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AN ANTI-MOUSE SPERM MONOCLONAL
ANTIBODY (OBF13) AND ITS INHIBITORY
ACTIVITY ON FERTILIZATION

Masaru OKABE, Toshiyuki ADACHI, Hiroshi ODA,
Mitsuro YAGASAKI, Yasuhiro KOHAMA and Tsutomu MIMURA

Faculty of Pharmaceutical Sciences, Osaka University

Abstract: When in vitro fertilization of mouse ova was performed in a medium containing a

monoclonal antibody to mouse sperm (OBF13), zona penetration of sperm was not affected.

However, formation of pronuclei after sperm penetrated into the perivitelline space was complete-

ly inhibited by the addition of the antibody (at 2,000 times dilution of the ascite: approximately

1.0ug IgM/ml). The preincubation of ova with the ascite caused no decrease in the fertilization

rate. The fertilization inhibitory activity of the ascite disappeared by adsorbing the antibody with

mouse sperm. It was also demonstrated that passive immunization of OBF13 could reduce the

percentage of ova developing to the pronuclear stage in vivo.

(Jpn. J. Fertil. Steril., 33(3), 473—478, 1988)

Introduction

Membrane changes associated with sperm
capacitation have been detected using various
means including lectin®, chlortetracyclin®? and
monoclonal antibodies®*~®. However it is methodo-
logically difficult to prove that the detected
change represents a real physiological change
occurring on fertilizing sperm, since during incu-
bation some of the sperm may degenerate, and
only a few out of millions of sperm are actually
utilized for fertilization. These factors render
interpretation of experimental data difficult.

One way of studying the significance of mem-
brane changes detected by one of the above means
is to investigate the effect of antibodies or other
materials on sperm function.

A monoclonal antibody OBF13 which we
obtained attached to the entire surface of sperm
head which penetrated the zona pellucida but not
to fresh epididymal sperm?. In the present paper,
we attempted to investigate the role of the

antigen in fertilization by checking the effect of
OBF13 antibody on both in vitro and in vivo (via
passive immunization) fertilization of mouse ova.

Materials and Methods

Immunization Sperm were obtained from the
cauda epididymis of matured C57BL/6 mice in
phosphate buffered saline (PBS) and were washed
twice with PBS. Sperm (approximately 1x10°)
emulsified with Freund’s complete adjuvant and
Freund’s incomplete adjuvant were injected
intraperitoneally to female C57BL/6 mice on days
0 and 21, respectively. The third injection was
given on day 28 without an adjuvant (sperm were
suspended in PBS). The mice were sacrificed on
day 32 and their spleen cells were subjected to cell
fusion.

Preparation of hybrvidoma and proliferation in
ascite The basic medium used was Dulbecco’s
Modification of Eagle’s Medium (Flow Lab.) sup-
plemented with 100IU/ml of penicillin, 100xg/ml
of streptomycin (Flow Lab.), 1xg/ml of Fungizone
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(Flow Lab.), 80ug/ml of Gentacin (Shionogi
Pharm. Co., Ltd.), 2 X10~* M of 2-mercaptoethanol
(Nakarai Chem.) and 159 fetal calf serum (M. A.
Bioproducts). Cultivation was carried out under
5% CO, in air at 37°C.

The myeloma cell line P3U1 was a courtesy of
Fujisawa Pharmaceutical Company, Ltd. Approx-
imately 1X108 spleen cells from two immunized
mice were fused with 1x107 P3U1 cells by
dropwise addition of polyethylene glycol 4000.
Hybridomas were selectively proliferated in a
medium containing hypoxanthine, aminopterin
and thymidine (HAT medium). The indirect im-
munofluorescein staining method was employed
for the screening of hybridomas.

CBF1 (Balb/c x C57BL/6) mice were injected
with 0.5ml pristane (Sigma Chem.) intraper-
itoneally and 1x10® hybridoma (cell line OBF13)
were injected at least 14 days subsequently. The
OBF13 cell line took approximately 10 to 14 days
to grow and ascite fluid was removed when the
mouse showed sufficient abdominal swelling.
Ascites were then clarified by centrifugation and
were aliquoted in small volumes and preserved
at-80C.

In vitro fertilization In vitro fertilization was
performed using ddY closed colony mice. The
standard medium used for the experiments was
Toyoda’s medium'®. The amount of NaHCO; was
increased from 2.01 to 5.00g/l to bring the pH
level from 7.4 to 8.0, a value shown as more
suitable for in vitro fertilization of mouse ova in
our laboratory. The ova were obtained from 4-5
week old ddY mice injected intraperitoneally with
5 1. u. PMSG (Teikoku Zoki) 48 hr before adminis-
tration of 5 i. u. HCG (Teikoku Zoki). The mice
were Killed 14-16 hr after HCG injection and the
ova in cumulus cells were recovered by punctur-
ing the ampullar portion of the oviduct with a
needle. The collected ova were washed twice with
10ml medium. In order to avoid a difference in
fertilizing ability of ova from test tube to test
tube, ova from approximately 10 females were
incubated in the medium for 10 min with occa-
sional agitation, which caused the ova to separate
from one another (while still remaining covered
by cumuli). The ova were mixed thoroughly and

INHIBITION OF MOUSE FERTILIZATION
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dispensed into 6-10 tubes (each containing 20 to 30
ova). The spermatozoa were obtained from the
cauda epididymis of mature ddY mice (weighing
35-40g) by dispersing into 2ml of Toyoda’s
medium. Sperm suspension (40 1) was added to
the ova deposited in 0.4 ml of medium (the final
sperm concentration was approximately 1.0-1.5 X
10%/ml) and was incubated under 5% CO, in air at
37°C. At the end of the 90 min incubation, ova
were treated with hyaluronidase for 5 min and
were assessed for sperm penetration into the zona
pellucida under a phase contrast microscope.
When sperm penetration was examined after 5 hr
of incubation, the ova with two pronuclei were
counted together with the sperm still remaining in
the perivitelline space.

Adsorption of OBF13 by mouse sperm Sperm
were obtained in PBS from the epididymides of
ddY mice (and Wistar rats) by squeezing them
between a pair of fogged slide glasses. Epididymal
debris was removed by filtration through a
Kimwipe. The sperm were then treated with 0.
02% sodium deoxycholate in PBS for 1 hr at 4°C
to enhance their reactivity to OBF13. After being
washed 4 times with saline, to approximately 1.
0x10® of thus prepared sperm, 50 g liters of
OBF13 ascite (diluted 100 times with saline) was
added and incubated for 1 hr at 4°C. After the
centrifugation (1,200g <10 min), the supernatant
(containing absorbed ascite) was further diluted
with Toyoda’s medium to give a 1/10,000 final
ascite concentration and was used for in vitro
fertilization.

Characterization and quantitation of wmonoclonal
antibody The class of OBF13 was determined
from the culture supernatant using a monoclonal
antibody kit (Miles Lab.). Quantitation of the
immunoglobulin was carried out by employing an
IgM radial immunodiffusion kit (Miles Lab.). The
ascite was diluted to an appropriate concentra-
tion and was applied to the plate.

Passive immunization Ascite preserved at—80°C
was thawed and diluted with an equal volume of
PBS, pH 7.4. Immunoglobulin was precipitated by
adding (NH,),SO, to a concentration of 1/3 satu-
ration and was collected by centrifugation (12,
000g %< 30 min). The precipitate was dissolved in a
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Table 1. Effect of monoclonal antibody OBF 13 on sperm penetration into zona pellucidae i vitro

Dilution No. of Total no. of Ova with sperm
of ascites experiments ova examined in PVSa (94)»
- 9 209 65+7.7
1/10000 9 214 66+6.2
1/2000 9 211 51+7.2
1/400 9 201 51+9.5
1/80 9 220 55+6.7

a) PVS: perivitelline space
b) All values represent mean + S.E.

Table 2. Effect of monoclonal antibody OBF 13 on sperm-egg fusion in vitro

Dilution No. of Total no. of Ova with male and female
of ascites experiments ova examined pronuclei® (%)
= 9 210 59+11.2
1/10000 9 223 1743.8**
1/2000 9 202 0
1/400 9 214 0
1/80 9 221 0
1/10000 ; absorbed® with
mouse sperm 4 79 42+16.1
rat sperm 4 77 B£3.3**

a) All values represent mean + S.E.
b) See materials and methods.
Significantly different from control : **p<0.01

small amount of PBS. After dialysis against PBS
at 4°C, the sample was centrifuged again (12,
000g x 30 min) to remove undissolved materials,
and was then used for passive immunization.
Female ddY mice (4 to 5 weeks old) were
maintained in a room kept dark from 20:00 to 8:00.
The mice were subjected to the procedure to
cause superovulation as described above. Immedi-
ately after the HCG injection (19:00), OBF13 was
administered intraperitoneally (30mg protein/ani-
mal). As a control, an immunoglobulin fraction
prepared in the same way from normal mouse
serum was administered. A matured male mouse,
proven fertile, was paired with two female mice.
The next morning, the female mice were assessed
for the formation of a vaginal plug, and were
sacrificed at 15:00. Ova were recovered from the
ampullar portion of the oviduct by puncturing the
oviduct wall with a needle. Following the hyalur-

onidase treatment, ova were assessed for fertiliza-
tion under phase contrast microscopy.

Statistics Student’s t-test was employed to assess
the significance of differences between the mean
values for the control group and the sample ad-
ministered group.

Results

Effect of OBF13 antibody on the zona penetration
in vitro OBF13 was classified as an IgM anti-
body, and the concentration of IgM in the ascite
used was estimated as 2.0 mg/ml.

The effect of OBF13 on fertilization was inves-
tigated in an in wvitro system. Ascite collected
from OBF13 proliferated mouse was diluted 80,
400, 2,000 and 10,000 times with Toyoda’s medium,
and in vitro fertilization was performed in the
existence of the antibody (each tube contained
25ug, 5.0ug, 1.0ug, 0.2ug IgM/ml, respectively).
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The average zona penetration rate of 9 indepen-
dent tests without the ascite was 65+7.7%, and
ascite added groups showed from 51+9.5% to
66+6.2%. No significant difference between any
of the two groups was detected, and no agglutina-
tion or inhibition of sperm motility was observed
by the addition of the OBF13 antibody(Table 1).

Effect of OBF13 on the pronuclei formation in
vitro In the next experiment, we studied the
effect of OBF13 on sperm-egg fusion. In the con-
trol group (without OBF13), we observed that an
average of 59+11.2% of the ova proceeded to the
pronuclear stage after 5 hr of incubation. In the
medium containing 1/10,000 ascites, however, the
number of ova in the pronuclear stage was signifi-
cantly low (17 £3.8%: P<0.01). The inhibition was
complete in the medium containing 1/2,000 ascite
(1.0g IgM/ml). However, the inhibition activity
disappeared when the ascite was previously ad-
sorbed by mouse sperm. Since OBF13 did not
cross react to rat sperm, the same adsorption
procedure using rat sperm caused no loss of ferti-
lization inhibitory activity (Table 2).

The direct effect of ascite on ova was also

investigated. Ova preincubated with 1/1,000 dilu-
tion of the ascite were washed and introduced to
sperm. No decrease in fertilization rate was ob-
served (Table 3).
Effect of passive immunization on fertilization in
vivo We investigated whether or not the fertili-
zation inhibitory activity of OBF13 was also
effective in vivo.

Female mice received immunoglobulin fraction
prepared from normal mouse serum or that of
OBF13 ascite. In the control group, almost all the
ova recovered 10 hr after mating were found to be
at the pronuclear stage. In the immunized group,
the percentage of pronuclear stage ova was
reduced significantly.

It was noteworthy that, in the control group,
few supplemental sperm were found in the peri-
vitelline space of the ova, while in the OBF13
immunized group, the majority of ova had as an
average 2.7 supplemental sperm in their perivitel-
line spaces (Table 4).
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Discussion

The importance of the interaction of sperm
membrane and zona pellucida has been reported
by several authors''~'®. Moreover, certain mono-
clonal anti-sperm or anti-zona antibodies are
known to inhibit zona penetration.®~"'*!®_ Never-
theless OBF13, which appears to attach to the
entire head of capacitated sperm®, did not inhibit
zona penetration. However, pronuclear formation
of zona penetrated sperm was significantly inhib-
ited by the antibody. Although it was not clear
whether the OBF13 blocked the binding of sperm
to the vitellus or sperm-egg fusion, the inhibition
of the fertilization by OBF13 seemed to be
restricted to a certain stage of fertilization.

One of the events occurring in the fertilized egg
is a release of the cortical granules positioned
beneath the plasma membrane, which is known as

“zona reaction”!®

. This phenomenon prevents
further sperm from penetrating the zona pel-
lucida. Although little is known about the
sequence of events after sperm penetration, the
significantly large number of sperm found in the
perivitelline space in the existence of the antibody
clearly established that OBF13 blocked the proc-
ess preceding zona reaction.

Saling et al. (1985b) also reported monoclonal
antibodies which were thought to block sperm-
egg fusion. However, the nature of the antigens
recognized by OBF13 and by Saling ef al.’s anti-
bodies (N29 and N37) are apparently different.
OBF13 reacted to the entire surface of sperm head
which penetrated the zona pellucida®, while N29
attached to the equatorial segment and N37
attached to the equatorial segment and the tail.
Moreover, OBF13 did not react to fresh sperm.
This suggested that the antigen was specifically
expressed on capacitated sperm.

As far as we tested, detection of the antigen on
nitrocellulose paper after western blotting was
not successful. The antigen was no longer detect-
able after treatment with 0.0195 SDS by enzyme
linked immunosorbant assay and by indirect im-
munofluorescein staining on sperm and in the
treated buffer.

In the passive immunization experiment, the
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Table 3. Effect of pretreatment with OBF 13 on the fertility of ova in vitro

T o No. of Total no. of Ova with male and female
reatment® R . .
experiments ova examined pronuclei® (%)
4 77 72.4+10.2
Mouse normal serum 3 47 69.0+ 9.0
OBF 13 ascite 4 67 60.7 +10.7

a) Ova collected from oviducts were preincubated in the medium containing 1/1000 OBF 13 ascite or mouse
normal serum for lhr at 37°C. The ova were then washed 3 times by transferring them into a fresh me-
dium. Following the pretreatment, ova were subjected to i vitro fertilization.

b) All values represent mean + S.E.

Table 4. Effect of monoclonal antibody OBF 13 on mouse fertilization i vivo

No. of ova No. of ova in No. of ova in Mean + SE. of supplemental OBF 13 antibody
Parals recovered zona penetrated pronuclei forming sperm found in PVS® of in the serum®’
stage (%) stage (%) ova in
pronuclei forming stage

Control-1 1 0( 0 11(100) N.D. —

Control-2 8 0( 0 8 (100) N.D. -

Control-3 9 0( 0 9 (100) 0.1+01 -

Control-4 8 3(37.5) 5(62.5) 0 -

Control-5 3 0(C 0) 3(100) 0 -
Mean + SE. 78+ 13 (0.6 + 0.6) (92.5 + 7.5) 0.1 012 = 17)

OBF 13-1 12 6 (50.0) 4(33.3) N.D. +4++

OBF 13-2 9 2(222) 7(77.8) N.D. ++

OBF 13-3 9 2122.2) 6 (66.7) N.D. + 5+

OBF 13-4 9 0(C 0 9(100) 27+08 +++

OBF 13-5 18 6 (33.3) 12 (66.7) 21+04 g

OBF 13-6 8 1(12.5) 4(50.0) 0.8+ 038 ++
Mean + SE. 108 + 1.5 (234 + 7.0)* (65.8 + 9.3)* 2.1 + 0.4Y** (n = 25)

a) PVS: perivitelline space

b) Value represent mean + S.E. calculated by combining all the results.

c) Sera were diluted 1000 times with PBS supplemented with 10% newborn calf serum and were subjected to indirect
immunofluorescein staining. The intensity of the staining was compared to that of obtained using supernatant of
OBF 13 culture medium “—"; no reaction, “+ +" ; equal to OBF 13 culture supernatant, “+ + +" ; stronger. Signifi-
cantly different from control : *p<0.05; **p<0.001
N.D.: Not detected

fertilization inhibitory activity was not as potent do not know whether the same kind of antigen
as shown in the in vitro system. However, the detected by OBF13 in mouse exists in other
zona penetrated sperm of immunized mice could mammalian sperm. The fact that the blockage of
react with FITC-AMIg. This suggested that the a single epitope caused the reduction of fertiliza-
transition of OBF13 from serum to oviduct fluid tion suggested the possibility of the antigen for
took place. contraceptive use.

As far as we tested, OBF13 did not cross react
with human, rat, guinea pig or rabbit sperm. We
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INHIBITION OF FERTILIZATION IN THE HAMSTER
BY GOLD SODIUM THIOMALATE,
A HYALURONIDASE INHIBITOR

Kahei SATO

Laboratory of Animal Reproduction, College of
Agriculture and Veterinary Medicine, Nihon University

Abstract: In the present study, the effect of gold sodium thiomalate (GST), an inhibitor of
hyaluronidase, on fertilization in the hamster was investigated. Using hamster epididymal sper-
matozoa treated with GST (25-200 xg/ml), in vitro fertilization was blocked at the level of the
zona pellucida of cumulus-intact or cumulus-free eggs. In cumulus-intact or cumulus-free eggs
treated with GST (25-100 xg/ml), also, in vitro fertilization was inhibited at the level of the zona
pellucida. In vitro fertilization was also reduced (from 100% to 0%) by 1000 ug/ml added to an

epididymal sperm suspension before artificial insemination into the uterus.

(Jpn. J. Fertil. Steril., 33(3), 479—482, 1988)

Introduction

In mammals, spermatozoa must undergo
capacitation and the acrosome reaction before
penetrating the zona pellucida?. It is considered
that after capacitation hyaluronidase is released
from sperm head? and this enzym disperses the
cumulus cell layer®. Hyaluronidase inhibitors
have been reported to inhibit fertilization in
mammals*® and also, the antifertility of its in-
hibitors is expected, as contraceptive angents.
While, hyaluronidase inhibitors are good tool for
analysis of a role hyaluronidase in fertilization.
At the present time, the information necessary for
the role of hyaluronidase in fertilization of mam-
mals was very few. The present study was perfor-
med preliminary to examine the effect of gold
sodium thiomalate (GST), a hyaluronidase in-
hibitor, on i vitro and in vivo fertilization in the
hamster.

Materials and Methods

in vitro fertilization
Spermatozoa were collected from the distal

epididymis of male golden hamsters and the
motile spermatozoa were isolated using the
methods reported previously®. The regular
medium for sperm incubation and iz vitro and ix
vivo fertilization was a modified Tyrode’s solu-
tion (mMTALP)”. The original medium contains 15
mg/ml bovine serum albumin (BSA), but for this
study we used 5 mg/ml BSA because the result of
preliminary experiments indicated enough fertili-
zation rate in mTALP with low concentration (3-5
mg/ml) of BSA. All media used were prepared
immediately before use. GST (Shionogi Phar-
macuetical Co.) was dissolved in the regular
medium at various concentrations. In order to
induce sperm capacitation, spermatozoa were
incubated in the regular medium for 3 hours under
5% CO; in air at 37°C. After sperm incubation, the
spermatozoa were added into medium containing
various concentrations of GST and incubated 15
minutes. A dish containing the regular medium
with the sperm suspension was incubated as the
control. In order to induce superovulation, adult
females were injected intraperitonealy with 30 IU
pregnant serum gonadotropin (PMSG, Teikoku
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Zoki Co. Ltd.) in the morning fo Day 1 of the
estrous cycle followed by an intaperitoneal injec-
tion of 20 IU human chorionic gonadotropin (hCG,
Teikoku Zoki Co. Ltd.) 52 hours later. About 15
hours after hCG injection, females were killed and
their oviducts was removed. The ampullary por-
tion of the oviduct was broken in the medium
with fine sharp needles. Eggs obtained had com-
pact cumulus masses and in some experiments the
eggs were freed from the cumulus cells with 0.1%
hyaluronidase solution for 7-10 minutes. In
another experiment, the effect of GST on the
fertilizing ability of the eggs was examined.
Cumulus-intact and -free eggs were incubated in
the medium containing various concentrations of
GST for 15 minutes and then the eggs were
washed with fresh medium. After washing, the
eggs were used for in vitro experiements.
in vivo fertilization

Epididymal spermatozoa were used. The sper-
matozoa were suspended in the regular medium.
An aliquot of the sperm suspension was added to

INHIBITION OF FERTILIZATION BY GST
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the fresh or GST-added medium and the final
sperm concentration was adjusted to 3-5 x 107/ml.
For artificial insemination, adult females were
superovulated by intraperitoneal injection of 30
IU PMSG followed by 20 IU hCG intraperitoneal
injection 54 hours later. At 6 hours after hCG
injection females were anethetized with sodium
pentobarbital (Abott Co. Ltd.) and low midline
incision was made so that the junction of the
uterine horn could be located and manipulated.
Then each horn was ligated to close the cervix to
transuterine migration of spermatozoa®. After 0.
2 ml of the sperm suspension was injected into
each horn, one horn receiving the spermatozoa in
saline, and the other horn receiving the spermat-
ozoa treated with GST. At 12 hours after insemi-
nation, females were killed and their oviducts
were broken in the medium. Eggs were assessed
for fertilization, as described in i vitro fertiliza-
tion.

Table 1. Effect of gold sodium thiomalate on fertilizing ability of hamster sperm in vilro

Cumulus-free eggs

Cumulus-intact eggs

Inhibitor -
COnCEntration No. of No. of Mean % No. of No. of Mean %
(peg/ml) eggs €ggs €ggs €ggs
‘ examined fertilized fertilized examined fertilized fertilized
0 55 55 100 26 26 100
25 64 24 37.5* 53 23 43.4*
50 99 29 29.3* 48 16 33.3*
100 84 19 20.7* 50 16 32.0*

% Significantly different from control, P<0.01

Table 2. Effect of gold sodium thiomalate on in vitro fertilization of hamster eggs

Cumulus-free eggs

Cumulus-intact eggs

Inhibitor
e e No. of No. of Mean % No. of No. of Mean %
(ug/ml) €ggs ) egg?l o €ggs ' egg§_ .
examined fertilized fertilized examined fertilized fertilized
0 52 52 100 24 24 100
25 58 15 25.9* 43 11 25.6*
50 32 7 21.9* 53 9 17.0*
100 77 11 14.2* 45 6 13.3*
200 21 0 0 * 23 0 0 *

% Significantly different from control, P<0.01
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Results

n vitro fertilization

The fertilizing ability of hamster spermatozoa
treated with GST was shown in Table 1. When
inseminated with spermatozoa treated with GST
and then examined 3 hours later, iz vitro fertiliza-
tion of cumulus-intact hamster eggs was signifi-
cantly inhibited by GST at concentrations of 25,
50, and 100 pg/ml (P<0.01), and prevented by 200
ng/ml. The effect of GST was apparently not
related to blockage of cumulus penetration by the
spermatozoa since the cumulus cells were disper-
sed in all dishies within 20 minutes of insemina-
tion. Furthermore, fertilization of cumulus-free
eggs was significantly inhibited bt 25-100 g/ ml.
This inhibition showed clearly to be preventing
fertilization at the level of the zona pellucida.

The possibility that GST directly affects the
zona pellucida was examined by exposing
cumulus-free and zona-intact eggs to GST for 15
minutes and then washed them in fresh medium
before insemination with the control spermat-
ozoa. Results obtained were presented in Table 2.
Fertilization was affected. Concentrations of 25-
100 x#g/ml of GST, however, inhibited fertilzation
(P<0.01).

An aliquot of sperm suspension was removed
and examined by the phase-contrast microscope
at hourly intervals after the start of sperm incuba-
tion. A drop of the sperm suspension was placed
onto a slide glass, and the percentage of motile
spermatozoa and of the acrosome reacted sper-
matozoa among 100 motile spermatozoa was
determined. The inhibitory effect of GST was not
due to toxicicity. The percentage of sperm
motility decreased with the advancement of the
incubation time, and the acrosome reaction in-
creased gradually with incubation times.
in vivo fertilization

Results of fertilization /n vivo were shown in
Table 3. At 6 hours after artificial insemination,
all eggs were collected from oviducts of females
were fertilized. At concentration of 200-100 xg/ml
GST inhibited fertilization in the oviducts of
superovulated hamsters. However, the inhibitor in
low concentration (50-100 xg/ml) could not block
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Table 3. Effect of gold sodium thiomalate on i»
vivo fertilization in the hamster

Inhibitor No. of No. of Mean %
concentration eggs eggs
(pg/ml) examined fertilized fertilized
0 27 27 100
50 21 20 95.2
100 21 21 100
200 23 19 82.6%
400 25 4 16.0**
800 23 4 17.4**
1000 12 0 0

% Significantly different from control, P<0.05
* % Significantly different from control, P<0.001

fertilization.
Discussion

In the present study, GST inhibited fertilization
in vitro and in vivo in the hamster. Under in vitro
conditions, the concentration of 200 pg/ml was
sufficient to present fertilization in cumulus-
intact or comulus-free eggs. A similar result has
been reported by Perreault et al®, using sodium
aurothiomalate, a hyaluronidase inhibitor.
According to them, sodium aurothiomalate blocks
in wvitro fertilization of cumulus-intact and
cumulus-denude eggs. The results indicate clearly
that their inhibitor blocks ix vitro fertilization at
the level of the zona pellucida. In present study,
GST inhibited fertilization of cumulus-free eggs.
This result also suggests that the blockage of in
vitro fertilization of hamster eggs by GST is at
the level of the zona pellucida. It is accepted
generally that hyaluronidase in fertilization i»
vivo is to facilitate passage of spermatozoa
through the hyaluronic acid matrix of the
cumulus®. However, from this finding and results
of Perreaults et al®, the possibility that hyalur-
onidase involves in zona penetration of spermat-
ozoa is clearly evident. GST can block zona
penetatation of spermatozoa in several ways. An
acrosome proteolytic enzyme, acrosin, is known
to act for zona penetration of spermatozoa. GST
may block fertilization by its non-specific adverse
effect on spermatozoa. However, no such effect
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was evident because the acrosome reaction
proceeded normally and sperm motility was simi-
lar in treated and untreated spermatozoa. Also, it
is considered that the antifertility effect of GST
may be due to its hyaluronidase inhibiting prop-
erty. Finally, GST may act by inhibiting other
acrosomal enzymes which are required for zona
penetration, although there is presently no evi-
dence in the literature which supported this idea.

In vivo fertilization also was inhibited by GST
in the present study. Fertilization was inhibited at
200-1000 xg/ml of GST but actual amount of the
inhibitor reaching at the site of fertilization was
unknown. Perhaps, the inhibitor at the site of
fertilization where the amount of the inhibitor
required to block fertilization would be quite
small because very few spermatozoa actually
reach the ampulla.

The antifertility effect of GST indicates that
hyaluronidase may play some other role in fertili-
zation of hamsters in addition to its role of cumu-
lus penetration, and that zona penetoration may
be depend upon the action of other acrosome
enzymes in addition to acrosin.
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CONCENTRATION OF GONADOTROPINS AND SEX
STEROIDS IN BOVINE FOLLICULAR FLUID
DURING ESTROUS STAGES
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Laboratory of Animal Reproduction,
Faculty of Agriculture, Tohoku University, Sendai.

Abstract: Concentrations of gonadotropins (FSH and LH) and sex steroids (estradiol-178: E2
and progesterone: P4) were estimated in bovine follicular fluid (BFF) after the ovaries and
follicular sizes are classified according to their estrous cycle.

The ovaries were obtained from 44 cows at a slaughter house and the diameter of the ovarian
follicles was measured.

The stage of the ovaries was classified by the shape and consistency of the corpus luteum as
Stage 1 (early luteal phase), Stage 2 (late luteal phase), Stage 3 (regressing luteal phase) and Stage
4 (follicular phase). The follicular size was classified into 4 categories according to the maximum
diameter (cm) as the following F (<0.5), F(0.5— <1.0), F(1.0— <1.5) and F(= 1.5). Concentrations
of the hormones were determined with radioimmunoassay.

The concentrations of FSH and LH in BFF were 1—5ng/ml and 0—0.5ng/ml, respectively
regardless of follicular size and stage of the estrous cycle.

E2 concentrations at the early luteal phase were low in F (0.5— <1.0) and the concentration
present in the active luteal phase increased with the size of follicle. P4 concentrations were
variable in any follicular size regardless of stage.

When hormone levels were pooled and calculated according to follicular size regardless of
stage, FSH levels remained almost constant in each size of follicle, and E2 levels increased with

follicular development. P4 levels were highest in F (0.5— <1.0).

(Jpn. J. Fertil. Steril., 33(3), 483 —487, 1988)

Introduction

In several studies, the concentrations of sex
steroids in bovine follicular fluid (BFF) have been
correlated with the stage of follicular develop-
ment in ovaries obtained from an abatoir**.

Henderson et al? originally estimated the con-
centrations of gonadotropins and sex steroids in
the same experimental procedure. They did not,
however, classify the stage of the estrous cycle,
but only classified the size of follicle.

The aim of this report is to estimate the concen-
trations of gonadotropins and sex steroids in the
same experimental category after the ovaries are
classified according to their estrous stage.

Materials and Methods

Collection of BFF

Ovaries were obtained from 44 cows consisting
of Japanese Blacks and Holsteins at a slaughter
house and carried to the laboratory in a jar with
ice inside.
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They were weighed and the diameter of the
follicles was measured with a calipers within 2
hours after collecting the ovaries.

BFF was aspirated with a syringe, the fluid
volume was measured, and the volume obtained
was regarded as “follicular volume.”

Fluid from the follicles of ovaries less than
0.5cm in diameter was pooled in a container and
all other fluids were pooled separately. All of the
fluid was stored at —60°C until assayed.
Categorization of estrous cycle stage.

The stage of the ovaries was classified by the
shape and consistency of the corpus luteum when
collected according to Ireland et al’.

Stage 1 (early luteal phase), Stage 2 (late luteal
phase) Stage 3 (regressing luteal phase), Stage 4
(follicular phase)

Classification of follicles

The follicle size was classified into 4 categories
according to the maximum diameter (cm) of the
follicle protruding from the surface of the ovary,
which is represented as the following: F (<0.5), F
(0.5—<1.0), F(1.0—<1.5), F (=1.5).

To determine the correlation between a given
diameter of a follicle with its volume, the diame-
ter and the cube root(3 )of the volume were
plotted in the X and Y axis, respectively.
Radioimmunoassay of hormones in BFF

Concentrations of FSH, LH, estradiol —178 (E2)
and progesterone (P4) were determined with
radioimmunoassay.

Assay of FSH and LH was made with the
double antibody method using [odine-125.

In FSH assay, the pure hormone for iodination
(b-FSH) and antiserum (b-FSH-HS-2-17) supplies
by Dr. K. W. Chen (Manitoba Univ., Manitoba,
Canada) were used.

FSH-LER-1596-1, which was supplied by Dr. L.
E. Reichert (Albany Medical College, New York,
U. S. A) was used as a reference standard.

In LH assay, LER-1702 and LH-B-10 from Dr. L.
E. Reichert were used as iodination material and
reference standard, respectively. GDN-15 was
used as anti-LH serum, and was supplied by Dr. G.
D. Niswender (Colorado Univ., Colorado, U.S.A.).

The minimum detectable doses in both FSH
and LH assays were 0.2ng/ml. The coefficient of
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variations of inrea and interassay were within
189% in both assays.

2, 4, 6, 7-3H-estradiol -178 and 1, 2, 6, 7-3H-
progesterone were used as radioactive standards.
The antiserum of E2 and that of P4 were supplied
by Teikoku-Zoki-Co. and Dr. Y. Hasegawa,
Gunma Univ., respectively.

Both hormones were extracted with ether and
recovery was over 909%.

Minimum amounts of detectable E2 and P4
were 1 and 10pg per tube, respectively. Coeffi-
cients of variation of intra and interassay were
within 59, each.

Statistics

The concentrations of follicular hormones were
compared among follicular sizes and among
estrous stages.

Differences between the means of samples of
more than 2 correlated groups were examined for
significance by Duncan’s multiple range test.

Also, in order to compare our data on concen-
trations of follicular hormones with those of
Henderson et al?., 95% confidence limit was
calculated by pooling on follicular size regardless
of sexual stage.

Results

Classification and weight of ovaries

The collected ovaries were classified according
to the stage of the estrous cycle. Seven cows were
found to be in Stage 1, while Stage 2 had 21 cows
and Stage 3 contained 5 cows.

The weights (g.£s. e.) of the ovaries ipsilateral
to the corpola lutea were 8.7+1.4, 11.84+0.7 and
12.6+1.3 and the contralateral ovaries were 6.1+
0.6, 7.3+05 and 7.7+1.1 in Stage 1, 2 and 3,
respectively. Weights of ovaries with medium or
large follicles were 8.7+0.5, while the ovaries of
the opposite side were 5.8 +1.4.

Follicular diameter and volume

Follicles with diameters of 0.3 to 2.7cm were
measured and plotted using diameter as the X
axis and¥ of the follicular volume as the Y axis
to obtain a linear regression curve.

The formula showed Y =4.39X+4.28

Linearity was recognized by F-analysis (P<
0.01) in a confidence limit of 95%:
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Table 1. Concentration of various hormones in BFF (ng/ml)

Diameter Ovarian Condition
Hormone of (cm)
follicles Stage 1 Stage 2 Stage 3 Stage 4
FSH <0.5 3.5+0.9=(5) % 3.7+ 0.7 (10) 3.5 (1)
0.5—<1.0 2.7+0.6 (3) 0.8 (12) 2.5H0:5  (5) 45+ 3.0 (3)
1.0—<15 1.0 (1) 5209 (9) 20+ 1.0 (2 5% L3 (2)
=15 1.1 (1) 3.3+ 09 (4) 20+ 1.0 8) 32+ 1.2 (3)
LH <0.5 0.3+0.1 (9) 0.4+ 0.2 (15) 0.0+ 0.0 (7)
0.5—<1.0 0.5+0.3 (3) 0.9+05 (12) 0.2+ 0.3 (5) 0.2+ 0.2 (3)
10==15 0.0 (1) 0.1+01 (8) 05+ 0.0 {2) 0.0+ 0.0 (2
=15 0.0 (1) 0.0+ 00 (4) 02+ 0.2 (3) 0.3+ 03 (2)
E2 <0.5 7.5+0.5a (4) 7.1+ 1.7b (9) 143+ 42 (5) 30.2 (1)
0:5—<1.0 1.4+0.7ac(3) 256+ 9.8 (4) 47.8+19.3 (6) 9.6+ 3.2c (3)
1.0—<15 123.6 (1) 25.7+ 98 (4) 24.7+22.0 (2) 332+19.3 (2)
=15 4.2 (1) 75.4+31.9b (3) 53.0+30.1 (2) 35.0+17.5 (3)
P4 < (.5 13.8+58 (7) 183+ 3.2 (8) 44.1+28.1 (9) 27.5 (1)
0.5—-<1.0 44423 (2) 45.2+105 (11) 47.8+19.3 (6) 17.3 (1)
10-<«15 0.2 (1) 341+189 (9) 195+ 6.9 (2) 123+ 6.9 (2)
=15 197.6 (1) 38.0+24.7 (3) 50.1+31.8 (3) 8.3+ 3.0 (3

#Mean + SE.

* Number of follicles

Stage 1: early luteal phase

Stage 2 : late luteal phase

Stage 3 : regressing luteal phase

Stage 4 : follicular phase

The same letters signify a statistical difference.
a,bc..... P<0.01

Yo = 2.00v/0.064+0.23(X—0.91)2

When diameter values were adapted to the
above formula and cabed, diameters of 0.5, 1.0,
1.5, 2.0 and 2.5cm corresponded to fluid volumes
of 0.27, 0.65, 1.28, 2.23, and 3.55 ml, respectively.
Hormone concentrations of BFF durving the
estrous cycle stage
Results are shown in Table 1.

FSH values: There was no significant differ-
ence among the follicular sizes at each stage or
among the different stages of each follicular size.

LH values: Mean values were near or below
detectable amounts regardless of any follicular
classification.

E2 values: F (0.5— <1.0) showed significantly
lower concentration than F(<0.5) at Stage 1 (P<
0.01). E2 was higher in F (= 1.5) than in F (<0.5)

at Stage 2 (P<0.01). When E2 values of the same
size of follicles were compared among stages, the
values of F (0.5— <1.0) at Stage 1 were lower than
those at Stage 4 (P<0.01).

P4 values: Since variation was great among P4

values at each stage or at each follicular size, the
comparison of various values revealed no signifi-
cant difference.
Hormone concentrations of BFF with the same
criteria of follicular size vegardless of sexual stage.
Results are shown in Table 2. Both FSH and LH
values showed a similar tendency in the classifica-
tion according to estrous cycle, that is FSH values
remained in a small range and LH stayed very
low or near minimum detectable amounts.

In E2 levels, F (<0.5) showed lower values than
F (0.5—<1.0) (P<0.01) and F(=1.5) (P<0.05).
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Table 2. Concentration of various hormones in
BFF (ng/ml) with a 95% confidence limit
obtained by combining data of all follicle

GONADOTROPINS AND SEX STEROIDS IN BFF

sizes

Hormone  Diameter  95%
of (cm) confidence
follicles limit

FSH <05 3.8#( 3.0— 4.5)
0.5—<1.0 34 (25— 4.0)
1.0—<1.5 39 (30— 5.0
=15 28 (15— 4.0)

LH <0.5 0.2 (00— 0.5
0:5—=<1.0 0.2 (00— 1.0
LO—<1.5 0.1 (00— 0.5)
=15 0.1 (0.0— 0.5

E2 < 05 10.8 ( 6.7—16.1)d, e
05—<1.0 391 (14.4-82.6)d
1.0—<15 302 (13.9-52.4)
>1.5 386 (13.6—69.8) e

P4 <0.5 26.3 (18.5—-35.8) f
05—<1.0 50.6 (23.4—104.5)f
1.0—-<15 26.8 ( 4.3—81.4)
=15 22.3 (35—86.9)

# Mean value of hormones

The value in parenthesis means a confidence limit.

The same letters signify a statistical difference.
d, f...... P<0.01

P4 levelsin F (0.5— <1.0) were higher than F (<
0.5) (P<0.01).

Discussion

The weight taken of the ovaries which
contained corpora lutea and those taken from the
side containing the larger follicles increased over
those of the opposite side.

The weight of ovaries containing the corpus
luteum tended to increase steadily from the early
luteal phase to late or regressing luteal phase,
indicating an enlargement of corpus luteum.

A linear correlation between the diameter and
the cube root of the volume of the follicle existed,
making it possible to compare this result with
others in which either a diameter or a volume was
described by applying values to this formula.

BAGESEE 33%3%

When the classification of ovaries was made
according to the estimated estrous cycle, FSH
levels remained relatively constant regardless of
the cyclic stage or follicular size.

The FSH levels were equivalent to basal
peripheral levels, which was previously reported
by the authors®.

This finding shows that FSH exists in BFF in
similar concentrations to peripheral blood.

E2 and P4 levels in BFF were very variant in
contrast to gonadotropin levels. Since follicular
E2 was synthesized by healthy granulosa cells
through stimulation of FSH, and since P4 was
produced by atretic or degenerated granulosa
cells®, the variation of these hormone levels may
indicate that follicular atresia or degeneration
occurs regardless of cyclic stage or follicular size.

E2 levels increased with follicular size in the
active luteal phase and decreased in F (0.5— <1.0)
in the early luteal phase. The inclination that E2
levels in BFF increase with follicular size in the
active luteal phase corresponds with the finding
of previous reports"®”. But the reason why E2
levels were lower in F (0.5— <1.0) in the luteal
phase is not clear.

P4 levels were variant but did not significantly
change with the follicular size in any stage, and
this corresponds with the previous reports®”.

When hormone levels were pooled and calcu-
lated according to follicular size regardless of
estrous stage, FSH levels remained almost con-
stant in each size of follicle, and E2 levels in-
creased with follicular development. These
results agree with those of Henderson et al?,
which suggests that estrogen synthesis was made
through relatively constant FSH levels.

P4 levels were highest in F (0.5— <1.0). This
suggests that atresia or degeneration increased in
this follicular size, but this finding was not consis-
tent with the data of Henderson et al®.

LH levels were almost undetectable in all folli-
cles. Since LH most likely exists in the hormone
receptive site of the follicle, it is possible that LH
dose not accumulate in follicular fluid due to
rapid turnover and/or strong affinity to LH rece-
ptors in the theca or granulosa. However, Hender-
son et al? reported that LH levels in BFF were
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higher in smaller follicles (<0.3cm) and decreased
with enlargement of follicular size. In this respect,
our results were not in agreement with those of
their reports.
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The episods of daily suckling in five does.

Frequencies

Day of suckling
Doe No.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 7 1 2 B3 3 2 3 35 2 2 2 2 9 92 2
2 P 1 1 1 @2 9 ¥ 1 i 1 i 1 2 B3 3
3 i 2 1 1 2 i 2 4 B 1 2 3 B3 2 85
4 i & 2 1 1 9 2 3 1 3 2 3 2 2 2
5 1 @ @ a4 f 7 1 B @ 9 9 g 3 3
Mean 1.5 1.8 2.2
% 72, FARKES 1 ORFRICE T ANFLE UL 2.1
0 [1*Onge o] C BRI %5 LWL ECE R L 72, o) 4 It
[ : Twice DBRTIILE LZBEKIZA SN -7,
B - Thrice 72T, WU 2RI (1 ~ 5 1), (6 ~10
9 H) X80 (11~15 H) 125003, 1 mgLe 2
[5 L3 AL L Db, EDfrodla% o
20 2R IR L, WHILAIITIS, BRIZ1ENRY
1 DOWILZ T2 L0070 % & 2VDIZx LT, I
, . - LB Lo, 1 H M) 1 EEFLO BRI
Fara ] Zﬁgifi ;2::23) Sl 9: 1HY) 2mF/IF3NHILT 2 L0020
2.
Fig. 1. Frequencies of the episode of daily suckling in B, F2IWMILMAECE (2~8H) BLUk
early, middle and late periods of suckling in W9 ~15[) 12T, 1 H% Y ORFTLEKDE
— SR e, WL AIES L UHE TR
oot (x2=5.04), Bobkod X 5 @iz 1 B 1 E
IHFLOBERAZ £ TIE 1 H 2 [0 F 7213 3 [IMFFL
Table 2. Relationship between the episodes of daily EISRET a
suckling and the suckling period in does. tl).El ; 5‘ iﬂ?ﬁgﬁ%ii AT T
Episode of Brekling periel )3 53T -5, AL DS TIE%
daily suckling | Early Late | Tofdl Pt 72 CHILROREZBET 2 HLE L
R—Bday) 19— 15day) T, 1[4 D OREFLEERT 2 180 #LITF & 181 BLLE
Once 1% & 5 125, E LG Be 5 B EIA B IFLRNCE 3 IR
Twice + Thrice 18 27 45 L72. WHELETIC (3 180 LU F o f v LI 2 o
¥ =5.04, P<0.01 D BENRII AT o 72, WHELRIH S L ORI

RERE R, BORRIRIAED &G WEFR & L TE
BHDOR>— FZ 2078 & hv7e.

w R

a, MFLEE

FREROWFL T HA2 % 15 HiZod 1 H 2 1) onfiFLlEl
FAEVIORLA, WELEERICE) 1S 10
R3MDb B, BEOTHEIZ1IH1.8ETH

2 LA OIHFLRR & B O IFFLEER £ 5 o 2 B A 3
#7 L, IEFLIERS 180 R LL RO b i otz (1 =
23.49). T bb, WELATHAD LR (ZHFLA
B L UBIZHXTEL» 72,

S FLIR BN D I FLRERT 12 2 W T FLIRERE % il
Bokyic2al, #FnFhogldERLz(FE3).
Frhoo 1 M EFIX 69 12131 B4 0 1 [Tl 28 1
&1 H%Y 2 mFLoEs 1 E HiFLo 33 L 3 [
oo 1 EHWILD 12 FlE TS, 1 ED
FURERTIZ 2 1 H, 3 [l H OWFFLRERENIC I LT 190 #
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Table 3. Relationships between the suckling time, suckling period and the number of suckling/24hr.

. ) Suckling period Number of suckling/24hr.
Suckling time -
Early Middle Late 1st 2nd 3rd
~  180sec. 9 29 46 37 35 11
190sec. ~ 19 15 8 32 10 1
Total 28 44 54 69* 45 12
= 23.49** 22 = 10.29**

Mean (sec.) 211 184 158 192 162 162

%% ! P<0.01 a: Value was calculated from once vs twice plus thrice.
* 69 = 28 (All of once suckling)+33 (1st time of twice suckling)+12 (1st time of thrice suckling)

Table 4. Relationships between the daily phase occurred suckling, the suckling period and the episode of suckling in

doe.
Daily Dgase Suckling period Episode of suckling
gﬁgﬁ{ffg Early Middle Late Once Twice Thrice
Light
(08 : 00~18 : 00) 0 8 1 . H g
- :og%?g; - 00} 27 36 41 22 55 27
Total 32 44 54 28 66 36
¥ =103 NS. ¥ =106 NS
2 . LIS & WEFLIN S5 & UORTLIE B - OB % 4
3 2R L7z, WL B 3 X OO WL B A
,; 20 IZIEZERD U572 (,2=1.03). 72, 1HHYD
2 IHFLIAI B X 2B L OO E R (138D 5 e
210 otz (x ?=1.06).
g d. i
TR S R ik ) ATEIO BIGARE I, (REZ SO 728 L

8:00 12:00 16:00 20:00:24:00

C

Light phase Dark phase

Fig. 2. Daily pattern of suckling behaviour in doe.
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%D 20 %D L DI 8 10045 18 1 00 SEDMHKEZ B
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R E L72EEL - 72,

:00 8:00H.
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EH 7 e D REICH A D AR D AU
T 2DBEEI N,

ST AR 31 H T, i, Bz LAY
IZBEE A A, SR E L L, EEhTL 2%
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Fig. 3. Growth curve of pups.
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Nursing behaviour
in the rabbit

Hirotada Tsujii

Faculty of Agriculture,
Shinshu University

Natural suckling behaviour of five does from
delivery to 20 days of lactation was observed via
infrared TV cameras and recorded. Japanese White
rabbits were maintained under natural conditions.
On day 21 of pregnancy the rabbits were transfer-
red in observation cages (75X45X55cm) provided
with a parturition room. These does were fed from
noon to 2:00 p. m., during which time they could not
enter the parturiton room and the youngs were
weighed. The results indicated that suckling occurs
only once a day for the first one or two days after
delivery, and more than once a day thereafter. The
mean frequency of suckling was 1.8 per day, rang-
ing from 1 to 3 per day. The average time required
for suckling was 3 minutes and 24 seconds. Most
suckling behaviour occurred in the dark period.
Colostrum was secreted an average of 27 minutes
after delivery with a range from just after delivery
to 90 min. after. The mean pregnancy period was 30
days and 5 hours. The beginning of nest building,
which was considered to be marked by hairpluck-
ing was an average of 5 hours and 30 minutes
before delivery, ranging from 10 hours to 30 min-
utes before delivery. The mean time required for
parturition was 6 minutes and 32 seconds.

(ZfF:BEF162 412 H 19 H)
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The Effects of Norepinephrine Depletion on Gonadal
Function in 6-hydroxydopamine
(6-OHDA)-treated Rats.

BB R AR (AT | kAT EGR)

A | 7T 5 T |-
Tutomu DOUCHI ~ Isamu MATSUMOTO Shin-ichi YAMAMOTO
k BT &

Yukihiro NAGATA

Department of Obstetrics and Gynecology
Faculty of Medicine Kagoshima University

BB RF B NE (BF . EHERER)
moH R & 2 H @ K
Takeshi KOSHA Takeo FUKUDA

Department of Pharmacology Faculty of Medicine
Kagoshima University

I catecholamine 25 IC Y D L 5 IG5 L TwW b 2% %15 HAIT, norepinephrine (NE),
dopamine (DA)= = — 0 > DK %8R ICHIET 5 6-hydroxydopamine (6-OHDA) % #4477~ b
=I5 L, RE, B0, MR RIT I8 5 NICEEN R R 2 et L7,

ZO#EHE, 1) FERIN 2 6-OHDA BE40.1+0.83 H4, *fHT37.1+0.99 H4 (P <0.05) TH-
72, 2)BAIAZe 4 B RO IS 6-OHDA BECIER I F 6.5 B THEL, sMoFH8. 48X
EH7: 72, 3) phenoxybenzamine %4512 % > T 6-OHDA T3 1/8 L, xIBE T3 8/9 PLiziEH
HAELAL (P <0.05). 4) 6-OHDA BENMRK N NE (24D 54 4% 12K T L 72,

N E |3 gonadotropin 5&IZBI 5 LT 528 HIR FEIDIS RN EK F2%eimTH - T L estrus cycle
BHERF T X 2. 2N+ 7 R %KD catecholamine ZZEMERDBEZHER KIC & 2 IEMEETE S L

TWwaLneEZ LN,

(Jpn. J. Fertil. Steril., 33(3), 493—497, 1988)
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W5, L2 L7%Zh*S norepinephrine (NEY& ==~ —
2> %5\ (3 dopamine (DA)EH == —0 AT+
FrrECRBPWICED L) ICHELTW20205
HMZRTLLWASLTR N,

EZATDADATI—NLT I D6 DEIC

O H#kA™ D72 6-hydroxydopamine (6-OHDA)(Z,

Sy M5 TBEAFI— AT Ivy=a—0r~
BIRMICED AFNTEE(ESI I, ZOREET 2 6-
OHDA-paraquinone 3 X INEMEREZRIZL ) 273 —
NTIv=a—arpEEE2RZITLIEIHMLNT
WD U Lehs b KA 0% 5Tl i gl BT 2
HE L e OPRHEEND A T2 T I =
-0 EAEMIELICEMENICIES T 2LELDH
5, WENZGICL PR THATI—LT 32
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12 6-OHDA 100ug $2% 0.1 %7 RaNE e
AR EIEKICELL, 24782 ) vV EHWT
AADERREIZHEA L7z, A B8 (n = 9)12{3 6-OHDA
b KR UEBEC L VEEAT R a Ve VD
AEEALR EBRIZ, OF7 v PoRELERD,
TEP DR OMRREE R IE 2 4 7 TEIE L2, @ 12 B4
T areceptor blocker T& 5% phenoxybenza-
mine (10/mg/i. p.), 16164 T Bblocker @ DL-
propranolol (20mg/i. p.) &5 L MEEREIC RT3 52
WREAA T THELL, QFEBRKTHE (20 4%)
SERREE CHTSERE AR L, T ATz EO ML, #
IRTES, KEGHCE, #R5Eo NE, DA iR % @i
krzo=b 7574 —TlIELZ.

®w R

1. RELEMAOH

JEBRITII R L HHEICR L TWvW 5, KEZIEE
ICFDREEADLE, 6-OHDA %57 v F(n=28)
HEERENZ, 6-OHDA #£5#% 4 HH (16 H4) @
(RE I i LA BRI 5 7225, ZDH%OEK
ERINKIZIFE L THEBETEII L2 T,

FEBAMT H 2 6-OHDA #5557 » b TF#140.1+0.8
HATHYHAMH37T.1+£0.99 HA IS LA &
(P <0.05) (2BAE L T2z, LA LIERH OWRARE IS
6-OHDA #45-7 » b T4 139.4+8.9 &€ THED
126.4+7.5 E X NV Eh-RHAEEIILI-T2 (H
Bk
2. B2 2T 5 AR

BEB DM 2 IR 4 7T CHABIE L2, 8
BATA S LIS SHEBIIAREETH 55, HAIMK
4 ATEIHAFET. X N 5D 6-OHDA %455 » b THE
BMO%TH65HTH), MEDFHE 8.4 H &N
eirotz (X2).,

12 #4 T a-blocker ? phenxybenzamine 10 mg
kg% proestrus N4t 2 WrIZIERENTE S LM FE I
ICRIFTREBL2EZ AT TEET % L, 6-OHDA #%
5.2 b TIRERHOEIUZ B IEH 1 IETH - 72h5,

BT S S5 o b MR T 5 Mt HAESE 3383 %

xPRR(Z 9 PCrp 8 PC TSR A ELIL 72, Lo LATRED
OIS 9.5 HTHE L (X3).

