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IMPROVED RATES OF SPERM PENETRATION
IN VITRO OF PIG FOLLICULAR OOCYTES
MATURED IN CULTURE

Taku NAGAI, Koji NIWA and Akira IRITANI*

Department of Animal Science, College of Agriculture
Kyoto University, Kyoto 606, Japan

Werner LEIDL

Gynaekologische und Ambulatorische Tierklinik der
Universitaet Muenchen, D 8000 Muenchen

Abstract: The purpose of this study was to establish an in wvitro fertilization
system in which high proportions of sperm penetration will be obtained. Boar epi-
didymal spermatozoa were preincubated in the isolated uterine horn of an estrous gilt
for 4h at 37°C before introduction into medium cotaining ovarian oocytes previously
cultured for 28 h. At examination 20 h after insemination 48.3 % of the 563 oocytes
in total had reached at least the second metaphase. The proportions of the oocytes
penetrated were varied with the number of spermatozoa in the fertilization medium
containing about 10 oocytes. The proportions of the oocytes penetrated under different
sperm concentrations, 200, 100, 10, 5 and 1X10‘/ml were 75.6, 73.8, 47.9, 46.6 and
5.4%, respectively. On the other hand, high incidences of polyspermic penetration
were also observed ; they were 81.4-82.2% by insemination at the concentration of
spermatozoa, 200-100X10‘/ml. Transformation of the heads of the penetrated sper-
matozoa varied with the maturation stages of the penetrated oocytes. The heads of
the penetrated spermatozoa into the oocytes at germinal vesicle stage had been still
remained unenlarged, but they transformed to the enlarged heads or to the pronuclei
when spermotozoa were penetrated into the oocytes which had been matured to the
second metaphase. From the results of the present experiments in which constantly
high proportion of sperm penetration, more than 70% was obtained, it may be sug-
gested that this in vitro fertilization system could be used as an assay system of zona

pellucida antibody which has cross reaction with porcine zona pellucida.
(Jap. J. Fert. Ster., 28(3), 313-318, 1983)

Introduction

The maturation of follicular oocytes in cul-
ture followed by sperm penetration in vitro
has been reported for the mouse!%¥ | rat*?®,
hamster®, guinea pig”, rabbit®?, cattle'”,
pig'”, and man'®»'®., In our previous pa-
per'?, it was suggested that the higher pro-
portion of oocytes penetrated by epididymal
than ejaculated spermatozoa could be ob-

* Reprint requests to A. Iritani.

tained. The present experiment was to
reconfirm easier capacitation of epididymal
than ejaculated spermatozoa in reproductive
tracts isolated from estrous gilts and to ex-
amine the relationship of the penetration
rates and sperm concentrations in the fer-
tilization medium.

Materials and Methods

Preparation of oocytes : Ovaries were re-
moved from prepubertal gilts weighing 80-
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100 kg at a local slaughterhouse and returned
to the laboratory in saline at 35°C within
1h. Oocytes at the germinal vesicle stage
were collected by puncturing follicles which
had diameters of 2-5mm. The oocytes with
cumulus cells were washed twice and each
10-15 oocytes in a spotted medium were cul-
tured for 28h at 37°C in an atmosphere of
59% CO; in air in 0.4ml modified Kreb's-
Ringer-bicarbonate solution (modified KRB
containing  94.6 mM-NaCl, 4.78 mM-KCl,
1.71 mM-CaCl;, 1.19 mM-KH,PO,, 1.19 mM-
MgSO,, 25.07mM-NaHCOs, 21.58 mM-sodi-
um lactate, 0.5 mM-sodium pyruvate, 5.56
mM-glucose, 4 mg crystalline bovine serum
albumin/ml, 50 pg streptomycin sulphate/ml
and 75 pg potassium penicillin/ml) covered
with warm paraffin oil.

Capacitation of spermatozoa : Testes with
epididymides were removed at a slaughter
house and returned to the laboratory. An
incision was made at a portion of the cauda
epididymidis and epididymal spermatozoa
from an opening of the epididymal duct by
air pressure from vas deferens using 30-50
ml syringe. The epididymal spermatozoa
collected in a 10 ml test tube were kept at
room temperature for 3-26 h. About 20h
after collection of spermatozoa, they were
washed twice with m-KRB solution and 1 ml
of the washed sperm suspension (4Xx108
cells/ml) were preincubated for 4h in the
uteri from a gilt which is in the follicular
phase. The preincubation period was based
on that known to be required for capacita-
tion of boar spermatozoa (Iritani et al.,
1978)'. The volume and the number of
spermatozoa incubated were 1ml and 4X
10® in a uterine horn. After the introduc-
tion of spermatozoa, the cervical end of the
uterus was ligated, and the uterus was kept
in saline for 4 h at 37°C. After incubation
the spermatozoa were recovered by flushing
the uteri. Contaminating blood cells and
epithelial cell debris were removed by cen-
trifugation at 150 g for 5min, and then the
spermatozoa were washed by centrifugation
at 500 g for 10min. The motility of the
spermatozoa was poor when they were re-
covered from the uteri, but it always im-
proved after washing and was motile 20 h
after insemination.

Penetration of pig oocytes in vitro

HARESWE 28 % 3 5

Pertilization and examination of oocytes :
The volume and the number of spermatozoa
introduced into the 0.4 ml medium contain-
ing about 10 oocytes were 5-20 ¢l and 1, 5,
10, 100 and 200 10*. The oocytes and sper-
matozoa were cultured for 20h at 37°C and
then the oocytes were fixed for 4-5 days in
25 % acetic alcohol at room temperature and
stained with 1% aceto-orcein by phase con-
trast microscopy. Those undergoing fertili-
zation according to the criteria shown in
Plate 1 were identified.

Results

As shown in Table 1, 273 of the 563 cul-
tured oocytes in total (48.3%) matured to
the second metaphase when they were ex-
amined 20h after additional culture with
spermatozoa. High penetration rates. 73.8-
75.6% were obtained when they were in-
seminated with spermatozoa at the concen-
tration of 100-200X10*/ml. The penetration
rates significantly decreased with the de-
creased concentration of spermatozoa in the
fertilization medium ; they were 46.6 and
47.99% when inseminations were made at
the concentrations of 5 and 10X10/ml, re-
spectively. Insemination of spermatozoa at
the concentration of 1X10‘/ml resulted in
an extremely low penetration rate, 5.4%.
As can be seen in Table 1, generally high
proportions of the oocytes of polyspermic
penetration were observed although they
decreased from 81.4-82.2% to 58.3-63.2%
with the decreased penetration rates.

Table 2 shows the detailed conditions of
the penetrated oocytes. In most of the pene-
trated oocytes at the germinal vesicle stage,
sperm head had been still remained unen-
larged. On the other hand, sperm heads
were swollen, enlarged, or transformed to
the pronucleus in the oocytes in which nor-
mal GVBD had occured, reaching metaphase
of the first or second meiotic division. For-
mation of male pronucleus was observed in
the 74 oocytes (28.5%) of the 260 penetrated
oocytes in which condensed female chroma-
tin or female pronucleus was found.

In the oocytes with polyspermic penetra-
tion, the number of permatozoa penetrated
into an oocyte varied with the concentration
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PLATE 1

All eggs were fixed 20 h after the introduction of spermatozoa preincubated in the isolated

uterus from an estrous gilt.

Fig. 1 An oocyte at the metaphase of the second meiotic division fixed 28 h after culture,
showing first polar body (PB) in association with a metaphase plate of chromosomes.
X 700.

Fig. 2 An egg at the germinal vesicle stage (GV): A slightly swollen sperm head (S)
is seen in close association with the germinal vesicle. Xx720.

Fig. 3 A pronuclear egg in which both the female (F) and male (M) pronuclei and the
detached midpiece (arrow) in close association with the male pronucleus are seen.
A second polar body was seen in a different focal plane. x720.

Fig. 4 An egg showing polyspermic fertilization: A female pronucleus (F), 5 swollen
sperm heads (asynchronous developement with female pronucleus) and 4 detached
midpieces are seen. X800.
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Penetration of pig oocyter in vitro
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Table 1 Sperm penetration in vitro of pig follicular oocytes under different concentrations

of spermatozoa in the medium

Conceniration e o Koo af Gpevtes No.nli;at‘,rurc;fl;otcoytes No. of oocytes penetrated
of (sg(elr(;?/z:rtl%zoa trials Ciﬁlstel;;?sa?“él metaphase-II at Total Polyspermic
= examination (%) (%)*

200 7 135 68(50.4) 102(75.6) 83(81.4)

100 3 61 36(59.0) 45(73.8) 37(82.2)

10 4 119 64(53.8) 57(47.9) 36(63.2)

5 5 103 38(36.9) 48(46.6) 28(58.3)

6 147 67(45.6) 8( 5.4) 0( 0.0)

* Percentage of the number of polyspermic oocytes to the total number of penetrated oocytes.

Table 2 Detailed conditions of penetrated oocytes 20h after insemination with different

concentrations of spermatozoa

No. of oocytes with
Total unenlarged sperm

No. (%) of oocytes with enlarged

No. (%) of
oocytes with
male pronu-

sp(e;?rrrllzhtooz{)a no‘. of  head(s) at stage of sperm head(s) at stage of cleus(ei) at

(x104/ml) oocytes stage of

. penet. =

GV MI-Telo1 GV MI-Telol MO P& cfe-ProN

200 102 29(28.4) 1( 1.0) 1(1.0) 8( 7.8) 21(20.6) 7( 6.9) 35(34.3)

100 45 7(15.6) 2( 4.4) 0(0.0) 3( 6.6) 7(15.6) 8(17.8) 18(40.0)

10 57  23(40.4) 1(1.8) 0(0.0) 6(10.5) 14(24.6) 2( 8.5) 11(19.3)

5 48 14(29.2) 6(12.5) 0(0.0) 5(10.4) 9(18.8) 5(10.4) 9(18.8)

8 0(0.0) 1{12.5) 0(0.0) 2(25.0) 1(12.5) 3(37.5) 112 .5)

1-200 260 73(28.1) 11(4.2) 1(0.4) 24( 9.2) 52(20.0) 25( 9.6) 74(28.5)

GV : Germinal vesicle, M1 : Metaphase- 1. Telo.

I: Telophase-1, MII : Metaphase-1I, Ana.

Il : Anaphase-T, c.f.c. : Condensed female chromatin, Pro-N: Pronucleus(ei)

of spermatozoa in the fertilization medium.
More than 6 spermatozoa were penetrated
into 44.6% of the total polyspermic oocytes
when sperm concentration was 200x10*/ml,
while its percentage decreased to 24.3%
with insemination at the concentration of
100 10*/ml.

Discussion

The maturation rate of the oocytes to the
second metaphase in culture, 48.3% was
comparatively lower than those of 60.0-
60.9 % which were obtained in the previous
experiments in which the medium and pe-
riod of cultivation were similar to those of
the present experiments (Sato, Iritani &
Nishikawa, 1978 ; Iritani, Niwa & Imali,
1978)'Y. The maturation rate of pig oocytes

in culture varies with the environmental
temperature at the slaughter house where
ovaries were collected ; the rate was gener-
ally low in winter season because pig ova-
rian oocytes may be susceptible to lower
temperatures than 20°C.

It is suggested that there is a close rela-
tionship between maturation of oocytes and
transformation of the penetrated sperm head
to swollen, enlarged head or male pronu-
cleus. Normal germinal vesicle breakdown
(GVBD) may be necessary for the enlarge-
ment of sperm head. In only one of the
74 GV oocytes a penetrated sperm head was
enlarged, and the sperm head was enlarged
but did not transform to the pronucleus in
24 of the 35 oocytes (68.6%) which were
at the stage of first meiotic division. Simi-
lar findings have been reported for mouse?”,
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rat” and human'®.

In our previous experiments'?, it has been
suggested that epididymal spermatozoa can
be more easily capacitated and penetrated
than ejaculated spermatoa; the proportion
of the penetrated oocytes was 26.0% with
insemination of epididymal spermatozoa at
the concentration of 50-100X10/ml in the
fertilization medium. On the other hand,
the penetration rates were much improved
in the present experiments ; they were 47.9%
and 73.8% at the sperm concentrations of
10X 10* and 100X 10*/ml, respectively (Table
1). One of the reasons of the improved
penetration rates at the present experiments
might be due to that epididymal spermato-
zoa were preincubated in the uteri isolated
from a gilt which is in the follicular phase
instead of the use of the uteri from an
estrous sow.

As can be seen in Table 2, extremely high
proportions of the polyspermic penetration
were observed in accordance with the im-
proved penetration rates as is generally
found in the in vitro fertilization in the rats.
Hunter et al.™® reported that polyspermy
was frequently found in the pig oocytes in-
seminated in the oviduct iz vivo with large
numbers of capacitated spermatozoa. Poly-
spermy in the pig oocytes may be one of
the species specific phenomena since ex-
tremely low proportions of polyspermy has
been observed in the penetrated cattle
oocytes in vitro in which about 60 % of the

11

penetration rate was obtained (Iritani et al
et al., unpublished).

However, it is suggested that the present
in vitro fertilization system in the pig oocytes
could be useful for the determination of
activities of antibodies against zona pellucida
which inhibits sperm penetration, even if
high frequency of polyspermic penetration
occurs in this system.

-3
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IN VITRO CULTURE OF RAT EGGS FROM
EIGHT-CELL TO BLASTOCYST IN A
MODIFIED DULBECCO’S MEDIUM

Toshitaka HORTUCHI, Mariko OHTA, Masaru KOJIMA,
Jutaro TAKAHASHI, Shichiro SUGAWARA
and Junji MASAKI
Department of Animal Science, Faculty of Agriculture,
Tohoku University, Sendai 980, Japan

Abstract: Development of rat eggs from eight-cell to blastocyst was studied in
vitro. As a basal medium, the salt solution of Ca- and Mg-free Dulbecco’s medium
and energy sources of Whitten’s medium were used. This medium is named TMM
(=). In TMM(—), supplemented with Ca-lactate, MgCl, and MgSO4, 50%, 62%, 0%
and 0% of early eight-cell eggs developed into morula or blastocyst, respectively.
Furthermore, in TMM(—), supplemented with Ca-lactate, Ca-lactate and CaCl,, Ca-
lactate and MgCls, 30 %, 87 %, 85% and 91% of late eight-cell eggs developed into
morula or blastocyst, respectively. From these results, TMM(—) supplemented with
Ca-lactate is useful for early and late eight-cell eggs to develop into blastocyst.

(Jap. J. Fert. Ster., 28(3), 319-322, 1983)

Introduction

Development of mammalian eggs in vitro
has been successfully achieved from one-cell
to blastocyst in mice, rabbits, ferrets and
human beings"?. Especially, culture media
for mouse eggs have widely been used in
vitro culture of other animal eggs®. Gen-
erally, these media are modified Krebs’
Ringer bicarbonate solutions*®. When these
media are used for culture of rat eggs, it
is difficult for rat eggs to develop from two-
cell to eight-cell in wvitro.

Furthermore, rates of development from
eight-cell to blastocyst in rat eggs are vari-
ous by researcher. Thus, Whittingham”,
and Mayer and Fritz® reported that about
sixty and eighty % of eggs develped from
eight-cell to blastocyst in a modified stand-
ard mouse medium supplemented with 10
and 25% fetal calf serum, respectively.
However, Wada et al.® showed that only
eight % of eggs developed from eight-cell
to blastocyst in Whitten’s medium supple-
mented with 259% fetal calf serum.

On the other hand, Folsted et al.!” and
Eliot et al.’” reported that about forty to
eighty % of eggs developed to blastocyst in
Brinster’s medium which contained BSA.
However, Yamamura and Markert'? re-
ported that it is difficult for rat eggs to
develop from eight-cell to blastocyst in a
standard mouse medium as well as Brinster’s
medium.

As mentioned above, development rates
from eight-cell to blastocyst in rat eggs are
various in bicarbonate buffer solutions ac-
cording to investigator. To investigate a
culture medium suitable for the development
of rat eggs, we examined whether a phos-
phate buffer medium could support or not
the development of rat eggs from eight-cell
to blastocyst.

Materials and Methods

Mature female rats of Wistar strain, bred
in our laboratory, were used. They were
maintained in a 12-hour light cycle and
provied with a basic diet and tap water ad
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libitum. Before use, vaginal smear was
checked daily to confirm the presence of
at least two consecutive regular 4 day cycles.
Females in proestrus were caged with a
fertile male rats of same strain. The next
morning when spermatozoa were found in
the vaginal smear was taken as Day 1 of
gestation. Eggs of early and late eight-cell
stage were collected from the female repro-
ductive tract on the morning and afternoon
of Day 4 and were washed three times in
the culture medium. Eggs were cultured
at 37°C in a humidified atmosphere of 5%
CO; in air under paraffin oil previously
equilibrated with 5% CO; in air and the
medium'.

In all experiments, the salt solution of
calcium- and magnesium-free Dulbecco’s
medium'” and energy sources of Whitten’s
medium® were used as a basal medium
(This medium is named TMM(—), Table 1).
As the control, Whitten’s medium® was
used.

In Exp. 1, early eight-cell eggs were cul-
tured in TMM(—) and supplemented with
Ca-lactate (1.71 mM), MgCl,-6H,0 (0.5 mM)
or MgSO,-7H,0O (0.5 mM).

In Exp. 2, the late eight-cell eggs were
cultured in TMM(—) and supplemented with
combinations of Ca-lactate (1.17 mM), CaCl,
(0.9 mM) and MgCl.+6H,0 (0.5 mM).

Development of the eggs in culture was
evaluated by a light microscope as the pro-
portion of eggs which developed into morula
and blastocyst after 24-48 hrs culture at 37°C.

In vitro culture of rat eggs from eight-cell

ARESE 28 % 3 &5

Table 1 Chemical composition of a basal
medium used for rat eggs culture

Compound

Amount {mg/l)
NaCl 8000
KCl 200
KH:POs 200
NazHPOs 1150
Glucose 1000
Na-Pyruvate 35
Na-Lactate (DL) 2416
Streptomycin 50
Penicillin G 75

BSA 1000

* This medium is named TMM (—).

Results and Discussion

Exp. 1; In vitro culture of rat eggs from
early eight-cell to blastocyst (Table 2).

When early eight-cell eggs were cultured
in TMM(—), the of twenty (50 %) developed
into morula or blastocyst (15% and 35 %,
respectively). Furthermore, when calcium
lactate was added to TMM(—), thirty-eight
of sixty-one (62 %) developed into morula or
blastocyst (31 % and 31 %, respectively). On
the other hand, when magnesium chloride
or magnesium sulfate was added to TMM
(—), none of early eight-cell eggs developed
into further stages.

In Whitten’s medium as control, which is
a bicarbonate buffer saline solution, twenty-
one of fifty-one (41 %) developed into morula

Table 2 In vitro culture of rat eggs from early eight-cell to blastocyst

No. of eggs developed to

Medium No. of exp. No. of eggs

Morula (%) Blastocyst (%) Total (%)
TMM(—) 4 20 3(15) 7(35) 10(50)
TMM(—) 54 B
AL WP e 61 19(31) 19(31) 38(62)
TMM(—) 5
+ MgCle 2 0 . ¢
TMM(—) ,
+ MgSOx ° i ¢ . g
Whitten’s =
medium 16 51 8(16) 13(25) 21(41)
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Table 3 In witro culture of rat eggs from late eight-cell to blastocyst
No. of eggs developed to
Medium No. of exp. No. of eggs :
Morula (%) Blastocyst (%) Total (%)

TMM(—) b 27 0 8(30) 8(30)
TMM(=) 13 63 9(14) 46(73) 55(87)
+ Ca-lactate
TMM (—)
+ Ca-lactate 6 27 3(11) 20(74) 23(85)
+ CaClz
TMM(—)
+ Ca-lactate 2 12 4(33) 7(58) 11(91)
+ MgClz
Whitten’s . .
i e 10 50 15(30) 18(36) 32(66)

or blastocyst (16 % and 25 9%, respectively).

Exp. 2; In wvitro culture of rat eggs from
late eight-cell to blastocyst (Table 3)

When late eight-cell eggs were cultured
in TMM(—), eight to twenty-seven (30%)
developed to blastocyst. Furthermore, when
calcium lactate was added to TMM(—), fifty-
five of sixty-three (84 %) developed to morula
or blastocyst (14% and 73 %, respectively).
When calcium lactate and calcium chloride
were added to TMM(—), twenty-three of
twenty-seven (85%) developed into morula
or blastocyst (11% and 74 %, respectively).
When calcium lactate and magnesium chlo-
ride were added to TMM(—), eleven of
twelve (91%) developed into morula of
blastocyst (33 % and 58 %, respectively).

In Whitten’s medium, on the other hand,
thirty-three of fifth (66 %) developed into
morula and blastocyst (30% and 36 %, re-
spectively).

From these results, TMM(—) supplement-
ed with calcium lactate was known to be
useful to develop from early and late eight-
cell eggs to morula or blastocyst. In the
culture of rat eggs, development of eight-
cell eggs has not been achieved successfully
in a phosphate buffer solution. Further-
more, this report showed that calcium lac-
tate might be more useful to supply calcium
ions for eight-cell eggs than inorganic com-
pounds.

TMM(—) as a basal medium is a calcium-

and magnesium-free Dulbecco’s phosphate
buffer salt solution'¥ supplemented with
energy source of Whitten’s medium®. That
is, this medium contains no calcium and
magnesium ions except the contaminations
of other chemical compounds. Concerning
the effect of calcium and magnesium ions
on blastocyst formation, Wales’® reported
that calcium ions play an important role in
the compaction of eight-cell eggs and very
low concentrations of this ion inhibit deve-
lopment in mice, but magnesium ions were
less important for development into blasto-
cyst. In this experiment, eight-cell eggs
developed into blastocyst in a calcium- and
magnesium-free medium. However, deve-
lopment rates were not constant at each
experiment in this medium. Therefore, the
contents of divalent cations in cytoplasm may
influence on the blastocyst formation. Even-
tually, by the addition of calcium lactate in
TMM(—), the development rates were
recoginized as a small variation. If only
magnesium ions was added to TMM(—),
early eight-cell eggs did not develop into
further stages. But when magnesium and
calcium ions were added to TMM(—), most
of the late eight-cell eggs developed into
blastocyst. These results suggest that mag-
nesium ions are harmful for the develop-
ment of rat eggs, and if they are combined
with calcium ions, the effect may become
very weak.
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This report showed the culture system of

eight-cell eggs in rat using a modified Dul-

be
th

cco’s phosphate buffer medium. Generally,
e Dulbecco’s phosphate buffer saline solu-

tion has been used as the medium for fre-
ezing and thawing procedures of rat eggs”.

Therefore,

rat eggs may be successfully

forzen, thawed and cultured at the eight-
cell stage.

However, the culture of rat eggs has still

difficult problems at early stage, which need

fu

1

5)

10)

n

3)

rther research.
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B RERESE 40 §lE R androgen (T, DHT, A-diol) # RIA THIEL, HFERUES)
RLEOEGEERFL, EoEETH androgen @ origin 2 2oWTDEEEITARDK.
4 androgen level Iz ownwTix, T & A-diol 1395% D% T150pg/ml PLF, DHT $95%DJEH] T

200pg/ml PLF e nFhbMER bOTH k.

LA2L, T2 serum level @ 1/20~Y100 TdHDDITHL,

DHT & A-diol i3 Yo~1/5 LT level NHEHEMET H YV, Z v & androgen (% intratesticular or

epididymis HiskD LD LEZ LT,

—J, HTEROESS LEHh T, DHT, A-diol level & ORIC3AELMHEEED bhT, HHERN,
H v id epididymis T¢ spermatogenesis X sperm maturation |Z androgen MMER L7zd & OFESY, 14

HYTHS D LB L LI

(Jap. J. Fert. Ster., 28(3), 323-327, 1983)

##

b MY & [FfRIC luteinizing hormone
(LH), follicle stimulating hormone (FSH) => pro-
lactin (PRL) 7 EOTHEMEFNVE LD FEVPHERSH
THE Y, sperm density 5\ V(X sperm motility & D
fRiz > v TR RBEBR O B0, —F, HEEH
androgen IZ oW TRBELDE L —EORERIELN
Tz, SE, YESREZZ2 LI BT RITERE
I, T testosterone (T), Sa-dihydrotestost-
erone (DHT) X% ® metabolite T % 5a-andr-
ostane 3, 178 diol (A-diol) ZH[ZE L, sperm density
O sperm motility & OFFE I OWT i LD TH
H#T%.

il

MRIEVICHE

(1) x5 (Table 1)
WERS R R 52 LI BFARIRERFOFIC oW TR
REFT R 5 sperm density 40X108/ml PL_E® norm-

ozoospermia (10%), 40x108/ml K@ oligozoos-
permia (20 f]), azoospermia (104f]) @ 3 FEIZ4FEHL
7=. E£7c motility & DEFHE TiT azoospermia % < 30
iz > T40% KR (1041]), 40~60% (9 4FH), 60%LL
FE Qi) o 3ECHIE L T-. S AR, semen volume
REZSWTIE, BIERERL > T, 2B, FHEKE
HERESE ORI BRI L.

(2) =Bk (Fig. 138)

5 HEZMOZIH R THFEC TR L K E,
W O kR %IC 4°C, 10000rpm, 1 FERI@EL L T
seminal plasma %#47EfL, sperm free TH 2 HE
2 IEICHLT 5313 —70°C deep freezer WIZIRTFEL
7E.

assay (Zit seminal plasma 500p] % duplicate TH
WEEICEE b P4 L7z radioimmunoassay® CHIE L
Tz. HIEHEORER Fig. LR LM, recovery FiIE
iz SH-DHT, T, A-diol 4 41000dpm % bz 72#i2
T—F VL, JKPE, HEE DT benzene : metha-
nol/95: 5 M ¥IEZE T, 2\ T hexane: benzene:
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Table 1 Clinical Cases

Group No. Age Semen Volume (ml])

I. Normozoospermia =40X108/ml 10 22-32 1.1-6.0(Mean : 3.6)

. Oligozoospermia <<40x108/ml 20 24-36 1.7-6.3(Mean : 3.7)

. Azoospermia 10 25-37 0.8-5.3(Mean : 3.3)
SemlnulﬁPlusmo (0.,5ml ) . T T
add °H-T, DHT and A-diol 1000dpm 11 : oligozoospermia

Extract with ether and wash with water 201 Tz scomes L

T DHT A-diol

Dry

Sephadex %H-Zo chromatography

[ 1
T, DHT fraction A-diol fraction
Dry and re-chromatography Assay aecovery

T fr?ctlon DHTlfroctlon

T 1 !
Recovery Assay  Assay TIIGCOVE ry

add 3H-T or DHT(10000 or 5000dpm)

Dry and incubate with antiserum

add 50% (NHq)zsoq
Supernatant counted for 3H

Fig. 1 Procedure for the Measurement of
Androgens in Seminal Plasma

methanol/90 : 5 : 5 ® ¥R T sephadex LH-20 @
column chromatography T4yBfL RIA THIE Lic.
H v 7z HrfniEixz DHT-1lasuce BSA, T-1la succ
BSA, androsterone 17 CMO BSA ##iJfiLt T 2% %
mECHEBSFNEOLOTHS.

B R

1) sperm density & ¥5#fEH androgen (Fig.2 £JR)
F4T I oW T normozoospermia # (group 1)
T16~160pg/ml (60.6+49.4pg/ml, Mean+SD, n=10
LLFRIEE), oligozoospermia ff (group 2) T 23~160
pg/ml (64.7+32.2pg/ml, n=20), azoospermia #f(gr-
oup 3) TliE 19~140pg/ml (49.1+35.7pg/ml, n=10)
L 3EEMIic L, 406IH38H] (95 %) MDEEH]T 150

pg/ml LT L ILH D Y/20~1/100 D LV ThHoTc.

DHT iz TiZ group 1 T26~271pg/ml (107.8+
71.6pg/ml, n=10), group 2 Ti% 156~150pg/ml (63.3
+45.6pg/ml, n=20), group 3 T{X10~230pg/ml(78.7
+84.4pg/ml, n=10) Lk group 1 2Mt L L T HET

100

I 11 m 1 11 it I 11 1

Data were shown by mean=standard
deviation.
I :n=10, O :n=20, M :n=10
Fig. 2 Seminal Plasma Androgen Levels
and Sperm Density

pa/ml 1: <40%, n=10

II:40= <60%, n=9
II: z60%, n=11

200 L

T DHT A-diol

100

LA

I o m 1 1 m 1 o m

Data were shown by mean=+standard
deviation.

Fig. 3 Seminal Plasma Androgen Levels
and Sperm Motility

EEZ R LIV ERERRD bhinnrof (¢ RE, B
TR . 7240693361 (95%) A3200pg/ml LLF CTh
9, Mfitp v D Ye~ifs L TIZHATIH L AVITIE
WEZRL TWwie.

A-diol {Z2WT % group 1 T16~211pg/ml (94.2+
63.1pg/ml, n=10), group 2 T 7 ~187pg/ml (565.1+
42.9pg/ml, n=20), group 3 Tl&16~120pg/ml (54.6+
40.9pg/ml, n=10) & DHT & [FEEIZ group 1 230%0
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Table 2 Androgen Levels in Seminal Plasma reported in English Literatures

T (pg/ml) DHT (pg/ml) Objects

Purvis et al™® (1976) 100-147 363-563 normal men
(Mean : 121) (Mean : 453)

Nieshlag et al® (1978) 576 +576* 1161+580 normospermia
288+ 57 1096 +576 azoospermia

Lannou et al® (1980) 199+ 17 424+ 43 normospermia
198+ 17 127+ 16 azoospermia
162+ 13 109+ 11 post vasectomy

Present study (1980) 61+ 49 108+ 71 normospermia

49+ 35 79+ 78 azoospermia
* Mean=+SD.
Ffia R LD, BREIRD bhahol. F 72404 ml, DHT 363~563pg/ml & ##4L Tv%. Lannou &

th 3841 (95 %) 1% 150pg/ml LAFT & VI v~ o
Yo~y LREIT K MH VARMTEVWERZ R L T .

2) sperm motility » 54 androgen (Fig. 3 &)

azoospermia % &< 304/l BV T motility 40 %K
Do (group 1, n=10), 40~60% (group 2, n=9),
60%LLE (group 3, n=11) @ 3FHTH T THRE L 7=,

Tiz2WTlE group 1 T80.1+43.8pg/ml, group 2
T71.8+52.1pg/ml, group 3 Tix 41.5+19.1pg/ml &
group 3 @ motility EAFHET R REEE R LIH
BZEEBD ol

DHT |z2>wWT% group 1 T56.1+38.9pg/ml, gr-
oup 2T 71.8+52.1pg/ml, group 3 Tix 103.2+71.6
pg/ml LT LiFiiC group 3 TOXLHMEEE Licb o
D, RSBIVHFEZIRD 1o

A-diol 12T iT 3 FEdk 12 EHfEIE 60~T70pg/ml T
boTRLEZRD bhiholk.

z &

FfEHER androgen JEEEICOWTIERBE L DAL, L
LIER LD DR RAaokERL EoTNS. F
FH O LURNCP B AEERFE O BT T & PRL 23
%€ L, sperm density, motility & DEIRE 7275, FEifErh
T, PRL DOE¥EIZ4 4 343.2pg/ml, 11.5ng/ml T
o7, Lad, £EkNLEL L sperm density, motility
LORIERAHBEEZRED THWRW. Z ORERXETE
CHL7VAT7AY =780 RIA v FEHWTY
%5 DT T OWRIEEDE L sephadex LH-20(z L 2
DIeHEEIOPEE P MEEEZ R LIZbDOLEZ LS.
flLDWEF OWPEME 55 &, Nieshlag 501 38E8EH 0
TIE 4 C570pg/ml, DHT 131000pg/ml T 7=
sperm dentity & ORI IFFABRE D22 LT
%. Purvis 5793 normal male TT{% 100~147pg/

129 T 162~198pg/ml, DHT 109~424 pg/ml G nor-
mozoospermia group (2T azoospermia KU va-
sectomy OB HFIZHR DHT MRERIZEME choi-
EHELTWS (Table 2 £R).

EH 5 OWEEIX Lannou HD 4 DI FLIFEIL T
V\/zA3, normozoospermia & azoospermia & |Z331F 5%
DHT DZEZoWTidfk b OEH LB E b0k
oo H 2 . Adiol Iz oW Tkl 28
73072 DHT @ metabolite T % = L > HIEHEL
M v~ ok DHT LERET® Y, TicH~Hik
W REIRMTh o7, FHEP androgen 13JEH
BT H 5701 assay ROBERITZ Db DK X
WE, 5B o7 e £z (thin layer chromatog-
raphy or column chromatography) #3% % ¥&ICIE
BRI HAREIC TS 2 &, Eicit RIA of &Iz
WAHLIILE O FFdE (cross reactivity) 7z 25 JHIE
EPRE-OTLZ2bDLEL LN B, EELOHWE
assay R CUIIPLTIED DHT L cross reaction %
Dig {1, Hi DHT IfiFEIEXT £50 %FEEED cross &4
T5H00®, Tt DHT 1% column chromatogra-
phy THAABES A TWAENLEETE S RIA ©
Ezxbhb. Zhiflc Nieshlag % Purvis b0k
#ftrf DHT LSS LR AZE W [BEE TR T 01455
B HUME O R B EY 5 b D L g S h B,

—J5, Z R BT androgen @ origin 2o T
Nieshlag 53 @ i H 2>5® simple transfer, @
intratesticular 3\ \ix epididymal fluid H13, ® pro-
state 7z & ORIMEERN D DO5W D 3 oD AIfEMEE KT T
W5. IMH 5O simple transfer (-5 Tt blood
testis barrier D7FE{ERL, T/DHT WA Li3Ex 5
ErbEZHNLEDNRS. @ icoWnW Tl Lannou &
739 vasectomy H%DHEE Tz DHT AEZICERET
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HHEPLHE L T B Y, epididymis 22 THDHT
conversion ¥ {775 % Z &1, epididymis FHESC
efferent duct PNIZi3 androgen binding protein 23E-E
CHEETZZ DR En b Y,
origin DAFEMED IRV LE 2B D. @ IT2WTIE,
Mehs 1z prostate |X androgen target organ T V#l
heh DHT level @319, semen Hi~@® andr-
ogen ST OWTIIARH TH Y, b L prostate 25
DLW DHT 2SIsEICHEE T 5 & huid R
DHT iz X 0V EfEIC/ 53T THY, Fic vasectomy
# o DHT {KFO#HHBOnmnwE LS. BEDZ
LAL@OTREMERR bW LEZLNS.

Wiz, Zh bR androgen DAFIERICOWT
ThHD, FHECHEETDH D, L2 SSEOKNTD
sperm density, motility & 1ZHRZFE® Bhis 20 T
#, WZiE free androgen [ZHA~IFEFHEERID conjug-
ated androgen (glucuronide or sulfate) 23 572
BCHETA2HLENDY, THEEOERIANVLO
LIEREND.

FE3frh androgen 12 oW TR AN OY epididy-
mis 1233V T androgen #%° spermatogenesis, sperm
maturation (2[5 Lizdh & 0 By 3RS L&
% B, spermatogenesis, sperm maturation 7% ¥ DFF
MoF Bl nb D rEL b h i SHRIBEIMR
N, BN TO androgen RE DR BLETH
LLEZLIIE.

epididymo-testicular

& &

4041 D BT AT & SIS androgen (T,
DHT, A-diol) ®HliE #4772V ELF O EFERE S,

1) REEHRT & A-diol L_11395% DIER] T150pg/
ml BUF, DHT % 95 %®fER] T 200pg/ml PUF &
Th Y, TIEHPWTRMH LN D Yao~t/100, DHT,
A-diol [T VR D Ye~tfs XAt R
BREOTW .

2) JEifErh T, DHT, A-diol & sperm density KX
sperm motility & DRI EREAHBEEED ONT,
b androgen DAFIEFIVE Wb OLBEXHR
ol

B

BErkzdichey, MECHBHE 2 YH=E, i
FECHEBCESHLET, £, ARXOERIFH27M
HAREFEBRETBVWTRERLE,

x #

1) Smith, M. L., Lugman, W. A. and Rakoff,
J. S.: Correlations between seminal radioim-

bt ME#Ed Androgen

#
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%)
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7

8)

9
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Androgen levels in human
seminal plasme

Masaaki Morioka, Katsuji Takeda, Shunji
Tojho, Naoki Mitsuhata, Teruhisa
Ohashi and Hiroyuki Ohmori

Department of Urology, Okayama
University Medical School
(Director : Prof. Hiroyuki Ohmori)

Seminal plasma levels of testosterone (T), 5a-
dihydrotestosterone (DHT) and 5a-androstane 3a,
178 diol (A-diol) were measured by radioimmuno-

assay in 40 male infertile patients in our clinic.
The relationships of semal plasma androgens to
sperm density and motility were examined.

Seminal plasma levels of T and A-diol were
below 150 pg/ml and those of DHT were also
below 200 pg/ml in 38 of 40 cases (95 %). DHT
and A-diol levels in seminal plasma were half to
one fifth of serum levels. however T levels were
1/20 to 1/100. It was considered that seminal
plasma DHT and A-diol might be mainly intra-
testicular and epididymal fluid origin. No signifi-
cant relations were observed in seminal androgen
levels, sperm density and motility.

(Z2AF - BBFNS84E1 A 7 H, %e)
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Immunodeposits at Seminiferous Tubular Wall
of Adult Cryptorchidism
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Akihiko GOTOH Ryuichi NISHIMURA

Department of Urology, School of Medicine

Yokohama City University, Yokohama, Japan
(Director ; Prof. Hiroyuki Oshima)
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CLINICAL OBSERVATIONS IN 100 CASES
OF KLINEFELTER’S SYNDROME®

Yosuke KOMATZ, Tadao KIRIYAMA, Tadao TOMOYOSHI
and Osamu YOSHIDA

The Department of Urology, Faculty of Medicine, Kyoto University

Abstract : Clinical findings in 100 cases of Klinefelter’s syndrome were reported.
The average age of the patients was 30.5. Eighty-five cases were marriged. In all
cases, infertility present. Physical proportions were those of normal males in most
cases and eunuchoidism was found only in exceptional cases. Gynecomastia was found
in 20%. Growth of penis was normal, while the size of the testes was always small,
making small testes the invariable manifestation of the syndrome. Histological find-
ings of testicular biopsy had considerable variations. Sertoli cells were found in the
seminiferous tubules in half of the cases and spermatogenesis in 7% of the cases.
With regard to pituitary-testes functions, the plasma testosterone level was within the
normal range for males in 60% and low in 40%, while plasma LH and FSH were
high in 95%. The authors believe that 250 mg of testosterone enanthate administered
every two or three weeks is appropriate treatment for cases of Klinefelter’s syndrome
with poor virilization.

(Jap. J. Fert. Ster., 28(3), 332-339, 1983)

Introduction

With the exception of idiopathic impaired
spermatogenesis, Klinefelter’s syndrome (KS)
is the most common disorder of male hypo-
gonadism. Recent population studies of new
born show that 0.09-0.109% of all new born
males are XXY, and it is believed that one
of 1000 men in the general population is the
incidence of KS'®, It is also known that
the incidence of KS increases in specific
population groups, such as the criminal and
mentally retarded populations, men measur-
ing more than 180cm in height and infertile
males® .

Of these, the male infertility group is
known to have the highest incidence of
KS, with reports its being as high at 3.7-
71 %50,

The clinical observations of KS cases re-
ported here are based on patients that the
authors experienced primarily for male in-

* Read at 21 th annual meeting of Japan In-
fertility Association, Kobe, October, 28-29,
1976.

fertility, and so far the data provided here
are based on the greatest number of sam-
ples in Japan.

Materials

One hundred patients having the clinical
symptoms of KS visited the Department of
Urology, Kyoto University Hospital, between
April 1971 and October 1979 —a period of
eight years and seven months. Karyotypes
by peripheral blood leukocyte culture re-
vealed the following: 47, XXY, 98 cases :
46, XY /47, XXY, one case ; 46, XX/47, XXY,
one case. XXY cells were the stem cell line
in both of XY/XXY and XX/XXY. The
ages of the patients at the time of the first
visit ranged from 19 to 43, average 30.5+%
4.3 (S.D.) (Table 1).

Results and Discussion

1. Chief complaints
Infertility was the chief complaint at time
of the first visit in 87 cases, hypogenitalism
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Table 1 Age Distribution

Years No. of patients
19 2

20—24 6

25—29 29

30—34 46

35—39 15

40—43 2

in seven, impotence in two and phimosis
in one. The remaining three cases visited
the hospital for complaint with the urinary
tract infection.

2. Age of mothers at the birth of the
patients.

It is well known fact that the incidence
of Down’s syndrome increases with maternal
age. A similar phenomenon is found in
XXY and XXX in abnormalities of sex
chromosomes®? .

The ages of the mothers of 93 cases at
the time of giving birth showed bimodality,
with peaks at 28 and 32 years. The aver-
age maternal age of these cases was 31.7.
This is significantly higher than 29.1 aver-
age in control group calculated on the basis
of the Annual Vital Statistics Data for All
Vital Statistics Data for All Male Births in
Japan by Maternal Age (1934-1951) (t=2.82,
p<0.01; Table 2). This corresponded with
the results reported in the West® %11,

Table 2 Maternal age distribution of pa-
tients with Klinefelter’s syn-
drome and these of all male

birth
Maternal Patients All male birth Relative
Py observed sxperted no, incidence

no. obs./exp.

15-—19 2( 2.2%) 2.0( 2.2%) 1.000
2024 12( 12.9%) 2L.2( 22.8%) 0.556
25—29 26( 25.8%) 29.6( 31.6%) 0.812
30—34 25( 26.9%) 22.0( 23.7%) 1.135
356—39 17( 18.3%) 13.2( 14.2%) 1.284
40—44 12( 12.9%) 4.5( 4.8%) 2.662
45—49 1( 1.1%) 0.5( 0.5%) 2.000

Total  93(100.1%) 93.0(100.0%) 1.000
Mean age 31.7 29.1
Variance 45.5 33.8

Y. Komatz et al.
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3. Sexual history

Among 71 of the cases studied here, the
average age of appearance of pubic hair
was 14.2. Ninety percent (73 out of 81)
exprienced pollution between the ages of 13
and 17. The age at which puberty com-
mences among KS cases is not different from
that of normal males if the appearance of
pubic hair and pollution are used as the
criteria—14.3 on the average in the U.S.
according to a report’”. The fact that 90 %
of patients studied here had experienced
ejaculation corresponded well with the re-
port of Becker et al. (1966), which gives the
figure of 89 %.

Twenty-four out of 90 (26 %) experienced
first intercourse by the age of 20. Five out
90 (5.6 %) did not have any coital experience.
Eighty-five out of 100 cases were married
and their age at marriage was 27.7. After
marriage, 95.3% (81 out 85) were capable
of coitus, 4.7% were impotent. The aver-
age frequency of marital intercourse was
2.1 times per week. Twenty-four out of
85 cases (28.29%) complained of decreased
libido and 23.5% (20 out of 85 cases) com-
plained of decreased libido and could not
achieved satisfactory coitus. All cases were
infertile —the period of infertility after
marriage ranging one to 15 years. Two
were divorced because of infertility.

