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SPECIFICITY OF TRANSEPITHELIAL MOVEMENT
OF *H-ANDROGEN IN RAT SEMINIFEROUS
AND CAPUT EPIDIDYMAL TUBULES EXAMINED BY IN VIVO
MICROPERIFUSION AND IN VIVO MICROPUNCTURE

Masanori YAMAMOTO, Yoshikazu TSUJI, Hatsuki HIBI
and Koji MIYAKE

Department of Urology, Nagoya University School of Medicine,
Nagoya 466, Japan

Abstract: Proluminal movement of 3H-testosterone from peritubular space to intratubular fluids of the adult rat
testis and epididymis was studied by using in vivo microperifusion and subsequent micropuncture of seminiferous
tubules and caput epididymal tubules. Tubules were perifused with Minimum Essential Medium containing *H-
testosterone. To determine if androgen movement is saturable, 40, 80, 160, and 320 . Ci *H-testosterone were
included in the perifusion fluid. Radioactivity of 3H-androgens in the intraluminal fluids was determined at 1 hour
after perifusion. Transepithelial *H-androgen movement in the testis was linear (r=0.64, p<0.001, y=0.27x-4.7).
The movement of *H-androgen across the epididymal epithelium was saturable (Vmax of 326.7 nM and Km of 396
nM). To determine the effect of estradiol on proluminal androgen movement, estradiol at 10 times the concentra-
tion of 3H-testosterone was incorporated in the perifusion fluid. Androgen uptake in the epididymal tubules was not
affected by addition of estradiol to the perifusion fluid. These findings support our previous observations that pro-

luminal transepithelial movement of 3H-androgens in the epididymis could be mediated by its binding to specific

intraluminal androgen binding protein (ABP).

(Jpn. J. Fertil. Steril.,, 39 (1),1-5,1994)

Introduction

The mammalian testis and epididymis provide an
important environment for spermatogenesis and mat-
uration of spermatozoal). The principal components
of this environment are androgens which play an
essential role in the regulation of spermatogenesis and
controlling the epididymal metabolism and epididy-
mal epithelial secretion!23), However, there is little
resolution about local mechanisms that regulate
androgen movement across the seminiferous epithe-
lium. It has been recently demonstrated that by using
in vivo microperifusion followed by micropuncture
transepithelial movement of 3H-androgen in the epi-
didymal tubules occurs against a concentration gradi-
ent® and is subject to competitive inhibition®). It has
also been revealed that H-androgen movement

across the caput epididymal epithelium is completely
returned to normal in the hypophysectomized rat sup-
plemented with FSH or LH9. It was therefore hypoth-
esized that intraluminal ABP is an important factor in
maintaining transepithelial androgen movement in the
epididymis®. The objective of this study is to deter-
mine whether or not proluminal androgen movement
across the seminiferous tubules and epididymal
tubules is altered by various concentrations of H-
testosterone in the intertubular compartments and to
determine if proluminal antigrade movement of 3H-
androgen into the caput epididymal lumen is affected
by addition of estradiol to the perifusion fluid.

Materials and Methods

Rats
Adult male Sprague-Dawley rats (440-670g;
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Dominion, Dublin, VA) were maintained in a con-
stant temperature (22C), constant humidity (50%)
vivarium on a 12 hr:12hr light:dark cycle. Food and
water were available ad libitum. They were allowed
to acclimate after shipment for at least one week
before experimental use.

Isotopes

The following isotopes were purchased from New
England Nuclear (Boston, Massachusetts): 3H-testos-
terone (specific activity: 55.2 Ci/mmol, M.W. 288.4)
and '“C-polyethyleneglycol (1*C-PEG; specific activ-
ity: 15.0 mCi/g, M.W. 4000).

In vivo microperifusion and micropuncture

The animals were anesthetized with Inactin
(sodium 5-ethyl-5-(1-methylproryl)-2-thiobar-bitu-
rate, Byk Guilden Konstanze, Hamburg, Germany;
100mg/kg body weight) and prepared for in vivo
microperifusion and micropuncture of reproductive
tract tubules as previously described®. Briefly, a testis
and epididymis were exteriorized in a 35C testicle
holder and stabilized in 2% agar. A small area of the
immobilized testis or epididymis was exposed and
covered with mineral oil. The tubules were perifused
in vivo through a 100 x# m tip micropipette inserted
through the tunica albuginea. The perifusion fluids
were lissamine-green dyed Minimum Essential
Medium (MEM; ph 7.0-7.4; Gibco Laboratories,
Grand Island, NY) containing 13.3, 26.7, 53.3, and
106.7 u Ci *H-testosterone/ml (240, 480, 960, and
1920 nM testosterone, respectively) and 1.3 2 Ci'*C-
PEG/ml.

To determine the effect of estradiol on proluminal
androgen movement into the caput epididymal
tubules, perifusion fluid containing MEM, 26.7 y Ci
H-testosterone/ml and 1.3 y Ci '“C-PEG/ml was
supplemented with 4800 nM estradiol (10 times the
concentration of 3H-testosterone) or with 1% ethanol.
Estradiol was dissolved in 1% ethanol. Priming and
sustaining perifusion rates for the seminiferous and
caput epididymal tubules were as previously
described?.

Intraluminal fluids and adjacent interstitial fluids
(perifusion fluid remaining in the peritubular space)
were collected by micropuncture at 1 hour after initi-
ation of the sustaining perifusion in the experiment
using perifusion fluid containing radiolabelled com-
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pounds alone. The perifusion continued for 1 or 2
hours and fluids were collected from the epididymal
interstitial space and lumen at 1 and 2 hours after per-
ifusion in the experiment using perifusion fluid con-
taining radiolabelled compounds with ethanol or
estradiol plus ethanol. Cell free fluids were obtained
by centrifugation and aliquanted as previously
described”. Each fluid sample was analyzed in tripli-
cate for 3H and '*C radioactivity.

Analysis of data

Net proluminal movement of isotope into the caput
epididymal tubules in the experiment using perifusion
fluid supplemented with ethanol or ethanol plus estra-
diol was calculated described below. Since “C-PEG
is essentially excluded by the blood-testis and blood-
epididymal barrier® it was included in the perifusion
fluid as a marker for contamination of seminiferous or
epididymal tubule fluid by blood or interstitial fluid.
The proportion of interstitial '*C-PEG found in intra-
luminal fluid was considered as contamination from
the extratubular compartment and was subtracted
from the proportion of 3H-androgen entering the
intraluminal fluid. After correction for background,
the counts per minute (CPM) of '“C-and 3H-/50 nl of
each intraluminal fluid was divided by the CPM/same
volume of interstitial perifusion fluid collected at the
same time period. The quotient was multiplied by 100
so that the final data reflect the percentage of per-
itubular isotope concentration appearing in intralumi-
nal fluid.

Chauvenet's criterion® was applied to all the data.
Where appropriate, the data were analyzed by an one-
way analysis of variance, followed by Duncan's mul-
tiple range test. Statistical analysis between the con-
trol and treated groups was done by Wilcoxon
Rank-Sum test. A p value of 0.05 or less was consid-
ered significant.

Results

While 3H-testosterone was the steroid perifused
around the intertubular space, it is known that 3H-
testosterone can be partially converted to 3H-dihy-
drotestosterone or other *H-non polar molecule over
the time course of the experiment*”); thus we subse-
quently refer to *H-androgen (s) in the various fluids

rather than 3H-testosterone, per se.
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Intraluminal 3H-androgen concentrations in the semi-
niferous tubule lumen in the presence of various con-
centrations of >H-testosterone (3H-T) in the perifusion
fluid (PF). Each value is the mean & SEM of n=9 ani-
mals. These values were increased in linear fashion
(r=0.64, y=0.27x-4.7,p<0.001).

Intraluminal 3H-androgen concentrations in the
seminiferous tubules were linear (r=0.64, p<0.001,
y=0.27x-4.7) (Figure 1). Intraluminal *H-androgen
concentrations reached approximately 156 nM at
highest concentration of 3H-testosterone in the perifu-
sion fluid (Figure 1). Intraluminal 3H-androgen con-
centrations in the caput epididymal tubules were
shown to be via a saturable movement system (Figure
2). They were significantly higher than those in the
seminiferous tubules at each 3H-testosterone concen-
tration in the perifusion fluid (p<0.05). The apparent
Km and Vmax values were approximately 396 nM and
326.7 nM (Figure 2).

Intraluminal 3H-androgen concentrations reached
approximately 300% of interstitial androgen concen-
trations in the caput epididymal tubules (Figure 3).
Proluminal movement of 3H-androgen into the caput
epididymal tubules was not inhibited by addition of
1% ethanol or 4800 nM estradiol dissolved in 1%
ethanol to the perifusion fluid (Figure 3). In control
and treated groups,movements of 3H-androgen across
the epididymal epithelium were not significantly dif-
ferent between 1 and 2 hrs (Figure 3).

Discussion

The present study has demonstrated that movement

of 3H-androgen across the seminiferous tubules is ele-

TRANSEPITHELIAL MOVEMENT OF *H-ANDROGEN
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Saturation curves of intraluminal H-androgen concen-
trations in the caput epididymal lumen in the presence
of various concentrations of 3H-testosterone (CH-T) in
the perifusion fluid (PF). Each value is the mean +
SEM of n=9 animals. The apparent Km and Vmax val-

ues were calculated from graph.
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Net proluminal movement of H-androgens into the
caput epididymal tubules at 1 and 2 hrs after exposure
of perifusion fluid or perifusion fluid with 1% ethanol
or 4800 nM estradiol dissolved in 1% ethanol. The dot-
ted line indicates the value for equilibrium between
interstitial and intraluminal isotope concentrations.
Results are compared to control and are expressed as
percentage of peritubular 3H-androgen appearing in
intraluminal fluid. Each value is the mean £ SEM of
n=8 animals.
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vated in linear fashion when 3H-testosterone concen-
tration in the perifusion fluid is increased, but intralu-
minal androgen concentration at highest perifusion
3H-testosterone concentration was 156 nM which was
significantly lower than that in the caput epididymis.
Turner et al. demonstrated that there was relatively
minor proluminal movement of the 3H-androgen into
the seminiferous tubule lumen®. Intraluminal 3H-
androgen concentrations in the seminiferous tubule
reach approximately 10-20% of peritubular 3H-andro-
gen concentrations®. More recently they have
reported that this movement was not inhibited by
competition with unlabelled testosterone. These
results and our present data are consistent with simple
diffusion of free androgen across the seminiferous
epithelium as previously reported®. The restriction of
3H-androgen movement into the seminiferous tubule
is due to binding of androgen in the seminiferous
epithelial cells, thus trapping some portion of total
androgen available for diffusion into the lumen®.
Intraluminal *H-androgen concentrations in the semi-
niferous tubule was variable (Figure 1). The possible
explanation of this result is that degrees of binding of
3H-androgen to ABP in the seminiferous tubule
lumen is considerably heterogeneous and this vari-
ability is related to the different stages of the cycle of
the spermatogenesis!?.

The findings from the present study on transpithe-
lial movement of 3H-androgens in the caput epi-
didymis indicate the intraluminal 3H-androgen con-
centrations are saturable when 240, 480, 960, and
1920 nM 3H-testosterone are introduced into the
intertubular space. At 1 hour after initiation of the
sustaining perifusion of 480 nM 3H-testosterone,
intraluminal 3H-androgen concentrations were
approximately 225 nM which was 15 times concen-
tration of seminiferous tubule lumen fluid (Figure 1
and 2).

Cooper and Waites'! and Cooper!? have investi-
gated factors affecting transepithelial movement of
androgens in the cauda epididymis of rats and has
shown that the presence and nature of proteins in the
cauda lumen may influence the partition of infused
steroids between blood, epithelium, and lumen.
Turner et al. reported that androgen movement across
the epididymal epithelium, but not the seminiferous
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epithelium, was against a concentration gradient and
was subject to competitive inhibition.”> More
recently, we have demonstrated that proluminal 3H-
androgen movement into the caput epididymis is
completely restored by replacement of FSH in the
hypophysectomized rats.® Additionally, present
study has shown that proluminal androgen move-
ment into the epididymal lumen is via a saturable
process when perifused 3H-testosterone concentra-
tions are increased. Thus, our previous work and our
present data suggest that a mechanism underlying epi-
didymal androgen uptake may be due to simple diffu-
sion of androgen across the epithlium and its binding
to intraluminal ABP which is known to be secreted by
Sertoli cells after stimulation by FSH!3),

In the present study, proluminal movement of 3H-
androgens in the caput epididymis was not inhibited
by addition of estradiol at 10 times concentration of
3H-testosterone to the perifusion fluid.This result sug-
gests that estradiol has no competitive effect on prolu-
minal androgen movement in the epididymis and pos-
sible binding of estradiol to the interstitial protein can
not enhance availability of interstitial *H-androgens to
the intraluminal compartment in the epididymis.
Estrogen receptors are present in the rat epididymis
and they may primarily influence the synthesis of pro-
teins by the epididymis which are secreted into the
lumen where they may, in turn, interact with sperma-
tozoa'¥). Antigrade proluminal androgen movement
in the epididymis is not dependent on the presence of
spermatozoa in the epididymal lumen®. Therefore,
present results confirmed that transepithelial move-
ment of 3H-androgens in the epididymis is not medi-
ated by estrogen receptors.

At this time there are several important questions
that remain to be answered concerning transepithelial
movement of androgens in the testis or epididymis:
(1) Is proluminal androgen movement into the epi-
didymal lumen energy-dependent, (2) Is intraluminal
differential androgen compartmentali-zation in the
testis and epididymis due to different degrees of
androgen binding in the testicular and epididymal
interstitial space, (3) Is androgen binding events in the
caput epididymal epithelium involved in the move-
ment of androgens across the epithelium?

Experiments to elucidate above issues are currently




641 H1H

underway.
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ENDOMETRIOSIS OF THE GROIN: A CASE REPORT
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Abstract: A rare case of endometriosis in the extraperitoneal part of the round ligament (EERL) is reported.
This case is believed to be the 40th case on record. The patient had complained of cyclic pain and swelling
in her right groin. The pain and the swelling began a few days before the onset of menstruation, and lasted
for about 10 days. Physical examination revealed a tender and firm mass in her right groin. She had no
symptoms of pelvic endometriosis. The serum CA-125 level was slightly elevated. The pain was diminished
by preoperative therapy with Danazol, which shrank the mass. At the time of surgery, the patient was found
to have a firm mass in the extraperitoneal part of the round ligament. The mass was excised, and endometrio-
sis was confirmed pathologically. The etiology and management of this disorder are discussed.

(Jpn. J. Fertil. Steril., 39 (1),6 -9, 1994)

. system. Endometriosis of the groin is a rare condi-
Introduction ¥ E

tion, and is usually located in the extraperitoneal
Endometriosis may occur virtually in any organ part of the round ligament (EERL)! ~4). Since the
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first description of EERL by Cullen in 1896%, only
39 cases have been reported!-2:4.6.7:89.10.1L12) Tn this
report, we described the 40th case of EERL. This
conditon may initially be confused with an incar-
cerated inguinal hernia. Gynecologists and sur-
geons should bear in mind that endometriosis may
be the cause of a suspected incarcerated inguinal

hernia.
Case report

A 32-year-old single women, para O, com-
plained of cyclic pain and swelling in her right
groin for 6 months. She had a regular menstrual
cycle. The pain and swelling began a few days
before the onset of menstruation, and lasted for
about 10 days during each menstrual cycle. Physi-
cal examination revealed a tender, firm, and poorly
defined mass (2cm by 1.5 cm in size) in her right
groin, just above the inguinal ligament and 1cm lat-
eral to the right pubic tubercle. She had noticed no
change in the size of the mass upon movement.
There was no palpable inguinal lymphnode, and
there were no abnormal findings in her left groin.
Vaginal and rectal examinations were negative.
Ultrasonography and magnetic resonance imaging
(MRI) produced negative findings for endometrio-
sis. All of the laboratory data were within normal
limits, except her serum CA-125 level (41 U/ml) ,
which was abnormally elevated (>35 U/ml). The
presumptive diagnosis of endometriosis of the right
groin was made, based on both characteristic symp-
toms:pain and swelling during menstruation and an
elevated serum CA-125 level. Danazol (200mg two
times daily) was administered preoperatively for 2
months. The pain in her right groin diminished by
Danazol treatment, and she was admitted for
surgery. At surgery, the inguinal canal was entered
by incising the aponeurosis of the external oblique
muscle. The entire mass of the extraperitoneal part
of the round ligament (Fig.1) was then completely
excised. No inguinal hernia was present. This mass
had no apparent spatial communication with the
pelvis. Endometriosis was confirmed pathologi-
cally by the presence of endometrial glands, with
the endometrial stroma surrounded by fibroconnec-
tive tissues (Fig. 2). She had an uneventful postop-
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Fig. 1 Note the mass of the extraperitoneal part of the
round ligament. No inguinal hernia was present.

Fig.2 Note the presence of endometrial glands with
stroma surrounded with fibrosis and chronic
inflammation in the mass. Magnification:X 100

erative recovery. Since the patient had neither fer-
tility problems nor abdominal pain, she was not
subjected to laparoscopy or further investigation.
Two months later, she had no complaints at men-
struation and her serum level of CA-125 was nor-
mal (251U/ml).

Discussion

It is generally accepted that EERL is difficult to
diagnose preoperatively?# mainly because this dis-
ease is very uncommon and the physical findings
are similar to those of inguinal hernia. Actually, a
correct diagnosis was made only in 37.5% of the
reported cases!; many cases were treated as
inguinal hernia or lymphadenitis®. Common symp-
toms are pain that aggravates with the onset of
menstruation (62.5% of cases) and an enlargement
of the mass during menstruation (29.2% of

cases)!!. EERL generally has a preference for the
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right side (37 out of 40 cases) , as was observed in
the present case.

Incidence of EERL is reported to be 0.3%-0.5% in
the patients suffering from endometriosis'-$19), This
disease should be kept in mind whenever a woman
of the reproductive age complains of inguinal symp-
toms, especially on her right side, which are aggra-
vated during menstruation. In addition, the present
case suggested that elevated serum CA 125 would be
a useful indicator for a preoperative diagnosis of
inguinal endometriosis.

Many discussions have focused on the pathogene-
sis of EERL*!113) and the following hypothesis have
been developed: (a) development from ectopic
Miillerian or Wolffian remnants, (b) direct extension
along the round ligament, (c) metaplasia of mesothe-
lial cells, and (d) metastatic spread of an intra-
abdominal endometriosis. However, none of these
suggestions could explain why over 90% of the
inguinal endometriotic lesions occur on the right
side. Therefore, the origin of endometriosis in the
extraperitoneal round ligament remains to be eluci-
dated.

The present treatment for EERL is primarily
surgical excision. The entire lesion must be
removed intact from the operative field in order to
avoid cellular dissemination and subsequent
recurrence). Candiani et. al. reported that pelvic
lesions were observed in 11 out of 12 patients in
whom laparoscopy or laparotomy was preformed,
for an association frequency of 91% (11 of 12)%.
Therefore laparoscopy may be indicated for all
cases?4).
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1B 8 miskith 39(11.6) teronelIDPCHEBLADSPCr —# VT A AT H Y F v
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78 18mIbl F20mik i 29(8.7) REME 2mifEIC 8RB (R 1), BHMICSE
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RBiE FE TR g kS LHfE FSHfE testosteronefE
A 0.0574* 0.3380%* 0.2661%* 0.3800%* 0.5284 0.1489*
TR 0.0398* 0.0051* -0.1056* —0.0800%* 0.0538*
KRR 0.4092%* 0.2596**  —0.4069%* 0.0188*
Fh B -0.1859* —0.3494%% 0.0766*
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#p<0.]  **:p<0.01
3 WERRIIEEL5RLE18T A =5 — DG
— ERRSITIC X BHRET —
beta standard partial Fo P
beta correlation
FSH{E -02788 -0.4334 -03103 317159 p<0.01
TR 0.0228 0.1353 0.1394 5.9058 p<0.05
testosteronefil. ~ 0.0025 0.0847 0.0999 3.0023 ’ NS
et ES 0.0104 0.0500 0.0531 08435 ' NS
= 0.0546 00110 0.0132 0.0516 NS
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R=05539  Fo=219835  p<001
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1. WEARNE II335BNHET L. BEARDOT
¥ 4# 13 14.9% 5.5 (mean= SD) mIC £ K 30ml, /)
0.75mlITH 1) 13 3961 (11.6%), 2 & © 1361 (3.9%),
3B ;2600 (7.8%), 4FE . 4901 (14.6%), 5 . 5861
(17.3%), 6% . 5861, (17.3%), 7H . 2961 (8.7%), 8
B 1 63051 (18.8%) TH -7z (F1).
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DIE TR HHOFHES L UREERZL, 1
B 1 0.1204 X 105ml, 27:11.0+ 18.4 X 108/ml, 38:5.6
112X 106ml, 4% :23.5+21.0X10%ml, 58 : 304+
32.7X108ml, 6% :33.8+30.9X105ml, 7 & © 451+
259X 106ml, 8 &f :49.1+41.0X108/mITdH -7z, F
WREARD 1 2mEARH O LR (1 ~ 346 1, HEE
F12mill E4mRM O (4 ) & ) AEICEEZ R
L (p<0.01), & 512, HHEARE8mEKORE (15 T
i, MBI L THEEIREL R L 72 (p<001). F
72, FEEAMEISmILL E20mIAkm ORE (78 (X, K
AEI8mEARIH DO SR (1 ~ 6 BF) L W ARICEMELY R
L7z (F2).

BT EHFR KEOTHEL L FRERER,
1B 35411.7%, 28 233+259%, 38 205+
23.4%, 4% 36.8+29.0%, 5B . 357+£243%, 6
B 38.1227.1%, 78 1 51.8+129.1%, 8 & | 420+
44.1%TH 7. HEAESmIEKEMORE (157, B &
O10mILL B 12mIRGOFE (3 B) 1k, HFEAEF12mILL
F14mEREOBE (4B I LABEICEKMEEZ R L
(p<0.01), S BICHEATE S mEREORE (1 57F) 131
XY, AEICEMEER L. /2, BEAMEI8mI
UEoRE (7~ 88 3EEERITMENRICH > 7
(= 3).

HIMFELHE HEHEOFHMES & OFEREE, |1
# 1 9946.1mIU/ml, 2% :55+3.6mlU/ml, 3% :
5.94+3.0mlU/ml, 4% :42+28mIU/ml, 5% 4.1+
1.5mIU/ml, 6 & : 3.8+ 1.4mIU/ml, 7 & . 4.0%
32mIU/ml, 8 # .34+ 1.5mIUmITH o7z, HEHEAFH
D2mBRHO &R (1 ~ 38) 13, BEASME2mLl L
M4mERTEORE (4 7)) LV AEICEELZRL, 61
FEEARE S RO (18 T, MBI LEAE
WCEEE R L7 (p<0.01) (X4).

S)MEFSHAE FHEOFHEL & CIFERER, |1
B : 29.4+11.7mlU/ml, 2 # . 17.6+10.3mIU/ml, 3
B 182+10.0mIU/ml, 4 # ©92+7.0mIU/ml, 5% :
83+52mlIU/ml, 6# . 72+3.6mlU/ml, 7% .62+
37mlU/ml, 8% : 60+3.0mIUmITH 7. FFEEHE
S miRT DR (18, B L O 10mILl E12mIF@DOH: (
38 13, WEARDRMIL E4mERE O (45 &L D
HEICEMELRL (p<0.01), &5 ITHEELZATE 8 mIKiil
OB (18 T, B LABRCEEERLL
(p<0.01) (X 5).
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The relationship of testicular size to the results of
semen analysis and levels of serum luteinizing hormone
(LH), serum follicle-stimulating hormone (FSH) and
testosterone was investigated in 346 infertile Japanese
males. Testicular size was significantly correlated with
sperm concentration, sperm motility and serum levels of
LH and FSH. However, multiple regression analysis
revealed that sperm concentration and serum levels of
FSH were factors significantly related to testicular size;
sperm motility and serum LH level were not identified as

a significant factor. These results suggest that the signif-

Flie i

HASIEREE 39% 1%

icant correlation of testicular size with sperm motility
and serum LH level is an illusory correlation.

Analysis of values for each parameter measured in
groups of subjects classified according to testicular size
suggested that the lowest testicular size threshold for
normal testiclar function in the Japanese male is 12ml.
No parameter reflecting testicular function showed any
further increase in value in the group with testicular size
above 18ml.
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WMGOYER, TENBEOESEZNZNIVEETOERELY T+ 4 L CHR LT — 4 Tdh 1) FEFIERD
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(Jpn. J. Fertil. Steril., 39 (1),17-22, 1994)
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EhCGIZ5-HICEHH L - TFERNEOE &, FERER
HDA#E3 ~ 6 HEICHE L 7-FSHEREE, hMGD
ER7 v 7VEB L RN & ORIRD S B4E kG
BAIHTT AIVE-ETO X 1) & % 850 3 5E % 3
A7z, ZOHRICIVRIZ X BiE# % L2400 Lo
SEBNI23EBIEY TH o 72, BWHHTIX, I
3 A 9.1%), BUEAIT6REEA (18.2%), FEN
[EAE 5 A (15.1%), RRABHAE19R (57.6%) T
Hot:. EOTHERIT4 4158, LOFHFER
1341249 1 CFHAEHAM 1269 24ETH o /2
(mean+SD). F 72IVFIZ & % EEOKEBRTIZFEE
WZ17EH, 20 8 A, 3mEL#IE 8 ETH
- 7z. Stimulation!Z £ HIGnRHafif F |2 X 5 hMG-hCG
B VT o7, ARRE 1 BB X Y Buserelin

(Suprecur:Hoechst) %900 .« g/day#X & /ETE L, A&EEL
3 HH & Y 3% HhMG (Humegon, Organon . 150IU/7 >~
TNV kfHIERS L7z, hMGOFE 813 A #E 3
HEBXU4HE% 27 7)) (300IU/day) 5 H HLEL
%17 v 7V (1501U/day) & FAR & L72A%, FEBIZ &
DINEDO UM% ER L GEER L 72, IREE
Dmonitoring33 & hCGH G- O P 13 RIS B H
Wik iE 12 & 2 IR THT % - 7. ERESNRER
A 18mmIZFE L 72 H 2 HAAhMGORS5-H & LEH
hCG5000IU % i 5, # D36HEM £ I ARIEIRIP %
177 o 7. ET{%ldprogesterone 50mg/day (progehormon,
FH) % 2 ABFER S Ltestpack B MBI RO 28
FERTEDLITHFELS. 2 TIIGSOTDH LT
WRIR B EAR D A % SR HI & L, chemical abortion
(ZEEARG 20 & BN L7z, MERT A B ARE X TH
ExXHW.

w R

Cancellation

FISEEA 3 I 9.1%) AScancel & 7 1), $RIVJE
330 TH o 72, cancel AL & TINE DIEIEIZ
LBIMRBBEARTH 7. INSDERIIXT LT
RO EIICE S ThMGD# 5. % & L TaBIERIP
IZE o 7205, RIS ED > 72,
hMG# 5 &
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® pregnant
O non-pregnant

X canceled

i repeat cycles

o
O

0 5 10

i I—E Basal FSH
20 3

15 0 (mIU/mg)

2 Relationship between Basal FSH and No. of oocytes

P 5131231107 ¥ 7 & R O35 R
WO¥EER105+:047 >~ 7 )V (mean+SD) & ik LT
EHEEZIZVDHDDRRLWHEE ZFRD 7.
FSHERE

FSHE:REME X hMG2 5- 8 & OBt %X 112, FSH
HEE RPN L OB ER 2128 T . low
response® 72 ¥ [ Zcancel & 7 o 72 E#id v b FSH
FHBEEA20mIU/MmILL DB TH - 72, FSHOEREE
A15mIU/mILL EOFERIR, FREUIEL 2 fELLT Dlow
responderDFEF IR DBOLIIFRD b e o 7z,
FRERGRER

FRINT IR L 7oA 54T 22 v, JRAEY D D RRIEEE
1380% A ETH o7z, FRAUPEUT 1 fE~ 15z b7z
), 52443 (mean*+SD) TH o 7z. hMGHR5 = LK
B e DR %X 3 12787, low responderDFER T
IFhMGOFE 58 & 1 L T b I T e 3,
FFHRBALIZ D DR S b o 72, HIRFIIIIMG
PIT Y TVUTOHRGETRIPICED, 3@ L
T T & BICOARED b,

FENENEE

hCGH%5- H \ZRERE B S T 12 T8 & RIRBT
WicHH L, NESRS RO KEL 2AMETON
JEOT AR A FH L7z, FHllEI 3 mm~17mmiZb
7210 8.44+32mm (mean+SD) TdH - 7. X 4 [ZFHUR
BeETENREDES LOMBEERL TV, 6 mmbh

T OREAD K} 1Zlow responder TH V), 7mmIL T D
SRR GIERRD S e o 7.
Pt 0% -
FHEEBEZ R T, FRIICE - 7230F 8 1
E DL _E DR fE 2 EAE ©H M7z 27 B ISR &
T o7z, 6 BUCERRMIEIRARZL, TDHH5
BIDGHET L, 1 FIDHEIRI0E TORETH - 72,
FRRRIEIRS, SIS RBAEY ) Zh2h222%,
185%Tdh o7z, AWEEVPLEL LD LX) HIIE
BRI BAE R £ DD EPHEDFEIZZRD 5T,
FHRERONEFHRREEREHEIVTRHER
HoNhhorz, K2 IEREL L FHTRAHO T
— Y OREERL WA, FHMEHMGT » 7V
B L ST ENERIE NS UEIRER31197
¥, 115+ 1L.5mmIEEIREI13.6 687 ~ T,
78+27mmTad ) ZNZFNMEB KT LA EE
D7,