16 484 T B-blocker ® DL-propranolol 20 mg,”
kg% proestrus D44 2 BpICHERERN 5 LI RHHIC
BT TRBERIER A T THET 5 &£, 6-OHDA #&5-
Zy b, B ELHEEBORNE -2 (X4).
3. B NE, DA &

FERH T 14 20 B4 T, 6-OHDA %57 v b dies-
trus ITALCHTIEE £ L, IR &EBAL o DA, NE iBEE
PEdigks o2 b 777 4 —CTHIELEREZXS
127k L72. NEiB# (2 6-OHDA £+ 5 5 v b DKMk
BT 0.086ug/g TR 0.39 ug/g O 22 %, WK T
H%0.756ug/g Txf BB 1.39 ug/g D 54.4% L H &
(P <0.05) (2K F L7228, 8RR TIIED e 572,
D ABE (3#5%AT 6-OHDA #%5-7 v Fh¥6.6ug/g
THIRD 85 %I T L7245 (P <0.05), KHNK'HE,
MK T TIIARDEEZBEDL» -7 (M5).
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HEDE T ENIE, AT7a—nNT o
KERE~DREN 252 L TLRKH L2 ETH D,

W#S oy FEMNIZ 6-OHDA 2 #5942 LKA
FA—NT Iv=a—arDEHEIAATHENTSH S
ZEdn, bUbIIEBBL L WIFEZ v POl
4212 6-OHDA %% 53252 LI DN T 3 ik
L7y b EERL, 2O, MNSEMLOD A
B 13#5R T 6-OHDA #%5-7 v b Tl - 7297,
WK FETI3EI 72, —7F, NEIREIZ6-
OHDA #45-7 v b TRIEE, K TEHTHEL <K
FL7. Fenske et al?(3 6-OHDA Z il 1c4% 5
L, tubero-infundibular neuron ? DA 2 % %1t
BB LELNERERTIEHL EHmELTW
5, ZOFEBRICBWTHHIK MDD ARICEAL
Lhrotzl b, COWMTIINE=2—2 72
%t L-REEER(EN b L Bbirs,

MK TN EBEE A 54.4 %1% F L7z 6-OHDA #%
5Z o P THEICERONB N2, ZORKE L
T 6-OHDA 5 & 2R E R RE I SR E K&
FLTWA WA ZKRET 2 8%0H 5. 6-OHDA I
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et al®(3 ascending noradrenergic pathway (ANP)
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7 L, presynaptic DG R & N2 T
AHRIDFEERD HIFH L2 TR, S%OWRRET
H5b.
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ian disease (PCO)iZ DA @ tone DK FARME S L
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To elucidate the effects of chronic norepine-
phrine (NE) depletion on gonadal function, 200 ug
6-OHDA was administered into the lateral ventricle
of newborn Wistar strain rats (n=8). Body weights
were checked until vaginal opening after adminis-
tration of the drug. The effects of phenoxyben-
zamine and DL-propranolol on gonadal function in
NE depleted rats were examined by vaginal
smears. After experiments, NE and DA contents of
cortex, hypothalamus and striatum were deter-
mined by high performance liquid chromatography.
Vaginal opening in 6-OHDA-treated rats was at 40.
1+0.8 days (mean=SD) when body weight reached
139.4+8.9¢g, whereas 37.1+0.9 days and 126.4+7.6g
in control rats. 6-OHDA-treated rats and control

%

(497) 25

got regular estrous cycles at 6.5+2.4 days and 8.4+
3.3 days after vaginal opening. Phenoxybenzamine
(10mg/kg i. p) disturbed estrous cycle in only one of
8 6-OHDA-treated rats. whereas eight in 9 of con-
trol rats. DL-propranolol did not have effect on
cyclicity in both groups. 6-OHDA reduced cortex
and hypothalamic NE to 229, 549 respectively.
DA content of hypothalamus was not significant.
We concluded that cyclic reproductive mechanism
can resume despite of extremely low NE levels and
the brain can compensate for the loss of NE by
postsynaptic supersensitivity. The role of NE in
gonadal function seemed to be modulatory rather
than mandatory.
(Zf+  BBFI162 48 H 31 H)
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(Jpn. J. Fertil. Steril., 33(3), 498 —505, 1988)

&

PR RIEDHI D 6 A T, not-self TH 57T 70+
fEEIN LVt WI ERE LTREBAZTELXD
AT LN T &7, BIEIK & FRHERE TR 2
GRS L THMZA L TIIH <, HELDOHE
THEEG LT LDEEZLNTWS, £D—D
ELT, HRBEZRDFERTTORAMUZER 20
ToOMZRIC LY, BEEDE T 2 G iiklfehs il o
T B0 | Ledhts E FBERAOFE
NI D FIEREIZDOWTIZZ D extract 2 FH G 72MRGTHY
TN THBIZTELW) Kxlike MEEFEME
DRIEFHEE A E L 5720, o N
PRI R LI & IERR A7 T #ife mitogen TH 5 P
HATHIg L7 v ekig 3R 1% m L, Fluor-
ometric Blastformation Test (FBT %) M1#9k
Glucose Consumption Test (GCT %) &'%19% Fj\»

i

THET L2, Thsid) o BRFERALMAn fE - #%
EERINE B L UYL 3 — AT E 2 BIE L EhERE
HETLHETHY), FBTELGCTEEZHW
B, CNHDMENICE > T, R T RiURER
WY 23k Hi-thymidine HL) :AZTHIRTT 5 ¢
ROKEE D LIERE, oI eEaih o)
CoSERBERE R HET A ENITE B EFE L 6N b
HTH 5.

WRA*

[. FENEDREREE

FaEfEbhfric i N BondFrs4H6FFTH
TERCEAIHIEGE b A\ (28 f9)) O -F- = A % Hanks #& T
ki Lok, JEMYIL L7210 % FCS (Gibco Labo-
ratories U. S. A.), 100 IU/ml ¢ penicilline, 100ug/
ml ? streptomycin sulfate % & 2453 Trowell’s
T8 (Gibco)NIZ T & & IZ—MPEIFD % T 2 nn® I HH
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Y L72, 269 100—200 mgdif B DRI, 6well
#H#ErE# 7 L — b (Falcon 3046, U. S. A)A? stain-
less mesh b IC#EFE L 721%, %% Trowell’s T8 153
& 2ml 2%, 95%a ir, 5%C0, 37CH%
HTFT1 — 2 M DRIEEE % 1TV, WEOEER %
HHFTLT, S 52 48 WpfiREaE L7z, BE M T RN E R
DOEEERE I 2500 [W#5T 15 fE o LT, £k
ZERHLL, —20°C T fRf7 L 7. medium control
Y L TI3EE#HE Trowell's T8 A% Fig X RIMETE:
T 48 W EE % L 7214 —20°C THRAE L 72, F 72, tissue
control & U TIZ AHEE K O IEREHAL = VT, 5
NI & [ L7e B & Bl 7z,
. & bERIY > 232k (PBL) {FiEiEo 5

BNBERES T & ) 15372 KM % Ficoll Hypaque
HEBROETHEEL, FRILL 72 »2¥BRIZ 10 %D
FCS, 100 IU/ml @ penicilline, 100xg/ml @ strep-
tomycin % & RPMI-1640 538 (Gibco) o T
2 X 105 /ml DIREE TIFHES ¥ 72,
II. PHARIY » BREEFEE

V) 2o SERITAERR 250u] 2 AUEDREH#EF 2 —7 (12 X
75 mm, No2063, Falcon laboratories, U. S. A.) IZ
A, B 5 Lokket L7 EdiEE 10ul/ml tube
PHA-M (Difco Laboratories, U. S. A)##i% 501
BEML7Z. COBBERICTENBEDS %\ 13 tissue
control & L THOKMBE R UKD &% B &
medium control & L TN#EFEIE Trowell’'s T8 % =
TR L, 0.22um Millex-GV filter (Millipore Co.
Bedfore MA, U. S. A) & L 72, 409% (V/V)DZE
FELE (200D THML T () 7 SEROFAIRE1F 1 X
10%fl/ml) 37°C, 59%CO0,, 95%air D inERIE T 96 KF
flRE#E L 72,
V. ) > BRI s H 5 F7i2:
1. F BTi#% (Fluorometric Blastformation Test)

1) o SERIGFRE T 4% tube (2ZE{E. T 2000 [nl#x 10
sl L, EiE2ERIE LT, filgrniabi (HAR
PUARRFZERT) 1 ml 22, T30 5KiE, 0
f13— 43X —TCHRELT, TE2ITHIEEER
L, &5 itEE (HARDEIZEAN 1 ml 22,
HHER (KET v 4 WA T Ex525nm,
Em600nm e 58 2 HIE 3 2 S CRERR % 5
L, STHEIEEL LT v BRD B FlEE 2 1) E
L7z, #RIIToRIZL ) RD,
stimulation index (SI) & % suppression T% L 72,

g1 = PHA GIEFDHORRE — /3 7 DHEAIBIE | |
BRI IREE — /Xy 7 D iR

457 s
9%suppression=(1— Al kcontjr:o(lﬁwnﬂb)u Slm Sl ) X100

2. GCTi (Glucose Consumption Test)

(499) 27

1) oo SEREEFE D EF R 7L O — 2 AEHER ) £
NZN 20 ul 2 703 X o — 2 faig (R iE s b
BRaa4) 3 ml ZiRAL, 37C T 20 MG &
T, ZNaAx oy —Ragraiic L ChRELS
YRR UV-260 12T 505nm THRGEE 2 JIE L, 27
Na—2BEHEHBL, ZVa—2HEEE FiLoR
ICENROTPHARIRE L L7,

73— 2R (mg/dl)=PHA &MY > Bk
e FiEO 7V 2 — 28 (mg/dl)—PHA &) >3
PR EEO 7L 3 — 28 (mg/dD).

7N a—RHEEE (%)=
PHA BT < A | 7w 5= X 100
FThbb, ) v/ BRI D & BAZF D7V a—
ZHBFEIMETFT 2.8 FBT S8 GCTi*kE
Duplicate THi# L, #E#(3 Student’s t-test I2 &k 1)
BEERME L.

iAo

I. FEWEEEE EED ) BRI Rl 3§

e

F B TEC 15 N 20 1] (53630 9 51, BamiiA 11
%), BUX tissue control ¥ L TONERE 9 5, KHERE
BN EREE LFIC L et 21T -7, K1 2%
TISRT T &L, FENEREE EF IR, 25w
o icBnwT L PHARRK Y > SERBE AL S %
A RICHIEI L (P <0.001), &2 OFEHIH] I 28 +
129% % 3726 %%~ L, 50 WA BN (I RS 12
HUABEICEMETH 72 (P <0.05). Zo#mklfEH
ZHICHERET BB ICERTIMEE GRERiE LiEoi
bOIERRZRMLZLD) Lok biT-7 X
TITR L 72RRIS, AEETMEE (861 1) >/ ek
Bt E control & 0 A B ISHIHI S 4L (P <0.005),
SEEHIHIER 12+ 6 %% R L7zh e NG E R
INEED PG (IR, ST icB W T
LAERBMEEL VEEICESMTH - 72(P <0.001).
—J5, [l U538 J ik O o R 3 R 35 s 28
FHFEIZPHAIZ L ) o SBROMFE s 2 #1515,
AETMBHCEL, #I2) Lo SBROBAEEIIE RIS
TLEL TnW72(P <0.01 £ P<0.001). GCT28
7 (BFEIA 13 6, 53R 15 ) T 4 R U #S R 5
LNz (ER2)., TE ML EEOIGEIEM I dose-
dependent T 1), FHNEEELFHFORME®
109 v/v 2r 5 40 %8513 60 % F TITHET 5 & I
F (FBTE) IEARIcH®EL (X2A), Zva
— ZHBE R ZITERRICHEAD L Twe (X2 B),
X 3F—ER (40% v/v) OFERNEEELF? &
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N=8

|
I N=g
|

N=11

N=19

N=8

Effects of tissue culture supernatants on PHA-induced lymphocyte
reactivity examined by FBT.
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Table 1 Effect of endometrial supernatants on PHA-induced lymphocyte reactivity examined by fluorometric
blastformation test(Mean=SD)
salngsosgded Proliferative endometrium saligfoggded Secretory endometrium
[2) [ ) [
supprfss jon, |©@5€ | age cgg{/e suppréssion suppréssion cass)|yage cg;)l{e suppréssion
Exp 1 11 1 38 6 80 - = - - = =
Exp 2 Tx1 2 42 1 g1 = - - - - =
Exp 3 18+3 3 35 1" 31+4 Exp 6 164 12 38 17 386
Exp 4 113 4 45 12 33%1 Exp 7 13+1 13 39 17 35%1
Exp 5 9E7 5 45 13 28%1 Exp 5 9+7 14 37 17 38+2
6 37 14 212 15 43 21 23t4
i 44 14 41£3 16 43 24 36+3
8 37 15 42+8 17 36 25 406
9 31 15 39+0 18 40 25 40%1
10 45 15 20x0 19 43 26 41£1
1 42 16 30+8 20 45 31 45+9
- 28+12 13+4 37*56
s 90 P<0.05
P value
Control  <0.05 <0.001 <0.05 <0.001
P value
Vs
saline added group <0.001 <0.001

control : peripheral blood lymphocyte (PBL) + Trowell's T8 medium but without supernatant.
saline added group : PBL + saline but without supernatant.

% suppression :

In comparison with control .
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Table 2 Effect of endometrial supernatants on glucose consumption rate of PHA-induced lymphocyte
reactivity (Mean=®SD)

Proliferative endometrium Control Secretory endometrium Control
Glucose Glucose Glucose Glucose
concentration Glucose concentration Glucose concentration Glucose concentration Glucose
case | age cycle (mg/dl) consumption (mg/dl) consumption | . o age icycle (mg/dl) consumption (mg/dl) consumption
' "PHaA | PHA S PHA | PHA 15 %Y Toha | Pha &S PHA | PHA &5
=) | 5 =) | @ N =) | i ) | ) 3
1 38 6 |104%£3| 53 6 49+ 6 143+£25) 87 9 40+ 6 14 45 16 [142+ 4] 46% 1 68% 1 128+ 4|23+ 3 82+ 3
2 42 T |134£5 | 47%10 65 7 125+ 1|35+ 8 T2 7 15 37 17 |124% 5105+ 2 16£ 1 15911/ 63% 1 61t 1
3 45 13 |139%4( 69% 1 51+ 1 151 7|64+ 3 58+ 2 16 36 18 [220%11(222+ 1 0 128+ 4123+ 3 82x 3
4 45 13 [138%1| 62% 1 §5% 1 159+11) 63+ 1 61% 1 17 42 18 130+ 6|114% 1 13+ 1 155 451+ 4 68% 2
5 38 14 1780|119+ 1 KL B 171 1| 64%15 62+ 8 18 42 21 |163%£23| 68+ 3 59+ 2 159+1163% 1 61 1
8 44 14 | 1054 | 45+ 3 5TE 3 1591163+ 1 61t 1 19 43 21 |164% 1[115% 9 30+ 6 139+ 2{43% 4 0% 2
7 31 14 [170%=1] 90+28 4617 156+ 4 52+17 6711 20 42 20 [157% 6|127£ 1 20+ 1 181£17| 8512 54+ 6
8 31 14 |170x1 | 91+21 4712 159+ 11{ 63+ 1 61% 1 21 44 22 |160% 5[128%11 2017 170 1/ 64%15 62+ 8
9 31 15 |104+3 | 54+ 5 49+ 5 159+ 11 63 1 61+ 22 43 23 |206*16/156+ 13| 25+ 6 1591163+ 1 61 1
10 37 15 | 122+3| 76+ 4 38+ 3 155+ 471+ 2 54 2 23 43 24 101 3| 47 7 54+ 6 16911 63 1 61+ 1
1" 45 15 [127+3 (10253 21+42 151 7164+ 3 58% 2 24 40 25 117+ 4| 82+ 4 30+ 3 159+ 11|63+ 1 BE 1
12 37 15 |138+2| 75+24 46+ 4 159+ 11) 63+ 1 61 1 25 36 25 |125+ B|122+ 3 3t 2 15911163+ 1 61+ 1
13 42 16 | 1407 | T1£ 4 50+ 2 159+ 11 63% 1 61+ 1 26 45 30 |134+14] 98% 1 28+ 1 155+ 451+ 4 68% 2
27 43 31 |19 510410 13+ 8 15911 63% 1 61 1
28 45 34 |188%+16) 79% 2| 58+ 1 150+ ?Jlﬂt 3 94+ 2
Mean 4T+ 11 60 7 29+ 21 6711
T T T T
| P<0.005 J P<0.001
P<0.02
o
=
S 10r
a
o 20F —20r
E. c Saline added group
2 30t e 0
@ 9 20 /
=S 40P qa) }\l\.
° Q 40+ PES
L =)
SOJ/ 7 eof
T s ; ; ; S
010% 20% 40% 60% B0
Concentrations (V/V) of . i +
n 1x106 0.5x10° 0.25x10°
endometrial supernatant .
Peripheral blood lymphocyte (per ml)
B
s
< Control
o
© [ saline added group
= 100} x  200F
g g I res
2 90 | £ 180
a c
L <}
g 80 2 160
7] <
2 ot 2 140
9 £
= 12
g 60f &5 1%
100
S sof g2
3 Tz »
[ - . . 1x10°  0.5x10° 0.25x10°

0 10% 20% 40%

Concentrations (V/V) of
endometrial supernatant

Peripheral blood lymphocyte (per ml)

Fig. 3 Dose-dependent suppression by constant volume
Fig. 2 Dose-dependent suppression of endometrial super- (409 V/V) of proliferative endometrial super-
natants in fluorometric blastformation test (A), natants (PES) with varying concentrations of

and glucose consumption test (B). lymphocytes, examined by FBT.
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endometrium  endometrium

Control

Effects of PHA concentrations on the supressive
activity of endometrial supernatants, examined
by FBT (A) and GCT (B).

0
10t
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Effects of heating of endometrial supernatants on
PHA-induced lymphocyte reactivity, examined
by FBT.
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Fig. 5 Effects of addition time of proliferative endomet-
rial supernatants (PES) on PHA-induced lympho-
cyte reactivity, examined by FBT.

FEIRFED ) o7 SEREERE S ICIRIN L THRGT L 72251 T
HN, ) oSEREE R IE S L TE AR
HOMHWER IR 2 Em L, —F, s LTo
EETIMBETIIHNRR AR 2 1T L, 2
DFTFENBEREHE EFIC L 2H0HIEHATHLZ: 5%
EWEEKTICL2LDTHVWELZRLTWAS,

II. PHAREZENHE

—ER (409 v/v) DT E PR Fi & 10u]/ml,
20gl/ml, 40l/ml D P HA % 1) >/ <SBREEFE RIS
LTRET L7, K4 ICmTRRIC, TERBsE LE
SINEED ) 7 BROMEEAKR (S 1) Bz
—AEEFEIIPHAREZHEL CLMmey, ¥
I IE I L7,
I FE s Fi R IR o fs 28

PHARBHNZX 0, 24, 48, T2 W H TF&N
PR EE LIE B3RO A (control) % V) o/ SR
ERIZHIML, 2o FBTEHETHRIT L, K
SITRLAZEL, FEANBEEE EFHICES ) v
ERIEAEBOCOIIHER (2 P HA X O [RIREGR G212
BT b < (IR 31+ 4 %), PHARMET
BN EEERNZ 2 E TOMMIERET 2 & &
WK T 2% L, PHATRN 48 BRI
NN EEERRML T Y% 13 BNkl % R
L 722% 72 BeZ O TIZNHIER R & e



L

MEM634E7H1H

572, GCTEIC & 2T L RBEDRRA T LN
72
IV, T PlissE Lo meic L 2 R 0%
T PR g 5 & U8 control medium & LT
Trowell’s T8 358k L A% % 256°C T 30 47 &
2 Wi, RN 100°C T 15 477 ¥ o & LT
S PHARMELY) > SERRICTRIML, ZOF= NS
# EHOMHENEE FBTETHE L2, K
IR L7cT k<, B L Tunie w18 NIER 3%
EEFIMEED ) o EROMFEI I3 control Bil34E £
TSONEE X DARME T, IHIHIE 31+ 4 %BE R, 56C
T 30 4] J OF 2 B, B3I 100°C T 15 srfiongh
W T - T b Z MR IIFRELEHSED H
Lot GCTETHRILERSFBLNL,

% =¥

FENED SIS IS uterine milk ¥PHIND
WEFTIMORE, HERICERLEREHNEZRL TS
Gl diiumﬁwwwﬂénfbo éﬂ% BWTIZ
ZORILMHER OHeE LA S5 28 A ndk »
3t MBS e NIRRT W O S B
MEREWHLICT 580, e S EB
# EEAPHARIEL Y 2 SERBARORIZ 5 2 B 28
% 96 KEHID ) 2 BREEF AR TOMIL I
B ARBENEE L 7L a — 2L REY LT
MEt L7z, e ABE L A, e
NOBHICEWT L) > BRI & A 2 ISHIH L
F /2, ZOHIEIERIIRMIICE L WA T ﬁf-ﬁ il
G RO BTz, N, KHERE R ISR O e
B EHEZCTROIEHER 2 RS 72, 5
N B G e B o I A (3 9 R 5 dose-
dependent T, Z D¥G#E FIFRMEEREZD ) 7 ERAE
2313 95 %L ETH - 7250 & Z O E R EHENE
FERICIZLDOTIIAWEEZ LS, E£/2, 2
DMFEHER A T E N LEDOEB AL H5] &
BN TId A WEL, IR RN
BLVAEECEL »2) o ERER DI ETY
<&, B ﬂuﬁ?ﬂﬁﬂﬁ%ﬂ&iﬂiﬁ’?t WAL, KHiz
e PIESE AR FIETRIBEDO BRI R R 2 12 m L T
WS BELLLWLATHD, T2, ZOHKIERD
FENEEE FFEPHAOESEKAICLZ2LNT
3% WEL, —EROTEMNERE LERNEETP
HABEEZMIMEETL ) > ERO B L O 85§
(338D 5 h’;cf)*/; RETRING. 251, FEA
B EFIC L 2 ) o BRSO O ER E P
HA 7NN 48 if‘FF’EJLlfié rENE R EERRML
THb%B13% (FBTi%H) £9+5% (GCTK,

(503) 31

KRFRT—2) DEGIRHIGFED SN HErHTEN
ik FiEr, PHALOBANKIGIZLZ LT
37 R LR S L7e, WS IR A 1w PR
H#E EFEPOTr 2T o DREIIRTAICES
Twind 3ng/ml UL FTHY) (REELT—5), 2
OHIFHE 7 oy R Fa » OEHEEHICL DT =
HEIINLLDOTIILWEIIHLLTH S,

TE P EERE L o HIHIE I 3R A AR AE
ThHY, ARBHOMEITIZHE - THHRT 2 Hn %R
L, 72, BGiic e Lo <34 B os o Hi]
BHERLED SN, THNLDRRIZFERRETD R
FHIE O D L I3RS RV E DR
BRTITON TS REMELZTRE L Thwb, ZDF
B A £ o3 i S AL IR E I EAETH Y,
100°C T 15 53Rz L € L 2 o#IHIEMIZIZIZTE b
Lo e b, BEAE TR A WAlREER DY
FEAREAM AT (2 AR ORETH .

TERHERSRE I B W T, BB & o
PRGNS & 3w L, %?73 B IRENRE|F R L
T E0) BEFTTITERE SN T S280 K
3T ENED, IEKRLVE Iy 270 102

LD MLEREIN LD TH BHY, FELRKED T =A
0 & 23 & L5 B O e TR REIZ D W TR W
FEAHTH L, L LA s FENEBICIZIA
1) 2 oA LY, BHAEIZ & - T semiallograft T
H BTN, BOEEEMOSITTH 5 ENE
24T & 2 D IR R E R D 5 TS, ZDOERD A
FETHRIEFNCHEIREINT L Z ) THA . LN
E%%W%m%rﬂﬁ%“*%m?&%ﬁw&én
TV 5, X LIZZENRE L T8 NI &)
ﬁa#vﬂ-mﬁéﬂf,%ﬁﬁ&wfétgib
nas,

ORI ERE 28D, AL ELICKET S &
2 ADTE NI large lymphoid cell 73 b IEATE 15
PSR B LR SN T 5%, £/, B Mo
A= NI extract 3T 1) > SEROBE RE % H1 ]
FTRHELEEH ST - 720, TS DG I E
BEALLLRT D IEAT - NI IS & Sl ibilRE DS B B vl hE
PERRE L, AEOMGHIZSHIZ, TENRLD %
EINRIE S W E N T W5 E, RUS5WHIZZD
HIHIER ARG L T 2 E23E0H L7, 553 B
TR & LB ISR I D v T, IRV E
OB EDARI LITRETEIT) TETH 5.

R XDE G, 5 30 1] H ARSI A2 2
(FEA1 60 4 11 A, #0) I2BWTHEL,
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Effect of human
endometrial supernatants on
PHA-induced lymphocyte reactivity
——Analysis by fluorometric
blastformation test and
glucose consumption test——

Huei-Sheng Wang, Hideharu Kanzaki,
Makoto Tokushige, Shigeyasu Sato,
Masumi Yoshida and Takahide Mori

Department of Gynecology
and Obstetrics,
Kyoto University Faculty
of Medicine.

In order to clarify the immunological properties
of the non-decidualized endometrium, we prepared
the supernatants from explant cultures of human
endometria, and examined their effects on phyto-
hemagglutinin (PHA)-induced lymphocyte
reactivity by using fluorometric blastformation test
(FBT) and glucose consumption test (GCT). Both
proliferative (PES) and secretory endometrial
supernatants (SES) showed significant dose-
dependent inhibition. Supernatants obtained from
the early proliferative phase endometria had only
slight suppressive activity and the activity in-
creased graduglly as the cycle progressed. The
suppressive acttivity of SES was higher than that
of PES. In contrast, no suppressive effect was
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identified in supernatants from similar cultures of
peritoneums and omentums. The inhibitory effect
of endometrial supernatants was highest when it
was added at the beginning of culture, and de-
creased gradually with the delay in the time of its
addition. Increase concentrations of PHA failed to
overcome the suppressive activity, and the activity
was still preserved even after the heating of the
supernatants at 100°C for 15 min.

These results provide an evidence that before

i

it

(505) 33

implantation, the human endometrium could
release and/or produce a soluble and heat-stable
immunosuppressive substance (s), which may oper-
ate for the protection of allogeneic spermatozoa
and fertilized ovum from maternal immunologic
destruction. Key words: Endometrial supernatants.
Immunosuppression.
PHA. Fluorometric blastformation test.
Glucose consumption test.

(ZAF - IERI62 4210 H 3 H)
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A Comparative Study of Explant Culture and
Organ Culture in Myometrium
Using Rose’s Circumfusion System

SRR I AR ARG (1T AR 55 8d%)
X & B K G I i) A i)
Haruo OTSUKA Kohji YOSHIDA Yasushi OKAMURA
Department of Obstetrics and Gynecology,

School of Medicine, University of Occupational
and Environmental Health, Fukuoka

HFERIERHE 5 RO = 2 T, FEBOMBN BIEIC & 5 B EHE, Rose DEG;#
Rl & H TS ERER 2 51T LlH o et 2 L7,

ALAE R HERIRIC & B MRS TS, MR iR L DRI L, MR (31 BT, HEIEICk-
72, ) BTtk R L ZoHIRR 2 ARG L 2, BEEE L 2oilie sy FE i HORIIR TH 5 2 L ok
FBELT, BBFEIVMKELZH T desmin feta %177 - 72,

Rose @it EE L MW ToFEHE, 3EME LM, ML >0, B3 E cilask
W, ZOEMEITIE, WL 72fileh e L TEB 2B L7,

Dbz bick ), FEfo R LOSRERERS, mEkA%, in-vitro L THFEBRIZISH W HE

THY, £<IZ, Rose MEMLHEEIENEETHI LEZ LN,

(Jpn. J. Fertil. Steril., 33(3), 506 —511, 1988)

w 5

F'= (3, reproduction period (23T dynamic 7
BiLET 5, OTHHOD LEEHTH S, FEHikE
IR L, SR DB EIE AN RIS (3 BEAERED 20 5
W2H 7, BRI, R TUE LT < AR,
BRXLEZ5, X, W@ AFRHES Chib — k71
SHEL, TEICERTL IN6nHEF, TEd
#Z % hormon @ target organ T 1), = infiaon
kL RED 72D L B b b,

ZD7H, FEHICBIT 5 hormon TEHBERE, 7
SUNCHIIE O 2 IR A L LT, TaBhoiiE
kA, MR REERIC L 2 HUE RS &, Rose i
TR KE Y TR EHE L T L, et L
12T ZICHRET 5,

WMEMEE L UHE

1. #E

FERICHWZ a3, FEmESZIrSh, B
W A RE R AT R U7, R 40~48 i IZE B S
FlosFEDfNFE L Y6/, Ak, —i
ZIRBIRRAT ICHE LER D 2 iEaR I L 2,
2. Wb
(1FHAE BT & B Bg R

WHEICY DB LTFERE S x—VIZBL, £
DHFEERE LI 2ARDAZTIFEATH D A R
DHEHAEZ LIS AbEARZEAIZHI L2k
DR LT, 2F0#MEED 1 — 2 20 ZH DM I
705 FTY) -7z, #iY) L 7oA % A 25 ard) tissue
cultrure flask (Corning Glass Works, Corning, N.
Y., U. S A)CE L, 2o &MEI2HET, 20 % FBS
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Fa7NLEST
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51 770 F2=7 (X D) gmmapr K =
“CO2 (0.7mm 1.D.) H 05 FFa—7
3m long 2K

\ 125770 125770 ]
{9"1—7’ Foq—7
(1mm1.D.) (1mm1.D.)

) =)
Oz -@’ JCOzx
250ml K1) h—

A4 — b IEILER

12F % o=

[X1 2 Rose D&%k

(Fetal bovine serum, Flow Laboratories, Va., U.
S. A)in McCoy5A #5ith (Flow) # 5 ml inz 72, %
H, CoOREZBELT, HBGREICHELL,
o 7R, AREER Y, RIMERZ: Y AEL) RS 2o
12, ¥z 72, 2ok, I 2 Bk e
L, #H#kA 4% & O MBI RIAE L (3 L7, Mk
RERDEBRE, HESE#ELIT-72.

(2) Rose M EIEHEEE % Fl\ T OB RE#

o 77— MEVYZoREmEFEORLIZE 5T
W3, K13, ZOWMHXTH 208 BREK 2 K
ERAEBEX xR v b, 2KOH8—7F5 2 LB
Dea 7y AEITED) A= 5 RZFEHEI K
TSN, HBRLIIEEIMNTY, T4bb
I o 7 7 VRIS XD BT S N THERE R
5, Lo YRIGHEE  EY & R mRaEns
e BRI Yo sEEHERLLTE

Kig b
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N, MHEC L WEEBREZ 52 T b,

K2 I22DFHMERLTH L, T2T IR FT
Fa—TELIEF v - THEEERRITS T
Wb, ThabbiiERIE, WK () o778
Fa—T=>F o= T 700 F 2 —TSIHEE
(=) »>iEfbte=—nF2—7%, 14MIic48ml,
BERDF v 23— 12 4 ml DEIA TR, Hien % b
FHEICHE LT 5, afukicLT (+) filo
MHFUERIC AN F 2 — T ITREBEA 2 23R L, ik
D ph #FET L. BIRIEADLINTF 7o s F2—
Tl LTI ICEL) ARSI, B oREEy
ZAFZERAPITHEE I NS,

COEEE D LIZ, MEEE T LVERRDT,
TE AR, 1 — 2mmook X ST/ L,
YT L 724088k 3 ~ 4l 2 o x—r 5 2 Lz F »
UN— B AR, 12MHDF ¢ oN—FRBEIZL
THIAL T, 20 % F B S it McCoy5A #& % 200ml At
72 2 ROWHFKIC (+), (=) flloxx v 72 ED
OUF, R 2R S e, 1 BRI D 200m]
Z, 2EMHIC R KL,

3. BEHE

G REAE (I AREBAMSEIC L A BEE L L L1, 10
Y%MtERL =) CEER, FLaPRaXi, 0.1%7
JRZNNAF Loy b ReEIC & B ARG O B
RIBEE % 47 > 72,

Rose D&ETEREH# L, W0 F + >N — 2 [ERELHEH
WEETBET 5 L X L2, BE#%IEF v 35—z,
95 %TNa—)VikEEA, BEL, BERF v 3
—%Zbl, AN—TSRICHEEOITEE, B
ARESE NI R BRROBLEE 2 17 - 72,

4, BEERPUAL

Hed L 7ctila s e B BRI T H 5 2 £ DREMA
D—FRE LT, BERIUKEIZLY), T=i5Ha8m
B, T8 #p B RS MR desmin a2 T 72239,

TR SERL#

(DR

BRI, Tt i 2 K 25 o) tissue
culture flask (Corning) 1= 20 % F B S /it McCoy5A
5 mlinzsz, THHOLNTH 5. A 1T, E
HIZHEE LAk LD, BREesE L 7o filass & s 5,

BH213, Z2028MBDLNTH S, WHHEL
MRE(E, AV ICEEERAIL, BE2ERTE. 2o
BRI, MR (333E2 B2 LIEREA 5% W T L 5,

BH 3L, FEmH#Es o desmin Yetafg TH 5,
amino-ethylcabasole T < Yt X 41T 53757,
hAla DML TH 5.
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Bl R OMBE EE T HH (X20) Ao B2 e kR 50 5 pfCEEE 2 BRHIH
WAt & U RepE R L 2oiiie &2 il 5, (%50)

HI3 e in#lik e desmin Yeth (X 50) f-ErinAlE BH 4 fE i E R EMIZICE T S desmin Yeft (X
MR s ta X N T 5, 20), HEREAFHE (HE L | (8 =2 D #ila st
ANTWab,

HIL5  Rose DETEEAE G % M7 15 i 5528 3 B B 6 Rose DRI HEHETE 2 7o i e 3 B
H (x20) H &20), GE5DERBLEOLOTHY, 1
A > 1w W HLRL #% (3 R AR A THER A3 A gl L 7oAila R L Ty b,

W TH 5.
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B 43, MY R L 2 BB R #9 desmin
POTH D, MR LHER L, FHEEOMIZE 2
i Yeth 4, positive TR TH Y, BlI~~ b ¥
YU THELRBINT NS,

(2) Rose D RFBEAREE % /o453

HH5 (3, B IEMEO =il ch s, M
M RRERCL A LD B LT, Mi#EN oM
BRI A T, BEHEL 7ol s A T Y,
Z 26, FLEBIZHRL TW kD) i 5.,

BH 6 (3, Wl L 7cHD R LA L DTH D),
BT A THISEEOMIEL, RELERBIZL>Tw
5.

-

WG EEFR12(, A REE IR L i 05 59,
TEMHDOITREEEEL A TORBRIEI, 3T
i L7229, 4, Rose D@iiiE#EE 2 HTH
BRI L T A 2 OAE s 2 AT L, B
B FH OGRS 2D ), Kk LT3, o
BEEEEICL 25 DDH LG, ZHHHRELT,
AL B £ A © % #£%, trypsin®, pronase'?,
collagenase!?, hyaluronidase'?, dispase'®|Z k1,
BH I 2 RICHB LN Z LA —HTH S
I . AR AEERRE L, RPEALGRmICAEE L, 8
Pzl & D, HiluASERE L (2 Lo, #T 51213,
B TEAMMLE: L, X, FiEmiad, 2
BIZIIRIZSC O EETH L EBbNS.

in-vitro T A= Holmone 7 ¥ DB 4 B 5T 2
BR, HWEHRZRAWVLHEE, T TREIINLD
DTHY, REOERFFFICEBLTERY, LA L,
HBREZ VAR, 2, invitro D TEZ L #
in-vivo IZB E» 2 BB, BEITREHELT, 1.
cell-to-coll contact A5k bIL72AREET H 0 1EH 4l
HEE T3 e, 2, 5588013, insulin < cortisol
7 & 9 7 growth factor 5 X UMf#> Hormone {£H
H¥in-vivo L (3E-TCHBE T2 LItkw, 3.
BAEORERAENE 2 & 7 5 BEEMIRLE, 209 bo—
%, HiY &3 23 &)= Hormone (23284 9 17 512
FTELW Z0H, L) in-vivo IZIEVIRIEIZSE
OB T N TwEBLbs, LAL, &
Bl 2TLACHIlEL ) SEERLICH ), HERHE
fRDOZANF—HRIIWAKTHY), 2ot . %
EMEIFES o> T3, Lihi- T—fiIZ, 58
FERE (XA RE Il L CHREETH D, MRk
DRI DR E RO 7 0 — L pBE D 23 Lo EEE
MR ET e WBenIiTtk L, SBEEBRTIZZ) L
P2 TOFIINL BN T\ B,

KEE o
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SFEEEFE(L, 1914 4 Thomson!®H=7 ) ROk,
PIE, RabR e Y 2RI 2 LISRIIL T w3,
L%, Strangways & Fell'® (1926 4£) »'25 B htd%
DIEEERFEST, 1929 4E12 Fell & Robinson®® 434~ H
DEFEREEDFR L LW 2 ZEEHIE 2R L T
5. 1952 #1213 Wolff 13 Haffen D )1 #1585, ¥
L W EE3E: Wolff-Haffen k%2202 £ L, ok
[, 2EMOMEAEIER, REL2EIfse s & ol
HFRICHY, —IDOBRE B, SHENRICRE
R E L2 b Laid, T E TOREIREERTE
FIZBIT 5 5, 1954 4 Chen®? 2 B3 L 72k ik
FERR ETORERTH 5. LI 1954 4 Trowell?®(2
& B EWREDTET S 4L, RN ST A
OB, LIS 2 RmORE#EE RMMIE#RTE 5 &
I o7z, Lo Laehts, Hilarssic b gsess
F3, AR L2 0R L WK S, HERBED
ETO, FLEMILLTLLMETEL LTI
-7z, Rose DRI REE (32912, BAEMSD
HEREZ RBUMEF S C RIS # TE 2 L W) Tk
WIZTCNT 5, L2k ke E kL
TORRETOAHE AR (C &k 0 BER T X, e @i
PHRTICLE 5252 EHTE D, EHRHEOTAEN
BT TR BB T — 2 DEIFE LT,
H 5 VIIENFNEY T2 L - RN T — 2 &
B bERETTOHLNS,

Rose et al*®(3, 2 BEREHE L7z, e & 180
SRR TE, BHEE, Mg, oL o %iE,
Z7)a—=rr, I7aRTy R EBEIR, ki
HEfilafg & £ -7 S AkkTH ), 3T 108 H
D T, DLAHZESABERIC & 2 BIEE Tl 5eBEZ
fafgZ /R L7z 8 G LT w5,

/~In] Rose ORI HE 2 VT, 3 B 7= fhoks
A L7z, MBI L 248053, 1 BRI
THOOEREEZ B LT LE ) DIZHE L T, Rose
DEMEEZ 2 FE/pE, 3 EBEICD MR
Lo, A% LSRN ER S, /-
REAMAL O SR, EHHNBIE L KGTIREE L Tw
5.

2 Rose DEMFEICL DGR TERHEODP-T,
FEI I 5 #EAR Hormone D {F FIRERE % 2
LTWwELWEZEZTWE,
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A Comparative study of
monolayer culture and
organ culture in myometrium
Using Rose’s circumfusion
system

Haruo Otuka, Kohji Yoshida
and Yasushi Okamura

Department of Obstetrics
and Gynecology,
School of Medicine,
University of Occupational
and Environmental Health,
Fukuoka

Monolayer culture by the explant culture method
and organ culture in Rose’s circumfusion system
were performed using myometrium obtained from
resected uteri of 5 patients with uterine lelomyoma.

On explant culture, cells proliferated from the
margin of the tissue section. Since necrosis was
observed after about 1 week, the tissue section was
removed, and the proliferated cells were subcultur-
ed. To confirm that the cultured cells were derived
from myometirum, the cells were stained with
desmin by the enzyme-labelled antibody method.
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The myometrial cells on organ culture in Rose’s
circumfusion system were proliferating even after 3
weeks. The cells were closely arranged in the
margin, and on the extension line, proliferated cells
crossed, forming multiple layers.

(511) 39

These findings show that both monolayer culture
and organ culture of myometrium are useful for in
vitro experiments, especially, Rose’s circumfusion
system.

(ZA+ : BBF162 4 11 A 21 H)
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EHe AR EE L DS S 7z TTK-2 cell line D
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Morphological Studies on Secretory
Function of The TTK-2 Cell Line Derived
from Normal Human Early Decidual Tissue.

AR R PR A ARL R
St — AP * g
Ichiro TATEYAMA Takahide MORI

Department of Gynecology and Obstetrics,
Faculty of Medicine, Kyoto University

Ha SRR A R R ARRFCE
O S s m oZ
Tosiro TOMINAGA  Naoyuki KAMITANI

Department of Obstetrics and Gynecology,
Fukui Medical School

E# bt bt R A & s EEreaE R e TTK-2 cell line #5414 » ARIG#E I L2RER D
eI e E B 2 N2 72, 2 ) cell line (FERAE & T 4 4FRTH 40 RIS R SN THB D, TR
ZoRRERE A B LEERE% 7 » BH 9 4T transformation # X 72 L EERARICERLEBZ LCEE LS
N5, AROEBETI fibroblast-like cells Z¥K#% % di ), —HIZZDEILL 72 RIEENILL % -
7> epithelial-like cells A%EAE L 727%, L ICHIN@E hIC B 7 lysosome KL% A LHME/MEAK, Golgi
& mitochondria NEWFEEEER 2 8 > T 7z, & 5I2FE 2 2 JEHED lysosome FEHL % exocytosis THa
TRPMZ B LT B0 2 I BEOE % microapocrine 53 CHERED & B L TV 28R R
ST, R 7 Rt & TTK-2 cell line 3B EMIIRH KD cell line X & 2 6, BLERHHE
DSPWHERE 2 IREICR T 2 LAY TE 2, & 5 ICHERBHINR L T8 NI E il 5 kL T &2 b D
THY, FEME~OSLEELETAEIMIS DL Z0—BREEZ N5, ZOFIIPFEE
Hla DS » & ERAHMET 2R ICH 2Hlila L S 25000 L% n,

(Jpn. J. Fertil. Steril., 33(3), 512—523, 1988)

&
BUE S 3 & F AR BT 5 b b BB

B, ZOBEEALE & 72 L7 AR,

2% 5. b =N steroid 7 target organ T R ERELTWwS, N6 E—E T2
» 1, estrogen KU progesterone @ i hormone ? ¥, RiFicHB VT3 Arias-Stella Ko TH D, %HE

{ERIZ & - T decidualization (BAFEREAL) & v £ ICBWTIIEEEMmaLTH 5. ETH S IIBEER

REIBEIC E OO TRBS 2 2LZ 5 SR I LT

b BB EREEAHS 3 epithelial component (IR _E R #H
DB REENREE A S iIcSho2h ), £h ) ¥ stromal component (FE##R) 2oL
12 - THLEBEAER D b DEENAT L2 W ITHI L - TEY, ZhFhs LD FENEME S (387 5
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t ~ WA ERL R kO #Mila R, TTK-1 cell lines™?
(B R sy L VBRI T ) & TTK-2 cell
line2BLTWwad, CNLEBFNFNHEZT.5F
M- 44EM O BRIMMASERBM 2 A LT 525, %
D¥EFEMFEO WP T in vitro spontaneous neoplastic
trans formation # 72 L7z b D EHEZ 515, Bk
AL & v ) BB AR % R & L 725 o 28 b
RTH DD, ZOBLEBRRZ B & 3 5 HilR
L, FENBEALE; (menstrual cycle 12 & 2 $REUEEEA
DIEIZH 5 LB b bhY) =B E T 5HHia%R
LTINS » L ) DMESR LN, T4b
% Trent 5%, Kirk 5%, Centola 503 3 1E
e N FENEERROMIER L AREE S OGS
% TTK-2 cell line DEZEEIFE I 2 TH Y,
Z DH (3 in vitro H5#1Z A - T hormone D5z % 57
7 < ThH, BLERHROMILR I F= NIKH kD
ZH & B ) 5 HEEBAROTS 2 R SRS
EEZ6N5E, ZDEIFL L L #ilERD transfor-
mation ZHE# T L TIIHTEIEELEbLNSE. L
FOEE2EFL T, EFEEERMASOERZE K
B3 % & B b B transformation % & 72 3 Rij D
TTK-2 cell line 122\ T, ZD5rWER% % i
BEMEE LML TAH,

WAt LUFE

TTK-2 cell line »#fiHE#(2 1984 42 1 18 H
T, IEHITR 9 B 15 b &b AT IR P AE s &
D#110 € DMFLATRE S AUER B S N2, £ 5
55 N7 4184 5 b trophoblast (211# L T2 3LE
i %R (basal decidua) D4 A % FAIRSHMEE T
IZTIEHEHNENNL, MOMBATEALZLWE ) I
37.0C OB EHAKD A 5722 =L DT 10 £
[ TwhniZiEE L, BHA5AME L Tuwzilik
8L ZORRCT NTH) itz T oBERH
#: % [FIFEIC 37.0°C @ Hanks i@ D A-723 »—L D
IZAN, BEBATJ) 26 TH 1 om®? fragments
I[ZHAY) tam i 2s (800 [nlds,43) Z FHHWTPBS (—)
R TRRIGEF L2, 29 LTSI Ca® 2 1LY i
W72 1£12 0.25 % Ca+ Mg free trypsin (Difco 1: 250)
T L, B 2L A E 1T ol
IZorBE L 72, oy BE I Lo HINE £ £ 6 ml DGR
# A7z 25 em culture flask (Corning) DHIZ AILT
REEAMG L, DRI RTEFHRIED D & TiT
btz 1o flask (2 IZHINEEAI 50 TifEIZ 7
5k i@ N, Hi#iTElZ Waymouth MB 752/
1 (GIBCO) 60%, Hanks’BSS (H 7K) 309, Fetal Calf
Serum (GIBCO) 109%#%* 51 1), penicillin 100u/ml,

SLil fl
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streptomycin 100xg/ml,Anti-PPLO X 100 (GIBCO)
2~ 4%EHMLI, MIREE'BOAIZ37.0C, 5%
CO,+9H5 %air DA RFEREFE L L, Lk
37.0CHSERDO St L L7, Hy#iki3 2 ~3H
Wiz HL, 3BEM»S 1~ A2 1 E? passage &
H7z e L, B (1988 4F- 2 H) T TH 40 fRHEE#
ENTWw3, 2o TTK-2 cell line 34k 9 iz
T in vitro spontaneous neoplastic transforma-
tion # &7z L7720 # 2 H N5 AREEHMER I
L7z L o3k 51X, B4 » AEIEE#S LR
» L DT transformation # X2 FTHID LD TH 5.
1) {rAHZESHiEE

TTK-2 cell line # culture flask (Corning)# T
confluent DIKFEIZ 7 B F TR L, 15w L2
DHAAHESAMEE I TR L2,

2) AEAEIHEEHER

TTK-2 cell line % cover glass ®_E T conflnent
DIKFEIZ 7 B F TH#E L (passage %3 H), 2%
0.1M sucrose A 1) cacodylate buffer {2 TH[E T\
R cigid L7e, iki229%  glutal aldehyde & 2 %
osmium tetroxide T H[EE L7214 Bk - R 52
B AT > 72 71412 200 A9 gold coating %177\,
ARRIE TN (HILS —450) THEEL 7.

3) EBEFEEHMER

TTK-2 cell line # Corning culture dish (35 mm X
10 mm style) ® 1 T confluent DIKFEIZ 7 3 F THE#%
L (Passagef45 H), Z# % 0.1M sucrose A Y
cacodylate buffer T 2 []{i%1% 4 % paraform al-
dehyde, 5% glutal aldehyde Z&iR A% THilEE,
K12 2 % osmium tetroxide TR E #1477 - 72,
ethanol series THi7Zk L, epon 812 TEH L 72%%,
dish % ## L epon block #HtY) H L 72, Z @ block
T TTK-2 cell line »*f#4E L T\ 51 (T % b dish
DIEH) < parallel Ze FmaNcY) i 21ER L7245, #ll
falz 1 ~ 2R LFEL TW A WZHIZHD trim-
ming (213 &£ A ¥ T & § [H $ ultra microtome
Porter-Blum (MT-2B)ic TH#B#EE) ) #4) ) H L7,
YY) 13 uranyl acetate & lead citrate &\ i
BT - 7ok, EWAVEFEEE (HALH—600)
THEL:.

