLIZDBDTH A, BRI
ZHINYT 5 &L EBOTRERIIMKT 505, S50
TR A NS¢ T EROHIRFEIIZE A LR L
THh o7z, MHR»TOEIRFISBRICE 4 18 DY

Table 4 Influence of the number of embryos trans-
ferred on pregnancy rate and apparent pregnancy rate!)

E;I'l:fglrtr)gios Real preg. rate  Apparent preg. rate
1 1/8=12.5% 12.5%
2 12/61=19.7% 19.7%
3 31/89=34.8% 34 /89 =38.2%%
4 12 /53 =22.6% 13 /53 =24.5%%
=5 7/20=135.0% 14 /20 =70.0%%

1) Apparent preg. rate was calculated by the number of fetus
/ the number of ET cycles.

2) Pregnancy cases involved one twins and one tripletone.

3) Pregnancy cases involved one twins.

4) Pregnancy cases involved three twins and two tripletone.

ELUIHI BRI TR L 7.

Fig. 113 Table4 # 75 7I2RKD L2 DTH 5745,
Z 2 TR 4 B O%E & BRI L TR X
WA L CRPTOEERE (YD 2 TH Y P b L,
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1) The painted region shows real preg. rate, the folding line apparent preg. rate, and the straight line the tentative regres-

sion curve (Y1 = 13.1X — 0.92; 1> = 0.987, r = 0.993) drawn for apparent preg. rate under excluding the point of four
transferred embryos. -
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Fig.2  PlotY of the number of embryos transferred vs mean CES

1) Regression curve —{_F— (Y2 = 14.9X — 5.9; 12 = 0.986, r = 0.993) and standard deviation [ —C).

Table 5 Influence of age on mean number of embryos transferred per cycle, pregnancy rate and abortion rate after ’
frozen-thawed ET

Age group (yr) Mean number of embryos transferred Preg.rate Abortn.rate!) ’
<30 3.0+£1.0 16/57=28.1% 3/16=18.8%Y
30~34 3.271.1 26 /99 =26.3% 9/26=134.6%"
35~39 31+1.0 16 /58 =27.6% 6/16=37.5%"
=40 3212 5/17=29.4% 5/5=100%%

1) Statistical analyses; a—b, b —c, ¢ — a; not significantly different, and d —a, d — b, d — c; P<0.05.




TR 64EI10A 1 H
Y= 13.1X — 0.92 (FIR4R 5% ; 0.993) O [l AR A
57z (Fig 1).

FEREIEE & B 72 ) O CES & DRIZIE v
AHBAREGR AT L 72 (Fig. 2).

EOHERE 4 DORBICHEL, TR EThOFkRE
WS B JEEY ) ORRIIS S & OTIRER & SR
R FNFNHE L THDL L, BRI S MiREILFE
DR L ITEBRICITETHo 20, TERE
P & 2L BEhn L, 40Pl L O IRERNIE TR
FELZ#& A o 72 (Table 5).

EDERRE (AT B ITURER & FEIRREE O F 24
0 OFHCES % Hi§ 5 &, 30mAimB L U730~ 34
% D [T ISR & FEATAREE 0O 738 CES [H D TE B
EAABICREWDS, MEE o TR/ E <
%0, 408 LL LTI HIREE & JEMIREE O T3 CESfE
(3 L 72 (Fig. 3).

£ B

4-H b b EEREERBEEILIVEET 70 7 7 LD
BERAN & L TRRRIICDESE L TETWAED, R
T REMELLERIN TS,

—IZ L DOREBFE O % B PRAT X & DR
TH A, HEFICOWTIIWEIE @iz LI 4
MR F C) OFKEIZIZPROH %, BEIEIIRICH L
TRIAFIVANEFY K (DMSO) %, B HHE
7)o — L EHWLERLVwEENRTWVSY,

[ (!

(407) 45

LRI BWTIIMEEND X OB RO AR—ADH
15 & FHIIE D difE # PROH % FIV TiT > T 5.
WalR il £ O - THHE T 5 059 SR ORI
HERTHA) DS, BPEEICEVLELEESROA
N—AHHER L, #EEICHET D 2 EDTE BN
WD i h, FLHVTOBEIEELIERN
BT CRTVEEEFELZONREVWEIKT TREY
2 L CTHROBIREZITSH Z & IERBEIRE 17 B
WhbEEZOND.

WL 31T B FEIE O B BRAT O RS AL
TOFFE TS EE (8 M £ ) TOHMTH
HICLAMROBERIIFA L TH -7z, I I THHEIC
L B DIEGE E I L DO FIR & Z 2 X, &K
ST TOROEFIIHZPETOHEE TS, 574
OB TLRBTRI S EEZOND. BEHIC
BHICHWS Z EDTEZEOEIED, BT
DFFEDOHE L) WS EETORIEDOHEDT;
DEoDRTEEE COEROERIZLVTD
BRSE 5 IfTb N2 THY), TOHKEL YA
HEIETOHEENE LIARZEEEZEZ bR,
17, MEBICE LTI o OB ELTE L
EAHh 0, BHIEEE 3 MR T 720121, Mk
DGR & FHE(CTIUE, FIETOREO%E
618, SEIETOBMEK DA 5 MFH S 5 LED
Hbh. Lizhio THREEDZ VAR & 4
LEOWH THAET A HAMEERT RS TS 0°H

70
3 ¢
603 >
=] ]
505 -
- o = — : &
40 ':' /'-‘ \‘E\\ ’_“
303 {”— l \\\i
. ]
20 =
10
0 -
<30 30-34 35-39 240
Mean
CESV Age group (yr)

Fig.3 Mean CES of pregnant and non-pregnant groups for each age group
1) Open square is mean CES of pregnant group and closed square that of non-pregnant group. Open and closed circles are
standard deviation. There are significant differences between mean CES's of pregnant and non-pregnant groups for age

groups < 30 and 30 ~ 34, respectively.
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Fig.4 Difference between real pregnancy rate and theoretical that on basis of binomial distribution

Where eq. (1) is the tentative regression curve (Y= 13.1X — 0.92) drawn for apparent preg. rate in Fig. 1, eq. (2) for theoreti-

cal preg. rate expected from binomial distribution on basis of eq. (1), and the painted region for real preg.rate, respectively.
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The results of human frozen-thawed
embryo transfer cycles in our clinic

Ryozo Takatsuka, Miho Toyokita,
Ryuichi Fujinami, Sumie Nagai,
Toshinori Tsuji, Yasuhito Michikura
and Osamu Kato

Towako Maternity Clinic,
Ishikawa 923, Japan

The purpose of the present study is to analyze retro-
spectively the results of human frozen-thawed embryo
transfer (ET) performed in our clinic from 1991, January
to 1993, August. Of 231 frozen-thawed ET cycles from
194 patients, 63 pregnancies (27.3%) were achieved; 12
chemical (19.0%), 11 clinical (17.5%), 9 ongoing
(14.3%) and 31 delivered pregnancies (49.2%; including
26 singleton, 4 twins and 1 tripleton). Although the dif-
ference was no significant, the implantation rate accord-
ing to the time of freezing seemed to be better with the
combination of pronuclear and early cleavage stages:
9.6% with the pronuclear stage group, 12.2% with the
cleavage stage group and 15.4% with the combined both
stages group.

There was no relationship between the pregnancy rate
after a frozen-thawed ET and the age of women. How-
ever, the abortion rate increased with increasing an age
of women. Especially, all women above 40 years of
age, once established a pregnancy, had aborted. It is
recomended to transfer three embryos or the number of
embryos with forty of cumulative embryo score in
frozen-thawed ET of women below 40 years of age.

(%At 199443 H29H)
(B 19944 6 A 18 H)
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INCOMPLETE TUBAL ABORTION IN A WOMAN
WITH UNDETECTABLE SERUM 3-hCG LEVEL
AFTER METHOTREXATE ADMINISTRATION

Tetsuo MARUYAMA, Susumu NAKAJIMA

Department of Obstetrics and Gynecology
Kobe Kaisei Hospital, Kobe 657, Japan

Abstract: Conservative treatment with local or systemic methotrexate (MTX) administration has been used
for certain types of ectopic pregnancy. The return of serum [3-hCG to undetectable levels following MTX
treatment has mistakenly been taken to indicate complete resolution of ectopic pregnancy. A 31-year old
woman presented with an ectopic pregnancy and was given five-day course of systemic MTX at a different
hospital. Following treatment, her hCG levels declined to essentially undetecteable levels. Nevertheless,
abnormal vaginal bleeding and occasional lower abdominal pain continued and sonography revealed an
unusual right adnexal mass with a diameter of approximately 4cm. After she experienced the sudden onset
of lower abdominal pain, she was taken to right salpingectomy. The histological examination of the mass
revealed chorionic villi in the clots. We describe the pitfalls of MTX therapy for ectopic pregnancy and, in
order to avoid unexpected tubal abortion or rupture, we emphasize the need for both sonographic check-up

and hCG follow-up after MTX treatment.

(Jpn. I. Fertil. Steril., 39 (4),411 - 413, 1994)

Introduction

Recently, systemic or local methotrexate (MTX)
administration has become generally accepted as a
nonsurgical treatment for ectopic pregnancy'-?. Ser-
ial serum 3-hCG measurements during the follow-up
period after MTX treatment are believed to be useful
for evaluating the resolution of ectopic pregnancy'- 2.
However, a rupture of ectopic pregnancy can still
occur despite low and declining serum 3-hCG lev-
els* 9. Nevertheless, the return of serum 3-hCG to
undetectable levels continues to be accepted as indi-
cating complete resolution®. We describe an unusual
complete case report of incomplete tubal abortion in a
woman who required surgical intervention after MTX
administration in spite of undetectable serum [3-hCG

level.
Case report

A 31-year old woman, who reported that her last
menstrual period was May 7, 1992, had been experi-

encing abnormal vaginal bleeding since June 6, 1992.
She tested positive for pregnancy on June 17, accord-
ing to a urinary pregnancy test administered in a hos-
pital. She was hospitalized on June 23 and underwent
D&C on June 25. Urinary hCG levels were signifi-
cant even after D&C and there were no villi present
histologically. She underwent intravenous MTX
administration from July 14 to July 18 (the cumula-
tive dose and the indication for MTX treatment are
not known). After being discharged from the hospital
on July 21, she continued to experience genital bleed-
ing. Furthermore, she reported occasional discomfort
in the lower-right quadrant of the abdomen, although
her basal body temperature had dropped to low levels,
and her urinary hCG level gradually decreased.

This patient was told that she did not require fur-
ther treatment. However, she visited our hospital on
August 6, 1992, where transvaginal sonography
revealed an empty uterus and a 43 by 23 mm dif-
fusely echogenic mass in the right fallopian tube (Fig.

1). A gestational sac-like space (maximum diameter
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Fig.l Transvaginal sonographic scan of the right
adnexal lesion

(A) A normal right ovary. (B) A 43 by 23 mm diffusdly

echogenic mass filled predominantly with blood clots

(closed arrow). A gestational sac-like space (open

arrow).

9.5 mm) was observed beside this mass (Fig. 1). No
free fluid was noted in the cul-de-sac by sonography.

Despite these observations, the serum 3 -hCG
level was undetectable (<0.1 ng/ml), which, accord-
ing to general practice, would indicate resolution of
the ectopic pregnancy and would suggest pursuit of
other gynecological disease. However, considering
both the symptoms and the presence of the unusual
mass, we performed laparoscopy on August 11. We
discovered a right tubal distension and approximately
150 ml of hemoperitoneum (Fig. 2) and then per-
formed right salpingectomy. Just prior to the opera-
tion, she experienced the sudden onset of a sharp pain
in the lower-right quadrant of the abdomen, that was
transiently relieved by preoperative analgesics. The
distended tube had a maximum diameter of 35 mm
and was filled predominantly with blood clots without
macroscopically detectable villi. However, histologi-

cal examination did reveal chorionic villi in the clots.
Discussion

Low and declining serum [3-hCG levels can be

B sLooD POOL

Fig.2 (A) Intra-abdominal findings by laparoscopy
Distended right tube and hemoperitoneum can be seen.
(B) Schematic representation of (A).
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misleading in the conservative management of
ectopic pregnancy? ~ . This case report indicates that
undetectable serum [3-hCG levels do not guarantee
complete resolution of ectopic pregnancy following
MTX treatment; although it must be granted that the
clinical outcome of this patient without surgical inter-
vention cannot be known. Tulandi et al. have pointed
out that one of the disadvantages of MTX treatment is
the prolonged follow-up period?. During this long
follow-up, these patients still require close clinical
monitoring, for both serial serum 3-hCG measure-
ments and sonographic examinations?. Furthermore,
they must be considered at risk for tubal rupture or
abortion not only until their serum [3-hCG concentra-
tion declines to undetectable levels but also until no
tubal dilation is observed by transvaginal sonographic
examination. While the surgical management of
ectopic pregnancy is admittedly not ideal, at least it
minimizes the possibility of subsequent tubal abortion
or rupture.

In view of the significant quality-of-life issues
associated with MTX treatment, this approach to the
management of ectopic pregnancy should only be
viewed as an alternative to surgical treatment. MTX
treatment would be indicated if: 1) the "success" rate>
of MTX administration was significantly greater than
that of surgical treatments, 2) the disadvantages of
MTX treatment were fully explained to the patient,
and 3) clinicians closely monitored the extent of tubal
distension by transvaginal sonographic examinations,
and performed serial measurements of serum 3-hCG
levels.

References

1) Stovall TG, Ling FW, Gray LA, et al., Methotrex-
ate treatment of unruptured ectopic pregnancy: a
report of 100 cases. Obstet Gynecol 77: 749, 1991

T. MARUYAMA et al.

(413) 51

2) Tulandi T, Falcone T, Atri M, et al., Transvaginal
intratubal methotrexate treatment of ectopic preg-
nancy. Fertil Steril 58: 98, 1992

3) Tulandi T, Hemmings R, Khalifa F, Rupture of
ectopic pregnancy in women with low and declin-
ing serum [3-human chorionic gonadotropin con-
centrations. Fertil Steril 56: 786, 1991

4) Gretz E, Quagliarello J, Declining serum concen-
trations of the [B-subunit of human chorionic
gonadotropin and ruptured ectopic pregnancy. Am
J Obstet Gynecol 156: 940, 1987

5) Tulandi T, "Resolution” and "success" of medical
treatment of ectopic pregnancy. Fertil Steril 57:
963, 1992

Methotrexate ;a8
mrh B-hCCHBELITICEDE
IERLRENERE L > Ic—iEH

8 i 2 B RE A A\
AIER P

F- &= HMMER |2 T Methotrexate (MTX) (&£ ML 3 -
hCGARELTIC 2 2 bINEAEREL Y, Fiiik
W R AR L -0 THET 5. BEIETEN
HIRDZWTIC THIBE TMTX & 5% 5% %1, Ry p-
hCG SRR T o T2 7= DR A T L72hS, TR L
LEOUBRHMOFEFICE Y UEZB LR 7. W2
B, RIEHEENTE IS T43 X 23mm DJEHE % A1 &
FEIBICRRD 72, EEFRIEEHATHY, T2
i 3-hCG AV LL T (< 0.1ng/ml) TH -7, Lo L
AEEBRICERZ R, BEEROBERLLWAO,
WAEHMICTEEEREY FELAR L 272, Fif
BERTCEEOS TSR EL, #EEsiccar b
O—)V LoDl bICEREEY T L7, AIVERER L
BEREP I 150m] & 326 72728, PR 2 M AT
L7, FEIMERIZAT 2 MTX RO R E ISR
HdH 5V F B-hCG SRV S5 75, 4R DFESF]
% % L 12 B-hCG E i follow-up O pitfall IZ D W TELEE %
mz7z.

