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Clinical study on male
infertility associated with varicocele
by infrared thermography

Hidenori Takaba, Tatsuya Nagai,
Tsutomu Kinjo and Koji Miyake

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

Male infertility associated with varicocele was
assessed by infrared thermography. Forty-eight
patients with varicocelectomy were examined
before and after surgery. Infrared thermography
was found useful for the clinical diagnosis and
assesment of the effects of varicocelectomy.No
statistically significant sperm quality improvement
was observed in the posotive and the negative
groups. It was noted in the clinical varicocele group
after varicocelectomy compared with the sub-
clinical varicocele group. Four patients of the clini-
cal varicocele group were pregnant.

From these results, infrared thermography may
be considered useful for diagnosing subclinical
varicocele but fails to enhance the chance of fer-
tility after varicocelectomy.

(Z4+ 198947 H 4 H)
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APPEARANCE OF LDH-X ACTIVITY IN RAT SERUM
AFTER ACUTE AND SUBACUTE TESTICULAR DAMAGES

Isao IKEMOTO, Toyohei MACHIDA,
Akira TANAKA, Shigeyuki KOTERA,
Hiroharu MIKURIYA and Takasi SHIRAI

Department of Urology
Jikei University School of Medicine,
Tokyo 105, Japan

Abstract: The usefulness of determining the release of LDH-X into the blood as a noninvasive

indicator of various types of testicular damage was examined experimentally. Four kinds of acute

(cadmium chloride administration and experimentally induced-testicular torsion) and subacute

(dibutyl phthalate administration and experimentally induced-cryptorchidism) testicular damage

were induced in mature male Wistar rats. LDH-X activity in the serum was assayed enzymatical-

ly at various times after the treatment. In all cases, serum LDH-X activity was detected after

damage to the seminiferous tubules was proved histologically. The cahnges in the serum LDH-X

activity were correlated with the histological chages. Therefore, we concluded that screening for

LDH-X activity in serum might serve as a reliable and noninvasive marker for early detection of

not only experimental testicular damage but also various clinical testicular disorders.

(Jpn. J. Fertil. Steril,, 35 (2), 247-252, 1990)

Introduction

LDH-X is an isozyme of the lactate dehy-
drogenase system. It is specific for the postpuber-
tal testis and is the most active form of the
enzyme present in mature sperm®. Haqqi and
Adhami (1982) first reported LDH-X activity in
the serum from aphorate-treated rats?. Itoh and
Ozasa (1985) investigated the LDH-X activity in
the serum of cadmium (CdCl,)-treated rats and
suggested that the activity of this enzyme in
serum might serve as a reliable and convenient
marker for early detection of cadmium-induced
testicular damage®. However, no one has yet
reported the activity of this enzyme in common
testicular diseases, such as testicular torsion and
cryptorchidism. Accordingly, we investigated the
activity of LDH-X in serum from rats with var-

ious types of experimental testicular damage and
looked for a correlation with histologic changes
in the testis.

Materials and Methods

Animals: A hundred adult male Wistar rats,
from laboratory bred and maintained stock, were
used. They were about 10 weeks old and weighed
about 200 gm. Experimental protocol (Fi. 1): The
animals were divided into 4 groups of 25 each.
The cadmium group received a single intraper-
itoneal injection of CdCl,, 4 gm/kg-body weight.
The testicular torsion group rats were subjected
to bilateral spermatic cord torsion of 360 degrees
counterclockwise. In the cryptorchidism group,
both testes were raised into the intraperitoneal
position and the epididymides were anchored to
the posterior abdominal wall by suture ligation.
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The dibutyl phthalate (DBP) group was orally
administered DBP at a dose of 2.4 mg/kg for 7
consecutive days. At various times after each of
the above treatments, the rats were killed (details
are shown in Fig. 1). The rats were sacrificed by
blood puncture from the abdominal aorta, and the
serum was separated by the conventional method.
Both testes of the rats were resected, weighed,
fixed with Bouin solution, dehydrated and sliced
into 5-¢ sections. The sections were stainded with
PAS-hematoxylin solution and examined under
by light microscopy.