4) acid phosphatase i&1:

TTK-2 cell line # cover glass ®_E T confluent
DAKHEIZ 7 b £ THE#E L (Passage %23 H), ZHhic
ACPfaxy + (REbz) 2@#HL TE£DHEH
FiFThe - TRInTE % ER S e8I % acid phos-
phatase &% #5: L7, Yefal3 Carrazi’s hematox-
ylin Ti17% > 72,




DILL e Teiilar R esn b,
VA 2 ST 85 < 100

wm R

1) frFRZESamEE s (FE1 - 5H2)

BH]1-5HAH2(3H|Zpassage 3 HHIZBIT A
TTK-2 cell line DAHZEBEE T HLTH 5. i
&5 & TTK-2 cell line (3025 % F 3 5 Jafk
DHfiF - fibroblast-like cells 2 £ { &4, L2 A ¥
ZAHIZRRIAERDIL { 7 - 72 i, =AFolufk
PHTOMBEPFREELTWS, S 60l
fibroblast-like cells &b L T &b nEEZ LN
% 7%, X epithelial cells DFZREIZHE L e > T 5,
L b F 2 Z Tl epithelial-like cells & ME3s3I2$
5, FIEIRRKE Lo cHle, 2 Botila
LRI G,
2) AEHEEERE (BH3~5HSR)

B.H 3 (3 fibroblast-like cells ¥ % 2 5L A2 T
HD(1). ZNHDHNBIZZF DN 2 I3 L7
WSRO R IR E & BRIZ IO ViR 2 AT L T
W3, FlehhhRoiilRERELALTWS, B
¥ 4 (3 fibroblast-like cell &% 2 & 1L A fHlan Z
ERREHETIRZ L LDTH BY, iR
WIBHETE & AR R AT (2T 2 BRRERE S H5RRD S 1
72 EREDHUZIZZ D —EfH3 5 W RLIZ & > T polyp
KieBHR LT w3305 5 (1), BES5 I
epithelial-like cells ¥ Z 2 5N HileTH2 (1),
F FHIIR O ILBRIA E b T 2 DA -
LTHITFLNE, BREICE L T3 RN L
FHET DN, ZOEFHEN £ 4L, TDHIH
5707 epithelial cells ¥ £ 2 LN WITRTH 5.
Lo LHaRIZIA S - T B ) ila R m ok iz b7
v, GE 6 (3 epithelial-like cell & & 2 & 115 #illa
DREZFHEICLLDTH D55, fl BT

71 passage % 3 1 [ TTK-2 cell line, A4
fibroblast-like cells TH 2 %%, -2 xeNafk

WHABE B R TTK-2 cell lined FZREAIHF5E HAEL3E 33%3%

G2 AR ORI P
L AH 25 SRS X 200

ERE L DFWERIEAE L T b, Ml 12 8%
BERES (370 <, Lo IRkEALTWS, 2o
RUZPH 542 fibroblast-like cells & D % A8 T
W5, BEHTIIWERD 2EOEEZ/RLZLD
ThHb, LHD T TRTERIIREIFTICES A
TEY, THO T TR ERIERALH < o
RIEHWIRIBIC 7 > TnwW b, ZOMBEREN—IB
28 polyp KIZIEH L7z b e, KEDOM MDD LW
WY LD 6N s, BEHES I3 WMERD 5 bR
DPFELZLDT, FO—HWHrBLoKZdNzbng
RLTWE, IRLRIE) FWEED—D L% 2 5
nas,

3) FEaEEWETR (R 9 ~5I22)

THL 9 (3 fibroblast-like cells D& @ ESHE HTH
5, iR WHEE 2 2 L T8 ) Mk B0
EbDHTAh v, B E I NN T, BiED
YiLAAEA L T b, chromatin D5 Ah 33T
HFTHY, BMRLDTH L, HlBEOHIZIZE
bOTEELTERNIHFELTEY, Zhs33FE
FLUMEZELTWS, T hbbmBETEENL D,
ZDO—EBICBRAP A ST NVREFEE L 7% -> Talt
TWb LD ETHDL, FRIEHEEROGAED R
LA, THNHKHMoOBER IZEEFEMIZIZ
lysosome kL E ZEZ 5N B2 LD THH, —iKk
lysosome, ik lysosome, Z& G IMEDIRA L7723 D
ERDN D, FHIGE O I3 B S 2oL Mafk,
mitochondria, J£8? ribosome 27 5115, BE 10
(37 EH IRk i < 7 - 72 epithelial-like cell
(1) EBOLINDHIBEDTAE L T2, Z ol
LIRED LW 2 L TH 5. HaE i
RRKEL ST DY, RIFNZDL) LEELD
=5 3, fibroblast-like cell DA A=CRRIEL < % >
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843147 13KU

144 3 fibroblast-like cells ¥ & 2 &» 4L A4l (#), #M GH 4 fibroblast-like cell £ & 2 5L 2 HNED F1H .
Fa i 12 £ b 20 WD W E & BRI 12T W ar DI DT & A Rl 24T A SRR i AR
WKW 55, SEM x 1,500 HHI, BHED A polyp MhICHEH L T

5 (1), SEM % 8,000

G5 fibroblast-like cells DNafkN i < 7% - 72 epithe- TH 6 epithelial-like cell & # 2 &4 2 Hila o %,
lial-like cells ¥ % 2 & 41 2 #la (), #1822 G IR OHIT & 82 < D5 WK A L, 4
DITWHRINTEDLDHTE W, L LERTICH WMl 72 ke k2 L LT w3,

LT, MiKRWLDPFET I ZDORIZH SEM x 15,000

& & d S, SEM % 3,100




4 (516) WA EB R TTK-2 cell lined ZRE“FHIRFZE AAfE25E 33%3 %

241 1aKU K15 %3 7

BT RO 2 BOWMER R, O3 I8 KM TR T, 2O -Hhih Lok
PEEA LD, FHOR I EKEAH o ER TS, SEM X 31,000
A HWTWD, SEM x 15,000

H.F 9 fibroblast-like cells ¥ #% 2 6 A2 TH 5 27, HEI0 K EH IR DIL < 4 - 72 epithelial-like

PR TORH X b T A7 <, MOz cell (#1) X BN LN TAEL T 50,

EAWREA LTV, 202 YIS M T3 %, fibroblasat-like cells P 4545

13 lysosome Bk & bl s, ZOM M ;aﬂ[ # A 2 L TUE desmosome D {7A{EHTH 1),
i /MK, mitochondria, i ribosome %% b fampsicid e A Y Zalcris iz b

LB, TEM X 3,000 LR H D, TEM x 3,500
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Gl WIREIN AL ALV D TH LA, SFSFEh 5 12 lysosome ki (Ly), ENj#%Ek: (L) & Go-
FZHED lysosome BRI AFAE L T 5, KRR lgi %4 (G) #5L72. N: k%, M: mito-
@ mitochondria (M), cisterna [P oL L ifil chondria
. Ak (rER), Golgi % (G), #5708 ribo- TEM A: x8,000
. some il Ll b, N:# B: x20,000
TEM % 15.000

HE 13 BE 13~5E 18 (3 exocytosis 12T 5 L HH 14 exocytosis TOERD MM EIRL LD T,
DTH D, HIBEND lysosome L H it B %D b TH S, flafilic (T HE
2 PR % PR & MRA & osE s L2 T, PRSI & AR L2 IFR WA > T B
FERLNZE D AR i L T b, (#41). TEM x100,000

N:#% TEM x35,000



46 (518) WIHBEEBE R TTK-2 cell lined i RE-HHF 52 HAES5E 33%3 %

ﬁén&

GH15 lysosome & z &4 2 Wk AN SN 53 G 16 a3 20020 F 72 Bk DY exocy-
WS U THINEMIBRIC /AL LT 3, D de- tosis ThafAih izt ST %, Golgi
smosome, G : Golgi 24i&, L : f&iltEmk: vesicle(#) L FEfE L TW 5,

TEM  x 20,000 TEM x50,000

0.5 U

G 17 lysosome KD FR G/ IMAD RS2 exo- G 18 myelin {f % % L T\ 72 lysosome i ki As

cytosis D TR I N TV 3, exocytosis D THEEN TV 5,

TEM x35,000 TEM  x80,000
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G199 BF 19~% K 22 (3 microapocrine 5 HH20 BE 19 OBELETT DA E S 512K

BT 2L0TH 5. T il hi KL7zzionThs, TEM x80,000

LT polypKicZH->Twd, T2 THW
ENBHERITE DO THEAIEZ L -
Tw5, TEM x25,000

HE 2l s E RIS/ R T A BRI HPL 22 [alkEo) 4y WAk Y microapocrine A WA &
k% W L C microapocrine 73X LT S THER I It SN TH
5 (4). TEM x15,000 %. TEM x60,000
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TEEBRICELL OB B L EZ 2 HPEHITLR
b3, fibroblast-like cells (3% DI T & <
K & 7 #UIk mitochondria 73k £ < iR L, /oM
W alk, EEED ribosome E LD TEHETH 5,
lysosome EEEL b HEELITIZ 3R & 4, FINERIBRIC I3 &
ZAE AWM INEBDbNSERI R LS,
F 7okl f DB AS A A £ LTIE desmosome H37
LTS BEHEI1LIZHBENZ S Sk L7z d
DTH BN, F X FAHHED lysosome FERIATELE
LTEY, myelin @z 2T 2HMEL L5,

i NaA i E R SRR EAEAKE 5 »
Hhw s rdkiz, LAY A2 Golgl HEIHE
LT3, F72EM54K9 mitochondria AsH#E%: crista
P LT3, HH 1213 lysosome BRI, HEHARE
KL & Golgi E L 2R L72LDTHE, DL
ARSI AR EERL L $e 2 < R b ufe, F 7ok
ribosome b £ DL NS, BHE 1313, HESE
1213 lysosome & 5L 5415 BERIASRR S & fHfa s &
DA L 722 TE DERLD D A DS 12 B
SNTWBRETH S, bW BB N5 (exocytosis)
EEZLNED, FWEINTWBERIZHLIZHE
Foors L 74 N lysosome Hkr & B b, HHE
14 13%°13 ) exocytosis DWW TH SN T W5
KLTH 555 HlaR L S HTa B b S 7z
DLDOTH D, HNaD I (FHINRE & BRAE & A5 Rl
ALEECEIRELTWS( 111, BE 1513,
TZHE2£11213 lysosome & & 2 5115 FRLAHIE M
SR THINBRIBE A E L T B IREBTH S, £
722 T3 HmiameE A9 desmosome X, #RE NN
Golgi #EENR 615, HHE 16 IRRHBROEL S
HRIAHY exocytosis DN THIEMI B S LT 2
BTH 5, DWERIIKIZOOEFNTEY, Zof
R hIcEcaEn MR A LT3, FoHile
BT Golgi vesicle ¥ % 2 515 L DA EAEEAE
LTw3 (1), 2ok D WERIL, 43T
DHIFZENICTIME L TR E R B 25D T
H 5. GHE AT (IHIHRNIZAFLE L Ty 72 lysosome $4
BTG IMED A T exocytosis DT S 4L
T d, 030 MR AR & R R A L
TR BbNBFEWEFR NS, BEH 18 (Ffilalic
F4E L T\ 72 lysosome B KL D Fk 53/ ME O v T,

myelin % 2 LT\ 72 L Dh%R(3 ) exocytosis DI
THHE N TV 5, B 19 3O BHE O il
SFRIBZIZ2LDTH LD, ZDOEHEH LT polyp
Kich-hdneEZHNE, ZHUSEEEHO
WMETpolypKICH L2 b —HT 20 E
biLd, BFLLINPBEENTHWENE LD L

FIHARE R R TTK-2 cell lined 2 HE IR HAE2EE 33%3%

EZ LD H, 2D WIETEL apocrine 53D H D
microapocrine 5 TdH 5. 2 2 THW SNSRI
EDLDO TN LEEZ L->TBY, MBEICHEN
iz SICEICHE AL MEE 2RET L. BHE
20 (355 19 DM ELET FDH% S IR L7z
LOTHB, ZHITE D LEHED REDEF 257
Wtz b L EZOREE»CTHUMTTEY, BikE
AN EE D & BRI D TP (3 — D o dift L 72l & 7
STwa, FRAMEICEENMEIR NI ZEZ
T, EFEEDRRLEWEDZ2HT 20005 5.
L2 L &R A AUSHE)— 8RS o M bs K5 ¢
H5GHE 2RI Ic g i e E A
THOWERAWHELZ B L THUINTHDLDTH
5, WREIRE L S T Tundhy, i
microapocrine 7 WIEHE X £ 2 L5, BH 22 (2[4
KR o R 5E 4 IR BRI BRI B S 74y 2
2 LDTH L. FWERLIZIZIZEREZ LTBY,
MEIC RN XL/ M2 B LTwE, wIRiz
L2 EbOTHHMN W ERLTH D, TWEET
»H5b.
4) acid phosphatase iH1EAT R (BH 23 - 5 H 24)
BH23-5H24ICACP#fXxy M2ks TTK-2
cell line ? acid phosphatase { 5L RFE 27~ L
72, 2z kB X TTK-2 cell line @ 9 % fibroblast-
like cells B L U=RafhD i < 7 - 72 epithelial-like
cells & 312 % o #fi i B P 12 BORIK 12 acid  phos-
phatase (G M5EFGIERT R 2 38072, T bHEWMTR
5Lzl R RN O BRI 3 Z DK 43 H¥ acid phos-
phatase iHHEFSETH 0, BEHENIZ (X lysosome &
Wiy NEEHEEAL TS,

z B

LI E TTK-2 cell line d4y kI H % vy 2 1B
MBEE LT > T &2, ETZOHRIZOVTE
BEMZTCAL, ThbbiphLck ) ICHFEELIZ
AE B NI (basal decidua) & 0 #fCEE# % 4T
ks E A F T T b TTK-1 cell lines,»®
TTK-2 cell line®D#ilaRrz A LT3, HiFElTR
HRHE 1538 0 @ AL T epithelial-like  cells #* domi-
nant ¥ 7 - 72 TTK-1 (E) cell line & fibroblast-like
cells #* dominant & % - 72 TTK-1 (F) cell line &
293, FNFTUE#TR 1 ~ 3 4T transformation
B ELUBEMELLD, I3 T ~ 1, fRK9
f{I2 3B\ T transformation # % 72 LML L 729,
% o transformation NS in vitro spontaneous
neoplastic transformation ¥ # 2 &1, BifE £ THE
R RRERE R R LT\ b, TTK-1 cell lines (2B L
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5223 TTK-2 cell line ®#Hfa T fibroblast-like
cells i epithelial-like cells ¥ 312 $H i &
P CERLK 12 acid phosphatase i 14: 58 P
1A W & e 72, Carrazi’s hematoxylin
stain %400

TIIHFEAMSD ERl g L BER G »Z N ZFh
TTK-1 (E), TTK-1 (F) cell line &% >72D7%, &
AWII—EREEMADA L 572300 TTK-1 (E),
TTK-1 (F) cell line i253{b L T > 72D AHTH
DIERKETTH S, TTK-2 cell line I22\WTid
transformation O EIZ LKA TH Y, A HOBF
22CiR L 72 fibroblast-like cells & % \ (3 Z Dafdhs
JEh% - 72 epithelial-like cells (3\ W % I K HHG
H¥% D cell line T& 1), Z #1#* transformation 12 &
ST EERICHLLZEE R 65, JORBLEEH
fald e NEM SN EL LI bneEZ 6T
BY, FEICB2EEME L EEMELRE—DHh
IREEAR AR IC R LT 25 & i R st B (4 1R
DM ZE LML LlaTH ), @S5Ik
Bfa~ b L T K BITAEFIE W B b s,
fE- TA IS & H %8 L7z transformation % & 72
FHIOREI 5 f-H D TTK-2 cell line 2 i~
DoHLRER B T A BLEEMIE KD cell line TH Y,
Z D5 < BLARARAE, FricBEERHafL L 72
stromal component DMEEEFT LD EEZ LN

e

B 24 [REfEoMiE kG E, Carrazi's hematoxy-
lin stain % 1,000

b, TE PR, AR OO BT
D TEBAY 2 R RE IS BRI T DR XH 575,
A5 DKRERSHIHIHA D I TR AL, BRI TR 10 58
RO B EEMIE OB B IC AN, Z oMl
T Golgi vesicle DA & vesicle DFlfEE#&ET~
DOFHE, S 512 vesicle £ reticular lamina #8
> T OB ZSE D & Ml A~ D o3 Wi % F208 L
T3, L d bR MW T acid
phosphatase (G E LTW5b,.2F ) 2 6D5
WABERTIT lysosome BRI TH 5 L D REME % /" LT
WA LDTH LY, ARlDEEH 5D TTK-2 cell line
RBWTLFEROENE 2 5, BREFENICHL»
X 912 TTK-2 cell line (3£ DafEHNICEbHTE
B lysosome BR.ZBALTED, ZOKMBT %
exocytosis Dz THRE/MZ AW L T 7z, FakL
DEEIEETFEED LD, FOEESLHEEEL
BEXFITBILLL D, vesicle D L DL Y TH
> 7275, FARIZ 2513 in vivo BEEMIIEOE T
LR LD LD TH ) DB LFEREZ 2 S
N3, 727%ELDORIL 7B ERERER TS
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B3, X 5 (2 RKME# T (2 hormone DRI EET
HLrEEZERICANTE RIS LW, —f%IC
lysosome FE¥T, AEHARREEAT ISl D BITEALE R T
organella d—2 &% 2 LT\ 5 7% B EREHEIRIC
BIL TR bn e 2 552875\, TTK-2
cell line 132 DEE LO THEBELHMEREEZ A LT
EEHTH D, 20 3 » H1%I2I3 transformation #
ERLTHREZ THECHMELYIFTEY, I
5D IERIE L M IWIZIE L RO H 5 L HEN
ENb, HKIRO L E#IE TIZ lysosome A5 HUR R
hormone REAERERE (2 FHEICBE G- L Twiz D), IR
A EEDFLIR KIS hormone FEAEHINE T3 lysosome 7%
hormone iR OFEFHEICBIREL TV b LW &
ZHH B, 21513 lysosome & hormone FEAESY
WOBRDE LD TEHRLFERTHETH ), Bk
EHIaIZ 5 T Y lysosome & BRI WA L TOH
ElETFRHEES, $7%b 5 lysosome & & BALER,
R R 24 £ T lysosome DEEE & 13E >
TREWEL Y RH B LBbNS, 722 3R
microapocrine W HEIC & 5 FEKLIS lysosome HH
KR SREEZAELTE), BEEMLos
WHEICE L TABOREPEENS., L Lunoh
R LN LDFUWIEDRIEZE LD TRY L H
T, BEERSIE OBBERI ICRIL > b D L B bl b,
IAENL R SR E W AN D L EZ LA WHEIC
I3, prolactin (PRL & B&3) Xebd ) 7 ey fkl e
% MO fibrillar material 7% ¥ 2 H1F 5405, PRL 12
3 L CI3FRER 9 incubation 7 ¥ T2 DREEE G W%
AERH L7250 300 L & AHBERDURIEIC L B ESHIVEIEE
T3 R T3 7 < ML e o £ 2 R i
PHPICFDOREZIEHL T35 5. 2F DI
IR T (2 AL & B2 ) P R LorERL %
HELWBOHMTH 5, RHRAREEI K
K cell line DMIRE  IC/7ALET % lysosome
EROHIZ PRL DREZRT L OWH 0G0 0H
HRIVELREEEDbNS, HH LD TTK-2 cell line
DA ROFFFIN A L 72RO B8R I I3 T
135 55 RIA-2 iiAkIiC X 5 TP R LOFAEITFEA
ENTBY, ABOBFAPLIND. T2 REHH]
WEICE L TUIREZORIEIEAICLEINTE N,
ALV SR A AR 53 W3 5 lysosome FERLE D
BR LML Ich b0 B bbb, fibrillar
material'® 12D\, BHERILA & D BRSAEREN & D
WMEOLHNVEENZTEIIT»P>Tniewn, Uk
TTK-2 cell line % L Tl & BN W CBET 5
EEERMITERY, TNHLDFWRELERNT S L
Wlafbn—@BREELEZ LA, ThbbTENEK

WA HERE K TTK-2 cell lineD 2 RE-IIHFSE

ALt 33435

RV AR I R BRI~ DL E 4T 2 v, S 51T
IR 3 A~ DM LREE T LT b, Th
5D43{ki3 hormone ZDIC L > TESICER I N
55D THY, FD5bD#FLE T collagen Z DD
F R R D U DT e b L B 5%, BETEREIR b
BT ICA LD & ) 12 b LSRR8 Tl 5 RE
DHEERL, BITEILLTW DL Bbh s, F
HHDIT 7% - T b F 5 N8 DR RIS
in vitro FHKRER®ICHBEWT H 20 L9 “eifilasr{b
HELODTERLEEHZHSTWDS, 2L ZITRR
IZBWTIE, KR 6.5 H 287 FENEHE (T
RN ZEALE & 72 L 72EK4) 1213 collagen FEAE
AE 11370\ %, RIER R 15 W Z #z i collagen
ZREAACTH L CHaRIC D - TS ) _EAH 1™, 5%

bt 72K E M- T Bl B IR~ D5k
TEHE 2R L, e 0 #%8 & 3612 autolysis 282 LT
< 39, 7 h b collagen Z ki L THIla L% &
2L TV BKELHERI I NS, 2o &) Lefilas (b
DPTHEIT B EEIa D A DB T3 7 <, i<

MR 2 &5 EER B~ DB (410) DR
B (BOIRTTTRIoBNELLB I LA
o) ICELSBEDb-TLBDTHY, BEERHH
Nal3Z DB IcH 2laLEL 2000 Lk
v

(AFRILDO—ERIZEE 37 ] H AR AFLE 2
BWTHRFELL)

x &

1) Sil—Bp, #aEM s, EAE, KPR, FR
B, NEAEF], #& %% [ normal human early
decidual tissue & 1) 1% 54172 cell lines D&
&8, % 36 [0l H iR 2dliEE 5, 299, 1984,

2) SLIL—EBR, BB, REMZ, B OSEIEE
NBEFEEE L 0455 74k (TTK-1 cell lines)
DX — P27 A~DFHIFER, HERE 36(11) :
2115, 1984,

3) Trent, J. M., Davis, J. R. and Payne, C. M.: The
establishment and morphologic characteriza-
tion of finite cell lines from nomal human
endometium, Am. J. Obstet. Gynecol., 136 (3):
352, 1980.

4) Kirk. D. and Irwin, J. C.. Normal Human
Endometrium in Cell Culture, Methods in Cell
Biology, Vol. 21B: P51, Academic Press, 1980.

5) Centola, G. M., Cisar, M. and Knab, D. R.:
Establishment and morphoogic characteriza-
tion of normal human endometrium in vitro, In
Vitro, 20 (6): 451,1984.

6) a2z, SIL—R, EERFR, Sk, Eik
B IEE ANBRER L D155 h7e cell line DR
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Morphological studies on
secretory function of the
TTK-2 cell line derived

from normal human
early decidual tissue.

RATH

(523) 51
Ichiro Tateyama and Takahide Mori

Department of Gynecology
and Obstetrics,
Faculty of Medicine,
Kyoto University

Tosiro Tominaga and Naoyuki Kamitani

Department of Obstetrics
and Gynecology,
Fukui Medical School

Morphological investigations of the TTK-2 cell
line derived from normal human early decidual
tissue were carried out. This cell line has been
maintained in culture through about forty sub-
cultures over 4 years up to February 1988 and
always has proliferated actively. In vitro spontane-
ous neoplastic transformation occurred in this cell
line after it was maintained in culture through nine
subcultures over 7 months and changed into a
malignant epithelial cell line. This cell line was
maintained in culture through five subcultures over
4 months and studied by phase-contrast micros-
copy, scanning electron microscopy, transmission
electron microscopy and acid phosphatase assays.
The cells of the TTK-2 cell line were shown to be
composed of many fibroblast-like cells coexisting
with some epithelial-like cells with abundant cyto-
plasm. Both had numerous lysosomal granules,
abundant rough endoplasmic reticula, Golgi com-
plexes, mitochondria and lipid-like granules. More-
over variously shaped lysosomal granules were
secreted by exocytosis from the cytoplasm and
unique granules were secreted by microapocrine
secretion from microvilli into the intercellular
spaces.

From the morphological point of view, the TTK-
2 cell line was thought to be derived from decidual
cells, and we demonstrated the secretory function
of the TTK-2 cell line clearly. It seems that uterine
endometrial stromal cells differentiate into
decidual cells, and decidual cells have the ability to
differentiate into epithelial cells. The secretory
phenomena are thought to be one process involved
in the differentiation of the cells. According to
these findings. decidual cells may be the intermedi-
ate cells between stromal cells and epithelial cells.

(ZAf+ : BEFD 63 4 2 1 27 H¥FB)
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PROLACTIN RESPONSE TO GONADOTROPIN-
RELEASING HORMONE IN ANOVULATORY WOMEN

Katsuyoshi SEKI and Koichi KATO

Department of Obstetrics and Gynecology,
National Defense Medical College

Abstract: We evaluated the relationship among prolactin (PRL), Iuteinizing hormone (LH) and

follicle stimulating hormone (FSH) release in response to gonadotropin-releasing hormone

(GnRH) in normoprolactinemic, anovulatory women (anovulatory cycle, oligomenorrhea, nor-

moestrogenic amenorrhea, hypogonadotropic hypoestrogenic amenorrhea and hypergonadotropic

hypoestrogenic amenorrhea) and in normal women. A significant rise of serum PRL after GnRH

was observed only in women with hypergonadotropic hypoestrogenic amenorrhea. However, in

all groups some subjects were PRL responders while some subjects were PRL nonresponders. The

percentage of PRL responders varied significantly among the 6 groups of subjects. It was

significantly correlated to the FSH response to GnRH, but not to the LH response. The positive

correlation between the PRL and FSH responses to GnRH is consistent with a paracrine interac-

tion between gonadotrophs and lactotrophs.

(Jpn. J. Fertil. Steril., 33(3), 524—527, 1988)

Introduction

Exogenous gonadotropin-releasing hormone
(GnRH) can stimulate prolactin (PRL) release in
humans'~*. The mechanism (s) by which GnRH
induces PRL release has not been estabished.
However, a significant correlation between PRL
release and gonadotrophs responsiveness to
GnRH was found in normal women during the
various phases of the menstrual cycle, and in
hypogonadal women**. These findings suggest
that a paracrine interaction between gonado-
trophs and lactotrophs demonstrated in the rat® is
operative in humans. A Significant PRL response
to GnRH was also observed in some normo-
prolactinemic, anovulatory women®. However,
the mean follicle stimulating hormone (FSH) or
luteinizing hormone (LH) after GnRH was report-
ed to be similar in anovulatory women who
showed a PRL response to GnRH and those who
failed to do so®. Thus, it is not certain whether

there exists any relationship between PRL release
and gonadotrophs responsiveness to GnRH in
anovulatory women as a whole. In the present
study, we evaluated the relationship among PRL,
LH and FSH release in response to GnRH in
women with anovulatory cycle, oligomenorrhea

and amenorrhea.
Materials and Methods

The subjects of this study were 62 normo-
prolactinemic, anovulatory women. Out of the 62
patients, 9 had anovulatory cycle, 13 oligomenorr-
hea, and 40 secondary amenorrhea. Eleven normal
women, studied during the early follicular phase
of their ovulatory cycles, served as control sub-
jects. None of the subjects was taking any medica-
tion at the time of studies. Starting at 1000-1100 h,
each subject received 100 g GnRH as an iv bolus
dose after two baseline samples had been
obtained; additional blood samples were obtained
30, 60 and, 120 min after GnRH administration.
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All amenorrheic patients then received an
intramuscular injection of 25 mg progesterone.
Uterine bleeding occurred in 12 amenorrheic
patients (normoestrogenic amenorrhea), but not in
other 28 amenorrheic patients (hypoestrogenic
amenorrhea). Out of the 28 patients with hypoes-
trogenic amenorrhea, 13 patients had low or nor-
mal serum FSH levels (hypogonadotropic hypoes-
trogenic amenorrhea), and 15 patients had ele-
vated serum FSH levels (hypergonadotropic
hypoestrogenic amenorrhea).

Serum LH, FSH, PRL and estradiol (E,) were
determined by radioimmunoassay as previously
described”. Serum LH and FSH concentrations
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were expressed in terms of nanograms of LER 907
per ml. The intra-and interassay coefficients (CV)
of variaiton were less than 109 in each assay. All
samples from an individaul subject were andlyzed
at the same time. Mean basal concentrations were
obtained by averaging the two baseline samples
collected before the administration of GnRH.
Statistical analyses were performed using analy-
sis of variance, Student’s t test, X* test and linear
regression. For each individual subject, the defini-
tion of a signficant PRL response to GnRH took
intraassay CV into consideration. An increase
over the basal value of at least 339 (five times the
intraassay CV, 6.5%, for PRL) at 30 min following

Table 1 Basal hormone levels (mean + SE) in normal women and normoprolactinemic, anovulatory

women.
Normal Anovualtory  Oligomenorrhea  Normoestrogenic ~ Hypogonadotropic ~ Hypergonadotorpic
women cycle amenorrhea hypoestrogenic hypoestrogenic
(n=11) =9 (n=13) (n=12) amenorrhea amenorrhea
n=1) (n=15)
PRL (ng/ml)  119+16 126+14 10711 9.3+09 86+12 8.8+11
LH (ng/ml)  87.3+£102 141.1+282 153.0+26.0* 142.4+22.5* 822+11.3 586.4 £115.7**
FSH (ng/ml)  362.0+278 251.7+38.0* 260.0 £33.9* 296.1+29.2 224.8+33.9** 3392.9£491.4***
E2 (pg/ml)  43.6+49 57.2+5.3 451452 51.7+6.4 26.9+3.1** 200+ 1.7%**
*P<0.05, **P<0.01, ***P<0.001 vs normal women.
A C =
T 207 B 100 Y=71.2X—156.0
Bl FFiy FEE-5 piay n r=0.97
z § 804 p<0.005
L 6 :ypergtnadotfopic
Y orwm om 6w o § @ i menarnen
MINUTE 2 601 .
o Hypogonadotropic
20 D E F % ::ﬂooﬂe?;:g:nie
E E 40 eno 4
2 104 - @ Normoestrogenic Amenorrhea
g I}-i\I Il\i\f ?)_5\{ E 20_ ® Oligomenorrhea
® W e & % 0 & & 1o @ © Anovulatory Cycle
Normal Women
MINUTE N ¥ 0 s
Fig.1. Mean + SE basal serum PRL and its re- COMMON LOGARITHMS OF MEAN MAXIMAL NET INCREASES OF FSH

sponse to an iv bolus dose of 100 g GnRH
in normal women (A, n = 11) and in wo-
men with anovulatory cycle (B,n=9), oli-
gomenorrhea (C, n = 13), normoestrogenic
amenorrhea (D, n =12), hypogonadotropic
hypoestrogenic amenorrhea (E,n = 13)and
hypergonadotropic hypoestrogenic amen-
orrhea (F, n = 15).

Fig. 2. Linear regression between the percentage
of PRL responders and common logari-
thms of the mean maximal net increases
of FSH.
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GnRH, was used to distinguish secretory
responses from random fluctuations.

Results

Basal PRL levels in anovulatory women were
similar to those in normal women (Table 1). Basal
LH levels were signficantly higher in women with
oligomenorrhea, normoestrogenic amenorrhea
and hypergonadotorpic hypoestrogenic amenorr-
hea compared to normal women (Table 1). Basal
FSH levels were significantly lower in women
with anovulatory cycle, oligomenorrhea, and
hypogonadotropic amenorrhea, and were signifi-
cantly higer in women with hypergonadotropic
amenorrhea compared to normal women (Table
1). Basal E, levels were significantly lower in
women with hypogonadotropic and hyper-
gonadotropic hypoestrogenic amenorrhea than in
normal women (Table 1). A significant rise of
serum PRL after GnRH was observed only in
women with hypergonadotropic hypoestrogenic
amenorrhea (Fig. 1). However, in all groups some
subjects were PRL responders while some sub-
jects were PRL nonresponders. The percentage of
PRL responders varied significantly (p<0.01)
among the 6 groups of subjects. There was 1 (9.
19%6) PRL responders out of 11 normal women, and
1 (11.1%) out of 9 women with anovulatory cycle.
There were 3 (23.1%) PRL responders out of 13
women with oligomenorrhea, 4 (33.39%) out of 12
women with normoestrogenic amenorrhea, 5 (38.
5%) out of 13 women hypogonadotropic hypoes-
trogenic amenorrhea, and 12 (80.024) out of 15
hypergonadotropic hypoestrogenic amenorrea.
The PRL net increase observed in each PRL
responder was not significantly different among
the 4 groups of anovulatory women (oligomenorr-
hea, normoestrogenic amenorrhea, hypogona-
dotropic hypoestrogenic amenorrhea and hyper-
gonadotropic hypoestrogenic amenorrhea), in
which there were more than 2 PRL responders.
The mean basal levels of E,, PRL, LH and FSH,
and the mean net increases of FSH and LH after
GnRH were similar in PRL responders and PRL
nonresponders in these 4 groups. However, the
percentage of PRL responders in the 6 groups of
subjects was significantly correlated to the mean

maximal net increases of FSH (r=0.93, n=6, p<
0.01) or their common logarithms (r=0.97, n=6,
p<0.005) (Fig. 2), though it was not correlated to
the mean maximal net increases of LH (r=0.78,
n=6, NS) or their common logarithms (r=0.62,
n=6, NS). It was not correlated to the mean basal
E, levels (r=0.81, n=6, NS).

Discussion

In agreement with the results of other reported
studies*?®, a significant PRL response to GnRH
was observed in women with hypergonadotropic
hypoestrogenic amenorrhea. Although the mean
PRL response, as computed in the whole group of
women, was not significant in other groups of
women, in all groups some subjects showed a PRL
response while others failed to do so. When only
PRL responders were considered, no significant
modifications of the amplitude of PRL response
to GnRH could be detected among the different
groups of anovulatory women. Furthermore, net
increases of FSH and LH after GnRH were not
significantly defferent between PRL responders
and PRL nonresponders. This is in agreement
with the results of Gianpietro et al®. who found no
significant difference in FSH and LH after GnRH
in PRL responders and PRL nonresponders in
normoprolactinemic, anovulatory women. How-
ever, the percentage of PRL responders varied
among the 6 groups of subjects. It was significant-
ly related to the FSH response to GnRH. The
positive correlation between the PRL and FSH
responses to GnRH is consistent with a paracrine
interaction between gonadotrophs and lactotrophs
demonstrated in vitro in the rat®. Furthermore,
in response to GnRH, the gonadotrophs that
mediate GnRH-stimulated PRL release secreted
remarkably high amounts of FSH compared to
LH?®. In conclusion, a paracrine interaction
between gonadotrophs and lactotrophs seems to
be operative in anovulatory women as a whole.
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PRL, luteinizing hormone (LH)# X UF follicle stimu-
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BUK B FEEARD prolactin (PRL) & gonadotropin (Gn)5r i M ORERENAHRI 2, LHRH
ZHWTEER L7, LHRH 100ug X%, MEG 73T MEP RL b FH-T 25EFL R T
1A L 72 50 % LI Ed P R LR &2 /R 3RERFI (P R L BAFBSH) (3 1E ¥ B R (A A 23 14
8l (34 %), HiNaiAmE A 17 v 35 (18 %), HUK FERHEEESEINAE 15 Fldh 3 5] (20 %), F#ik
f N 10 5 3150 (30 %), ARURADUIE A 7 il 0 5], *HBRE (ER 2 ml &) 7THH 0FITH 72,
HIAMP R L BYFRUSEETIE, LHRH $%5-4% 30 4r o Ifi% P R LA# (30.5+5.1ng/ml) (ZHiff (17.3+
2.7ng/ml) 2 LAEE (P<0.05) %&Efliz R, BEREPRLABKIGH TIIPRLOAEE .
EREBALNZL»-Te, Fz, BEBP R L BRSO ME P E AN P R L AR Kok
R LA R (P <0.05) 124> 72, LHRH &F#% D P R Loy & G n 5l [ OB GERT 7 FHRY
IBERHTZOMBE»RL ), MRERTF o4 FALVECREXZOHBEORER 7D 1 2TH

5 hgtEnRg S itz

(Jpn. J. Fertil. Steril., 33(3), 528 —534, 1988)
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Table. 1 Serum prolactin and gonadotropin levels after the intravenous injection of LHRH in the women
of luteal phase, follicular phase, hypothalamic amenorrhea, castration and early pregnancy.

Luteal Phase (N = 23) Hypothalamic Amenorrhea (N = 15)
Time (min) PRL (ng/ml) LH (mIU/ml) FSH(mIU/ml) | Time (min) PRL (ng/ml) LH (mIU/ml) FSH (mIU/ml)
0 182+1.3 15.8+2.2 5.6+0.6 0 16.7+£2.3 28.0+4.4 10.1+1.1
30 235423 113.3+13.6 125+1.3 30 183+1.9 227.4+40.8 26.5+2.2
60 189+19 100.7+£12.2 14.0+14 60 16.7+1.9 193.3+37.6 29.942.7
90 14.6+1.1 85.2+10.6 125+1.2 90 16.2+1.8 174.1+404 28.0+2.7
Follicular Phase (N = 17) Castration (N = 10)
Time PRL LH FSH Time PRL LH FSH
0 150+1.3 19.942.6 85+038 0 224436 103.0+£10.8 86.44+10.0
30 16:7+1.5 109.8+17.5 195+19 30 28.7+5.7 283.1+44.7 125.8+14.5
60 13.8+0.9 99.2+18.3 20.8+2.4 60 26.2+4.1 308.1+49.4 146.2+19.7
90 12.1+06 92.8+235 185+2.1 90 222432 257.4+378 136.4+17.4
Control (N = 7) Early Pregnancy (N = 7)
Time PRL LH FSH Time PRL LH-3(ng/ml)
0 153420 256458 143423 0 36.4+3.1 1.07+0.06
30 169+24 269455 17.3£29 30 389428 1.23+0.08
60 17.0+2.4 30.3+6.8 16.8+3.1 60 39.7+3.2 1.214+0.05
90 16.3+2.2 276459 15.5:3.1 90 369+3.4 1.16+0.05
Mean+SE.
Luteal Phase Follicular Phase Control
LHRH 100ug iv
g —— Well-responded Cases
55;2 ————— Poor-responded Cases
50F MeanxS.D.
LHRH 1004 iv Saline I iv
40} \
PRL PRL
ng/m4g ng/m4 N=7
301 301 30
20} 20} | N
10t 10F 10t
0 30 60 90 0 30 60 90 0 30 60 90
minutes minutes minutes

Fig. 1 Serum prolactin levelsafter the intravenous injection of LHRH in the women of luteal phase

and follicular phase.
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Hypothalamic Castrated Women Early Pregnancy
Amenorrhea

Well-responded Cases
------- Poor-responded Cases
Mean+S.E.
PRL LHRH 1 ' PRL ;
i’ 0ug iv no/mg LHRH 100ug iv
LHRH 1009 iv a0y 50r T,
* ’/"‘,’/’/ "‘“‘-_‘3

PRL N=15 | | i

ng/m4 40 40 it o
i “ss et e
30f 30t 30f ]

204 201 p]1] -

10f 10t 10 N=7

0 30 60 90 0 30 60 90 0 30 60 90
minutes minutes minutes
Fig. 2 Serum prolactin levels after the intravenous injection of LHRH in the women of hypothalamic

amenorrhea, castration and early pregnancy.
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FHBRIF N T3 LH, FSH MM X & 12K
FECHMAIHREC I LA R (P <0.001) 1<% <, LHRH
FiE g LHIEME (308.1+49.4 mIU/ml), FSH TH
fili (146.2+19.7mlIU/ml) L HE (P <0.001) 7%
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LHRH #i¥ LA IZA H L5 %% BifEic b L
HEXIALN T -T2,

2) LHRH #E#OZMENICB T 21MFHP R LE)
(&1, M1, 2)

LHRH #%iE#%0MEP R L 2 &% N THEF L
72, EREE N TIEAMES 18.2+1.3ng/ml, 30 43l
5¥23.5+2.3ng/ml # 75 L, FH&4d N TI2ATE D
22.4=+3.6ng/ml, 30 43MiliA* 28.7+5.7ng/ml 27 L,
LHRH % 5-# 1% P R L {3 EREm3A S50
BEZLE»o7, HOFECBWTHIMEP R LEE
CEELEIIA SN »-72(F 1), kic, LHRH
FE% P R L AMEDHIRO 50 % % #k 2 HEFI% P
R L BafFBUefl, P R LESIMEARIED 50 %LL T
JEFZ PR LABKIG L XL, #lzDfEFNIZH
T2 I P R LENHE 2 MaT L7e, iR ATl 23
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Fig. 3 Serum prolactin and gonadotropin levels
after the injection of LHRH in the women
of luteal phase.

PRL Poor-responded Group

ng/mg L
S0 y=0.018x+18.1
40F r =0.200
kL, . °
| %, .;A—/.,—-/‘/../I’J
- W ° Q.. b
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50
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:g ° r =0.283
) EPCR T L
! S T ’
L b de m|U/m&

0 5 10 15 20 25
Serum FSH

Fig. 4 The correlation between serum prolactin and gonadotropin levels before and 30 minutes
after the injection of LHRH inthe women of luteal phase.
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TZA PRL Well-responded Group (N=4)
[ PRL Poor-responded Group (N=15)
g'me
5 I 5 ~P 005
T ; me pgrmé ng/m
150 15
6
10F 10F 100 10
4
5
2 50
PRL LH FSH Estradiol Progesterone

Mean+SE.

Fig. 5 Basal levels of prolactin, LH, FSH, es-
tradiol and progesterone in the women of
luteal phase.
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The effect of LHRH
on the prolactin releasing
mechanism of women
in non-pregnancy
and early pregnancy

Toshiro Kubota, Shusaku Kamada,
Hiroo Tsuzuki, Akira Kohyama,
Nozomu Nishi and Motoi Saoto

Department of Obstetrics
and Gynecology, Faculty
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of Medicine, Tokyo Medical
and Dental University

The purpose of this study was to invesigate the
functional correlation between prolactin (PRL) and
gonadotropin (Gn) secretion from the pituitary
gland after an intravenous injection of LHRH in
six different groups of women.

The following results were obtained:

1) LHRH did not induce a significant increase in
serum PRL levels in all groups. However, the high
reaction PRL cases after LHRH (serum PRL
increase =250% of PRL basal levels) were found in
each groups. The appearance rates of these cases
were 30% (8/23) in the luteal phase, 18% (3/17) in
the follicular phase, 20% (3/15) in the hypothalamic
amenorrhea, 30% (3/10) in the castrated women,
0% (0/7) in the early pregnancy and 0% (0/7) in the
control (the injection of saline).

2) In the high reaction PRL cases of luteal phase,
the peak values of serum PRL (30.5+5.1ng/ml)
after LHRH were significantly (P<0.05) higher
than the PRL basal levels, and the positive PRL
response after LHRH was significantly (P <0.05)
correlated with the positive Gn response. However,
there was no significant increase of PRL after
LHRH in the littel reaction PRL cases of luteal
phase.

3)Basal levels of serum progesterone (P)(7.7+1.1ng/
ml) and estradiol (E,)(97.2+12.2pg/ml) in the high
reaction PRL cases of luteal phase were lower than
those of P (14.4+2.8ng/ml) and E, (151.1+30.8pg/
ml) in the little reaction PRL cases.

From these results, the functional correlation
between Gn and PRL after LHRH was found most
frequently in the women of luteal phase and castra-
tion. Additionally, the serum steroid hormone levels
seemed to have affected the PRL response to
LHRH in the luteal phase.

(ZAF L BEA162 4510 H 30 H)
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ROLE OF OVARIAN ESTROGEN ON
PRL SECRETION IN IDIOPATHIC INFERTILE WOMEN

Hiroko TAHARA, Shingo OHISHI, Hiroshi CHIBA,
Ryuzo TAHARA, Takumi YANAIHARA and Tetsuya NAKAYAMA

Department of Obstetrics and Gynecology,
School of Medicine, Showa University

Abstract: Frequent measurements of pituitary and ovarian hormones were undertaken to study
the physiological role of ovarian estrogen in relation to prolactin (PRL) secretion. Twelve
infertile women with regular menstrual cycle (PRL <25ng/ml) were selected for this study and
were divided into two groups according to the responsiveness of PRL to thyrotropin-releasing
hormone (TRH). Seven of 12 women showed high response of PRL to TRH and were considered
occulted hyperprolactinemia (Group A). Five of 12 women showed normal response and were
considered normoprolactinemia (Group B). Group A showed a small but significant transitory
elevation of serum PRL levels which coincided with LH surge, while this was not noticed in group
B. No apparent difference of FSH, LH, estradiol (E,) and progesterone (P,) levels were noticed
between two groups.

In 4 cases of group B, human menopausal gonadotropin (HMG) was given and E, and PRL
levels were examined. Following HMG administration to the patients in group B, serum E, levels
increased significantly at preovulatory phase and PRL levels also increased. Good correlation
between E, and PRL levels were noticed.

From the results obtained above, it is suggested that in the patients with occulted hyper-
prolactinemia, prompt response of PRL secretion was induced by the elevation of intrinsic E,,

which subsequently resulted in the transitory elevation of PRL at midcycle.

(Jpn. J. Fertil. Steril., 33(3), 535—541, 1988)

Introduction

It has been evaluated that amenorrhoea and
anovulation are frequently complicated by hyper-
prolactinemia. Suppression of PRL by bromo-
criptine plays an important role in induction of
ovulation in hyperprolactinemic patients with
galactorrhoeaamenorrhoea?. Although serum
PRL level is regarded as one of the important
factors in infertile women, information on the
daily changes in serum PRL levels during the
menstrual cycle has not been clarified yet. Transi-
tory PRL elevation at ovulatory phase or both at
ovulatory and mid luteal phase was reported by

many authors***” while no cyclic changes of
PRL was recognized by others*®. The present
study is to investigate the changes of serum PRL
during menstrual cycle in idiopathic infertile
women. The pituitary-ovarian function in these
patients and the patho-physiological role of ovar-
ian estrogen on prolactin secretion is discussed.

Subjects and Methods

1) Subjects

Twelve infertile women who had consulted
Department of Obstetrics and Gynecology at
Showa University Hospital were selected for this
study. The purpose of this study was explained to
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Table 1. Subjects

Max. response

Duration of  Resting level

Cases No. (éliej\) Gravidity infertility of PRL (ma;.OP’II;}IQAP{evel)

(yrs.) (ng/ml) m
1., Y.H. 32 0 3 12.0 L7
2., {O.T: 33 0 2 15.2 9.8
3 KF. 28 0 3 14.0 9.3
4. U.N. 32 0 2 15.0 10.0
5. DL 35 0 2 18.5 10.1
6. E.F. 27 0 3 135 10.2
7. KA. a7 0 2 24.0 10.4
8. LM. 31 0 5 17.0 4.7
9. TK. 27 0 2 15.4 5.9
10. A.G. 27 0 5 12.8 7.8
11. N.Y. 26 0 2 23.0 4.8
12. AA. 31 0 2 21.0 5.7

the patients and they consented to the experimen-
tal schedule. These women have been normally
ovulated and showed normal luteal phase with
less than 25ng/ml of serum PRL levels. They have
shown biphasic basal body temperature for at
least 3 months with luteal phase lasting 12 to 14
days with over 10ng/ml of P, level at mid luteal
phase. The patients were between 26 to 35 years
of age and the duration of infertility was 2 to 5
years. Clinical data are summarized on table 1.

2) Classification of the patients by the respon-

siveness of PRL to TRH

All patients were intravenously administered
LH-RH 100xg and TRH 500uxg between 5 to 7
days from the onset of last menses and blood
samples were collected at 0, 15, 30, 60 minutes
relative to the injection.

From the results of TRH test, the patients were
divided into two groups. Group A consisted of 7
women who showed high response of PRL to
TRH. In this group, the ratio of maximum levels
of PRL to the basal levels of PRL after TRH
administration showed over 9, and was considered
occulted hyperprolactinemia (case No. 1 to 7 in
table 1). Group B consisted of 5 women who
showed normal response. The ratio was less than
9. These patients were considered normo-

prolactinemia (case No. 8 to 12 in table 1).

In 4 cases of group B, HMG was given, and then
both E, and PRL levels were examined.
3) HMG administration

HMG was generously supplied by Teikoku
Hormone Mfg. Co. Japan. 150 units of HMG were
injected daily from the 7th day of menstrual cycle
to four women of group B, and blood samples
from each of the women were obtained.

4) Radioimmunoassay

Daily blood samples were collected from all
patients between 10 a. m. to 11 a. m. afrer 30
minutes’ bed rest during midcycle for about 7
days. Blood samples were separated for serum by
centrifugation for 5 minutes at 3000 rpm and
kept —20°C until the measurement.

FSH, LH, PRL, E, and P, concentrations in
serum were determined by Daiichi Radioim-
munoassay Kit. Intraassay and inter assay coeffi-
cients of variation were within 109 in all hor-
mones.

All data obtained were analyzed by student’s
t-test.

Results

1) Response of serum PRL to TRH
Response of serum PRL to TRH was evaluated
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Fig.1. Response of serum PRL to TRH Left
graph indicates the response of serum
PRL to TRH in seven women who showed
high response (Group A).
Right graph indicates the response of se-
rum PRL to TRH in five women who sho-

wed normal response (Group B).
FSH mIU/ml LH miU/ml
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Fig. 2. Response of serum FSH, LH to LH-RH
Closed circles indicate the response of ser-
um FSH, LH to LH-RH in seven women of
occulted hyperprolactinemia (Group A).
Open circles indicate the response of serum
FSH, LH to LH-RH in five women of nor-
moprolactinemia (Group B).

by the ratio of maximum levels of PRL after
TRH administration to the basal levels of PRL.
The ratio of each patient was represented in table
1.

As shown in Fig. 1, serum PRL responded to
TRH promptly and showed a maximum value at
15 to 30 minutes in both groups. The mean value
of the basal PRL level were 16.0+3.8ng/ml
(Mean =+ Standard deviation, M+S. D.) in group A
and 17.8+3.7ng/ml in group B and there was no
significant difference between two groups. In the
level at 15 and/or 30 minutes, all patients showed

H. TAHARA et al.
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Fig. 3. Serum FSH, LH and PRL levels

[upper graph]
Open circles indicate serum FSH levels
andclosed circlesindicate serum LH levels.
Left graph indicates the mean FSH and LH
levels in the seven patients of occulted hy-
perprolactinemia (Group A).
Right graph indicates the mean FSH and
LH levels in five patients of normoprola-
ctinemia (Group B).
[lower graph]
Left graph indicates the mean PRL levels
in serum of seven patients of Group A.
Right graph indicates the mean PRL levels
in serum of five patients of Group B.

over 100ng/ml of PRL level in group A, while two
of five patients in group B showed over 100ng/ml.
The mean value at 30 min. in group A was 156.9+
35.3ng/ml and that in grop B was 84.4+13.1ng/ml.
The difference was statistically significant.
2) Response of serum FSH, LH to LH-RH
Response of serum FSH, LH to LH-RH were
examined in the women of group A and group B
on the 5th day of the cycle.
Mean value of the basal levels of FSH was 10.7
+2.7mIU/ml in group A and 9.4+1.0mlU/ml in
group B. There was no significant difference
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Fig. 4 . Serum Estradiol and Progesterone levels.
Closed circles indicate serum Ez levels and
open circles indicate serum P4 levels.
Left graph indicates the mean E; and P4
levels in serum in seven patients of oc-
culted hyperprolactinemia (Group A)
Right graph indicates the mean E, and P4
levels in serum in five patients of nor-
moprolactinemia (Group B).

between two groups. And the levels at 15, 30, 60
minutes after injection also showed no significant
difference between two groups.

Mean value of the basal levels of LH was 16.8+
4.8mIU/ml in group A and 16.4+2.9mlIU/ml in
group B and there was no significance between
two groups. After LH-RH injection, no significant
difference was observed at each point between
two groups.

3) Serum FSH, LH and PRL levels

Daily levels of FSH and LH in serum were
obtained from the women in group A and group B.
As shown in Fig. 3, mean values of FSH at LH
surge were 25.9+11.8mIU/ml in group A and
21.3+7.9mlU/ml in group B. And mean values of
LH at midcycle surge were 119.0+66.1, 113.9+
69mIU/ml in each group. No significant differ-
ence of both FSH and LH levels was observed
between two groups.

On the other hand, a small but significant tran-
sitory elevation of serum PRL levels which coin-
cided with LH surge was observed only in group
A. In this group, the mean value of serum PRL
levels at LH surge was 22.7+6.1ng/ml, while the
mean value in all days except LH surge was
14.8+4.2ng/ml. There is a significant difference
between them (P<0.001). On the contrary, no
apparent peak of PRL was noticed in group B.
The mean value of serum PRL levels in all days
was 17.7+6.5ng/ml in group B.

4) Serum Estradiol and Progesterone levels

Daily changes of E, and P, levels in serum
obtained from the women in group A and group B
were compared in Fig. 4.

Preovulatory E, peak level was 386.1+72.3pg/
ml in group A and 334.0+15.8pg/ml in group B.
There was no significant difference between two
groups. P, levels showed no apparent difference
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Fig.5. Response of Estradiol and PRL to HMG
administration.
Open circles indicate serum E: levels and
closed circles indicate serum PRL levels.
Daily changes of E; and PRL were exami-
ned in the four patients of normoprolacti-
nemia when 150 units of HMG was daily
administrated.
Striped shadow indicates normal range of
serum PRL level (<25 ng/ml).

as well in both groups.
5) Response of E, and PRL to HMG administra-
tion

150 units of HMG were injected daily to four
women of group B from the 7th day of menstrual
cycle and blood samples from each woman were
obtained.

Changes of E, and PRL levels in each patient
were shown in Fig. 5. E, levels increased marked-
ly and PRL levels also rose almost in parallel in
case 1, 2 and 3. But in case 4, elevation of PRL
was eliminated.
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Estradiol Dg/m| in cases of
Estradiol pg/m! in all Cases ‘ HMG administrated
tn=12) - A (n=4)
800" 800]
600" 600"
y=—178.6297+ 18.3536x
400- . 400
200~ 200/
P<0.001
r=0.86663

PRL ng/ml

PRL ng/ml

Fig. 6. Relationbetweenserum Estradiol and PRL
levels.
Left graph indicates the relation between
E2 and PRL levels in serum obtained from
the women of group A and group B without
HMG administration.
Right graph indicates the relation between
E, and PRL levels in serum obtained from
4 women of group B when HMG was ad-
ministrated.

6) Relation between serum Estradiol and PRL
levels

E, and PRL levels in serum obtained from the
women of group A and group B without HMG
administration were dipicted in the left graph of
Fig. 6. No correlation between E, and PRL levels
were noticed. In contrast, as shown in the right
graph, significant correlation was observed
between E, and PRL levels in the cases when
HMG was adminitrated (P <0.001, r=0.8663).

Discussion

Although several papers reported in regard to
the changes of PRL levels during menstrual cycle,
final conclusion has not been obtained.

No cyclic pattern and no significant daily varia-
tion of PRL was observed in some papers®>®, while
significant increase in serum PRL was observed
during the ovulatory and luteal phase in other
papers*>®”, However, the mechanism of presence
or absence of daily changes of PRL has not been
clarified.

Recently patients with less than 25ng/ml in
serum PRL level at daytime associated with ele-
vated PRL level during the night were payed an
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attention as occulted hyperprolactinemia®®.
These diurnal variation of PRL level is consid-
ered to be an important cause of idiopathic infer-
tility.