(ZAF : 19944 4 A 18 H)
(8 199446 A 18 H)



hMG-hCG #{:2 D= WA E R TR

Heterotopic Pregnancy Following hMG-hCG Treatment
for Ovulation Induction in a Patient with Anovulatory Cycle

REAR ARG AR (B R 8 539

g %W WOw Bl W T
Toshiaki TEL Tetsuro KAWANO Kohei MATSUURA
L WA
Akira AIKO Hitoshi OKAMURA

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

LGLEN

]

B 17

Chicoh SETO

Seto Women's Hospital

hMG-hCGHFEMR IR AT & 0F 58 L 72 FE AN RIRFATARAE G % 28R L /2. BRE 3 27 R O K47 T,
HEHEDR % 3800 12 hMG-hCG A AT S 4L, EAED OHSS % FE L URHI ik S -, 2o & o
ECHERIT—HEE L7275, BOBLLA-ORHE P33 VB2 T L. BW39HE TR$
hCGRFtE & % o 722, Tk S 0 HIS/AE FIEEM R k2, AONEER & W LHTREZT- 72, i
BR6E 4 HIZIXTEMNICIEEZ 3EAD D, BOTEIMBAHEL, HFEEELARTHERET,
T ETIRO G % BRI 2 RifT L7z, AIE R REBIIRRETY —— VRICEAL,
FEINERD O MM % ROz 7280, KEEAIVER TR & 20 L, 51 &5 & BFEM~B81T LS %
FH L7z, I Fho¥ s 8% O AMEEEOBIZ TP SR OMIE 4 BT L, HEIIEREHRO
THIRBICILHE (ZFE NIRRT IR O TTHEM: b STICANTB TP EETH S

(Jpn. J. Fertil. Steril., 39 (4 ), 414 - 418, 1994)

1

FEPIRIERIE X bDTEFNRES L XN T
&7z Lo L, BEOREEETIRTFF oYY
(Gn) B % Fv /- BEER A AR s h, &5
B T2 9 A HiB AR OERIZ LY, 0
BIMEMAERE SN TV B D, Fik b ISR —IE
A (IVE-ET) 2 OIEIRFI36 B0 5 © 2 BlOFE ML
[FIRFHTIR & #E8k L C\W\ 5. A hl, hMG-hCGHEE:#IC
P ZEATHR 2 OF 56 L 72 75 MO E RF AT URAE B 2 R BR
L7z THET 5.

Jill]

E Bl

BEIBOKRMET, EFRETIREWEE, T
fEERHE, WES - WEM:, MHRREETHL. BEETIR
BRBEAT - B I PRGE (PID) % 58, HilT & Z
kv, RIEETIRRIHERFTH L. AEER
W 145%, ARRMEAET, AREES(, &1
B ESTIRERE - BRI EHTH 5.

BUREE | PR3 4 11 Q67%) |5 L7278, TR
LawZzoF 444 QiR 222 L7z, FEICT
BRSNS 03 7 2 VIRERZIT T woHt




T 644100 1 H

RHERCG 7 SR BB
ABE S0TUREH: FERN=JRHER

110§

sisAkE |

(mm)

6/17 6/20 6/28 715 7/11
cd28 cd3l cd39 S5w5d  6wdd

(415) 53

LT T4
ZBRIUFD Wk i

? o

CRL
BPD
(mm)

- r - 0
7130 o2 1013
9w2d 17w0d  20w0d

X1 FERFEE (YH 27/ O0GOP)

TR LA 2o 72, SRS 4E 5 B hMG-hCG LD BRI
s, FAISHE (cd5) £ ) MG (7 =)V F/ — L)
% H 7SHLAL 12 H B (G900 H.AL) ¢ 5- S 7z ik,
cd19 & ¢d2012 hCG % %& 4 10,000 AL 3% 5- & L7z,
cd21 & 0 THEERE, MEERE, WEA - WEH, TR
HEHLTREDRA L TE. ZOBTFHFEDS B
HLUMEERSASN720, 6H17H (cd28) B
IZHERE SN

MR ARGR R AT R T B K 152.5cm, fRE
49kg (JAIEHT 47kg), MEFH804cm, fKiR37.1°C, IME
117/75mmHg, ARH76bpm, L - FHEFIZHE - $T32 5%
IO R o T2 hs, IR EE - R % R0,
FE R 2 B LG L kBl & il L 7. MRAEETRIEA
~h2ZYy b H)EIZBIREESEZRL, BEB
BWRBA TII/EIIE 12 89 X 70mm, AYIE 1L 56 X
9mmEJEAL, FTEE CHEAOEEI RO
7.

ABE%AEE (X 1) © G0 EL @R FIHHE BEF (OHSS) D
HIELZHIL, FTLEEUR L —H 2,000ml DR«
B L7z, —HBHEROGELRD A, 620
(cd3l) & W BB MAIEHE 20, REORD
EHUED E5F 49.8%) A SN2 ORIADAFH &£
DIRFE =33 VL Queky ) TR L, &
b 500my B IZHIBR L7, BH ISR R - BEER
i3 dsE Lisd, HED 398% &K T L, 623

H (cd34) I REOBN - JBFORA 230, Lk
FERIDIERIC S E L7272, SR OFNMNIALN LD
of:.

6 H 28 H (cd39) IR hCG 50 UG % #ERE L, 6
A30H (ERSE 0 H) IC3REBEERETTEN
IZE T 1 EOEEE (GS) v HERR S 7z, MHZERICK
THEEE IR L, BEAL LIRS L7
£ & Z OB EO R % iR 72 70 LI 3R
LB L, FTRHFEEZIT 72, ERIBIHIC
YEL, ZOHLLETERMIIR L, 7HSH @ik
5585 H) F—=s33 vdadik L7z, 7A 11 H ¢Fk
638 4 B) \ICHOLE THEESmALE L BERFEEL
AT, FEROYE T A S R OME D EX
L7ZONB L 3R R ABTH- 2. ZOEOBE
BERAETIRFENIIZ3MOGS RO 5N (BE 1),
PR IE 109 X 63mm, AFIHIE81 X 39mm & fER L
TWizhs, SIERFEETE o7z, BMO#ESTIE
BoOLNho7zh, THEEEI HEAICHEELTE
7o e TESMTIRO T RENE b EEIC AN THRRE
DORFZED 120 [F H B ARG % fifT L7,

e esE R AT CIIIERE M MRE AR A BT L, Bl
PUCIRTFEOLEMDPS ¥ 7T AT TERLZ
ZEMOIIE & BT = B A A B 2 3
7. OB AIRIIEGRE Y — b — VRRIER L,
IR b M e R 7z, U EORTR X b R



54 (416)

FHE 1 &FEBTENEG dEHER7E2 ) FERNC3EORELXZD S

TEINER KT & 0 L, BREM~B4T Lo
R L7,

MR (1) TENOZRIIERIEEL, 7
H16H (FiR 758 2 H) IIE=a & b VR0 08 %
L7245, TR30H @ERIE2 H) =0 ) bk
DR LHBIATH S L7z, FOHER) —IBIIER 125
BHLTWA, 9H22H (R 17:8 0 B) 2Rk L 7=,
PAERDIKE B L PIERRIEFICTRETYEBEL Tz
B, BERRAE LFEKIIFELICEAL, 100B7H
(EHR19:8 4 HY IQIZFRERBO N e oz, Bk
137 { CRPIZFEMETH » 724%, ¥KEEZETECli B
& U Corynebacterium 2551 & %2 1), £#5Ek% B0 5
I koo T ENERE LB, BELRK
EOMFD L1013 R0 0H) 7L 75 o5
AR R AN

£ =

BRI BT 5 75 WAV E B4R 0 45 B (&,
19484 De Voe & Prat? 75 ¥ H 410k & AU D $1E &
1) 30,000 B DOEEHRIZ 151 & HERI L, 19824 Richards &
NI 150006012 1B EHER L T2 A%, SHICHRET
BEOHEEIENERICHLbDEEZLN . &
WS R AR COREENE L Ko TWn5h I
EIZEEALTEY, Berger 59327 03 7 2 % Gn
BFNC X % BEINFEZE R A O HE IR B 204 ) b 2 175
FERNRBERECTH 72t WE L, ABThr o
37 = VA9 hMG-hCG RO TOHE 254 b h
5. —F, BURTFIRIEIC X AEHIRGITD Z OMEER

hMG-hCG ##: % O 15 M} F B ik

HANESRE 39%4%5

5 <, Molloy & MiZ ARSI 1001 1 104125 F = A4
[FFTEIR CH o 72 L REL, 4 DIVEETZBEL
TFE MY EIRFEIRAE B % 40> THEER L 729,

AAEFNIL hMG-hCGHEEIZ & ) HAEOHSS # £ LT
YRR B % ST & 72%%, hCG 10,000 4% % 2
Hise L TG &N/ Z EAEFOHSS ¥ &L L,
S ORI % % L FE NI AR TR % £ U 7
TREMEDBETE W,

HAEOHSS (L IM4e - EMIEDFAEIC & ) BE LR
BezEh, Re LTHGME R 2ERMERS 572
OFOEH - HRIIBOTEETH L. IR
TIZOHSS P EIE(L L, RO A H 5. EKHE
F—=s83 VNS, RI@AICB VT K4 25EE
I LT A L9 I219, EiEOHSS DIEH#IZ I3 &
OTHHATH Y, 4SRIOEF TILEBHRBER A 2
HEIZET L, 3HEICIXREDOHENE L OEHEO
B 2RO, DIERIERICAERSYHE L 72208k
BFREE L T/, ZOHBMBLL 72 E TEEB D
EHFEBEICIYVER L2 EDS, A LL
EOBEEINEFRILA-DDESBH LS. X512
JER L 725D 720 (2 F B SHTIRE N O 835 T R
PR LIS 2o 722 & D MBI W ASEN 2B T
Y, BEFEORBNZERILELEZ NS D
DD, ZEHEMBOEBELERTH LFOFEBITEE
W26 EBEER,

A OFEFTIIBAEMT % 85, BEEETICZ F
V=T RN EORRERA LD & LS, E
K UGB & AT C & b o /2. &I,




LA 2 N

EK 6108 1 H

FEAMER I L CRERIZKC], PG, MTX% DA
TIEAT A RENEYEENRE S TSI,
LA L, FENIRBEROSE T8 NERIC
WeAEEREZ D EPGRMTX DO HITHIRES L
L. IALICHEL, KAREZEEIEL, 561

SERERPMIMOEEL L OFMEEL BT LHN

TRIEBEET A FTICBRBICEEEATSL L)
FgEbd Y, FRICHERERICE VT RIFRERD

BoN-bVwIFEDLALN, 4HBEETREE
i Bbh s,

Kﬁ%?uﬁﬁﬁ&,%EW®z%¢:%ﬁ%§
PIRIRIETEICE - 7. GnBHIC & 2 IFIRGIL i e SR

m<m,%uﬁﬁommﬁw ICTRERD BV E W
IWEILH D, FOREMIIAHBTH S, Il
DOELHIAE, ZABIOGtafhEE 1D, HikEAE
LB IEETEEVIRELALNS,

VAR, AL L L CHEIRERA O A% <
% BIZONOHSS DFEE I L, FFIZ4E DOFER]
D & 9 \CBIEHT 2 PID DBEEA R WIB A I, Dﬂ%
X L OEHNE ) TE AR AR RE ] |2
THEEDMEZ A LD EEDLNS. IVEETIC Té
FEN SHAEHERO F IR O ’, B
BEREORCEAE, BT 12— 7RmOMESFD
REALEEEZ ONLH, —MAEERE L
TIIHEIFA R OIS % B5F L, HREICIEEA» D
ZWLEIFWVZ, FICTFERNSNAREREO TR % &
FHICWNTBL I EPEELEIOND,

X

1) Goldman GA, Fisch B, Ovadia J, et al., Hetero-
topic pregnancy after assisted reproductive tech-
nologies. Obstet Gynecol Surv 47: 217, 1992

2) De-Voe RW, Pratt JH, Simultaneous intrauterine
and extrauterine pregnancy. Am J Obstet Gynecol
56: 1119, 1948

3) Richards SR, Stempel LE, Carlton BD, Hetero-
topic pregnancy: Reappraisal of incidence. Am J
Obstet Gynecol 142: 928, 1982

4) Berger MJ, Taymor ML, Simultaneous intrauterine
and tubal pregnancies following ovulation induc-
tion. Am J Obstet Gynecol 113: 812, 1972

5) BEAME—ER, HEEE, HR K i, PR
BOTFEPINFRERIZ OV T, BIRE 31905,
1977

6) AEHEE, LIERD), FEME i, HMG-HCG
FiE L AHICTFENAFREIRE 2201
Bl. L 51:107, 1984

7) Molloy D, Hynes J, Deambrosis W, et al., Multi-

(417) 55

ple-sited (heterotopic) pregnancy after in vitro fer-
tilization and gamete intrafallopian transfer. Fertil
Steril 53: 1068, 1990
8) AHEH, WMiET, WHES M, IVEETE
OFEWIMNEIRTR. HSRAERRE  7: 134, 1990
9) Ferraretti AP, Gianaroli L, Diotallevi L, et al.,

Dopamine treatment for severe ovarian hyperstimu-
lation syndrome. Human Reprod 7: 180,1992

10) WEFEER, RN, HEE O, EEINEE
FIRIBOE GRS 2R E F =83 VIREOR
At BAMEREE  38:423,1993

11) HPRak, BEAMLE—RR, &EEAICL L FEIME
IROBAFRDNOVT, BRIRE  45: 655, 1991

12) BT R, AREZ, BEEEE ft, FE/ER
VAT 2 FATHEE S X USRI O LBRE. H
AE&EE  38:694,1993

13) Fernandez H, Fournet P, Lelaidier C, et al., Non-
surgical treatment of heterotopic pregnancy: a
report of six cases. Fertil Steril 60: 428, 1993

14) Bohrer M, Kemmann E, Risk factors for sponta-
neous abortion in menotropin-treated women. Fer-
til Steril 48: 571, 1987

15) Ben-Rafael Z, Dor J, Mashiach S, et al., Abortion
rate in pregnancies following ovulation induced by
human menopausal gonadotropin/ human chori-
onic gonadotropin. Fertil Steril 39: 157, 1983

16) Regan L, Owen EJ, Jacobs HS, Hypersecretion of
luteinizing hormone, infertility and miscarriage.
Lancet 336: 1141, 1990

17) Boue JG, Boue A, Increased frequency of chromo-
somal anomalies in abortions after induced ovula-
tion. Lancet 1: 679, 1973

18) Oelsner G, Serr DM, Mashiach S, et al., The study
of induction of ovulation with menotropins: analy-
sis of results of 1897 treatment cycles. Fertil Steril
30: 538, 1978

Heterotopic pregnancy following hMG-hCG
treatment for ovulation induction in a patient
with anovulatory cycle

Toshiaki Tei, Tetsuro Kawano, Kohei Matsuura,
Akira Aiko and Hitoshi Okamura

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

Chikoh Seto
Seto women's clinic

A case of combined intrauterine triplet and left tubal
pregnancy complicated with torsion of the left hyper-



56 (418)

stimulated ovary is reported. A 27-year-old primary
infertile woman was transferred to our hospital due to
severe ovarian hyperstimulation syndrome which was
induced by hMG-hCG treatment chosen for ovulation
induction for clomiphene-resistant anovulation. Although
the patient recovered transiently with bed rest and
peripheral infusion, low-dose dopamine was admini-
stered in her worsened condition. Urinary hCG was pos-
itive at the 39th cycle. She felt the sudden onset of left
lower abdominal pain at 5 weeks of gestation and then
the torsive left hyperstimulated ovary was replaced man-
ually. At 6 weeks of gestation, ultrasonography revealed

hMG-hCG # 2 1% O 5 P14 E) B ik

HANERFE 39%45

three intrauterine gestational sacs, and she experienced
left lower abdominal pain again which was not relieved
by manual replacement. Emergent laparoscopy was per-
formed and revealed an unruptured left ampullary preg-
nancy. Then laparotomy and left salpingectomy were
performed.

