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Quantitative Analysis of Spermatogenic DNA Synthesis in Varicocele
Using a Monoclonal Antibody Against Proliferating Cell Nuclear Antigen

Hiroshi Nakane, Kazuhiko Ishizu, Koji Shiraishi and Katusuke Naito

Department of Urology
Yamaguchi University School of Medicine, Ube 755-8505, Japan

Katsuhiko Imoto
Ogori Daiichi General Hospital, Ogori 754-0002, Japan
Hiroshi Takihara
Onoda City Hospital, Onoda 756-0094, Japan

In order to investigate the effect of a unilateral varicocele on spermatogenic DNA synthesis in both testes, we
quantitatively analyzed the immunohistochemical expression of proliferating cell nuclear antigen (PCNA) in
the testes of infertile men with left varicocele.

A total of 36 men with left varicocele were enrolled in this study, of which 15 had grade I varicocele, 13 grade
Tl and 8 gradell. The rate of cells positive for PCNA was expressed as the labeling index, which is the ratio of
the number of positively stained germ cells with PCNA to the total number of germ cells on the periphery of the
seminiferous epithelium. The labeling index of the left testes was significantly lower than that of the right testes
for all grades of varicocele. In the left testes, the labeling index showed significantly lower values in the gradelll
group than in the grade I and Il groups, and in the right testes, the labeling index was significantly different in
the grade Il and I groups.

These results suggest that unilateral varicocele severely impairs spermatogenic DNA synthesis in the ipsilat-
eral side and that spermatogenic DNA synthesis is significantly decreased not only in the ipsilateral side but
also in the contralateral side of the testes.

Key words: varicocele, PCNA, spermatogenic DNA synthesis




Jpn. J. Fertil. Steril.

" Vol. 43 No.2 1998
Trypsin Like Proteinase Inhibitor in Human
Follicular Fluid (HFF-TI) : Relationship Among
R HFF-TI, Arginine Amidase, Plasminogen and Estriol
Takehito YAMAGUCHI, Masatoki KATAYAMA, Rieko NAKANE and Yoshifumi MATSUDA
Department of Functional Bioanalysis,
Meiji College of Pharmacy.
Tokyo 154-0003, Japan.
[ ]
Izumi HARA and Hirohisa SATO
Department of Obstetrics and Gynecology,
Tachikawa Kyousai Hospital,
Tokyo 190-8531, Japan.
Hsien-Kung LEE
Keiai Clinic,
Tokyo 171-0014, Japan.
o
Abstract: We performed quantitative and biochemical analysis of 37 samples of normal mature human
follicular fluid (HFF) in this study and the trypsin like proteinase inhibitor tentatively called HFF-TI, Val-
Leu-Arg-pNA amidolytic activity, plasminogen and estriol in HFF were measured. The mean HFF sample
volume was 4.75 = 2.22 ml. The mean concentrations of HFF-TI, Val-Leu-Arg-pNA amidolytic activity,
plasminogen activity measured by relative to Glu-Gly-Lys-pNA amidolytic activity of plasmin and estriol in
¢ HFF were 2416 £ 870 trypsin inhibitor units (TIU)/ml, 0.859 & 0.308 n mol/min/ml, 18.71 £7.48 n
mol/min/ml, and 1.40£1.08 ng/ml, respectively. HFF-TI concentration showed negative correlation with
the plasminogen concentration in individual samples. The total amount of HFF-TI also showed relatively
good correlation with total amounts of Val-Leu-Arg-pNA amidolytic activity, plasminogen activity and
estriol, respectively. Present results may suggest that the amount of free plasminogen which can be
converted to the plasmin in the proteinase cascade for final stage leading to ovulation is controlled by
HFF-TI
Key words: human follicular fluid trypsin like proteinase inhibitor (HFF-TI); plasminogen; estriol;
proteinase cascade; ovulation.
® (Jpn. J. Fertil. Steril., 43(2), 81 - 86, 1998)

as plasminogen/plasmin (EC 3.4.21.7), tissue

Introducti -
nirocuction plasminogen activator (t-PA, EC 3.4.21.68)" and

Ovulation is one of the most interesting pheno-
menon in the female reproductive field. In order to
investigate the mechanisms of this event, numerous
enzymological study have been done in the past. We
have reported that human follicular fluid (HFF)
contains certain serine proteolytic enzymes, such

plasma kallikrein (EC 3.4.21.43) like enzyme 2, which
may play an important role in the follicular wall
rupture seen during ovulation 3%, It is evident that
the other proteinases in HFF including collagenase
(EC 3.4.24.7) like metalloproteinases such as azocoll
digesting enzyme®®, and arginine amidases'” are also
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important enzymes for the final stage leading to
ovulation. It is supposed that the proteinase cascade
for this stage is regulated by t-PA inhibitors (PAls)
through the control of the t-PA activity in HFF *%. On
the other hand, a trypsin like proteinase inhibitor in
HFF (tentatively named HFF-TI) was newly found by
us during studies on proteinase cascade for final stage
leading to ovulation ®, and it may be conjectured that
this proteinase inhibitor combines with plasminogen/
plasmin in HFF reversibly. Furthermore, Katayama
et al. presented recently that the estrogens, especially
the estriol in human plasma, constitute an important
factor in ovulation and in spontaneous abortion .

This paper presents a study of the associations
among HFF-TI and arginine amidases including
plasminogen and estriol in HFF.

Materials and Methods

Human follicular fluid

Mature HFF samples were collected from volun-
teers who consuetude our in vitro fertilization and
embryo transfer (IVF-ET) program'® at Tachikawa
Kyosai Hospital and Keiai Clinic/Keiai Institute for
Infertility. In each subject ovarian stimulation using
human menopausal gonadotropin was followed by
ovulation induction with human chorionic gonadotro-
pin. Uncontaminated follicular fluid was centrifuged
at 1,500g for 30 minutes at 4°C, then the supernatant
was filtered through 0.45,m Millipore filter and
stored at - 40°C until use.

Enzyme assays

Amidolytic activity was measured using D-valyl-L-
leucyl-L-arginine-p-nitroanilide (Val-Leu-Arg-pNA, Kibi
Diagnostica Co.) as a substrate employing the method
described by Amundsen et al.!” with some modifica-
tions for adaptation to the microplate use. The
amidolytic assay was carried out as follows : 50 1 of
sample solution and 50 #1 of 1 m mol/l substrate
solution in 50 m mol/I Tris-HCI buffer (pH 8.5) were
mixed and incubated in a microplate for 37°C and 30
to 60 min. After the enzyme reaction, 100 ;1 of 30%
acetic acid solution was added to stop the reaction.
The absorbance at 405 nm of p-nitroaniline (pNA) was
a result of the release of the amidolytic enzyme
action from the substrate that was detected by

Trypsin like proteinase inhibitor in human follicular fluid Jpn. J. Fertil. Steril. Vol.43 No.2

a microplate reader, (Multiskan Bichromatic Labsys-
tems Co.,). The amidolytic activity was expressed in
terms of n mol/min of substrate hydrolyzed/min (n
mol/min).

Plasminogen was measured as the amidolytic ac-
tivity relative to plasmin using L-glutamyl-L-glycyl-
L-lysine-p-nitroanilide (Glu-Gly-Lys-pNA, Kabi
Diagnostica Co.) as a substrate, with the assay car-
ried out as follows : 25 ;1 of sample, 25 1 of 50 in-
ternational unit (IU) of human urinary urokinase (UK,
EC 3.4.21.73, Mochida Pharmaceutical Co., Japan) in
50 m mol/1 Tris-HCI buffer (pH 8.5) and 50 x1of 1
m mol/1 Glu-Gly-Lys-pNA as a substrate in same buffer
were mixed and incubated in a microplate at 37°C for
30 min. The relative plasmin activity released from the
sample plasminogen preparation, it was necessary to
subtract spontaneously activated plasmin activity in the
sample and the urokinase from the measured Glu-Gly-
Lys-pNA amidolytic activities. The plasminogen
activity was expressed as n mol/min of Glu-Gly-Lys-
pNA amidolytic activity of relative plasmin.

Inhibitor assay

The activity of HFF-TI was measured in terms of
inhibition of N-«-benzoyl-DL-arginine-p-nitroanilide
(Bz-Arg-pNA, 1 m mol/l, Peptide Institute, Japan)
hydrolyzing activity of trypsin (EC 3.4.21.4, Sigma
chemical Co.) assayed by the above described ami-
dolytic assay method, and the inhibitor of trypsin
activity at the rate of 1 n mol/min was designated as
1 trypsin inhibitor unit (TIU) 12,

Estriol assay

Separate determination of estrogens, notably estriol
(E3), was carried out using a high performance
liquid chromatography (HPLC) method with
chemical luminescence as described by Katayama et
al.’”, with amount of estriol expressed in ng.

Statistical analysis

Data was expressed the mean & SD, and the
coefficient of correlation was evaluated the parametric
test method with StatView J 4.5 software for use with
a Macintosh computer.

Reagents
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Table 1. Mean values for HFF-TI, Val-Leu-Arg-pNA amidolytic activity,
plasminogen activity and estriol in human follicular fluid

Val-Leu-Arg- Plasminogen .
HFF-TI .. . estriol
pNA activity activity
R 2416 + 870 0.859 % 0.308 18.71 £ 7.48 1.40 + 1.08
(/ml HFF) oo .859 £ 0. Ll T 40 + 1.
Total HFF amount
12279 =+ 8042 3.823 = 2.007 79.29 £+ 30.48 6.50 + 6.23
(/HFF sample)

The Val-Leu-Arg-pNA amidolytic activity and plasminogen activity are expressed as n mol of substrates hydro-
lyzed/min and n mol of substrates hydrolyzed/min of relative plasmin, respectively. HFF-TI and estriol levels
are expressed in terms of trypsin inhibitor unit (TTU). and ng, respectively. The mean HFF sample volume was

4.75%£2.22ml (n=37).

All reagents used including substrates and proteins
were of analytical grades and medical products.

Results

Al HFF (n = 37 samples) parameters tested, includ-
ing the levels of HFF-TI, Val-Leu-Arg-pNA amidolytic
activity, plasminogen activity measured by relative to
Glu-Gly-Lys-pNA amidolytic activity of plasmin and the
estriol, are summarized in Table I. The HFF sample
volume was 4.75 % 2.22 ml, and the volume ranged
from 1.2 to 9.0 ml. For the measurement of HFF-
TI, the sample HFF solution was diluted to be 10-fold
by 50 m mol/1 Tris-HCI buffer (pH 8.5).

The mean concentrations of HFF-TI, Val-Leu-Arg-
pNA amidolytic activity, plasminogen activity
measured by relative amidolytic activity of plasmin
and the estriol in HFF were 2416 & 870 TIU/ml with
distribution ranging from 1142 to 3562 TIU/ml, 0.859
=+ 0.308 n mol/min/ml (range 0.080 and 1.680 n mol/
min/ml), 18.71 = 7.48 n mol/min of Glu-Gly-Lys-pNA
hydrolysis of relative plasmin/ml (range, 9.58 and
39.66 n mol/min/ml) and 1.40 = 1.08 ng/ml with
distribution ranging from 0.10 to 3.46 ng/ml, respec-
tively. The variation of the Val-Leu-Arg-pNA amido-
Iytic and the plasminogen activities in HFF was rela-
tively brooder than that of the estriol concentration.

Total amounts of HFF-TI, Val-Leu-Arg-pNA amido-
Iytic activity, plasminogen activity and estriol in HFF
were calculated to be 12279 = 8042 TIU with distri-
bution ranging from 1340 to 27420 TIU, 3.823 % 2.007
n mol/min (range 0.672 and 8.274 n mol/min), 79.29

=+ 30.48 n mol/min of relative plasmin (range, 24.42
and 164.90 n mol/min) and 6.50 + 6.23 ng with
distribution ranging from 0.35 to 22.29 ng, respec-
tively.

Figure 1 shows individual values for the concent-
ration (per ml of HFF) of HFF-TI plotted against the
Val-Leu-Arg-pNA amidolytic activity (A), the plasmi-
nogen activity (B) and the estriol (C) concentrations
in HEFF. While low correlation coefficients were observed
of the HFF-TI concentration with the Val-Leu-Arg-pNA
amidolytic activity concentration (r = 0.110) and with
the estriol concentration (r=0.089), a negative corre-
lation was found between the HFF-TI concentration
and the plasminogen activity concentration (r = -0.463,
p< 0.01).

The individual values for total amounts (per HFF
sample) of HFF-TI plotted against each of the Val-
Leu-Arg-pNA amidolytic activity (A), the plasminogen
activity (B) and the estriol (C) are shown in Fig. 2.
The respective was r = 0.734 (p< 0.01) (A), r =0.753
(p< 0.01) (B) and r = 0.396 (P< 0.05)(C).

Discussion

Ovulation is one of the most important and inter-
esting phenomenon in gynecological physiology. At
present, the proteinase cascade theory is widely
accepted as accounting for the final stages of
ovulation mechanism *%. According to this theory,
the rise in the pressure in the follicle and the LH surge,
following the rise in FSH level in the blood which
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Fig.1. Relationship of HFF-TI concentration to each
of Val-Leu-Arg-pNA amidolytic activity, plasmi-
nogen activity and estriol in HFF

The Val-Leu-Arg-pNA amidolytic activity and plasmi-
nogen activity are expressed as n mol/min/ ml and n
mol/min/ml of relative plasmin, respectively. HFF-TI
and estriol levels are expressed in terms of TIU/ml and
mg/ml, respectively. The correlation coefficient values
were r =(0.110 (A), r=-0.463 (B) and r =0.089 (C).
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Fig.2. Quantitative relationship among total amounts
of HFF-TI, Val-Leu-Arg-pNA amidolytic activ-
ity, plasminogen activity and estriol in HFF

The Val-Leu-Arg-pNA amidolytic activity and plasmi-
nogen activity are expressed as n mol/min and n mol/
min of relative plasmin, respectively. HFF-TI and estriol
levels are expressed in terms of TIU and mg, respectively.
The correlation coefficients values were r = 0.734 (A),
r=0.753 (B) and r=0.396(C).
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activates the t-PA causes the conversion of plasmi-
nogen to plasmin. The plasmin then activates
collagenase. The produced collagenase digests
collagen fabrics in the connective tissue at the top of
the Graffian follicle. The rise in the pressure of the
fluid in the follicle, and the interactions in the proteinase
cascade system, cause the rupture of the follicle that
leads to ovulation >+, The importance of the
enzymatic reaction for the final stage of ovulation of
the formation of plasmin from plasminogen by t-PA
in HFF was observed in our previous study, and a part
of the proteinase cascade in HFF was elucidated"!®.
On the other hand, a trypsin like proteinase inhibitor
(HFF-TI) was found in HFF, and it is estimated that
this inhibitor is combined with plasminogen and
plasmin in HFF reversibly ®. We have also noted
recently that the plasminogen activity had good
correlation with the Val-Leu-Arg-pNA amidolytic
activity which included some serine proteinases such
as plasma kallikrein like enzyme activity ? and t-PA,
and with estrogens in HFF*19,

In this study we accordingly investigated the
relationships among HFF-TI, Val-Leu-Arg-pNA
amidolytic activity, plasminogen and estriol in HFF
to elucidate the proteinase cascade at the final stage
leading up to ovulation. A good correlation was
observed between the total amount of HFF-TI and the
Val-Leu-Arg-pNA amidolytic activity, and the total
amount of HFF-TI had relatively good correlations
with the total amounts (per HFF sample) of estriol
and plasminogen activity in the present study (Fig. 2).
These results showed that the HFF-TI clearly related
Katayama
et al.” presented that estriol in human plasma is a

to the plasminogen activity and estriol.

factor more than important estradiol for the ovulation
and the spontaneous abortion. It may be suggested
from these observations that the amount of free plas-
minogen which can be converted to the plasmin in
the proteinase cascade at the final stage leading to
ovulation is controlled by HFF-TI through the estriol
level in HFF.