Serum LDH-X activity assay: Serum LDH-X
assay was performed at 25C by measuring the
decrease in absorbance of NADH at 340 nm using
a Hitachi 220-10 spectrophotometer equipped with
a temperature-controlled cuvette chamber. The
assay mixture contained 0.05 M phosphate buffer
(pH 7.4), 0.15 mM NADH, 0.15 mM a-ketovaleric
acid (specific substrate for LDH-X) and an appro-
priate amount of serum in a final volume of 3.0
ml. The reaction was initiated by the addition of
the substrate and followed by the decrease in
absorbance of NADH at 340 nm. Because a dis-
tinct decrease in absorbance was observed im-
mediately after the addition of NADH into the
buffer solution containing the serum, the actual
measurement was started only after the non-
specific oxidation of NADH had come to an end.
One unit of LDH-X activity was defined as the
amount of enzyme which catalyzed the oxidation
of 1x mol of NADH at 25C in 1 min. (3).

01 2 3 4 5 6 7day
CdCl. group Y Y Y ¥ Y
CdCl, administration J
4mg/kg
Testicular torsion group #‘ Y Y
torsion
Cryptorchidism group Yy Y Y Y
ascedance

DBP group Y Y Y Y

DBP administration A “ 4 A 4_‘
2.4g/kg/day

(Y sacrifice)

Fig. 1 Experimental protocol.
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Results

We first analyzed the influences of the incuba-
tion time and the serum volume on the enzyme
reaction employed in this experiment. The serum
LDH-X activity showed a linear increase in
proportion to the incubation time up to 8 min.
(Fig. 2). The serum volume, ranging from 100 to
4001, exerted no inhibitory effect on the enzyme
reaction (Fig. 3). These results indicate that the
enzymatic assay of LDH-X activity in this experi-
ment is highly reliable.

The cadmium and testicular torsion groups of
rats showed nearly the same time-dependent
changes in the LDH-X activity in serum and the
testicular histology. Before the experiment, no
LDH-X activity was detected in the sera. LDH-X
activity appeared in the serum within 1 day after
the administration of CdCl, or induction of tes-
ticular torstion. The serum LDH-X activity rea-
ched a maximum value 2 days after the experi-
mental treatment, began to decrease within 3
days, and continued to decrease thereafter (Fig.
4). The time-dependent changes in testicular his-
tology correlated with the change in LDH-X
activity in the serum. On Day 1 after the adminis-
tration of CdCl, or induction of torsion, the testes
already showed destruction of both seminiferous
tubules and interstitial tissue, and such damage
became more severe with time (Fig. 5 and 6).

A340 O.D.A

o

o

w
1

0.02+

LDH-X activity

0.014

i 1 1
3 5 8 min
(serum100 &)

Fig. 2 Changes in LDH-X activity in the rat serum as
a function of incubation time.
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The DBP and cryptorchidism groups of rats
showed identical time-dependent changes in the
serum LDH-X activity and the testicular his-
tology. On Day 3 after the administration of DBP
and induction of bilateral cryptorchidism, LDH-X
activity appeared in the serum, and the activity
increased gradually thereafter (Fig. 7). His-
tologically, the damage was confined to the germ
cells and Sertoli cells, while the interstitial tissue
was preserved (Figs. 8 and 9). Sometimes germ
cells were seen to have sloughed from the
seminiferous epithelium and were floating in the
lumen as clusters (Fig. 10).

Discussion

Recently urologists have shown much interest
in serum markers. Tumor markers, such as HCG
as HCG and AFP, are good examples, and they
are of great help in the diagnosis, staging and
design of the treatment plan for testicular tumors.
However, there have been no ideal markers in the
field of male infertility. A marker which could
predict damage to the seminiferous tubules in a
noninvasive and reliable way, would obviate the
need for invasive testicular biopsy and facilitate
decision of the treatment plan for various tes-
ticular diseases. Therefore, we urgently need a
reliable marker of testicular damage.

Haggi and Adhami first reported that LDH-X is
released from germ cells in to the systemic circu-
lation after induction of testicular damage by
alkylating agents?. Itoh and Ozasa reported find-

mU

LDH-X activity
)
=

-
b

1 il 1 1
100 200 300 400 # serum

Fig. 3 Changes in the LDH-X activity in the rat serum
as a function of serum concentration.
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ing LDH-X activity in serum from mice treated
with CdCl,, and they suggested that the determi-
nation of this enzyme activity in serum could
detect CdCl,-induced testicular damage in an
early stage®. However, those investigators did
not try to correlate the serum LDH-X activity
with testicular histologic changes in various com-
mon testicular diseases. Our present experiment is
thus very unique in that we investigated the serum
LDH-X activity and correlated it with testicular
histologic changes in various testicular diseases,
both acute and subacute.