£ K

L ORIEEEIE 22 EE*P, BEAOKD
LKENE L % bR EDTD5HEREADERA
PRELRDBOBINVEITITHAL L TR
END. HADOERD LA DI THFEDPET
L, F-MERIEATLIZ IR HMON, 20
CLRIBEICODHEERONDLID, EERE A



20 (20) I Atk HARESE 39%15
15 (o]

No. of oocytes

1 o] ® pregnant
13 O non-pregnant
12 X canceled
1
10 ©

9

8 °

7 O e

6

5 oe O

4 [ 000

3 o (o] 0] (o}

2 O 000 o o o

1 o 00 O (o]

a3 3¢ ¥ No. of Ampules of hMG
0 5 10 20 30 hMG : 150 U/ Ampule

X 3 Relationship between No. of oocytes and No. of Ampules of h(MG
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X4 Relationship between Endometrial thickness and No. of oocytes

TARNEREIGERIFON vy TLOFEOH L H EOR W, IVEETIZ & BIEBIZB VT FABEOHEN S <
EEROMIZ, Nk & 2R OET L v miR M), ERICLAHIEE L IT TV EHEZRO DR
LEEWEZESIMbD L - EE ICHELEE 7S W, HROLARVTHSL LBET TICSHOMGERIC
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B> Toocyte donationH¥T 2 H AL TV 556, FEERI|Z
Daniel & {37 E & QU TIXEIRIZE & % 2 o 72 E4E#
BACEEZOIN Zdonate 35 Z L 12 & Y EAEIFA
LEFEDOHEEDITH PR EHREL TV
B, SOITINENCHE D HEDHOETIZIIOZLIC &
LEDETICHRT 2 LHHER L TVE, Zoftic
b AR DIHEDED 5N, oocyte donation = Z A4
bR A R low responderd® A 233 2 RN 2 GRS
HEOBMbHE. LA L5 HAKTIXoocyte
donationlZ B E TIXFED LN TB LT, RICHFT X
N LTHHARAIEZITANIZLL, ELER
ThHREEREbL R, F0OZE2BT 2 40
EEIR A DT b 1240 UL _E DIVE-ETD IG5 E 1A
WZoE#MEr L7z, BRI E LR WERITIESH - 7278,
FSHEERE(E, hMGH5-E, HFEUI, TENKROE
EB LU ZDHEBEREDOBNI NS, ED X9 BIEF
B R L L CEYL > 2 RES L7z, FSHEREE X
PIEOTF F PO ICHT AR B SO
FTEEbNTW5S. F7zRichard 5 1319 IVE-ETD B
XHRES I HEOFSHIEIC L Y K& ERFENS
ZEEHLPIIL TS, S OBECIIFSHEAS

%1 Outcome of IVF treatment over 40 years of age

No. of Patient 23
No. of cycles 33
No. of retrievals 30

No. of transfers (transfer/retrieval) 27

No. of retrieved oocytes 4.0L3.4
No. of cleaved oocytes 3.0i2.3}
No. of transferred embryos 26*+1.7 Ja
No. of pregnancies 6
Pregnancy rate (/ET) 22.2%
Ongoing pregancy rate (/ET) 18.5%
a:Mean =+ SD

40 LA _E DI A2 AIVE-ETDO B

(21) 21

15SmIU/mILL FOETIZ17.0%DHFRERA15~
24.9mIU/ml T139.3%,25mIU/ml T 133.6% & FSHE:R
BERTHICONERFBIIERICET LTS, &
DT & h SFSHERMEIZIVFOREREZ FHIT 59 2T
BRZIEEIC 2D LRI TWA. SE0FEkL D
& T b FSHAEAS15mIU/ml % #& 2. 5 fEB IThMG L2 &t
THRBHEL, WIICES $TIZE L DWMGER I
ZE L7 F7220mIU/mlEL EDFER] Tldcancel BE AT
HinL 7. FSHEMEE, hMGLER, HREUIKORE
I ENEFNEELBRIVREN. T2 bHDHFSH
EBEDE VS TIZhWMGO L EE I HEINT 51 Th
Ed, RBUIBOBINRHER OB IZRD 5T,
WoDHEZEMTITLHERTH o7, WMGHRGED
SEREYRER9.3+1.9, FEFIREIRA13.6-6.8L
ZICRFEMEEESTED LN, $-4012T7 ~
TNV L ZSEE LERNICEFREIZEED ST,
hMGE DB HE DHFCTRIFTE 5 L ) IR OFLE
PR D—D D&M E 2 bz, BFRICEL
TR EZRHOEG D% L WED /2D DK b F5H
ThW., SEFERICESTA2RTFL LTFERED
BEXIcowTEH LIRS M 72, 6mmPL T, 7~
14mm, 1SmmPAED3EEIZHT B L, 6mmblTORF
LR TEERD21%t HOTWAS, 6mmllTD
BEOHTIL 1 B DAL E OhMGIX 58 THER
ST & 72231571 b low responderDFER] TH -
7o, HEREIE 7 ~4mmO B2 IR b, &
BOPBEOHREIE 8mmTH - 7. FEREDNHE
FRTR L RIEREOREZIVHEL AN S,
Jerome 5 XD FENBEOE & L OIFIREE T
L, 8 mmPL T TIREIRGIA % { FEIRBI D94%H
100mmZ B2 B THo7-EHMEL TS, 25
|2 PIEA% DStriple line#k A 2 MLITIE /N ¥ — » DIFHR
ERBVWIEERLTWA, SHEHECE DT
— Y LARE R o AHBEO I - - b F
BLRRRTH L LERSN.

322 Comparison between pregnant and non pregnant cycles

pregnant cycle non pregnant cycle
n=6 n=24
Mean No. of retrieved oocytes 6.21+2.6 4.0+38 NS
Mean No. of h(MG ampules 93%19 13.6£6.8 *
Mean thickness of endometrium (mm) 11.5+15 7.8£27 Fk

NS:not significant, *P<0.05, **P<0.01
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TEH

407% % B 2 B B AERIR A DIVFD Bk In _F 12 13BR
RHsb., L Leho45ROME 5 1. FSHEE
BMEAISmIUmILL T TH 5. 2. BEOMGHRS5ET
3L OISR TE 2 NeRIF 22 FT 5.
3. TENBEOE ST SmmEERs, Doy
il TEMIERR L AT T E S, ok
BIEFNIA L CII BB ICIVE-ET 2 A 5 R & TH
LrEZON.
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Results of in vitro fertilization in women
over 40 years of age

Masanori Yamashita, Park Kyong-Rim,
Kenji Morita, Masafumi Nonogaki,
Tatsuji Hoshino, Norihiko Okamoto,
Hayato Shimada, Yoshiyuki Ono,
Masanori Ikeuchi and Eisei Takashima

Department of Obstetrics and Gynecology,
Kobe City General Hospital, Kobe 650, Japan

Kenichi Tatsumi
Umegaoka Women's Hospital

The results of thirty-three IVF-ET cycles from twenty-
three patients over 40 years of age were analysed retrospec-
tively. Six clinical pregnancies were achieved at the preg-
nancy rate of 22.2% and the take home baby rate of 18.5%
per ET. In the pregnant and non pregnant group, the number
of hMG ampules were 9.3+ 1.9 and 13.61-6.8 respectively,
and the thickness of the endometrium were 11.5+ 1.5mm
and 7.8 +2.7mm respectively (mean =+ SD). In the number
of ampules of hMG and the thickess of the endometrium,
there were statistically significant differences between preg-
nant and non pregnant group (p<0.05, and p<0.01, respec-
tively). In all pregnant cases, basal FSH levels were below
15mIU/ml. The basal FSH level, required number of hMG
and the thickness of the endometrium were considered to be
good predictors for the success in IVF. As far as the patients
show the basal FSH lower than 15mIU/ml, respond well to
hMG and have thick preovulatory endometrium, we can
expect a good pregnancy rate in the IVF-ET over 40 years of
age.

(Zft 1199347 H 9 H)
(H 1 19934E9 f27H)
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BREMAEE DR K & iGHE 2 B 5 HR CRAK 3 BEIORER FICEE TR 5 Mz AT
5 4E LU ED3TBIOAFRER T (Fefafk - HLAPUE - JiHUE - Hicardiolipin IgMUE) & -, AEEICHEL
TEEERIT o7z, ZOER, RTPIEEITYERET - HLA class IFUR DO 3LF - DR 4 PURRA - HAEHL
KRB IAEE L BRAFETH o 7245, Picardiolipin IgMPUARREESNE 2 L LSRR TH o7, $72H
CHERE L RAERERE 24T AEMNEERTH 72, HEEIAEELRALLESEGTEHNTH-
7 E OB RS MG L ) FERERE SIS CEREERNEro 7. DEOKELY, BB
W S M- BREMANED TRIIABE L A U ERICED 2 EFEREZRE L EZ oMW, AFEL
D HCHRERY L AEREREVAH LB REL ET A I LN ko, BERERETE L
FEGEREIEH L TV AEAIR Y ¥/ ERBHPRIE R E RV E VREOBEIBIE 5%\, Lizd> T
BEREMEAIE ORI LSS A L v e E 2 bz, E612, FRERERE DT 40, KRS
'+ AHLA Class ITUR DA KB L 75 L W ROAPRET 2 EHERr BRI RELEZ LN

(Jpn. J. Fertil. Steril., 39 (1), 23 - 31, 1994)

#

TEZ BRIV S0 — RRAE, BAMISE IR
ENBXHICEKE, NECEL L HIIREDOESE
FET72h%, BREICE L Tldluteal support DT R I F
STEA L LTHEATOWLRWERTH S, T2, #
BEMEAIESE & W7 3 15 R RASBAEAE DR R 216
FEICOWVTHRHENTWAS LITVuniEn, e
IR REMEASIE 1R (B B AEFERIEF I RE D
i@, Ty:c;bg’ %@Jﬁ1-14).1(3?Sﬁ?ﬁ&lﬂ,l},m,li-l&ﬁf
R S o0 d 2 AFIE (BEME) L FROKE L
MR L C&A Lo L, BEEEAERE IFERRAIZHE
PROBIZIZES B VDO TERAED A S = A LT

[l

ABRELFE—CTII R, SVEMEHERL TE/.
D EDR#ED S £10, BEICBHT S 7o iretA
HEDAEERT %2 RN, AEEICHE LEEOK
BEBRSLCREOKRERZ O ICEBETZEL
v

MR EFE

19914EH 51993 TH 2 ) = v 7 2 FH L
72BEOLZDPTSEUE (&REITE) ONEHMEE
L, %79 =vy 7 cHEfLM1ELLEOEEREEDS
HY, ZOHEPRI3 B gVER5EE, FER
HER, MEBMNZE LAY IARERFICEE @
BB | 100mmHg i 1E F B0, T HIiEE
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BoRELL, WEBKIE D 60mmH0ll To10),
BBT- 3 ~ 0 Day®estradiol{ . 100pg/mlLL L9109 f
KERIRRAEL.6cmEL _E 7 v LB IR i F2.0em2 L)
919, Huhner-test : JEB)#F- 5 i LA_L <d400f5#8E >
9100 BBT+ 5 ~ 8 Day?® progesteronefi . 15ng/miL) -
1019 NEEHATE | BIELR L) 2SI L R fEREL
TV D29 HASEDITHI % 35 & L7z (K1),

0 O 0
O O O e R
000 O e 8 ;gﬁﬁ
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ejeeo 0@
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AHEHAR
° o}
ooe oo O
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OO0 eeoOel
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ket
K1 RSNSOI, F#7% o0
T

CD%POLEID LR R T REHED 5
N ho 1239 FIC OV TEROMREZHIWE LT
BBT+12Day (luteal support\ZHCGH#A| % E4F L T 5
Wi 1B L E ORI % 51 T202)) TR-FIAEIZ T
MAHCG% #fll%E L 7-.

U EOMEITH L TEEDEED ) 2 121k
(Kf#) - HLA GRIR, class UL, class IHUJE ; DRI,
DR2, DR3, DR4, DRW6, DR7, DRWS, DR9, DRW10,
DRWI1 (5) , DRWI2 (5) , DRW52, DRW53, DQW1,
DQW2, DQW3, DQW4) - Hiti%HLik - HIDNAFLLE - T
cardiolipin IgMJLIR % FH7-. BB A DAFRED
FHEIZHE o THLA class IPUR % Joid < 2 L L3t
LCWBIERNIZIZFR) Bk (7 42—V a v
LA ET0mID M A 5 1) 2 3ERk % 48, 28 B
E4l% 17—, HIRESIEZ3E), F/2, U
HKEAE 57— ATo 720 ODIFEDE L e o
T2 IPREE NS D o 7EBINC I3 ) o SERFSAE - e
OF %177 o 72. HLA-DRAHUEARAB] - Hild
& - Hlcardiolipin IgMFTARG B 11425 (v 4 7,
7.5g/day, AEEAH L AT, HIRBOLE12E ) #
9% AT 572, HLA class IHG R % Fi7 € 2 DL 3k
A L PR, $icardiolipin IgMELK 51 2 & B

RE b
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(DR 4 RABID—ER % &) IZIXGVHRE % []8E4 5
72O\ S R 2 Tl o 72

w R

Al D376 D BEHSERE L 72 FEE TR A% 7
Lo e AR ERIIRIBITH Y, HphEH L
TARRE A OB 1345%I12 % 5. LirL, & T
DJF WAL EF ISR ORI TO IR T
3% <, F2TOREREDFR—FHPORER T
FHE EN2DIF TR VO T, EBROEIEN AT
FEDOBEEIX L W EERICAR L NSNS, 22613938
HIDBBT-12Day DHCGH# 13 7 K ¢ 72 I it 10mIU/m1LL
F200% 7R L7 REBIA34 1 (87.2%) 12 K A 72 (X 2).

FPARBRERT 25 Lof R 2 k5, jetafk
B CIEEEA 2 B 5.4%, WFhbFE) 2, FER
REEZONDLHTIL MeATOravwF ois
TLEI 1B (2.7%) (2388 57z, HLA class IFLE O
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L]
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a .
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¢
o8°

2 YERMONLR T RE %2320 % b5 72ER]
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FH6E1HLH

AT 3MELL L G 5 1) H%37.8%, 2 184%39.7%I2
B oM, AEE (RFEGRERE) O—ILOBHT
HETH 5 2 B EI367.5%2 7% 0 AalkET L 72HT-0
HATIRRELEETH 72, HLA-DRAIEIRAH L
297%THo72. &5, HOHKROTEIUAR
#(316.2%, HiCardiolipin IgMIUAR R I189% CTH
o7 (X 3).

LFRTFOEELFHRDL L, BRORFEATLE
BHIE51.3% & @y SO/, REEEIZHLA
class IFLE L4 4 i + DR4FUEIRA + P HUARR
7% & UNIZHLA class IFUEUEEA 3/ + HUBHURG 14 +
BEHED 3 I TRRAE DK 1 FITH - 72, EERIZHLA
class IIHUE 364 2 L F3LA + DRATURIRA 25 b
% <, R\ THLA class IFUE 34 2 HLL L34 +30
Cardiolipin IgMPLAFGEDM A G DETH o 72, A
BRERNTFZ2HLEVERIIHLTH2162%TH > 72
(X 4).

Fa I3EETHND L) IZFEFERIERE OZRIC
|3HLA class IFUR O FKIF TOAET L Y KO AR
HSAEMEHOBGFEELEZTWA. ZOBIH
Mo, KOZHIAET L FEPUFEE L KigoLFE L
DERERR. ZOME, KT 4EELR PR %
AT HBEIIRIFOIEEIL 1 BLLTA987.5% & &%
D, 2MiI3125%T3IMU ERTFEL o7

BREMEAHE DA EIER F

(25) 25

3MEOEE 2 A 5366.7%, 1 LT 5933.3%T,
3ELLERTFERE LD o7, £ 252 2T T
FTRTIMLULLILHE LTz (H5).
RICEHEREE R L7, ITEHEOEEZMD
FHRFHNRET L7z, FBERBEICOWTIIIINLRE
REBRIE R B AR ARG 7 L OB OARIEARRICE F
LEBEBLVWABETTOLEZAFIRIZET LT
W\, HLA class IFUR O 3L 6112 D T B
T3k »SEk#HE, DRATUBERA LEHL T3
SEBICIEE RN & U TS ik, Relok) %
BRFEHE - Ses bt g, BUsPiiE % v L PiCardi-
olipin IgMPTIRR M & BAHE L T\ B EBIIC 1L e 25 L
MR AT o 7205, 2EAFFITIZ, K LERkE
Hh, SR 2 SERREME - S0 AL T &1 9.1%)
, SRS BRI T 3 6 (27.3%) THERASAL, W
NLAERZEE L. WEIESTGEED 14
9.1%, TEIUARREEERES) Th o7z, 3L L3
TR vk, EEGFEEEEAEN 14
(71.1%), K1) ¥ SERFEHE - 524505 0 H A C 2 4
(14.2%) CTHIB % S, WEIZERY) »/ EkiEH (DR4
PURGRA EHER), 24558 $iCardiolipin IgMELAE
RG] T 16 (7.1%) Th -7z, &TOHIHE
HBERIL36.0%TH -7 (M 6).

KOADRAE L TV HUEREE T, 3MHEULE

BE2BGA%) i
$5754 K152 :
0% » lsupozzoipiers) 50% 100%
3
L ik ] 2875 L 33689.2%)
HER Sigee T 3ELLE 14 BI(37.8 %) 1 [BLLF 12 BI(32.4 %)
DR4 HiE 25 11 51(29.7 %) JERE 26 FHI(70.3 %)
[EIER] s
A Bt 31 BI(83.8 %)

FEtET B
(18.9 %

#1 Cardiolipine
IgM Hifk

REtE 30 F1(81.1 %)

X3 GRS B OAEER T BUREE
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HLA class II#i/E 2 {BLL LR +BIISIRYE + EREE

~ t\ _+_
HLA class I#E2 BELIEXE T 27 %)

TUEIERETE 2 B (5.4 %)

FiazriEmstE+ | HLA class D#UE 2 ELL LA + DRATRRE +
#: Cardiolipine 1gM TR 1 il (2.7 %) | MBILEISHE 161 (2.7 %)

TSI +EREE 1 B (2.7 %)
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-i O0000000|a Al
Alijmilo coooo oo |2 2o
ibisfilocoo oo oo |4 a2
afjmlilocooo000Q|a 2
s cias;tll?f‘\.lﬁ afllmpflo HLA class II?"'% 222 #L
aliiat oofﬁ%ﬁgﬁo » alo|e s (168.2%)
ajifafilo OO 0000 223
aflisfilo coo oo 0 0|s s
afiimilo oooo 0004 2o
% loooooooo ?
HLA class T#E2 EL EHH + DR4 #EEAE 1 5l (2.7 %)
#i Cardiolipine 1gM #i&B51E #i Cardiolipine 1gM#L{&btE2 B (5.4 %)

B4 WREREMATERE O EFRER FEHE

100%

o0 of
Class TiEerss [N3 (L1 14 5I(37.8 %) 7 %)eee 1{ELIT 12 5I(32.4 %)

24@ £ 1 41(12.5 %)

60..---
lo.noo..l
o

418

3@ 2 .7 % peccceccce 1{ELITF 5 #(33.3 %)

218 3 fELLE 8 f(100.0 %

mes —————————————— _ _— _——— "~ ____—____ _3
118 3 fELLE 5 $1(100.0 %

e ————— e
mL 3 {BLLE 1 £1(100.0 %)

5 RIFIZB1T HHLA class TFUE DA & RO ARE T 2 FHURE OB

TIERIBDEREARERETH o 71285, HUEK KB L7248 < D) v osskBRi LB X L7-. DR4
PR T BT L7zh > THIBEERIET L, off PUBIRA B DY B LTI 361 (27.3%) THIR 25
DIEF TIIILIRA . L T e v (7). 1EDER B L72A%, 160(9.1%, HLA class IHUE 3 18 3L4
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A study of factors associated with
habitual abortion in patients with
unexplained infertility

Takashi Kano, Masako Furudono,
Keiko Okuyama and Misako Ishii

Kano Clinic
Osaka 542, Japan

In order to elucidate causes and treatment in functional
sterility, we studied factors of habitual abortion (chromo-
somes, HLA antigen, antinuclear antibody, anticardiolipin
IgM antibody) in 37 patients who had a history of an infertil-
ity period of 5 years or more but had no evident abnormality
of infertility-related factors for at least 3 cycles. When an
abnormality was found, the patient was treated according to

HREMAIHE O R E FER T

(31) 31

treatment used for habitual abortion. The results pertaining to
different factors showed almost the same incidence as that of
habitual abortion seen in chromosomal abnormality, com-
mon possession of HLA class II antigen, possession of DR4
antigen and positive for antinuclear antibody, and a 2-fold or
more higher incidence in positive case of anticardiolipin IgM
antibody. Compared with habitual abortion, many overlap-
ping cases of autoimmune abnormality and homologous
immune abnormality were characteristically seen. For the
purpose of treatment, SAIREITO was just as effective as
was shown in cases of habitual abortion. However, more
viable babies could be obtained in cases complicated with
autoimmune abnormality and homologous immune abnor-
mality than in those of a single autoimmune abnormality.
These results indicate that unexplained infertility in its strict
meaning is mainly due to a reproductive immunological
associated with implantation, and presents with a complex
immune abnormality complicated with both autoimmune
and homologous immune abnormalities, as opposed to habit-
ual abortion. Since implantation of lymphocytes and adrenal
cortico hormone therapy are not indicated in complicated
cases having autoimmune and homologous abnormalities,
SAIREI-TO therapy was considered to be the main treat-
ment of choice for unexplained infertility. When a homolo-
gous immune abnormality is diagnosed, it was considered
that the number of HLA class II antigens which are pos-
sessed by only husband should be of greater importance
rather than the number of their common possession of HLA
class II antigens.
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28.1+£6.3/% (mean+SD : LU F[F4) ). FSH20mIU/mL
PLEDORFERED 5\ IS INEEEE B #HEG) (POF) i3,
1861 CTd » 72. = OPOFEED FHFSHAH (£48.5+
334mIUmMLCH o 72, F 72, LHOHEREE X170+
13.0mIUmLTH - 7z. —7F, POFB L UV A &ZFHILL
NoOBEMEREET A LEbREZBAOT—%
(n=230) T logZ e L, F¥HE L IEH#H P (meant
328Dy KB &, HIRE R FHFSHAE 13 7.0mIU/mL
Tholz. F72, FSHOERBED EHHBIL, 507
599mIU/mL & £ 2 S 7z, [FREICHESNE IR A O
IR M ILHO E M & B &L, FhFh,
32mIU/mlE & U094 5 11.6mIU/mLTdH - 7= (FE 1).

ELTIwEEbh sl (KIS

HESR FE A D SRR 9T O I %8 1 % log M2t 3 L T3 746 T4 5 (n=230) A 4 : androstenedione

mean (M) M=£SD M=+3/2SD M=£2SD
LH (mIU/mL) 32 1.3-7.5 0.9-11.6 0.6-17.8
FSH (mIU/mL) 7.0 5099 43-11.6 3.6-13.8
PRL (ng/mL) 43 2.8-6.5 2.3-8.1 1.8-10.0
A4 (ng/mL) 0.89 0.58-1.36 0.47-1.68 0.38-2.08

£2 BZHHAGWAZ V-V 7BRECINVERINLRE. SHOERIOVWTRALOFENHE SR

(mean+SD)
LHRH7 A b TRH7 A b
FT androstenedione
LH (mIU, FSH (mIU/mL PRL (ng/mL
Ga (mIU/mL) (mIU/mL) (ng/mL) (pg/mL) (ng/mL)
w154 304 A 154 304 155 304
POF  33.1 170 615 914 486 674 797 43 438 370 0.77 0.81
n=18) *£74 £130 *£625 *+1062 =+£334 *516 *+641 +17 £270 *+21.1 =+035 +0.56
PCO 240 173  103.8 133.1 8.1 13.6 164 5.8 39.8 321 1.97 1.90

n=32) +45 74 =£650 £836 +20 =£49

HPRL 279 50 182 207 69 102

ME 149 430 +129 +149 +26 +47
0=37)

OHP 300 39 166 196 57 178
@=15 *67 +29 *143 *159 +28 =£37
BT

Koy 2715 54 282 332 63 99

YIFE +65 +31 =+£201 £227 +25 =40
(n=16)

+60 36 =£172 *139 =095 +0.59

11.7 182 686 596 1.18 1.03
+59 £113 £295 £253 =+0.70 +0.50

94 57 1103 907 0.75 093
+47 +22 =£161 192 =£020 +047

115 4.6 311 246 4.38 1.59
+47 £17 £167 *+143 =175 +0.37

POF : RLZPARES X OB A FER]  PCO | N4 5 M M DF B hE B e RE 151
BPRLIE: R 70 T 7 F VIIAE  OHP : EMEE 70 5 7 F VLA

FT: 7Y—T7AMATHY
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PRLE L P A 4 DIEF#HFICOWTIE, R1LIIRT
BHTHAH CLTICERR).

(2)FSHIEH, LHEME (12mIU/mLLL L), LH/FSH>2
DEEM R TEIERES ), NTIhFHLTE
Ha v R HERE e & Bb N B ER (PCO) & L THiE L
72. PCOEEDFHFSHAEX8.1+2.0mIU/mL, *F¥LH
12173+ 74mIUmLT & > 72, = D320 F 3141 i
LHRH7 A F TG ER L7z (21).

PCOEEDH b, &7 ¥ Fuay YIffE (Ad>1.7
ng/mL) % o 725 D216, b WERIZ1EIT
otz Lo, Fifh, LHE &L ZOMOBRANMIC
BLTIE, &7 Fasy v I5EDEMRE S IZERE <,
L HhEREO o/, LIcho> T, PCOEELRK
ORABEIZF2D L THo 7.

(3)PRL10ng/mLLL E O EPRLIMFE X, 376 TH o
72. %3, POFE L U'PCOHE|ZPRLIOng/mLEL EDFE
BNIAFAE L e Ao 72, FEPRLEE & BRAMA D REB] D
TTRHT A F DFEE % logZetf L TFHili§ 5 &£ TRHE
AT OPRLEYE 1343, 155 1442.9ng/mL, 305514
37.Ing/mLC, IEHEHPE L Tmean+t32SD% & 5 &,
1553 100ng/mLEL |, 3053-1%85ng/mLLL I3 fE

Ak il
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PRLIMJE (OHP) & W L TL v &z 57z 3&3).
Z OFHIERETIE, BRAEF DS B, 1561H0HPL
fleshsz. $72, POFREICIBIOOHPH HEEFh T
7z. EPRLIAJE S £ UOHPEE D Z OO FEAfE 1L 552
D@ THoT-.

(4) HESREHIEBIICOWT, A4 %3FMliT5 &,
A 4 DIEF#HBHIZ0475 5 1.68ng/mL & % 5 72, FTi,
5B BEE (0.5pg/mL) LU F DEEBIASI9BIFEAES 5 720,
BEEMNIZ, 5 OFER %0.5pg/mLe L Tmeant
32SD% & 5 &, 27pgmlbh BIZ S %57 » Fa
FUMAEL LTEWEEZ LN, ZOHEHETIII6
BlAET Y Far v fECES Lz 2, Zo%k
HEC R % L POFI18%IH 1 4 (5.6%), PCO 325 #1214
(65.6%), TEPRLAEFI37HIH451 (10.9%) (287 ~ Ko
FUYMIER - Tz, KROXHIZ, FTE A 412
FIZRIEOHEY S 525, &7 » a7 v ERES]
FziE, B 2 ICFTEMLOMER &, S IZA 48
MNOSEBIDHFAET A, T2, NSIWERNPCOIZBITF
&7 v POy U MERERICIE, FTOAD LR %2R

3 TRHS00 2 gBE#IC L APRLIEOER & LTL v
Ebh bl (RS

100 1 FSH (ml/ml) BRI S 0 9P KL 90 1 O P E N % logZE 1 FH L
TRIETHS
75 1
z mean(M) M=£SD M=+32SD M=+2SD
E 501 =
E PRLA!
E (gl 3 43 2.8-65 2.3-8.1 1.8-10.0
25 1 1545 429 244755 184-100  13.9-133
305 371 214-645 162-850 123-112
0+ T 1
15 30
minutes
4
= : « PCO
300 E 3 ¢
U’ o o4 L ] 4
£
e : % % & s
= 200- S 2| o a%%, i B
£ ¥ bt o5
T » 11 2™
= 100+ s | e
2 8P
© 5
0 : . . :
0 7 . . 0 2 4 6 8 10
0 15 30 free testosterone (pg/ml)

minutes

1 PCOfEROLHRH (100« g) B4 12313 %5 LH & FSH
DK (n=32)

M2 ERO7Y)—FAMAFOYET Y FORT >
3 v oHME
PCOJER 3@ TR L 72 (n=358 PCOSERidn=32)
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THREFIIED > 72, PCORBRW2ET » Fay i
FEREDOMOBAEZ K 1 ITRT.

zZ B

ARBREHLHVIIAEE, EEARY L %%
LEFZEOEFRELT, BODLELITEETLLDT
HY, TNOHOEFNIHT LTI, ASMFENERIC
DVWTHEREZIT) Z LT L, LAL, FEBIG,
R, BARBLUREELZEREL, /2, NZ
FRLEFHTR, & 5ISBEEENTEZER Creal timeT
‘woniEme, EARARCEENEERZ DD,
W) 7 P B ERR IR ZE % 5B L TV 5 O ASHIR
THb., I THEFEL L, AREEBLIUOAED
EGEBI LT, A2V -V ITIKREELT
LHRH test, TRH test3 & FEa, P2, FT, A 4 D[F]EF
HIEZRITV, WSRO IC BT 5 REO B
BElco ZEt L7z,

INLOBREERITHIHE, TTERITNEZ LG,
A#REBIZB T ALHRHT A F DRATHTH 5.
A, AEOD HEFIIIIIAMIIC, $EARE
EFITIE, HATEA FEMICLATF RO Y
T ENDEBL T B2, KBERES ICHTL
A, BENERI TH o 72 ) BAEYTH o 125461213,
[FEERIE L7-2E2 B L UP, DfEIC & ) FEM O RIZ 74
BT—hE) pHEL:.

