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THE LACK OF EFFECTIVENESS OF KALLIKREIN
IN THE TREATMENT OF IDIOPATHIC OLIGOZOOSPERMIA:

A DOUBLE-BLIND, RANDOMIZED, PLACEBO-CONTROLLED STUDY

Masanori YAMAMOTO, Satoshi KATSUNO, Hatsuki HIBI
and Koji MIYAKE

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

Abstract: In order to elucidata the potential efficacy of kallikrein for treatment of patients with idio-
pathic oligozoospermia, a double-blind, randomized, placebo-controlled study was conducted.

A total of 52 patients were treated with 600 I[U/day kallikrein and 50 patients with placebo for 12
weeks. Before and after treatment, three semen samples were collected. The highest sperm density and
percentage of motile sperm and normal form sperm before treatment were defined as the baseline value
of each subject. The lowest sperm density and percentage of motile sperm and normal form sperm after
treatment were defined as the value over the treatment period of each subject.

No significant changes in sperm concentration, sperm motility and normal sperm morphology were
detected. Within the observation period of 6 months after termination of drug administration five preg-
nancies in kallikrein group and seven pregnancies in placebo groups were observed. There was no sig-
nificant difference in pregnancy rate between two groups. It is concluded that kallikrein treatment at
a dose of 600 IU/day has no significant effect on semen parameters or pregnancy rate, and should there-

fore not used as a standard therapeutic modality for treatment of idiopathic male infertility.

Key words: kallikrein, idiopathic oligozoospermia, infertility, treatment

(Jpn. J. Fertil. Steril., 41 (2), 129 - 134, 1996)

Introduction

Infertility, defined as the inability to conceive
after 1 year of unprotected intercourse, is a problem
that currently affects approximately 15 % of cou-
ples, and the incidence appears to be increasing. A
male factor is involved in about 50 % of these cases.
Despite the growing interest and research in the field
of fertility, medical treatment for infertility can often
be a frustrating problem because no identifiable
cause can be found in the vast majority of subfertile
males. Empiric therapy is employed when the un-
derlying pathophysiologic mechanisms are not un-
derstood and when no proven treatment exists.

Kallikrein has been widely used as one of such an
empiric therapy. Ishigami et al.!) have postulated
that kallikrein and its released effectors, kallidin and

bradykinin, not only increase sperm count and sperm
motility but are also responsible for their morpho-
logical integrity. Acrosin, kallikrein, and kinin, along
with seminin, may play a role in the penetration and
migration through cervical mucus?. In 1974, Schill
et al.3 reported that porcine pancreatic kallikrein fa-
vorably influences the motility of human spermato-
zoa. Subsequently, numerous experimental studies
suggested that components of the kallikrein-kinin
system together with seminal plasma factors possess
a regulatory function in the maintenance of sper-
matozoan motility4). Over the past 15 years, many
clinical studies performed in andrologic centers
throughout the world have indicated that kallikrein
therapy may be beneficial for patients with idiopathic
infertility> ~ 0.

Because the drug may improve semen quality,
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pregnancy can be expected for couples in which the
male partner is being treated with kallikrein. The
aim of the present study was to clarify the question
as to whether kallikrein has an effect on seminal
parameters and pregnancy rate of patients with id-
iopathic male infertility.

Materials and Methods

Research subject

The study was performed as a randomized, place-
bo-controlled, double-blind examination. One hun-
dred two adult males, ranging in age from 23 to 41
years of age, participated in this study. These men
had no evidence of major systemic illness. None of
the patients had a previous history of urogenital in-
fection or any other surgical history. None had a pal-
pable varicocele. All were diagnosed as having id-
iopathic infertility. Testicular biopsy was not
performed in any of the patients. The sterility of the
couples lasted from 1 to 9 years (mean, 3.8 years).
These male partners fulfilled the following criteria:
1) three semen analyses in which highest sperm den-
sity ranged between 5 and 20 million/ml, normal
sperm morphology was > 60 %, and sperm motili-
ty was > 10 %; 2) normal serum values for LH, FSH,
T, and PRL; and 3) a female partner who was deter-
mined to be fertile on the basis of history, physical
examination, basal body temperature determination,
menstrual history, sexual hormone levels, and when
performed, a normal hysterosalpingogram. Exami-
nations of hysterosalpingography were even dis-
tributed between the kallikrein group and placebo
group. All couples included in this study were fully
informed about the nature and aims of the study, an
essential prerequisite for obtaining accurate infor-
mation. They were provided with a written descrip-
tion of the protocol, including any potential adverse
effects of the drug and the information that one of
the drugs to be administered was a placebo. All par-
ticipants gave written informed consent.
Study Design

The patients were randomly and blindly assigned
treatment with oral administration of kallikrein or a
placebo tablet three times daily. The test drugs con-
sisted of kallidinogenase (Carnaculin; Sanwa, Co.,
Ltd., Tokyo, Japan) and were supplied in the form
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of tablets containing each 50 kallikrein units. Place-
bo was supplied in identically looking, tasting and
packed tablets. The dosage of the study medication
(either kallidinogenase or placebo) was 12 tablets
three times daily. Patients were instructed to ingest
the tablets approximately 30 minutes after each meal
with a glass of water. The double-blind treatment
period was 12 weeks. Before and after treatment,
three semen samples on separate occasion after 5
days abstinence and one blood sample were col-
lected. Semen was evaluated for a standard semen
analysis. All semen analyses were carried out by the
same examiner in a blind protocol. Blood was eval-
uated for LH, FSH, T and PRL, and the routine lab-
oratory test. The highest sperm density and per-
centage of motile sperm and normal form sperm
before treatment were defined as the baseline value
of each subject. The lowest sperm density and per-
centage of motile sperm and normal form sperm after
treatment were defined as the value over the treat-
ment period of each subject. If the patient lost the
semen specimen due to improper collection devices
or techniques, the result of semen analysis was ex-
cluded from the study.
Semen Analysis

Each subject was asked to abstain from ejacula-
tion for 5 days prior to submission of the specimen.
Semen sample collections were scheduled to coin-
cide with the partner's menses, but semen samples
after the period of treatment were obtained within
one month of stopping treatment. The specimens
were obtained by masturbation into a clean, dry,
wide-mouth glass container and delivered to the ex-
aminer within 30 minutes of collection. Samples
were evaluated in the fashion described by the World
Health Organization manual for semen analysis?).
Toxicologic Studies

Electrolytes, liver and kidney function tests, and
a complete blood count were performed before and
after treatment.
Physical Examination

Physical examinations including the measurement
of blood pressure were performed on each subject
before and after treatment to document any side ef-
fects and possible changes in physical examination.
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Statistical Analysis

Means and standard errors were calculated on all
the variables measured in the two groups. To assess
the efficacy of treatment on seminal parameters, we
compared, for each patient, the after treatment value
with the before treatment value. This comparison
was performed by subtracting the before treatment
value from the after treatment value. The differ-
ence in these values between placebo group and treat-
ment group was statistically analyzed by using the
Wilcoxon's rank sum test (for nonparametric statis-
tics). The chi square test was used to compare the
pregnancy rate in the kallikrein and placebo groups.
A P value of less than 0.05 was considered to indi-
cate a statistically significant difference. Statistical
calculations were performed by a personal comput-
er (IBM Corp., Boca Raton, FL) using Systat soft-
ware (SYSTAT, Inc., Evanston, IL).

Results

Of the 120 men who were eligible for randomi-
zation, 10 did not provide informed consent, 6 dis-
continued taking drug and 2 were randomly assigned
to a kallikrein group and found to achieve pregnan-
cy during treatment course. The study therefore in-
cluded 102 men: 52 in the kallikrein group and 50
in the placebo group.

M. YAMAMOTO et al.
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Physical Examination

No significant changes in physical examination
were observed in any of the patients in the kallikrein
or placebo group. There was no significant change
in blood pressure between before and aftre treatment
in placebo or kallikrein group.
Toxicologic Studies

No adverse effects were noted in either group
throughout the study. Ther was no significant alter-
ation in the parameters measured.
Treatment Versus Placebo Group

Before treatment, there were no significant dif-
ferences in the semen analyses or hormonal values
between the two groups. After treatment, there were
no significant differences in hormonal values be-
tween the two groups. These statistical comparison
were made by student t-test. The changes in semen
parameters after treatment in both groups are shown
in Table 1. The mean baseline for sperm concentra-
tion was 11.4 X 10%/ml (median, 9.8) and 12.31 X
10%/ml (median, 10.7) for patients receiving placebo
and for those treated with kallikrein, respectively.
There was no significant difference in sperm con-
centration between patients treated with Kallikrein
and placebo (p = 0.34). The mean baseline for total
motile sperm count was 14.5 X 10¢ (median, 13.0)
and 15.2 X 106 (median, 13.2) for patients receiving

Table 1 Changes in semen parameters after administration of kallikrein or placebo

Kallikrein Placebo p value
(n=2352) (n=150)

Sperm concentration (million/cc)

Base-line value 11.4+£3.8 12342

Change from base line 21.1 £2.8 25.8 3.1 0.34
Total motile sperm count (million)

Base-line value 145+4.2 15.2+4.9

Change from base line 32.1%+3.2 35229 0.27
Seminal volume (cc)

Base-line value 3.85+2.5 42129

Change from base line 0.52+t24 0.53£2.38 0.32
% Motility

Base-line value 428+34 A1552.7

Change from base line 9.82t3.5 8.72 3.3 0.32
% Normal morphology

Base-line value 72.3+£3.8 75.1£2.2

Change from base line 0.38 2.9 0.41£3.6 0.21

All values are given as mean plus or minus standard error. Change denotes after treatment value minus before
treatment value. P values are for differences between the two treatment groups.
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Table 2 Pregnancy rate after administration of
kallikrein or placebo

Pregnancy Pregnancy Total
(1) (—)
Kallikrein 5(9.6 %) 47 52
Placebo 7(14%) 43 50

placebo and for those treated with kallikrein, re-
spectively. There was no significant difference in
the total motile sperm count in the kallikrein treat-
ment group compared with the control group (p =
0.27). There were no significant differences in sem-
inal volume or sperm r%)otility between the two
groups (p = 0.32). No significant difference was
noted in the percentage of normal morphology be-
tween the two groups (p = 0.21). There were no sig-
nificant differences in semen quality or hormone
factors between the patients who achieved pregnancy
and those who did not achieve pregnancy.
Pregnancy Rates

The cumulative pregnancy rate was determined
within the observation period of 6 months after ces-
sation of kallikrein treatment. This rate in the part-
ners of men taking kallikrein was 9.6 % (five preg-
nancies), compared with 14 % in the partners of men
taking placebo (seven pregnancies). The difference
between the pregnancy rates was not significant (p =
0.12) (Table 2).

Discussion

We have conducted the placebo-controlled, dou-
ble blind trial to evaluate the promise of kallikrein
as a potential therapeutic modality for idiopathic
oligozoospermic men. Kallikrein has been used in
the treatment of male infertility for two decades?).
The kallikrein-kinin system is involved in tissue pro-
liferation and is interrelated with coagulation, fib-
rinolysis, the complement system, prostaglandins,
and the renin-angiotensin system. Kinins are bio-
logically active polypeptides released by proteinas-
es called kallikreins (or kallidinogenases) that act
on the precursor kininogents. Components of the
kallikrein-kinin system have been shown to be pre-
sent in the secretions of both the male and female
reproductive tracts and have been postulated to be

involved in transport of sperm through the female
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genital tract, stimulation of sperm motility, and stim-
ulation of spermatogenesis!?). Pancreatic kallikrein
is a kinin-releasing enzyme that has been used both
orally and parenterally in the treatment of idiopathic
oligozoospermia. Proposed mechanisms of action
include enhancement of sperm metabolism, increase
in testicular blood flow, stimulation of Sertoli cell
function, and stimulation of the secretory activity of
the accessory sexual glands?). Oral porcine pancreatic
kallikrein (600 IU daily) generally has been used in
the clinical studies.

Initial studies showed improvement in sperm
motility in vitro after treatment with kallikrein!D.
Subsequent uncontrolled clinical trials demonstrated
efficacy for oral kallikrein in patients with astheno-
spermia’). Schill!?) then performed a placebo-con-
trolled study of kallikrein in 90 subfertile men with
idiopathic oligozoospermia. Significant improve-
ments were noted in the kallikrein-treated patients
in sperm density, motility, and forward progression.
Pregnancy occurred in 38 % of couples in the treat-
ment arm compared with 16 % in the placebo arm.
Other placebo-controlled studies have confirmed
these results!3- 14, A recent meta-analysis of the five
placebo-controlled, randomized studies of oral
kallikrein revealed a statistically significant increase
in pregnancy rates for the kallikrein-treated pa-
tients!9).

On the other hand, most recent report of Keck et
al. suggested that kallikrein treatment at a dose of
600 IU/day resulted in neither improvement of semen
parameters nor increase in pregnancy rate!6. Our
present results are quite consistent with their results.
The present study was conducted to evaluate in a
double-blind fashion the efficacy of kallikrein on
semen parameters. In this trial we used the dosage
most commonly used in many previous clinical stud-
ies (600 kallikrein units per day). Twelve weeks were
chosen because this time period covers more than
one spermatogenetic cycle and is therefore often the
basis for medical treatment of male infertility. The
patients' compliance was good and there were vir-
tually no adverse effects of kallikrein. Nevertheless,
our results were disappointing: neither sperm count
nor sperm motility increased after treatment with
kallikrein in ordinary dose. As evidenced by recent
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absorption studies!7- 18, serum levels and intrates-
ticular levels of kallikrein after oral administration
at the usual doses (600 kallikrein units per day) are
only marginally increased. Therefore, probably a
much higher dose of kallikrein might be used to ob-
tain a therapeutic benefit.