All the male Wistar rats used in this experiment
showed normal mature testicular histology and no
serum LDH-X activity before the teratment. The
enzymatic assay of LDH-X activity used in this
experiment was highly reliable, as is proved by
the data in Figs. 2 and 3.

We created 4 kinds of experimental testicular
disorders in this experiment. The CdCl, adminis-
tration and testicular torsion represented acute,
pretesticular causes of male infertility*®, while
the DBP administration and cryptorchidism re-
presented subacute to chronic, testicular causes of
male infertility®?.

The testicular torsion and CdCl, groups of rats
showed the same acute time-dependent chages in
serum LDH-X activity and testicular histology. In
both groups, the testicular histology showed rapid

mU/ml
5
2
2
g
X
i
o
=l
2] CdC‘l 2
Torsion

T T T T T

0 24 48 12 96 hr

Fig. 4 Changes in the LDH-X activity of rat serum
after dosing of CdCl. and testicular torsion.
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Fig. 5. Microscopic section of the rat testis 96 hr after
CdCl, treatment.

SERUM LDH-X ACTIVITY IN TESTICULAR DISORDERS

Fig. 8.

AfE2E 3BE2S

Microscopic section of the rat testis Day 7
after bilateral cryptorchidism.

Fig. 6.

mU/ml

LDH-X activity

R

Microscopic section of testis 96 hr after bilat-
eral testicular torsion.

Fig. 5. and 6. showed severe damage of tes-
ticular histology and the damage was formed
both seminiferous tubules and interstitial tis-
sue for a short term.

DBP
Cryptorchidism

Fig. 7

01 3 5 7day

Changes in the LDH-X activity of rat serum
after experimentally induced cryptorchidism
and dosing of DBP.

Fig. 9.

Microscopic section of the rat testis Day 7
after DBP treatment.

Fig. 8. and 9. showed intratubular damage and
normal findings in interstitial tissue. Arrow
indicated multinucleated giant cell in tubules.

Fig. 10. Microscopic section of the rat testis Day 3
after DBP treatment.

The germ cells were observed as “sloughing’
floating like island in the tubule (arrows).
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destruction. The time-dependent change in serum
LDH-X activity was closely correlated with the
disappearance of mature germ cells. Therefore,
we belive that acute damage to the testes induces
the release of LDH-X into the systemic circula-
tion whenever mature germ cells are destroyed,
and that LDH-X activity in the serum is a highly
reliable marker of acute, pretesticular causes of
male infertility.

Both the DBP and cryptorchidism groups of
rats showed the same, subacute time-dependent
changes in serum LDH-X activity and testicular
histology. There are two reasons why we used
DBP in this experiment. First, DBP induces dam-
age mainly to the seminiferous tubules, and that is
a common histologic finding of the testes in male
infertility patients®. Many of the DBP group rats
showed so-called “sloughing phenomenon”, which
is commonly seen in the testes of varicocele
patients®. Second, DBP is a prototype of environ-
mental pollutants and gonadotoxins®. Recently,
there has been much interest in male infertility
induced by environmental pollutants and
gonadotoxins!'®!?, We surmise that LDH-X activ-
ity in the serum can serve as a reliable marker of
seminiferous tubular damage in patients with
varicocele and in various testicular diseases. In
this regard, the LDH-X activity in serum is highly
promising as a marker of various kinds of tes-
ticular damage.

In summary, we conclude that LDH-X activity
in serum is a sensitive and specific marker of
‘various kinds of testicular damage, and it will
obviate the need for invasive testicular biopsy and
facilitate the design of treatment for various
clinical testicular disorders. In addition, our
experimental findings indicate that leakage of
this enzyme in to the extratesticular environment
may stimulate the autoimmune system of human
body. Therefore, LDH-X may ever play an impor-
tant role in autoimmune infertility.
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o -7 LDH-X EEpilE#% 2 HEZ E—
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ZIZIATREM &, (C) KUF (D) TIRRLERRRE FEIRETIC b BEORRIEE IS W TSH D aREtED S
fz b A 228 L CREM S e, 5Z AR I N,
VLB & 0 SE8ioRs Bfsd <3k LDH-X &t fl (ZA+ 1198947 H 17 H)

EVMHEREND>—A— L LTREBICELSLDTHY,
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Correlation between the Parameters of Sperm on Semen Analysis and
the Percentage of Swollen Sperm in the Hypoosmotic Swelling Test
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B9 F A EE 2 58 & LT, hypoosmotic swelling test 2 /4T L 72, A & DT REE DI
L7 FOEAZHEEL, HTEMLRE Lz, SREBER 17 £ — % — L DBLEIZD W TRGT
L, UToO#EE 7.