4. Physical examination

Stature :  The results of the 1978 National
Nutrition Survey conducted by the Ministry
of Health and Welfare in Japan were used
as standard heights for each age group.
Forty out of 81 cases (49.4%) of the patients
met with the criterion for standard height,
while 48.1 % were taller than average, being
+1.65 S. D., the maximum being +2.7 S.D.
Two out 81 cases (2.5%) were shorter than
the standard, with the shortest being —2.0
S.D. (Fig. 1). There are many reports
stating that the average height of patients
tend to be higher than normal males’-1%
However, among the studied here, those
who had average or more that average
heights were about the same in number and
together they accounts for the majority,
leaving only very few shorter than average
men.
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Fig. 1 Stature of the patients with Kline-
felter’s syndrome.

Weight : When weight is expressed by
the index calculated from Broca’s formula,
obesity with the index of +20 or more was
found in 8.5% and maximum weight was
+39.5. Low weight with the index of —20
or less was found 27.1%, the minimum
being —36.4. The average Broca’s index
among the remaining 64.3% (45 out of 70
cases) was —12.6, indicating that the pa-
tients tended to be rather underweight
(Fig. 2, 3).

Becker (1972)'* and Hsueh et al. (1978)'"
reported that obesity is frequently found in
KS. From this standpoint, the cases stud-
ied by authors were different from theirs.
Obesity was found in less than one tenth
of all the cases and the majority under-
weighted. The typical body proportions of
the KS patients studied here were lean and
slightly taller than average. Among KS
cases, there are very few who have ob-
vious eunuchoidal proportion and, in the
majority, deviation from normal is not
obvious'® .

Temporal hair recession and balding : The
majority of patients had ample scalp hair,
and temporal hair recession was noted in
only 14.4% (13 out of 90 cases). Spontane-
ous frontal balding or balding at the back
of the head was not found in a single case.
Becker (1972)'?, on the other hand, stated
that frontal balding was noted in 209% of
the cases he studied.

Facial hair : Facial hair was not found
at all in 37.8% (34 out of 90 cases). The
remaining cases had facial hair grouth over
their upper lips and on the chin. In no
cases did hair extended to the lower jaw
(Fig. 4). Among Occidental cases, 12-18%

Clinical observation of Klinefelter’s syndrome
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Fig. 2 Weight of the patients with Kline-
felter’s syndrome calculated from

Broca’s formula.

'B

Fig. 3 A. a 19-year-old man (XXY). Height
184.3cm (+2.7 S.D.)
B. a 26-year-old man (XXY). Weight
112 Kg (Braca index +39.5)
C. a 35-year-old man (XXY). Weight
45 Kg (Broca index —36.4)

37.8%

Fig. 4 Facial hair distribution in the pa-
tients with Klinefelter’s syndrome.

have been reported to have normal facial
hair'*'®, It was even stated that a normal
beard was not at all unusual'?. One factor
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that has to be taken into consideration re-
garding body hair is the racial difference.
The Japanese tend to have less body hair
and to start balding later than the Occi-
dentals.

Gynecomastia : Gynecomastia was found
in 19% (19 out of 100 cases), which were
bilateral. Thirteen out of these 19 cases
(68.4%) were obese, while the remaining
31.4% were normal in body proportion.
Two cases underwent reduction mammo-
plasty at their request. Histologically, there
was no formation of true acinar lobules,
but proliferation of fibroelastic stroma and
ducts. There is a considerable difference
in the frequency of gynecomastia depending
on the report, with the incidence said to
range from 20 to 80%'”. The authors be-
lieve that gynecomastia is not so frequently
found in KS, if diagnosis performed cor-
rectly.

Pubic hair : The pubic hair escutcheon
showed female distribution in 67 % (63 out
of 94 cases), male distribution in 18.1% (17
out of 94 cases) and scarce pubic hair in
7.4% (7 cases). The remaining 7 cases
(7.4%) had absolutely no pubic hair (Fig.
5). Regarding the pubic hair distribution,
there are some variations in the male-female
ratio according to the reports'*!®,

Penis : Penile size was normal in ninety-
four out of 100 cases (94%), and under-
normal in the remaining 6 cases. However,

Fig. 5 Pubic hair distribution in the pa-
tients with Klinefelter’s syndrome.
. no pubic hair
. scarce pubic hair
. female type
. male type

Dowpe
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they were not the infantile type, as observed
in hypogonadotropic male hypogonadism,
but had gone through the +3 stage of pu-
berty according to Tanner’s classification.
Normal growth of the penis second only in
importance to the size of testes in diagnosing
KS. This differenciates KS from hypo-
gonadotropic hypogonadism, through physi-
cal examination. Normal growth of the
penis is believed to provide that XXY cases
experience a more or less normal puberty.

Testis : Because the screening for KS in
this study was performed using the size of
testes as criterion, all cases had abnormally
small testes. The greatest diameter was
around 1.5-2.0 cm, which corresponds to the
little finger tip of the patients examined.
Their testes were relatively firm and were
sensitive to palpation. The testes smaller
than those found in hypogonadotropic hypo-
gonadism were not found in these KS cases.
It should be noted that greatest care should
be taken in differenciating Sertoli only syn-
drome from KS by the size of testes. The
testes in this syndrome are slightly larger
than those of KS and also softer.

Biopsy of the testes was performed in 57
cases. Typical atrophy and hyalinization of
the seminiferous tubules was found in 75.4 %
(43 out of 57) histologically. In 47.4% (27
out of 57 cases), seminiferous tubules con-
sisting only of Setoli cells as well as hya-
ilnized seminiferous tubules were found. In
four out of 57 cases (7.0%), some of semi-
niferous tubules contained spermatogonia,
spermatocytes and spermatids. Mosaicism
was not proved in the karyotype of the
peripheral blood in any of these four cases
(Fig. 6). In 45.6% (26 out of 57 cases),
Leydig cells were involved in adenomatous
formation of cluster in interstitium. In
26.3% (15 out of 57 cases), Leydig cells
formed sheets covering the entire surface
of the specimen and no seminiferous tubules
were found (Fig. 7). In 14% (eight out of
57 cases), Leydig cells were not found in
the specimen. Klinefelter et al.'® reported
that, of the nine original cases he studied,
spermatogenesis was found histologically in
the testes of one. Since then, there have
been reports of cases in which the karyotype
was XXY and no mosaicism was proven, but
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Fig. 6 Various histological findings of the
seminiferous tubules of the Kline-
felter’s syndrome.

A. atrophy and hyalinization of the
tubles

B. tubules only consisting of Ser-
toli cells

C. and D. tubules containing sper-
matogonia, spermatocyte and sper-
matid

Fig. 7 Finding of Leydig cells.
A. adenomatous cluster formation
of Leydig cells
B. Leydig cells formed sheet

spermatogenesis was found!®!%*”_  In four
of the cases studied here (7%), we also
found seminiferous tubules in which sper-
matogenesis was present. Therefore, we
can no longer say that spermatogesis in
XXY is a rare finding.

5. Seminal analysis

A semen analysis was conducted on 42
patients after three to four days of absti-
nence. The amount of ejaculate ranged
from 0.1 to 5.0ml, averaging 2.3ml. All
cases had azoospermia. There was one case
of hematospermia. XXY cases in which mo-
tile spermatozoa in the ejaculate are present
have been reported??”, These are the
cases in which the possibility of mosaicism
was eliminated. Therefore, seminal analysis
should be conducted carefully in KS.

6. Endocrinological studies

Clinical observation of Klinefelter’s syndrome
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Plasma LH, FSH and testosterone : Plasma
LH ranged between 7.9 and 427.3 mIU/ml,
averaging 61.7+6.3 (S.E.) mIU/ml. In three
out of 76 cases (3.9%), LH was within nor-
mal range, which is 3.8-20.5 mIU/ml. Plas-
ma FSH ranged from 8.1-250.0 mIU/ml],
averaging 61.4+4.8 (S.E.) mIU/ml. In four
out of 72 cases (5.6%), FSH was within the
normal range, which is 4.1-18.5 mIU/ml
(Fig.8). Total plasma testosterone level (T)
ranged 52 to 1021 ng/dl, averaging 357+30.3
(S.E.) ng/dl (Fig. 9). Although 57.89% of
the cases (37 out of 64) were within the
normal range, which is 275-875ng/dl, in
42.29% (27 out of 64), the value was low for
males. With patients who had T that were
below 100 ng/dl, virilization was obviously
deficient and decreased libido and coital
competence were also found. Even among
cases with T of 800 ng/dl or above, plasma
LH and FSH were high. T of KS cases
overlap with normal male level, making it
either normal or low'"?* . T varies signi-

plasma FSH plasma LH
miU/mi mlUsml
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Fig. 8 Plasma FSH and LH values in pa-
tients with Klinefelter’s syndorme.
Horisontal line with rectangular
area shows the normal male mean
value and standard error.
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Fig. 9 Plasma testosterone levels in pa-
tients with Klinefelter’s syndrome.
Horisontal line with rectangular
area represents normal male mean
value and standard error.

ficantly, which indicates that the degree of
Leydig cell insuficiency in KS differs depend-
ing on the case. Even when T is within
the normal range, it does not neccesary
correlate with the virility of the patients.
When T is considerably lower than normal,
on the other hand, the virility of the pa-
tient is obviously poor.

One intresting finding in connection with
T is that, even when T is normal, plasma
LH and FSH may be high. As reason for
lack of correlation between T and plasma
LH and FSH, the threshold for supressing
T being set a higher point in KS case than
among normal males has beed considered!™.
The authors, on the other hand, believe
the following to be possible in this regard.
In KS, congenital Leydig cell insufficiency
is present, and a normal amount of testos-
terone is synthesized, resulting in the pitui-
tary gland’s continually secreting a large

Y. Komatz et al. (337) 25

amount of gonadotropins for a prolonged
period postpubertally. Instances of pituitary
tumor developing in humans with target
gland deficiency have been documented?®:?>.
Data compiled by the authors indicate that
sella turcica was radiographically confirmed
to have been enlarged by more than 150 %
or so in KS than is the case among normal
males and females, and they assumed that
the pituitary gland indirectly hypertrophied.
Such findings were believed to suggest that
adenomatous hyperplasia of gonadotropin
producing cells has becomes, to a certain
extent, autonomous, no longer suppressible
by normal T?*. As a results, a high plasma
gonadotropin value can be an invariable
sign of KS.

7. Other clinical manifestation

Two cases with pectus excavatum, one
with varicose veins of the leg and one with
varicocele of the left spermatic cord were
found. Taurodontism, which is an anomaly
of the shape of the teeth, was found in
19.4 9% (six out of 31) of the cases’”. There
was no instance of a patient’s developing
malignant disease during the follow up pe-
riod. However, an increased incidence of
malignancies in patients with KS has been
reported in the West ; especially breast can-
cer, germ cell tumor, lymphoma and acute
leukemia®-*?, Muts-Homsma et al.?V stated
that KS probably predisposes to the deve-
lopment of malignancy. They suggested that
the possible explanation for the causative
factors would be the increased susceptibility
to virus infection, the the abnormal immune
competence and endocrine alterations.

8. Therapy

Testosterone replacement was performed
in the cases having deficient virilization,
lowered libido or poor developement of mus-
cle or bones for males. Testosterone en-
anthate (TE) was administered to 32 patients
for a maximum of eight years. The initial
dosage of TE was 250 mg every two weeks
and, after six months of therapy, the dosage
was decreased in accordance with viriliza-
tion and degree of masculine developement.
Two hundred and fifty mg of the same
hormone was then given every three to four
weeks as maintenance therapy. The thera-
peutic effect was first seen in the improved
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Fig. 10 28-year-old man (XXY).
A. prior to therapy
B. after three years of
with testosterone enanthate.

therapy

sexual function, which was followed by in-
creased facial and bodily hair growth, a
lower tone of voice and other signs of virili-
zation. A minimum of one year was re-
quired before sufficient muscular develop-
ment and complete virilization was achieved
(Fig. 10). As virilization progressed, the
patients became more positive and their
social activities broadened. The most fre-
quently cited side effect of this treatment
was acne, which occured at an early stage
of the treatment in all cases. Hepatic dys-
function developed in one case, and replace-
ment therapy was discontinued.
Replacement therapy is required for cases
in which T is below the level of ordinary
males. With regard to dosage, Becker!”
reported that he used 500-1000mg of TE
every two weeks for several months, fol-
lowed by the same dosage monthly for main-
tenance. Based on the results of T, plasma
LH and FSH measurements after adminis-
tration of TE in KS, Snyder and Laurence®®
stated that 200 mg of TE administered every
two weeks or 300mg administered every
three weeks is the best dosage to suppress
LH and FSH while maintainig T at the
normal level. The authors agree with
Snyder and Laurence method®” and tend to
believe that Becker’s'” dosage is excessive.
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Epididymo-vasostomy with Microsurgical Technique :
A Study on Eight Obstructive Infertile Men.

[ 37 75 4 18 975 % WA R 25 #F
il E &/ ) & &
Atsushi AIKAWA Hiromichi ISHIKAWA

Dept. of Urology, National Kasumigaura Hospital

BICHBRFEFHWIRGEF (TE © BRELER)
bR OB O % B E ¥ thoE B B
Fumio NAKAJIMA Masayuki SHINODA Masaaki NAKAZONO

Dept. Urol. School Med. Keio Univ. Tokyo
(Director Prof. Hiroshi TAZAKI)

VA 7 vt =V Y —O ke AV TS MEREE 8 M ER-E7#, ZHTELHD Tk,
R EA—RE A E T L. 6 BRI LIk e, SEa, fIswmads 1 anciET L.

BIERIH 441 (50%) ITHERITROWENR A L, WEFITIRT T 2.0X107m] OFFEHE LS.
e 2FASEMEZ R TE CHIMTRAIRE TEBIR 0 % Th > TEFZ D F W T 60 % LOEEIREZ . 2
IEFNC IR ORI 78, ZhZNi#2LEE, 23EE Tholk. MR ERISECET L. EX
ZHFREELI DO 26, PEECEFUEIEZREDL LD, EETERLZHENZLO1HTDH
S, WNTRALERET R & AR ORI RYcER] & BRI, B ook, Z ORI LK
LI L OZLENPER 52 LI Lo T BIHBITROBE LHIF LGS Z LR L T2 L RRICIATE
FLAEREFT RIC Lo TFRFEEDOTRTE HELBARANWI LEFLTWS. A7 und—Uy Y —2 X 555
FE—HE YA I BN BRI OB AL L THIF LA D ThD B2 bR,

(Jap. J. Fert. Ster., 28(3), 340-344, 1983)
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Table 1 Cases and operative procedures.

Case Age Operative procedure Side Stent
1 Y.K. 31 end to side, 2 layers T + : 4-0 nylon
2 8K, 26 side to side, 2 layers L =
3 B:K. 28 side to end, 2 layers L =
4 F.Y. 39 side to side, 2 layers [, + :5-0 nylon
5 Z.H. 39 side to end, 1 layer R —
6 O.Y. 35 side to side, 2 layer R&L —
7 O.N. 30 side to side, 1 layer R —
8 N.S8. 30 side to side, 2 layer L + :4-0 nylon
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Table 2 Pathological findings of testicular biopsy and pre- & postoperative
semen analyses.
: . : Postoperative
Goe Ag Pl Ay v Precpertive Lo vy
¥ ¥ count & motility
1 ¥.K: 31 moderate atrophic change of germinal azoospermia azoospermia
cell & Leydig cell hyperplasia
2 8:K. 26 moderate atrophic change with sloughing azoospermia azoospermia
& disorganization of germinal cell
3 B.K, 28 moderate atrophic change of germinal azoospermia azoospermia
cell
4 F.Y. 39 normal spermatogenesis azoospermia 6.52x%107/ml. 60%
5 Z.Y. 39 normal spermatogenesis 1.0x10% 0% 2.42x107/ml. 0%
6 0.X¥. &5 moderate atrophic change of germinal azoospermia 3.50x107/ml. 80%
cell
7 O.N. 30 hypospermatogenesis & Sertoli cell azoospermia azoospermia
hyperplasia
8* N.S. 30 moderate atrophic change of germinal azoospermia 2.00x107/ml. 809%

cell

* Conception case.
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P ERR LA L e yA Licb o6 4, wmilws, Ml
IR E 4 LBICHEIT LS/l & EE o7, XA
2B L Tix, Bedford ¢ Schoysman® (%, rate testis X

1, 2L R T normal spermatogenesis 233R& S AL/
HEFIC BT LR LA A T OMEISE H 5 Z &
EARL TS LFRBFICAERFMIC L VRS hD 2 b
|2 XV spermatogenesis 2MEHESNIED = &, XIEH

D, 7mm & 8mm KHTO YWAETIE, FHTOEESH
CHEOERGLIHELBDTWEZ LICES>THLH L,
P& 90T, R RS T O BUBRRICE K 2 i A I
ZTWAHHEHATH D, + OEHETOMINE 5y
BLO LTS TWAWY. FaxbZomy, ZELTE

12 &> TIHEAERIFIC spermatogenesis 237x 5 L7 <
&b, PHEE spermatogenesis ZHIFF LD Z L AR LT

case 4 F.Y. 39Y.0.
X107 /m

B IR KM LR OAM CRIFICWA T 5 X DB 69 Ofpration
Te. 5 i Sperm count

W RN L TR Blic > W CRET 5 L, il 4 ;: 5
CEAEIME, B8 T 8B H £ T azoo- gl
spermia T Y, ZRZH ISEE, 12 38 H ICHT 2 e i
Eh, RG] 5 TR I HICHEG & 0 R ! 3 " B B B wesks
MLTWB. FETHICHEL T, FHE L 44 L b %, |
13~ 20 H(2#92.0X107/ml & 75 9 AEHRTTHE 7 R AE & of i Motility
moTnad. EBIFRICE L CRER 5 DAMET 2 B L ot I
Teth, RiTHE & LICHARIINL, 60%EL L & 75> T %: ;
5 (K2, 3, 4, 5). 201 |

firai DB T 8 filrf 2 41X normal spermat- : T T f . —

. " . e I 5 10 15 20 25 weeks

ogenesis Tdh v, JERF 4 TiE, FEUBHICRIERHY, X -
FEF 5 TIEBIEN 0 %D 72 », RIZEEE BT v i N Volume
W ATERICER ) Uiz 2 Bl S ALAERIC X 5. Mgk 2 21 w
WiE v Shh, germinal cell oSS ORI 2 1 &

5 10 15 20 25 weeks

RL TR Y, FEMF 6 TE, JLEMEE, EF 8 Tt
sloughing & disorganization, Leydig cell hyperplasia [% 2
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case 5 Z.Y. 39Y.0.

Xmls/"‘f Operation
1 ¢
L ' Sperm count
a4 i
34
2 i
1
1 1
1
! 5 10 15 20 25  wesks
% i
Motilit
100 | DELL
g0{ |
60 !
40 !
20 !
e
l ‘{ 5 10 15 20 25 weeks
41 | Volume
3_ I
= S
21
& B
5 lv() 15 20 25  weeks
X 3
case 6 O.Y. 35Y.0.
X107 /mé
6. Operation Conception
5 1 Sperm count I
4 ! |
]
34 '
5 |
] I
14 i
1
T T T T T ;ﬁ
! 5 10 15 20 | 25 weeks
%, | !
1004 | Motility ;
80 ! !
604 | :
404 | I
20{ ! |
|
T r r r T .
i 5 10 15 20 | 25 weeks
mf 1 |
4+ J’// |
1
3 i Volume !
24 |
o |
e !
4] 10 15 20 25 weeks
X 4
wa.

SEIOFERN D, #Hith, BTPEHET20ICEH T H
Miz12E~16E Th Y, Z OBHOREHREICL YT
BETFHL XD LBbNID Smith OETIEHi 11
FRABZEI LD THFAHET L0 H Y, DR

N ) - fEE - P E

(343) 31

case § N.S. 30

7
X 10 /'“Eoperation Conception
6 1 4
5 ' Sperm count i
4 i
3| ! !
: 1
24 i
¥ 1
1] : ‘/—/:/
A ;. -
: 5 10 15 20, 25 weeks
1
%) | !
100 H Motility :
s0{ | i
1 1
604 ¢ i
404 | i
20 | i
' 1
' 5 10 15 200 25 weeks
mf p |
4 i Volume i
- [ l
54 | !
1]~ |

T T

5 10 15 20 25 weeks

X 5

D 1EDRBBENPLETHS L HELTNDE.
JEGI 6 & OVER] 8 1247142318 B & U213 B ICIEARIC RN
LTws,

BT, FERBRBORBE—REWENA, microsur-
gery WX VBAIT bR TWED, FFEEEE—RK
BEWEMOBRBEINERZLL DBEEZ TR,

Siber X mirosurgical technique # Fjv\CHREEL F{k%
LAEE & U4 YA L patency rate 86 % & BIFsiEE
BHTNBES,

PAZEMEERS ES X 2R FEIC%$ 5, microsu-
rgical technique (2 X 258 LIRS —FE WA DRREE
MESEZ—Bhci) 25 LEx LRI

3 ik
1) Martin, E.: Univ. Pennsylvania M. J. 15:
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2) Hagner, F. R.: J. A. M. A. 107 : 1853,
1936.

3) Hotchkiss, R. S.: Fertility in Men, Lippincott.
Philadelphia, 1944.

4) O’Corner, V. J., Sr.: J. Urol. 85 : 352, 1961.

5) Michelson, L.: Surg. Gynec. & Obst. 82 :

327, 1946.

6) Bayle, H.: Urol & Cutaneous Rev. 54 : 129,
1950.

7) Smith, S. W.: Fertility & Stelity. 14 : 515,
1963.
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8) Silber, S. J.: Fertility & Stelity. 30 : 565,
1978.

9) Harrison, H., Gittes, R. F., Perimutter, A. D.,
Stamy, T. A., & Walsh, P. C. Urology ed.
4, vol. 1, pp: 724, 1979, W. B. Saunders
Co., Philadelphia, U. S. A.

Epididymo-vasostomy with micro-
surgical technique: A study on
eight obstructive infertile men.

Atsushi Aikawa*, Hiromichi Ishikawa*,
Fumio Nakajima, Masayuki Shinoda
and Masaaki Nakazono
*National Kasumigaura Hospital, Dept. Urol.
School Med. Keio Univ. Tokyo
(Director : Prof. Hiroshi Tazaki)

Epididymo-vasostomy with microsurgical techni-

I BN EECG T A~ A 73 —Cr ) —ICXBE LE BARESRE 28 %3 %

que was performed in 8 obstructive infertile men
during the period from Feb. ’79 to Jan. ’82.
Six cases underwent side to side anastomoses and
in the others, end to side or side to end proce-
dure was utilized. Semen analysis improved in
50 % and more than 2.0X107/ml sperms were
counted in all the improved cases. The motility
rates were over 60 % but one. Conceptions were
confirmed in 2 cases in 21 and 23 weeks after
the operative treatments respectively. Preoperative
testicular biopsies disclosed 2 normal, 5 atrophic
and 1 hypospermatogenesis and there was no
significant relationship between pathological find-
ings and postoperative semen analyses. The result
may suggest the affected spermatogenesis can be
improved through reconstruction of epididymo-vas
channel.

(At - BRFRSTAEIL4E1I2H )



HARIEF M
283 3% 1983

& prolactin IMfE % 2 U 122 MEREAR 2D 4 F

4 Cases of Male Hyperprolatinemic Hypogonadism

FLIRER R FW R B E (EE - BARBEER)
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BIBEER S 2 XM L+ 5 prolactin FEA T EMANEEE O 3 4 & Sulpiride JRAIC X D #%F S| prolactin
e 1 FIDE: 4 Filic> £ prolactin MfE & BAMRERS L OBRE M ST 5 BRI TNSWFIRR &
fFore. FTEREAEEHTIIWTFRGIE testosterone fEAME L, LH-RH test 2 TO KGN EESLT B

Y, Sulpiride BRI X 57 prolactin I < 1% Sulpiride IRFHIEIZ X D M prolactin fEJK OF fLH
testosterone [EDIERALED bz, AFEIO itic X V& prolactin IfifE T (%, prolactin @ EEEH 7x
testosterone PEEMEE, THAAMENEIC L5 gonadotropin S IAEEE S EIEETRE DR AT LH#HEE S vl

(Jap. J. Fert. Ster., 28(3), 345-352, 1983)

1

i

BFIZRBIT B prolactin MUAE: % OEEEER & L
T, £ vRTF VR - ZHEEE - SR, SbicEE
BREEERMLATED, WhiddBIEEREDRE
D12LEZHILTWSIY, 4F T35 prolactin MLJE
DOYA, ARRE PR DEECHET 20 EERN
B, BFielnw CERHRERO R R XL EBE ORI’ E
h, LFOHA X VITE prolactin MAEAFE R S iz
WEWIRELH LY.

LlEFR 4k, 4BI0OF prolactin MLYEH 7 28R,
IR T AR R 3 X OSEILMRkIc > ERFF LA e D
THRETS.

£l

G0N $ ESEES

i HERET (TEEREREE)

W7 : FRFI454E10 141

FRIERE : &z ekl

BAERE : i _&o il

HURAE : WS8R X 0 AR OBE A, IREHY
B EBEL T, IB42F12H, ¥ 7 v— LEH
FEBoL, FORBROEIHEM X-P 2T ago
B w @, FUIREXBRIVEL AR, 424125 25
T TR O 2 T FH4T Lz, ARk, chro-
mophobe adenoma Th Y, FFEHAFESIEE L
25, WRF434E 3 A X Y HEREENE, MR
I CHEORE, AiElO TEFREREOFRELH LML
D IFAN434E 5 A19H FFIFMAT L. ATERIEF454E10H
14H, FIEAEHHEOMEBREIRTE O R B I TUIRER
B2 L. WRBHARO L, HE UBREZ LY Bk
FVEVHIERBEER R L. Btk e VARSI
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IVPERUHELREDOND XD
Pi#%, Sl BRIV E VABES 2T T
Wiz s, MEFNS64E 2 A 2 Hiziid prolactin ff73200ng/ 4
ml P ELHEEEZRLIZZLICLD,
23 % BRI THERM MRS EH

Thoje.

IEFOTFEE H 5 A
ABE LTz,

EPRAT R - IBF454E10 H 141, MRS E
EHAFA 4 ml, £3.5ml, HISZHIE
WA 5645 prolactin i RS

(=), MeE (=),
fil2 LS otz

ST R A VR LR O, BEIER
BILEBNTA 4.5ml, Z£6ml L/hE
M, M EILE I ED

EWTHO D3,

<, AIZhRbMEE EAhE ol

Lz oz,
AT ¢
< [HEFnS64Em: >
O—fftkin « IEH

EOHE

IfFRbh TV,

BLE €.
P v e CRIFRER)

¥ prolactin fMEZE L7-BABRERLD 44

OFH#AE : BN

OiRES: - IEH ORPTA : IEH

Ol A v A - IF4SEE DI R TR - V&
FAFNS64FIRE Y3 R v v
Hipgggat, g LH 3R 2.3mIU/m], i FSH 3t
FEfE2.0mIU/ml PLF, MiH prolactin ZER#{E200ng/ml
Ifiiff testosterone FEFEE{HE 296ng/dl (3
T, BHEAvE ARG RSO

A& 28 % 3 &5

test, clomiphene test DfERi%X, Zh€h Fig. 1, Fig.
4, Fig. 6 iR L.

OFILHEMEFTR « IBF4SEIRIBRIFI2EE (Fig. A)
DFEMIE T FLL spermatogonia b TFMZE LD
DHTH%. WS MF v o AlIdFRHEET (Fig.
A) ZHIZHE L ik USRS OB 238 5T primary
spermatocyte iR Hivs.

AP IEFIS64E 9 B 7 A iR RN T I EEE
& 7o 7228 it prolactin LA 111.7ng/ml &
EfiTd v, Bromocriptine 7.5mg/day ARFHIZ TIRIFIM
i prolactin 3.4ng/ml LIEHILLTWS. X, SHED
TEABEEHTH oMy LH K#fE7.5mIU/ml, FSH 3%
BEE3.2mIU/ml T, Il testosterone FLRE{H 110ng/
dl ©&% o7 X, TEEEE#H%D LHRH test %
Fig. LIiZR$2%, a0 & FRCERIETH o 7.

I IR 2 T MR TE

prolactin PEA: T IE

, IRE

el 2) I 345 s
X7 - I

912 - BEF534E 2 H10H

RHRE : B _Ez il
BEALRE : B _&Ezenl
BUREE : 29 ORI (GE27RR),

PEAETRIIE 3 ~ 4 [H

LH H:A%E7.3mIU/ml, FSH #F#E 2.4mIU/ml, [firh
prolactin JEREE 200ng/ml DL _E, Ifiif testosterone

BE 11ng/dl TH o7z, Aflo LH-RH test, HCG
(#Ef) 1 E.K.)
L,
mlU/ml i mIU/ml FSH

100

50

case 1 [EFnA5% 9] R 52 L AR AT L

T T T1rrrr—

T TTTTT 1

T
T

T TTTTTT

0 30 60 90 120 0 30 60 90 120

(min)
o——e F Ik ILE L HIFL G
& ——® B RILE CFIHEE k1%
O——0 BEFN564 I T T (AR M55 17 1%

Fig. 1 LH-RH test

(min)

ormal response

case 1 MRFNSGER: Bik& v & v HIFHFBER
ALK R
Fig. A



Wfn 68 £ 7 H 1 1

ThoIh, RIEDTZDHIFEFIS3 4E 2 J] 10 H W RIEFH)
2, WRREICT, BT 3-4/HPF LBEOZETE
Tholc. ZORERTOMAH prolactink DRIEFFT b
NTHE LT, IRMICAREEICH L HCG 5000 Bifr
1R, Fid i 12 S U2 Bk <,

clomiphene D5 41T 57, I ORINZ 720>
7. WAFN 56 4E 2 JiT JIE L72ifiirf prolactin FoRE{f 23
200ng/ml PLEEEETH Y, BRI REEEIZ LY
prolactin PEAETFHEMAEESH L L o7,

HEFTR - BR8], e (+), BEIER, 2
HARA Sml, E4ml LS L, Bz 2 Ry
Thole. LMEAF IR Hhmhoi-.

MRATRT A -

O—ftedfn : TEH  OF#E : B

Ok % : B¥ ORAR : ER

M v A R S3 4RI oMt LH JERkfa
F10mIU/ml, FSH Hffi% 6.3mIU/ml LIEH Tdh 5
2%, ILH testosterone JEREfEIL 65ng/dl L {EAET >
7. FEFN 56 4ERIESEIC 3 %5 HCG, clomiphene &%
FUE#A 1 7 H#ofd LH 2Ef#E15.5mIU/ml, FSH
HAEE2.6mIU/ml L JERfE O G, LH, FSH &
LA ISR T 2 IR TR E 3B ot
I prolactin fEix 200ng/ml LA F & Efi Thotz. &
il LH-RH test, HCG test ®#55:i% Fig. 2, Fig. 6
iZas L,

SIAAREAT L - IBFIS34EEE 2N (Fig. B) R
Fi3 secondary spermatocyte F T & W, ik

R
{Mar. 20°'78)
LH FSH
mIU/ml mIU/ml
100 | 100
50 i 50 L
10
sk
3 L
2F 2+
L1 L 1 i | J ] 1 L 1 1
0 30 60 90 120 0 30 60 90 12
(min) (min)

normal response

KEF - fEA - #EIE - JLE -

(347) 35

2 svweile®
case 2 IHFNS64E I RNATIE 12 %3 5 a4
LA R T R
Fig. B

R FIA RO R TH 5. BRSO R ITAE It
STk (Fig. B) WI2Re oMk L ik L TR & nigksE

AEAEIZ XS 2 1%

(Mar. 25'81)
LH FSH
mIU/ml mIU/ml
100 -
50 F
10+
5k
3 -
2 b
1 1 1 1 J 1 1 Il L _ 1
0 30 60 90 120 0 30 60 90 120
(min) (min)

o——o NN I 7 1%

Fig. 2 LH-RH test (&#2 T.K.)
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(JEfH) 3 K.S.)

LH FSH

mIU{ml mlIU/ml

100

50

YT T ALENT

| I B O 0 s |

T

T T T T 1117

o
T

1 L 1 1 ] L 1 1 1 J
0 30 60 90 120 0 30 60 90 120
(min) (min)

o——e {JJLIf
O——0 " HEARI 95 1l %

Fig. 3 LH-RH test

mIU/ml
—-eo LH
o——0 FSH
30+ — —
clomid 100mg day “
20

—————3
4 5 6 7 (days)

& -
0

w lop

Fig. 4 Clomiphene test (case 1 E.K.)
(BiEh e v HIBERORRETT)

1EEH B, spermatid b FICHFEET S,

Az, WEFNS64E 4 H23H, MeRRIEHC T F EfAE
R A 1TV, #ER%EIE chromophobe adenoma T®H
> 72, it prolactin FERE{EAS 82ng/ml LE <,
Bromocriptine 7.5mg/day #%5-i2 XV, IfilFf prolactin
FEREHT.2ng/ml EEFEMLLTWS. Higomd LH 3
BEfiEE 2.0mlU/m], FSH 2.0 mIU/ml PAF LKl ©
LH-RH test T% Fig. 2icR+ X 91, il VKK
BTChodk.

CIEN RUEESH

T BAEERS

i - WEFNS64E 7 H31H

# prolactin i & & Lo BAKERED 44

ATESEE 28 %3 &5

—o [ H
o——0 F5H
mIU/ml |
301 =
clomid 100mg/day
20 -
10

0 1 2 3 4 5 6 7 (days)
Fig. 5 Clomiphene test (case 3 K.S.)

Flg C case 3 SILFABEFT R

KIERE : Fgd~&z &kl
fﬂ?“ﬂ@ : WEFNS64E 6 H, b RIHOE R B 1o T LR
IR IREEIZ, B OB AE IR TERR

rﬁ%h-ﬁ%éi’b, HEFNS64E 7 H31H, FLIRERWIREEE:
AL 7t %. morning erection 2~ 3[A]/if, FEY it
CEERITRE L Y by bhie. SREORRK
L. #ZEoIff & vE o BEiC T, A prolacting
W3 200ng/ml PAE LT, BMRRESMEIEOREARIC X
Y TIEMRIE O E W & 0T,

AR  BBEROMERIT scanty T, BIFHEIAE
FHib2ml hEL, BZARLAES EhS ol

RAFT R « O—fihrilL « IEH

O HRE : 1E%, OMmikAE(Ly:  IEH

OB, : IEH

Ol as v K - Hlgkefid LH EA#E{ET . 6mIU/
ml, FSH 3#E 6.0 mIU/ml, IfiiH prolactin FEREfE
200ng/ml DAk, Ifiif testosterone JLfEfil 240ng/dl T
bhoiz. Al LH-RH test, clomiphene test, HCG
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test MEER% Fig. 3, Fig. 5, Fig. 6 10mT.

SHAMPT R (Fig. C) « HMERI/h S HEMEN
\Zi% spermatogonia 23b TN B b5 BET, /b
RS GR T R L.

ABNLIFEFIS64E 9 H 17 B I figtdgsh ke ¢ T EARIEE
WkRE 1T o7z, ik prolactin FREE)5127.6ng/m]
LEETH Y AL Bromocriptine 7.5mg/day ARFIIC
L VIEFE, i prolactin & 3.0ng/ml DAF LIEH L L
TWb. RO TEEESEHi#%O LH K2, 0mIU/
ml BIF, FSH #p#fE3.2mIU/ml, X LH-RH test
Fig. 312 5k L7z X 52 LH o KIE 1313 (EHii e Fes
T, FSH OKGIETF L TW5. i testosterone @
FREEE39ng/dl L{K <, HCG AT X 5 i b Fig.
6IZRT L L METICH LIEF L TW 5.

il 4) I serx s

EiF: A AT o2 - PEIREEE

#12 : BHFS34: 9 H12H

FIREE : Frat &z al. 73 A

BEABE

OREFN 29 45, 47 4F, 48 4R |CIBMERISIER I T T

1T.

OWEFNS04 X v BMEE 8, WFn524-Fk % v Sulpiride

150mg/day Mk

BURIEE : AS14E 9 A X 0 PRRINEESD v, HiszARAE
KIEDBWHIZ & v HE I TERYIREE T Tz B
S2UEFKEE D> & LRI H 2 FIREEE o 7T A 03 % 27 <
72 {7 Y, morning erection % 1 [B]/3H & 72> Twvi/iz.
FHFn544FE 6 AE X #1751 1 & X Y morning erection
Lk L. WEFISS4ES A30H, A v RF v = - HERE
L EFRE L, WREFZZ, fH prolactin 2FEET
BB LAV L.

FRASFT .

O—fetRi : IEH, OB : EX

O LS. : FREET.4ng/dl L @{ELISMER

OFRFTR - TEH

Olf.Hp &R /VE AE : Sulpiride JRERE, s LH gk
E20.3mIU/ml, FSH #£f#457.9mIU/ml, ifid prolactin
JETEME 80ng/ml, ML testosterone FLRE{A 365ng/dl &
IitFf prolactin @ _FH-7338 ® S 417z, Sulpiride R %
kL2 25, ifid LH 3R 13.8mIU/ml, FSH
5.6mIU/ml, prolactin 3.0ng/ml LLF, testosterone
480ng/dl LI prolactin MIER{k & M testosterone
DEABR D b Tz (Fig. 7). Ao HCG test.
LH-RH test, clomiphene test Of5%% Fig. 6, Fig.
8Fig. 912" T 2%, W ¥ hb Sulpiride fRFIHIERD
HThs.

KEF - fEA - MR - S - T

(349) 37
Testosterone
a/d] HCG
| 100001U 50001U  50001U
o A

700 r
600 ‘r
500 [

400 T

300 -

200I~ ‘\vx

72 hour
4—scasel EK. (BRI T FigLd)
s—=case 2 T.K.(THAEIZ A3 2 i)
*—xcase 3 K.S.

o—ocaseqd T.L

4+--casel EK.(BMHrLE R Gl 4%)
*--xcase 3 K.S.(FIMAKIEM %)

Fig. 6 HCG test

(T) (PRL) (fEf 4 T.L)
ng/dl ng/ml
e
- 90+ Sulpiride
i 150mg/day
- 80 for 7 days

L I

1 7 14 21 (day)

Fig. 7 Change of serum prolactin and

testosterone levels affected by

sulpiride administration

z 8

i prolactin [fUAE X SAMAEE TREDHF & Sh T
Y, Hermanns”, Perryman® &%, & prolactin Ifijif

THBEREPET T2 UTOmML BTG, +
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(#EH1 4 T.L)
LH FSH
mIU/ml mlU/ml
- L
100 |- E
50 F L
10
5 5
- 3 -
2t ot
1 1 1 1 1 L 1 1

1 1
0 30 60 90 120 0 30 60 90 120

(min) (min)

ormal response

Fig. 8 LH-RH test

b b F 0% 113 prolactin MAEIC X2 TERILTD
testosterone FEAENETF T 572 ThH Y, # 21 prol-
actin A TFTHEMATD gonadotropin FMEEL*BZ 3T
bHHLNnIbDTHB. Lhl, ZOEFIBEDL
IARAEICHHIENILLIE A L. T THRAESH
TRER L TERNC W THISENREEIT 9 2 ik
D, FOIREBEHLMCTHZ EEAME L.

FEB 13 FIRAEEM%ER T LH, FSH o X
BIEL, Bea v e oRIfTREN% & b, LH-RH A
#< LH, FSH BERGTHo (Fig. 1). FKplick
iF B BEAR N VAIBRSEOMRE, EORKE, H
HEoHH, BREEODL TN ELBO—ICHMT
borkFE2HNDH, BB CTHEMET LICEL
WEEER ot AFIOSE, BIERBIE TR O EN
135 prolactin MifED 72w L9 XV T8 LA FIEANEE
it D& gonadotropin IRENFK L EX IS, Z o
X 5 7o ER TR SIS RE IR T E O FREE, M prolactin
PIEFLERS LI BEFR VT RIS OHFIEET
5 = L BAMNETHSH. Nagulesparen? {3 F IEANE
¥E12 X 57 prolactin IfifiE T hypogonadism %57 5%
SEMIZ Bromocriptine 5., testosterone 5., i
Bromocriptine & testosterone {5 %#{T>o 7 & &
A, BRI, potency D473, Bromocriptine
Bifl, testosterone WiMi#H XV, THZOHL ¥
&, ZROVEHThHO BTV S.

FEF 213, WREFYIRRRS LH, FSH o i
FIEETHOH, IiH testosterone K A365ng/d]

# paolactin [fifE # 2 L - SHAES 2O 4 f

ARIE&GE 28 & 3 &

(#Ef5) 4 T.L)

mIU/ml ——e[H

6———-=0 FSH

clomid 100 mg/day

o

10+

Fig. 9 Clomiphene test

LIEET B Y, I TO testosterone PEAREEHIRME
Shiz. Ao LH-RH test (Fig. 2) 1%, WRERE
#r, LH OISET 2D 5 b FSH O RKISIZIER T
Hotz. ¥ 1EBRORTERER (HCG, clomiphene £
) # 0 LH-RH test Tix, LH, FSH & {KISDK
FAELTWEe. ZOBREIRS < FTEEEET OHIRIC
I R 2 EE O ), FHEETO gonadotropin
BUWTFHEDIK T2 S Lz L Bbhic. KM
EETRAE, ANIEEREE b ERHAWEERD T, MR
sperm count ®_F&F LFED o7,

SER 3 12195 D hypogonadism JEIK Z £3 % FEH] T,
JEf) 2 L [FfE prolactin PEA THRAIEEFI TH H. A4
ol LH, FSH MERMEIIERFGEN Th 50, ER
2 LT Y, I testosterone JLFEEAS 240ng/d]l L
[Eficdor-. LH-RH Affcbif LH OMEFISH
K<, FSH BIEFORIGERL Twie (Fig. 3).
“EHHEEE (Fig. C) 1 3FEM4YNIC spermatogonia # 7%
WHRETELVWEABELAREEL T, Z0&)
(CHER 2, 5EH] 3 TRt LH, FSH O3 HEASEHR
THhBIZhhhb b3, gonadotropin 4TI AE DMK
TFL, i testosterone JLREE LIK[ETH 5 L vy )RR
MBELNE. Dz LiE, prolactin PEA T FEARIEEF
T FHEM L~V CO gonadotropin Sy 13H Y,
BIWEREPBZ DLW WRELH D Z LERLT
WashbmeEZLN. X, EF 2, EF 3 TiE go-
nadotropin IEFEHENIER Tho7hd, = NITEEOKR
ESIXHEHE 2 b h, FEAEE?E ST
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(¥, gonadotropin EFEENET bBZ 2 b0 L s
iz,

& iz Faglia® 53 prolactin Ifiifif ¢ hypogona-
dism # 23 5%EHNE clomiphene AFFICERIGTH S
LIELTHEY, & prolactin MLNE TIZAKE T # D HH
NhHHZLERBLTWS., HEERF 3 @ clomiphene
test (Fig. 5) T% I LH, FSH o FHEZ#E D T
Wig. A%, ZOMICOWT HREBKELREbNS
A, & prolactin MAEDHKTE L XN TOEEICON
THRALBETHED A OHAN

WIZ AR L 5 prolactin [fiLfE & DR TH 505,
BB T HIEF 2, FEF 3 ICBWT, EIMRREEZ R
» T W 5 A, EEEMIZE prolactin LFEDRKE Th %
7, SAEOBRFTEIRATH .