On the other hand, the patients who show tran-
sitory elevation of PRL levels during the men-
strual cycle are called transient hyperpro-
lactinemia®. In their report, it was inferred that
minimal hyperprolactinemia of short duration
could affect fertilization, implantation, em-
bryogenesis or function of the corpus lutein of
pregnancy.

To investigate the PRL secreting capacity,
TRH administration study has been carried
out>10:11.12),

Mori et al reported that the patients who
showed 150ng/ml or more of PRL levels at 30 min.
after 500 xg of TRH administration are consid-
ered to be occulted hyperprolactinemia. They also
reported that bromocriptine therapy to those
patients were effective®.

In our study, patients were divided into two
groups according to the ratio of maximum levels
of PRL to the basal levels of PRL after TRH
administration'?; high response group (the ratio
over 9, occulted hyperprolactinemia) and normal
response group (the ratio less than 9, normo-
prolactinemia). Serum PRL levels during the
menstrual cycle were compared in two groups.
Preovulatory transitory elevation of PRL level
was observed in occulted hyperprolactinemia but
it was not noticed in normoprolactinemia. These
results were compatible with the findings report-
ed by Aisaka et al'®.

In occulted hyperprolactinemia, PRL secreting
capacity is stimulated by many factors including
estrogen. It is therefore suggested that the pres-
ence of preovulatory PRL elevation may be
related to the sensitivity to intrinsic estrogen in
the pituitary gland. In our series of patients,
estrogen levels were not differnt between group A
and B at midcycle. However, when the patients in
group B who did not show transient PRL eleva-
tion, were treated by HMG, PRL levels increased
in parallel with estrogen elevation. These results
clearly demonstrated that the intrinsic estrogen
stimulated PRL secretion.

OVARIAN ESTROGEN AND PRL SECRETION

ARE2EE 33%3 %

Then a question rises as to the different PRL
secretion pattern between group A and B at
midcycle, since the estrogen levels at midcycle in
both groups are compatible. From the results of
HMG administration study, a hypothesis that the
sensitivity of PRL secretion to estrogen is differ-
ent between the patients in group A and B.

In our present study, occulted hyper-
prolactinemia in which PRL secreting capacity is
increased, showed a transitory elevation of serum
PRL level at midcycle. It is also demonstrated
that occulted hyperprolactinemia may be the
same pathophysiological state as so called tran-
sient hyperprolactinemia.

These results suggested that the women who
show high response of PRL to TRH may possess
high sensitivity to estrogen, which resulted in
transitory elevation of PRL at midcycle. Further
study has to be done to elucidate the patho-
physiological role on the pituitary ovarian func-
tion.
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(Jpn. J. Fertil. Steril., 33(3), 542 —545, 1988)
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Evaluation of the prolactin
semi-quantification using
monoclonal prolactin antibody

Kohji Yoshida, Masaki Takashima,
Haruo Otsuka, Shinji Baba,
Kazuo Oikawa, Shigeo Takayanagi
and Yasushi Okamura

Department of Obstetrics
and Gynecology, University
of Occupational and
Environmental Health,
School of Medicine

The radioimmunoassay of prolactin (PRL) in
blood is prevalent, however it needs specific equip-
ments because of using radioactive isotope, and it
takes considerable time. Nowaday, the making
technique of PRL monoclonal antibody is estab-
lished,hence the PRL semi-quantification kit (MS-
8701) using reversed passive hemagglutination is
prepared to use. We are able to assay only a little
PRL (15 ng/ml) in serum using this kit in two hours
without any specific radioassay equipment.

The accuracy of reproducibility of the kit is good
and the standard curve is almost linear between 12.
5 and 200 ng/ml of PRL concetrations. The coeffi-
cient of correlation between hormone levels using
MS-8701 and those by PRL RIA Bead kit II
(Dinabott KK.) is excellent (r=0.915). Those PRL
data of the patients with TRH loading tests are
also correlative, however the average value by
MS-8701 is relatively a little lower than those by
RIA probably due to semi-quantification. The PRL
value of the amniotic fluid of 20 weeks of gestation
is very high (2560 ng/ml). It could be able to
measure PRL in amnios using this kit.

(ZA4 : BEA 63 £ 3 H 16 H¥FE)
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(Jpn. J. Fertil. Steril., 33(3), 546 —553, 1988)
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1001 of diluted urine

urine specimen was diluted 100fold with
0.2M ammonium buffer (pH 8.2) containing

5ug/ml of Pd-3G-rabbit serum albumin

|

mix with 400«1 at 0.1% antibody coated latex

reagent

1

determine the absorbance at 585nm between 35
and 435 seconds after mixing (LA-2000)

calculation

X1 JR¥ Pregnanediol-3 glucuronide (Pd-3G)
DRI ITRIE L

[M+sD

-2 0 +2+4 +6 +8+10+12+14  (B)

(LHE—2R)

X2 AR A2 E o EARIN240E I R Pd-3G {ifi

—1E# R4 E) M+ SD) & o ik —
O O~@24¢R1 IR h Pd-3G 1E # EAEG]
X 1 (0~A924 K¢ IR H Pd-3G AKARAE S

PEINEAD B B EE T D INRR RN ZAL & N5 W ElTE
%, BIRFHOB RV E AT 2281240,
AR 2 DOBRIZ DWW TR L 72,

MR FHE

X B3 FUERF L [ERLK 2 B i Bt i i AFHAAE S
KBfEBREBENS B, @2 FHPL LichbY, T
B H 422 2% (Noyes D4 3HICT 2 HELEDT Y,
7 ey 25 o AEfE (EAP 5 mg/ml &),
BRI RS GEREMARR E&IEAE 11 LA v
2388, fLlZBA &S 27 ASER R % 38 70 W 16 4iE
e L.

FiEE LTI, BRINEEER &, BRINtR 6 ~ 7

fib (547) 75

H, 10~11 H B (Z#@E &2k #E (ALOKASSD190
EFL 722X rF 35MHz) % v, £RHEN IR
BE 2TV, INRERREHA R OHEIN DR & 1T - 72,
S HICHEHIcAd LH, FSH, estradiol-178 (E,),
progesterone (P)Z R I A2, 24 Brfll, H-glRd
Pd-3G % & A8 b aiE (LA-2000, AIC &
Alphatec #t8) Z FHTHIE L7z, ZOEEIZL S
BEERIX IO ELTHY, MAEATERER 24 10
GTH DL, WARFEITE D Pd-3GAIEICB W T 2
T4 Frne XML, 20a-hydroxyprogesterone T
76.4 %BLIIMIT RT3 BLLF EEFEEICHENLT Y
23, 16 JEFIH 10 B3 BE R IHOBEINFEE % 6 ~ 8
HHIZFEWNEEA 12 147w, Noyes DERYIC LY
2HUEDTNERT LOZRE LHELL,

w R

1. BREA 24 BERIPR o Pd-3G 1

Al DFREHE] 16 B0 B (A 1A G B iR A HEgR
#i84% 6 ~ 7 0 B) @ 24 el Pd-3G fE %, LA
2[RI E I TGRS L 7o 1B % AR R A\ O A
FHELTRTE, R20Z L THEL, BiEfln
24 BRI R o Pd-3G filil3, IEE i Aoxtind 5 BT
DFPHHEL Y, (HFIEH LED 5N 5 LD (—1.55D
LIR) 9 (M2 nOHID~®@) &Pk D&FL
AV b (—1.5SD LILE) 71 (X 2 9 X ENQO~(B)
LICHEETHE T H o7, T 2SI, LHYE
— 7% 7~9HH @I EHMRE THIImER %
6 ~ 7 HH)IZBWTIZ 24 BEfIR A Pd-3G 1 5 mg/
HZEHEME Lo e —3T 5720, ARIEHI%
6~ 7 HH® 24 BefilRe Pd-3 GEAAZE: % w72
HET5 mg/HRED L D% Pd-3G EAfifEE L7z,
2. ERMEICBIT RE

24 B R o PA-3G LA B A P o R3] IR
Pd-3G/7vTF =, mH P, M E,DERIEH,
HEIR H 2 Skl H#EBEE A £ T B $,  AREAIR
SRR A, FENEO 2o T E SRER TR
L, 24 BrRR A Pd-3G AN L D SHIEICHE
~NFVITR L7, 24 BRRIbR Y PA-3G flilS, FER A
Pd-3G/ 7 v T F = MldH B \IZi PAf & DfIZH
5 e ARBEBEAR 2 il e o 72, B H A2 ATIE
I TREFI % B X IR 2R L2, SEiRIE IR
L Tid, ek LR s oo @itk 0 2 11 H DLW
DRER)Z 8 PlFRD 72, FEFIG, @, O &I iIcHEHF
AR TRER S L7 BRIN A 20 & HEBARARTH 2 T
H¥cs 3 HUL BB 25EH D A1 Lic, BARAEHE
(FBFH 11 HELA) 273 L7z 8l 6 1, R
Pd-3G DIEEBDOLOTH -7z,



76 (548)

BRI 2O &R & P aiE

HAGEREE 33%3 %

&1 BEEF ORI

RVE M (BRI 6 ~ 7 HH) B9 w R | e A A
W Pd fii | bioh Pd/ e P | i Es i A B
WG| (4mERIR) | LT F= H ERH ki 0 H o %
(TR )
(mg/H) (ug/mg) (ng/ml) (pg/ml) (H) (1) (H)

©) 15.2 10.2 8.2 77 11 10 WAk 1 2 5 e

® 9.6 14.0 15.5 138 11 10 AR
%@ 7.8 4.0 9.5 123 10 14 +3

@ 74 6.5 13.2 109 13 11 RAR

® 7.1 6.8 5.2 71 10 10

® 6.3 7.7 13.4 107 11 10

@ 6.3 9.0 8.8 101 14 14 ~ 3
#*® 6.3 5.9 4.8 67 14 10 — 3

©) 6.2 6.0 3.1 72 12 13

0 4.9 56 8.9 165 13 13 E ®

(D) 4.9 6.4 6.0 120 12 9 RAR
#® 4.1 49 5.4 183 12 13 RAR
%@ 4.1 2.4 0.6 18 7 6

@ 3.8 10.7 7.6 102 15 14

B 3.6 9.2 10.5 107 12 12 +2

@® 2.3 75 17.3 98 14 14

FEBID ~ D13 240k b Pd— 3G
7)

3. 9pNa, HEIRRAIC B0 B RRaT

KICEIEFR OIIR, BEINIHICEE L T, Sk
H ¥k, @& Esis FoBeInH 2 H, KRU°3 HRED
Yia g AR RS, HEIU AT B O fRIIIEER 12D W TR
FEMZ 7, & 51T, NAWERRE X LT3 FSH,
E, LHoZzhZFhot—2flik, E,£—27H»5
LHE—Z7H%T, LHE—ZH2LBHIHETD
H %%, HEINFERR B oy P1E, 24 BeRR o Pd-3G
(BEIRHATH ~3E9PH £ T) 2HGTEE & L2, (F
2) Z2IGRLEFIDIEF2E 1 FIL <, kR
D 9 FIATH AR Pd-3G HIEF K ORER], FED 7
#% Pd-3G fifin® 5 mg/ H A & K6l %2 7R L72AERITH
5, 2L, TR 2B LT 5 L, IlaliH %,
IIREE REE I B W TIIA R ACHESIIED SN
Lehrotz, Lo LERIRRICBWTIE, Laidkz
A L2290 i N o BRI A e KINAR % 2. 19+
0.20em (M£SD) £9+1SDULF®BETZ LD
MHEHED LN, S 5ICHMICHET S L, FE
T8/9M%, FET2/7HlE, ¥KMHRH Pd-3G IE
HOEFO K ICHICIBRREEZRTLoE R

Smg /ALLE, #EFIO~(, [H5 mg /HAM, i3 BRREF (x4 ~

Pd: pregnanediol-3 glucuronide, P=progesterone

H N7z,

X 3 135 2 OVEIN AT INRE RHERE %, BIRHAIR o
Pd-3G IEHBE & KAEREIC L, EEE ADIIR
BB L2 nTH D, AkosERicmz,
PR AR Pd-3G (MERE T UL, EE W A0LE
CAHTHUOINNERE L UBEIREE 2 R L Tnw 5,

£212B5WT, MHPE, Y— 73 FEOREFRD
MM % L BEmERL7. E,6E—27H—LHE—
7 0 —H A OBME T, SEFI@TLHY—2HD

4 HIZIZWO THIN A TERA I N 2 BEEAZ 12X -
2L, FRiCk, TERICBITAZERIRWETZ
ElFHRZL 72, BEINH I PAE, 4R Pd-3G
filfilx, TEROEFDH#HHEEE R L7,

INLDHRLY, ZRNEFNOBEEYAENINNE
W, A Z B4R LT, IRNEREE &I
WP E, E— 7 2 /RTEEE, I3 RE %
TR LA <, BRI R OSBRI B AR ROV £ oA
EORTEDSTEAE L 72,

DTz 2 nf&EFI % BT 5.

4. BRI



K .2

L A . e

HMeEe3FE7H1IA

o

(549) 77

22 BREFIO IR K O BEIN H A R

AR A R AT R, PRI A RV E A | e pp Loy | HIIH AL E S
S ) |WANI 3R \HeA0 2 6| BEBAIRK |E:E-246| FSH | LH | I | i P | B Pd A

PRE | omramien | omlam|  Mak E—7M| E— 7 |LHE-7H0] #500 (Q4HERIR )

(H) (cm) (cm) (em) | (pg/ml) {(mIU/ml)|{(mIU/ml)| (H) (H) |(ng/ml)|(mg/n)
@ 13 0.07 0.04 1.88* | 139 20.2 76.7 0 1 |18 3.0
@ 16 0.31 0.03 1.94* | 183 242 | 1167 1 0 |26 5.6
® 19 0.28 0.16 |2 saiwl 146 253 | 1712 1 4 |65 2.6
@ 15 0.43 0.12 1.81* | 145 226 | 1500 0 2 |21 1.6
® 21 0.50 0.35 2.41* | 287 15.6 77.7 0 1 01N | 44
® 15 0.85 0.66 2.69* | 239 18.6 95.4 1 1 1.2 2.9
@) 34 0.10 2.09 156 21.1 | 1498 0 1 1.4 2.1
20 0.28 0.09 1.78* | 131 2.3 73.0 1 0 |O05LLF| 15
©)] 14 0.36 0.13 1.97* | 156 22.1 | 3304 0 1 0.7 32
@ 13 0.56 0.30 2.09 265 45.1 | 1575 1 0 1.2 15
@ 25 0.38 0.12 2.03 172 227 | 17L% 0 1 |05 2.0
®@ 16 0.18 0.10 2.28 316 26.0 | 1159 2 1 1.0 16
® 25 0.62 0.56 2.75% | 280 18.1 82.2 1 1 |22 3.8
® 18 0.19 0.10 1.91* | 165 353 | 151.8 1 1 1.6 1.1
® 16 0.18 0.10 213 270 14.1 60.8 0 2 1.5 2.9
32 0.28 0.19 2.19 236 185 | 163.7 1 1 15 | 24
*

EF R RINIB R P4 £ 1 S'D % I3 2 hEf))

—

FEFI® (X14)

BEINHE] 3 B oIk & i E L3 2 EFE4TIC -
FH-LTw7es, SEIRTH (2IRfa A 1.78 em, I E,
7% 131pg/ml /R L7z 8E00IcE - T b, FSH
FHEINH BT H ICHF T LR L T 20008 E— 2 %
ERLTELT, LAV LHE— 2L 880 H 12
78mlU/ml &fEfEE 7R L7z, SR FH-3,
A4 BENTRDS LN TS, Hlk6 HHD
M P 4.8ng/ml & B & 2 ITARAE % 5% L 7227, 24
Frf R & Pd-3G fifil3 6.3mg/H X (ZIZEETH -
72, BRI D L E , (3IPHERA & RIREIRAE % 7% L 72,
BEINT% 10 HH L afrp P, JRp PA-3G itk 7 HEH ®
13 E A EELET, 10 HE O EIEMO#%H B %R
kEATBY, Ik 6 D HOTENEER+212T
PR, MEHE 3 HoBIEZ e 72,

FEFIQ (K 5)

Z DEFHIBEINFIE , ©— 7413 146pg/ml X AKfH
THY, LHE—7EDHRAIMED 1.88 emk 0%
EFZ TR BETH - 7208 Z0%IMartizmkrL,
LHE—7H 3 H{%I2T 2.41 emk A B3 IE ¥ % |
M 22 RL, FOFAICHINRR 2R LE, LD

DTHL. HFIOLHY—7, FSHY— 714z
HIZIEFEHTH 72, EBEREIILHE— 70,
UNFERRIRE & 2 BRBE oo ES 2R LR MIcE > T B,
I P LHEIH 2 HAj & ) E5-Lias, KR Pd-3G
fill & LI IEF S THERS L7275 PR B A 2203, 0 T
ITHRINFERE A 2 L ORI L 5 & 3 HOEE %32
D727 LH B — 7 W5 RiR o 5% RIicHn A
ELTWwa EEE LHEINL2Y Lt vt E,
E— 7 DMK < FEFI® &[RRI AR 2 THEIN I
o T B B A JR A RLE Al B -5 P
HAZDFT X THOEBEOHINHESK - 2~3 Do Fh%
NLUTRERITH 5.

KEFIE(X] 6)

IfEAD MR I B v T IR Ko E,, LH,
FSH E— 71, HEINEES, HEBERRD EH 2 83X
TIRBWTRICEFKIRO LN L S22 b rb
57, HENt 6 H B ol PA#Z 5.4ng/ml & KAl %
AL, 24 KEERS Pd-3G £ Y 4.1mg/H “EMETH
S7z B S AREKREZ TR 12 ARITH Y, FE
WIEH T2 2T > 235 > 2 IRy 2 63 5IRA
BoOREERLL,



78 (550) AW S OHEE R & Moy Ehig HAESEE 33%3%
(cm) HEHTE 37.3F
25} (Ri## Pd-36 XTI gar, of
s el
20 N ——
menses
- sppasz 2Of
tem) ;g
180,
- sooksl AP ®RHPd.
140k (ng/ml) (mg/8)
«E, 300[120F 12 412
os (pg/mi) | 100T 10
200} got 8 {8
o . 6 46
100} 3oF 7 oK 4 {4
E 7 6 -5 -4 -3 2 1 o (m) ol 20 v 0.-.‘ : 1?2 5
i =
P8 ® uma il (8)
[ 2485MIR+ Pd-3G EE® 5 (M+=SD)
K5 SEFIS  IRER AT (PRINEAE)
AR e
e (F63 Pd-3G AR 7))
25
20
BBT 37.0"
15 {'C) 36.7
10 menses
spiasE 20
(cm)
05 1.6}
a00f2:" 7 :p @R Pd.
R ) 140 (ng/ml) (mg/8)
T <E =B A =3 s = [9E) wEs 300|120 12 412
9 tpe/mb 500 8 iy
6
100} 40 2 4
20 2 42
: . s 4 o
X3 PEINATIIE AR o Lk (8
% - S Pd-3G IE#RE
#Fi A (EH R [J: 24% R+ Pd-3G E# (M +SD)
B BRI Pd-3G ARAERE
X6 REFI@ FELAEE
BBT 37.0- ‘
(¢c) 35_7_,:_;[,_/\/ B BBT 37_%
(C) 367 ,%N
‘ ngses am — — \g{ \7
L [ BEE 2.0 menses &) .. (Z) A menses
ERERERS fem) 1.0 L St 1
(cm) 1'5A 4007 10
GFSH ‘ X Ep 300] (:P ml)
400 AP @R#Pd. (Dg/m”?go oh
140 (ng/ml) (mg/8) (mg/A)
xE, 300r120F 12 412
(pg/ml) 100 10 410 100
200} 8O- 8 -8 .LH 80
60} s 6 < IFSH 60|
100} 40k 4 44 (mlIU/ml) 40,
20+ 2 da 20
v L 0 i
° -3 ! # (B) D, Dy D25 Ds:
#HRE HEPA
[ ]: 2485/ R Pd-3G EE® (M +SD) [J: 248+ Pd-3G E%1(MSD)
X4 GEFIE  IHTER AT

[x] 7

REFID  FARALT (RAER)



MEFI634E7H 1 H

FEFG (X7)

AKEGIZ, AN E IR S D R E D 5
N5 LPINCE ST, ZoBAEMIEEREL, A
RG24 HHIZ 2. 19 emd 5 2. 75 em & F RICEFD
BEWKIE, FHHIPERINZLDTH S, K
gpfasans LA E L8 L, $E90 2 0 R
12 280pg/ml L ¥—7fi% L), ZOHLHE—7
(82.2mIU/ml) Z#HIL T3, M PfE, K
Pd-3G fli3HEII% 3 BH F CIRIEEMTH > 7207 %
DIFIIFRD TR L 4 ), PRI T HHICBWTH
BDRKE ATz, HEREERED FRHLBE T, M
BN N T T UTESIN : 20 3 L5 fE
BiEE AT 2 EEHALETH -7,

% =X

EARPALORWRE & LT, SRR Z0
PRI B ICT TICAE L TR EEZ 5 THENT,
gifafio FSH, FSH/LH, LHE—27ffi% ¥ n
gonadotropin flid %\ 2 P R L, EEEKHD
P/E,, FEPBNOLHL 7% —, & 5I2HiiTlt
luteinizing unruptured follicle (LUF) % en-
dometriosis Zc ¥ 2 HEEE SN T b, 2Dk jic%
FERLERDPFEL T E720, ZOEBE2ZH
ZHUTBHYNCAT ) 9 2 THREDFTHAI RS TEET
H 5. APEERBEAEE LTI -7 16 Flidv3
Ny, PNSEERBETICHAL, g7 o7
7F MR L TED, FENBEELEE) Bt
TRER D RO b o7z, FOEERA L0l
REGE, HEERE, TEARORFEOWTALIC
$LZ L BmVBEODNIIEFN DA TH 5,

51T, HEHAL2E2 L) HEELSE T2 EE
i3, E—AT®H->THRMIC L) BEMASEORE
CEFROLNDLIETHD, S UTd 5 EM
DEEADIKIEL, ZDFHOINIIC T TIoHE
SNTWBEEZ DY, ZORDHAKMALDRE
2 RO nFE I R R RO IR A & S 2
5%, YINaiA & B 2 @R IC R I B L e
5B 2 DRI 21T - 7285 130 70910,

HABREMRTTIE D th TR AL E > DREH—
MBI TIEH 555, dp 1 EBIE, 2 [EE, R
Ex YHEREDG—EL T nizd, ZOHibd
PR TH 5B, FriCENCIoHT 28481, 20oRE
BIEDOBEIZITTL K, FHOMME S 0k 2 k5
LESRKI NS, 20 HAMFIH L 22K Pd-3G D
EALEERTE L, £ TR 10 2 LINICKR 2155 2
EHHRET, fEkD7u~ 7774 —EPRIA
HICHL, K DERIRICAICEL Twa, Al

A

(551) 79

128 BIEE R ANOBAEE ZE, HIt% 6 ~ 7 HH
D b BABEREDTE R T H 2Kt 24 ByHIR F Pd-
3G fEA* 5 mg/ H 2 BRI ALZINICHIT S8 Rt &
FOE L7z, ZoMRM PA-3G flICx LTI 7 e %
70 D FERCHIE L2225, BRb Pd-3G &fEo
DHFLFTLHMF7Tor 27 AMRMED LD L (3—
HEY, WA 2oRMIcBLTIIHERLE Y
PEAER D 1 HORHITH 5 24 BelE R PA-3G HIE
DHHFED EFEICHEEAREEZ KM L T340k
ZZ ol FRKFCREERF P d-3G/ 7V T F=
SRR BE L7278, 2 IRAE & ORISR 510
1T EMREZARRS (23205, FaRTRAT L2281
W& & 2 s, ZHUIASRIDREFIZ IEERBANT
3% RN 2R BETH 72720, EFRANLIZE
o I IRRIVE L) B NE S 28 L2 RelhryZ
Zbib,

20 24 BelE R Pd-3G i & b D B IARERERRE
DEMRIZEVTIL, Pd-3G IEF D L ooz #ik
WiEHE 2 % G, IEFIORBND = & { Pd-3G fEh:
AL T, BAEMEHLROIRARLHFAET I LD
D, AERNUIIMBEDOHAEMALIIRL ZHRETH
5EE 25, TORRE, RNWOFEAMEERS 25
HEE SARTEM R S L2 s L R B bz
5,

S HIZ DR OIMSIADE X LT, kil
JREEZRT 0, RUMHE,E—27&HED L D
Z RO, BAACHEHASZED T WIEYE
A #E R AN OBEINFT M E, ©— 7 50 FEH i3
301.2pg/ml TH 0, A% 2 FEOD~QDHEHE
DT 185.0pg/ml &, IEHF X s L T L HE
I2(P<0.02) E;E— 2% /"L, ZoMpE,
Y — 7 AR i RN AR 23 1 O & 11 2 R sadiie
SEFEINLOHEINA Pd-3G IE% 7 5 b WIKAEHE %
RN — L OBEIIA IR L2 i, WE
DEENERZKRESCRELIZE S 25, EIERWBERED
R L L CERBEMIROBENEE P EES L Tw52
& QHEE I NI RTF SRR S 3REHDER
OWT, FHER LD L L ARIEER O BRI AL 2
7~ L 725 & 90K gonadotropin 3 A4 & DR
MAERHMLTEY, Ra L 3RLIHMETH B, Kr
DFEFID T T L FEHERY, ARIETER & B <58 LB
<, IRAINIIREBLAFEL, S5 ITEROK %
HRDLIENWIDOFEREMRRICES FRELS.

— 75, BRI REY, & E, E— 7 KEFHIT L
AE—ELEZEIZOoWTIE, E¥EBADIIaE
7)) 7T, BRI & A E L & ARMICIED
FRDRD 5N 5 Z LI LS HLNT VA0, B



80 (552)

T LOREOEFELEDSNEELE LT, e
e L HEREDBAMRIC B W THIRIEWHIR TH - 72,

FE P H A2 R, Pd-3G iR FE KL
EAER BB O REICEZL (B 6, H]
AR 2D TIIMAL L 72RiE 2R L7z, Ipfaiic
BWT L ZoONEEHfF2RE 2 73 LS 258 7
B3RO - 72, FWICIIERIC BT B ARET
HHO S B, Iz W TiE, 21 BV EED
5L DM 5 BITEAE L2y, BRIENOEICAELE
2 LD EEIN L IR E Dy — L F RS
-7z, [FARkIC, BEIRAET 2 ~ 3 H 2 S 8RR
BRIMaRORYE, RUBEKRHOREZ L THT 5
L IHHETH -7,

HBE RS & N RRTE, JEEEAR O 3 # %
LCBEET LI Eick ), BERIHARRERIZHE T,
W o L HRIAD & DRFE R E TR S e,
F PR ORHE B BAYEROEIN A A &5 H &R
HETOHKLKRES R BEFELL. FlZIE
EBIIC A > TOUBINDIERE TE L WL D, HH W
3HEINZ ESRAHN R A= RIZBAT LW DT H 5.
A E A LRI & DR T 2 O RE &
LEZ LN, WMEKEE» DT or 27 o vt
EHHNERO TN EAEMA 2 2RI T I & ZR%
FTOREE LD, XBIEAZPEINE2 L L ALY
L, MAREARARIG 14 BRZ A b, SiRsHE 10 B
LV ER D AE LT, BB ERICL—F
AES LB b, FEMIZE W T LREFS
HDZTELE,E—7H—-LHE—7H —3:II H DO/
FIRMRIC BT 2 RE S HEH A2 LEbo TS L
2 SN BIDHEAE L7z, COREFITIE, HEINRERR
Blzd CloEmBMicBiTL T8, Jn Hoimd
Pfi{ 6.5ng/ml & @fliZ /R L Tuw7z, LA L &R
Pd-3G (3 fER & e L T h @i 35 23, 72
PEHICHEINER R ASRAE L 72D AT 5T, FDRIEDT
R 20 SRRV B 2 iR I F TREE R RIT L
b I N, LIAICHE L2DIEEBAICE
LT, E;¥—=7H=LHY—=7H, LHE—ZH—
PR H 2 TEFNEFN L HOL DO b £ il
LNz T, ARDOEEHALEITIE, 7222+1
HoBEE2ZEICWNTY, ZHxoMfa» 3 HULL
TH 1T positive feed back mechanism ? % %
¥ gonadotropin 43 W 58 ¥ ASE (R A 2 DFR K 12
FauNBeThArI)EEZLNT, THIZLHY
=77 ar AT a YT TORRDBENLTA
HEIER D 1 2 Tdh b L) Koninckx et al.'®miis
Lb—HLTWa,

Ll FooBpiaty, SAERICH 7 B ERETGE 5,

HARA 2 OB TR R L N i EhiE

A A4ES2EE 3343 %

BIREGI I EANA 2D EREH 2 5 &, EFG®IIZ
IR A4, SEFIQIZINNER A & & BRI AE 2
72 b0, EFIQIZEEREA S, EFAOIEE AL
A& L PR EDRET E T 5 2 L H5THE
Thi1z,

BbYIZ

ARRENASERE, RIRLHIRERIC LS
HkH 4R Pd-3G fill (5 mg/H) Z3#EE LT
ST H I L2k, Pd-3GIRIEH L 5 L HAM
R T 5% — L OIS L IR
PRS2 L BRI T 572, L2b I D
YRl 2 (I HEINEIM N E , ©— 7 il & W ) 4572
T T% < EERBE TORKIMBED I L),
SN RBDLLWELCMRETRATESZ 20
MLz, ZRABNIME Lo 7ea s (R
ZberoEERLBES LTHALELLELL
na,

Yl SHIHIC b7 Y, EERREE SO
FHIZLBEIC LY, 2 OBROEEIHAEDIRE LN
famia e, 7 HRIMEEL, 7 F23ENR L0
IR 2 ROMECHELLED 274 D 2
FEICT B2 EARETH D, S HIZENENDOHE
e L7262 8 IRT 5 2 LIZAHMTH Y, 4
IRFEDM EIZLEKT 5 b e E L b7,
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University of Medicine.

Sixteen infertile patients with luteal phase defect
were studied from the preovulatory periods. The
follicle size and the ovulation were confirmed by
daily ultrasonographic examination. Serum LH,
FSH, estradiol-178 (E,) and progesterone (P) were
measured by radioimmunoassay, on each day
before ovulation. Urinary pregnanediol-3-
glucuronide (Pd-3G) was measured by an simplified
and rapid immunochemical assay in the luteal
periods.

They were classified into two groups by the value
of mid-luteal Pd-3G in 24 hour urine samples. The
normal mid-luteal Pd-3G group (=5mg/day, n=9)
was characteristic significantly at more frequent
appearence of the abnormal (too large or too small)
maximal follicle diameters and lower serum E,
peak levels in the preovulatory periods than the
other group.

In one case of this group, the long interval (4
days) was recognized between LH peak and the
ovulatory day. A short luteal phase (11 days or less)
was very often seen in this group (8/9).

The low mid-luteal Pd-3G group (<5mg/day, n=
7) showed no abnormal findings in the preovulatory
hormonal and ultrasonographical data.

It was suggested that the immunochemical assay
of Pd-3G was very convenient and effective for
diagnosis of the type of luteal phase defect and that
the luteal phase defect with a short luteal phase
often results from the ovulation with abnormal size
of follicles and premature ovulation.

(%A . BRI 62 £ 10 H 21 H)



H A A AT 20
§33% H 3% 1988

CATECHOLAMINERGIC ACTIVITY IN
PATIENTS WITH POLYCYSTIC OVARY
SYNDROME AND IN SUBJECTS WITH
A NORMAL OVULATORY CYCLE

Kazuo YOSHINO, Kentaro TAKAHASHI, Arata NISHIGAK]I,
Takaaki SHIRAI, Yoshimi ARAKI and Manabu KITAO

Department of Obstetrics and Gynecology,
Shimane Medical University

Abstract: To investigate possible correlations between catecholaminergic activity and hor-

monal disturbances in case of polycystic ovary syndrome, serum LH, FSH and catecholamine

metabolites (MHPG as a marker of adrenergic activity, DOPAC as dopaminergic activity) in

patients with normal ovulatory cycles and polycystic ovary syndrome and serum estradiol-174,

prolactin, testosterone, androstenedione, dehydroepiandrosterone in those with a polycystic ovary

syndrome were measured. 1) The MHPG levels in those with polycystic ovary syndrome were

significantly higher than in those with a normal ovulatory cycle. 2) There was a sigificant

correlation between the MHPG levels and the androstenedione levels in case of polycystic ovary

syndrome.

(Jpn. J. Fertil. Steril., 33(3), 554 —>558, 1988)

Introduction

Polycystic ovary syndrome is a frequent lutein-
izing hormone (LH) dependent hyperandrogenic
disorder and presents a spectrum of overlapping
ovarian and adrenal abnomalities with variable
clinical manifestations. Elevated circulating an-
drogen levels have been detected in women with
polycystic ovary syndrome”. Polycystic ovary
syndrome has features of high levels of LH, low to
normal levels of FSH and abnormal LH/FSH
ratio?. Catecholamines may play an important
role in gonadotropin secretion, an event
controlled by a feedback mechanism. Ovulation
can be induced by an intraventricular injection of
epinephrine or norepinephrine®.

The aim of our study was to investigate the
possible correlation between catecholaminergic
activity and hormonal events in patients with

polycystic ovary syndrome. We measured the
catecholamine metabolites, 3-methoxy-4-
hydroxyphenylglycol (MHPG), as a marker of
adrenergic activity” and 3, 4-dihydroxyphenyl-
acetic acid (DOPAC) as a maker of dopaminergic
activity®.

Materials and Methods

Eleven Japanese women aged 24 to 34 years
were diagnosed ultrasonographycally as cases of
polycystic ovary. We determined the levels of LH,
FSH, estradiol-178 (E,), prolactin (PRL), testos-
terone (T), androstenedione (ASD), dehydroepian-
drosterone (DHEA) and catecholaminergic activ-
ity. Catecholaminergic activity was determined in
eight other women with regular cycles of ovula-
tion. The time of ovulation was determined by
basal body temperature and ultrasonography,
during the follicular phase. From eight patients
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0.9V detector potential vs. Silver/Silver

chloride

Fig. 1. Determination of MHPG and DOPAC

with a normal ovulatory cycle and three with
polycystic ovary syndrome, samples were col-
lected after the subjects had been in the supine
position for forty minutes. Blood was collected
through an indwelling catheter inserted at 15 min
intervals over a period of 3 hours. Serum LH,
FSH, E,, PRL, T, ASD and DHEA concentrations
were determined by radioimmunoassay. Two
catecholamine metabolites (MHPG, DOPAC)
were determined simultaneously, using high per-
formance liquid chromatography®(Fig. 1).

Results

1) Comparison of normal ovulatory cycles and
polycystic ovary syndrome

The average of gonadotropins and cate-

cholamines in all the subjects is shown in Table 1.
The average of LH (42.4+15.3mIU/ml) and

K. YOSHINO et al.
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MHPG (7.00+0.85ng/ml) in those with polycystic
ovary syndrome was significantly higher than in
those with a normal ovulatory cycle. There was
no statistically significant difference in FSH or
DOPAC.
2) Catecholaminergic activity and polycystic
ovary syndrome

Table 2 summarizes the basal hormone levels in
those with polycystic ovary syndrome. It is appar-
ent from this table that the patients were normo-
prolactinemic and that all had elevated LH levels
and LH/FSH ratios. T levels were higher than
normal ranges, in all subjects. ASD levels were
higher in 9/10 patients and DHEA leves were
higher in 3 (patient 3, 8 and 11). With regard to
catecholamine activity and basal hormone levels
in those with polycystic ovary syndrome, there
was no significant correlation between the cate-
cholaminergic activity (MHPG, DOPAC) and LH/
FSH ratios (Fig. 2) or T (Fig. 3). The correlation
between the catecholaminergic activity (MHPG,
DOPAC) and ASD levels is shown in Fig. 4. The
regression line (y=0.231x+2.13) was determined
between adrenergic activity (MHPG) and ASD
levels. The higher the MHPG levels were, the
higher the ASD levels were, but there was no
significant correlation between dopaminergic
activity and ASD levels and no significant corre-
lation between catecholamine activity (MHPG,
DOPAC) and DHEA levels (Fig. 5).

Discussion

Our date suggest that adrenergic activity in
patients with polycystic ovary syndrome is higher
than in those with a normal ovulatory cycle. The
adrenergic activity correlated significantly to
androgen (ASD) in patients with polycystic ovary
syndrome. Quigley et al.” reported that a primary
central disturbance in gonadotropin-releasing hor-
mone pulsatility is probably mediated by
dopamine. It was also reported that primary
excessive ovarian androgen production directly
affects hypophyseal production or the release of
gonadotropin®. In subjects with polycystic ovary
syndrome, the peripheral aromatization of exces-
sively secreted a-ndrogens plays an important role
in producing abnormal gonadotropin release™®.
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Table 1. Average of gonadotropins and catecholamine metabolites

LH (mIU/ml) FSH (mIU/ml) MHPG (ng/ml) DOPAC (ng/ml)
normal ovulatory cycle 15.4+6.1 7.3+£14 3.65+0.69 0.93+0.19
polycystic ovary syndrome 42.4+15.3* 89+2.1 7.00 +£0.85* 0.97+0.13

* P<0.001

Table 2. Basal hormonal levels in patients with polycystic ovary syndrome

patient LH FSH LH/FSH E, PRL ) ASD DHEA MHPG DOPAC
mlIU/ml mIU/ml pg/ml  ng/ml ng/ml ng/ml ng/ml ng/ml ng,/ml
1 39 11 3.5 71 9 1.6 2.1 b3 3.8 0.7
2 34 9 3.8 20 17 1.3 29 5.8 4.5 0.8
3 47 12 3.9 47 6 1.8 2.8 10.0 4.5 1.0
4 40 13 Rl 47 12 1.6 4.7 6.1 3.9 0.9
5 42 10 4.2 22 16 1.6 8.1 3.0 4.5 1.2
6 39 10 3.9 31 13 1 ] 4.0 4.6 8.6 1.1
7 48 10 4.8 32 13 14 45 53 93 1.1
8 51 9 8.7 31 16 1.5 30 11.0 3.5 0.8
9 60 13 4.6 33 16 1.0 2.3 21 5.6 1.1
10 37 12 31 68 10 1.1 2.9 4.1 2.7 1.1
11 36 11 3:3 21 21 1.2 2.7 9.2 3.5 0.7
s et
5L : ° o 3 T e
. « DopAC
"o 20 30 40 So 60 70 80 go MArG-DOPAC

1o 20 30 40 50 60 70 80 90 gty
ng

Fig. 2. Correlation between catecholamine meta-

bolites and LH/FSH ratio.
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Fig. 3. Correlation between catecholamine meta-

bolites and testosterone.
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Fig. 4. Correlation between catecholamine metab
bolites and androstenedione.
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bolites and dehydroepiandrosterone.
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Plasma LH levels were found to be elevated and
FSH levels were low or low-normal and the LH/
FSH ratio was constantly high with the character-
istic endocrine profile of polycystic ovary
syndrome!®. We found that the LH/FSH ratio of
all patients was high, the average being 4.0 +0.76
(mean+SD). Other workers found that extraa-
drenal sites (ovarian) were the predominant
sources of androgen overproduction in patients
with polycystic ovary syndrome!”. The testoster-
one levels were high in all patients and the andros-
tenedione levels were high in 90.99 of our
patients. Several of our patients (27.3%) had high
levels of DHEA, primarily of adrenal origin.

In 1952, Sawyer reported that intraventricular
injection of 50ug of either epinephrine or nore-
pinephrine induced ovulation in 4/10 estrogen-
primed rabbits®. In vitro, norepinephrine stimu-
lates luteinizing hormone releasing hormone
(LH-RH) at median eminence terminals and
dopamine enhances this mechanism'?. We report-
ed a relationship between gonadotropin secretion
and catecholamines, an event which may influ-
ence the secretion of gonadotropins®. Shoupe et
al.'® reported that there was altered cate-
cholamine metabolism in polycystic ovary syn-
drome. In the present study the MHPG levels (as
adrenergic activity of polycystic ovary syndrome)
were significantly higher than those with a nor-
mal ovulatory cycle (Table 1). And there was a
significant correlation between the MHPG levels
and the androstenedione levels (r=0.613, P <0.05)
(Fig. 4). Thus, it is suspected that the cate-
cholaminergic activity, particulary adrenergic
activity may influence the hormonal disturbances
in polycystic ovary syndrome.
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The diagnostic value of
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in the assessment of
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The diagnostic value of Rubin test, HSG and
laparoscopy was evaluated in 128 infertile patients
during the past 11 years.

Tubal patencies and obstructions were detected
by laparoscopy in 81.99% and 77.3%, respectively
where they were demonstrated by HSG. However
HSG findings of tubal adhesion were detected only
in 42.2% by laparoscopy. Tubal patencies and
obstructions were detected by laparoscopy in 69.4%
and 60.7%, respectively where they were demon-
strated by Rubin test. However Rubin test findings
of tubal adhesion were detected only in 13.6% by
laparoscopy. We could conclude that diagnostic
value of Rubin test was very low concerning tubal
adhesion comparing with that of laparoscopy.

(Zft D IEF162 410 H 16 H)
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We used laparoscopy with dye hydrotubation to
evaluate tubal findings in 55 infertile patients and
compared with the results of tubal insufflation and
hysterosalpingography. Laparoscopy showed 37
women (55%) to have tubal abnormalities including

S

HEIE SRR A O Lt AR 33%3 %

tubal occulusion, hydrosalpinx and peritubal adhe-
sions. Patency was proven positive in 619 of insuf-
flation, 49% of hysterosalpingography and 75% of
laparoscopy cases. Comparison of insufflation and
laparoscopy showed a false-positive rate of 44%
and a false-negative rate of 349 in 44 cases. The
false-positive rate of hysterosalpingography versus
laparoscopy was 23% and the false-negative rate
was 439% of 53 cases. The results suggest that
gaseous tubal insufflation is grossly inaccurate for
tubal patency. Diagnostic reliability of hyster-
osalpingography is poor, but it is useful as a pri-
mary screening method. Laparoscopy with dye
hydrotubation is an optimum method for assessing
tubal patency as well as other intrapelvic diseases.
(Z4+ : BEF162 47 12 H 16 H)
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£1  F— FEREIORELR CH.OH
|
Bl e W () SR
| kI F sodium iodine (1923)
g1 [E/3=F] | | Uroselectan (1929) !
& s 3—p|4|"| Per-Abrosil  (1932)
*+ B acetrizoate (1950)
g | 0 | & | diatrizoate  (1954)
>4 s
ﬁZk i [i: | metrizoate  (1961) CONHCHCH.OH
AN . s iothalamate  (1962) CH3ICHCOHN CIH .
‘ jodamide (1965) OH ‘
| | Fua—F : 1
| ioxaglate (1975)
o * & o B1 A4/583 F— Lo
it ; % | metrizamide (1972)
X v | E iopamidol  (1977)
fE] #4 A AT F—romlE
9 F ' 777.1
I — FEE  (mgl/ml) 300
& = (R 2.1
#2  htEAI (Moijodol, LipiodolUF, Popiodol) D4 ¥ M R (cps37°C) 17
= PH 6.5~7.5
K i) dgRer R Tuw b
i) Ty r R 254 70 o
i) WRAHRIRT, FRIHEIE 1 ~ 7T NIRRT %5 AA4/93m12k 5 HSG DK
W TH B i~ aR 62(%1
W 1) RGPS (3000 <, AT DI TIE A - W N 1
DRF v (2 Lz ATk I — Pk ) 6
BEEREL ) AR Zofl 5
i) MR AU 72 BRI R AR L P a1
WA ERET L b D
i) MAFIN I KRR ATIUINMGE L ¥ o fils
nid % #6 HSG 2B 2 bR HE e
= 2 HOE
Bf = 5 Ht
# 3  IKEEA] (Sugiuron, Pyroceton, Urokolin, Endo- %5 Fepahtyz 5 1
grafin) DFF % % af fig =
' R £8 fie =
EAr i) R A<, da@ sy &
i) Ml S e 3 v (10~30%7) -
£7 PMMERHICBIT S HSG DERME

i) BUKMET, MEMICA->TLELTH A
BT 1) R Bl A, R o, R
LiFLIFALNS
i) AR T E, R 2ol

R L\, 2 X IS ENE T O E IS I3 A
FThs

o TG

TEIPEPEA

H | 49(79.0%) | 36(58.1%)
H+ | 12(19.4%) | 20(32.3%)
+ 1 5( 8.1%)
— 0 1

14(22.6%)
25(40.3%)
19(30.6%)
4( 6.5%)
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¥ B oA HEENTEA
i 8(47.1%) 3(17.6%) 0
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-+ 1( 5.8%) 3(17.6%) 11(64.7%)
= 0 2(11.6%) 4(23.5%)
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#9 HEAEEROEREREIC L 558
(Ansell, G. 12 &£ 3)
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Clinical evaluation of
low-osmotic non-ionic
contrast medium for
hysterosalpingography

Hiromitsu Matsushima, Mayako Asakawa,
Manabu Tanigaki, Takamasa Furukawa,
Shinichi Saito and Kazuo Momose

1st Dep. Obstet.
Gynec., Toho Univ.,
School of Med.

As for the hysterosalpingography we studied the
ability of X-ray visualization and its reaction when
a new lowosmotic, non-ionic contrast medium
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(Iopamidol) was used instead of the older type of
media (Endografin, et al.).

The total cases of HSG were 84, and in that
numbers, 62 cases (749%) were sterility, 17 cases
(209%) were uterine myoma or lower abdominal
mass, others were 5 cases (6%). There was no
difference in the ability of X-ray visualization
comparing with the older one, and the hysterogram,
salpingogram, intraperitoneal spill were very good

BE

ftt

(573) 101

and clear.

Furthermore, there was the great aifference
comparing with older medium in reaction. The only
one case of adverse reaction was PID in a sterile
patient after myomectomy 2 years ago.

It was concluded that Iopamidol will be the more
useful contrast medium for HSG.

(ZA+ BEAI63 43 H 16 HEFHE)
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An Analysis of the Results after Microsurgical
Tubosurgery in our Clinic.
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=3

firtk 2 4ERILLLE follow up TE72 125 5 &, 344 (27 %) AS4EME L7z, 209 B 5 FlAFH ik
iR, 5B HRE, 1 FIATURSIRERT, KD 0 23F (18 %) »HfEEET (12 8L L) %
O IERITRREEHITH - 72, SEREIR, Witk 1 FELINOERG 16 B (47 %), 2 FLIANZ
33061 (88 %) TH-72. 72, Mtk 2 FLLEEBL THLMIEL 401, £ TEETEHTH

22,

XA A B & FHBEHCIRE L 7R 2 B L 72RO ATRM5) 8 914 TH™ % 1 4 LI fRE L
Twd, —J, JEROM - IVERERMZOMEMRIZ ST, MR EELLEER L Th 5 DIEEGITH

o o

(Jpn. J. Fertil. Steril., 33(3), 574 —578, 1988)

#*

LRTIF1982FE6 HE N> 70—V l) —2
HA L, BERBEORER % & o THE $ TICH 250 A
DBBICTFMERITLL. 2N B 198 FETHET
D 3F 27 ADMICF M %47 - 725K 2 4/ fol-
low up Z#872 125 FIOMTR & 4 3 R O AR %
TOBRIC O W TR 2 M2 2D THET 5.

MRELUFZE

1982 4F- 6 HA*5 1985 4 7 A F ToOMICHEAL K=
FETH R B L UBERRE T, ISR IED 720
IZvA7a—Y e ) —%iT-72 1252 x5 e L
7z, BRARATARIE Ty 3T % L R RAE 68 51 (54 %),

oif

K FEAE 53 7 (42 %) B L UATAREEANFA 4 451 (3 %)
ThH-72(F 1), HEALEHPOFAREOHRIIR, A
Tt Aat% 17 B, BSRRETRER 116, Te=it
FEIRTR 9T, F 7z, MFEALEOFIITINEFESRE
DFBORY 3FIE TN T,

TN 53 %(2 1980 4£ ) International Federation
of Fertility and Sterility IFFS)?D 4338V 126t - 72,
bbb 1) @R IcBRE LS REEm, 2) (1)
VL b oo pieats, 3) ONEFEREMN, 4) I0E A
itr, 5) IEBACM, 6) INERERM, 7) 20
ft, 8 )Combination, # K533 & L7z, /33 L IFFS
SPFHICHE L 72, '

TR HEE, FHAE LTtk 6 7 AL
THEMR L2 WEEBNICIZ FEINEE iy, 25
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721 Microsurgery (2 X 20y % 213 72
B O B AT RIEE B o
212501 (ALK S57.6~ S60.7)

Ak b

1) JEREANE 68  (54%)
2) WAL 53 (42%)
0 A4t 37 (70%)
N LW i 1% (17)
H PR PE % (11)
e S TR % (9)
1 A4t 9 (17%)
2 AT 6 (11%)
4 -t 1 (2%)
3) A " 4 (3%)

125 (100%)

Ik 1 FRE L T D R L 2 WARERIC 12 Second
look laparoscopy # 11~ T, fifRij & DHERIC L > T
FMOBEEETHEL 72, JHIC & > TR TRE &
HEINRLD LR L2 L D2 N 78R E B2
Bl e L, 5D 2EhFIEE L7, followup TE 7%
o PREFIE RFEETT IZEL 72,

FESMER, BRGE, TRARIEE S280
T total DEFEAREE & L 72, IEH SHRICE - 725 R UE
MRk (R 12 BHLLE) OEF2 AbEin%
IEFFREE - LT, 1987 F 7 AIREORTE L (E
2),

w R

125 Fleh, 34 81 (27 %) PHFIEL, 205 5 23
(18 %) VAR 2 D EH IR TH 72, &
RDF#FIZ 49 % (125 B 61 F) T, B RUK
BE 35751 % (64 5) TH -7z,

KICHMRBIOBSEE A D &, [(TBRICEE LR
HHBERT 23 Bl 5 B, (EIEFNS 8 71T, FRhEIZ 57
%Th-12, TNEREICRK->THITLE, PFEHE
TR 6 5 (6/17) & BEEFITHZ1h5 2 5 (2/
6) &£ % 5 @SRV LOREREER 1T ->72 b DU,
HPEHE 2 7, EAE 4 T, 20 ) BIHE L2 DI,
MREE 1, BEIE2HIOF3H (19%) TH-7 A
MEIILEMAEE LT3 % T, EEGICEIT21%T
Holz, BEFPTIHELZLDODH b 1HIE, A
ITHIZL > TR L 2iak&FHBTH b, /72, 19
15l e bR % R\ TR AT % M4 L 7205
Thbd (%(3).

IEWAMOREIIR 4 ITRLEY TH L, M
E g A T U3 18 Filrb 3 FIAsELR L, A %)
37THTH -7z, MES—BABYyAM T s Flh
TR L 72 L D34, H0E L - 7o, igis—ik

(575) 103

v ATl 5 Bl EiRFEID 1T, BRI 3 5
THo7z, BRE—KSEMTTI3 2 Flh 1 FH4E
L, BRI 2HITH 7. EHTRLY ST2HE
it L7z Ex—3 3 2135 Hd 3 FpiaEeE
L, Azl b 3HITH - 72 BRE—REw A
&, BRE—REBAMIE, 1HL 272 whi
fir A TlE, LEHRREHS 35 i 8 7 (23 %), A =hiF
IS5 (42%) THh-o72 (F4),

IR BA D AT e L3, AREBBA DR T 13 26 il 8 31
(31 %) HUEME L7245, ZDMl3AEt 9 Fild 1513 4F
R L7Zeh -7z (F5).

ONERETZ AT TIIBEE D L DA 2 FliER L 72 (%
6).

ZDMOMRTIE, F &S MEGRIC R FAMT 2 4T
57250 2FT, EH S LkE—ig KA E T
VB 1IFNZIEA Y P U X — MEEREEML 72,
2Bl LR L2 B 5 L RIEFEMERTH -
7z2. Webster-Baldy i£2¥ 4 1 FlichefT LAER 25T
w3 (ERT7).