W FRES LU TEEIRIT, L DI FIALE L IRE B Z 27228, BB 5 Hi#E LY
FHBMR B & 2 - 72, PRSI S L OV a3, & LI LR & oMK
572,

LIk X Y hypoosmotic swelling test TOREFIALHIL, /X7 X —F —D 9 b, Rk FEHFE
CRMEANE, — A FERIRIIE, BFEEEES PP DT B L ENEDT, ARELIH - ZHHE

DHEIRIL D[RR D H 5 2 EARE LT,

(Jpn. J. Fertil. Steril., 35 (2), 252-357, 1990)

w 5

WETRPEETHEICL2»2DbLT, FAETH
LIER # KRBT B —, ZHEFRET D ATIRT 2556
BhHY, —HERREDATE METDOZTHERER )
ET BICIIHEDIDH B,

L MRETFOZIERMEL LTAHNLARY—T A+ 2S
HEHY, TOFHIIEMETH 5. £ T Jeyendran
S0, BHEMICH TOZBREZHETE S HkEL
T, hypoosmotic swelling test # B%E L 72, 4Aul,
REEFERL, TORELEERE T/ XT A —¢
DEEEZRET L 72O THRET 5.

MEb LUHE

Ptz B & L2BEBED ) BEKTREE BV 7ok
RS FAMEAE 63 2 st & Lo, R, 215
~48 7%, ‘F¥ 2 % TH -7, 5 HUL FEEEkR, AT
FIC TR 2 HREC L, S8 T 30 s b S ¥ 7214,
fEkangEiRs L URR AT EE (LLvy 7 by
) — % 3000) 1=k BRIEICHL .

MEHICL D BN FRES LUK E#IRIT
EbICEWHBEERL(RRERT—74). 22 Tl3,
CNLEDIEF/ S5 A—F—FRIHEICLD LD E LI,
— %, FEIRETEENE B & PR T B
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a b c d e
I
X1 B FoaHE
y=32.3+0.23
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F100 n =63
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= 50
b
S 0-; a (- ) ) ) )
g 0 50 100 150 200 250
5 aran 107
X2 KETHECHETIEEE (b~ g8) DBk
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B 407
1t 30t .
FE 90
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ﬂ 0 L i " i i )
= =D 50 100 150 200 250
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b
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g
ki
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00 50 100
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B E 8 =
X4 ¥TEEHFECE TR (b~8R) DR

HYPOOSMOTIC SWELLING TEST AREaiE 3B5%2%5

1R X W AL :
Wi i b WAL (b~gh) Ik ()

40X10%/mt  53.1+20.0— 21.7414.0
ki Pk (n=23) I (n=23) —
mf p <0.05 p<0.001
40X 105/m0 37.1483.8— 13.9414.8—
A (n =40) (n =40)
‘ 50.3426.5- 27.2417.2
fﬁ il (n=19) (n=19) “
il p <0.01 p <0.05
% ‘ 27.6424.1— 13.9+14.8—
| 50% A
(n=44) (n=44)

(microns/sec) 23fE#EIC L DREL 72,

¥ 0.1ml £ 150 m Osmol D% &+ D hypoos-
motic solution (sodium citrate + 2H,O 7.35g/1,
fructose 13.51g/1) Iml Z{E4A L, 30~60 43, 37C
TA rFax—v 3L, MHAEREEE (X400) 12
TEEMRL72. 100 LI Lo 72 B8 L, T RBOM
JalEDEREIZALIC L D, a~8 F T 7THEHNT
ALY (K1), BALLCHFOEE, T4b
LEE LTI~ 8RN LONEIEE
HWELZ (UTF, BT@b® (b~8g8)), /24
FREAEIRESMEL T 5 88T, ¥BFRER
DMINE B TH 5 LEESINDEOT, AL &
BoEALHEE L (LUF, BFg® (88)).

IO TR LI TIRE, BHE#ELED
W XT A= — L OBRERE L7,

® R

1 TIRE LT

HFREIE LB CETREE(D~8
B Al e e M E /R L2 (r =0.48, P <0.05)
(X 2). ¥Hrigitx (28) b, BTFRELIEDH
Bi%mRL7 (r=0.50, P<0.05 (X3).