SEM 4 1% Sulpiride ARHIZ X » 42 U725 prolactin [fi.
it © Fig. 8 12T 4EIc Sulpiride iRATIC X U i pr-
olactin fH2 FH-L, Z DEETOIMY testosterone fH
O_EREPED bz, A D clomiphene test, LH-RH
test, HCG test [Z1E% T, MMM - FTEMAMERR © By
FanwekEZXDZL, A VRTVADRRKE Sulpiride ik
HIiZ X Y & U725 prolactin [fIfED 72T testosterone
DEENPEEISh, A VRTFTUREEL K EEZLR
5.

ZZTEHITEIT S testosterone SFUWATHEE & 15
Bty cHEBFlIc HCG test & Tkt L T &7 (Fig.
6). ZOREER 4 TIEERKIGERL 72 25, flio 3
Bl Fh EEES L FERIETH . Ca
rter? &% prolactin PEA T HEAEE 10411 HCG 2000
HA/H, 3HMATRTLICE ZAIEH D testosterone 4y
WERRKEPRD bl b HE LTnws. —%, Th-
orner® 5% HCG 2%} L175-OH-androgen O &0 5
prolactin MUEF TIZETF LTS LB T 5. HER
B b FEAMEEH T 3 W52 HCG ARz & %
testosterone ZSWAEZEZ R L, Leydig cell OBEEET
RIBIZH B L 5 fERTH o7z, Ambrosi® &I IEH D
B 6 Az Sulpiride ##5- L prolactin IfiLfE & #FF
T 5Hitt T HCG Afifx{Tolc L Z 5 testosterone D
JZJEi Sulpiride #$#%5. L TILH prolactin % FfEiZ L
RO FBRPOICEHEL TH D, prolactin (ZiTA
3k gonadotropin @ Leydig cell Io364 A{EH 2 E®H %
BE25d5LHBLTWS. L UIBHERICAERR L~
Wik % 727 prolactin JREETIX T2 L 5 gonadotropin
» Leydig cell izt 2 /EH Z KT X & 2P 0M#< &
Zxabhb.

Iz bR 72A3, & prolactin MLEEIC B (F % HBFH:
IRBEIE TR DR L L T, KEL A T Lo

RUF - JEA - MEJR - SUE - FEE
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testosterone JEEEEOMKT, 1 H 1 >FTFEMAEL Y ©
gonadotropin PWEENZE F LI Tnd. HERTIERE
JEH T bl testosterone JEREfEAME <, 2>, I
i LH oA LH-RH AFC X VERIETH 7.
CORERENS, T LITEER 2, EEF] 3 TOSILEERS
DERF, FEMKL L TO gonadotropin 3T IEEE
DEENETEZ NS, L & L, gonadotropin H:R
EPERE THOZ &2 b, ZHIRIMATHE prolactin
2 X BEILTO testosterone PEAREE L EES 5N
BdbsHoEEbND. WITHER 4 T, HBK- FTEEME
R IT F% A3 70 <, Sulpiride IR IZ & 27 prolactin
MAEIC > THlLF testosterone FEREENET L 72 & &
Z B, ZTOZLITIENTO testosterone PEA[EE|C
& prolactin MAESEELTWAZ L2 RTHTRLEEZ
LS.

PlbkxE b L, i prolactin MfiLNEIC IV TEIAHE
HERET 3+ 28 Ic 2 TiZO®F prolactin [fiLfE D A
LT FIEMAERIC X %5 gonadotropin 436D
F® prolactin DEHER)7x testosterone MEAEFEEMEH,
&U®:@W%K¥5%0630@ﬂ%ﬁéﬁﬁ?6:
LRTE, HBER 2, 313®ICEST, JER 4301
IOTENBEREVEL LD LEEZ K.

BHI2 BT 55 prolactin MEE, FDOEIERTH S
PSRRI TR ORBB L, LFICH LRMICHERT
BZLEHLVWEEDLNRTWEN, Tha 3P FRIEE,
MERR RIS TAER L - — vz prolactin & JIRE,
& prolactin IfIFEDF RICB®H T\ 5.

A E Uiz 4 i, Wb B S e I ALK RREE
D STz prolactin PEA: T HEMAEE 3 44 & Sulpiride
RBICEXVERE NI A VAT UREFZTZLIHATH
5. FEEESF TR, FTEREWNEO LEZERE, T
b LH, FSH OEBEIIER TH 212 bhhb
53, IfiLf testosterone fHAME <, LH-RH test i T
b LH ORIGEPFICEE S Tz, Sulpiride R IZ
X %1 prolactin IiLfEH T ix, Sulpiride ARFH D i
testosterone fH2SIEH FHA T, Sulpiride RAFIEIC X
Y, I testosterone EHMPFE®D B A VAT R
WL TWS, PIEXYE prolactin MEICIIT B
BREETEDIERIZ, F & LT prolactin PEAE T T E
B X BHEIRIC X 5 gonadotropin ZyUAREE SR
prolactin ILfEICX Y, I TO Leydig cell HrEREE
DFE L 7c % testosterone MEAREENERE 72+ LA
bihbd.




40

i

S

2)

3)

)

5)

6)

7

8)

9)

10)

(352) i prolactin fifE & & L 7 BILBEAEAR 2 D 4 4 HAEREE 28 % 3
x W 4 Cases of male hyperpro-
Carter, J. N., Tyson, J. E., Tolis, G., Vliet, lactinemic hypogonadism

S. V., Faiman, C. and Friesen, H. G.: Pro-
lartin-secreting tumors and hypogonadism in
22 men. New Engl. J. Med., 299 : 847, 1978.
Thorner, M. O. and Besser, M. : Bromocri-
ptine treatment of hyperprolactinaemic hypo-
gonadism. Acta Endocr., 88, Suppl., 216 ;
131, 1978.

Franks, S., Tacobs, H. S., Martin, N. and
Nabarro, J. D. N.: Hyperprolactinemia and
impotence. Clin. Endocr., 8 ; 277, 1978.
FHEOE, FRMWR, HHFE—K, BWAE—,
SR FNEL, JEMWISIRES  BABELS2E EHL
T57R5 s FUoEETEREERO 26, (&,
ZREHAO 1H) & L, 29,37F: 180,
1981.

Hermanns, V. and Hafez, S. E.: Prolactin
and male reproduction. Arch. Androl., 6;
95, 1981.

Perryman, R. L. and Thorner, M. O.: The
effects of hyperprolactinemia on sexual and
reproductive function in men. J. Androl., 5:
233, 1981.

Nagulesparen, M. V., Ang, V. and Jenkins,
J. S.: Bromocriptine treatment of males with
pitutary tumors, hyperprolactinemia and hypo-
gonadism. Clin. Endocr., 9 : 73, 1978.
Faglia, G., Tragaglini, P., Ambros, B., Peck-
Beccoz, P., Paracchi, A., Weber, G., Bara,
R., Elli, R. and Spada, P.: Some aspects
of prolactin influence on gonadal function in
humans. Prog. Reprod. Biol., 12 : 256, 1977.
Thorner, M. O., Edwards, C. R. W., Han-
ker, J. P., Abraham, G. and Besser, G. M. :
Prolactin and gonadotropin interaction in the
male. In: The Testis in normal and infertile
men. Troen, P., Hankin, H., eds., Raven
Press, N. Y., pp. 351-366, 1977.

Ambrosi, B., Travaglin, P., Beck-Peccoz, P.,
Bara, R., Elli, R., Paracchi, A. and Faglia,
G. : Effects of sulpiride-induced hyperprolacti-
nemia on serum testosterone response to
HCG in normal nen. J. Clin. Endocr. Metab.,
43 : 700, 1976.

Kazunori Ohno, Yoshiaki Kumamoto,
Tsugio Umehara and Hiroshi Maruta

Dept. of Urology, Sapporo Medical College
Osamu Sato

Dept. of Neurosurgery, Sapporo
Medical College

We studied four cases of hyperprolactinemic
men who had impaired gonadal function. Three
cases were prolactin-secreting pituitary tumor and
one case was Sulpiride-induced hyperprolactine-
mia. Except one case who had been operated
(removal of pituitary tumor), the basal LH and
FSH of these cases were within normal range, but
the basal testosterone levels of all cases were low.

We evaluated plasma LH, FSH and testoster-
one levels following LH-RH, HCG administration.
The LH responses to LH-RH were imparied 3
cases of pituitary tumor, but FSH responses to
LH-RH were imparied in 2 cases and normal in
one case. In the case of Sulpiride-induced hyper-
prolactinemia, the LH and FSH response to LH-
RH was normal. The responses of plasma tes-
tosterone to exogeneous HCG were impaired in
three cases of pituitary tumor, but normal in
Sulpiride-induced hyperprolactinemic case.

From these data, we suspected the mechanism
by which hyperprolactinemia leads to hypogona-
dism as follows: In hyperprolactinemia,

#1 Prolactin may decrease testicular steroid-
genesis (testosterone production).

#2 Prolactin may alter the gonadotropin secre-
tion or gonadotropin preservation at pituitary
level.

We also discussed the histology of testicular
biopsies taken from prolactin secreting pituitary
tumor cases.
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hCG #ehGiT & b %M % #E15 U 72 isolated LH
deficiency (fertile eunuchoidism)® — ]
Successful Fertilization by hCG Treatment

in a Case of Isolated LH Deficiency

(Fertile Eunuchoidism)

A& H I T 329 B WA R g R
H M B — BR Mmoo R
Ken-Ichiro YOSHIDA Takeharu NEGISHI

Department of urology, Kasukabe City Hospital

FEFIE 28 5%, AT A AR E L ORBE L7z, R EETH Y, SR/ NREEEZ R L0, B4
WAL b 6ml Thofk. HRRA CIHHHEO. Iml TEEFELZLE L. s Ty L~z LH
4.7mIU/ml, FSH 2.8mIU/ml, 7= F 25 v »8Ing/dl TH H, LIE XY isolated LH deficiency * M7 L
. BHARBTIT leydig MALIT REAE L L7, BFEEMRE »bhk. 2 ORI hCG 1,000~
1,5001U, i 2 EOF THL- L, KHERITROUER O kMO E R, 2 O%E L ROHA R HTn
o

B ZOfESIC LH-RH &f7 2 b& 1T\, M LH, FSH, 7 % b 25 v > OREBAHIE 21777
5% & O 5 HHER G %0 LH ORMBBAMEIMO £ 2 /M— 2 — L 2R LIzFh D, = OH

BTEEPLD LH JWALTH 2HEHR L 7. (Jap. J. Fert. Ster., 28(3), 353-357, 1983)

#*

B F e EOMEEEREN S B, FSH v_13
EETHDHN, BIRMIZ LH v R_RAD KT 2R3 R
% isolated LH deficiency & MEE. Z O¥EHEII(L LH
VARADYET A NAT v OET &4 U LR
ERTLO0, BEMERFELTVWIHEALDY, Z0
% fertile eunuchoidism & &, IET 5.

FAE DI TR & E3 & LR L 7oA i & 4%
BL, hCG &Gz X h Bk o BBMER 21T 9 L &
b IR TR DR ISR T O R R, 0%z
DRIFICIEF L WO ELE T D T Z O—FlE s+
5.

i

E M
KEG] : 285%, Ytk &tbH
EiF - AT
FIREE, BEERE : it ~&dmL.

BURIE « FEIRME 445, BUTHIRTIE 2 s, FHA T
T, WEOL AR L7z, FHI268IC TRARHRICEE 1L
IAQAN

BUE « MR E S OB EE AR 2R L.
LM EHERRD T, REBEIDTNCED 5L, M
B, BRI BLALED AP, BISCIRTIE L A L
AT, BELMEEATHY, BHEFEMW L L 6ml <
bt FFRRE TIIRETREO. Im] TERTFIREFX 2L
TWwie. RBREBEEIRD Lok,

FRAT RS - i LH 4.7mIU (% {E6.5~34.5mIU/
ml), M FSH 2.8 mIU/ml (E# & 1.9~21.8mIU/
ml), MmHF 2z 27 = 8lng/dl (IE#E 300~850ng/
d) rifnd FSH ZIEWIE Tho7dd, M LH KU
FTARRT v VR EEE R LT

B REB
VLD AR OMERAE L Y isolated LH deficiency
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LM L. B EoRB R USROS E Hi L
LT hCG HE#BtA LIz, ZhEFBOMELLIC
R

hCG 1.0001UX2/:8 hCG 1.5001UX2/38

1 ] L ] L
Jox 100 BRER $21R FREE
#
il
& 5x10°
0
T2 3 4 5 6 7 8 910111258 2 857

1 R o
hCG #5148 A UTEILERN O AR O RS JE G
BEirols. R T T v K CHEER HE. 3
BEICTHERICAEL 72, 2 TR 28 OFMEFRIEIE
WRABFOEN L EERBRAIEEZ L TR Y, HHE

B2 B4l %80

DIEEEH L. Rk L LThrns,
% & DRHRE TIRETH £ TOMER A LR, —HT
TR O N R LIFET 5.

Sertoli ARLZ BRI L b 2% FHEA~REL, W]
WA MR & B DT © A HT BRIV & 5
TWwie, Zhicx LHERBTREREE LTk Y,
leydig MaOEMITRHAT, x 0 leydig il bR
PAERE LTV, BRI TEM3 0T L CEHR
L7RERIME D DN

hCG % 1 [A]1,0001U, i 2 [n[f%5- & L 9 # H kT,
Z O 1 [[1,5001U & Ui 2 [0 5% {7272, hCG
5.1 5 47 B B ORGEARE TR B E£320 X 107/ ml, 3#
B 30 %, Kk 0.1ml LR ~ORTOMBLE %
fo. $EE% 10 7 B BSOS I8EE 272X 10°/ml, JEBHsR
30%, FEHREO.3ml &, KRB o, BkT
LB LA A b, hCG #E#% 127 HHIC

hCG # 5.1z X b 4224t & #45 L /1 isolated LH deficiency

HAE&E 28 % 3 &

M3 HiEREE (Lo s)
BFEEE3 AR LHB L. Z OB TORTIRER
158 105/ml, ¥ 0.6ml Th Y, SEEIZRALT
Ly, WE BELAON BIAEFIEME
9ml TH Y, MHF A AT v fHiF740ng/dl L IEH
AR Lo, Z ORENEE OBIFFNSE T BICERE &
BOFLELZ HTWD

BEIRESF OB OBKFELENORD, BIE 24
BOBMSTETART YO TEEIHRE L THRBEL
7o, = O ORERT TR0 Iml & p 7 v s
P12 360 X 105/ml & ¥z 72,

TofFize L LHRH 4 2 FF KNhrtEro
Figw Ratzw, I LH, FSH #iz7 2 b x5 r >
DAl & FERFIHIE L 7.

LH-RH 100pg, #REELS# M &€ v HOES)
%[ 41RT. FSH OfGHiEIER AN S 55,
LH OERTEHHELLTTdH o 2. LH R FSH ¢ %
PeE% ER L, LW O L300 & ©— 2 & LTl
W+ 5. FSHOE— 738 X% 10mIU/ml TH Y IE
HHRABFO LH-RH 72 hOE—7 fHEIZE RO
xR LD, LH o2 EREABTFOSHAE LIRE

LH-RH,100/g -
miU/ml
sof 1 300
i ™,
4 <
[
L lo00 8
20f 120 8
b S
Ef— 100 g
oy ]
| | J
0 18 1 1. B 2 2.5 3.0 hrs

% 4 LH-RH #1F# 5k
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LH-RH, 1009

miU/ml _ 3 _ng/dl
[ O:LH

301 @:FsH

[ X : testosterone

w
=3
S

>
(=1
o
testosterone

}ioo

\ " . . . . J 1g
0 0.5 1 1.5 2 2.5 3.0 hrs
X5 LH-RH 5 HR#ke#E%

[FHED iR 2 v 7228, ©— 7 ff1Z30mIU/ml & IEH KL
ANBFOED Vs BETHORLD. FAATufEiT
HL LR L LI LA 2002 L L T
200ng/dl PAF &{&4E CHERS L7z, LH-RH 100¢g, 5 H
Mk 5, Bk H ORI A LT v BB F X
512%%. LH &0 FSH & LH-RH #)[ElEE-R 0+
NEIZERBROBBRER L 23, 72 b 2T v AR
&L b E R Lz,

B Z OB IO LB MR Hie L, =5 L E
T AR—250mg DELHEEEFTHS.

£ X

=+ K br o EOBEEFIEDS TREBEEKT
b LI TEEKICHSICE X LH KO FSH offi
PEMEZRT. L2 L7 isolated LH deficiency
LH 3EfE#R3 0o, FSH GEHEEZRTEND
B THY, FOWEFII D,

FEHAYIC 2 % & 19504F Pasqualini &2 23— H O
HEEFoTWS. HEIHEEREL L, BLERKT
X527 leydig MM Rohmnb oo, Kk
DHLNBEREIR L. Xohic hCG #5177k
IHIC LY BHALORBER A ONLHEREL, AEH
CRBWTIZERIC LH B2 RELTW5DOTHA I L
Hezm L7z, 1953 48 McCullagh 5343 5 ] O AEHE DR
FLH, FSH ##lEL, R¥ FSH BEiftiiz &6 TE
HTHDH, R LH PeftEd 3 )¢ {EEEZRL,
2HCRER CHHHELWE L. £D% Faiman 5
BTV AA VL) Ty A IS TARER IR RO R
LH BBRICEEZ T2 &, BREBNLERG TR
FRPMETNT WD Fiae 3 U fertile eunuchoidism
EnOEETIERELK.

Fx ofEflicB Wb FSH fHIZIER T 54, LH
BREZ R LTH D, SILERBICB T LLOREH
LRlKE, —EOREHE TR FETOSMER LR TN
5. WHEFRIZOWTHS &, 4% TOREH T

ECRE
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FREZETIHEPOEFRKTRELEASHAET
HYV—ELTWENED, F2bh2TFr U ETICLSHE
BROETFTIEELTWS. x0T hCG &5
B G EEE T, b¥20.1ml ¢H Y, hCG #HhEi X
D KRR ORISR b hTws 23, Zhid hCG #
Bizx a7 A2 AT v UEO ERNT XY BISIRERIMERS
DBz Sl LB IS, ZhickH LELAH
FERFCRBVWTLHIBEDORE S ERTY. Z D4
13 FSH 1 L& < RO Z LAEET, IRk
EHAEME LAve & v Kallman JEBERD L 135875 5057
Th5.

AT TR & AT ORI &4 < DR
#E A Tn5. Steinberger %8 [CLhiFTF A AT r
it germ cell renewal, 55—k RS2, THIiC
FSH & & LICHTFHINE OB icbhE L EShTRY,
ZOENOETURIE L BINT A P AT v VIREEDOR
BREE SRz, LA Lad ol FEREEDRW SO
BEBVWEILANT 2 P AT e VBERELRBLEVWIF
JE LIRSS O, CHAREAN T A AT R
VIBEN B Y S OEM RS ) ORETH Y,
FEAENIBE T AW D TH S Y. Hl L ZBAERFO
WS R e E U ESEIERE R T IRE O
DEMCL VBN ER D THDB L, Leydig filgD
FERHHINC L Y, DLABWELANT A bAT v ViR
EZRT. DEOENOEINT A AT v VIREEH
ELTYH, BHR~DA#RT A b AT v LG OIRE
LI EEn L Bbh .

AFEBIICMNT BT R b 2T v AEFEERAST
O Y BETHY, BANT A 2T v VEE REE
CETLTWA b0 EEZBND. TR THARMRT
ol L, FEFERS RichTwd biF T,
NEFA AT B ARCEHLEZLOLE Zx bh
B

A cix FSH BE#HMEE/R T2, Zo FSH 13
L LT Sertoli ffICE D X, ZOBELZEBEELD
LOTHY, FEH~D lactate DHLIE!® androgen-
binding protein (ABP LHl§4) DREAEZE FTOTW
%. ABP |3t FEHICBWTY, ZOEEIIEHIN
THEVBEESH S LIz ABP ELEHNTF A AT R
YREE L I IR E R T, DR SARERICE
WTETFERBMEINTW5HE FSH i X Vs L7z
sertoli HIRASEEHIBL~D lactate DHLE % 1TV, X
BEA & hic ABP DMERIEN~T A b 2T v v EZIRW
WCHR D IA T, FERIIE DSy LRI BRI IR EE & MERF L T
WEHETIEAWNEEDbhS. AEBOERY LH ©
ETFConwTEZEOREL EMHPRICH2FIFT I ET
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L7y, Z offl Leydig MfIC bIRED H 5 LG L
TWaECLH Y, ARBIIREHEADS 7 Tk, Ma-
kler O3 AZERICR L LH-RH 100zg @ 1 [@#5 %
T, REERRIEIC X 51 LH, FSH ojiihig
PIEFEBRABFOTNERROAAZ —v &Rtz E, L
MPLHPFA AT Vi ER LAVWESRLE. ©
Akt L hCG #ETIRMP T 2 b2 F v v O L/ HBHR

LRBHEND, 1) ZORBOREIHERTEHICH 55,
2) ZOHETIE Leydig MR 6 2> DRERDH Y
hCG KR RIET AN LH 3K L WHFR#EL T
w5,

Fx o LH-RH #E5OBEEHRE Lz &<, #E
Fe5 T 5 HEEEE RISV T bIERIIEIC X B I
i LH, FSH oSz ER—THH, LH g
BIERRABTF RO Y — U ERT03, ©— 2 fHid
RABTO Vs BET H 2. ZhABOHDOLALER
BHAT#HL Y0 LH-RH SWARELi3#E 2 Hbht,
LH-RH c#3 2 FEETO LH [DWAE L+
bOLEZL. XFEREEFICEMFT 2 N AT D
EREH BRI h0k, 5 H RS % Tl T
A FAT RO EREAAZ LN SEE, LH-RH 0
AfGic kY LH o—iftk kA2, 50 HICEELO
leydig fifaz KIEE LY, MHPFRMAFur0 k&
BBELLOLELZLNS. DEOHETARLBRICBITS
leydig #ifuix LH o LRIEHEZAL T v 3 HTH
D, ZO/RIZHWTYL Makler 590 R LI3RA D5
Bef-. %12 LH-RH #5519 FH+% LH o
M v, ¥nEn 2BEHEBANTH S Z & &, hCG
FeG-DOWETIE, ZONHHIA30~ 050 L BT
D, ZD#% hCG #5 T 1 A5 b EH#lic Leydig
A DHI E D F D2 HOFELRF L 7z Tidmne b
Bbhs.

Pk hCG $ekhic X v ik % #15 L 7z isolated LH
deficiency O—1ff| % #is5 L EEETo/-.

BBICAER O LH-RH 72 M @2 TE Wizt
T RARBCLRERR, WEHIE, BB, HABEOEE
EHCEHOBERT.
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Successful fertilization by hCG treat-
ment in a case of isolated LII
deficiency (fertile eunuchoidism)

Ken-Ichiro Yoshida and Takeharu Negishi
Department of Urology, Kasukabe
City Hospital

A 28 year-old man visited our hospital with
the chief complain of infertility. His stature was
eunuch with infantile genital. Each of his testi-
cular volume showed 6 ml. The volume of his
semen was 0.1 ml. He was diagnosed as azo-
ospermia by the semen analysis. The basal level
of LH, FSH, and testosterone in the blood were
4.7mIU/ml, 2.8 mIU/ml and 81 ng/dl, respectively.
These data showed he was a patient of isolated
LH deficiency. The testicular biopsy was per-

HHE - AR (357) 45

formed before the treatment. Leydig cells were
immature but spermatozoa was recognized in some
of the tubules.

To induce secondary sexual characteristics as
well as to improve sperm output, hCG of 1,000~
1,500 IU was administered twice a week. After
10 months of the treatment, his wife was diag-
nosed as pregnant. After then, a healthy female
baby was delivered.

LH, FSH, and testosterone level in the blood
were measured at every 30 min. after intravenous
injection of 100 #g of LH-RH. The response
curve of LH after 5 days injection of LH-RH
was identical that of first day. These data sug-
gest the pathological region of isolated LH defi-
ciency locates at the level of pituitary gland.

(BZfd « HHFn584E 1 H10H)
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Analysis of the Patients Who are Negative
in Hiihner Test, and AIH

EEAF 2 V=v 7

e B K w

ol R

Takashi KANO Kiyoshi NISHIKAWA

Nishikawa Gynecological Clinic

I FIS6AEIC A PR IC 522 U T I HE B 0GR 2125847 L 72 400 45> 9 & Hithner-test %% 3 [RILA L5
LCRBTChHo7-DIL138M%] (34.5%) Th-ole. ZNEOERORHET R, SEHE, [H estradiol, prol-
actin BT 52 Lick Y, Hihnertest REROFFAFEZEL L. TOME, LsHEILTOLIIC
SES NIz, YO estrogen SIMAL29%] (21.0%), FEFRAMEH] (19.6%), EERNK22H] (15.9%),
FUE ORI WAE18H] (13.0%), I hyperprolactinemia 14f1 (10.3%), ¥FE & pifaeaE A ©
L0280 (20.2%) . LiEofER L AIH ORBFHRESLTLLF L hnHEL 2 & bEE 2 %5 & Hihner-
test REHCRFEEOERLAIBEIEE T ), AIH 3thZhoFEICE AR Cbhhrb b1 Hi
hner-test D3 BREDREFICITZ R IRETHE LEZ LN,

(Jap. J. Fert. Ster., 28(3), 358-362, 1983)

# B

FITFED A & L CHEERTF © B3 5 ~30 % & #
ELDX N T W B S, AUEEEK E Hihner-test (post
coital test) REOREGFII VA < 7 v fEkX D Hu-
hner-test 7% B 13HE T E & BRAM AU KGR (CM)
SRR AOFRARD S LE2BR, 20 CM 4
WAAITEL LTI estrogen ZFWAAEIC JIK D &
3L DEZHCHET X estrogen UHIC X B HFRIIRE:
PIFZ abhTERLSD. Ll CM 0RFTRIIC
I estrogen SR T, SE ORRSYUWHET]
\CRIRED B BEM IR S h TV AD. & & ICEVE
ELT CM RBEHT b, € OWELHERSD,
HOETFHR 2 £ O St B ORI & HicsoT
WA THS. X I Hihner-test RE DK
Bl b o TiaL, TR, EEER L WOl SRR
TR hEE < ORTIZH L TR A BHE R LT
v%. Hithner-test REBAEOFELF KR LE 2 b
ToREBNC 3Ek X ViR @ estrogen #EIEDMIC AIH
BELfFoibnTEk. Ll AIH ORIRIEE

B b DT fov. # Z G Hithner-test B DR,
CM 5 X ONNSISEMET R o f##T &, Hihner-test A~
R ORI T AIH 1T L RO & & TR O
retrospective 7tMiit #1727 9 2 £i2 X Y Hithner-test
REFOEE L AIH OIS E HRit 2 B TH RO
WM& 1827,

MRE L VHIE

B FNS6AE I AR B S L 7 A EdgI ] 2 4R 2L O AUESE
BEORNL, AID FEF], EPEIVEEBRS U CEE
S ITRIN L 724004, BBT 725 retrospective (ZHEfH]
LT—3250 day (2§72 7c>7- Hithner-test %> 3 [H]
Pl U TR R TH o 138 ] (34.5%) Exi&E L
< Hiihner-test JfifThd CM ®EEHNTS L & b iC
estradiol (E:), prolactin (PRL) # radioimmunoas-
say Ik WHE L7e. FRPT R RE % 2 BPLEfTR -
TEEIC X oTe. T TICBHRER UKL
FRiFEcE Lic.

Hiihner-test (ZRi#AMEZEH% D CM % 400 fE85HR4 %
ol R VIFIAY, REREUTOL D CFHEL .
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Table. 1 Concentration of sperm in Hiihner-negative cases.
Total Sperm (X104/ml)

: >8000 | 7999~4000 3999 ~ 2000 <1999
|
No. of patients 9% ’ 44 31.9% 39 28.3% i 48 34.8% ‘ 7 5.0%
Active Sperm (Xx10%ml)
| ze000 | 5999~3000 2099~1000 | <999
No. of patients % | 40  29.0% | 43 31.2% | 47  34.0% l 8  5.8%
: Total Sperm 24000X10 43
a5 40 -Total Sperm < 399910 504
» 307
5 30-
3 27
2 2
[+
g 48.2% 21 22 4
204 _g
2’ 70.5%
15 - 20
13
26.5%|491%
L 25.3% [27.3 %]
123.6%
104 [71.4% |
O
<0.09 0.10—~0.19 020
Cervical Mucus ml
Fig. 1 Volume of cervical mucus in Hii- s}
hner-negative cases <119 120
Estradiol pg/mi
good : 10V P EOEFE 28D 5 LD, fair : EEE

FEBEDH D LD, poor : EEEFEZF DN D. Fig. 2 Estradiol levels in the cases of
BBT 25 b OSED O, VEIZEY T2 255 insufficiency of cervical mucus se-

7, 8 HOMLH progesterone {77 ng/ml LLF D 5Ef] cretion.

(LHABREE R A & DT LT, ERAT S L, —IOETFRAEL LT ATH O L

FIIBFOS34ED 5 564EIC 72 1 T ORIEHIM 2 4ELL L SN BT $4000 X 104 /ml S5 D FEF 13 39.8 % T H
OEFOHR T, @K% Hihner-test 3 X O estriol £ Dfc. FE IR EE 3000 X104/ml K TR - T
Hithner-test N OIS T AIH %547 L, EEORKSE 1, 39.8 % & [ & R L. 4000 x104/ml LI E &
& BTOEF OWRIERSL, HiERE AID, AIH k% R ZNRBEOBIC 25+ 5 &, FUEMESUARY L E X
6 r AU EEHEEEL, Moh0E#IC K VITREL HA1% 0.2ml RO FEFI® 1385 F 4000 X 10¢/ml L T
FEGIOMITIRE, ITHRER L lhiat Lc. AIH GLiRfH 13 6141 (73.5%), R TiE 286 (50.8%) Thoi-
IZonWTid, RIRETR, AIH M TR, B X OTEH (=1).

MzBERE L. Wz BWT BBT — 3 ~0 day Ol estradiol

fiE & SUERGIR AL & DBAREFA~ % &, 120pg/ml % Bic

won LTHEREDERZAELS (F—#3kK%EHE). #270.2ml

Hiihner-test 73R T & -2 721384 O¥EH AT R (F 1) R DIER % 120pg/ml PLE & RFGICH T THRET 5 &,
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30
»20-
=
g
©
a
° 14
)
Z

101

326%
2
10.0 %I
0
<24 25¢
Prolactin ng/ml

Fig. 3 Prolactin levels in the cases of
insufficiency of estradiol. secretion.

estradiol 120pg/ml i O FEF 3 K5 %4000 X 104/ml LA
L3436 (70.5%), KiGTiE206] (71.4%) TdH o
7z (X2).

k& (XYY @ prolactin 2325ng/ml LAk D FERF] Tl
SRl o> estradiol FWAHFIIETL, ZOREAL
DEABERRIEZ M) Z LEHE OMIC LW, -
DILHAEZ LTz 232 T estradiol 120 pg/ml i D FEF %

25

204

46.3%

No.of patients
I

29.6%

22.2%

1
5 [13%]

Hithner-test NE# O fight & AIH

HAESRE 28 % 3 &

Table. 2 Number of treated patients and

pregnancies from 1978 to 1981

Except

| TATH AIH | Total

\
No. of treated patients | 1446 374 1820
No. of pregnancies 541 54 595
percentage | 37.49%| 14.4%| 32.79%

prolactin 25ng/ml DAk &R 2 i 4T 5 & (K
3), prolactin 25ng/ml PA_ @D 5EF] i3 #EF4000 X 104/m]
PAETI1441 (32.6 %), KTz 24 (10.0%) TH
Dfz. THH OEFOKITIHEBRERSEL AL
T,

F 2 (T IEFIS34ED H564ED AID % B < ITUEE & 1T 1R
RERL TW B, AIH 2k 3 O Z RV IcEERT
37.4% ThHh BN LT, AIH 2k 2iFERIT 14.4%
LRESUUT Chotz. AIH SR 54 5] D F5IEIT R T
$04000 X 10¢/m] FHHT1324.1% TdH Y, 2000x104/ml
KT 16 (1.9%) DA Thote. FHEFET$3000 x
104/ml R TIEI2F (22.2%) T H, 1000x104/ml
FiE TOHIEFI D bhie o (K4).

EYRICES £ 0 AIH MfTEHIE 3 Bl E THLED
50%Lh E& 5w, 10 ETEmb ol tdY, T
A5 AEThote (M5). EAEHIEIZFE 6.3
g, BEIIETHOk.

z B

PLEofESR X v Hihner-test REOFFK & BET

28000

Fig. 4

T
4000

3999
2000

1999 >

Total Sperm (x10Ymi1)

26
20
2 16
(=
8
] 48.2%
5 12
101 |206%
22.2%
0
26000 5999 2999 999>
3000 1000

Active Sperm ( x 10Ymi)

Concentration of sperm in the pregnant cases treated with AIH.
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Cycles of AIH

Fig. 5 Treated cycles of ATH before pregnancy.

% LIETH0% 4000104 /ml kT CM 2% 0.2ml L
wﬁﬂf BEFRRTEFRECHD LEXZONRD. =
WL, T3 4000%104/ml Lo fEF]ClE CM

%, E: f, PRL fEDOKE OfFER, EEORREREZ
bz, $7bb, CM E230.2ml PLEOER IZET
Fiel, MEREOHE b &2 LS. BHRIEL
LTy, (LR bEETIEH 505, RSN
FATH 2P TR bVEATR&ETHE. CME
750.2ml R T E2 120pg/ml LI DR T X355 Ok
WAL D #E 2 iz, E: 120pg/ml Fi O RER Tl
CM EREDREIZIINID estrogen SyWARITH D L
FEabhb. estrogen HFWALRDOIH O % IREN
EOREEIZH 5 LR S hiz. = o THilaE PRL A3
25ng/ml LA FEFIT D E: {&ffiz PRL @ JilaRs
HHERY D) L E 2 Shi.

VLD X 9 7 ¥ T Hithner-test REOJRHK % @5
LeDHE3THS. EATFLAHLTVE LDEED

Table 3 Etiology of Hiithuer-negative cases

No. %

1. Follicular Growth Insufficiency 29 21.0
2. Oligospermia 27 19.6
3. Cervical Mucus 22 15.9
4. Cervix 18 13.0
5. Hyperprolactinemia 14 10.3
6. 142 18 13.0
7. 244 8 5.8
8. 245 2 1.4
Total 138 100.0

TR RE DS Hithner-test AR OJRE D 39.8 % L i
12 5D 50N RELTY, BFUAORFIRKRE
RHEZFESOZLEFEATRETHD

FIERIEOTRBEE EET 5 L, BFREC 3T
%, EEBROUEE HIN L LIRS IBRE T2 9.
U@ estrogen Sy (21X estrogen DRHFSHIFRE
XY HMG CUfasEOREL 2 0REHNTH 5.
CM HEKICRIED B 5 6 Cl s F ik aET g
3y R—h Pk, fEfE7 donor » CM &3‘&0)1%"
WERESLTIFRD AIHBO R ¥ R3E 2 bh5. Hik
THED FEL LW Flohicix, FE~ 07X
HREMIGERD D (F— 4 RKEK). I hype-
rprolactinemia (213 JPa3Y] bromocriptine #5172 7¢
D CM FIAASEIZIT estrogen HUFic
X BREFEHE 2 1T WD 2 T TR . ATH ok
HYPBRETH .

WUBETO AIH OITIRRII 2R DIEIREOLLLLT T
b5, zhid ATH 76 TR FREDLES K &
WZ b TPHENLZ L TED B, RFELRELE
iz, EVAN2ETOERIC X 2ERNERIEIC T 2

-7) 14,15

REMOEE M, BHBDTHSH. Hithner-test
Blcigesic AIH iciagl>7zy, SFEMII: ATH

RS2 LK, REICHIE UTciBRE £ 3729~
ETHD. HECHLb 5T Hihner-test DFEHED
EEISNEWEAEDOHR AIH 2ifT_ETchbd ez
¥ (R

BRI DOERX, H27E HANEE
Liz,

SRETHE
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Analysis of the patients who
are negative in Hiihner
test, and AIH

Takashi Kano and Kiyoshi Nishikawa
Nishikawa Gynecological Clinic

Four hundred patients were extracted at ran-
dom from those who visited our clinic from 1978
to 1981.
three consecutive occasions in 138 out of the 400
patients (34.5%). Main factors responsible for
the negative results of Hithner test in these pati-
ents were investigated by examination of seminal

Hiihner test gave negative results at

fluid cervical mucus as well as by determination
of serum estradiol and prolactin levels. The main
factors detected were insufficient estradiol secre-
tion from follicles in 29 patients (21.0 %), oligo-
spermia in 27 patients (19.6 %), some defect in
cervical mucus in 22 patients (15.9 %), insufficient
secretion of cervical mucus in 18 patients (13.0 %),
hyperprolactinemia in the follicular phase in 14
patients (10.3 %), and oligospermiain the presence
of some other factors mentioned above in 28
patients (20.2 %). These results suggest that
the patients who are negative in Hiihner test
must rationally treated after the exact detec-
tion of the factors responsible for the negative
results. AIH must be tried only for the patients
who are persistently Hiihner test-negative even
after other rational treatment.

Key Words: Hiihner-test, Estrogen, Prolac-
tin, ATH.
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A Study of Human Sperm Velocity using
Bulb Exposure Photography Method

(Comparison of Normal and Infertile Human Semen)

BN REEFMES AR R E (L SREEAHR)
v B OB 5
Masao NAKANO

Department of Obstetrics and Gynecology,
School of Medicine, Keio University
(Director : Prof. Rihachi IIZUKA)

BT ZMIC TR < BT 2T OEBEICc W T, XD ERBMICEEMT 5720, #H L EEREEHE
£ bulb exposure photography method (BEP ) #BH¥ L7c. AEBIRFEEEMEEE Hvy, 100 f% ol
LoD 35mm 72 70 1 BFBHETR D bOT, WIHEEEET I 1 BHEORTFEE L B OB LT,
IRMEEHE T I FEE LB e 1 o RBOMEEE LT, IHEMRE T2 B E THm ke
LTHEEFREL Lz, Zhblck Y, HRE, BTHESER, FrEesEsE, BrEslodlinassic
T& 7. JIEM chamber OE X1325pm PETH Y, WEEST— 7 (25pm) ZHWTEEICKII L.

KiEE N TUTORE 2 B

1. SEREsRIC B TR N ERER T % 580 1570 W B R O R TESh# 213 25.2+5.9m)/
sec ThD7lz. Zhid control (45.0%5.0pm/sec) & Hilk L TEu .

2. PRIRHIOSUEHNET & Bl U AT T OMEENE I R T926. 2um/sec R LTc. —F, B@L
Bl o 1T DR ISR 1T 2 E B B 1L 3519 2pm/sec TH o7z,

3. TEIERRSL & B TIE R O RS FIEENE 12 20um/sec LA ET, ZAUARN CIHERG 28D Ty

4. ROFERT L HEFESHECOWCRHEEZ RO SR rok.

D 4l i) FFIRE i) RFTESER

5. 2WAHEOH 1 Sl L5 2 SE OM THEFEEEIC 3EEARS LD, R TIRETS 1 4E

D 2 W O2. TEH DT,

(Jap. J. Fert. Ster., 28(3), 363-374. 1983)

i

RO EER B BRI H 2HETE L, Dotz
HREEIANEZREARAIR TH S, BHEOEZEMEF RO
R LT, BRO—BERFTAPRLEE TH 5.
L2 L, MEROERKREL LT—HRIZT ibhTnd
direct observation method® Ci ¥ FEFRAEIZ I 1T
DHERMICZ UL, Ei, BTESHES X OSEEER
DYEIIRFTRETH 1. FHIIH IR BEEE
#: bulb exposure photography method (PLF BEP #:

uji

LHET) BB L, BT ESHRLERCIETS & LD
I, FFEEEES LU OB T L. BT
BE, FHTEEHR L EEMOBBRIC oW T T Tl
DBH BNV, BFHEFEE IO OWTO®ERRL, 4H
Zh ez BEP E0RERIGH 2 LT OLEIC >N T
Rt L7z,

L MRS R SREEROHR W RAEHO
FETFHEB)EEE & control GEEMEHMA LB kL
donor 1041]) o Hrifi.

2. GUEHIREBEEOF], RABIORET OB
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3. SRHRA] DR E B
4. RS, RTFIREE, FFEEhR LFT RSN O
A
5.

2 SYTSTRS &R E B
S

IEFN554E 6 A X ¥ IEFN564E11 ] & Iz B8 IS 3 A 9%
BerE s NIRRT & SN AR 2 R e T2 9
T 164k, control & L TIEEMBHFM AL (LIF
AID rHE3) izfit L7z donor 10 fflD¥EHE & %f4% L L
7z.

WR A&

1. RS-

4 HLLE OSBRI % 3T, MpRic THTFE TR
RWREIAD E USRI L7, BBk % 25°C TiRib &
, BREC L REE B OXEIR & BRI H v e

2. BEP #:op%

(1) KirHESPER chamber DOfER

Wi AT 5 chamber ME XL, VT LGS
DB 75 5 Bl , KOS &2 R i T 5 &
2%, LeddoT, ROX D ETHERETRIZ &
IZX Y chamber DE X(325pm NEWTH 5T & &R
Wl

Thbb, =47 vty MW THR CRTIRE
50 x108/ml PA_E, $ETEFT50%LL 1) #1.6~11.2pl
BRI L, #3—2"F 2 (18x18mm?) FizHA
THZEICLY, 5~35um OFE (bbb cham-
ber EE) #fl. ZD4xlc>& BEP ok TH
BEPEL, chamber OJE S 23T OMS) c 3 XiFT
MR RRT L. BET®RIIE S10, 5pm TETFL,
BRI NIRRT OFIA 3 15pm LA EOREOfHD 23,
s WAL (K1), FHEBEEC 2w T BES
25pm DAk C—EDOHELRT O I, EER20,
15, 10, 5pm TiXKL2EX25pm LI EOFEDfHDIS,
92, 87, A7T%ICEP Lz (H2). ZhboFERIY,
WFER &Y F X 91+ 51213, chamber DE X
W25pm PLEMBETH Y, ZOHFTL XY #CT M
HDREL 252 LD, chamber OE &3 25um |2
BIE L.