On the other hand, a negative correlation was seen
between the concentration of HFF-TI and plasmi-
nogen (Fig. 1). This phenomenon is considered arise
when HFF-TI concentration in HFF is high, the
decreased simultaneously free plasminogen and

T. YAMAGUCHI et al.
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increased levels of HFF-TI - plasminogen complex
(enzyme-inhibitor complex) are seen. We have al-
ready showed the direct detection of arginine amidase
activity, including plasminogen/plasmin activity and
HFF-TI in HFF 7. In that study, we also noted that
the plasminogen activity, measured relative to plas-
min, was markedly increased by treatment of dilution
of HFF, and we concluded based on these results that
the markedly increased plasminogen activity in HFF
was due to dissociation of enzyme-inhibitor complex
by dilution of HFF.  This is consistent with our
present finding of a negative correlation between HFF-
TI and plasminogen (Fig. 2).

We concluded based on present results that the
proteinase cascade system in HFF is controlled respec-
tively by HFF-TI through the regulation of the
amounts of free plasminogen and through the tissue
plasminogen activator inhibitors which regulate the
activity of tissue plasminogen activator, and we also
speculate that HFF-TI is controlled by the estriol in
HFF.
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Improvement of the embryo cleavage and pregnancy rate by mechanical immobilization
of spermatozoa before intracytoplasmic sperm injection

Nobuo Koyama, Akiko Hasegawa, Minoru Shigeta and Koji Koyama

Department of Obstetrics and Gynecology
Hyogo College of Medicine, Nishinomiya 663-8131, Japan

The clinical application of intracytoplasmic sperm injection(ICSI) has become more popular for severe
male infertility. The sperm immobilization by the mechanical procedure just before ICSI may be a very impor-
tant procedure for improving the fertilization and pregnancy rate. The result of the ICSI treatment is different
according to each institutions due to several reasons including technical improvement for microinjection. We
applied ICSI treatment for severe male infertility or unexplained infertility with fertilization failure by conven-
tional IVF and compared the fertilization, cleavage and pregnancy rate between two groups of patients with or
without mechanical sperm immobilization procedure just before ICSI. The cleavage and pregnancy rate after
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ICSI were significantly higher in immobilized spermatozoa group than in intact spermatozoa group. It was
confirmed that mechanical immobilization of spermatozoa before ICSI was certainly very effective procedure
for ICSI treatment.

Key words: ICSI, immobilizing spermatozoa, male infertility, cleavage rate, pregnancy rate
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Percutaneous Testicular Needle Biopsies Using a Spring-Driven Biopsy Gun:

Technique and Usefulness

Toshiyasu AMANO, Susumu NIIKURA and Hiroaki KATO
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Nagano, 380-8582, Japan.

Abstract: Testicular biopsies using a spring-driven biopsy gun with an 18G or 16G biopsy needle were
performed in 15 suspected subfertile men (azoospermia in 8 patients, varicocele with associated severe
oligospermia in 2 and severe oligospermia in 5). Simultaneously, standard open surgical biopsy was
performed in 9 patients, and no serious complications of needle biopsy, such as bleeding or extrusion of
the testis, were disclosed. The results of histological examinations from needle and open biopsies speci-
mens were identical in these patients. Twelve of 15 percutaneous biopsies had sufficient quantity of
tissue for adequate histological examination. However, insufficient specimens were obtained by percuta-
neous biopsies in 3 patients. To obtain adequate samples for histological diagnosis, the scrotal skin
incision and tight attachment of the needle tip to the tunica albuginea of the testis seem to be important
technical points. Accordingly, the testicular needle biopsy is considered to be a safe and useful technique

to make a histological diagnosis of the testis.

Key words: testicular needle biopsy, testicular histological diagnosis, spring-driven biopsy gun

(Jpn. J. Fertil. Steril., 43(2), 93 - 96, 1998)

Introduction

Azoospermia with normal testis volume and normal
serum follicle-stimulating hormone (FSH) levels is the
most common indication for testicular biopsy V. Open
biopsy has been used for testicular biopsy. However,
several recent reports have discussed the relative
merits of percutaneous needle biopsy compared with
open surgical testicular biopsy 2. We report the use-
fulness of percutaneous needle biopsy using a spring-
driven biopsy gun. The technique and new indication
are also discussed.

Materials and Methods

A total of 15 suspected subfertile men underwent a
percutaneous needle biopsy. Diagnosis was azoosper-
mia in 8 patients, varicocele with associated severe
oligozoospermia in 2 and severe oligozoospermia in
5. Testicular volumes in this study were more than
10 ml, and serum FSH levels were normal or only

mildly elevated. The mean age of the 15 men was
33.1 years (range 28-41 years).

The percutaneous biopsy was performed using a
spring-driven biopsy gun (PRO-MAG BIOPSY
SYSTEM; Manan Medical Products, Northbrook, IL,
USA) with an 18G X 20cm or 16G X 10cm biopsy
needle (Manan Medical Products, Northbrook, IL,
USA) (Figure 1).

Lidocaine (1%) was injected into the skin of the scro-
tum. A small skin incision was made by a blade. The
tip of the biopsy needle was guided to lie adjacent to
the tunica albuginea of the testis. The testis was
grasped by an assistant who positioned the epididy-
mis posteriolateraly so as not to injure the epididymis
(Figure 2). Then the biopsy gun was fired. Specimens
were placed immediately into a container of Bouin's
solution.

Direct digital pressure was applied to the biopsy site
for 2 minutes. One suture on the skin incision site
was made, if needed. The patients were advised to
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Figure 1: Spring-driven biopsy gun (PRO-MAG BI-
OPSY SYSTEM; Manan Medical Products,
Northbrook, IL, USA) and a 16G X 10cm
biopsy needle (Manan Medical Products,
Northbrook, IL, USA).

Figure 2: Percutaneous needle biopsy of testis using
a spring-driven biopsy gun. The tip of the
biopsy needle was guided to lie adjacent to
the tunica albuginea of the testis. The tes-
tis was grasped by an assistant who posi-
tioned the epididymis posteriolateraly so as
not to injure the epididymis. Then the bi-
opsy gun was fired.

rest in bed overnight. Needle biopsy was performed
in bilateral testis, and the biopsy gun was fired only
one time per testis to prevent testicular damage. It
took 2 to 3 minutes to obtain testicular sample by
needle biopsy.

Simultaneously, standard open surgical biopsy was
performed in 9 patients, and the testicular condition
after needle biopsy was immediately observed.

The procedure was performed in all patients with
informed consent.

Figure 3: Testicular biopsy specimens from obstruc-
tive azoospermia patient. (A) Specimen
obtained by open biospy and (B) needle bi-
opsy. H&E, reduced from X 13. Total
amount of sample from needle biopsy was
smaller than that from open biopsy.

Results

Of the 15 percutaneous biopsies, 12 had sufficient
quantity of tissue for adequate histological examina-
tion. The total amount of sample from the needle bi-
opsy was smaller than that from the open biopsy
(Figure 3 A, B). However, there was an identical cor-
relation between the percutaneous and open biopsy
histological diagnosis in 9 patients (Figure 4 A, B).
No massive hemorrhage or extrusion of tubules was
observed in these cases (Figure 5). The other initial
3 of the 15 percutaneous biopsies had insufficient
specimens. No serious side effects, such as scrotal
hemorrhage, pain or infection were observed in any
patient 1 week after needle biopsy.
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Figure 4: Testicular biopsy specimens from obstruc-
tive azoospermia patient. (A) Specimen
obtained by open biospy and (B) needle bi-
opsy. H&E, reduced from X 80. There was
an identical correlation between the percu-
taneous and open biopsy histological diag-
nosis, and spermatozoa were observed.

Figure 5: A small hole was observed after needle tes-
ticular biopsy. However, no massive hem-

orrhage or extrusion of tubules was seen.

T. AMANO et al.

(95) 21

Discussion

Several recent reports have discussed the useful-
ness of percutaneous needle biopsy “*-9. In our ex-
perience, testis needle biopsy with a spring-driven bi-
opsy gun has been safe. In 9 patients who underwent
both needle biopsy and open biopsy, no massive hem-
orrhage or extrusion of tubules was observed. Seri-
ous side effects were not seen in any patient 1 week
after biopsy.

The total amount of samples from the needle biopsy
was less than that from the open biopsy. However, 12
of 15 samples had sufficient quantity of tissue for ad-
equate histological examination. The histological find-
ings were identical between the needle and open bi-
Thus,
the needle biopsy using a spring-driven biopsy gun

opsy in all patients who received both biopsies.

was considered to be a safe and useful technique to
make a histological testis diagnosis.

However, initial 3 of 15 needle biopsies provided
insufficient quantity of tissue for adequate histologi-
cal diagnosis. In the 2 cases, an 18 gauge needle was
used. In addition, the tip of the biopsy needle was
placed very loosely to the tunica albuginea of the tes-
tis. After the needle tip was applied very tightly to the
tunica albuginea with a 16 gauge needle, sufficient
material was obtained. Failure in the other case oc-
curred because a scrotal skin incision was not made.
Therefore, the scrotal skin incision and tight attach-
ment of the needle tip to the tunica albuginea of the
testis were considered to be an important keys to the
success of this procedure. After using these tech-
nique, sufficient specimens were obtained by needle
biopsy in all cases.

Furthermore, spermatozoa were well observed in
the testicular specimen from obstructive azoospermia
patients by needle biopsy (Figure 4 B). Therefore,
when spermatozoa from the testis are applied to as-
sisted reproductive technology (intracytoplasmic
sperm injection: ICSI), this testis needle biopsy tech-
nique may be one of the most convenient methods of
testicular sperm extraction (TESE) to obtain sperma-
tozoa with minimum damage to the testis.
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Correlation between Delayed Ovulation and Occult

Hyperprolactinemia by TRH Loading Test

Bungoh Koh and Tamae Mitsuhashi

Department of Obstetrics and Gynecology
Osaka City General Hospital, Osaka 534-0021, Japan

This study was performed to investigate the relation of delayed ovulation and occult hyperprolactinemia
(OHP).The 129 cases (2 5.8%)of the infertile patients (500cases) were evaluated to have delayed ovulation. There
were hyperprolactinemia in the 10 cases (7.8%) of delayed ovulation. We performed the TRH loading test in the
101 cases of delayed ovulation.When serum PRL level at 30 minutes after TRH administration (PRL30) is more
than 50ng/ml ,we defined it as OHP. According as this definition,the 49 cases (48.5%) were found to have
OHP,which was significantly higher rate than normal ovulation. When PRL30 is more than 70ng/ml,we defined
it as OHP. The 19 cases (18.8%) were found to have OHP. But in the two groups the effect of the bromocriptine
administration was not difference. And the 69 cases (68.3%) in delayed ovulation were found to have luteal
insufficiency. In these cases there were OHP in the 37 cases(53.6%).In conclusion, OHP is the one of etiology of

delayed ovulation.

Key words: delayed ovulation, TRH loading test,occult hyperprolactinemia,bromocriptine ,luteal insufficiency
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¥& 7 1L iR (Hypoosmotic Swelling Test : HOST) & ¥&¥% i R
. & DBk K UEM - B T~ OILHIZBE Y 5 Bt

The Correlation between the Results of HOST (Hypoosmotic Swelling Test)
and Routine Semen Analysis and the Study of Frozen-Thawed Sperm

° Vb LA R AR
s w5 B T 7 # H &£
Yoko TAKANO Maki SATO
Ry BT B A % % B T
Keiko HIROTSURU Miyuki NAGAKI Chiaki USHIJIMA
® H B = FEE B %
Keizo ANDO Takafumi UTSUNOMIYA

™ St. Luke Clinic
Oita 870-0947, Japan

Hypoosmotic Swelling Test (HOST) (3X8 7D IEHHE 4 574 2 i L HETH 0, 70— TR
HLOMHEMESABRE IR TS, S0, 4D IVF (in vitro fertilization) 8% ¥ &k ONEERE B E
76 Bl HOST % #ifT L, {KIRBEARDBR, WA R EK/57 XA — 2 — L OB, X515 - M

L BT ~OE RN ARG L 2-RER,

1) {EREEEWIZHTF (human tubal fluid) ##HE L 728 D& FW = EBR A B A bk h o 72,

2) KT RACROEBHE LK TR IS/ 2 HBIME< , 2hFhr=028021Th -7,

3) G - BURIRICHOST 21T L2 & 25, LTI 5 21 FO A4, HOSTHijiz

WAL,

4) BBBROEFRIL, EHETLVEBLRETOEBE» -,

ZhoDREE D, KIPEERKIIHTF 2 #/8 L - A BIF S ERNB O R, % =L = & i
RETEEEGABNZEAHO M L E o, X HICHK - BIBRICAE & & - 727D HOST 134
TFHEHVHEETH 2 2 L, SRR (ICSD) OISR EIRET R R S hi WA, LS

° FHREBIRLAIEI BRI EBAREINTS,
¥ —7—F I FT#{tiER (hypoosmotic swelling test HOST), M bKS ¥, 1P F
(Jpn. J. Fertil. Steril., 43(2), 103 - 108, 1998)

MERREFTH %4, BB TREZhSICMA TS

" 8 JL— b X & a1 & % acrosome reaction (AR) g§
= SH REEDBRRIZIZE L DEBAZ SRS H, ho¥E, v EERE (CM) B, % 7-SQA
ST EBARHLZENALVDIRBEHERTF O TH (sperm quality analyzer) %47 > T\ 5%, L» L, %

5, b —MMIERREL LTITbh30iE, DENLXNEREHET 55 A TRENTIIE VD
HE, FTRE, 55X, K, AmkRE, K PERTH 3,
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HTF 7M1 150mOsmol ik (A# C) % IV HOST
EEMEL, 1500 L Bif s LERE
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The Correlation between the Results of HOST(Hypoosmotic Swelling Test)
and Routine Semen Analysis and the Study of Frozen-Thawed Sperm

Yoko Takano, Maki Sato, Keiko Hirotsuru, Miyuki Nagaki, Chiaki Ushijima,
Keizo Ando and Takafumi Utsunomiya

St. Luke Clinic

Oita 870-0947, Japan

The hypoosmotic swelling test (HOST) is a convenient method for evaluation of sperm membrane function.
There are several reports concerning the correlation with routine semen analysis.