It is important that the gonadotropin therapy should be
used appropriately as a means of inducing ovulation in
infertile women, and heterotopic pregnancy should be
always considered in pregnancy after development of
multiple follicles.

(At 1 19944F 4 F 21 H)
(%R : 19944E 6 A 18 H)
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IMMUNOHISTOCHEMICAL ANALYSIS
OF IMMUNOCOMPETENT CELLS IN ENDOMETRIA
FROM WOMEN USING INTRAUTERINE CONTRACEPTIVE DEVICE

Yoshiaki AKIYAMA and Kazunori MATSUMOTO

Department of Obsterics and Gynecology
The Jikei University School of Medicine, Tokyo 104, Japan

Abstract: Using immunohistology, we analized the distribution of machrophages, NK cells, and T cells of -
endometrium with IUD and IUD washing smear (IUD smear). CD68+ cells appeared 26.5% & 2.49 in IUD
smear. It is specurated that many machrophages are migrated in uterine cavities. In IUD endometrium,
though CD68+ cells were observed only 5.3% = 1.59 of stroma cells, there were many CD64+ cells
(10.0% =+ 2.95) and HLA-DR+ cells (18.2% = 3.69). This discrepancy of ratio may explain that activated T
cells and/or NK cells exist in [UD endometrium. In IUD endometrium, CD4+ cells and CD8+ cells were
more than in implantation phase endometrium without IUD. Many CD4+ cells were appeared in IUD
smear (19.8% = 4.42). It is specurated that T cells, especially CD4+ cells in uterine cavities are responsible
for IUD's contraceptive action. On this study, it may be concluded therefore that the existence of IUD acti-
vates machrophages in uterine cavities, and that T cells acts as contraceptive factor in both endometrium

and uterine cavities.

(Jpn. J. Fertil. Steril., 39 (4 ), 419 - 424, 1994)

Introduction

Although intauterine contraceptive device (IUD)
has been utilized widely as a contraceptive method
since a long time ago, many questions concerning its
contraceptive mechanism still remain unsolved. The
possible mechanisms reported include direct impair-
ment of the fetilized ovum or the sperms, time lag in
endometrial dating, and implantation impairment due
to histological changes as a result of endometritis.
Although recent evidence supports a strong possibili-
ty of implantation impairment as the contraceptive
mechanism, the detailed mechanisms of action are
still unknown.

In this study, we studied the distribution of
macrophages, NK cells, T cells and B cells in the
endometria from subjects with IUD inserted (IUD
endometrium), smears made from IUD washing (IUD
smear), and the endometria during implantation phase
from subjects not using IUD (implantation phase
endometrium), by immunohistochemical technique.

The relationship of these immunocompetent cells
with the contraceptive mechanism was discussed. In
addition, studies on ICAM-1 as an adhesion molecule
was also attempted because it may participate in
adhesion and implantation of ovum.

Subjects and Methods

The subjects were 5 women with IUD inserted
(average age &= SD: 38.2 & 7.29 years, average dura-
tion of IUD insertion = SD: 41.2 & 18.23 months).
About one week before the scheduled menstruation,
the IUD was removed and intrauterine curettage was
performed with their informed consent, and the
endometrial tissue was collected. The removed IUD
was immediately washed with PBS, and the cen-
trifuged sediment was used to prepare smears.
Endometrium tissues at implantation phase were also
collected with informed consent from 5 women who
did not use ITUD (average age = SD: 40.0 £ 2.25
years) and have normal ovarial function on BBT and
hormonal assay, as controls.
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Table I Immunohistochemistry (ABC method)
(Vecstain®)
1. Cryostat 6um
2. dry well
3. cold aceton fixtation -20 C 30min.
4. PBS wash
5. 0.2% H2 O; distilled water 10min.
6. PBS wash
7. Blocking; 2% sheep serum PBS 30min.
8. PBS wash
9. First Ab. 2hours control; 2% mouse serum or
mouse IgG
10. PBS wash
11. 2nd Ab.; anti-mouse 1gG-Biotin F(ab), fragment
(sheep serum) (Sigma)
12. PBS wash
13. Streptavidin-Biotin complex 30min.
14. PBS wash
15. DAB (diaminobenzidine tetrahydrochloride) +
0.02% Hz O,
16. Hematoxylin-counter staining

HANTESEE 39%45

The endometrium samples were washed in PBS
and blotted dry on filter paper. They were embedded
in OCT compaund (TISSUE-TEK), frozen in liquid
nitrogen and stored at -80 C. 6um-sections were cut
by a cryostat. Together with the IUD smears, they
were stained by the Avidin-Biotin complex method
(Table 1). The monoclonal antibodies used as the pri-
mary antibody are shown in Table 2.

After the immunostaining, hematoxylin counter-
staining was performed, and all the specimens were
examined by a X 40 objective under a light micro-
scope. Three fields in which many positively stained
cells were observed were chosen. The number of pos-
itive cells was enumerated and expressed as a per-
centage of the total number of nucleated cells in the
stroma excluding the glandular epithelium. The pro-
portions of positively stained cells in the five cases
were averaged for analyses of the significance of dif-
ferences. And means were compared by student's t-

Table 2  Details of antibodies used in this study

Antibody Commercial source CD number Dilution
T cell related cluster Leu3a+3b B&D CD4 B
Leu2a B&D CD8 i
B cell related cluster L26 DAKO CD20 1/50
4KB128 DAKO CD22 1/50
Bone marrow cell related cluster LeuM-5 B&D CDllc o
Iv.3 Medarex CD32 1/50
197 Medarex CD64 1/50
3-4A4-E Oncogene Science CD66 1/50
EBM-11 DAKO CD68 1/50
NK cell related cluster 3G8 Medarex CD16 1/50
Leul9 B&D CD56 1/50
Leu7 B&D CD57 -
Nonlineage Leu54 B&D CD54 1/50
HLA-DR B&D *
HLA-ABC Cosmo-Bio(Tokyo) 1/50
1gG-1 SIGMA 1/100
1gG-2 SIGMA 1/100
1gG-3 SIGMA 1/100
1gG-4 SIGMA 1/100
IL-1alpha Oncogene Science 1/50
IL-1beta Oncogene Scienece 1/50
1L-2Receptor Genzyme 1/50

* Kit for immunohistochemistry

i B F ¥F®
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Results

1 Staining of macrophage-related antigens
Fig.l shows the staining of a representative
macrophage marker CD68. In the IUD endometrium,
the CD68 + cells were present scantily below the
glandular epithelium and surrounding the capillaries.
Similar finding was observed in the implantation
phase endometrium. In the IUD smear, many CD68+
cells were found mingled with the glandular cells.
Many CD64+ cells which express Fcy R1, a Fc
receptor with high affinity, were present in the stroma
of the IUD endometrium; they were also found abun-
dantly in the IUD smear. Fig. 2 shows the staining of

HLA-DR antigen which indicates antigen presenta-
tion ability. Many HLA-DR+ cells were found in the

Fig. 1| Staining of CD68
a: IUD endometrium b: I[UD smear c: Implantation
phase endometrium

Y. AKIYAMA et al.
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IUD endometrium, especially abundantly distributed
around the glandular epithelium and the capillaries.
Many HLA-DR+ cells were also found in [UD smear.
These cells were also found in the implantation phase
endometrium surrounding the glands and capillaries;
however, they were less abundant than those in the
IUD endometrium. Table 3 shows the proportions of
cells positive for the macrophage-related antigens.
The proportions of cells positive for CD68 antigen are
5.3% (=% 1.59) in the IUD endometrium and 4.2% (£
1.17) in the implantation phase endometrium, both
valuse were low, with no significant difference
between the two groups. In contrast, 26.5% (= 2.49)
of CD68+ cells were present in the IUD smear. This
finding demonstrated cleary the migration of
macrophages into the uterine cavity in which an I[UD

has been inserted. The proportion of CD64+ cells in

Fig.2 Staining of HLA-DR
a: IUD endometrium  b: IUD smear c: Implantation
phase endometrium

Table 3 Cell Population (% = SD)

IUD endometrium IUD smear implantation
phase endometrium
Macrophage CD68ns- 53+1.59 26.5+2.49 42+ 1.17
CDo64ns- 10.0£2.95 15.51+4.05 2.8+0.16
CDw32ns: 291210 17.9+£3.79 2.2+0.30
HLA-DR* 18.2 =3.69 19.2+4.02 9.5+£1.03
NK cell CD56"- 26%+035 0 5.3%3.19
CD570 0 7.2+£233 0
CDilor= 3.7£2.65 22.7+5.50 L6 1.1
T cell CD4* 11.1 =098 19.8 +4.42 3.71£1.32
CD8* 9.1£2.00 3.6 194 1.6 £0.49
B cell CD20ns- 1.8£0.24 13.7 =291 13.6 +2.46
adhesion molecule ICAM-1ns 32+ 1.69 26.5+10.7 2.2%1.06

n.s.: not significant
*: significant (p<0.01) between IUD endometrium and implantation phase endometrium
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the IUD endometrium was 10.0% (=% 2.95) which
was higher than that of CD68+ cells. The proportion
of cells positive for HLA-DR antigen in the IUD
endometrium was 18.2 % (= 3.69) which was signif-
icantly higher (p<0.01) than that in the control
implantation phase endometrium (9.5% %+ 1.03).
Moreover, the proportion of HLA-DR+ cells tended
to be higher than that of CD68+ cells.
2 Staining of NK cell-rerated antigens

A few number of CD56+ cells which are expressed
on matured NK cells were obserbed surrounding the
glands both in the IUD endometrium (2.6% = 0.35)
and implantation phase endometrium (5.3% % 3.19).
A few number of CD57+ cells were found in the IUD
smear (7.2% = 5.50), and they were absent in the [UD
endometrium and implantation phase endometrium.
Small numbers of CD16+ cells which have Fc y R Il
were found in both ITUD endometrium (3.7% = 2.65)
and the implantation phase endometrium (1.6% *
1.1). On the other hand, many CD16+ cells were
found in the IUD smear (22.7% % 5.50) (Table 3).
3 Staining of T cell-related antigens

Fig. 3 shows the staining of CD4 antigen which is
the marker of helper- and inducer-T cells. While few
CD4+ cells were distributed focally near the glands in
the implantation phase endometrium, many were
observed distributed widely in the stroma of the ITUD
endometrium. Moreover, they were found abundantly
in the IUD smear. The cells positive for CD8 antigen
which is a marker of cytotoxic T cells also tended to
distribute diffusely in the stroma of the IUD
endometrium, as shown in Fig.4. And the proportion
of CD4+ cells was significantly higher (P<0.01) in
the ITUD endometrium (11.1% = 0.98), and these cells
were also present in large number in IUD smear
(19.8 £ 4.42). The proportion of CD8+ cells in the
IUD endometrium (9.1% = 2.00) was significantly
higher (P<0.01) too, but that in the IUD smear was
small (3.6% =% 1.94).
4 Staining of B cell-related antigens

While relatively large number of CD20+ cells were
distributed focally in the stroma of the implantation
phase endometrium, they were distributed focally in
the IUD endometrium in only very small number
(1.8% £ 0.24). In the TUD smear, however, many
CD20+ cells (13.7% =+ 2.91) formed a clump, as
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Fig. 3 Staining of CD4
a: IUD endometrium b: IUD smear c: Implantation phase
endometrium

Fig. 4 Staining of CD8
a: IUD endometrium b: [UD smear c: Implantation

phase endometrium

shown in the Table 3.
5 Staining of adhesion molecule

In the IUD endometrium, a few CD54 (ICAM-1) +
cells were distributed widely, with a tendency to be
present adjacent to the capillaries. The same tendency
was observed in the IUD endometrium with no differ-
ence in distribution. But they were present in large
number (26.5% = 10.7) in the IUD smear (Table 3).

Discussion

Many reports have already discussed the contra-
ceptive mechanisms of IUD, including direct impair-
ment of the fetilized egg or sperms. In another words,
the opinions were divided into two standpoints; fertil-
ization impairment and implantation impairment.
Segiroglu® and Bercovici et al.? focused on the exis-
tence of large number of macrophages in the uterine
cavity in which IUD was inserted, which they demon-
strated by collecting loopal smears. They further
observed the phagocytosis of sperms by some of the
macrophages, and suggested that the contraceptive
mechanism of IUD is by phagocytosis of sperms.

e A% W



PR 64E10H 1 H

However, Umesaki et al.), investigated with an in
vitro model and accepted the involvement of
macrophages, but considered that phagocytosis of
sperms alone can not explain the contraceptive mech-
anism.

On the other hands, in support of the standpoint of
implantation impairment as the contraceptive mecha-
nism of IUD, time lag of endometrium dating? 4 >,
inflammatory changes of the endometrium?), preven-
tion of deciduation and other histologic changes® 7
have been reported.

Among the findings of histologic changes, edema-
tous change of the stroma of the endometrium®, has
been observed in sufficiently high frequencies and
strongly suggests a relationship between implantation
impairment and the contraceptive mechanism. How-
ever, the detailed mechanisms of action are still
unknown.

In the staining of macrophage markers, CD68+
cells constituted a higher proportion of 26.5% =+ 2.49
of the cells in the IUD smear, suggest that these cells
migrate in large number into the uterine cavity. More-
over, the proportions of CD64+ cells which express
high affinity Fc y R and HLA-DR+ cells which have
antigen presentation ability, in IUD endometrium
were 10.0% =+ 2.95 and 18.3% = 3.69, respectively,
both were higher than those in the control. Especially,
the proportion of HLA-DR+ cells was higher when

Fig. 5 The distribution of immunocompetent cells with
the insertion of IUD

Y. AKIYAMA et al.

(423) 61

compared with that of CD68+ cells, indicating that
apart from macrophages, other immunocompetent
cells such as T cells are also activated in the
endometrium in the presence of IUD.

The proportions of cells possessing the helper-
/inducer-T cell marker CD4, and cells possessing the
cytotoxic-/suppressor-T cell marker CD8 were signif-
icantly higher in the IUD endometrium. These results
demonstrate that large numbers of T cell are present
in the endometrium by the insertion of IUD. Further-
more, as mentioned above, the larger number of
HLA-DR+ cells than CD68+ cells in the IUD
endometrium suggest that these T cells are activated.
NK cells, B cells, and ICAM-1+ cells were present in
small number both in IUD endometrium and the
implantation phase endometrium. But any of them
were found abundantly in the IUD smear. So it may
be specurated that at least in the endometrium, NK
cells, B cells, and ICAM-1 +cells have little part in
contraseptive action.

From the above results, the distribution of immuno-
competent cells can be expressed as in Fig.5. With the
insertion of IUD, many macrophages are mobilized
into uterine cavity. By the action of certain chemical
mediators, helper-/inducer-T cells are induced and
activated in the uterine cavity, and helper-/inducer-T
cells and cytotoxic-/suppressor-T cells are induced
and activated in the endometrium and they play major
role in IUD's contraceptive action.
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Fertility of mammalian spermatozoa: its development and relativity

R.Yanagimachi

Department of Anatomy and Reproductive Biology,
University of Hawaii Medical School,

Honolulu, Hawaii 96822 USA

How spermatozoa become fertilization-competent

Spermatozoa leaving the testis of normal animals are not ready to fertilize. They gain the ability
while passing through the epididymis. It is interesting that spermatozoa of most animals take about 10
days to pass through the epididymis despite huge interspecies variations in the length of the epididymal
tubule (e.g., some 30 ~ 50 m in large farm animals and about 1 m in the laboratory mouse) (Robaire
and Hermo®). The site where the spermatozoa begin to acquire fertilizing capacity varies according to
species, but it is generally the corpus epididymis or the proximal segment of the cauda epididymis
where a large proportion of the spermatozoa become fertilization-competent. The distal segment of the
cauda epididymis is the principal site for the storage of mature spermatozoa. Prolonged sojourn in the
.cauda epididymis (and vas deferens), however, could be detrimental to the spermatozoa.