In conclusion, on the basis of our data of kallikrein
at the recommended dose by previous investigators
did not have any significant effect on semen para-
meters or pregnancy rate. Until effectiveness of
kallikrein at higher dose has been established, it
should not be used in the basis of clinical studies.
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NI A H —F A b (SPA: sperm penetration assay) DFEFANE (FFTR AZ 1S %A LHIEINLH
BAMTRESRZ I L TR, ALEEE2 S0 —ROREEBEIIIRAESH L. Ui EEOHEE
12 & BRIV RE-IERSHEAT (IVF-ET) TO ZHEENE L EETH L I L h s, ZOHBEIITEHREL T
LONBURTH L. —H, ?ﬁ@ﬁﬁ?ﬁﬁ%*ﬁmﬁmﬁiﬁfri , DL BEEDFUALIESEZOHIZ
SIREFHOBES ROEND LI hoTEZ, 2T, BEDOLEHIBIT S SPA A RIEFNIIHT 5
IVE-ET B X USEdZ (ﬁﬁﬁm%ﬂ?ui PZD: Partial zona dissection) 3 A ¥ TOHEHAGET 2D 5T 20
Z 1

SPAIZBIFBRET-ODNLARA Y —PINORAFEDOERIZLY, BRIZL > TORBARTH 7224610
BEL AT GFETBRAEO%) 156, BE (A1 %L 15 %Ak 9 fllaHE L7, —F, ML LTSPA
DOESEDRIFE HE SN2 2780 EF %, CEE (715 %L E30 %) 1061, DA ([730 % 2L E 50 %)
6 B X EEE ([F50 %L b)) 11 B2 4E L7z,

ZOFER, IVE-ET 2 L BHERIH 72 1) OIFARFEIL, ABETO0%(0.15), BHET0%(0./9), CEHTI10.0%
(1,/10), DET500% (3./6), EFET272%(3/11) ThHo7z. F72, A, BETOHRARIOEE &
LCHEBIS 72 ) OEFRRIGEET A &, C, D, EBFTIHIERNSH D 100 oDZHHETH 72D LT,
ABETIES33%(8./15), BEETH 778 % (7./79) LIEETH L I LAMBHL, MEDIVF-ETIZE L TiE
HERDIBTRARD cut-of H 15 %L, WEICZHEEL FHT 5 LTRUTHSZ AR SN/, CBET
b 7% BIFHEEIMETH - 7B & LT, IFH72 ) OZHEE)304%(14,/46) £ D, EF L D AEICEK
LT (p<0.005), BRAETELERBROBRTHAZOERLE X i/, PZDIC X BHEHIH 72 1) ORI,
A, BlEEE $1266.7 % Th o7z, 7272 LIIFH72 0 OZHERIE, ABTI94% (7.736), BETS50.0% (
3/6) L EEERBDT p<0.05). THIEISPAOFERE L I CHBELTEY, 4BATITHT 5 8%
¥k e LT, PZD AL 1) ICSIANHEIG & 7 B AT REMEATRIE S 7z,

F—D—R:NLAY—F AN, IVEET, JEMdEH, EHWHILE (PZD), FHE
(Jpn. J. Fertil. Steril., 41 ( 2), 135 - 140, 1996)




8 (136)

&

HEHHRENLA Y —JI~DETRAT AN T
SPA: sperm penetration assay)DlE, SIVEAIEAE S
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TREFRETPITIRATEDL Z E0S, — IR
TR & TETM Lo i 702 ke 1 %, SPA
WL DHEEETED Z L IZERIT R W,
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it (ART: assisted reproductive technology) O RHEMHY
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WA 0.2 M D sucrose 7 8 L 72, ZEd$ % < T\
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L9 o) E R LA S BT 0 F TERIS
rHEBSEL, BNy FORE | 2050 TR
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BErEE EBFRAREOMBEM AT L7225, W HREE O Mg

ZOMICHEHBEMEEIED o7 (K 1).
2) EFRAEE (A~EFH) BIDIVF-ETIC & B HHRE
)53

A~EBERICIVE-ETIC X AIFIREAET L. #
DR, M2ITRT L1, BTFRARIARTH
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%(3,/6), 212% (3, 11) THo7h, SHEICEH
HEEFBOLNo T,

IN5 % SPAREH (A+B) & SPAIEHHE (C+
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ETIZ X B IFHRRIGHTEIZBVTO0% (0.24), %&
12BWVT259% (7.727) EMBEEICAEEEZEDT
(p<0.01).
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(N) (N) (%)
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(C+D+E) B 27 7 25.9 %
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*p<0.01

DDOSRERLHE L7, FORKE, £21-TEH1
FEGIS 72 ) THDL L, SPAEFEERLI-A, BRI
BWTIE, §4533%(8.715), 778%(7./9) &, SPA
EE®(C, D, Ey25WINnb100% (9.9, 6.6,
12/12) THolzDIZHBE L TARTH- 7. HTH
720 OZHERIE, SPARFH (A+B) IZIIA T, SPA
EEHDO)LCHITHLD, THE256~304 %L K
SHELRL TV,
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Group HEBI 720 ZHEE IIFH7-h S

A 583 18715 256 ( 31/121)
B 778 (1/9) 28.0( 21/ 75)
C 100 (9/9) 304 ( 14/ 46)
D 100 (6. 6) 767 (23 30)
E 100 (12.712) 563 ( 36/ 64)
&t 82.4 (42./51) 37.2(125,196)
A+B 62.5 (15./24)* 26.5 ( 52/ 196)**
C+D+E 100 7./27)* 52.1 ( 73/ 140)**
*, ok p < 0.005
#3 WTRAEREE A, BE) IZBUJAPZDIC L
b ZREED I
Group FEGI 720 ZHEH U1 720 ZHE
A 66.7(6,/9) 19.4 (7./36)*
B 66.7(2.,3) 50.0(3. 6)*
o * p<0.05
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0.005).
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(3./6) EHEEERDZ (p<0.05).
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Pregnancy outcome of infertile couples with poor results
of the sperm penetration assay (SPA) in IVF-ET treatment

Mizumi Mitsuo, Hiroaki Shibahara, Miyako Funabiki, Miyuki Inoue,
Akiko Hasegawa, Minoru Shigeta and Koji Koyama

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

In the treatment of male infertility, zona-free hamster penetration assay (SPA) have been widely used for
testing sperm fertilizing ability. In this study, we examined the relationship between SPA and pregnancy
outcome. Over a three year period, 51 separate cases were entered into this study. 24 cases had unacceptably
poor results of SPA and remaining 27 cases were rated as being acceptable. In SPA, 0 % (group A) and 1 ~
15% (group B) penetration were regarded as poor, while 16 ~30 % (group C), 31 ~ 50 % (group D) and over
50 % (group E) penetration were regarded as good. Sperm penetration rates were calculated according to the
Yanagimachi's method. Pregnancy outcome of infertile couples in group A and B was analyzed and com-
pared with those in group C, D and E.

There was no significant correlation between sperm penetration rates and sperm analysis data including
sperm density, sperm motility and motile sperm density. The pregnancy rate (PR) treated with IVF in each group
was 0 % (group A), 0 % (group B), 10.0 % (group C), 50.0 % (group D) and 27.2 % (group E) respectively.
There was a significant difference of the PRs between poor SPA group (A and B, 0 %) and good SPA group
(C,D and E, 25.9 %) (p < 0.01). The fertilization rate (FR) per patient in IVF with a standard insemination
technique in each group was 53.3 % (group A), 77.8 % (group B), 100 % (group C), 100 % (group D) and
100 % (group E) respectively. The FR per oocyte in IVF with a standard insemination technique in each
group was 25.6 % (group A), 28.0 % (group B), 30.4 % (group C), 76.7 % (group D) and 56.3 % (group E)
respectively. There was a significant difference of FRs both per patient and oocyte between poor SPA group
(A and B, 62.5 % and 26.5 %) and good SPA group (C, D and E, 100 % and 52.1 %) (p < 0.005, p<0.005).
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Patients who failed fertilization by using a standard insemination technique were treated with PZD. The FRs
per patient was same in group A and group B, while the FRs per oocyte was much higher in group B (50.0
%) than group A (19.4 %) (p < 0.05).

These results suggest neither IVF nor PZD should be recommended for group A patients, but the latter
might be valuable for group B patients. For the former patients, ICSI should be recommended.

Key words: sperm penetration assay (SPA), IVF-ET, microinsemination, partial zona dissection (PZD), in-
fertility
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A Case of 46,XY/47,XY,+dic (15) (q11)
with Absence of the Bilateral Vasa Deferens
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Makoto HIROKAWA

Department of Urology

Fujisawa City Hospital, Fujisawa 261, Japan
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Tholz.

E{EITR | IVP T EERBEICEF IR SN »
-7z,

R | E 1L5ml, BT bk ho .

HHEOKE S HFEFH (UK orchidometer)
T, 4 42X20X24cm (17 ml), /£ . 4.0X2.0X
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A case of 46,XY/47,XY,+ dic (15) (q11) with absence of the bilateral vasa deferens
Takao Kamai, Gaku Arai, Kazuo Saito and Makoto Hirokawa

Department of Urology
Fujisawa City Hospital, Fujisawa 261, Japan

A 30-year-old infertile man with azoospermia revealed absence of bilateral vas deferens and autosomal
chromosomal anomalies. Physical examination was normal. Plasma hormone LH, FSH, Prolactin, Testos-
terone levels were within the normal range. Both testes were normal size. Both vasa deferens did not exist.
Light microscopy showed that basement membrane is normal, but diameter is not uniform in the seminifer-
ous tubules in both testes. The histological changes in the germinal epithelium in both testes corresponded
with hypospermatogenesis, mainly at the spermatozoon stage. Chromosomal analyses revealed mosaic type
of 46,XY/47,XY,+ dic (15) (q11).

Key words: azoospermia, chromosomal anomaly, absence of vas deferens
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Association of Sharing of Human Leukocyte Antigens
with Recurrent Spontaneous Abortion
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Bw56 (w22)
BwS57 (17)
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4 1./26( 3.0 %) 1./32( 3.1 %) 4 2/26(61%) 2/32(63%)
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Association of sharing of human leukocyte antigens with recurrent spontaneous abortion
Tetsuji Taya

Department of Obstetrics and Gynecology, Nishinomiya Kaisei Hospital, Nishinomiya 662, Japan

Noriyuki Yamasaki, Minoru Shigeta and Koji Koyama
Department of Obstetrics and Gynecology, Hyogo College of Medicine, Nishinomiya 663, Japan

The purpose of this study was to investigate HLA sharing in couples suffering from unexplained recurrent
spontaneous abortion (RSA) and to compare it with that in normal fertile couples.

Thirteen couples with unexplained RSA were selected from 26 couples (mean age 30.0 years) suffered
from three or more consecutive misscarriages, who were refered to our clinic from April 1981 to December
1988. Typings for HLA class I antigens (HLA-A, B and C) and class II antigens (HLA-DR and DQ) were
performed for these 13 couples with unexplained RSA. For control, 32 couples, who were in the same area,
had one or more children and were typed at the same laboratory, were taken into the study. No significant
differences in the distribution of HLA sharing were found between unexplained RSA couples and normal
fertile couples. This result suggests that HLA sharing in spouses has no relationship to RSA.

Key words: habitual abortion, HLA sharing
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Relationship between kampo Sho diagnosis using the Jitsu Kyo score system
and the effect of Hochu-EkKki-To therapy in male infertility

Taizo Kazama, Tosimitsu Takamine, Ichiro Mizuno, Masashi Iwasaki,

Akiou Okumura, Hideki Fuse and Takashi Katayama

Department of Urology, Toyama Medical and Pharmaceutical University, Toyama 930-01, Japan

In 32 patients with idiopathic male infertility, the Kampo Sho diagnosis (Kyo-Sho, Kyo/Jitsu-Kan-Sho,
or Jitsu-Sho) was made using the Jitsu Kyo score system. They were also orally given a herbal medicine, 7.5

g of Hochu-Ekki-To, which is said to be suitable for Kyo-Sho patients, daily for 3 months regardless of the

Sho diagnosis. The treatment outcome was compared with the Kampo diagnosis, retrospectively.

1) In a preliminary study, 22.2 % of 54 patients with, male infertility was diagnosed as Kyo-Sho, 42.6 %

as Kyo/Jitsu-Kan-Sho, and 35.2 % as Jitsu-Sho.

2) The sperm concentration, the sperm swelling rate in the hypoosmotic swelling test, and the penetrak

value improved in 67 %, 50 %, and 67 % of the patients diagnosed as Kyo-Sho respectively. They were high-

er than those of the patients diagnosed as Jitsu-Sho.

3) The improvement rate of the sperm motility was similar between the Kyo-Sho and Jitsu-Sho patients.