AERESESI O 5 HHEIRE R 2 FFofEBI D RV E ~
fE% EHEE L Cloghifats, FHEEZEHRL, F¥
5 3/2SDUANE EFHHE L7z (E1BLUES).
CNOIERMEEIEEL LT, R2IRT L) 2RSS
WIRRE R RTEFOBFER LV E EEZHL,ICL
7.

FORER, SREFIDRBIZEASPDERENRER
ANz SFICLHEE ZEb o wWET v Fa i Y IiLiE
W44%\AFFE L, F72, OHPI34.1%TH o7z & h
Hlid, A7V —= FELTINSORERIT) Z
EDEEWAIRE SN, ARG L2 IEEHEE
DBERIIAIERERES TH 555, LH, FSH, PRLIZ
DWTIRIEFEFBAIIOWTHRE SN TV AE E FR
T o739,

ZDORAZ ) == FHRAET, TRHEMIZ L %O0OHP
FHEBRSEE B VDS, &7 v Fus v E & i
ZFOWERAEZIFET SN TR, LL, 8K
BEAET &2TOHPOH A Z LiZHOENTEDY,
TOESZ ) TFUHBERNTHLETIRELH L Z
EPDARZ) -V TRAETHLMILTELZ L
WBERTHA., /2, BLHOPCOX 23 HERICIE

NS WAEN TS EEDRINVE A ) -7

(35) 35

hMG-hCG® % \*12GnRHa-hMG-hCGHRi: % 4 5 =
L%, HHEETHE EAT R ORAE L Bbih s,
—%, LHO LR EEDRVET ¥ Fu & v ME,
ELIZA 4 EREHED R WFT ERERIDIFREIZ D W
Tix, AHTH 5. FTIZIIEICBIT AEERITIDD
Th<L, BIBEBAT7 y FurvEgks, M
FOA4 RELVEVFEEZ7 97 ~ (SHBG) D& & [
rhsd s EBbh b, PR L OBRIIAHT
HEHH, SROBKFHCL Y, LHERZEbRVWET
v vagy s EERILS, AR RZZEE A,
POTHETHIENHLPLERY, PCOTEE fE
BUEHD D TR, A2 ) -V FREELTTVF
arrERHETAZEIIEHTHL EEDNS.
Pk, NOWAENRZZEE BT RIVEY
A7) == TREOFKEFRIIOWTIRA,

eI LOLIHIN 7 — BRI THITEN
7ARRHED & CHREH T O RIZRHE L 7.
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1) HlfEt, SEEE, KRNET, LHRHT A b O
DL RN, ELIF  56:867, 1989

2) Speroff L, Glass RH and Kase NG, Clinical Gyne-
cologic Endocrinology and Infertility. Williams &
Wilkins, 1989
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Efficacy of hormonal screening tests
for the patients
with menstrual disorder or infertility

Osamu Ishihara, Yoshiaki Ihno,
Masahiro Saitoh, Satoru Takeda
and Katsuyuki Kinoshita

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

Three-hundred sixty-four cases of patients with infer-
tility or menstrual disorder were investigated with one-
point multiple hormone screening test including LHRH
challenge test (100 . g), TRH challenge test (500 . g),
assays for estradiol, progesterone, free teststerone and
androstenedione. The screening revealed the relative
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incidence of specific endocrinological disorders as fol-
lows:premature ovarian failure as 4.9% (18 cases),
endocrinological polycystic ovary syndrome as 8.8%
(32 cases), hyperandrogenemia as 4.4% (16 cases),
hyperprolactinemia as 10.2% (37 cases) and occult
hyperprolactinemia as 4.1% (15 cases). This study sug-

Al At

HAARESEE 39515

gets that the one-point multiple hormone screening test
is recommendable for the patients at out-patient clinics
for infertility or other menstrual disorders in terms of
the unexpected high incidence of these specific disor-
ders.
(ZA$:19934F 3 H22H)
(3:19934E 9 H28H)
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KlinefelteriE fEEAF D EE R AR ST

A Clinical Study on Klinefelter's Syndrome

SIRKFERAERULR AR

R B B E wm ok B = oM B M
Toshiyasu AMANO Shuji TOKUNAGA Tadao UCHIBAYASHI
Kb &
Mitsuo OHKAWA

Department of Urology,School of Medicine,
Kanazawa University, Kanazawa 920, Japan

19854FE 1 H £ D 19934F 4 A ¥ TORNZ, G RIR7E|2 CKlinefelterfiE AL & W S 721561120 S Mg %
Mz 7z, ZOER, Rmikid, 47XXYAN1460, 46 XY/ATXXYDS1BITH - 72, FIZHAERNT 2 #D 551

BTHY, NEBITIHFEHREE, 20N TIIIMERS 2 & 0 FEIEE,

2000152 530 TIRA

HEX EFRE L, ZhUETIIMEBOBIE P ICARERER & B0 SN, ROWEMIZIE, RABITT
A b AT O NITI%HEAE, LHIZ58%H B, FSHIZEH A 70 1 FIDAMITRCEEE R L7 KEA
BIEEHUNS L, SPIDOBBMETIIHBT 20T, 5SHOBEMEETIE, B ESertolififzn AT,
FfE, WL, WHLB L ORE TOLeydigfila DA AT S 7z, SUHERIT, BRI, 5,
FRZHRER 0RO bz, BRI, BABIO) b 767 A AT 8 ORI Tbh/z. %
THEEIBUIIADEZKIE L, 1 BIORESE (R S,

(Jpn. J. Fertil. Steril., 39 (1), 37 - 41, 1994)

##

19424E, Klinefelter5 12 & ) gD E 4, 19544F,
Jacobs 5212 & 0 MG B AR D EE A3 S ML 7-Klinefel-
terfEMRHEIL, — BT ALD02%IZFBDH 5 & &h
TWw3d, Salbhbhid, YENEZZEDH L
Yty (AR 12 C KlinefelteriEBEHE & BT S AL72 15611
DWTERRIMRE 2 MR 72D THET 5.

WERELUAE

19854F 1 A L D 19934F 4 H £ TO 844 7 AMICY
BAREZZ LI-BEDI B, A (leucocyte
karyotype) |Z TKlinefelteriEMRHF & W & 1721561 % 3¢
SL L, BIKFTR, ASWITRE X EEEICD &
MET R IR 72,

bl

w R

ISIER DORAEEOINIE 1 ITRTIELT, 15
B 1451547 XXY TH Y, 1 Bl A A6, XY/47 XX Yt
(21g,11q) DEHF A 7 %R L7z,

MBEHERIZ, 2B 551 Tho72. 2B LY
4D 2HE, WTNOERRBEO- O LR %S
L, FAYIM GBI T KlinefeltersfEfERE & 2T X
N0 THAD. 205290 3FE, BERE
T, THEAER EOGRMRETE* EFHELTH
N, 29 036mETOTHIE, NTEL FFHRE L
Tz, &1, 9B LSEE TO 3HIE, MR
D WIIMEY S ORBATUR %523 L, Klinefelter
FERE L BT S N, WRBEEOERIZL D, EFD
B2 W) B SN (K1),

N wATR L, ANRO261% K 136H, 52+
AT 02 (T) & 3BIAEE, MHO106] (77%) HYEAE %
RL7z. BMERIVE Y LH) &, B ABI1260H 5 4]
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£ 1 DZHEER, TR REEB L UAHHRE
i EF REOAR BEEE T LH  FSH  PRL BHFRE
ml ng/dl  mIU/ml mlU/ml  ng/ml
1 31 infertility 47XXY 3.0 670 411 46.8 36 -
229 infertility 47XXY 20 2050 481 63.7 3.1 -
330 infertility 47XXY 25 167.0 93 28.6 120 -
4 33 infertility 47XXY 0.6 237.7 13.7 743 70 -
5 36 infertility 4TXXY 1.9 1508 1094 61.1 8.7 .
6 20  genitalanomaly  47XXY 1.8 4410 73.8 75.1 120 -
7 41 others 4TXXY 1.0 165.6 445 63.7 8.8 -
8 20  genital anomaly = 47XXY 1.6 39.1 ; ; ; -
9 35 infertility 4TXXY 1.6 66.0 55.1 672 55 -
10 29  genital anomaly — 47XXY 1.6 2860 1256 97.3 106 RV RRE, ISR
11 4 migratory testis ~ 47XXY 15 50.8 6.4 56 5.7 EREREE, BURAE
12 2 migratory testis  47XXY 0.9 50.8 22 24 11.3 g;ﬁg%ﬁzﬁﬁ’
13 39 others  46XY/MATXXY 79 631.6 25.5 19.0 . FRZEE, #R
14 51 others 4TXXY 0.8 283 7.1 279 13.1 FERTF U9
15 36 others 4TXXY 1.5 123.8 43 334 23.6 BT 2= T
BEHAE, 761 (58%) HFMEE R L7245, RS (age)
HIVE ¥ FSH) (EEHF A 7 DIBIOAERE O &0 E =
FlidwFhdb&EEEZ R LA, 708727 F >~ (PRL)IZ =0 o
BLTiE, RABINBIORE TIEWTN S EFHEE " 8
AL7(X2). %d, THIEFETH 72360 14k
EYA 7 RER], fho 2 FUIREREAL, FhERE 30 o g
B R I20FADEF TH o 7. 200 6
TERERE TR LTI, BIRIAE % APk L 722Bl & Bk <
BADUBIH, 2BIAFE S DT 2 FR R 7245, 1161 107
TRTHRIITEETH - 72, B ? : : :
BHEAROWETIX, EFEFHBEL VIS, wiprkery  genial iy ol
BKOKEDPS72EFA ZERTLIIMDOATH > 72 tstis anomaly
F1).
B NFEBID 8 B R E AT S RS, W S ]
NbETIRON o7z, EWA ZHERITIE, 1 Chief complaints and age

FFEC L 2RSS AEETH - 7205, BIZIRE~
V=D X BRIV IARTE I TR TR & 1,
SLDOIEREREEEH B DD EER SN2, Bz
TRE, R &2 A0 LIERITd D FEEA I
FERTWERW,

EAERIE, AE1IFIZED SHICRfTShTw
7o, AN A FEFI OB R OFIGIE, Wb R
(2 Sertoliffi L D AT, ZEHE, MMELB L WL
D72, BB T, Leydighfan#éEA 380 5 h

7o, FANROREMEEG T, BHEEMNICgem
cellIFZD 5N ah o7z, ZBBEAETIE, BEAKRI
getn AR AR |2 CKlinefelteERRE & BT SN2 A,
BRI & LTHEAT L Tz,
ERRBIIER VISR T I, NETIER R,
ZIRRE, WA TIIHR, EMEFRRE, FREZEAE,
FERTF VIR EIRED LN,

HEEICELTE, /NEFITIREBZEOATH Y,




FERH 64 1A 1H KlinefelteriE {5 DR (39) 39
(ng/dl) - (mIU/ml) (mlU/ml) (mlIU/ml) T
700+ 140 100+ " 251 &
5 o 2251
600- 1201 . - . 20
500+ 100+ @ 175
. o) a6 604 154
e o o 125 3
| T 401 A
o300 | o 3 01 o g & 10 8
200. 3 w| 8 751 o
20+ o) o
100 8 20{ | © =
] é 2.5 i 8
g 1o} S SO i
P33 I, - (o J I - o)
|| —— =20 4———r -20+——— 2.3

I : Normal range

2 Serum hormonal levels in patients with Klinefelter's syndrome

FRAICTOMAEEZ Y252 L L, THIEHEY
BT A2 FETHL. BEETTOEZ A, FPH2
BOEFITIE, 4 COBETHREORZ SIIIE
BAETHY, FVEMEIERLTBLT, 45
BITIZ12% T TOEET, HEAEIX1.5mIA™2.6ml,
Ti350.8ng/d17%108.0ng/dl & 72 o TV 575, BFEMDFE
RZFE D TR, RABTIE, FERIELTT
DIMHEEZ ARV OTHAEEELEZIT) Z&ICLT
WA, BHEDE ZABMRIVE Y REefBEOUE
L 8B LT, SERMTORTEHRE: © /G L
TWh. THIFABREROMPTEIZ, THEHICE
EANTWLEIE, EFTRIEZ TOLEREIRDS
Wahs, SRS S ICoONEMERLA. B8
S OEV 2F 2R 6Bln ) B, EEIFEIN
CTR#ELTWALDIE, 36T &Y, EYTH
FEEORE L L RTIDOEEZ LN, /2, T
WFEEHOMBEANLE, FSHICBIL TiE, kg6l
HTOHEN TS TH oz L EZ L NBLEERIZB WY
T, EEELZbDF 46, BEOEEFTH-72d
DN 2HITH o7

X5, BFHLIIH LT, AIDE LAALT
WA, BEDE A 3IBIORRE LA 1 FITLE
RDHER I N TS,

Z =B
A TldKlinefelerfEERE L, 2 HLL EoXY kL

1 EU EoY§akr H LMo onbsbD L
ENpY, SREO156F 145D GbkiZ47, XXY T, 1
B 5%46,XY/47 XX Yt (21q, 11q) & EH A 7 R R L7z,
46, XY/47XXY DEY A 7 (ZKlinefelter FEBEREDKI 9 %
ICEDHHNEY, bbb ORRE L 7-ERNE, P
X R, FTEELRSD, FRIZHEED /2O
FREF AR, MBREOFHIMO 720 BE % M &
NZ3FEDOBHETH L. BEOKE JIFIIEF L47X
XYBREZEDIZIZHHE T, NHWFMIZLT, LH, FSH
BLUPRLWTN D EFEAR L. BRARIIER
WATTH A A%, RV TR T OFE 2 R

LTBY, HREEMICATEFEE L4TXXYD
KlinefelterSEERERE L OFPEIMET L EHEZD
h, BERZEW,

ERRIC & ) EFRICEDED SN2s, NEFIE
HUEHEOBMERICER SN, 20EaE a0l
LOBE PO RUMORE 2 ESHENRE T
FHRICBHTENS,. & 512201085 5301
TIE, BIEBERREYHIZZL, T LofE
B CTII MR RE & I IERRICEEORE R IR
EREZHTENDS. T L9 ZKlinefelteriEBERE B E
DIZHEREE TR E ORI, BUHOERILDE
RLEELTHHETE DL BN,

—F, NEEORMIASHAL L, EETEL LV
TRFEOERBAFREDOIER, EHTFEDITI%IC
Yuft (R FH A b N F DL A KlinefelterfE &




40 (40) KEF A

HTh, ZHTETIITINDREMERED D L 3
GO BARFEGERET D - 72 & DIEHH 59, 4D
BB, AN % 3R 2 A T & BT S L7 E )
D76, ZHETRE & B & EBIAT10661 5 - 7-.
INHDFEFITHT L, 43 L b gt T L
THE5HY, KlinefelteriEEHE % fk L T 7z gEM: D
BETER. ABRERTH 5\ WIEZ R TEESIZ
13, ATEBERE T SUEIHE & Ye B AR & R L
TIRETHHEELD,

PGWAAINZIE, 46, XY/4T XXYDEH A 7 fEfl % &
&35, MHTAIEFEZR LA, Z016IE
FTRTH Y, Mo ABI106id v b ElE%E R
L7z, TERDHE T D KlinefelterfEBERE B Z T HTAS
EBEEZRTDOOVLELENERD LN 569,
KlinefelteriEEHE T id, HiH OLeydighifi D413 3
2500, HFBEOBEM % < Leydighlia Dtk 12
BWTEBIHE CHED D VD, TEEAREL X UEAT
THRB I EELOEEIET L TR0 EZ 5N
b, L7ehoT, THEARBEESBEREFIZBW
TIEETHEZ/RT OO LRS-, LHIZE L T
WrE S N7z ABI1261% 7 BIDSEE %2 R L7229,
FSHIZ 1260 EH A 2 D 1 Bl % &, MBI EEZ
AL7z. TS OFTRIIEROHE L FAETH - 72
6)

51T, BEOKES, HEFTRICELTY, 46,
XY/ATXXYIEBIAMOIES] & ) 5 TREEARATK &
<, DIFPICHETEEOLUH, HHEEIEFITNE
{, BEFICHEFIROON Lo, BEAERT
b, HAT SR 4ER & b RHIE O FLE &
U'Sertoliffifizod 74 % 528, H'H T D Leydighlifig o 1a 5
BHOLNTZ. THhOEDFTR L HEROHED &L FHT
HY, RIETIE, THWMIZEHICERELRITLH
REVEEERE LT, 47,XXYDKlinefelterfE R &
TW S NIHEBNCIE, FERAERIIMIT LRVt e
LTwa,

A OFTIT B B ARIEBEREO GPHEICE L T
&, NEOERRE, RATOHERS X UEHmE
ROBEESED T SNz, Akl S DD56H 0TI 2
BIAMERRIERAEFRE L THY, LSOO L Dk
BRETH o720, BEERBEEE T, BROBENE
LCEWD DIEIREBEBEOMTREM L £ 2, Jfbafhii
AR TLTbLweEZ oM. MR ES
DOSIDZKIEFID AL N—REOFAER L ) HEIZ
FWEDOHREYSH Y, AEAKS N, FHiA
RAREBEZICORERBETH LMD ZE T
RETHA). b1, FTEYFOHES I,

HARESEE 39%15

FHE B OB THIIEDS T IO, SHBAE
BOFRELWINT 2 L FHEN, SHHEDL SR
LTLBbDEEDbNA,

KlinefelteriEEIE DIGEHRIIDOWT, ERHRAEICEI L
TR CESTH D, 46 XY/47XXYHEST
HHREPBROONTER L W|ESINTEB I, 47,
XXYFEBITH ZHETEL 2T HERD H )57, H
WATROMERIIER L E X LN, TORFHEEC
BAL CTid, TG L DI RMMEEH, RERMN
% EDQHEMNEZT TR L, L IR TR
HREPTRIND L) B LRI EEE R
bbb, L Lo THFEIHT 5 KIS, fEF
BIUCEND Y, NFWFHIICOLH, FSHASIE#HILY
LHDRRHEOFTEDOLOHATH N, SEDD
NONOFERSIZIIRABTH 72, TS IEH—
HBTHTEFECEIARLESF THEIEEZRTLDLEE
Ao, TG O®R, MES L CRWERICELT,
BREFIZ LA ARIVE Y LRVERIE L 225
BTHIEPEELEZ N

19854F 1 H £ V199344 A $ TO84E4 H ARICY
FHZ TKlinefelterf EFERE & W & N7 156112 D S G
Zhz, WTFofEENZ N7,

DRI TIE, 1612546 XY/ATXXY & EHF A &
THh), Mho14F1i347XXY TH - 7-.
/NRBITIHERBREORBERIZ, 20ART2ETIE
MR EOBERNERE %, 20082 530 AT
EAERE R, FNLLE Tl B R P IC A e
FELBHT SN
N WFBINIE, TIZEABI TIET7%HMAE % 75
L, LHIZS8% A EE% /R L7275, FSHIZEH A 7 D
1EILME S RTEEE R L.
HHRBROWETIE, A ZEFATIIMO DD
LNRRRENBOD, EFIEFRKEL VLM
INE oz,
SIRABID ) B 7 BN THRFEHEAAT DN, BT
ZHEIPUTIIAIDZKIE L, 15 OREE | IRA
Eant,
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A clinical study on Klinefelter's syndrome

Toshiyasu Amano, Shuji Tokunaga,
Tadao Uchibayashi and Mitsuo Ohkawa

KlinefelterfiE B HE D ARRT

(41) 41

Department of Urology, School of Medicine,
Kanazawa University, Kanazawa 920, Japan

Fifteen cases of Klinefelter's syndrome, examined at
the Department of Urology, Kanazawa University Hospi-
tal between 1985 to 1993 were reviewed.

Karyotype analysis revealed 47, XXY in 14 cases and
46, XY/47, XXY mosaicism in 1. Age ranged from 2 to
51 years. The chief complaints were undescended testis
in 2 infant cases, genital anomaly in 3 early twenties and
infertility in 7 late twenties to thirties. Three cases over
39 years-old were unexpectedly diagnosed as Klinefel-
ter's syndrome during urological examinations.

Serum testosterone levels were low in 77% of adult
patients. Serum levels of luteinizing hormone (LH) in
58% and follicle stimulating hormone (FSH) in all the
patients except mosaicism were elevated.

The volume of testis was very small in all 47, XXY
cases, while the testis in a patient with mosaicism was of
median size between 47, XXY and normal testis. Semen
analysis performed in 8 patients revealed azoospermia.
Testicular biopsies were performed in 5 patients includ-
ing 1 infant case, with no spermatogenesis observed.
These results were the same as previously reported.
Therefore we do not perform testicular biopsies as a rule
at present.

Undescended testis, dementia and syringomyelia were
associated with Klinefelter's syndrome. Seven adult
patients were treated with extrinsic testosterone. One of
these wives became pregnant after artificial insemination
with donor semen.

(BHF 119934 6 A 2 H)
(53 1 19934E 9 A29H)
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DETECTING THE INTRACELLULAR Ca STORE IN CHEMICALLY
SKINNED UTERINE SMOOTH MUSCLE FIBERS IN MICE

Kiichi KANAYAMA, Koichi NARIAI, Tuyoshi ENDO
and Yuzi SAKUMA

Department of Veterinary Medicine, College of Agriculture

and Veterinary Medicine, Nihon University, Kanagawa 252, Japan

Katsuhiro YABE

Department of Legal Medicine, Saitama Medical School,
Saitama 350-04, Japan

Abstract: Skinned fibers were prepared in the uterine smooth muscle of mice for use in determining the

presence of intracellular Ca store. For taking in Ca?* into the intracellular Ca store, Ca loading was applied
to specimens of skinned fibers obtained by chemical treatment with saponin. After complete relaxation of

the specimens, they were allowed to react with caffeine in the external solution free from Ca. As a result,

tension was generated in the chemically skinned fibers of the uterine smooth muscle. The generation of

contractions clarified the presence of intracellular Ca store that released Ca?* in reaction with caffeine.

(Jpn. J. Fertil. Steril., 39 (1),42 -45,1994)

Introduction

Natori!'D developed skinned fibers for use as a
muscle model that permits free control of the intracel-
lular environment of the muscle according to the con-
dition of the external solution. After several subse-
quent improvements>), skinned fibers of the skeletal
muscle have been frequently used as an experimental
model of contractile proteins and sarcoplasmic reticu-
lum (SR). In the smooth muscle, however, investiga-
tion of contractility by the use of skinned fibers was
initiated fairly later, in the latter half of the 1970s9.

The contractile characteristics of the smooth mus-
cle considerably differ according to the organ. Unlike
the skeletal muscle, the smooth muscle has two routes
for the supply of Ca?* which is needed for contrac-
tions, i.e., release from the intracellular Ca store!?
and inflow from the outside of the muscle cell>!9,
The presence of more than one route for Ca** mobi-
lization is thought to have created differences in the
mode of contraction of the smooth muscle and in the

degree of involvement of intracellular Ca store in
muscular contractions among the smooth muscles.
The presence of intracellular Ca store in the smooth
muscle has been demonstrated using skinned fibers, a
physiological model of intracellular Ca store, in tae-
nia caecum only®!?). There has been no such report
on the uterine smooth muscle.

The presence of intracellular Ca store in the uterine
smooth muscle has been suggested, because treatment
of the muscle with carbachol after K-contracture
resulted in generating contractions!'?). The purpose of
this study is to demonstrate the presence of intracellu-
lar Ca store in mouse uterine smooth muscle using

skinned fibers.
Materials and Methods

Muscle preparation

Bundles of longitudinal muscle of the uterus from
mature diestrus mice weighing between 30 to 32g
were used. They were kept in Locke's solution of the
following composition!®: 154mM NaCl, 5.6mM KClI,
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1.8mM NaHCO3, 2.2mM CaCl,, and 5.6mM Glu-
cose. The solution was neutralized with NaOH and
brought to pH 7.4. The bundle of muscle fibers,
0.5mm in width and 3mm in length, was mounted
horizontally with one end fixed and with the other
connected to a force transducer (TB-612T, Nihon
Kohden Co., Tokyo, Japan), and isometric tension
was recorded.

Preparation of skinned fibers and experimental pro-
cedures

Before muscle fibers were chemically skinned,
the response of intact (unskinned) muscle fibers to
a high-K solution, in which all NaCl was replaced
by KClI in the Locke's solution, was examined.
After high-K contraction was recorded, the solu-
tion was changed to a relaxing solution (G2) con-
taining 105mM K-methanesulfonate (K-Ms),
20mM piperazine-N, N'-bis(2-ethanesulphonic
acid)(PIPES), 4mM MgSOg4, 2mM ethylene glycol-
bis ( 2 -aminoethyl ether)-N, N, N', N'-tetraacetic
acid (EGTA) and 4mM adenosine-5'-triphosphate,
disodium salt (ATP). Ca2* in the storage site of the
intact muscle fiber was then released by 50mM caf-
feine in G2 solution. Saponin treatment was carried
out by keeping the specimen for 25 minutes in G2
solution containing 150 p g/ml saponin (Wako Pure
Chemical Industries, Ltd., Osaka, Japan). After the
saponin treatment the muscle fiber was washed with
G2 solution. The muscle fiber thus chemically
skinned was then loaded with 10* M Ca?* in a Ca
solution weakly buffered with 0.1mM EGTA for 4
minutes. This Ca solution contains 20mM PIPES,
4mM MgSO4, 0.1mM EGTA, 4mM ATP, 10 M free
Ca?* and K-Ms which is in a volume necessary for
bringing the ionic strength of the solution to 0.2M.
The apparent binding constant of the Ca-EGTA com-
plex was considered to be 2.10 X106 M- 9.

Tension of the muscle fibers developed by Ca load-
ing was relaxed in the relaxing solution containing
0.1mM EGTA (GO0.1). 50mM caffeine dissolved in
GO0.1 was then applied to the skinned smooth muscle
fibers. The tension was measured and displayed on a
recorder (RTA-1200, Nihon Kohden) through ampli-
fier (AP-100, Nihon Kohden).

G2, GO.1 and Ca solution were neutralize with
KOH and brought to pH6.8. The solutions used in this

K. KANAYAMA et al.
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experiment were not saturated with Oz. This experi-
ment was carried out in the air-conditioned room the

temperature of which was regulated at 20C.
Results and Discussion

Figure 1 shows a contraction curve of the smooth
muscle specimen before and after saponin treatment.
All of the three muscle specimens used in this study
showed similar findings. In the presence of 0.1mM
EGTA, 10 M of free Ca penetrated the chemically
skinned uterine muscle to be bound to the contractile
proteins and to generate tension. Therefore, the treat-
ment of the smooth muscle with 150 « g of saponin
for 25 minutes resulted in satisfactory skinning.

Since the Ca loading solution contained 4mM
ATP, it was predicted that Ca?* entering the cyto-
plasm in the muscle fibers was incorporated into the
intracellular Ca store of the muscle specimens. When
after complete relaxation using a relaxing solution
(GO0.1), the muscle was allowed to react with caffeine,
tension was again generated. As the solution (G0.1)
containing caffeine was Ca-free, there was no possi-
bility that extracellular Ca?* was involved in the gen-
eration of tension. Therefore, the generation of ten-
sion was due to the release of Ca?* stored in the
intracellular Ca store as a result of Ca loading. Thus,
this experiment revealed the presence of intracellular
Ca store in the uterine smooth muscle of mice using
skinned fibers as an experimental system.

Kyozuka!® treated non-skinned intact rat uterine
smooth muscle fibers with caffeine following incor-
poration of Ca?* into the intracellular Ca store. As a
result, no tension was generated. However, the find-
ings in our study clearly demonstrated that caffeine
released Ca2* in an amount sufficient for the genera-
tion of tension from the intracellular Ca store of both
the intact and skinned fibers. Therefore, the intracel-
lular Ca store of the uterine smooth muscle of mice
has physiological characteristics similar to those of
taenia caecum®!2) and of the sarcoplasmic reticulum
of the skeletal® and cardiac? muscles.

In the smooth muscle, rather than Ca?* release from
intracellular Ca store, that of inflow from the outside
of the muscle cell seems to play the leading role for
the amount of Ca2?* needed for contractions®!4.
Therefore, tensions generated by caffeine are not
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Fig.1  Time-course of tension development in the same preparation before and after skinning. The experimental solutions were

applied as indicated at each arrow. Caffeine represents the application of 50mM caffeine and saponin represents 150

g/ml saponin application. W represents washing with the relaxing solution (G2 or G0.1).

thought to exceed K-contracture of intact fibers.
Although the findings in this study do not identify the
site of the intracellular Ca store in the uterine smooth
muscle, those of other studies”® indicate that it is
most probably the sarcoplasmic reticulum.

The duration of Ca loading to the skinned fibers in
this study was 4 minutes. When the duration of Ca
loading is longer, it would be possible that the tension
subsequently generated by caffeine is increased. On
the other hand, long-hour Ca loading may result in the
manifestation of Ca induced Ca release (CICR),
which would interfere with assessment of experimen-
tal results. This is an issue to be investigated in future.

Our study has indicated that intracellular Ca store
in the mouse uterine smooth muscle could be detected
using skinned fibers as an experimental system. The
system seems to be useful for analysis of the mecha-
nism of Ca?* mobilization during contractions of the
uterine smooth muscle and characteristics of intracel-
lular Ca store. Since the caffeine-induced Ca?* release
from the intracellular Ca store was reported to be the
result of CICR, the findings in this study indicate the
presence of CICR in the uterine smooth muscle, as
well as the skeletal muscle?, the cardiac muscle! and
taenia caecum'?. The findings in this study would be
applicable for analysis of the involvement of CICR in
contractions of the uterine smooth muscle.
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Abstract: A method for evaluation of bull sperm motility using 22% ficoll solution was developed. A 0.1

ml semen was added to 1 ml of 22% ficoll in the culture medium and the number of motile and immotile

spermatozoa were counted with a hemocytometer. Percentage of sperm motility was obtained by the num-

ber of motile sperm over the total number of spermatozoa. Under this condition, the sperm motility in fresh

and frozen semen was evaluated. Significant correlations were found between this method and direct

microscopic examination. The results suggest that using ficoll solution is a useful method for objective

analysis of bull sperm motility.