TR 40X 108/ml LI LD b D 0¥ Hﬁ;ﬂﬂ
(b~g8) i3, #NRFOLOOEFNE N EEILE
otz (P<0.05). TR (88) I22WTY
R EmE R L7z (F1).

2) K FEENE & REFIR LR

¥ OEEIR O TRALE (b~ g8) X I(IEDH
BIE/RL7: (r=0.62) (K4). ¥FiLE (85)
LT =0.60 & IEMECHEBIE A (K5).

¥ EENEH 50 %L ED L DK TR EFIE D
~ERDEFNH52.3%, ERDADLDH27.2%
TH Y, ¥ EHE S0 BARMOHEICILL, WHEE
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»hH5b,

Hypoosmotic swelling test (3 Drevius® 7<mi FLIH
DG T2 O TN L72as, 1984 4F, Jeyendran
5255, RiER b MEFICIZ LH TR L, AL,
W oRREEAME 52T, ZORMICALND
TAALDORREE 2 B8 L, £ 4Uc & 0 Rl oine
PHETHI LD, HTFORKREEZHEL &9
L5 BL0THL, ol FEIFEDLHTH
WO PSS R ETE L L W) FIEDH 5,
L& L SPA L 27 ) AEKI, B TIT20THADR
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MRBRYSBIFLHEZRLZETE230LH00, 8
RoO—¥%z AT, A%E LIV EEN 5.
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test & DEHEMEIZE ) TH A9 ». Chan HI3HET
IRHE 20X 10°/ml, #5-FE#FE 40 B EDLDEIEH
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B LD LR TEEIENIT ) TR L DFEE
EWELTWS, B TEEEICELT, HER
FlTHER BT 3EE 12 T R 5 N7 PRS- EEE

%
60 y=-3.9+0.52x

r=0.21
s0F " =47

40r

30

() # = & N I

.

o
0 10 20 30 40 50 60

T ¥ FE B E E  (microns/sec)
O ERMTEEEE L TIALE (21) OBIME
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Correlation between the parameters
of sperm on semen analysis and
the percentage of swollen sperm
in the hypoosmotic swelling test

Hideki Fuse, Ichiro Mizuno,
Sadanobu Satomi, Taizo Kazama,
Tameyoshi Terada and Takashi Katayama

Department of Urology, Faculty of Medicine,
Toyama Medical and Pharmaceutical University,
Toyama 930-01, Japan
(Director: Prof. T. Katayama)

We performed hypoosmotic swelling test to the
patients with idiopathic male infertility. Sperm was
examined for typical tail abnormalities indicative
of the occurrence of hypoosmotic swelling and
percentage of swollen sperm was calculated.

The correlation between the results of hypoos-
motic swelling test and various sperm parameters
was examined.

The positive correlation was observed between
sperm concentration and the percentage of swollen
sperm, and between sperm motility and the per-
centage of swollen sperm. But, no significant corre-
lation was recognized between mean sperm linear-
ity and the percentage of swollen sperm, and
between mean sperm velocity and the percentage of
swollen sperm.

Sperm motility out of various sperm parameters
was most highly correlated with the percentage of
swollen sperm. Since sperm motility is related to
pregnancy, it seems to be suggested that hypoos-
motic swelling test is useful to estimate the fertility
potential of human sperm.

(ZA+ 1989 48 H 16 H)
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flow cytometry i

Application of Flow Cytometry
in Scoring Acrosome Reacted Human Sperm

NRRH K PR A IR R AR #E

& H 1B O ogE — BB R AN # Z
Masaru FUKUDA Ryoichiro MIYAZAKI Hiroyuki TAKEUCHI
(L " = H O E K

Satoshi ITO Michio TAKADA

Department of Obstetrics and Gynecology,
Juntendo University School of Medicine,
Tokyo 113, Japan

t b RER oA F 0 scoring 2 & 1) IEFETHRE, 2O 5 72012, MlaPE EWE 1< xh LA
1% L Offi2 D& Probe & Laser 40 tRIEHMIC & % flow cytometry (FCM) % FvTHEE L,
FEGL 2 HOEBAMEEIC L B SRR R & ERRGT L 72 o L FED RIS Proidium iodide (PI)

RV, EERIEDPEIC FITC-pea lectin 2/ L7,

(1) & MEFIZIFCM TRIBFTRETH > 72,

(2) HEOCSARERIC X ) EBES A PIEEMERII FCM 12 & 2 GE & IEH ST L Tz,
(3) HOBHMER & FCM 12 & » TR 6 N7 RIS RERDRRIIHE R LB 2R L7z (r =0.98,

P <0.001).