HOST was performed with seventy-six patients as subjects for IVF and semen analysis, and we examined the
effects of different types of hypoosmotic solutions, the correlation with several parameters of semen analysis,
and the effects of freeze-thawing on the results obtained by HOST.

The results were as follows:

1) A hypoosmotic solution made from human tubal fluid (HTF) caused the least damage as indicated by

sperm motility.

2) The total rate of swelling had little correlation with motility rate or total sperm concentration (r=0.28,

0.21).

3) The proportion of live sperm among swollen sperm decreased after the HOST procedure following freeze-

thawing.

4) After thawing, the proportion of live sperm among swollen sperm was higher than that among total

sperm.

These results indicate that the hypoosmotic solution should be made from HTF, and that there is little corre-
lation between the rate of swelling and routine semen analysis. When HOST is performed using frozen-thawed
sperm it may be difficult to distinguish viable sperm and our findings suggest that it is appropriate to select
swollen sperm, when no motile sperm are recovered after thawing, for ICSL.

Key words: hypoosmotic swelling test, swollen sperm, viable sperm
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A Trial for Control of Birth Timing by RU486,
an Antiprogesterone Compound in
Progesterone-Treated Rabbits.

Tuyoshi ENDO and Kiichi KANAYAMA

Department of Veterinary Medicine

College of Bioresource Sciences, Nihon University,
Kanagawa 252-8510, Japan

Abstract: The authors examined whether parturition can be induced by RU486 in rabbits to which proges-
terone had been continuously administered from the end of pregnancy to the period after the pregnancy

term, and the variation in the timing of parturition in these animals was investigated. From the 25th day of

pregnancy (Day 25), 5 mg progesterone was intramuscularly injected at 24-hour intervals. In addition, 50

mg RU486 was injected at 24-hour intervals from Day 31. In the control group, sesame oil was injected

according to the same time table.

None of the animals in the control group stated parturition up to Day 35. On the other hand, 8 of the 9
animals in the RU486 administration group started parturition up to Day 35, and 21 live newborn were
obtained. In these 8 animals, the mean time between the first administration of RU486 and the onset of

parturition was 50.6 hours.
Key words: parturition control, RU486, rabbit

(Jpn. J. Fertil. Steril., 43(2), 109 - 112, 1998)

Introduction

In many species, the blood progesterone level de-
creases before the onset of parturition 9. Recently,
attempts have been made to induce parturition by
administration of RU486, anti-progesterone com-
pound, to animals in the end of pregnancy ”. The in-
duction of parturition by RU486 can be explained by
binding of RU486 to progesterone receptors causing
the same effects as reduction of progesterone.

The authors have attempted to reduce the variation
in the timing of parturition using RU486°. In this study,
we examined whether parturition can be induced by
administration of RU486 to rabbits which had been
continuously administered progesterone from the end
of pregnancy beyond the pregnancy term, and the
variation in the timing of parturition in these animals

was investigated.

Materials and Methods

The animals used in this study were mature female
Japanese white rabbits weighing 2.8 - 3.2 kg. The ani-
mals were purchased from a commercial breeder, and
fed in individual cages for one month before use.
These animals were mated with mature male rabbits,
and immediately afterwards, 75 iu hCG was intrave-
nously injected to induce ovulation. The day of induc-
tion of ovulation was designated as Day 0. On day 11,
the animals were laparotomized by excision of 3 - 5
cm on the median line under general anesthesia with
barbital, and the presence of implanted fetuses in the
uterus was confirmed. From Day 25 to the onset of
parturition, 5 mg progesterone was intramuscularly
injected to the animals at 24-hour intervals. In addi-
tion, 50 mg RU486 (Mifepristone, 173 hydroxyl-1173 -
(4-dimethyl-aminophenyl-1)-17 « -(prop-1-ynyl)-estra-
4,9-diene-3-one developed by Roussel-Ucla, Paris,
France)was subcutaneously injected at 24-hour inter-
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vals from Day 31 to the onset of parturition. Sesame oil
(2.5 ml), which was the solvent of RU486, was injected
to the animals in the control group.

RU486 was dissolved according to the method de-
scribed in our previous report”. RU486 was first dis-
solved in ethanol, to which sesame oil was added, and
ethanol was evaporated by heating in water bath. The
concentration of RU486 in sesame oil was adjusted to
20 mg/ml.

The normal pregnancy period is 30 - 31 days in rab-
bits. We previously reported that newborn were alive
on Day 33 but most were stillbirths on day 34%. In the
present study, therefore, observation of parturition
was ended on Day 35.

A trial for control of birth timing by RU486

Jpn. J. Fertil. Steril. Vol.43 No.2

Results

Table 1 shows the results of parturition in the con-
trol and RU486 administration groups. None of the 6
animals in the control group started parturition until
Day 35. On the other hand, parturition was induced
up to Day 35 in 8 of the 9 animals in the RU486 admin-
istration group. The total number of implanted fetuses
in the 9 animals of the RU486 administration group
was 73, but the number of live newborn was 21.

Table 2 shows the time up to the onset of parturi-
tion in the 8 animals which gave birth in the RU486
administration group. Parturition was started 38.0 -
74.5 hours after the first administration of RU486, and

Table 1 Effects of RU486 administration on the delivery and the number of live newborn

No. of Total No. of No. of rabbits Total No. of
Group rabbits fetuses giving birth live newborn**
examined implanted* by Day 35
Control . - B &
(oil-injected)
RU486-injected 9 73 8 21

*

** No. of live newborn delivered by Day 35.

Fetuses implanted in the uterus were examined by laparotomy on Day 11.

Table 2 Birth distribution of rabbits treated with RU486

Average interval

No. of . R . between the first
No. _Of rabbits Birth distribution Cumulative % RU486 injection
rabbits v y after the first No. of
; giving birth S . cumulated and the onset of
examined by Day 35 RU486 injection rabbits parturition = SD
(hrs.)
~ 30hrs. 0 0
~ 40hrs. 2 25
9 8 ~ 50hrs. 5 63 50.6 + 14.4
~ 60hrs. 6 75
~ 80hrs. 8 100
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the mean was 50.6 hours. Table 2 shows the time of

birth distribution and number of rabbits giving birth.

Discussion

In spontaneous parturition, the progesterone level

in blood®!® and uterus'®!? is known to decrease be-

fore its onset. On the other hand, the pregnancy pe-

riod can be prolonged by administration of progester-

one in the end of pregnancy'*'¥. This study demon-

strated that the onset of parturition was prolonged up

to Day 35 at least by daily administration of progest-

erone. Thus, the blood progesterone level is closely

involved in the maintenance of pregnancy and the

onset of parturition. In the control group, parturition

was completely inhibited up to Day 35 by continuous

administration of progesterone from the end of preg-

nancy. On the other hand, parturition was started up
to Day 35 in 8 of the 9 animals in the RU486 adminis-
tration group. These results indicated that RU486 is a
strong competitive progesterone antagonist.

The authors attempted to reduce the variation in
the timing of parturition in rabbits using RU486®. This
study demonstrates that parturition can be induced
by RU486 even in rabbits to which progesterone had
been continuously administrated beyond the preg-

nancy term. However, the variation in the timing of

parturition was found to be smaller if progesterone

was administered in the limited period before the end

of the pregnancy term, as was shown in a previous
report?, than if it was administered beyond the preg-

nancy term.
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TAOFZAFACVHEERRICET A3 RIOF X570 8H),
RU486 & AL\ - A eI AE DR &
H AR K2 B IR = B K 2 R
ERE v, #ilE—

TR O AR 2 A TR T 0y 270 v 285 L 2K RICRUAS6 TR A B TE 2 15
M, Fio, TORBERKELNI OV TRET L 72, 1F4% 25 A (Day 25)»* 5 24 EREIRIR T 5mg D 707 2 5 1
¥ EFAWICHER S LEET 72, 2 D% Day 31 4 5 13 24 BE#IREBR T 50mg O RU486 D% 5- 4 BAfE L 7=, 7=, xt
FAIX 1213 RU486 DIFHE T b 5 T v % [RERICH S L 72,

MHRX TId Day 35 £ TIZHRAREK L RRIZBD S hkh 572, —F, RU486 & 5X Tid Day 35 £ T
R 9 Flrh 8N e SRR L, 21 RO AFRET A B 72, 2D 8BS H1T 5 RU4SE DN 5.4 & 43 iR
¥ & TOFHIERIZ 50.6 BRI T H - 7=,

*—T—F ! pi#EE, e r 2o 8%, ®E
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Fluorescence in Situ Hybridization IZ& % & FMFTF D
B B B RO B L O Rat

Effects of a Continuous Percoll Gradient Procedure for Sperm Separation

P FE e B K P (R R PR AR AP BUER
% H 56 . K o B % W+
Hironori ASADA Kou SUEOKA Tsuyoshi HASHIBA
2 B E ¥ + B EH — BN O
Masako KUROSHIMA Shinichi TSUCHIYA Yasunori YOSHIMURA

Department of Obstetrics and Gynecology
Keio University School of Medicine, Tokyo 160-8582, Japan

== U X BT RGEIRAUSNEETH Y, 7 I T X OHENER ST 280 M
FUNOHIBAR B AR ETE 2720, SEMIDEICHT 2 TOREC A LRI AT 2 Mok
HHEE LA ENNTCHEHENTES, 204 FYUAFALTH B/5— T — L xR TRE
AELLTHOWLA TV BBEMIIEOERIGHICE 5T, ZhETRREIRLZZILDTE A7
EEIEE A H - BT, AR T ARV TE RICESEFIE < RO K510k > TE X, 8
MIIREIC B VW TIRETORIRMABNICTDONE =0, ZOREHIZOVTEHEN AR LBETH
3, S0, RAE80% /5 — T — L& HW - BREGEEEAREIC X DG LT & Phosphate Buff-
ered Saline (PBS) 1Z& D¥EH L 7Kg T & AT, (1) 80% /S — 2 — I K B KT UEH ' disomy ¥ T %
BWmXEsn2E>h, BLO,Q XFEREFOMTOREEICHD PRI 52 E 5, 1220V T fluo-
rescence in situ hybridization (FISH) #:% MW TRET L7z, BIZT 70— 7L LT, HRERICH
LCiEDISZ1 #fEfH L, X Jfafkicid DXZ1 2 L 72, Bfke LT, 3BIOKTFE S KU
HED I8 B BN T 4 72, XK T O HEIZ 1 BIOREF T REFZICXEF AR 22%, &
DO 2BFITIEXKETDOHRICIZELARD LN o712, 72, DISZID Y 7 F L% 2 {Hid® 2 KT D
i, 3D EDERFNC VT, 80% /S — 2 — L BHREIE WRCEIC & B B K U PBS DREF O E
CEWTHRERBRICBWTEZRD L h >,
X—J—RFi8—a— ) ¥EF, BiHEE /R0, FISH (fluorescence in situ hybridization) ¥, disomy
(Jpn. J. Fertil. Steril.,, 43(2), 113 - 118, 1998)

" _ BOWTRARE T RIE E UTENSFCIAL Ho
= B TVWBHETH 5, BRIPROBRKIEAIZ LY |
AR ATt 2 FoLEmEe L SETORMMEERCIIITRICELZ L DE, 725
Ti, swimup ¥, swim down ¥, HIPEEELLE BOZHHERHIH FEDEEDORTF#HNWTE
D8— 2= L ERAOEFONELEAEE LTH THREIAEOND X512k > TE 2, SAMIRENA
WHERTWNAD, &I, 28— =L EFHWETE IFREDRBICIGH S h 7248 X 0, BUEREDR(E
Bz OoNWTIE, TV F bRV VORALEEDRHE B9 25 T BRI O ORE FIC B b KIETHE
REFGX T L =22, F52R e < ICBEMIRREIC IZoWTIEEHRINTE -, &<, KHEKIBREH
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D—HBIZcystic fibrosisD B T RE A FRD 570
72, WX TREDIEFIO I3 Y Stk Rl Fic i
INRIBZ#BOHBIENDH B L EWME XN TV B9,
ZDEIIT, NEREDERIZ KD S 22k 5
TOEWAREIEIZ 2 22 5 B8RRI AR I
BAERITTREMEN S 2 720, BIMIERIC & > T
FNAHAERIZONWT, ARTERRGERETOH
AR SN T B9, BMPEIC L > ThEEh-
FAERICOWTHANRERE TR, HAEAHIZONWT
B—OF EREREHELED S LD, M@
RORBIZOVTRRBAFENES O ERE S h T
5L ONHR 2N B9, EMRREEECPV TR, 2
U R FIIABMIIRIREA TS0, KT
DRUBEIC & > TREOEREFEE2 S S 2R T2 E <R
RENTOBZHRUENBEETEL N, 72, 78—
3=z &k BT OPHR, albumin gradient = &
DUEHFH BN - T XPAERERF OB XK1
EYR@kERFORT (YHT) DRI HE
CBZLeMExhns, ZhsDEETIIRTFOH
EIXFF 20 VREIZE S TITbR T 272 Xk
TEYRTOHIEARHERTH > 202, TOHK
FISH#:IZ & W BRET & h -5k %5 &, albumin gra-
dient TIIKETFOMDORO XL LT, F/- L=
== UIZ K BHETFOENTIE, BEOREIZE
XETORBIZEL A58 0WEDD XKF1HEE S
fHFEAd 5 & dh s,

ZZTR, N —a - L HPEE AR L OPBS
IZ K BB EIT > M2 BT, disomy ¥ T-H188
muUTwiznh, 72, XHETOHE LSO R %
TEATEZENENNEINIZONTREL 7=,

MR EFE

IEEBERITR 24224 2 TRE 3 0o T4
7z, Rt X 2K I3 B K OISV 5
ZEMBBEDA VYT r—LFavey 2B E
THMALZ, BTiEEd, BrisXOHELEOR
BEEITD, BT ¥IZ20X108/mlBl FOEETH D
AEHIT 0% AT TH B EDEMHHL 72, [Fl—DiE
ME»S/ONINETFE 2 LT, —FHF%&PBSICT
HHL, FRODOKF 4% 80%/S— 2 —NIZ T4
157, PBSIZ& 2%EHE, 300 X g, 10 7R
DTIT, 23— 0 — LEPEEAREIC K 5006
80%/3— 2 — JLIZPBS &M A -Gk ARG L, /S—
I EREERD AT B & BV TR L
THh 5400 X g, 20 PO R T - 7219,

DXZ1, D18Z1 DB+ 7 v — 7 % T single

FISH 1512 & %78 — 2 — )L BEFR MU & I BCALEE N 7 O R gt

HAMERE 43%25

color FISH %17\, DXZ1 DY 7 F L 5B 3 ¥F
ERINT AL L3112, DISZID Y 7 F % 2{fE>
T EBRH L2,

1, FISHZ&ZIC2WT

(1) X

¥ TIEPBSEH L UV S — T — LI X B¥E& IS T,
AN THWTENZN 25, 2000rpm T 2 []5E L
Uiz AN THRTCHEE L 228, BEEHREL, 25
A FHT 2 ETHREZX ¥, KT D decondensation
{213 20mM O dithiothreitol (DTT) & 7=, DTTI{Z
LB KT OB IZBRAIZIG U T 10 2R~ 60 41
17072, TUBSARE IS O TSSO L 2 HEE L |
WAL A +53 Ze 3BAITIZDTTIC X 2 MLPR IR 4 T B
L.