(Jpn. J. Fertil. Steril., 39 (1), 46 - 48, 1994)

Introduction

Sperm motility in the bull can be evaluated by
sperm penetration test with cervical mucus® and
spectrophotometry*>7:10. Sperm autoanalyzer has
also been used for objective and speedy analysis?3®
but this method is expensive and complicated.
Clinically, sperm motility is determined directly with
the use of a microscope. However, data are not reli-
able and repeatability of examination is inevitable as
the motion of sperm is very fast. Therefore, in the
current study, suppression of the sperm motility by
high viscous ficoll solution was attempted to calculate
the number of sperm with high motility.

Materials and Methods

Separation of active progressive (+++ to ++) and

progressive to stillness (+ to -) sperm: Fresh and
frozen semen collected from 40 bulls by artificial
vaginal method at Hokkaido Livestock Improvement
Association Inc. (HLIA) were used in this experi-
ment. High and low motile spermatozoa were
Separated using the Swim-up method®. Into a tube
containing 1 ml of Dulbeco's Eagle medium (DEM),
0.1 ml of semen was added and allowed to settle for
one hour in a waterbath at 37 C. A 0.5 ml of the sam-
ple which contained (+++)-(++) motile sperms, and
(+)-(-) sperm were collected from the upper and
lower phases of the supernatant, respectively. Sperm
motility was classified as active progressive (+++,
++), progressive (+), swing (1) and stillness ( - ).
Observation of sperm motility in various concen-
tration of ficoll solution: Figure 1 summarizes the
method of evaluation of sperm motility using fresh
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Fresh semen Frozen semen

Dilution(DEM)
(3-5x107 sperm/ml)

Centrifuge
250g, l10min.

Decantation
sediment

Dilution(DEM)
(3-5x107sperm/ml)

|

0.1ml semen +
1ml Ficoll solution

Mixture

Determination of sperm motility ratio
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Fig. 1 Method of evaluation of sperm motility using differ-
ent concentrations of ficoll solution

and frozen semen. Fresh semen was diluted in DEM.
Frozen semen(0.5 ml) was diluted in 1.5 ml DEM and
centrifuged to remove the eggyolk material used as a
medium in freezing semen. The supernatant was
decanted and the sediment was diluted in DEM. Into
each tube containing one ml of 13.5%, 14.5%,
19.25%, 22.0% and 24.75% ficoll solution in DEM,
0.1 ml of frozen semen was added. A similar prepara-
tion was carried out using fresh semen. Sperm and
ficoll solution were mixed and the sperm motility
ratio (SMR) was observed with the use of a hemocy-
tometer at 37 C. SMR was determined using the for-
mula:
Number of sperm in swing motion X 100

Total number of sperm
Sperm viability was observed before and 5 minutes
after the addition of ficoll solution. Spermatozoa were
stained with eosin and nigrosin.
Precision of SMR in 22% ficoll solution was
observed four times in 4 samples of frozen semen and
5 samples of fresh semen.

Results

Percentage of (+++) - (++) motile sperm in the
upperphase was greater than 95%; while that of the
(+) - (-) motile sperm was negligible.

With 22% ficoll solution, in fresh semen 95%
sperm changed their motility from (+++) - (++) to (+)

Ficoll conc. (%)

1) Mean value, n—4

Fig.2 Change of sperm motility (progressive-upper, weak-
lower) in fresh semen under condition of different
concentration of ficoll solution

+ [ ]+ R -

motile sperm, and about 97% of the sperm changed

motility from (+) - (-) to (-) motile sperm (Fig. 2). The
same results were obtained in frozen semen.

No significant difference in sperm viability was
observed before and after addition of ficoll solution
with 58.2% = 19.9 and 59.6% =+ 15.9, respectively.

Coefficient of variation for fresh and frozen using
22% ficoll solution ranged from 1.9 - 11.1% and 1.2 -
5.4%, respectively (Table 1).

Discussion

The present study describes the possibility of eval-
uating sperm motility with precision, as evidenced by
the change from (+++) - (++) motility to (+) motility,
specifically after the addition of 22% Ficoll solution.
However, a drawback must be considered that ficoll
solution may cause damage to sperm. While, in
humans, 5% to 7% ficoll solution is used to collect
active sperm for artificial insemination! and the use
of additives has been shown to decrease sperm activ-
ity!D. In the present study, the addition of ficoll solu-
tion with high viscosity had no apparent adverse
effects on sperm motility and viability.

As shown in this experiment, a slight change in the
concentration of ficoll solution influences sperm
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Table 1 Precision of sperm motility in 22% ficoll solution

Intra-assay variation

Semen sample Sperm motility (%) C.v.h
Mean + SD (%)
1 61.6 = 0.9 1.9
2 733 £ 1.1 2.3
Fresh semen 3 80.2 £ 5.6 11.1
4 812 + 35 71
5 71.0 £ 1.8 3.7
1 54.4 + 1.8 1.9
Frozen semen 2 542 + 2.7 54
3 442 £ 0.6 1.2
4 522 % 14 2.8

motility. Thus, the best concentration of ficoll solu-
tion must be decided before using for laboratory eval-
uation of sperm motility by practitioners.

We conclude that ficoll solution is a useful, eco-
nomical, and lesstime consuming reagent in
determing sperm motility.
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. MR 5 I ITHRIFEIVERE

ﬁl koMbt 5 2V THUR L INERE D
HHEAR L7 ISR RISHSGHT RIZHE - T, I
PZE, SRERZE, INERIBEA COHE L. IgA,
IgGHUfR E b I A R L2 19610 9 B 116 (58%)

WIREDRE A ROz, —7, WHERETD60% T
12 9% (15%) IZOAIIEREFRDOONL, Zhb

KA At

HAREREE 39%1 %5

F1 P T 3T TR IS R
773Uk INERE

IgA IgG

+ + 11/19 (58%)

+ — 2/ 8 (25%)

— + 2/ 8 (25%)

— - 9/60 (15%)

£2 GIEREOFEH

fir73Y7hfE  SPEBAZE G IR JE
IgA 1gG Wl HKE sz EE S F
+ + 7 3 1 0 11
+ - 1 1 0 0

- + 0 1 0 1

- — 1 5 0 3

IERFEOFMERT TS &, 1gA, IgGMiHiARR T
DIEF) TS IR B ZEDFEBIAS 11 5 7 B & FE#
2% <, L7 T 3T T HUARBEERE S Cldal L2 il gp
ERHOEBIED T2 1 FIOAT, FHIERZE (S
i) R GRE TE P A (3 ) 295 < RS 7z (K 2).
450nm O EE TR S 15 JUiffiild 1gA, TegGHifk
& B D 198 TR IgATUARMIAT2.11 £0.96, TgGHT
K372 +229CTH D, IgAHED REETED 8 44D
IgA PR 1.37 £0.54, IgGHIAD ABIED 8 4D 1eG
Pk 1.56 £ 047 12 L CHEISEEE /R L7,
2. VSITVTFEREREMT T I JTHIK(RS)
A altgEt L7295 9 & 2 Bl S bRz il
DK 7 IVTHRERD. 2202800
PO Y 7 I TV THRILIgA, TegGL B ICHMETH
D, $FIZIgGHUfAMMiiZ OD450nm T8.03, 3.43 & B\
fEZ R L7z,
3. XERoMme s 5 3 S T7HE
K4LZEREBOMmMF 77 3V T7HEEZRL.
KoM 7 I T THMAEDIgA, 1eG & b IZHED
9FID ) B 76 (78%) DENTEHARE b IZBHHETH

R3 I/IIVTTEEERLY 7 IVTHIE
29IV TFEREK

_+_ -
2 33
Ly 7 ITTH
7N k- 5 a




F6FE1H1H
F4 REEOWRZ 7 I T THIHK
E3
IgA + + - -
G  + — +
IgA  IgG
+ + 7 0 0 )
*x + - 0 2 1 4
-+ 3 0 1 4
- - 9 6 6 50

y, —HEOHEEEDOTIBID ) © 9Bl (13%) DFE
DHENFTHAAEBETH 72, S HICKRDOIATRD
HDEED T HITIIEICIgA, 1gGHURE b ICHED
B o 72D LT, KD IgGHIEAD AM
D 8HID S B 35 (38%) DEMNIgA, IgGHLRL b
B TH o7,

£ =

Bk, My 7 IV THAEROBEEICHW T
XA NFEALA L FITVTENL, 753V TOM
FarE AE AR & LT, 54 &L 720 % e
gk, NV F Y —PESRE LB 2 HET
Yt ¢ B ERETH o 72, ZFOHE T IgGHE
Teaf Ll b, IgARTI6fELL Eofmfilig cHwv
Yeta 2D b DRI T I VT HEBEEHE
LTWA, 20720 OHETIIME % §«E LB
BETHET DL EVIIBREOUKEE, ML HEDE
ML HZIZLL, POREDOHRKDMIEIZITE L T
WEWEWIRENH o1z, SEHVEET A 85
A7 FIVTEIBRLLIIVTHRZES
v A 707 L— b EFRWTELRRE L
W7 73V THAREZHET A HFETHY, MED
A FROLENZL, 4707 L —1)—¥—
) HCHEBICKEOREKDMEHNTETDH
5. 7z, BWry IV THKOBM, BEEEDRT
MiE 2 BEOWEIZHWE 20, B MiEOTUE
OIS 72 2R LB D PIEL T FETH 5.

ANRNYFA L7 5 IV TETCRELEDMFH Y 7
IVTHEEBRE LERTIE, gAPEY17-31%
I2, TeGHUKAI38-63%DIEFNI M & TV 5 37,
TIN5 OBEMRIIITE 2 L O REORMEER &
WL THEILEETHL LHE ST, 40
DX ANRTIAFr T ITVTELHOIZRETIX
IgA TR R AT28%, TeGHUARETEE S 28%THh -
72, IgAPURIZ D W TId 2 Dk LA %EEM:
B E R L, HROHEICENTHE LEbhiTw
5. ZORATHRIZOWTHERD A /3% 4 LHEIC X

REXRFOMAT S 7 I T T HiEK

(51) 51

DIE TR IgANIEZ RE T 2 BB TIITL A LG
PSS NTWS, L L4sRoaTldiga
RO R ERE T HREBI LS8 B (8 %) \IZA LTz
Z NS DFERF] T I1E 450nm DI IEIE TR & B B
121gA, TgGPUR & b ICBEEDIEFI OPUAARIZ L L <
BEZRL TS, DEOHRILOA TS
T IV TENRA YA LETIEIREARETH o 723
FIARMED IgA PR R T E A REM A RIZT 5

bOTH Y, MHOEHEBRGEDOZRIE LoD D
LEZONS,

AfE, A BPERFZFAoTOMBHRZ I3 Y
THHNEZ T o7, FORKE, KMV 7
PR AT LRECEIESFEF BRI IV
THHEEHRAELTWAI EDD, H52DTY T3
UTBASEDSTD & L COMEHIIREN. — /%I
MAEHLs 7 3 7 AR ITEEED 7 7 IV T
EOHFEEZRL, gCHRIIBREDBREELZRT LS
bRTWAE. FA4ITRT L) ITRDIgATUAED A
FtEDRERI TEIZIXIgA, TeGPUED Tl & b 12k
DB S NF, KD IgGHARD A AT D FEHI
WS FEOTHARBHEDER P BDO N, 2D L
FHRDRGHUED F 72 EAT> T W B
WTIIEAND T T I VT OSBRI L TB
5%, COBMEIIKD Y I IV TERAYERRET S
ZEILoT, ENORELZHCIENSTELEDT
BhuhrtEZoNE, DEOX ) IIRIERGEZ A
STOMHPPLY 7 3V T HARDPE S LIGEHEICH
BRLBER 2D IDEEZOLNS,

79 I VT IRGED AT & SE S 5 ER L
EBETHY, Ly 73V THEKRERET A AT
THICERICINEEENRDOONS Z LHFHE SN
TW5A3D, SEOKEFTHHAINERELR L OEE
DIVEREENH Y T 3V THRBMY, ICgA, 1gG
TEEHOERNICEZRoNS, RENLEBELZ
OB T ESIEL I ERELL, Tk
I GIIERELR COIIIBEL S DEREDT
B, & L<IZEEMBTOBRBILETHD. 75
I VT RYYE 23T L Tl teracycline X macrolide (2 &
DROBEFFEHENTVS, A D LHENIC
Ofloxacin DFNMEZHE L TWAHI0, ZnkH ks
T I VT RYHE AT AL FRE O R OFMIEHE
sk, FEEE LEOPEREICL > CFHizh T
1o =, FMLEBANSTAL LT IVTERZHY
T Y 7 3 V7 IgATUR D EEY AEHEID R O ¥
FBUAEHETHLZEEMELTWA, SEHNV
T4 RS AHF s T IV THEREREICHERTHR
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A OMAD 7 258 & BHEIIZHI S 224 B 2 &5 T
&, 77 IVTEREIEDOBWIENY Th L, B
RoHEIZOHFHTHAEEDNSL, 4707 L
— M X ABETAREE VY 5 3 U TR
THhoHLUuA T4 HY T3 T TiREF0BREDH
EENS G, 4%, Mhoity I 39 THifkgkED
FELFEIIR->TW b D ERbNS,

X ®
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HANTSEE 39% 15

Serological Diagnosis of Chlamydia Trachoma-
tis Infection in Infertile Couples

Kazutomo Ohashi, Fumitaka Saji,
Tatsuhiro Tomiyama, Tateki Tsutsui
and Osamu Tanizawa

Department of Obstetrics and Gynecology,
Osaka University Medical School, Suita 565, Japan

Masayuki Horikawa and Nobuyuki Amino

The Central Laboratory for Clinical Investigation,
Osaka University Medical School, Suita 565, Japan

Genital chlamydia infection is increasing in Japan.
Chlamydia infection in women causes endometritis, salp-
ingitis and pelvic peritonitis, and disorders fertility by
tubal obstruction. Sera collected from 95 infertile cou-
ples in Department of Obstetrics and Gynecology, Osaka
University Medical School were studied for antibodies
against chlamydia trachomatis. Serological Diagnosis of
chlamydia antibodies were examined by enzyme-linked
immunosorbent assay (ELISA), Sero IPALIZA Chlamy-
dia (Meiji Milk Products Co. LTD.). These results were
compared with the findings of hysterosalpingography
(HSG) and the results of direct antigen detection in the
uterine cervix. Both IgA and IgG antibodies were found
in 19 (20%) of 95 patients, while 60 patients showed
serologically negative. The tubal damages, including
obstruction, stenosis, and peritubal adhesion, were found
four times more in the former than in the latter (11/19
(58%) vs 9/60 (15%)). The chlamydia antigen in the
uterine cervix was detected in only two patients, who had
both IgA and IgG antibodies. Of 9 partners of the hus-
bands with both IgA and IgG antibodies, 7 were serolog-
ically positive in both IgA and IgG antibodies, suggest-
ing that their infections would be sexually transmitted. In
conclusion, the serological detection of chlamydia anti-
bodies was important for infertile couples to prevent its
infection from the partners and to treat them with the
genital chlamydia infection in an early stage.

(ZfF 199347 A S H)
(ZH 1 19934E9 A30H)
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AIERE B (2 BT 5 [M{EPTChlamydia trachomatis HTARD [ 142
—H LWAIEETH B & ¥ 1 L (ELISA) 2 W T—

Prevalence of Serum Anti-Chlamydia Antibodies in Infertile Patients

ALIREERE R ARSI I AR (AT © TERE—#d%)

TIRN GIA w Ol UAA * B
Hiroshi YAMAMOTO Hiromi FUKUE Satoko MORI
* E M F A (73 & ® £ W
Yuko INOUE Tamotsu KIYA Mika KANAYA
[ S = O R OB H & B —
Miho FUIJII Toshiaki ENDO Shoichi TANAKA

T % B —

Ryuichi KUDO

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

ELISATEIZ X A& 2 7 I VT7HAIERTH L ¥ A4 L2 O IRERZEOME S 73IV7
PURIgG, TgA I L, PURB SRR & SREMEALE & OBESE LT L, S 5IERDBIEET
HHA NN A LETOHE L BIRET Lz, A 23 1 AETHIE L 7oANEERE OPURB R IE — i 4T
BICHANBWE T AHENH LD, 74 LETHELZRE T IZEOPARBERICE T R h o 7.
SRIDNEFEEE B L IR OTRBIERIZ A 78 A LFEIC L 2BROBET LHMEEL O K- 7275,
A 784 LFETORHEE LR &4 L3 THE L7 DU G T =i S SR Lo Ry %
NTERDHEEICL L, PURBEMENL 2 7 3 ¥ TG L BIPEMAEAHER S N7z, HRIZ1eG & IgATH
ZI Mt OEPNI ISR R R 2 R TIEBINS < 91.7% (£ 7S A LFETIET5% L B SN T 2) (ZJERE
WCERFEMRAIROON:. 77 IV THAEONEIIINEUAAEDOEFEEDA 7 ) —= > FIFEEICEH
THoHD, FOESRIINERDA ST LEL Y LA JEFEP 72, L L, gABRMENSITH
ATV, HEBOTMEOHER 2 5T L 72A%, PRt L7EGNIA 7% {, IBHRE ORI % 1gA
PUEDBIE D & TOWBOHEDHEE T & B EBIN Lo 7z

(Ipn. J. Fertil. Steril., 39 ( 1), 53 - 58, 1994)

&

14T £ & GE D — D T & % Chlamydia trachomatis
BT 27 307 &) BEUERR, TEICBW» TR
SEAEMEVEICARA T B 2 LAV, B4R pelvic
inflammatory disease % & 7= L JREMEAT: 1201 = SMT:
RIMWOFERE LB EMEH SN TS, LAL,
75i?7@%%%%?%’ﬁ75‘?7ﬁ@%@
HT 52 EDWLETHHL, YRGHETIIING

Il

7 IVTHEERET A EIIATEETHL. F
T, MiE7 7 IV THEROPEIZEID 2 T73ITT
G DB WTHAT e b, IgAPURIZIGHE) VLR
BRI L 22 B LREENTWAESD, Lal,
KD MBHADRE R TH D 1 /39 4 LS B
TP & 0 R CHR R E T A HETH
L0, FERHETH Y, FLIEFRNRKICCHEE
DFENZ L D ERICEST MDA ELEH L, £2TC
ShF AL, TDOL) AL LEDS DR AN
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47 <, % 72 Chlamydia pneumoniae (L. T C. pneumo-
niae & BE ) & ORI MEAIA A, Lr btz E
BCEHMEZ 7 IV THEOUEETHL L 5
A L3 (VAL L) % Vv CYR RIS Sk % 5%
ZLIBEOMIE Y 5 3 ¥ 7HARIRG B L Clgadifk
2 L, YUK SRR & IV E AT 75
WIFIROBEA: & OREMNZRET L, 35124394
LETHRISE L7 Bk & % eBieat L7z,
B &

1. W%

19914E 7 A4 5 19924 3 B ¥ TOHIZ LEAE
FLR RS L 7239001 2 xf g & L7z, 72, [
(BB REE RN S BE L 72 117 B OIER 2 xt iR & L
7z.

2. U

WEREIMIE kL LT ¥ WA AETILE 2 5
IVTIgG, gABROMERIT o7, T OHlED:
|3 Chlamydia trachomatis Lo PREEA/MAED & K5 L 72 7
7 3 U7 HMESURE & EAEHUR & L CH V% ELISA
TH5H. Pz Index FH L, Indexd1.1LL 1
rhEtEe L7,

IgG, IgA Index =HRAHHIEWICE /# v M4+ 71K
3. PUEMAE

i 7 7 3 Y THARBRYESICIE, HEEERhikE
% Enzyme immunoassay ik Cdh 5 7 T I I TH A LT
HED 7 7 IV THROME T o7,

4. FeEHe
HEABREICIREB LT CRETAY, &k
ST 2 HEAKEEL L.

B R

1. NHEREB L UOMBIEGED 2 7 3 9 7Hiks
MR (F 1)

NILEREB L CHEOEYERKIETZFNEFN
31.7 £ 4.45% (20 ~467%), 293+ 45/ (19~41%) T

K1 MEERZBLUHEO 7 7 3 27 Hikbtks

TMHESE 39051) 1M (1176)
IgG 17.7% ©69%1)  14.5% (17%1)
IgA 14.9% (58%1)  12.8% (15%1)
IgG+gA 9.7% 38%1)  9.4% (1141)
IgG and/or IgA 22.8% (89 Bl)  17.9% (21%1)
IgG+IgA : 1gG & IgA T & 5

IgG and/or IgA : IgG & IgAT & DH 5 Wiz — i

A b

HATEREE 39% 15

HYWETER -7z, RHEREE B X TGO
PURREERIZ G I ZNEN1TT%E £ 0V14.5%, TgA
1314.9%38B X U7 12.8%, 1gG & IgAT & M JgG+IgA
FatE) 139.7%8 £ 794%TH ) MiEETEI L h o7z,
IgG L IgAD T & & B W id—HFEM1322.8%8B L Of
179%TH Y, NMHEBRF THELZEZT L WVATEHV
A H o7z, F—=FIRRLTWRWA, RS
BOYRHEDSBITHED 2 7 3 Y THEKRE %
1T 361 (4.6%) B TH o7z, Tz, TEIER
DEEFED & % 10517 8 B (80%) A°1gG & IgA D &
B\WVIE—HEHETH o 7z,
2. PHEBEE B L OWNBERD 7 7 32 7 Huks
Bl DHUAAT (£ 2)

1gG B MBI DY O F NI AITE B H B & O
HTENEN290£223B L U334+202TH N,
IgA BB O HURMI 1 2.71 + 1265 & 152.39 + 1.44
T, W IgGH & PgAPUMIEICZE R d o7z, L
ML, MEEE b IgG+HgA BRI 1eG ¥ 7213 1gA High
BBz < HX1gG R IgA UMl A B IS 020 72,

£2 773V THAEMEG OB

NERE LaR o
1eG (+) 290+223 334202
IeA (+) 3774261 404 +2.13
IgA (—) 1.83i0.78] e 2.0410.81]*
IgA (+) 271+ 162 239+ 1.44
18G (+) 31+178—,  270+156—
1gG (—) 186+ 0.74j 1.55+037 _|
*p<0.05
3. EREMLFERUAETD Y I3V T HRREMEE
B LU F O (3 3)

RN & FRFREMAEOPUARGIERIIIG, IgA L b

#3 BERUTTEERUEAREN O 7 7 3V THik
iR & ONF OHA

JRFEVEAE (28961)  Fese AT (101 61)

IgG 14.5% (42 31) 26.7%* (27%1)
RN 333+257 2234127
IgA 13.1% (38 ) 19.8%* (2051))
RN 2924174 233+128
IgG+IgA 8.3% (24 %1)) 13.9%* (1441)
19.7% (5751) 31.7%* (32151)

IgG and/or IgA

#p<0.05




FRe6E1H1H NEAE B E 12 BT S T Chlamydia trachomatis JLIAD B 4% (55) 55
F4 BErEFEFRE 7T I VTHAER
B IgG IgA IgG+IgA IgG and/or IgA E
(23%1) (18 1) (1251) (2911) (25151)
NEESE R 82.6%* (191 77.8%*(1451) 91.7%* (11B1)  759%* (22f1) 28.0% (7 )
RN 3.09 +4.88 2224030
HE e I 17.4% ( 4 1) 22.2% (4 %) 8.3% (1 #l) 24.1% (7 ) 72.0% (18151))
EAREN ] 204 +027 2204035
#p<0.05
#5 HSGHTR &7 T 3V T7HiK
IgG IgA IgG+IgA IgG and/or IgA [
(53f1) (4511) (28%1) (70%1) (178%1)
HSG &% 66.0%* (35B1)  57.8%* (264) 714%* 20%1)  58.6%* (4115) 32.0% (57%1)
ETIREN i 3.01+6.19 265+2.36
HSGIE# 34.0% (18f51) 42.2% (19431) 28.6% ( 8 ) 41.4% (29 151) 68.0% (121 51)
EAIRENi] 267 +4.66 2314161
#p<0.05

ICHRRUAETHEILE P57, G LIgADTEH
BV —HEHENIR B IZH20%, HAEEEH
30%TH-o7z. LarL, SEEEGITHIRG, IgAft
AL R & R EAE TR Lo 7.

4. 77 ITVTHUREERESERTR (£ 4)

S4B BERESE (BT & & ) 2 MiAT L, BEAEFAT
RLHBAE LM & B, IIEKIECINE PAZE & RE
B 7 AER] & R L LIRS & Z OB & iR
L7z, PURBYEBNIREHERIC 5B EICIERERR
WL L, 1gG L IgADWEH B W IE—F s D
T5.9% M ENES R E /R L7z, B IC1gGHgA BRI C
X )RR EFINS {, TeGHgA BRI D91.7%12
fElesE RE T R Sz, kiz, PukBEERIT
DIEPEERE I R OF E L JURfl % lEEt L 7.
IgGHURIIZEEERER CHVEMIH S 0D

BEREIR L, APKMIIEESERT L IEET
EI e h o7z, IIEKE 3B 126 (92.3%)%H51eG &
IgA DM HVIE—HHHETH - 7.

5.7 7 IV THREFEIVEER HSG) TR (£5)

HSG % 24811247\ 7 T 3 ¥ T hufk & HSG D £
ArROFEL # ket L7z, VRIS, IEKIE,
gL E 2 HSGREFTR & L7z, Pk
IBEMEBIIZ < 5_EEICHSG EEIT R A R TIERIA
%<, B2 1gGHgA RO 71.4% 2 HSG D FH H%2
Hohsz, LaL, PuRBEMEEI O THSGREEF D
IgG, IgAPUEMIZIEE B  S_EEOMEIEH 5

VEBELREI G-, T—FI>RLTWhEWA S
F 3 ¥ T HiAK & Rubin test T & & OB #1372 o
7=
6. 77 3T TERGIEHF LD IgAPUAMEOHER (1)
LR CIRIgARRHEBIORETIC~Y 7 0 T 4 FRIUE
% 2 ARG LTwh., BERTHRe T AMLEZ
ORI % BI5E T & 72 16 B OB DO HERE % #85F L
72, IgADBEMAL L7 fEBIE 6 61 37.5%) TH D, &

(%)

300

200

100

Month
1 MiEZ 5 3 Y THAMARIgA BHEFNIZ BT 2 E#R
D IgATURE D HERS
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HALY BIEBNI A o 72, $ 72, IGBEHROPUAME
PHMET L72REBIE 4 5 (25.0%) & - 7275, iGE#EHR O
AT VG R O PG D 55~ 92% F TOIR T TH Y
S0%LLT & 72 o 7EBIE 2 Ar o 72, I IEHER TR
A E&- U722 5EBI 6 61 (37.5%) 454E L7, $72,
IgADEHAL T L72HER & L 7% > o 75560 0 {3
DY I3 L 2 0o 72,

=

AN A AFETHEE LEROMmE 2 5 I V7
KB MR IE, 196G D 22.2%~ 36.8%, IgA D 10.1%~
16.9%, 1gG & IgAT#E & 5\ I —F D 24.8% ~
46.6% & S SN TV D812, HiARR PR3 g7
BHbHIEDNEZLNLD, HONTILHEE DOFIF
DT 3T THAREEL 16GI1327.0%, TgAld11.0%,
IgG & IgATE & 5\ id—H Rt i3 30.7% & i LT
Wb, A4 OUEE QPR I A D 12.8%13
RO L FPETH 5205, 1gGD 145%B L
IgG & IgATH & %\ E— D 17.9% D Btk i3
Krorz, ZOHEE L THEDOED XY HIEED
EWILE2b0EEZONE, $hbbbyHFA A
%13 C.pneumoniae & DL HEAME L, ARG 72
<, &V C.rachomatis |ZFERMEDFE\RAEETH 5 17
ZERRTAEEZLNDL. T2, BELYNIT
EAMEIREE D 79% 30386) H57 7 I ¥ T HiK (1gG
HHNERA) FHRAEL Tz e HG L, e O
D% —HLTHBY, FEIMUROKEHIZY 7 3
VT RBRDE G T DI L ERET 5.

MHEREDOMIE 2 5 3 Y THAERBERIE, —#k
DIEHFOHERL VBV ETIHE LEI R WET
LHEDD DN, JNEEAMREEE OPURR R
R R I EE LN O HFER B OBHR L ) Hw &
THRENFIFZLAETH L1160, HrDOFFIIAR
THE B L IR OPURRG R ICZE T 2 V25, HSGR
ERER RO B % R § IV E AT AE BB (AR 0 0
BEULUNOARERERS L O AZIHURR R EH»
272, 77 IV TERGEPIVEWAEORE 2 FERT
DI ENYDTHEBENT:. BRUAEOHRR
HRPFEFREALE L W FEEISE» o 7225, (LS 12
AR EHEML TV, 20HHBL LT
FALHEDL TV DB EUAFEIIBNTY 5 3
T T HRGHEE OB VI EEARITO 5 2 #HEHT &
NEHETH D OB UAILD 7 T 3 T 7 hilsbt
BRE kol EZOND, T2, HEQERIZ
7T IVTEYD ST A I ENREDESNTEY,
Z DI O HEFEEAIE DO PR D { 7 o 720

WA b

HAREREE 39%15

REMDSH D, LirL, 79IV TERYLREL DR
HOKREERIT B WETEHEDL DY), F— i
RLTWRWASEIOFK A DFE T b HEDO LD
B L PR TER &MY R, HEDKERKIC
D577 ITVTRECHEBEIIZNIEE L Lne
E2OND. JUEBEROBEED 2 5 I Y THIE®
MHZIZ4.6%TH - 7205, RIEEREOHED 7 5

IV THERIEERILS1%~T5% L WEYE N, F
TR DI BT B IR O34~ 63% &
WESNTHY, MHEBEOHEED 2 5 IV TH
FErg s — i iTE L g THh - 7.