These data suggest that if we select Kampo prescription according to the Kampo Sho diagnosis, we can
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obtain even better treatment results particularly in the sperm concentration and the sperm function test in pa-
tients with idiopathic male infertility.
Key words: idiopathic male infertility, Jitsu Kyo score, Hochu-ekki-to
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JE i X D IR EAT 16 mm % 8L 2 72 25 T hCG (3
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An evaluation of clinical characteristics and monitored parameters associated
with multiple pregnancy following superovulation

Kazuo Sengoku, Yasuo Takaoka, Naoyuki Takuma, Toshiaki Yoshida,
Kenichi Tamate and Mutsuo Ishikawa

Department of Obstetrics and Gynecology, Asahikawa Medical College, Asahikawa 078, Japan

In order to identify clinical characteristics and monitored parameters associated with multiple pregnancy
after gonadotropin therapy, we compared 13 multiple pregnancy cycles (11 twins, 1 triplet, 1 quadruplet)
with 35 singleton pregnancy cycles.

There were no significant differences in age, duration or amount of human menopausal gonadotropin re-
quirements, serum estradiol concentrations or number and sizes of follicles on the day of human chorionic
gonadotropin administration between the two groups. Regarding with the causes of infertility, significantly
reduced incidence of multiple pregnancy was observed in ovulatory patients (10.0 %) compared with in
anovulatory patients (39.3 %, p < 0.05).

This study suggests that monitoring of the follicular development has no predictive value for the occur-
rence of a multiple pregnancy and each patient should be individually assessed during gonadotropin thera-
py, especially in anovulatory patients.

Key words: multiple pregnancy, ultrasonography
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F—0—F D EFE, OAREE, 46.XX A, 47.XXY, SRYE(n T

(Jpn. J. Fertil. Steril., 41 (2), 164 - 169, 1996)
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FHAEAR L R PTRREE T V 2 B 2 50/ DB L CHREL L

ToRSHAMIR A v T E RV ) IS TRIE L
hematoxylin-eosin 44 & PAS 4t %47 - 72.

WHRAEMEIA —F F A= — % BOCEHIIL 7.

M{#%FSH, LH (X antibody radio immunoassay i % fifi
HLTHlEL, ZOIEHEIF 4 ~42mlU/ml, 2 ~32
mIU/ml & L7z, 19884E 10 A 22 513, IMiEFSH, LH
&, immunoradiometric assay i/ L Tl L, 1EH
fEIZ 1.8~ 13.61U/ml, 1.1~881U/ml& L7, Ifii
testosterone (T) {4, double antibody radioimmunoassay
FErfEH L CllEL, IEEMHIZ3.0~80ng/ml& L
72, 19894F 11 A 7> 5 IXRIA tube solid phase 1% % i

LCHlEL, IEHfEIX2.7~10.7ng/ml & L7z, M

prolactin (PRL) {&, double antibody radioimmunoassay
FARH L CHlEL, IEFfEIZ44~30.0ng/ml & L
72 (72 BILHEE PRL Ol % I3 immunoradiometric assay %
IBHRTEREL TV,

#a T 1E Macintosh LC475 12 T Excel 5.0 2 i i L T4
Gl L, fatH Y 7 b DA-Stats i L Totix L7z,
46, XX Male #f: & 47 XXY #E & DILEIE, 5RO
EITV 2 BEOGEANFE L VW EALE S L XTI Sw-
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Table I Chromosome abnormalities of 401 infertile men with azoospermia

No. of patients Frequency
Sex chromosomal abnormalities 57 14.2 %
Autosomal chromosome abnormalities 5 1.3 %
Total of major chromosome abnormalities 62 15.5%
Normal variant 9 22 %

Table 2 Chromosome abnormalities of 275 infertile men with non-obstructive azoospermia

No. of patients Frequency
Sex chromosomal abnormalities 56 20.4 %
Autosomal chromosome abnormalities 3 1.1 %
Total of major chromosome abnormalities 59 21.5 %
Normal variant 4 1.5 %

dent's t-test & JH\>, 2 HEOGEADHO NI RL B L &
1213 Welch's t-test & IV 272,

& R

401 BIDEERS T-E D Gt AR B O Z A 4B 1 Table 1
DXz, HEREERRE ST (142 %), FHB4E
BEHSB (1.3 %), BET6261(155%) ThHholz. IE
HARIZIOW Q22%) THot:. BBIDIFIETTRT
9 F Yt R ORI TH - 72.

AR OITH, BEREEY, PRIRPEFO
HEICL Y, PSR T-E 88 ] (ERIMEAEE KB
1800 % & ds), SEAamififTIEGTRS 8 B, ABH30%Y, PZE
T % B\ 7 RS TE 275 B 4R L 7.

275 BIDEAZENE % B\ - A TRE D LB RS D5
HEBERE X Table2 O & 912, HERBAERE D560 (204
%), HAAAREEA3 B (1.1 %), GRT59B (21.5 %)
Thotz. EFERIIA4PI0S5%) Thotz. B
D 4 FNET T 9 FRAARDREHI A T - 72,

Table 3 (ZVE gt AR ORRZ R T, 47XXY DS
BFEFRDSNTDTETF A 731605 %<, 1BIZ9FK
RO 2 EPEL 72 D TH o 7z,

RIS HHR 72205, fofoBRz iR o
46,XX Male % 4 BlE& 72, ZOHhD 1 Filid 16 FGxth
ROERDILER % & b 7% > TWw/z. Sex-determining
region of the Y chromosome (SRY) 18{z [-74%, & D4xfh
K EIZH D DHhOMEIIFT-> Tz, 4 BBk
B & AT - 7275, 2 #id Sertoli cell only, 2 13 Ser-
toli cell b2k L T\ 72, Fig. 1 1246,XX Male DAF 5
AR L7z, BHEOREIROLNLDS, T
T OFEHIE T germ cell & Sertoli cell 1 & LI T1b
L Twz.

Y JtofROEERE % 6 GITROIA, T A7 D

Table 3 Sex chromosomal abnormalities

Karyotype No. of patients
47, XXY 42
47,XXY,inv (9) (pl1q13)

46,XX

46,XX,16p +

46,X,dic (Y) (pter—>qll::ql1—pter)
45,X/46,X ,dic (Y)

46,X, inv (Y) (pliqll)

46,X,t (Yq +3;1q—)

46,X,+ marker (FISH; DYZ 1 —,DYZ 3 +)
46,X, + marker

45,X/46,XY

—_— ) e e e e KD = D e

Fig. 1 A photograph of a testicular specimen with
46,XX male shows Leydig cells only. Hema-
toxylin-eosin, OM X 200.

D L 3HID46 X dic (Y) Th o7z, YHREEDN
WAL % 1 B CRRO72AY, MWFEIC TITh R A
2O #% %1 mild hypospermatogenesis T V) , [ 7+
VEAMEIEE, BEAHOIER, RERESELE
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IS FHELS BT B Je B R IE O %

HAT LS

414525

Normal Y Chromosome

SRY

| DYZ3 probe

Stature

AZF

DYZ1 probe

Fig. 2 The position of the pseudoautosomal region, the sex-determining region of the Y chromosome (SRY), the
azoospermic factor gene (AZF), the DYZI probe, and the DYZ3 probe are shown.

W, AR R L OV OPHZEMERE FE L I L 72,
Y getafifeli & 1 FmYet AR L OMEIREL 1 4]
DTN, T DGEARTE TGO R & Gt k]
DEHETHEEILINLBFE THo72. £7246X,+
marker TY JB A RK O Q E R HES 2 B2, FISH
FEIZTDYZ 1 B, DYZ3BHEDb D% 1 FlIgEo 7
(Fig. 2 I2DYZ 1 £ DYZ3 70— 7 DY §tafk oL
BEER L), ZOIEFI O EAROE R E Sertoli cell
only CH -7z, F7246X,+markerk & & 3 I TFRD
7277 3 BB T Y gLt R R R O Q # kI E AT E %
THo7:7% DYZ1 £DYZ3 70 —7I\2 & AFISHE
13170 Tz, 341 L & ER AR OKE G Sertoli
cell only T o 72.

45X /46, XY % | BIFRD 7245, TV A 7 DEIGIE

8 17 TH-o7:. WMEBHIIASmI, £6mlT, ¥
HAMOEFL Sertoli cell only Tdh » 72, JEREAN O
FlfTo TV,

Table 4 |ZFFEAREDONREZRT. 5 HEHF
WERET, BEUoL DRl -7. 3FL 145
Yt AR & OMEIRIEAT 1 B, 1 Fdt kOB Eir A

Table 4 Autosomal chromosome abnormalities

Karyotype No. of patients
46,XY,t (3;14) (p13;q13) 1
46,XY,inv (Ip+q—) 1
46,XY,inv (9) (pl1ql3),inv (11) (pl4qll) 1
46,XY,r (15) 1
46,XY,r (21) 1

Table 5 Clinical and endocrine features of 47,XXY and 46,XX Male

47, XXY* 46,XX Male*

(n=31) (n=4) Significance
Age 329 = 4.0 333 +£5.0 NS i
Ejaculative volume (ml) 2.1+ 14 37+t1.9 P<0.05 *
FSH (mIU/ml) 45.3 £18.5 454 +1.2 NS %
LH (mIU/ml) 18.4 + 8.4 19.1 £0.3 NS 1§
PRL (ng/ml) 19.5 +16.3 20.1 £8.1 NS %
T (ng/ml) 2,65 = 123 3.12 £0.68 NS %
Right testis volume (ml) 32+ 1.2 40=*1.2 NS &
Left testis volume (ml) 32+ 1.2 35+1.0 NS %

* Volumes are Means £ S.D.

T NS, not significant.

I Student's t-test.

§ Welch's t-test.

Number of 46,XX Male's FSH, LH and T are two.
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1), NELEEROBRERA 16, ~TOD15%
D) ¥ TRARD L B, ~NTOD2FEDY v TG
EA1FITH - 72

BUTHENZ X B FIVE VIR THILT V7219894
11 B LI 31 10> 47 XXY D ILiEFSH (2 45175 -5,
MBELHIX 27 F125 L5, 4 BIASIESR, IMiEPRLIZ 6 6l
PSS, 25BIASIER, MiET A M AT X 18F1A°
KT, BEPEETH-72. TAMATEKTIE
BITF A b AT OFFHEIIT LN IERIL 2
o,

47 XXY BE3 16 & 46,XX Male B 4l & % i $ 5
L (Table 5) FEERICITAH A D LD o 7275, KK
1346, XX Male ETHZEIZE o 7. D E 2L
FSH, LH, PRL, TIIMH M CHEEZZEO LD o7
(46, XX Male DI & FSH, LH, PRL, TI{Z2WTid
BATHE TRV E D REThN TV 2 B0 A % 3t
G L L), FAOEESRHIEmER CAEALRD
oz,

z =
LA DFk A DOWETIE, HEETIEDRE 40155,

HH Al
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et R RE £ 570 (142 %) 12, HHREFRTEZS
B (1.3 %) 12, &ET6261 (15.5 %) (Z4 R 2700
7275, FDOHR T4 XXY D3 YOAREE D69.4 %%
7o, R TRED BB QYRR T OFRAERE (EFE
BAR ) IZDWTTable 6 D & ) i1~ 10056 5.
LEDOFERLEDT, TNHLOMEE T EDTAHS
LR R T 149 %, WHROAREE12%, &
7160 BIZRARRE L RO, BHTREICBT S
Jetr R ERE I IM BB REEIE2RD25 %% 5D
FEREREEIINTH -
oglﬁh?r%%w%%ﬁéhwtaw%ﬁﬁﬁ
HOREFHEIIONT A [a] D FE S DA T
5 DDFENDH S, Table 7 124 HOFR % EDHI-HH
EMF RV ER TESREICBITAIERE E%Vw
Tt KRS OREEEY T Lo/, W BER
%192 %2, %%@;ﬁs?iﬁ“%l 1 %12, c.qu203%
et R 2 R0 72, HEELRVERTFEDS
FTIIH 5 N2 1 ADPRAAERRE TH B & v ) ik
Tho7:.