(2) DNA7u—7

VIR USRS X A K O18F YL
GERD o -7 74 b ITH$T S5 70 —-TDXZ1, B &
U D18Z1(Oncortt) A L 7=,

(3) Fluorescence in situ hybridization

DTTRLEE L 72K - ORENL 3D ) v sEke
[RIRRD /7 TIT - 72, ¥ DNADZEMIZ70% L 4
7 3 F /2 X SSC (standard saline citrate, 1XSSC ;
150mM NaCl/15mM 7 T &+ b ) % 4), 70°CT
2TV, 2D/ T0% T F J — )L, 100% T & J —
LTHAKL Tz, Tu—TIBER L8, —HRD2 5
AFHZ7 24015 1% &0, Hybisol-30 . 1(Oncor
FEVCMATELSBEL, 70CTH5 HHEN & €7
%, 4CTRM L7z, M2 70-T %30 ul%
254 FIZHREL 728, 737 7 4 L& & 20 TIE
FICAN, 3TCTRI2BEEINA T 4 XL 12, X
74 FiZ65% kL7 3N,/ 2XSSC, 43°CT15%
PIvErE L 721%, 2XSSCT 54, 1XSSCT57%, 4
X SSCT 573k L7z, BHICIZFITC (fluorescein
isothiocyanate) TG X M 7=4i Y T % o 7 = v Hifk
EROWTT 7, S h =3y T% v 7y = v ik
EERUEW30 p A FEAICBEL, ST T4 L%
2T CRERO P T 45 G L7z, @it T#,
4 X SSCT 5%, 4XSSC/0.1%Tween20 T 5 47, 4 X
SSCTH5 AL, X 6122XSSC T 5 7rved L
7o Betafkis & OKS T-UEEBD DNA A X Hbifefa it
Propidium iodide (PL; 0.3 xg/ml) TIT -7,
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2, YUFILOBEEIZONT

VI F ORI EOEHE S (Nikon FXA) % H
WTIT 5 7= FITCHD Y vV 7Ny FISZA T 4 L &
EHHLTY T LORE 1T -7,

FISHZ: % L TRaEROK A2 HET 2354, &
T, BDkX XHAUNX WIS TIE, BB
MBI LS TRIELTOWB Y T F I H—D DM D
DB K2 35A A B B . Williams 5 (1993)
DHFEDIHN S ZF LD DO HHEA BE L
oo 2D T FANRAY U IST N THD, S
LV T T DD KE LI EFRMEABEN TV B3
BT, YIFAB2MHTHBHEL S, VTF AR
CCATHWTIRSED EFHETEZVRER, &
DEEAIEFRT THEANEZ-ZD LT EVEDIC
DNTIE, HIEARRE LA L TR L 72,

WTDOYTZFILDAY Y ME—DDYthk T a—

XH At

(115) 41

THD 2,000 L FOKTFIZBE TR L, GERRY
72013 4,000 L EOKE BTy 7 LakiiL
72

3, MEHMEBIZONT

PEARTHRO X RO y AR EIZK - T
BE L, BRI ODISZID Y 7' F L % 2 & T 5
K7D, Fisher DR EHERGTE LA O TRE
LS

B =R

PBS #5 & 0°80% /S — 2 — L % BEHREE# S LBl vk
TWHILIL L 228 T OXKE T OHE , & & U8, D18Z1
DT FNEEAETHETOHEERUIRL 2,
PBS Tyt L 7 FI2 5T DXZ1 M OX T i
48.0% ~ 53.7%, 80% /% — T —JL & AN TEE L 7= K

1. PBSTRHHE T & 80% /3 — 2 — LIRHRE 712610 5 XK F O, X U'D18Z1ID

signal % 2 {#i2% 5 X1 D%

Donor A C Ap B-p Cp
. DXZ_I 48.0* 53.7 51.2 HB8.2* 52.7 50.3
Hi—0) signal
KT
L) D18Z1
0.23 0.17 0. .33 0.20 0.27
2{E D signal o 03

A, B, CI3PBSIC T LT THD, Ap, Bp, Cpld 80%/S— 2 — L BHPEE WAIEIZ T

BH LT TH B,

* p<0.01 EHFRIROXETORE ¢ 2 EAEREICL > THRAETL 7=,
donor A ZWLHHIR THEL XM I BOLEHE ALY,

# 2. 18F Ytk disomy K T OIS 6 L O, M@tk disomy ¥ 7 DOHE 12OV TDE

o8 (FISH#I2KL %)

Reference disomy (%)

18 XX YY XY
Williams et al. (1993) 0.08 0.04 0.06 0.09
Bischoff et al. (1994) 0.25 0.38 0.08 0.13
Guttenbach et al. (1994) 0.36
Lu et al. (1994) 0.20
Springs et al. (1995) 0.11 0.07 0.21 0.15
Coignet et al. (1996) 0.31 0.15
Pellestor et al. (1996) 0.34

ARG 0.25
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FI2H T DXZ1 BB MRS 713 50.3% ~ 58.2% T & -
72 FEBID AIZHBWTIZPBSIZ L BEEBFIZHANRT
2= = LOWHIZ LK > TXHE AR R 518
Mm% ns L7 (P<0.01), JEBIB, ClobnTid, /38—
I- LKA TXRETORRIIEN RO L >
720 £7-DI18Z1 A I\ TDI8Z1D Y ' F L% 2 i
T AT OBE 2K L7, PBS THE L =K1
IZBWTIEDISZID Y 7 F L% 2ET AR 113
0.17 ~0.36%, 80%/S— I — L & FWTHE L 72k
T2 0.20~033% T 7=, EDFEFIZHBNTY,
DI8Z1D Y 7 F L% 2 {HE O T, PBSOEH &
W= = NIZkBHEHETENLEZED L > 7
(P>0.05) ,

z =

XETEYRTORMZIOWTX, /S—a—- L LB
AEEE S AR | albumin gradient {2 & % kY
EERBE IR TV, ThbDHEIRE S hi
BT, B TO B RO ik LTEF 2
VREAHOWTXEFE YR TR R XA T
72, L» L, DNAZ7a—7%4H\\/-FISH#EDAET
RPIFIZIEH ENB KO h D KTFORERELS &
DHERMOBCHEEHWTHD TRt h, F 72,
F o) v REIZ & AXHET E YT ORI O ARHEFE
ThHBHILEEMINTELY, WT oIk 58
3 Cialbumin gradient = & % ¥ 1D R&BIFISHE:
OIFFFRERIZ L B LR Ew e WS HEAH DO
7, BRESN-a-NIZE AR TORN S XK1
HEHETEIEH B 0D, WEOHMEIZEDHDR
NIZEVWEDOHELR 6N S W, SHOKREGIIET
OMFEEAHE U2 T a <, R
BrEd B E L TThihu T % BEFRE &S 1) Bl i
BT 2 RETTdH B4, XK OB ITIEHIA T/ S —
D= LDREAICE > TXMTORMERD -4, fh
OREFITIXBFOHIHR CAREZEZRD AN -2, T
DZLiF, 80%/5— T — LOKETHEIZEB T, %E
Bz & > TEHEOR O A T1IA L 2 TREM 2 &
5300, TXTOEFNZGED 6 N B EHETIE L0
LEZ bR, 70, 80%/5— T — LB E
HRERAFIC X 5 XETORM»M s 5 LT, X
BFRY R FICHARNTRRICED S h 7= 8F i,
DNARBNMNC & B EORMIC & 2 D2 KFHE
Sl E O L EDOREEEICKI > TAHEL TV S
DOh, SHEBRFTIVBENDLELEL NI,

W1 e pERERIZOVTIIN DhD®ELH
B0, NFRED BEDOKE 1 IZdisomy BB L T ix

FISH #:12 & %78 — T — L i # 8 BB T O #eat

HAREREE 43%2%5

WEWIWEDLE SEOZHETIEL AEET AR
DEFEOREFIZIE disomy T HAEZLLEEHh T3
LOMEODOMELD Y, LWL LRGRIIHT
Wy, 70, BAMBREIc Lo TE SR TR Lt
ROBEEN ZMEEA TS, JHMRE L R 2Kk
KOO FH A VRERM & & T, SMIRKEIC X 3
FAROHIZIE, FERRETE & ITHREHRD
BELEMT 2L OHENDH B —HT, NE&Ea¥
BIXOYRGHRRFEOEEREZDLLEVEDORES b
%9, 22T, A ZROR TR K OALRKE
B AR FREIC IS VSR TS 80% /75—
o R P i NRVAR £ 20 /AL W IRy - iy e N S
0, disomy ¥ 74, BIRAICED SR TL X 5 AlEE
PEE L ODIZDWTRET L 7283, 18B kD v &
T & 2ORDORFORMIE, 73— — LB
KoTiEEDhlh o7z, & 2I128FKED FISH
12 & % 18 disomy & & UM 4tk o disomy & B3 L
EEAREE F LD 18 FREK disomy ¥
TOHUHEIX0.08~0.36% & %> Twnb, SEFEAD
/8 U 7285 R 13 single-color FISHIZ & 2851 TH 5 7=
¥, disomy f§ 7 & diploidy ¥§ 1 D HIBI 23 T Z w7z
¥, HD 18 disomy DIETOHEEIZILR 1 DFERELD
KnEEIONS, ZOZLEZERIZANTE2D
WELHNTAS L, ARG L BEOREDRIZER
FolZidvohhnwtEiohsd, £/, £2
1278 L 72 & 9 12 multi-color FISH i & Flvvhid, XX
T, YYHIT, XYRT2HRI$HILHTES,
multi-color FISH%IZ & O swim-up ik, glass wool i,
28— T = LIS & o TR A L 72K 112 851 ) B disomy
WrOMEEBRITLAREICLSE, -0 —-1k
IZ& > TR % LR+ Tl R0 XYtk & R0 ¥
AT 2 & 00, HgLERD disomy I L T
Wk InTnwaa, 5%, BB IC TR
M EERREOFEE NSRS S D |, BHMIRE
KT 22 TRERPAERFEORTFICKT 2
disomy¥g TOHEE ERET L, ED X D LREFNIZ WV
T, disomy¥ FDOHERNE A2 EH S22 LT
DENDH B,

ZZTRONLERIL, 80%/3— T — L&V
HREEAREIC LR TREICE D AR N TbR
R T#HOTATREL L BN 2R 21T - 735
B2, VO 0 IFEFNC & > TERRE U 5 WhEME
BdHBL0D, K HEEE % - 72 18 trisomy D4R
EIEBMLAWZ EE2RL TS, RESHELR
WaERI 5D H B, 13 trisomy, 16 trisomy,
21trisomy MG A AR E D KK & & 5 disomy ¥ T
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Effects of a Continuous Percoll Gradient Procedure for Sperm Separation

Hironori Asada, Kou Sueoka, Tsuyoshi Hashiba, Masako Kuroshima,
Shinichi Tsuchiya and Yasunori Yoshimura

Department of Obstetrics and Gynecology
Keio University School of Medicine, Tokyo 160-8582, Japan

The purpose of this study was to determine the effects of a continuous 80% Percoll density gradient proce-
dure for sperm separation to the ratio of X-bearing sperm and the frequency of disomic sperm for chromosome
18. Semen samples were obtained from normal three donors. Controls and processed sperms (80% percoll
fraction) were subjected to fluorescence in situ hybridization (FISH) analysis with DNA probes. FISH was
carried out with X-specific DNA probe (DXZ1) and chromosome 18 specific DNA probe (D18Z1). The X-
bearing sperm rate of controls ranged from 48.0% to 53.7%. The X-bearing sperm rate of processed spermatozoa
ranged from 50.3% to 58.2%. A significantly higher frequency of X-bearing sperm was observed in Percoll washed
spermatozoa of one subject (the X-bearing sperm frequency was 48.0 : 58.2) . No significant difference was
found between control sperm and processed sperm for each donor in the distribution of disomy of chromosome
18.

Key words: percoll, sperm, continuous density gradient procedure, FISH (fluorescence in situ hybridization),
disomy
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The Significance of Preimplantation Diagnoesis and Awareness of
Medical Workers towards Prenatal Diagnosis

Noriko Matsuda, Kou Sueoka, Shinichi Tsuchiya,
Masami Shinohara, Noriko Kobayashi and Yasunori Yoshimura

Department of Obstetrics and Gynecology
Keio University, School of Medicine, Tokyo 160-8582, Japan

With the increase in prenatal diagnosis, attention has focused on the ethical problems surrounding abor-
tions following diagnosis of an abnormal fetus. The emotional burden and physical pain of the patient is
understandable; however, the stress endured by medical workers performing the abortion under the patient’s
discretion cannot be ignored. Clinical applications of new preimplantation genetic diagnosis techniques have
been introduced in western countries as a means to avoid unnecessary abortions. Various issues centering on
these diagnostic methods must be resolved in Japan prior to their clinical application.