I TEHR G H 22 JES 25 pm O FEFEBREH
chamber ZROFETHER LI, Teb b, 274K
77 A RICEE 25pm OWEEN 7— 7% 15mm [HiE
IZAPIATSECTEEL, SBICEDE~DAR—=TF 2
(24X60mm?) ZHEEFETDHZLICEY, 2T A4 FFF %
1 # CEIE 2 38D chamber Z{Eflc & 7= (K3).

iF @R OE P E BRI X 20 T B RE O 7T %8

HAE &3 28 % 3 &

N=5

1
|

-1 Rk

—
~

Chamber ME & (um)

# ] limmotile sperm

S ! submotile trembling sperm
F *forward motile sperm

¥ 1 Chamber OB & 23 THEEIE 12k XiF
e

301

20

i bel & i 1 3

(#m/sec)
10

Chamber @& & (#m)

% 2 Chamber ®JE & 23 EEHE 23 &
E -2
ZHIC LD chamber {EREFS(LT S L & big, BE
bAFEL Lz
(2) H|EEOIR
T OMEEIRRGE, R, ARSI XY sy
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LY
25 uMAEHE T 7 — 7

M3 #TESWEM chamber

FAHZENHLEEATR YO, Zh b OR—FHTIC
HWETHZHENEL L. bbb, FROME, &1
HEENRIMRGE S & LITET T 20lc% L, BTiEd)
BT A RE T Rm A R L, DT 520
T, FHF RO LI R & 5 TEREUE 1 I
I ORETEZ By - WIS L7, Ei, BIE L HES
RO FEEEBHE OMICIZIEOMBEL H v, FEHIE
FHNEZERZT2°C o7 Bk AR THEART
Ll, BTEEEEA30%MEL VO, HrRIEE—E
K LTRIET 5 LI @Y S 5. FHITATN &M
TCRET2FELHM L L, JR ORFES) 2 gk
L.

PRI IR B EMEE (F Y > 2 VANOX) #H

v, RETEENER chamber (23 A L7230k % 100 £
ﬁﬁt SR RICHEE L7235mm # A5 (F£Y v %2
OM1) 2T 1H@EHE Lz (d4). WERRITEN
B, EfaEREEOND D, FEELEREOI/MH T

LEDD, ZZELTHRITLICK K RBOT, FHET
ISR X 0 | R % % 1 (RERBED 2 0

FEEEHE L L BFR LD D). mB, T4 NBEH
B ASA 400 (7Y NEOPAN) #{§ijL, BT

—F Ry (FYrARLa—F—F_y 5 2) LT

B = % (365) 53

SLF L LR L A R
LT, #2700y x v ¥ ——BHHK
el P

K4 BEP #&:m#itisE

FoBFXTCH/RELELT7 4 4L 4
wEerrv—24+3

BS  FERE LN &

KL,

1 Vb BICHEREERS 2 Resk L. SRS T E S
EHR chamber NTHFIEL TWwiwnwe, 74 b kics
L/?EEL7 DT, chamber *#HE H85H & KUERIZ T
u{*ot

(3) 57 4 VL OFHEH

B L7 4 VAT BEZOE LAY (7Y enl
arger) THEHZEL (X5), BETESNEZ KO L D ITHKE
RoEk L 7.
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D) pEESRF (forward motile sperm)

A x & b7 ) EEIHF T, T OBBE By TRL
1e.

i) IEFEESNEE 7 (submotile trembling sperm)

SEFNILTWBD, FiER & bbb W T, =
FICm LTz

i) FEEHS T (immotile sperm)

EEBLTWAVWHETT, RTHRLE.

(4)  FETIEShEE ORI

RIS X VB NIRERD L, KOFHFERILST
#HoERRH L. B, T OERmEBNEEL JE
TaD, A—FHFicwsr7ur—7—2REL, &
BhERREREAT 2 BRI LT,

) ﬁ%i}%g:ﬁ—xms/ml

) RTESR = NFgNS x100%

i) T =20 pmisec

N : 4 HB o281
(1 $18513350 X 230p:m?2)
Nr @ 4 155 o [T H -5
Ns @ 4 i o HRHEE B 15
D : 1 O FEEEE T OB OWEE (b
D HF&E TOHKREERE)
3. QU KR O R IEEINE
Kremer O#ERE L7z capillary penetration test M7
EOWHE T, PRI o SRR (L 7RSS T, 43
#0.3ml Lk, #HME10em LiE) 2 BHE (EEZ0.8
mm) WICEHAR, WHikE AR o BRI TER 23T
fo. HRiE 2 BB ORI — SRR R L Y 1, 2,
3cm DML TEME 2 UL, BEERRER O TES)
% BEP #:THEILIZ.

BF 3% BR #&
1. BEP i X ¥ 7B O MRIGIE
{6, 7ic BEP i LIt EEER L. AT
L O FET B 2 OMEEIRA Sk 3FEEICKBI L. (K
8).

1) piEEENRS 7 (forward motile sperm)

HiER & b7 D WENRE T, U & R B -
ol OB 3 & O ICEBSES), YUy N
B, S, SEESICHS TS

i)  REEET T (submotile trembling sperm)

A &b b WIEEG T T, BE LB, B
EROMEBNILBRA 2 BTz,

i) IEESHNSF (immotile sperm)

e U E e & SRS T BhRE o BF g

ARELE 28 %3 5

[ ESHETF

forward motile sperm

TRARRRAARRADS B #EE
=" S ED
I N GEL
/ey REEH

1) iRIEEEFEF

submotile trembling sperm

o

ID3EESHEF

immotile sperm

—o

[ 8 Hif oiEH

SEBH DS I B 7 W T,
LLTHRS A

2. AL ORI >V T

ARSIz BT, LN T R ERIEEF 2 3
ORI BLEE 1420 O RS T-IEBE KL 25.245.9¢m/
sec T, EHICHTOMAEFE.

D) AR &R B o B (%

A RIORFFER R & U TR BE OFE 5711319~ 575%
T, FEREICET 2R TESEE ORI Lo (R
13.

FHIE A & 2 5B £ THIM 22t

F 1 Fs LR FEBHHE L OBMK

i | mEE% | MTEBEE (umiseo)
19~24 6 25.6+7.2
25~29 16 24 35,7
30~34 68 25.7+5.5
35~39 ‘ 37 24.8+5.6
10~44 8 24.945.9
45~57 ‘ 7 24.8+6.3

1) ORI E LRI Y o B

S 2 T IS E10 X 105/ml 3, 10 X108~ 30 X 108/
ml, 30X 108~50%x106/ml, 50 x10/ml LL | 4 #ic sy
O, REEEEE S & OBRE RRET LS, KR E
Bodhholz (K9).
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B %2 2HEHEICHT 5 ESEOM
N=15 33 46 48 BT YR & T
N=12
30
MO T I | T s
b (% 108/ml) (pm/sec)
¥ % 1 & @ 32.7+13.2 24.5+ 2.4
g sl % 2 5 E 12.3+ 7.9 ’ 23.1+ 6.9
g ORTEB % RIE LIRS, 51 ST 2 S0 2.7
@W%d REDOETETRE (1ml PO SERETE) 2 Bk
ok (P<0.001), HFEBIHEC 1T T D [T 3
ofe (FE2).
v)  HEEF O T ESRE
AL 4240, — oMfNICE W CHER % R8¢
0 | 1 | SleoF2lplT (£3), W EBIEENT 20~34m/sec

<10 30 50=

BT RE (X10%/ml)
RO TR LR TEBEE & OBIR

N=21 17 67 37
30
bi-
;
1E
& 20}
bt 3
E
(um/sec)
10
0 il | 1

BT E®E (%)
10 KGR b b T B EE & o B4R

i) REFIETIER LT E S OB R
FETEEIZR30% A4S, 30~60%, 60~80%, 80%LL
DA TRHTERREOLIE T2/, TORBE, ¥
FHEBRO EHIT L b i ST E B 2B & 5
Wieh, S EEOE T A»r ok (K10).

V) 2 SEERE I8 B T Ay o Holik
FFRAEIC IS T 2 REE AL (AIH) Oz
HYER L LT, 20HMBEPRVEREEZH T 5.
S, ARERHAT LBl onT, 1, &2 5EP

DEFHIC DTz,

3. AID [zft L7 donor O¥ETiEEhICDWT
AID izftL 7= donor 10 s FEBIEEST 45.0+
5.0pum/sec T, REHEZEDOZTHIZH L THEHETHOX.
4. FHERKRR OB FESIic oW T

FHE 2RI B W T, IS RIREEE O
XV, EMICETHELE BTE Y BTESRNE L
(P<0.001) 729 (1), FBEFEHEEICSHNTD
FEREDER (P<0.001) #Zwbie (12).

5 =

L. FERDKHEAT RO & BEP (k0B OE#ic
DN

IO EAHET 2 HEL LTHEE TR LIEL
Tisbh TV DIFRREER L, BIRE, BTEE B7
TEH)E % direct observation methodP{z L-oT &L
TWBSDOBR—fETH 5. LaL, direct observation
method ICX % &, FFEHROFUBLT L L EEN
TS, BPESOE CRrEshEE, EahiEX) %
Aok, WERTHZLVARFHRETH O, LiehoT, H
W, FFRE, BTEDRORAHEIC XV iekik
TRAT % B L T 7e.

ZFOHRTYL, $FIZ Farris OSZJRRE® 3 AFRWH 2 B
TRRT R OFHliEE T, FAEOHE T LM L OBz R
WCHEA ORREETR>TE . FE, I, figo
(19534F) 13 TS F OREBT R OFfXHIZ T Fa-
rris DI R R G IR 0 &R BhRE 7 5% X 1/109, 185
PLE#% A%, 80 LI E185kKME BAE, 80Kz CR, 0
EDBLOELTNWS) LHIEEALTLL—FH LN
REBEL TS, Tiabb, Farris BEFETESE L
7eCHE (80KM) DIERVMVEZ /R HEH T b L H D IEIES]



—~
X
~r

58 (370)

& i N

BN EEIC X AT EHREOWZ BHARIESEE 28 % 3 &
£ 3 & Ik OE 4
BFE | BTOEEIR | B TESHEE |Post coital test ; e
%2 (Qlos/mn h (%) (pm/sec) D FEFR B2 Rt e i o
1 12 | 49 %5+ 9 ‘ WN 1 ®p
2 53 76 22+13 | NI D
3 30 ‘ 68 22411 B # | ®AIH D
4 28 ‘ 68 | 23+ 7 B # | NI D
5 17 62 | 28+14 AIH WA
6 | 13 ; 63 20+ 9 [ ATH D
7 | 26 i 78 24+11 B NI D
8 40 ‘ 70 25+ 6 Bt NI A
9 9 ‘ 48 27+10 AIH D
10 52 1 72 23+ 9 B AIH D
11 46 i 69 2%+ 5 NI D
12 7 | 18 20+ 7 ATH D
13 85 ' 81 22+13 B NI D
14 30 66 22+11 B AIH A
15 50 78 20+ 8 AIH D
16 47 71 24+12 B ATH D
17 13 62 23+14 R ATH D
18 45 66 22+13 B’ AIH A
19 62 83 26+17 B % ATH D
20 30 61 22+ 9 B NI D
21 15 65 34+12 NI D
(1) natural intercourse (2) artificial insemination with husband
(3) full term delivery (4) abortion
N=10
N=10
60
301
¥
st ¥
E 20
B
bt 4
E
20 (u#m/sec)
10
0 | | |
[ 2 3 ol—u ! |

W -EENEERTL Y DERE (cm)

K11 BERET o FEHR

1

2

3

B -FERREREL Y OER (cm)
B2 SUEHE R OB T B B
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#4 Farris ORBRBE LEFHEOZRBEOFR—ES B 1T 5 Bk

u‘arris DI HG R I

KA C /ml) XK TE B (%)
X A5 (ml) X 10 8

@ 1850 I

[#EHI1]* 76x10°x80X3.4X107°=207

55X 105X 76 6.6 X1078=276

| #Hosmtra |

FFIREE( /ml) X &5 T20um/
secll LEE)HE 2 L ORT O i
B #(% ) X K5 E (ml) X 1078

@ 8oL I

76X 10°X41X3.4X10 =106
(25um/sec)

® 801 11854

FEBI3 |* 62X 10°X83%2.0X1075=103
HEFI4

55X 108X 79X 2.2X1073=96

@D 35LA E80Ki

62X 10X 46X 2.0X10 =57
(264m/sec)

© 80KiMi(01x 7% )

FEWI5 |* 12X 10°X49X2.0X10 =12

AL

\<?3&ﬁﬁwu%if)

55X 106X 5X6.610°8=18
(12um/sec)

55X 105X 23X2.2X1078=28
(18um/sec)

> 12X105X29X2.0x107¢=7

(254m/sec)

* |3 R

BHY, ZIRTREOTFRIZL0TIE /A L, 250FY L
LTwWa. F/, PO (1960 4E) 13 TAIH DFRSL
DIRILOH T, FETHEE S X10%/ml PLF DEEH] iz v
TABIDIIRZHE L TS, Zhbh b, HROFEZ
T2 BT 254, Wi 3BT oMt TR <,
FroEE0R GEE, EHER) 2RETETH5
LEZLNS.

% T, Farris DZRRE L EHOBR LI TES)
TEE 2 N0k U 7AEHEGRAG, b bBE OZMEE
HAEIT ©20pm/sec Ak DB & o 7o T4 X
1/108, 80LA L% I 7, 35LAE 80 W%z DA%, 354

7y I OET PR 0

WA, ORIVEEE Liz) T 5L, R4DT LN
FLO—EURVERBHET 5. 2B &5
THTZZOEBOENB LS ThsH LEERKTFLLT
iS5 Farris OZIAREICH L, 2EHi1320pm/sec
U EOHEL RIETF2ERET L LTl L 722 T
b5, ZOHEIESREIOEE OBYRE L D IEEFI21E]
OFREFIEBTHEE 133~ T 20pum/sec PLET, ZhkiET
LIPS FED 72 b 0 FEHEICX B, Lo
T, HERDEZVEIC O\ TR & FEli 5 BT 0
—ER N OMEBE, § 75 b S A L S &
BT 52 LEEE L.
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ZOBEOBEORWEECOWT LRI V&I do
foiztd HFH LD X B b —< DM EREHFAE O /NY 43
LE& 1 AENGERET BT EERET 2553, BiRE
0fHCFIRT B HERD Y, HRIC L DR ERICHT
LIENI M 2P L L i, flx Ok OMEE TGS
BT LB TEMNMOTN. Sokoloski 519, Levin 519z
X % turbidimetric analysis {Z}5F % D & D DOFEBEILLSF
ORTF ks L) BMRAL T L % D AEESIEL,
VanDemark 519z X % electronic method & [Af,
il 2 OFGF OB EMEIT T 5 & LIIARHEE T H 2 k.
Katz 5®)c X % video % v 72 53R EATES K
&L, EFOBITELE T H 5. Makler!?, ¥
518 P[] 5192 X % multiple exposure photography
method (X {H%x OFTOEBZEFHKTESLRTT AT
WaH R, EEEESEIER S s 0T, FREk
HORL LTRDLENS DT, EMEOEETICERTE
STHD.

L[|, BENPER LI BEP $ic XV, x0T O
TG A HE L 7R R T S T LS EREL Ao, R
B, K, HH, B4, o (19504) I Dt o
MAMOBIRE] ORXOF T, IEFRFHETIC b AFOM
BRIV N) a2 F 2B HETIEAOD S & 2@E
LTBY, ZHOEBMAEY LT L OB b ARETE
KB ThH 5. LA, Rothschild 5208 Overstreet ©20
DAL e HEERE LTV B2, ZOEEILT
L b T <, Makler Hic X VIS hTnaIo,
EEIIFOJRK %D chamber DEES, @7 4 N LRKEE
BLOMRE, © BEMEEORE, @ REtowklkik o4
RebdrEx, TOUELITE . Tibb, O
chamber DJFE & Z2¥55EH) 25 HHEAICEESI LT, 2
DERES E CEBMBARHARIC R 6L IBRET
7w, K1, 2R LETPHEREITROT. ZOHK
B OHPESE P eI E S 25um PLESET
Y, RGEHOENL L YVENFHHLFEL L, chamber
DEE325pm IZERE LTz, Lich->T, EX10pm O
Makler chamber!” i3} EHIRE X OB E
PECHTLES C kg s, HHIES25m O
BET—72FH L TZ® chamber OEEICKIIL
(F3). @74 LLZHE ASA 002 FHT Bz LI
XV, BERIUMGEOMBELFR L. OBMED
Y vz VANOX #Hv, REHREF 100 f5C8ikk, i
L. @FRBHIAKYERZ AW TR TS RITHR
®2ZZ Lick VISR, 7400 0T LERIEL
7o D EOBEC XY, FTESENE I ICEET 5
T ENFREL e oTe.

REC LD, BTRE, RBTEDR, FHHEghEE,

FELRNEEC L 2R FEBREOTE

AARESRE 28 % 3 &

B ESFROMITBES L irode. F, T ou

L RIS I SN B DT, AL TITRTE
SEEE T, IEMEEEE T J OIBEENE TR L G
Uz, 63k, SHICHEEMET 5 03 NEESHT b
BLEZLNTERY, K8ITR LX) ICHiHEETNE
FOEMFEICL IS ERFEEPD D, ZOHTES
BOBETHB. IBEBETOEFHICOVWTRIEEL
VEAGRE (ZAY Y s =Ry vk THEND LR
THEYD, PR EHL WAV 2Pb LT T
FOURBESEWY EFELTWD) BT0bBZ Lh
FEEShTWS. LrL, 30, KFESEE.
20pm/sec K TIRHIERERM RO TRELT, texk
FERERTECLIBESR T REREN PV EE X
5.

BEP H:IfeskoiEic T v, SHEM
WELRSHTHY, BENCLAEBLLLRVDT,
N—F L DEBREZLLHADZ &, FTFOESNCH
+ % BRI I b2 b D LET 5.

2. FEBHE O TER L LRI oW T

FZE DR b5 IEH BF OB EL, 30.3
pmfsec (Makler 52), 29.7pm/sec (P 59) L
EEnTRY, EFo AID donor % HIELIME (45.5
pmfsec) [THARTEMTIRD B, RNEBE 1425 0%
FEBEEEE (25.2pm/sec) LV EV. E3kK, FETFUREE
FETEBIR LT REOBIRI o W T BBREShTW5
2P, RETESHEELER Lcboidil, SRR
X VTR E DR OTRED 122 ) 9 b eFE
%%, ¥z, TERFICBT B IERER O TEBhEHE
33T 20pmfsec L ETH Y, FIAR TREZRMED
EFTsLEXLNS.

A EEH DG L L1950 HSTRR DM IS W T
X, R X SR EESEE K TR bR 0T
MHF 2 b 27 r EZTORSE CHEE AL 2L,
BURELABIC B W THRBIET 3222 L, T0mflck
WTH EERIREFHRREDMRES b T v 2EFP D
éw’&we DL D F h & e U TNl

BHLE T W ELD. TR LR TES)
ﬁgaﬁkummm%m&é(Mwm-m% FHBEE 73
W (JIEIH) LEh T3, EHIWEICHEEZR
»T, WTEIRETEEOERES (I v Ry T
BT LRERACEVRESH, 2hidd<
FCLEORMBETH S LEZ OIS, FHTEEE LT
HEHHEOBEICOWTRECHE % L ShTnd
P800 ISR Mb 0. LSBT, »
P FEBRIEL L L, BT OEETWDbY S
EFRED 7 h L k#ER L (M10), Z0MmR» b b



Wifn 88 ¢ 7 A 1 H

AIH oFEHEFERES L.

2 HEHERIC L Y ATH OEIREHSE < 7559, Tl
S R ERE I e <, DU AEIRETFRERN
WEINDEPRERBERLEEZOND (F2).

3. MR OB TESICOWT

HTomkes LTEETH 2HEMHIEL, TORST
HBLAFUICEOTHREEEZ LS5 Z LB LLICER
T3, HEIRHlIC - OENER L, BT ETEERNA~
RATREL 250, ZORIBHRPOBTFHckLTH
7L 1B, FEHT in vitro THUEERIIRT O FES)
RSV EEE T L Y o BRI (1, 2, 3cm)
CHIE L, SEHEC X 2BTONERS L. BHE
B, FHFEBEE L DICEEm L VRS2 51EE (n
vivo ICRWTEHEKEE BEL, TERA~BATE
BLEZONDNE) BELRY, 2REOREREEZ
EZEiz A% (10pm/sec DIEEE T 3.6cm BENT X
%) &, WEWTFVEERK barrier 2% 5101, BVWE
BREEZRH O TV B Z L BMERGTHE LELDNS.

1. RHEESFESNEE (BEP ) % #Hikzic
BASE L, REFIREE, RFEDS, BrEmes, BrE
kD BB ek, WIE & FREIC Lz,

2. LHERICRRE T N ERERE T & B i W AR
F 1420 ORGP RS FEBHEEE 25.245.9pm/sec T,
control (AID |zft L7z donor) ?45.0+5.0pm/sec iz
el L TR

3. in vitro ITBWT, FEIMYOEE RIS (3 cm)
% HG LS 7R O Bh B R P ©26.242.04m/
sec ZiRL7c. —0, HELBL» O EFORK I
BT HIERHEEE219.2+3.6pum/sec T, WEORICIEA
BoERD 5.

4. JGIER 142 5%, = ORIBPNICIEIRRRL & A1
b DF21H T, £ DR EBEE X 20pm/sec LA ETH
D, ZRERE TR E D Tnin

5. i (19~577%), WTiRE, HTHESHRIET
TEEEEE O HEE R B ok,

6. 25MEHFEORE 1 HH L 2 AE O T, HHE
Bh I3 22 AR S, EEETRE (1ml o
FEBIRE T30 139 1 ST 2 HEO2. TEH ST

Waikbsichlcy, HBER MY, HKELZB
b oo RMBEBALRICHEACEREET £ . %
o, REERUNFEEL, fHMEEZ T 7o I _RAE A HE A I R < R
WELES. BT oLEMAHICO VW THEBEE VW ZE W
INHRERSCRERT, REEHL, MPEHNELR >V TH

OB R E S

(373) 61

WAVEEZCERFEELZ 0D, YEERKEHEE
KRBT O LI TR 7 L .

(B, AHXOEFRE B EIAEREZLBEY v
ROV LABLUHE6EEAREESBRK B THERL
o, AMEIERBE L —REELOEIE 5 T 1k).
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A study of human sperm velocity
using bulb exposure photo-
graphy method
(Comparison of normal and
infertile human semen)

Masao Nakano

Department of Obstetrics and Gynecology,
School of Medicine, Keio University
(Director : Prof. Rihachi lizuka)

In orcder to evaluate more objectively the moti-
lity of sperms which participates closely in fertility
in males, I have developed a bulb exposure
photography method (BEP method). By this
method, which employs a dark field microscope
with a 35 mm camera mounted on its tube, it is
possible to have projections of the track of move-
ment made by the head and tail of forward motile
sperms, the track of the tail with the fixed head
of submotile trembling sperms and a clear image
from the head to the tail of immotile sperms re-
spectively during one second of exposure. Now,
based on the above it was easy to calculate the
sperm density, motility, velocity as well as its
mode of motion. The adequate thickness of the
chamber was 25 pm and these chambers were
successfully made with use of both-sided adhesive
tape (25 pym).

The followings are the results obtained by this

method :

1) Sperm velocities obtained from those spouses
whose wives did not show any noticeable infertile
fartors in our outpatient infertile clinic were in
the range of 25.2+5.9 ym/sec, which was found
lower as compared to control (45.0+£5.0 gm/sec).

2) The average velocity of sperms that passed
through cervical mucus was 26.2 pym/sec in mucus,
while that of those that failed to pass through
cervical mucus was 19.2 ym/fsec, at ovulatory
phase.

3) Sperm velocities found in materialized preg-
nancy cases were not less than 20 gm/sec and
where the velocities were less than that, there
was no case of pregnancy.

4) No correlations were recognized between
sperm velocity and the followings:

i) age, ii) sperm density and iii) sperm motility

5) In split ejaculations, there was no difference
discovered in the sperm velocity between the first
and the second fraction, however, the density of
motile sperms in the first fraction was 2.7 times
higher than that found in the second fraction.

(A PEFNS84E 2 H23H, H548)
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Prolactinoma B#& OiE] « R ITE T 5
PERERE & Z D TFRITDOWNT

Sexual Function and Outcome before and after

Pituitary Surgery in Patient with Prolactinoma

FRAFEFMERBARERE (FE  MAELHR)

|7 = it m| = — H OB O OW
Takeshi HIROHASHI Jinichi HANAOKA Yuetsu SUDO
H $ ;B F = B 5 W i W IE €

Kunio TANAKA

Yoshiaki SATO Shoshichi TAKEUCHI

Department of Obstetrics and Gynecology, Niigata

University, School of Medicine, Niigata

ST IAE BB ERE (GAS) L3MWsM, craniogram, CT-scan 72 & O RARAIMREIC T T EAMREE
b 7= 21N SV THRT « MR 81T BHREEE & £ O PRICOW TR Lo, BLTomEfREfTT.

1) FEHEINREE Th 5 i MEEME A2 26/27 B (96.3%) % Lwic.

2) i HRBEIID Ho T ERIE 5/25 1 (20.0%) T, WTR LRl ~27H (FH1.47 A) ORH

WCHEIIA B Z 2T 5.

3) CB-154, clomid, HMG-HCG THEIBix U7 0SERE L lid 11/25 41 (44.0 %) dofzns, ZThb
» 5% BBT {ABERENAED bhieb @22 10/11 4 (90.9%) %Y, prolactinoma DFHit% D PRL
PET L7zic b 395 b THERE LA WERIC X B ARSI b HEE LTV 2NN H 5 2 LA RS h

e

(Jap. J. Fert. Ster., 28(3), 375-380, 1983)

I. #&

SE4E, prolactin (LUF PRL LHg) @ radicimmun-
oassay (RIA) DR & b g, 4EHRFAD 20 %
b e 57 FUMERERE LD L Hicie>TE
7P ZhBiEWb SO WE ARREEGRE (galac-
torrhea amenorrhea syndrome : GAS L) & 59K
BTRIESh T, 20 GAS 2 &3 REKEERD S
LHIB0% N FEEL DD v 77 F  iBREE (Wb
% Forbes Albright JEfER) ThHhD Wb Tn5s2,
4E, a1k GAS L 2Mr&i craniogram, CT-scan
72 ¥ O MR EIIRFRC T T SRR IE % 580 72274z 2o v
T prolactinoma DT « #ii121C 31T HYERERE & IEIRRK
SLEEL LEFRICOWT ORI EITo%k,

il

II. WIENREFE

W 524E 1 B X WIAFIS74E 8 AL CilES4ET 4 A
D T R RFEH BRBEER AN WIE & =32 L
GAS Lr#ZMr&#i craniogram, CT-scan 2 EIC LV F
ERRE LD S 22T 205 L Lic. Zh b ORER
12 Hardy 2 X2 1 ~IVEIZSHH L. &= JIEH
Mg oERdiE, JAIE UCTHRET 9 M X D 1205 k25
BTV, BEbCmiEsREL, —25°C CTHiRifRfF Lz,
miFH PRL, FSH, LH, Estradiol ®JIEiXEHE—7
74 Y b—7%0 RIA-kit #{& L.

. B &
Table 11277 2 &  WFHBliC 31T 2 FIWIE I E 12~
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Table 1 Pituitary PRL producing adenoma

menarche (mean) 13.1 y. (12-15 y.)
1(3.7%)

26(96.3%)

amenorrhea I °

amenorrhea II°

total 27(100%)

duration of lactation (mean)

3.1y. (0.5-7.0 y.)
duration of amenorrhea (mean)

3.8y. (0.4-13.0y.)

Table 2 Pituitary PRL producing adenoma

ope. (+) (=)

Hardy I 11 11 0

Hardy I 8 6 2

Hardy IO 8 8 0

total 27 25 2
(100%)  (92.6%) (7.4%)

155% (P13, 15%), FLiHsrW L 0.6~7.0 4 (FF
3.14E), M ARRMINE 0.4~13.04F (F#3.84E) Th
B, kA FARNLI VLT T A30mg MEICLBEIE
SE AR 1) (3.7%), E5ILEEAE HARIX26(5 (96.3%)
TdH . WICTEEAREL Hardy S8ICHiE> T4
T %5 &, Hardy IZENZ 114 (40.8%), IHENZE 8 4
(29.6%), MZENZ 8] (29.6%) T Y, =D HbFjH
Z Lo fERIE, #8375 Hardy I B 2 {50 2
Tdh27 ((Table 2).

Table 3 ZFMith, HARPEIIA L LN IZER L CB-
154 (bromocriptine), clomid, HMG-HCG 7 Lo
X VPRI EFETE LTER & iR L7 b o TH B, &
NEBH DL, FRFNCTREE RPN 22 0 72 23tk
I HRPEIRZ #1724 DA Hardy 1HCG4f), METI
B, AF541 (20.0%) @i, £/ CB-154 DAL DK
R CHEINZ 72 b Ok Hardy IHIC5 4], MHEIC4
B, MEIT3H, &F1261] (48.0%) 8w 7-. clomid,

Prolactinoma B O il - HiRlc BT BB L 72O PRIz oW T

ATk 28 % 3 &

Table 4 Cases of spontaneous ovulation

(postoperation)
Hardy 1 L. 1,3 M
2. 1.5 M
3. 2.0M
4, 2.5 M
Hardy I 1. 1.0M
mean 1.4 M

Table 5 Type of BBT (ovulation (+),
pregnancy (—)) (postoperation)

PRL ng/ml
Matsumoto I type 1(9.0%) 5.0
I type 2(18.2%) 8.7
Il type 4(36.4%) 21.6
IV type  4(36.4%) 78.8
total 11( 100%)  38.5(mean)

Table 6 Type of BBT (ovulation (L),
pregnancy (+)) (postoperation)

PRL ng/ml

Matsumoto I type 8(57.1%) 23.7

I type 4(28.6%) 42.2
I type 2(14.3%) 49.1
IV type 0

total 14( 1009%) 38.3(mean)

HMG-HCG 72 &0 PEIRFRA Ic THI 2 R o 72 b
D%, Hardy I8 T24, THITI14], IMHET44H],

[RIFH7 41 (28.0%) 38wi. LALE&: w5 &, Hardy

I BC itk dEIn % 38 72 b 0 1311/1141 (100%), 9
B GEIRR i 3/11 B (27.3 %), IE! T X 6/6 4 (100
%), 9 BLIESEEIX6/6(] (100%), IIHITi27/8451(87.5
%), 9 BIEYREIE 4/8 B (50.0 %) TH-D7z. Hrady
NBITERHF L2240 5L 1L CB-154 DA T
TEBRRESIAM O 1 41iZ CB-154 & HMG-HCG s T

Table 3 Induction of ovulation (postoperation)

sp. ov. | CB-154 | clomid 85;3;531 HMG-HCG Hl\%(%-ﬁ)éG ovulation pregnancy
Hardy I 4 5 1 i 0 0 11/11( 100%) 3/11(27.3%)
Hardy II'* i 4 0 0 0 1 6/6 ( 100%) 6/6 ( 100%)
Hardy 1II 0 3 0 1 0 3 7/8 (87.5%) 4/8 (50.0%)
* Hardy I ope (—)

CB-154 only—preg. : 1

CB-154+HMG+HCG—preg. : 1
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PRL
ng/ml  preope. postope. preope. postope.
10,000 ¢ \
1,000 T &
100 A §
10 -+ mean
1620.1—= 578.5
156.1 —= u4.2
0
preg (+) preg (-)
Fig. 1 Serum PRL levels
FSH
miU/ml preope. postope. preope. postope.
30 4 &—eo
20 +
10 A
0
preg (+) preg (-)
Fig. 2 Serum FSH levels
BRRRSL U7, WRICHTH B ARPEINZ RRD 725 Bl iz 2 v T

itk E K HDWOHIRICHEIIZ R e pE R Lz © 2
Table 4 ThH5. ZHTHDE, FH 144 ACHRE
JiEFE®» I Z iz b, Table 5 34 DFERKNC L b
BEIRIZ & 2 7o MR L 22 WIERILLFIC o TR R AR

EOFEL LB EE EAE (BROSGH) LicboTh
5. ThEahdl, I~IVEICEL TWhp 2 EREE

IR RE AR & G B AL B EFNE 10/11 4] (90.9%)
%OR._ntmﬁwa%? FHBBEIIN RS b

HH . g - TN (377) 65
LH
miU/ml preope. postope. preope. postope.
30 1
20 +
A
10 +
0
preg (+) preg (-)
Fig. 3 Serum LH levels
EZ
pg/ml preope. postope. prepoe. postope.
100 +
| %
mean
0 36.0 — 63. 5 4 —>60.7

preg (+)

preg (-)

Fig. 4 Serum E2 levels

DEEMRHRRSL L I REBILABIIC D W T RIER 2 Bt & 472 72
& A EMRMRE LR ABEAR R b IRER36/14
Fl (42.9%) EHIEEIWCHE L T H» A W {K)s 27 (Table
6). 72721, FEEEROFIIIMOTIERT, 23
UNERT, BHEKRT 2 & OREIR D bhhork.
Fig. 1ffgi Lo PRL fEZEEE Lzt & Lisw
BHEeTHBELELL O Th 5. FIELLE T, Mmh
PRL ®E¥fEHS 1620.1ng/ml 755 578.5ng/ml ~ & #y
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1/2.8iCi LTWB, —J5iER L7 Wi Tid156. 1ng/
ml 7:544.2ng/ml ~ & #1/3.512)P» L Tw5. Fig.
2 IO FSH fEX IR U< L LaWEE L Tl
BLZLOTHD MEMTHCEEREZEIR DO R
WAMEIRRE T 14, FEIEEREET 3 4, R4 FSH a2 L
B4 54058 bz, Fig. 313450« %o LH &
RIRETE L AT L Tl L7cb D THDH. FSH &
R T4 L3735 s 3 B8 w biviz. Fig. 413
th Estradiol (E2) {EDHESTH 5. HIERETIL, T
i E2 {f1%36.0pg/ml »>563.5pg/ml ~E#1.8%D
EASE D BN —HIEERRETE 51.4pg/ml 55
60.7pg/ml ~ & H1. 2650 LA FE D b,

Iv. = ES

ol & T F AR EES AL THA, HEOR
WERLTIEUDTIRENZ, PRL @ RIA O
S7% craniogram, CT-scan 72 ¥ DR IR D
12 X 0 EAR10mm A Oy fE (microadenoma) D Bk
BCRRENEZENELARD, PORREIE LD
TEi. FRETHERCIES 2 R+ % Hardy F
#i®=> dopamin agonist ¢ bromocriptine ?HELIC X
D, TFTHmAKRELZIRE Liexs PRL KT &€5
&, EPEINEE O B L IERSRRICHIFF CE D L Ok
ST E7z. 4A GAS L 2ZWr&h)> craniogram <
CT-scan 7 ¥12 X Y FRAMMELFE » bhic 27 flic>
WORETL 72 2%, PR, LG, AR
FHCEE LTk, YRPAESHEP LTV X D i 2EHE
GAS OB »HEREM: GAS X )RRV X 9 EAHETH
ICEH A EERRD bhvkhok. L LEHIEED
FREE TI 55 T BESE AR5 26/27 B (96.3%) #led vk
et GAS @ 7/124] (58.3%) XV iy mRERL
TW5. Hardy OFilith, BARPEII% 52 L74i35/25
] (20.0%) T, Hith¥E¥1.4 A CHRIIA B E TV 5.
Lo T HEIRA R 24T 556, K91 ~ 2 7 ARER
F& AT HKPEIIAD bR h oI AICERA &
ATy L Bbhsd. BRI &5 Fh 4
1z Hardy 1% T&% Y, macroadenoma X ¥ 1 H45RF
W2 E /P72y microadenoma D HM T4 HIARPEIN &
BILLT W 22 b 5. FRkICHTHR CB-154 b
clomid, HMG-HCG #7277 iEf 2 2T, Ha-
rdy T2, O#EE $i2 100 %P E TV aH. Ll
IEHRR & . CTHh % & Hardy THIAS6/6 6 (100%), 1T
A 4/8 6] (50.0%) IR L TWA DI Hardy 123
3/11(27.3%) LAMEIE L TWig\, 2T A EAR S
72 EOMOARIERTF AR BEE L Tns bo Lffigsh
5. HEEMAE L BAEOSBHLOTHHLTHS

Prolactinoma ¥ O#i#l - fiigic B BB LT O TRIZOWT ETRESE 28 % 3 5

&, BEIRAS B 0 IEIR L W RIS B D TR L 7B
HU 2.1 o BB EERESRBD b, 72 LT
EHlohIcE, MoORNERT, FXEIVERT, BHER
T OREIRD b0t Fig. 11TR L
#ic#+ 5 PRL EOETRICEH L TH % LIHEIREED
FHAMEERE L Y b PRL QR TRELCE N LW IR
L, BEEEERER EOMmoRTIEE LTS REE
MEAURIR AN S, EEMEE LT, Moo REIC
XY PRL O{EFRE T 20058 Y &Bbh %05,
LEIOFR TEIFB PRI 72 o TERNZ 1/25 41 (4.0
%) THESHRE LES 120 O 7o > 2 Tz, ITHF
# o FSH, LH O#EE» 5 LHfiifEE v biliko
FSH, LH 2 EH L TW AR EFRRS biviz. T O
KX B AT L B2 A William S, 59 (38~ T
5 X O WK TE & FTHE/MEKICE W T dopamine, nore-
pinephrine 72 ¥ 235 LT\ % short loop @ tubero
hypophysia] neuron system % reticulo hypothalamic
neuron system BMEHA L T2 D50 LKW, KIZ
Fig. 4 TRLUT X 91 IERRE T, FEEIRRRIC T
Wit o B HREBHEICHNTD, T EAKICRENT
LEWHEAEZ R LTS, JhiX, FC LY TEERE
IExE 52 Lic kY feedback mechanism 231E%
CEIE LR E Bz 5.

GAS DK T RERIETH 27 A, [lelay 2
microadenoma Cdh D74 DIEHEICOWTIE, KEZ
—EDHABHNL S TWARY. T72bb Hardy Off
B IRIC microadenoma & AMEHY ICBRET B TA
75, bromocriptin 1< X % EEHE/NR & HifFT 5Ky
BHEPETSEh, WTFRBET N THWERIEELEAHT
5. March®iZ 43 | microadenoma % &H#iic 7z
ST follow up L7z, e & b 4FEMBIKRER
BbEEDF, P EAIC PRL OET &L TIERAE
WEBEEHL B 5 Lk, KPR X YRR e Bla T
NET, HHLICEHREEE R LR WER LIV LR T
%, #7-#HP 59% macroadenoma &t NiEE K
L 4+ % prolactinoma #ADWHEPESEL LT, T
macroadenoma DO#HAIE, Mok O SMPEOZF LW
jumbo adenoma 73&#1F bromocriptine (& X V JESE
O/ LoD HIC, expanisve adenoma 78 HIEHE
HiC Hardy FHfizf7.
Th, MBREOED, ALz ETFAlE LT
bromocriptine PHEH 1T 9 2, LI LY Hardy FHiy
BERTESELHZ LD B LB TS, LA L micro-
adenoma % & BEp & & THT macroadenoma (27
BO0ED, CB-154 DWW b 2 HEE LIS 13 Bigity
D E 9Dy, CB-154 FHEOFME, %2> T fibrosis

—7} microadenoma (Z2W
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REDRDFEERECT 2R EOERLHOT, BIE
TR EDFHHEEEATEEE POV T, FHRREITH
sahTky, —ELFREABIHELShL TN
LBbh 5.

w7 7 F U RIENFEET B &, R EGRIPRIEIC
BRBEDIPEV) JICEAL TS LS ERM@EHI WL
BEVRRY. BRCEBRTH~OER L, JBRL
DHDIEHT HEHEERO 2 2BEZONETHHI.
7u 5y F WO FALHPHE TH % tubero infundibular
neuron system %18 U T¢? dopamine, norepinephrine
72 £1%, LH-RH 0GR L bE#HSH LY. H7a
57 FUHENRRST S 72 12, Z® feedback me-
chanism DOfEFEIE, %%k LH @ positive feedback #
thy & 3% mechanism DR & L THNEPEIIE 72 5
LEZBLOTH YO, b5 —FOIRICHT 587 0
57 FUIEDEBIZ OV T, T TICEks b#EL
Xoiew, bHHMET w77 F ARBIC YRR &
bahd&, FSH, LH 2o =4+ F he Ericxt+5
RIS PET 22 LANHPILTRY, 202
DODOFRD ¥ b by, EE2OoNEELTVWDHYS
GAS OJREEVRRNT 5 bbb, w3t L TH
GAS DIEFID % KATHERZEN TR Y, "7
7 F fiGE D JE K & R 453 bromocriptine 12 X% 7 e 5
PFULRUVDERTRALND T LD, RO X IIC
pituitary adenoma #F T 5HEA THOTL, kMt
7u T F LSV DIETFRER R BEICE, oM
HEE DI B X URIRE S & & % 2 »I2id, bromo-
criptine DT RPELWIEFEL WL 5.

FIRFIC DWW TIE, T TIlBlCEiE L2 o T4 EIik
ZDFMIT OV T il 7 v

V. & B

VI E GAS L2Z#r&i craniogram, CT-scan 72 X D
IS BAORREE 1 TR IERIRIEZ 589 72 27 Flic > THE
T, MIC R SR L T OTRICOWTRE L7
REF LD LERITETIELL THOL.

1) TEAEPEIIREE Cd S 55 I EE4E AR 2326/27#1 (96.3
%) & i

2) itk BERBEIN D &0 7 ER 5/25 1] (20.0 %
TWFhbiiiR l~2 78 (FH 1.4 7 H) oRHicHk
PR 2T 5.

3) bromocriptine, clomid, HMG-HCG &% THEIP
VE U7 DS L 22 VMBI 11/25 61 (44.0%) &7 hd
ZhHm 9 b BBT EEEBEEASLED bhebon
20/11 {7 (90.9%) & » prolactinoma DOF4i#% D> PRL
PET L72ic b 232vb b FIEIR L R VIERICIE, 7'vF

A - TG - R - B - R - T

(379) 67

5 LU BB LT B BRI R 2 b FAE L T
WARJREMED B B Z LSRR S v,

Frksichbred, MEAFEEL L THLs 0OHETE
T 7o H B KM e AR A DR BT, HYP
E— BT EH - LET.
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Sexual function andoutcome
before and after pituitary
surgery in patient
with prolactinoma

Takeshi Hirohashi, Jinichi Hanaoka,
Yuetsu Sudo, Kunio Tanaka,
Yoshiaki Sato and Shoshichi Takeuchi

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

Women with galactorrhea amenorrhea syn-
drome were evaluated with several dynamic pitui-
tary challenge test.

Twenty seven cases of these patients has posi-
tive findings on neurosurgical examinations such
as polytomography, Computed Tomography (CT)
and had a confirmation of pituitary tumors by
surgery.

The results showed as follows.

The patients with negative response to proge-
sterone (Amenonhea II grade) were twenty six

Prolactinoma B3 O#ini - iR ic BT 2 HEELZOTHRIZOWT

cases (96.3 %).

Five cases (20.0 %) had spontanous ovulation
after pituitary surgery within one or two months
(mean : 1.4 month).

We succeeded in inducing ovulation in eleven
cases (44.0 %) but failed in pregnancy.

Ten subujects who had luteal defect were ana-
lysed by BBT types and serum PRL levels.

The clinical significance of hyperprolactinemia
as a cause of luteal insufficiency is not known
and is difficult to assess since the clinical picture
is relatively poorly defined, but we confirmed
the fact that those with hyperprolaclinemic insuf-
ficiency of the corpus luteum have in general
only slightly raised serum prolactin concentra-
tions.