Nagafuchi 5 DIZEERETHEBZEOH T, FetfRilid
F oK BEEZADRVHEIOM 13 %10 Y Gt R Rl

Table 6 Major chromosome abnormality of infertile men with azoospermia in different informative surveys

Reporter Year Banding No. of Sex chromosomal Autosomal Total
Patients  abnormalities  abnormalities

Dutrillaux! 1982 0/R 278 33(11.9 %) 4 (1.4 %) 37 (13.3 %)
Chandley? 1975 0/Q,C.G 108 17 (15.7 %) 2 (1.9 %) 19 (17.6 %)
Croquette? 1980 R 69 11 (15.9 %) 0(0 %) 11 (15.9 %)
Faed® 1979 0/G 34 2(59%) 0(0 %) 2( 5.9 %)
Kjessler? 1972 0 190 39 (20.5 %) 1 (0.5 %) 40 (21.1 %)
Laurent® 1973 0 36 5(13.9 %) 1(2.8 %) 5(16.7 %)
Taillemite” 1979 R/G 33 7(21.2 %) 0(0 %) 7 (21.2 %)
Bourrouillou® 1985 G (Q) 383 54 (14.1 %) 5(1.3 %) 59 (15.4 %)
Hori? 1987 2 85 21 (24.7 %) 2 (2.4 %) 23 (27.1 %)
Tachiki!® 1991 2 153 26 (17.0 %) 2 (1.3 %) 28 (18.3 %)
Matsudal!? 1992 G 154 14 ( 9.1 %) 2 (1.3 %) 16 (10.4 %)
This study 1995 G (Q.0) 401 57 (14.2 %) 5(1.3 %) 62 (15.5 %)
Total 1,924 286 (14.9 %) 24 (1.2 %) 310 (16.1 %)

Table 7 Major chromosome abnormality of infertile men with non-obstructive azoospermia

in different informative surveys

Reporter Year Banding No. of Sex chromosomal Autosomal Total
Patients  abnormalities  abnormalities

Kondoh 1992 G (Q) 85 13 (15.3 %) 1 (1.2 %) 14 (16.5 %)

This study 1995 G (Q,0) 275 56 (20.4 %) 3(1.1 %) 59 (21.5 %)

Total 360 69 (19.2 %) 4 (1.1 %) 73 (20.3 %)
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\2d B KT % 2B § % azoospermic factor (AZF)
BETORENFEOSNDL EHMELTEBY, 4%
DNA LX)V THO - PAAREDLEN S 5 L%
b AST AR

46,XX Male % ERE TEEEH 4 1 (1.0 %) 1258 72
B, FEIMEIOHE 1912 & B & 46 XX Male D3 4R
BBEFHERITTIFADZY I ATHLE SRS
D, AHTORHS 190G TIEHET-HEIE 7,608 A
HOANTHo7:. TOGMMREE CIIEBRRILHE M
THhdH, FEoRAliz4e XX Lo b 0T,
AR Y Geta R Flfi_F12 % % sex-determining region of
the Y chromosome (SRY) i1 11075, X §ettfk |- 3 72
IEHGRBEREICEN L TWAE LD THA. SRYEE
-f-13 pseudoautosomal region (PAR) DY CHIZH D 7
&, PARDER TS HDOKEIZF 7 X< DI &
LSRY BT HX Gettfh _‘t%o 72 ONFERAE L
TIERDEVE SN TWA17-2D) (Fig. 2). SRY#(E
& intronless DHEIE T, 204HDT I JFRIZL B ¥ >~
/N7 %32—FLTEY, DNA-binding motif & L TIE
M3 % HMG-box A L T\ 52, KR - TDF
(Testis Determining Factor) 1%, Y 3tk b AIAFAE
FTEHOTIE AL, B M i RE R
BOH ) SRY BT MR PLE AR THEE e 1
HOMEDEHEZ I bo— L L TwhE STy
5. L2 LTDREED S 5 7207 Tlaks AL S g
DFFEREAOHALIZIE, FIVE > (Leydighlifgiz &k 2
testosterone) & 5 )VE S ARYE (Sertoli Ml l- X BT 3

—EME)DPLBEEENTWD, 4EO4F O
46,XX Male (3 2F1 THfE L TV A ANERF R EAT
il L CB Y, MROEEA~DSLIZIZIZER 24T
bhi-tZzohs., Larl, %%Efﬁ@#a%ii 2
%3 Sertoli cell only, 2 A% Sertoli cell b 752 LT
N, X$BEF 2K L EI2ME TAZFEZET b
KU LT DA REME DR 7 DR T TR AT % X
TWh EHERI &7z, Table S DX 9 1247 XXYREL
46,XX Male fiE & % LUK LT D & i & 1346, XX Male
BN WE VIR TH - 7275, ORGSO

WA IFFTRICEEEIRO NG o7, L
Lw%ﬁ%i D, BFEE V) BlELO RS L 46, XX
Male & (347 XXY 2> 6 AZF {5 T %257 IREETH
L EHEE N,

X ®
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A cytogenetic study of azoospermic males

Atsumi Yoshida, Kazukiyo Miura, Hiroshi Hara, Daisuke Nishimi,

Koichi Nagao and Masafumi Shirai

First Department of Urology, Toho University School of Medicine, Tokyo 143, Japan

The subjects consisted of 401 azoospermic males who visited the Reproduction Center of Toho Universi-
ty Hospital with the chief compliant of infertility during the eight-year period between January 1987 and De-
cember 1994.
Karyotyping was conducted by analysis of G-banding using the peripheral blood lymphocyte culture tech-
nique. Major chromosome abnormalities were observed in 62 patients (15.5 %) in total, and consisted of sex

chromosome abnormalities in 57 patients (14.2 %) and autosomal chromosome abnormalities in 5 patients

(1.3 %). An inversion chromosome 9 was observed as a normal variant in 9 patients (2.2 %). Among the sex
chromosome abnormalities, 43 cases were 47,XXY and 4 cases were 46,XX Male. From the viewpoint of
spermatogenesis, we surmised that the 46,XX Male had resulted from the loss of AZF from 47, XXY. All au-
tosomal chromosome abnormalities were structurally abnormal.

Key words: azoospermia, chromosome abnormality, 46,XX Male, 47,XXY, SRY gene
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Uterine Blood Flow Assessed by Transvaginal Color Doppler:
A Possible Predictor of Uterine Receptivity
in In Vitro Fertilization and Embryo Transfer
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il %
Tohru UTSUMI

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

HHVZHS - BRI BV CERICET 2 MR FoId3onTuni v, RIFERIL, BROBSLE T
T5%9 2T, RBHEHOTEERRMARES EOBREOERLE L TV 2002 ai AHMIZHS 22T
A ExHME L

KB, TERE R 7 4 MFBIION % 2 AFEHE L 72 34 FHA ATARBOE  PRE13 B, IRARIERLER ; NPHE21 )
DI - IRRBRESENGESI T 1, AT B O =Bk EATEO pulsatility index (P) Z #EIHHE & L7z,

ZORER, HPEB L UNPEHOTEZEIIRPIEIZZNZEN, 28610758 L0333+063THY, PHTH
HIZ (p<0.05) Rfti% R L7z, 2) TEEIRPHED 3.0 KHDOH & DIHRENTS 6 THH DK L, 3.0%i8
I EOHREIX18 % TH ), MEMTHES p<0.01) 2RO, 3) TEEIRPIZOE S v M+ 78
4B &, PHUEAT3.0%HBZ 72354, sensitivity 82 %, specificity 75 % THEARIIHOT Y, IERBHAIC 1458
HWTERECTHLLEZ BN,

F—O—F I IEH T — N7 T, TEEIIRIGER, W56k
(Jpn. J. Fertil. Steril., 41 (2), 170 - 173, 1996)
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VA, CO—EOBIIL, THIE FENEOE

IR, SRINDSIEE R5%E % K TR E MAMEER E AR L > TEITEND L EZ
L7-%kke~THHIZ, HEFILELOEHTT LNTW5,

ERMEMRIRIEIZH 2 T R &5 2B L 7: LA L, HRBAZICET A 00 EVE2I1C

Bzt E 5. 20%, BIRETSHEER T HiE, fFonTuniwn, BEEFMOMELIZE S B nEL
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DIEBI TR BIFIED G 6N D L ) 12k o 72, F
A OIEZAR T A2 ERITEFECELL, £
FEEFIIBFAETI v Ky 7 Ao TWnh,
1, WREHOARES v T VD IVE-ETHEL ST 5
It oS, BHRRO FRBIEELHETS
L. HEM, EREETE I L TR 2RI
BROBAS, 37 L TERIE L - TFEREZ O,
HGhBERICTHTAILEEETHLA, ZON
L TotoetEREzv. BBHEOKET, &
AREMROBTIIFS T HHMRMZRTLERLS
NTWVBDIE, BT, TEHNEDE S 12 L,
HOERRLDTH 5.

JTAE, PEMRARMEBUSEBEE S T — N T T ENNE
AEN, FADEID L VIHEEMIYIHR &,
BIBHAEOHEHPSMHL LD ET2HATLEINT
W5, EEEFOEBICHICHEINTETEY, &
RBIRICEE L7 L RO LNE L) ko7 K
Fgeid, BEROEI % FHMT 59 2T, RBHERTO
FEBRERY, COREOEZETALTVLO0
, BIAGEMICHSICTAZEEHBE L.

HEBLUHE

1. &

KA BRI R ARHI BV T, 199542 A
76 6 A TIZIVE-ET 2472 7HEBID ) B, FRED
B 7 4 SHBIAON (3 4 O EIVIZ BT 5 grade A) &
2 EFEHE L 7234 A K R & L7z, RO
(333,25 (HPA26 ~ 36 7%), “FRAITHIMI36.27 (§
B 1~ 124F) TH o7z, 37T, HIREH
AR T 59720, SO L 37 R O REF]
WRRE L. wgEI2E, 50 ULORINEDRE
2HSEBL, AErE2. EFOETREERLIIR
L7-.

2. A&

IVEETIE, DR Lz hEac ko TiTo 2.
PRI B 1E, F & L T gonadotropin-releasing hor-
mone agonist (& 7t L) ») & human menopausal go-
nadotropin (hMG) DB 12 X % long protocol MZHE > T
vy, hMG Zad A BUGSAS B L2 1 short protocol 9 &
FHLZ aMGIE, AREBO2 AE25 1 H 150
~3001U %, BEORIGIE U CERRNES (5
) L7z, #sls @ dc &, koA 18
mm (23 | 72 % # C human chorionic gonadotropin (hCG)
IZE) D # ., 10000 IU % ik L7z, hCG % 5-f% 345
BT, FIEBERIREEE VTR T o 72, 3
B & #)— BRI B\ R RE A ATV, BERS 20 R R 1252

P A

(171) 43

Wiz R Lz, AROMREFTIE, g4 RH %
12, TREATEAT 4 4 MRHISR %2 2 18, BRI T —
FheHCTFEENCEBRM L., BRLYHBL07
HHEZ, #khVvEy (7O VR Faxy 7oy
A 71 > 125 mg) DHTEIZ £ A luteal support 21T 72,

FTRTOGREE I L, BB 16 ~ 20 FF [H FT
2, fEEREE S 9 — K77 (Aloka SSD-2000 5 &
¥ Aloka UST-980P-5 5 MHz 7 1 — & ffi ) % fitifT L
7. W OFEENR AT E R L, VA RS T
BT & B IR E LI 72 S Pulsatility index (PT) & M
L, EAOFHER & - TREFLIRICEE L7 &b,
BETFHIC X 200 & AT 5720, MEHH
T RCE—RELIT 72,

ERAEA 5 3 B ZICRIEB TR L Z TV,
FERNICKREZ RO 5E I RE &I L7z,
RS, RO A T RA TR L s L7,

WeEtAHTIZ, Mann-Whitney URREB £ U 2 E I
L Y iFaiz.

& X

1) x5 3460 1361 (38.2 %) \ZHEIRASHRAL L7z, W
FTNOHIATH - 72, HHIREOIEE (PEE, 136]) & 4T
WEIER T B (NPEE, 216]) OIRBHERT H O = Bk PI
13, FNFN286F0758L1333+063THD, P
BECAHEIZ (p<0.05) BfEZ /R L7 (FR2).

2) THEIROPHEIZ L » THEEZHHEL, Fh e
NOPLIZBIF A IFIREA K3 IIR L7z PIAS3.0KM

F1 BROER

G (%) 32.9 +2.7 (#iH26 ~ 36 %)
AR () 6.2+3.3 (#i 1 ~124F)
TRA 52k DS

PR HF 15
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Uterine blood flow assessed by transvaginal color Doppler:
A possible predictor of uterine receptivity in in vitro fertilization and embryo transfer

Tohru Utsumi

Department of Obstetrics and Gynecology, Nakadoori General Hospital, Akita 010, Japan

Hideya Kodama, Jun Fukuda, Hiroko Karube and Toshinobu Tanaka

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

We performed the study to clarify the hypothesis that poor uterine blood flow is a cause of failure of im-

plantation of embryos.

In 34 infertile women from an in vitro fertilization (IVF) program, the uterine arterial pulsatility indices
(PI) were measured by transvaginal color Doppler sonography one day before embryo transfer (ET).

The mean PI values (+ SD) were 2.86 &= 0.75 who became pregnant (n = 13) and 3.33 &= 0.75 who failed to
conceive (n = 21), respectively, showing a significant difference (p < 0.05). When the patients were grouped

according to whether the PI was low (< 3.0) or high (= 3.0), significantly higher pregnancy rate was ob-
served in the low PI group than in the high PI group (75 % and 18 %, respectively; p < 0.01). These data sup-
port the hypothesis that the poor uterine blood flow is a cause of infertility. The results of this study suggest

that the uterine PI value could be a useful parameter to evaluate the uterine receptivity.

Key words: transvaginal color Doppler, uterine blood flow, uterine receptivity
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Evaluation of Simplifized IVF-ET System
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AITLLAT & 0 BRI WM LT 2 B RER L TE . T 4bh, RIS
(IVF-ET) (2815, HEEES - €=% ) v 7OHl—1t, IVEFHIL= v DGR, 74 AK—F 7850
TGO EIZE ), —HEROPIZIVEET # #llAhtr 2 L 25T HE & 72 5 72,

C DIEALFIVZAEMHAE S A 7 L CORBNL, WEDIEMS 720 11.1 %, B 143 %, 2 FH
Tl E#H 720 16.7 %, *HIEBAE250%TH - 7-.

CORERNDL, ZOHPFTOIVEETIE, (ERITHONTELIVREET & [ASOEEIE LN D EEZ
b7z, Ak, i ARHES RS L 105 L TAHES B 17T ) Mk COAHBIIVE-ET E LTY, /b
HBEREIRIiZX COIVE-ET L L COARETHOIVEET THIETE AL D EEZ 5.