In order to correctly interpret the discernment of medical workers who perform abortions, a questionnaire
towards gynecologists and midwives was carried out. The results showed that most medical workers, al-
though they may understand the necessity of abortions for various reasons, felt some level of emotional stress
towards the abortion procedure. A tendency towards greater stress was found among physicians who actually
carry out the procedures.

This survey also found that a large percentage of these workers strongly agreed to the introduction of
preimplantation genetic diagnosis. However, the majority who agreed also consented on the need to correctly
resolve the ethical, social, technical accuracy, and safety problems surrounding these new diagnostic tech-
niques.

Key words: prenatal diagnosis, preimplantation diagnosis, abortions, gynecologists, midwives
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Abstract: Routine methods for cryopreservation of spermatozoa in the Japanese monkey were investi-

gated. Semen collection by rectal electro-stimulation was carried out in 15 male monkeys during the
mating season. Coagulated semen was liquefied in a CO2 incubator at 37°C for 30 min. A multi-layered
Percoll solution of 60 and 80% separated conveniently dead sperms and other impurities, isolating sperms
with high motility. After BSA/BWW medium rinse, glycerol equilibration was carried out and the sperms
were cooled for liquid nitrogen storage with TTE-G medium or commercially available TYB medium.

Average thawed sperm motility vis-a-vis pre-freezing motility was 70.5£9.1% versus 82.918.5% for TTE-
G and 66.5 £ 11.6% versus 80.3 £ 9.6% for TYB, respectively. Both of TTE-G and TYB were useful in the

cryopreservation of Japanese monkey spermatozoa.

Key words: cryopreservation, spermatozoa, Japanese monkey

(Jpn. J. Fertil. Steril., 43(2), 125 - 131, 1998)

Introduction

The Japanese monkey is a seasonal breeder and
both sexes experience a general decline of sexual func-
tion during the summer non-mating season for depres-
sion of the hypothalamo- pituitary-gonad axis?. The
decrease of sperm count and sperm motility in the
male, cessation of ovulation and menstruation in the
female, clearly depressed reproductive activity and

failure of pregnancy in the non-mating season were
well documented'!?. The Japanese monkeys don’t
become pregnant except for 3 to 5 months in the win-
ter mating season, and they give births generally ev-
ery other year. Artificial breeding is essential for do-
mesticating and maximizing its use as a research
model in the Japanese monkey.

In some attempts to establish the year round indoor
artificial breeding method, we previously investigated




52 (126)

vaginal artificial insemination during the mating sea-
son and got successful pregnancies and deliveries'
but in non-mating season, only one female became
pregnant and resulted in early abortion!”. The rea-
son of reduction of insemination rate during the non-
mating season was thought to be lowered sexual func-
tion in both sexes. Especially in the males, the reduc-
tion of sperm survival, motility and count were very
important problems. The collection and preservation
of great quantity of high grade semen from fit breed-
ers during the mating season are thought to be a ba-
sic procedure integral to the success of future ad-
vances in artificial breeding method, i.e., in-vitro
fertilization (IVF), intra-cytoplasmic sperm injection
(ICSI), etc.. Sperm or semen preservation methods
have already been established in some macaca spe-
cies (the rhesus monkey'*'¥; the cynomolgus mon-
key*17; the Japanese monkey'?), the baboon'?, the
gorilla?®, the chimpanzee?’. Sankai et al.'” collected
sperms from the cynomolgus monkey epididymis and
cryogenically preserved it. He applied the same pro-
cedure to the Japanese monkey'®. We will now report
successful results of routine semen collection method
via electro-stimulation and cryopreservation method
of spermatozoa in the Japanese monkey expanding on
Sankai et al.’s method'”.

Materials and Methods

1. Subjects and Environments

The investigation was carried out in the period from
November to February, which was corresponded to
the mating season of the Japanese monkey. Fifteen
adult male Japanese monkeys were used in the study.
All of them were over seven years old, weighing from
9.6 to 15.7 kg. All animals were captured as the pest
in Shiga prefecture and placed in the custody of Shiga
University of Medical Science. Husbandry of animals
was carried out in accordance with the guidance of
the Japanese Association for Laboratory Animal Sci-
ence and the Primate Society of Japan, and the provi-
sions laid out in Guide for Animal Experimentation at
Shiga University of Medical Science and Guidelines
for the Husbandry and Management of Laboratory
Animals.

Temperature and humidity in the animal room was
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maintained at 23+1°C and 55%5%, respectively. Ani-
mals were housed in individual cages with size of
W655 X D750 X H1,250 or W920xD700xH850 mm. A
12-hour artificial light cycle (0800 to 2000) was main-
tained. Each animal was fed 20g/kg of commercial
pellet monkey chow(CMK-1, Japan CLEA, Co., Ltd.)
in a.m., supplemented by 50 to 100g of sweet potato
and one banana in p.m.. Water was supplied ad libi-
tum by automatic watering system.

2. Sperm Collection and Cryopreservation Procedures
(Fig. 1)

Rectal electro-stimulation method!®*?* was con-
ducted for semen collection under the anesthesia by
intra-muscular injection of a mixture of ketamine hy-
drochloride (Ketaral, Sankyo Co., Ltd.) of 5mg/kg and
xylazine hydrochloride(Seractal, Bayer Japan Co.,
Ltd.) of Img/kg. Briefly, the rectal probe was inserted
into the anus and AC at 5v was applied three times in
an on-off pattern of three and five seconds, respec-
tively. If collection failed at 5v, the same procedure
was repeated at 10v, 15v, and finally 20v until collec-
tion was completed. A coagulate was observed in most
of collected semen. Coagulated semen was liquefied
in a CO2 incubator at 37°C for 30min. The liquefied
part of semen was diluted to 2 to 2.5 ml with BWW
containing 0.3% BSA medium (hereinafter referred to
as BWW/BSA medium), and then treated with Percoll
(Pharmacia Co., Ltd.). Percoll was diluted with Hank’s
solution(Nissui Co., Ltd.) and distilled water to make
solutions of 50, 60, 70, 80 and 90% concentrations. We
investigated firstly multi-layering of 50, 60, 70, 80 and
90% Percoll to examine the best layer including the
living spermatozoa with good motility, and investi-
gated nextly only two layers of 60 and 80% to simplify
the method. One ml of Percoll solution of each con-
centration in the former and 2.5ml of 60% and 80% so-
lution in the latter were put in the test tube in order of
height of concentration and finally the semen-medium
mixture was carefully placed on the surface of last
percoll layer. The multi-layered solution was centri-
fuged at 1,300 rpm(300g) for 20min at room tempera-
ture. The layer of BWW/BSA medium and each layer
of Percoll solution were aspirated, and the contents
of each layer was observed microscopically. The layer
including spermatozoa was washed by adding 5 to
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Stimulate with rectal electrode(DC:5-20v) under Ketamine/Xylazine anesthesia,
and semen was collected in a 50m] disposable plastic tube

Liquefied in Ctz incubator at 37°C for 30min
T

Liquefied part of semen Coagulated form of semen

Up to 2ml with BWW/BSA medium (discard)

Semen-medium (2ml) was placed on the surface of 2.5ml of 60 & 80% Percoll and centrifuged
at 1,300rpm(300g) for 20min

Supernatant was discarded by aspiration and leaved 0.5ml of spermatozoa-medium at the bottom of tube

Added 5-10ml of BWW/BSA-medium and centrifuged at 1,300rpm(300g), 3min X 1 time <washing>

g

Supernatant was discarded by aspiration and up to 0.5-1.0ml with BWW/BSA-medium
(counting a motility and the number of spermatozoom)

s N

TTE-G method TYB method
Cool down to 4°C in a refrigerated water bath TYB (0.5-1.0ml) was added dropwisc and placed
for 30-60min in a water bath at 37°C for 15min
Cooled TTE-G medium was added to spermatozoa- Cool down to 2-4°C at refrigerator in ice
medium, at intervals of Smin and stand for 30min bath for 90min

in ice bath \ /

Sealed in straw

v

Sealed straws were cooled for 10min at Scm above the surface of liquid Ny

v

Straws were plunged into liquid N for storage

Fig.1 Frow chart of cryopreservation method of spermatozoa for the Japanese monkey
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10ml of BWW/BSA medium and centrifuging at 1,300
rpm (300g) for 3min. Spermatozoa were prepared in
concentrations of 1-2 X 107 sperm/ml. In the case of
TTE-G'9 for cryopreserving medium, spermatozoa-
medium were cooled down in a refrigerated water bath
at 4°C for 30, 60, 90 and 120min to examine the thawed
sperm motility in each cooling down period. After cool-
ing down, an equal volume of cooled TTE-G to the
spermatozoa-medium was divided into five portions,
each of which was added at five minutes intervals to
the cooled spermatozoa-medium. After mixing, the
spermatozoa-freezing medium mixture was left for 30
minutes in the ice bath and glycerol equilibration was
carried out. In the case of the commercially available
TYB(TEST Yolk Buffer with Glycerol; Irvine Scien-
tific Co., Ltd.) for cryopreserving medium, glycerol
equilibration was carried out in accordance with the
reagent’s instructions, i.e., TYB was added in equal
volume to the spermatozoa-medium by dropping, then
spermatozoa-freezing medium mixture was placed in
a water bath at 37°C for 15min, left in an ice bath for
90 minutes and finally glycerol equilibration was car-
ried out. Immediately after glycerol equilibration sper-
matozoa-freezing medium was sealed in 0.25 or 0.5
ml straws, suspended over liquid nitrogen for approxi-
mately 10min then thrust into the liquid nitrogen.

3. Spermatozoa Thawing Method

At first, two thawing methods were investigated: In
the one method the straw was plunged into a water
bath at 37°C immediately after removal from the lig-
uid nitrogen and in the another the straw was set at
room temperature for 30 seconds before plunging it
into the water bath. We confirmed that the latter
method was better in the motility of recovered sperm.
So, the latter method was used in the present study.
After thawing the straw was cut, the sperm was trans-
ferred to a schale pre-heated to 37°C, and the sperm
motility was evaluated in a Makler counting chamber
(Sefi-Medical Instruments Co., Ltd.).

Results

1. Electro-stimulation

Most of 15 individuals ejaculated via rectal electro-
stimulation at 10v or 15v. Volumes of collected semen
varied from individual to individual ; 0.2 to 0.5g in in-
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dividuals with small volume, and 3-8g in ones with
large volume. The semen was liquid wholly in some
individuals but it was only coagulate in others. Collec-
tion was carried once or twice per lunar month but
the volume/condition of the sample from the same
individual did not vary significantly from procedure
to procedure.

2. Management and Cryopreservation of Sperms

Multi-layering of 50, 60, 70, 80 and 90% Percoll was
investigated in order to determine the ideal concen-
tration to remove dead spermatozoa and impurities
from the semen sample. After centrifuging at 1,300
rpm (300g) for 20min living spermatozoa displaying
the best motility were found between the 80 and 90%
layers. Dead spermatozoa and other impurities were
found between 60 and 80%. Nutritive fluids, etc., was
found above 50% and nothing was found below 90%,
i.e., the bottom of the test tube. By centrifuging at 300g
for 20min using two levels of 60 to 80% Percoll we could
isolate the live, most highly motile spermatozoa at the
bottom of the test tube from dead spermatozoa or
other impurities included in 60 and 80% layers.

The best cooling down period ranging from 30min
to 120min were investigated using the TTE-G buffer.
Significant differences in the sperm motility after thaw-
ing were not found between 30min (78.80 == 5.45%)
and 60min (77.75 = 6.72%) cool down period. How-
ever, the sperm motility slightly reduced for spans of
over 90min (64.80 = 18.47% in 90min and 60.60
12.60% in 120min). Therefore, we found 30-60min as
an appropriate cool down period for TTE-G. Good re-
sults were obtained by using TYB in accordance with
commercial instructions.

3. Post Cryopreservation Sperm Motility (Table 1)
Motility of TTE-G and TYB buffered spermatozoa
immediately following recovery from the liquid nitro-
gen are indicated in Table 1. Average thawed sperm
motility vis-a-vis pre-freezing motility for TTE-G were
70.5 £ 9.1% versus 82.9 *+ 8.5% and 66.5 + 11.6 ver-
sus 80.31+9.6% for TYB. Significant difference in per-
formance between the two buffers was not indicated.
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Table 1 The comparison between before and after
cryopreservation of sperm motility using
TTE-G or TYB medium in Japanese mon-
keys at mating season

n before after
TTE-G 15 829 x85% 70.5%+9.1%
TYB 6 80.3 £9.6% 66.5* 11.6%

Discussion

The severe decline in sexual function and contin-
gent reduction in sperm motility and survivability in
the Japanese monkey during the non-mating season
necessitates the development of preservation meth-
ods for spermatozoa collected during the mating sea-
son for artificial insemination/invitro fertilization (IVF)
during the non-mating season. Various problems of
cryopreservation methods in the Japanese monkey
were resolved in the course of this investigation.

The collection method of semen have already been
established in some macaca species(the rhesus
monkey'21322); the cynomolgus monkey'*'9; the Japa-
nese monkey'%1#29; the Taiwan monkey??; the Lion
tail macaque?®®). Sankai et al.''® collected spermato-
zoa from the tail of epididymis in cynomolgus mon-
key and Japanese monkey and cryogenically pre-
served it. Those epididymides were removed from
male'®. This method seemed not to be appropriate for
animal welfare because the male sexual function will
be damaged after removing. We could collect semen
routinely and repeatedly from the same animal by the
semen collection method via electro-stimulation in the
present study. The sperm collection via rectal electro-
stimulation, as opposed to the penile method, does
not require training and may be carried out whenever
necessary. However, most of semen obtained by this
method were coagulated due to introduction of prod-
ucts of the prostate and seminal vesicle. We incubated
the coagulate for 30min at 37°C for liquefaction and
collected only swim-up sperms.

The sample was Percoll-treated to segregate dead
spermatozoa, impurities, etc.. Sankai et al.'”'® reported
that 90% Percoll was suitable for collection of good
spermatozoa in cynomolgus monkeys and Japanese
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monkeys. We used a 60 and 80% multi-layered Percoll
because no sperm was found below 90%. The present
multi-layered method separated completely dead sper-
matozoa and impurities and isolated conveniently
highly motile and viable spermatozoa at the bottom
of the test tube after 20min in the centrifuge at 300g.
The difference in Percoll concentration between our
investigation and Sankai et al. may be due to their
centrifuging method. The gravity of 800g by Sankai
et al. was about three times as high as that in the
present study. We also investigated preliminary high
gravity centrifuging, and we experienced high mor-
bidity and low motility of sperms at high gravities and
therefore we selected the present gravity of 300g.