A NHA LRI & D PURBE B O HSG 2% =it
IgGFEMED 37.5%~ 78.9%, IgAMs1E:D 34.7%~ 85.0%
EREU-WINTEY, HFEZFICLEEFTRE N,
CNIHSGOEFF RO ElHEZ TR LR L Z L
%, HSGPTH &L EBEDOBEIER R LB —F L &
BENIDEEZLND. i IEIESE TRAEDIE
O HNIREFITOHSGDEZHIZ422% L K2 &
EIRELTWAED, HKEDA A A2 L 2401
BETOMEICL D &, HREEG OINE A RS
HOZFIL1gGIEMEBID37.5%, TgA R EBID 50.0% &
HLTWB9, Zhid, H4 DD IgGHLED
66.0%, IgABEMED57.8% & Wl LIKKRTH 72, =
DFEVITE & WA 4313 X D Coirachomatis |24 B3
BOREETHL-0LEZLNL, ERL MG
FAA DHEB XU 789 A L35 & Western blot i & O
—HFEEI IS LETHEICE L, ¥ L L5
DI WA 73 A L X V) Cotrachomatis Hi B A 2% A5
WEHE L TWwa,

PURRE BRI I U RERESERT B T 00
EMEARTEAIEEIILZVERE SR TWVES
141520 A= & 2013 51 B BERESE % 47\ IgG M (A
IS A L) D62%, TgAREHED 75%, TgG+gA Bt
DS BEERDLERELTWE., 512
IgG+HgA 5113 1gG HARG MG & 1) B R InE R
RO DLIEFNE o7z LTV E, ADE S
FA LFET OIS IgGREMED 83%, TgARFTED 78%
IgG+IgA B I D 92% |\ Hin & R IR E PZE 72 L O HESE
BE DO, WERDA IS A LETOREITHA~A
e & WA LETHRIE L2 HURRB AR T OIS e s B
ERSIEGIDH B S 0> 12, JENEEE % fadT L 726
BUIATHT O HSG CHIE A EATHER S N7 FEBI A%
WO PR R A G 13 42.6%, IgAIE333% & A
HESROGHEEDOH 2 @ o7z, L L,
LYNEBASE % 0 BIEBNIERD I WEEBNI ARG
ICHUERRERIIE , 7T 3 D7 R EA I
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MEOKEZEREEZEZONS. $2, 27307
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HHEE, SHENOZ F IV THEIETAR)ICE
AL U725, IgAPUEDSBEMAL L 72 0 BufdfiiAsih #
BIDS50%LLT & % o 7 EBIIE BB L £40%TH o7z
ST 2203 IgA PUARM S B E B, PUAR M AE Y,
AR, AW BLTERBRIETB L UR
HAL$ BA%, FREMAIEE T3 IgATLRMEIIARZE T
Holz b MELTWD, Fe ORETIZHERICH
AAEMAL§ 2 FER] & BEMEAL L 2 W ER T DIBHRT
DY Do 72, SRR S DIZIEHEE 78.6%
DIEBI TIgAPUEDET LAz L B L TV 525,
LOEGIIFEERL Y 75 I VTS EEEES L
TREEFITH Y, MEEGICEEIRLVEEZ LN
DD IgATEAMET LERI A S o /- & B
bhsd. T/, BERIATEMMET L2 VEEFA
20A%FFFE L, THIET BN IS IR S 2t
HHEHEHEL TS, FLFEIE L TEEIE
FIFI22 AEREDO—EIZFIT R o T b, IgADNA
D EBICDO T 2 ESNIIHERNICEE Y
177 2T IgABUEAME T B L OB L3 2 et
HorLEbRA,

&

v ¥4 LAETHE LR E L O EERZ O
Mg 27 7 33 THARBGERIEIERD A /3 A 2L T
HE LB L ViEd o7z, ZhUTL ¥4 AR
& 1) C.rachomatis (2R ETH VDL B b DL
EZ2ONA. MMEEREOMEY 5 3 Y THIKZH
ETHILTHIREREUAEDOEEDOA Y1) —
VD RETH B, BRI IgGHgA BRI TINE
TIETHLTRMEINEN 7. LrL, NEERE
WKBWTIIHEBEREORIELEZEZ LN TV AHIgA
PR D BIE 721 TIIGEZ OERE O 58 1L 2 E
Bl h o7z,
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Prevalence of serum anti-chlamydia
antibodies in infertile patients

Hiroshi Yamamoto, Hiromi Fukue, Satoko Mori,
Yuko Inoue, Tamotsu Kiya, Mika Kanaya,
Miho Fujii, Toshiaki Endo, Shoichi Tanaka

and Ryuichi Kudo

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

Three hundred and ninety infertile patients and 117
pregnant women were investigated for the presence of

A i

HANEZEE 39% 175

serum anti-chlamydia antibodies, IgG and IgA, by
ELISA(HITAZYME). The relation between serum anti-
chlamydia antibodies and tubal infertility was examined.

The positive rates for IgG and IgA were 17.7% and
14.5% in infertile patients, 14.9% and 12.8% in pregnant
women. There were no significant differences between
infertile patients and pregnant women; however, these
values were lower than those previously obtained with
indirect immumoperoxidase assay (IPAzyme).

Abnormal findings of hysterosalpingography and
laparoscopy were more frequently found in positive than
in negative antibody infertility. 91.7% of infertile
patients seropositive for IgG and IgA had tubal abnor-
malities on laparoscopy. 72.0% of patients seronegative
for IgG and IgA had no tubal abnormalities. These val-
ues were higher than those reported when anti-chlamydia
IgG and IgA were measured by IPAzyme. The patients
seropositive for IgA were administrated antibiotics. After
treatment, IgA was not detected or had been reduced to
less than half of pretreatment titers in about 40% of the
patients. IgA titers remained high in about 40% of the
patients, and the other 20% showed IgA titers less than
half of pretreatment values.

The exmination of anti-chlamydia antibodies was very
useful in screening tubal infertility. However, it was dif-
ficult to determine the cure of the chlamydial infection
based only on the changes of serum anti-chlamydia IgA
antibody.

(%At : 199346 22 H)
(ZH D 19934E 10 1 H)
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Effects of Cultured Rabbit Oviduct Cells on the Development
of Early Mouse embryos
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Yuumi KAWASHIMA
First Department of Obstetrics and Gynecology,
Toho University School of Medicine, Tokyo 143, Japan (Director: Prof. S. Hirakawa)

IRERRED— L BT BT, v FREENE LEMRO~ Y AP 2 BEDR 2 B

L, ROB#HEERT.

1) 7Y FIE LML < ARTEIIE & OREERIZE T, vV ARBHIEOREEIE S N7z,

2) T FIIE LEMRO < T ABIEIEI S A R RII 1B T TH o 7.

3) Y FYNE ERMREE RO < v AR T A R IRER R AT EIZREO S,
Pt s, HEIVE LIRSS RER T2 EE - 7T 52 LARKRENT. v

AR OZEE \IZIVE LMD FEL LT L S AR TE 2R, AIEIES —E BRI E LR

AL iU, RO E GITRIZET A 2 LML L o7

(Jpn. J. Fertil. Steril., 39 (1), 59 - 65, 1994)

#

<7 A BT in viro DEEFE T, 2 HIFEIIE >
LRERIEBER I TRETLII LA TY
5. LA L 1 fROZHEIE»L0OREETE, 5
OISR LA in vitro 2-cell block AV U 5 726, 2 4l
A CREDIEIL T 2 RFE DD\, 195741
Whitten¥75< 7 A @ 2-cell block R G % #i5 L TLLE,
BEiHmESN, FoRRE L CHRMERERT%
Muggleton-Harris 5 213544 L, JIFEHROEIET
M AROFEE AT A L Goddard b T L
TWAY, ZORZOFRIVEZHLMIIEINT
Wi\, ERATOMFIEO TR AR % 8T
%8R T, MAME RARREORfICEH SN
555, 2-cell block3RZ %, invivoTITHRI 5w &
2o, IERIREBTOOOH/NRELIREL, in
vitto TG SN2 VWIEOEFICLEIC L TTHa k4
A E R EE - B L Twa 2 LR RIE W
EBRbIhG.
WERBEROY Y APPEDOH~DOT 7 AL
DFEFENT 2-cell block L, bV VY VH)

i

B ERMRLS L OHEERIC L o THROFEF ILRE S
N, vURERED Y FIEEMEL CHIED
BENERICHEITT A I EHESI TS,

AERTIIIVEREO—mEZBEHTLHMT, ¥
FXEEEIE LM T, BRI~y 2
IR T 2 HERRICOWTRE L 7.

ME B LUHE

1. JIOHREL

6 3B # D ICR &M~ 7 A | pregnant mare serum
gonadotropin (PMSG : 7 ElfEeF) 5 BAL % EIEAH S
L, & 5248 #%!Z human chorionic gonadotropin
(hCG : TWEHES) 5 AL 25 L, BN % 17
o7z hWCGHG%, FLRBEM~ Y A L RBLSE,
BHER DD SN~ A % EERICHER L7
hCG# 5 18 Rt \SHMEBIFIE T~ v A Z B L,
PR A LB L, IRARILL 72 SRINdaE
HRMEHAE O A % IR L 7258, —HDEERTIZhCG
1540, 423 X OT43RRHIHRIC K 4 2 AIRIARE & $RIX
L 7. BiA%HIIEI0.1% hyaluronidase (Sigma) /phosphate
buffered saline (PBS) (-) /0.2%bovine serum albumin
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(BSA:Sigma) THI AL % Br7: L, PBS () T+
BEAT e > TERBRICHEL 72
2. 7HFINE LMo s EE - B
RYPMSNVEZ—=NVF M) TA(ATI—)
K EABEE) BT, KE3.0~33kg, FEFEEHO
HAR Bl 7 FOIRE % BRI ISR L7z, i
PIlE % Bl &, PIME% Hank's balanced salt solution (HBSS)
() THOICRE R, FEARBEMEE T IS TRk ¢
&% /NETYIBR L7z, Penicillin G Q00 E A7,/ ml) 3 &
U'streptomycin (200 £ g/ml) &7 HBSS (-) T-H47 12 ki
L7 e 5 HIYIH %, 0.56%dispase (= i)
/HBSS (-) DHT37C, 7157 HEERLE L. &Ek
Ay vkl Lol R AL, B L CIRE
1872, 2 OMIFL % 10%fetal calf serum (FCS . =2E{L
Ji%) /penicillin G (200 B /ml) - streptomycin (200 2 g/ml)
/Ham's F-12 (Gibco) . Dulbecco's Modified Eagle Medium
(Gibco) D 1 : 1 DEEHIZ MM % 173l & & 721%, 48-
well maltiplate (EA~N—2 F 4 M) IZBL, 9045#IC
AR % [l U CHER Rt & PSR L, s
5 X 105ml D T 48-well maltiplate | Z3FFE L, SEERIC
L7z, 37C, 5% CO2-95%air D FEARKEFT LA T I
A FaR—FHICTEEL.
3. U FESEINE LM~ AR HIIE L ©
JehEaE

TR M A5 confluent (238 L 7- 2 I B3 %
0.3%BSA/mBWW i) (800 1« I/well) Ok 3 FeAKE Hh
ERHL, 6B ORETEDHE, hCGTS 18M:
ZEREL L 72= 7 ARIAAHARE % 20 M8 A L, SeAK: 3
FHTICTHRRERLG L. BE L T3EMmD
WERE FAATE Hh T hCG % 5 18 BEEIR IHRIL L 72 <
AR & AR RS T O L 72,
4. 7Y FEEEIIE LML < AR E ©
LRI O IR B

LREHIE &~ ZRIEHEARE & D 3EE 22 (hCG %
5-4015[1%), 24 (WCGH5-42/5[E114) B £ 1'25 (hCG
543t BEfR IS, BE2MBEKEIO
0.3%BSA/mMBWW ifi (800 x 1/well) D& % & Er 48-well
multiplate |28 L2 2 THARRE RS T CREL -
& L Tl Mo EEE 28 354K T hCG % 5- 40,
2B L 43R ICERIL 72~ 7 A 2 M AR % 3%

REGEGM T TR L.
5. v FEEEINE LM RN o~ AR
IR D KE2E

LA AT confluent 1232 L 72 14 1255 %l %

0.3%BSA/mBWW i (800 1« I/well) & 3462 L THEE % fi
VT, BRSO 24 WM AR IR A BN L 72 &

HARERRE 39% 15

plate & O 53D AL L 72 10%55 34 /0.3% BSA /
mBWW {5 & U°50%5538i /0.3% BSA / mBWW ifi %
% % £ 48-well maltiplate (800 12 well) |~ hCG #2518
RE R ZHRIL L 72~ 7 ARiHIE 2, Zh2h 2018
WAL, EAREREGTORELZ. HRE LTI
HUh o) HERE 3 L AEE #C hCG 5 18 B 7 L3R L
723 7 ARG & ARG T o L 72,

6. BERPUAYAIZ X B o FREEINES ML [ 2
FEAEHINT % chamber slide (Nunc) (235 L, 58247
BRI LRI T SR TV I — VEE L, B
FZPUARE: (PAP ) (DAKO) 12 T keratin, vimentin 3 &
Uepithelial membrane antigen D4t % |72,
7. BIEHE

M A AR A BARRER |- TR S DR % B
L7z B EIOREEE X 24 BE B AR ZE BN 1
THIEL 7.

8. #ralL

MR E DEIEG O HBIL 24058 % Fl Vv TREHLEE %
Tz o 7.

LA

. Bl OERE L X OB ERPUAS
um%ﬁﬂﬁwaﬁﬁuiéﬁﬁﬂmu,ﬁﬁ
LISRT T & < RRRAN IR B 2 ek IR A
TWwz, F 7255388 13 keratin b epithelial membrane
antigen b P PE O T, vimentin iZFEMEDOMILTH Y,
Rl LRI CH B 2 L SRR S N,

7 BAREFEHEIZ X 5 confluent 22 IR EE T DG HME 4
Fa DR AZEE, MAHEBEMERIC TOBEIZL-T,
5% T ThH o7,

2. U EEEINE LEMO~ 7 AR
T LB IR

FEBR IR O S A ASET T 5 BREIZINEN L2 D

T, REEIVE LR L <7 ARG & %tk

ER | 7 FHASE Lo EEE (X 100)
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F 1 Y FERINE R E < AR & o R E
BIRZEHAAGe 2 MR (%) ® 4 HASIARE (%) ZFE (%) 4 PRBERE (%) ©

X e h 198 172 (86.7) 78 (39.4)f 17( 8.6)f 5(25)f
JeREgR 208 181 (87.0) 132(63.5) ¢ 91 (43.8) ¢ 67 (322)¢

f-g . p<0.01

a . hCGH# 5 18 e[l d . hCG %5 96HFRT%

b | hCGHx5-48 K[ % e . hCG #5120 WefH %

¢ . hCGH# 5 72 F 2

h : BIAZHIIE % 0.3%BSA/mBWW i TR 3

i R & RTAL AR & o LR

L, ERMRBORICT A2 BBMREBE L. 3t
REBCORBEDOHE IR 1ITRTIEL, itk
BIIEI2 63.5% L) EAS2-cell block % Bz THE L TH
0, AMIBIHIEERL63.5%, FHERFEIL43.8%, i
M3 322% L ELCEL, HEHICEITS 44
HAEER39.4%, ZEREKS.6%, MiEI=25% & ik
LTHFNENAEE (p<0.01) I2ERT, LRI
BEMELSRO LN (BE2)., HEEETO 2
R 2 87.0% T HEHE & 13 IZRIKHETH - 7-.

BE 2 IR 102 R OIE IO LB
(X 100)

3. UHFEEIE FEMR L < AR L O
FEEEES ORI R

HEEROM RO EORFEEOBE T TLE
BONEHET B0, WEERICEDOAEF DR
EWIIRE L CHEE LT L2, £ 9 in vitro T2-cell
block AMRER S N A BRI % HE§ 5 729, hCGH%5-18,
40, 428 X CBEFMBICTRIL 722 VTR L
72. hCGH%5- 18 KEI# ICHRIL L 7R 4 Ml iR
1£39.4%, [AIFRIZ40BEIfAI3424% % DIZH LT, 42
113 89.5%, 43BERIT£13993%TH Y, 2B LV
A3 R I HREL L 72 IR0 4 IR IIE AT 18 5 X 1M40
BB IERTENENEGE (p<0.01) IZFE D2 72D

T (32), hCGH5-4075 Q2 IZINE H SRS
I E N B & 2-cell block (TR E N D T L ASHIB L
= ZOFERICEDNT, EEEZOREMEED
*BRIZhCG %540, 42 B L U BIEEHBOIEE L7z,
HEEFE 0 R % (hCG H 5-40 85 [74) (2 L 7= 2 4
FE IR % BMEEEE L 72556 0 4 AR AR ER1337.8%,
FFEEI39.7%B L OV BFIFIL5.6%T, HEEEL
EIZFEAEET D 72 (F82). HEERE 4RI CGH%
542 R (@YX L 72 2 M AL % Hiphssae L /2
B0 4 MIBIAEER I3 53.3%, ZERRIZ29.1%8 £
ORI #13198%C, *THEEED 4 HHRHAIE=R89.5%,
ZFEWES42%B & UMIIHET3.7% A THRFEE
RIFFNZNAE (p<0.01) I{RVAT (K 2), K
VG H OB & BT 5 &, LR 24 FEH
BOREME O 4 Mgk, £EREL LUK
MR IZZNZF N E (p<001) IZEERTH - 72 (K2
). FEEFEE2SHEM R (hCG #5543 REMITR) (2B L 72 2
MR HANE 7 BifhiE 2 L 7235 6 0 4 MBI R 13
62.6%, ZEREIT44%B X OEREIZ305%T,
XTEEEED 4 HIFLHIIESR99.3%, FHEMFEIB6%E LU
RIS 9% IR TIEBEERIIZNTNEER
(P<0.01) (2R 2s ( 2), 2R HITR O EIRES
FLEBT 2 &, EEEFRISEHBZOREMEERD
A MIREAIR S, FEREL L OKRERFXZATL
HE (p<0.01) ICEERTH -7z (F2). TS
MR OREME RO ZERESL L URERERE,
FEREAR 24 R P2 O IE HREE B D Z LM B X UIRME
fas & TR R S R OMBA RO/ VPEE
(P<OON) IZEFETH -7z (F2). TNHLDHERNPS,
GRS bR IR O RTREHANE |33 A SRR AT,
BRI ORSBICtE - TR s h, Ak L b 24k
B O*KERTHSTH S Z LA L 72,

4. oA FREFEINE FRE ISR O~ 7 AR
[iNAS SR = piE
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F2 U FEEINE RN L < R ETAEHIE & o 3tEE R o IR B R 3

g2l 2 RIS (%) 4 HERSIIRE (%) ZFE (%) AR (%)
xif HE v
hCG 1% 5-1%
18 [ 1982 172 (86.7)® 78 (39.4) f 17( 8.6)8 5 (25)h
40BF [ 158°¢ 67 (42.4) fa 16 (10.1) &p 4 (25N
42 1524 136 (89.5) 5 128 (84.2) & 112(73.7) by
43[R 204¢ 292 (99.3) fc 290 (98.6) & 282 (95.9) ™y
B O H R Y
FEREAE

22 I 1962 168 (85.7) i 74 (37.8)! 19( 9.7)° 11( 5.6)"
24 1823 161 (88.5) 97 (53.3)™ 53(29.1)P 36(19.8) s
255 [ 1742 153 (87.9) % 109 (62.6) " 72 (41.4)4 53(30.5)¢
A-l, B-m, C-n, Do, E*p, F'q, G'r, H*s, It, I-m, 1'n, o°p, o*q, r*s, r-t . p<0.01
a ! hCG#¢ 5 18 e % f . hCGH#& 5 T2Heff% I, m, n ! hCG#5 72HEfI#%
b I hCGH25 48 e H % g hCG#5 96 kiM% o, p, q : hCG# 5 96l 4
¢ | hCGH 5405 % h ! hCGH# 5 120 W] % r, s, t . hCGH5 120F5 %
d : hCGH 5 4254
e | hCGH5 43 5[l

i BRI & hCG ¥ 5 18 e R B D BITALHINE & 0 22 W ] 3E 85 3614 o 2 KL IAE % 0.3%BSA/mBWW i THE 3%

j o BRI & hCG ¥ - 18 RE M H DRI & o 24 By [ L 55 3814 0 2 MUBLIIIE % 0.3%BSA/mBWW i THE 3
k o BRI & hCG ¥ 5 18 e 2 D RITZIANE & 0 25 W ) 3k 214 o 2 KIS % 0.3%BSA/mBWW i THE 3
u: % 0.3%BSA/mBWW i T
v o BRI & BTAHARE & 0 JEEERE AR IR % B0 0.3%BSA/MBWW i 1258 L THERE

3 U FEEINE BRI RO~ o ZARTEEIE I 2 BEMR

HIAZHARE 2 2 HRBIARE (%) 4 FFIHARE (%)< ZEK (%) ¢ PRAERD (%) ©

xFHE b 143 123 (86.0) 57 (39.9)f 13(9.)f 3(2.D)f
10% BE3ER i 149 126 (84.6) 52 (34.9) 13( 8.7) 1(0.7)
50% BEFER 158 138 (87.3) 97 (61.4) ¢ 62(39.2) ¢ 47(29.7) ¢

f-g : p<0.01

a . hCGH# 5 18R 1% d . hCG#x 5 96H;[HI#

b . hCG¥% 5 48 5[l #% e . hCG#% 5 120 B[ 2

c ! hCGH# 5 T2 B 1%

h . BIEHAIE % 10%55 311 /0.3%BSA/mBWW iff T 3%

i

. ERzHRZ A% confluent |23 L 7212125 H % 0.3%BSA/mBWW il & 25#t L, 24BFRIE R IC B A BN L, R

i
AR % 10%55 3£ /0.3%BSA/mBWW i TH: 3

. ERz#RE 2% confluent 1Z5E L 7212125 HE % 0.3%BSA/MBWW il & Z5#t L, 24BFRIEE M ICEERE A B L, AT

HIIE % 50%55 21 /0.3%BSA/mBWW i THE 3%

bR AS confluent |25 L 72510, B % PG5 18 BRI IR L 72~ 7 ABIAE 2 5538 L
0.3%BSA/mBWW iff & 28#t | CTHEFE & Hel), B3 7. S0%EEEM R TORFB AL 61.4% L, EAT2-
HED 24 B ICRE A UL, 10%8 & UF50% cellblock Z#E 2 THF L, 4 MR IZ614%, %
RS /0.3%BSA/mBWW L0 2 TR DT, hCG FEMFRIT392%B & OEEERIHI229.7% T, *THREEIC
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B S 4 MIIESE39.9%, FERFEI1%E L UK
BRI 2 1% IR TENENAE (p<0.01) IIH T
FERTHY (F3), IPELEREFERPIIIMS 2
DIRFEAEMER T-OFFEI T Sz, P T
D 2 AR 13 87.3% T, HBEED 86.0% 2L~ T
BEOELRZED N7 (F3). ZhixfL
T10%REEE T o 2 Ml IR 12 84.6%, 4 Milfai]
ME1334.9%, ZERFIZE.T%S L UEBKRIT
0.7%7T, *THEEL ZIZFEAMETH Y, 10955 E MR
ETIEEREBIRENRIIRDO SN o7 (K 3).

£ =

THFLED in vitro B5 E TIINL A Y =9, 7510,
v IDB X e v ¥ 0% T stage specific 72 LFEH D=
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Bhis 2 BN O LR II BV T ERERER R
PHEDO SN TBY, I FRMRICHEET 20%
FlRRERT3HECEERAF- 2oL Ebh
L. HEEFEIZH B feeder layer DFEFHIZ & - TR
BIERRICIIZREN DY), WENTRET HER
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~BATROEI I T 5 HRO KM 1920 L D IEHERE
TR EMWEEREREIEONE. K5
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TR A LB L, OB 2 MK
DEWEETHOT, WO LD 5 LFE)
LR E VAR LRI & oIt T, RidahE
ICEFEFRESNS. B2 MBPKEY S Din
vitro 35 T, BERA~OFEFEOHEITIZRIFTH Y,
F 700 ER IR &~ AR & o T
PEIXEER 72 2-cell block Z 8 2 THRB L, B OZR
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NDHDEFRT2. hWCGH T 18 A DRI % 24
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HREFE R AT b e < THIRHEMIEET, BEVIER
IZHEATS B DO h - 1z, 1L B 2 B AR D
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DI AR EERD S TIEhCG I 5-42 B £ 1241 24
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B2 bR IR O B 32 (conditioned medium) HY
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Tl Z &EA%HBH L7z, 7 & trophoblastic vesicle?®
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We examined the effect of cultured rabbit oviductal
epithelium on mouse early embryo development, for the
purpose of analyzing the function of oviduct. Develop-
ment of pronucleus stage mouse embryos to blastocyst
stage was promoted by co-culture with rabbit oviductal
epithelium. This promoting effect of co-culture with rab-
bit oviductal epithelium appeared within 24 hours.
Development of pronucleus stage mouse embryos to
blastocyst stage was promoted by conditioned medium,
and was dose-dependent. These results suggested that
cultured oviductal epithelium produse some factors
which promote early embryo development. Although the
presence of oviductal epithelium may not be required for
the development of mouse early embryos, co-existance
with oviductal epithelium for a certain period of time
clearly promotes development of early embryos.

(514 1 19934F 8 A 17 HAHE)
SEHE 19934210 1 4 HEFE)
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EFFECT OF CUMULUS CELLS ON IN VITRO
MATURATION OF PIG OOCYTES

Yuichi KAMEYAMA and Yoshiro ISHIJIMA

Department of Bioproduction, Faculty of Bioindustry,
Tokyo University of Agriculture, Abashiri 099-24, Japan

Abstract: An experiment on the effect of cumulus cells on in vitro maturation of pig oocytes was carried

out. The pig oocytes with thick and tight cumulus cells recoverd from follicles, each of the follicles had a -
diameter of 2-5mm, were used. The experiments were classified into following 3 groups, the group of
oocytes cultured with the intact cumulus cells (I, II and IV), the group of oocytes cultured after the
removal of the cumulus cells (1), and the group of oocytes cultured with the intact cumulus cells which .
were removed 24 hours after the commencement of culture (V and VI). The oocytes cultured with intact

cumulus cells were divided into the group in which the oocytes were immersed in PBS for 15 minutes »
before the culture (II') and 24 hours after the culture (IV). At the group of oocytes in which cumulus cells
were removed 24 hours after the culture, the ones were transferred to other dish after the removal (VI). The
in vitro maturation rates of the oocytes with cumulus cells were 63-66%. A marked decrease in the matu-
ration rate (40%) was observed when the cumulus cells were removed before the commencement of cul-

ture. However, it was indicated that there was not much effect on in vitro maturation of the oocytes when .
the cumulus cells were removed 24 hours after the culture. No difference in the maturation rates was .
observed even when the oocytes were transferred to other dish upon the removal 24 hours after the culture. :

These results were suggested that cumuls cells had the effect on maturation of pig oocytes if they were
presence during the first 24 hours of culture.
(Jpn. J. Fertil. Steril., 39 (1), 66 - 69, 1994)

T — In this paper, the effect that removal of cumulus

cells and time of the removal would have on in vitro

The presence of cumulus cells in the in vitro matu-
ration of mammalian oocytes is known to affect sub-
stance transfer® and energy supply?) to the oocytes.
The maturation rates of oocytes without cumulus cells
recovered from follicles is known to be markedly low
in cows*¥ and pigs'®. On the other hand, it was
reported that the maturation rates of oocytes cultured
after the removal of cumulus cells were not changed
in mice? and rats®, but decreased in pigs®.

In recent reports, it has become known that somatic
cells and cumulus cells originated from follicles have
the effect on fertilization and developmental capabil-
ity after maturation of the oocytes in sheep'?, pigs”
and rats'?),

However, the role of cumulus cells in maturation of
oocytes is still not fully known.

maturation of pig oocytes was examined in order to
learn the role of cumulus cells in maturation of

oocytes.
Materials and Methods

The pig oocytes with thick and tight cumulus cells
recovered from ovarian follicles, each of the follicles
had a diameter of 2-5mm, were used. The recovery of
oocytes was carried out in accordance with the recov-
ering method described in a previous report®. Culture
is carried out for 48 hours using 10%FCS, PMSG
(101U/ml), hCG (10IU/ml) and estradiol-17 3 (1 x
g/ml) added mKRB.Culture condition was 39 C in
temperature and 5% CO in air. Removal of cumulus
cells was carried out by pipetting in 0.1%

hyaluronidase added PBS. The maturation stages of
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oocytes were identified by staining them with 1%
aceto orcein after fixating in ethanol and acetic acid
(3: 1, V/ V). The experiments were classified into
the following seven groups, I : the oocytes with
intact cumulus cells cultured without any treatment,
II :the oocytes with intact cumulus cells cultured after
immersion in PBS for 15 minutes, [l : the oocytes
were cultured after removal of cumulus cells with
hyaluronidase, IV : the oocytes with cumulus cells
were kept in PBS for 15 minutes at 24 hours after cul-
ture and then cultured further in the same dish that
was used before the immersion, V: the oocytes with
cumulus cells were cultured for 24 hours, cumulus
cells were removed from oocytes with hyaluronidase
and cultured in the same dish that was used before the
removal, VI: the oocytes from wich cumulus cells
were removed in accordance with the procedure
described in V and transfered to other dish after
removal, and VI: the oocytes which had no cumulus
cells at the time of recovery were cultured without
any treatment.