F—D— R AHSZHE - BB, A4, MY R T Fx o= Ry MFT T4 2, T O
(Jpn. J. Fertil. Steril., 41 (2), 174 - 177, 1996)
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14%2:’9% 3)VHEINEESE - €= 4 ) ¥ SICHE R
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W= FHE BT bDEEZLNS, L 2UE, BRON, KRRk ocrE, & ICEEEOMREN
P LUIVE-ET 2 FE/iT 57201213, 1) REERiEos J:k«fr‘%H’EU)Féﬁ%ﬂ:?b AR E#E 272 THAIVE-ET
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Evaluation of symplifized IVF-ET systems

Izumi Hara, Hiroyuki Kimura, Akari Yoshinaga, Yoshio Ooyama and Hirohisa Sato

Depertment of Obstetrics and Gynecology, Tachikawa Hospital, Tokyo 190, Japan

Satoru Kaneko

Depertment of Obstetrics and Gynecology,
Tokyo Dental College Ichikawa General Hospital, Chiba 272, Japan

Yoshifumi Matsuda, Sumiyuki Akihama

Depertment of Biochemistry, Meiji College of Pharmacy, Tokyo 158, Japan

We developed new IVF-ET systems to simplify the procedure. From this point, we made a newly devloped

handling chamber unit for IVF-ET. Furthremore, simplified our ovarial stimulation methods and insemina-

tion procedures were used. We have used this system for 2 years and get these outcomes, such as mean retrieved

oocytes: 4 oocytes/case, mean getting cleavage rate: 70.4 %, and mean pregnancy rate (/ET) : 21.1 %.

From these results, we think this system is useful to simplify the IVF-ET procedures.

Key words: IVF-ET, oocyte handring chamber, dry block culture box, human sperm cryopreservation, pen-

toxifylline
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ACQUISITION OF CLONED BOVINES OF DEFINED SEX
BY REPEATED CYCLES OF NUCLEAR TRANSFER
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Ikuta-Campus, Meiji University, Kawasaki 214, Japan

Makoto IWAYA
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Abstract: The aim of this study was to confirm the usefulness of and expand multiple generational
cloning, so-called repeated cycles of nuclear transfer (RNT).

In vitro matured bovine oocytes were enucleated and then parthenogenetically activated. These
oocytes were electrically fused with blastomeres from morulae whose sex had been determined by poly-
merase chain reaction (PCR) detection of a male-specific SRY DNA sequence. The in vitro developmental
rate (13.5 %, 12 of 89) of the resulting fusion embryos (first generation embryos) to the morula stage
was comparable to that (22.1 %, 95 of 429) of control oocytes which had been activated but not fused.
In each case, sex of the examined first generation clones was identical to that of the donor nuclei. When
a blastomere from the first generation clone (morula) was fused to an enucleated oocyte to create a sec-
ond generation embryo, the rate of development of the resulting fusion embryos to the morula stage
was found to be significantly reduced (7.0 %, 3 of 43). The sex of each of the second generation clones
tested was identical to that of the intial donor nuclei.

These findings indicate that PCR-mediated sex detarmination is useful for predicting the sex of RNT
embryos.

Key words: repeated nuclear transfer, bovine embryos, PCR, male-specific primers, sexing
(Jpn. J. Fertil. Steril., 41 (2), 178 - 185, 1996)

Introduction

Recently, successful repeated cycles (multiple
generations) of nuclear transfer (RNT) procedures

with bovine embryos were reported!-2), This tech-

nique uses the nuclear transfer embryo (clone) itself
as donor for the next generation of cloning. If the
first cloning cycle produces five embryos of 8 cells
or more advanced stages, the subsequent cycles of
recloning can probably result in more than 30 addi-
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tional second generation clones. By this technique,
it is thus possible to produce at once a large number
of genetically identical, "cloned” animals. This tech-
nique also enables acquisition of animals of defined
sex at once, although use of a rapid and simple
method of sexing of donor nuclei is required before
and after RNT.

In this study, we re-examined the findings of pre-
vious experiments'-2 and showed that 1) polymerase
chain reaction (PCR)-mediated sex determination is
useful for identification of the sex of a nuclear trans-
fer embryo, and 2) bovine embryonic nuclei retain
their developmental potential even after 2 cycles of

nuclear transfer.
Materials and Methods

Source of Embryos

Late morulae (consisting of 16 ~ 64 cells) were
obtained by in vitro maturation (IVM), in vitro fer-
tilization (IVF) and subsequent cultivation as de-
scribed previously®. Briefly, bovine ovaries from
Holstein cows, aged 3 to 11 years, were collected at
a slaughterhouse and transferred to the laboratory
within 4 hours. Follicular oocytes with cumulus cells
were aspirated from small vesicular follicles (1 ~5
mm in diameter) of ovaries using a 10 ml disposable
syringe with an 18-gauge needle. They then under-
went [IVM by culture in droplets (400.1) of TCM-
199 medium (Nissui Pharma. Co., Ltd., Tokyo,
Japan) [containing 25 mM HEPES (Sigma Chemi-
cal Co., St. Louis, MO), heat-inactivated 5 % calf
serum (CS) (GIBCO, Gland Island, NY), 0.5 mM
sodium pyruvate and antibiotics (100 units/ml of
penicillin and 100/ g/ml of streptomycin)] in min-
eral oil (Squibb and Sons, Inc., Princeton, NJ) for
approximately 24 hours at 39 C in 5 % CO; in air.
These IVM oocytes were washed twice with BO
medium#® containing 10 mg/ml BSA, then placed in
a 0.5 ml droplet of sperm suspension (about 25
oocytes/2.5 ~ 5.0 X 107 sperm cells/droplet). The
IVF was carried out for 5 hours at 39 ‘C with the
spermatozoa which had been capacitated in the pres-
ence of 20y g/ml heparin and 5 mM caffeine after
freezing and thawing®. After washing with TCM-
199, the fertilized embryos were transferred to TCM-
199 medium on a monolayer of cumulus cells which
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had been prepared by the method of Kajihara et al.®
and cultured for 5 days to late morula stage.
Production of Bisected Embryos

Bovine late morulae derived from IVM/IVF
oocytes at 5 days after fertilization were microsur-
gically bisected with a single downward motion of
a microblade through the zona pellucida (ZP) to ob-
tain halved embryos, using the method of Ushijima
et al.7 with slight modifications. One half of the em-
bryo was immediately subjected to PCR analysis to
determine whether PCR was useful for sex determi-
nation, as described below, and the other part was
cultured for 24 hours and then underwent cytoge-
netic sex determination. In some cases, late moru-
lae were bisected: one half of each such embryo was
tested by PCR for sex determination, and the other
was disaggregated into single blastomeres for nu-
clear transplantation.

Nuclear Transfer

The nuclear transfer protocol used in this study
involves enucleation of metaphase II oocytes by mi-
cromanipulation and introduction of donor nuclei
by fusion.

All procedures were carried out at room temper-
ature (21 = 1 C) using Nikon Diaphot microscopy
and Narishige micromanipulators. The micropipettes,
a holding pipette, and a sharpened. beveled pipette
required for enucleation and reconstitution were
manufactured as described by Barton et al.®).

After an approximately 24 hours maturation
period, the IVM oocytes with cumulus cells were
denuded by gentle pipetting of PBS containing
hyaluronidase (300 U/ml; Sigma), and washed three
times in Dulbecco's PBS (GIBCO) supplemented
with 20% (v/v) CS (mPBS). Oocyte ZP were slit
along 10 ~ 20 % of their circumference with a fine
glass needle. The recipient oocytes were then placed
in 2521 drops of manipulation medium [mPBS +5
mg/ml cytochalasin B (CB) (Sigma) and 0.1 x g/ml
of colcemid (GIBCO), drugs which disrupt micro-
filaments] in mineral oil for 15 minutes at 39 “C prior
to the start of and during enucleation. Only oocytes
with a clearly visible first polar body were used for
enucleation. For preparation of donor blastomeres,
halved embryos (consisting of 8 ~ 20 cells) were
transferred after microdissection to mPBS contain-
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ing 5 mg/ml CB for 15 minutes before dissociated
by pipetting of individual blastomeres.
Enucleation and subsequent nuclear transfer were
carried out as described previously % 1), Enucleation
was performed by remo ing 40 ~ 50% of cytoplasm
directly below the polar body of the recipient oocytes
with an enucleation pipette (40 m in diameter). To
confirm that the method of enucleation was reliable,
oocytes were stained with S g/ml of acridine or-
ange (Wako Pure Chemicals Co., Ltd., Osaka, Japan)
for 5 minutes at room temperature and examined by
fluorescence microscopy. More than 90% of the enu-
cleated oocytes were devoid of metaphase II chro-
mosomes (data not shown). The donor blastomere
was inserted with a microinjection pipette into the
perivitelline space of the enucleated recipient oocyte
through the slit on the ZP. The eggs with inserted
blastomeres and intact oocytes (control) that had
been incubated in normal TCM-199 medium for 25
~ 27 hours at 39 C after isolation from ovaries were
then exposed to TCM-199 medium containing 7%
ethanol for 7 minutes at 39 C to induce partheno-
genetic activation!!. After washing three times with
mPBS, they were cultured for at least 1 hour at 39 C.
After transfer of the blastomeres into the periv-
itelline space and subsequent parthenogenetic acti-
vation, the two cells were fused by electrofusion
using a SSH-12 fusion chamber (Shimazu, Kyoto,
Japan) as described previously?). Those eggs with
inserted blastomeres were washed in 0.3 M sucrose
fusion solution containing 0.1 mM MgSO4 and 0.05
mM CaCl,. The fusion plane of an enucleated egg
+ a blastomere was oriented parallel to electrodes
with alternating current (AC; 0.5 MHz, 10 V/mm)
for about 20 seconds. Then direct current (DC; 75
V/mm for 50 usec) was applied to the fusion plane
via the electrodes. Orientation and fusion were then
repeated twice. After electrofusion, the eggs were
incubated for 1 hour at 39 C in TCM-199 medium
containing 7.5 g/ml of CB and then washed 3 times
in mPBS. Successful fusion was judged by the dis-
appearance of the injected blastomere; embryos
without successful fusion remained unfused. These
fused embryos (designated "first generation em-
bryos") were cultured on the cumulus cell layer ® in
normal TCM-199 medium for 5 days up to the moru-
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la stage, and the number of developing embryos was
determined. Some embryos underwent sex determi-
nation by PCR. The resulting developing morulae
were dissociated into single blastomeres to create
fusion embryos (designated "second generation em-
bryos").
Transfer of RNT Embryos into Recipients

After the first and second generation embryos had
been allowed to develop into morulae, a total of eight
morulae randomly (Table 1) were nonsurgically
transferred into the uterine horns of 3 Holstein cows
(the 1st to 3rd recipient) on Day 7 or 8 of the estrus;
two and three of the first generation morulae were
transferred to the Ist and 2nd recipients, respectively
and three of the 2nd generation morulae to the 3rd
recipient.
Cytogenetic Analysis

Embryos were cultured in the presence of 0.04
ng/ml of colcemid for 4 hours at 37 C. Cytogenet-
ic analysis was carried out at room temperature as
described previously!?. Briefly, the colcemid-treat-
ed embryos were immersed in 0.9 % sodium citrate
for 3 ~ 5 minutes, transferred to a fixative (methanol:
acetic acid: water =3 : 2 : 1, v/v) for 0.5 minutes,
spread out and fixed on a grease-free slide, to which
1 or 2 drops of acetic acid was then added. The slides
were stained with 5 % Giemsa for 6 minutes. Sex
was determined by observing whether two (female)
or three (male) shortest chromosomes were present
in those specimens with normal numbers of
metaphase chromosomes.
Extraction of Embryonic DNA

Extraction of DNA from preimplantation bovine
embryos was carried out basically using the method
of Herr and Reed!?). After removal of ZP with 0.5
% pronase treatment, the embryos were washed 3
times with phosphate-buffered saline (PBS), pH 7.4.
They were then lysed by incubation in 201 of PBS
containing 1. g/ml DNase I (Sigma), 10 mM MgCl,
and 5 mM CaCl; for 2 minutes at 38 C. The speci-
mens were next transferred to a 0.5 ml microfuge
tube containing 1041 of sterilized water and boiled
for 10 minutes to inactivate DNase I. They were then
stored at — 20 C prior to PCR analysis.
PCR Analysis

Gender-neutral primers (Y1.1, 5-TCC ACT TTA
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TTC CAG GCC TGT CC-3"; Y1.2, 5-TTG AAT
GGA ATG GGA ACG AAT GG-3') corresponding
to nucleotides 3512-3534 (Y1.1) and 78 ~ 100
(Y1.2) of the human Y chromosome-specific re-
peated DNA family (DYZI1) gene'? were used as a
control to detect the presence of genomic DNA from
bovine cells, since these primers yield a 154 base-
pair (bp) PCR product which can be detected in hu-
mans only in males!?), but which is commonly found
in both males and females of mammals including
cattle, pigs, rats and mice'¥). Primers (MI434, 5'-
AAG CGA CCC ATG AAC CCA TTC ATC GTG
TGG T-3'; MI434, 5'-GAG GCT GAT ACT TAT
AAT TCG GGT ATT TCT CTC TGT G-3') corre-
sponding to nucleotides 511 ~ 544 (MI434) and 735
~ 758 (MI434) of the male-specific SRY gene!- 16)
on the bovine Y chromosome were used to detect
male embryos!0-12.16) These primers yield a give a
214 bp PCR product. Other male-specific primers
(BS-3, 5-GTG GCT CTA GAC AAT CCC AAA-3;
BS-4, 5'-AGC GCC CAT TCT TTG AGG AGG-3)
corresponding to a bovine DNA sequence (the more
internal portion recognized by the M1434/MI435
primer set) of the bovine SRY gene were also used!0-
12), These primers yield a 106 bp PCR product.