As a conclusion, the surgical treatment for
microadenoma has a effective tool on normaliza-
tion of PRL levels.

In addition of this, lowering PRL secretion with
CB-154 allows resumption of normal gonadal
function.

(Befd « BAFnS7T4E10)1 16 H)

AR 28 % 3 &
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EFFECTS OF ESTROGEN AND PROGESTERONE ON
BENZODIAZEPINE-INDUCED RELAXATION
OF RAT UTERUS

Takashi KANO, Kenji ISHII and Yoshiko KUROBE
Department of Pharmacology, Osaka Medical College, Osaka

(Director :

Prof. Joichi Ando)

Abstract : Effects of estrogen and progesterone on relaxant effects of benzo-
diazepine derivatives, diazepam and flurazepam on isolated rat uterus were investi-
gated in normal or Ca’*-free Tyrode’s solution maintained at 37°C. Diazepam and
flurazepam inhibited uterine spontaneous motility and K*-induced contracture because
of their Ca’*-antagonistic property. Diazepam seems to have an intracellular sites of
action. Diazepam- and flurazepam-induced uterine relaxation of the longitudinal
direction was enhanced by estrogen, and that of the circular direction by progesterne.
Based on the present observation of K*-induced contracture in Ca’*-free solution, an
enhancement of Ca®*-dependency by estrogen and an increase in intracellular Ca®*-
storage by progesterone in rat uterus were speculated.

(Jap. J. Fert. Ster., 28(3), 381-385, 1983)

Introduction

Benzodiazepine are known to show anti-
convulsant, antianxiety, and muscle relaxant
actions through the central nervous system.
It is also known that diazepam inhibits
uterine contraction in rat“»® and human?
and has tocolytic effect on pregnant human
uterus¥. This effect has been considered
to be centrally produced. We demonstrated
that the effect of diazepam and flurazepam
were Ca’*-antagonistic, inhibiting the trans-
membrane influx of Ca’" on K*- and Ca’*-
induced contracture in isolated guinea-pig
taenia coli and longitudinal muscle” and on
K*-, Ca’"- and norepinephrine-induced con-
traction in isolated canine coronary arteries
and thoracic aorta®.

Estrogen has an effect on Ca** metabolism,
but its effects on Ca’" in the contractile
system is still unknown.

The present experiments using isolated
rat uterus preparations were carried out to
investigate the peripheral effect of diazepam
and flurazepam on the mechanical reactivity
of the uterus as well as the effect of estrogen

and progesterone on uterine relaxation
caused by these benzodiazepine.

Materials and Methods

1) Animals and hormonal treatments

Wistar female rats (200-250g) were ova-
riectomized at diestrus or metestrus. Then
the rats were maintained under ordinary
enviromental conditions for 3 weeks and
were divided into 5 groups. ‘‘Control”
group : seasame oil (0.2ml) were adminis-
trated subcutaneously (s.c.) for 4 days.
“Estrogen” (E) group: estradiol-benzoate
(Sigma, 25ug/100 g) dissolved in seasame oil
was odministered (s.c.) for 4 days. ‘Pro-
gesterone ”’ (P) group : progesterone (Tokyo
Kasei, 2mg/100 g) dissolved in seasame oil
was administered (s.c.) for 4 days. °‘Es-
trogen—Progesterone >’ (E—P) group : estra-
diol-benzoate (25 ug/100 g) was administered
(s.c.) for 4 days followed by progesterone (2
mg/100 g) was administered (s.c.) for 4 days.
““ Estrogen+ Progesterone > (E+P) group:
estradiol-benzoate (25ug/100g) and proges-
terone (2mg/100 g) were administered (s.c.)
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for 4 days simultaneously.

2) Determination of mechanical reactivity

About 1.5cm of the ovarian side of one
uterine horn was used for longitudinal pre-
paration. The other horn was cut helically
at an angle of 45°C to the longitudinal axis,
and a spiral strip of 2.0 cm length was pre-
pared. Both preparations were suspended
in normal or Ca®*-free Tyrode’s solution
maintained at 37°C and aerated with 95%
0:-5% CO; mixture. Contracture was in-
duced by sustained depolarization in the
presence of 25mM KCIl. The mechanical
reactivity of the uterus was measured iso-
metrically by a force-displacement transducer
SB1T-H (Nihon Kohden), and recorded on
an ink-writing oscillograph SR-651 (Wata-
nabe). At the end of each series ef experi-
ments, 107* M papaverine was added. The
maximum relaxation induced by papaverine
was taken as 100%".

Diazepam (Cercine®. Takeda) and Flura-
zepam hydrochloride (Roche) were cumula-
tively added to the bath.

Results

The control uteri showed spontaneous
motility in normal Tyrode’s solution. Dis-
appearance of this spontaneous motility took
place when the solution was replaced by
Ca’*-free Tyrode’s solution. Diazepam in-
hibited spontaneous motility and relaxed the
uterus preparations (Fig. 1). K*-contracture
was also inhibited by both diazepam and
flurazepam. Diazepam was more effective
than flurazepam in inhibiting both spon-
taneous motility (Fig. 2A) and K*-induced
contracture (Fig. 2B). Longtudinal prepara-
tion were more sensitive to these effects of
benzodiazepine than spiral preparations. In
the uteri treated with E or E+P, spontane-
ous motility was not observed. Table 1
shows EDs values for inhibition of K*-in-
duced contracture by diazepam and flura-
zepam in the control and experimental group
(n=3). The effect of diazepam on longitu-
dinal preparations was greatest in the E-
treated uteri. Among spiral preparations,
P-treated uteri were the most sensitive to
diazepam. EDs, values for E—~P- and E+P-
treated uteri were higher than that in the

Benzodiazepin-induced relaxation

HARMESGE 28 % 3 %

Longitudinal
- Ca -free
A “ MLM\
Longitudinal
3x0" 30
u';" ‘no" 10 axi0"
B

500 mg

\

-
1min
Longitudinel

3x10" an0® Papaverine
10* 10°* -4 )
1073210 10°M

XY

™

Spiral
3x0® ax10* Papaverine
10* 10* 10" 3x10" 10'm

N B

i

Fig. 1 A: Change in uterine spontaneous
motility by replacement of Ca2?*-free
Tyrode’s solution. B: Effect of
diazepam (M) on spontaneous mo-
tility in rat uterus. C, D: Effects
of diazepam (M) on K*-induced con-
tracture in rat uterus. A: 25mM

KCl.

control preparations. Flurazepam was less
effective than diazepam on the E-treated
and the P-treated uteri. The tension de-
veloped during K*-induced contracture was
significantly (P<0.01) greater in the E+P-
E+P-, and E-treated uteri than in the con-
trol. Difference in the tension between the
control and the P-treated uteri was not
significant (Table. 2). No difference in the
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Fig. 2 Effects of diazepam and flurazepam
(M) on rat uterus (control uterus).
A : spontaneous matility. B: K*-
induced contracture.

Table 1 EDso values of diazepam and
flurazepam on K*-induced con-
tracture in rat uterus

Longitudinal
Uterus Diazepam Flurazepam N
Control 6.6X10M 1.2X10*M 3
Estrogen 5.4x10-°M 8.0X10*M 3
Progesterone 2.7x10M 1.1X10-°M 3
Estrogen— .
Progesterone 9.4x10°M o “
Estrogen+ =
Progesterone 3.2x10"M - 3
Spiral
Uterus Diazepam Flurazepam N
Control 4.8X10°M 1.9X10*M 3
Estrogen 2.4x10°M 1.8X10*M 3
Progesterone 2.0X10°M 8.4x10-M 3
Estrogen— 5 o
Progesterone 6,0%10~"M -
Estrogen+ = -
Progesterone 6.5%10°M 3
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Table 2 K*-induced contracture (mg ten-
sion) in rat uterus

Longitudinal
Uterus Normal Ca-free
Tyrode’s Sol. Tyrode’s Sol.

Control 1266.7+ 28.9 642.9
Estrogen 2900.0+173.2 428.6
Progesterone 1456.7+172.1 1357.1
Esl§’°gen_’ 2985.4+ 86.5 1714.3

rogesterone
Estrogen—+

Progesterone 3600.0+114.4 550.0
N=3 N=3
Controt
n“
[
A
Estrogen “"‘
‘m\ Jsonmg
] |:.m
ogeetarcrs
"
|
A
0

Estrogen—
)

Estrogen + Progesterone

Progesterans ]

0

|
i

Fig. 3 Effect of diazepam (M) on K*-in-

duced contracture in rat uterus in
Ca%*-free Tyrode’s solution.
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tension developed during K*-induced con-
tracture in Ca’*-free Tyrode’s solution was
observed between the E-treated and the
control uteri, or between the E-+P-treated
and the control uteri (Fig. 3). In Ca’"-free
Tyrode’s solution, the P- and the E—P-
treated uteri developed significantly (P<0.01)
greater tension during K*-induced contrac-
ture than the controls. Contractions pro-
duced by the control, E-treated, E+P-treated
and E+P-treated uteri were tonic, whereas
that produced by the P-treated uteri was
phasic.

Discussion

In this study, the spontaneous motility of
isolated rat uterus in normal Tyrode’s solu-
tion was inhibited by replacement of Ca’*-
free Tyrode’s solution. Therefore, the uter-
ine spontaneous motility is considered to
depend on extracellular Ca®". Diazepam
and flurazepam inhibited not only this spon-
taneous motility but also K*-induced tonic
contracture which was evoked by an in-
creased Ca?* influx following activation of
Ca?* channels”!”. These effects are similar
to those of known Ca’*-antagonist, verap-
amil' , D 600'?, and diltiazem'®, suggesting
that diazepam and flurazepam inhibite trans-
membrane influx of Ca®*.

Diazepam- and flurazepam-induced uterine
relaxation of longitudinal direction was en-
hanced by estrogen, and that of circular
direction by progesterone. Under physio-
logical condition, however, progesterone al-
ways acts in the presense of estrogen. The
present results obtained from the E—P- and
the E+P-treated uters suggest that proges-
terone secreted during the luteal phase and
pregnancy does not enhance diazepam- or
flurazepam-induced uterine relaxation of cir-
cular direction. The effect of estrogen and
progesterone on uterine mechanical reac-
tivity has been discussed mainly in the
aspect of adrenergic mechanism'*"”’. How-
ever, the present our data suggest that
estrogen and progesterone have an effect
on the Ca’*-dependency and Ca’*-storage in
rat uterus. That is to say, estrogen en-
hances Ca’*-dependency, and progesterone
increase Ca’*-storage of rat uterus. Based

Benzodiazepin-induced relaxation ARESsE 28 % 3 &

on the present results obtained from the
E—P- and the E-+P- treated uteri, it is
speculated that both Ca’*-dependency and
Ca’*-storage are increased in the luteal
phase, whereas during pregnancy, only Ca®*-
dependency is increased because of domina-
tion of estrogen in this period.

The inhibitory effect of diazepam, which
is lipid soluble, on K*-induced contracture
in Ca’'-free Tyrode’s solution suggests a
possibility that diazepam enters uterine cells
and act on its intracellular sites of action.

The mechanism by which sex steriod hor-
mones alter the uterus-relaxing effect of
benzodiazepine derivatives is unclear. It
may be contributable for clarifying this
mechanism to investigate the uterine benzo-
diazepine receptor, the presence of which
was demonstrated in the central nervous
system'® for the first time, and later in
the heart!”.
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Benzodiazepine :FE{FD rat F=iiE
YERIZx 9 B estrogen HL U

progesterone ()g54

REFRER], IFME—, BT
(KRIRER A%, FAEHE)

Benzodiazepine 5E K T % diazepam (DZ) 3 L 8
flurazepam (FZ) O rat FEiFE{EFICKFF % estrogen
B X progesterone D EEL RI L. DZ BX W
FZ 1% Ca?*-antagonist & L CT/EHL, 758 ® H3IL
#E, K*- a2 L7z estrogen iX DZ OFEERFH
FOMIEIEF 258 L, progesterone 1ZtkaiJ1aD
HAE(EH 2 #5R L7z. DZ 13 ¥ 7= Ca?*-antagonist O
BN b fEFERAL 235> L Z 2 bhiz. Cat-free
solution H1 T K*- IUHEDFEES S estrogen 1T rat
FE? Ca%*-dependenc NS+, progesterone {X
HMAZN D Ca2* @ storage FESNEHZ LEZ bz,

(ZfF: A7 410 A 18 A)
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Relation of Serum Testosterone Levels with

Serum LH Levels and Oligomenorrhea
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TE Y JE Y] o (e AR A O L3 testosterone JfEIE, SH-testosterone RIA (2 X VRIE SRS, 41,1+
9.8ng/dl (GE#5+SD) Tdhofz. i testosterone YeEEAS 50ng/dl LLEOEAD K D EIANE, AREEH
35 H A ORECIE15%, 35H AL Tid64%, 45HLLLETHET8% Th Y, 15% &64% %72i% 78 9% & OIS Ee)
TN bt (P <0.0001), i testosterone & LH PAEE L ORICHE, LY testosterone (L AH50ng/
dl P - oRs i A S R EORBENEE L7 (R=0.50, P <0.01). 50ng/dl AiliORHCIEH 25 HIBIE 8 5
Nihote. FSH loxt LCAEE A Bd bhAarok. ZhbH ORGSR, T testosterone IfLYEA N LH

Mg & B L TR AR R R T S 2 L BRI .

F testosterone ML DR ARRIEREBA I, HHHELDO1IHS F720310g ZEAZKE LT, &flici

¥ testosterone JE[ED FHEZ D, 5 ADMIEL,

3ANHEEKT Lz, RWERZRD bhieipoT.

(Jap. J. Fer. Ster., 28(3), 386-389, 1983)

PPHIZ 531 % testosterone % ffith & T % androgens
DOFEAEN TTELTWS S8, B2 IhB [[ER:S
VEF LT BpaO BREASEIE L & 5 it seaicfsiil LT
FSSOMIa 2 72 0, FRAFRL S HIC AR AT 5
TEMBBLEZLATVBD., I L)% KT,
testosterone D RFEUA T 5 androstenedione DEEA L
FLELTWT, ZHAHKMT estrone ICAHEH, TH
% luteinizing-releasing hornone (LRH) 1Z%3 % T
o BZMEE D T, ERC LH o iiERiEz
ERELDDE. TN EEPIIONEE TH 5.

2T AR, H—ICIER AREBOKA O
testosterone JEEEF HE L, HiCHiIE AR A OIS
5w 57 testosterone MUFEME A DOEIEF X U DOFLREE
DOEFEMY, FLTE=ICMm P testosterone & LH
Japs L OFERERE TR, & HICH D testoster-
one MLAETEA ISR A DRI ITHE T H 2 I H B0

HHTHDNE D PEHRF L.
Fik LBk

T B JEG A O ML testosterone D IEF L & A1
Br-lc, B BIREMA28~30H D205%H 0 7 AOfE
et N o R 2 BRH L 72,

% JEV 0 H B & L testosterone JREE & DBELRE FH~
Dloic, HERJEMA25H A 5 1O 4L A D IRiic
B AEARML A IR L, R 72 Ao I A $E a4
iz L7e.

Rz, b ol FSH & LH @BEEHEL T,
Zh b L testosterone WEE & OAHREEIFR A 3HT L.

1% testosterone (% 3H-testosterone RIA kt (I F
V4, ifiyE FSH & LH & FSH 35 X O LH RIA Kt
E—E—TATAY b=V EMEH L TRIEL .

7513 Student’t test (2 X D ARE L7z
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Ifiii# testosterone HEEEH350ng/dl PL_E D FEFE HiEMEA
IEE B 1C B £ 72 progesterone #5144 D34EH 1 5
HE»O, MEHES (Y45) O1A5 %7310 &
HHPE L7z, ML testosterone JEEE DZEAL L IR IC %3
LR B L.

w R

(1) AR 28~30 AD 7 A O {EHTEA O ik
testosterone ¥EEEIE, 28.8, 29.1, 37.0, 38.1, 47.4,
FLU54.0ng/dl THY, Zh 5 DFEH+SD ik
41.1£9.8ng/dl THo7=.

P< 0. 0001

€35  35%  45% <35 358 5% <35 358 454
BamM® (g)
X1 AREMKEA35H K, 35HLLEH 513450
PLEo ANz v T, M testosterone &
EEN ang/dl LEDREANR LD 2 EHE

(2) HLIERLEeZEL, HHPEEL oM te-
stosterone [T HIMAN ED 2EEE, NEEHOE

SR L TH#g L Thve. Hilkid, ARREA35 B i
DF (a) &, 3B HALLLEDH (b) HD5WX45ALL EDFE
(c) LD TIT27.

i testosterone JEEE740ng/dl LA ED#E D L 5%E
A%, alzBWVT38%, bIZBNWT7I%ZLTcliziWn
Tl4%ThY, alclo HcIEEESEDLAL
(P <0.0001).

Ifili#5 testosterone A 50ng/dl L EDF M5 % Hl
AlX, alzBVTI5%, bIZBNTH%Z L Tciziwn
T78% TH Y, altbdhHdWidc OICIZIEREINR
»ohe (dkic P <0.0001).

(3) X2z, MLiE testosterone & LH JEEEDRG%E
R U7, i testosterone JEEEA350ng/dl FKfig D4 D
WA OMBMREIZ0.10TH 0, HHLAICEE TIXR
M7, I testosterone EEEA350ng/dl LI DA

= (387) 75

T2500g / 41
R=0.60 (P<0.01)
¥=0.535X+ 7.76
7 T< 50ng 7 41
: R=0.10 ( NS )
2 50- Y=0.147X+ 18.8
8 o &
.
. @
_____ o2
- o
[ ] '.
°
0
—rT T T
o 50 100 150

TESTOSTERONE  (NG/DL)
K2 mE LH 7 2bz27r ooty

I, WEMOMBRIIT0.60L 20, HEFMICHET
»H o7z (P<0.01). WHOM © BEfZiZ Y=0.535% +
7.76 (Y =M% LHmIU/ml, X =1{% testosterone
ng/dl) THb Sh 5. X=50ng/dl OEIE Y=34.5
mlIU/ml Th 5.

(4) Ifii% testosterone & FSH B L DRIzIZ 4 <
TR bh ko,

(5) T testosterone MUAEMERZE HFRD RIEEE 10X
WA HEY, (y45) 21 H5 £721310g EAEE L
7z. 2T testosterone JEEED FE% 8w, 1HEFDIN
THSBITIEL, 3 NZHIEZKTL, 2 FlTEiEike
FTHD. EARMERDLSEITRER L TV,

Z =

AR aH T2 ADBEIZ, 3H-testosterone RIA 2
X D HIE &N 71T testosterone JEEE DI, ,J‘J«\x_
7214 E R 13 Hikiz BWT 20 2 5 49ng/dl DJHjiz
e SEIOFER L Z OEICAS.

M3 testosterone JEEIE, PEINHIIC 20 - H-4 525,
DR L BAHI TRAEEREE 2D, SHICZ0—HD
ZB)OIFWIT/AS 0D 55T, FIIHE R T I,
EREOROFMIZ LY, #OHADIMLE testosterone 4
ErBBhiEsh I b LE2LRS. LrL—AR
JE# %38 L THLIE testosterone ML % JIIE L7 #ish2ic
X% L, [l testosterone JEEEIE H AR JEHI DHIHI 25 5 )
LM ERATABMARD D, O TEDORE R
EZHET B zbicid, ARBEYOPNIIITE testos-
terone JEBEEFHETE2ON X VEETHD LHICED
Lz,

£3T, 121 labeled testosterone Zf§iffj L7 RIA T
X Vi testosterone JEEF JFE TS Z LA EKAIC B

ML22b5%. ZhiI»23 kit BMERES L 2oz
HTHD. TOFHEIZ X BEIZ 3H-testosterone RIA

WWEBEL D LEW. kv LD testosterone
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EEDHFHA T, WEOE O Bk %  Y=1.25X+6.34
(Y =1%]-testerone RIA ffi, X=3H-testosterone RIA
) (R=0.80, P<0.005) I2 X2 THKbT T ENTE
S BT, R U7 ARG 28~ 30 H D EEFTRA
(DJI]],‘(H testosterone JEEEDIEHI+SD (X, 125]-testost-
erone RIA |2 X %57.7+18.6ng/dl I[ZFHY 5 5.

BASIZ X5 &, AREEWN 35 HERMOIAZTL2ED
#987%, 35H LA LD ANIZAIL3%, % L T45H LA LDk
ANEH 3 %IT R, ARAHZ Zhbn=>07 1

124717 T, IfiL{F testosterone JEEEA 3 5 —EfEHLA L
DIFAND 3 DE G & g L ToH 7.

MiEREEZ# < &Y, 30ng/dl LEET2 L, Z0HE
JEREF DI A D k30 D EIE L, BREA#I235 H AR DY
& L35H UL& BHUMIASHLL EDEA L TIEEE AT
TE TR B, i testosterone M % 40ng/
dl ikt 35L, AREWBHERBOP TIT38 %D
dih 575 BHLEOHTRETI% LEL 22D, 46 E
ORTIZEHI294%E 725, MiF testosterone VL%
50ng/dl 45k, Zo@EAIXSLICERLERS. T
bbb, TOXORFADED BEEZ, HREEHH3BH
R TIEEN15% TH 505, 35ELLEDOHAIZIT64%,
A5A L EDLFEITIZT8% & K, 15%ITk L TH_FD
WIXHHFMICHERRETDH S, £ DFEICARH
HOER I OILE Th 5. 2T, ThbOfER
1%, MLl testosterone YEEE D EEN IR 22 b b I
MO LBE T 5 2 L EIRET . ThE, SR
FHITBW T testosterone JEEE IR0 R & L #Et
FHICAHEREOHE 2T 5 L5 Smith HO#HE
AR T DD TH B.

O XD R OB, Y0 k) e LoT
A5 O MIFRIEWRE Tl T androgens HLGED
FMER TH 5 polycystic ovary syndrome (X4 { D
FEICE LH IEX £ 2Ll X<mbhTwa. Z
UL IPRIZ BN T testosterone & ILIZPEA O JLEL 72
androstenediones 23RS T estrone [ZHEHAL T, Z H
MTHEAED LRH ioxi+ 2% M2 E» T LH ol
EIET S LEZ LR TNSO,

ZZ T, IfLii§ testosterone & LH S ORRE Higt
LTHhi. 21R L X 91T, i testosterone JEFEE
7350ng/dl K OWAICiE, MiF testosterone & LH
TREE & OMICIIFERHEMICE BB 72 v 25, L
testosterone JREEAS50ng/dl DA EiCZ % &, WHEDHEO
MRS ACEE L 25 (R=0.60, P<0.01). X
{EbhTwg kol LH BEXAREIN i 24k
B, 2R bhrbbd, Z0X ) RHEERRLTIO
X, Z0XDARchE LH OFERE R ERT A

1 testosterone mraﬁ LH MEB L OCHmBEARLOBEYE FRESHE 28 % 3 5

HThDEEbNS. MHAOMOEFKERX2S T=50ng/
dl oz LH=34.5mIU/ml T3 %. 30mIU/mI LAk
DifniE LH OFHRER, —HCREEHE THo7
IRENTETWS. ZOFREIE, MiF testosterone
EEA350ng/dl LA EDERIZIE, testosterone & LH 23HIZ
B LS DS BT 5 LERET 5. EH0
DEE THETH 2 »IIAHT H 5. Androgens FEA
12k % LH Ofgo T, JiBcEs)T % androgens
PEAEXEW S DT, WEDHEITIE—2 DEFRRFEKS
hTwnwas tBbhs.

SRIOFEDOXHEBEDOHICIE, b H5SHA polyeyste
ovary syndrome OEEFDLZFEN TS LEbiILs.
DFEBOWEEDWT @ 72 ¥ 12 1%, BHE L T polycystic
ovaries % fHERSFAICHERR BT B WA, THEHE LR
DPLIOLIRTABREFEL ARV, #2T, SEK
& DEFIZOWT polyeystic ovary syndrome DffEFE
ELTWARW. LaLl, BEOMLLZZ ORBEZED
727 androgens MLEMEAICIBWT, MLiE testosterone
& LH BEEOHEZMKRMNT 5 Z L£1%, polyeystic ovary
syndrome DIEAEEMZ M5 L TAEHETH D EEbiL
&

Lz, AWFSEE My testosterone & LH EEE®D
EE L AR O AR Lic. #oT, MBAR
MDOARFERE O AITIE, MIF testosterone &b 5 \WiE
LH BE, $3mECHEEELBRT & Th
5. BBAWENE RET S5 M D free testosterone
PEEES LV BRI B REIR 2 T 5 LB 2 D05,
Z @ free testosterone JEEF X sex-hormone binding
globulin X #%#A L7z testosterone JREEIX, 1HIFRIERICE
32 &5 ThHo T, QAFEBHE LIV TIE,
D total testosterone JEEEDHIETH45TH S EEZ
5.

b B B 72 ORI REREIE R A L & v 28
RSN TE R L LEIBRERVE Y ORBIEH
EHE A ORIWERAEED AT S 5. £ 2 THERTES

T HAFHERIC X HWMHERS . PHIDERET
DIEWRBC OV T, DENcE L. T42bb,
T testosterone IMUFEMEAIEIED 8 ADEBEFIZ, A4IEHE
BO1HS5 £k 10g 2l EHEL T, SEHIChE
testosterone JEEEDKT 8w, #ED8HEHEH L Tic2
Am&%bk.f@&ﬁ#é%%@ZA%EMLT%ﬁ
BT, SLIC3ABEELR. FERELIES AD5 53
NEBECERHHPER LT L. BFEE T2 & A2RIER
LI LR TWARW. T DOIEAIDE testosterone PHEHEIR

EEBRFITHT A ERB L OZOBEcoVnW TR, &5
uﬁﬁﬁﬂWT&a
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Relation of serum testosterone
levels with serum LH and
oligomenorrhea

Tsutomu Yaginuma

Department of Obstetrics and Gynecology,
Faculty of Medicine, Toyama Madical
and Pharmaceutical University

Serum testosterone levels assayed by SH-testos-
terone RIA kit were 41.1+9.8 ng/dl (mean+SD)
in healthy women with menstrual cycle of 28-30
days.

Women with serum testosterone levels of above
50 ng/dl were found in 15 % and 64 % or 78 %
of women with menstrual cycle of less than 35
days and above 35 days or 45 days, respectively.
The incidence in the last two groups of women
was significantly higher than that in the first
(P<0.0001).

Correlation between serum testosterone and
LH levels was significant in testosterone levels of
above 50ng/dl (R=0.60, P<0.01), but not in
those of less than 50 ng/dl.

These results suggest that high serum testos-
terone levels associating with high serum LH
levels cause oligomenorrhea.

Ten infertile women with high serum testos-
terone levels and oligomenorrhea were treated
with Shakuyaku-Kanzo-To, traditional herbal me-
dicine. The serum level decreased during the
treatment in all cases and 5 women conceived.
No side effects were found.

(BZAd : IFI574E12A150)
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MECHANISM OF INHIBITION OF HYPOTHALAMIC
PITUITARY OVARIAN FUNCTION IN
STREPTOZOTOCIN-DIABETIC
IMMATURE FEMALE RATS

Yuichi TANIGUCHI, Kaoru MIYAMOTO, Yoshihisa HASEGAWA
Kiyohiko YAMADA and Masao IGARASHI

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

Abstract: In order to clarify the mechanism of the failure of reproductive func-
tion in diabetic rats, the hypothalamic pituitary ovarian function in streptozotocin-
induced diabetic immature female rats was investigated using in vivo and in vitro

experiments.

The pituitary responsiveness to LH-RH was not impaired both in vivo and in
vitro, while loss of preovulatory LH and FSH surge was observed after PMSG

treatment.

LH-RH contents in the hypothalamus in diabetic rats were significantly higher
than that in control rats both in pre-LH surge and post-LH surge. This finding sug-
gests that the release of LH-RH from the hypothalamus could not occur in diabetic

rats.

Ovulation and ovarian growth induced by PMSG were also disturbed both in
pituitary intact and hypophysectomized diabetic rats, but it was restored with insulin

replacement.

These results conclude that impaired site in streptozotocin diabetes is not pitui-

tary, but hypothalamus and ovary.

(Jap. J. Fert. Ster., 28(3), 390-398, 1983)

Introduction

A reproductive failures such as anovula-
tions or infertility associated with diabetes
mellitus have been reported both in human
and animals’®%*.

However, the mechanism how the repro-
ductive failures are brought has not well
been established.

Liu and associates’ reported that the
ovary in the alloxan-diabetic rat was less
sensitive to the exogenous gonadotropins.

On the other hand, the decreased response
of the pituitary gland to LH-RH in alloxan-
diabetic rats was reported by Kirchick®"¥.

In this study, the effects of streptozotocin-
induced diabetes on hypothalamic-pituitary
ovarian function in imma ture female rats

were investigated.

Materials and Methods

Animals

Immature female rats of the Holtzman
strain, weighing 45-55g, were supplied ad
libitum with water and oriental MF rat
diet.

At 1200 h on day 29 of age, the animals
were injected sc with either streptozotocin
(10 mg/100 gBW in citrate-phosphate pH 4.5
buffer) or with the buffer vehicle only.

On day 32 of age (three days after strep-
tozotocin injection) glycosuria of the animals
was checked by uristix (Sankyo Co. Tokyo).

Procedure of several experiments
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(Experiment 1) In vivo LH-RH test

In order to test the responsiveness of the
pituitary gland to LH-RH in the diabetic
rats, synthetic LH-RH (100 ng/100 gBW ; Ta-
nabe, Tokyo) was injected into the external
jugular vein under light ether anesthesia
at 1000 h in the morning on day 32 of age.

Fifteen minutes later, blood was collected
by decapitation and centrifuged at 2000 RPM
for 15 minutes. Sera was stored at —20°C
until assay for LH and FSH.

(Experiment 2) In vitro LH-RH test

The responsiveness of the pituitary glands
from the diabetic and control rats was also
tested in vitro with the perifusion system of
Sawano® .

The pituitary glands were removed im-
mediately after decapitation at 1000h on
day 32 of age.

Seven pituitaries were placed in one incu-
bation chamber and perifused with Krebs-
Ringer-bicarbonate-2 mg/ml-glucose buffer
(KRBG), pH 7.4 at a rate of 133 gl/min.
The volume of KRBG in the incubation
chamber was adjusted to 0.3ml. Each efflu-
ent was collected every 7.5 min on a frac-
tion collector and stored at —20°C until
assay.

LH-RH (0.5ng/ml), dissolved in KRBG,
was infused for 15 min.

(Experiment 3) Changes in serum LH,
FSH and pituitary LH, FSH and hypothal-
amic LH-RH after PMSG injection.

Rats were injected sc with PMSG (10 IU,
Teizo Co.) at 1000 h on the morning of day
32 of age. And these rats were decapitated
and blood was collected at 1000 h on day 32
before PMSG injection, at 1700 h on day 33
of age, at 1000h and at 1700h on day 34
of age (presumed proestrus)®, and at 1000 h
on day 35 of age (presumed estrus)®.

The pituitary and the hypothalamus were
removed immediately after decapitation and
extracted with saline and acetic acid, re-
spectively.

These extracts were then centrifuged
2000 RPM for 20 min and the supernatants
were stored at —20°C until assay for gonado-
tropins and LH-RH respectively.

(Experiment 4) LH-RH test on day 34
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of age

Rats were injected sc with PMSG (10 IU)
at 1000 h on the morning of day 32 of age.
On day 34 of age (presumed proestrus) these
rats were injected iv with LH-RH (100 ng/
100 gBW) at 1000 h and 1700 h.

Trunk blood was collected by decapita-
tions before injection and 15min after in-
jection.

(Experiment 5) The Effects of strepto-
zotocin-induced diabetes on ovulation and
other ovarian responses in immature rats
treated with PMSG.

After sc injection of PMSG (10 IU) at
1000 h on day 32 of age, rats were sacri-
ficed at 1000 h on day 35 of age (presumed
estrus).

Fallopian tubes were taken out and care-
fully searched for ova under stereomicro-
scopy. Ovaries were removed and weighed,
and homogenized with saline. The homo-
ginates were centrifuged at 2000 RPM for
20 min, then the supernatants were stored
at —20°C until assay for estradiol.

(Experiment 6) Effects of hCG on ovarian
growth and ovulation of the diabetic animals
pretreated with PMSG.

After sc injection of PMSG (10 IU) at
1000 h on day 32 of age and hCG (5 IU) at
1700 h on day 34 of age (presumed proestrus)
to induce ovulation, these rats were sacri-
ficed at 1000h on the following day, and
ovarian weight and number of ova were
measured.

(Experiment 7) Effects of hypophysectomy
on ovarian growth of the diabetic rats treat-
ed with PMSG and hCG.

At 1000 h on day 32 of age, rats were hy-
pophysectomized by the modified Smith’s'®
parapharyngeal approach under pentobarbi-
tal anesthesia and injected sc with PMSG
(50 IU), and injected with hCG (20 IU) at
1700 h on day 34 of age.

On day 35 of age ovarian weight and
number of ova were measured.

Ovarian estradiol was assayed as same as
exXp. 5.

At autopsy, the sella turcica was examined
with a dissecting microscope for fragments
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of pituitary, and animals having any gross
remnants were rejected.

(Experiment 8) Effects of insulin replace-
ment on ovarian growth and ovulation of
the diabetic rats pretreated with PMSG.

After sc injection of PMSG (10 IU) at
1000h on day 32 of age, rats received 1
1U/50 gBW (Novolente, Novo Co, Denmark)
of insulin sc once daily, from the evening
of day 32 to 1800 h on day 34 of age.

Control rats received only vehicle at same
time.

On the following day ovarian weight and
number of ova were measured.

RIA

Gonadotropins were assayed by a double
antibody method using RIA kits supplied by
NIAMDD. Gonadotropin  concentrations
were expressed in terms of the NIAMDD-
RP-1 reference preparations.

The RIA for LH-RH was carried out by
a double antibody method™’.

The LH-RH antibody used for RIA was
prepared in our laboratory’”. The RIA
for estradiol was carried out by a double

1000

Serum LH(ng/ml)
o
8

LH-RH

Reproductive failure in diabetic rats

vor 15’
Time (min)
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antibody method using the estradiol antibody
supplied by Crowley'” after dichloromethane
extraction of the ovarian saline extract.

Statistics

All of the RIAs were analyzed using a
computer program based on the assay statis-
tics described by Midgley and Duddleson'.

Statistical comparisons between group
means were made using Student’s t-test.

Results

(Experiment 1)

As shown in Fig. 1, Serum LH and FSH
were significantly elevated in both diabetic
and control rats 15min after injection of
LH-RH, and there were no significant dif-
ferences in the magnitude of LH-release
between two groups.

On the other hand, FSH-release was sig-
nificantly larger in diabetic rats than in the
control rats. (p<0.05)

(Experiments 2)
As shown in Fig. 2, LH and FSH levels
after LH-RH perifusion were elevated, and

1000
£
£
T
i
£
2
&
500 Diabetic
B Control
vor 15
Time (min)

Fig. 1 Serum LH concentrations in response to a singel iv injection of LHRH (100 ng/100 g

BW) in control and diabetic rats.

The animals were injected with STZ on day 28 of

age. LHRH was injected from jugular vein at 1000 h on the morning of day 32 and
trunk blood was collected 0 and 15min after injection. FEach point depicts mean=+
SEM. There were seven control rats and seven diabetic rats at each time point.
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Fig. 2 LH and FSH release stimulated by LHRH (0.5 ng/ml). Diabetic and control rats were

decapitated at 1000 h on day 32.

The anterior pituitary was perifused using a multi-

channel perifusion apparatus. LHRH was dissolved in KRBG and infused for 15 min.
Seven pituitaries were used for the diabetic group and seven pituitaries for the con-
trol group. A total of 14 pituitaries was perifused simultaneously.

the response of the diabetic rats was not
significantly reduced as compared with that
of control rats.

(Experiment 3)

As shown in Fig. 3, control rats showed
a preovulatoly LH and FSH surge at 1700 h
on day 34 of age after PMSG injection,
whereas no preovulatory LH and FSH surge
at that time was observed in the diabetic
rats.

Pituitary LH content was significantly
lower in diabetic rats than in control rats
at 1000h on day 34 (p<0.01) as wall as at
1700 h on day 34 (p<0.05).

On the contrary no significant difference
was found between the control and diabetic
rats concerning the pituitary level of FSH.

Hypothalamus LH-RH was significantly
higher in diabetic rats than in control rats
at 1000 h (p<0.05), at 1700h (p<0.001) on
day 34 and at 1000 h on day 35 (p<0.001).

(Experiment 4)

As shown in Fig. 4, serum LH was signi-
ficantly elevated in both diabetic and con-
trol rats 15min after injection of LH-RH

both in the morning and in the evening,
while the increase in serum FSH after in-
jection was not statistically significant.

However, no significant differences in the
net increments of serum LH and FSH levels
by the LH-RH injection was observed be-
tween these control and diabetic groups both
in the morning and in the evening.

(Experiment 5)

As shown in Table 1, there wero no sig-
nificant differences in body weight between
these two groups.

The blood glucose level of the diabetic
rats was 389.0£20.3 (mg/dl), about 5 times
higher than that seen in control animals.

The ovarian weight, number of ova and
ovary estradiol contents in diabetic rats were
all significantly less than those observed in
control rats.

(Experiment 6)

As shown in Table 2, there were no sig-
nificant differences in body weight and num-
ber of ova between these two groups.

The blood glucose level of the diabetic
rats was 648.3+57.2 (mg/dl) and about 5



82

(394)

Fig.
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Rats were injected sc with PMSG (10 IU) at 1000 h on the morning of day 32 of age.
Trunk bloods were collected by decapitation and the pituitaries and the hypothalami
were removed immediately after decapitation. Each point represents mean+SEM.
There were eight control rats and eight diabetic rats at each time point.
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Fig. 4 Serum LH and FSH levels after a single LHRH injection in control (100 ng/100 g BW)
and diabetic (100 ng/100 g BW) PMSG-treated rats.

The rats were injected with

PMSG on day 32 of age, and LHRH was injected at 1000h or 1700 h on day 34 (pre-

sumed proestrus).
tion.

Trunk blood was collected from jugular vein 0,15min after injec-
Each point represents a group mean+SEM. There were seven control rats

and seven diabetic rats at each time point.

Table 1 Rats were injected with PMSG at

1000 h on the morning of day 32 of
age and were killed at 1000h on
the morning of day 35 of age

Table 2 Rats were injected with PMSG (10
IU) at 1000h on the morning of
day 32 of age and were injected
with hCG (5 TU) at 1700 h on day

34 of age
Control Diabetic
Control+hCG Diabetic+hCG
n i 8
Body weight (g) 51.8+ 2.0 51.8+ 4.3a n i 7
Body weight (g) 57.7% 3.6 50.0+ 8.7a
Blfn?g/gll'l.lcose ik T2 0% 3w Blood glucos :
e g/ e 130.0+ 4.5  648.3+57.2d
Ovary (mg) 12.4+ 0.9 8.5+ 0.6b mgj -
Ko e 575 13.8+« 0.9 2.0+ l.ie Ovary (mg) 13.5+ 1.2 9.2+ 0.8b
| . No. of ova 9.8+ 0.7 10.3+ 1.2a
O‘(grzolv‘:;rtf?d“’l 12075.5::3700.0 9085.0+700.2b . -
it g/l 23.9% 2.9 67.7+16.3b
Values given are the mean+SEM. Serum FSH .
The statistital comparisons were made (ng/ml) 10 ketdo 8 a1k 1An

using the student’s t-test.

a. Not significantly different from corre-
sponding control group.
b. Significantly different (P<<0.01) from cor-

times higher than that

responding control group.
Significantly different (P<0.001) from
corresponding control group.

seen in control

animals.

The ovarian weight and serum FSH in
diabetic rats were significantly less than

Values given are the mean+SEM.
The statistical comparisons were
using the student’s t-test.

made

a. Not significantly different from corre-
sponding control group.

b. Significantly different (P<0.05) from cor-
responding control group.

c. Significantly different (P<<0.01) from cor-
responding control group.

d. Significantly different (P<0.001)
corresponding control group.

from
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Table 3 These rats were hypophysectomiz-
ed by the Smith’s parapharyngeal
approach under pentobarbital anes-

Reproductive failure in diabetic rats
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Table 4 Rats were injected with PMSG at
1000 h on the morning of day 32
of age and were killed at 1000 h

thesia on day 35 of age
Control+ Diabetic+ Diabetic+
hypophysectomy hypophysectomy Control Insulin
n 8 8 n 7 3
Bo/d37 weight 56.3+ 3.8 56.0+ 1.1a Body weight (g) 63.0+ 4.6 51.1+ 4.4a
g R T Blood gl
glucose . .
Blood/glucose S o L (mg/dl) 108.5+22.5 213.4+43.9b
(mg/dl) ‘ Ovary (mg) 19.8% 06  11.5% 0.7
Ovary (mg) 20.0% 1.3 23.6x 2.2p No. of ovary 4.9+ 0.5 & Ba 0.8a
No. of ovary 13.6+ 0.8 0.7+ 0.4d E
Ovary E: aq sy Insulin-treated rats were injected once
(pg/ovary) 18648, 504000 BORY. 6L A b daily from day 32 until the evening of day

The rats were injected with PMSG (50 IU)
at noon on day 32 of age after hypophy-
sectomy.

And rats were injected with hCG (20 IU)
at 1700 h on day 34 of age and killed at 1000 h
on day 35 of age.

a. Not significantly different from corre-
sponding control group.

b. Significantly different (P<0.05) from cor-
responding control group.

c. Significantly different (P<0.01) from cor-
responding control group.

d. Significantly different (P<0.001) from
corresponding control group.

those observed in control rats, while Serum
LH was significantly higher than that ob-
served in control rats.

(Experimen 7)

As shown in Table 3, there were no sig-
nificant differences in body weight between
these two groups.

The blood glucose level of the diabetic
rats was 425.0£20.2 (mg/dl), about 6 times
higher than that in control animals.

The ovarian weight, number of ova and
ovary estradiol contents in diabetic rats
were all significantly less than those ob-
served in control rats.

(Experiment 8)

As shown in Table 4, there were no sig-
nificant differences in body weight, ovarian
weight and number of ova between these
two groups.

The blood glucose level in the diabetic
rats was 213.4+43.9 (mg/dl), about 2 times

34 of age.
Values given are the mean+SEM.
The statistical comparisons were made
using the student’s t-test.
a. Not significantly different from corre-
sponding control group.
b. Significantly different (P<0.05) from cor-
responding control group.

higher than that in control animals.

Discussion

Although failures of reproductive func-
tion in diabetic rats were reported®® ! the
site of its failure is still contradictory.

Gentry and associates'” have reported
that translocation of the estradiol-receptor
complex into the nucleus of the pituitary
cells may be abnormal in diabetic rats.

Denari and Rosner'® found a diminished
pituitary sensitivity to estradiol in diabetic
rats.

Howard J. Kirchick and associates® in-
sisted that the most likely explanation for
anovulation and the loss of the preovulatory
LH surge in alloxan diabetic rats is a de-
creased response of the pituitary to LH-RH
on presumed proestrus.

These reports suggest that the pituitary
of alloxan induced diabetic rats was im-
paired.