Results

The results obtained were shown in Table 1. The
maturation rates of oocytes cultured with intact cumu-
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lus cells in groups I, II and IV were 66.0, 63.5 and
62.6%, respectively. The maturation rates of oocytes
from which were removed before culture (Il ) was
40.2%. The maturation rates of oocytes in group [II
was significantly low (P<0.05). Also, the maturation
rate of oocytes without cumulus cells at the time of
recovery (VI), the maturation rate was markedly low
(33.1%). Moreover, the maturation rates of oocytes
from which cumulus cells were removed after 24
hours of culture were 55.8% in group V and 59.0%
in group VI. As compared to the maturation rate of
oocytes from which cumulus cells were removed
before culture, these were high. And the significant
differnce in maturation rates between V and VI was
not observed.

Discussion

The maturation rate of oocytes with thick and tight
cumulus cells obtained in this experiment was 66.0%
(group I ). This was about the same as the one in a
previous report®. The oocytes with intact cumulus
cells were immersed in PBS in groups II and IV,
because the removal of cumulus cells in this experi-
ment took place in PBS. There was no significant dif-

ference in maturation rate between with or without

Table 1 Effect of Cumulus Cells on Maturation of Pig Oocytes

Trearment No. of Stage of maturation® Maturation rate
of oocytes! oocytes GV MI ~TI MII Deg. (%)

I 485 45 115 320 5 66.0

I 178 14 49 113 2 63.5

I 229 54 71 92 12 40.2%

v 179 17 50 112 0 62.6

\4 240 24 80 134 2 55.8

VI 239 17 79 141 2 59.0

VI 136 40 23 45 28 33.1%

Cumulus cells intact

Immersion in PBS for 15 minutes before culture, cumulus cells intact

Removal of cumulus cells in PBS before culture

Removal of cumulus cells in PBS after 24 hours of culture

I
Io:
m:
IV: Immersion in PBS for 15 minutes after 24 hours of culture, cumulus cells intact
V:
VI:

Removal of cumulus cells in PBS after 24 hours of culture, transfer to other dish

VI: Oocytes without cumulus cells at the time of recovery
2) GV:Germinal vesicle, M I ~T I : Metaphase I ~ Telophase I, M II :Metaphase Il , Deg.: Degeneration
* Significantly lower than groups [, II, IV, V and VI at P<0.05
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immersion in PBS. This indicated that the exposure to
PBS did not have any adverse effect on maturation of
pig oocytes.

The maturation rate of oocytes from which cumu-
lus cells were removed before commencenent of cul-
ture was low (40.2%). As compared to the maturation
rate of oocytes with intact cumulus cells, this was sig-
nificantly low. This result supported the report of
McGaughey® which showed the effectiveness of
cumulus cells on in vitro maturation of pig oocytes.
The maturation rate of oocytes without cumulus cells
was low as reported by Sato et al.!? and it was lower
than the maturation rate of oocytes from which cumu-
lus cells were removed.

The maturation rate of oocytes from which cumu-
lus cells were removed after 24 hours of culture and
cultured in same dish (group V) or a different dish
(group VI) that was used before removal of cumulus
cells was not significantly different from the matura-
tion rate of oocytes in group from which cumulus
cells were not removed (groups [ and II). This sug-
gested that cumulus cells had the effect on maturation
of oocytes if they were presence during the first 24
hours of culture. Also, the results of group VI was
suggested that factor released by cumulus cells did
not have to be present in medium after 24 hours of

culture.
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COMPARISON OF SENSITIVITY OF MICE, RATS, AND
XENOPUS LAEVIS TO OVULATION-INDUCING
GONADOTROPHINS AND SYNTHETIC LH-RH
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Abstract: The ovulation-inducing activity of gonadotrophins and synthetic porcine LH releasing hormone
(LH-RH) was compared based on correlations observed between mice, rats, and Xenopus laevis injected
subcutaneously with the amount of hormone necessary to induce ovulation in 50% of the treated animals.

In comparing dose of hormone necessary to induce ovulation in 50% of the animals treated, mice
injected with porcine FSH, ovine LH, ovine pituitary GTH, rat anterior pituitary, Xenopus anterior pitu-
itary, hCG, PMSG and LH-RH were, respectively, 7.0, 12.0, 7.3, 8.1, 6.7, 13.4, 16.0, and 16.0 times more
sensitive than rats. Mice injected with FSH, LH, ovine pituitary GTH, xenopus pituitary hCG and PMSG
were, respectively, 224.3, 96.0, 106.8, 2.7, 101.3 and 70.7 times more sensitive than Xenopus.

Rats injected with FSH, LH, ovine pituitary GTH, xenopus anterior pituitary hCG and PMSG were,
respectively, 32.0, 8.0, 14.7, 0.4, 7.6, and 4.4 times more sensitive than Xenopus. With LH-RH, the dose
required to induce ovulation in rats was 16 times larger than the dose required for mice, but a dose 5333
times larger than the dose administered the mice did not induce ovulation in xenopus. The ovipositing tests
for Xenopus injected with 16 whole rat anterior pituitaries were voided because of the death of the frogs.

(Jpn. J. Fertil. Steril., 39 ( 1), 70 - 77, 1994)

Introduction

Detailed species specific studies on the biological
and chemical properties of pituitary hormones and the
sensitivity of animals to hormones has mainly con-
centrated on the posterior pituitary hormones. The
anterior pituitary gonadotrophins have also attracted
the attention of researchers!-23),

The dosages of the various gonadotrophins and
LH-RH needed to induce ovulation have not been
established for different types of animals. The ovula-
tion activity of mice, rats, hamsters, rabbits, and cats
has been compared by injection of hCG and
PMSG*>9).

In this study, mice, rats, and Xenopus were com-
pared in regard to their sensitivity to ovulation induc-
tion by subcutaneous injection with porcine FSH,
equine pituitary LH, ovine pituitary GTH, acetone
dried rat anterior pituitary, acetone dried xenopus
anterior pituitary, hCG, PMSG, and synthetic LH-
RH.

Materials and Methods

1. Mice
IVCS strain mice from sibling matings were used.
The mice were 70-100 days old, weighed 23-31g, and

had established 4-day estrus cycles?.
a. Environment
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Room temperature was kept at 24 &= 1 °C and room
humidity between 50-60% throghout the study. Fluo-
rescent lighting was provided from 5 a.m. to 7 p.m.
The CA-1 diet (CLEA Japan, Inc. Tokyo) was pro-
vided and water was given ad libitum. Weaned mice
were maintained in aluminum cages with drop pans
and metal mesh floors and wood wool was used for
nesting.

b. Vaginal smear

Vaginal smears were taken daily in the afternoon.
Comparisons were made with the rats in the various
stages of estrus®.
¢. Administration of hormones

Gonadotrophins and synthetic LH-RH dissolved in
0.4ml of physiological saline solution were adminis-
tered subcutaneously in separate doses between 4 and
5 p.m. during the diestrus stage of the estrus cycle.
This day was determined for each mouse after obser-
vation of more than 2 regular 4-day estrus cycles.

d. Detection of eggs

Animals were autopsied 20 hours after injection.
The fallopian tube containing ova was removed and
placed with a drop of physiological saline between 2
glass slides. It was then observed under a binocular
phase microscope at 100x magnification.

2. Rats

Selectively bred Wistar-Imamichi rats of the CSK
closed colony were used. The rats were 90-120 days
old and weighed 190-300 grams. The rats were used
after the appearance of more than two regular estrus
cycles of 4 days each.

The rats were housed in metal net cages and given
the CE-2 diet (CLEA Japan, Inc., Tokyo) and water
ad libitum. They were kept under much the same con-
ditions as the mice.

3. Xenopus laevis

Xenopus laevis were obtained at one year old as
parental stock from the Institute of Endocrinology of
Gunma University, Maebashi. They had been main-
tained as a closed colony for many years. The Xeno-
pus laevis used in this study were 1.5-2 years old and
weighed 15-46g.

a. Environment

According to the method of Nobunaga (1986)”
adult female Xenopus were kept in groups of 20-30
per plastic aquarium measuring 90 X 70 X 40. The
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aquariums were filled with well water and were
located in a room kept at 20-26 C. They were given
pellet chow for trout (Trout-fry No.1: Oreintalkobo,
Inc., Tokyo). No males were present in the aquari-
ums. Lighting was provided from 5 a.m. to 7 p.m.

b. Administration of hormones

The adult female Xenopus were put in individual
aquarium and injected with 0.4 ml of hormone in
physiological saline in the dorsal lymph sac.

c. 20 hours after injetion the Xenopus were checked
for oviposition in the single aquarium.

4. Gonadotrophins and LH-RH

a. 1.6AU/mg of Porcine FSH (Antrin, Toshiba Phar-
maceutical Co. LTD, 5 armour unit ampule) was dis-
solved in sterilized physiological saline and kept in a
bottle in the refrigerator.

The frozen FSH was thawed to room temperature
30 minutes before injection and adjusted to a volume
of 0.4ml in physiological saline.

b. Equine LH (PLH, Armour-Baldwin Laboratories,
Lots No. J14106 and J14211 equivalent to 2.1-2.6 mg
armour standard per/mg) was weighed and dissolved
in a sterilized physiological saline. The remaining
treatment was the same as that for FSH.

c. Unfractionated ovine pituitary GTH (Ovine p-
GTH; Vetrophin, Abbott Laboratories Argentina
S.R.L. Combines FSH, LH, LTH in a natural balance.
Lot No. 8691). 5 rat units were preserved per vial and
diluted in the same way as for FSH.

d. Acetone dried rat pituitary (rat-p); Male Donryu
strain rats (50-60 days old, weighing 150-230g) were
killed with ether anaesthesia, the pituitaries removed
and dried immediately with acetone. The pituitaries
were pulverized by agate mortar and suspended with
saline for doses of 0.4 ml.

e. Acetone dried Xenopus anterior pituitaries (Xeno-
pus-p) were obtained from male Xenopus 1.5 years
old, weighing 12-40g, using a microscope. They were
preserved and diluted in the same way as the rat pitu-
itaries.

f. hCG (T-2 preparation, Sankyozoki Co., Ltd.
40001IU Per/mg) was dissolved in sterilized physio-
logical saline. It was preserved and diluted in the
same way as the FSH.

g. PMSG (Serarmon Production, Lot No. 10148,
Toshiba Pharmaceutical Co., Ltd. 1000IU per
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ampule) was preserved and diluted in the same way
as the FSH.

h. Synthetic porcine LH releasing hormone (LH-RH)
synthesized by Okada and Murakomi, (Research Lab-
oratories, Chugai Pharmaceutical Co., Ltd.) was
based on the structure proposed by Matsuo et al.
(1971)'9 and Baba et al. (1971)!D.

Volume of the synthetic LH-RH solution of 80% or
more purity (200 mg/ampule) was adjusted in physio-
logical saline so that each dose assayed was 0.4 ml. It
was preserved and diluted in the same way as the

Table 1
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FSH. 0.6% sodium chloride was used as the physio-
logical saline for Xenopus.
5. ED50

The dosage expected to cause an effect in 50% of
the animals was calculated using the Behrens-Karber
method or the Van der Waerden method'?,

Results

1. Ovulatory response to gonadotrophins and LH-
RH

Ovulatory responses to injection of FSH, LH,

Ovulation in Mice, Rats and Xenopus with different preparations of GTH

Porcine FSH (AU)

50% ovulation

dose 0.0063 0.0125 0.025 0.05 0.01 02

Mice 0/7 51

0.4 0.8 1.6 32

amount/ani. amount/kg
(AU) (AU)

0.0107 0.41

*0) 7D
Rats 02 05 6/6  4/4 0.0750 0.26
@ (0 (100) (100)
Xenopus 0/3 02 04 4/4 2.4000 80.00
© O (© (100
o Ovine pituitary LH (2 g)
dose 125 250 50 100 200 400 800 1600 3200 6400 (rg (12 g/kg)
Mice 0/5 12 22 25 926
0  (50) (100)
Rats 0/1 0/1 02 02 212 300 1056
@ O
Xenopus 0/1 0/4 4/4 2400 80000
@ O (100
Ovine pituitary GTH (RU)
dose 0.0039 0.0078 0.0156 0.0313 0.0625 0.125 0.25 0.5 1 (RU) (RU/kg)
Mice 0/4  4/4  4/4 0.0059 0.227
(0)  (100) (100)
Rats /5 5/5 0.0430 0.151
(20)  (100)
Xenopus 0/5 2/6 5/5 0.6300 21.000
© (33 (100
Rat anterior pituitary (Number)
dose 0.0156 0.0313 0.0625 0.125 025 0.5 1 2 8 16 (No.) (No.)/kg
Mice /4 3/5 1/1 0.0268 1.03
(25) (60) (100)
Rats 0/3 2/3 0.2180 0.77
0  (66)
Xenopus 0/4 0/2
(0) (death)

% : Ovulating animals/Treated animals (%)
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ovine-p, GTH and rat-p are shown in Table 1. Ovula-
tory responses to injection of Xenopus-p, hCG,
PMSG and LH-RH are shown in Table 2. None of the
7 mice injected with 0.00625 AU of FSH ovulated,
but with a dose of 0.0125 AU of FSH 5 of the 7 mice
injected ovulated.

In the case of the rats, results are shown as number
of ovulating animals per number of animals injected,
as with the mice. The ovipositing tests for Xenopus
injected with 16 whole anterior rat pituitaries were
voided because of the deaths of the frogs used in the
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tests.

In the Xenopus injected with 8 anterior rat pitu-
itaries, death or oviposition induction were not
observed; however, hypertrophy and congestion of
the cloaca were seen. If the gonadotrophins had been
refined rat anterior pituitaries, ovulation might have
occured. Besides, in the Xenopus injected with 4 ace-
tone dried rat pituitaries, oviposition was not induced.

In response to a single injection of 200 mg LH-RH,
oviposition, hypertrophy, and congestion of the
cloaca were not observed.

Table 2 Ovulation in Mice, Rats and Xenopus induced with different preparations of GTH and LH-RH

Xenopus anterior pituitary (Number)

50% ovulation

amount  amount
dose 1.25 2.5 5 10 20 (No.) (No.)
Mice 0/5 55 1.88 72
*(0) (100)
Rats 0/1 1/3 3/3 12.54 44
0) (33) (100)
Xenopus 1/6 3/6 3/3 5.00 167
17) (50) (100)
hCG
dose 0.5 1 2 4 8 16 32 64 128 258 (110)} (IU/kg)
Mice 0/9 10/11 3/3 0.77 30
0 (91 (100)
Rats /11 12/15 10.30 36
(19)  (80)
Xenopus 0/7 4/11 10/10 4/4 78.00 2600
©) (36) (100) (100)
PMSG (IU)
dose 2 4 8 16 32 64 128 256 512 (TU) (IU/kg)
Mice  2/10  9/9  4/4 2.80 108
(20) (100) (100)
Rats 1/5 5/5 44.80 158
(20)  (100)
Xenopus 0/7 4/15 913 2/2 198.00 6600
@ @7 (©9) (100
Porcine LH-RH (# g)
dose 0.025 0.05 0.1 02 04 08 50 100 200 (¢ g (p glkg)
Mice 0/4 4/4 2/2 0.038 1.44
(0) (100) (100)
Rats 0/5 5/5 0.600 2.11
) (100
Xenopus 0/2 0/3 0/2
@ O O

+ : Ovulating animals/Treated animals (%)
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Table 3  Comparison of ratios (Rats/Mice*, Xenopus/Mice** and Xenopus/Rats***)
based on doses of respective hormones to induce 50% ovulation

Values from dose/ani. Values from dose/kg

preparations R: M* X: M** X Rx®x R: M X:M X:R
Porcine FSH 7.0 2243 32.0 0.6 195.1 307.7
Ovine LH 12.0 96.0 8.0 1.1 83.2 75.8
Ovine pitu. GTH 7.3 106.8 14.7 0.7 92.5 139.1
Rat anterior pitu. 8.1 - - 0.7 - -
Xenopus ante. pitu. 6.7 2.7 04 0.6 23 3.8
hCG 134 101.3 7.6 1.2 86.7 72.2
PMSG 16.0 70.7 44 1.5 61.1 41.8
Porcine LH-RH 16.0 - - 1.5 - -

Oviposition was not induced in Xenopus with 2-4
times of 50mg LH-RH subcutaneous injection at 2-
hour intervals. Also, oviposition was not induced with
2 subcutaneous injections of 50 mg each at 24-hour
intervals.

2. The hormone dosage required for induction of
ovulation in 50% of assayed animals.

The hormone dosage required for induction of ovu-
lation in 50% of the assayed animals in shown on the
right side of Tables 1 and 2 to compare the effective-
ness in mice, rats, and Xenopus. The results show that
the dose required to induce ovulation was relative to
average body weight (mice: 26g, rats: 284g, Xenopus:
30g) and this was added to Tables 1 and 2.

3. Comparison of ovulatory response of mice, rats and
Xenopus to gonadotrophins and LH-RH.

Table 3 compares the ratios of rats/mice, Xeno-
pus/mice and Xenopus/rats for the hormone doses
necessary to induce ovulation in 50% of the animals.

Discussion

It has been reported by Burdick and Whitney
(1941)'3, Burdick et al. (1943)'9, and Burdik et al.
(1953)'5 that in mice ovulation can be induced with a
single injection of gonadotrophin and that this reac-
tion can be used for assay of pituitary gonadotrophin,
PMSG and hCG.

Mice (IVCS strain) with regular 4-day estrus cycles
have been established by selective breeding”. For this
reason, 4-day cycle mice can be used along with 4-
day cycle rats in an ovulation-induction assay of

gonadotrophins!©).

The method for an ovulation-induction assay,
inspecting ova in the oviduct 20 hrs after subcuta-
neous injection of gonadotrophins at 4 to 7 p.m. on
the day of diestrus in the adult 4-day cycle rat, was
reported by Burdick et al. (1943)!4 and Eto and
Imamichi (1955)!7). The ovulatory responses of rats
to various gonadotrophins were compared using this
method.

The discovery that pituitary extracts cause oviposi-
tion in Xenopus in attributed to Hogben et al.
(1931)!8). A test for the early diagnosis of human
pregnancy using Xenopus was described and the con-
ditions for quantitative gonadotrophin assays in
Xenopus were established as a standard procedure for
measurement of the hormone in human pregnancy
diagnosis!®20),

It is known that ovulation can be induced in ani-
mals with the injection of gonadotrophin, but that sen-
sitivity is related to the type of gonadotrophin and the
kind of animal injeted*>-621.2223)_ Comparison is diffi-
cult however, because of difficulties in determining
the units for standardizing the gonadotrophin activi-
ties. For example, even if the gonadotrophins used are
of a fixed structural formula and molecular weight,
physiological sensitivity may differ according to sam-
ple lot and origin of the gonadotrophin. It is therefore
difficult to know what type of response is the best
indicater of sensitivity.

In this study, species and gonadotrophic hormones
were compared to find differences in sensitivity.
When injected with FSH, ovine LH, ovine p-GTH, rat
pituitary, Xenopus pituitary, hCG, PMSG and LH-RH
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mice were 7.0, 12.0, 7.3, 8.1, 6.7, 13.4, 16.0, and 16.0

times more sensitive than rats. However, the ratios of
mice and rats by 50% ovulation induced with respec-
tive FSH, ovine p-GTH, rat pituitary and Xenopus
pituitary showed smaller amount than the other hor-
mones.

Mice injected with FSH, LH, ovine p-GTH, xeno-
pus pituitary, hCG and PMSG were 224.3, 96.0,
106.8, 2.7, 101.3, and 70.7 times more sensitive than
Xenopus. However, the ovulation response in mice
for Xenopus-p was only 2.7 times greater than for
Xenopus and required a far smaller amount for ovula-
tion than was required for FSH, LH, ovine p-GTH,
hCG, and PMSG. Rat pituitary and LH-RH was not
observed to induce ovulation in Xenopus.

When rats and Xenopus were compared for their
sensitivity, the rat ovulating response to LH, hCG,
and PMSG was 8.0, 7.6, and 4.4 times greater than
the Xenopus response and the rat response to FSH
and ovine p-GTH was 32.0 times and 14.7 times
greater than for Xenopus.

When the ovulation response ratio to FSH, LH, p-
GTH, hCG, and PMSG of Xenopus/rats is compared
with the ovulation response ratio of Xenopus/mice
there is not a great difference. However, the rat ovula-
tion response to Xenopus-p was 0.4 times less than
the Xenopus response to injection of its own pituitary
hormone.

Parker et al. (1947)29 reported that a stable com-
mercial extract of sheep anterior pituitary is the most
satisfactory source for inducing oviposition. How-
ever, they do not compare results obtained from
gonadotrophins and those from other origins. In our
study we found that sensitivity of Xenopus to ovine p-
GTH was the same as the mice/rat sensitivity to hCG.

The rat response to synthetic porcine LH-RH was
16 times greater than that in mice. Xenopus, on the
other hand, was not induced to ovulate with a doses of
synthetic porcine LH-RH 5333 times larger than
those administered to the mice and 333 times greater
than those administered to the rats. With acetone
dried hypothalamus of 8 adult male Xenopus, the two
female Xenopus injected did not ovulate but when
acetone dried hypothalamus of 16 male Xenopus was
injected, one of two female Xenopus ovulated and
when acetone dried hypothalamus of 32 male Xeno-
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pus was injected, both females ovulated. Accordingly,
if there is no contamination of gonadotrophic
responding matter (this was not checked in this study)
the difference in the releasing factor of Xenopus pitu-
itary gonadotrophins to induce oviposition may be
related to chemical structure!?4).

The above mentioned hormone dose per animal
necessary to induce ovulation in 50% of treated ani-
mals was determined by rough estimate of dose per
kg of mean body weight. When compared with dose
per kg of hormone to induce ovulation in 50% of
treated animals, the sensitivity of rats to PMSG and
LH-RH was 1.5 times that of mice and for other
gonadotrophins it was 0.6 to 1.2 times that of mice.
Xenopus showed much less sensitivity, except with
Xenopus-p, where Xenopus showed a sensitivity 2.3
times greater than mice, and 3.8 times greater than
rats.

This study was carried out in accordance with the
Guidelines for Animal Experimentation of Tohoku
University and Tohoku University School of Medi-

cine.
Acknowledgments

We are pleased to acknowledge the considerable
assistance of Dr. Michio, T. Okamoto (Research Lab-
oratories, Chugai Pharmaceutical Co., LTD. Tokyo).

Reference

1) Ishii S, The specific characterization and molecular
structure of Hormones. The Heredity 26 (8) : 69,
1972

2) Tanaka S and Takikawa H, Amphibian and retilian
gonadotrophin biologicalps activity. Gunma Sym-
posia on Endocrinology 21: 37, 1984

3) Wakabayashi K, Hattori MT, Sakamoto K, et al.,
Mammalian gonadotrophins polymorphism,
Biosynthe and ewlease. Gunma Symposia on
Endocrinology 21: 93, 1984

4) Nobunaga T and Imamichi T, Effect of route of
administration (subcutaneous, intraperitoneal and
intravenous.) on induced ovulation by gonado-
trophins. II. Results of induced ovulation by hCG
in adult Mice, rat and rabbits. The Japanese of
Journal Animal Reproduction 9 (1) : 25, 1963

5) Nobunaga T and Takahashi KW, Effect of route of
administration (subcutaneous, intraperitoneal and
intravenous) on induced ovulation by gonado-



76 (76)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

16)

trophins. V. Results of induced ovulation in the IV
CS strain mice and Wistar-Imamichi strain rats by
PMSG. The Japanese of Journal Animal Reproduc-
tion 13 (3) : 85, 1967

Nobunaga T and Sugiyama 0, Comparison of the
ovulatly response in mice, rats and rabbits induced
by the gonadotrophins and synthetic LH-RH.
Japanese Journal Fertil Steril 21 (2) : 35, 1976
Nobunaga T, Takahashi KW and Okamoto MT,
Establishment of the IV CS strain mouse; showing
a regular four-day estrous cycle. Experimental Ani-
mals Supplement 22: 277, 1973

Nobunaga T and Nakamura K, Fundamental study
on the physiology of estrous cycle in the Wistar-
Imamichi rat. I. Cyclic change of vaginal smear
observed continuously at intervals of 3 hours. The
Japanese of Journal Animal Reproduction 14 (1) :
1, 1968

Nobunaga T, Changes of the rearing methode in
Xenopus Laevis. The Journal of Experimental Ani-
mals Technology 15 (2) : 128, 1980

Matsuo H, Arimura A, Nair RMG, et al., Synthesis
of the porcine LH and FSH releasing hormone by
the solid-phase method. Biochemical and Biophys-
ical Research Communications 45 (1) : 822, 1971
Baba Y, Matsuo H and Schally AV, Structure of
the porcine LH and FSH releasing hormone. II.
Confirmation of the proposed structure by conven-
tional sequential analyses. Biochemical and Bio-
physical Research Communications 44 (1) : 459,
1971

Yamaguchi T, Katsuyama M, Suzuki W. Compari-
son of the amounts of hCG and PMSG to induce
ovulation in 50% of the animals: Mice, Syrian,
Hamsters and rats. Experimental Animals 42 (2) :
153, 1992

Burdick HO, Whitney R, Ovulation induced in
mice by single injections of follutein or untreated
Human pregnancy urine. American Journal of
physiology 132: 405, 1941

Burdick HO, Watson R, Ciampa V, et al., A ripid
test for pregnancy gonadotropins on the basis of
induced ovulation in mice. Endocrinology 33: 1,
1943

Burdick HO, Rouse CA and Coats MJ, A basis for
comparing the potency of gonadotrophins. Pro-
ceedings of the Society for Expermental Biology
and Medicine 82: 43, 1952

Nobunaga T, Nakamura K and Hosoya T, Effect of
route of administration (subcutaneous intraperi-
toneal and intravenous) on induced ovulation by

gonadotrophins. IV. Results of induced ovulation

T. NOBUNAGA et al.

17)

18)

19)

20

e

21)

22)

23)

24)

HARIESRE 39%1 5

by hCG in inbred adult mice having regular 4 days
estrous cycle. The Jpanese of Journal Animal
Reproduction 11 (1): 16, 1965

Eto T and Imamichi T, On the induction of ovula-
tion in mice and rats by the single subcutaneous
injection of Human chorionic gonadotrophn.
Endocrinologia Japonica 2 (2) : 149, 1955

Hogben L, Charles E and Slome D, Studies on the
pituitary gland to calcium metabolism and ovarian
function in Xenopus. Journal of Experimental
Biology 8: 345, London, 1931

Paul HF, Fried MD and Rakoff AE, Inadequacy of
frog pregnancy test. Obstetrics and Gynecology 6:
12, 1955

Elkaan E, Xenopus laevis daudin. UFAW hand-
book on the care and management of laboratory
animals, Second edition p804, Published by
UFAW (The Universities Federation for Animal
Welfare) 1957

Parker FJR, Robbins SL and Loveridge A, Breed-
ing, rearing and care of the South African clawed
frog (Xenopus laevis). American Nature 81: 38,
1947

Imamichi T and Miura T, Studies on the gonado-
trophins activities of unfrectionated sheep pituitary
gonadotrophins (Vetrophin), II comparison of
ovnlation inducing activities of vetrophin and hCG.
The Japanese of Journal Animal Reproduction 8
(4):127, 1963

Nobunaga T, Takahashi KW and Imamichi T,
Studies on the ovulatory response of Japanese Cats
(Felis catus) with gonadotrophins. The Japanese of
Journal Animal Reproduction 22 (3) : 89, 1976
Yoshida T and Ishii S, Gonadotrophins II . physi-
cal and chemical properties. Zooloylcal Magazine
82:79, 1973

#¥& Gonadotrophin LU
AR LH-RH DR E D &I L £
YIR,TZY N, TIVHYAHIIVED
SEEDLS
HALKFE R HY IR B B bt i
BxFE 3 FE

BEI RE MR FE T
FE K

%78 Gonadotrophin 3 & "4 B 7 % LH-RH (synthetic

porcine LH releasing hormone) ® FZ T #%5- (dose/animal)
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16014 L METH o7z, T7)HY AT TN OHEIR
\Z W% 7 FSH, LH, Ovine pituitary GTH, Xenopus
pituitary, hCG, PMSG=IZZNEN~< 7 XD 2243,
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FTEMBESE B 2KES L 020tk (it & JEfdE) 296 2123 2 BT, TEPIESE &L
TEED 171 I OEEAREATIRN % & & A REMBIOBIKIZ D EME L7z, FENBRED 2 21261% 4
% &b —MIOYIEIZBGE L TV 2 17661 (Non EFF) & il & & BAZE L T\ 2 3651 (TORE) @ 2 BEIZ4MT
TIhzary ba—VEiEE L7z, ZOSE, NonERETIZISHHUMEOK AR, 1 ~7HHE 8 ~14H
HEWBLTHEICE 2 572 (P<0.05) A%, EFFL TOBETIZ AR X 2 AKEOES T2 -7, E
HOREKE (153 +166ml) (2, NonERf 92+ 189ml) & TOR: (7.5+92ml) IZHE L THEIZZ < P<001),
& S IZERFDIMMSHEE (55.6%) 12, NonEHf (30.7%) & TORE (22.0%) IZHARTHEISE D 5 7= (P<001). EEf
VEIDORKEZ, o 3 & R THEICAZ { (P<0.05), MEBASES [ & D& L THEZICE
o7z (P<0.05). IMLtEd 2 \VIZIEMERNICEKEZ LB L TAH B &, NonEBEDI15~17THHZ KR 3T
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o M E TOEZTIIEAREIIEML, MYEBAKDOHEE S BV, VHBEECIIEAS B L,
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QBT TREN L 7. 2 BEMRB RGBT E
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JEK DR, 13 & A CIERESHRAR4T
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EH | 7= NBAER)
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mean + S.D.
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TOHE (n=36) 75492 —
#: P<0.01
#£2 BAROMER

E# | = NEER
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Analysis of peritoneal fluid in women
with endometriosis

Hiroshi Nishimura, Kohei Matsuura
Ritsuo Honda, Nobuyuki Tanaka
Tetsuro Kawano, Keiun Yo
and Hitoshi Okamura

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

To elucidate the peritoneal environment of patients
with endometriosis, peritoneal fluid (PF) aspirated dur-
ing laparoscopy or laparotomy was evaluated in 171
patients with endometriosis (E group). One hundred sev-
enty-six patients without endometriosis and tubal pathol-
ogy (Non-E group) and 36 of bilateral tubal obstructions
without endometriosis (TO group) were also analyzed as
control. E group included 83 at stage I, 40 at stage II,
29 at stage Il and 19 at stage IV. PF contaminated by
peripheral blood or from patients with active inflamma-

tory diseases and malignancies were excluded from this
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study. The results were as follows.