Glycerol equilibration was carried out using the
same TTE-G buffer used by Sankai et al."”'®. However,
our method was slightly different from that of Sankai
et al.. We did not add TTE to the spermatozoa solu-
tion. We found that the spermatozoa were diluted by
the later addition of TTE and entire replacement of
BWW with TTE was very difficult if the spermatozoa
were put in BWW firstly at percoll treatment. And
more, the repeated centrifuges for replacement bur-
dened the sperms excessively. Additionally, our goal
is to establish an easier routine procedure. So, we
adopted the method to add TTE-G to the BWW di-
rectly by eye dropper.

70.5/82.9% for TTE-G and 66.5/80.3% for TYB of
thawed sperm motility were exceedingly good. Suc-
cessful inseminations and divisions of the zygote were
achieved in a preliminary IVF study by using the
sperms cryogenically preserved by the present meth-
ods. Average rate of insemination and cleavage of fresh
spermatozoa vis-a-vis thawed spermatozoa was 65%
versus 50% for insemination and 91% and 78% for
cleavage (reported elsewhere). We regarded our cryo-
genic preservation method as actualized one.

While the thawed sperm motility for the commer-
cial buffer TYB was slightly lower than those for TTE-
G, the spermatozoa obtained by TYB method were
sufficiently available for IVF. Now, we will collect Japa-
nese monkey spermatozoa during the winter mating
season by the present method and prepare a sperma-
tozoa bank for IVF.
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Comparison of the Efficacy of Luteinizing Hormone (LH) and
Human Chorionic Gonadotropin (hCG) for Ovulation Induction and
Corpus Luteum Formation in Gonadotropin-Primed Immature Rats.
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Abstract: The aim of this study is to compare the effect of LH and hCG on inducing ovulation and corpus
luteum formation in immature female rats pre-treated with PMSG. According to the inhibition curve of
15L.hCG binding to rat testicular homogenate, the EDso of LH was 800 mIU/ml while that of hCG was 200
mlIU/ml. Both LH and hCG were able to induce ovulation in the rat and the threshold doses of inducing
ovulation were LH 10 IU and hCG 5 IU, respectively. Neither LH nor hCG showed dose dependency in
the number of ovulated oocytes. At 18 hours after LH 20 IU or hCG 5 IU injection, serum estradiol levels
in hCG-treated group were significantly higher than those in LH-treated group. From 18 to 72 hours after
the LH/hCG injection, progesterone levels in the hCG-treated group were significantly higher than LH-
treated group. From these results, LH was found to be as effective as observed with hCG for ovulation
induction, whereas the corpus luteum formation following administration of LH was shown to be less on
the basis of estradiol and progesterone levels in serum compared with hCG treatment. This may suggest
that LH rather than hCG decreases the occurence of ovarian hyper-stimulation syndrome in ovulation
induction.
Key Words: LH, hCG, ovulation induction, luteal function and OHSS.

(Jpn. J. Fertil. Steril., 43(2), 133 - 139, 1998)

Introduction

With the assisted reproductive technologies prog-
ress and spread, ovarian hyper-stimulation syndrome
(OHSS) which is one of the major iatrogenic compli-
cations of ovulation induction has caused extensive
attentions. The pathogenesis of OHSS is still un-
clear. However, it is well known that hCG adminis-
tration exacerbates OHSS and that following admin-
istration of human menopausal gonadotropin (hMG)
alone OHSS does not occur, except in sporadic

cases. In infertility treatment, hCG was used in re-
gard of its LH-like action, because isolated or puri-
fied human LH was not practically available. LH and
hCG are two gonadotropins with similar biological ac-
tions and common receptor (LH/hCG-R). They share
the same «-subunit and similar 3-subunit, neverthe-
less, (3-subunit of hCG contains 31 addtional amino
acids (i.e. amino acids 115 - 145) at the C-terminal end
of the molecule associated with four O-linked
glycosylation sites. Compared to LH, the presence of
these four additional glycosylation sites contributes
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to the greater stability of the hCG molecule and its
longer elimination half-life?¥. In ovarian stimulatory
cycle, hCG has been routinely administered to sub-
stitute for LH to trigger the final stages of follicular
maturation, induce ovulation and corpus luteum for-
mation because an endogenous LH surge is infre-
quent or attenuated in women treated with gonadot-
ropins. As hCG has a much longer circulating half-
life than LH and therefore, a longer biological effect?,
it is considered that the occurrence of OHSS may be
associated with the excessive stimulation by hCG ad-
ministration during the post-ovulation interval®. Con-
sequently, some authors suggested that LH should
replace hCG for ovulation induction, so that to lessen
the occurrence of OHSS! 7. The aim of this study is
to compare the effects of LH and hCG on inducing
ovulation and corpus luteum formation in gonadotro-
pin primed immature female rats.

Materials and Methods

Pregnant mare serum gonadotropin (PMSG) was
purchased from Sigma Co.(G-4877, 1000IU /vial). Pu-
rified urinary luteinizing hormone (LH;608 IU/mg
protein) was obtained from Denka Pharmaceutical
Co.,LTD. (Kawasaki, Japan). Urinary human chorionic
gonadotropin (hCG;3000IU/vial) was obtained from
Nikken Chemicals Co. LTD. (Tokyo, Japan).

Radioligand receptor binding assay.

To normalize receptor-binding characteristics and
measure EDso of LH and hCG used in this study, a
comparative displacement study was performed us-
ing rats' testicular homogenate. Briefly, the testes
obtained from aged 8-week-old male rats were homog-
enized in ice-cold phosphate-buffered saline (PBS)
using glass homogenizer. The homogenate was cen-
trifuged for 15 min at 200 g and the supernatant was
removed. The pellets were then suspended again in
PBS and used as LH/hCG receptor preparation (testi-
cular tissue: 300 mg/ml). Highly purified hCG was
iodinated using the lactoperoxidase method 9. The
reaction of the rat testicular homogenate with radio-
iodinated hCG was carried out in the following system:
increasing concentrations of unlabeled LH or hCG (0,
1, 3, 10, 30, 100, 300, 1,000, 10,000 mIU/ml ); *I-hCG:
100 ml (100,000 cpm); receptor homogenate: 300 ml;

LH and hCG in ovulation induction.
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additional PBS to make a total volume 1 ml. The reac-
tion mixtures were incubated for 18 hours at room
temperature. After incubation, the reaction was
stopped by adding 1 ml ice-cold PBS to each tube. The
mixtures were centrifuged at 400 g for 30 min. The
pellets were then resuspended in the buffer solution
and centrifuged again. The supernatant was removed
and the radioactivity in the pellets was determined
using a gamma counter.

Ovulation induction of immature rats.

Immature female Wistar rats were used in this
study. The animals were kept in a 12 hours light:12
hours darkness schedule and an ordinary laboratory
diet was available ad libitum. At the age of 25 days
(weight about 50 g), a single dose subcutaneous in-
jection of PMSG 10 IU was administered to rats to ini-
tiate follicular development. Forty-eight hours later,
the animals received various doses of LH, hCG (5, 10,
20 IU/rat) or saline alone injection subcutaneously.
Each treatment group was consisted of 12 rats. Eigh-
teen hours after ovulation inducing injection, these
animals were killed by decaptation and bilateral ova-
ries, oviducts and uteri were removed. The oviducts
were carefully separated from ovaries and uteri and
examined under a stereomicroscope to find the ovu-
lated oocytes. The expanded part of oviducts were
punctured and the number of ovulated oocytes flew
out with the oviductal mucus was counted.

Evaluation of the corpus luteum function after ad-
ministration of ovulatory dose of LH or hCG.

PMSG-primed immature female rats treated with
LH 20 IU or hCG 5 IU (in the same condition as above)
were killed by decaptation in batches (4-6 rats of ev-
ery group) at selected intervals (18, 48, 72, 96 hours
after LH or hCG injection). The blood samples were
collected, then the sera were separated by 400 g cen-
trifugation for 20 min and stored at - 20°C until sex
steroids and gonadotropins assay. The bilateral ova-
ries of each rat were removed and weighted (accuracy:
0.1mg). The serum concentrations of estradiol and
progesterone were measured using Coat-A-Count ra-
dioimmunoassay kits (Diagnostic Products Corpora-
tion. Los Angeles, CA, U.S.A.). The concentrations of
human LH and hCG in rats' sera were also measured
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using EIA kits (IMX LH Dinapack, Dinabot, and IMX
hCG Dinapack, Dinabot Tokyo, Japan).

This experiment was approved by the ethical com-
mittee of animal experiments at Kobe University
School of Medicine.

The data were analysed with Students't-test to
compare the number of ovulated oocytes and the
weights of the ovaries per rat, and the serum concen-
trations of estradiol and progesterone.

Results

1. Binding assay and EDso of LH and hCG

The displacement curve of »I-hCG binding to rat
testicular homogenate by LH and hCG showed that
increasing amounts of LH and hCG inhibited *]-hCG
binding to LH/hCG-R of testes (Fig.1). The specific
activity and maximal binding capacity of the iodinated
hCG were 24.2% and 25.8%, respectively. The 50% in-
hibition (EDso) of the %-hCG was attained with the
concentration of 800 mIU/ml of LH and 200 mIU/ml

100 o
hCG
~ 807
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o
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©
£
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o 401
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Fig.1 Inhibition of »I-hCG binding by LH and hCG to
testis homogenate. LH inhibition was indicated
by open circles and hCG inhibition was indicated
closed circles. 50% inhibition of »I-hCG binding
was atteined with the concentration of 200 mIU/
ml of hCG and 800 mIU/ml of LH, respectively.

of hCG, respectively. The binding affinity of LH is 4-
fold less than hCG in terms of the international unit.
2. Ovulation induction by LH and hCG in PMSG-
primed immature rats.
At 25 days of age, rats received a subcutaneous in-
jection of PMSG 10 IU to stimulate follicular growth.
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Forty-eight hours after the PMSG injection, these rats
received a subcutaneous injection of LH, hCG or sa-
line alone to induce ovulation. Eighteen hours later,
the animals were killed and examined for signs of ovu-
lation based on the presence of oocytes in the oviducts
to determine the number of ovulating rats and the
number of ovulated oocytes. Although none of the
saline-treated rats (n=12) ovulated, 100% of the rats
injected more than LH 10 IU or hCG 5 IU ovulated
(n=72, more than 12 rats in each treatment group).
Fifty percent of rats (6 of 12) treated with LH 5 IU
ovulated and the mean number of ovulated oocyte per
ovulating rats was 16.5. Thus, both of LH and hCG
utilized in our study were able to induce ovulation in
PMSG-primed immature rats and the threshold doses
of inducing ovulation for these rats were LH: 10 IU
and hCG: 5 IU, respectively. As shown in Fig.2, in
neither LH-treated group nor hCG-treated group the
mean number of ovulated oocytes per rat showed dose
dependency. Only the number of oocytes ovulated
in the group treated with LH 5 IU showed significant
decrease, because half of the rats in that group didn't

* P <0.005 v.s. any other
group

the number of oocytes ovulated

Fig.2 The mean number of oocytes ovulated after the
treatment with LH or hCG.

Error bars indicates SD. No significant differences were
found among the mean numbers of ovulated oocytes in
each treatment group except for the LH 5 U treated group
(p < 0.005, LH 5 IU treated group v.s. any other group).
In that group only 50% of rats ovulated and the mean num-
ber of oocytes ovulated per ovulating rats was 16.5.
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ovulate. The capability of LH for inducing ovulation
was not different from that of hCG.

3. Effect of ovulatory dose of LH and hCG on the
luteal function.

According to the result of binding assay in vitro,
the EDso of LH was 4-fold more than hCG. Our experi-
ments in vivo presented the minimal dose of hCG for
inducing ovulation was 5 IU/rat. Therefore, 51U hCG-
treated group and 20 IU LH-treated group were used
in this study. Following treatment with LH and hCG
for ovulation induction, the time course of luteal func-
tion was studied by ovarian weight and serum estra-
diol and progesterone concentrations.

Ovarian weights of both groups increased gradu-
ally until 72 hours after traetment of LH and hCG. The
ovarian weights of LH group were lower than those of
hCG group. Especially in 72 hours after LH or hCG
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Fig.3 The changes of the ovarian weight after treatment
with LH or hCG.

LH group is indicated by open circles and hCG group is

indicated closed circles. The error bars show SD. AT

72hrs after injection the ovarian weight in hCG group was

significantly heavier than in LH group.

administration, the ovaries of LH groug weighed sig-
nificantly lighter than those of hCG groug (p<0.05)
(Fig.3).

At 18 hours after treatment, serum estradiol levels
in hCG group were significantly higher than those in
LH group (p<0.05) (Fig.4). From 48 to 96 hours after

LH and hCG in ovulation induction.
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Fig.4 Serum estradiol levels after ovulation induction by
LH or hCG injection.

LH group is indicated by open circles and hCG group is

indicated closed circles. Serum estradiol levels in hCG

group were significantly higher than those in LH group

at 18 hours after the treatment.

treatment, the serum concentrations of estradiol
showed no significant difference between the two
groups.

The levels of serum progesterone after LH or hCG
injection in each time point are shown in Fig.5.
Progrsterone concentrations in both groups increased
gradually from 18 to 48 hours after ovulation induc-
tion. From 48 to 72 hours after treatment, the proges-
terone levels in the hCG group continuously in-

200

100

progesterone (ng/ml)

0 T T . : !
0 20 40 60 80 100

hours after the treatment

Fig.5 Changes in serum progesterone concentration af-
ter treatment with LH or hCG.

LH group is indicated by open circles and hCG group by

closed circles. The serum progesterone levels in hCG-

treated group were significantly higher than those in LH-

treated group between 18 to 72 hours after the treatments.
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creased, while those in LH group slightly decreased.
This resulted in higher serum progesterone concen-
trations in hCG group than LH group (p<0.05 in 48
hours after treatment and p<0.01 in 72 hours after
treatment). The sustained duration of progesterone
elevation was longer in hCG group than LH group.
At 96 hours after treatment the serum progesterone
levels in both groups had wide variation among the
samples and those in LH group showed increasing
again.