For sexing of bovine embryos, the "dual PCR"
method of Innis and Gelfand'” was employed. Two
sets of primers, Y1.1/Y1.2 and M1434/MI435, were
used for the first PCR. With the first PCR, a suffi-
cient amount of template embryonic DNA corre-
sponding to a region of the bovine SRY gene could
be produced. For the second PCR, one set of primers,
BS-3/BS-4, was used for amplification of a region
of the bovine SRY gene. The first amplification was
performed in 5041 of reaction mixture containing
10 mM Tris-HCI, pH 8.8, 1.5 mM MgCI2, 5 mM
KCl, 0.1 % Triton X-100, 200M dNTPs, 50 pmol
of each DNA primer, 101 of embryonic DNA and
1.25 U of Taq DNA polymerase (Wako Pure Chem-
icals Co., Ltd.) with a Mini Cycler (MJ Research,
Inc., Watertown, MA). The second amplification
was performed in 50«1 of a reaction mixture whose
components were the same as those of the first am-
plification, except for the addition of 1041 of the so-
lution for first amplification as a DNA template.
PCR was carried out as follows: 30 cycles for the

K. HAYASHI et al.

(181) 53

first PCR and 15 cycles for the second PCR with de-
naturation (95 C, 1 minute), annealing (54 C, 1
minute) and extension (72 C, 2.5 minutes). Ampli-
fication products (10x1) were subjected to elec-
trophoresis on a 4 % agarose gel. The amplified se-
quences were identified under ultraviolet
illumination after staining with ethidium bromide,
and photographed.
Statistical Analysis

The significance of differences between experi-

mental groups was determined using the y2-test.
Results

Sexing of Bisected Embryos by PCR and Cytoge-
netic Analysis

In a preliminary experiment, cytogenetic analy-
sis was carried out to determine whether PCR analy-
sis was useful for detection of male preimplantation
embryos. A total of 9 bovine morulae were bisect-
ed; one demi-embryo was studied with PCR, and the
other by cytogenetic analysis. The results of the two
types of analysis were identical (4 males and 5 fe-
males) (data not shown), indicating that PCR is a re-
liable technique for embryo sexing. Since PCR
analysis is simpler and quicker than cytogenetic
analysis for embryo sexing, PCR was employed for
sex determination of RNT embryos in the following
experiments.
Sexing of RNT Embryos

To determine RNT embryos possessed the phe-
notype(s) characteristic to the donor nuclei, sexing of
the RNT embryos were carried out. The sexes of four
different donor nuclei (designated Nos. 1 to 4) were
determined by PCR of halved embryos using the
male-specific SRY primers; two (Nos. 1 and 3) were
found to be male, and the other two (Nos. 2 and 4)
to be female. A typical example of embryo sexing
is shown in Fig. 1. All the embryos subjected to the
first PCR yielded a 154 bp fragment containing a
portion of the DYZ1 gene (Fig. 1, first PCR), indi-
cating that no loss of embryonic DNA had occurred
during the DNA extraction process. When both first
and second generation embryos underwent PCR-me-
diated sex determination, each embryo was found to
be the same sex as the initial donor nucleus (Fig. 1,
second PCR). This indicated that nuclear transfer
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First P)cR 1 23 4 56

154 bp »

Second PCR l 23456

106 bp » |

Fig. 1 Sexing of a single nuclear transfer embryo by a
dual PCR method for detection of male-specif-
ic SRY sequence

A halved or whole embryo was subjected to a first

PCR (upper panel) for detection of embryonic DNA.

This PCR yielded a 154 bp product, as expected. The

products of the first PCR were then subjected to a sec-

ond PCR (lower panel) for detection of male-specific
bovine SRY sequence. This PCR yielded a 106 bp prod-
uct. Lane 1, demi-embryo (No.3) as donor for nuclear
transfer; lane 2, first generation whole morula after re-
constitution with No.3 nucleus; lane 3, second genera-
tion whole morula after reconstitution with first gen-

eration No.3 nucleus; lane 4, demi-embryo (No.4) as a

donor for nuclear transfer; lane 5, first generation whole

morula after reconstitution with No.4 nucleus: lane 6,

second generation whole morula after reconstitution

with first generation No.4 nucleus. A male-specific

SRY sequence was observed in lanes 1 to 3, but not in

lanes 4 to 6, indicating that the sex of No.3 donor em-

bryo is male and that of No.4 female.
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could be carried out without contamination of resid-
ual nuclear fragments of oocyte origin, and suggested
that sex could be controlled before transfer of preim-
plantation embryos to recipients.
Developmental Potential of RNT Embryos In Vitro
and In Vivo

We next examined the developmental potential of
multiply-transferred bovine nuclei. Late morulae de-
rived from IVM/IVF oocytes were bisected by mi-
cromanipulation; one half of each such embryo was
sexed by PCR, and the other was disaggregated into
single cells for nuclear transplantation. In this ex-
periment, a total of 10 morulae were studied, 9 of
which underwent successful identification of sex;
identification of the one remaining morula failed for
unknown reasons. The results are summarized in
Table 1. Of 117 oocytes that received initial donor
blastomeres of 9 lines, 89 (76.1 %) were judged to
be successfully fused eggs after electrofusion. These
fused eggs were then cultured for 5 days to morula
stage in the presence of cumulus cells. Of 89 fused
eggs examined, respectively 56 (62.9 %) and 12
(13.5 %) developed to the 2-cell and morula stages.
For the control embryos, which were derived from
IVM/IVF, the in vitro developmental rates to 2-cell
and morula stages were 80.7 % and 23.9 %, respec-
tively. When the developmental rates of the first gen-
eration embryos and the control embryos were com-
pared, no significant difference was found, though
there was a tendency for the developmental poten-
tial of the nuclear transfer embryos to be reduced.
When first generation nuclei were transferred to the
enucleated oocytes, 43 of 54 (79.6 %) embryos were
successfully fused. Of these 43, 23 (53.5 %) and 3
(7.0 %) developed to the 2-cell and morula stages,
respectively. There was a significant reduction (P <
0.05, compared to control) in the rate of develop-
ment of the second generation embryos to morula
stage. Three to 4 and | to 3 transferable cloned em-
bryos were yielded from a single donor embryo in
the first and second generation, respectively.

When a total of 8 cloned morulae were nonsurgi-
cally transferred to three recipient cows, two recip-
ients became pregnant; one delivered a normal calf
(derived from the second generation clone), but the
other one aborted fetus at 75 days of gestation. The
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Table 1 Developmental rates of enucleated oocytes which received nuclei to morula stage

Generation of nuclear
transfer examined

No. of fused embryos/

No. of fused embryos
developed to morula stage

No. of embryos (%) 2-cell stage %) (%)
0 - —/88 71 (80.7) 22 (25.0)a
89,7117 (76.1) 56 (62.9) 12 (13.5)
2 43/ 54 (79.6) 23 (53.5) 3( 7.00b

sexes of the delivered calf and one aborted fetus were
of donor origin, as expected. These findings indi-
cate that bovine embryonic nuclei retain their de-
velopmental potential even after RNT.

Discussion

In this study, we showed that 1) PCR analysis is
useful for determining the sex of preimplantation
bovine embryos, and 2) embryonic nuclei can re-
tain their developmental potential after RNT, al-
though this potential seems to be reduced over the
course of RNT.

Cytogenetic analysis has been widely employed
for preimplantation embryo sexing. However, this
technique requires at least 10 blastomeres for accu-
rate evaluation of metaphase chromosomes. In con-
trast, only 5 blastomeres are required for sexing by
PCR, which will thus be particularly useful when a
limited number of blastomeres are available for ex-
amination. Confirming the findings of previous stud-
ies!2.18.19) we found that PCR analysis using male-
specific SRY primers yields results comparable with
the traditional cytogenetic analysis for embryo sex-
ing. Using PCR, we showed here that each embryo
after RNT had the same sex as that of the initial
donor nucleus.

We found that 13.5 % of enucleated bovine
oocytes reconstituted with the initial donor nuclei
were able to develop to morula stage in vitro. This
rate did not differ significantly from that of control
embryos (22.1 %), suggesting that the developmen-
tal potential of first generation nuclei was not re-
duced. Similar findings have already been obtained
for reconstituted bovine embryos!!?. When several
first generation morulae were dissociated for use in
second generation RNT, 7.0 % of oocytes receiving
first generation blastomeres developed to the moru-
la stage. This is in contrast with the studies of Stice

Significant difference between a and b (P < 0.05).

and Keefer?), in which 19 % of second generation
bovine embryos developed to morula stage. The dif-
ference between our survival rates and those of Stice
and Keefer may be due to differences in manipula-
tion procedures (i.e., enucleation, transfer of blas-
tomere into recipient oocytes and subsequent elec-
trofusion), incomplete nuclear reprogramming by
us, differences in embryo culture conditions, or a
combination of all three of these.

We noted that the developmental potential of
bovine nuclei tended to be decreased after RNT. For
example, 22.1 % of control oocytes developed to
morulae, while only 7 % of the second generation
embryos did (Table 1). The frequency of the pro-
duction of the transferable embryos, cloned from
one donor embryo, showed a tendency to decrease
in the second generation. This decrease may be ex-
plained in part by alteration of the cloned nuclei,
which often fail to be reprogrammed to support nor-
mal development after nuclear transfer. It would be
of interest to determine how many times RNT can
be used to perform successful nuclear transfer. An
attempt to overcome such problems has been made
by treating RNT embryos with cycloheximide and
then the Ca2*+ ionophore A2318729), both of which
had previously been used for parthenogenetic acti-
vation of bovine oocytes? 1. Using this treatment,
a relatively high survival rate (25 %) was obtained
for bovine embryos after the second cycle of nuclear
transfer?).

Sexing of preimplantation embryos is useful in
the production of identical offspring of defined sex
by RNT. In this study, we proved that the PCR
method for detection of the male-specific SRY se-
quence is reliable and more useful than traditional
cytogenetic analysis. At present, the RNT technique
itself appears to be impractical for producing large
numbers of genetically identical clones, since the
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survival rate of embryos after RNT is lower than that

of intact control embryos (Table 1). Therefore, fur-

ther improvements will be needed to increase the

survival rate of nuclear transfer bovine embryos.

1)

2)

3)

4)

5)

6)

7

8)

9)

10)
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Fig. 1

A parthenogenetic mouse blastocyst. Scale indicates 55z m.

Fig.2 A mouse blastocyst developed from a fertilized egg. Scale indicates 55 m.
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Fig.3 A trophoblast cell of a parthenogenetic blastocyst. Microvilli are observed on the cell surface facing zona
pellucida, and cisternal rough-surfaced endoplasmic reticula (arrowed) are observed in the cytoplasm. The
most portion of nucleolus is occupied by nucleolonema. Scale indicates 1um.

Fig. 4 A trophoblast cell of a control blastocyst developed from a fertilized egg. A cytoplasmic fold is observed
on the cell surface facing blastocoele, and a Golgi apparatus (starred) is observed in the cytoplasm. Scale
indicates 1zm.

Fig.5 A nucleus in an inner-cell-mass cell of a control blastocyst developed from a fertilized egg. The most por-
tion of nucleolus is occupied by pars amorpha. Scale indicates 1 zm.

Fig. 6  An inner-cell-mass cell of a control blastocyst developed from a fertilized egg. Mitochondria with lamel-
lar cristae, Myelin bodies, and many ribosomes are observed in the cytoplasm. Scale indicates 1,m.

Fig. 7 A mitochondrion in a trophoblast cell of a parthenogenetic blastocyst. A crista is vacuolated. Scale indi-
cates 0.3 #m.
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Ultrastructure of parthenogenetic mouse blastocysts

Sueo Niimura ,

Department of Animal Science, Faculty of Agriculture, Niigata University, Niigata 950-21, Japan

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

The ultrastructure of diploid parthenogenetic mouse blastocysts derived from the oocytes activated and
diploidized by the treatment of ethanol and cytochalasin B was observed.

In the blastocysts developed from fertilized eggs, trophoblast cells facing zonae pellucidae were covered
with thickly growing short microvilli, and the surfaces facing blastocoeles and those of inner-cell-mass cells
had cytoplasmic folds, and there were zonula occludens, zonula adherens, desmosome, predesmosome and gap
junction between adjacent trophoblast cells. And the blastocysts had nucleoli consisted of the pars amorpha
and nucleolonema, and mitochondria with lamellar and vacuolated cristae, cisternal rough-surfaced endo-
plasmic reticula, undeveloped Golgi apparatuses, multivesicular bodies, autophagic vacuoles, Myelin bod-
ies, lysosome-like bodies, free ribosomes and polysomes.

On the other hand, the parthenogenetic blastocysts had nucleoli occupied by nucleolonemas to a large ex-
tent and many mitochondria with vacuolated cristae, but showed less cytoplasmic folds on the surface, Golgi
apparatus, multivesicular bodies, autophagic vacuoles, Myelin bodies, lysosome-like bodies, free ribosomes,
and polysomes, as compared with those developed from fertilized eggs.