1) In the Non-E group, the volume of PF in the luteal
phase was significantly increased, compared to the follic-
ular phase (P<0.05). In both of the E and TO group,
however, there was no change in PF volume among thier
menstrual cycle.

2) The volume of PF in the E group (15.3 &= 16.6 ml,
mean * SD) was significantly increased, compared to
the Non-E group (9.2 = 18.8 ml) and TO group (7.5 =
9.2 ml) (P<0.05). The incidence of bloody PF in the E
group (55.6%) was significantly higher than the Non-E
group (30.7%) and TO group (22%) (P<0.01).

FENBIERZ OBKE L ZOMRK

(83) 83

3) Patients with endometriosis at stage [V revealed a
significantly smaller PF volume and lower incidence of
bloody PF compared with patients at other stages
(P<0.05) and stage I, I, respectively.

4) In all phases of all groups examined, the volume of
bloody PF was siginificantly larger than the non-bloody
fluid (P<0.05), except for the periovulatory phase.

Conclusion ; These results suggest a disturbed PF
equilibrium of production and resorption in the patients
with endometriosos.

(At 199345 1 A11H)
(S2E 1 19934E10 A 12 H)
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MORPHOLOGICAL STUDIES ON BLASTOMERE BINDING
IN ANTI-CADHERIN ANTIBODY-TREATED MOUSE EMBRYOS

Ikuko YOTSUTANI

Graduate School of Science and Technology,

Niigata University, Niigata 950-21, Japan

Sueo NIIMURA and Kazuo ISHIDA

Department of Animal Science,

Faculty of Agriculture, Niigata University, Niigata 950-21, Japan

Abstract: Cultured in Whittingham medium containing the anti-cadherin antibody, 2-cell mouse embryos

stopped their development after reaching the 16- or 32-cell stage; that is, flattening of their outer blas-

tomeres and compaction of the embryos did not occur at the 8- or 16-cell stage, and resulted in the failure

of blastocyst formation. Ultrastructural observation of such embryos did not show the construction of junc-

tional complexes of any type. Actin fluorescence in such embryos remained stronger in the peripheral cyto-

plasm of blastomeres even at these stages, and cytokeratin fluorescence, spread throughout the cytoplasm

of the blastomeres, remained granular in shape. These findings showed a distinct difference in the intensity,

shape and/or localization of the fluorescence from those found in the embryos developed in an antibody-

free medium (control), suggesting that cytoskeletal filaments associated with the formation of zonula

adherens and desmosomes were not mobilized for blastocyst formation.

(Jpn. J. Fertil. Steril., 39 (1), 84 - 89, 1994)

Introduction

In mouse embryos during blastocyst formation,
outer blastomeres become flattened at the 8- or 16-
cell stage, and then compaction occurs after all the
blastomeres have adhered to each other'-%. It is evi-
dent that the following phenomena are indispensable
in the onset of compaction of embryos; the appear-
ance of Lewis X (Le*) epitope*> and the activation
both of E-cadherin® on the cell surface of blastomeres
and of cytoskeletal filaments in the cytoplasm’-10),
Richa and Solter') and Yotsutani et al.'? reported on
the role of Le* epitope in the compaction of mouse
embryos, saying that in the embryos cultured in a
medium containing anti-Le* antibody, flattening of
the outer blastomeres occurred!!!'?), while activation
of actin filaments in the cytoplasm of blastomeres and
the construction of junctional complexes between

pairs of blastomeres did not!?. It is therefore under-

stood that the Le* epitope has no relation to blasto-
mere transformation, though it does the activation of
cytoskeletal filaments and the construction of junc-
tional complexes.

Cadherin, one of the cell-to-cell adhesion mole-
cules on the cell surface, participates in cell-to-cell
recognition which in turn leads to organ formation!3-19,
In mice, E-cadherin (uvomorulin) is always present
on the cell surface of their eggs and embryos, but its
location changes when the embryos have induced
compaction®!'®). Cultured in a medium containing
anti-cadherin antibody, then, uncompacted 8- or 16-
cell mouse embryos continue to cleave up to 16- or
32-cell embryos, but compaction never occurs®!?),
and when compacted 8- or 16-cell embryos are cul-
tured in such a medium, decompaction occurs!8-20),
From these findings, it is evident that in mouse
embryos cadherin plays an important role in the onset

and propulsion of compaction. Since junctional com-
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plexes such as zonula adherens and desmosomes
appear in blastocysts, some changes in actin and
cytokeratin participating in the construction of such
junctional complexes should occur beforehand. In all
of the former investigations, however, there has been
no description on the role of cadherin in mouse
embryos, with special reference to changes in the
location of cytoskeletal filaments or to the construc-
tion of junctional complexes.

The present investigation used 8- to 32-cell mouse
embryos cultured in a medium containing anti-
cadherin antibody, and applied light microscopic
observation to examine the transformation of outer
blastomeres, electron microscopic observation to see
the construction of junctional complexes, and histo-
chemical observation to locate actin and cytokeratin

filaments in these embryos.
Materials and Methods

Eighty female mice of the ICR strain were kept and
fed normally in a room at 24 C, lit 14 hrs a day from
4 a.m. till 6 p.m. Superovulated with 5 IU PMSG
(Teikoku Hormone Manufacturing Co. Ltd., Tokyo,
Japan) and with 5 IU hCG (Teikoku Hormone Manu-
facturing Co. Ltd.) 48 hrs later, they were mated with
ICR males of proven fertility.

In order to examine the influence of anti-cadherin
antibody on in vitro development of mouse embryos,
2-cell embryos were collected from the oviducts 48
hrs after hCG injection, and their zonae pellucidae
were removed with pronase (Sigma Chemical Co., St.
Louis, U.S.A.). The embryos thus treated were cul-
tured, at 37°C for 40 hrs, in 40 g1 Whittingham
medium?!) containing 1 ng anti-cadherin antibody
(ECCD-1, Takara Biochemicals, Kyoto, Japan)
placed in a CO; incubator (5 % CO2, 95 % air). As for
the controls, a few 2-cell embryos were cultured in
Whittingham medium devoid of the antibody at 37 C
for 40 hrs. The embryos observed were at the 8- to
32-cell stages.

About a third of the embryos portioned mainly for
electron microscopic observation were fixed in a 0.1
M cacodylate buffer solution (pH 7.4) containing 4 %
glutaraldehyde and 2 % paraformaldehyde at 4 C for
3 hrs, rinsed 3 times in a 0.1 M cacodylate buffer
solution (pH 7.4) over night, post-fixed ina 0.1 M
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cacodylate buffer solution (pH 7.4) containing 1 %
osmium tetroxide at 4 ‘C for 1 hr, and then dehydrated
through an acetone series to be embedded in Epon
812. A few samples thus embedded were sectioned
and stained with toluidine blue (pH 7.0), and then
observed under a light microscope. The other samples
were cut using an ultramicrotome, stained with ura-
nium acetate and lead nitrate, and then photographed
under a JEM-100B electron microscope.

For the detection of actin, about half of the remain-
ing embryos were treated at room temperature
throughout: they were fixed in a phosphate buffer
saline (PBS, pH 7.4)?? containing 3.7 % form-
aldehyde for 30 min, rinsed in a PBS, immersed in a
PBS containing 0.25 % Tween-20 (Bio-Rad Labora-
tories, Richmond, U.S.A.) for 5 min, rinsed again in a
PBS, and immersed in 100 1 PBS containing 16.5
ng NBD- phallacidin (Molecular Probes Inc., Junction
City, U.S.A.) for 20 min. As for the controls, a
few embryos were immersed in a PBS devoid of
phallacidin.

For the detection of cytokeratin, the remaining
embryos were also treated at room temperature: they
were fixed in a PBS containing 2 % paraform-
aldehyde for 30 min, rinsed in a PBS containing 100
mM glycine (Wako Pure Chemical Industries Ltd.,
Osaka, Japan) and 0.3 % bovine serum albumin
(BSA, Sigma Chemical Co.) (BSA-PBS), immersed
in a BSA-PBS containing 0.25 % Tween-20 for 5
min, rinsed again in a BSA-PBS, immersed in rabbit
anti-keratin serum (Transformation Reseach Inc.,
Framingham, U.S.A.) that reacts with cytokeratin
polypeptides (molecular weights; 50,000, 54,000 and
57,000) for 60 min (the primary antibody treatment),
this primary antibody being diluted 50 times with a
PBS. The embryos treated with the antiserum were
rinsed in a PBS, and immersed in a FITC-conjugated
goat anti-rabbit IgG (Cappel, Durham, U.S.A.) for 60
min (the secondary antibody treatment), this sec-
ondary antibody being diluted 64 times with a PBS.
As for the controls, a few embryos were treated with
the secondary antibody previously treated with nor-
mal rabbit serum, or treated simply with the sec-
ondary antibody.

Each of the embryos thus prepared for the observa-
tion of actin and cytokeratin was placed in the center
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of four vaseline spots on a slide. A cover slip was
then carefully placed on the vaseline spots and
pressed gently to anchor the embryo in between the
cover slip and the slide. Observation was carried out
under a reflected-light fluorescing microscope (Nikon
Corporation, Tokyo, Japan).

Results

When 2-cell embryos were cultured in Whitting-
ham medium, the embryos underwent compaction at
the 8- or 16- cell stage, and outer blastomeres that had
been round became flat, while inner ones stayed
round; a subsequent culture, then, led them into blas-
tocysts. When cultured in Whittingham medium con-
taining anti-cadherin antibody, however, compaction
did not occur, and the 16 to 32 blastomeres in the
embryos all stayed round, since the antibody pre-
vented the embryos from growing into blastocysts.
Junctional complexes

Cultured in Whittingham medium without the anti-
body, uncompacted 8- and 16-cell embryos had no
junctional complexes between any of the pairs of
blastomeres, while in compacted 8- and 16-cell
embryos, there were junctional complexes found
between each pair of outer flattened blastomeres,
between each pair of inner round blastomeres, as well
as between a flattened blastomere and a round blas-
tomere (Fig. 1).

Cultured in a medium with anti-cadherin antibody,
however, all the 16-cell and 32-cell embryos were
composed only of round blastomeres, having no junc-
tional complexes anywhere (Fig. 2).

Actin

Immersed in a phallacidin solution, all of the
embryos cultured in a medium with or without anti-
cadherin antibody showed fluorescence throughout
the cytoplasm of all the blastomeres (Figs. 3-a and
4), but not when immersed in a PBS devoid of
phallacidin (Fig. 3-b). These findings indicate that the
fluorescence shows the presence of actin.

Developed in Whittingham medium without the
anti-cadherin antibody, actin fluorescence was strong
in all of the peripheral cytoplasm of the blastomeres
in uncompacted 8- and 16-cell embryos, while in
compacted 8- and 16-cell embryos, the fluorescence
was especially strong in the peripheral cytoplasm
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where two blastomeres adhered (Fig. 3-a). In 8-,
16- and 32-cell embryos developed in a medium con-
taining anti-cadherin antibody, composed of round
blastomeres only, actin fluorescence was strong in all
of the peripheral cytoplasm of the blastomeres (Fig.
4).
Cytokeratin

Immersed in a rabbit anti-keratin serum and a
FITC-conjugated goat anti-rabbit IgG, the embryos
cultured in a medium either with or without anti-
cadherin antibody showed fluorescence throughout
the cytoplasm of all the blastomeres (Figs. 5-a and 6),
but not when treated with the secondary antibody
after being immersed in normal rabbit serum or when
treated with the secondary antibody only (Fig. 5-b).
From these findings we have ascertained that the flu-
orescence shows the presence of cytokeratin.

Developed in a medium without the anti-cadherin
antibody, weak cytokeratin fluorescence, granular
in shape, was spread throughout the cytoplasm of
blastomeres of uncompacted 8-cell and 16-cell
embryos, while in flattened and round blastomeres of
compacted 8- and 16-cell embryos, the fluorescence
was strong and looked mesh-like in shape (Fig. 5-a).
Developed in a medium with the antibody, however,
the fluorescence in 8-, 16- and 32-cell embryos was
always weak and granular in the blastomeres (Fig. 6).

Discussion

In mice, E-cadherin is recognized to exist on the
cell surface of embryos at the 1-cell through blasto-
cyst stages, but it becomes localized in compacted
embryos in the regions where two blastomeres
adhere!$23)_ 1t is also understood that activated actin
participates in the transfer of E-cadherin to cell adher-
ing regions?*2%). In the present investigation, neither
actin nor cytokeratin activation was found in mouse
embryos which had been cultured in a medium con-
taining the anti-cadherin antibody. This finding sug-
gests that the transfer of cadherin to the region where
two blastomeres adhere did not occur, and therefore
compaction did not occur either, because of the fail-
ure of cell-to-cell adhesion.

From the present findings on cadherin and the for-

mer findings on Le* epitope!!, the following supposi-

tions can be proposed in the process of compaction in
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Abbreviations. FB: flattened blastomere, RB: round blastomere.

Fig. 1
Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

A compacted 16-cell mouse embryo developed in Whittingham medium without antibody. A scale indicates 1.0
pm. Junctional complexes are seen between all pairs of blastomeres.

A 16-cell mouse embryo developed in Whittingham medium with anti-cadherin antibody. A scale indicates 1.0
pm. No junctional complexes are seen between any pair of blastomeres.

Compacted 8-cell mouse embryos developed in Whittingham medium without antibody, treated with phallacidin
(a) and with a PBS devoid of phallacidin (b). Scales indicate 25.0 #m. a. Actin fluorescence is seen in the cyto-
plasm of both flattened and round blastomeres, and is especially strong in the peripheral cytoplasm where two
blastomeres adhering to each other. b. No fluorescence is seen in the cytoplasm of any blastomere.

An 8-cell mouse embryo developed in Whittingham medium with anti-cadherin antibody, treated with phallacidin.
A scale indicates 25.0 zzm. Actin fluorescence is seen in all of the peripheral cytoplasm of round blastomeres.
Compacted 8-cell mouse embryos developed in Whittingham medium without antibody, treated with rabbit anti-
keratin serum and FITC-conjugated goat anti-rabbit IgG (a) and only with FITC-conjugated goat anti-rabbit IgG
(b). Scales indicate 25.0 #m. a. Cytokeratin fluorescence, mesh-like in shape, is seen in the cytoplasm of both
flattened and round blastomeres. b. No fluorescence is seen in the cytoplasm of any blastomere.

An 8-cell mouse embryo developed in Whittingham medium with anti-cadherin antibody, treated with rabbit anti-
keratin serum and FITC-conjugated goat anti-rabbit IgG. A scale indicates 25.0 ,«m. Cytokeratin fluorescence is
granular and weak in the cytoplasm of all round blastomeres.



88 (88)

mouse embryos during blastocyst formation: firstly,

the activation of E-cadherin on the cell surface of

blastomeres and that of actin in their cytoplasm

induce flattening of blastomeres; secondly, cell-to-

cell recognition by the Le* epitope starts between

pairs of blastomeres; thirdly and lastly, junctional

complexes are constructed between pairs of

blastomeres, these, as a whole, inducing the com-

paction of embryos.

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

References

Lewis WA, Wright ES, On the early development
of the mouse egg. Contr Embryol Carnegie Inst 25:
115, 1935

Ducibella T, Anderson E, Cell shape and mem-
brane changes in the eight-cell mouse embryo: pre-
requisites for morphogenesis of the blastocyst. Dev
Biol 47: 45, 1975

Yotsutani I, Niimura S, Ishida K, The incidence
and morphology of transformed embryos in the
course of blastocyst formation in four mammalian
species. Jpn J Fertil Steril 37: 74, 1992

Solter D, Knowles BB, Monoclonal antibody
defining a stage-specific mouse embryonic antigen
(SSEA-1). Proc Natl Acad Sci USA 75: 5565,
1978

Gooi HC, Feizi T, Kapadia A, et al., Stage-specific
embryonic antigen involved « 1— 3 fucosylated
type 2 blood group chains. Nature 292: 156, 1981
Vestweber D, Gossler A, Boller K, et al., Expres-
sion and distribution of cell adhesion molecule
uvomorulin in mouse preimplantation embryos.
Dev Biol 124: 451, 1987

Reima I, Lehtonen E, Localization of nonerythroid
spectrin and actin in mouse embryos. Differentia-
tion 30: 68, 1985

Emerson JA, Disruption of the cytokeratin filament
network in the preimplantation mouse embryo.
Development 104: 219, 1988

Lehtonen E, Ordénez G, Reima I, Cytoskeleton in
preimplantation mouse development. Cell Differ
24: 165, 1988

Yotsutani I, Niimura S, Ishida K, Histochemical
observations on actin and cytokeratin in mouse
embryos in the course of blastocyst formation. Jpn
J Fertil Steril 38: 177, 1993

Richa J, Solter D, Role of cell surface molecules in
early mammalian development. In: Rossant J, Ped-

ersen R, eds, Experimental Approaches to Mam-

I. YOTSUTANI et al.

12)

13)

14)

15)

16)

I7)

18)

19)

20)

21)

22)

23)

24)

23)

=
AN TR

HAAR 39% 15

malian Embryonic Development. p293, Cambridge
University Press, 1986

Yotsutani I, Niimura S, Ishida K, Influence of anti-
Le* antibody on in vitro development of 8-cell
mouse embryos. ] Mamm Ova Res 10: 26, 1993
Vestweber D, Kemler R, Ekblom P, Cell-adhesion
molecule uvomorulin during kidney development.
Dev Biol 112: 213, 1985

Takeichi M, The cadherins: cell-cell adhesion mol-
ecules controlling animal morphogenesis. Devel-
opment 102: 639, 1988

Takeichi M, Cadherin cell adhesion receptors as a
morphogenetic regulator. Science 251: 1451, 1991
Reima I, Maintenance of compaction and adherent-
type junctions in mouse morula-stage embryos.
Cell Differ Dev 29: 143, 1990

Shirayoshi Y, Okada TS, Takeichi M, The Ca**
dependent cell-cell adhesion system regulated
inner cell mass formation and cell surface polariza-
tion in early mouse development. Cell 35: 631,
1983

Vestweber D, Kemler R, Rabbit antiserum against
a purified surface glycoprotein decompacts mouse
preimplantation embryos and reacts with specific
adult tissues. Exp Cell Res 152: 169, 1984

Richa J, Damsky CH, Buck CA, et al., Cell surface
glycoproteins mediate compaction, trophoblast
attachment, and endoderm formation during early
mouse development. Dev Biol 108: 513, 1985
Ogou S, Okada TS, Takeichi M, Cleavage stage
mouse embryos share a common cell adhesion sys-
tem with teratocarcinoma cells. Dev Biol 92: 521,
1982

Whittingham DG, Culture of mouse ova. J Reprod
Fert Supple 14: 7, 1971

Dulbecco R, Vogt M, Plaque formation and isola-
tion of pure lines with poliomyelitis viruses. J Exp
Med 99: 167, 1954

Yoshida-Noro C, Suzuki N, Takeichi M, Molecu-
lar nature of the calcium-dependent cell-cell adhe-
sion system in mouse teratocarcinoma and embry-
onic cell studied with a monoclonal antibody. Dev
Biol 101: 19, 1984

Hirano S, Nose A, Hatta K, et al., Calcium-depen-
dent cell-cell adhesion molecules (cadherins): sub-
class specificities and possible involvement of
actin bundles. J Cell Biol 105: 2501, 1987
Nagafuchi A, Takeichi M, Cell binding function of
E-cadherin is regulated by the cytoplasmic domain.
EMBOJ 7:3679, 1988




R 6FE1H1H
h AU CHRHME~ 7 AEOERRESC
REd B REERIITFE
g R BREHENT R
TAHAT
PERFRFRREEETHE
vy kiE AE—%K

2MI O~y AR EHA A Y HRERML 72
By e T 5 &, WMid16~ 3241080 F TIdRET

BLASTOMERE BINDING IN MOUSE EMBRYO

(89) 89

HH5, MEREERR L a7, 72, 8 ~16Hifa
WHMIEIER ORI EOPEIZRZ 59, 16~32
MR DEIERE I I3 A RBE ORI & (RO L
hinol. COBBORDT 7 F Rk THEkE,
ROMPBEI T TR, A M I FUERT
L, FIEROMIE &I HB LAY, WK T
hol. TNEOFRIE, PURERMORETREL
REFEZRELRETS L, whoms, BEE, BK
DETHRLZ-TBY, BEHPLTAEY — 2D
M53 5 Zh o O ERRBRMEDS, HEELEh Ty
HTnWI ERRB LTV 5,

(ZAT ;19934 8 A 13 H)

(FR 1 1993410 4 15H)




FERLE I E R B & 0N D BIRILR A A0F L 72 261
Two Cases of Cystic Dilatation of Terminal Vasa
and Seminal Vesicles Associated with Polycystic Kidney

AR AR MR 2R 52
CGEE - I —2d%)

S I B AR R % W —

Hisayoshi NAKAZUMI Ikuo MAEHARA Seiichi ORIKASA -
HOH W Z [ 5 o IE #
Akiyuki HASUDA Masaru TAKAHASHI Masayoshi HIRAMATSU

Department of Urology,
Tohoku University, School of Medichine, Sendai 980, Japan
(Director:Prof. S. Orikasa)

ERIF R ER RIS L R EOERITEL G0 L2 2812 5T 5. BB 132788 %, s
WAE. WHEREICTHTIRE, BE8%, WREOKT 220, WEHESY, MRITIIBERE
B & U 3 O WIRIRATRD S 7. EHHEE RHRE CIRIME IS SREO BRI L TV, 5
IS4 & HE35 L 7 AN SIS 37, BUER SR % 0 L7- A2 IR Ch 2. #2213 26
RAM. ERIGMARE. WHERE TR TIRE, BT EBROET & MR LR, HEkEEET
TR E AR RES & OB OB RITRE 20, &5 ICHVIRMICAFEO BREE 4207, MR
TIRAWE L RREOTOMBEE AR S N7z BEMRIC TREABICSREED Bz R0,
B OBEBEESMAEDORKRTH 2 L& 2, RIGENTFMZTELY, REFBSNT, FAEHH),
HEH CRBBSENTH 5.

(Jpn. J. Fertil. Steril., 39 (1), 90 - 95, 1994)

% B T fl B
3 % (polycystic kidney © PCK) i3, DNA&E% 2k G 1) i
S TREIAAEMNLEEETHY, WEMEIOER BE 27, B
T L IO - D IEFHEEIETE S RIS EFF  BRAE.
BERREAR T 95 2 LRI L 4 5D, BEAERE | 24550 ICREBESHT OB S W RE T BIE %
TS ORI E LTI 8, BIER, MEhRE EfEhTWa,
DL VAS, M, B, SIE, BRER, F=IiC FKIREE . —0 i
bEMASEPTELME SN TNB, £/, S
Kimthds & O % 0 BHURIEA G0 L 7204 ﬁ ﬁ 6 ‘ 5
TTICBBIHRE SN TV A, g 8
Al 4L, REF T MmERE Tk LTy I%;

BrEZz L, BREORERRDS L ORKED %
FRIER % & 0F L7z 2 Bl 2 EBR L -0 TR T 5. )




FH6F1A1H BERIB RSB R R R O BRILR 2 S PF L7 2 61 (91) 91

BURIE . 34E5 7 AR ORI A FFR L L TURSR
BUE | (RKETh SR, BB RAF. MU 14296, 1
DA RICEE LB O Lo, HMERE
R E B 20 mlK THRESEE AR, REILIER 2
B BIAZBR IR A CRARRE (I fly, RS (AR L
Telpote,

AL | BFEERE, BRERE, EMEICRFE R
BH -7z, BUN17mg/ml, Cr0.8 mg/ml.

WA | B E 0.5ml >2.0ml), KT iRE 22X
10%/ml (>20 X 109/ml), EE)E 10.5% (>50%), FEFEH)
Befe 0 >70), pH7.07 L HED A2 {, BT
DIET, BT EBEOET 2307
A48 4 © LH 3.3 mIU/ml, FSH 2.6 mIU/ml,
PRL 2.7 ng/ml, Testosterone 781.0 ng/dl & 3 TIEH.
BT ERE B EREEO Bla 207z, (J
1)

R EEY | MAOFERGTIIIRE LS E L
LTV, BEIICThz2 L B ERICHIRL
Twiz, (K2)

G MRS © Y0 L 7 WA I /G & RS 28 5 T1
SEE CIRE S L LT S, T2iRE T
BESERE LTI, (M3, 4)
R | MEERCTIIBHENCHTICES
T TORBIRE R 2 RSB R 5RO 7. REHE RE
DINE R FEHL D FIFRILERD %= hr o 72,

Pl R ERM O T IR L 72 COBE D
O ThbLEZ, HhHfHELRELL. L2,
5 0 ELEGEHE TIIBRITROWENR O NT, £
DHBIFRIZ S E o T\, SHEROBERTA F
THREEIG MRS RN IC L 0 BB BT E
LT, AHRIIREREEERNEZFAVTA
TEEEITZ) TETHS.

GERl2)

B 20, B, KIS,
FEF ¢ MABT.

LR  dFRie_&Z e L.

ﬁ;ﬁﬁ : DT——O
IR P

ol

PCK PCK PCK
TEE .
Pt.
PCK

M1-2 fEF1 BBEENER

M3 ER 1 EEREEYR

-~ ¥ ]
TAY €

BHEMRI T2 312

4 JEBI1



2 (92) P A

BURIE © 19914F 10 HE & W EHICIMEASTR L5 X 5
W DiEEZ %2, CTICTBHUELEHISATY
A, 199243 H 11 HAEED 720 KRR/ & 7 o 72,
BURE @ A& TSRS, RARIRAE RAT. 11 196/108. J§
AT IE A L7 A il 7. B3, PRl
BRELREO LN o7, KEARIIWNE D 12ml.
FER EARDTHE LM & b 2R L T 7 Aok e
EIEE AR L 72, A SEAR ISR A PR L filh
7z

HAbEERAS © GOT 871U/, GPT 122IU/L. BUN 18
mg/dl, Cr1.0mgdl. BFFEIZEEZROLRHI-72.
FEARAT | R 1.2 ml, A5 6 X 105ml, EEH
F42%, T EHREIEEO0, RBCELHWBCO-1/5

bl = E’
PG ‘?/

5.6 fEGI2 HEHHEE

HANE 25 39% 175
HPF, pH7.62 & ffifies, KT, FiE8RoqL
T & MABHE % R 7.

WA A4S © LH 3.0 mIU/ml, FSH 2.5 mIU/ml,
PRL 2.1 ng/ml, Testosterone 219.4 ng/dl & Testosterone 7%
RREAETH - 7.
RS AR | M
PRIEBEEE RS © 4

e 2 HQF Lk d L oYl
r‘?’:% BD oz,

FERESY GRS LV EERNZEALLECS
Pk U 7o GRS I K, *H%ﬁ‘ﬁ%;éﬂﬂ. &5
tﬁﬁﬁl |2 FEAT B ERBIGEL ST, EhEo %

RICHER L 725R55, DWW TR L2 A5 i &
:hf:. EREE LD EEMEEATD LR, £
WE, KE, BEodEgshnsz, (15, 6)

<9 fEFI2 HMEMRI TIEFE



PR 6 FE1H1H

JEEEMRIFRAE © WIS 500 EiaE o7z,
xR E RO L o7 (A7)

G MRURALS | T15RFA%, T20@FE I ClifGE
WG AR, Mg DILEATRD S Pz, F 7RI R
I B RICHR L7 2 iR 7z, TIERIE T, £
RS E I RER, R4, AIZIRO Yo HE IR I 2R
L7-imid s s e LTt s h, Aol
MA@ 722 LR sz, (X8, 9)

RS HRRAS AR CITEHENICR ICE 5
T TORINIERE % R Mg 2 30 72, Rl RE
DINE R KSR DO FIAG LFRD % dp o 72,

Rl S OB B S LR e K T BB K T
FERTH B LEZ, RIREYIRMIC X 5 HEEE
OREEEID 205, ANOFREIELNTHIED
Z AP, HEHTRABETTH 5.

zZ =

L, BUSNOREDEHIE N L THS
NTwab., RESD36FIDEFNC LB L, R
54.6%, WEBERNL -7.1%, BMENIRHE -8.0% D A HEET
5723, —J, FEOERIIRICOVTIE, FIS
DEFC L B L 19874 F TRITAIBID G SN T
BOHBWYHGERTHLESZDHY. T, At
53 5 PEA T BB 5979 51 v 28 91 (0.47%) (A
D RENIRERDIE LTSI,

PERLE VK B DR EHE L 7EfiE 4 Tl
Boo, HHSD, HESS, hilgs 9, HES 10, 5
5510, BAAES 12, EIS 1D, HES W, KIES 1,
ERSOIZLEH8BINHE SN TWEIZT ER
v, L, EfSE, BT 9 NTHE
AR TRV 3PN E RS L RO %
RIEARD - ERELTVEY, ZOZ LX)
ZOEHIIHRL THENERVLOTIE 2w LS
nas.