The seminal plasma, which mingles with spermatozoa during ejaculation, is not essential for the
development of the fertilizing capacity of spermatozoa. However, at least in cattle, a seminal plasma
protein called caltrin binds to the sperm plasma membrane and shortens the capacitation time consider-
ably (Clark et al.D).

Capacitation and the acrosome reaction are essential preliminaries to normal fertilization. Capacita-
tion involves numerous changes in both sperm plasma membrane and intracellular components. Among
others, the "removal" of sperm surface-coating materials and of membrane cholesterol is believed to be
one of the most important components of capacitation. The membrane changes seem to "sensitize" the
sperm plasma membrane to the specific milieu of fertilization and, more importantly, to the target of
spermatozoa-the oocytes (Yanagimachi'?).

Capacitated spermatozoa become fusion-competent only after they have undergone the acrosome
reaction. The reaction, which normally takes place on the surface of the zona pellucida, is triggered by
ligand-receptor interactions between zona glycoproteins and sperm membrane proteins (Wassarman!!);
Yanagimachi'?). It renders the spermatozoa not only capable of penetrating into and through the zona,
but also fusing with the oocyte's plasma membrane (Yanagimachi'?). Sperm motility is not essential for
sperm-oocyte fusion but it is definitely needed for successful sperm penetration through the rather
"tough" zona pellucida. Vigorous flagellar motion, which is initiated during capacitation, seems to facil-
itate this process (Yanagimachi!?).

Flexibility of the epididymal functions

As stated already, spermatozoa of most species become fertilization-competent only after reaching
the corpus epididymis or the proximal segment of the cauda epididymis. However, in man for example,
highly motile spermatozoa that can fertillize oocytes may sometimes appear in the caput epididymis and
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even in the vas efferentia when the vas deferens is absent congenitally (Patrizio et al., 1994). It is also
known that fertile spermatozoa are often ejaculated after vas deferens has been linked directly by anas-
tomosis to the caput epididymis or vas efferentia (Silber?). One may wonder whether the distal seg-
ments of the epididymis or even the entire epididymis is unnecessary for sperm maturation. However, it
seems to be more reasonable to assume that the male tract is rather flexible in its function. When a cer-
tain segment (or segments) of the tract is (are) absent or blocked, the remaining regions of the tract must
adapt to take over some of the functions of the missing (blocked) regions of the tract (Cooper?).

Relativity of sperm fertility

Sperm fertility usually refers to the ability of spermatozoa to fertilize physiologically normal and
structurally intact oocytes either in vivo or in vitro. Under experimental conditions or after surgical
manipulation of the oocytes or of the male genital tract, the spermatozoa which are otherwise infertile
may become fertile. For instance, mouse spermatozoa collected from the corpus epididymis fertilize
only 3% of zona-intact oocytes in vitro, but they fertilize 51% of the oocytes if injected microsurgically
into the perivitelline space (Hirayama et al.¥)). What is missing in most of the corpus spermatozoa in
this case is the ability to pass through the zona, not the ability to undergo the acrosome reaction.

For successful in vivo fertilization to occur certain numbers of live spermatozoa must be deposited in
the female tract during coitus. In the human, for example, at least 20 millions of motile spermatozoa
must be deposited in the vagina during normal coitus to ensure successful fertilization and pregnancy.
The vast majority of spermatozoa are destined to be eliminated before reaching the ampullary region of
the oviduct, the natural site of fertilization. Therefore, men or male animals with very low sperm pro-
duction rates (oligozoospermia) may not ejaculate sufficient numbers of spermatozoa at a time to effect
fertilization in vivo. Some men are infertile because of the presence of anti-sperm antibodies in the
partner's genital tract and its secretions. In the above two cases, the conventional in vitro fertilization
(IVF) which allows the direct contact of gametes by bypassing the female tract may overcome the prob-
lems. Obviously, considerably fewer spermatozoa (5,000 ~ 50,000) are needed to achieve IVF than in
vivo fertilization following natural coitus. Spermatozoa of some men are unable to fertilize the oocytes
by the standard IVF. Spermatozoa are either unable to bind to or penetrate through the zonae. This
could be due to (a) lack or defects of sperm-zona interacting molecules, (b)weakness in the sperm fla-
gellar movement, and/or excessive "toughness" of the zona pellucida.

In such cases, partial zona cutting (or drilling) prior to insemination or microsurgical insertion of
spermatozoa into the perivitelline space often overcome the problems, resulting in successful fertiliza-
tion and pregnancy (Cohen et al.?). In case of subzonal injection of spermatozoa (SUZI), less than 5
spermatozoa are needed to fertilize each oocyte. For men whose spermatozoa are unable to fertilize
even by SUZI, direct sperm injection into oocyte's cytoplasm (intracytoplasmic sperm injection or
ICSI) is the next, currently the last, tactic we can offer to the patients. Until recently (Cohen et al.?) this
method was thought to be too harsh to the oocyte, but it is now becoming the method of choice to over-
come male infertility due to severe oligozoospermia, asthenospermia, teratozoospermia and unknown
causes (Palermo et al.”; Van Steirtegham et al.!?). Over 1000 normal pregnancies were achieved
worldwide as of early 1994.

As seen from the above, the fertility and infertility of spermatozoa are not absolute. The spermatozoa
which are totally infertile under natural in vivo conditions may become fertile under the standard IVF

conditions. Those which are totally infertile under the standard IVF conditions may become fertile with
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microsurgical assistance. As far as the spermatozoa are able to participate in the production of normal
offspring, they should be considered "fertile" regardless of their appearance, motility and the type of
assistance we provide to them.

A recent study using the mouse has demonstrated that male gametes do not have to be the spermato-
zoa: round spermatids, when fused with oocytes, are able to produce the zygotes which then develop
into normal, fertile offspring (Ogura et al.®)). This implies that men who are unable to produce sperma-
tozoa in their testes may have a chance to become fathers provided their spermatogenic cells are able to
transform, in vitro, into spermatids with a normal haploid set of chromosomes. At present it is the sci-
entists' dream to culture spermatogenic cells in vitro from the spermatogonial stage to the spermatid
stage and even to the fully transformed spermatozoa (Kierszenbaum®). This may become reality sooner
than anticipated because of a rapid progress in the germ cell culture technique.
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SETWL K DFEHET L L, BOMEAOFBEOEE*Z I CTRIIBHLTLE D). #F2{LET
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PRI BN E A FEM T 5 728012 Sucrose Z N Z TER SN T W 5,

YU AZERTIE, 20COEFSTICEEFE SETA MO —IZH AL, 20O FH%IHheEE
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2—U Y ODARERE, B ZHIHI L, PRLAWAEHEICEIS 35 L S5,
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B, BURTEH— FTRARICBOWTH LWHRZEWE & L TEHLEREL D 2hbEb 01D
PORTF FHPFERENDDH 5.

Pituitary adenylate cyclase activating polypeptide (PACAP) = EDOHUR MR & 1) Higf S 7z 7 F FTHIK
TEB, IEFREEERE, MRS L, T IR CTIELH o subunit 73 12 protein kinase &
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%%Kﬁﬁtfﬁﬁ%@bThéﬁ\%Emﬁ®§ﬁ%%§tW%W@%%%Um%%ﬁﬁm%®56
ctP\Emmam%@mwuﬁu:va/7Ubym;%M%ﬁﬁ@%@ﬁﬁ@@%ﬁﬁ%?%c&
ae%mémmtrméoééw\W%@ﬁu:vs/fUﬁymmeMEﬁgﬁﬁt‘%@Eﬁ%
Miéctme‘wﬂ%mmﬁﬂﬁﬁﬁmﬁﬁm%%mm%%ﬁwﬁﬁt%ﬂmm@%ﬁ@mﬁ&hﬁ
Z7VASI s 7V A v O_EHOERAIKL DO D EESATVWEEEL NS,



126 (488)

SURIIL]  [EREFEDCEIRIDER f:l—?7/D§—E;6ﬁ%—J
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HFOREFXHWTREZHCEL :AENESOHELZ20h R b2, HFEFEZHIIER
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BRICBWTOARELEIEPBET WS, DNARFTZAABEARLAI VO TadIvArZTDbD
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MELL W,
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SHtEofsEE LTRHATX 30t b Ra i,




(489) 127

SURTYL]  [BREBFEDSIRFOER ——1—T77/07—-ILLBM%E—]

5. FBEIZHT Bl A EAEH
— & { |2 Sertoli cell & Leydig cell (22 T—
MR R AR R IEA

LA, MRMALICBIT A2 BEERASAER Sh, BEICB VT dSertoli cell, Leydig cell, Peritubular
cell, Germ cell ZNENDBEVOBEEZAHI LA > TV A ZEDSBEL NI 5 TWS, & LI2, Sertoli cellld
ZDAy b7 =7 ORLHEEE % L, Leydig cell, & 5V 13Germ cell DRI D > TV B Z LSRR S h
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2 EQYEHHET S, Sertoli cell? bW & NIZIGF 4 Leydig cel ICBEH T2 Z E MO T WD, 2D
X9 IZSertoli cell TFWHE D b A FLeydig cellMEA L, & W BFT. 37D Bshort loop TOMIFIEERE T
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4, Sertoli cellk D DFWHE L L TCytokineD UV EDTH N, EANTEE L EEE RTIL 617
DWTHRE L& T A, Sertoli celldZTNEFWMLTEY, & 5ICIL-6%%paracrine factor & L Tleydig celliZfE
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ITHO—EDBETHL, HE. B, BER. BHOBBRFERNEOBKE L 0HEERATET LS
A BEBROREE, BHERARKOBEABRBCENL T2, $Ebhbh i EKEEZBIELFER
BEOHEERATETEINSIFERNEOEEBBLEL, 2ORMABLH LVHBEF» R L 7,

b MFMR¥EERE T (hHGF) RRIEFABREMFPCEVWH I A, BRI /25T2483,0000 1 5E
HFCREFROFBLFZCWELTLEH T AILEPHONTWE, bbb FABEZ I ARERM
HEWIE, CORBRFIUMEMABE I VDU SN ERMBORR, #E. BEBEEORENELA
FTAHIEPOTFENEOBEDHTF & LTRI (1T 70

hHGFR AR AO LRI R L, BRARRHBES., XEPEMICEMEEY TR L. FEFATIA
BHRKRENOBMEL Lo T ER LA, BRAMPOEBL BRI T 2L 11~17, 4~318. SBENICSE
¥RL. SBREELHPIET L, HHGFRFENBMEMR., ~2 077 -V HEEL, AR ERFK
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FERBEORBREFERICCHS LTEREOENERESC OBBICITAR TV D I EXRBR NI,

—h RN FEARLCHFET AL EREHEPLNSW ENBILASEEBMOFERE IH = .
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THIERATREBE fER L, 37C, 95% air- 5% CO, FIZT10~1SEIMER L fe, SEMtk. 152 LT 8 @, BUIHT B mono-
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HT A }\Z*?D‘/EBJZU::I.‘)‘Fl\DEV{E&LHRH/‘I’\)D"ET/K?'JLTEJLHBJ:ZfFSH@}iﬁ;ﬁl:’)b"CTﬁ?{l’
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200 B VTR T OEIABERB D %R E & H > . subclinical varicoceleBf T i3, # 3 O LHRH > 2 hCGE
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ODE—ZHIZELTE, WTFhOBIS TE NG CEREL 23RO E M >/~, (%) LHRHF
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AT HE RIS C I3RS AR E T L. BEFTRD HSHETEEOERTIBELVC L 4 -
& L7z (Fuse H.,et al:Arch Androl 27:149,1991) . ZITHBTRBL-ERSIREICBV BT
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Hypoosmotic swelling test ZF L& LT 720k - 257 2 M ¥ L REFTL 720 CNoBFNIA-—%
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(78 ) FME 3B mAF#ik Th 5 Bernardi technique IZ L 2 K5 BEH IR E A7 £S5 26 95 ( Ao ks B % u
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IRABORE, FEEAR. FSHIEIC DWW TR Lo R, AT iR KE &7 B Cid EIRE IR 0 5 03I 4T 1R
EGFICH LEBICRETH -7 (p<0.05) L LEREIRBOBE, ¥EAK, FSHEIIZAESE
X2 hr o720
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WINEBEK S NZBHRRBEINEEZZBIC, MhEK[ENE REXEAIZHEOENTH D | _
REFRXG = b =B EHO TRV NEEZ SN, T T, DGO BAIC L BITLDE
BHrHE LT, MPRJEEZEEIN TV AERE . B SXIRIER L O EER AR L, Z20rh -
TORFEEZILE L/, TDORER. HOMTHPRTEIRSHOEERGP TE TR L kX, it
WRBEERUEAHERE E 2D/ 85— F =152 2 & WA EENAEER & Bbhi, -

2. FERAYEIE ‘ )
) 7037 xRS 7 IR A S IR X 2 HEI O35
HEEKFEFERERAR ZH B

BESRREE I L TRV S 2B D S b, BEEHS LU REMIC OV TEERNA RS & SICERRFICS VT bR
FEMZ o -
L 7837z Y@HOHPEEICHT S 703 7= v - BREHHHRZE:

78372 1H100mg %5 HiE 2 FHL LS L CHHRORD S S WESNEMES L UOF—HEARBE LTS E L,

783 7= EREGORAMEEIT Lz, ZOR. EFIRITE55.2%(16/29), ERIRITIE 44.3% (39/88) ic HEIP 5 28 & -
0. 20.79(6/29) DFEFNTIEIRASERIL Lo F 7o, SREMAICHS W THBEAY 12 BEIC LHOBRBHSMIc DO TR Lz L T
A, BEGEZHAT A Lick ) LHOBFM Y WMOEESBD b, BESR/ 03 72 vEBELSL-T, IF Fror -
sy L. BEIR A F/R ¢ 2 alhetE R S hiz,

2. PEORMEERFICKT A7 03 72 v - YR R

WAEAZE, EINAMES JUE—EEAREELMRE L, 7072V MR EMOE RS (BHHE) 2Tl 703

7 = v BAERTE (BREY) E i U7, Z DR, BUMEE CIRAEFIBI T 86.5% (45/52), FMARITE 72.6% (138/190) iz HESRASEE
HoH. 21.2% (1/82)ITHEIRARIL L fco — 7 BERIEETIIAERIRI T3 87.8% (36/41), JIARITIE 70.0% (98/140) i HEIRAZRH

S, 34.1% (14/40) ICFR BRI L. EIRRICHE O THARECE VARG A5 2% Shi, Rl Lo AE A 5 & BB T
P 3R SAMBE TH - oS, BHAIBTR LEGEAME L ERIC(p<0.05) iR L7 B A B foo MM BRI TR, HE
SRRO 7 o r' R 7 o VESEMEETE 0.72ng/ml, PHABTE 034ng/ml &, $HABPOF o270y /T2 b5 U4
—VHIE BT 338, HFABTOR LVWThLHARSERI(p<0.00) EETH > 7o MIFAEHIIINPRICE VT 7o
AFRVEVBEERARIET A LICL D ERERERN LS 20REMASTR® S i,

UtoZ itk 70372 v ZROTHINAED SOEWEFICIERSEE, 70372 YEROTHIREED Shb
PEEIRICE SISVEPIC M B AT RBE SRS 2 LB TH R L Bbn B,
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RS PRI L [REDEREE]

2. FRAREYFIAH o
2) HCHRB ARG B T 2 5 B O R R
FERFEFHERAF S5 o—

EFEBEREEZRI LD E LARBEORRE LCHSHBE Y vISEFEHEOMESEH S hTw
5o Y vIEANKRC LI ZAEEREORF L LT, SEME BT 2MREROTTESHES hy it
K&z oiEHEL L CRENFIEAEE T 3BIBRERA 7 a4 Fharey (LUTRFu4F) | Hik
BYERAZHNE LABERART72E ) YREOEUUSHEIN TV, LEOLESSXFa4 FlIciR)E
i, THHERERHT . BHBER S OREAV S5 C L REANMOEETH 5, —H/NEHB L ESHOD
SR THIEFEBRERNCR T VAVF—FAEZETA LTRSS, AREEBICBVTIR2 70—
CREBHEZRILDRAT oA FIRERHOKBCE LIRS R 7o 4 FROBEOHEHINATVW2, bh
DNRBEFLZOIOLIRRFaf FELUERAICEE L. HERER Y VIsERABE RS R EZ
X LESEE2BS L. 20892 L,