From these results, it was inferred that energy production, protein synthesis, and absorption and ingestion
of nutrient were restricted in parthenogenetic blastocysts, as compared with blastocysts developed from fer-
tilized eggs.

Key words: mouse, parthenogenetic blastocyst, ultrastructure




H AR5 2 4Rk
$541% 552 5 1996

AV RIS AEE 2 BT 5 Prednisolone D75 R ERLL =R 5

Improvement of Implantation Rate of IVF-ET by Using Prednisolone
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Improvement of implantation rate of IVF-ET by using prednisolone

Juri Yano, Keisuke Fukui, Fumiaki Taniguchi, Kenji Yamanaka,

Reiko Hori, Yasunari Takeda and Shumpei Matsuura

Department of Obstetrics and Gynecology, Ehime University, School of Medicine, Ehime 791-02, Japan

To investigate the effect of glucocorticoid on clinical implantation rate in in vitro fertilization and embryo
transfer (IVE-ET), 15 ~ 60 mg/day of prednisolone (PSL) was administered to patients for 4 days in the early
luteal phase and clinical pregnancy rate (PR) and implantation rate (IR) were studied. Patients (n = 138) were
divided into several groups as follows: control group (n = 56), PSL 15 mg group (n = 21), PSL 30 mg group
(n=31), PSL 60 mg group (n = 30), all-PSL group (PSL 15 ~ 60 mg) (total number = 82).

There were no differences on patients' infertility profiles among the groups. Significantly higher PR and IR

were obtained in most of PSL treated groups compated to the control group (PR: control group 14.3 % vs
PSL 15 mg group 42.3 %, all-PSL group 32.9 %, IR: control group 7.3 % vs PSL 15 mg group 26 %, all-PSL

group 18.4 %).

Futhermore, PSL administration improved PR when 3 ~ 4 instead of 1 ~2 embryos were transferred. In
the patients treated with 60 mg of PSL, 13.3 % showed some mild side effects. In conclusion, PSL might

have some effects on the improvement of IR in IVF-ET.

Key words: glucocorticoid, immunosuppression, implantation, IVF-ET
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Artery Preservation in High Ligation for Varicoceles
Using Microdoppler Method
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Artery preservation in high ligation for varicoceles using microdoppler method

Kazuo Saito, Takao Kamai, Akihiro Nagamoto, Kimio Chiba and Makoto Hirokawa

Department of Urology, Fujisawa City Hospital, Fujisawa 251, Japan

Akira Nozaki

Nozaki Urology Clinic, Kamakura 247, Japan

High ligation for varicoceles entails a risk of postoperative recurrence should a small portion of the inter-
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nal spermatic vein be left intact. Although it is best to preserve the spermatic artery, it is difficult to distin-
guish the artery from the vein accurately. Up until now, we enployed Palomo's method, in which the sper-
matic artery and vein are severed en bloc.

Recently we treated nine cases of varicoceles by separating the artery and vein using the microdoppler
method. In four cases, artery pulsation was confirmed at the end of separation, while in five cases pulsation
disappeared during separation, so that we found it difficult to separate the artery from the vein. But in three
of these five cases the microdoppler detected the arterial waves, enabling us to preserve the artery successfully.
In the remaining two cases we ligated the artery because no arterial waves were confirmed by the microdoppler.
Postoperatively, varices have disappeared in all nine cases, for periods of up to three years at the longest.

It is our impression that the microdoppler method can be of use in identifying and preserving the sper-
matic artery in high ligation for varicoceles.

Key words: varicocele, high ligation, microdoppler, artery preservation, vasospasm
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A Clinical Observation of Klinefelter's Syndrome
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A clinical observation of Klinefelter's syndrome

Hiroshi Terada, Yasuzoh Yamaguchi, Tomomi Ushiyama,
Kazuo Suzuki and kimio Fujita

Department of Urology, Hamamatsu University School of Medicine, Hamamatsu 431-31, Japan

Atsushi Tajima and Kazuki Kawabe
Department of Urology, Faculty of Medicine, The University of Tokyo, Tokyo 113, Japan

Twenty patients with Klinefelter's syndrome were treated at the Hamamatsu University, between 1987 to
1994. Their average age was 31.9 (24 to 36) years old. Male infertility was the chief complaint in 15 patients.
Eunucohidism and cryptorchidism were observed in two cases. All of them had small testes and two had
gynecomastia (14 %). Chromosomal analysis revealed the karyotype of 47,XXY in 18 cases and one had a
normal variant (47,XXY,inv (9) (p11q13)). Serum luteinizing hormone (LH) and follicle stimulating hor-
mone (FSH) were high in 13 cases and testosterone (T) were significantly low in 11cases. Intravenous ad-
ministration of synthetic LH-releasing hormone (LH-RH, 100 x g) provocated increases of serum FSH levels
and slightly increases of serum LH in these patients.

The increased T levels after a four days administration of human chronic gonadotropin (h-HCG, 5000 IU)
was lower than normal. Suppression of gonadotropins by the exogenous T load on was slightly exaggerated
comparing with normal adult males. The substitution of T with intramuscular injection of 125 ~ 250 mg depot
T (Testosterone enanthete: ENARMONR depot) once two to five weeks gradually decreased of the LH and
FSH levels to the nomal range less within several weeks.

Key words: Klinefelter's syndrome, male infertility
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Evaluation of the Screening Test for Antisperm Antibody
— A Comparison of the Usefulness of SpermMar and SpermCheck —
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O
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Seiichi SAITO
Art Park Urology, Sapporo 005, Japan
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Evaluation of the screening test for antisperm antibody

—A comparison of the usefulness of SpermMar and SpermCheck—

Seiichi Saito

Art Park Urology, Sapporo 005, Japan

I compared the usefulness of SpermCheck (assay kit of immunobead test) and SpermMar (assay kit of

mixed antiglobulin reaction test) for the screening of antisperm antibody. Both assays were performed on se-

mens and seminal plasmas of 23 infertile patients and 2 hematospermias, and seminal plasmas of 11 vasec-

tomized patients. In direct method for the sperm, 3 out of 25 (12.0 %) were positive reactions, and their back

grounds were lower motility and agglutination of sperms. In indirect assays for the seminal plasma, 5 out of

36 (13.1 %) were positives. Positive vasectomized cases had long time after vasectomy.

The results of both assays were same. Although SpermCheck needed about 20 minutes for the sperm wash-
ing, SpermMar didn't need any washing and was easier to perform the test.

Above all, it is suggested that SpermMar can be easily incorporated into routine semen analysis as a screen-

ing of antisperm antibody.

Key words: antisperm antibody, screening, vasectomy, immunobead test, mixed antiglobulin reaction
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A Case Report of Successful Pregnancy Following In Vitro Fertilization
and Embryo Transfer in a Woman
with a Unicornuate Uterus and a Hypoplastic Fallopian Tube
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A case report of successful pregnancy following in vitro fertilization and embryo transfer
in a woman with a unicornuate uterus and a hypoplastic fallopian tube

Youko Rii, Takanori Yamashita, Atuko Hasuo, Yasutake Miyamura,
Masahiro Kawano, Akira Fujishita and Tadayuki Ishimaru

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

We report a successful pregnancy following in vitro fertilization and embryo transfer in a 36 year-old
woman with a unicornuate uterus and a hypoplastic fallopian tube. She had a unicornuated uterus with a hy-
poplastic fallopian tube and a noncavitary rudimentary horn. She was concepted at 6th in vitro fertilization and
embryo transfer treatment. Although abnormal genital bleeding occured at the first trimester, after then, her
gestation progressed satisfactorily and her fetus grew well. She delivered a healthy boy transvaginally at the
38 weeks gestation.

Key words: unicornuate uterus, hypoplastic fallopian tube, IVF-ET, pregnancy




W
~ 1k
o

&
N

o
=
Y

1O ATPE LRI, EBHIERDORR

Adenosine Triphosphate in Human Semen: Correlation
with Sperm Concentration and Motility
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Department of Urology
Yokohama City University School of Medicine, Yokohama 236, Japan

T4 luciferin-luciferase SUG 2 FIMH LT, MiEICATPRMETE L L)1 o7, FxiZ10% Y 710
OFERR (TCA) THI T-OMIBBIE % 758 L, 2mM EDTA TH -0 i3 h 0 ATP M #EE S % 4515 24, Lumi-

nometer CH5 T-D ATP & 2 il L 7.

ZORERETOERT 5 ATP RSN TR L MM E R L, EHEOS VBT CIEATPHE SITA
EWVZ EPTRIN BRI E S— T — VT 0 605 £ TOATPIEO L # Mat L2458, *
TR CIIRERMTFE L72DIx L, /8= T — LBkl 113 1 BRI b7 D58 LER R L, R
RIS WA ATPRE R I LA 2 51, TCA & EDTA THIGA 42454 th ) ATP 437
MEOFAENZ A LNz, JOATPRERE L, - EB, B L FOHMERE T L (p<0.0001),
ATPBCEHBEASH T &, FETIREAS GEBIR L mh - 7o,

F—D—F 1M, ATP, WTIRE, HTEH%

(Jpn. J. Fertil. Steril., 41 (2),212 - 218, 1996)

##

W4 luciferin-luciferase SO % FI FH L T ATP#I5E
WHEEE Y, BEICATPZHIETES L)% -
72, BTOATPEBIEICB VT, B0l
B LAINEN O ATP % il 8 S8 5 & AR, REHE%
BT ICE TIN5 KO ATP MR E & RifL 542
VBN 5. HERFEHE PR TR D ATP 40 i 3
DEBEBRL 720, Bifpe/\—a— VB, F 706
TEZL BBEREOHESE LN TELY, 4
KA MY 7 O OFEEE (TCA) THERRE 2 fix L
EDTA THEFZEGEZ % L, bioluminescence assay %
HWT, MTDATPEEZHIE L. BTOATPEE
AT R DWW THRE L 7.

[l

POBE 4

R T VR UR S B AT SR & 0 1572057
6B EIRE Lz, TP T-EEEIZ429+
9.0 X 106/ml (Mean = S.E.) (3.9 ~ 235.8), #§ {-ififi)=
13317433 %, FTHEIZ42.9+22 pm/s, K5
HEPEIZ48 02, K FHETKIEIZ28+£02,mTH
5. ZO36FIOEHE, BLUTZID) BLILED 46T
FELIINN—a— VLA Nz ZO LiE, 25~60%
i1, 60 ~ 80 %[H, iLiEEH, OO ATPEOJE % 17
o7z WEBONEIZT Y ¥ o — 7T AT
Cell soft 3000 (CRY RESOURCE 1) % FlVTHAHT L 7-.
BT/ S—a— LR K

78— — Ui (Sigma, New York, USA) 19 ml |Z Hepes
saline solution (Hepes 10 mM, fructose 14mM, NaCl 130
mM, KCl 4 mM, CaCl> I mM, MgCl, 0.5 mM, PH 7.5)
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1 ATPHIEE:

S=ATPE= %) ¥ ZFRERMEOHXE OFZAIY
i, B=#&¥ 77> 7, 1= ATPHEERERERIME
DFAHIY A,
ATPEIISDEOXTEIE SN L.
S (mV)— B (mV)

ATP (mol) = L mV)

X1.83 X10-11

motility
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20X % 1 mIIIZEBE LS — o — ViR e L7, @
.12 5 % bovine serum albumin %7 Hepes saline solution
2MZ, 80%, 60%, 25%’S— I —VafER L7,
80 %, 60 %, 25%/S—2— Wi 2ml$T oD 3B/ i—
I—WIZ, TSI LB 2 ml 2 ERE L, 400G 30
SEEGL, SBHEOMFEEIXLZ.
ATPHITEE

A 72138 — 3 — WALE L O FIFER 50 11
12, 20 % TCA 50 u1 % N2 BREARKIZ, b)) ABERE
FBER (0.1 mM Tris 2mM EDTA) % 4 mI Nz 72, &l
400 1 IZATPEZ % 1) > 773KFE (0.5 % bovine serum al-
bumin, 50 mM magnesium acetate, 10 M inorganic
pyrophosphate, 100 mM tris acetate, 2 mM EDTA, PH
7.75, luciferase, D-luciferin; 1243-200, BioOrbit, Fin-
land) 100 1 &N x )V I / A —% — (1251-Luminome-
ter System BioOrbit) THILME L HE L 7. 251
ATPIZHERAIE (BioOrbit) % 10 x1(ATP 1.83 X 10-!! mol
)L, FAHMELHE L. WEOFILHEE
D) LABOFNIRE (S), ABTT > 7 B) 25
ATPEIZRONTEHENS (K 1).
S (mV)—B (mV)

I(mV)

S HIIRKBE ORI BT AL 0, FHER
HRINTR, 6050 F THRMELEIE L7z,

ATP (mol) = X 1.83 X10-1!