However, our present studies clearly
demonstrate that the response of pituitary
gland to LH-RH in diabetic rats was not
significantly different in vivo and in vitro
from that in control rats. (Exp. 1, Exp. 2,
Exp. 4)
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The reason why these discrepancies be-
tween the ours and the abovementioned
three reports occur is not clear.

The one explanation might lie in between
streptozotocin and alloxan.

Fig. 3 shows that gonadotropin surges
were not found in diabetic rats in the after-
noon on day 34 of age.

This finding is consistent with the results
reported by Howard J. Kirchick and asso-
ciates® .

On the other hand, Fig. 3 also clearly
demonstrates that LH-RH content in hypo-
thalami of diabetic rats was significantly
higher than those in control rats on day 34
and day 35.

This finding suggests that the secretion
or release of LH-RH from the hypothalamus
may not occur in these diabetic animals.

Kirchick et al.’ claimed that the LH-RH
contents in the hypothalamus in diabetic rats
were not significantly different from those in
control rats both in pre LH surge (between
1000-1200 h) and post LH surge (between
2030-2200).

However, our present data could not sup-
port their results.

Regarding the ovarian response to exo-
genous gonadotropin, the mean number of
ova and ovarian growth in diabetic rats
were significantly different from those in
the control rats. (Exp. 5)

This finding is consistent with that of
Foglia, VG and Farina, J. M.S.'® and that
of Howard. J. Kirchick®, but not consistent
with that of Shipley and Danely?.

In experiment 7 the ovarian response to
exogenous gonadotropin in the abscence of
all endogenous putuitary hormones was ex-
amined.

The mean number of ova and ovarian
estradiol in diabetic rats were significantly
lower than those in control rats, and this
finding was consistent with that of Frank.
T, ¥. LIU%,

Therefore, it is most likely that the ovary
in streptozotocin-induced diabetes was im-
paired.

And the ovulation function of ovary was
restored with hCG treatment (Exp. 6) as
reported by other investigators®.

Blood glucose level in the diabetic rats

Y. Taniguchi et al.
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with insulin replacement was significantly
less than that in the diabetic rats without
insulin replacement.

Improvement of blood glucose in the in-
sulin replacement group restored ovarian
weight and the number of the ovulated ova.

These results support that the ovarian
changes induced by streptozotocin are not
derived from the toxicity of that drug.

To conclude, the present data strongly
suggests that the cause of anovulation ob-
served in the streptozotocin-induced diabetic
rats primarily lies in diminished release of
LH-RH from the hypothalamus, with a con-
sequent loss of the preovulatory LH surge,
and secondly in impairment of ovarian re-
sponse to gonadotropins.
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BBz R X —EED L SN HI0B X UWIHIIRD glucose \BIER fffT T2 cwBER VA2 Y v
7% FIFH Uik R O HLdif% % hexokinase it OB EREEZBA%E Lz, T X Y ~ v ZRpEIIN B35
IKH{{® blastocyst % TOUIE X UL Z AT REIER, B L LT LELT ORkix 7.

1. =y 2R X WEROMBEERIIN24ng T, HIHIFAEOBRE CREROLEMI RN

2. JPRaIR® hexokinase §f141321.7+10.8X10*mol/mg dry weight/hr (520X 10 *mol/oocyte/hr) &
IKfE T glucose FIFMENBAR TH 5.

3. PEUIEzEE#: hexokinase 1 _EH-T %25 2 Ml Clx b3 e otz

4. 8 ~16ffiui T hexokinase JEMEILMHF AR L < L glucose FIAMER X< 72 5.

5. Dblastocyst #]T hexokinase {i1$1£709+88X10°mol/mg dry weight/hr * peak iZi% L, glucose F]

A TIEFE L2 5. (Jap. J. Fert. Ster.,28(3), 399-403, 1983)
& = DR & NIIDEIERE L WO BARISHE LEREE L

IROBEERRITEAESE LWlRZ R LT 545, 19124
Brachet? %3, 1 THEINDBEE 2B I RO DNEK
HIO#EET, 1950 £E% Witten? DME2AHICAEL S iz
chemically defined medium # W E5BICAEZIL T 2
b, HEERROMBIETTAL. BETE, KRR

TWa, EfFICIE s & LR L, IR NaE
Th Y HORIFHCE DI E D T2\ £ DI EE A
RN X > THRH & & AL ST 5 F iz L
n27z.

FERIE DML X 5 32800 539, REVRINX pyru-
vate {KIFEITHLOMIE L R Y glucose ExF ¥ —
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HELRLRNZ ERbP2N. LIAD, 8HfltT
E7-ONX glucose MFIFHTFIREL 72D Z L3DEH &h,
IS T A BB Tz AAX—RE LRERELE DS
TLEMRME N 72, ZHIZX LT Brinsters:? B3 £
EOIN % TRERIGEORE LR A D L, —#HDE
BRAOTIE 2 3 T e D e A ERIR D BEIC XV o R R
BonRProTk.

Tk ik, BRI A 7 U v /8100 X 5 IR 1 E 8
BEAHE E T A MR TR L RS LR L. 4E
I EAWT, JIRREDLERICES £ THRBEROH
WiEESE, hexokinase ORFEMTLM:Z MIE L, FIIREAD
BRI BT B IPD = oL 2 — RFH O Rkt & ffAT L7z

BE

1. JEBbbl

1) @ISk

HEHEAH T 5 ICR Rz~ 2 (8 ~ 9 )
ICREREL B 2 W HBAEMGE T HE Day 0 &
L, ZOHDA Gk L RE S, FiEREED
7e3f Day 1 & L7z, FE#EiE Day 0L Y Day 4%
THAFH 2T, GHEBFARIC TRL, I EIETF
EROIIE PR LTI 05 4k IR 2 5 L
7e.

2) SRR SR o ERHL

Day 0 =7 2? JiBi% %3 ¥ v — L @ Buffer A
(hyaluronidase 0.03 %% & ¢ phosphate buffer pH
7.5) 0.5ml Zhnx, FEEFEMSBET T B LI &
265" — Y EHT T ZHI L IPfEE 2 Buffer FICiglEt L
. IREIIDHEHRICELETHEN LA 7 r Ry
MZHEE L O ST 2 UM 2 SER S BRI L, BRE
MR A SIEEL, JPEH—0fMiue Lz, Z OIfX
Ehicfho sy v — iz 272 Buffer B (hyaluronidase
&£/ PBS pH 7.5) 1# L hyaluronidase % ¥
L, TERRHEIZE# B2\ germinal vesicle DfFfEZE
FERR LD 2T, 7 AREEBLERE L. LI
EREH T 2FNT —30°C, 102mmHg DIYRABIC —H#i
o, BREEEL 7.

3) EAFIBOLRIN

Day 1725 Day 3 £ TO~<U RZ2WTIX, JIE%E
Buffer B thic & v, 3057 — 8 (Zelizaiic Lz b D)
ZIER L VIFAL, Buffer B #EALIIZHMEL
»7z. Day 4 TliX, +=% Buffer B izt v, 264 —
U8t b bW T flushing Lz, WoSho B4 LIERESL
BRI IEBHIT A 7 AR B F LIRNSEE & RIS SRS REHR
Lie.

2. FEEk

< v ZJRHIIE © hexokinase & & = OZ B DL

HARESE 28 % 3 &

1)  IRfmAe o ERRIE R

Day 0 XY Day 4 £TOFI, BOBDSEEIsm
KL VBEL. 37 rn KRR, ARgETI Y
F—RICHABEEL, HAmCIMEz sy, £
L BicbAEPEHENCBI R bDTHS. v TR
PllzoWTid, BREEO.1ng Db D%, HEE20°C IS0
% DKMT CHEMLZ.

2) hexokinase JEM:HIEE

SR 12100mM tris-HCI buffer pH 7.512 5 mM
glucose, 6 mM ATP, 0.6mM NADP, 5mM MgCls,
0.5% (v/v) Triton X-100, 0.9¢g/ml glucose 6-pho-
sphate dehydrogenase (Boehringer, Mannheim, Ger-
many) 3 X 00.05% (w/v) bovine serum albumin X
D725, SUSHEIE 1.0p] LHMETH 52w, oilwell
BE W Oilwell Lid7 7 v VIRIC/NES RIHF 2
DRTG T4 v FANEFHLLIZLDT, RIGHEEAA L
DK L7 DRI D, FHREMEET T IR
DS B E LR T 52 Lo TR E L, 1~
2[4 0.2M NaOH 1.0l 412 pH 74 U1k
LTS EEIELE (F1).

9\

7
) 2.

— 2mn ———b

_

NN
D

e 1.0p] oG %E oil-well iz k%

o JRAEAE A N % RS & BRA T 5

# :NaOH (0.2M; 1.0p) &z, RiEzEE
Ik+%. NADPH % ¥4 27V v 7 Kt~
bt

1 Oil-well #

PLEDEIZ X Y hexokinase D{FMEIC LT NA-
DPH 234k &h 5. A ¥ v & — FiZiz10-18~10"2mol
» NADPH *8CHINESEEZHA Wk, Th bz
NADP %1 2 V > 7z X 910,000 f£C HEIRER L.
H A2V 7ikE, 100mM Tris-HCI pH 8.0 {12 5mM
a-Ketoglutarate, 1 mM glucose 6-phosphate, 0.1mM
ADP, 25mM ammonium acetate 33 X 0'0.02% bovine
serum albumin &tV A 7 U > FEEKIC, gluta-
mate dehydrogenase (Boehringer, Mannheim, Ge-
rmany), G6P dehydrogenase # 4% 100pxg/ml, 7.5
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(1) glucose+ATP —G6P+ADP
(2) G6P+NADP—— 6-P gluconate+ NADPH

a-ketoglutarate XNADPHX 6-P gluconate®
NADP G6P

glutamate

(3)

(1) (2) oRIETHEE L7z NADPH % 3BiRH

i@ (8) ® NADP %4 7 V v 7 #llE+ 5. B&#

Fizix, 6-P gluconate* I RRIGICL Y %

FHE T 3

K2 429 7%k s hexokinase i

W E
pg/ml Mz, 50p S2OICHEL, LORKIEEAZ
F—FERE Q.6x) MadA4 27V v IRIEEBZ 2o
oo 47 V) v THEIRS e RUSAERY 6-phospho
gluconate XHFRISIC & D 84 E# (Farand Ratio
o, US.A) 2VnTERLE (K2).
RIET T TRERE AV, #EE#%ESUL, Boehringer

Db D E N

i

1. DPHEfaRz i £

Day 0 ®Jpfadis~5 Day 4 @ balstocyst x Tzl
HEFRLIORL. 2 Ml CR/MERZ R LIS
LEMM DD, tRECIVEEXZEIRD bR AL
7c.

2. hexokinase

Day 0 Jfadio hexokinase §HM:i%, 0.52+ x10712
mol/oocyte/hr 3725 21.7+10.8 X10°mol/mg dry
weight/hr (mean+S.D LLTFEE) Td 0 Fl—50: <Rl
TE LIRS FEMM 0 % (Fh2h 246+16,327
+33.0X10°mol/mg dry weight/hr) ®10%LLF DIET
&Ho7c. Day 1 OFFIITIX Day 0 Ickii L CHED
EEEA (t REICTP<0.01) 2501, 86.5+23.9%
10mol/mg dry weight/hr k72272, Day 2 ® 2 #ifa
%, Day 1 &Z8{k72<, 93.1+24.4X10 °mol/mg dry
weight/hr Tdh>7z. Day 3 » 8 ~16§ Tit [-H-(P <
0.01) L, 246+106X10"°mol/mg dry weight/hr <,

< KEF - I -

(401) 89

|

i

|

10 °mol/mg dry weight/hr

500 -

0 1 2 3 4
gestational

day

X 3 Hexokinase activity in the mouse
oocyte

LDFERE LRI U v _vic 2272, Day 4 @ blastocyst ©
FEHIZEWIEEEZRL, 709+£88%10°mol/mg dry
weight/hr & 7%-27. Z OfEM: AT Day 3ickikL
FE (P<0.01) Th3.

z =B

HALEIIE TR LML, BETHY, Ty MO
B EIIKS0ng!ID TH DAY, <7 A TIEH24ng L &
LICIXET, lmg OREIZE 3121% 4 FEMUEOIIE
WL L, SEEEEEAMENCHITT 5 xR
Thot. BREEYA2 ) v IR o0BERKERES
HET 10 %mol LLFOWEZBEIE L ML~ 0E
IO 2 FTHE & 3 2 B EE B CER ARMERICE
1 BIERICOWTIERBEICHE L2310, JiiE L WiFsest
BTHD.

IOBERIIFRICES ETREATIZRW. Zhix

# 1 Dry weight of the mouse oocyte (ng)

Day 0 | 1 E 3 4
Stage follicular oocyte{ fertilized oocyte } 2 cell 8~16 cell | blastocyst
“wiﬁigfl 23.941.4 ‘ 24.1+1.9 23.6+1.9 | 24.3+2.3 | 25.243.3
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FREIRST NIl (IR) Oflx oIl ER T b
Lhkx & ARERLOST A LEEKRT S EHFICE
FRTVD LW FEIRIIC L 12 B2 bR 508
EHRAMBERHZECIROMAOKE S 2 HET2 20
= Z A LEEECRETLH 5. HREROIE AL
PERIEIC B72 D specific activity &3k 5 ETHLHTH
Y, ZhiC XD EREED SV, iRk MhAEDOIE L O
A AIRE L e D T

TESLE I NTERED = 2 L ¥ —JRICZ L K EBIRICE
DETHZTHBEY 2 Fr L F—HEORIGER T 2T
TR B ARV, ZFOx ¥ — BT EERER > SN
Mg X OO kEIE & 12 pyruvate T, glucose
BIIERL L) T RAXF—RHERRbRNWI ERbD
TW5s9, glucose & U Ut L THEFER~ L Y Zofk
%% %> hexokinase JEM:AMUAARIC IS T HIEHED10%
LLF &40 TIEWZ 213, PPAY glucose & = 1)L F — i
LLTHATE RV 0 ) FEEAEIENICIERH L Z
tiehs.

EWE(LE #5 L, Day 0 & Day 138 XU Day 2 7»
& Day 3, Day 4 22 Ttk RS- 24605, B
M FROER E LT, LH fil#g, PRIBsERi% % 2
bh5H, H’axOTy MO T, invivo I hCG
# P E LUz L Z 5 hexokinase {EHD EH- LT L,
ZHEHIHT O WRFNEDLRVI EPLY, LH #
BIC X VIR T A Z LICHBEL TR A bDEEXD
h5. ¥7 LH (hCG #5) itk VIR D AT w4 FEE
AREO RN bR 517z, NEED AT rA FE
4+ % hexokinase ?® induction DOFHEME b RIS 1U
%. L L, Day 1, Day 2 ® hexokinase JF{id#H#k
LAULIEER T, glucose X+ FIHESh e
HRIh 5.

Day 3 DA% hexokinase 113 &M ic AL Day 4
T peak 13T 5. Day 3 @ 8HIIN, HEEERD
51 glucose KFMEICAR B TH Y, hexokinase Jif
MeDMRRER R IC glucose FFHDIEMHICEL o Tcd &
i Cx %. blastocyst (ZflHEKE L~ D 2~3 £%, Ik
JID30MELL L OEMERFT B Lickh b, BRNER
5 R TYh, blastocyst XEWIERFENR S D Z LR X
nTkY, FHEFOBREED THERZT XX -z
RBIAEDTWAHZ &b 5. A BMCEFETIE,
ERICB T MBS TEAEN T R L X — 2%
Z2TWBLEZLND.

IR L ORI, EHIECERE Y TR, WH
REIEEE b AR B b E T, ZoBREERATLHI L
X, BICAREAFORSICEE S LW ERNERRIC &
YELT, BASOBAZROBRICEV T, FHRN

< v 2 PHL D hexokinase &M & % DZFth DAL

HARESE 28 %3 5

HEEDIEFECL TR VT H 5 N EFH
ANEEOMEICEYLT 5 & L BAHETHY, SHIZE
artificial 72{&ffiz X D natural 72 DT S 7 % FEE
ZRBbDEEZD.
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Hexokinase activity in the mouse
oocyte and preimplantation embryo

Osamu Tsutsumi, Kazuo Satoh, Tetsu Yano,
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Shoichi Sakamoto
and Takahiko Kato*
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Faculty of Medicine University of Tokyo
*Department of Biochemistry, Institute of
Brain Research Faculty of Medicine,
University of Tokyo

Mouse follicular oocytes and embryos at various

ik - RUF - RF » KEF - 3G - A

(403) 91

stage of development were obtained and freeze-
dried. They were weighed on a quartz fiber fish-
pole balance and applied for hexokinase assay.
The NADPH formed was measured by NADP
cycling (10000 fold amplification). The dry weight
of the sample was about 24 ng. Hexokinase ac-
tivity was guite low in the immature oocyte in
the follicle (21.7+10.8 X107% mol/mg dry weight/
hr). It was gradually increased especially at the
time of oocyte maturation and 8 to 16 cell stage.
Finally it reached the peak value in the preim-
plantation blastocyst (709488 X107° mol/mg dry
weight/hr).

(AT« HHFNS7T4EI2H10H)
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Recovery of Human Follicular Oocytes

under Operation Microscope
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microsurgery 1= X % SVET RN & 5T 5 B0 FIBEMEE T COMIRO B &2 R4 7o HRT614TH D,
ZOMOBIEFERBRELL24 L LERF L, RO T & SHERER
1) FAEME T CORIPRILTI%, —BBENROZi360% T, HFESSOEMEEZRLE. L L,
TIEEF DA TR, Fo{EEEDRW.
2) ZSMEIROSHES I bEE BRI
3) AEUIPEREBAICHRET 2 &, ARBABIINT 2 1S o IRIIR, kY Y ORIFIBITE I L E
Eibo Yl
&) FHEMEE T COIBEEAFRETR AV, FHPICE MIEED S LRRETHD.
KT DR ERC B < F M LD T T L7 X VIBWERIER, ZHIIOEEOHER LV O RERER
775, IVFE ZHilc ¥ U T preovulatory OREHICERKTHIE L2 LEWIIEIREEES TH S 9. microsur-
gery WifTOBEF R IVF-ET BEOTiFEL b2 50 ThHE0 D, T X 7o bl & R R AT IEIRSR
o EXAEFER D LEZS. (Jap. J. Fert. Ster. 28(3), 404-409, 1983)

THRETH T, ERAREHRORIFELHT 25

o &, fEIcERARMR L VW2 5. TERATEAA O TR

PR MANERE [ L IR IRE TR M Th b T e L LTH L BB AThUTW IR (T IRE

2, REORIRITE LD TEL, L2 ERLEZEL YIAHE) LHI20SERTIC RIES W e NTIRF R BIED &
T, FEIMERRLWER SIH 208307kl £ Z BERATRERE LIX VW EED

il

REEBLORFETHok. TOLDHRNOWR, #Hitkia ZOfho 5 L LT IR AL 1960 F£48 X
WD L & 9 Ie Dl HFENERE N, FERRICE Y, Idea & L THESHATEY, KLH<L 19784
FHIEEDHREEED LN TOARVDOLB KIS TH 5. Steptoe & Edwards Opk#hii 1 5% R, LEEET

T b B RER O TR TIRBAMEIC X 2 TGHR & HIFF DEIPHRNTHE SR TS, Lrl, brEKCE
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WTR— B2 EERATAIRE L LT, bSREL LD
i 2 fifi 2 72 9ale COFEMATREIZ R 50, KEFHFE D L <
EEIUCHET B RIFRE TOEM—RI) b e B L v
DPRFIRTH 2. fhoHEkEL L'Cli microsurgery =M
WTOIFETERN Ch 5. I —3 X — e AR ER Tl
BEMID~A 7 v iC XA ER L, »5BE~
eIV 7 el(ERT WS 2 LERTRIERET
U s LIl % DIGHAR D@ IS OREF<e, B
JE LTAH T microsurgery b ANELHIER LB E2E LN
EFR DD, Z h DIERERO FSZEIISAE IVF-ET
(in vitro fertilization- embryo transfer) % i3~ &g
BITHB. ZDDITFETINRIBOEIRL 2L 112475
BIETHB. % Z T microsurgery i DREHlIc oW T
FIRNEMSBET CIRIBOENL 2T 2> CTHID T, 0D
it e 5T 5.

VY B 11-15),

KR A&

FBo 4k : WBFIS54E 4 BhB564E 9 HE o184 AR
BN TH =R X —ERARERICS W TER Liz< A
7w FEE 614 L RMIEICIT o o BT EE O
I BDI24AEXRRE L, BEH734Th 5.

FEBITHE - — BRI A T oW TR O ik T
WEHBT 29, <A 7 v Filf ic-2ovTik FH7 M
Zeiss-OPMI 7D THRHE# B2 28 & [ I IRpayk 2 % B3
5. EEEMEE TR P OO FEEZREL, I
T, BRSO TIIEFEMSET THEEREEZ L, K
WTRIA F7ZRECIEBT. v CEEOHEME
THIE, ®ET 20, KEOHEEZEE L.

B R

1. o

SRiiRIR S R 173 A2 FlRBlic i b eR1 DL
KTHY, () NE~A7 eFHi0oBEER Tbs. T
b bL20RDHAATL, SORDOFRLITLTHY, ZOMH

1 F I &5 A

Fim (%) BE¥
20 ~ 24 6(1)
25 ~ 29 47(20)
30 ~ 34 77(31)
35 ~ 39 19( 5)
40 ~ 44 16( 4)
45 ~ 51 8(0)

= 173(61)

() Rid~=4 7 n FHBEXR

A FIH - R

(405) 93

* 2 IR LRI

A 33 . " i»/
| BAK )mnw) RO o o7
20-24 6 6 | 100 20 | 3.3
9599 | 47 33 70 72 | 2.2
3034 | 77 51 67 | 100 | 2.0
3539 | 19 10 53 5 | 2.8
4044 | 16 10 63 9 | 0.9
45-51 8 2 2% 2 | 1.0
# 173 | 12 ! 65 } 228 | 2.0
#F 3 FEENOFIR
BRI AN &R
BB )
<4 s ow 61 43 70%
P.C.O. 4 29 1%
BoOB 32 22 69%
P.C.O. +MlE 5 4 80%
105 B 7 21 12 57%
2 o 13 2 15%
# 173 112 65%

HTl2aK L2y, £EFEOT2%E EDTVWE. =
DEFHEDORIZONTIZ 56/61=84% L%V, KI5
MB~MFOBETH S, Zhix, bhubhiicsksk
LT v — MREIC BT 525~ 34 DA IF A D ek
(83, 85%) & X< —E 55D,

2. IRUPE LRI

1) Fppl (£2)

TRINEE (RIPC & TIEFIR/ BIMRIE & 1T 0 7o fER)
EHBD L, 20~245%D 6 FEHI T T RTOEFTIWT
JRZEIRTE . T b bEILERIE 100 % Th o723,
205 ARDBFTIRIT0% & 722 D, DMBERSH#ETIcoh T
BURRIE T T2 A B 5. 45555 BEIEE T
8 W:m\r FOIAAEL TE D 2 4, BRIPRIT LT
P2PITEE RO, FHRIBL R X 5 2 Ef
AL, 206%fCATED 3.3 00, IR L, 40~44i5 D
0.93 X U45~5155D1.0Ic 72 5.

(2) FERIDFIIR (%£3)

BRBRI T OFIIFRIT PCO + PIIERE D5 T 80% & 0%
&<, MR TIE57% & R fE. ERERERIERH130
E#L7c~<A 7w, PCO, NIEEE TIX70, 71, 69% & 12(E
FICEIRR Th o7, ZOfIZ136h 24, 15% L s
CIRWAS, 2 ORI 16, T EsMEED Mz
L, BMiFE2mWuchs. HERD 2 5iinFh
LIRZER T & Rpodz. T HAHE T O EIRERIT18%
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THh Y, AMEFEFRIE L 03 6 . Z 011z
20854 L AL B LT, FEANEE X DB S 1
BIZB L TR Y, FRNRETObORELBbhb.
PCO, PE, PCO+MNIEE, MIERHEMNT © BHER
9943 b v A 7 v DA OBEAREFHEE TRV
TIRIPENR D I HH = DIX67T4TH Y, FIRERIT68% &
7Y, NEBRELENLHRDEZA 7 nb vy v bER
B LRI,

3. AERBE 1AM D OBRIIE (F24)

AEBRTO 1T3EFIC IV TIE, RIS b2 b%
NODX 6 fATH 2. £ T, BEIRIIEK0 25 6 {H

# 4 EfE LRIV

~— RK 3
ey, ol1|2|3|4|5]|6] #
i i
20-24 2| 4 6
95-29 14 | 12 9| 3| 1 47
30-34 2% |24|13| 9| 3| 1| 1| 77
35-39 9| 6 1 19
40-44 6| 5| 2| 2| 1 16
44-51 6| 2 8
7 }61‘49 28 21111‘211i173
# 5 ERIOBIE
(1814 522818
L REOWE
Ge.o | Bifim | o | A
RN )
5 % 94(47%) | 43 137
T 22 14 36
4 L 18 9 27
2 134 66(33%) 200

[a] 4% 5 1% 2284
G.C. : Bk lE A

* COREFBB RO B ERBIICT T THRD L,
FADTLL ThD. 20mAnBE, 30RO T
LIRS 5 ~ 6 8 & BRI S D TIER & 2 % 53, 45~
51O TiE 6 fdh 2 FIAEC LERIR TEX DA T
5.

4. [EURYR OB R

B L 7= SR ik R o (3 IR T &SRB iREE T
SE Lz, T b bIIRROREBLEHICE LA
(BREEASEH RO+ < NI L TFE 720 0) &
ZOM (JIEIEHE LY, WU R2TE Y, EH
BN & IR b ORI B AR IR AR FEET B) I
Sitie. —F, ERERoMfFREELE (@FACD

FHIAEMET TO & MR O EIR

ARESE 28 % 3 %

® 6 EHESOEE GEiRHD

~— ‘
S FRECIR S A PR IR BRI

Fip |
2024 | 20 19 13 | 68%
25-29 72 62 28 45%
30-34 100 90 50 56%
35-39 15 14 6 43%
40-44 19 13 7 54%
45-51 2 2 2 100%
it 1 228 | 200 | 106 | 3%

F 7 ErEIRoEE (GEBED

T EULBR A | e g g e
= 4 8 P 17 39 51%
P. C. O. 61 31 51%
no 2 13 50%
P.C.O.+ M B 9 6 67%
A5 0 4 2% 17 65%
2 o i 1 0 0%
# ‘ 200 106 53%

e THRIELLE), #oH, ELO3-2icsidie. [EIR
DI 228(F Tdp o 7o AL LERH L 72 D1 2008, 80% T
b5, Tihbb, H10%DOIIAMORE ML R Z A K7
SACBLEZREDOBRERCHELTCLEDSK. 20D
2008 % {iek > Criteria T4 L TH 5 &, FERIIEHIAD
DT IREES X OIFEIE DR IB 524 & 2 D DI1941H
47%) IcFEv. 0 U EMS DT RTEEMII L
Lije.

5. ZEVEIROSHEE

1) B (£6)

41 ~513ETE LR 2 HDINT VTR L EMIITH
Dl 20~245% TIX68% ERRLEWHHE TH B 25, £ D
DR Tix43~56% & H3E 7 HDH RN

(2) BB (RT)

BRI BME IR OMEE 25 L, w4( 27 r, PCO, N
JERETZERZEN 5L, 51, 50% LA ERILTH 5.
PCO + PIE T 67%, MEREHHTTIL 65 % ThH Y,
LB P

6. [EULIREL & EHIPEOBER (38)

ECHEIINE 1, 2, 3, 4, 5OFE, EHEIES
0, 1, 2, 3 TH2ERXABITHLNEFT LI
DHE8THD. Thbb, BEUUIELEO FE &
PEORER R 2 AR VERIIZ22 (47%) ThY, 25FTix
BHEICHOIEWVWH T LERLTWS. RFRIC200%
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# 8 [EURIY (BRI $ & A IR o B %

75 15 DBk |
0 1 2 3 BN

At Ik 1

1 22(47%) 25 47

2 6(21%) 12<64% > 10 28

3 3(18%) 10 1<82% > 3 17

4 2(22%) 1 3 3<100% > 9

5 ( 0%) 1 1<1009% > 9

< SWIREEEMINE B IEM O RE %

EUL L7228 NIZDW T, Eb B b REFINTEMEINZ FIR
LR D7DE 6 4], 1261 Tix 1 EBAZPEINT 1 E25 %
HITHD, 10 TR 2D LS 5 LEMIITHORT
LERLTWS, Lo TEMIITRWIIZ 1 5TY
D AT 6+ 12/28=64%12 72 5. [RIKEIC 3 BRORIX
82% L7y, 498, S5IPEMENR LA, WThizlL
B LD TEIZEEEIINED bz,

z £

microsurgery = X2 IWETERMTIAT O B FHT B
WEET CHaBI ORI E T 272 & 25, $RIPSIT 450/
61N, 70% CTdho7z. ZhIiIfhDBIENTIZ 31T 2ERIIR
6B N/12LN, 61% X D Re@n2led’, HFEEERD LA
T, RICNEEEOFER BV TR~ eb~rnd
EIHR BN o7 19405 519704812 28T THE
AFIRRFIC 31T 2 OPEIR OB 0, ZOfFITHEEC
FLDHTHBHRED, THHDHEEIZIERL Td 2k
BESE T CHREI L TR L BRI E W+ 5 2
LIZEDT, BIIROMLEEREZNR S 5 L OEZBRHD
T, REBRZITORL, PHLEZBOBEN LZALH
ROl RETRELZIPEED, Thid0HiE
WREARTDTERL, <27 v ORI TH, FHAE
METTH, 1oDIPRLCH L, ME»OERRF] 21T
DDT, FEMEEE LS FEBEN, v relvfsn
DERHRWER 2 7220720 ThH 55, b LEEMDOI
fod BB THE L, ZOURlEs b OIIEIRNER & gk L
726, boLBPRERHZLD LR,

1970 42 Steptoe & Edwards @ IVF-ET %51
FRREILGE, FE CTEERO—E L LTORAE B
L, BEHCW < OnDETORIAZ LS. O/, §8
EUREHORRETD,  [UEE-CRF R E O E0.20.20,  BiE
&ﬁ:ﬁ—@&al,lﬁ,l&)js c}: UEEEZ,ZZ,ZD@CF#@ L/"C§< @ﬁlﬂj:
B B BUE, IVF-ET ZERAICERICERT 58
&, BPENEKESy laparoscopy I k> Tw5. La-
parosopy Z X % JHENER X Y B O 2 MER T W

5 LIFBEERAYIC D ST B A, BEIVVEROHE T
L, ZTO@EY THD. EED laparoscopy 12 X BRE%HE
TiE Mettler!®{% HARJEHIB] CT45%, MEALERET61%,
Johnston® {Z FRAT R AL T86%, MEALERE TH8% &
L, Wood* |3 JRRaiillift & B R A MR i B\ TN
D OUREIERIC T 22 <, IRl & O RREIIO B R IX
85% LI TW 5. Fiz Jones” L19804FE D 46% 7> 5 81
FEDRITHE LicZ L ZW2TNSE. &b Wr-
amsky?? D174 TE £ B X D JIEINA 27z LFREN T
W5DT, laparoscopy FERMEAFIC %L T DIPEILER
12100 % & 725, Zh b DOE#EIZ 2 TORER ToE
IR L DIEEMCERTVS. TSRS R OESR
BHEELTWAZ L3 TH % 2% IVF-ET DI
DAL preovulatory DIIEEIL T5Z LA METH
B0:5, FRIMEHE+oRF 0%, FEINGTVEE TIR
JadR W51 Lo F W R R S 72 2 & AW ERIIR %
BrHEATHAH. ThiTKL, SHEObbhOER
T AR © B T3 A 2 ZEETERE2TE
L, BIRL iz, PRREROWBIN+4rTRp21Y,
BEIRE DIEG b o7, BOWBRIIREB Lo
7ebDLEZD. DI LEEMHEIIDEAE DT D
LIZHEHETHDTHS S,

T K & Tix laparoscopy 12 % £ & & W T, fE
BEZERIZ X B IREURER MU S h T W B, Thbb
Lenz!®i3 30 ADBFICEEHME % i Lo, 50
DY L Y SIRIEE WS L, 26{HDII%E 572 Lk~ T
5. bl, ZOFENEOBETEA ST, LED
IO BR#EEE D2 BT, REOCEBESIEEERL,
AREKFh72 5 laparoscopy #EMi L9 Fic/ s 5.

FRIIRRE H C DO IRO B AW IS ATEEA & 5 &,
HERPICEFRE TS VD, & LFMEITEFR2 LIcKR
JREDRE FH BT TR L2, SIS AT
BThol. ZOHFFIST, ERoOMh OB
LIS ORISR A L TWS Z & &, FpfaikE Aniz
BERORFEOALE RO TIOBERIAS Th{BELEE
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v A 7 uic XA IVE-ET 13, b LE#E
D EL LIDORIEN E b TERICARNE—H DEH
WL B ERICHB EEZ LS. L LBIfECEY
Ttk z IVE-ET DSMCITEE ORTREME S 72 W 232
WrEhTh REEEAD s 13 IVF-ET &L T 72
WD, L3 TUVETERIROEEMD & 2 D TH D
2, MiIVEERR © BE 2% IVF-ET OMETH
5. MRS 5B, TOAE XKML TRY
IR I OTEERIT10% KT 27

H7E, microsurgery & IVF-ET DE#EZITW 9 5
BRI RV, IVETRRITE TET 28EHETH2T,
HASIBINAHE & FPRT BTt L C i BIRATic BRIE
L, IVF-ET &34 % O EIS2EICHE Lz preov-
ulatory DUI% 5 540 & AL 2 HE L WA TEL
BZIT O 72 5, IEREOM EE2HFTE LD,
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Recovery of human follicular oocytes
under operation microscope

Akira Iwaki

2nd. Department of Obstet. and Gynecol.,
School of Medicine, Toho University

Yoshitaka Kanemaki and Makoto Endo

Carnegie Obstet. and Gynecol.
Hospital, Numazu

Salpingoplasty by microsurgery and IVE-ET
are presently regarded as the best treatments for
tubal obstruction. ET is usually used when sal-
pingoplasty is ineffective. If the pregnancy rate
is increased by ET, ET will be tried in the first
treatment. As for the technique to use ET, re-
covery of the follicular oocytes is the first proce-
dure. In this experiment, follicular oocytes were
recovered by using operation microscope in sal-
pingoplasty. We observed 61 cases of tuboplasty

Fk - &k

(409) 97

and 112 cases of other abdominal operation. The
result of the experiment was as follows.

1. The higher the average age of the patient
group was the lower the recovery rate and the
average number of recovered oocytes were.

2. No difference in recovery rate was obtained
between salpingoplasty and other operations.

3. Also, no difference in incidence of degen-
erated ova was found between salpingoplasty and
other operations.

To sum up, we could not come to a conclu-
sion in this experiment that oocyte recovery was
more remarkable under operation microscope.
Also, it could not be said that the recovery rate
was higher. The reason for these seems to lie
in the fact that the operations were performed
without regard to menstrual cycle. Therefore,
if salpingoplasty is perfomed during preovulatory
and if ova are recovered, the recovery rate will
be improved to the degree that ET can be per-
formed on the patient.

(B2ff « WEFNS84E 2 A 14, §¥E)
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Statistical Study of Anovlatory Women in
Our Clinic for Ten Years

HORCHS 37 IR 5 2E dak A
K & B A % B A {F I BH & X
Haruhisa OTSUKA Shusaku KAMATA Hirotomo KITADA

= 7 F E K B M = X K X 5
Hidenori MIYOSHI Teruhito YAGUCHI Motohiro OHARA

Department of Obstetrics and Gynecology, Tokyo
Metropolitan Hospital, Fuchu, Tokyo

UBEBHR (BRI456E 7 J1) X DS6FI12AE TICURSRERR L, —IIEOTIERA LT Lic #if
YR AR8844 T, BEIIREE S A T AERIL309 (35.0%) FlTH o T EBR L Y WMS04E12H L51
1AL DSSEIZAETORE IH, HIMITH T R L.

D) FEFIPNER : 85 T8, A3 1400, 45 1 R4 R 5611 40%, 5 2 FEME AIRAE 7 615 %,  AEHEIIME FE
FE6BHI48.6%, FiIEHEINGE 9 (16.4%, I MAF1696], PRI ZH ZH644137.9%, 11416.5%, 724142.6
%, 22{]13.0% T2 7.

2) JRENA 1, FUH L LI Clomiphene M THRBS NI b O G L <, # 1 H]704150%,
5 & 4205160% I FEURRR ST, 85 T8 TIX93HI55% I 5 & NLA5(5148. 4% I JEMRRRN # Z7=. kW T Clomiphene
+HCG HENE <, ZhZh206120.7%, EIR18HI62.0%, 28%16.6%, IEHEISHI6A.3% & =1% Y VT
IR TH 7. ZOM HMG - HCG ##:, CBASA RN B bOTH 2R, ABHEIREIEH 1 #1140 4
HI80%157.1%, 45 I I1694H89#52.7% Th27c. THIIHED THWILIRETH 5.

3) Clomiphene BEJFISE : 5 I #ITL0641Ic# 5 S h8LHIT6.4%Ic, &5 M TIRIISHICHG & H1044177%
(HESRIC A LT JRSBIC L 55 1 JABGRIsh 28458 49612, 57 1141 1630 sk 426 11 67.6 % I
L7z

4) ETHCOMIEROM LIZED bhikh ok, HIRICES BRI b ricEmsh Tk, 5
L], HUHRICH T 2IAHOLET LH - RH - test OHAIC X BfEHI O FIE, Prolactin gk, Brome-
riprine FHEOBATH 7. (Jap. J. Fert. Ster., 28(3), 410-417, 1983)

AEIH A XY BERR LAR 10 2 il L7 D T, Z O

DRILIE BE OIRFREEIC W TORFTEZ 1T o7
AR L WA AR L E VIER:, BEIRRERIE ORI Z DGR HEIRRE S 2 AT 3 B REA O IRk s & B E
XV NIAEBE DR OM LR OB X 512l 5 Z LT X o TABBEINE EES O R £ & —TE )
LEIDN, ZOXIRBENEE RGNS, BRBELDOIZLEDZ LB
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ZZTWE/Z LH-RH test, Prolactin EEMFA L
BWMAINTWR» B4 7 B X 0 BEf50E128 3
TE, ZhOBBATPRBEICBNTHITNES L5
RO MPANSAE 1 B X VIR 654 12 A To 2 iz 4y
i, EREREE I, FOHE LT, ZORENE
IR LU LH-RH test JifTHilic owvTHeihat L
i

EHIE LV HIE

YFEHHRRIENASE 7 Bk, BHS5MEL2 123 % 1047
6 7 Aic, YUBEm ARSIk & %21, H.S.G.,
P.C.T, BBT Rt 1 ¥ HELE &7 Uiz 2 A HHHE
WL 884l TH 2. 2D ) HPRIEEERE TS, »
D1 D NIRRT REGNEARFF 309 1 (35.0%) Toh—o
Te. ZTONFIIE LHITHE I EEARTON], % 2FEER
R U, SEPEIIYE EIAE 68 4, M REEINE 9 Flo 4t
H0FICTH Y, HEOH T EHEN64F, 114, 7241,
2261 DAEF6BITH 0. L EDmESIEZR S E L T
AR Le. 70 BT L HE I D W ClARFE 3 3 BTk
FIEBI R & LicTew, MRS 1EREO LD T
ZRAEF OYGAILIERIIN 2 7.

o5 1 BEEE HIRE, 25 2 B4R BRE OB EIL, ha
I39EHK A5 chlormazinone acetate (lutoral) % 1 H 6
mg, 5 HRERSEIZ L2 TF2TW 5.

Clomiphene test (LLF C.T &M i A&RE 7= 1234
BB 5 HH & Y 5#) 1 A 50mg, 5 HRI#
GX 0B (DHiziz 2 Bk biToTw3) L, Eih
LAKEAH I D 1 A 50mg #f LIk 150pm % T&
U, 150mg Ic T baESI R AE C.T BlkE L.

Cloniphene-HCG {&3i% Clomiphene #:5.2 T4 #%
RERRASEDOBD b s bo, ok C.T Bk
1T, HCG 1% 1 H5000IU % Clomiphene #5# T4
FEOHBLUERMF3 B X VIEH 3 L L.

HMG-HCG iz C.T Eik# < LH-RH test {2
T, Whbipd low poor DIEHIZXHEL Liz. #05
i HMG 75~1501U/ H B L V) S kiiE25 0.2
ml, FEHERFERBR L L 7227 B AT HCG 2
ZEHE L, 3000IU~50001U/H 3#%3 ~ 5 [E#E- L7z,

BREM R 7 v 5 7 v ifiufElc st LTt Bromeriptine
2.5~7.5mg/H it 5-& FRI L Lz

LH-RH test 2 /7#iZ LH-RH (DB-2521) 100pg
s, BEESfk 10014g/20% TZ 20ml/60sec & L, #%
5, $e54 157, 307, 607, 120" @ 5 [EEgm L, LH,
FSH OJIEICfEL, 7BEERTIC TiX Prolactin % 3
[FRHCHIE L. LH, FSH ORI #Rr i kT 528t
SRR (R : FEHF—EL) CTRICE>TST

K - gkl - JLH -

EgFe R 2 kR (411) 99

“27E,
RBABFHOHEHEI A7 v 2 P a—&— PC 8001
AL, Y7 LT IRIS 80 % fiv 7z,

R &

1) EFINE

EERZWIB CIRBEOMIREICE T8, SUHMich
EEZROT, EPIMEAME R b, ZhFhes
151148.6%, 72142.6% L IZ(FN - E Lidlz. KW TH 1
BEE HBREDS 7 1 FN561[40.0%, 6444137.9% & 4EHEGH
PEEE & & TEFIO KR Lv e, BT,
TSI AE D H R TS T 8Tl B I BIRIERS
< (8141157.9%), HOM TIRHFFMENRLZNDTH BN,
FERMEAITIE DYINAFE Th o7 (F1).