P b &) FCM (3 #ESREERIC & 2 BEEITHAN, £ ) 2 < DK T 2 KBS scoring § 5 2 & A¥ATHE

ThY, BALHETHLZ L fmL,

(Jpn. J. Fertil. Steril., 35 (2), 258-262, 1990)

w B

WHILEMIORE 705U F & ZAET B 7211, BRE
LT DH 5 ZHEREMER (capacitation) Y2 & 5| & §5i
WTHERBMELTH % £E KB (acrosome
reaction) >3 T b T 6 W EINT W3S,
L7225 T, RERRORELZMS Z LT D
quality, # L TZKEREXHEM T 2 L TEELZ LT
H 5. HEk, B izt MEFORMERIBOHE E I fluor-
esceinated lectin & supravital stain T& % bisben-
zimide, Hoechst 33258 12 & % 2 \E&Yyufaik % /T
W, BEFHMSETEET A R R ERE LT E
AW, Z DHEMERIEHSF D scoring I[ZB L T, #¢5H

WEEIC X B ERIEN L ) ICHI P EWE 2 xt L
BB % L OfE 2 D& Probe & Laser 436l
EHMNIZ & B flow cytometry (FCM) 2 H L, FCM
A b RIS+ scoring I2BWT, & D IFHE,
B ML HiEE ) /G 2RET L7,

WNERE LU HE

HFEC X ) 15 54172 donor ¥5ik % 30—60 4 EiE
ICHRE L Tl b S e, WL LU A ER L KT
DS o#la s 2 BrE T 27201240 % & 80 %D
Percoll density gradient @ Percoll 2 J&i% (Percoll,
Phaemacia Fine Chemicals) CE&E % L L T
AFFFRICHE L7 48 IR (3 3 mg/ml HSA (Sigma)



FH 244 H1H &

ZEUKTR#KR (HEPES 480mg/dl, HANKS
960mg/dl, NaHCOs 100mg/dl: PH7.4) # H\W\ T
30X 10°sperm/ml IZFHEE L 72, FEIRKS T (2004 &

< DIRTZ L CIER, % 72 FARPOKS 113 the
divalent cation ionophore, A23187 (Sigma) % F
WTRERISZFRL L TIER Lo, STk
PIRARBBD F A4 % TEME ISR 3 2 12 I3FERKE T %
HIE, 216 & RIRRSHE T scoring & D BRhT 2
VEDH B 728, F ¥ %E 1212 Proidium iodide (PI)
(Sigma) Z Hiw7z, bbbt MEF % 10 ug/ml PI
ES5IA4rFa—2a3 L, FD%A0Y%
polyvinylpyrrolidone40-PBS LIz J&##, 600g, 54>
flal L CIEMEA PL ZRE L2, 26T 2 100
% T8/ —)NT 30 srfElEE %, fluorescein isoth-
iocyanate (FITC) m# F a3 % 21}72 lectin, FITC-
PSA (Pisum sativum agglutinin) (Vector) # >
KRS DHEZRIT 72, Thbbx s /) —)LIEH

FITC-PSA O, R AR(—)
(Pisum sativum agglutinin) P

I—— neg:---+* AR(+)

X1 E METFIEED PI & FITC-PSA D#5EAERL.
posi: positive, neg: negative, AR: acrosome
reaction

A B

10° 10*
1

Ssc
10
1

10!

10°

Fsc 100 100 102 00 10t

X2 EMEFHOFCM Fv bFER(A) LZD cytogram
(B).

il (259) 19

EINHKE T2 FITC-PSA % 10 s s34, 2
D&IEFES FITC-PSA % PBS Titifbpd: L, ik
D—EBITHENFABSE & FV 72 b, $72—853 FCM
(BECTON DICKINSON, FAC star) iz & 2 HiET
LB F D scoring 2177, lHIC L - THES
P72 % Lo et L7z,

w R

X 13k METIESED P & FITC-PSA I2 & h it
BRI NBIMUERL T Zg PI (3 fluorescent
DNA-binding dye TFEREZ I & 1) N6 FHla
REAESICERBL, I*JﬁIW)*‘/*G’) DNA t#A43 5. L
72755 T PI e aba RS 1 0VEIKs 1, PI Yetaba ks
FHHEE T TH 5. FITC-PSA (3K T RIENEY
HIHAET 5 glycoconjugate & #4735, BEK IS