4. Serum clearance of LH and hCG.

The levels of administrated human LH or hCG in
rats' sera were also determined in time course experi-
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Fig.6 Changes in serum concentrations of human LH or
hCG following ovulation induction in PMSG-
primed immature rats.

LH group is indicated by open circles and hCG group by

closed sircles. Serum human LH levels were very low at

18 hours after LH injection, while serum hCG levels were

detectable at 48 hours after hCG injection.

ments (Fig.6). The serum LH levels were undetect-
able at 48 hours after injection while those of hCG
were still mesuarable at the same time.

Discussion

The development of ovulation-inducing drugs has
enabled clinicians to treat more effectively infertility
women caused by the hypothalamic, pituitary, and
ovarian abnormalities. However, with the spread of
the superovulation method, OHSS and multiple preg-
nancies have become more frequent, clinicians are,
therefore, looking for a new protocol more earnestly
for ovulation induction which can control strictly the
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ovarian responses. To prevent these iatrogenic com-
plications we hypothesized that LH might be useful
for the ovarian stimulation in infertility patients be-
cause of its short-half life and that the ovulation in-
duction by LH might be more similar to physiological
conditions than those by hCG.

Based on our results, LH, as same as hCG, repre-
sented its effectiveness for ovulation induction in the
immature rats pretreated with PMSG. The minimal
doses for ovulation induction were 5 IU in the hCG
treatment and 10 IU in the LH treatment. As the 25
day-old rat used in this experiment weighed about 50
g, it may be estimated that hCG 5,000 IU or LH 10,000
IU will be needed to induce ovulation in a patient with
body weight about 50 kg.

Although hCG was thought to have the potency of
inducing greater number of oocytes to ovulate than
that of LH' !V, our results did not show significant
differences in the number of ovulated oocytes between
hCG-treated and LH-treated groups. Neither hCG
group nor LH group presented the dose dependency
in the number of ovulated oocytes when administer-
ing doses were above threshold levels. These results
indicate that the number of ovulated oocytes induced
by hCG or LH depends on the number of growing fol-
licles in which there are the oocytes ready to ovulate.
In 25 day-old immature rats the number of growing
follicle was decided by PMSG dose and the schedule
of PMSG administration, because in these rats endog-
enous gonadotropin was lack'?. In this regard to avoid
multiple pregnancy in patients treated by hMG-hCG
for ovulation induction, especially for the patients with
hypopituitarism, clinicians have to pay more attention
to the dose or the regimen of hMG, rather than hCG
dose.

According to the result of the binding assay in vitro,
the hCG used in our experiment had 4-fold higher af-
finity to LH/hCG receptor of homogenated testes than
that of LH in terms of the international unit. There-
fore, we adopted the result of 5 IU hCG-treated group
and 20 IU LH-treated group to compare the luteal func-
tion after the ovulation induction. One of the reasons
of the higher estradiol levels in the hCG group at 18
hours after the treatment seems to be caused from
the longer half-life of hCG. Actually hCG still remained
at 18 hours after administration, while LH was unde-
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tectable in serum at that time point. The target cells
of hCG and LH were reported to loose its ability to
bind hCG or LH during 48 hours after the high dose
treatment to induce ovulation, because of the insensi-
tivity of LH/hCG receptor and the lack of production
of the receptor'® 9. The high serum concentration
of estradiol caused by the longer half-life of hCG is
inconsistent with those reports. Our speculation is
that hCG with the longer half-life might simulta-
neously stimulate the small follicles to produce estra-
diol, resulting in higher concentrations of estradiol in
serum at the time point of ovulation.

As shown in Fig.5, following administration of a
ovulatory dose of LH or hCG, the serum progester-
one concentrations increased gradually in both
groups. These may result from the formation of cor-
pora lutea following LH and hCG injection. However,
the progesterone levels were higher and sustained
duration of elevated progesterone concentration was
longer in hCG group than those in LH group. Since
estradiol is one of the luteotrophic factors as well as
LH and hCG'", one reason responsible for the higher
progesterone production in hCG group than that in
LH group may be the elevated estradiol levels in hCG
group at 18 hours after the treatment, and the other
reason may be the longer duration of action of hCG
which still remained at 48 hours afetr the injection.
On the other hand, it may be indicated that the action
of LH is transient and limited. The elevated serum
progesterone level implies the occurence of some
degree of ovarian hyperstimulation. OHSS is known
to be associate not only with an increased number of
preovulatory follicles but also with excessive levels of
circulating sex steroid hormones such as estradiol and
progesterone'®. Our data showed that hCG adminis-
tration for inducing ovulation caused higher serum
estradiol and progesterone levels compared with LH
administration. Ujioka et al. have recently studied the
relationship between higher local progesterone con-
centrations induced by hCG administration and capil-
lary permeability, indicating that progesterone has a
vital role in the enhancement of capillary permeabil-
ity and ovarian enlargement and may contribute to the
pathophysiology of OHSS'”. Our results also showed
that the ovarian weight observed in both groups had
a positive correlation with the progesterone produc-

LH and hCG in ovulation induction.
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tion.

In the infertility treatment, the estradiol/progest-
erone ratio after the ovulation induction is important
because it influences the deciduarization of en-
dometrium at the period of the implantation'®. Qur
results suggest that the ovulation induction with LH
may offer an alternative condition for a successful con-
ceptus in contrast to hCG in infertility treatment and
that it may lessen the possible occurence of hyper-
stimulation syndrome by preventing excessive stimu-
lation of the corpus luteum during the postovulatory
period.
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84% , EIRIEM T8I N L AR X B LI o1z, @
2 MR A & AT & TO R4 FIL KRS R T59
%, EIRERECH0% E ARELEAD AN 7z,

AR EEEN THBIZE L BRE Dserum A
ICSIDBF I ZYPMNEAR I 3t U TR IZl < Z & AR
Mex iz,
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8. Piezo-ICSI DD ISR F W & 245,
VEHRES SCTOE &L OFEICDOWT
OEHEF, Ak, FaaS

WAERT, WHET, 1BEY T
oI, (o =
(R IR 3 [ K P A

Piezo-ICSI OFF D IIMRaIE AR R & Z D% D
ICSID R & DB EM: | 6 X U EHFERDED
BT BARFICOWTRETL 7=,

ICSI &#92hE L - 163 & & U7z, YK
FAIBEAT B = — FILAEIRH & 228 R IP MR
JEA% (a) § < (b) IIDE1E1/37T (c) IR Fh e T (d)
DEIE3/4% THL Z APiezo D/ SL XA TR I S
PR 4 D12 L 7=, 2O L ICSIHE DT
ZHEE, MRAERLE OMEEFN, RICBEDE
& IO TEREN BT & RO 2R & OB 4 X
7=,

(a) BECTIREMFENEL KT L BRI
TERRERIBEEEN L h o 7=, ElI B L 090
TAHERI B G & it & ORI BN I3 5 h
7:(7)")7":,

BmEOROMBERITHEFEHE L EM a7z, O
DFRERZAL R IO MBI B ¥, 5%
EOPICIEO B D BT 29N A KIS 2 2 A EE
LEZIOLN.

9. EMNEFONLZ 2 —FRMIRREARZEAEICK
SWTREEHIT
OXREER, —WWE, HELT
INERE—, N
(LR IR SE T ALAR L B )
FiliFitE, B IEE (LU K P ft)

ICSI¥:, SPAMLIC K 2K F ik B E R BIE %
K5I Lok, ARHEMR FEEDE M3
BIRICH T ARG L.

b MET AR TR ASER, a2 2 —Pc
ICSI#:, SPA Wi lfT. ZKEIREE#M, KT aak
EARDER AT -7,

ek RERAEFITIICSIE6.7 %, SPAVE69 %
THY, MTHBRICEVLWTEMEIC L2 BEERE
AR EZZBDENE L 572,

ICSI#:, ¥4 7 d#fe ke & O ABWRIE T HE1F 12 &
DETHRGREESFR SN AR P RnZ E
LAVIN S g
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10. rdw rats derived from superovulated-oocytes in
immature rdw rats following fertilization in
vitro and embryo transfer

(O].Y Jiang, K.Miyoshi, M.Umezu, E.Sato
(Laboratory of Animal Reproduction,
Faculty of Agriculture,
Tohoku University)

rdwrat is a new strain of dwarf animal with defects
of several hormone levels such as growth hormone,
prolactin and thyroine hormones and with infertility
in both male and female. We reported that it was diffi-
cult in inducing ovulation in rdw rats with gonadotro-
pin procedures, however, superovulation could be suc-
cessfully induced by the gonadotropins combined with
thyroxine therapy. In this study we investigated the
ability of in vitro fertilization and following develop-
ment in vitro and in vivo of oocytes superovulated in
immature rdw rats. Animals were administrated intra-
peritoneally by thyroxine daily at the dose of 10 xg
per 100g body weight beginning at 21 days old and
ending at 30 days old, 10 IU PMSG was injected sub-
cutaneously at day 28 and 10 IU hCG intraperitoneally
48 hours later. 11 hours after hCG injection cumulus-
oocytes complexes in ampulla of oviducts were re-
leased into insemination drop containing F1 (normal
F344 female X dwarf male) epididymal sperm
preincubated for 6 hours. 10 ~ 15 hours afte insemi-
nation the oocytes with male and female pronuclei and
corresponding tails were transferred to the develop-
ment medium and cultured for further 5 days. The
embryos were examined every 24 hours. mR1IECM
containing 100mM NaCl and 4mg/ml BSA instead of
PVA (mR1ECM-BSA) was used as insemination me-
dium, and mR1ECM as culture medium in the study.1-
cell and 2-cell embryos were transferred to the ovi-
ducts of Day 1 recipients (ovulation day) and morula
and blastocysts to the uterine horns of Day 4 recipi-
ents. The results showed that all inseminated oocytes
except fragmented ova were fertilized in vitro. Of fer-
tilized oocytes cultured in vitro, 100%, 77.8%, 46.7%
developed to 2-, 4-cell stage and blastocysts respec-
tively. After transfer, 21% (14/66) of 1-cell and 22%(8/
37) of 2-cell embryos developed to fetuses, 62% (8/
13) of fetuses were determined rdw rats. None of
morula or blastocysts developed to terms although 41%
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of them implanted in the uterine horns of recipients.
The study demonstrated that oocytes derived from
immature rdw rats could developed to terms after in
vitro fertilization followed by embryo transfer.

1. Y7 A—REBHIROZE - RERICETS
e
O RAat, Gy, il &
gk = (RIS IR T R K PE At )
MW R 35
(N7 A KRG - A E)

BDF1Mf~v ™~ 20D GVI% 8538 L 7258 W s
N, RO HE~ & Z M L O B L 72—
RS RERERaARE A A L, 10 RIS 2 U 7= #3 SlI
12k DIRATEMAL, 6 ~ 7 WERRICERERTRE OO A dE
Lk ZREEHE L., IR HR I AT,
Z D% L, 2 MK A ATR ~ 7 2 12F
fi U 7=, S84MEDYMIZiEA LS14{E A 4HEAT (88%) , %
DKk L 2 [k L 22905 398 1l (82%) Td -
2. 205 B 133 HEOIAEEMALL, 2 DR
o L 7290 80 1A (60%) Tdb -7z, Jetatk oo
R, IZIFTXTOINC 2n diploid DA ED
Sz, 69fHDYIA 2 MR NRA L (86%), Z
NAEILD~ Y ZZFHE L 20 E PR o s -
7. v 2 R¥ERHIRE A H T 2n diploid DY %
BBEZENTE,, EFAHLI LI TE AT
LOO, —KIERHIRED KGR L ORIt E TD
RAER AR TE .

12. EMERBLUVEEICETEHT7a-1L7 3
CEEBOBRE
ORI, LdEfh—, HLBuZ
gk 1, IRk, ARHET
rh EH B (LU KR #3)

SPREICE W TEBE LA Th 2L JURED
HTA-ATIVEREMEL, BRETS5IL%2H
[ 5 Pl % ol

Y%L, 10BID I REEE CPY T 65%) K
D& U neck, body, base @4y HPLCIZTH 7
a-L7 IVEREHEL L. KB 44 5l BPH
B L ORI IMERE CPYFEm4EE) 2oL,
HPLC IZCHIE LEmME AT I - LT IVEROM
HREREL 72,

HBE OHEICRAEREDO T A —ILT I VIBHE
L7, BT, neckiZZWHAD AL NN HE
ZZBD o7 FHETIE, e g/

HAMERE 43&2%

A7) v ERIIE &2 A7:, FBEEDneck, body,
base® /L LK% 7 ) v ERIZEZNZTHEE D395
%, 29.7%, 250% Tdh - 7.

13. MRS Z AWV 5 v P ERMNERBEICHT
2 ENE AR OO S
O #ABE, RER—, RM®EE
WA, ARHEET, B
(LR KPR 2 )

7w MIFEERMERDEE A /R L | 9P - magnetic
resonance spectroscopy (MRS) DZA{LIZ DWW TR
At L7z,

HEPESD 7 o b &, WA RN E
L=k, RIRE AL 2. il ik, 7LV
14 H B2 W TEESS T 4.7 T O FEEEYIH MR
& (BEN170/200: KEEET) 2 HOTMRZA XY
MLEZEDEL .

PM/ATP tbid, fiith 1 BT @iz B L.
PD/ATP tbid, itk 2 AR Tt % L 7=, Pi/ATP
Wi, itk 2 BB CEdE R L 7.