£ 1 i #l A &R

am I am II  anov olig  total
P 35 3 40 3 81
g S 21 4 28 6 59
! sub
3 total 56 7 68 9 140
% 40.0 5.0 48.6 6.4
P 31 7 37 14 89
o S 33 4 35 8 80
g sub
> total 64 ik 72 22 169
% 37.9 6.5 42.6 130
P : JREALE S BB

AMI - H1EEAR
ANOV : 4= g Jp 5 3 52

AMI : % 2 A&
OLIG = i 38k 5Pt

= = e
I 11 I 1
= o Yrs. & =

S S

30
Z% N + & in
727 1P 8l 27.0+3.4 (1.20)
// Tissg 29.6+4.2 (41,20)
/ IP 89 27.243.6 (37.20)
% Tisg0 20.7+3.8 (42,23)
r
.
d 1 1 v d

14 % I8

1 WzEEkE



100 (412) Y [57 B % DA 104 1] o0 Bl P B 55 2B 0D B PR K R A& 28 % 3 &
2 M2HER £ 3 A& E K
am I am II anov olig am I am II anov olig
I3 P 25.7+3.0 31.3%5.5 27.9+3.3 25.7+0.6 I3 P 3.1::2.1 5.7+7.2 3.8+2.3 2.3%+1.5
S 29.6+4,7 31.0+5.7 29.3+4.1 29.5+2.3 s 3.0+1.5 4.8+2.8 3.2+1.6 4.0+1.7
e P 26.8+4.1 26.7+4.6 27.5+3.2 27.7+£2.9 03 P 2.2+1.4 2.9+1.6 3.1+1.6 2.9+1.4
S 30.0+4.4 34.8+5.7 29.1+3.0 28.5+1.9 S 3.0+1.8 6.0+6.7 2.7£1.2 2.6+1.2
14 14
ohg(p] anov(p)
“‘4)0 ” ”;’8_ clr(f:ﬁ)/,p—“‘lsmmm o 5
35[ 4
50
o—ae ami(pP)
<2jkE T2 ey <2jis®
s=88.9% x-—-x am2(s) . $=05.7%
p=15.6% &—a  anov(p) p=00.5%
N=81 &—-a anov(s) N=68
[ Irrimary pis=<iidl 22 % 5= <1208
- p=<21216 D= <1508
Secondary <1 <2 <3 <4 <5 <6 <7 <8  (yrs.) <1 <2 <3 <4 <5 <6 <7 <8
3 WX DI % TOER
FTCORIEREZRFLTHS. TRLLEEIE I H TR
JRFEME2. VEDRN, FRtEL 4EDN, BIftrehz
N1GEDN, 1LAEDNTH O 2FEUNTEEEZ S
2 (M3) DXHiT, HOHTE>TEOEHENFEH
2. E‘%ﬁ@ﬁ% f&)oﬁ:.

FRIC IS 1) D M, BEsME D e CIIB] & Ao
RENEERTH Y, H2BmEVERPIELNEY, #
1), Dol TcRel FEErRberok (K
1), E7EERZWR T2 BEEARSE IS, OH
ELICEEROEmE R L. (&2).

3. NEEK

IR 1~ 2 £ DFEFIIC peak & FED 2745, 2 FLAAN
AT, T HIERMESLET1425051.9%, #HEFEIE596]
H2445140.7%, &5 1 TixZh 2895 H574164.0%,
804 11494161.3% Th v, ZBZHBRL RO TNDH I LR
Bodbhs. ZhE 4FEPURNCIERL TS &5 THIR
Fe1E79.0%, i 79.7%, MU IMTEhFh 86.5%,
85.0% &7, ThX—/EHWERD (K2).

BERZWialic 2% &, HOHNCIH I 5 FEEEIRE
2 EEE ATRE CHEBIEL, ZToMoEFAMTEals
BEEBDRAOK (F3). RBTHLL O RHIAE
B TR 76, SOH2FEDDIBEOP T2
FEdE HIRERIRR D £ L, ERAHFERTEALED
DN 5 FIFRD B v,

4. FIRICES £ TOHM

(X 3) IeHEHI O TIRBEIC LT, 20N

5. TRIRINE

a. Clomiphene ¥ 522\ T

SEHEG RS HEE, Clomiphene Z#:53 %2 k2
LBt T %25, LH-RH test, Prolactin fHIZ X > THE
iz Clomiphene #HHREBNL TW5a. Licni>T
TRENAER R T 280 C.T koW THE Lz, FHik
Tk Uiz X 95 22 3T Clomiphene %5125 23,
Z OREFIBEEIIR (C.T) I22oWTHS L, I #T140
FIR106HIc B -S4, FD 5 HUHIT6. 4% T HEIRRR LY,
5 Tl 1694 R 1355z #2 5 & 104 H177.0% 2 BESR
RIILTWAS., 2ELETY, HIMcHEEETR»
of. EERBWRICHT S L, BTN LEER
TRIE DR (FIIE65.4%, #EFMST.1%) MKW
NEM2TWS. 52 B BRTER D005, R
BRLDTFNLECHIIL TWB DR Thot. IR
PEDISR T8 1 H1486)FHIC 5 S 284 FHIHEIN 58.4
%, 5 I 3630510 L C426EHEII6T . 6% & <0
LPIIROE LEHTND (£4).

6. THMNAE & T DIEIRSR

WA Y 2 — N XD THRIEF SHIRE s h 5 28
FORNRIT (FS5) BXY (k6) TFREh 2 X 5 iz
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# 4 Clomiphene test 3 X 0" Clomiphene # & E#iicxt+ 2 g%

g I # £ 0 #
No.of CT o No. of No. of o No.of CT % No. of No. of %
pts.  (+) ° C-W oV © pts. (4+) 7° C-W OV °
am’T P; 26 17 65.4 132 60 45.5 26 18 69.2 147 72 49.0
S 14 8 57.1 51 17 33.3 22 17 77.3 110 63 57.3
amTl P 2 1 50.0 29 5 17.2 4 0 0.0 25 2 8.0
S 3 0 0.0 9 0 0.0 2 0 ) 0.0 6 0 0.0
ST P 23 28 84.8 161 113 70.2 32 24 75.0 196 125 63.8
S 22 21 95.5 84 73 86.9 33 30 90.0 132 100 75.8
olig P 2 2 100.0 8 6 75.0 10 10 100.0 50 44 88.0
S 4 4 100.0 12 10 83.3 6 5 83.3 24 20 83.3
total 106 81 76.4 486 284 58.4 135 104 77.0 630 426  67.6
CT : Clomiphene test C-W : Clomiphene # & F#
£65 B K N FE
® I # ® OO0 #
P S total P S total
A B A B A B % A B A B A B %
CL K 39 23 31 19 70 42 60.0 49 21 44 24 93 45 48.4
CL-+HCG 20 13 9 5 29 18 62.1 13 7 15 11 28 18 64.3
SXV Hij 4 2 0 0 4 2 50.0 3 2 4 4 7 5 71.4
HMG - HCG 5 2 4 2 9 4 44.4 10 6 3 3 13 9 67.2
CB-154 0 0o 1 0 1 0 0.0 3 3 2 1 5 4 80.0
Kaufmann 4 3 6 4 10 7 70.0 1 0 2 1 3 1 33.8
& IR % 9 2 8 5 17 7 41.2 10 3 10 3 20 6 30.0
total 81 45 59 35 ! 140 80 57.1 89 43 80 47 169 89 52.7
A : No. of pts. B : No. of pregnancy
P : RFERIE S ERE

Clomiphene Bz Io TSN b DR HED £,
# LI B W TI0FRT706150% % L 0, ZD 5 LIERE
IZRE Uiz b D42(160% & R DMEIC LB LR Th
Dfz. FEIEITLFEETLE9F F936]55% % L, FIR
F%Eh454148.4% TH o7z, R\ T Clomiphene-HCG ¥
BERE L, HTHIT06120.7%, ITIEI8FI62.0%, 51T
H1286116.6%, ITHRI8H164.3% & E\WITIERE R L.
PLE@in< Clomiphene % F{Riz 158 172 72 SEfliE
I, DHEBITEFHTORRTH VEBEEERD R
<A

RIA DRIz X > T Prolactin DEER{TWES L
912722 T hyperprolactinemia 2SEOREIC ZHFLE S &
dicleole. LR oTHEIIICEST, 20 L5 RE

e
=5

BB EBNDLIIT2Y, Forxrd b b e
Prolactin MEIZ%} L T Bromeriptine JEEEfT272.
DIEFNFEETHI TS5 FIER®D, 55 4 FliPRIIRTI L,
PIEIRIC R E L 7z

MMG-HCG SR HE T TOoRHEML TV B2, §F
I HIDFEF S B D b O CiaREHoEHMic b2/
LD THDO. ZDEIERIEE Prolactin fE# RT3
BETHOk. ZOIBENAEDEEE, Bromeriptin
HBoEA L HMG-HCG JEDHEMTH A 9.

c. Clomiphene ZEff L LizifBEONE

#%ik T % LH-RH test 27> THE L35, %1
Bl AARE, PRI, MREIIMECH L T
Clomiphene #ER HE1TIRTH 5. (E6) TRl

o

f A
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% 6 Clomiphene % Xk L LcifR DILIRR
am I am II anov olig total
A B A B A B A B A B
CL M i P 15 11 0 0 22 11 2 2 | 39 24
3 S 8 3 1 0 18 13 4 2 | 31 18
1
# CL+HCG}P 9 6 0 0 11 0 0 | 20 13
S 1 1 0 3 1 1 9 5 %
sub total 36 21 2 0 54 34 7 5 99 60 60.6
CL B \ P 17 8 1 0 23 9 3 4 | 49 21
% S 15 10 2 0 22 12 5 2 | 44 24
1I
i (:L+HCG’ P 4 2 1 0 6 4 2 13 7
S 4 3 0 0 10 7 1 5 11 %
sub total 40 23 4 0 61 32 16 8 | 121 63 52.1
total 76 44 6 0 115 66 23 13 |220 123 55.9
# 7 EFFAEET IO THBE LN, TOEFDE—DORTF TARECR
STNB LiRER bRV, 72 THENCEORERF
HIH  HIH yotal E LTV BER LoV T R L. (BT7) OmE
A B A B| A B 18], ODHAE TR TES24439.3% Lk b£ <,
%é‘%ﬁé 1 0 0 0 1 0 THh, :ﬂETGZ(J [E3 31100%%11&57‘1 %Iﬁﬁ,
IERTF 0 13 4| 21 4 I HIf CRIERMOZEZRD bh b P EERBEONE T
ZHRTE 14 4 10 4| 24 8 Sfe. FOIFERITEER T2 .4% L EHRERT &2
ot a4 7 8 10 l 62 17 BWEERNC R LRSI T LT e, FRicE R+ &
AP LTS TR IR S & 3B e b0 7.
& 0.6 %.7| 74 6. 41 ARBIED C.T I T - IEplOmAt
T3 2 B o — i bIRE STV AR, $I 1 1 B g ARR40fIR, C.T REME1541 37.5 %,

%Kkﬁéﬁ%ﬁﬁﬁkh%@mimww%n,E%@
TR LAKRTLTWS. &FMICIXE I HoERRS
PR/, T OETHEOHOMERZTZ OFFEE LR L
TR CRIBIBIEITH DRI Z RO DD DELEZ
b, 18, THEOHEROFEZIRNLOLE
Zbhb.

5. AHNERTIZONWT

ZEFDOAERTFIE, Tdb0LEZLORLEZETIC

'ﬁﬁﬁm

5 T B48MI 136127 1% T2l ds, ZHbDIBHI
B Crx 1547 9 $160.6%, &5 I Hi134]5 8 4161.5% i34
R CHESE LG 7z PCO fEfITH 27z (F8). #
RGBT DIERRR SN 55 1 31 7 BI77.8%, ST 4
50 % Tho7z. 7RBERRUIBIREE CESEIN L2 D
HMG-HCG T X2 TR RS U IoER & 25 11

EBWTLHED. Zhb PCO EHO LH-RH test
FOFhA LW BT 5 LH BiEL0LL_ 608,

# 8 amIf CL-T(—)%H PCO THoEH

%I wEIH total
%
No. of No. of
CT (=) pts. & B | cT(—)pts. & B | & B
P 9 8 6 8 6 3 14 9 64.3
S 6 1 5 2 3 2 66.7
total 15 9 7 13 8 4 17 11 64.7
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% 9 LH-RH test HafT#l ozt

LH FSH Clomiphene 5z IR RE O IR BN ZE
i & HiE JEff |am I am IO anov | total % Cl gg{g C]?-M total

a 10 ] 60 | 1/4 0/8 1/14 7.1 1 5 0 6
b 10| 60 T 1/1 0/1 1/2 50.0 0 0
&y 10760 | 60 1T 40 ] 16/24 0/0 24/39 61.5 18 6 2 26
Cz2 10760 | 60 T 401 2/4 0/4 2/12 16.7 2 2 1 5
d 60 7 607 0/6 0/1 0/8 0.0 0 0 0 0

20/39 0/14 11/22 | 31/75 41.3 21 13 3 i

T, TEfE60LLE, FSH EfE40PATO#E (CHE) ith-o = =

7z. C.T Eftfih PCO <7 o 2kEf< LH-RH
test 2T O TWIZEFR DL TIEWh W% low poor Th
D TEEHEEARELEZ ORI

7. LH-RH test f{T#lD st

BECHE LIz X 91cF 412 LH - RH test DfEE %,
HEAMI LH #ifE, JEER L FSH HEX D SEL
TWa, bbb, 1) afE LH §ifE 10miu/ml (LT
HAME) DT (BAF L) TEfE60], 2) b LH #iE
10 | TRAE6OLL L (BATF 1), 3) c#f LH #ifE10760 ],
JHfE60 T, 4) d# LH #ifE60T, JEE60T &L, cff
[2Cix FSH THEA0 | OfEL40 1T ORECHSHE Uiz, L
EOGRIZ 5T, C.T BHER B IUEH O EIRICE
DTIEBIDIRFRE LLERET L 72.

a, C.T FBHERcoONT

LH-RH test HifF#75/Is, C.T giE4pit3lp 41.3
%THBN, FDHH294]193.5%k cBlch Y, FSH
TEEA0 | TH 5 b D23246182.8% % LTz, ERIRAH
Blic 2% & 55 1 B4R B 38 R 20052.6%, 52 EEE R
HE TR 2 B+, FEPEIIE FHIE <1236 1141
47.8% CTH Y, Clomiphene #EH#Z LH-RH test
IVHETHZLREFITHLZ LRFREG s (E
9).

b. IEIREEF DIBRNA

LH-RH test 472> Tz EHH Clomiphene Eijl
TIRIRICHRTZI U 72 SEF 0 & 5F 21 il 20 i LH #iifiE
10760 | THE60 T DEETH Y, ZDiFIE85%IE FSH TH
fE40 | TH o7

HMG-HCG WE 2172 Rl & 52061 Th % 23
5 BH13FI6E% I FEIRRSE LT W5, 13 49 6 fFlid ¢ B
BT 5%, £T C.T BETdbork. 755401k a st
CEL, R v4eT C.T BETHO®Z.
Bromcriptine {2 X2 T PEINFBERICHRTIL, HIEL 2
FEFX 3 FlFBH 7245, LH-RH test SFETET ¢ Bic
HY, 140k FSH THE40 T DRERFTH o (F9).

YRR L VI0EEEE LD T, ZDROREES
FEOBMHEIT O, BXE, ORI H 5 PF505E
XYY & L7zDik, LH-RH test ®i#EA, Prolactin
D RI 2 X 2EEMN routine A TR BW T
BITWES LR 2 DORFDENL TH2rDT
b5, Lo UBRIOR Licind, EEROFEEEE LR
TR, 2R 3 IR Lz X 9 IR 5 e B
DHINCIEMEENTEBY, Zhid LH-RH test DEA,
Prolactin DERELIHEST, NEEEBEAKEDRH LD
BRTHAI LEZLNS.

FEFINRRIC W TR HESRERE 5 T, £ Mz
WULT, 2 2h48.9%, 42.6% L%, RONTE
1 B4 ARIED0.0%, 37.9% Thovz. HIEE AR
ERZHEN5.0%, 6.5%ThHVELDRr2k. Th
CBH U CEZED PR IRIE I HE 41.5 %, 55 1 EE4m A%
HES2.9%, 510 BRRAEG.5% CTHebitElL, FIHR?
X FENFENLS.2%, 27.4%, 27.4%, KEDXFHLER
8.7%, 73.9%, 17.4%LWELTRY, FHxOREIC
L, SBOEEARENSZ V. HIEREBEED RO
BREFELBRATHREOZETH A

RRIZOWTI, @k UTE I#I57.1%, $HIH
52.7% L ER DB ELLIABD THWL D TH ok, B
FDIX41.5%, BIE1341.5%, FE1223.8%, HE

© 1343.9% (EEFE), RIEDE34.8% LHMELTED,

Fox ORI TEWERR AR Lic, ERRICE L
THEHREMD L Y HFIZ IO TRNIZESTL 5 b0 EE
ZoNDN, A ORFREENE Lzin, —mARERE
ERT L b0kdgl Ltk b bEZBibh s, &
M5 <, #E, THRICERET 2EFOEIEROE S &R
LicbDEbrzb.

B, Tex i BEIRREE & W S n e BE T HRE S
fRY BHilc LH-RH test B L& 8 Prolactin E&%1T
DTHEL, BED D SREHICIE Clomiphene &5 1 ¥



104 (416)

BEE AL TS, LH-RH test # WA 72 [B ) B4
AT O BRI 1 M AR, EHRDMERSE T > T
%, Clomiphene #EZNFIZ 58D 5T L 425, FxPBEIC
WD Lzfnd, 7% (9) o< LH-RH test %
T LT LH BifE60LLT, LH EH{E60L E0EcdH 5
% D% Clomiphene #¥ENLBBEL TS, 2o Cl-
omiphene %51 X BIBATPEIIRILES 1 #i76.4%, %
M HI77.0% Thotz. HFKDIE83.9%, HL1X82.3%,
INRIOWET5.9% LB L TR Y, ZhbHEICHATHE
& DEFETRREN S KB T 5 L% 2 bh s, CT
BB DIEIRSRIT S T MR RAERIAE T6L.5%, Hiselk
TRIEJE TA7.4%, BUEH TR, 2hFh42.9%, 54.5%
LIRILPD46.5% I K3E%  fE THER Thok. ik
EbFe 24 (1.2%) CBH2ET ThoT.

C.TRMEDY L, PCO EFEKRE, LH-RH test
< LH Hi{E 60 SATFIEME 60 L EDREFICK L T ik, 3R
WPLIELTW B L 9 g, Clomiphene #5 & [Fl
iz Clomiphene #5%5 HE ¥ X CBRMICHKEE 3E
HCG ##5 L CTEWHIIRR ERREZB/ TN (R
6).

&biz LH-RH test @ X ¥V LH R 60 LT, THME
60LL T low poor DfEFIZH L T ik HMG-HCG &
HBEITHDS, 51T 9 PIITIENR 4 6144.4%, SEIH]
137 9 BlIELR67.2% Th 27z, ZIRIERD 227z,

WEFN504EE X ¥ Prolactin E&E2S RIA 2 X Y fiiHIC
TEB Lo ickY, RamPmRbicbBASH, FEIF
REEREF O X V& Prolactin MENFRSND L IHIC
moje. Fox OFEFETLETIHICASTARH S FIOHERE
{475 Prolactin MYE % 38 Bromecriptine 12 X ¥ 4 Fl4E
IRICRRE LTz,

%1 EE ARE, MYRIRE BRIE, MIsPEIpE T Cl
omiphene 2R TH BHIC >N TIE, EHEMRPEIZ
0.2ml PLE, ¥ & REEE (#), LH-RH test T LH
BIfE60LL T IEME60LL L fERIIE PCO L& x Wedge
resection 179 & H#t L LTn5b. SEHREDORET
T AEBEIRME EEIE, WA PEINE 1 PCO EMZRE
¥, 51 EEARIED AT, Clomiphene test [E{d: D
5b, 55 1EI5H0H O Fl, ZEIEIL3HIF 8 FAS Wedge
resection CHEFR SN 7z PCO TH Y Wedge resection
BEIMTHI77.8%, HIH4460, 50 %IEERERIIL
7 BBIUHIT 1 PR OESEIME L 72 0, £/ LH-RH
test T LH BifE60 LT, IEfE60] & 7227z,
HMG-HCG JE#EEAITWEIR 1T fZ UIER] & REBR L
7z, BHREEVLIX PCO ZPIIEEERFD 2.3 % & #H
EHELTWDH, A DORETIE5.5% Tho7-. FHEWw
RPN E © #ERE O Tk PCO #EHET

[ B 5% LUK 1048 ] 0 PRS0 e 35 8 o i R Rt

AENELsE 28 % 3 &

5005 b5%<, Lzd->T PCO i3z HI T IAER
BT, JIEEEREOEEREO— IR T BN
Wi T & D TR s DI L BB R, B LEERREARTIC
EHER L R RT L L, RS 13 FFPEID
fE, MEPRUMIE, 55 1EEAR, F2EEAROBRERE
3LL, ZORRYBEROFRAEERIALTVWS. Lk
D0 THESEPEIME, EPRIPEARICS W T, BRI
FORNFMEEEBRFZL, BHNCEREIBER A%
REELEZEZBNLS.

BRI, —RIZEROBE TCIRRORNERFIC L
THBEEHLTWBE R, £FRE—2DORFILE>T
TR DTWS LiZEZ BRT, WFhE 5T
FHTF L2 B WEADERETZRTTHS. Liedi>T
Fox OPEIIEEF D S5 B, MICNERFERFL TS D
DEODWTHRHFT L THT. AHEFERTSEMIZEI
B T3445124.3%, BOHTWBHI16.6%ThHY, ZHEF
i, JPERT, TEERBELAETEDRALZ LD 2
NOAHEFEA TS LOORIERISHETERS 2
Wb D DILIESRIC g U THRRICIKT L7z

x W
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Statistical study of anovlatory
women in our clinic
for ten years

Haruhisa Otsuka, Shusaku Kamata,
Hirotomo Kitada, Hidenori Miyoshi,
Teruhito Yaguchi and Motohiro Ohara

Department of Obstetrics and Gynecology,
Tokyo Metropolitan Hospital,
Fuchu, Tokyo

We tried statistical study on 309 anovlatory
women who visited our out-patient clinic from
July 1970 to December 1980. They were divided
into two groups according to the year of first
visit ; Group- I (July 1970-Dec. 1975, 140 patients)
and Group-II (Jan. 1976-Dec. 1980, 169 patients)
and compaired it’s change in the rate of preg-
nancy, period of treatment and methods between
two groups. The incidence of anovlatory women
to total infertile patients of our clinic was 35.0 %
(309/884),

REE - 8 - JLH - =8 - &0 - KK

(417) 105

The results were as follows :

1) The pregnancy rate was 57.1 % (80/140)
and 52.7 % (82/169) respectively.

2) The avarage period to became pregnant was
shortened about half a year in Group-T (2.1
years-1.5 year).

3) Clomiphene test were perfomed to the most
of the patients without amenorrhea-II. The rate
of ovulation induction by clomiphene were 76.5 %
(81/106), 77.0 % (109/135) for the patient and
58.4 % (286/486), 57.6 % (426/630) for the treated
cycle respectively. In these ovulated women, 42
(66.0%) and 45 (48.4%) patients became pregnant
by clomiphene thrapy alone.

4) In patients in which ovulation was not in-
duced by clomiphene, clomiphene-heG, HMG-heG
therapy in the case of low poor by LH-RH test
and bromocriptine therapy for hyperprolactinaemia
were used in turn. The pregnancy rate were
each 62.0 % (18/29), 64.3 % (18/28) in clomiphene-
heG, 44.4 % (4/9), 67.2% (9/13) in HMG-heG
and none, 80.0 % (4/5) in bromocriptine therapy.

(32f - WEFIB74E12 527 H)
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Changes in Therapeutical Effects of Infertile
Patients in Our Hospital

M= &k R

- B x  H 7=
Shoko KOGA Hiroshi NAGAI

Nagai Hospital, Sendai, Japan

WEFI4B4E 1 B FEFIS0ME T 6 £ (AR LWRFISIED BRI S54E (BEE) & TO 5 FMOHERICHI
BRI oW T R B o 1) FERKICHT 3 RMEEE ORI, 2.2%058.1% LHRICH
L7z, FRIRMERHRRE OB AR L 22T 2) RIEBE DRI ClE26~30RIC FIFED

BEDE—7 BF

S Lt K BIT2l~25 O, 31~35 OB B HICA bR TEHE Tl 248

KIER 6 ~I3EDBEORNN AN Bb, RHEZBEALONZ SELERS S bivie. 3) AR
?%ﬁﬁfﬂ%ﬁﬁ%ﬂﬁm,%?E®%®ﬁ9#&9 RS FREOER ZR L. 4) MNEBEITRT

% FHFREEIZ12.7% 2 522.6% LM L, fi#s

TRIERCIVE IR 5 R OMMAEH Th ok, 5)

FEIRERIZ27.0% 2> £36.8% & ZEHHICHEIN L 7z. ﬁ%ﬁ@%&fﬁﬁ&4ﬁea%meng%kﬁMLh

(Jap. J. Fert. Ster., 28(3), 418-422, 1983)

I #% B

RIEEOIRFC RO TERERSIE AT 2b0L LT
EEAEER LS ERONFICE L TR EINZ 244
b5 BEFWERIISECIRREOESICEY S
¥, HSHERRSEERORD L CONENHE L O
BEASE 2 BB, FREhDS, ThEiE) HTRR
DEE LB PPV AENEH S, FxZIBM4FE 4 A
2 BIWEFISI4E 3 A% Tm 6 E[ID LIBFSLE 4 B D
FI564E 3 A% TO 5 EMONERFFOWHE & kL, €
DR ELBATERTFEOBREEIEL, ThhbOR
LR L, BT0MRAEELO THRET 5.

II HRECIRE - &

1. X

WEFA54E 4 B 70 BIBFISIES B To 64EH (BATA
=) LESFISIAE 4 A bIFFNS64E 3 A& To 5 EH (B
TBH) CEREFEOFLE > TURICHRE LEA
FTRTEMGE Lic.

2. - IWEOEE

%[‘%Kj@wf&iﬂ:ﬁﬁéilﬂ’;—5}v—?‘/?ﬁﬁk LCH
. eEted - N - EREEE O $5iE - HSG OHEAT *

*“‘E&*ﬁfﬁﬁﬁ RNVEVER - AL EVAENRERE
FATOTWAS, WBFI535 X U, Laparoscopy DEA,
HSG DOFBE T oWzl

e L LTI AR AT 5 8k 0 HCG
B, ATV E /ﬁ&%gﬁ;ﬁ@f;v:& VR
%, BEWCERELTWS. JIERECK L TlEkE
L35 MEAEEICEDY, EMS3E LY Micros-
urgery 12 L BRABMBREITNY, WEROBRHEL L
THEAESED BB BRRBEICE 2T,

T %[E(c 41+ 2 Laparoscopy MR (1)

HFREER LV EET 5 L NEBEICRIT 5 Lapa-
roscopy MifTHL—F v BELZOTOHER L 22 5
5. ULp LA B T —fREERAR DY TD Lapa-
roscopy TRIENEE—RIICROTVWD LREAT
FOWITIE Hie> TE—IEDEELREL, BHEICH
ZLLDBOPHEEMLEVZ I Y. YRECBEWTE TR
DI E FEAETHT LTV 2.
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S OEiE

M1 MBEicd 5 EESERT OB

1. 72 - HSGET RO ZEH, S IVE IO 2R

2. W@ HSG FiRLEFZIED T, —FELE
Tl D SRR T3 2 IR SE L 72 WIER

3. 29mRLL L ORILRE

4, Microsurgery DI

Bifle BTk, BEEOEEKR, Av—F RIEST %

Bhe LT3,
IV HRRUVEE

L. REESRE DHEE
ABOFBREIH T2 REBEORIE (K 2) 3F
ZEMOMERICH Y, FH2.2% TH27. BREE (K3)

TIREE Z L OB/ IE 220724, FH3.1%Th
9% 3.4%
& sxn
0 7ZN. %X
2.5%
2.4%
2.0

1.5%

7

2
#E45 46 47 48 49 S04
B2 EERNC R RATBE OF AR

KT a#la (AR

27z, M5B TIXAR L OXHLIZ BWTHRESEIICE
BOTEBREOHENE B TW B2 LicRb. WO
BRe-®iz X 2 LASREBRE I S A RIEAE OB

K H (419) 107

72 REEIE 2426
s 14981

4.0% b
4.0 - &t 38961
3.4%
8095 50 2.9%
[ 2:4% | 59.0%
62.3%
2.0 65.8%
§1.29 o0
1.0+

0
B 5 52 53 54 555
BBi051~65F FTHBEE 3.1%
(BRF045~50F FHEBEE 2.2%)

K3 EERICHEREEE OFER
Bt saEa (BRE)

MR LV ERY, 0.9~4.3%DERLDNLE. 20
BERS S NEHEOER X2 TLERENS D
BB Mg TH 5. Fl2ENEEOERL LT, B
WBREEIR AEREA CIEES £ 72 35T IR 2 4EDIN, 7

2 U B EREES T LELRCEE LR WD O & NE
LT3, AR RM XY LEERBTLREE
EFL L TCRRESBELTERNRLE T 50ELD, #
BOLFEICSIE 2 & oTnW5A. YU TIXARE2.2%, B
B3 1% EEEOHEME LT VWS, AKGWLIZIERE
DEEE LT3 PGB R T 5 MBI ANERR O
SRR £ BELIC X B iR EESEE S 0%
KBtL/zbEZ N5,

i, FERMRELEREREOBEGEmEL VB L
3 20FET, FEERERE PO, THITHESR
DHEL LT 5. B OINLEE, LIk O FEx
EREREOBIMEM IR L TV 528, Fx DT
B AR BRI,

2. f2REE (K4)

WERHERRICBE L TIZ ARE48.2%, BR¥51.9% LERE
Iz 26~30BIC =2 PR D bRz, BEIZBWNTIE

ERF045~504
&t 36161

[ 83#051~55%F
5t 38961

848

(3.9%) 188

ik

26~30 3135 36~40 i~ ¥

(Lo 28
a.a%) 8
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3 BRA45~504

&t 36161
[ §B#051~554
&t 3896

11861

@10

7861

L | s
2ERE 2~5F 6~13% TR

M5 #HZwEAEHENCS T REEERK

21 ~25E DIk, 31~35mEMOMEE D by
ZHIEEAKD DHEDTLIEH S TN B, ZFOR
IER OB LORENR R LE L BN D.

3. MR (K5)

PR OREHEICET 5 T, ABTE2~5
EDLDNR59.8% %R L, BRETIZ49.6% EHiftdic e
— BN bz, UL LEEEORI €k B #34910%
DR DR R L. —75 BB AEHI 2 4ERI &
V6 ~13FED BFOHEMAFED bivie. BHEICBWTE
BZBEENRHR DN Z 81X, AEECEHT 5 —EEA
@%ﬁ@ﬁi%%z%ﬂé & bl ER O
e b XL —ET 3.

4. TERTHSELEER (K6)

ARIT— iR A P 0 2 I CIEFN534E X Y Laparo-
scopy bNEE L7cthE CNERE FREBICAE L.
P B VbR TWARSWRET, JRERT, HERT

YR

Ho?l]57~552£(§1'389ﬁﬂ>

M6 AEERETF RS E L ER

iz THEEORT O b 5 EERFCREERADO L O
TWhd s HMREEERT] &L, &bICTE, iRk L
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Changes in therapeutical effects of
infertile patients in our hospital

Shoko Koga and Hiroshi Nagai
Nagai Hospital, Sendai, Japan

The infertile patients treated from 1976 to 1980
(group B) in our hospital were investigated and
statistically compared with those treated from 1970
to 1975 (group A).

1) The rate of infertile patients in our outpati-
ents significantly increased from 2.2 % (group A)
to 3.1 % (group B). There were no differences
in the rates of the primary and secondary sterlhty
between the two groups.

2) With regard to the age of the patients at
their first visit to us, the peak of the distribution
was observed in 26-30 years old in both groups.

WEEIZ B B NETRBRE O R

AARiE&3E 28 % 3 &

Decrease in the patients aged from 21-25years
and increase in those aged from 31-35 years were
observed in group B compared with group A.
In respect of the infertile period at the first ad-
mission, both patients within 2 years infertility
and those of 6-13 years increased in group B.
We noticed in group B the tendency that the
patients admitted the hospital at the shorter period
of infertility and that the age at the first admis-
sion became older.

3) When we analysed infertile factors, there
demonstrated an increase in the infertility of tubal
factor and a decrease in that of functional factor
in group B compared with group A. The preg-
nancy rate increased in the tubal factor group
but decreased in the functional factor group.

4) The rate of conservative surgeries for infer-
tile patients increased from 12.7 % to 22.6 %.
Especially, the operations for the uterus and the
tubes increased remarkably.

5) The pregnancy rate of the infertile patients
conspicuously increased from 27.0% to 36.8 %,
and the high pregnancy rates were observed in
both patients of tubal factor and of functional
factor. However, the abortion rates increased
from 6.2 % to 11.9 % as well.

(At - PRFN584- 1 H28H)
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RIBLMIE. 7 547 =V —EHEEC, SMERFTY
AR TH LL, REFNEREMAHE L.

14. Sertoli #FEDHEEMLL AV EEY
BEHET (FrkEE)

IR (7)) HIDREEIZIB W T gonocytes IZ72 % pr-
imordial germ cells 38, Leydig 3 XU Sertoli
HWHPaLX testicular somatic cells 2 B4 LT 5. Z@H
%, Sertoli IO A% EEMETE T HIEEHET Z v b
BN TIE25~30 ARMEIC B L 22 5. T @ Sertoli
WBIEOA v e E Yy (McCallagh, 1932), @7 ¥ Fm
FEAER (Hansson 1972), ® cyclic AMP {&iFi%E
protein kinase inhibitor (Tash; 1977), @ mitogenic
polypeptide (a growth factor) (Feig, 1980), ® 7'
AR =T EEE, ®@ TV AT =) VERES
L, Lab@@OTEEEMESICKT Sertoli HifnblaE
S LB L 2 2R F T 5. 4 v b EVRMk
FALTTEMEICBIT S FSH ik & Wil 2 £9iE
WEE T5RIASF T, £ OFEMHE in vitro, in
vivo RSN T3, BED MR, OB
L, IVREWT v A RDEFICHSB. T v b D Sertoli
WIEDA v e ¥ ERE T CItISHETHRE T v FO %
TITEWDS, FEEA Ve EVIewT 2 TR MEIL60
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HEE & v &z i+ 5. L<HVHNS in vitro T
FEHHIT v A B TEA Ve VBRI 3EE
DO FSH B REICT 5. 205, AENO AR
BBz FRECKMT 50, —oORMAEIShEDT,
HEDEHEHFZMT FSH LHR 30 2 TH 5210
HET v N OXERAEER & FRFCHRE® 2 el & 5 [AIES
THHEERMPTHS. BTRIDORICEY, frE
B R OSEIB L AR > 7 Wi > 4B O E 2 T
W3, TEEA e ¥ U DRENEE OE ) 5GnRH
SUWHIER LRBEN TR Y, B LWEE, FRoiERk
HIBRRIZH TS Sertoli MIFBORE] & /T LTHII S
DREZLDENHRER TS,

BRFASTHEE BATHEF R THHBE

A : BF57T411 513 H
=8 - RRaf

1. Hep#iome LH, FSH, E., Rer LH OZEp

BB BE R - AN
(EALKEST)

HRURRE 2 IEREIZ 505 2 L X AT RETRIE LD T EE
Tob. SEIEWAREMEETAREFATL LY,
PEIIHNC 3 R IC R ML Lk v & v D BB » 2 HEtx
Tleote. ERFRBANCERRE Lo LH 2Rk
(T THIE LRI 22 & OB PRI LI o HEE I H T
b BDEHOME BITRO 7.

i LH % peak D12~15%:[aTL Y -5H L peak
% 9 W & Tl 2z FE L 7=. FSH IZLH peak o
12051 X D EH- L LH L[RRSIC peak ZERE L7z
Ex ZREREN CHRASR IChe ) BEEZRL, Alkk
peak I8 6 222 72, ¥ LH i LH peak @
150 [T & D 100mIU/ml L EDEZ RTHIA S Hbh,
3 FEMIRT 2> B 12 F23100mIU/ml BLED % 5= L.
RH LH 5100mIU/ml &7 % Dk LH peak ©8.6+
4. 7[R, Mo LH o - HBAGE & o R, 0.9+
2OKHITH Y, FREETRL, BEFAKCBIsz L
DR STz

2. PG ZE:Bib &Y #-EEEETS
R FBER CHFEKER)

TuRAET 770 (BT PG) Okt ~DHE
Bz oW TREWESROREIC I LT AMEICE+ 2 @
TEHERB DRV

b R ERERRARR L2 & BRI R

(427) 115

ELalraniplic > v, F—REizowT LH,
FSH, 17-OH-progesterone, progesterone & PGFa.
ERE L, IREISYHE AT

MH PGFea #HMZTF K e EUVBIVRAT A
R v & OFEMEN S 4 BIZSY 17 bz, PGFaa
DWEBRLLTF FrrEYDORENRAT AL FALE
U EEREEEE R L, TOBENEREEDR
WORETH D LHEE Shi-

bbb DOFEIX AR T PGFea 133 {EHHE & D
EEEZTRBT 2 b0 L EZ DS B EICHEEAR R 2
2 THTz\.

3. Clomid #E~ M Estrogen &7 DIFZ M- Rk (F
mE
WNE HE— - FRIEREZ - SRR
JIBR 2 By - JRFEIERE
(I RER)

Clomid 1ZHEIFFEFERIT FV 2341 Estrogen {Ef %A
T % Ie O SRR WA IR Y 23 <, RIS
LbmL< .

SUERGR OPEAE S WS Estrogen IZKTEL TS Z &
&Y Clomid iz Estrogen Kl# & +52 L1k, Clo-
mid FROPEIFFERDEE R & 72 2 SEERERORIE
EREL, EEERLAE THL0LHRNE A 5. AF
Clomid #:5.4]T SEE KSR RER 23 LT Pr-
emarin $, Premarin #{¥, Estriol $£7% £ OfEx D
Estrogen % I\ CHUEHIROZAL, BEIIR, PRIIDIE
IR, Fle—ERIC DWW T AL v OBRRIz DWW T
7t L7z, Clomid iz Estrogen AIZ G +5 2 Ll
£ V% DEFNC cervical score DB FL B 7273,
¥ Premarin 1,875mg/day 5 H MG D84 KE
T cervical score {£2.3+0.98 X 9 7.3+0.27 & FHM®
R LTz, Fiz, PEUIERIE Premarin &5 Tl s
ANCHANTIER TR » b s2727% Premarin O
HRI ] U TRIRAE D IEE 23580 bz,

4. EARERAICXT S LHRH RESFHBOE
=

AFFE - &7 M- BEH=E
&A% i - JIHEZE) - IRHEE
(78 K PE 1)

Hiy : LH-RH KEAMRRIZ, TEMA gonadotr-
opin &k « M OTEEZBET 5 D Ic FHE WA T
Wa. SEFHAE, HRAEEFACHL LH-RH K
BEAFEITRV, BN—TEEEEREC W TR L
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TE:

J5iE ¢ 21~ 35k DML NI ER A9BSR E L, &
it LH-RH %#100pg #4510, 60, 90, 120 Z3f&ICH
i, &5ICHEE 100pg X ARL, [RICERMmML, MW
LH, FSH % RIA THlEL7-.

R&dg : control (3 #) Tix LH 433443 0 4318.5mIU/
ml—30 4% 126.5mIU/m]l G, 2EH T X 63.5—216.7
mlU/ml & EOTTlERA bR, TEEARTE, 4
% B & RO BUE. ROSAEHSI T 2 B H AT T26.6
—83.7¢ EH L7z, NEHEARTE BUSBAR T 441/

74Nk 2 B HIZ17.6—66.82 LR L7228 Y ISR
Thot. Ei- PCO < PRL MR CMHE 7 BUE

R LTz

a1 Bl H OAM Tlibde bW N EERINGR OB
%, REARTHEEAL, EAROKREZ, XY I
fedpoT &k,

5. Bof 2 £ 0 LEFEI SR

#H R - oK E e SR
R ek - BREFRRAHS - R3O
AR KW -FE O OR-E OME
A R S - SAHN

(RAL K PEH)

WEFNS54E, %$®2¢ﬁ_,éﬂ%%&xVLt%%
BARRE85T4 D 9 b, FRALEEFL LTED
moxﬂ%ﬁlﬁuio$ﬁﬁﬁ%%ﬂs@5%)KO
SEHMICRF LIz THRET 5.

T o EFRITAYT B L, FOEREIM2 : 1 THD
7o, FIBRHERE B LmBEREC B W THIRNEERDL
BWI LERLE ¥R coRNEHRERS L, K
RAECAEHERENS 2R Le. BEAERE TR
WERBE LA T2.7% THol. ANERTHICRES
L, IERTECTOREROBEENRETL O Tk
FT- T, 51 AANSILET46.3%, 5 2 (L3 BHER
F32.4%, %% 3 FLUPEET32.0% Th o, IR
1, SREBRED20.7% Thot. % mElicis
LiTM35.1%, JRFEHFIL3.1% Ch 2T, TEIRRIIFIO
BIENA TIE, % 1002° clomid {#H#132.9%, %241
HSG #%4TE, fihicix CB-154, EEHFEERAFIOEEDS
Rbohi.

6. FEIMIRICHT DBREFHOZRER

HHEERT - mEEE - AT R
(il 5k H 9w BE)

I, hCG EREOMES, BEFEBIHE © %

BRESHE 28 % 3 &5

Laparoscopy DR 7 &4 MBEHA O mLictEwy,
FESMEREE AT 5 2 LR L2 D, é{ﬁﬁ%
2B\ T % Laparoscopy 12 k5 B2, &HiC
crosurgery i X 2 BRHIRTF T A, H&}L%
SEFEERD T 262 BB L0 THRET . EFHL :
263%, O-Op, PEARHMEISMEE 22 <, FERNEREN
WEATO%, BmX Y, SMEEEEWABE. Hi-gonavis B
%, Douglas #2223 - Laparoscopy CZ=INAF PGSR

EHER, INE 2 AN E REIEIC AT Lie. SEFIT ¢
19 1%, O-Op, BUFEMEN U2 L Douglas #ZEHIIC X
D, SMEEBW, RIVERKHIERETH Y, Haal
THEAT Uiz, MBRICIIT B T E MR BEFS4E LK,
19615 v, #OFEEDIE Laparoscopy, WN#+Douglas
2w HHZ N EN36.8% L [MLT, M2 mws%a&
DT3B, REFHOMILZ OFRELL THRE
Microsurgery DR 3Kz b0 ﬁ}Ew&ﬁEIjjgiD—JE
O EVPHFENS.

7. hCG R testosterome #Z5(C &k AEERMNZE
FRSRE D RBFRFHICONT

KHEMEZE - @RS - DIZEX
(Bk B K5

SRR IRNLEERRE (PCOS) D RFERRFFIENC Z DIF
HEEFLMICT B EMTT v MIT testosterone 3 X T
hCG Z#h L, ZORPEIES b 2NFWHH -
ZEEPRAVIZ DWW TR R LTz,

5 il DA AF— 5ERMET v MIT testosterone
propinate 1.25mg Z#r5-L, ZOfEHAMNIILEIRES
T USRI o SRE Lic. & 5ICKI90H i O Z
» Mz hCG 10 iu %3 H80H 5 - L, 81H HIZHimL,
M9 prolactin, gonadotropin, steroid hormones % ]
ELIE:

testosterone 5. Tid 4 PCO #Fk L, & pr-
olactin MAEZ W 7z. hCG FEEFETIZ 6L (24.0%)
ko RINE PCO DFRk%E 7, T prolactin MiLiEZ
&8t L7z, M LH - estradiol XA R 1€ | <,
progesterone (XK TH o7z, FERFH I MEEICHE
BLUORKERBOBMLE B, EIEDJERIZ 7252
fe.