HMBREABMABEARTEEL TV 2 2RU LORERERAET2ATREEECTH Y. FEEICHT
BLr—F UREBICIVIY YIBERGOBESHER S NIER TS 2, Y VISBEH&ORAISE IR
BOYVIBHATHEAINIA NV EY, 72RAT7 7 F V=Nt YIREEZERMALLEELISAEICE » 720 3
RIEFCX L, EFE—HEI. g2 FIRATL VBRORE L. 1Y VISEREGEEBHICRE L, o
nickoin) YIEERGBOEROBETEHBEL, £ 20BERI LAFREFRIDLWTEROKE
ROl LIEXD, KR F a4 FEREERT> CORRY) VIEBREBEARABTERZ c s 2558
BEOFHMEEIER L 72

3) BHWAIEIC BT 2 #EHEEOTR & 15k
BIEMNSER LRSS B 2

BEURNEEDORT S TREOERBEREETHY. 2OFHRAL LTV 2PDLDOBEIShTINS
W, SRBRERALEE22/L2VLOBBEMEEDTVIHRKTHZ. 20 L > BEMICT2D
NBHEREIPIVEMBRESETH 2. AUNMIERFERENIEYIE. ALEVR. ERLEVRE
Aafte LS R2H. ChiZBEAET ERINELVABZEABLZNCLICLS. 2R
BARCL2ERPEB I QB L LEAQV 28 H 2. RE—MEICHERAIATWAESET, /\bk
HMEAPHPRIJGEZEEILOL L THEED 20, bhbhidEe LTHPERELARICBNT
ERLZOMRICET 2RI £T>TE . BICBHNG 2E»SEIERLE Y RERAORENZLDT
HHAYN 74 VRAL OB EIT2ZV. BTH. BTEHE. RETBTESICLEERTHRY
ENT A= - LTHPBRRGBPPHE > TWBEWSERABL. S0k, BTF0RTMEESL:
ZHOSHT L EINTU Hhypoosmotic swelling test (HOST) DEER. B kT OEEES M4
EHEINTVRFHAERHBEAVRETFEBERET X M (Penetrak) DR ICE L T b ESBR 5
BTORKETZI L LB, HETAVE 22— -2ANE 1 OBEODRML Y 2 AWELEFEFO
HEEZMAL., SPHEKGICL2EFNRETLOBEICOVWTORFLIT> DO THRET 2,

Efe. BRI, HRIVEEFBEL L (HBCEBOLAEERF L WO EHEA R T 2S4BT
DT, NHMFRERORF 20 L L BPEROERB LUBFAEERZ N T 285474
LHRPS, HIUWEREGREL L CORREMHICEL Tith 2,
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1 PRILZ K — DERERIIC BUF B IR 12 (45 5 JEBEN HaT

HOR KPEBEEER 55 - ABREA
AN g d R ER DRE. WA BE. AR G T R

[O09] 1978 F ISR DO RILZHIZ X 2 FEIRAN S R TLE, R ZHoEilom Lizn &% L
s Bh‘ﬁ'(&i%‘ﬂ('uﬂr"t LT -2t b LI lhoTEL. LA L., MIZH R dMZ K0
DEH, LHOFZMLEPLETIERMICDRER DD, HEEBIEAFREERE. 22T
Zxd, Fohlidotr sy =2 UM, X0 HELZHINOEREEDOERNR 2T,
[ ] mPEnm s % LT~y A5 M2HIE M IE % .21.0mM HEPES IR % 1 X 7-HTFif
(modified HTFf)IZ K% TIRER], 3MERY, SEERI M L2, HTFIRIZE LS% CO2 in air FIZ T
MERiEEFEL-fEE ., 1O D 5HTFIR(5% CO2 in air) T2 L 72 Bi(control BE)IZ 50, DD EE %
il 1 P

[#5 5] control D457 %) %)JUF/B&._.— N NE R 2842, 98.8%. 96.5%. 89.5%ThH o7z, 1
5 8 Ti297.1%. 92.6%. 79.4%. 385 B CTI12100%. 96.7%. 91.7%& . controlBE & A E =%
2o 7zh, SHEREEIE100%, 91.2%. 52 9% L . AT EICRMIERFE KD o 7.

[#£%%] modified HTFI#Z35M LN RETHINIE, Y7 AN Z0OHDEEICEEL Y 2
T IO L EINHUNOZHINEEO TR RIEL TWD . BE, LRI B % kT
LTBY, 5BENZHENCBCTAORTET A TETH 5.

2 ErEASZHE - BBMEEICEY 2 BBHE & IEIRE & OBIR

RBRFEFTRABZENEHE
BERERA, MRFE, L&, SEET, EFEE SEE-, & 2%

[EHE ) & ~MEASZHE - BB (IVF-ET) KBJ 2MBEAIKEL TR, BEDL AEL DMETHEEE?2
H# (Day 2) iiThbh T 5B, LpLEAS, BBEARL AL ENS T LB L TORME 8§43
T, £ THEFEA X, BBHEE &ITRE & OBA%% retrospective IKRE L 720
[MREFET1990F1A LD 1994 3H £ TORICYR THET L7 IVF-ETD 55, BRERFK (Veeck 43
HiGrade 1L U2) % 2@H5 VI 3EBETE /- 207TAM%E, BHHICL > TDay 2B A 54 A, Day
SHHERE 79 M, Day 4B HEE 46 A B L U Day s BEE 8 AP0 4BIcHEL, ZOFRESE, 4 (+on
going pregnancy) % B L 7o BHEMOFEEBMEL, Day 2B T3 2-cell, 4-cell, 6-cell Day 3
BHE T 8-cell, 16-cell, morula, Day 4 % TI3 16-cell, morula, Day 5##i it morula, blastocyst
Thoto W, ABOBEEFHERIIZTNEN 465, 3375, 3BIRBLUIBIZTHY, HEE (t-
test) 3ALBUMd 570 T/, TORBEIGIC S ABBICEIZAEDED - 120

(%R ) HE4REIL, Day 2R 29.6%, Day 3BHEE 32.9%, Day 4 BB 30.4%, Day5BHEE10.7% T,
Day 5 B4 THE (P<0.05, chi-square test) IK{E\& DD, fthod 3B TIREZMLEIAE A - 72 (chi-
square test)o “EFE (+ on-going pregnancy) Hi3, Day 2 ¥Hli#f 20.3%, Day 3 B#li#f 18.9%, Day 4 Bl
#£17.3%, Day 5B 7.1% TH Y, Day 2-4BHE D 3B TIREEBE I h - 7o (chi-square test)o
[E#HRILLEOBEREY, £ FIVF-ETIKEWVWTIR Day2-40 B ThhiE, MBEA BERERICEZE LD
bDEEZ LT,
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3 IVF—ETIC¥ T 5 E 85 KK O %

HHE & TR G R B ER AR
oFmIBEA, BOME, HARE, HE £

(Bf) IVF—ET kKB 3EHOmEIE N, ERRBIOFERBIEFLIERLTERY, T0

PES BIADRAENKEBMELZ-> TV, 40, R IEHBHEERPRET2EHMNT, BHEKERL

S OPEBUOEIIER, ZHIEBIOERERRIF LI, =
(FiE) FRA4ESHAD»OELRK 6 F4 AT CIREBERZMEITLIC 189 A2 NEL Lz, BEER1HE

»5 6{H, FE@IZ29FLUT, 30»534F, 355639F, 40 FLEICHEL Iz, ERFIIBRER/B
BMEAMBTRL, ZRBBEEDHOBRERE L1, =
(ARiE) 189 FHEA 93 (49.2 %) IWERMEIIR 22 Y, SR 32 6] (EIRMUTZYH 34.4%, BHEE

Wiz h 16.9%) TEDS LbEAMB8HITH -1z, BHEMEKINOHH TIREKRNIEREIIBELEK 1E

(23.5%) D5 418 (65.2%) X TIIBERIBICHEAL THEML, 4BEUETIEI—ETH-72. FRIE

IR (X R/ BHEBEE) BBEERICEALCHEmT AEm2EDI (248 5.3%, 3@ 22.2%,

418 : 27.3%, 518 : 250%, 6{f: 33.3%) . HEERRIIBHEMEE 1E» 5 4 [HF T 25 %Al ET—E 2
THhh, SABLIC6ETIIRMO LIz, EMHNORT TIIEKRNEIREIX 35 FRMTIZH 55 %RIERT
—ELTBY, ThUETIIERE EBITHD LI (356~39F : 41.7%, 40F LIk 235%) . &
KR ITIERERABEOE(L 2RO (29F LT 242%, 30~34F: 27.3%, 35~39F : 19.3%
40 FLLE : 125%) o ZIAIEIERIZI 30~34F T > & @<L (24.7%) , 35~39F T3 125% &
WAL, 40FUETR1IFEBDONLHh -1,

(k53R) 35 XK CIIBEMEEIZ3SMLUT, 35FULETR4RUTPEET LVEEL LN,

4 ZREOR D RE & IR BRI R Wi 36 1) B B A B Hl Ak A o R Y

BERERBER AR, EERRRER
Ot . BRI A EE . ME A. BE#H—

[E8] HEEXHICHBELLZENORMEOEER L, NEMNBAY COFEERBE ORI DL
THREL 7, -
[HE)] R, EH2ERAPSERE6EDL AL TIRZHENO BERELRKT L/ 109 Fl. 137 &
B, BRI OIS L Veeck D HEEEICHE W b BEPEIC Grading (G1~ G5) 21T, Grade 3 iC @fE K D £ -
GE (EFHROLENOBLULEEEERE L) 2Rk, BEEEFREH & LT Propanediol XU _
Sucrose #fEMA L., 704 547 —% — (KRYO-10)ic X 22 HH#E. MEBRN~NRAT S ZEAE
HBICE VT -7, RUEBHEA DX clomiphene % 7213 hMG ic X 2 @AM & L. SRR EHRlIc X v E#{L )
EiT->1o [FER]Y 1. 67#) (T6/AH#1) 345 O KM A RfE, ORIZIAII9@E P14 (73.7%) Hi4k
Fo @2~ 4R 237 ., BHEEH] Grade B LV RMBHROLEERBZEZNEFNGL: 81.7T% (49/60) .
G2:98.0% (48/49), G3: 65.8% (25/38). G4: 43.3 % (39/90), ® 5 ~ 8 fHAAMIE 49, [EHEIC G1:
80.0% (8/10). G2:100% (3/3). G3: 41.2% (7/17). G4:36.8% (7/19), @HERE AL
o G5:17.5% (7/40) AFTDOEHEHRIZ60.0% (207/345) Th -1, I. EHFMK 207 E%A606] (69 -
AR wBEL T8 (11.7%) KRS L, THT6HICGl1E-B3GC2oMmABEEATHE
. 1Bl GLDORTH >t [EEBLURKR) HERIOMD Grade 13, HfE - R Ic X 20 4R
REHRN T B-OOEENEELNLD, Grade B VR TIHIRPHR S M3, GSlL7 V7 Sh 3k
DORBHDOEFERIEL . TRASBONBV T ELVHEERET 2 ERIE L., Bt shs BRI
Gl~G4iLR-TRWEEZ OGN, Fh, HIREMN SV EOMETEZAb0TIRLL. BRARAYT
ORMBEHEGEET N LEbhi,
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5 BRREFERETEAWEIV-ETC BT 2 ERAFH OB

HEXFRERTEY Y —
OB Srfl, TN 15, LBHEE, PRFEER, FPREE, BRfth,
FHEN, Bl %, BR 8, ILARE, SRAME, FRs A

(BH)) RLFETCUBRBEERTFOREMICOWT, | IEE2HEHA L-ERGEEEFAEEED 68
M E COMBEERIBEETHZ L, 2 WHBREETFICEE L TRRBEE F XSS E0RN ¢k
BEFETO LRNIYL, BIU JZERHLUOEBETF2EHALERESLERLT, §ROENIN
CLEEALTE . SEITVREEHE A DIERRIIED FERICOWTERE L.

(H¥) YR TIER LB FRERTICICT I~ THMERE LT 2 IVF-ETO8EIC BWEEE U 7= 5Ef
DOFEEERHEEL, BNYARRUEETFEZAVWEEROEBIC L 2EMEOLERID B ok,
(BR) MREFOAZHERALT, ERMIERIL U= TH O FHRIIBIERG, MIRERWG, FSME
PRI, WMER, NWAERERIBITH o=, SBHIL 65 ¢ BARIL MR, 38~4058, 2688~4010g, BL
X8, 36~383A, 2375~2795z. RERIZZBD S h R o=, 1HABEORIZTCICIEIYy BEALT
Bb, TOBEM, FURBEIREEICEATH 3.
WIRETBLCYHBEETF 26 R LT, EEDPRIL Uk 40T RITEBAIER 1061, JBLIEEG, %
EBT, AL, > 5 BRIZ2HTI9~4038, 3550, 3945, IBAIL2BI 358, 1830~2544g. B
BREBD SN RIS

(i) ERRALEDTFE, RERDPEELEROKE, S TRORE, FF, BRiticonwtkatL
LUHAREEFR2EALEBEL, RALENRVWI LEPELHICLE. RERCELTHHRESE T
HARDOIVF-ETEHERWRERER2AL DRI o=, ChiCL b BREEEFRIVF-ENICERAT AL
DEEMDNIFRAThI=.