PRl U 72RER & e a1 ffrfk, 4RiR £ TOMIT
A B, SRERFR, MR 1FELAICERL2L D
(3, 1617 (47%), 2FLANET 2L 3045 (88 %)
Thotz 72, 2FLUEEBL T2 LRI
D3, 2FIEFERTSH -7z, B2 0MmR5IcR 2
&, @2 ICRE Lo REFIBEMT R IR 134 THT
H1FEEOMICEP LT 5, —F, IO,
INERIEBEMTL O (IR T FE L BB L T
PHLDLDTH-72 (K8).

z B

HEEARBBIZB T HIVEEARTDERE LT~
7Y —o %) =2 X HIEERMHUS fThiL
L9017, WERESICELTY, BKERD
H|ED L FTER L2008 5NB L9 12T
%f:s'ﬂ_

AlDFE 2 DEFEL, BRISRX72LS THY, &
FTLLRBWERWI W, Zkiz, BEEMTHOEN
K<, L7eas> THFRMmdin & MR 0B PFIchg L
T3, Bagosr» 3, 72k 213, BB Eo
WA FIBERT PRI LN TOINERI O 2 £ ISk 3
FHn#EII, BRDENEZDTHS ).

IEMERHHEDEREE LT, v/ 20— %
) =2kt T IVF and ET 2175 B4, ik n
CHLVWOBEHMZENTZIICYI DR ZXE D
EVWSDRRELMBED—DE L ->TW5, Fhud
S UL, MERENL S COBMBICERA EF
LTwah, tw)jl itk s, #EICBW-TIE,
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# 2  Microsurgery 12 & ZI0E RO M A Rkst  —IFFS 78198012 £ % —
(2 L1 E follow up L 72%Ef#)

T i tzfiéff;iff)lik IE ﬁi!%;fﬂﬁ %f$fﬁ2§f§\lﬁk %ﬁiﬁ'g“?fﬂ]f{ Kb

1@ 2 (2 BRAE L 7= i i e o 23 | 8 7 _ 13 5 5
2. (LLL_E o4 B i 6 | 3 1 | 5 8 3
390 % hE iy == = = — — =
4 .90 5 vy & i 35 8 6 15 10 10
5.90 % BRIl 35 8 5 17 8 10
6. 91 & R 2 0 i 8 2 2 4 4

7.% 0D 3 3 1 3 0 0
8.Combination 5 2 1 4 0 1

&t 125 34(27%) | 23(18%) 61(49%) 64(51%)

(4L k @ S57.6~S60.7)

#£ 3 EEHEER OB (JUEK D S57.6~S60.7)
1) B (CERGE L 7290025 3 e iy

TR | ARG EHAERAE | TG | T
: (%) (%) (%) (%)
a) B = ‘
b) & & 17 6 5 9 8
c) & i 6 ) 2 4 2
it 23 8 (35%) 7 (30%) 13(57%) 10(43%)
2) B L)L o ) e iy
T it £ U A5 % ESATEEE | TR | T e
(%) (%) (%) (%)
a) #} IE =
b sh & | 2 1 0 2 0
c) & i 14 2 1 3 | 11
at 16 3(19%) 1(6%) 5 (31%) 11(69%)
4 INE AR BIAET (JIEX D S57.6~S60.7)
TR | ARUEGIE | EHATRGIE | HOREIE | PEEGR | A W
(%) (%) (%) (%) (%)
a) FEH e 18 3 (17%) 2 (11%) 7(39%) 7(39%) 4(22%)
b) R — A 5 0 0 0 1(20%) 4(80%)
c) Wk Hwk 5 1(20%) 0 3(60%) 1(20%) 1(20%)
d) b Rk 2 1 (50%) 0 2(100%) 0 0
e) WAH—IpAE —
£) WAH—R W - | |
x) Combination 5 3 (60%) 0 1 3(60%) 1(20%) 1(20%)
it 35 8 (23%) 2(6%) | 15(43%) 10029%) | 10(29%)
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5 JEBA TR o i o B i
(HALK © S57.6~ S60.7) }
T- i 4 BT h 150 %% A AL A 9 K T 151 TP 2191 £
(%) (%) (%) (%)
a) &k I 26 8 (31%) 5(19%) 15(58%) 11
b) M K 2 0 0 1(50%) 1
c) ik i 6 0 0 1(17%) 5
x ) Combination l 1 0 0 0 1
it | 35 8 (23%) 5 (14%) 17(79%) 18(51%)
£6 PRI Ay o ity 5 it
Rk S57.6~S60.7)
‘ F-fiirfol £ T 1) % T 43 %0150 £ F-fivr a5 191 %%
(%) (%) (%)
a) By deagglutination and ; 6 2 (33%) 2 (33%) 4 (67%)
dilatation 1
b) With serosal incision | 1 0 1 ‘ 0
x) Combination” 1 0 1 } 0
al 8 2 (25%) 4 (50%) | 4 (50%)

* different type of fimbrioplasty on right and left tubes

Ectopic pregnancy
Webster-Baldy

£7 2O LB
(4K * $57.6~860.7)
COThEC | ATMRIEC | EEARRREC | TR | T g
\ (%) (%) (%) %)
2 2*(100%) 0 2 (100%) 0
1 1 (100%) 1 (100%) 1(100%) 0
5 2 ( 40%) 1(20% 4 ( 80%) 1(20%

Combination

* 200 & LR e T AR

L8 INE LA ILATIR) & 1k X R A 7o R ATAR £ TOWIM 4341

(#dLk @ S57.6~S60.7)
hr % AT4 E T (M) 1= 7 =12 18~=18 19~24 2500 I
1 AP 5 (2 BRE L 7 i 5 31 i o O QOO 000
2. (1) V) Lo Bty () ® @)
3905 F8 Wit o = = — =
4.9 55 wy 4 i 00 @ R
5.910 % B 1T [ee] J OCee O
6. I RIZ AN OO
7.2 D (] ®
8.Combination O

O 1EH AR (GRAEMERD 2 5T)
® JEAMELIR S5E - e 5 - BaAR AR ARER 165
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itk 1 FLUNICHRFIDORE 3 2R L T 59 2 0
TGN H L, L L, Mtk 2FEF TR, HRERIC
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e L T4 2 FRIOBIEIAM 2 B RETH D
LW BREERTILNTH- T2,

E72, INEREAMIRIC FEIMEROHE A & &
W UL, EEDEE L VS TH LA, L
RIDFH2 DFERT, 2FU LB L THhHERL 2
Lo, BEIEFITRTH 72 5 w2 X3, Wik
2AELL BRSBTS, INEISH T B TR L T
SMERDFER & F AN IZ L % B L 2R BT 58
b DIERIZEEZ B,

@ ITIRE L 7o R T4 D 4R (3 4 Ttk
1Yo RICER LT, —F, IEEOM, IER
TR D IER (I TR L LR L T b
LOTH-7ze0 9 FBEZ, B LLINEHNESN
BICHE—EDHMERLELT LI LE2RTLNE
Bbh s,

EbYIZ

PIE, SFHcBIFd2=A 700 —Y v ) —DiEH
AR 2R Lo, Ak, B2 E L ST v
7ebiziz, BEfiom Eofbicimos@in, %,
FnEeo Rl LEsLEEBbh b, BEDL
2, IEHAEOERBECBW T, 20— %)
—I3, IVF and ET (2R3 » TiThbL AN & HiFk
Bbh, sfbEmtolzoic, 5ICEHMIzHZ-
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An Analysis of the Results
after Microsurgical Tubosurgery
in our Clinic.

Yoshitaka Saito, Hideo Tozawa,
Takao Fukaya, Hiroshi Hoshiai
and Akira Yajima

Department of Obsteteics
& Gynecology, Tohoku
University School of Medicine.

From June 1982 to July 1985, 125 cases of mi-
crosurgical tubosurgeries were performed in our
clinic. All of these cases have been followed up at
least 2 years. Of the 125 cases, 34 (27%) patients got
pregnant: 23 (18%) cases were normal pregnancies,
5 were ectopic pregnancies, 5 coursed with sponta-
neous abortions and 1 was hydatid mole. Among
the 34 pregnancies, 16 (47%) occurred within the
first year after the surgery, and 30 (889) occurred
within two years. The cases conceived more than 2
years after the operations were normal preg-
nancies, though they were only 4. All of the 8
pregnancies after periadnexal adhesiolysis occur-
red within 1 year and a half. All the pregnancies
after salpingostomy and fimbrioplasty occurred
more than six months after the operations.

(ZfF A 62 412 H 16 H)
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HIRAT> 7 2 1 HILIR R OF 2 filaiR 53 % fiv b MM R RE R D 4 ) 7 4 (K) IR 26

L.z,

2 #faif (ICR XICR) # 1.2~17.8 mM o 4 fio» KigE o BWW (Biggers-Whitten-Whittingham)
YR T 72 BRREEEE, R~ ORE Z 4 B L ICEE L, KOREEE, KRS 72 R4
DfalRAERL I, 1.2, 6.0mM T&E<, 7.7, 17.8mM T2, 6.0mM 2tk LA IS RE ] S

7z (P <0.01).

X512, 1§k (F,XF,) #1.2~17.8mM O 6 fio> KifEs ¢ 06 BefssssE L, MaRRER% I
B U7, JRIRRAERIT6.0mM TREFZBEEZRL, 1.2, 2.4, 4.2, 17.8mM ICHE LEEICEWR

ARERLI (P <0.0D).

LIS er s, RBERPKEEI>7AVEERBE2HET2EELXRTO12TH D L0
HEN, FOEMHEEIZ6OMM BB THL EEZ LMD,

(Jpn. J. Fertil. Steril., 33(3), 579 —584, 1988)
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RoLZHE - IBFERE (In wvitro fertilization and
embryo transfer, IVF-ET) (3, t&= ZRKDAGE
FEERICIA IR S, EREE LTHELEINT S
20, L L, TOEERICFITESERLAED
LBE « TRIRALNT WS,

FRIZ, OIEBOIAR L L 215RGICELTY, £

O DT I T B 529, 475 —E D LIRS
LENTBELHT, FMRTRL SERERV;HERAIN
T3,

FEH 5, £ b IVF-ET I2H 2 Bl B ROR
TNy, BREDONERMEERE Z H T~ ZFHIR
NDHREELBRF LRLENTRBEZRLL
Biggers-Whitten-Whittingham (BWW)¥5 # %% %
EHL T35, ZOHEGMNRIIFTICHAINT
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Modified ~ Modified Menezo's  Modified Whittingham's ~ Biggers-Whitten
Earle's’™  Whittens"’ B2# Ham's F-10°" T6"® Whittingham®’
(mM) (mM) (mM) (mM) (mM) (mM)
CaCl: 1.80 - — 0.29 1.78 —
KCl1 5.36 4.77 3.82 3.82 1.42 4.78
MgSOs 0.81 1.19 0.81 0.62 = 1.19
NaCl 116.34 87.94 89.92 126.60 97.84 94.59
NaH:PO, 1.01 — = — — —
NaHPO. = = 0.43 1.10 0.36 =
KH:PO, — 1.19 0.44 0.61 - 1.19
NaHCOs 25.00 22.62 29.76 25.00 25.00 25.07
Ca-lactate — 1.71 1.62 0.79 = 1.71
Na-pyruvate 0.09 0.23 2.27 1.00 0.47 0.25
Glucose 5.55 5.55 6.66 6.11 5.b5 5.56
Na-lactate(60% syrup) = 19.80 = = 24.88 21.58
MgCl. - — 0.47 -
Penicillin + 1 + i + At
Streptomycin = + =iy + + 1
T2/ By irE — — i 3 = —
1Y) 7 LRI (mM) 5.4 6.0 2.3 4.4 1.4 6.0
#2 b bR 2RI A ) 77 LR
= i < B A
Borland et al.™ (1980) Lippes et al.'” (1972) Roblero et al.'® (1976)
n=7) (n=10)
eI R HEI 1% iz A [
(n =25) (n=17)
ARV NI-1i3 21.2+0.24 9.9+1.8 7.7£0.9 17.8+£1.38 29.7+3.63
(mM)
Ve, serum gonadotropin, E—x v 7 %, =4t) 7.5 H

AmF <2, BWWALORERIRICHEL T, 7
Vs (K) BEAEVE (F1), BESINTWS
- Z RO b I e KR A L B R GER Dby
PR I HR L TR TEG A (£2) & XiC
FH L, HA8D KR ok s 12 T4
X, b MASERE IR h O BEKIRE 2O W T,
<7 ZHIHIRSE R I L) KGR AT o 7.

P B

1. =7 AYHAREREL & 2 D 3548

<7 Z 2 gt (3 ICR (Slc: ICR)t~=>7 2 L 1,
1 #HBRARIZ F, (C57BL/6XCBA/N) =7 2 k1)
FRECL 72, BHEYRMLPE (2 PMSG  (pregant mare

fir, 48 B [ # (2 HCG (human chorionic
gonadotropin, 7'V 7 =—)b, FIIA /)10 HAL
*ERENE S L7229, M~ 2 13H C G5 & [FRgIC
TN RO R~ 2 L [RE S ¥, R AER
R E2EEL, 1 CRitt~ 2 (3H C GI%5-#%47 48
eI T, F =7 213H C G%5-%% 20~22 K TR
BL, INEANL) 2z 2 IR, 1 IR 2 ER
L7, 1H#lREBRIGES I CET v e =5 —+
(300U/ml, Sigma) # &TIga#ikh T2 ~ 3 L
ML, PEkiEge xR Lo, SRELL 72HRIE, 77—
WL7HKRBHEDOBWWHEER 2 ml 2 AT 1 v ¥
= (Cat. No. 153066, Nunc) H T 2 [P L, K
SAMEE PICIERIED L D2 RA TS, & 512,10~20
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#3 BWW RSB OMBL & 7 1) 7 LGB 04
L 1Y BWW(K:6.0) K* 1.2 2.4 4.2 Tl 17.8  (mM)
Stock A
NaClI 5.540 (g) 5.80 5.75 5.645 5.439 4.847 (g)
KCl1 0.356 0 0.089 0.223 0.485 1.237
Ca-lactate-5H,0O  0.527
KH,PO, 0.162
MgSO.+ 7H-0 0.294 :
Glucose 1.0 |
Na-lactate 2.416
Penicillin G 0.060/100ml
Stock B
NaHCOs 1.053/ 50ml
Stock C
Na-pyruvate 0.028/ 10ml |
FASHHE - Stock A 1.0, Stock B 1.0, Stock C 0.1, #i/k7.9
#£4 BHA)TLAREIZBITS ICR =7 2 28aRD G
A1) 7 LBHE 8 ﬁﬁf}@_ﬁﬁ&?f %i\ﬂ&b\ e iR g
B SRR (%) Tl (%) o
(BE4% 1% 241K ]) (KL 25 1% 48INFI]) (FE AR TR T2 )
1.2 (n=46) 32 (70) 35 (76) 35 (76)
6.0 (n=70) 48 (69) 61 (87) 53 (76)
7.7 (n=59) 27 (46) % 38 (64) ¥ 26 (44) %
17.8 (n =54) [ 17 (31) % 20 (37) % 17 (31) %
n AR L 72 2 e ie £ ¥ 1 p<0.01, vs. 6.0mM

DI B L SEKIBEOE#ER 1 ml 2wt
4§ =7 =)L +74 v ia (Cat. No. 134673, Nunc)
T5%CO, in Air 37C I2THE# L 72,

2 HHRO IR I 3FREN% 72 eI EE 28 L, 24 BRI 2 L IC 3
REAMER FICRE 2 BE L2, 1 HRRI3FRRIC 96
FEfE5 3%, expanded blastocyst (EB)~o ¥t
Filsk L7
2. REFROIER & KIBEE %

RN E, B (FIDRASR) 2FPEM%, fRET
HEZe 3 O stock iAW A 1ERL L, 22 58 Lk
FICBWWIS#IE Z {ER L 72 (£ 3). MET L KiE
FElX, BWWISHEKR % L L IC L TiEEE 2 —E IR
2728, KC 1 & NaCl 2% 3 ITRT &5 IcEH®RLA
FIDRBEICHE L2, 4B, (ERBTXTOEER
DiFBEEIL, 30515 mOsm/kgTH D, EEEDH
BiTbhhrolz, 2HialR 2 A L ER TR
FERICEMEAZMZY, 1HRZ HEH L2 ER

TlE7 L MET7 V7 2~ (BSA, Sigma) # 1 mg/ml
iz 7.

KigENFREZ, 2R M TIZ1.2, 6.0,
7.7, 17.8mM D 4fEE L, 1#lRTI31.2, 2.4,
4.2,6.0, 7.7, 17.8mM D 6 F & L7z, S b5Kil
ElxE N FN&EskE, v R~y 208K H
KigE2SZICLTHRELR, 45 1.2mM i
Whittingham’s T6 (T6), 2.4mM (3 Menezo’s B2, 4.
2mM (3 Ham’s F10, & 512 6.0mM (3 BWW %%
LGEEL), £727.7mM (38ROt &+ INE NiE, 17.8
mM (37 RIER RS KREICITIZHL T 2 (&
21,

HERTHILES, x2FME % FVv, KB 6.0mM % St
IZLT, BRERELRIT- 72

" &2
1. sE#HEH KiREZ o 2 izt (ICRXICR) 412
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£5  BEEAY T LAREIZEBITA Fie 2 1 #ilaiko 5t
770 77 LR A% L 72 1 e g RE LIaE (%)
(mM)
1.2 46 30 (65)
2.4 48 25 (52) %
4.2 50 34 (68) 3%
6.0 60 54 (90)
7.7 48 36 (75)
17.8 42 21 (5_0) P
a . 3~ 4MDEEDAGE
# 1 p<0.0lvs. 6.0mM
6 BT v AR T B
BRI A% ife K (mM) #E 2
N7 A 403 6 mM Tleris
Wales!?® 2 i mKRB 0 ~48 FaRR A1z (207 < £ 5 0. 8mMA W %
Ha B34 13 6 mMUL - THIH
Quinn 1 4 IR HTF 14238.2 Na R FE 648 (31, AmM T 45 35 72 (I ffi
et al.? 4.2,5.1
Roblero 2 AANE IR Sy OF BWW 4.7~6 Ha IR R A (3 10mM Tless
et al.¥ 3 ~ 4 #HilgAf (4.7,10,25,40) K& 72 O DN E225mM T s
FHR (2 25mM Tt
Wiley 2 FE iR T6 0.6,1.4,6.0 HIH IR E (30, 6mM Chiers
et al.?
B3R DFRERIIINH X 7,

4 IO KR IS L - BWWH i T, 2
HMNUNR 2 K538 L 24 BERI S IS 2 DO RBE A BE L 72,
BEA% 24 Witk 8 sAGIR L) LIS R T L 2RO EI413,
1.2mM T 70 %, 6.0mM T 69 %, 7.7mM T 46 %
51217.8mM T31 % &, KiBE »EL e bicHt-
TIRTY 2mE R L7, F 72855 48 KRk 0 &
IRULEICHE L2IInEI AL, fhoisis s L,
1.2, 6.0mM TEffiz R L, FEEICHSE 72 B0
EB~OFRERY, 1.2mM KUF6.0mM TEfli & 7
N, 7.7mM, 17.8 mM TI3, 6.0mM |2 k#k LG &I
EfEZ/RL722 (P<0.01) (F£4).

2. BEEPKIEED 1HIAR (F, X F,) ®Ei2k

Eqp-

F,=7 2?1 #{ilafk % 6 FEO Kk 124 L7-B
WWHi i T 96 Beflbs L, E BADORERZ R
atL7e, ERI 7 RV RS RIS b o K 2 4R
ELTHRE LA 1.2mM 25 6.0mM O KEEIZB W
T3, KIBE 6.0mM TEBDORAESIT 0 % L&D
AfEERL, PRIItRE b ORE NG O RO
KMKIREICAHY 5 7.7, 17.8mM Tl3, EB~

FRS, CNLDRIEND S B 1.2,2.4,4.2,17.8 mM
T3, 6.0mM (2t LA ZICRRAAHIEI S 72 (P <
0.01) (#%5).

£ B

b MESNZAEICIR A S T BIEIEI7
¥, PR, NALRS—, ELEy MEOHIEER
12X DBAZE, RSN TERD, EEEDIICE W
Tl3, FREDEEHEBHE M MFD A A >k 123
WTELNT W B 728, BRERE 2 M IR <,
KigrE b MR RS2 2 ML TFD L Db £
(1), BEERPICEENLIELA A (Ca, K,
Mg U “BEA F v Bl A + o REKEA + L %)D
FBREEIZ DN TUE, < =7 RWAIR % G HF
RINTHBN), »h ) DME -2 BERHH 55
PH LN TWBT.

—0, & b By RINE RO B R R I &
R UK IRE S  Ca iBE KW L INT
WBY FRICKIBEREFICEL, ErR=YRI2B
WTHE, M & B LE) 3 ~ 5D EE & 70 - T
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Larl, IeERPSKIBEOLRY, 5
WISHHHR R ED LD BB T BB KIREIZOWT
DEEILLL, —EDRBRIIB/BLNT A (F
6).

ARIFFETIE, ZULHIZT CRFRB=TZD 2 HlafR
B EMG 1.2~17.8 mM D 4 FE Kl EE D BE# R
P TEBANOHRELBE L. 72 % %ZOEB
~NOFRAERIY, BEERPKIBE L 52030
FISNBMHEHmMERL (F4).

ZDZ L b, HEREHKIEE 2I8ETEEIC
EDTFT L7 R 2HIERRER FEE I LT, M
RBIIH 2N E»REI N,

Roblero 5913, ¥#EE P KIERE 4.7~60 mM %2~
7 R 2 e~ 4 $Hla G TRGT L, 25 mM O Kig
FBIZBWTRBLRRH ) Ofilarkz LY,

IZHEMRZ R T3, KB 10 mM Thg b BAEF 2k
EERLZ s, KAF4 i3, 28 & RREK
WCRLSEHZALTWR D EE 2, BKIEE
BIRDFLE DL LAREICEEZ%EZ Y > T
LLDEHERL TV B,

ARICBENTH, 24 B L B2 L ) 2
DR Z FRET L7e7s, 24 R4 0 S Miladh 5 «»
IFRERDFEAER, 3 52 48 FrRIREHEZICRERLL
LIZHBLIROEAL, KBEFEG L2130
fl3 N (F4), ARIOMEFHEF S 513, Roblero &
HRL72E 9 T EKIBEOSEHEEMRIZED L
e o7,

Wiley 52(3T 6 5%k % #HL,0.6,1.4,6.0mM
DKIEE ML, KIBEMEWITIE -7 2 24ila
RO ZFEIRIBEAND RAEREDE N LG LT3 (&
6). L2L, SRz 0T T, =7 X 24
REHWS L, b EOKIEE, §2bb 1.2mM T
RERLIBEANDRERIIEEEZ R L2 LDD, 6.0mM
EDOBICHBEE RO LA - 72,

Z2T, 2R L D & SIS EWE v
NABYF, =7 X7 1 flgfss# % Hu 72 REHHER T
(2, EBNORERIMMOKIEEICHEL, 6.0mM
Th O RIF %R L (K1), Wiley HDikf & 52
L hiERE 5T,

L2 L, ARz, Wales DIREOE L —
HLTED, »7RAHRE#RICE T2 EEKIEE
(2 6.0mM Hitk & & 2 b5 (¥£6), £72, Quinn 5?2
(3 1 #HlEE % vy 1.AmM 225 5.1mM % T 5 D
KigE # 3t L, 1.4mM THREANDRAERITHEIC
Erofz @B LTHBY, 2o 1 HIGRIC L 28
I ITIFIZT—H LT3
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The effect of potassium
concentration in the
culture medium on the
mouse embryo
development in vitro

Tasuku Wada, Akio Sekijima,
Tomio Iwabe, Masahiro Tanikawa,
Yoshimasa Oonohara, Hirofumi Terado,
Toshiko Toda, Akihito Kikugawa,
Yasuyuki Mio and Kazuo Maeda

Department of Obstetrics
and Gynecology,
Tottori University
School of Medicine

The effect of potassium (K) concentration on the
development of mouse one-cell and two-cell em-
bryos was investigated.

Two-cell embryos (ICRXICR)were cultured for
72 hours in the Biggers-Whitten-Whittingham
(BWW) medium in which K concentrations were
adjusted to 1.2, 6.0, 7.7, and 17.8mM. The develop-
ment rates in 1.2 and 6.0mM K at 24 and 48 hours
culture were higher than that of 7.7 and 17.8mM K.
The expanded blastocyst rate in 6.0mM K was
significantly higher than both that of 7.7 and 17.
8mM K (p<0.01).

One-cell embryos (F, XF,) were cultured for 96
hours in the BWW medium in which K concentra-
tion was varied 1.2 to 17.8mM K. The expanded
blastocyst formation rate in 6.0mM K was signifi-
cantly higher than that of 1.2, 2.4, 4.2, and 17.8mM
K (p<0.01).

The results suggest that K concentration in the
culture medium is one of major factors which could
influence the early embryo development and also
both relatively lower and higher K concentrations
may be detrimental to the embryo development.

(ZAF D BRI 63 4 2 1 10 H¥5E)
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MENSTRUAL CA 125 AS A MARKER
FOR PATIENTS WITH ENDOMETRIOSIS:
A PRELIMINARY REPORT

Kentaro TAKAHASHI, Hiroko NAGATA, Akihiro UCHIDA,
Masuo KUSAKARI, Yoshimi ARAKI, Arata NISHIGAKI,
Takaaki SHIRAI, Kazuo YOSHINO and Manabu KITAO

Department of Obstetrics and Gynecology,
Shimane Medical University

Abstract: We simultaneously measured CA 125 levels in sera and menstrual blood of women

with a normal ovulatory cycle and patients with endometriosis, in the menstrual phase. Serum CA
125 levels in the menstrual phase were significantly higher in the latter. CA 125 levels in the
menstrual blood were higher than those in serum and CA 125 levels in the blood of patients with
endometriosis, particularly adenomyosis were higher than those of normal ovulating women. The
menstrual blood CA 125—the serum CA 125 ratio showed a tendency toward a high value in
patients with adenomyosis. There was no difference between the ratio in patients with external

endometriosis and that in normal ovulating women. Thus, serum CA 125 levels in the menstrual

phase and the CA 125 levels in the menstrual blood can serve as a good marker for diagnosing

adenomyosis.

(Jpn. J. Fertil. Steril., 33(3), 585—588, 1988)

Introduction

We'™* reported that serum CA 125 was an
effective marker for the diagnosis of en-
dometriosis. Other investigators®=" found that the
serum CA 125 levels in patients with en-
dometriosis were significantly higher than those
in healthy women, but changes in serum CA 125
levels do occur during the ovarian cycle and a
relatively high level of CA 125 was observed in
the menstrual phase®. Therefore, when the serum
CA 125 assay is used as a tumor marker for
diagnosing endometriosis, serum CA 125 must be
measured during the other phase except for the
menstrual phase of the ovarian cycle, to avoid
false positive results. We simultaneously mea-
sured serum CA 125 in the menstrual phase and
CA 125 in the menstrual blood to see whether the

serum CA 125 levels in the menstrual phase could
serve as a useful marker for diagnosing en-
dometriosis, and also the CA 125 levels in the
menstrual blood as well as the serum CA 125, as
a possible marker for diagnosing endometriosis.

Materials and Methods

Thirteen Japanese women with a normal
ovulatory cycle and 6 with endometriosis (2
adenomyosis and 4 external endometriosis) were
studied. Ultrasonic scanning, laparoscopy and/or
laparotomy were performed on all subjects. A
histopathological diagnosis was made postoper-
atively in patients with adenomyosis. Four
patients with external endometriosis were in
stage IV of the Revised American Fertility Soci-
ety (R-AFS) Classification®”. Normal ovulation
was determined by basal body temperature and
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was confirmed by ultrasonography. CA 125 levels
in the serum and the menstrual blood during the
menstrual phase were simultaneously measured
using a CA 125 Radioimmunoassay kit (Centocor,
Inc., Malvern, PA, USA). Student’s t-test was used
for statistical analysis (p<0.05).
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Results

The serum CA 125 levels of normal ovulating
women in the menstrual phase ranged from 17 to
80U/ml and the mean serum CA 125 level (+S.D.)
was 44.1£19.1 U/ml. The serum CA 125 level
(Mean+2S.D.) was 82.3U/ml. We determined the
cut off value to be 83U/ml. The menstrual CA 125
level of normal ovulating women in the menstrual
phase ranged from 22000 to 63000U/ml and the
mean CA 125 level (=S. D.) in the menstrual blood
was 34539+13987U/ml. The CA 125 level
(Mean—+2S. D.) was 62513U/ml. We determined
the cut off value to be 63000U/ml. The CA 125
levels in the menstrual blood was about 780 times
higher than the serum CA 125 levels in the men-
strual phase.

On the other hand, the serum CA 125 levels of
parients with endometriosis in the menstrual
phase ranged from 44 to 230 and the mean serum
CA 125 level (=S. D.) was 131.7+68.4U/ml. The
mean serum CA 125 level in those with en-
dometriosis was statistically higher than that in
those in the normal ovulating women (P <0.05).
The CA 125 levels in the menstrual blood of
patients with endometriosis ranged from 37000 to
300000U/ml, in particular, these levels in two
patients with adenomyosis were 270000 and
300000U/ml, respectively, and the mean CA 125
level (£S. D.) was 140500+105686U/ml. The CA
125 levels in the menstrual blood was about 1000
times higher than the serum CA 125 levels in the
menstrual phase. In the menstrual blood, CA 125
levels in patients with endometriosis showed a
trend toward a higher level than seen in normal
ovulating women.

The correlation between serum CA 125 levels
and CA 125 levels in menstrual blood is shown
Figure 1. There was no statistical correlation
between serum CA 125 levels and CA 125 levels in
the menstrual blood. The serum CA 125 levels
being high, the CA 125 levels in the menstrual
blood tends to be high. The CA 125 levels in the
menstrual blood of patients with adenomyosis are
very high. The menstrual CA 125 levels in patients
with external endometriosis are slightly higher
than those in normal ovulating women and lower
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than those in patients with adenomyosis.

Of the 6 patients, endometriosis was correctly
predicted in 4, using 83U/ml of serum CA 125 in
menstrual phase as the cut off value, therefore the
sensitivity is 66.7%.Two cases (33.3%) were false
negatives. All of the 13 normal ovulating women
without endometriosis were accurately judged as
negatives, thus the specificity was 1009. On the
other hand, when using 63000U/ml of CA 125 in
menstrual blood as the cut off value, the sensitiv-
ity was similarly 66.793, but in one false positive
case, the specificity was 92.3%.

The menstrual blood CA 125—the serum CA
125 ratio (M-S ratio of CA 125) is shown in Figure
2. The mean M-S ratios of CA 125 in normal
ovulating women, in patients with external en-
dometriosis and in patients with adenomyosis
were 9141485, 604+197 and 2698 +1393, respec-
tively. No differentiation of the mean M-S ratio of
CA 125 between normal ovurating women and
patients with external endometriosis was obser-
ved. The ratio in patients with adenomyosis
showed a higher tendency than that in patients
with external endometriosis.

Discussion

We confirmed that CA 125 was immunohisto-
chemicaly present on the normal endometrial
glandular epithelium and grandular epithelium
localized in muscle layers in case of
adenomyosis'®. Therefore, the high serum CA 125
levels in the menstrual phase and high CA 125
levels in the menstrual blood may prove to be
histologically related to the number of en-
dometrial cells. The high levels of CA 125 in the
menstrual blood of patients with adenomyosis
may be explained from the findings described
above. However, as the serum CA 125 levels and
the CA 125 levels in the menstrual blood of
patients with external endometriosis is also high,
the levels of CA 125 may increase in the presence
of internal pelvic inflammation. The M-S ratio of
CA 125 in patients with adenomyosis is much
higher than that in normal ovulating women, but
the ratio in patients with external endometriosis
is the same value as that in normal ovulating
women or even lower. Therefore, the high serum
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CA 125 levels in patients with external en-
dometriosis may be related to the production of
CA 125 from external endometriosis tissue and as
a result of internal pelvic inflammation.

In summary, as the CA 125 levels in the men-
strual blood of patients with endometriosis, par-
ticularly adenomyosis were higher than those in
normal ovulating women, the CA 125 levels in the
menstrual blood can serve as a good marker for
diagnosing adenomyosis.
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Studies of pregnancy,
delivery and the
newborn after treatment
of infertility

Akira Takahashi, Satoshi Natuyama,
Toshimasa Kihana, Nobuyki Emi,
Kenji Takakura and Masahiko Ukita

Department of obstetrics
and Gynecology,
Kurashiki Central Hospital

A retrospective study was conducted on the
course of pregnancy, delivery and the status of the
newborn in 154 patients who had been treated for
infertility in our hospital from October 1984 to
December 1986 (Infertile group).

Control group 1 consisted of 664 patients with
spontaneous pregnancies, but elderly primipara was
significantly less than in the study group, so,
another control group 2, of patients with spontane-
ous pregnancies, was created in which the number,
rate of primipara and multipara, age at deliverly
were same as in the study group.

Thirteen percent of pregnancies in the infertile
group resulted in spontaneous abortion and the
incidence of threatened aborition was higher than
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in either control group. On the other hand, the
incidence of premature labor, anemia, toxemia and
abnormal pattern of NST screening during preg-
nancy was not significantly different between the
infertile group and the control groups. The rate of
cesarian section, fetal distress and postpartum
hemorrhage in the infertile group was higher than
in control group 1, but not significantly different
than in control group 2. The rate of male versus
female newborn was higher in the infertile group

ot

(595) 123

than in either the control group. No particular
malformations or neonatal complications were rec-
ognized in the infertility group.

The above findings indicate that unless a patient
is an elderly primipara, gestaional management in
patients treated for infertility can be carried out as
in a cases of natural conception, exept for recogni-
tion of an increased risk of abortion during the
early stage of pregnancy.

(Zf+  BEFI62 412 A 20 H)
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Statistical Data on Women Treated in
the Infertility Clinic at Shimane Medical University
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Statistical data on women
treated in the infertility
clinic at Shimane
Medical University

Arata Nishigaki, Kentaro Takahashi,
Hiroyuki Yamasaki, Masuo Kusakari,
Akihiro Uchida, Takaaki Shirai,
Yoshimi Araki, Kazuo Yoshino
and Manabu Kitao

Department of Obstetrics and Gynecology,
Shimane Medical University.

We assessed data on 432 infertile women
examined in the infertility clinic of Shimane Medi-
cal University from October 1979~March 1987.
Two groups were prepared those examined in the
first four years (B) and those seen in the last four
years (A).

(601) 129

Results were as follows:

1) Those in both groups were much the same age
at the time of the first visit (NSS).

2) The infertile period of those in Group B had

covered a longer period, at the first visit.

Concerning factors related to infertility, the

male related factor was 24.9% in Group A and

14.4% in Group B.

4) Rate of pregnancy increased from 24.19 in
Group B to 35.4% in Group A, the rate being
higher in secondary rather than primary sterile
women. With regard to the causes of sterility,
almost all factors were related to a higher rate
of pregnancy in Group A.

5) Concerning the period of infertility at the first
visit, the rate of pregnancy was higher, either 5
years above or below in those in Group A.

6) Almost all subjects become pregnant within two
years of the first visit (NSS).

(NSS: no statistical significance)
(ZfF BEF162 412 A 23 H)
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TRUE HERMAPHRODITISM WITHOUT
DEMONSTRATION OF EXISTENCE OF GONADS

Takashi OKAMURA, Toru TAKEUCHI, Osamu NISHII
and Tsutomu YAGINUMA

Department of Obstetrics and Gynecology,
Faculty of Medicine. University of Tokyo

Abstract: The diagnosis of true hermaphroditism should be made only if the coexistence of

ovarian and testicular tissues can definitely be demonstrated. This case, however, may be

regarded as true hermaphroditism for the following reasons despite the facts that neither male nor

female gonads could be discernible: (1) the existence of tube, fimbria, tiny uterus, deferens duct

and epididymis; (2) 46, XY of karyotype; (3) long lasting high levels of testosterone; (4) normal

levels of 17a-Hydroxyprogesterone and 5 a-dihydrotestosterone; and (5) normal release of

glucocorticoid in response to adrenocorticotropic hormone.

(Jpn. J. Fertil. Steril., 33(3), 602—605, 1988)

Introduction

A 23-year-old single nulligravid girl was reffer-
ed to the University of Tokyo’s Endocrinology
Clinic at Mejirodai, Tokyo, Japan for primary
amenorrhea. Her genitalia was feminine-
appearing at birth except mild clitoromegaly and
she has kept her own course until 23 years of her
age. She underwent left ocular enucleation at the
age of 14 because of cogenital glaucoma. She has
a younger brother also suffering from congenital
glaucoma. Breast development was noted at the
age of 13, followed by growth of axillary and
pubic hair. We can’t ask her mother about details
during pregnancy because her whereabout is un-
known after she was divorced from her husband.

Physical examination revealed a phenotypic
female, 165 cm tall and weining 70 Kg. Pubic and
axillar hair was present in normal amount. Mod-
erate hirsutism was observed on the skin, thigh
and above upper lip. Breast development corre-
sponded to Tanner stage II with no galactorrhea.
Her blood pressure was normal but arrythmia
(ventricular extrasystol) was noted.

Pelvic examination revealed a normal male
escutchon, moderate clitromegaly (2.5x1.8),
vagina of small caliber but of normal depth with
atrophic mucosa. The uterus was small and ad-
nexa were not palpable. Normal carring angles.
and normal 4th metacalpals were noted. Neur-
ologic examination was intact. Peripheral blood
karyotype with Giemsa staining and G banding
was 46, XY with 30 cells counted. A Y-
chromosome was identified and X chromatin was.
not present on buccal smear on two separate
occasions.

Laboratory studies including complete blood
count, serum chemistries and thyroid function test
showed that all were within normal limits.
Gonadotropin levels were elevated with a luteiniz-
ing hormone (LH) level of 94mIU/ml and a follicle
stimulating formone (FSH) value of 82mIU/ml.
Serum prolactin was 12ng/ml; cortisol, 16.8ug/dl;
T, 3.4ng/ml (normal range in female is 0.3 to 0.
7ng/ml); estradiol (E,), 17pg/ml; progesterone, 0.
5ng/ml; 17a«-Hydroxyprogesterone, 0.28ng/ml;
corticosterone, 2.28ng/ml; 11-deoxycortisol, 1.
27ng/ml; desoxycorticosterone, 0.0404ng/ml; de-
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Table 1 Hormone evaluations in 24-hours urinary specimens on ACTH test,
dexamethazone suppression test and HCG stimulation test,

- Afitfr ACTH  After Dexa. b +Dexa'
feskiam medication HCG administration

Androsterone (mg/day) 2.4 3.5 0.45 1.49
Etiocholanolone (mg/day) %3 87 0.76 2.84
Dehydroepiandrosterone (mg/day) 0.29 1.6 <0.05 <0.05
11-ketoandrosterone (mg/day)| <0.05 <0.05 <0.05 <0.05
11-ketoetiocholanolone (mg/day)| <0.05 <0.05 <0.05 <0.05
118-Hydroxyandrosterone  (mg/day)| <0.05 <0.05 <0.05 <0.05
118-Hydroxyetiocholanolone (mg/day)| <0.05 <0.05 <0.05 <0.05
Pregnanetriol (« g/day) 0.47 L, 0.32 0.36

17-KGS (mg/day) 8.9 37.4 3.2 3.1

17-OHCS (mg/day) 7.4 25.6 1.1 1.2

(Dexa : dexamethazone)
Table 2 Serum hormone levels.
Before After ACTH injection After Dexa. After Dexa.+HCG 3 Months after
(Day 0) (Day 1) (Day 2) medication administration operation

T (ng/ml) |3.4,3.0,3.7 2.6 2.6 2.2 3.6 3.0

E: (pg/ml) 17 17 20 18

FSH (mIU/ml) 82 76

LH (mIU/ml) 94 95

Testosterone (T) levels on ACTH test. dexamethazone suppression test and HCG stimulation test
(Dexa : dexamethazone). And estradiol (E.), FSH and LH levels before and after operation.

hydroepiandrosterone (DHEA), 4.8ng/ml; andros-
tendione, 0.881 ng/ml; 5¢-dihydrotestosterone
(DHT), 0.177 ng/ml; 17q¢-OH-pregnenolone, 6.
4ng/ml (normal range is 0.1 to 4ng/ml); and etio-
cholanolone, 0.16ng/ml. Blood samples were
drawn 3 times a day and the mean serum T was
measured at the first day of admission (Day 0).
The mean T on Day 0 was 3.1ng/ml. The nexy
day (Day 1), 250ug adrenocorticotropic hormone
(ACTH) in 500 ml of saline solution was injected
intravenously for 6 hours from 9 a. m. Dexameth-
Fig. 1 Removed specimens, a small uterus (UT), azone was given orally at the dose of 1 mg every

normal tube (FT), epididymis (EP), 8 hours from Day 2 to 12. Human chorionic

and deferens duct (DD). gonadotropin (HCG) 3000 IU per day was injected
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intramusculary every other day from Day 8 to 12
together with dexamethazone administration.
Blood samples were drawn at 9 a. m. and 24-hour
urinary samples were collected on Day 0, 1, 2, 7
and 13. The extra blood sample was drawn imme-
diately after the termination of ACTH injection.

As shown in Table 1, 17-KS, 17-KGS, 17-OHCS
and pregnanetriol in the 24-hour urinary specimen
on Day 0 were all within normal limits. After
ACTH stimulation test, the increment of 17-KGS
and 17-OHCS indicated 3 times over the baseline.
The urinary content of 11-oxy-17-KS did not indi-
cate the remarkable change after dexamethazone
and HCG administration. The urinary contents of
11-deoxy-17-KS were suppressed after dexameth-
azone medication and increased again after HCG
injection with dexamethazone medication but did
not exceed the basal levels, respectively. The
serum level of T was suppressed to 2.2ng/ml by
dexamethazone medication and increased to 3.
6ng/ml by HCG administration (Table 2). The
serum cortisol release responded to ACTH was
within normal range.

Exploratory laparotomy revealed a small
uterus. At the left side of the uterus, there were
normal Fallopian tube and fimbria but no ovary.
At the other side, there was a fibrous band being
encapsulated by a smooth peritoneal reflection
extended to the right inguinal canal. No identifi-
able mass was felt in the right inguinal canal and
every part of true pelvis. Left salpingectomy and
hysterectomy were performed, followed by ampu-
tation of the right band at the most distal region.

The uterus had a cylindrical configulation and
measured 1.8x0.9X0.9cm. Histologic examina-
tion revealed an endometrial gland without any
evidence secretion. The Fallopian tube and fim-
bria were normal. The fiblous band of the right
side of the uterus consisted mainly of 2 cords
substances about 11 ¢cm in length (Fig. 1). Micro-
scopic examination of these cords revealed that
one was a deferent duct and the other was an
epididymis. These two cords drawn closely to
each other at the distal region which was
epididymis histologically. For the cosmetic pur-
pouse, amputation of clitoris were performed
consecutively because “she” was brought up as

TRUE HERMAPHRODITISM
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female. Microscopic examination of the clitoris
revealed well-developed corpus cavernosum with-
out any evidence of corpus spongiosum. In this
respsct, it may be appropriate to regard this
material as a clitoris, histologically.

Discussion

True hermaphroditism with a 46, XY karyotype
is uncommon, representing 139 to 1694 reported
cases of true hermaphroditism for which
cytogenetic studies were performed"**. Further-
more, this intersexual disorder is uncommon over
the age of 23 because it presents itself at an early
age and is treated early in developed coutries.

Concerning the laboratory findings, the level of
pituitary gonadotropin, T and 17«-OH
pregnenolone were high. Convertion of choles-
terol to pregnenolone is a rate-limiting step in the
steroid pathway and one of the principal effects of
LH stimulation. Therefore, the higher levels of
pregnenolone were responsible for higher
gonadotropin. Increased levels of gonadotropin
are recognized in most patients with true
hermaphroditism**®. Gunasegaram et al® stated
that increased gonadotropin may be causally
related to defective activity of 5a-reductase trans-
forming T to DHT and/or androgen insensitivity
of the hypothalamus. After gonadectomy, the
levels of gonadotropin as well as T were
decreased®. It may be caused that the hypoth-
alamic GnRH content rapidly decreased after
castration”. Since in this case, however, the
gonads could not be removed, the gonadotropin
and T levels continued to remain high. Higher T
may be induced by higher gonadotropin but it is
unknown the affects of T on gonadotropin
secretion®. Berkovitz et al' showed that T rose
following HCG stimulation and there was no
significant accumulation of precursors in two
patients (13 months and 4 months of age) with true
hermaphroditism. In our case, T levels also in-
creased following HCG administration during
dexamethazone medication, but the peak of T
response to HCG slightly exceeded that of initial
pretreatment control levels. These are suggested
that small ovarian composition may be existed,
and/or receptors for LH (or HCG) in this gonad
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may be desensitized or down-regulated by the
high levels of T over a period of 23 years”.

In conclusions, this case could not discernible
neither male gonad nor female gonad, but high
levels of T and the response of T to HCG indicat-
ed the existence of gonads including male and
female tissues, somewhere®. Therefore, this case
may be regarded as true hermaphroditism.
Gonadectomy was necessary to avoid develop-
ment of gonadal neoplasia, but in spite of our
persuation, the patient refused further examina-
tion and treatment.
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5L, 2BEmICMFRLEBEZHELS:. CALDREZICEWT, MiE T, FSH & LH EE
IEH B FRAIIIAIRIC BT 2 LD FRBICEETH Y, —F, E E,/E & E/T i3tk L D AR
IR TH -7z, SKIGI2L ), METREE RGO 2B, LARIMETL, 2%k 16 B TK
FL&E, M E,/E & E/T izt 50 2 B L (EICER L, 20 16:8% TE,/E iz
PHEERL, E,/T iz EHMmAZR L7, 2512, I androstenedione (A*A ) EEE & freeT iEEE %
HWET 72D+ B o RBEIBWT, CRODEEODAELIKTHAE 22D LN,
SK#thrh, MEFSHBERIZILEAEAETH 720, MiFELHEEIZHEE T AT A &
WEEBE R L, ZNHDFERIS, SKABZ S5 CINRICHBEER LT, 29 aromatase &M% &9
2L ERET D,

S-K#5-rh, MWHINEF D 42.3 % (33/78) IZHHII» D S, HERHLBED 17.6 % (22/68)
IZHFRRASHOL L7z, S K5, EAZRHER LD kb 7k,

< T, S-K I3, & testosterone MAEPEDBEREDN, RITREZ L TBZ 6 < B LBIEREE L LT

AEEH RIS IC X B PRINFRE O UGE HAGE2EE 3343 %

HNLENTH S,

(Jpn. J. Fertil. Steril., 33(3), 606 —616, 1988)

w 8

MH > testosterone (T)iRFEE A KFBIZ BT,
BRI EDFAESAE AT W P ST E T ALY,
Z 0 T IAE % 45 & 3 % hyperandrogenism (233
U B HEIRBRE D BRI T, glucocorticoids & 5
{3 glucocorticoids & clomiphene citrate ¥ OffH,
Z L THRICHEEM TI27: % spironolactone 73 H
ST &2 L oL, glucocorticoids X2 spir-
onolactone (3, Z NARDIEMIZ & 2al{EH D729
ICRIBIDOMHIINETH L EE 2 55, Hl,
BEHETH S SK (VA7) 7, &TIREED S
IMEAEREFICBWT, ZOMA TIREZ KT 34,
L2LH 001N LIHRICESLE LD S
ZEXHY, FLTRNEHDREEL W &
SNTETWLEYS2 L L, 24513 R Ed5)
TOWMRTH -7, #ZTANEIR, EZHXRICHIT
52H0ETIMENMNANCSK 28HL T, £8—I2
N HDMP TIRELFE?IIETT 208 ) » &K
L, RIS ZHUCRETE L 72 fhod o3k e oo %2
L BRI R 2 <72, 22K T, S-K Dbrd BoKHE
DUGEDRENE &, £ DRERIRKIL O A% #Et L7,

HREBE

(HF2ENCH AT 5 13 fiakic B W T, ML testo-
sterone (T)iEHEE A 0.7ng/ml L) X &7z 128 Aok
HERRIZLZ:, o9 b, IREXA+HSTH
-7 2, HEB AL CAENIZEA Y IThL
oz 1flE, FRICETEEZ &L TRIE L
BRI, % 5-BREGIRE D £ DIREE A 0.7ng/ml K TH -
72 15 fFlEt 18 {5l & $aTHRAT > S Bib L 72,

BEDFERIL, 26.70 £0.40 (SE) %, HE

156.7+0.49 cm, Z# L THRE(X52.9+0.82kgTH -
7z, 110 frp, SEHEIN (4R AL, FRZELEHEID (F%E
H#), Z L TCIEFEEMNoERHILZ, FRFH 784,
15 (M T 84.5%), £LTI17THITH »7z. B
FHIT B2 BT, T PINAEREETH 72, THHD
) BIEREEATREREZIIS6 I TH 72, £ 79 5
h, SEHEDNAT 55 (7, FRZFEMEPEINAT 1051, £ LTIk
WIS 14 BT H - 72,
sl &

74 Bl EBFEITB W T, T dexamethasone (DEX)
B AT b7z, DEX D 18£0.5mg 25 -4
2 o] 1 BEIARE L7z, D E X#E5Hit% o MiE T
REZMELT, £1ICK-T, ZOHKREHEL
=

AR (S-K) (A7) 1H75g % 39%I(&
W) LT, AfEH BRI 5 HE S 16 8
fild H MR L7z,

S-K#%5h 2 BECHFML, FomFEz AL e
HIE (SKiE5#8THR FT—20CIcfRFL.

MiEH o T, estrone (E,), estradiol (E,), cortisol,

#1 I testosterone (T) DIHHL, FIEH 5\ (3
i H ok o g i
Dexamethasone (DEX) 1[Il st o> ] i SE e

LA T (ng/ml)

DEX#i-DEXf#% DExsg | ' X
>0.42 >0.28 | I - G
>0.42 <0.28 sl
<0.42 >0.28 9

* WINPT s o FR 2 0. 7ng/ml,
TLTIDaIBHAIT260% L L2 b,
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%9 BTHESHCETS, S —KIEGRIOMMHERLE 0L, S — KI5 il TIEDIE F & B8 L7210
ST ROV E v IRERE
& & 5 R AN (T A4 e)
RILE S S — K#%45-4ij S —KifkGV N (N=46)? S — K54 & o Hefz
T (ng/ml) 0.95%0.02 0.68+0.02 109 0.43+0.06 p<0.001
p<0.001
E: (pg/ml) 87.69+44 .4 73.96+4.05 98 74.16t11.6 N.S.
p<0.05
E: (pg/ml) 60.84+8.28 75.63+8.64 101 70.83+£9.76 N.S.
N.S.
E./T 64.76 £8.05 115.5%£13.3 101 168.8+16.9 p<0.001
p<0.01
E:/E. 0.65+£0.04 0.73+£0.07 98 0.99+0.08 p<0.01
N.S.
cortisol 13.17+0.52 12.70£0.50 100 11.63+£0.21 N.S.
(pg/dl) N.S.
FSH 10.48+0.46 9.90+0.42 98 7.50+£0.76 p<0.01
(m1U/ml) N.S.
LH 37.75L0.22 33.87+£1.75 98 12.50+1.64 p<0.001
(mIU/ml) N.S.
PRI 15.79+0.94 15.70+0.82 96% 13.80+0.31 N.S.
(ng/ml) N.S.