PL 2B testosterone, hCG I X % EBRNL TN
PRMLT v MIEPISILEEN « FERREEYIC 2 PR IR HLRE (R
XL —EL, ZTOREEHLPIT L.
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8. FTHEZFIHFE L-MHRBIREEEOFHHE

FENBEER - IS - AFFIE—
Pk — (RAE KR s IR 38)

MMEEEFHFL LTHRRL, HRBRBEOAZ D2 H
FICTFHHRE (PR © BACERN) 2RifTL 72 ©
T, ZOFMRGRIZOVWTHET S, AFRITERETE
8Pl & 460 (LBI/EHEZERERE) <2000% /ml LATF
DOREFNIT27H] (58.7%) &£ < & LGl R, e
U TN EAS IR EE S U7 ERNE 27 1 (58.7%),
TEERICE L Tid32f (69.6%) itz R L.
T L AT FE T db o 72 8 il 5 BT TR T o Y
Bl A ODBEME Thot. RS EZ1H] (23.9
%) T, 9 BLHFRETLI00075 /ml BLF O REFI244 9 6 41 (1
BRI ) (TR O AL & &7z, TR A MR
TFHIHSR R W E TS T P sre s (LH,
FSH, T. PRL) % #~N7o’tkE@H, REF THE®RZ
Zohighot., FIBEOEROENEARL, Ehz%E
ERRETE L7, ERREIRECL 22D 63, Ml
MR EAZEXA DR R »DT.

9. BEMREFEAOMFRTOS Y F o aks
A A (R8T I bW R

Fex 3210 BrEnEReEF omh LH, FSH,
TANATRY, a3 7F ZonTRIEL, [FEC
JREEFEA SRR I RIE D 2 WIBRESFHC AR LT 5
BHEREGIL3H], AiSZARIERRE28H], FEEIRE10FIZ OV
T [FFRICAT O Bl it L 7.

i LH &= bw—v DA OREFIEE TRz R L
7oA FSH 2 oW TR BMEBAALTE T4 Y BIEOEF
B nol. T2 AT r VREHEERARERIC
TRWIERIA 2 < BN DREFIRETId s, & IEF AL
Moie. Fa T 7 F AT ON TR R ARSI A
LIRBRAR CEWEFNZ L b7, TRH EHC X
37w 57 F ORI R RS0 M TR EED ©
— 27 &L, 2RERICHIEISTWEZ b £ 5 2 &n
HoNBEBERASENTEWEFRLL T e T2 F 1T
TRH {Z%F5 % FOSASKIEIBIE S BIER]23% < b
e,

(429) 117

10. FHEARILRERE T+ R T 74 —ELT057
Fiz

ARAIE— - AR - S AR
PriekE— (AL KW bR #3)

B3FEFNC DWW THEHEPN ORISRt 7 + 2 7 7 & —
¥ (PAP), 7w 5 7 F v, W$h EEEEZIEL
7z. PAP & RIA # (Travenol ##!, GammaDab®
PAP %y pffH) LERETREL 2. ERAOKET
PEEE1X20%10°/ml SR 28 441, 20~40x108/ml 20 4,
40%108/ml L | 3561 Th o7z, * OFEFE, © PAP
(RIA) BEHLEQHEB BB Y, FuTrFr Lip
LIXADHENRRED bhedd, PAP (B rwih
L OB R R & e 0T, @F FEBIERS5% L E D EEH]
(24¢51) @ PAP ¥ RIA rEEREDOWTN D 55%H
SEG] (59 1) » PAP X Y bEWHAEZRL 2. @
PAP L¥EFRE L OROMHEIZE® bhis ol

11. £ FOZHITRIZT Ca* & Mg OHE

2O - ik - BREREERRS
A E-EE R -&K M
(ALK E#R)

b MiEF% Ca*free H5WiE Ca* & Mg* free @
BERIE T BRI L7cd i Ca* $ L< i Cat
& Mg#* ZIRML 7z & & OREKIEDOEZ D FHizon
T, BHAWREALZRZ— JIL D in vitro ZHET R T
LEFHWTRE L.

UBL 7% Ca* free mBWW ¢ 3 BpfEsE L
b EDZFERIT 4% TH oMk, Ca* 2z TEDH
IC1RFEIRER L7 L 21395 %AW L7z, Ca* & Mgt
free mBWW T Lizd ki Ca* & Mg* &z
T EDL 0% H61%~ L AW TR LR &

ZOREAEE, Ca* free b L< 11X Ca* & Mg* free
DIKHE T capacitation #BZ L TWzt MEF23 Ca*
HHWE Ca*& Mgt &z oh bz Lick v —Ficsk
BEIEZRECTeicd L EZBNS.

12, in vitro (282 Ca BEOHTESRECRIE
TRE
SR - H A - NHEER
JENIEE (Ll % K BE It )
By - FUFRIR (CM) @ pH Jt O Ca BEHET
DOEFRE R OSEE IR E BRI W 28R 5.2 B )
% in vitro THREL7=.
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Fik EEEA O P CM 2L, pH KU
Ca BEXHEL, Z0ARAWIC X3 BB OV THK
2t L7z, in vitro THE4 D Ca EEDAERNTA V¥ a
N—va VLTI EZOEBEZRFL, CM &3
WL BMENCEBESE, BREMSc TYRToa
A% JIE Lz

i : © CM iz2gEh 5 Ca BETHEIN TS L
Zohkxic AL, HEIREIC 4.1£0.8mg/dl (MIS-
EM) LEWERZTRL, BEIIEZ2BES LAHIET L
7.

@ BTLHixD Ca BECER LOA VT a—V
3 > Cik Ca JBEN 2mg/d]l LLET X 3mg/dl PAEE
gL, AECGESEOETER L.

® CM % HE Lk F30E, Ca #BED 3mg/
dl LETiR£L, YRTFHROBEM®FED 5.

13. £ FEF D capacitation EffDEAAZE

Kig -2 fEZ- mFLE—
AR E-REE R EAHEM
(AL K 4

HIANERFE N~ A Z —JIT, capacitation acrosome
reaction #5E T L7t METHRBETESHEFAL,
b METOZEEESICET AMICE LRHML, T
DFERE B

1) 16D BF X v O¥FiF% preincubation 72 L
CHERAEICHT 2 L, ToHERO AT RE
REAESBD SNz, X, ERBBOR bE»2 4]
122 %, T DHD preincubation % 7 KEFH30551T0Y,
ZTOHBBAET S L, ERETEREROZ LAEZED .

2) b5flzoE, T D & D preincubation # 0 -
2+ 5 8REMI&E D, BEHE SRR OEERE M~
LA, BFEMEEFT preinculation REIFEFIIZ X
Ry, 2KHE14H, SER3H, 8EE1BITH >
oo X, BTOEHETRICL RS RMAZERED bh
il

PLEXY, b MRETFOZREREMRICET ZRMICITR
EREANZEDD ZHEIFER ST

4. AVI LAY OZFEEES{EEICONT
RFE—2 fE-24 B
FiE bR T SARTEM
(oAb K PE A7)
BT vA TR O, EEEoHEERETZ

LR IN TV B RERHHRIC VIR B EEL 52 5
PRRERFShTOARY. e IEHRBREN LR H

ATFERE 28 % 3 B

—JiL b FOEBRFHETOZNEERREA, #) 2
VA v ORI W TR Lz, E7cRF0
TSR R EAELR DB LIV LA x2S
—a VR 2ERR, ARERIE D, K&, AV LA
v % 1KU/ml, 4KU/ml i1 L TEkER « SR 75
P Ats., FORERE, mBWW & (v re— #) I
LBV 7 vA RIS ER - R TR L UHEE
ZRL7Z. 7 mBWW b S ra—RERVWED
DIz >NWTlEar be—agiclkl, EEEZRLE Z
ORIV B 7 A VISR HRE(EET D Z LA
FMENTE. EREOHRIZI L2 — AOFHET CEH
ThdZ Libhotk.

15. FREERENLAZ—II~ND £ METOBRAREF

*A B OE - FE R
RiliscHE - 246 R - SAREN
C ElPN:3 )

FEHHEREALRE —IIT~D METORAZFIH
LT, ZHREOBRE, ZREMSEMOMmMZ L D RIS
FROWREMSHB I TVWS., ZOVAT ARV, %
BRI 9 5, FETFOIMRNRAC SV TEER
BTN CRER TR 2. TORE, OIFffzEE
RE—ARESOBRENHEEL, B LTV
LAY Acrosome cap 7 Htil, acrosome reaction %
FETLTW:. OB TFHBICHMRENPEL DV TEED
W, Wb % microvillitrap OIRFETHZE L Tz
OF T D%IEEL O THEBE LIRS © Mlams 2 RS
N, O X VEETEE D Incorporation 2BHEA L, #
s TR SN A Incorporation L7z, @FE-FHEERAS
BALKAHEDOMME IR, K& SOV THERARE
{bZBDR 2D 7. LLEX Y Z D heterologeous ga-
metes interaction 1233\ C % IFHAET O MIREIZ
FRRIC R E 2 BEEHITW 5 2 & BRBIh
Tz

16. Sy BT BFENZIEORR, & ITHHEE

LHEFREOBIRIZONT
WA - T - R
EAES (ALK 4)

LB DRI BT ARSI, RASERE D RREILISR
AFEITRIBELTWS, RAZREILT LS ERZREO
2L LTEEFSREHRS TR W, ARIFZEER%
DER DO &2 THHIETFIRE I >V CHEEOBET
Wtz .

RS EREE S It > T2k, 7y MNETIERE
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EZ V72 (0.4ml) THRISEEHA Y Fa_—v g v
L, T ESSE. BB LT, o1
FERGERE LZANZR0.5mm DX v 5 Y « Fa—T
FEOZRAKEK 0.1mD) 7V v PaEpiFsZ L
T2k, —ERFFEL, BIrFa—752EELE
HBFa—TEBEELE.

IFY 72 1-8 %%, 18-66F TR L, £13,
TRIOZFEEBRD 5L 3, 6K, RERT
144, 67 D 5 HEREw EIRFI 6 B 4 %, 23 {#H34% T
Hote. BRCHKIIL 72 9 BOZFEROHHIT 9-88 %
Tholz. UIFY72Y 6-30 T T IR fE X i
EFICHETBEA L.

AW TRV EE & 5ICREHT 5 2 L ThAD
BT RIGEWRU TOERNZRERFRETH 5 2 LSRR
iz,

17. Y XEFOFEINZHCETLIHE
1. AERLEVYIFETFONLRAZ —BLIRF~
DBAREIZDWNT

LEPT - WNRF - EELRR
IEARE= (e k)

T X OENZIEC BT DT OZRREESSLLEZ LS
~NDHBPD, FFOEHELHEOLEL, BIUO A
2 Z—BULIRT & ¥ FIPTF~DRAREICONT, &<
AR LA T ORTLER & DI R R AR R R L

T OEBEDZEIIZ oW TIX hyperactivation BED
BRI O LA, KREEOHZED bhiz. EBkL
TRRREE L Lic T ORIERERSESM: L LT, 0.3
% BSA #{HML, Ca JEEZFEE L MEM T3k
6 X OB & JLBHE ORI E S RIF Th 2Tk

NI A —GULIRT~ DR ASRITF IR TR » 2 72
%5, Hyamine, BiRiE, HHEOFMLE TS ~8 %DEA
BRHE LN

BT DEFN, SESMER O LS X OSSR SO H
LB R E—LIFF~DERAZE & OFHEEH S5 Tl
Binolz. Ei, YXIPTICHT MMM ZETIX, EH
HERECEZEMNET 2R TERD ORI, ZEOHE
ZonWTi, fmrdEohiRpolk.

FREE
A—RAFZU7IEET2FOEBEORIK & MHER
INPREEVRES (B AR K % BRIE 2 3)

A=A N7 )T TR, B EROImACELTIERIC
XU LWEERESE LW TW5, 1973ELSE, = ok
FiOHE % < <V Rid T E WA RS2 —EE I3

(431) 119

ZL BTN EWVNIE LD, FOMETEICEBIE
EFIR LILEOT T XoT, BB &h T
Dz, EBAEEBARE © ISR O BIR - BAEE
“on farm collection & Transfer’ LIEFH TW5 &
DITHRERZ BRE LB L L2 W THEWERIIR « [ERRH
Bohdkoichkor.
SHOBMNNRBREL LT, BROEIRESEDOH
3, X UBROMEHESER), BTERSFBEOMEki LR
HBHY, WRHFADKBEOHN TH 5MBHEE, 414,
) —Mic R LT L edicit, ThbE—DFD
R LT PRITRERLRNWEEZ 5.

518E B AT EF R EX RS

B : IBFS7T4E12 518 H
&8 BIRKFEER

ilc EEBIEEIC & D HEEELDHEAC & 1T S IRRIDER
=-—mpdFFboEy EQRBERECDONT—

EHEE - AKEREK - =i B2
LHESE S % NI AR Y S ST
(WK ES)

LMERITIEBRE OTRREAT S5 L THIFA OHEE L Vv D
EER Lo L VEBLARZ LD TH DY, PEROBE K
i, Mk, B.B.T oftF, »H3WIJKF hCG 0
AR ORI AR BB, T 2EER, BEK
Wilgk e O OB IR O E OBEFIEH sh, #E
HAERELRFRED T oo 5.

bbb IEE LAY 2 BT 2 EEBAKROE L
LU CHHIMBIE D 3 % NEE B (I F W s X 200
JOBEE T2 TV 3 RS EIRIEF A& H 5 2 f#
BRA AT OWTHEBIMEZEZBIEL, EFBC
=7 Fhe CEEHE Le. 7o 1 A OESEIIIR
faZoR Lichg Nie oW T b Efk OBl 24772227 A
BT 7 v b SSD-250 3.5MHz % Fiv iz,

BEFBANCBWTRIFROBERDE R E 227 H &L
hLH vY—7 SigiE—8 L. zoBofgkE
12K2lmm ThHotz.

BRI % T L7 iR N Tl 2RI H X v 16H
BiciWw LH ¥—2%RL % 0FH LY BBT oL
Az@biz. LrL, 16HBICH25mm &2 i,
23H H T/ 35mm DOFREH T2 nza—L LT
mEobh, 07 BHEMEE L.

FH W 2 W T2 SREE N IR Ra D BlEEc X S HEIRA
HERRFECOWTEPRVEHRFETHL LER
btz ¥, NMEESFICEWTIE BB.T 530
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Mg LH ©—2 & EEoPine o BRx e+ 556
LLTHEHRR TS LEL I

2. EFRAOIENRE SEIZONT

HR A -HHE . EEER
AR « SRR
(&R EKRER)

IR BN T L LT DR E S O O R o i
BEnRELL, HEOMRROCSHEEFEE 2> T W
5. X, FFEEROEFRD—E L TR LI ElPRERIC
HRTHLPIZERTORWHELELZVWDLEHETHS.

S BTk 2 13 EIEAE R P EHE A OHC X 2 THER 2 &8
3 B D205E A DAAE DR, SHihEEBRLIZDOTIZ
ZET 5.

FEOR, SR B Vv THERORE TIIERETH
RE, MEmA, REVRINAESE, FpER, HECIRESM
B2 LEDbRTWAER, Fx DEF TIREICERD
HEVLMEE 27 2FlicBnwTED Bh, 14+
MRMEOHIL, MIR7 ¥ AL TTERBREC B2
Lic. % OMigEE oM@ 1 Flici8e Hh Lk,
Bl T _EPFIAE R hO k.

AEFk A DRER LT 3Flic oW TE L2 THS L, FR
ICHEME LT % 2 PIIEMIRZ $ 5201 TR Y FHC R
RO, KRIED 1 HICB W TL7REORHC AN TIEiEH
MERTLTHY, LibSREOERE TR EEERT#H
FEx GO LR £ TRAROFEEL 4 IR E R
FAFERALTSZ LX), BEREEALS THHmM
WoZLNWZ &, RENTOMBEPERSRS. PED
HESFEXTEZD L, SHRMEHE ORI IITE O
FB, REOUE, MIERBOEERNEELOEES X
WHETHD EEbNS.

3. Prolactinoma & iFiRD Erk#H 5 —JEHIIZ DU
T

JURHE— - Bl % - Bi—K

FHETER: - = ER
(H 524 R 5 Be E I
iR & (W8
I3, Prolactinoma AMEIEARIC X v, EH, Z0
FREFUEE LD ONRD X5 REFAPDTNCEESH
TWs. YRHZBWT, ZhIZBELIEAEZRER LD

THET 5.

235, RIST, WMS34EL0H31H ME 2412,
FEFTEART, 13RS D, LAEIFR AR
BRI LTWEA, 15L VAR E RS 195% LD

HAESEE 28 % 3 &

IEECTHALVECRBEERIT T WS, AR T
3, FEIESS/NT, ERUAZEEZRS Iuish ok
25, WRIFLE X Y Rl 2 =R, PRL fEI 760
ng/ml #7;5L7. LH, FSH, HGH, ACTH, TSH %
WCIXHEER L, BRN544ET7 A 23 B YRR L,
Prolactinoma (microadenoma) &t 2ZMr&i, 9 J18H
Hurdy Fffiz %37z, i L PRL fEi% 200ng/ml 2L |
EE L7y, 12100 LV CB-154 5L, WFn554
2H i AR¥K L 7=. LiME CB-154 3.75mg/day T
PRL 10~20ng/ml F£EIC confrol &4, 10H29H XY
LF A~ . CB-154 ZEIEAH (BX) D7c$2.5mg/
day ZJEi&E L7225, PRL ff14.8ng/ml, BBT 4%
RLTWz, 569 3 HiSE L, ffc H#&S5 A23A T
TR L. [R5 A 7% <, 5743 H 3 AIEgR40E T
4060g DB EIEF ST, EHE, S—w L5735
e, 5 AXYARPERREKL, LMkEH25~30
HoEH<ARRE R, 8 H10 Ho PRL JIE TiX 76.2
ng/ml T2z, 1IALHYBEZEZL, REKHAKZI A
12H TR Z Bl S i

%, Prolactinoma MOFERARPT B KA & L TiT,
tumor N® bleeding, necrosis 2 E23E 2 b AL TW5
A3, HEEHTix PRL OG22 ET 2RO TR LT,
PRL 26T 2K TH, TEEDITFF e RO
BOSYEDITNE, Sific L2 8fbend Z & L T 7
WERKDO—>TidlenwhtEX 5.

4. HMG-HCG #EEA (S D Aut= S0 EIE RIRHUE &
HO6HlzDNT

FRE R — - B
(s 1 L 57 o 3 9% B BE IR

EREEYEINESE OB E LTEhAICAVn SR TN
% HMG &, Zo@AREAick>T, LELEEhk
TEERCIIHEDBRIF AL Z L, BIfEA & 2 WA OHE
LTHE IS ILERRIME R OS2 LH
%<, TRCHTIRENT TSR shTWS. &
2 XEFN 54 4E 0 ) 4 T, Yt icBir 5 HMG-
HCG #gikic X % & Bbi 2 PEHLE RIfE0E B 6 Bl %
BERL 7o © T#HET 5. HMG-HCG g sl & L
T, LH-RH test TS, UTELIGORER & LT
L0%, ML OPEIRFE AN SERA L TV 5.
DRNLGEREIRIBOE R O R AT, 17% T, 3 1EEAR
33%, H2EEMART %L, FHIEEARIC BT 2%
ENE ol EEF2HE 2 5 L, oIS
HMG #E5HM2ZEN Thok. X, PRIFFHRAIEA
2 X5 EEbh 2Z2EEETS2E2S Clomiphene 12 X
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5H DT HMG-HCG $EETIRED TWVWAY. FHalx
BEHNZ 3B O TEIRERE TR 2 <, Ml KR 232 g
LY, ERHICEHTREIC S B0 7 G2 R L
7o, ZOERNZ, & OBPEIREFEAE IR L
TW5. JIBOBRIRIEEGRE DR, ekl
DRIFFIED L THoIRER SN D 2, B b L TFHimRE
DBRLERGLELDD LEL .

5. WMAIREAEIC L B2 AREY = T EH

F E3L— « AZKEARSK - SREFVE
(f& 3k R SR B BE IR )

AR PRV X, HRR2ER TH Y, BERIZBN
TiE, Bl ARTE YV I 22 L TRET2EREW.
A, bivbivd, AL O—Fl 2 fREBR LD T
WET 5. R 1aklotE, T & BEREEEE 7 &
Db DD, KEL TV, SHREEESE/LL, L
%2 EWME, EEZICTEBERE S LD SR
Bio T, MABEHgEL, MEREEZELTUERLTY
Te. HEEFEBEERIC T BEME FEEmEe
7. AR GBI & AT L, ATERIRE BRI THBRE
Lic. EIRBASUED, JRAEMROFERICI VAL
LERAHFWTH B0, MO Z 4 U B 0Tk R L
DEEEERT 5L, Wolil HFORERHN VHET 50
TiRnwh Bz oh, BEREN.

6. Rokitanski-Kiister-Hauser FE{EELEZ Shi-
145

AIKEALR « A EBL— « SREFIE
(F U ST B BE 4

FRMEDEXIAN S Y, REREMEIZ XY Rokitanski-
Kister-Hauser JEMFE &2 Uiz 1412 o v T#H%LT
B

BET20ORIELMET, FREEAREERELT
Lz dh . %Hﬁ?ﬂﬁ%ﬂf‘tﬁ EDBERILe L, FE
PR RO T &2 Lz,

HE164cm, {KE66kg L AHKTHRER LERE
RIFT, SMEEHHE IO AR AL » 7 h o
7e. EETETR TR, BEEELER. K- /NEE, SR
BH, BEICEEER L. A Lk
AR HIEZ T, BMRSE EHEET 5 RARHEEK
DIEFLL LTFEE NS, FMIIEE L b iz fikdn Uk
N7z,

—BBRE TR R L. NAWENRA X, BBT
F—HET, =2 ey U EEEE T L, LHRH 5
A P TRONEHERB IREEFRRETR U, defalk

(433) 121

{346XX. DIP, ECG, Wi X-P &% TiB#, L, &
KHBCEE IS bhknol.

FARERT A T, FMIIIEITIEEIER, I L ERpE
THDPFEZRHRER O3 CEIE I THKRE ED
ol R L B B R Y 5 A2 no7. B
ORI TIT, [FARIIEE TR Ch o1 N %E
PfE, HE LR b,

Vb XY AP ES O A HHE & P72 Rokitanski-
Kuster-Hauser fEfERE &% % bh, Mclndoe FEi% 1
1T L7 AEOIHFRITMRIC 13 B4 D2 Miillerian
dysplasia TH 2 L% 2 b TWiz2s, PRToTRE I Y
DTREREDOEPHEICHAEE L TH L BE RS 5.

7. LH Pulse & Estrogen positive feedback

W 3 - REAES - R pE—
(B SRR E )

Knobil —JRi%, EOHETFEHORE: % R LTl
Hr LH @ pulse 4% ¥ Lb72#%, = 0¥l LHRH
ZHRECEELToY LH @ pulse #{EY, Zok
IR EFHE Y Lod/c & 25, PPt LH surge A%
Y, B ER L LT L ZhiE, EOLD
RERBITBN T, #RECT v MW THEESE
BEhTWiz LH surge Db D HEETIC 351 %
cyclic center ZFFELRY, & 5 WX ZOEELEZ
LMBERBNZ LERB LI, ZOEBXEDLEICLT
b MR T, AN LHRH % R #s
Uit THERZ B E LY 7= 2 & BRigEsh st
5.

T T TAWFZETIE, LH pulse 234 iz #EUp: LH
surge DIcDIZMHAD LD TH DY 5wk Rat+ 57
»IZ, LH pulse 25 580 bW AT estrogen (Es
benzoate 5mg i) ##E LT LH @ surge 253
NEIDERE LK.

—f#10D Danazol #£5-H o SHIHFA L, —HlOE—
EfEARE AT, i LH @ pulse 13389 bh
%%ho7. LHRH i3 5 RIS BT T, ko
PEIME LB X2 BN 5. 25T estrogen FHL5 L
72HT, iz LH surge 23380 bh -,

Z DfERIL estrogen pesitive feedback 12 LH pulse
DEEPLT LEDBETRNT LEFT. 2L LTHR
% LH surge 2 LHRH @ pulse 2543F L bM%ET
BOZ ERBHERIE N B,
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8. {FEEALFIEEEFE LR XYY EH

FHAZE - W BT - PHEHBEE
Al & (BLERKRRE)

FEGIE 29 B, REIEH LR/ LT bERE R
MmNk Lz, MERRCGRNEEERD T, Fich
RiEx T EEIED bh ot FRE/NEERN
PHEWNT, SRR PSR, JRTHE - JUIRIE 3
<, BB TRV

BUE G35 E18lem, {AH 70kg, ZEMILIEH K, H%
Fud/hE BRI 5.

FEICHRA TR TIE, AAERRTL Tl34 1Q68 Thith
W, NI Tk LH - FSH o<,
F 2 F 2T R ATRRED, FuF s FURERTHD
7-. LH-RH test Ti¥, LH-FSH & Laifiidm<,
LH 3T 500 FSH ORISR 27 VKT LT
Ww5. HCG 7 A b TRIER FROKIEE R LTz

SILFEEN & RN IR & AT LA, R
R DEE « © 7 VU > {k & spermatogenic arrest
OFTRREL .. ThiZEALLRILFTR THoTk.
ATXYY SEFERACEEENLE AP LA T4 L
MHEINTWRNWA, SFRELORMBROERIILY,
B Y Yea M B 2 O BlE TRERSHEE DK T &2 e
by LEXBNS.

9. MEP &I &k 2 TIEENREDRE

W EEAT - S %E%E - P EBEE

Kl & (EIEIERWIRER)
B ARIEEFFEES2FIc MEP (Multiple Exposure
Photography) EIZ THTiEBIAE & ##A L7z, MEP &
WX, RCARZEEENGE, PIERBUEEE (FY vz,
0.lmm Biirker-Tiirk FfiBki5# % Ay, Interval
Time 1.0Sec TRl—7 4 VA EI2 10 B0 S EREEIT
Role. AT kAR ERRIINEKED Direct obse-
rvation method 12~ 60 %DIKIETH 7. FEifd
2 DFETOIEFHHEE OPEIXAS CTH D, T EIEL
SEYIRE TIREEEE L ORI EOMBER AR b T
TR LR TERNER, HIHER LR EBEE O RIC b
IRV b, AT TERRE R FERICITE
FAnicimd THERSRERLELLNS.

ATRIE&E 28 % 3 &

10. TS RIBRED 141

ER & =R - AERE
(&R KWRER)

Foxid, WRIEISRISER CRERT & bl
FERIED 1 Fl2EBR LD T, W|ET2.

FEGIE, 2TRRST. FEE LE9 » AT 2 b2+
<, BEEROYRZZ L. HAKIERT, FI
IRARHIC R F fe otz BUE TR, EPE, RER
. BEmE, M, MO fEEMCRERAR L, LiEbILE
FED R SMEEIIEE LR R R L, KB, BB
FIER. M2 LSRR &, WEEE L LIER, EIEHLD
EH THo%h, FHEEmHl L bamREgE Ch ok al
SRR AES LIER Th ol MRAERE, NOWE
MR, R CIZRG 72 2 o 7o BiRRE T, &
i 1.2ml, FSFAEEET L, BTFEE® 2o
KUB, IVP Tikili% & bHHE - IRBICEF TR ro7z.
R BRI R T, R TN S g Rr B
BT, BINIRXIER THok. BHARD LUHEE
FEPENE O H 09 TR & AT Uiz, FHETR T M
H, BISEIIZIER Tho7ehs, RREI LR E THRE
L7275, R Rmfl & 8o b0l BIAR T
L b IEF R TR E BT

FEERER, BT ANEEREON L %, HEFED
3 ~5%BEICRD I, 22 OMHEIFETSEEX
LRTWD. FAEZMIZ, Wolf FORERNHH VI
—EDRREE LT Wolff DB HEEkic X 5L
ZBNTWEE, ZOHMEIAHTLS. ZOHENDL
Ez, HERIVECIER L IRBEROEREE B0
VCEHELTBIY, @A xOFREZETDHLEb TW
%. HBBITE, REBOBEERETESC X RO
BAEREDIZA, RIELL RERLERTH Y,
Wolff HDRITHEIC LD b EE L BT

55258 B AT IEFE R L& 75
BB - PWHEER
WIH : S84 1 J22H
=4 F e
1. BBFOS5S HRIFIEES RS

TR - SRR - RRIET)
P H - PR sLE - F AR —
TEAIER (LR B K 7 A )

IBFRSSEEI YR AEEES S & 9138 L 7o ARSI 2 4FLA
LoEHICOWT follow up LEEHREEE 2 B2 2oz
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D THET . WES5E DR AR R KIL 35664 T,

5 Bl 2 FLL O HHEBIL 22844 T6.8% THD
7. k77, JRFEPERIEAEIX 1584 T 69.3 %, AT
FEIX704 T30.7% Thok. T bD 5 L RAFHRERK
THEIX1534 T67.1% Th 7.

FEIRARENERIE, AEREFERE TR L T, FEHEMES
36.7, #EFEMST. 1%, SCRFEMIMRATRS T H I3 L TR
FEMEDS 48.6 %, HEFEMEDS 54.3 % Th T, HIBNEMR
X, 20850l % 5 ERmIC S LIRS, B ERuehE b
H30~345%1C peak 2307z NEHIFIZEIENME Hi%
P& b SELE 4 ERBVRE S S0 REREI,
OPERF239.6 % & e b %<, LATHEIRNT, SR
¥, BEBMERNGE BE#EERS HERT, TERTO
IBETHo7. IRIER SRS —Fmh27e0iX, JFEH
F+Tdhork.

2. BRERFET R YA IRETRIZDOWNT

HOBRIEAT - BF 2 ATTE s - 4R8P IE
NG (It ¥ 30 K W JR 28 )
W T 196957 5 1982FE F TOI44EIC 139 £ D
RETHOBRPARL, FHRFHE I T T3S S5k
i 5 EHOBIL60% &R, APFY, TR,
KIERE: Lt Lz, BIROFEESTE 1 %o 5 135%
ETTHOW, HRFRORH L ORGP S 3 &1
5 ORI Lo, BREER] T glandular 224,
penile 16f, penoscrotall 11, perineal 5 {f, chor-
dee without hypospadia 6 ] Th2o7-. ABHEER
T HEFTE0FIT30H (50%) LEFRICALNT. TR
1 Proge sterone HUAKIDRFIZET LTk, 579 18
B (31.5%) ICHRADER 22 Y, FE3 7 AN 9
B, WEHR4 o HUREI B T & > fo. IEREPHILE ©
Progesterone HUFIDOPLEEA T 5 EHIATFTHLL Lo
s TORIEOVWTHLEFOERENMADTETH 5.

3. BB IEEEFEHEORR

AR - KAZEFE - HPiE—
A IEIR (LR B2 K BE#7)

BARHERIC BT 2NBRBEOFETIH SE LI, FFiC
AERESY B T OGRS, FESIBELEAR T R 2R
FHELLT, —ENCEELS2HS. ThbOREk
DLENC BT BBICOWTHRET 5.

IR E R AR CRIEMS0EL2H Lk 0 BfEE Tiz 103
B DSR2 35 2 07 M 1 ~ 2 SERIAGE I
BRI LTV, ZORBRDIT LA LI REERS
T, B{ETIE, HSG. Rubin test t3ifA T, JPEBE

(435) 123

PREE L LTIELAY, L—FroFHLn->STRN
KL TH D, MICIPEIES, T psoE, BEIEMET =4k
TR % DREBIHG EROTWS, —HTE5R
IR 5442 A X D BIfEE Tz 46 Flicxt L THEAT L
oo RRIIRI Y REERE B L < HSG I RinEy
ROIBE, EUER L LTWa, ERFEmimEomEsl
DBBie 72K, BABEOWMCL bRoT, HILZD
EEOEIMATHEENS.

4. A VRTUVIZET DEEKRMRE
—FREHA URT YDEEHE, BEIZDOLT—

HARIER - READLH CRLIEPE KW R 48)

ENA VART Y LIBEERIA VR T LY DERID -
OFERRZIEH S (NPT) % Mercury strain gange
Z W THIE L7z

EHERUEENA VR T vy LE 2 SRER T
K 2EEL D NPT %380, Zh £hoEFOBRE
BRBEKRZEE 1lmm PLETH20k. —JF, SEA
VERT UV EEZ BNIEER T NPT OEEZ D72 <
IR EREAREND 10mm LLFTh Y, SUEH o1 o
TV LIERERIA VR T v v OERlic NPT JlE gk
WHRAThD LEL RS,

ETRRBERIA VR T Y BBEICH LT Penile prost-
hesis @ implantation #4722 TW5SAS, 2L a0:
FEFR L BF AR E T E0TADY THET 3.

5. INEMEIRICH 1T B IEMANERERT O H

R SEHE - HEA I - FnkpEse
FHE  #— - LS - e

—FE i (It ¥ 38 K B it
Ky % G s/MERBRER)

A TEIR (BRAREBRREER)
T PR (LR E AR PE i)
SR &
CHl 2 (R B v o 9% e 7 Ui )
PRAEAEIR D IR, B L URBBICE L TRERED
BT 72 SR IEAR O R WILLERNT 6 U, 3B EICiiER
REPHED H B9 TRERE IR LA IR ] & hic ik o
% % amethopterin (methotrexate, LT MTX) #i&
i 60~300mg LU, 9EFICIFBMAINERIFIRRE
DHMEELAL. X, HEECBWCEERRBERZ
R iginoTz.
e HSG ZAT\ 2 7= 8IEFIH 6 i (il IRAF Bium i
EERRL, TON2MEFITREICTFENERL, 1EH
RIESEIC TR E 157
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2 fEflic BT ST b, LEFIIE MTX 2591
GVERPENSEAT LI RBRIR O G L e 27 s, fhod 1
FEBIE MTX Jafttic ik L 7o SV A M ERR £ D A
THERAFHSATRET, R omEHRERIC XY IFEBGENE
LigRE .

6. [ estrone sulfate () enzyme immunoassay

& T DERO R LIRS~ OISR

A K- BUER - PR BE
e iR - AEES - FTHZE—ER
(MR AR FEMESR)

M estrone sulfate (E1S) @ enzyme immunoas-
say (EIA) ZFerL, Z H & RO EHIEREZENCIEH
Liz.

B ZREC#22~27H H OIK 111 SO Bk & 721X Ai
KiglRH HIRM L, Mm% ES @ EIA oL/ f#F
WRO R HRE £ Tl X i ko7

E:S @ EIA : 4, 1 (0.1ml) H D free @ E:
# ether THi, PBaFEL 72%, EiS % tetrahydraf-
uran-ethylacetate (1 : 1) THIML, FiE Z hic
1,000H.7® sulfatease (Helix Pomatica Fi3) Z Nz
T, ES #hkoE. Z oUREF o Er 2 EIA T
HIE Uiz, QUG IREE1338pg /tube. HIE P FS X ONAIE HIZE
BEEGE, ZhER, 5.8% (n=5, YW672pg/ml) ¥
X 012.6% (n=>5, F#9654pg/ml). [EILERITT3%.

IRIESIT ORSEE « fiif E1S {745 0.8ng/ml LI EZ T
#%, 0.4ng/ml K& IEERE Lz M ES fEiC X
BIFRZH OB R, EYREIT 93 % (97/104), FEE
IR TIX100% (7/7) ThHorz.

#o>T, M EsS @ EIA (3RO B IEIEZE &
LCoEREIENWEEZ LN S,

HifE, EIA X aMd EiS OEBENESE % maP

ToHb.

7. 7EGRET blastocyst (D prostaglandin E4%, K
HEEICBET D85t

SR - A IS - THE
BEOAE - ILTER - BAEh
(B )1 K PE 1)

Prostaglandin (LLF, PG) i, 35 HHEICEBEE L
TRY, TOEARMEL LTE, 83k TEREREZ
BRTE. L2L, EF, blastocyst HZD—2& L
TOFMEEIEZELONTETWS. 22T, 4H, FK
Wi blastoeyst H{EZS, PG ZEEL, T2 EmEiC
I REE MY, KE

2%, in vitro THHL 7.

BARE S 28 % 3 &5

14452 I T = s % fiushout L, blastocyst ZHHL
7=. &Iz, BE L7z blastocyst &, TC-199+FCS %%
P T95% air+ 5% CO., 37°C Tz —ERHEE
L, blastocyst, ##3&ikHh» PGF &% JIE Lz

PGF O#lliElx, Caldwell b0 FEICHEL, HiH, 4
Hif%, RIA X ViFRo7.

Fkfd ¢ blastocyst @ PGF &AHEIX, H5#EHi1.93ng
XV, ¥ 1RpRHALL.50ng SHEAIL, F7o, HRERT
PGF 81 1, I5307237pg/ml X b, Higk 2 M %
1225pg/ml L #EA0L, in vitro T blastocyst @ PGF
PEAER XU, 8w b,

8. YYRAAIXAFIEOFEIEFEICONT

iib i e i RV I
(A #38 K BR I 20 5% 3 B PR R )

ddY Zshff~w 2 (25~27 HiG) ZEAL T, i@
FiBEYpLEf% (PMSG 5 IU & HCG 5IU) 4 & —f
RS ¥, HCG #5466 ~T0R:RICINE & T 5 % 2
AL, 8 ~ 12D ZREI A EUR L CREBRICEA L
7. ZHEINZ0.5% 7 v F—EEHK (B ; 5 ~1043/H
M) CHEBEEEBREL, PHA-P Gul/ml) & % v i
PHA-M (250p)/ml) & SHeiai P T 2 @ 4E4 37°C;
15~20 SSFIALEE) & & 7c. AL 72 RN OffE X
BMOC-3 #EZ# LT, "5 7 4 vFANATIZ0.2ml
OWUNEAREY, [REEY ABERIEEN TOBHT o2 &
7z, XHBL L THEAREZRELEVESSERPOLE
IR oW T LR Tok.

D & TR U 28 24N TR 1T 1 SR Y ~ AL
RO AT X A FIRICHEE L, 48K H%ICiT PHA-P
X Cix81.8% (9/11) % L0 PHA-P X Tix 81.8% (9,
11) B XU PHA-M KT 90.0% (9/10) DiLA
PEAERISE L. Rz, *BROZZIEIRS 48 RefifZiC
95.0% (19/20) 7SEHIRARIRICIE L.

9. HMG-HCG g+ 5HEIRRT estradiol {&
&£ HEUR{% progesterone {EDHERIICDOULNT

BOREEH - FE PR EEE R
Hf @k - AR - —F & S
(Al ¥ 3 K E 1)

WRLRERE RIS W T, B EANCHE A fiLH? estradiol
(Ee) fH, progesterone (P) fi% RIA IZTIIELE=
£V v LML HMG-HCG L1142 W BEIiE 5%
L x 72 10ERIc> X, BEIRET @ Hmifd E: (Ee
max) fE&, BEIRE 7 —8 A H oI P& OFEE & 7
7-. Eo max fHIE 200—790 (455.6+175.5 M=+ SD)
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pg/ml, PEER%7 —8 HH @ P{HIZ 7.9—36.5 (21.7+
9.0) ng/ml Thot. WHEDREIZ IZTEDHERED,
YEHZ PE, x#ic E: max fix Lokt X, EIFRHE
BRILY =0.037x+4.69, r =0.723 TRb Ik FE
DIBPEIIERORERIC X 5 L, BHEIPZ O M P fid 5%
HEICKAF L, B’/IK 1 7% ) O PEEARIT B AN, B
PEIRE TEX 22k, Thd D Z & H» 5, HMG-
HCG g E: iz flEL, £=%—352 Lk
2D, BEURBO P & b I 3P R b A RREHE
TH5ZLNFRELE 2 b h . HMG-HCG &g+ D
OHSS TP+ 5MDic E: =2V 7 3ERRS
LIEEDONTWSBY, SRITHELFHTEE1E 50
EOWTRELEERO—HEZTWARW. SEOF—#
Z E: D=2V U IBRERREROTHICERTH B
EETFRLELDTHD EEL OIS,

10. FEAERAZ EmAbRILEY DFBEIZ DT

F IR — - BRATIRIC - AARIENR
(FLUR B K EESR)

FERNBIZIIE AT a4 KO target organ Th Y,
FEMELZRI L, ZRIIOFRE, FHRINOSEICH
HELTwWa. e THEOTIEER), BEEMREIRI RS
WEBEFLTWS,

4B, FEANiE LM progesterone (P), Estradiol
(E2), prolactin (PRL) * FRICHRAEL, #OMELZR
L.

A G BAES R ITERE L T 54260 TH 5. N
JEEREUE BBT, CM XYW #EE LR XV 7THE®
HECATRe 27z, Af21E Noyes OFEIC ko,

P2 TR L B O B 1) 03 —B Lo b D334 (78.6
%) (P :15.6ng/ml, Es:199.2pg/ml, PRL : 19.2ng/
ml) AR—%fil 6 4] (14.3%) (P : 22.0ng/ml, Es : 279
pg/ml, PRL: 17.9ng/ml), RSB XV {EELTWS
LD 34 (7.1%) (P : 14.5ng/ml, Ez: 172 pg/ml,
PRL: 20.9ng/ml) Tdhor. B2 HEPEIIA
L—%L7zbD264 (61.9%) (P :16.9ng/ml, Ea:
212.4pg/ml, PRL : 17.3ng/ml), A~—%f 10 47 (23.8

(437) 125

%) (P :17.5ng/ml, E:: 209.3pg/ml, PRL: 17.0
ng/ml), HMBHAEEL TV LD 64](14.3%) (P :
15.0ng/ml, E2: 206.3pg/ml, PRL : 14.8ng/ml) T&h
2.

U EXYFEARBZLF & v EXD D target
organ THHNED FLE L BZHENEHKRLTWAREE
AR E NI

11. JEFIS & B Y REH LI + Y MBIEHAEEED
it
ZFIESC - READI GLIR B KW PR 88)

VA L 2SR EREX IS b h i L 25 TH
D, BLWEAERTEL RS, JUBEAEEIC X 3EE
ZAIZBNWT, Germ cell 7 E:, FELTWE L EH
% Sertoli cell BN 1R2EERLTND DA, LT
Lb+aBHEhTWEs EIXEx V. 22T, w7 2R
IV, PUBRHREHR O sertoli cell MHERE LoD L
R RICIER Lz,

J5#: C3H %~ v RiZ Adriamycin, Cisplatin, Vi-
nblastin #fEREPNEE L, 3, 6, 12, 24 %, 2
H, 3H, 5H%, 1@, 43§, 8EZIZV|AMBEEE
7o. ThHOMREE S, ERECTEZLL

R B ToOBETE, PUEAREZEACTIAE
IEWEME OB ERATH S, LirL, KOKH
ST B I RIS b R . BEIC XS Sertoli
cell OZE{vIZ 22, FERGT ORI, ZMHilg% phag-
ocyte TATR, T barvF U 7 ECHEDdDLNS.
X, Sertoli cell & Germ cell @ interraction k%
BELE.

Z% Sertoli cell DRI D (LA, HUEHIE S
ZXY, WhRAEFTETLON, BEREMX .

AR
THEREOI (/0 —T ) —
B BN (iR ER)
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B 1 EAZEERPEPROBHS ¥

B : BRI S8 4E 8 H 16 H (k) ZFRT 9 I~ 214 5 i
o s EEELEY A v AR— (BFH K- T4 7 FK)
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