In Vivo 3'P - MRS I3 ERERBED IR L L D5 2
AR E N,

14, BIEM/IALErdw 7 v P OIEEBES LU
4 - F{LPEICOVT
OMadoch, 11 &4, rBE%m
(HAEKER)
FIEE e (LR )

rdw 7 v MY E THEMTE LT 5 820
FURIRABENS TRED/NA T v b T, MERE & & IZARAE
THhb. £/, ZD7y MIEBHIS~ 16 HET, K
WA AAVE U, FHE ME TH FERAZD M ETO
[k ZREOETFILEYIZ LB EEBbh s, MO
HEALE rdwT v b TIFEEPOREFIRA 2RI
LD, MHEOE - AL EE T S 9 ME IR R
KTOIERETRL, T4 (Fuxv ) OoH5IZED
ZOEIE, HRIZEET v P (N7 v b)) OFMIC
[AfE L 7=, Shalid o EA 7= rdws v b EFHWT,
K FARREHOR P B e Z04EFHIZ20nT, N
Ty bLHEL, £/, TAHR5OREL TN,

EEREM - LT, 30~408KDON 7 v & rdwik
FU'T4 (10 g /100 g bw) % 1 H 1 /& 2 JEHH
L7=rdwZ v b (rdw+T4) ZH, K HIKRES
M5 ¥E &YX L, Makler Counting Chamber {2 &
D ZNZTHOBOK FRE R FOELFIZOVTH

Nz,
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NIv b, rdwF v b, rdaw+Td5 v T, ¥R
T8 (x 1007) &, Z2h7Fh29.6, 4.77, 446 TN
12l rdw, rdw+ T4 & S ICARICIKVEZE R L 7=,
LI T A EOMRDEIA136/6,4/7,3/TTH D,
rdw, rdw+ T4 TRE» - 72, TR T £ oK
DOREFDOEFELIZ TN T h50.8, 56.0,49.0% Tdh -
o

% 42 A B FTEFSAMZRS

HEE SFER9EI1ILHIH (H) a1 9 K~
Wt Sy 7 4 v kT (HEET)

1. BRRE CFEHIHOREMICET 21
O M sy, w1, i FlE
JUHFREE, DHERESC, RokinERe
YLk, B =R, LoTE—
AHATIE (REYL)S KPEfm)

B E AR R A2 S A, AR L RN
DOBRIZIA S 2T, AR AR EE
BRHHRED S T B rELI AR TSI EEHNE
L7,

L0 BARMD 87T BOBERLLVART VT4 7o
U, HRARCEAR AR T 5 HRE R &
E#WARRME AT 5 ERF32HI27 0 2. Fi,
55, tki#, BMI & X U'DEXA THREMEHE (FH
Neli g/ hHaRAR) , TRENER % (TRYIEI & /)
) #RE L. BRTIho DR &1L 72,
AT AR L T 5 BRI T & S ZERBMNT
ki,

AR chRBIiE L EREESERICE
Mo7-. BMI, ##i e ARBEHEBFCHREICE» o 2.
SAERMIN T, SR ISR > FRONEIC AR R
OFELHBEL - (R2=0.133) 2, {hIEHG%E, (AE
B LU BMIZMHBE L 22 5 72,

HIg Ao kR R L D & ARRFEOARICHE
BT LI EEMHOENIIL.

2. FEBETERSE (417/\) Bk FER
BIZIC & B RRED—BI
OXM=TMK, dtF %, #n =
BRI, EAARLR, SO0
(AR I ST AR W Be P )

SEGHARS (F4 7/5Y) BZOMKMEE» 6 175
NRBREMZBEVWTEHI N T2 22 DR S
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B hTns, SHEERLIELA 75V O - @
BAKKE E X &N AAERER] 4 428 L 7= Tl
T35,

fEf 38 & 2 [olERAE O [nlfEeE

BIRGIRE | SERR 7 E B SRRTIR T 5 & RETEIN O 72
ENEBRENRETT. DISEARLE & & ) YRk %
2. kb & O FE BN IR RS TR R
D% (low echoic lesion) #i8® 7. M#lid
Asherman JEfERF 2 5E VT8 85 K O T ENERE
i BEIT L 7253 F ORI TS WG TO low
echoic lesion? & 4 3V #KIZk B D EFHHL |
BMIRRFE AT -7, LA L2 DK kD Ar 7 s
5 O NEHERRI: T IS FE A ORI RE L 7=
#fi#%, low echoic lesion (2742 L 7z, 7 D% HEURpE
EHBHHraI T Ik BNFERET oL
Z A, ERREAL L, BUERGATRRRD P Th 5.

3. AYA7 +INORAE—-ICLZBEREFER
BRIEREDHBE
O/NEIEE, Wi —, B R
BT R, BB, KRR
PEP hiived (et K 2 fit)

FErABEI T & U OEIEERA £ 72 13RIER O
PR RIZ & 0 sl X B A%, MRS T2 N ISAE I
IZEBEMR AR L, NIRMBLIEIC K 28003 K #E
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FEFEMEATIZ 55 T 2 DIHR TR IZREDTRE R
A DAL BT LSBT, izl h
5 &9 a4 OWEDOIRPEE T3, 4k
TR T ENBEREOMIRE & D EREICHRRA S5 HIBY
T, RO 270 23— 7 ABEEETICHWT
T NRE R ERRZE DL KBS 1T > T % (T~
Ay b xav—), ZOHEEHWS L Mt
oA O A M5 0 BHRE 72 [A] 52 , HEE M B RaN O 1fit
MEROFN I X OHERAAILE & D8RI 2 & HTRg &
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HEEbhs, SEIEFKENLZTI V22 7302
V- A MEOREREN R L S d kAot
B35,

4. WRPYA AL ERBRAAR EDRE
OREEAR], HriE—8, mEE
HBIRE, LRE T, EISEA
(K5 K PE ft)

FlEPIZIZE < DY A4 b AL YHHET BN, %
NoOKETHEEICH JITTHBII DO TR & R
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A%, Fh, Ko IL-8, MCP-1, IL-6%
e U, KEHRAT R & ORI ARG L 72,

KO PEIRIZ B4 5 WHO Je#E 2 L TOIEHRE
(n=10), QZ K {RE £ 713K 7 M ERE (n=6)
QXS RERE (n=15) IZ/AMIL 7=, KM+ 4 b
14 V& ELISA #1= THllE L 7=,

X TIERE TSP IL-8, MCP-1, IL-612
fhd 2 BHICHE L THEICEB TS -7 (WFhi
p<0.01). F7, IL-8, MCP-1, IL-6 & ¥ 7
FHROMIZIIHELAOHE (ZhZhr=-0.416,
p<0.01;r=-0.589 , p<0.01;r=-0.538, p<0.01)
il

PLEDOKF L DR IL-8, MCP-1, IL-61%
BRRE I #5 K ORGF EBD =R MIcsi< B G- LT3
Z AR I N,

5. FEARBRRKEDEITFMHOMERE—% 2K
Ou K@, A BB, frER s
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YD, st @, kAT
(HE YL K PE Bt

T ENRRR B & A E PO BIRIZ DV TR L
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HARW, 2 v 3 7« VM hMGRRW D 3§ T,
BERRAS O Al J 1] & JEAT AR, ATARARER O 20 JE
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VEEEL -,
TENIERRET O BIETIE, 3FFE &, P
BIZ90% L LB L 7248, A TI1260% L) I, 4F
PR TIZ10~30%1C LA L a5 7. +HEIN
FEHARE B AR & RN ToRGH Tk, ERM
Bl - o037 VRIMITIE, AR OB E A
HITHELS, HEODE DS D LEKETHED
DA B - 72 hMG B TR & 2 Do
FAlIE D213 < <, BT & MR 2 IS g
RO N7z, BRHO % B A B L
FHERNZ, AT LT & WiPE X UL RPE 2 & O B A3
HIDRTho7z,

SR O FE SRR B O K O A ST AT
ZEHEIT 2 ETIHRIZHENTS 5.

HAME R 43%2%

6. HEIRAKIL A EROFERE & FEOEEM
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Ol 5%, =k, ¥l 6
WA, TRV (HiEER A 2E it

RTRRA T U 7 FIARRE I (ATARFEI ) o 7 s
(EM) DX & ZOH%ROFPEDBHIEIZ DOV TR
L7,

—EANRTIE WL TATAR AT L = E T A AR
RSO PEIN Y H > & PEIR 2 H A0 RS R
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U 7=, GERROYEIX USG F O BEREZRIZ T - 7=,
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DOIEE (n=37) O 2FEMNB W THPEE % IR L
7o, ZRFOFHERIL, 1FFT53.8% (7/13), IEFT
81% (3/37) Thh, INTHREIZEETH -7 (p
<0.01) 1 HEE IBEO PR FEIE% 4, 3391614,
32.8%5.0 i, PRINAE R AT T 13K 4 . 38.5% (5/13) ,
37.8% (14/37) TH D, ZD 2 BT XMk
YRR R AT R T H > 7,

—HEATIER B 50 T, AFIR AT L 7= TR
W 3 2 HEIECRT O R8I 5 R AL LoD T B A
b, ZOH%OFELBEMENSH B Z LRSI
72,

7. BEBRTMESREFERTEICAT 585
O ey RS, 805 50T, Hrlek g
RHFK, ERE, Y
hibz (Bl K P fit)

Ptk B R ARPEICE 295 513, MBI
FEABE G- LB 0REMA S 5. 22T, MEKT
ILE & e otk B ORI IC DWW TREHL 7=,

UEHCHRPE & 2 S, Ge@tk i & 1T - 726141
(WRPERE) O S BTN T MEA D 52D id 66
%T, ZD5BT5%ICHGREE R SN, —
Ji, AEERE FMAEA GBS SN s 722105 5 |
52% IRk B AR S Iz, IR T B RE
REMOBEIARZZIRO WA 57 (1=
3.197). 5, ERE/{RT, 2OHANIZEED
BH N 1-61FI DO EHE T D F 1E% F A L
7= (EHEE).

IEHEE6LHIOD 5 S 8B T AR S 7201k
49% Th - 7=, IEFHFERPERIZ BT 2 MBI F il
FED BRI ICHEL B W h o7 (Y=
3.352). TabbH, MEMK FIMME ARV 0
T, TOBEZERIZEDONE M, GRS
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8. EFAIBGFELMICH T2 8 HEHED bi-
opsy DA A O#KE
O AUHBEE, #h FE, PAH 1
GRS, A #, AT
(BEY2 IS KPE )

HRADEZTREEOM LA i, v Z 8 #ifa
HHE2 5 1 EA & 4 RO #EK% biopsy L, MDA TF
M& ARG EERG L 2.

8 MK HARRD 5 % biopsy #IERE O fli - AHF, 111
BH#, 2@ : CEE, 3 : DR, 418 : ERE, 44
Ha it A & @ biopsy BIERE O & - FAF, 1 : GH#
& Lz,

72 B[ 1% @ expanded blastocyst #i%, A#¥ : 68.0
%, BEf :64.0%, CEf:40.7%, DI :227%, E
FF:00%, FRF:682%, GRE:571%THh 7. &
PRI, ARF:27.2%, BHE:20.0%, CHF 214
%, DEF:0.0%, ERF:0.0%, FR:25.0%, GHf:
222%ThH-7-. BohHIFIce BREiiEn Lk
Motz 8 HINEWIIE T & biopsy BIERE A 2 [l & T
5, 4 ML A & 1 BIER biopsy DA L ILRE &
HAFERRIERIETH - 7,

PlE& Y., 4 #ifafAtA & 1 Bk biopsy DIHA &
0 8 MR A & 2 #Ekbiopsy D 741, DNAE A 2
f& i D EEMOBZTFOBMAHEIZ L 2 TH
HThaeEbhr.

9. IVF-ETICH BN EBREEERDE
Atnis
O MBS, HATEr, skHEE
AE &, b (RIL, MGER
(F e A P Bt )

RRGEMGAEOPT TR ot ORLELRE LY
Y& (PA) #BRZ: LR A 8L Ce PIVREET
IZEERL, ZoRMAEERET L.

HTF Z {8+ 288260 T PA Z2RML &2
modified HTF (mHTF) #/E5 L , IVF OFFIZIZ&EA
&L TRHFIMEARMU 7. mHTF % 1 U 7= 61%E
il 103 FRYNFAH (mHTF8¥) &, #Ek o HTF # i
L 7= 34 REf 39 R INFEM (cHTF #f) @ IVF-ET Bi#
% HBRET U 7.

10% I 7E MM mHTF ¢ PA #2113 0.16 £ 0.05mg/dl
T, 20% LM mHTF O PA #4513 0.22 + 0.04mg/
dIT® - 7=. cHTFEf & mHTFRFO B I Z5R0I%L, 52
W, BR324 b > 7. mHATF O
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FEFE AR BHATAR 3213 24.1% , SHWE#R1316.7% T,
cHTF B 3R A AT AR R 13 18.4% , T AW
#13 14.3% THBHIAREITED B h > 72,

PARR Z:H53 Wi v b IVF-ETH ik & L THHET
HrHrEEZON..
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ENEH
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IVE-ET16AERI & K %12, $RUNEE 3 BERIOD RS # 1%
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3T L 7-Oaia 03244 ThH 7= BIoF ok
o728 D46(18.8%) , EMIN2(4.9%), GO 17(7.0
%), Gl 126(51.6%), G2 43(17.6%) T&H ~7-. 9
oD &%, GO:5.23%+1.61lml(mean+SD), G1:
3.64+1.38ml, G2:2.78+1.09ml, # 273 Tid,
pH : GO : 7.333 £0.039 , G1:7.393 £0.048 , G2:
7.464 +0.083 , PCO,: GO : 34.87 +=6.42mmHg,
G1:29.96 +6.96mmHG, G2 : 23.50 +8.34mmHG,
PO.: GO : 131.8 +21.2mmHg, G1:138.6 *
14.9mmHG, G2 : 148.8 £16.3mmHG T - 7=.
RO BHE & #2507, & < iZpH, PCOMfEIZ
BEEME R S,

12. The Relationship between Sperm Morphology
determined by Strict Criterion and Embryo
Quality in Conventional IVF and ICSI patients.

(O Paul E.Kihaile, Takafumi Utsunomiya,
Keiko Hirotsuru and Keizo Ando
(St.Luke Clinic)

The aim was to find out the relationship between
sperm morphology determined by strict criterion and
embryo quality in patients undergoing conventional
IVF (c-IVF) and ICSI. Thirty six couples took part in
this study. It was found out that when the normal
sperm morphology was <4%, both the rates of fertili-
zation and embryo cleavage per retrieval were low in
c-IVF, namely 7% and 8% respectively but relatively
high in ICSI patients ie 50% and 45% respectively. Also
when the morphology was <4%, the embryo quality as
represented by Gd. 1, Il , Il and IV was poor in c-
IVF patients ie 0.7%, 0, and 0 respectively but relatively
good in ICSI patients ie 0.22%, 18% and 22% respec-
tively. These results also suggest that patients with
poor sperm morphology should undergo ICSI right
away instead of waiting until ¢-IVF fails.

13. EHBBROE B ERIFTHELVETF
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O EAX, ik, HARET
THHE =, TRk
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L — FAMEWIEA T X 254 RNRICEE, Zhlist%
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181 FE I 60 R A RAFRERE, 36 FEHA A eh [EIHE
SSREMIARRITRE L 7 > 7. HNG i 5 8 EJ i,
R, 2R, FHBROETRE (P<
0.01), X4 b7 v 7fl, REF¥TH (P<0.05), T
BRERDD, KBMOMEIE, RAIFALEET 267510,
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HMG #5830 % <, EAGDK T A REFARAS
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HEIESS , AREFES T, WA ILIEAL
(RE YL I T SLImBeE f)
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