[X13 PIyufa,
cytogram D#Ed A PI O & ¥654FE T a ¢ PI fg
¥, bA*PLEEMERT (A). #OLSEMEEE R .
intensive red # 3 L T\ 245 7% PI BB1EE T (R

FI, B).
A
g (o}
£
z
2 a b
: ,
100 10t 102 10°  10°
FITC
X 4 FITC Yfa,

hystogram O #&#lA FITC % 58EE, HihhhHl
Ra%k., a & b A FITC fetss 1, c 2 FITC itk
BT (A)., BRVMEEE  AE#HDAFITC
PSA k#54 L7 FITC IetEds+ (REN, B).
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BT 2 A ME b RS A, B L R ARNE
PhsicH 2 L, FITC-PSA X #5473 5 KN EYHY
TEAE L7\ 728 FITC-PSA 755483 FITC 2tz
RY. —HERERISEREZ L Tuwi i3 kdn
KHAIFIET 572 FITC-PSA L #54 L, FITCF;
HERT.
X 213 FCM 2k 2 & METORMBFEREZRL T
3. ADZFD Ky MR, BAFD cytogram TH 5,
X313t MEF o PI §eta FCM cytogram (A)
L ZOR—HiED #RFEBEEESE (B) TH5. 15
%OKET (A, a) » PLBIEREf, T4HbE
BT T 5. 8CEHMEE T T3 PLRERBITER 73
intensive red #3% L T\» 5 (B). #XEHEEEIC L 5
80—

% Reacted sperm

[ | I

0 10 20 30 40 50 60

Fluorescence microscopy
% Reacted sperm
K5 FCM & #¥Eamssic & 5 R —RiED LR IuH
T scoring CRAERISFAESR) L, WHICH
EaEOME#2RH 5 (Y =0.2715X +1.0667,
r=0.98, P<0.001).

10*

a

10°

Pl

10"
]

10°

K6 Pliefadr FITCHMAICE S 2 EBHEREERED
cytogram, a#*PIFEMEMET, b & c A PLEEMERL
ARBCHE 1.

E b RO F & flow cytometry HAGEL3E 35%2%

BErco Pl bptE®RIZ FCM (2 & 2 it & IEH IS
WAL Tz,

X4lik MEFDOFITCHTH S, AN FCM
histogram T F & 4854 FITC-PSA L& LTw
ZeWHIEREE (@), FEAFDA FITC-PSA LRA L
T A HHiERE (b), e FITC-PSA t#A&L
T AHIIEEE(C) 2T b5 8 FREEH FITC
ICefs S T W2 WHEIERE (a) L ARE#HD A FITC
e ST A HIERE (b)) 2RI T,
ZDRMBISFRRAERIT 48 % TH -T2,

FARPBFAERRIT D T EOLBABSR I & 5 RMAK
JikE T scoring DR & FCM 12 & ) #5657z mft &
% Mo Lo RT3 5 o & 5 sl & IR
IV Z R L7,

X 6 (3 PI etk FITC defaic & 2 2 dAOLT AT
o cytogram T& 5. Plifetafaett, FITC EEEo#
fafe (b, ) AAEMAE T CHEREMEFRKISE B C
LTWaHEFTHS.

K726 L RI—RIEDBENFABREHTH 5,

z =

fesk, [E, EPIFEOSTIIB W TR YT
B % F2E 3 5 72D I IISABGR IR D L DT H
S L LIEFHEORSE LWREIC L ) SR
$5IZHR - TR B EAR%EE TdH 5 FCMPH RS
N7 3E4E FCM U2 2 7 ah— itk Y ofila T
NRBE HFE - T, V) o SBROEREHUR 2 b
& L i R O T CTlis < I LT W» 55,
—J, FCM % Fi\v~ TRl 2 OFEIRR I 81T 2 FE I
DNA ®I2OWTORE LEAICAT b TR 5101,
FCM I2 & % DNA &#FoIeH 12 2 1L Hofl, Fik
TIEREZMIC DRI ENTW 5, §7%bH FCM 2 H
WAL MRS DNA B Z2HIETHZ LD
BN BEE S L 89 b, EREFDHMM