6 I hCG S HE G 5 Hs % v 72 (RS2 4 18 D W) B I 1R 5 W

IR BB A B2 s
BLXE FHadr WP duitge  RESE T

[(#E] SISO RN E IR P HCGEMRER (50MAM)ATE VS TV 25, FRilseE AEmo
TeODHCGHG DB L 2 DR DY E AR EE G &2 72 2w, S HERK 4 1ZIMAPHCG % Bk 50 i@
WHETEZ AL EBREERNEY R F A (I 2] FR) ORINEHEO DEFRHEIC BT A5 ML %
HLOTHET S, [HHRELHFE] MAERHERITL, BERSEO-OFIH%3IEEB X 7HIZHCG50008:
BrefE L34 L VIRIBILAAS19HOMICB LN MER R =44) L L7, 2hoOMmiE:-
20CIZTHBRIF L, retrospective (ZIFIREE (PBE) 3 X OVJRSTEREE (NBE) 1240, 2N ZFRhoIigh OHCG
TEHBRRENWEIAT L (IZNATR B4 A a—NLFur4) 2HOTESELE. 1]
MERBAES9 ~ 11 H @ ni% HCGEILPEE © 35.0+254mlU/ml (n=5) B L UNE :93+7.2mU/ml (n=8) , 12
~14HTIIPH | 78.9£64.2mIU/ml (n=7) B LUNBf :6.4+56mlU/ml (n=8) , 15~17H TIZPE :
2983+1175mlU/ml (n=6) B IUNEE . 2.340.8mIU/ml (n=5) & NBEIZ BT 2 MBHCGREIZHS- L 7-
HCGDwash out IZfE o TR A ISR LA-DIZH L, PREGEHMICAKIC LR L, WTFhoBHIcBOTLAS
EEERLT. (K] SHB)REEENEY X7 A ORI L D AR O MM EOSW £ i
POBRMITATR 72, RAPHCGEMREE (501U X A 4FRH 5 0 Wl 7 B HTE9~11 HIZ PREIINBEICH L
FHEICHEER LS L XA A7 ATHCCH SO BERAN B L UL ) IR SH 2 THE L +2 L #£2 5
L7z,
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T RV 2HE - BRBBHEICH 1T BhCGE) ) B ABDOIRRES &
B AE IR ¥ B 4RET

IWBER AR ER AT ARE
O%# R, WEK=. G K. # BT JIBRE. 2% & =
AHEF. B REF. KTRE. NEER=

(B8] o245 - RIBHEICH VT FOHIBRE CHRMBE 2B E L2 HE (BEFNE) £HVAEEE.

hCGH) V) 2 A BFNDEBBERICE > TRENIEEE WD PE L ERET L 1,

[HiE] 1993FED1EMIC YR CHRNSE KB L BT U Z02BAMS7Hl £ RE L, HIRFERE _
GnRHa900uq/dayDHA TIChMG %225~3008ifir/dayZ BRI & L T7EM#RES L. SRREREHEERIC
hCG10000BfT #3585 L 7=, 1X5RI2 36RERIMBICENE L 20", RAIRE/M10mmEHNIBE (SIS ERIBIEER
Lotz -
(s8] (1) hCGHIWE A ORAIKEIZ10~29mMmTH »7%, (2) HRIBKEEI26.5% (6FHE) T

Hot=, (3) SPEEHI2DOLIE1SmmICHEA A WEE (17EE) Tk, F194 54 7EDIIH FIE h, R

=2 IBEERIT20.0% (2/10) Th oty (4) FRBEEI1SmmIETH o728 (69EHA) TRFH73x

5 6EADNIHF IR N, IFIRE$31.0% (18/58) TH o 1=, MEFRTORIPE. HHREICIFEEEED 5
nuEw-or=, (5) SBBENFSmmEBOBETRAGIIRIVPTCE D >0 15mmELETIEAFIOAERIBH T
o,

liE:z] (1) BEEIEEBOAEAICIE, BREMSmmEB TR, FIH. FIRRIEL £ 2 ERIEH

SkN. BELRETE#BED a5, (2) hCGEIWEABHI10mmELEDSBRNEEM 5 hh SHRIB & R L -
THEWTEPREEN,

8 AR D 7= D H LW SRRHIBEE (bromocriptine-rebound method) .
SRR E LITIRED LR,

BMRFEFRER AR FHE
gﬁlggﬂ\ EARE, RE—B., £l F. BXART. SHEA,
#

[EX] GASHEICBNT., SIRBROBE LIFREDOLREEZ2 16T, FLOWEEEFEERZRWELE
DTHET 2, [HEE) Wi, GnRH agonist + hMG 3% (long protocol) IZ THENASHEARIIOBEE
2RO, FREOEML Li=, BEEBEFE OFFHEI0005 /n]) LFEEREXBRNA L=, 5B
Bigil@ %, i (bromocriptine-rebound method : BR¥E) X J/=id %3k (GnRH egonist+ hMG dlong
protocol) ¥ L. prospectivel kA S23Hnkit% LM L7, BRELIX, RIAHAS 4 B X b @ Hbromocript-
ine 2.5 mgZREAIICHARL . BB 4 HE X bbuserelin 900ug/ HEERBE L=, BIEEMEI~ )
1 4 HicbromocriptineNRZHIL L, 2D 7 HE X DIMG 225BfI 2B HFE L=, EHINEEHMN 16~

18mmic U= HichCC2 5 L. hCGi5buserelinZ ik Ui, €3RI, bromocriptine® 5 Lz
WRBAME, &< ERE Uizo hCGE36RFATICIERIIL . BF 36~ 8RR ICIEBIE L=, [RR] R

Hi= b OBREE - SIFHRE - ongoingiEIRMEIZ, BRE (RRERSIEHA) . 90% - 53% - 34%. BEkE: (
FRBR36RERA) T, 83% - 36% - 25% &, TRTCBRETCERWHRZRD-. WHE=D DR - KBEHXK

i&. BR¥: (5P¥469) T, 59.7% - 40. 1% (HENH =D 67.1%) | R (FIH303) T, 48.5% -

28.1% (ZHMB=D57.8%) THolo BHHEHORHE - KABERIZ, LHCRETERICEDI-

7= (p<0. 01, x°RRRE) o [HR) ZHEOFHBRHFNICHBW T, bromocriptineZ flis 5 = & < hCG
BEFTHABRSTHZ ORI LED, SRABEIBRD L, FAMT 1ADEREZB-0AT, B
FERBDI=o BREDOSIRMBE L ITRER LD A B =X Ak, hMG-hC6HE5 FIZBiF BprolactindIER
REATOLRMPES T2 LBEbNDS. [FEiR] H LWIRRMBE (BRE) &, #E3%dlong protocol
TARRWREAT, ZHE - RREETE - ERERERZHML. SHERMRICrolactinpBLRBEI N =,
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9 EAZFICBI2mMBELHBEICES L hCGHREEDKRET
LEANXNVZRAWICRIET hMGHREDESE

BHHRARFZEFEER AN FRE
OBXARMT. MEBFER. £HRE, NE—H, £l 2, SHEHR
A ERE

[BR] &RAZEC BN THAKEZ hMGREMBESTITS> L &, AR LHY—YICAPLThCG
BETHL, RIFREMVEOND, B4EF. MELHEZEH 1IEREL, chh, JE=BEHE+
(B3HME-REME) X1,/32MHTHBIAEHIChCGR2B5 T3 LIEBERSE N LE2RLTERE,
SERLZIZ. JEOEHERprospective R T 2L eIz, LHONANZRDWICZRIFThMGH
SOEREWNR. lH1EOLHAEOBRBICOVWTHRFLE, [HE] SASE2 0 8AMICBY
T, AMS3HI W EEhMGHS LmFEL HIEAZE2To =, hCGHEIX, MmiFestradiol &, &
EEORMEAEIC A PD ST, MELHE MO TIEZBIEH (JHEE) « -3 JIJEOGHE>»I
EEEZ-BH GEJHEE) CfTok. £, —HOEMATIR. hCABRSHCBVWCHELHZ15
~202HBTRENAE L=, 243, LHXJE2MO B 2HICERAE L. 1A, JiEsA
fTolzo MWL LTI, ERBSIAMZ2RFDERBACBWT., BEAHS HEICEBAERTo ko
[(ER] RN b oEiERIZTEBETIZ35. 6% (on going26. 0%) . EITEETIX21. 1%
(on goingl 2. 5%) LIERCRERICHEHETH o= (P<0.05, t-test) o MmAL HORERBRET
s 2HICBNTEERNSINZIRAWBOHEHEEZRD,. 1FACBVWTRERZH 2D ZOEEET LAY
EREZRDE, [(FHR] OFLHORMEIEICHEY.. NEMELHO FRICEAHLThCGREE5T2 L
&, BWERENIF SNz, £/, hMG2HETZZLick b, MBFLHOEREK OV ZRDBIZI
flZh, hCGHREHDBECELTIAIBOLHAECAREL RRI =,

10 NA—=dFZ)—> (FSH:LH=2 : 1) DEARERBHEIC BT 2EHNRBEE=S
) > 7 oket
BRRFERG AR EH =

OMTATG, BISFA, BNFEX, BRS, ETEE, WHEE, RS A

(B &) hMGHYA|, pure FSHRURIZBREKANA ZERBEOHEMNBRICELLAVWSATWSD, reconbina
nt FSHOBERRIGA S, L AL B2 DL BDND. SIRADERDPS, LD RIFRWTF2EZ=9
IChMGRRIIC S £ AP0, LHOEEMEMELIIZS EBRINTERLIATHS. SREIZED— /4
DOFSH:LHEE2: 1D A—=T 7Y =2 Z2HER L ThCEADE h BZ ZHRET 2 EHIPBREIC OV L.

(F#:) ARIXCRHa+/ S —T 7V — > 5 R8SRMC, GnRHaDEA IXshort protocolizfEVy, BiZEMA
1HE&D300ug T2l H2H, FABBCREE2ToE. WNEAIZEZEEHIAE, 48EICIE30
IUERA L. AREAMS HED»SIX, WNRAIORERIZ, BEWCHALNRRECHASL, 18
1520 & 4501V A L7z, hCGL000IUIXBARhMGIR 548 38- 44RO IC IR 5 L. BIBSAMCIIBER T
OHETEEDL 6ol EIZ 2@EOIEIRBE LERRTNA—T7 Y —2FEidIEUE. $SBNEST
I BHORERI D N—TF ) -2 OREZIBEELTHIELE. A—T7Y) -2 RE50dIFEEDR
W X 2 OB SR EBEORS & LB L j=.

(BRig) SBIFDON—T/ ) =B 5 HIEROERIIMREIZ18. 6 1. Jon, E528%Z19. 842, 2nnC 2BERT I
FEREZBDE (P0.05) . SHIBFIZIBI16 AR EENIERICW = b, SR 1343, %% R L, 552
BRSIBIVERICERTH o= (P.01) .

(#5%) GnRHaZ @A L7=BE, AW BIDERY A IV JICRENHZ LI TS, FSH:
LHEEDS2 : IDDMGEYE] (A—TZV—) ZRAVWERONEZRIC L Z2EH D BEIREEESPIC L.
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1 h MG RA DHEIC & 2 HNZH - WA D B DM ES

PALLI K 5 BE 45 A o
ORANE., HALA. WM& ANEE, TEEX -

(HI) ok BB CHRIENIEO -4 MO hMGRAFSHVWSLATWEA, LH
DEFEIZEN ZONERHEHIGENYTHBEELZLRTWVE, 22 TH£HEO L MG
T, F—OBRRE A EERAVT, ZOMRNZTH - IEBHEO KL R L,
I e HE) YRHCBT I EEREOMBIC TR R - MBM AT L2 EE 25 L
L7zo HESRAIEF B3 ai AW sS4 L VR ECGn—RHa 2T Slong ,
protocolE e W7z, HEMhMGHEAIZNFNI 0 0HM2 HREI L 15 076 HR %
HES L7ce 20%. hCG 1 HfMEH5 L, 203 SEHHBICRNET 227 2L T
FREC BV TEEIME., RN, K, FIRICO W TR L7, -
(#HR) LHRIBLAEEERVWhAMGR MM LZBTIR, FHREEFNEEIZ11.01:8.0.
TR B 6. 1440, ZHEHRIES5 1% MO hMGRAICHBEL TLLZWEANS AL A
oo LU, COMTIETHFIIFICITEEZZED, $/-0HS SORAEHERZE, 7, &
(FZE) LHEWBLALET L WhMGEAXH VA L RHEME. BB A 2 w1
FROLNIZH, HIRFOKTERDOAE o7z, 72, OHS SE0RIERIIL L .,
FHZFETHsrERbIRL,

12 PSVS2HE 12 4513 B low responder i § 3 kA V€ v HEABEEDOZHR .

&R A EERHE AR *
Ol . B n] BRI A0 A% LEEE] . & B

[E#)24% T .GnRH agonist long protocol¥: (HiEIMIOESEAHTH H ™ 5G6nRH agonist(7&L U »)
600 g/HZEARSE L AREM3A B & 0 FSH22510/ A (&4 ThEGIS0IU/ H 285) itk - T b=Hm
PN 14mLl F o JRREASSMELL T L ovRHE L 75 WiEf % low responder & EHL TV B, A, low re-
sponder D& F -+ L€ » (CH)MBEES & O .GHOR 5. 0810w responder D IIfIRE IKHEOEN B L
720 [5IE] BRSPS 6 & O 4 12 48 TIVF-ETZ H4T L T2FERD 5 B D low responder ¢ 3,
Low responderictf L.3H H 5 OFSH(7 = )V F /) — AP)%45010/H . TH H# 5 OhUG(E 2 £ 7> )% 30 h
OIU/H LGRS U fo SRR 512 T b = [ ES 1 4m]_F o JRRERMELL T L AFHE L 75 Wikl
* LT DIERIBUR O A#%3~5H B OFaTh i $R 1L U  fiEFSHLEARIAE T RIE L 7=, % 7= FEFic 7 o
=2 2225 u g% 5 USRS B G5 305M8 12 2B RIERIL L R E AV E V(G AR TRIE L 720 2)
ERCARERII o U JFSHE & hHGDAEBIR S MAGH( Y = / ho B )A I/ AEEHEEL. 2 DEEFSh
RERI L7, [#R] Dlow responderid 1285 th 2054 (15. 6%) % 5% 7-25. 2 D 5 LH|EIC & -
THRAIMIH DM RS 8 - 1 5EHI D 5 51 EHICIMEFSHLIEREL .2 0=Y > 72 %
HEAT L 72 oFHSAY15m10/ml 00 Gl & 7R B 12 4B & - 7, & 72GHO ¥ — 7 ffiTng/mILL £ 2 o= o ¥ 5 2
MGTEL 95 LABIBIEIET & - 2 B BDTHIZ M TH 720 D)7 0=V 2 7 2 b &L 7= 1 15841
EZURIHEFNH U FSHE X ChMCOfE BRI S ICCHE M T 2 C &Itk b SER RIS S & UCRrERE
D B A 18mmL_E o JRFEE [N IRR AR O B I BN L 720 & 7-GHBEF I & b 161 o SR 5] %
372.[E%] Low responderfitfild 5 HhMGHERE IS T b RE I O REMHZE S & 15 o b D TI.GH
DA BB 2 EAEE I3 & h CHO PR FIFEE O It AR X /-,
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13 EAZERBEHE(IVF-ED KB F 2HEMBEREICHT 2R
GnRH agonist long protocoli & short protocoliE @ H#k

ERERFEFTEMRBARERE
O+, BrEE. FREMX, KBEXE, A&, LxH—.
Eiieh, KHETHE

(H#) IVF-ETOHEBRHE R 1CGnRH agonist long protocol(long)# & short protocol(short) #HD W
ThONEdIERFT L 72,

(HHEE) 199246 1 19934 12H £ T 2 FEMIICHEFT U IVF-ETREIF 144FMHEH R E L. longik#t
58%1 (99F#1) & shortiEEE35H (45EH) T WM S HI WGBS B, RIVKE. ZHER, PHX
ERR, FIRR, REXR, FEANEESLUASWEEEALEL, ROBERNBLLT,

(£E8) 1. WMEREHESLIU MRHERSEIMAEMICZEA B>/ 2. HWRF+ LR, FH
iRk, HEORE B L ORI ICHER CER o7, 3. Grade DI F I3 longik TT1.6% . short
ETHT.6%THD., longE CHEDBVWIHFAEEICELBESN(P.05), 4. hBREHOFEANE
DE X3 1ongETIL. 722 8(EHESD)nm . shortiE TL0.1+2.6nn TH Y, longk THEEICE» - 72
(P<0.05)o 5. hCGHERS5H®DLH FSH,E: B L UPPHEIRZRZ N7, 6. ZRBRIIogETEEREREDL
S, PERBLIUVRBEBICER N Do/, T. BHERRZlongET 5.9%. shortET 2.5% ., #F
HERIZlongETLI4.1% . short#ET 5.4%THH, WL b longE THEEICE M - 72 (P<0.05),
(#:3) long protocol ZETRHOEVWINFAB LN, ZOHFR shortFEL D bFVEZHEER, EIREN
Boht,