1) S — K5 T iE 2 Rl £ 7R L7z koL € > RE,
2) WRAFEERABHZI BT 50 (S —KHBR L LREEIZLS).,
3) INHDHB10A (10.6%) DM P R LR3I 30ng/mlLETH - 72,

E
B 140 -  E/E
pg/ml — Ei(pg/ml)  paired-t-test: +P<0.1
130 *Ez(/)g/ml) *P<0.06 |
Testosterone == Ea/E) * xP<0.01 ;1 4
ng/ml1.1- ~ 120 * % *P<0.001 |
paired-t-test: + P<0.1 110 . i
*P<0.05 "
1.0 * %P<0.01 100 A |2
* % % P<0.001 90 - -/
0.9 80 ANV 410
701 ______ - \“‘ II/
v/
0.8 60 0.8
50| /
0.7 0.6
0 2 4 6 8 10 12 14 16 8 070 2 4 6 8 10 12 14 16 @
K1 S—KiE5Hoii testosterone ik X2 S—KihdoimFestrone(E,) & estradiol (E2)

REB LUE/E b
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FSH - LH + PRL
60 .
= FSH(mIU/ml) paired-t-test: +P<0. 1
— LH (mIU/ml) * P<0.05
-=== PRL(ng/ml) * % P<0.01
- - * % % P<0.001
Eo/T
200 40
160
30
120
20
T R R I [——— oo,
40 paired—t-test: + P<0. 1 10 ——" ~————
*P<0.05
* *P<0.01
* % % P<0.001
00246810121416‘1@ 0O 2 4 6 8 10 12 14 168
B3 S =K% hhaoilifestradiol (E.)i 1 (pg/ml) & X4 S—-Kit5doim FSH, LH,prolactin(PRL)i#
testosterone (T) i (ng/ml) b (E2/T)
£33 @TMAERFHICE TS, S — KE&ESRiDEINTE RV E iRk S — Kf¥eh- i TIREE DK T LB L 22
sfL ROV S RIE — 12 okt —
& # (N=12) WEH RN (et (N=6)
B RILE Y S — K% 5-ij S —Ki%5 S — K 45-Hi & o He#x
T (ng/ml) 1.15+0.008 0.61+0.005 0.43+0.06 p<0.001
p<0.001
free T 29.20+2.60 12.00+0.80 9.40+0.70 p<0.001
(pg/ml) p<0.001
A‘A 2.38+0.17 1.90+0.17 0.91+0.12 p<0.001
(ng/ml) p<0.05
DHEAs 2038.3+246.0 1573.7+152.4 1017.1+£234.9 p<0.01
(ng/ml) p<0.05

) R2DiED, 2) B,

FSH, LH & prolactin (PRL)i# (2, 11{#EAD 2k
ErLF—ELT, RIAICLHHIZELR 20,

S-K % 5-Rio MM & MU T iR A KA 2 /% L 720
HHOA+T+OEBE - TWwWAMBEBIZIEWT, A%
androstenedione (A*A) & dehydroepiandroster-
one sulfate (DHEAsS)#FEA Z72R T Ak, ZL
T free T IBEE A centrifugal ultrafiltration {912 &
D—fE L THIES Nz, SNH5DRAVE CRIZEDH
ENB L OHNE R Z 2R UL, DHEAs ORIZER D%

NI B THS72DEBRNTIE, TT10BLF
THH7z,

FRFFEIZ BT, 28~35 HOIER AREEM O
et A IO FH D s DRV E Vi
A FEARRIC L TRIER L, ThsZ2IEHEMEE L
f,

PEINIE, BRI O FR-H 5\ 32 DEFELHIE S
72 M progesterone iEE > 5 ng/ml 12 & » TH|
L7z,
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S-K BB T, BT OERHEIZ8 » HRLEM S 1,
INLDERED ZOMEIZHEIT B IATE, PRI X T
WA S sz,

AR TS, S-K ARG H oIl RV E » iRk
DEALIZE L Tl Student’s paired t test (2 & - T,
Z DT Student’s t test (2 & - Tirbirzz,

®w &

D E X #filkek : ZoRERICE - T, MFENEHT
RS, U, BB H L IImHHkE SN EE
DEIAIZ, FNFI66.2%,6.8%H50I127.0%
(¥ 745) THo7o

SK{E5RIDMFE RV E VIEE (E2) | A
DIMaIHFIER I L T, SNHEDENLELDHH
T,FSH & LH3FEISHIETH D, E/T s g /2
HEICEBETH -7z, —F, E/E M, fEICEiE
Th-12. E,E, cortisol ZL TPRLIZFEICE
olhoiz,

S-K &G TIRENZE (X 1) & i Tk
BEl3 S K5, Mos»IcfE T LA T4bb, %
Ko 2 BICBRICHBICETL (0.90+£0.02 ng/ml),
FOH%LBRIAKTL, 128123 S P L 16 8
I3 FARAE (0.78£0.06 ng/ml) X7 -7z, —H,
MiE TS 0.7ng/ml LLTF 127 » 72 BB OEI AL,
BEDH2, 6, 14 £ 16 EIZE T, FRFI 23,
26, 33, 42 £ 52% TH 7.

SKi5hanMiEFE, L ELiREBIWE,/E, L%
L(X2) : SK%x5H, MFHEE BEIZIZEA LR
Lzedr -7z, MiEEBEIFSWAICIREIC AT
AifmERL, 2, 6, 8X 10BICBWTIIAREIC
EfliE e 572, —H, E/E M, 50 2 BlcHE
I2ERL, Lt 16 BE THBLESEZ L, FRC
6, 12 16BIZHBVTIF1.0LEEE T2,

S-K &5 E,/T o2 (X3) : S-K %
Hn 28z, Toki3FEEICERL, 10 EFTICS
DEfEIIEEE L, 12823 FDHIFS 512 EHL,
Z Dtk 16 8 F T LiHEm RS s 7z,

S-K ¥ 5 IfiLii cortisol igFE ¢ S-Kf%& 512X~
T, I cortisol EHEEIZIE, T AEELL LA -
72,

SKi#bgdanilmiFFSH, LH ¥ PR LgE (X
4) S K#EHIck->T, mEFEFSHE PRLIEEID,
FEAEEL LG 72, —F, MiELHIRER,
S Kb, MiEFSHIREICHELT, KREWE
Fpsid s ns, 2BICBWTOAELEEEZ R
WTIE, INHBBEBRLELTII L, -7,

SK b5, METRENMKFEMEL,L L

HIiE il

(611) 139
£ 4 S— KiEBh s L ORI 8 5 11 o Rl
g s
s KA 4

S — KinBR | 33/78 (42.3%) 12/68 (17.6%)

1/2 (50.0%) 3/5 (60.0%)
C C Hiph 4/9 (44.4%) 5/12 (41.7%)
CC+S—K| 3/3 (100%) 2/3 (66.7%)
CC+ Pred 3/3 (100%) 0/3 ( 0%)

* S — K AR wids
C C ! clomiphene citrate
Pred ' prednisolone

A*A - =androstenedione
T =testosterone
E: =estrone

E. =estradiol
DHéAS:de%ydroepiandrosterone sulfate

K5 S—K I L 5 T mEEPRINFEE o
e R

b fL T DMFERERE (2, 3) SKik
Hor, i TIREE A A % 78 L72REIS,  [RlRE
EEINHDRILELDMFRESRZR2 & 3I1TRL
72, METRENDHELM T L FFRC, M E iR
DEBELRTL, MEE,  THOEE L LA
L, MEE,EE L E,/E ko ERMmS LU,
7% L HigE K MEmpRd s/, (F2),

12 FlnBEIZHE T, S-K %581 & i TiRED
B Z R LcoimiEhos, AL DHEAs 2L C
free TR SICHIEEI N2 (FE3). T s S Kik
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HRIOMFERE L, I EFE AT v
LD LAEBICEETS - 72, Ml TiERED S-K §%
HIZ X D HESHi 1.88 57 1 Ik FL7zdizxt L,
free T IR (34 5-Ri 2.93 400 1 I2 LR F L7z, 1l
HAAEXDHA SIBENZLSKIHLEICENVEEIC
ETFLTwiz,

SKiEGhodIns (F4) @ st H o 110 Fild 78
7 (70.9 %) »EHINEHETH 72, ThHDH B
33(42.3 %) 12, S-K #&G-HicHRIn RS & 7z,

S-K#&kGrhottiE® (F4)  ERFLEEHT9
WAt 2o b 11 HICIETFE, 1SS L UBHR
FOAGEIRR AGRD S 7z, S-K $&5-d s hbik L 72
HIX12HBTH Y, - THIRFEIZ 17.6 % TH 72,
12 {5rp 9 Bl 2EEHEIN & 2 W IR RBEINR B TH 72,

S- K RERTADOPEINE L ATIRSH (K 4) © S-K IRBR#K

%, 8 v ARLEBIIL 2 72 FII 1T TH -7, =
o9 B, SKifk#idk Y & clomiphene citrate
(CC), CC+S-K 8 L1 CC+prednisolone (= X A2HE91
FBRATOI I ERINEE I 1T TH 72, s
DGR E LT IAMERE R E (2 21 BT H - 72, D55
Ti3H5HH, HRIIRICELTIE, SK&CC, #L
T CCH+S-K & CCHprednisolone D TIIE A X%
Ten g 5 TH-72,

PEERFICB L TUlE, SKHMIZCCHMmEY L,
% LT CC+S-K (3 CC+prednisolone £ 1) L Fw2
Loz, Ly L, AMER (BEPEIN, Fizg
PEIN 3 & ORISR ) ofrs 2 iz ho
WM TR -7, T4bb, SKOMFBEEIT
NXTIEFEBATH 72, CCH+S-K nxtHbfi, &
BEONAY 1 N THORRPEIN A 2 A TH Y, FhFhol
AD3 TR L 72,

S-KiEED, Zhoniih, SKizksdeEz
LB ENERIZRD S h 7z,

% K

LIai, #&HD—NIZ, 28~30 HOIEH AR %
A9 28 A M T g, 0.57+0.07ng/ml
(0.42~0.73ng/ml, N=7)ThHb I L &RL7Y,
falt, [AlEEZe M TR EE 256 CHPEEICB W T
0.43+0.06 ng/ml (0.30~0.72ng/ml, N=6) T
HHIEMFERINA(FE2), 25, L), MmiE
TIBEEAY0.68 ng/ml LI_Fka Nz T HEERIEHs
3B HHBNF45 BHY EICERT 2 EAPEEICE <
b rMERENSY,

Z 2T, ARDOBERD G REEF M TIRES 0.
ng/mlUENLDE Lz, s 110 Flo ks
84.5 %BI3WHEED 5 WIIMHRIEARTH 7208, 2

SE SR

X B PINRRE UG HAMESEE 3343 %

T ERDEREFE» BRI N 5,

INLDBED T4 FIZBNT T S-K #55ii2D
E X B b, SFETORKE R 112
STHELR, T4bb, ZRHLUNE, BIBRZLT
MHEHK & SNBEHEDOENAL, FHENK 66 %,
7%, # LT, 21%Th -7, 2ERatEIN B ERR
(PCOS) BHITBWTIMETIRE RIS IEFRA
ENLFmaZ LI MmsENTWSE?, PCOS £EHD
—WREIZBWT, MHETOHKREELIZE > THE
T5L, %nmm%smﬂem%u/—\u%n%‘n% 50 %,
13%, ZL T, 38%ick~72?, ZDEIAII4AED
FrDEHIZBITREASLITHELULTE D, Fx
DEFHDHIZIZI PCOS BB HIBEEZIN TS
EBbLNS, FEE, PCOSIZEBITL L) icHKantk
HOPEMGE TIRE (I 7#TH 555, P L H
B E,/T L EFESAQINNuHm L ) LA &I
SETH ), —H E/EREIAEICEIETH 72 L
2L, INHDBBEDFEHIMEF S HIBRE I3 IE ¥
J\@%ni DLAEREICHES, ZH3lREZ PCOS

WhYIFRELY, ZnsniENHICIE, PCOS
{Lii%%.@,i%%#i REENTwiztEL LIS, &
NHEDFRINE LREDFEFRIL, PCOS I2B1T5 L
RIS, LB HEDR T4 FRBEREICEWT
(T>2*A—E) o#fE»rt# L, (T—>E,)
(aromatase i) D\FEAE T L T 5 2 & 2R
LTwa (X5).

BT, SHDBEROFE—DHIITH 5 S-K DI
TIBEICHT IRBRIIEKDESI VD TH 72,
bbb, MFEFTIEEIX, SK#%502BI2E3BKICE
ST L (P <0.001), LIk 16:8F THRRICIETF
T B fdn % A, 16 #1213 0.78+0.06 ng/ml(P <
0.001) FTicZh-o72 (K1), METIEBEDILHEE
At NI AN MLE TIRED FIRUT X e~ 72
BHEORAI, SK&GHREzMmMLZZ, LT
LHBAMET. 16 B, ZHII57T% & -7,

S DFERIZ, S-K 13 0.7ng/ml L) Eod i ks
FHOPIMETLY 22 L 2R, LHIDHEHRESY
PHERTH2LDTH D, CNLDBED 42.3 %13,
S-K #5- IR & 148 L 72, — %I HEIN IR IS
BT TR E I A » 5k 812 ER/$
52, it~ T, S- K5 HhoBRIl B mliEHS, AHF

FIZBIT S S-K L 2 MiE TIEEMK iR DZFH
EHBLEEBIHL,L LA,

(E A RA 0 SRR 12 el L T, _ng@
BEDIMEE BEIREHHEmICH Y, MEE B
FEIIBE IR s & - 72, S K 50, EE,
IRIEAREICEIE T, —H M EBE 3% 5h
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HAEmeERLA2(X2), chs®ERKMLT, S-Ki%
SR E,/E, Pl k& HEEREA O I iA w1 X
D LIRS H - 7288, S KI5 2 8 b
kAL, 2ok s bAMEmERL, %506
BLAR T FAMICIIERE (1) ISEWEERL
7z (X2).

& 512, TH 5 E,~ DRk aromatase {12 7~
T2 E,/T BERIL, S K & 5HilcBWTIIIEH
H#E AU IARIA £ 0 LB EIEIETH 7277,
SKi#bGmn 2 Bz WwTBICHERICERL, 20%
YIREICERHT 2Eme Lz (X3).

CNLEDFEERIT, CNLDEFIZBITLTHHE,
DR HOREET 7 b aromatase G TEDFEEDS,
S KSRk BIZIERILLIZ L 2R %ET 5 (X
5.

ONEZ BT aromatase ififEAfE FLTand r
ogensEENGELILA ILTRAADESE
K Ze BRI, ARMHERRR IR A I B v
TLAD S E DR T 5. 2 LTHELR
WEIDE (3, B% 6 FHEMAKL HiEg Bz LHRH
23T B BRZ 2 TS ED B, e THrbHK
EBICBWTlH LHEE L &S %5, O LHIZN
WM /EH L T 512, androgens /%
Jei#E$ 5, »< LT, androgens — E,— LH — an-
drogens DEMHERAPTEZKR SIS (X5). JRANDH
|9 androgens (3YMMEDRE % BHIE L EASHINIE % 2
L, BEINZBHIEL, 5 \WIHEMAERRE L MuiEe L
52, 5 TIRMITIZ 2RI
5 X917 B, 26 A 5BE|D inhibin 2953 3 11
57 blY, ZHIFFSHOKE#HIET %, FSH
W2 EELEHE L THEHBKEMEIZET 3
aromatase {ifith % &9 2 {EH »®H 5. fit-> TUNRIC
BT % androgens DEEAEDTTAE L T ZREICIZHH
S 115 inhibin O B IEAFAYIC aromatase &I
TT5THA5, LT, THIFRLEDBIFRIC
MEEZ»TEIE12%5, 2T, 2o &) LiIkfiE
DWFIT/2HITE, COBEFEROL 2 WibH 5
ZEMRETH B, 2T, wedge resection, pill,
spironolactone, cyproterone acetate®, medroxy-
progesterone acetate”, ketoconazole®®7c E7'% 5.

L7 L, wedge resection & spironolactone # &
WTIE, ZNHDERABE» LZ L TUHRNZ L%
WHE A QHIE L THNZHHI LT L £ 5.
Wedge resection (2 & - TZHHIZ#E = L 95 %757,
DR AR I 1 FFFRREETH D10, L b Filifk
DIWEDPAEDIREH % FH 7z iz 51, Spir-
onolactone DHLINHE RN R IIFEEM T <, £IR

s f
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REKDBEHDOREIREIN T BY, - T,
KIFEDHERS 5, Fkod BIEER 24 ) Bl 242 =
Fediz, SKAEAThbsn#EmED, IHEyTH
bLE25,

K4izmlcEsic, SKikb5d, mMFFSHE
PRLIBEIZILAEARETH 72, MFHLHEE
3, S-K{E5HICHIRL THRED 2 BIZBWTAE
@i e -7z, FNLIBREBERETIE L WD, FS
HRPRL &I L TREWEFHERLR 21U,
B% 5 LHAXD pulsation &, BELD22H -7
B DR H 2\ 1332E L 72BN D TR 35 15 5 1l
HLHREOEICLZ EELNE, T4bb, M
HEBEDA Bl —E5 L TS50 2 B
(P<0.001) 108 (P<0.1) I2BFAMELH
BEEDS, S K5 dicimic i » 72, < C, S K
LHRHICHERET 22X ) 2L, ZolfRIcs
WTIIRSNE L WD, LHOE#HY H 5 & 313,
ZFHUIBEZ 5 KES S- K DN, $4bbLE,»
MNLTHOERIZL 2 EEZ 6N 5, BIKFES - T
AR ZEH L 72 in vitro DRF%EI, S-K A¥L H ik
ICEB LW L EIRLT WA,

INHDEFED S KEGRIO PG F S Hik
13, IEEEAQINIARIAIC B2 L) A E ISl
THo7z THIIHREZ PCOS NDFALIIRL S
A Ca Y, Hik L7z &9 12 PCOS FHLER DY, =
NLDBEHEDOHIZHALENEINTWIRHEEDbNL
5,

S-K H#E5 RO PHAIME P R LIBEIZIEEE - R
Lighrorz, TOMEPRLIEEZ SK&S5dize
AEBLL -7z, PCOS DFAIZE P R L MAE
DHEAET B 2 LD B A%, T E B Rk
FIEfiic L 2 b d, SK5H, FHIMEE,
BERELL» 70T, FHMEP R LigEH
Bl EZLNS, —H, Zhod
BEDKI10 BI2BWT, M P R LIEE» 30 ng/ml
LiETho72, sz LTE, SKIZFNFY
BEZAEIVETELOLFERICIIRE L -72).
INLDBEBEDMFE IRENE/ S K HICHRE
IET L2 LORERIZ—E LA - 7209, &
>T, 2O SKDIiEP R LIBENE FEH 2
E\BEDKTEZMT2LD0L LAL WA, ZOM
HIERZ BRI L7 v, Sl RNICHRE T 5.

INLDBEHEIZBWT, METIRED S-K 45+
IZHARAEIC 72 - 72BED D RV £ > D ILTFHIERE 2 £
23Tl SKEGRICHELT, EFRE
WIETLE/THPERECERF LA EEHEN
3, Insld, METIRENME TS, K5IZRLE
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2704 FRGHEBROIEFELEF->TW5 2 L 2R
ELTWa, 612, THRERDIMEYHE L2 1214
122\, freeT, &, A & DHEAs #5HIE E L7255,
ZA61E S KGRI IR H A BRI I A 41

INLHEEICEMETH -2, SKLSh, iz
WY, IME TERE 2 EEORHC I BT
Ll o72(F3) . FFIC freeT (3¥ 3 70 11K F L,
COETIIRETH»FI29D 1 IZIK N LAz L
TEETH -7, HUITEAEDHAD LRI E,/
T teofaiic & 2 M T-E, binding globulin @34 i
kb rEZHND, -7, SKidmTIAEICE
FT5TORUALERHZIIHIL ) 2:FEZ b,
LAIZEIT S S K DERIRISH A Ao o BifF &
N5, BIBITHLTSKWENTH 72T 514l
PREXINTVLEY AADKFIZE OFELKT
sz, METEEME IR 7 o4 FREE~RD
EFICED L2 LICHmR%ETEL0TH S,
O, MEF SHIEERIAETH 72T, S K
D Z P aromatase iiGED AL, FSHEZ N T 5
DTIEZ W EHEM S 5. DHEAs O K &4 (281 % A
LATWEIN5, E-T, AlbRIN7z S K2k M
# DHEAs (B DK F i, S-K 2RI IZHIT 5 an-
drogens FEAEZ F72MHIL D 22 L 20% 3 5. DE
X HNHERER I £ D & T O HKARIE & S A7EFIDT
56FIFERH S, FHRICIIRSI oo, Ths
DEBEDFEEMTE TIRE D £ 72 S-K %5 h A R IK
T eI epBdoiz, ToEFEIL, Ldoru
EXFTEPLLIAL ., RRDBHITBEWTLZ
9 THHH, Hiak L7z PCOS BHICBWTHIMET
mﬁﬂ*i‘gl BICHYEBEEIHB~50%1F 5?2, Zh

ISP EEDHFZ glucocorticoids H N TH

v\hé ONDHHTHELER D, E-T, I
B I o125\ T androgens FEAE 2 #1H] L 5
LEEZHN5SKIS »rbKENDERELINE
MTHhorEZEZ LIS,

AEDEERICHWTEHINEREZ LIF, S K%
Hrp, SKIZE2LEZ LN 8ERPFE RBTL
Lo TH5.

SKo, b MigicBF22704 SIS
22 609 BIERHZX 5 2R L7, 22 B {ERY,
Z v F?Din vivo & in vitro DEERIC L - T/REN
T &80 2 T, 2o A {EH 2 L HE O
HIZLBLDTHY, L2 ZENH60mATH D
paeoniflorin & glycyrrhizin (glycyrrhetinic acid)
& B ENTER ST ™9,

Ao BT, 78 I EEHEINEH TH - 725, S-K
FH5-H1Z 33 15 (42.3 %) ICHEIRASGESD S iz, %8

AEEH G 12 & B PRI DG

ARGt 3343 %

HHD 19 i, fE-INE B L BRI AT R K A
RO LI 11 Bl E B 72 68 fFlon 9 H1Z 12 %1(17.6
%) 28 S-K G- dicitiiz L7z (& 9). PCOS E#HD
PEINEEFE « 1M 726512 clomiphene citrate (CC) (%
LRSI NS, Ly L, FRCETIREN: o 840
BEEZMRIILAZCCORBOEHRE L L, b
BEICBITASK ECCOMEREL Z 2w, L
L, EFEKIEL I NE b, 4o S-K EERD
T4 8 » HE o BEHHREI Iz, C CHAMIAREE Z
17729 A 45 (44.4 %) 1ZHEIRDSGESH Sz, —
F, S-K #kfe G- L7z 2 il 1 FAHEIn L 72, A el
DIRBBEFHE ORI, PP - FRIZE LT C CH¥iEs)h
THOTRBEVDPLENEZN T2 LIIELTH
LEEDREEPIIANTH L., ZORBRUIMZE W
Ty, CCHENTH WS KyFMTH-728H
FHORBRINTETWEY, CNbHE2EET L L, &
TJ]‘JH"TE#EUEf xS A S-K oBEIsh S, CC
DENMICIRIFFELWEHIZBbNSE, 8356i2, CC
& S-K & % (3 prednisolone & DfFHIZBWT, W
FAUSBWTH 3F% 3PN LR LREETH -
7. ThbbbBHITIEH S5, CCLnfifics
T S-K %% glucocorticoids & [Al#kZARh R 2 F4H 5 5
LEbLNE, 2L, ZOEHEEIINEICENT
B3 LitZew, SS K 1338% 5 < glucocorticoids
LAk 12 8B androgens BEEAEZHIEI L, — HYNE
WCBWTARRGEELR, E5ICCCIRE»>THERS
N2 TREPEAO ZHIH] L7722 b Lz, Glucocor-
ticoids DEZIERIZBIF I T B LD TH 55 i
W23 BAERNIFHRE T3 720 W, 2 2 BB 0PN
P 2% 3 5 glucocorticoids Higho sh5L13#) 55 %
THDHZENREINTNTY, S-S KDEFNITEN,
Al T MFEME PRI E O AL EF BT
5 S KIZ X BHHRHIZ 17.6 % TH 72, > BiEH)
2355 5 C CORRDOBAI DG 372\, FK4ITR
L7k i, SKIHB#&ETHICEWT, SKHMsp
5WiESK &CChfFMIL, #NFNCCHAMb S
W13 prednisolone & C COFFH & O b iHIR R E
O THBIEALEDLN, LELERFLAD
BHEDAREAOIKIED Z N ZFNOREICBWTRL
S72DT, IEFEZ HIRICIZ 2 > T 7o,
AMDBHENRIZLEZTN TR EEZLNS
PCOS@*% BIF5CCOMRIIMEICL > TR
B, WROMEEZRTOIL, HEIIRIZEWTH
90 %, & L THFIERIZHEWTH 50 % TH 5. —#kic,
& HEYO E CHEINE IS GITRER (i) %K
M2, 2oz, 2 5EWICE W T3NS
BRI ORUEH DR E» L V&< 0 b, ZHUIFRIC
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AWDEFED L5 ITTCRIL L HigEE A 4R -
WAROERICBWTEHTH L, BE, »hbE
BIZBLWTHREKENCC (1H50mg 5 HRE) 12k
D INELEBEIRIB A FET 2 2 L 32 R N5,
CDEKRTIE, ARDOBRICBEWTRSIN L1
S-KiZi3»»50EANREGHETHY), S K
DL EBEDERDERIROEMTH L EEZ L
N, FRCRED PP 2B EH L TRL L THAR
) BEMTH 5.

¥ 5L, SKIUE, @ T EEOMESEINH 2 1
IZAEERE (PCOS *° PCOS FLIR B 2 &) BEI
BT 2HEINGER L AR D 72 D DB L TH N7
EMTHBLE, i3, SKAPURIZEITAZToA
FIGHZ EFALL, 25128 % 5 < 8B androgens
FEEZHIRIT 272082 515, 15T, SK I,
[FIREIZ 200 B BEDFEIER £ B4 £ DB IEAL#IED
WEICLAENTHDEEL LN, CNHDERT,
S-KIFFICHEFD, RIFOH D TE L HERE A
D37 A T MAETESE D WEIRD 72> 5 —
BIRDEWTH D, SLIZEREHLET2Hhh 51K
ot Nk L TIE, SKoHMBH L WIECC LD
FERAETRPRALN S L L w2 b,

X &

1) #NA % & testosterone IfE & & L HIMAES L
UFMFE A& & o BEME, B ARG 28 | 74, 1983,

2) HNE #Z&, /MIRED ¢ & androgen ILAE & HEORFE
EBLOZ0NEH RGBT L 2EBOTE (1),
& androgen MUE & PEIIBEE. Pl NFHE 4TS
DHWAIIL 56, 1985 R

3) HINE &, /KIRAS ¢ 5 androgen IiLSE & HEOARE
EZOEIEH I L BN % (11). & an-
drogen MUIEDEWE, e ABHE H %D H 10 A
I : 56, 1986 %M

4) BB &, R OB, W O R R DI
1B, BEER, I 5 D ELEIC X S0
F—@T v Fay s AP A R AR 1
AR —. HERE 34,939, 1982,

5) AT #E, K R MTAEIC B B2
DHERFEER. P AFHE RO H DA T 49,
1984,

6) TN %, BEH 5 R K BB & %
i ! Centrifugal Ultrafiltration {% (2 & 2 free
testostrrone »¥—+t > FDHRE, H N WEE 63 ;
1364, 1987.

7) Wortsman, J., Singh, K. B. and Murphy, J.:
Evidence for the hypothalamic origin of the
polycystic ovary syndrome. Obstet. Gynecol.
58; 137, 1981.

8) Carvalho, D., Pignatelli, D. and Resende, C.:
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12) =% i, HREE—, KIREES, HAHEL, H9%
B, A 15 RN - TEARESLER S R T 4
12X 2SO L Hor b oMt e ARhs
HEED HDAIL @ 105, 1985,

13) T %, W OfE, MR BE, BB &,
HED | FEWHLEE R - 2E T > F ey s i
Wi NOPTEEH RSB S & BIAPE 5 68 (8] B EkR
HOE O 2RIE TS $:N0 187, 1985,

14) TN 5, PEIEOE, REAT BRE BB B, Ak
FHED, AR, WHIER  SEHESD S 5 b
FE - JIRERBLOMFET 2 b X7 o BE I
T B RAEE BSTH AN A S,
1984,

15) TP %, P OIE, WR B BB &,
$HEL © Androgen-sterilized rat M IL{Y testoster-
one IR ITA 3 B AT H B, 28K & H o shE,
58 [ AARMNIFLES, 1985,

16) KM=, f@RlEr, BEORIEN | Ao 5
v MIMRMER T a4 F AW RIZTRE. HALR
4TEE 32 486, 1987.

17) 1T %, B &, EE B MR &, A
B £ ¥ Paeoniflorin ® 5 v b INEMERE I RIE 52
B.OE32M HARNMIFLEES, 1987,

18) 1T =, B 15 MR B OB & I#

i : Paeoniflorin ¥ glycyrrhizin @ 9 ¥ testos-

terone FEAEHNRI(ER]. 5540 M O AR b AR}
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19) B & &7 > For s mEEESEIIRE E AT
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Effect of SHAKUYAKU-KANZO-TO
on serum testosterone levels
and ovulation in amenorrheic
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women with high serum
testosterone levels

Department of Obstetrics and Gynecology
S-K study group
Tsutomu Yaginuma, Takashi Okamura,
Toru Takeuchi, Osamu Nishii
and Takuro Kobayashi

Faculty of Medicine,
University of Tokyo at Mejirodai

Mineko Fukushima

Akita University School
of Medicine

Ryoju Fujimori
Akita Redcross Hospital

Osamu Arakawa, Yoshiaki Sato
and Shoshichi Takeuchi

Niigata University School
of Medicine

Yasushi Okamura
Kawaguchi Saiseikai Hospital

Toshifumi Kobayashi and Rihachi lizuka

School of Medicine,
Keio University

Hiroaki Kitagawa, Yoshinori Kuwahara
and Masahiko Mizuno

Faculty of Medicine,
University of Tokyo

Kunio Asukai, Tsugio Uemura
and Hiroshi Minaguchi

Yokohama City University
School of Medicine

Masami Osawa and Osamu Narita

Nagoya University School
of Medicine at Higashiku

Toshihiro Aono and Osamu Tanizawa
Osaka University Medical School
Teruhiko Tamaya and Hiroji Okada

Kyoto Prefectural University
of Medicine

Hiroyuki Mori and Tomonori Kigawa
Medical College of Oita

Ichiro Taniguchi and Tsutomu Hidaki
Oita Prefectural Hospital

SHAKUYAKU-KANZO-TO (S-K) was adminis-
tered in daily dose of 7.5g for 16 weeks and blood
samples were obtained every 2 weeks for determin-
ing serum hormone levels in 110 women with high
serum testosterone (T) levels (>0.7ng/ml).

Serum testostrone, FSH and LH levels before the
administration were significantly higher and serum
E,/E, and E,/T ratio lower than in the early fol-
licular phase of women with the normal menstrual
cycle.

During the administration of S-K, serum T levels
fell significantly at 2 weeks and serum E,/E, and
E,/T ratio rose significantly at 2 weeks, followed
by the further decrease in serum T levels, the high
values in serum E,/E, ratio and the further rise in
serum E,/T ratio until 16 weeks.

In women, from whom sufficient blood samples
to measure serum androstenedione and free T
levels were obtained, these levels were shown to
lower in parallel with serum T levels. Serum FSH
levels did not change at all and LH levels varied
greatly but not significantly during the administra-
tion. Ovulation occurred in 42.39%§ of anovulatory
women.

These results suggest that S-K stimulates the
aromatase activity in the ovary, resulting in
decreasing the T secretion and inducing ovulation.

No side effects were found during the administra-
tion.

(ZAF D HEFD 63 4F 1 H 20 HFRE)
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432 D INEEEAREA
DI hnkEER (195 1, 45.1%) T

(&f;‘mm&%ﬁma‘? Z & TRREDIHRR 2 £8 Lz, VAN G mssEh - 72
Y RO T YIGE L, TR ALDIETH - 72, 7][1”*;33.»%”5(@
FEFNIEEGDY, )23 EL, AR RS ILORER ARG A 2 i H iR &7z,

YE o % ffRD

L 72 88 (D 1E W ATARIA T b (FIE % 2 - 72 D (I INASEERL (34 1) TH Y, é&&ﬁ% % 75" Pl

IR (27.0 %) TH - 72, GRS, MUSHER TSR TH - 72,

HWALIRF D 61 .4

26 (ZIMIFRREIRIG D B TH OB ED AT H »72, LIEO#RE LY, fﬁf%@ﬂﬂ%ﬁ%ﬁﬁf\i‘
AEREDIRK 2 EHEFRNZEGE T L, R ML RICRRT 2 &8 bA 5 ORERBIC & 2 piX i

HERE A 42 &

, ILIZEER T 2 BRAERA S (RN »2ueFL shk,

F 72, FEiMAE

K @ IN Bk T%F SIFIE L W EEZ WD CBE L EIRD THI EH 2 s,

(Jpn. J. Fertil. Steril., 33(3), 617 —622, 1988)

i

B E P INRAREA IR IS 7 & & AR
’b I %o TE fok8, Lf?‘ —‘ﬁf“T??EnuH’imlﬁ'c

%o ?%%‘ﬁff@ﬁ@!‘i’f%éﬁﬁ&ﬁ{f(i Z DBk
‘Eﬁ‘iﬁﬁ?& CELHoTERLTWDLIIE HEL,
AEHEE I (X IR BB, & v 2 PR AR e 20
BERDW S REBEE HOT W EDOPBURTH 5.,
LarL, 2% %EHETHELERRDZIRZ
WIEICEHMES 2 2 L ZNEETH 5 L, HEEEFIHE
MEFRZ T 22 L L@YITov, 22T, 01
HBHREAN S AHEIC T 2 A HE2 RIETHT,
g AL L 72 BED RE THEGERE % 17 7% - 7RER] % iR
LT, BATIIED L Ail 285 - 7200 kA
EREA 272, GE & ITESREAS SRED PR EEE N 7
GO ZHBED B 5 Dh, 7 bl RINE
hH, Lol EERL TN A RO 2T
L) 72,

MR HE
BERIS9 £ 3 Air s, 62 12 HETIZREFZ ) =

v 7 R BRFETREE L, WM CI0 §ukk
REARRE L 2 ST, B, 15, BTTiElR,

fiE (K1) »HiExikE Lz BN & 53wk
PEHERDFIEZ: < 3 » ALLEATRET H - 72 432 {4l
ErRE L7c, JNRBEEAR SAE LI T #RUE T 5
B oL 7.

I estradiol, progesterone (35—5 Y474V k
— 7484 1251-RIA Kit THIZE L 72,

AR BE A 9 ¢ BBT-3~0day Il 7 estradiol »*
150pg/ml LJ_ET, BBT+5~8day ML progester-
one fifi* 10 ng/ml A DARER,
DR (AREREAS 2E | BBT-3~0day ML estradiol
fifl ¥ 150pg/ml & {iff T, BBT+5~8day o i t
progesterone 7% 10 ng/ml A:ili DHE,
B 5 HARE

1 AR

55 I1EE S F %

PR DT 1% (3501 THE W % 1572585 % 1E % 4R 4k,
BBT+16day » HCG-HAR test(-~f T+ E 2, £t
H) 9% 7213 HCG-EIAKit (HCG 7 X h7%v 7, ¥
A+ b)) 2EEEERLBICHNE & 72 L72AE
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VB KA BE Ji& ) H o % hE K i@
Mgl O FHERE | . .

o s s | g 2, DDA 5N, AZBLAOH i
KOO & omE Wit i B2h AR & EFBLFONZ D i
e o | g | PREE LR 3T), WD, BO, Aomao o

= TR i e AEBLHONLD

. . WAk, AR, S, STt

EEAR ko TR 5y i 4*;
SCIRRERRRZEW | e | Ml i [ oA & s L

) PR B LRE |, = _ ity = i
W AR o oF v, HIN, SESE R
B IR O G K W) WA, LU Fuv, BHIN, BN, B | K

ETH, WA, AR, ZEEN, WEE, 2K,
g, A2, JENE

ok GHE GE AR | R | MR RS AN
p -

FE R R B AL | k| BMER 2T, iF. BAtE RO, S i
- T2 TE, RECR, B, AZB bR b,
i Ll SHEHE, DY HWL, WATh 72 b "
W% B | I BT, Gt B MR I
22  KHABEER R CE) 23 HHENDIEFIEATAE & it B AATAE
i A % FERIE () 5O A RRIEAE () (%) | SORIEALE (%) (%)
X % W B 1 (0.2%) X % M B 1000.0% | 0 (0.0%)
R 1 (0.9%) N W B 4(100.0%) | 0 (0.0%)
SRR £ 19 ( 4.4%) SEERIED | 16 (81.2%) | 3 (15.8%)
R T 4 96 (22.2%) ENCRCE 3¢ 74 (77.1%) 22 (22.9%)
m vk R 195 (45.1%) WOk | 171 (83.29%) | 24 (11.8%)
R B A 85 (19.7%) HHES L 78 (91.8%) | 7 (8.2%
N 13 (3.0%) N B B 11 84.5%) | 2 (15.5%)
w B 19 ( 4.4%) B ® B 18 04.7%) | 1(5.3%
Ei 432(100.0%) t 373 (86.3%) 59 (13.7%)
4 SR OIN R A 2T
T A % | SR | IR A | MEDEIN R W | B LN | 8 1 e
X W B 0 ( 0.0%) 0 (0.0%) | 1(100.0%) | 0(0.0% | 0 (0.0%)
N W B 1 (25.0%) 3 (15.0%) | 0(0.0% | 00.0% | 0¢0.0%)
S B 1 (21.0%) 13 68.4%) | 2 (10.5%) | 0 (0.0% | 00.0%)
W % % M| 45 (46.9%) 35 (36.5%) | 10 (10.4%) | 9 (9.4%) | 7 (7.3%)
ook G OE R 47 (24.1%) 73 (37.4%) 28 (14.4%) 21 (10.8%) 25 (12.8%)
R BB AL | 45 (52.9%) 24 (28.2%) | 6(7.1%) | 4(4.7%) | 6 (7.1%)
A % el 4 (30.8%) 6 (46.1%) 1(7.7%) 2 (15.4%) 0 (0.0%)
B ' B 8 (12.1%) 9 (47.4%) | 2 (10.5%) | 0 (0.0%) | 0 (0.0%
&t 154 (35.6%) 163 (37.7%) 50 (11.6%) 36 ( 8.3%) 38 ( 8.8%)




M 637 H 1 H

% e & L7,

wm R

432 BID T TREL Aife b % < o3 L 72 (2 hnksE
HEL 195 51 (45.1 %) TH Y, K\ TRIFAHHER,
HERCRE AL, AR5, ‘%%ﬁﬁi%’fﬁ’i%i% NZ5, b
A, KRG DIETH > 72 (% 2). KEHHD
—HHINEMRED IR E H 115 2 fUL LNTH 5,
IRFEPEAAE & BERMEAERNC 1T 2 &, R ARG
li/J\ SR, AR, R ALOEE 2 R THRER Y

s WCFETEAE I MR EEROE 2 R THREFI A

(7838
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RTh-72 (i 3

UIERAERER ISHGT T B &, FEBIFORERITIIEYE
FlArsEET ?) 0, FIZFEEREDRER T3 EREG D 5
HTH o7z, JRBREASRINTIE, HHHRER S
RE TIIFERCR S ALY, U AR S 20 T L3554
FERGZ 205575, SEEINRIIAAE T2 INBRE SR (GE
BBl RGEAF IR ) 2, B1EEAKTIZA
ZinhY, HRERED 5 11 FE 4 F AR Tl Nk & 5 i
LERTH -7z KA TIIINNEEED o 1 Al
(2 AT E AR BB AE A 2 | 12570 4 fd
MRRH L (F4),

B O GERE 2 Bt 3 5 X, B IR T3

KA S 2 BRI SREG S LI E 5o 34 s

= 5

=

25 KA TR e . ¢ W %
: = ; fie b £ <, RO TYIRHEER, FEEIES L, ABE,
1 ! ’I - il 1) 0) ‘I‘. ” }, (?,)
7 _}Jﬁjﬂ f/m 1E 5 ATl (f’o/ (%) | P ((1%) 0/)0 SRR B, RO H 7o, — ., i
I il SAEIRCT MK 32 e b £ < KN T
48 L pis A gy » . T i L e s Sy
. B IR il o U, MR AL, IR, SRR,
SRR R 2 (10.5%) 2 (10.5%) ABEONETH 72, BTIRSEHD 21.1 %H9% D
BN ¢ 26 (27.0%) 12 (12.5%) K, RO TINREERL, YIR2TIEEL, SRR
ok E R 34 (17.4%) 32 (16.5%) Eivi, HEHEEN, ABBONETSH 72, DR
BT | 21 (24.7%) 7 ( 8.2%) IZIHAEARE3 2 2~ 72, (F25).
A % B 3 (23.1%) 1(7.6%) 1B iR o 5 HONeRERERRIE 2 HAY X L THw
inEI’L ’ﬁ(: ‘)I;IJ ( 5. 3/0) 4 (21100) t‘%%fi&ﬁ%?@ﬁﬂf)‘%ﬁim 61.4 %%[5;&)7}:. j?‘
: AIBITIZ NS, 8RR, RS, Waryaks
&t 88 (20.4%) 58 (13.4%) S _r— -
WERTH -7z, L EEEENEYITHMG
F6 LWL BT 2 AT
oA # T S B A | HMG Bromocriptine Clomiphene Cyclofenil
. (Clomiphene) p P ¥
% - 1(100.0%) : ,
K oW OB 0 (0.0%) © (0_0,,/;) 0 (0.0%) 0 (0.0%) 0 (0.0%)
¢ - 0 (0.0%) . )
N < 0 (0.0%) 0) (0.00/2) 0 (0.0%) 0 ( 0.0%) 0 (0.0%)
iy o & o VEL 17) 0 ( 00%) 0, (4 17)
LA 1 (50.0%) © (0.0%) 1 (50.0%) 0 (0.0%) 0 (0.0%) B
G s S 4 (15.4%) ) )
MR A OE B | 16 (61.5%) ) (7.9;;) 2 (7.7%) 1 (3.8%) 1 ( 3.8%)
7)
WOk H B R 19 (5.9%) | (fggof;; 3 (8.8%) 102.9%) | 1(2.9%)
A - 5 (23.8%) , B "
M T % OAL | 14 (66.7%) 116 {4 556 1 ( 4.8%) 0 (0.0%) 0 (0.0%)
. 0 (0.0%)
"j;% =] o, 7} 7} a.
A & B | 3(100.0%) 0 €0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
. —_ , 0 (0.0%) B . -
oO® B | 1(100.0%) (o) (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
2t 54 (61.4%) 23 (26.1%) 7 (7.9%) 2 { 2.3%) 2 (2.3%)
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i b £ <, K\ T bromocriptine, clomiphene,
cyclofenil DT & - 72, FEFEIEFIEEDO (20
WHERKDGEE RO BREFIIC 2 <, #WTIE, HM
Ghoimdb £m -7z (F6).

z K

U BASRE A AR IS B L 24T 0 A, Bl
AFREDN RN e & L AT E R T s, I 7o RE
DPGE SRR, TEHET T2, Zoedis,
AEFREICIE IR 2l & v 72l B O PERE
PRI DR AT b T W B3O BURTH 5.
AIEAEBHOCIR 53, B EAPEERAH IS
AT S AT WA LB SRR RGE VSRR e 2 D(F
P, R E RO TR AT K e 7o o
RRIIEHM A L v, RO SR ER IS A Ze 22
2w, ZYOHBSEITLNG, £ 2 Tkl &l
Mgk L, VHEEESERYICRAT L 72 B I SRR A AT
REDIRK % J EERICE S L T AL,

TIPS R TS EHNERDES TH B
iz, 13TH, W2t EDAEREZFZ 5\,
T, FHIIMER, HEERE B L 2RO g
PEEEEREL, COHETIALEIE L b
TR NBE LD 2L,

AR I ISR 0 < Mgy 2 L S
Bh5, PR UE LB T, BRI
D& MBI IR OIEFNIE 2 v, Thb
5, BIEAHIL L D TH D, BIFEHDEHIC
HF D YA HERE $ 53 2 IR REIR R S A
LT Ay TIET Y 5% ¥ O A AR RAE
IR A HES 5,

Z 2T, HADINREEREA RAIIED ThE) Doy
fi% 432 HCHET L Taz. 35 5, IWHERDS
b £, RO TH R, HEHRFRDIETH
D, FHOBLEOMEOE BRI, R, FHYK
DYN HREHEAS 4 ANHEAE (3RS Pt BELERE IR 28 1 %
BT 5B EH LI -T2,

COBEEDPSINEMEREDERNEE L5 L, I
WSHSE B & 5 1A plblet B ERE R 2583 2o e o) T
13, #HEZ b L 2L B ORERIEHIERRK & 7% - T
TR A 5 R BE (2 F8 & & 72 L T gondotropine
FWAED B Z ) RN RE A SRS B &
2o, 20X LREFIILEATIEE S 2 5.

AR, HERE, BEEIK 7 ¥ R b BRI 3
JBKERER 2DR R TIF A #ER L L E 2 511597,
AMIDFEFIDNT & A X HER I A RE O B
IZRAT LT a7z 7o o (2O B A A i 1 3L R M PO
DIERLEZ bRz,

T HRERE AN 4 TR (2 X 5 38 Sk HAME2EE 3383 %

—7, FEMIFVEPER AN, Mg ur it dh
L7evolkiE, SHRI B Y, iR 2 il 54
BT EBNERA S (BBANEIN) A9 < SEbiL
5. FEIMIZ X 2 BEANIRERA 2055 | S 2 390 B
HEARED—IN & LTI gonadotoropine receptar
DREREIK T S22 > Tnb, Lcos-> T, B
ISR D & 5 BT E A OMGERTE (#1)
PRET LI L TIRBEREASOUEICHGT L &
EZ o5, LMK EZING, F=iRitn
B2 L O%H), KD ERANICED S
EEZ LN,

CAF BRI YN AR BE AN EORLE 2 B8 5 b, Gl
IZIZEEREF A 2 DX LT, S JEAE (S BAEFIDY £,
FEREA DI 4 S I PR EE AR T L T B0k
HEThHY, FRHEN L 2K FLTw5 252
HiLs, Fro, EIEICZ A3 E INEERDGEE R
FREBID I 7 B inpsiled HiL, B IEEHE
T b A 72, 2D X 9 ITINUSEER D TRE
% 38D B N EAEB DY 2\ D I ZINHARFEA 2 D IFK
R & KO MK -F 2 A L Twbich L&
Z ez, IMSHER D Taky #oRTRERN IR sEN:
ARHEAL 720D L IEFID Z I 2 & 2 5115,

1E 3 AR  AEF B T I3RS E S e b 20 72
23, MR T NI KB L SR TH Y, FR
BUARBRAEAN BIE TR £ - 72, w2y i3
Z v h KD progesterone 43 2 L A (O
DRDH LN TEY, fHRFIDIZ & A ¥ T progesterone
DAL T B RE»SH, b b TLIRHBEREIRIG (T
M b eEZ N7, ROTILEEDI SR TH -
TDIIHEHKENTH - 72,

Pl B #5320 S8 1 2380 AR HE A & DOME— D 5L
E o T A FRCFESGE) TIEE SRR
ThHdLEZ LN,

L2 L, BRESMAAS R TAMERE ISR L v b
FTIE 2o v, BORIANIZIEHC 205, BRI R
AR T X ATRRERIICH ST H Y, 58 2B
A % 47 3 % 08k, BAR TS T ISR E) 3 A
T, WRLTLIZEAENREICHRDS:D, Zh
SDOHANIAIAEICHEONSE 2 & 137w,

ZAUCHE U CIEERE IS S 5 YInt AL X
DAL ) Zmd B 2 b3k &) BRI
LILTEY, 72OIZEE, FMmAHETH 5 Ly
B b IEREREWLDEEZ L, L L,
TR DT I b o T, AEAE, RIS a2y 48
HEEZDZLIZMENTH L, [HFDIEZEED
30 BIEEICEAD LN D ITHREL WIS TH S,

KD F BT RN BTz L 9 1B AR LT
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b AR AR (IHRD TR %, HEBR S L3 T°H 5.
L 725> THEADIERNIZ IS 2 3EH R 5 T L [6
AT REEEZ LN,

NS I I ATIRBIDSGED S e 5 72hs, 2o
B SR T RIEAID— DI k2 bR T Wb &
Bbha, 72725 LANED TiEy il esnsg v —
ZAINEFL TG, L MG % e 2 720,
ZIGETH > T HHRR AL TI3 7 < ks i %
WHTNETH B,

—Ji, SEIEAIT B B KEHE 2 1E I As—15)
RO LI, ZHUIFRTANC & > TEH 2 IKERK
A (10 kg) AR & 72 2 L ASUIRRBE DRI D
Aotz b EZ btz ARORIZIZMZ T
W2 WA SRR R, BRI B H R
& L 72 = (510 BEGHIRE A O ANATAE T 1E 3 AT 415
ZRERL T b, L IRDGES SRR, f
GRS 122 kgTH - 72KEA, #) 2 4T 24 kgl L
TEARDAL % W7z, oo & 5 ICHBiEE 2 A0F L7258
BT 2 HIDE L TEME G2 2 2321
A 7% K, MOS0 IR AE D ST 1
TEHEEZ B,

AL AT AR T I3 IR L IR RS & HA & L
THG7ZEY IR MR 2<, Zodizizsg
11 EEEHREOIER D& Tz, fER L 22 PEiE
TIEHMG 28 d %<, K\ T bromocriptine T,
clomiphene, cyclofenil ffHIFIDAEME (3% LILETH
-7z, L# L, Clomiphene DiFiREEID 5 55 11 1
#EH #50—f4113 clomiphene ¥ TI3HEIN L7~ 72
D%, INRBGEEB D TR THRII L, ATaE sk L 72,
ZDORERED L, TEE A 72 7% (3 clomiphene,
cyclofeanil D{EH %# &d 5 L& 2 51729,

GG TIE, ERREPR GRS R L SR TH
7z EHEAEZ v P FEEISHERL TLHY,
FSH"™SD itk 5 L O BIB 2 HlS 3 2 & 551 &
2% ->THY, MEEARICEHEEZ LN TN
555, AR TR FRIO TGEy R TRERIC
3 IEMARDREG DA L w2 &, B
FREJ 2 M I 3R E R L THB Y, RO %2 A4
e o 72 FIR R & BRER L 7245 T2y s s L
A L CATR AT L 725 & 3 FkEBR L T\ 2
Z e n, TEEIAMEE LT LIREE 2 S 3 e
ERrLETaHPLwEeEZ LN

RNTIRBED SR D (IR EETH - 727,
CHUFIHEFEF D Z o &, 6l A 2B i A58y
WD TRIEAZLINFHHEIN, ZREL22diciE s -
PATINDIH, B 2 (e 2 IT8EE S L VWS
EREDTDIZ T E D estrogen 12 & AWHE{EF,

¥
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# 5\ (T progesterone 12 & 245 WMEFI DK ISA 4D
2D IZWBHITIR DHERF IR 2R L T b oo &
EZ LN,

DI ED#ERD 6, INRBEREAN SN ERENE L %
BAT LI, MAHREEPEITH B L, FELLE
R AWAY: WiE AEd L RIFIESESE SiI0E L7/ R R IRy =5 i V)
IREETEI L, B HICETEOERTIZ0K
PERIEDHMENZ X 5 pAXBERED IE, 8 DikEIC
& BN, INE, FEMENNRETH LI LHL
M7z, UL, HRIOPEERS7 S e
DL PIZ7% 5> T B HANT DG TIFEEZ 4R L 72
B B BERDT 24T % - T H By, & test sterone
IiLAE <> bromocriptine A*H.L, &M 728 12 @i
ok 7Ze v prolactin MUGE S CLlI2S#EH GO T
2 BB T L2 0205 TH B,

BN R b I X U, BRI e R
EATREG O R IR RER 2 H T 5 2 L s
S 572, DRERISDIEE )~ Eis 83
UREAERE ISR E 59, IR, TarRbRE, X S I2HHE
DIERTHEREIC b RS [HEME D v, Lo - T,
{COTIHEGBIIREHEHI T 7 0 —F L 784
2D & NI SRR EREN T VB w2 k5,
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Kampo-treatment on ovarian
dysfunctional Infertilities
Takashi Kano

Kano Clinic, Nippombashi,
Minami-ku, Osaka, 542

AAf4E 23t 33%3 %

The etiology was investigated after making a
diagnosis of disease in “Zheng” and treatment with
Kampo-medicines in 432 patients with ovarian
dysfunctional infertillities. KAMISHOUYO-SAN
was the most preferrdk medicine (195 patients, 45.
1%), and TOKISHAKUYAKU-SAN and KEISHI
BUKURYOU-GAN  followed. KAMISHOUYO-
SAN show a tendency to treated in the more
critical cases and TOKISHAKUYAKU-SAN and
KEISHIBUKURYOU-GAN in the lighter cases.
The many cases in 88 patients who had normal
gestation and delivered normal baby were treted
with KAMISHOUYO-SAN (34 patients), and the
high ratio of pregnancy was shown in the patients
treated with TOKISHAKUYAKU-SAN (27.0%). The
high ratio of abortion was shown in the patients
treated with UNKEI-TO and KAMISHOUYO-SAN.
The patients who had normal gestation (61.4%) were
treated with only Kampo-medicine and without
modern medicine for the stimulation of follicular
function.