HEERRTE L OB EOEBET oRTEEICD
WTIEAMS T, S, MBS, HiES DD
SHEPRONDL S OORIZHES S NIFEEL S
V. ARSI, )AL L PRE O REIR, 2)
WEEHO—ET -IEERORENR, 3) 327 —
EREMOREIIRO 3FIIHTELTWBE D, Tz,
HES 13, B X O s L L ST
WL, ERECAB LA oM LAHE
LTk, Tk 4 RIRE &5 2 & 24
LTWwW5,

FOREEREE OB E LT, DEETHL S
L, D HEERMEE LY, b bREEICBITS

LB R A R RS B D IR & A L 72 2 61

(93) 93

Achalasia DFE G EHER L 5 2 &, 3) EHEEDREER
MEFILUSTIRRE L OZGEZALTEBY, 20K
WIS ERROPFRIIFEH TRV L&, PBITHN
TwaIh, FEE, hEo 2468, HiED 1~ 561,
Hiso 1~ 3FIH, B 16, EZRO 16, K&
DB, EBRO1F, FLTHEFAD 1FBIZBY
T LMD HTEE A, I x My LCEHE
ELTHETAZ LILEYTH L EBbhz. G
5, FAE S 13 KB K 4 O ERUIRIERED BB 5
FRELTY + LV 7EOREREEZFTTND,

HERF D 2 BIEHIZBWTIE, IEPERC 2 RICIR
L7885 % B zhs, Zhs) I 27 —EERIZ2
RINZHRE DB L7 b 0, 2) SHEEROEHO
BIZEIC X IR O, 3) 5T O HIRILR 7%
D, HHHNEIINS FHAEDEIRELZOD
B o Thhro7z. 26 HORENERT, 15IED
TREME E 2R R - TB ) BlE L DAL
B TH LA RS BERRZ V.

R ORERE ) BEE, MAFRE 23T
*EFELCWRBREZZT LIPSV, 20
A RSB APE L7EBID S 5 2 & 2 2TEIC B W
THZ%ITR ) ZEVEETHH ). BIEEAETIE
BHEOMKT, HTEEROMT, MEFKzZRED
B o mBEEE, ) otk K xR, JEER
BRI L ABOMRE L, FREREE R
2L BB DOIEO O MEITR ) T EHFEF
L, SR R I TR 1 1) B, BERE & L
BIRAVARRICIHIBRT & 2, 2) BEID 4 (hk
TEHVELTRZ S, LWIHFIEYED ) KEROS
Wy & FRBERE AR R TH A, TR LK
MESOMER Z H1 5 IZIEMRIZSE I TH A, HERBIT
EB 1, 23EICIEIE Lo AT S, fER 2
BV TIRAREOELMO R MARICHEE S
7o BB ICIEENESIC L D SEETR D 20I12iE
HEREEEIPERTHA.

T OWIES A 2R SRR & L TETAE
B LA RIRER T 5 2 LI & B EB O
TAEZONL. AHOIL, BEREOREIEY
R L7z 5 B A LIEERE O & 4T e VARl
T RO %700, HICHEEIRICEaE 6
Bt L7 BT ORI R 2B @B L Tw
519, F7-, KL BTrozsvF—iInb
BT OFTEEE~NORATEHRT S L SNb
TOUAY TSI EFRTHEENTVAED, fE
5 TN K 850 O B s 72 B8 AP
ETICERL TV BREE S+ E L 6N5.



94 (94)

A% FFRE LB T AR e R LA o
EE L LT, RERRGERE LY, JRE N 7 —
TS & B AEPRIE AR RAT ', N RSOR S R
ML), R R B 2RI & OF L 72 ATH'O AT
b, EREIS HE SN TW S, R % 35k
ELZZEE I L TR ERBM 2T o722 v
HHRLND AN, MHREREOEMELH Y, @
JGIIHEEISRESNERETH DL LEDNS,

& &

1. EREFLBERBTS L O EO EIRYEL
G L7z 2Bl s L7,

2. BENICRERNBEERE L MRIVEHTH 2
L AALL.
FRXOBEFEFENRAART ¥ Foo Y —#4(2
TG L7,

X &

L Al B, SRERERE. KH 27 057, 1990

2) Dalgaad OZ, Malformations related to bilateral
polycystic kidneys in adults. Acta Med Scand 158
(supple328) : 182, 1957

3) Higashihara E, Aso Y, Shimazaki J, et al., Clinical
Aspects of polycystic kidney Disease. J Uro 147:
329, 1992

4 whlwe, mEfsE, WG, o EER
1 & P o 7R R IR O 1 B, R E
33 1 1474, 1987

5) fAFER, WYL L 2 DGE. ER ARHA
46 143, 1983

6) HEEHE, WY —, WMERERO 26, Bk
JR&EE 53 143, 1962

7 Bk, BBRER, BERERIOVWT-L
CIZZEDHFEIIODWT—., BRERE 531 43,
1962

8) MG =ER, WILER, EREE i, ZRME
Ko 2 & 0F L7 EIRE X O & R Im a4 ik
PRIZOWT, THHWR 35 12, 1973

9) HIBFNE, MERE, R, KO KK
IRAE - - BB D 1 6. QREEE 68 :
508, 1977

10) R, WIlGAe, PEHBZ i, W%
fa & ECATIE 2 /R BB o 2 61, AWRE
i 7311487, 1982

1) Al #S, RN E, BHRIEE b, Rk
WREB L2058 I2WwT., HILRSE
79 1385, 1988

12) ¥ oK, B OE, miEEAn i, #hgo
GO L7CRIEALE B L URER KREILERED 1

A

HARERGEE 39% 1%

Bl HWREEE 79 @ 564, 1988

13) @I BE, i, A6 fh, BlEr
R AT YRS RE & & 0F L 7 B MR ARIE
16, HA#SEE 35 273, 1990

14) iR, FIRA R, MR EILRED 1 5.
HbR4&5E 82 & 1858, 1991

15) KAGIEA, AIER, AREm M, WhEgs
AT B AT VTR & B OF L 7o 8 BB IRIL IR SE .
WHRERSLEE 5 0151, 1992

16) ¥R I, fEH O, BAER i, ®EEZE
EOF LR BEBRILRIED 1 6. 7 H R
54 11994, 1992

17) AMER, Ind B, KHICE b, HERS
5T E RO RFIEEICOWT, WR
A 6792, 1960

18) AR B, wllme, B, KRR IR
RIZOWT, TEHMWR 39 © 713, 1977

19) AFER, & BB, HEGEM, BERKREOD
BT & GHE. WRAAE 9 1 528, 19634F

20) Eskin BA, Azarbal SC, Slata WG, In vitro
responses of the spermatozoa cervical mucus sys-
tem treated with prostaglandin (F2a ). Obstet
Gynecol 41:436, 1973

Two cases of cystic dilatation of terminal vasa
and seminal vesicles associated
with polycystic kidney

Hisayoshi Nakazumi, Ikuo Maehara,
Seiichi Orikasa, Akiyuki Hasuda,
Masaru Takahashi and Masayoshi Hiramatsu

Department of Urology,
Tohoku University, School of Medicine,
Sendai 980, Japan
(Director:Prof. S. Orikasa)

Two cases of cystic dilatation of terminal vasa and
seminal vesicles assosiated with polycystic kidney are
reported. Case 1 was a 27-years old ,male, who com-
plained of infertility. Seminalysis revealed oligoastheno-
zoospermia and reduced semen volume. Vesiculogram
and MRI showed bil. dilatation of terminal vasa and
seminal vesicles. Abdominal echogram revealed multiple
cysts in bil. kidneys. We advised him to ejaculate fre-
quently, but his seminalysis didn't improved. Now, we
are planning AIH using seminal vesicle puncture. Case 2
was 26-years old male, who complained of hematosper-

mia. Seminalysis revealed oligoasthenozoospermia,
reduced semen volume and hematospermia. Vesiculo-
gram showed bil. dilatation of terminal vasa and seminal
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vesicles and an additional round cystic structure in
prostate. Abdominal MRI revealed multiple cysts in
bil.kidneys. MRI suggested blood pooling in rt.seminal
vesicle and in the round lesion. As the cause of

hematospermia seemed to be obstruction of seminaltract,
we planned transurethral surgery. But the pt. did't con-
sent to it. So we follow up him with antibiotics and
antiphlogistics.
(%A 19934 5 H 7 H)
(52HL 1 19934E10 H 18 H)
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LACK OF CALCIUM IONOPHORE (A23187) INDUCED
AND INDUCIBLE ACROSOME REACTIONS CORRELATES
WITH FERTILIZATION FAILURE IN VITRO

Murat TASDEMIR, Isik TASDEMIR, Hideya KODAMA,
Jun FUKUDA, Kazuko SEKINE and Toshinobu TANAKA

Department of Obstetrics and Gynecology,
Akita University School of Medicine, Akita 010, Japan

Abstract: To study the unexplained fertilization failure in vitro by acrosome reaction ionophore challenge
test (ARICT), we examined 27 sperm samples, 9 of which (Group A) obtained from patients with history
of fertilization failure at least at two consecutive in vitro fertilization trials due to unknown etiology. And
18 control patients (Group B) whose fertilizing potentials were proven by IVF were chosen by random
sampling. Sperm acrosomes were examined by staining with pisum sativum agglutinin (PSA) labeled with
fluorescein isothiocyanate (FITC), as spontaneous and Ca-ionophore (A23187) induced acrosome reactions
(AR). Although the incidence of spontaneous ARs were not statistically significant between group A and B
(10.2 £ 1.7 and 10.0 + 2.0 respectively), the incidence of A23187 induced and inducible (induced minus
spontaneous) ARs in group A (23.0 £ 2.0 and 12.8 £ 3.0 respectively) were significantly (p<0.01) lower
than that in group B (28.7 £ 2.9 and 18.7 & 3.6 respectively).In conclusion, the incidence of A23187
induced and inducible ARs were in correlation with the success in fertilization in vitro. And this approach
has also helped us to understand the repeating failure of some cases in IVF due to unknown etiology which

were later attributed to male factor.

(Jpn. J. Fertil. Steril., 39 (1), 96 - 100, 1994)

Introduction

The explanation for failure of fertilization in vitro
for some male infertility cases is beyond the limits of
conventional infertility parameters. It is well known
that the acrosome reaction (AR) that occurs as a con-
sequence of sperm capacitation is an indispensable
prerequisite for sperm to fuse with the oocyte and
pass through the zona pellucida (ZP)! ~%. So in deter-
mining the fertility of male partner this essential
physiologic modification of sperm head should be
tested. Recently acrosome reaction ionophore chal-
lenge test (ARICT) has been introduced as a method
to predict the fertilizing potential of sperm, and it's
results have been shown to have correlation with fer-
tilization in vitro®,

We designed this research to study the unexplained
failure of fertilization in vitro by ARICT.

Materials and methods

Patients

Twenty seven patients were included into this
study. We selected 9 patients (Group A) who under-
went in vitro fertilization and embryo transfer (IVF-
ET) treatment due to unexplained etiology and failed
to fertilize in vitro at least at two consecutive cycles
between November 1990 and March 1992. And 18
control patients (Group B) whose fertilizing potentials
were proven by IVF were chosen by random sam-
pling.
In vitro fertilization

Ovarian stimulation was achived by human
menopausal gonadotropin (hMG, Pergonol, Teikoku-
zouki, Japan), started on the second day of menstrua-
tion with a dose of 225 IU daily, accompanied by a
GnRH agonist (Buserelin, Sprecur, Hoechst Japan),
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administered 900 x g daily beginning from the mid-
luteal phase of the previous cycle (long protocol) as
described previously®. The consecutive IVF-ET
cycles were carried out by the same clinical stuff with
the same methodology and under the same laboratory
conditions. When the diameter of the leading follicle
reached 17 mm or more, 10000 IU of human chori-
onic gonadotropin (hCG) was administered on the
evening of that day. Oocytes were harvested by ultra-
sound-guided follicle aspiration through a transvagi-
nal approach under local anesthesia 34 hours after
hCG administration. The oocytes were immediately
isolated and the morphological grade of maturity was
estimated according to defined criteria”. The oocytes
were cultured in 2 mL of HCOj3 buffered human tubal
fluid containing 10% heat inactivated-patient's serum
(HTF-PS), under an atmosphere of 5% CO., 5% O
and 90% N; at37 C and inseminated in HTF-PS
under the same atmospheric conditions with 10 X 104
motile spermatozoa/mL of culture medium, prepared
by a swim-up technique. In every cycle there were at
least three mature oocytes inseminated. Sixteen hours
after insemination, oocytes with two pronuclei were
considered fertilized and were cultured further with
fresh medium for cleavage and replacement. Up to 4
embryos were transferred to the uterus 32-34 hours
following the recognition of fertilization. Luteal func-
tion was supported by injection of 2000 IU of hCG at
0, 3 and 6 days after the transfer.
Preparation of Sperm Samples and Evaluation of
Acrosome Reaction

Sperm acrosomes were examined by staining with
pisum sativum agglutinin (PSA) labeled with fluores-
cein isothiocyanate (FITC, Sigma Co.St.Louis, MO)
as described by Cross et al.®) with slight modifications
as follows: after 45 minutes of liquefaction at room
temperature, the samples were divided into two parts.
One part was used for preparation of sperm for IVF.
The other part was diluted in four volumes of human
tubal fluid containing 1% bovine serum albumin
(HTFBSA-prepared at Reproductive Endocrinology
Laboratory of Department of Obstetrics and Gynecol-
ogy, Akita University, Japan) and washed twice by
centrifugation at 200xg for 6 minutes. After 45 min-
utes of swim-up, enriched motile fractions (>90%
progressive motile spermatozoa) were collected and
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divided into four parts for examination of sponta-
neous and A23187 (dissolved in ethanol 2 X 103 M
and stored at -20C ; Sigma Co. St. Louis, MO)
induced AR at 1 and 24 hour at 37 C under an atmos-
phere of 5% CO; and air. The sperm samples were
smeared on fluorescence free glass microscope slides
(Matsunami Glass Ind., LTD, Tokyo, Japan) and were
fixed in 95% ethanol for 1 hour after air drying.
Slides were washed in distilled water before and after
two hours exposure to 30 z g/mL PSA labeled with
FITC in phosphate buffered saline. In each slide, at
least 200 sperm were examined under a fluorescence
microscope with 400x magnification.
Statistical Analysis

Comparison between two sets of data in the same
group was made by using paired Student's t-test. Sta-
tistical analysis between different groups was per-
formed by using Student's t-test.

Results

The results of spontaneous and A23187 induced
acrosome loss at 1 and 24 hour incubations were
compared at Figure 1. Spontaneous acrosome loss at
1 and 24 hour incubations (mean = SD; 10.2 £ 2.0
and 11.5 & 1.8 respectively) were not statistically sig-
nificant. As were the A23187 induced acrosome loss
at 1 and 24 hour incubations (mean + SD; 26.7 &= 3.8
and 27.6 £ 3.6 respectively). Depending on this

ARICT AFTER 1 AND 24 HOURS INCUBATION

I:l SPONTANEOUS

V///7/} woucep
& N=27
5 o4of
& 26.7+3.8 27.6+3.6
ug 2}
UO'JE 20+
g2 T[10.2x2.0 11.5+1.8
=i qg|
X w

1HOUR 24HOUR

TIME of INCUBATION (HOURS)
Fig. 1 The incidence of acrosome reactions at 1 and 24
hours of incubations (in HTF+1% BSA medium)
are not statistically significant

ARICT: acrosome reaction ionophore challenge test
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Table 1 Spontaneous and A23187 induced acrosome loss

Spontaneous acrosome loss

induced acrosome loss

inducible* acrosome loss

% % o
GroupA (n=9) 102 £ 1.7% 23.0+20§ 128 £3.08§
Group B (n=18) 10.0 £ 2.0 28.7 £29 18.7 £ 3.6

* Inducible acrosome loss: Induced minus spontaneous acrosome loss.

i Not significant when compared with group B.
§ p<0.01 when compared with group B.

result, the comparison between group A and B as
spontaneous, A23187 induced and induced minus
spontaneous acrosome loss were made at 1 hour of
incubation as shown in Table 1. Although the inci-
dence of spontaneous ARs were not statistically sig-
nificant at group A and B (10.2 &= 1.7 and 10.0 2.0
respectively). The incidence of A23187 induced and
inducible (induced minus spontaneous) ARs in group
A (23.0 =2.0 and 12.8 = 3.0 respectively) were sig-
nificantly (p<0.01) lower than that in group B
(28.7 2.9 and 18.7 % 3.6 respectively). The individ-
ual values of group A and mean * SD value for group
B was illustrated in Figure 2. Although one patient in

ARICT in patients with unexplained
fertilization failure in vitro

% Group B (n=18)

(means.d.)

N
o
T

—
o
1

% acrosome reacted spermatozoa

spontaneous induced

Fig. 2 The incidence of spontaneous and A23187
induced acrosome reactions for group A (n=9)
are shown as individually

ARICT: Acrosome reaction ionophore challenge test

group A has shown high incidence of A23187
induced acrosome loss, this patient failed to fertilize
again in the current IVF cycle.

Discussion

The conventional sperm parameters such as; sperm
count, concentration, percentage of motile and mor-
phologically normal spermatoza, has limited value in
defining all cases of male infertility. By the common
practice of IVF-ET, it has been apparent that there are
unexplained male infertility cases with normal classi-
cal sperm parameters?). Although there has been sev-
eral possible explanations for unexplained IVF fail-
ure, a specific analysis of sperm functions, including
capacitation, acrosome reaction (AR), sperm-zona
binding, sperm-oocyte fusion and nucleus decon-
densetion is probably inevitable to evaluate and
understand unexplained male infertility®). The acro-
some reaction that occurs as a consequence of sperm
capacitation is an indispensable prerequisite for sperm
to succeed fertilization. Furthermore, since the fertil-
izing ability of sperm fades relatively soon after the
occurrence of the AR'?), it is likely that the fertilizing
sperm completes the AR in the immediate vicinity of
the oocyte or on the ZP. So the incidence of A23187
inducible AR which indicates the difference between
the incidence of A23187 induced and spontaneous
AR possibly represents the part of sperm responsible
for fertilization.

In testing the AR, physiologic activators are not
suitable for comparative and repetitive tests. Acro-
some reaction ionophore challenge test (ARICT) is
suitable for these purposes. In our experience with 27
patients, there was no significant difference at 1 and
24 hours of incubation concerning spontaneous and
A23187 induced AR. We achieved the optimum
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capacitation and AR consequently by incubating the
sperm samples for 1 hour in HTFBSA and the com-
parison between group A and B was carried with the
results of AR at 1 hour of incubation.

It is likely that spermatozoa with a spontaneous
acrosome loss have an impaired fertilization ability
and that the fertile spermatozoa are included in the
unreacted population that are able to acrosome react
in response to A23187. The incidence of inducible
AR represent the group of sperm that is capable to
acrosome react in response to A23187. Therefore, this
index can be taken as a better marker to determine the
fertility of male partner.

In the present study, the group with unexplained
failure in IVF (group A) has shown significantly
lower incidence of both A23187 induced and
inducible (induced minus spontaneous) ARs when
compared with control group (group B). And the inci-
dence of spontaneous ARs were not significantly dif-
ferent. The lack of response to A23187 in group A
can be caused by delayed capacitation'! or by a
defect in the cascade of reactions from entry of cal-
cium to exocytosis of intracellular enzymes. As is
shown in Figure 2 one patient in group A has shown
high incidence of A23187 induced and inducible AR
but again failed to fertilize in vitro. Explanation of
fertilization failure in this patient possibly involves
several other factors rather than the defect in AR.

In conclusion, the incidence of A23187 induced
and inducible ARs were in correlation with the suc-
cess in fertilization in vitro. And this approach has not
only helped us to understand the repeating failure of
some cases in IVF due to unknown etiology, but also
helped us to identify male infertility cases hidden
beyond the limits of conventional sperm parameters.

This study was presented at the 4th Microfertiliza-
tion seminar, Tokyo, Japan, April 18, 1992.
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IDENTIFICATION OF SPERM ANTIGENS REACTING
WITH ANTISPERM ANTIBODIES IN SERA
FROM INFERTILE MALE AND FEMALE PATIENTS

Isik TASDEMIR, Murat TASDEMIR, Jun FUKUDA,
Hideya KODAMA, Kazuko SEKINE and Toshinobu TANAKA

Akita University School of Medicine,
Department of Obstetrics and Gynecology, Akita 010, JAPAN

Abstract: To identify the sperm antigens reacting with antisperm antibodies, 24 human sera with immobi-
lizing antibodies (14 females and 10 males) and 5 normal sera were analyzed with reference to binding of
IgG by Western immunoblotting. A total of 15 different polypeptides were capable of binding IgG. 87.5%
of the sera reacted with 77 kDa spermatozoal polypeptide and 41.6% of the sera reacted with 68 kDa sper-
matozoal polypeptide which were the most commonly reacting polypeptides in our study. None of the male
sera reacted with 28 kDa polypeptide whereas 42.8% of the female sera showed binding to this polypep-
tide. Also we could not detect any binding to 83, 42, 32 and 30 kDa spermatozoal polypeptides with male
sera. On the other hand none of the female sera reacted with the 45 and 38 kDa spermatozoal polypeptides.
The results showed that 77 kDa and 68 kDa spermatozoal polypeptides play important role in infertility and
the major difference in binding patterns of male and female sera was seen in 28 kDa spermatozoal polypep-

tide.

(Jpn. J. Fertil. Steril., 39 (1), 101 - 105, 1994)

Introduction

Auto and iso antibodies directed against the human
spermatozoa play a major role in infertility. These
may cause infertility through immobilization by
agglutination or complement fixation, or through
inhibition of cervical mucus penetration or by block-
ing sperm egg interaction by inhibiting binding of
human sperm to the human zona pellucida' ~3. In the
present study, we have attempted to identify the anti-
gens on human spermatozoa using human sera con-
taining iso and auto antibodies by Western
immunoblotting. This involved the demonstration of
IgG antibody binding to spermatozoal antigens elec-
trophoretically transferred to the nitrocellulose after
Sodium Dodecyl Sulphate (SDS) polyacrylamide gel
electrophoresis by means of peroxidase conjugated
anti-antibodies. We tried to determine the pattern of

antibody specificities in female and male sera.

Materials and Methods

Human sera

24 human sera with sperm immobilizing antibodies
were obtained from infertile patients (14 females (F)
and 10 males (M)) attending to Fertility Clinic at
Akita University Hospital. All the samples were
highly positive for serum IgG immunobead binding.
Controls were sera from 5 fertile donors without
sperm immobilizing antibodies, which were also neg-
ative for serum IgG immunobead binding.
Spermatozoa

Specimens were obtained from 4 fertile donors
with normal semen quality. Spermatozoa from pooled
semen of 4 donors washed two times with phosphate
buffered saline (PBS) pH7.4 and the concentration of
spermatozoa was adjusted to 3 X 108 cells/ml in PBS.
The suspension was sonicated in ice bath and cen-
trifuged at 300 X g for 5 minutes. Same volume of 5%
Tricholoroacetic acid (TCA) was added to the super-
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natant and kept in ice for 15 minutes. It was then cen-
trifuged at 10000 X g for 10 minutes. The pellet was
suspended in 800 g 1 of Tris-HC1 (0.0625 M) buffer
(pH 6.8) containing 2% SDS, 10% glycerol, 5% mer-
captoethanol and 0.001% bromophenol blue as the
marker dye and centrifuged at 15000 X g for 15 min-
utes. The supernatant fluid was heated at 95 C for 2
minutes.
Gel Electrophoresis and Immunoblotting

One dimensional SDS-polyacrylamide gel elec-
trophoresis was performed according to the method of
Laemmli® using 10% polyacrylamide slab gels. Mol-
ecular weight standard mixture containing Phospho-
rylase b (94,000), Bovine Serum Albumin (67,000),
Ovalbumin (43,000), Carbonic Anhydrase (30,000),
soybean Trypsin Inhibitor (20,100) was run in parallel
with sperm extracts. After electrophoresis, Western
immunoblotting techniques as described by Towbin
et al.> were performed. Sperm antigens were electro-
transferred onto nitrocellulose strips (0.45 # m diam-
eter pore size) obtained from Millipore. The nitrocel-
lulose strips were blocked by 5% skimmed milk in
Tris-buffered saline pH7.5, for 1 hour and incubated
overnight at room temperature with 24 sperm immo-
bilizing antibody positive and 5 control sera (1/50
dilution) with constant agitation. Excess antibodies
were removed by washing the strips five times for 5
minutes each wash, with washing buffer containing
Tween 20. The strips were incubated with peroxidase
conjugated affinity purified goat anti-human IgG
(1/500 dilution), (Sigma) for 2 hours at room temper-
ature. The strips were then washed five times and
submitted to enzyme color reaction by using 3, 3

Diaminobenzidine tetrahydrochloride.
Results

A total of 15 different polypeptides were capable of
binding IgG. The polypeptides of 86, 83, 77, 68, 65,
61, 58, 48, 45, 41, 38, 32, 30, 28 and 25 kDa were
recognized. None of the control sera showed binding
to these polypeptides.

Table 1 shows the number and the percent of sera
binding to each reacting polypeptide on spermatozoa
with Western immunoblotting. 21 (87.5%) and 10
(41.6%) of 24 human sera with sperm immobilizing
antibodies reacted with 77 kDa and 68 kDa polypep-
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Table 1 ~ Number, and percent of sera binding to each
reacting polypeptide on spermatozoa with
Western Immunoblotting

Antigens (Mw)  # of sera (n=24) % of sera
86 kDa 2 8.3
83 kDa 3 12.5
77 kDa 21 87.5
68 kDa 10 41.6
65 kDa 5 20.8
61 kDa 2 8.3
58 kDa 6 25
48 kDa 4 16.6
45 kDa 1 4.2
41 KDa 4 16.6
38 kDa 1 4.2
32 kDa 5 20.8
30 kDa 4 16.6
28 kDa 6 25
25 kDa 6 25

tides respectively which were the most commonly
reacting polypeptides in our study. 6 (25%) of the 24
human sera reacted with each of the 58 kDa, 28 kDa,
25 kDa polypeptides. 5 (20.8%) of the 24 human sera
reacted with each of the spermatozoal polypeptides
with the molecular weights of 65 and 32 kDa. 4
(16.6%) of the human sera reacted with each of the 48
kDa, 41 kDa and 38 kDa polypeptides. 3 (12.5%) and
2 (8.3%) of human sera reacted with 83 kDa and 86
kDa, 61 kDa polypeptides respectively. Only 1 sera
reacted with each of the 45 kDa and 38 kDa molecu-
lar weight polypeptides. Detailed results obtained
from the 7 most frequently observed IgG binding
polypeptides are given in Table 2.

Figure 1 shows the percent of female and male sera
binding to each polypeptide on spermatozoa. 85.7%
of female sera and 90% of male sera reacted with 77
kDa polypeptide, whereas 42.8% of female sera and
40% of male sera reacted with 68 kDa polypeptide.
On the other hand 35.7% of the female sera reacted
with each of the 58 kDa and 25 kDa polypeptides, but
only 10% of the male sera reacted with these polypep-
tides. Although 42.8% of the female sera reacted with
the 28 kDa polypeptide, none of the male sera reacted
with this polypeptide. We also could not detect any
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Table 2 Binding pattern in Western Immunobolotting of IgG from 24 human sera 7 of the most frequently reacting

polypeptides on human spermatozoa.

Antigens (Mw)

Serum NO Sex 77 kDa 68kDa 65kDa 58kDa 32kDa 28kDa

25kDa

610
456
670
1098
800
506
296
267
735
618
124
869
737
807
1227
887
1116
1103
332
874
411
384
1017
443

+ +

-+

+ o+ 4+ o+ o+
+ b
+ +
+

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+
+

+

+ +
+
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, i dlagl 11 1]
25 65 32 48 41 30 83 86 61 45 38
ANTIGENS Mw (kDa)

Figure 1 Percent of female and male sera binding to each reacting polypeptide on spermatozoa
with Western Immunoblotting
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binding to 83, 41, 32, 30 kDa polypeptides with male
sera to which 21.4%, 28.5%, 35.7% and 28.5% of the
female sera showed binding respectively. On the
other hand none of the female sera reacted with the 45
and 38 kDa polypeptides to which 10% of the male
sera showed binding.

Discussion

In the present study, we present data about the
identification of the corresponding antigens of the
human spermatozoa to the sperm immobilizing anti-
bodies by Western immunoblotting.

Our analysis of 24 human sera (14 female and 10
male) showed that the antigens of high molecular
weights (77 kDa and 68 kDa) play an important role
in infertility since they are the most frequently recog-
nized antigens both by male and female sera, which
agrees with the other studies® 7. Poulsen reported that
the presence of antibodies against 77 kDa polypeptide
was correlated with infertility® and Jaroslova et al.
reported that the 68 kDa spermatozoal polypeptide
was recognized specifically by antisperm antibodies”).
Beside these 77 kDa and 68 kDa antigens, we demon-
strated that the 65 kDa, 58 kDa, 32 kDa, 28 kDa and
25 kDa spermatozoal polypeptides were frequently
recognized by antisperm antibodies which is in corre-
lation with the previous studies® 4.

The major difference in binding patterns of female
and male sera was seen in 28 kDa polypetide; none of
the male sera reacted with the 28 kDa spematozoal
polypeptide whereas 42.8% of the female sera
showed binding to this polypeptide which needs fur-
ther investigation.

Beside clinical tests that can detect the presence of
antisperm antibodies in serum, the identification of
the antigens against which antibodies are directed
should improve the diagnosis of immunologic infertil-
ity. Monoclonal antibodies of the same isotype but
directed against different antigens present on the
sperm have been shown to either block sperm-egg
membrane fusion'? or sperm attachment to zona pel-
lucida!V. Thus characterization of the specific sperm
antigens against which antisperm antibodies are
directed is very important in determining the role of
antisperm antibodies in infertility.
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