14 SRR RIE R & A BF U IAEBIT N § 26N S2HE - IR O R

B KEEFMERARFEHE
OEA/N T 1hAx A, N FEX. &H M. BN Ex
HE &V A EER. X% R, AK T, HP F—

(B8] 2ERMEINEEBREE (PCOS) BV T, P OSLIERESHARET ICEELEL52. O
quality I EFEXH 3¢ 3NhTW3, SEYBCTITRbN N2 - IRFHE (IVF-ET) I BT 5 PCOS
AP OBEE . PCOSIEABRI LB T LICLD. CTHLREEOEREIZOWTKITL 2.
[Hi) FHSE4R»SERM6F 4 BOHBICYBICBVWTHITENIZIVF-ETO > 5, PCOSE &
TAIBLITER ARG L L. PCOSEEL 2W80M117 FEiABEL L. 8. HoPIIZHES
AELEOLDhAEHET. 40F L LOERIZRAL 2. PCOSOEHETAZREHBHEFEBH Y. LH>FSH,
LH> TmIU/ml, DB Z# L polycystic ovary# 23 23bD & Uz, IVF-ETiZ. BIEAHEEHPH LY
GnRH agonist%fi#f ¥ % long protocol T. AAMI BB &LVFSH (7 =)LF /) —AP) %300,300,
150,150 Bfi----F - IZF ORBEHRS L 2. HOIFERBAKLE S L THCG B 5HDLH, FSH, Ez, P %
RIA CHIET A& & bic,. MEFRORINE - TR (E) - WEIK (¥) - RiRFLREEEEREL .
[Fii&] PCOSEE L MMBEEL ICBWVWTER - AEHIRICEEEZRL . FREBEIW-HEEOR T, E8)
RICLEEZERRORP > 2. FILEVRIEMTIE. HCG Br5 H DEH5PCOSEE - MBE TEHFH2679
+531, 1677+911 pg/ml, P. #31.22+1.53, 0.67+0.69 ng/mlE HEZEXBD-. BliH =) O
HOFEHTFNFN20.623.9, 10.2+5.0 ThoH»., ZHEIE 4.8£3.9, 4.2+3.3, IPSIEIE
3.8+3.7, 3.7+£3.2 £ 720, ZHHE|$32.5%, 64.T%L PCOSECHEWIEM TS »1-. BRNITERSEL
FhFh17.6%, 24.8%Tdh-1-. [##k) PCOSICH T BIVF-ETICEWVWT. FEHXN-I0IXZH - SIFI=
MBIE < quality BARTH Y. BRI, E., PEBBEON S &> 2PEIFERE (low dose FSH
FSH # 5. GnRH agonistit5#EDEELY) OTLRBMLELZE I SN,
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15 T N2 0BG X B ROV 0 7 R
O

BIRAFREG AR, WL E R
REPBIBE, R/, B0, du)itz, LhRE,
R, AT

(#T) WHTRIERIRIVF-ET) MR OZ KEEEZ HNE LT, 7L F=v 000 L 2 40 B G ig
WEEHATL., COBBMCOVTRE Lze (WRBXOHE) FHsHE1H L) PR6EsHECoOMIT, %
FHITIVF —ET#MAT L7 7566 (9UFM) #8%E L. ZOFHERII324404F  (mean+SE) .
FHAMIIMI25.4 £04%, FHA I HRATRIKIZ7T4404 B Thot2e ShETL Fovn v 58 (A
B) LRS- (BB) I2bir, BEICIRINBEHL W6HM 7L F=v0 »15~60mg/ H A B 517
GnRH a #5 Jiikidshortik ¥ 72 idlongk I TV, HAEMEHIZ 704 A5 0 > EHEE L HCG OB 12T
27z fHRS WIIEBAK2 BHICIMH h CCHIEL. 3MH IEEB S RITEEIC TOSHZ L=, (i)
ABRUBHOMEBHEEREIZ17% (n=40) R1F353% (n=51) TH). BETHE(pO.05) IR -
B 7z, BERE (BHEAKICNT 2 ERIEBEKROHE) &, 212168% (9/132) . 16.5%(20/121)
THHBHTHE(pO.05) (KA RIEYHRD & 17z, BHEEBEEINCRTT 2L, BREBHEE TILE .
BROON o l2h, EULEDOHE, 7L FZVvu sy BE5EBRUEZRSBHORIERIZZ LEN
52.6%(10/19), 16.7%(2/24)& 7L F=va »y HE5IZ X Y HE(p©.05) I[IHERMNH L L. YL F=voy

BGEIZB TOnRHaR S M & 2 HERDZEIZFED SN2 o727, (shortiE31.0%. longihd4.4%) (&

i) AREICBIZ 7L K=o gO85E, AT HIEBHED SRR E I EN DS L EL LN,

16 HOHGOFENBER OB IR IET BE
— 5 32 KRR B R R iz 3 1 B it

AEBRESRERAN, AEBAEERAR:
OLREE ¥. BEREE. % ##4. BERE—K. LIRA
BEpRE, HIFEF., EMER. HHF MH*. kK@ @+ .

[Bi] BRMEREL BCH AL OB S 2 ic Ehood B8, LH BER REOBRBUIDE
BRiZ R7E RHTH 5. BAZHCHBBEATZHNOBERSIHE ShPT vwoTizEWrLEX, #

AZHEEBE (IVFET) AMCBOTEOREPRMN L, Tk, RAF7u4 FEDOREZBRIL 7.

(H#] 4BE CIVF-ET2FE L EREE BEIC, &5 Ub Lt OH % k. HDNAB., v —7 R
T¥Favssx b (LAQ) %I L. WFRIPOH skt T, »oOEE BHERED. 59BN 8K
IR RO 2B < A8IEF Xt % & L. 1AM OIVE-ET 25 -7, SBSIAMICATu A K28EHL, 2
DR B2 B L. B Hik Bt ISP 775 L IVE-ET 10 2R L L. 5 b, 2 M R *
TuA4 KEBHL k.

(R 3R] Hidshithix 1661, HiDNAHfRIZBM, LACIK28H (BRMEAL) KEHTH- I, JEH D
IVE-ETIRBIF 2 MO BRKIZ, HEBIEMATY33 (3.0%) . HDNAFKBIEMTLS (4.4%) .
LACKEHIT1/72 (1.4%,0<0.01) &, MEBED3/152 (15.1%) iCHL. BOKiC L EEofe, zz
TA7uA FEEEHAL. IVE-ET2B IR ok L2 5. il hkE 0 <10/53 (18.9%) . HiDNA =
PRI T14/66 (21.2%) . LACKEH#:HT11/81 (13.6%) LHRICEREOW EpsHh bz, L
Us A7 uA REEIT XD 040 O% B & EiR I N 5 272 HBEEHR b+, HERAETS 5 -
L TERP ok, AF0uA FEHE Uk tHEBO BHKIZ10/84 (11.9%) T. EREREFREIRL.
ZORBITH P Thahotk,

[ 3R] HOHEBEATIZ SN O BEBBRES Lo+ »E Hfll<h i, IS DEMTIZAT a4
FRENERZU BT DLE 2L,
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17 EAZHE « BEHARDIFICN T 55+ - VEGOH

B G B K F R I E AR R E
O=EmaE « AREK « KM # « IMRRX « HEE

[Hi] 428 - BEE (IVF-ED) KBV T, BEBHFLSZBEMIBEIA T OO DS TR
EOLHWER, $Hbb, BERBELEIONBEANEZELRAONE, COFRKRO—> &L THAHE
PEENREIONTWVWS, —Hh. FF+V - LB ECHEZMET 28 L0 RFMHEERAEZR> &
KHREINTVE, SEFA . WFETKBU 2 BRBEELZA SN BEMICHTE5F Y - LOHE
ZBRINTALEEZHNEL, FERFRZBR TELICO0LDOTHIRICES W > ILEAIICHT 3
T+ =GN, REIOIVF-ETIc, EORKICHEEEEZ 50 2RFT Lo HRBITHIL] 19934
SHMS11H E TICBIHRBRAEREEIICT, IVF-ET21T- 7124 flo 55, 453E L ELORERTFRE
2EBAVIEIMBMTEX LI LI DDOTIHIRORILZED T - 2EF 8HlZHRE LI, REKDY
ARBOMKEAENS 3HMALRIKSF YV - LOB5%25B L. 400 ng/day, 12BROEOREZ TV,
BERTH., AMALURIICIVF-ETZTWV., 5§+ - VEEERI%R TOIVF REOLERFT E2T- Ko
3R] s#lo, IVF-ETo@EIGI:, WERTF 7. BHERTF 1T, FEERIEI6F. BEIVF frTE
¥itl.9 = 1260, TENBEAHARIFA TS >, MBERMERSY+V - LESHI#HE D, GnRl-a
%M\ long protocol A%7 #l. hMG Bifhfe5 1 #l, #e5Ritk T, ¥ hNGER 5 & - PEK - BT
HicEEZRZEDONLE -, BIREZ AP SFIICEKRIL. 2B 28NV TH > oo SHH. 5
WEREAHAIZ 20 TH 1o FF+ V- VIEEHRD IVFERKHICITbhL IVFD S5 5, IVF OBEEMN
HAHEFITSERA L 8HA2EHTIHT, HIRIE 6HTHo-to THhbE, ¥+ - VEREET
DERFIZ 1LPDOATH -1, [(HER] FEBFREZBR TXLIC b MD o THIIRORILEEZD T Hh
o hERlIcH L. ¥+ - VBB TFERABEORER I IDOLTEHTHALEA OGNS -

18 K - 2 S d T E B O #R A

| N Y e
OmiE W, AIRMkR, FHRIER, ERAKZ, HABE, TEK—

[Em) BHACAREOFRRELIEBEELLBEREALEDSEE TOERICE SIIWVIEFDD %,
CohT, BRYOKBEBRETEEMREZRLALCbL2OOTHRMORB L & b ITKEFEHEIRFIC
BETFTT3EMELBHLOTREBTSE, 20T, BT EHUARHNICHZ2RE (B FEHURRIKRA)
AARTREEZEBIUOREZECHLTHTL, BEFEORRCEESAETERELE FHEHERE, BET#
AT, FA2D0BREEEEDT L, £, BT EIUBRIMEOKRLETE FREREER L
HHIXE, BT EHHETORRICODVWTEELL, [(MRBLUHE] YRARACEEEDS B, K
E@lﬁtfiéﬁiﬁﬁ%bffi(—&*ﬁﬁfﬁﬁfl’%’t8&?:3615']2‘64:0@’%“%& LTEPHESERIN
T2 THAEMRE Uico —MERRERROFMIT 1987 FM WHORK v= 2T MITEL TT » 72,

B EREERANRERBEFESEEEH (SMEI) K20 TR0 %ICH] & & %304y, 604, 904,

1200 %ICHIEL, BER209BOMEICHT 28O SMEIAHA2R TR R LESMEIfEE Lic, fho
B EEERA L L T2, HOS test 3 X U Penetrak test 17 -7, [HEBIUEE] BEZFORRK
6043 % D%SMEI {#i289.9+9.2% (mean+SD) CTHABMBT0BLLETH 7o Mean—2S D DfE
SIE6053 B DOBSMEI EMT0BLL AR, N ARBEZETHEDFLILECA, 136 (36.1%) b8
ETFBECEY L, ETRHTRZEMOERABRMNERBEIL, FEOFRBBHMICH 5T EBRES
Nico ETHCEIABFEIUHETORRELTR LETEEZOLODDEYR, 2 FICHERENSOR
wOSWMEBEOAHME, BANERAETAEMANEBEEL TVEZ EBthoBFERERERREOBEDL
SCRBIN, RINBEKEB T ESHMAFMT 28T EDUBERINRER, WFITEFLINLESR
OHT, BFEHFHETHEAFO—REEZONLENELE R DO T ERABTREER L EbN L,
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19 Nitric Oxide ODEFICHTZEE

RBRAFEZMERAR . OfFKEEE . WIFL. AREEE . BHEH.
BUEKR, SHAC. BE—8 .| FHEBR. BBHL. KE—K. LEXHE
KBGE {57 Be e i AR - A & )

(H8) IR - AFERICB I BEGIER . FAEOERD—DOTH b, ChE TOHLOBIFICLD 8 -
FEHICEENSAMBRPELIC L DFE AL, BLDF A bAA VARET A EDNHESINE 572,

AE. BrB BrOEMFENERZ LD, 4 A4 U EICLDEMEKLSOBERFEHEATLS

Nitric Oxide(NO)D¥s T EBRICH T B LB L, -
(k] BEBEISARIYBZEZEL LR EREREEL0Z ORI EFRIE . EOIT & b K54 EUY

U, NOFCHE® THAN0, IREABIE L. BB R ELBBRE Uiz, 7. Svin-upiEic & v BN L 7218

ks FI1INOZ i 9 5 Sodium Nitroprusside(SNP) %1 u M~ 100nM#SH0 U« R HIC EB RO E(L bk

Lidz s

R52R) FEEEPONO, JREEIZ AR Bk (8.91+0.16 M) i2kb~, RIFBEFERRTCRETICHML Tz "
(6.06+0.27uM ; P=0.0002) o F/c. RNIEHBHEAPIERE TELE D 72266 (6.8510.56 M) T3 F
TEZRBDE6IPI L O EMHTH -7 (5.7220.28 M ; P=0.035) o £ 7z, HEUFEHNO, BEESIC LB L. 8
FEBRIZET U7z (R=0.206 ; P=0.039) . EEHE FICSNPE BT 5 2 &0 & 0 BRR O BIKERIC
BFEHRSET UL LuM SNPHEINTIE. 2HMOERT, 2102 EOBRETRIEHOER TS

IR U7z,

[(BE] ZIEFICLDEEALCAMRKE O BIHINBN0E ., BBETH-> TR TEHEL(E T I
BEEENL, )
20 EHEERE O Y A TEBEA LS .

MEXRFERFMEBAR  OmMERA, BEXN, BHEHE
BB T, WK, HRRH

HH) : Xanthine oxidase (XO) IEMEERELER DT AIETHEBREIC KT T RE 2RI T3 L3I,

BTHRBCASRELMRREZETETHZE2EME LA, Hik : Xanthine X)BXUXO% Bk -

FIZEMNT 5 & XOBEKFEHEI - O, BXUH,0, DEAMNBD 5NBZ &%, NBTassay R\,

phenol ntiprine % A \\7zHRPO-dependent oxidation i &k D fEER L. ZDkineticsZ B 5 Mz L=
XOEMERFEER) . CORKBUTIY I AR TEFHREAIET2A50XOHENEBEZE0D.