It was supposed by the choice of Kampo-
medicines for symptomatic treatment that the two
factors, the central ovarian dysfunction caused by
psychoneurosis under the stresses and the intra-
pelvic circular insufficiency (intra-pelvic conges-
tion) caused by “Oketu”, may be common etiologies
of modern ovarian dysfunctional infertlities. It was
also suggested that the treatment with Kampo-
medicines after suitable diagnosis by “Zheng” is
very effective for the ovarian dysfunction caused
by “Oketu”.

(ZfF T BRI 63 45 1 H 11 AFFHE)
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EIRAIEEHICEE T 5 /T

Antinidatory Activity of Anti-
Progestational Compound RU486

B VL Bk IR AR ARG (AR 1 AT IR)
oA B R TN - & HOAT
Yasushi UNOKI ~ Kazuhiro TAKEUCHI  Yukihiro NAGATA

Department of Obstetrics and Gynecology,
Faculty of Medicine, Kagoshima University

P progesterone {Efl 2 3 % A steroid RU486 DZ4EINIZ 33 2 FHHR ML /ERIC W THRET L 72,
I C RAKHUME~ 7 2 2 @BEINLHE L, I8 % 8o 72 dayl £ D dayd w4212 RU486 # 1,2.5,
5, 10, 53 20mg/kg % 1 MIIEREAES- L, dayb ICHREZREL L7z, X512 dayld I2ERL
Tafrdk, FeEER, WBFoFEEREZEIE L7,

Z DR, day6 (25T 5F R EUE RU4B6 % Smg/kg LI ENH 5T control IZHA~H ZICKIEZ R
L, RU486 (3&FRMILIERA 2B T2 2 L L2k 72, ZOFKRMBIEERIE & <12 day4, 5 123%
HLIHRITE L7, dayld I2B1F 200178, TaERD Smg/kg U L5 THEICEM 2
IRUT22%, BRAFHSTEAE L 25T 3 PR R E IS 2 3 e b~ 72,

PIE XY RU486 (3EKBHIEEH 24 L, morning-after pill & L TG TREL £ 2 6N 5,

(Jpn. J. Fertil. Steril., 33(3), 623—627, 1988)

&

RUA486 (I progesterone receptor (PR)IZ (Z
progesterone (P)?#7 5 fi%, glucocorticoid receptor
1213 dexamethasone D) 3 fEOBHIMEE L OARLA
724 FT, receptor level THLP{ER%#/RT 729,
K T BRI & O AR ORET S W R O
MAZIOH L7l A S5, 0RO ERREF
I FENBENOEAEER DT, WK TE— FEE
—IIERRZ DT BIEAPINEADIER»E Z 5115
A, FENEEEERASETHL LEDNDL, FE
513 RU486 12 & 2 2RI 15 NBEA~DF IR BLIE
MeRitT 52 812X - T, AEH BT,
morning-after pill & L COISHADAREM:Z#ET LT
ATz,

]

EERFE
FEREIZIZ 8 ~14BH5D I CRRA=T %

7. 1oLz, PMS5IU # M= w7 2ICHERERE
5, 48 W% 12 hCG 51U # [ABRIZT% 5 L T:EHEon
WLBE % 72, [~ 7 X & mating ¢, ekl x
BOEES % dayl & L TEERRICHL 72,

dayl & 9 days oflow3hrizl, 2.5, 5, 10
5\ 3 20mg/kg O RU486 % 1 [RIFEREANTES- L72,
dayb D1 IR EAR & V) brilliant blue 235 % %
L, #1115 3112 R & 78 — L IREE PICTEIRSER & 0
FEL, BRICRFE SLERBOFEL ZOKEH
AR L72(X2). W=7 23 dayld \ZHBAIE LIGFE
DR & FEERDUE X 1T-72. %8, control i2
2 709% ethylalcohol D& %5 72,

ES510%
1. RU486 #%5-8 & HFIKEK, B8 H, F=El
(O ERE R NE
RU486 % 5- 8412 day6 iIc BT 2 EERKEB L v
dayl4 I2B1T 20178, TEER, BHFAE2E 1

1

5 K

i
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7 v 27 o v AIRU46D #F IKBH 1L H

1. =54 | ICRR T X(8-1481H5)

2, F &
RU486 i.p.
PMS HCG [—————
5iu Siu

3 4 5 6

14

@ @ day 1 2
L A i L
48h

|

Mating

[4 1

1

BRBE

j

B

BRYUOEDR RIRCEER
DFER

JiEREN X )i

[X] 2

H A4t

Control

Day 6 1251 2 HEKTo LG (2~ Fo—n)

Pas o
ESTA

33%3%5

£1 RUMSHIEG I X #HIK%K, W%, FoERAUTIFAE (M+SE)
RU4864% -4t (%fgft’"r‘é% ’ 1mg/kg 2.5mg/kg 5mg/kg 10mg/kg 20mg/kg
HIREK 16.2+2.5 8.9+3.6 | 11.5+3.6 45+1.5 3.6+1.6 2.7+1.2
AT 12.3+2.3 | 8.1+3.4 9.0+3.9 2.3+1.4 3.2+1.7 1.5+0.8
18 i i (mg) 5053+1090 | 4263+1539 | 3535+1334 | 1065+528 | 1881+709 700 + 338
BeArA® (mg) | 111.2421.5 | 136.84+9.0 | 126.6+8.4 | 120.9+1.3 | 125.8+19.7 | 100.9+5.2
n 10 11 11 l 25 15 23
12.3+2.3 052 %f L T, 5mg/kg Tl12.3+1.4C
7B R * 1 P<0.001 (P <0.001), 10mg/kg TI33.2+1.7L (P<
i 0.05), 20mg/kg T3 1.5+0.8C (P <0.005) &
1at [T] dayb TOFEKEK & 1 ZEFEREO B Z 5 L2, T
121 T M 720 % 1 0 L 5 ICIaF & L ]
10f oMz R L7, 272, dayld 12851 5 —CHh 72 )
sl D EAF AT (3 control @ 111.2mglz st L T 1
6k . ~10mg/kg 15513 120.9~136.8 mg = & L A5
il o fiti & 7% L 72, 20mg/ke $% 5451 T 13 100.9 mg & 18 %
il ﬁ—L RLDEEE o, 27, ARSI
NEFHEDRYE 2RO L DIFLr 72,
arta-» 1 2.5 5 10 20 me/ke 2. RU486 DIk 5-H L HIK%E (#£2)

X3 FHIKEIZE XIZTRU4LB Dz

R L7z, day6 (I2B1F 5 FIREUI 3 D & 5 12, control
N 16.2+2.5@zxk LT, 1Img/kg, 2.5mg/kg %
BITIEED T h - 727, Smg/kg Tl3 4.5+1.51#,
10mg/kg Ti3 3.6+1.61#, 20mg/kg T2 2.7+£1.2
HEAE (P<0.001) 1247 <, 5mg/kg I ETH
PRASBHAE 2 4172, dayld 12513 2 061752 control d

RU486 ik 5-H 12 & 285 KFE (1ELL EoFKL
O LN ADH) 2 AL L, dayl &) day3 F
TOHEGOHA, WThnik5_’TY dayd, 5 Dk
ICHAREFRED Er -7z, AFtT 5L, dayl, 2,3
%5 T3 39 PCrp 21 PE (53.8 %) IZEHEIRADA L4172
DIzxt L, dayd, 5 DI%G-TI3 46 PLA 10 PE(21.7 %)
T, MEEMICAHZEZE (P <0.005) %ilH7z,

3. BIRE & AT ik

day6 THIKDED b7z 27 ILTHKE L dayld

TR LB EDEE A K 4D L 5 12 dayb
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#2 RU4BHES HICX 2HKRE (%)

e Pl Img/kg 2.5mg/kg Smg/kg 10mg/kg 20mg/ kg 2t
] 4/4 44 3,7 4,8 616 21,739
dayl - day3 | (7gp) (100) (42.9) (50.0) | (37.5) (53.8)
1/7 2,7 6,718 0.7 1/7 10,746
day4 - day5 (14.3) (28.6) (33.3) (0) (14.3) eLD
Bt 4
- THFREK 14.9+11.7 @125 LT, dayld DFEf-#UE
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Antinidatory activity of
anti-Progestational
compound RU486

Yasushi Unoki, Kazuhiro Takeuchi
and Yukihiro Nagata
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Department of Obstetrics and Gynecology,
Faculty of Medicine, Kagoshima University

RU486 is a new synthetic steroid with the prop-
erties of progesterone and glucocorticoid antago-
nist at receptor level. The present study has been
performed to evaluate antinidatory activity of this
compound. After hyperstimulation with PMS and
hCG, mature female ICR mice were mated and
defined as dayl of pregnancy when vaginal plug
was confirmed next morning, and administered a
single i. p. dose of RU486 (1, 2.5, 5, 10, 20mg/kg) or
solvent on dayl, 2, 3, 4, or 5. On day 6, intravital
stain was performed with brilliant blue i. v. and
blue-stained implantation sites in uterus were
counted. The animals were killed on dayl4 and
litter size and weights of uterus and fetuses were
measured.

The following results were obtained:

(1) Number of implantation sites (M +SE) at day6
were significantly less in mice injected 5 (4.5+1.7),
10 (3.6+1.6) or 20mg/kg (2.7+1.2) of RU486 than
the control (16.2+2.5). (2)Antinidatory activity of
RU486 was significantly reduced in mice injected at
day1-3 (46.29) than day 4-5(78.3%). (3) Litter size at
dayl4 (11.2+2.0) was less than that of day6 (14.9+
1.7). (4) Mean weight of fetuses in RU486 injected
group (1254+6mg) was not different from the con-
trol (111+22mg).

These results suggest that RU486 is effective as a
morning-after pill as well as an abortifacient drug.

(ZfF D BEFI62 4511 H 27 H)
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EFFECTS OF HACHIMIJIOGAN AND
KEISHIBUKURYOGAN ON TESTICULAR
TESTOSTERONE PRODUCTION IN RATS

Satoshi USUKI

Department of Obstertrics and Gynecology,
Institute of Clinical Medicine, University of Tsukuba

Abstract: This study was conducted to clarify the effects of Hachimijiogan (HZ) and Keishibu-
kuryogan (KB) on testosterone, A*-androstenedione and estradiol-178 (E,-1743) secretion by the
testis i vivo.

Ten-week old male Wistar-Imamichi rats were orally given 20-200ug of HZ or KB daily for 3-5
days prior to autopsy on week 11. The testosterone, A*-androstenedione and E,-178 concentra-
tions in serum, and testosterone and E,-174 concentrations in ovarian tissue were determined by
radioimmunoassaying.

The testosterone concentrations in testicular tissue after daily treatment with 20 and 200xg/day
of HZ for 5 consecutive days were significantly (P<0.01 and P<0.02, respectively) increased,
while the concentrations in testicular tissue after daily treatment with 20 and 200ug/day of KB
for 5 consecutive days were significantly (P<0.001 and P<0.05, respectively) decreased. The
At-androstenedione and E,-174 levels showed no significant changes.

These results suggest that HZ stimulates the testis to produce testosterone, and that KB

decreases testosterone production.

(Jpn. J. Fertil. Steril., 33(3), 628—634, 1988)

Introduction

There are few basic studies on the relationship
between Chinese herbal medicines and hormones.

Recently, Usuki et al"., and Usuki*® have re-
ported that HZ increases the serum E,-178 level
and stimulates spermatogenesis in oligozoosper-
mic men, and that HZ and KB decrease the
medium testosterone and E,-178 levels in the
testes incubated iz vitro.

Recent investigations*® have shown that
intratesticular testosterone levels of about a hun-
dred fold higher than peripheral plasma testoster-
one will maintain spermatogenesis, and it is fur-
ther well known that testosterone formed by the
interstitial cells of the testes under the influence
of LH is transported to the Sertoli cells, where it

is converted to E,-178 under the influence of FSH,
and that this testosterone-E,-178 system is con-
ceived to constitute an interstitial cell-Sertoli cell
messenger system®.

The purpose of this study was to clarify the
changes in testosterone, A*-androstenedione and
E,-178 secretion on in vivo administration to
male rats of HZ and KB.

Materials and Methods

Animals and treatment

Adult male Wistar-Imamichi rats were purchas-
ed from the Imamichi Institute for Animal Repro-
duction (Saitama, Japan) and fed ad libitum with
a photoperiod of 12hr (0800-2000h) in an air-condi-
tioned room during the experiment. The animals,
when aged 283 or 285 days. were treated daily with
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HZ (20-200g/day. p. 0.) and KB (20-200g/day. p.

0.). respectively, for 5 or 3 days prior to autopsy.

for which they were killed by decapitation under
mild ether anesthesia at 290 days of age. After
sacrifice. the testes were removed quickly. trim-
med off peritesticular bursa. weighed and then
kept at —20°C until assayed for tissue testosterone,
A*androstenedione and E.-178.

At the same time, the hypophyses were resected
and weighed. Blood samples were also collected
at sacrifice and centrifuged at 3,000 rpm for 10
min at 4C and then the supernatant fractions
were stored at —20°C until the testosterone,
Af-androstenedione and E,-178 concentrations
were determined by radioimmunoassaying.
Hachimijiogan (HZ) and Keishibukuryogan (KB)

Extracts of HZ and KB were donated from
Tsumurajuntendo Co., Ltd. (Tokyo, Japan), and
the detailed components were given in full
previously”.

Radioimmunoassay of testosterone, /I\*-
androstenedione and E,-178

Testicular tissues were homogenized in 1.5ml of
cold 0.02M phosphate buffer in saline three times,
for 30 sec each time, at 1,200 rpm with a Potter-
Elvehjem glass homogenizer in an ice bath. The
homogenate was centrifuged at 3,000 rpm for 10
min at 4C and then the supernatant was used for
the steroid assay.

Aliquots of the supernatants after centrifuga-
tion of blood samples and testicular tissue
homogenates were assayed for testosterone,
At-androstenedione and E,-178 by radioim-
munoassaying.

The antiserum was raised in a rabbit immun-
ized against testosterone-3-oxime-BSA (bovine
serum albumin), A‘-androstenedione-3-oxime-
BSA and estradiol-6-oxime-BSA, respectively.

The testosterone-antiserum cross-reacted with
5a-dihydrotestosterone (117%),androst-4-one-3,
17-dione (1.23%), androsterone (0.14%), progester-
one (0.19%) and E,-178 (<0.09%), A*-
androstenedione-antiserum with testosterone (5.
439%), androsterone (4.75%),progesterone (1.38%)
and E,-178 (<0.072%), and the E,-17/3-antiserum
cross-reacted with testosterone (0.29%), Af-
androst-4-ene-3, 17-dione (0.449), dehydroepian-
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drosterone (<0.08%) and progesterone (<0.08%).

Testosterone-143, 23-*H (sp. act. 47Ci/mM: New
England Nuclear, Boston, Massachusetts, U. S.
A.), At-androstene-dione-1, 2-*°H (sp. act. 45.9Ci/
mM: New England Nuclear, Boston, Massa-
chusetts, U. S. A.), or E,-6, 7-*H (sp. act. 130Ci/
mM: New England Nuclear, Boston, Massa-
chusetts, U. S. A.) was used for assay and recov-
ery reagent. 20ul of plasma or 200u1 of the super-
natant of the homogenate was extracted three
times with 8ml of ethyl ether, evaporated under
N,O at 50°C, and then chromatographed on a
Sephadex LH-20 microcolumn using hexane, ben-
zene and methanol (80: 10: 10, v/v/v) for testoster-
one and A‘-androstenedione or benzene and
methanol (85: 15, v/v) for E,-178. The separated
fractions were subjected to radioimmunoassay-
ing. The testosterone, A*-androstenedione and
E,-178 antisera were diluted 1: 20,000, 1: 8,000 and
1: 50,000, respectively, in borate buffer (0.05M, w/
v: pH 8.0) containing BSA (0.06%, w/v), calf
gammaglobulin (0.05%, w/v) and 10,000 dpm
testosterone-143, 28-*H, A*-androstenedione-1, 2-
%H or E,-6, 7-*H.

Each antiserum was added to the separated
fraction after evaporation. The samples were
incubated with 0.25ml of each antiserum for 20
min at room temperature. Blanks and standard
samples of testosterone, A*-androstenedione or
E,-178 (0, 10, 50, 100, 200, 400 and 800pg) were
assayed in duplicate together with the experimen-
tal samples.

Furthermore, 0.25ml of 50% (NH,),SO, (w/v)
was added to the incubation in order to separate
bound and unbound steroid, incubated for 10 min
at room temperature and them centrifuged for 10
min at 3,000 rpm at 4°C. The supernatant fractions
were collected, and then the liquid scintillation
counting was carried out by scintillation fluid (a
mixture of 0.3% DPO (w/v) and 0.03% dimethyl
POPOP (w/v) in toluene and Instra-Gel; Packard
Instruments, Downers Grove, Illinois, U.S.A; 1: 1,
V/V, 10ml) .Water blanks were below 10pg for
testosterone, A*-androstenedione or E,-173.

Accuracy was assessed by adding known quan-
tities of testosterone, A*-androstenedione or E,-
174 (0, 20, 50, 100, 200 and 500pg/ml) to the serum
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and assaying the extracts. The mean within
(intra)-assay variance of testosterone, A*-
androstenedione and E,-178 were 9.92, 11.02 and
7.6%, respectively, and the mean between (inter)-
assay variance of testosterone, A*
androstenedione and E,-178 were 13.5, 14.9 and
12.69, respectively.

The linear regression analysis of the results
gave the equation y =0.88x +46.2 for testosterone,
y=0.97x+56.07 for A*-androstenedione and y=
1.01x+17.4 for E»-175. where y=steroid quantifi-
ed and x=steroid added.

The mean extraction efficiencies of testoster-
one, A‘-androstenedione and E,-178 were 85.8+
11. 0,56.7+3.1 and 74.7+4.7%, respectively. The
assay sensitivities of testosterone, A*-
androstenedione and E,-178 were all 20pg/ml.

All hormone assay values were expressed in
pg/ml or ng/ml serum or pg/g or ng/g wet weight
of testicular tissue.
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Fig. 1 Effects of Hachimijiogan (HZ) and Keishibu-
kuryogan (KB) on testosterone secretion in venous
serum of 10-week old male rats.

The animals, when aged 283 or 285 days, were
treated daily with HZ and KB (20-200xg/day, p. 0.),
respectively for 3-5 days prior to sacrifice, and the
serum testosterone concentrations were assayed as
under Materials and Methods.

The data represent the mean=SD for five observa-
tions.

[]; 3-day treatment, §N; 5-day treatment.
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Transmission electron micvoscopy

The testes were cut into Imm pieces in 2.5%
glutaldehyde in distilled water and placed on a
shaker at 4°C for 3 hr. After postfixating for 1 hr
in a 1% solution of osmium tetraxide in 0.1M
sodium phosphate buffer, pH 7.3, the samples
were dehydrated in graded alcohol solutions and
propylene oxide and embedded in mixture of
Epon and Araldite. Ultrathin sections were
counterstained with uranyl acetate and lead
citrate before observation with an electron micro-
scope.
Other methods

All chemical reagents were of analytical grade
and organic solvents were redistilled prior to use.
Student’s t-test was used for the statistical analy-
sis, and differences were considered to be signifi-
cant at the level of P<0.05.
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Fig. 2 Effects of Hachimijiogan (HZ) and Keishibu-
kuryogan (KB) on A‘-androstenedione secretion in
venous serum of 10-week old male rats.

The animals, when aged 283 or 285 days, were
treated daily with HZ and KB (20-200xg/day, p. 0.),
respectively for 3-5 days prior to sacrifice, and the
serum A‘-androstenedione concentrations were
assayed as under Materials and Methods.

The data represent the mean=+SD for five observa-
tions.

[J; 3-day treatment, §; 5-day treatment.
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Fig. 3 Effects of Hachimijiogan (HZ) and Keishibu- s
kuryogan (KB) on estradiol-178 secretion in venous
serum of 10-week old male rats.
The animals, when aged 283 or 285 days, were
treated daily with HZ and KB (20-200ug/day, p. 0.), 0

respectively for 3-5 days prior to sacrifice, and the
serum estradiol-178 concentrations were assayed as
under Materials and Methods.

The data represent the mean+SD for five observa-
tions.

[]; 3-day treatment, [§; 5-day treatment.

Each arrow (| ) represents the value below 10pg/
ml.

Results

Figures 1,2 and 3 show the serum testosterone,
A*-androstenedione and E,-1748 concentrations in
rats treated perorally with HZ and KB, respec-
tively.

As shown in Fig. 1, the serum testosterone
concentrations after daily treatment with 20 and
2001g of HZ or KB were 3.59+1.01; mean®=SD,
4.78%+1.21, 3.32+0.98 and 5.32+1.97 for 3 consecu-
tive days, and 3.48+0.93, 5.29+0.66, 2.81 +2.10 and
5.25+2.75ng/ml for 5 days, respectively, and there
was no significant difference when compared with
in the control group (4.63+0.53). The serum A*-
androstenedione levels after treatment with 20 and
2001g/day of HZ or KB (0.61+0.37, 0.89+0.37,
0.58£0.51 and 0.97%0.58 for 3 days, and 0.62+
0.45, 0.85+0.47, 0.48+0.59 and 1.22+0.50ng/ml for
5 days, respectively) also showed no significant
difference as compared with in the control group
(1.05£0.37) (Fig. 2).

Conrol HZ KB
200 200
rg/day ng/day e/ day

Fig. 4 Effects of Hachimijiogan (HZ) and Keishibu-
kuryogan (KB) on testosterone concentrations in
testis of 10-week old rats.

The animals, when aged 283 or 285 days, were
treated daily with HZ and KB (20-200xg/day, p. 0.),
respectively for 3-5 days prior to sacrifice, and the
testicular tissue testosterone concentrations were
assayed as under Materials and Methods.

The data represent the mean=+SD for five observa-
tions.

[]; 3-day treatment, §; 5-day treatment.

*: Significantly different from the control group,
P<0.05.

* % : Significantly different from the control group,
P<0.02.

* % %: Significantly different from the control
group, P<0.01.

% % % % Significantly different from the control
group, P<0.001.

As shown in Fig. 3, the serum E,-178 values
were all below 10pg/ml.

Subsequently, the testosterone and E,-178 con-
centrations in testicular tissue were measured. As
shown in Fig. 4, the tissue testosterone concentra-
tions after daily treatment with 20 and 200ug of
HZ for 3 and 5 consecutive days were 155.34 +32.
51 and 161.37£62.15 for 3 days, and 188.14+9.34
and 182.46+11.83ng/g wet weight tissue for 5
days, respectively, and the 5-day treatment groups
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Fig. 5 Effects of Hachimijiogan (HZ) and Keishibu-
kuryogan (KB) on estradiol-178 concentrations in
testis of 10-week old rats.

The animals, when aged 283 or 285 days, were
treated daily with HZ and KB (20-200xg/day, p. 0.),
respectively for 3-5 days prior to sacrifice, and the
testicular tissue estradiol-178 concentrations were
assayed as under Materials and Methods.

The data represent the mean+SD for five observa-
tions.

[]; 3-day treatment, {J; 5-day treatment.

Each arrow (| ) represents the value below 200pg/
g wet weight tissue.

Table 1. Effects of Hachimijiogan (HZ) and Kei-
shibukuryogan (KB) on the weights of the testes
and hypophysis in rats. Ten-week old male rats
were treated daily with HZ and KB (20-200xg/day,
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Fig. 6 An electron microscopic photograph of
semithin section of testis of 11-week old rat (con-
trol). x2,000

Fig. 7 An electron microscopic photograph of
semithin section of testis of 11-week old rat after
treatment with 200 g/day of Hachimijiogan for 5
consecutive days. x2,600

p. 0.), respectively for 3-5 consecutive days prior to
autopsy, sacrificed when aged 290 days, and the
testes and hypophysis were weighed.

- Treatment No. Testes (g) Hypophysis (mg)
mean*SD mean *

Control 3 days 5 1.28+0.06 6.4E1.7
5 days 5 1.284+0.07 6.4£1.7

HZ 20 ug/day 3 days 5 1.284+0.07 6.341.5
5 days 5 1.27+£0.10 6.5+1.7

200 wg/day 3 days 5 1.26+0.09 6.4+1.7

5 days 5 1.28+£0.06 6.4£1.7

KB 20 ug/day 3 days 5 1.28+£0.07 6.3£1.8
5 days 5 1.31£0.08 6.4t1.5

200 pg/day 3 days 5 1.29+0.08 6.4+1.8

5 days 5 1.284+0.07 6.3+1.8
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were significantly (P<0.01 and P<0.02, respec-
tively) increased as compared with in the control
group (154.15+10.16). In contrast, the tissue tes-
tosterone levels after treatment with 20 and
200g/day of KB were 147.32+9.87 and 163.82+
51.32 for 3 days, and 111.00%4.57 and 130.29+13.
03 for 5 days, respectiviely, and the 5-day treat-
ment groups were significantly (P<0.001 and P <
0.05, respectively) decreased when compared with
in the control group (Fig. 4).

The tissue E,-172 levels after treatment with 20
and 200xg/day of HZ and TS were all below
200pg/g wet weight tissue as in the control group
(Fig. 5).

The A*-androstenedione concentrations in tes-
ticular tissue showed no significant changes (data
not shown).

As shown in Table 1, the peroral administration
of 20-200xg/day of HZ and KB for 3-5 consecutive
days had no significant effect on the weights of
the testes and hypophysis. Furthermore, observa-
tion with electron microscope showed no conspic-
uous changes in testicular morphology before and
after treatment with HZ and KB (Figs. 6 and 7).

Discussion

Recently, Usuki et al'. and Usuki® have report-
ed that HZ increases the serum E,-178 level and
improves spermatogenesis in oligozoospermic
men. In contrast, it is also known that HZ and KB
decrease the testosterone and E,-178 secretion by
the rat testes incubated in vitro?. In this in vivo
study, treatment with 20-200xg/day of HZ for 5
days significantly increased the testosterone con-
centrations in testicular tissue, although the
serum concentrations showed no significant
changes. In contrast to HZ, KB significantly de-
creased the testosterone levels in testicular tissue
without significant changes in the serum levels.
These results suggest that HZ stimulates the tes-
tis to produce testosterone, which is necessary for
spermatogenesis®, but that KB decreases testos-
terone.

Recently, Usuki®® has proved that HZ and TS
stimulate ovarian steroidogenesis via the media-
tion of cyclic adenosine 3’, 5-monophosphate
(cyclic AMP). Therefore, it is possible that these
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effects on testosterone concentrations may be
mediated by a cyclic AMP system. This mecha-
nism remains to be elucidated.

The A*-androstenedione and E,-174 concentra-
tions had no significant changes, indicating that
HZ and KB have no effects on the A*-
androstenedione and E,-174 secretion.

The ability of the Sertoli cells of the mam-
malian testis to secrete estrogens is well
established®, and the testosterone-estradiol sys-
tem may constitute an interstitial cell-Sertoli cell
messenger system®. This fact supports the evi-
dence that HZ increases the serum E,-178 level
and improves spermatogenesis®’. However, the
results of this study show no evidence of increas-
ing E,-178 secretion. The increased secretion of
E,-178 by HZ in men® may be attributed to the
production in the organ other than testis or to the
dose and duration of administration of HZ. Clari-
fication of this is still to be elucidated.

The results of these in wvivo studies can be
summarized as follows: a) the testosterone con-
centrations in testicular tissue are significantly
increased by peroral treatment with 20-200.g/day
of HZ for 5 consecutive days, and in contrast, b)
the tissue concentrations are significantly de-
creased by treatment with 20-200 xg/day of KB
for 5 consecutive days, and c¢) the A*
androstenedione and E,-178 levels show no signif-
icant changes by daily treatment with 20-200ug of
HZ and KB.

These results lead to the conclusion that HZ
stimulates rat testes to produce testosterone, but
that KB decreases testosterone production. This
conclusion supports the fact that HZ stimulates
spermatogenesis, because testosterone is well
known to be absolutely inevitable for spermato-
genesis”. However, the role of KB is question-
able.

Clarification of the discrepancies between in
vivo and n vitro studies and the possible mecha-
nism of the effects of HZ and KB on the testis
must await further study.
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Pentose Phosphate Cycle in the Caput,
Corpus and Cauda Epididymal Tissue from the Boar
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7GR ERDTET, (KE, RBEISBITA R =X T4 ZEEOHERIZO L TRET L7, AR
FD#EREFR TH 5 Glucose-6-phosphate dehydrogenase (G6P-DH)# X UF 6-phosphogluconate dehy-
drogenase (6PG-DH)#% 2’, 5’ADP-Sepharose 4B # fj\»72 affinity chromatography (2 & 1) 538, 5
BLL AR, ARG (L, JEET 374.4427.6 mU/ml/g, fAERT 1205.7+33.8 mU/ml/g, B#T

126.5+5.8mU/ml/g TH > 7=,

(Jpn. J. Fertil. Steril., 33(3), 635—638, 1988)
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Caput epididymis
Corpus epididymis
Cauda epididymis

removed, freed from adhering fat and
connective tissues

washed free of spermatozoa and the
luminal contents, using KRBG (pH7.4)

Minced
add equal volume of

0.1M Tris-HCI buffer pH 7.6
(10mM mercaptoethanol. 5SmM EDTA 3Na)

Homogenized
Treated by ultrasonic waves (20KHZ, 200w)

operated at a speed of
105,000xg for 50 minutes at 4°C

Residue Supernatant
2’ 5 ADP-Sepharose 4B column
column size: 130 mmX 10 mm
flow rate: 22 mi/h.
fraction: 1.3 mi/tube
Analysis
1. Protein contents
2. LDH activity
3. G6P-DH activity
4. 6PG-DH activity
Fig. 1 Experimental Procedure
o—o0 Protein
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Fig. 2 The ductus caput
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[X| 4 The ductus cauda

Table. 1 Glucose-6-phosphatedehydrogenase activities
of epididymal tissue from boar.

Caput =5
1123.2+82.7 mu/ml
Corpus  n=35
**3617.2£101.3 mu/'ml **1205.7+33.8 mu ml'g
Cauda n=5

**379.6:17.3 muml  **1265£58 mu'ml'g

374.4427.6 muml g

value ; Mean=SD

The data were statistically analysed using Students't’-
test and significant differences between the caput and
corpus epididymidis or cauda epididymidis were indicat-
ed by asterisks (**p<0.01).

7 7= T T, Sepharose 4B (T N°&-(6-
amino-hexyl)-adenosine2’,5’ —bisphosphate %
cyanogen bromide method (2 £ ) 7 v 7' o 7 &%
LnTH B,

4) EARB IUABERETEOWE
(WEAR

¥l 0.1ml (2 Bradford #{# 5ml # /2, 595nm
2B BMOREE 2 L& 2 Rk 729,
(2)L D Hi& M

HillZE"®ic b &> &JE L7,

(3) G6P-DH, 6PG-DH &%

G6P-DH ii&1: (3 Lohr-Waller @ 5%, 6PG-DH
&M Wolfson H KK Lo ERIE L7z
WEHEEDOEKDL LK
1 xuM/mINADPH @ 340nm (24511 AIROEHEE (3 6.22
THE27PHXXA0D6.22 (X ¥~y FAK
B-—ml) k04w NADPH @ M A3 Rked 515,

KRR
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B EARESEH» 58 s Mtz 25
ADP-Sepharose 4B #FH L 7oA 7 A1ZilmL,
affinity chromatography # i1 L 74552 [X 2,
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corpus and cauda epididymal
tissue from the boar
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The epididymis plays the role of providing the
sperm cell an environment through which it is.
transported and in which the cell becomes mature
to the extent that it is able to fertilize ovum. While
a great deal of effort has been devoted to
epididymal histology and histochemistry and to the
sperm maturation stages there appears to be very
little research done concerning the cellular metabo-
lism and the environment in which this entire proc-
ess takes place.

This study was done to determine the activity of
the pentose phosphate cycle in the caput, corpus
and cauda epididymal tissue from the boar.

The separation of the enzymes, the first enzyme
of the pentose phosphate cycle, glucose-6-phosphate
dehydrogenase (G6P-DH) and 6-phosphogluconate
dehydrogenase (6PG-DH) was performed using 2’, 5’
ADP-Sepharose 4B.

From the present study, the activity of G6P-DH
was estimated as 374.4+27.6, 1, 205.7+33.8 and 126.
5+5.8mU/ml/g for the caput, corpus and cauda,
respectively.

At this point, it is not possible to state the rela-
tive role of the sperm cells and the tissue of the
epididymis to the pentose phosphate cycle activity.
But the results presented in this study suggests that
the pentose cycle is utilized by the tissue or the
sperm at some time during gamete maturation.

(ZfFBEFI62 412 H 12 H)
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Cryopreservation of Washed and Concentrated
Human Sperm by Percoll Density Gradient
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GEHRIRHERE ISl L 727 0 7 7 2 2 Bt LS R, SRS IS B 1T 283, WOKO A I3RS T
BRAERISHEE T, 5°CETIIRE (1°C/4), 5CLTFERE®E (—30C/%) THET 2705 A
Db BUF Mg TERERE 5 2 72,

HE Percoll X TIZRITH FIBHEIC & V), RS WAL T3S FIBE 2 5 NSESIROR Rz kb
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BWTHIIEFRICICHT 2 F [ 218615 2 LARE L.

(Jpn. J. Fertil. Steril., 33 (3), 639 —644, 1988)
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1958 4F, 8RR & 25RO B IRAEIE IR 2 F w72
ANTHRKEIC & B oriffl 23k L TLk, bitbiuid
TS R AL 2 IERLB B AN LI%KS (artificial
insemination with donor’s semen, AID) (ZE&KG
ML T&722Y, kT vz A T DOSBHFIIZS
WTFHZ folow up %47 - 70559, ATHREE M, FiRE
B, RORBFFICEFE 2RO T WD, E25A9%
BFOEREELTDQIQ 2 L2 s —fn &
DL LAENT W22, 2H 505 R ISR
TEDRET IR B LA W E 2R LTV 5,

—f%iz b METOBEREIEREZNE, )¢
V2 BERET LHEEH LAl BETHRER) LR
L, BHEAEF v VIHEAT IS, 7Tnrs47))
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—H—Z2 HOTHET 2%, REIC L 26 TFEHEER,
PRIFIRIC £ AWK, SRS REAE IS B 1) 248 7 EE)
RO T2 HEEE T EDRAT 2720, ZOI0H
BECRIBEREZNRETIAIDIBEINTE
2z,

WEAE, bALb i Ficoll, Percoll # % FE ) KAk
& L THWIE LS BEE 25 T OUiRIERE e L,
IR A BAEF] 0 BB 3 N L3R4 (artificial
insemination with husband’s semen, AIH) ZE&IR
WEH LT & 725079 WEFUiRha | 30 Tk 2 Lo @
R HBAERTFICHT 2B FORBICEERTH S
EEZ NS, AWIZA 1 HND FHS RS
DSHEAME LT, BICETEEZEHNE LK
J& Percoll iE¥$ L SN R A4 % BIRATICIBHE L
3B E R DRLEY E B TR Lo FouRS (R
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L7225l L s IR s BT 5 & & LIl
W7 7S aeizIcRET L.
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- HSNE

FETE13 4 HRIZERRTR IS AT AICERICL , #7 30 43
FETHRILL 72, BT N —<—RKRMERE EME % H
WV, R EEIR ISR L) EENICEE L7,
¥ RO | 38kI%D Feretility Index (FI)ZJ51Z
L, BT/ ml XETEEE (%) X 10,265
H L 72, Percoll'® (Pharmacia Fine, Chemicalls,

EfRIRAERE 1 O @R B0 HAfE2sE 33%3%

£ 1 KS- 1K T IR AFiE i sl

ik A

Na Cl 5.8 g
K Cl 04 g
MgSO. 0.098g
NaHPO. 0.108g
NaHCOs 2.0 g
Tris 2.4 &
> oa bl 16.0 g
7)) 2w 10,0 g
FLEE Ca 0.75 g

A K 1000ml

HCl T pH7. 412 %

i A 600ml
FNEl) 150ml
g 250ml

1000m]1

Uppsala, Sweden)i3 % ® 9 %12 0.1M HEPES #&f#f
ft. 1.5M NaCl, pH7.4, 1 &%z TRk L 7214,
0.01 M HEPES #&f#{t. Hanks &, pH7.4 ZH\T
20%3 £ 1r80 % Percoll iz AL L7z, FABL 72
Percoll #(2izt FIMLF T/ 7 2 > (1.0mg/ml) &4
B ETRML, 4°C TR L.

K FHARE R BT 2RO UEIRIRRE 1213, WRE
Percoll 8 L MBI EE HRLEZ FW/Z X 1122
N oD HEDHERX %75 L7z, HIE Percoll (3 20
% Percoll g 4.0ml ICHHEHGIE SR Z ERIL, X 4~
77 ba—g—Z2HwT 300xg, 15 4rffE Loy EE
L7, EE AR EICHKRE LRSS L U Percoll B %
B L, Rl L7245 % 05ml ICEHBSELZ (K1
A) R LR E 80 % Percoll 6.0ml (2SS
F4hk % G FE L 7214, Percoll & oy L ¥5iE % L
TS 2 Bl TRUERTE L, SR R 2 R
L7224 7T bu—%—%H\T400Xg 30 47
SR A &, EENE AR TCER I RIRA I
I N LT, ERE 2T 0.5ml ICHRE L2 (X
1B).
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FS T BERTE IS IIRER G E TH W T & 729105,
7)) k) v EREERE LK SH B IR D2 Bl
L 72 KS-II {fA7i#k %2 Bl 7o, KS-IT fRAFR L & 1 #kE
YA BRI T 5 & & DICkEEAI L LT Tris-7Y)
v, BTREIREL LTIBrRmLz. 20#



HEM634E7H 1R
(C)
20

—20 - !

—40 L

—60F |

—80 |

—100 i
0

(min)

X2 #7077 ss L OEROGHE

B %22 1I12R L7z, KS-IT Rk 3R 3 L 7o biaikic
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HiJg Percoll {512 & 2 K5 T ORI GatLo ot
DIKTE)

X3

LTWwa, aro7nrssz{ER L THFirkR
2T 2 BB AT L 7oA, USROS 3 E
IIHFERERICH T ) EY T, B THEIT
E BT GHEE TIT - 7213 ) 28R L2 &
DS & 5 2D THEEEIE 13 —30°C /T RRE L
el

[ 3 13HLJE Percoll {12811 255 Loy BEROIKRES
RLTBD, Bk i3I T2, fHEix
DFERMR 2 F T DRGHAEA 24 I HIE Percoll %
BREAT L7CAS A, K TIBRE(S 44.8+23.8 x 10%/ml
5 93.5+30.7 X 10%/mliC s S L, EEIE Y
52.7427.5%m 5 67.1£26.8 %Izl L7z, #0%s
BF11328.6+17.2 45 61.7+25.7 ~FEE 12k
B (F2), BKgiEIc KSI{RfEk 2z SBIEAL
THFERAF L7CHSR, Bt ME)%(3 30.2+21.2
% (RS TERAER 14144 %) TH-720% HHSERTETR
CEBFERDLHF11310.549.0 ¥ KX {ETFL
72— HE Percoll 12 L N IBHE L7245 2 [IRRIC
L CHASERTE LA I I IR R4 (3 39 .4+
23.0% KEFHREF 8531 %) Th 7205 KT
HEOBBRICEINF IOETFISHME R, F11323.8¢
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%2 WiRE Percoll i, P NAILIC X 28 T-URFIRG - 7 O Ry
RS e R T RS B AR P TE % (%)
o B o) o1 A:’ g R =k S 3 S A B Gt e
Mg EBswowmr e BBE mmw ek
Hi g
Percoli 1481238 5274275 93.5430.7  67.1426.8  30.3+21.2 39.4+23.0
ercoll{z
24‘ (28.6+17.2) (61.7+25.7) (10.5+9.0)  (23.8+13.4)
h=
H P I ] } i
i 56.3+19.5 64.7+14.5 98.3+23.9  85.0+7.10 42.8+15.9 70.7+10.3
'23‘ (31.5+21.3) (81.2+27.6) (8.25+5.4) (28.3+18.3)
1= %3
B ESD. () WIiZFertility Index%/R73,

[ 4 PR AIRLIC 35 0 2 ) B RS - SRR

Fe A o ki % FERE . K5iE = Percoll g # #4b, s Loy i t4
GEB) RS 2B i S T v B) . Percoll B
B LTRSS T2 TR L 72K R L Tw B,

13.4 L IERETRICIZIZICHC S 2 A1 S e (K 2),

X 4 (3RS LB I 81 Bom Lo BER R 4k
MR IR L T3, EHIRIFE I3 iciERE I N
TBY, FEHHG T, KPR, fhooimianisrs
|3 Percoll BEREENE FIE KRB LT 5, 23 8iEHE
ARICAENT & Ui & MefT L 7oAs 3, Mtk
1356.4+£7.3+19.5 X 10°/ml, 64.7+14.5 % (5K
%) A5 98.3+23.9 X 108/ml, 85.0+7.10 % (i%k
WEIBER T N ®EI N, FISESERO m_E AR
ETHotz, FI1IF31.5£21.32581.2+27.612
b L7z,

JERE R & oLk, Al L 72BRooifi® (3 42.8+15.9
% (FETERAER 62116 %) TH 720, BHEED
BOik 2 M CHS L 720@ B B AFAE 1 200k, Alfdtk
H70.7t18.3 %L mvEENIREZ R L, B FERAERI
107127 % &, BT HREFL LAERR LD BEFCH
S72., BEBOF 1 (28.3+18.3) (A& i,

FRm EOMFICE D EREE 20 F O LY
A (8.25+5.4) & ENTKIEAKEI»TZDH LN, R
¥ NF TITIFIEICH L 72,
VI En SRS SR TSRS L, #6005
Kiife 2 EiEiBRE T 5 2 & 3 ARt Fichied T
HFRTHBEEZLND,

z =B

TEKME T HAEIRTEL, AL DIZBW TS IC
AT B ¥ Donnor ¥ %2 M HETELWEAIC
BT RN E DB SERIKISH S T & 7225,
[RIRFEIC AR & A0 T OAS IR IS & B2 /R, o
KRB I BT AR TR R A L2 kY,
Z DR RAERENRETHAIDICRLNT
W7z, KEER AR RER 2 R 2 T A5 A T HIS
BT LU RE IR LREELBR P> T 5,
WHREROEEERM EEZ K512, 1. B TFEhs
o Ui L TIRETERINIC & 28 TR T 2 4
Y5, 2. VECEERSEL 0, kR
Wl L RERZ AT 5, 3, EdEHKET
7S ARERT B, B XDHENEZ ENIDT,
AR TIZZ D 3 B2 THRET 24T - 72,

Percoll (2 v 4 FIRI VANV THY, HE1.13
g/ml FTEBTEEMT I L MEEDBRE L FBLL
510, MaOR BN, HFEEE?, ISR L v
CEDPEREINT S, bIbIUIEITH FRE
PRRE L TALERCET 2B FoORRICHE
Percoll #5 f-UEiciRMEE 2 BRISH L T & 728, 2h
T2 35 BIDAEIR, 2HRICHII L T 5%, RICE
2RO T, Percoll DWFADIEHIZEE EE Z
505, KT IIREAOBRE THIIRE % k> THED
BinL, REAKTFTIZ1.09g/mlLIFTHEDIT
LTS T3 1.11~1.12 g/ml ITET 29, 1K
L 7EE RS TR IRRE s BV e L T4 B
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DAERE Percoll % 4)E (1.07~1.10 g/ml) #f
F U727, ARE & FERERURRGT 2 &5 NS ALK I2Ie
L, 11 Flo5ihE 2 45T w29, BRIRISH 217 9 B
I EREE RN ZERTH Lt s, B
TEOMEALZ X 5 72H%HE 1.10 g/ml (ISAH% 3 5 80
% Percoll IR Z GRS L L BB B2 W T
AT A ) BC A (R T B PR R % #72 1CBR
U729, AREEZFR 21358 L7z & 5 1ok TRk L R
WEEIROmE EARD 51, KIEL F I okEH 1S
LD, ARBIZEIZEB W TIIFI 2 ICUEIFIREER T
FEPRTFICE L2 K S-IT fRArie 2 818 L 72 A£1E Earle
WRICERE R & LT Tris, 77 v >, EEIEAIE L
T, 7)) v BIUKTREEHNE2ET 52
PN TH DL aizmmL, CHE X LTz
Hwiz, EF, HFoOEEICE7ar747)—H%
—EHINL LS I V2O FEE 70 75
LHEEE I N T & 727%, AR TIIERTIIZ <k
WIS T 2 RS T B 72012 KS-IL {RIFHE 2 377212
Bl 2 2 X 312, BolLBESRE2RWETRD
BT 00T Ak MET Lz, BEEEEE, oA,
FEOR D RBIEIZ D THRRET R AT - 7o fE R, SR
BORED L URDKRIEAEMRIZIZ L A SR FIRER
ICEB L WI ML ELRY, F25CETIR
#i# (1°C/4), 5 CLIFIZEME (—30°C/4) 1T
FELZEAICRD RIF A TaRERI B LN,
Hij# Percoll 1% F 72 135 DECE 2 F Vv TFY
TERRREE2 T2 25, £21ITRL2EYIC
HJE Percoll I TIZEICH TIBHEIC LY, BIFEELY
AL T34 TikE L EEhFa EoshRic &L ) Kig7e
F I o%E S S 1, RERTMIC & 28 FIREER
TEMETE KSII RAFHRIS RAF 2ok FErER %
5.2, FRORIRMICES LEE RIS To5A
BRR IC B W T LERIREBERENFNE EbE b
STz, INHDFRII, o1 Lo T2IBHE
T 52 LI L) HERIED BRI BT B8 A
DETF2HFICHIELESZ EaREI N,
AFZEICBOTEHEL N EL, fERA I DICIRE
GE XN T & 72K TS IRFED IS SR A B
TRE 2R ETHATHICLEHLY 22 L 255
LT, ATHRITEL, ko3 L LHEIPHE IS
KBET HUESL G, 2. HFRAESICBWTHK
[m 5> DEHERE R 2 BAE TS T 5 2 LIS & D ek
THEIELNSE, 3. 1 PRI BRI RS 23 v A
7 2 & o HHEINHEE B ELEIC 31T B SRR & AT
TE5,
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and lizuka, R.: Selective isolation of human
X-bearing sperm by differential velocity sedi-




172 (644) ek RS OB R (BT B R H ARG 33%3 %

mentation in Percoll density gradient. Biomed.
Res., 5: 187, 1984

Cryopreservation of washed
and concentrated human
sperm by Percoll
density gradients

Wun-Kai Won, Toshifumi Kobayashi,
Satoru Kaneko, Hsien-Kung Lee,
and Rihachi lizuka

Department of Obstetrics and
Gynecology, School of
Medicine, Keio University

Cryopreservation of human semen usually accom-
pany the quantitative (dilution with a cryo-medium)

and qualitative (some damaages during freeze-thaw
proccesses) deterirations. To get higher fertil-
izeability in the frozen-thawed semen, it would be
very effective to concentrate the sperm from whole
ejacualte prior freezing as well as to achieve better
survival rate.

Human semen were washed and concentrated
sperm by means of Percoll density gradients;
mono-layer Percoll method was mainly focused on
the concentration of sperm and the continuous-step
density gradient in Percoll isolated the mature
sperm with good motility. Then they were cryo-
precerved using a biological freezer (room temp. to
5C; —1C /min, —5C to —80°C; —30°C /min) with a
new developed cryo-medium (KS-II medium).
Sperm concentration prior freezing and higher sur-
vival rates prevented the decrease in the quality of
thawed semen.