%
90 1 0
80-.
70 O
60j
WT
40i
30'-
20-_
10':

100 PR S 1 PR ST S SO S S T

0 e
2.5 0 5

T T T T T T T T T T T

15 2 2.5 3

.ATP /motile spermx1 0® nmol
Y = 38.009 - 13.81 * X; RA2 = .201 p<o0.0l
2 FEFEENRE EEBTHI00HH 72D DATPEDBR
JEE)E LB 100545 7: ) DATP L, HHEZERL (P<0.05), EHEOBVRKIZL, HBTFOATPER

Vi WEMIZH o7z,
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w &

R 36 B O ATPIlSE M O 341%, 0.088 +
0.017 nmol/106 sperm CTd» - 7=, AAFHE 5 & EH)
K8 Mlia R0z, 2hux, [ FEd)
i 8100 H 72D 1B $T 5 &, 0.457+£0.108
nmol/106 motile sperm (Mean +S.E.) & 7 ¥), CHbED
0.49 nmol/106 living sperm & JEH (2R Ml % 7R L 72,

C OBEAIZI 2 (R T &) I ER L X i
BzRL (P<0.05), HEIEOMVRRIZ L, HEh
FHI00TT 5720 DATP &L I @I H - 72, +
Tk FE, EEE, EEE, RBTUTRIE & ATP R RY
WA SR HEERIEED SN h - 7.

=T = VAL R AT 5 7214610, RIEIZHB1T B
T100 & 720 D ATPUIEEO T35 1 1R § &
BYTHD, HT100/H7-) DATPEZ KDL &,
BB CHEAIBDON o7z LaL, EREIC
B AHIZIZIEE A CEEMEI IO ST, R
LRTRIATEHT NS EINDH I LE2EET S
&, EBICATP R EH T LA TH72 ) DATP &
&, EDOH OSSR L) b 4%

1 ZR =2 — VERE IR 4B O KRB 12 B B
FH O ATPFH il

25~ 60 % 0.054 +0.012 nmol/10° sperm
60 ~80 % 0.036 * 0.006 nmol/10° sperm
o 0.038 £ 0.008 nmol/106 sperm
Jiit it 0.052 £ 0.008 nmol/106 sperm
Mean £ S.E.
ATP
10°° nmol
3
254 s
24 L
1.5 -
1 L
5 -
0
0 5 10 20 60
minute

Time
3 TCAMHE X EDTA RN DR (36 11)
2B 1T B FREEN 7 ATP O 5
TCA, EDTA RINEDETIT KD ATPIEIZ 6057125
7ohEL.

Fi§- D ATP & & AFI b

ATP
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Ml b Z &Rl Eh,

TCA, EDTAMLPRZORSRE36BIIZB1T 5, ATP
BRSSO ATP OFERFI9 22 2L % X 3 1203 ¢.
ATPIE 7 7 7IRT & B Y —BHIZ b 72 Y s %
Gl

IN— T — VLB % 1T 5 72 %8 TREEOBIE % 175
TeAERTH4, 5, 6, TIORT. M4l3=E/S\—a—
WAL %47 o 72 L1281 5 ATP DR 2L % 7R
. WHIOATPIEZ 100 % & LT, —HEMEIZIEH
50 %I ELTWAE, hBHER LR 2ol
oK HTiE&EENL o7, —FKS, 6,
TIORT LI, 25~60%/5—T— VI OK 112, 60

120

100 1 o

80 o

60 o

20 IF

TIME minute

M4 ZR/S—a— VBN LD RS R LiEICBY
B AR VEATP OFERERYZE (L
ATPAEIZ 6073124072 ) s L 72,

®

120 - * A
AT P O/Q__M\é
100 - B
80 1 r
60 r
40 r
20 "
0
o 5 10 20 60
minute
TIME
(5 25~60%/S—a—LVEIZBT 59 AEATP Of%
AL

6057272 ) ATPIEDZALIZEED S o 72,
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~80 %/ ¥ — 2 — VIO TR, B I UOTEDOHTE
T, —WEfChAY, L Lcdes L, ATP
DOFEFERIIEAERON o7,

F7:, 3 IRLAZ36BIIZBIT A ATP DFERFITZL
1A & ATP IEERE & FETHAT L & ORISR ERET L 72,
B8 1%, ATPIREERE & T EBEOMRZ/RT.
M AR Z R L (p<0.0001), ATPHEEDH
Wiz, BPERRIEmEEICH -7 K9S
T XD ICATPIERIE & HE TR D, IEDAH
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&R L (p<0.0001), ATPIEANHWIIE, iR
FEDTER WIS & o 7o, KT, AN, RS-
EREIR & ATP I3 O B3 A S 2 AR R 13500 5
Nihoi.

£ =B

Y AE luciferin-luciferase SOt & FIH L T ATP il
HSTHE L 7 D), Gottlieb 5 (31987 4F, TCARLIE{% |2 bio-
luminescence assay % JAV 72 fff il 72 4% - ATP i

% %

120 = 120 — .

ATP ATP 0//Q,_g_.-—{>~——__~_____________~__6
ey O/Q’H\é - |
80 = 80 - -
60 - - 60 L
40 e 40 =
20 L 20 L
0 0

0o 5 10 20 60 g & LB 730 e
B ute
T|ME minute T|ME

6 60~80% S—a—LEIZHBIT 55 HMEATP D {7 ZRos—a— LBk D BsnkEIcBlg

bR | 2 AV RTE ATP OFERE 2L

6047120721 ATPIEDOEALIIRED S o7z, 6051272 ) ATPEDZALIZRED bl o /2

motility
% .IOO 1 m 1 " 1 1 1 1 1 1
90: (o] L
80 A
70
60-_
50 7
40
30
] G
20
10 ‘//(
0 T T 71 1 1 I
-5 0 5 10 15 20 25 30 35 40 45

ATPase activity

x10™* nmol/ml/minute

Y = 14.767 + 1.429 * X; RA2 = .548  p<0.0001

B8 ATPIREE M &K FEBZEORMR
WX TFOMBBGEERL (p<0.0001), ATPHEAMVIIL, T ESEIGVHEEIZH -7,
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concentration
6
x10 /ml

W DOATP = & i R

HAMNIRGE 41%82%

250 ) PO TP PO |
225
200
175
150 1
125 1
100 -
75
50 1
25 1

(o]

0 ®

(e]

q
0 23

=25 * L S S T
=5 0 5 10 15

ATPase activity
Y =-3.131 + 4.084 * X; RA2 = .609

L T L | % T . T ¥
20 25 30 35 40 45
x10™ nmol/ml/minute

p<0.0001

B9 ATPRFERE & 4T ORR
M ZIEDMBEREZ R L (p<0.0001), ATPIREAEVT L, HFIEREAEWEHIIZH - 7-.

ZHELTVAD, 5 3RS R B kD
Ca2+-Mg2+ dependent ATPase 2SH1E L4+ D ATP %
WL RET D72, FEFIZATP AL T 15
SEOWETT TIZATPERE L EqE L Tw
b, ZOZOREICHE S D ATPIZ TR THEFR
THIFNERO S D EE 2 SN, HET-lamE L
ATP 7R D UE % [IBFI24T 9 2 L ATATP#IlE -
HEL LA, ARIF AL, TCATHREOME &
ATP IR ORNEL ATV, S 5 IZATPYREEE
FHEA & LCTHIS 5 EDTA 2 30 L THF D ATP
g L7,

AL R EE 36 B0 ATPHIE EIX, 0.088 +0.017
nmol/106 sperm (0.457 £ 0.108 nmol/106 motile sperm)
T, EEHETH72) OATPEIIAEFREFIZBIT AL
BMEE 1TIT—F L vo, EBE L AR L7

B EEE LB TOATPEARICEL T, &
SELHMED DL, WMEDPEERE T EHEDOHC
1%, 1983 4E M Comhaire & )% 1992 4F @ Hofmann & 4
DL, BFED-)DATPETH L, HEEE
B DATPETHERTVE Db H L. 19944
McLaughlin &5 (3% SARAFHI T2 THEFEEIRISIK T &
DI L, BTHH)DATPRIIAZETH - 7-
EHE L, HBTEERE ATPEHEE DB IZEIRAS A
bNahofb LTWAED, THIIFBALZETF4
HF3 508 viET, F-AMEKEZ EOMEORE

AMIEDEELHLDOTELEVDLEERLTWSY,
—75, Gottlieb 513, 1 TEEIEOE VRHEIZHIT 5,
WH®7-0 OATPEAREIL, EEIEOM VK T2
AREWZ E2HELTHENY, EHEOS VT
W TOATPHEEREVOTIE WAL LT
V-

1992 4E Iwamoto & |2 boar D FEHE 2> & ¥ TEE) %
FHES 2 2 ol e L, ZhUdkEs) i L
THEDREN N 25+ 5 L # 2 51TV 5 dynein
ATPase DRHEHR|TH 5 L HE LTV 50, F721994
4F-Romac & 13§ T/ & IF# % O dynein ATPase |3,
METHEIVEWERELTWAED, TR 60HEH,
5, MTOATPE A= EAFTEEL, RS H
DR HHDTIE RV bEZ LA,

FWRDOATPEE, #H2) E DRRIZOWTE, W
CODOHEN S B, 1983 4F Comhaire 5 13, A5 1
mlBH7z) DATPRE, NAAY—F A b & DM
REEE LT 4985, ZHUEESE Irvine 59%°, Chan
510755 L7z & 912, M 1 mldh7zh OATPEDS
FEER R TIRE IR T 52 L12L 50 0DT
Hli ATPOBIEBED A T, BTOBEE% S5+
LHbETCATGTHBLELTWSE, TRHOEELE
DER < LT, Gottlieb 5 LODHED L H IZATP &4
B HHEIERTHH 720 O ATPAEIZHE | T O
BEZRODHLZEEEDN, Fr ORI T EHE
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DEIER T ORET O ATP & A BB ROV H
WHORFATPERERE LD S, KWHEIICH L L
PRy (VAN

8= 0 = VLI O FE TR BT B 451 ATP
GHEEL, BEOETATPEABIIEE AT
Tedpolzhy, N—a— VILEIZBIT 5 KEIZITEA
T LEINLIL2EET AL, KEOHTO
ATP G BAMEVEIIC B B 2 LB S .

Al DI A ORGT CIIBRERE L U —a -
WU THS T % B 2e L 4SS CLL ATP ASEERERY | 2
THIEDbhorz. T2 OREIZ400G6, 305D
BT L ) BB BES N, BRETRETH 7.
ZDATPIA M 1L, iR CEE R & EOHM
MR T, ATPEADDSHRWIEE T, AEICp<
0.0001) HF-HEA 5 <, M T EBEN T WENIZSH
o7z, ATPHAOEF & LT, MEPIcE =T
5 ATPSMREERDS, WAL 10 %D TCA, BX
2 mMEE D EDTA Tl a5 kih & e oo 72T Rk
PHEEIN, FL— MITHL2mMDEDTA, &
HZEMEH %352 10 %D TCA THEIZRIEFTE 2w
ATP I REEED, Kifi o7 F TRV
GHETLEIRET AL, JOFEE, BIoBRES
BEIR L BELERYNH L ENEZ LN

ATPo R, W TR DICE (L,
Na*/K+-Mg2+ ATPase, Mg2+ ATPase, Ca*-Mg?2*
ATPase,  EDHIONS. ZRTRELEZOFEF D
Ca2*-Mg 2 ATPase i 1EA%, IEHEDZNIIL LA E
W Z &, Btk hIkES N TV A 1112, 1984
4 Karacagil 513, #1720 T, HEhoO=H
IO ATP 53 fRBE#SE (Nat/K+-Mg 2+ ATPase, Mg2*
ATPase, Ca2-Mg2* ATPase) 75, AMLEE TIXAREIC
EEHLD DEVEREL T3 13, fFHIERDATP
SRR LI L OB E ST A D WD
& 1), 19854 D Ronquist 5 DS TlE, KW EEE
EHETFIZBWL T, MR o Ca2+-Mg 2+ ATPase {GTE
I, sperm penetration test |[ZJLBIT 519 & LTWwAH.
72, Z O L (105000 X g) TREIIRES
NEHELTVA1, THE DG SRRz
EORIMEEF R D ATP 73l S iGME & KT &
BAE AR S 72 2 L IZBRE L, S ST
NEBEEBbh,

REHLOEFIL, H830 HAWRESRFRBE
(T BV TREL.
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Adenosine triphosphate in human semen: correlation
with sperm concentration and motility

Hitomi Kanno, Yuzo Kinosita, Kazuo Saito,
Kazuhiko Sato, Akira Iwasaki and Masahiko Hosaka

Department of Urology, Yokohama City University School of Medicine, Yokohama 236, Japan

The seminal adenosine triphosphate (ATP) content was determined by bioluminescence after treatment
with 10 % trichloroacetic acid (TCA) and 2 mM disodium salt of ethylene diaminetetraacetic acid (EDTA).

The ATP concentration per motile spermatozoa showed a negative correlation to sperm motility (p < 0.05).
Time-dependent ATP decrease was measured in whole ejaculates and in percoll-treated spermatozoa up to
60 minutes. ATP concentration decreased rapidly in the former group, but remained unchanged in the latter
group, suggesting that some seminal factor participates in the instability of ATP. This may be due to the
residual activity of ATPase in seminal plasma which is not inactivated completely by 10 % TCA and 2mM
EDTA. The rate of ATP decrease was inversely related with sperm motility (p<0.0001), and sperm con-
centration (p < 0.0001).
Key words: spermatozoa, ATP, motility, concentration
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BT REHIILEERINTV A, RAEFRR
EZHELTBY, ZOERIIOVWTHRTHTL
72275 B DWW THRET L 72D THRE T 5.

HRE LT, EERIUNEE BEORICEE M
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