R T#HEscavenging enzymesDIE FEBHHER T T2 E BRI Lz, &8 : X0.1 mMEL

E)EXOQ MU/ ml) % ¥ A¥E FRBIKICIRINT 2 &, EHROAFEZROIVBO N, Z DR -

1Z100mg/mIDSODZMA T HHEIIRD RN 2208, catdaseZmMNT 3 EFDOHEERIZ=S

WHK LTz, 0.5mMODX £20mU/ml OXOW &k ¥ FESMHEER 2 MET 251213, 0.5meg/ ml

Dcatahe THATH o . Maw : XOBEMBREEARITBW TR EFERREIC T 2% B

ZHEIEEBRREIL HO0,TH2 LEEIN. 177, EBOXOBESBRELRDETES N4

ERPELEINIH,0,BID BETFRNIENSE, 0, BLUH,O,0HFE F THEMNEA S L X -

1% EFHENS - OH (Harber-Weiss reaction)®, & DROIEIVERIZEE L T3 AJREME 2

AbNlz., YUARTOREEMEREICHTAIRIGEE METFLELL T, ElERCRE

SNV TFIRE NESERERE B 2MERTORIFRBMETIVERD NS LI,
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21 E PREFEIMIRIETALSIALA DS A 2 v 7 AMPDOEE

R AR FR IR S E B E
WEEC. M & KB Z. GHEE. KSR, #H &

[Fl AN Db IR EPREFICBWT, EBIME MR, SREESR. STRRIDREICHETHD &
ENTWVWBRH00D., ZOEABFOFNER. ZB8FHTH S, SEFL T, £ MEFEBRRICBIIZ LS
VLA F OB ERFATEIRELT, E PETFEICRIZTALY AL T 2 L HIBENERIZERT
AN IEAF Y EEBICEERNBEZ 5D 14 27Y) vy ZJAMP OEE2 KRS L -,

[F&] BERART VT4 7TXVRAFECTEBEBEREZAVE, ERETHELZ €05, 20nMHEPES-
buffered saline, pH7. 4(HBS) T 2 f5IZHFL . 80%Percol1Z VT BB T L2 IERL 1=, BTz
HBS, 2mM CaCl.(Ca), 2mM EGTA (E), 2mM 8b-c-AMP(A), 2mM pentoxyphyline(P)% Z N -ZFnHIhZRiL
ELOEMEBEEL L, REBEEEL L TIdCath, CatP, CatA+P, E+A, EtP, E+A+P A B %, BT EHRLBET
EE)HEE IR IZTEE A Cell Soft ZHWTHKEL =,

(RR] JREHKICIZ90% OEHR, Mun/S OEBEE (ZNFNFEWE) 2RL T, HBS I0F
REE3057 ICILEB R, EIHEE L 0 IFITEBL 2. CaliNTIHIZIIVFEK L S oEsR, EHEeE
ZRLTED. E RNBETIRIZETL2ICEHSELLE, COBERREELITOL. 2TORTOERES
MEEEE Nz, £z, E BICBHBDOCZRNT 2 L —HOB T ICEBORESASNT=. £7/-. A PEM
AMBECILEENR, EEFEEL IR T Lz. CalFfE FICA, P APAZNFNEML B TIISITHEE
BERFOEHE, FEFHFEELRL . 8. FEETFTIE. A P, APOERIMIC L > THEE 3 o 1=,
[(H#R] BTEBMOMIFIC. RALEEFORDPTEHALS DAL T VBWETH D EHBDD 1=,

22 JR pH & osmolarity DX FEEH & BRI T % &

B UK UL R 23 B
O/NWNEER , WAREA , =a5FR -V nux74Z , BIESR

(EH) RISHETEDEE & MEEICHER RIZTE SO TNE, 28T KA pHE osmolarity DB
BizonWwTHFE LT,
[H5HE] AIEEHE (n=20) DREBEHRZHIL, RD pH & osmolarity 2HIF L T2, ¥BKE 0.3ml & L
T 425D mediumB L FR 10t & 30 DEBELIZ,

1) pH7.4 , osmolarity 270 mOsm ® BWW (M—1)

2) pH 5.2 , osmolarity 270mOsm® BWW (M — 2)

3) pH 5.2 , osmolarity 540mOsm® BWW (M — 3)

4) pH 7.4 , osmolarity 540mOsm® BWW (M —4)

5) RIEEHDK (U)
HEK B TFESHME L hypoosmotic swelling test D&ER %2 LK U2 (analysis of variance and
Duncan’s multiple range test),
[#%] RO pHIZ 5—5.5 Ty osmolarity X 510—-540 mOsm Th-72, ¥ TFEEM & hypoosmotic
swelling test D&ERIIM—1,2,34 & HRTUIRBBEICET U1z (P<0.05), £ M—1,2,3,4DE Tl
¥ T EE & hypoosmotic swelling test DFERICHEBEIZRD b2 o712 (P>0.05),
[Z%] DEOHERick b, B TFEBH L hypoosmotic swelling test DIETiCiZ R pH® osmo-
larity DEEIZ13 T/ {, 1D biochemical factor ST A A E/ B R INT,
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23 LEHCBFANLRY — T 2 b O

EIEMERKFWR S FEHRE
OmgHIFE. AWfeE, REER. flEH. fL & )

[BEM] NAZR® —F7 2 b OHBRBHFEICOWT., BETRS L ORI 2Tz, [HEeH
E] 1989 EHS1993FE F T, AEEFFICHBAREZZ LU RS AOBHRFICHL T, 096
DNARE =T A b ETRN, FHEFR, HERE OB £21T2 > BICNARY —F 2 Dk -
B L Hypoosmotic swelling test ,Penetrak test, ¥+ EBIRITRERE (Cellsoft 1) — L3000) %L
THRTFEHUENI A -9 - OBLHE TITRo 2. BR] 1) NAZY—F A PDERNB5~10
% TlHIERENEG L (66.7%) SRIOMKT CIIEREA 5 %L EE L THREA2To1. 2) NAZY — -
TAMEMBITUIZ66AD D> B, 20A (30.3%) IZHHESZRED Sz, HIRFIZ0OAD > & BRITFIREIL 6 A
T NARY =T APDBRIITARTEE TH-o ke 3) BBAMRAEHLEB ST REA. NAR
Z -7 AMOBRICESEDSNT (IEEBIOFIEST. 9% M EER O FEIIELL8%) . 4) HEFTR
EHBHORERFEIS.8%ICH L T. NARAY —T AP EFHOEREITS. 1% LEEICE»>12. 5) N
AAF =T AP 0BTH 3IFOHERFABASH., BEEELZL L IZVWABEL TERITERBEE LW =
tBbhiz. 6) NAAHP —F A b &Hypoosmotic swelling test DFEE & ORBICIZHEBZED SN
- [z%%. Penetrak test & ORICIZHHEAMBROONTZ. 7)) BFHIRHEBIC L 2B FEIHTOR
&1 Tldvelocity,amplitude of lateral head displacement, beat/cross frequency |Z/N\AZ %Y —F 2
b & ORICHESRED SNt - f2h35,. linearity (ZHEAMBRED SNz, [ER] HROBHEKRE L H
BLUTNLARY =T A M, HROAEEE AT T2 FERLELTENTCHL L BEbNT, -

24 INAAR T —HAEIIZ X B SPA )

Ol 7Y%  HE '
EREN BRE WAWbk  AIHERE

[B#Y] NARH —F A M (Sperm Penetration Assay. ELTFSPAE § 2)it., BT REEREN VO LEOL LTE
B2z D255 H, — k%R £ T, ABTHELZERL TV 2VOFBIKTH S, SHFEA 1.
DGR T OBEEF IS L TFBLEENLR Y — 2 FHW/-SPAR TV, BRIFRERELZB/-OCHRET
50

[FE] iz, REERTOBRED D) LEMARE T 723 ERF 8D ND 20EFTH o772, HEEDOL ’
B BE, TOMIRIE Lo 2 A THRTE. EEERZENIL 7, I ORI % 80 % Y — I — L HE(Sigmath) =
TEEBEAE L. EBRIF 2T 2 EILLSPAIZA -, BROMIE ;| Fi L R ¥ — RS (LTI E 3

%) iZ, BEARETREOLD RV, HE2HEAEBEP L VI H L, ZRICTRIBRERE, >+ — L2

B H L. 3.5%HSA-HTFX:H(Irvine Scientifickt) % &N, THEFIDOFHR 24T o770 INE3.5%HSA-HTFESH

THER, 0.1%Trypsin(Sigmafh)iZ THEIHH % 7z L TSPAIZH V72, SPA : BHHHIRFZIIO A - /-2 5 ke

ET 4 v 210X 107/ mdFERRE L7 T2 Wi, RERY ARSI B NCIR TR L7, JIE3.5%HSA-

HTFRSHIC THRER. ERETHTORAREFH L7z, SR, TBIC=RT 2 ) — A58 L h /N —

AT A%, BEOEHEEZMEISL I &L > TESREIZTBESTRRE Y., fEREMBELCHEET T .
OEFEAEMETE 1=,

[RRA&) FEBNIC & > TSPAfEIZ, 0~36% %R L7, =
[f&R] NAR Y —IIOREUL, B, TR DS LB EET S, FEIIOHEIC LY. hEsiE
IZSPADMTHOND & )27 07225, RIZEMLZEEL DB, YERIZBWVTlE, BREICK D £ b Bk
ERMMTH HFA D, SPARITVRIFLRBEEZE TV 5, 5750 HRE L B0 8#E+ L ) . BIcKsT 20

R TR TELS,
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25 NLAY —FTAPMARBEFAIKSTZAEEBRKBOBRSN

EEERAKFERAAR
O M. %R ®E,HEA I, B RF, H\LH K. tE H#WH.
FE 4w, BB BF. FL EZ

(BEX] MTFOZRHERBEDO I B, BHBRENLASI-FEBEVWAENLZSI -TRAMIECHV SR,
B2 bEREFBUFITERESBIROBREL L TVAN, REZOBBRIHEETL VW, TIT4E. B
K IEMOFREZRERBSER (MTFEALIK k%) OBEREERF L,

(F&E] ONLRHY -7 X hidYanagimachi SO FEREVW, BEHFONLRAI -F~OBAEEH
Hlk. QERAOAH. IUT RITI Ik 5FREB, IVF PPID L k2 XHEEE, A B (HFRAR
DIER) &B B ([E1~15% OEH) IcbiFEBEL 2,

[(HR] OBRICE-> LBREE, A BTRIVIR., BEBREFTROER 16, REAHERERE
Gl 16, B BTRIVISH., BRER 1AITH-7, RS b OERFEIZA B10.3%(3/29) | B B21.4
%(6/28) T »7(p>0.05)e @IVI KX BEMH b OIERBIZA B4, 0%(1/25) B E19.2%(5/28) T
52 1:(p20.05), @ITI COFRARTHRE bEL > OBR OV TORNFHADOBHRIIA B
25.6%(31/121) | B B#28.0%(21/75)T& - 7c(p>0.05), $7<IVF TRHEFEBLI LN TELERIZ.
A BE53.3%(8/15) B BET7.8%(1/9)T & - 7:(p>0.05), ®PZD TOIFH b OFHEIA B19. 4%(T/
36) \ B B#50.0%(3/6)Td » 7<(p>0.05), FAPID TIHWABA LN TEAERIZ. A B66. 7%(6/
9) B B¥66.7%(2/3)T&h - 72(p>0.05), ®IVF | PZD TOBKMITRIZED - 20

(#iR] OA HRIVI ®IT] TOEBERE#ET, REROBRYEN LG LEIVF 0FGLEN3, @B
BRIV 0OFHA LS. VI REEHAIKIV 2HIEELTRETH 2, OMBEE HIVF TORHERRE
BT, ZROWTFABIBEPRBENVETH 2, OWFHAVOZHBOKRENS, A DL
NLZAY —F~OEBACEBELEFTIRPID THEHBEEL . SBRICSIZERAENELEISNIK,

26 HBFEBS. 7708 X7 XA PRUNLRY =T A MBI 58752
HEOD P & 41 320 A

NERKFERAR OZBRET MWEH—H
DI R B4 K 5 s BR 458 B ik ¥ HTE®

AREBBRICB T 2BHUHAREE. BETOLNTOEIEAZHKEEZDL->TLTH. FTRAREEDNS
BRTH 5, REZTOITHRKE LT, PHMEZESENTOLNTE TV EREZOEIEBE RS MEN
TOWRVKRRTH S, I Thhbhid. HTOEPHFFEA. IDHIRER S 72 E OO ZHEE4 M
TEHEDIT. BHICBIBEINANN=T 7 FR— 3 v, BEHITHT 5 EERIE. I IS P O ik iT
R EDHFESMOBRIFERA T,

MNPEBUEAEE (SRFERKFENEWEEHARE) 1IHlE. 3V bo— L4 HIT, —BHBK
BE BFRE. S5, FER) Kmi. UTo 3REEZRELET LT -k,

B TREOEHFME LT, BFHBAWEBZHA VT, 5un/sMl LOFEEEZ S B, hoO,
BOBL FOBEEREZE T I22FEERFENANN—TIFR—va yINRBEREL. TOEE%
Progressive Concentration (PC) & LTEKDIz, KRIT. HBMDOEEKRIGOFME LT, £ERKISE b
Bt d €/ 70— F084k (MH6]) #ABBE - X2, ZOMEZFRICE2BRERRIZED .
RIS FEREEZABRBICHET ST /0 -7 R M 2T o7 BERICIWEDRARRDOFME L T,
EPRRENLZRY —EFER L. BFEOHERE, IANOEEINTRERRREBE LI NNLZS
—TFRAMEToT ULBEBEREA BRI LI-EZA, 77 oE—fHEEPCORICIZMHEN D haib
NIZHN, NLAZXY —T R MEPCOMICIEEENZEDONT . AEBEES FRENODLDTTHENLZR
F—FAPMTROEZRBENGONLARELE L, COZ LY, OEWUFEZBBHLIEFICO>LTIE
BWMICBTAENAN—T 7 FR=Ya VELENRL, @770 —=XF R MI, BEREK T THELLR
HWEBEEICOEE LT AWRERNR® I N,
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27 AN TR | EBHEIEDC 5 56 FREERE X SO

FRRFEZMERBARERE, (5) K EREWRERAR
OfEE A #E ME" LA FH AKX T R85
JNBE EE A% R R &% BN ER Bb &

(B8] BFREREICLY, THELHETS, X360, BTRE S9N EEREICHY A -
o, BEZBEEEETIHTORBERET S,

(%] EHSEBA~6E3IANM. YRS TEME W -kHN 2 / IRBHEER 556 ( IER

+ 204, BHERT 104, REFES 2341, 5iE + BHERF26 )

(] 528/ BBERICRBRENABFO—MEMAWT, | ) 7/0E-X720® ( ABT : HhE S )

i ) hypoosmotic swelling test ( HOST) i) (modified)sperm survival test (m-SST) %477 n
WEREEFe B LHEBL -, REZRER ST IHMBROEFE2ERL 2. Olov responder:

BREEE < 4 Qhigh responder: EREFEL D 20D FEMBEE L FORET & WERS L 7=,

(#ER) i) ABT: GB¥RG4E ABT/EORE (N=22,Fe% =58.3431.8,meantSD) & YOR (N=14 Fe% -
=60.3134.6% ) LOMICIXSEREERTELZD Lo =08, 24FFA09%% ABT{E 88 (N=21,Fe%
=66.0t32.8% ) & <xBF (N=15Fe% =49.3130.3) LOMICIFHRICBVTERELTID
7= (p<0.01) i) HOST HFRERTBBMLER LFe%E DMEICEBEELMHELZ2EAD LI -,
(N=43) ii)n-SST: 55 24BSROEDESIEFEFE % L Fe% & ORIICIZAE L IEDHB AR
ohrk, (N=43,1=0.38,p<0.02) iv)EFRE - EHELEETHY) LSS5
Shghr->-5HDRN, 2HIESSTIEME,. 1FITABTEMERL 7=,

(B8R /&R 3REODRN. ABT - n-SSTIXRE FEMERE L Rt LBEEREL LA EAohE, =
FA-RTRE - EHERLTEEREACH Y LRSS EZHEEL 292 ‘unexplained male factor’

ORI, SERICEE - RHEEL R IHIEET S L NTRRE R, -

28 TZ7HE—=X7 A b O FAERKIGIZ oW ToKkE

OhniggE, MRE—B8, FARTHRF, PEHT, BEY= R
(HFHIRBEA T2 > & —)

PEAE, AHEGRICBT 2 BHERFO 5O 2 S8BT 280 H 5, DL D IR ENTE-IE

R, B EE AT T A5E . TORBKICEHET A ENEETH S, TR IEHR -
HELT, M) TWATA vk, ST R &5 B AHRVED M S UGS 1 & O KRR 8 A

VELRZ PO I ANLND IS DL, T/7OE—XF A P&y M, HFEERE ~
BB BICHRETE, o F BB EE EHBETAZ Lo TV, 4HKk4id. 20 =
FEE & TR TALEL L AR BUs & OB ARG L T, 3R EERA L 11T L7-8E 6 061,

77 1 3.6 mM Pentoxyfylline. 5 0 %JRf1#. Test Yolk Buffer (TYB) D& 4 THiT % 2 BERQLE L,

37C.C0O2: 02:N2=5:5:90DKRETHEL. 1. 2. 4. 24, 4 8EfiEICTrOV—

A7 A MR HCTHE TG % MR L72e I~ b O —)ViZidEarl's Balanced Salt solution (EBSS) TH:
BOREAToIMF R MR D 2. 4 BERETIE. 3.6mM pentoxifyllinefL FA F- 13 control & Hh~

T7 270 —XEFEEICEEY & o772, 2 4 BRMETIE. 50% Folliculer Fluid L& -3 control & 1,

RCT7 70— AMEFFEICHEHEE LD, 4 8EEMMETH. 50% Folliculer Fluid ALEAE - 138 & H~

TT7 27— XERFEICEMEE & 572, 3.6mM pentoxifyllineL B - Cld 4 BT Cld 7 2o ¥ —

AAEAHE