(A% WA 63 4F 3 H 3 HEHE)
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Migration-Gravity Sedimentation Method % #|F L 7>
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AIH Using the Sperm Collected by the
“Migration-Gravity Sedimentation” Method
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HE A 60 SE4) ~BEFI 61 FRDEHE TR 2 EBURTFEICEATIAIHR T Tz, L
LIDMINDA T HIZ & 2IHERIZEFFMASH 72D 2% L W HRIETHY), FOERN—>E LTEA
WROFEEICHE»r S DL HEZ N, 22 TA T HORE, SILHRIEE B2 aEBiiks 2 alkc
& % migration-gravity sedimentation method (MS %) 2 L 2¥5EHIE 21T\, ZOME P ML
7z, BEM62 1 AKE YD 2 A AMICURICHREIT L7z A 1T H 57 MogiRFEE 2 T TMS I L ) 4T
272, ZOMDOM SIEIZ & 5 FEBESE 1 ER(13 39.8 %, [N L 728 IR &k Ok #3929
%THY, FZHTEDKEED 5 LITITRIROEEHEF R TTRETH - 72, 215 DKL IRk
ZAERELMICEAT 2A THICL Y 57 FMAh 3 B HEER 21572, GFEE5%) A1 HOR,
FERFIEICM S 2 V5 2 LI X DITIRR AL L7232 5 AT, MSEIZA | HOikHERE
LTERTHDEEZ b,

(Jpn. J. Fertil. Steril., 33(3), 645—650, 1988)

HRIIKTR 2 s L2 I B2 2 FWTA

i = IH#4T9 $Fi2 &Y, Z7Kerin 5?(3 layering

Fe 2 DEEETIZABH 60 F41~IEF] 61 4EK DR, method & FV ¥R & D AEHER BRS: LIl L 72 iﬁ@]li
FLABE AN L2 (AT H) #2479 BIOH I 2 e RIS 72 FElELIICEATIATHZITH =

TFERICEATIHEEZL->TER, LALZD &) ESWRIRRE 25, L LIEFRiTD layering

2 EMDO R KIRGEAT I RIZB T2 A THIZ L 54T method b A& FIFHER % 3T 2 BB TR ik (2 46
RERIL, BESD 5%, HEREAMILD 2% LW P45, mILEIE I sperm 128 4 =V 2 B2 2K
IEMETH 72, WRPOBIIZTHLIHET 2 = TOZAEREEHET 2 W HetED'H 59, 1983 4F Tea &
EPIREINTEDY, TRARFEITAS 2 k5 |3, migration-gravity sedimentaion phenomenon
ZFEREICEAT 2DFIEERENTSH 5, Wiltbank 2R L 7OEEHE TR 2B L, Wik ) EI
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[¥| 2 migration-gravity sedimentation method
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WZDFREIZ W TRET L 72,

HILHIEZ IR % WHEFREZ WA TH AAL2sE 33%3 %

| l——tEF R
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X3 FESES LT MS A5, WA IS EEING 7
BF-Tw 5,

No stimulation HMG

Clomid Clomid- HMG

HEEHERE 4 BATXO
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|

FEIRRE =18mm

— HCG 5000 IU i.m.
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FERLIWMSEA
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NERELUFHE
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X% L I L TER L7, 20RE&E 3, X1 A
RTRRICHER A2 LcA S & (B oy
Z 2 M8 (M) 2 S ICHARATZLDTH N
1 BIcZ oW %2 R"d, MSEIC X 28FRUIE
2R 2 1RT. T THEDIMI L AEOPNBIDE D
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FEIOHREY 03mLEAT S, (X2 — 2) FikIZNE
DEFHKED 1 —2m FETET 5. kI Ham's F-10
A% 1.oml NEDE,SLEAL, Wik LICERT S,
M2—-—3~4), 2h#37C, 5% CO,DFEHETFT
TH#HT DL, BRI 2O FHANEERZBZ T
(migration) (X2 —5) NEDIEICEF 5 (gravity
sedimentation) (X 2 — 6), IR ICNEDED
5 JEERG TR & LT 5. X 3 12K 1 DR
OMSEDGEHEZIRT.,

M S ED Bk M 2 T T 2 72oi, &
R R OEERE MR 2 FHI L 72, 20 H
%6 BOMWFES T L) TR TH K2 IREL,
Maklar chamber (C & ) #&-1 %k, ##i%, HEEs
FHL 727%, 1#RIED 720D 7 RDOMS EDOREHEIEA
#ICHETE 0.3m] oo 2riE, Ham's F-10 ik 2 2 ¢
ReErBRL, 1, 2, 3, 4, 6, 8, 10H:f%
IZERRIKRS 72D 1 AR OOMS &£ i3855 L ) HLY
HL, AEE, B EFELD 0.1ml 00Dk {36
& % L L SEEAE 1R (JnlR L 728 Ttk b
DIEFHE THEEFEA L7 A5HE 0 BB #5550
ZEHE L7,

KICHEFI 62 4F- 1 H 28 H XY 3 H 20 HOR I 4%}
N RICTITbL2 A 1T H 57 MRS HEZ 3
TMSEFEICTIT»72, ATHO7 v b2 —/ (32X 4
DFEIZ, PEIPHEE A oo 4 AETL D E H IR & I
JE¥E (W, RT —3000) % v CIfaEa &R
B2, IR 18 mniZE L2 HIZTRA &
L T hCG 5000 ¥z ®riE, £ 24 Fefftkick L b
FTFEIC TRERREREL, e L 372472 1.2ml % 4 &
DODMSEIZHEL, MSEIZT 3 — 4 BBz Hn

RE i
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%, WEDIE L D T8 RZ 1MS¥ 5721 0.1ml

DOFF 0.4ml [ L, Z DG R 2 F 5 L7z

%, Kerin 52D FEICECTEELIBIC M 2% v

T —TNERCTR FREREEA L,
B
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Incubation time (hours)
X5 MSFEIZ L 5k 7 mLEED RN

1 FURERS - & B Tl AL

JSURS RS 1

TEBIFE iR (%)

WDEOKE IS (%)

=40%10%/ml
n=36

10X 10°~40X%10%/ml
n=12

<10%10°/ml
n=9

41.8+ 7.8

36.5- 9.2

36.1+13.8

97. 11,0

85.8%6.9

85.6x7.5

All values are mean+SE

*2

JEAE A BN X ARG - R

RS HERS 1B %

JERIKGF R (%)

[nDBURS ISR (%)

=40% n=40
<40% n=17

40.0+6.9
39.3+9.6

96.0+£1.6
85.6h.5

All values are mean +SE
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EICER(EZ N 2 R Z WA TH

3  AWDOAIHIZ X 5 4L

HAGES25E 3343 %

5 1 2 3
i o 30 % 29 % 31 i
AT w1 5 1 6 I 6 4F
A 2 ATH In] $ 8 I 6 2 I
AT B W AW £ gop W T
T " Clomid + HMG Clomid +HMG Clomid + HMG
| Natural surge Natural surge HCG
I !
i 3 f 100X 10°/ml 80X 10°/ml 43X 10°/ml
Rk | 80 % 60 % 86 %
LU i |
i i 1 65% 10°/ml 20X 10°/ml 22%10°/ml
ST T T 100 % 100 % 100 %
E A B ‘ 0.4 ml 0.4 ml 0.4 ml
% i \ E# o9 i fa 3k 4 M %O

6 (P K ik D T ENKS 1 IDIGR D RERFRY 2L &
[X] 512773, bottom (FNEDIEA HDRULE, top
IIPME DGR L & D UL 72851 o DR 2 7R
T NEIED S O ENE T [DIGE (IR 4G 6 R
H TR & S L#) 36 %I L7 7 b —
Lot — K EFEhOEEHRFIDEIL, Wi
DML 1 BRIHRTH Y MSIETIE, EERGFOK
WAFIAEDRICEZ LI LWL ER ST, &
BRUE FOEEFRIZCT RO D 90 %L ETH
2,
2. PERERKER L) OMSEIC L 5 MG 1]
I

WRHTZE R m b B K 44 % 5T FIDKGTR & ) D
M S I & ZHkg 7GR T, RRER 2 TP T 5
L 39.8%, MUUKSFOMEEIFIZ92.9%TH -7,
K LICRT & 5 ISR AT 4000 1 /ml VL E,
1000 /7 —4000 Ji/ml, 1000 J5/ml LUF o354 Bk
TR IZZNZI141.8%, 36.5%, 36.1%TH
D, UEFoEEIRIZZNZEN97.0%, 85.8%,
85.6 % LN DA L, LUK il
CR3BEEZRAOL 7, FR2ISRT LI
JEAE THEENHR DY, 40 %L E, 40 %A 35 A MG
TR T 40.0 %, 39.3 % TH D, MPKE - JESE)
RIFFNF196.0 %, 85.6 % & MEHDM THEEIRT
DR, [mUE EERICHEEZ 2D T o7z,

KIZ 44 % 57 FAIAICM S EE WA THZT-
= RBEOEA R T 33,5 1%, PRI 6.1 4R,
EEEBFEA T H k4.9, AT HO@EEHHER

119 %, ERABHAE 18 %, TP S %, HE
gipEE 2 HTH o7

R 3 TA T HEMSH 2D 5%, TONRIZIE
WHER 1, BB 1B, SE1FTh -2 Z
DFEMERIITIRT. L&, 1, B2
FHFiED natural surge £\ DI, BEDVAET
hCG % 5EFTICATHEI T2 L 2 BIKT 5.

=X

PULNIZATHZITHIBICBBTB L URb T
Z bar JIEI X O HEE L7-HEIN B ICH#E 0.3-0.6ml
PEUMTIENICEATAIAIHEZIT>TEL,
L2 LBEFI 61 4E40 — BRI 62 K F THOBEHI BT
LA THICE ZMHERIZA T HIETERMBHY 2 %,
BEHT)S5BENHEETH 72, AT HEIID
R, BiRoREgEL, ATHZTI 94307
EEZ LN D EROMIEFE L LTS, — iz =
ERBRICHERZ DL D2 FEBE, 23 FEERNY
ICHEAT S EH20WY, L LIERP O ZAE
ZIETIEIFMOLNTE Y, F oIS ERGE &
L7 N/ LEL SRR RET 272010, K FikiFH
D, FIAEEORED AL LT EE RIS T £ <
FEULT B2 BEITT LT I >4 5 L3, Percoll 349,
layering F* '\ OENRERI N, SN HDFEE W
ATHOESWIEREIHFEIN TS, Ll
LOFHEILEITRIERZ NZ 5LEXH Y, KTk
LTI A=V 2G5 2HEFOZREREZ IET 2 T Rett
WHbH, FITER2IE, BITBELZMZ 52 &%
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KW & 0 EEIRS T 0 & 2 E#ICEI T E 2MS 31
FEH L7z, bbb 0.3ml D¥5iEH & 0.1ml D 71%
BEHG 2 AL S 5 2 L1 & 1) ¥4 398 % odsHEf[a] i
237275, Tea & (3 0.2ml D¥FEH 5 0.2ml DT
e % BT 5 2 LIS & D B 5T %DEENE T[]
INHEEFLZE LTEYY, 2N LD layering (12
& B EHHE AN 59.3—-97.6 % £ 5) 1, 58 %
(Harris &) "Ity 2 TH 5. £ 2MSHIZ L
N, 1, R2ITRT L IZZHHIE, BFENE
DEFHOER A 5 L 36 %L _EDTEEKS T )L
2HRLE»SRT, MSEREHRAMEDECEIZ L
WETE2HEEEZ NIz, RISERRD D%
ZELHNARDA T HOGEIREF O H I 3475 R
DEAFIUIEZN T L7z, HrIIBEMS S
DEBEBIMSE, —J% 12 40ks0E %2 QLB L [n] G E)
RPN, BRI 2 2 WS 2 5N
LTHEICBWENIEAEH LN L L) TRLTW S,

AHDATHOBMKIZINEFTHOLFOA THD
AL DM ELZ DD % BERCITER L2551
Lol TORRAE LTI FEIEFDL DY
HINVAITHZTI A I v ZICHErs S -2 b 8
263, ARl 7 e b 2—LTiRE X LT hCG
PG LTCHEINEFR LS. L LIHEICE - 72958
B 2 Bl & TIZBHEDERA T hCG 25 FITHEE
HEONHICA L HZiT->72 3D TH 5, Hrldskn
e HI#I25% 5 726 hCG 1% 5HE5I 0% 28 BEf#412
ATHZ 7255 BEMIZIZhCCIES5ATHE
DAL 36 FERIARE I T NE L E2 515, L5 —
DDORE E LT hCG #1%5 L7z 40 fEfFIon 5 5 9 13
WCATHFBIZ, > TLIMELBER L 72 WREFA 5
D, hCGIZ X D HEINE ' 5 & D Kerin H¥0EIC LA
XERPLHEZE=9— LA LHY — Y 2t
L7ZZEHICATHZ LHPRCOTIIhwh i ®
ZTwWw3,

ARDA T HOBMRITRITHEN K S LD TlaE
Mordy, MSEILEILEEE VE L3 IR
HEHEF % MU T & 2 EIHA 2R IGETH ),
ABOWBIKE TAMEERDOK X 2T & 7% 5 oTkE
WhhHbeEZ LN,

MSEB LA THICE LB E #1872, South
Australia, Adelaide K2#E#% At Colin Matthews
E R AN EAPEL Ve cw e S £ AU
ABARBIXOERIIE6NBART Y Frov—5%4
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Department of Gynecology and
Obstetrics, Faculty of
Medicine, Kyoto University

The pregnancy rate of artificial insemination
with husband’s semen (AIH) in the infertility clinic
of Kyoto University Hospital has been relatively
low (only 2% per cycle in a period between Jan.
1985 and Dec. 1986). To improve this pregnancy
rate, a new sperm preparation technique using a
double concentric sperm collecting tube (MS tube)
was introduced. MS tube was developed by Tea et
al as an apparatus for collecting motile sperm from
ejaculated semen by the “migration-gravity sedi-
mentation” phenomenon without centrifugation
step (MS method). In the present study, the useful-
ness of the MS method as sperm preparation tech-
nique for AIH was evaluated.

Semen sample was obtained from the husband of
57 infertile couples on the day of ovulation. After
liquified for 30 min, the semen sample was subject-

ed to routine analysis, and deposited into the outer
tube of the MS tube. The semen layer was then
overlaid with Ham’s F-10 medium, and incubated at
37°C under an atmosphere at 5% C0,/95% air.
Three hours later the motile sperm suspension was
recovered from the bottom of internal conical tube,
analyzed, and inseminated into the uterine cavity.

The mean recovery rate of the motile sperm from
the ejaculated semen by the MS method was 39.8%,
and the mean motility of the recovered sperm was
92.99%. Almost the same recovery rates were
obtained from oligozoospermic (sperm concentra-
tion<10x10% or asthenozoospermic (motility <
409) semen samples (36.1% and 39.3% respective-
ly). Three pregnancies including one abortion and
one hydatidiform mole were established following
the 57 inseminations. (pregnancy rate: 5%)

The improvement of pregnancy rate shows the
usefulness of MS method as the sperm preparation
technique for AIH.

(ZAF : BEF1 63 43 A 7 HEFE)
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FEHIE N Androgen IBFE DRFZEHE 2 #h
Study on Intratubular Androgen Levels, Report 2

WA IR SR CEFE © KR ZHR)
A & O A A 1L fif A & ¥ =

Teruhisa OHASHI Shin IRIE Yozo OHASHI
& )il M A i T R O* kI £
Masato FURUKAWA Yoshitaka YAMASHITA Atushi NAGAI
X & L 2

Hiroyuki OHMORI

Department of Urology,
Okayama University Medical School
(Director: Prof. Hiroyuki Ohmori)

FINLIRAE 15 ), WSEEIRIE 1316, B3 FIATHE 57 B & D15 S 7258 % B T, REELA, REHIE N
testosterone (T)# & OF 5a-dihydrotestosteone (DHT)IEEE, & 51— HREFNREHEND H T 454
ZEH (DHT-BP) # XU androgen receptor (AR)%#&5T L, LI Nt X &5 %157,

1) AT EEHENT & ORICEEOMBME (r =0.56) 7554, WA T (2 leydig $#Hl &
D WISNBENEETOREEZITHI LA HELZ,

2) EHEAN T, DHT & ICHIEREEDE X L ORI BB 380 s b 7o,

3) LH-RH analogue % 5-12 & ) ¥R N B L ORI N androgen (SR 133 MICIEFL, ¥7°ARY
HIEEEELLF Td - 728, DHT-BP (2389 b7 2 & & ), DHT-BP Bl 5 androgen binding protein
I3 ML H O testosterone-estrogen binding globulin & [fl#f, &5 M2 4513 5 carrier protein T&
5 ELhREI N,

4)FEEABRIN TR SN2 16 R ICB W TARZRE L2y, MM A RO HsHifa mic i L <
ZLBDLNT,

PIE XD, #5H% MN androgen 3 L IFARAE M EFERICH S 20 DEEN 2 R LT b 2 EA5RE
Sz,

(Jpn. J. Fertil. Steril., 33(3), 651 —656, 1988)

1 E HWERELESVIZHE

FE S ITRIERY IS BV TE A androgen iBRED 1. x5

HIZE &L L, spermatogenesis & DR EME 2O
THEET L7z, A 3RS BN androgen SR, A% A
5a-dihydrotestosterone #&4&H (DHT-BP) B k&
UF androgen receptor (AR) & DBEEM: 2 dt ki
L7z THET 5.

X RIIHISLIRE 15 5, KEFREIRA 13 Fls Lok
RERGE RIB & &0 FF AEAER] 57 Flondt 85 B¢
»5.

2, Hk
1) $#REUB Lo ik
FERAERR D B\ (3 BB THRIC L 7o RS 3t
Wz I3 7T R TEE, LA L, KR 2K
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2 2
— c 1 & 3
: 5 =57 &£
% 300} & " 009l n=57
2 3 -5, Tt r=-0.19
)] b7 3 °
= 8 B '
T 200} £ 0.5 8
2 < o e
& 5 N £
= n=45 E R E] y
2 100} 3 S = A =
2 r=0.56 I . 2 5
© SOl . = 5 0 2 5 10
€ = Tubular Wall Thickness = Tubular Wall Thickness
- (g2m) £ (pgm)
500 1000 )
Intratesticular T level (ng/g.t.w.) Fig.2 Correlation between intratubular/intratesticular
; androgen ratio and tubular wall thickness
o 80} ° i J.8C. <3 if; ;-. . o
E: . N ]EC 8% <8 cytosolﬁ}@t L 72, F7:Hik 800g i TEILED
o 0J8§.c. 8< pellet &g L, TEDGK buffer # iz ThE7F
>
g 00 4 XL, 4°C, 105,000g, 60 sMHIEILHED i % D
= C CLsE L7z L » % crude nuclear extract 43 & L
= 40 -
5 n=45 2.
£ r=0.14 cytosol, crude nuclear extract % %%, *H-DHT,
g 20 % - *H-methyltrienolone (*H-R1881) % legand & L, Bk
[=4 X N
- IZHISLAR TS L 72D C Cik % B v 72 exchange
=t ‘ : 912 T DHT-BP 5 K FAR # BI%E L, scat.
o e T8 T assay*9ic T BIW HIE L, scat

Intratesticular DHT level (ng/g.t.w.)

Fig. 1 Correlation between intratubular and
intratesticular androgen levels

BN androgen iR EERIGE F 5 & ORI 5T BEZ 1T\,
F5HI45 M androgen (RS RIE ML L 7o, Ze B EAH
Fphe(s) T (3453 % A DHT-BP B T WFARZHIE L
72,

K HEIFHR A B ISR 520 i L 72 col-
lagenase 35 £ ¥ mesh No. 100 % f\»72 two step
incubation system (2 & O #5502 5 BEL, 185 (28
ENCHZ LW AZ-80CH 7 ) = —THRFEL.

2) WEHE

(1)¥5#%E A T, DHT (intratubular T, DHT)$ X
U5 E A T, DHT (intratesticular T, DHT)

KB LSS R =y — 7 —I2TRERR L,
BEER Tk ~72 R T AMEVISTHRIZE L7z,

(2 #0%N DHT binding protein (DHT-BP)# &
AR

SrEEks I 2 TEDGM. buffer # Mz ThE7
4 XL, 4°C, 800g, 20 rMhELL, S H5ICLEE
4°C, 105,000g, 60 5@ L 0.25 % dextran coat-
ed charcoal (DCO)LEE L 724 D EFEHE R H 5\ (3

chard plot analysis i Cf##tESR (Kd) 80K
KAEAEAIE (Bmax) Z23KD7e.

B K

1. FHIEA B L UK BN androgen i B ) B4
(Fig. 1)

I NT EHERANT B L URBHENDHT &K
BADHT & DR 45 1B v TRET L 7225,
&2 FHE RS r =0.56, 0.14 THo7z. 2D LT
TICBL, BEOMHBEZRD S I & L) H#HENT
HNRETOREL H LREZIT 52 LHRERI N
7=

%8BT, DHT & b THEREE T % HH mean
germinal epithelium count of Johnsen® (JSC)5lI?
MET T3, LSRR SN o7,

2. FEMEEREORE (Fig. 2)

FmEREE D L, EHEEEORE A EMIZ
LZIriFElmoNT WD, 2 THEMEEREILE L
K5I A androgen IREE L OBGEME 2 FRES L2 $77%
bbb, HEHIEREDNEE T 1T leydig cell & 0 23S
n7T, $5WIIDHTOEWEERITHIEEIND
DT D E 72885 L D, intratubular/intrates-
ticular level ratio & ¥GHIEBEDIE S L DY EM & 2
72, T BASHAEEE (I A ) o2 BT Y 8 LV RIEEE

-
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Fig. 3 Effect of LH-RH analogue on plasma testos-
terone level, Johnsen’s score count and tubular
wall thickness
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Fig. 4 Effect of LH-RH analogue on intratesticular
and intratubular androgen levels

REE (OSM-D4) 2 vy, 50 ALl ok g i
DEIZFHEL, FOPFHETRL,

Z ORI, Fig. 2 12k L 72w < T, T,DHT
& b intratubulur/intratesticular level ratio & ¥
BREDE I LI EH BT 2 LA L7,
3. LH-RH analogue 5?2 (Fig. 3, 4)

RISLIRIE 3% 6 Blicxt L LH-RH analogue % 3
~4 5 A5 L, ZORi% THEAERE 1T, LH-RH
analogue DFEHEE I T 2 B A Rt L 72,

M TIZLIRD Z &4 Hh 5, 1.2ng/ml LIT & 207
IZAEF L7z, Ze 8 1.0ng/ml L _E i3 kit 4
Tholz, ERKRARIZ] SCTS5~6 & sper-
matogenic arrest DKEEZ 2 L, [RIM:ICKSHREEE §
FLRE % BT,

—%, ¥5%MN T, DHT (344 10 ng/gtw LIF, %
7oFEHIE N T, DHT 4 3 ng/gtw LI F &1 T &6
B, FWLET2RLE.
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B/F Kd  Bmax
0.3 (M) (fmol/mg.p.)
oo DHT 0.48 57.1
“*RI188! 0.56 11.85
0.21
Bound
dpm
i wils
8oood ©
3 o Sp.binding
T
6000+
4000+
2000+ Sp.binding
0 0.25 0.5 | 2 nM

Fig. 5 3H-DHT and 3H-R 1881 binding studis of
intratubular fluid and cytosol fraction in
case 8

PIEE D, LH-RH analogue #4512 & ) ¥ 8N
androgen 7" T3 2 &, HEHIEHN~EITT 5 an-
drogen LFMIZIKT L, B HEREL KT
LARHB L 72,

4 FEHIE N androgen IBFE & #5#I5S A DHT-BP 3
FUPARDEEM: (Fig. 5, Table 1)

Fig. 5IC67TAIVIIRBEEKBEICEIT S
intratubular fluid \ZH ¥ % cytosol 7HE|IZ 51T 5
binding study, 3 7% 4 % saturation curve B L8
scatchard plot analysis D #5% %/~ L72. DHT-BP,
AR & b 0.5~1nM 5 saturate &4, BiZ D Kd (3
0.48 nM, #%# 132 0.56 nM T# Y, Bmax (3% %57.1
fmol/mg protein 35 X ¥ 11.85fmol/mg protein T&
~72. 7% DHT-BP @ Bmax #3E# I2E VW DI3 A
RLEINTwB72bE#2 5,

RITHERIERMT T S 72 16 ¥53 % W T, 454
&M androgen {8 & ¥5#1% N DHT-BP 3 X1FAR
L OBRE#GET L7z Table 1 TH 545 T, DHT
& DHT-BP & 2 WA R DRI BB RS 1252
D LN -7, %8 DHT-BP (12 9.7~130.7 fmol/
mg protein i2& 54, —7F, cytosol AR ? Bmax
{2 n. d.~11.9 fmol/mg protein, crude nuclear AR
{3 n. d.~44.7 fmol/mg protein F#2® H 1, ARIZEY



182 (654)

Table 1
in 16 testes obtained from 10 patients.

FEHE N Androgeni FE OWFFEE 2

HAMELEE 33483 %

Values of intratubular testosterone, 5a-dihydrotestosterone, DHT-binding protein and R 1881 receptor

Case Side JeSiG: i DHT DHT-BP Cytosol R1881-R Nuclear
(ng/g.t.w.) (fmol/mg.p.) (fmol/mg.p.)
i3 R 2.1 0.2 N.D. 80.0 N.D. —
L 2.0 0.6 0.3 23.2 N.D. —
5 R 8.6 22 4 21.9 N.D. =
IE 8.8 29 3 30.7 N.D. =
3 R 8.7 25 3 14.4 N.D. =
L 9.0 45 5 10.2 N.D. =
4 R 8.9 120 37 13.0 N.D. —
. R 9.0 85 13 9.8 N.D. —
L. 8.9 111 27 Kt N.D. =
6 R 9.1 12 0.8 53.0 10 29
I 9.3 19 1.4 26.8 9.6 44.7
7 R 8.7 32 3 57,1 11.9 29.4
8 L 8.7 47 5 50.1 8.0 15.8
5 R 6.5 0.1 0.2 59.3 N.D. N.D.
L 6.4 0.1 0.2 il I N.D. N.D.
10 * R 5.6 0.6 N.D. 130.7 N.D. N.D.

L Tl3 cytosol & 1) crude nuclear extract (2% < 72
HHENEZ EHHHL 7,

%72 DHT-BP i2>WTHELkD 55113, * FITRL
72 LH-RH analogue £ 5%\ T, FHEWN T,
DHT o# Ml L » LICARIZ2FIn. d22 L7
%%, DHT-BP (3 23.2~130.7 fmol/mg protein iZ&
L, SHUEARDP n.d. THSHZ L LD androgen
binding protein (ABP)T#H %5 £ & 2 51, ABP (I
androgen "R TH->TL, FPIRGFAET LI L)Y
RS 7,

z =

Sy MZBIFTAMEHYT, FSHETo®EIERIC
kD, ABP# sertoli fila TEAEIN, TEMHAL,
KA NICB 2 TIREOHAE 217, KRz
BT L E & LIS, R E 2 KR R RS TRATL,
W ORRICLEET oL bl T,

* PRGN T, DHT I2B L T TH 525, FHE
HNT RN T & DOBIZREMEL RS i, WS
AT i3 leydig #ila kL D w22 NR T DRsBEE %
15 AL, —F, FEMEANDHT AR
MDHT - »Eizi3ME A LNT, T2 Lid
S NTT R SFHET 5 Sa-reductase®

* LH-RH analogue treatment

IODDHTICEERINIZL2RETLLDTH B,

RIS REDE I OMBETH 505, NEESRSE
DIEHEEE 3K TR PR E IO, E 3
Tzl monTwsb, WHRMET X leydig #lfa
L), BELEIC L) REHENICEITT S
LnubhTEY, HBHEEINEDZEL 2T 5 nhE
WhEz bbb,

ZC TSN T, DHT EHEHEEBEDE S Lo
REHPE IO WTHRET L72hY, FHLORBTITE -
K BN SN o, R ENBRTHE
HIERED IS I3 A H 115 b, KEHE P T, DHT iR
B LUK BRI 25N Tnwd I, E56IC
LH-RH analogue %581 & & 11 5 3 BH 2o A HHE BE
BE S & O FHEREENADLNL I L E2ZRET
5 x, S EEDERARES e WIR D, FEHIE N
~N T,DHT OBTIZMEIN LWL D EE R D,

—%, EMZBITBABPOKT, ZoWHE
b % #9 1 '& (3 testosterone-estrogen binding
globulin (TeBG) & kb E S, 4 FR & LIHIFE LT,
FEHECHMLTHBY, bIPICDHTICHT iR
HEMA2AABPOEBEVWDATH B, 7272, con-
canavalin A sepharose # ffi\»7z affinity chromato-
graphy (2T, TeBG 3£BEREINLH, ABPIZ
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EEIC LR I ez, TolEICEDA
B P o purification 77T\ %%, L L, AB
P & TeBG 2 IEHICEHMUL TWBZ LIFFEETHY,

ZDZ Lh»HABPAMGEHF D TeBG LEEE, an-

drogen O carrier protein & LTHOMEZHE LT3
ZELEZLNS,

#F% 59 LH-RH analogue 1% 5- % O¥BIZHB1H 5
BRET, M, KRANEB L ORHE N T, DHT ik
DEWRLALTFIZL 22 53, DHT-BP 3754 L,
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Study on intratubular
androgen levels,
report 2

Teruhisa Ohashi, Shin Irie,
Yozo Ohashi, Masato Furukawa,

FEHI N AndrogeniB FEE DR FEEE 2

HAESE 334%3%

Yoshitaka Yamashita, Atushi Nagai
and Hiroyuki Ohmori

Depatrment of Urology,
Okayama University Medical
School, Okayama, Japan
(Director: Prof.
Hiroyuki Ohmori)

Both intratesticular and intratubular androgen
levels, testosterone (T) and 5a-dihydrotestosterone
(DHT) levels, were determined by radioimmunoas-
say in 15 patients with prostatic cancer, 13 with
varicocele and 57 with male infertility. Moreover,
intratubular DHT binding protein (DHT-BP) and
androgen receptor (AR) were also investigated with
exchange assay using dextran-corted chacoal in
some of those cases. The results were as follows:
1) Slight correlation (r=0.56) was present between
intratesticular T and intratubular T. This data
considered that intatubular T was affected by
endogenous T secreted from leidig cells.

2) No significant relationship of intatubular T and
DHT was present with the thickness of seminifer-
ous tubular wall.

3) Both intratesticular and intratubular androgen
levels decreased significantly by LH-RH analogue
therapy, and AR also decreased below the sensitiv-
ity, while, DHT-BP was detectable. Therefore, it
was suggested that androgen binding protein might
be a intratubular carrier protein as same as
testosterone-estogen binding globulin in circulating
blood.

4) The crude nuclear AR was higher than the
cytosol AR in 16 testes obtained by orchiectomy
from prostatic cancer patients.

Therefore, it was suggested that intratubular an-
drogen and AR might play a role on human sper-
matogenesis.

(%At BRI 62 47 H 27 H)
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Makler 2 E# & Improved Neubauel Hemocyto meter THi-FiREE B L SR ICHO W THE %
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hemocytometer DRI T P <0.001 DA FEHHR % i8d 7278, —f%ic Makler HEMBA &M Z R TI55H
L7z EEIEIZE T Makler B E# X Hemocytometer D TP <0.001 Of &2 T Makler H
EBHEL THHBY H B, R T4 K45 AT HMEEL Makler HEBOM TIIAEEIZALN L

ST
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(Jpn. J. Fertil. Steril., 33(3), 657—660, 1988)
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RN T2 Makler EEBEHER LD LRITHH
L Tv»5 Improved Neubauel Hemocytometer &
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ST EREE 122\ T3, Hemocytometer & U Mak-
ler & & #% T @ £, E &) F 12 5 v T (3 Direct,
Hemocytometer, Makler % 8% Tl E Heiz L 72,

® R

Azoospermia Z K< 32 &I O\, #ithlic Mak-



186 (658)

Makler 32 5E 8D i F 25k

Hemocytometer
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r=0.8749
Y=0.518+1.211X
| t=6.2582 DF=12
P<0.001
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A statistical comparison of three methods for
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Comparison between two
methods for the measuring
of human spermatozoa

Hidetsugu Hayashida, Kazuhiko Ishizu,
Gen-ichiro Yamakawa, Riichiro Isoyama,
Hiroshi Takihara and Jisaburo Sakatoku

Department of Urology,
School of Medicine,
Yamaguchi University,
Ube, Japan
(Directer; Prof. J. Sakatoku)

Two methods for the counting of human spermat-
ozoa were compared and evaluated. One method
was the Improved Neubauel hemocytometer and
the other was Makler counting chamber.

The correlation coefficient of sperm count was
very high.(r=0.9344) In many cases, however, the
count of Makler counting chambre was than that of
homocytometer.

In sperm motility a significant difference was
seen between Makler counting chamber and
homocytometer, (P<0.001) But a significant differ-
ence was not seen between Makler counting cham-
ber and ordinary slide method.

(A BEHI62 4510 A 13 H)
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One-Layer Microscopic Vasovasostomy
for Obstructive Azoospermia
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(Jpn. J. Fertil. Steril., 33(3), 661—667, 1988)
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One-layer microscopic
vasovasostomy for
obstructive azoospermia

Hidenori Sumiya, Hideki Fuse,
Masanobu Takahara, Hiroyuki Ishii
and Jun Shimazaki

Depertment of Urology,
Chiba University
School of Medicine
(Director: Prof. J. Shimazaki)

Haruo Ito

Department of Urology,
Teikyo University
Ichihara Hospital

(Director: Prof. H. Ito)

We herein report the twelve cases of obstructive
azoospermia, eleven cases; postvasectomy, one
case; bilateral vas ligation by inguinal hernia opera-
tion twenty-eight years ago.

Pastoperative fertility status was not predicted
by sperm concentration after vasovasostomy.
There was no positive correlation between the
duration of obstruction or the presence of sperm in
vas fluid and the success rate of vasovasostomy.
Better prognosis was obtained in the patients with-
out sperm granuloma and with obstruction at
straight vas. Therefore vasectomy should be perfor-
med at straight vas.

One-layer microscopic vasovasostomy was
recommended for obstructive azoospermia.

(ZAt 62412 H1H)
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EFFECT OF PORCINE KALLIKREIN TREATMENT
ON MALE INFERTILITY

Masayoshi YOKOYAMA, Osamu KAMEI, Hiroshi SEIKE
and Masafumi TAKEUCHI

Department of Urology, Ehime School of Medicine

Abstract: Twenty-four patients with male infertility were treated with porcine kallikrein

tablets. Seminal kallikrein activity (KA) and concentration (KC) were measured and compared to
the values of seminalysis. In 10 patients, KA and KC were measured before and after the
treatment. KA and KC were significantly correlated to the motile sperm density prior to the

treatment. The kallikrein treatment improved the seminalysis and fertility in spite that it did not

enhance KA and KC in seminal plasma. These results suggested that the oral kallikrein treatment

improved fertility by a certain indirect way such as improving testicular blood circulation.

(Jpn. J. Fertil. Steril., 33(3), 668 —670, 1988)

Introduction

Kallikrein, which was reported to be effective
for improvement of the sperm motility in vitro®,
has been used clinically for the treatment of male
infertility. Many clinical reports indicated that
porcine kallikrein tablets improved sperm den-
sity, motility and fertility?>~"”. Some investigators
believed that the kinins generated by kallikrein
played some important roles in fertility®. How-
ever, the mechanism of improving the seminalysis
by kallikrein treatment is not clear because it is
unlikely that porcine kallikrein would be
absorbed and secreted to the siminal plasma
through the blood testicular barrier in the natural
form. In this study we measured the kallikrein
concentration and enzymatic activities in seminal
plasma of 24 cases with male infertility and
compared them to the values of seminalysis. In 10
patients, we measured the kallikrein concentra-
tion and activitizs in the seminal plasma before
and after the oral kallikrein treament.

Materials and methods

This study includes 24 patients with male infer-

tility. Seven (<5mil.) were azoospermia, 7 (5-
40mil.) were oligospermia and 10 were normosper-
mia (>40milion). Mean ages were 32.8 +4.0 years
for husbands and 30.6+4.1 for spouses. Two hus-
bands had high ligation of spermatic veins more
than 6 months prior to the initiation of kallikrein
treatment. Six wives had mild gynecological
abnormalities, 4 of them had endometriosis, one
had menoxenia and one had uterine insufficiency.
Kallikrein® was orally administered to 24 patients
with male infertility at a dose of 90 or 120 KU/
day for 16 weeks.

Kallikrein concentration was measured by
radioimmunoassay using purified human urinary
kallikrein and antibody kindly offered by Dr.
Nishimura (Department of 2nd Internal Medicine,
Ehime University).

Kininogenase activity was measured by SRL
with radioimmunoassay using antibody against
bradykinin.

Results

The kallikrein concentration and activity in
seminal plasma were measured in 24 patients
prior to the kallikrein treatment. They had a
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Table 1 Values of correlation ratio between the
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Table 2 Change of seminalysis after kallikrein

parameters treatment
VOLUME CONC. MOTIL. ANOM. MSD before after significance
KC  —=0.200 0.462 0.038  —0.073 0.563 * volume 2.12+1.08 2.13+1.02 n.s.
KA —0.126  0.497 0.099 0.092 0.593 * conc. 36.01+28.8 47.1+29.5 n.s.
* indicates p<0.05 anom. 71.0%£20.9 66.2+27.2 n.s.
KC and KA correlate well (r=0.812 p<0.01) motil.  35.8+22.3 43.6%25.4 n.s.
MSD 13.1+10.2 25.5+23.1 *

CONCENTRATION ACTIVITY
(ng/ml) (ng/ml/min)
400 14

(3,5710)
300
//
2001 0.5+ k\
N e

100 \\%

5 ——

Before After Before After

Fig. 1 Concentration and activity of seminal kallikrein
before and after the oral kallikrein treatment.

significant correlation to the motile sperm den-
sity, while they had no significant correlations to
sperm density, motility or abnormality (Table 1).
The kallikrein concentration had a very close
correlation to the kallikrein activity measured
with radioimmunoassay using anti-bradykinin
antibody. (r=0.812, p<0.01)

In 24 patients who had kallikrein treatment
showed significant improvement of motile sperm
density. Sperm concentration or motility ratio
were also improved although statistically not
significant (Table 2). In 10 patients, kallikrein
activities and concentration in seminal plasma
were measured before and after the kallikrein
treatment (Fig. 1). The kallikrein concentration
and activity failed to improve significantly after
the kallikrein treatment except for one case, who
showed marked increase of kallikrein concentra-
tion and activity after that. There was no correla-
tion between the response to the treatment and
the initial seminal quality.

* indicates p<0.05

Discussion

Following the report by Stiittgen that oral
kallikrein treatment increased sperm density in
oligospermic patients®, many clinical reports
have confirmed the favorable effect of kallikrein
treatment on male infertility. However, the role
of kallikrein-kinin system in male genital organ is
still unclear in spite of many experimental investi-
gations. Saitoh reported that seminal kallikrein
concentration seemed to have positive correlation
to the sperm motility although azospermic
patients had significantly high kallikrein concen-
tration in seminal plasma'®. Our data confirmed
that kallikrein concentration and activity were
positively correlated to the motile sperm density
in 24 patients.

In this study 24 patients were treated with oral
porcine kallikrein. The motile sperm density,
which seems to be the most reliable marker for
male infertility, improved significantly after the
treatment as well as in many previous reports.
The kallikrein concentration and activities, how-
ever, did not change significantly after the treat-
ment. This implies that the kallikrein given orally
might have no direct effect enhancing the seminal
kallikrein content but have indirect ones on the
function of male genital organs, possibly improv-
ing testicular blood circulation'”. As the number
of cases were small in this study, we could not
have any answer on the question about the indica-
tion of the drug, i. e. what types of infertility
would respond well? We hope that the kallikrein-
kinin system in male genital organs would be
clarified more definitely in the future and that
appropriate criteria for the indication of kalli-
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krein treatment would be applied.
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7z R L, ZORBREE2RE Lo THR
55,
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THERFWRBFHIR T 2 FIRISORIE L, HRlt
FFAGLRE & 2 L7283 26 (&2 A & L7, 44
FREIZ BRI L 72,

SNINT sy JRANTZ Y EXL72)20mg
2 HIEG L7212 Bi%5 L, 5 Ao R,
s LH, FSH, e 2%», A ATFo B L
VLR b7 UF—HOE#Z Bt L. ik,
5 HU EZERR & ¥, HFIEICTERIRL, F|iRI2 309
ik, ML, mrh AL E AEDORIEIZZ

NFENHLH “¥#" ¥ +, HFSH “%#H" %
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FARHERAEIC L DFHME L 72, FHBLU0EHD L
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1) 4Fl S 260 L ) 41k E TS L, Y 32 i
CTh-r

2) #EIEL D RIEE TOMM 1 18 2 H 25 110 °H
THY, FH8»ATH-72.

3) PRGN R - R IR 10108/ ml Ko &
JE ZHEFREDH* 6 7, 10X 10°~30X10¢/ml o> rh &g
ZHETFIEDT T 171, 30 X10°~50 X 10°/m] D8 ZHEF
FEDABITHY, EFERBTREDLOFIFEHED
Lot EEERE, RISECHHLTEY, 50
%LU EDIEFE#IFEEZRL2LDY 4 HlH-72(Table
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Table 1 AFERTHE IR
T iRE
*IQE!;;F ( X IOG/ml) . )
5§§ﬂ ~10 10~20 20~30 30~40 40~50 5000 | &t
3’3
(%)
~10 1 2 1 4
10~20 1 1 2
20~30 3 1 1 1 6
30~40 1 1 2 5
40~50 2 3 5
5010 I 1 1 1 1 4
at 6 6 1 3 1 9 26
Table 2 i W #h R
RRl=3 )
: i LA I
30X 10°/ml L4 |- 30X 10°/ml A N
%%} _ 4 1 5 2
R 38.5% 23.1% 30.8% 19.2%
4% R 1 ) 0) 5 ) 3 9.2%
$%] _ 1 8 9 17
| IRk GERE
AL R 7 2 9 4
1l 13 13 26 26
Table 3 AWEHE L i RV E il
LH FSH FAMRTOry  TmZrFr AT VF-N
ij [ 6.36+1.19 [ 8.65+4.03 [ 4.424+1.39 [10.04+3.83 [18.86+6.54)
UCERE N.S. N.S. P<0.05 N.S. P<0.05
1228 | 8.82+3.42 [ 9.98+5.04 [ 9.45+2.64 [ 9.82+3.93 [32.714+12.53
N.S. N.S. P<0.05 N.S. N.S.
i0] [ 6.65+3.78) [ 9.33+4.25] [ 6.29+3.28] [11.18+5.20) [17.69+£7.54 |
JSFERE P<0.05 N.S. P<0.05 N.S. P<0.05
1248 [12.30+8.46 [13.59+9.90 [10.29+3.91 [11.11+5.28 [30.88+11.37
i) 5) IBIERTR D RIVE AL EFEhE - ¥R LH,

4) EHERGE W TFIREICB T AR, K RE
30x10°/ml LI Eo> 13 Blod 5 & 4 (Flh5gsh, 10 H
hThY, 55 (39%) HekE L7, 30x10%/ml
Ko 13#ITIE, FhENIFIBLIU2HTHY,
SEHE 3 (23 %) TH - 72, EFEENFRIT 26 1
5 (19%) @b ohekE L7z (Table2), 11
IZFEDMRE 27205, W TIRES SOMEERE (12
AETH -7z,

FSH, 7a3 75 B LU R b T 24— EIS,
WD RER L JEUGERE L ITER AT o T2,
72 2T oA, SCERO N B E
R~L72 (P<0.05 (Table 3).
EERILHESSED LI, SELZ LT
{ Zer otz BT 26 Fld 22 51 (85 %) Db DAY
ERL, EEEENC L, AEICER L2 (P<0.05).
WERICC 5T, EEHEHTE YV LA-Z ALD,
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e —— Y EH(n=8) e —— % & H(h=8)
LHf#& - JEHER (N=18) FSHf& - - Y EH (n=18)
miU/me miU/me
A0 0F
0} 7 a0}
ax /'}"/A‘ T a z
af e I f i
7,7 & 1 I
! i
I
i |
I ]
I |
; i
. 15} i
i 8.65 .
i £4.03 3
I k4 13.57
| 1230 * | +9.90
O *8.46 1
1
¥, |
- 10|
s 5
5 L
0 Sda 4 5 . N u S ; s i N
sy 128 * P<0.05 e 1258
Fig. 1 &EEHi% o Mmh LH fin 4 8) Fig. 2 ¥R Mrh FSH il 288
M —— % % #(n=8)
7059F 18 -+ JFYEH (n=16)
ng/me — Y & H(n=8)
W0 e o-- - JRABH (n=18)
FANATOfl
Sﬂ’r:- ng/m{
2F 2 o
15K,
+3
10F
5k
0 — . P .
TRREE 128 TRRERT 1228 % P<0.05

% P <0.05
Fig. 3 WEHiGomy 7 a7 7 F AAin%EH) Fig. 4 #&¥Hi%OMb T 2 b 2 7 0 AHNEH)
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me
IRMNSCHA—ILE — 3% % (n=7)

pg/mi " IRgER (n=16)

32.71 =

w

Ormmm ey
I+

Fig. 5 BRI MY T 2 + 5 ¥4 — Lo 458

HatIE EZE I3 - 72 (Fig. 1).

BEEATF S HIAO HEREE D L D 3UEER 25
Tedr otz BEER 26 b 21 61 (81 %) A*F S HAK
D ERE A, EG, ERERTHRED LA O
»WRTH-72. (Fig. 2).

7’a 57 F AL, BRI K AEED L5
(Fig. 3).

T bZATF O, HRE RED 2% -
72(P <0.05), &ERENIZ ) »iRTHEE, Sv kA%
A72 (Fig. 4),

IZFFVF—NEDL TR M RAT B A LR,
BFEBABIC LA L2 (P <0.05), St kX
ER L IR LD~ (Fig. 5).

6) BIMER @ 1BIICKEDORE® A72H, fhICEE
LD ERLEIST,

I

FRRES T AEED WL e LT, MR
T FroErofifThbhbbh CGiwv L hCG,
hMG H & WEED TF F F o By 2 @b 5 G5
Hb, BEELTUL, ERLIIMZR ey AlD

JIUEYEXRT 7 2 Ik BERMES T AMTIED RHE

+12.53

0.88+ *
11.37

AR 128 % P<0.05
*% P <0.05

HAESEE 33%3 %

VLV ER VT2 ohRALNTER, 720
BByEXL 703, HKRTEHOVE7 Y —EHic
IR barrHBnIT Ry s LA L TEA
T B8, FAHTT 47 74— F Ny 7R IRE

L, IF FhvEroaiWzEsd, Tk ) AT
BEDENLZAMT I L1429, LrL, 72>
BByEXL 7z AKICZZ by B SH D,
KBS T3, SR CECREL RTT SN
Twa?, 4, RALIZVEIETXL 7 2103,
Rtz 2 bar HTHY), ZoO(ERBTFIE, 7
IUBIEX 72 LERTH B, TR by
AEHDEELY, J 2 I 7 DAY E
ZH6NTWaE,

1976 4%, Comhaire®#®, (3 U TAK %2 H - 4L
FEIC R A, Bl e mis L7c, 20tk L AHID
Al T WG ST S22, HERF
LikERI % LITTMETE IR TH -7, L 2
2 hiil, Torok 5'%10%, ARHlO R TR 1T
W, FOMBEEAEDELSIELTEY, 414,
EE T HEN R TIHMET 208> H 59 .

ARFNDOHELRL, 20 mg& 35 LDH %2 <, LH, FSH,
FRMPRTFRBUYBIVZZ NS VAL TRLE
e s & 3N T 5120, HEEI L AF] 20 mgfk 5-
T 80~90 %D fElhs, 2N b HRIVE AMED EH-2 A7,
—%, 5mg 10mgTH HRILEAMADOEENZ, 20 mgD
BALEDPLTVWETIHRELH N, Bl G RIS
WTIE, A% LICKRITZ2ET 5.

AR FMEF A HEED T+ F b o ey o b5
ZHBHNDTLHZ WL FSHOT TIZEAENFIL,
A ROWREIZYED LW EBbL S, ARFITD,
b TFF b o EroEeBlickERi o
A2 DIV, TRt ERLT
WA, EASHEREREES LD @ETH DL L ELS
NN T, 2D & LARFDERGNED D70 WIE K
LBRbNB,

BEREI T, WHIERIICT A R T 8 AR L
D, EREEEEOWEE AT, D L) wHlL, T
2R AT B ORI EREEREEE IS LT3
AHEMEASH D, AFICLH2EINT A PR TRID
B, SRR ES R LD BbN S,

Schill '3, A2 EMTEYS-L, F SHOKRIE
AL WHICEIRITROKEE AL LTS, £
DER 2L TN LTS, AHFIL, #HEL
Vb I R, £ EECOAKE S E
e, ZFNATRKRAIZE L Y O F S Ho s it & i
T3, b ) HilastEEE 5 T Tw» AT, AAH
I2X 34 e EropEmE A 2wz, FSH



MEFI63 47 H 1 H

DFWHHFIINTEEE LS, k)L
) SR OREREIS L 72T, SO UCENITE O
Zevs, —%, ABRElom, FSHORIGME Lk
TR OGS L IR E AL VET L0, HDH0II
Wiz, FSHOKIGHD L L DI ROueE
FHETHLNOLHND, BRANKE—2 LG\ 4
%, SLICKFEAEZET 2N EEbILS.
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DT RENREE A2 LD 31 %, HFEE
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Treatment with tamoxifen
citrate in idiopathic infertility

Hideki Fuse, Masanobu Takahara,
Hiroyuki Ishii, Hidenori Sumiya
and Jun Shimazaki

Department of Urology,
School of Medicine,
Chiba University, Chiba

HAESEE 33%3 %
(Director: Prof. J. Shimazaki)

Twenty-six cases of idiopathic male infertility
were treated with tamoxifen citrate (20mg oral
daily).

Sperm concentration and sperm motility im-
proved in 319 and 19% of the patients, respective-
ly.

Only one patient impregnated his wife following
treatment.

Patients with low basal plasma levels of testos-
terone tended to respond to the treatment. On the
other hand, patients with elevated basal plasma
levels of LH or FSH did not respond to the treat-
ment.

During the treatment, the plasma levels of LH,
FSH, testosterone and estradiol were risen signifi-
cantly. But the plasma levels of prolactin remained
unchanged.

(Zf+ :BBRI62 412 H 11 H)
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1. REEATICE T 2H0PE DO#E
—EREE - JPAaTR - R LH BIE DLEB
R R F - SR AE - WIRIEA
il i - BREBLAD
Gk AR EE o i)

ASRHEIN 2 A 3 2 AT 13 R KT L, JRI0 A
#%lzbrz->T, SEERSE (CM) - Ifafk - R+ LH
BE*E=%—L, FMEETLOERE E THIN%E
THRIL 5 % 2MEt L7,

QUIlaft #lE7o—7I1c L 2 EADEET, £
FlHEn 2R T &7, Lo L, IiaiELoRiE OO
HafRid 16~27 mm (F¥521.3 mm) 12 XKUY, IfgsRo
ATIIHINH O TRHOH L WHA L H -7,

@CM : RF¥DREFITHRINFT, AR FE dh 2R
L7275, #EId 3 ~ 4 HAEID 5 CMOZELA ke 3
720, MIBZICHEIT 22 TRITELZWEAL Z
Mmooz,

@R L HEE (MS 8001) : €/ 7 o—FNdifks
w7200 L HIBERIERE (MS 8001) #IKH L
HgEHZEICRRHL, FRREZEHJE L2 28
Iz B TIMEIE LRI H I2EM 2 LHiEE D F5
22D, HEINDTRIAHEETH - 72,

WA TFER L TFERICE D RBRDE=
7 —Tlt, FIEEDIEFIZBE THOABIIRIO L H
D ER-DBREDRET H - 72,

2. Organon LH Color %R\ 7-#H9D F- A= D
LT
HAT - HOHES - BE—A
Prigshis - RErsF - B0 &
SRERER (BRI A fir )

AEESEIC BT, BRINER & ERICHEE T 2
IO TEELETH S, Shlbibili, &
EOOHENENZARTHET S22 Lic X ) fHIC
IR LHZRET 52 EHTE 5 YIVELf RIEHIE
FrHW TAAST /o LHA T — 2T 58
SR B2DT, Z DERIRIEIEIS W THRET L 72,
AR¥x o b OBHEEIZS0IU/L TH Y, 30 0 THE

ARETH L. AIHB LA I DEITTEDIWA 17
Hy 2T SO IR 28147 2 BLEHHRIL, A%
MZTHELSA S v oofaEe Lz, P LHY
—V#RLIZHDLHA 7 —DBIERIIH, YDk
TIIERT0 £ %2R L, &FTIZ 100 %kt e R L
7. PRONRERA R THIT 720K X o ML BHIE
3, ANTIRKERITT 294 I 72ET S 2
THHTH ), FFICSERET WA SRIEDN &
E255L) LREFIIBWTIIFEEITHERTH - 72,

3 .EHiE RIA RIS L 2 M E,RIE & ¢ DEBERY
BR PR HYARET
] BlaL - FEFEA - JTILEEME
JE B0 IR - BOREA
(BEISK PENR)

B/F 431255 Lo 2 32 © €9, incubation (2
STCTIMEMI LAE L e nwF = —7RHEEZ T
EEHERELY LoFEEm AP R b5 oF —
JVIREE, IEHTRFA B X IVF-ET 285
Z b7 Ud = VIRE R RIE LRET L7,

1EH AR B » THEINEER 300pg/ml ) peak
Zon L, GEARTZIEE &0 ERE U ATARARHA IS 1359 28
ng/ml 7R L7z, 2 HUARERIE & DM 3 I0ia A &
B THBEREKIZAFN T =0.92, T =0.91 &
BVl /R L, IVF-ET @ 2 fEFITlZMbP =R b5
DA —)VIBEZINERE LI L, HRIREIC 2
NZ 1 800pg/ml, 3000 pg/ml ? peak %7 L7z,

4. HIRKERICRID 2 R HIHIRIE
55 1520 o I O 31 RE
BEEN R LK - fRnx
(1 SR TH R P R Jer)

AR Y DIz b, BHEICE S TEMTHLH
LAVIEASEEIN TS, 2bdrbsT, [HE
IIHERE S NS, BB L WO BRI, BHMERICRIREL
TWARYEHRISERRT 2L ) —2oEENHE
ABH ST, FNTHRNIL>TWEDTHS.

F) oo SERIEREIC & ) AEIR O MER IR I L 72 JR A
ANHOEETRERER 2 A5, RIERAEEN 12T
HBIA T4 A5 A TR, BERICHEEI T
LEDPERE L.

BBL724FDT XTI, HHLATKDIEAED
HEEZH» b 5TMLRZHHIT 23504 74 A 54
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KRGS EOWEL L FOEEIZTOWT, com-
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ZbaRa—7E#HTHE L, A beRKa—7
{2 200msec. 5 MBI & L7z, Z0#%E, LTz &
DR S L T 57z,

OF5 TRt 3 IR Rk e T 51203
10 72 8T 5,

@ CASA k2 F o R —7"THIE L 724 7l #hnk
FITIS R B CAERBE (1 =0.787) % 5.

O FEF D ILEN: 12D W TS, WRIEEOM T,
MRS SN G -72 (r=0.318).,

@IEREHEONE T T (R FoR2a—7) »
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7z,
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24.9 microns/sec, LI FO¥ TR ENEREETH - 720l
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R &L FIEREm*, FBE R AER L 5 —)

1984 410 A & 9 1987 4£ 9 H T 3 RN M bk
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