7 X6 &Rk &M sEEE | AdPLikA,
B#s FITC e,




P 24F4A1H

P HRE TR REDSEHME R B IEE D2, 1B
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T3, BERIDREDEEIIEFREOHEWD
FUEDHWICL D, Lioh>TRIERNEYHIcEE
IZHAEL T3 lectin dL £ 79— L #4325 FITC-
PSA 3 RAERKICOHEICHME % 5. 72 FCM L
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HIBEEIRT L 2FIH LT, FCM 12 & 5 %6 s
RIEDHNT ATV, Lo LA FORER D
% -l 9 5 729D I (IFERKE T 2 B L2 FiuE e &
ZWw, TORHIRKRRBERP SFEHIN T
Hoechst 33258 ?»fX ) 12 FCM L —H—dJiitg L~
IR FITC LRk GEL ~LTh Y, Lrb Ry
STREEE L B, overlap PHEE Ao kD oD
HMAEDLEEITL S 2 LITE VRS TR %
HEIZ L7z, 3 7% 5 Hoechst 33258 12ft ) PI % f
ML, Pl FITC? 2 E&EXPMAELITLIIET
TG T LSBT & OHIE & RIER LD H E %
FCM TRIFEICATZ 5 C L 2 JRE & L7z, A BNk
ELTIARDL —H—%EH L2720, MiEKEED
[l Lae T 2 BB £ I1T 2 - 7205, A%,
kSR DR 2 ENATTD 2 BEfetars K HL —
W—, B, 7407 =22 TEDMA
BhEENLI S EICEDEEE Y, X5
LEBONG A= =D AR LB EEZ S
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BRITHA, &) 2L 0812 KB scoring T5 2
EASVIRET, &0 EREARRSSREICELNS S L
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Pk & ) FCM I3 &K isks 7 scoring 12/ F
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Masaru Fukuda, Ryoichiro Miyazaki,
Hiroyuki Takeuchi,
Satoshi Ito and Michio Takada

Department of Obstetrics and Gynecology,
Juntendo University School of Medicine,
Tokyo 113, Japan

The flow cytometry (FCM) with various fluores-
cent probes and laser spectroscopic measuring tech-
niques with a high affinity to specific substances
within the cells was used in scoring of the acrosome
reaction (AR) of human sperm to determine if it
will serve as a more accurate, faster and simpler
method. Proidium iodide (PI), a substance which
binds with DNA, was used in the detection of the
nonviabillty of the sperm.

AAGEL2EE 35825

FITC-PSA was used to detect acrosome reacted
sperm. The results obtained by FCM and those
obtained by fluorescence microscopy were compar-
ed. (1) It was possible to detect human sperm by
FCM. (2) The percentage of PI labeled sperm deter-
mined by FCM was closed to those obtained by
fluorescence microscopy. (3) Comparison of AR
scoring in 10 sperm suspensions, determined by
FCM and fluorescence microscopy showed that
these methods gave very similar results (r=0.98,
P<0.001).

Objective scoring of more sperm was possible by
FCM than by fluorescence microscopy, and FCM is
useful as a simple method for the analysis sperm
AR.

(524F : 1989 4 8 A 24 H)
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Fine Structure of Asthenozoospermia in Infertile Men
5. Fine Structure of Sperm and Germ Cells
in Pyospermia and in Fertile Men
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W FHNIE P O RNTHRIEZ 2 L 72 SEEFIOR T, WP alan s+ BEL, 3> to—n ek
LTIERHE 10 BT REBZBE L2, BWEHEORETITIZ, 21 L4 7400, % BHmha,
T b MR, T EEUEBMIRL LA LN, BTORKIBOBHRE, BOMRSL BRI +
2 DEN, BHEMOIEEE) KELLDTH-7%2. 2D &) il THFOESIE KRBT 2 722

RN, WEFRERBRSIC 51T 5 b s R S 0,

EHRETREBOBERY (3 TH 28.9 %I1CA 6N, FORNEIFEICHBIEDKIE L BETH -7,
BIOROBERE LIS, COL)LREVREDEFIRI 572888, 714 = 7RSO,

MO EREICKIEND L EZ b,

(Jpn. J. Fertil. Steril., 35 (2), 263-268, 1990)

#® E

BRAEHIE & 3R I —E &L Lo | mEkss 3]
T HIRMEE S LYY, K5 ESIELH & LT 24
HECEPLBIMUEDFERNO—2EE 2 5N T
WA, IRIETEREO#S e P I2i3 A Bk & 2512 immatur-
egermcell 2 BT 2EHFH LN T W 555, 4
B3 Z 1 o5 DR I R T 2 i o) kR 5 % 8
FL, WBAEIMERT & OBEEIc O W TEE LI
AT AT\,

—HZ DL LMEFD control & LTIF#E (IF5
HEH LHERITRIER) BToBMEgEREICOWL

THBETILEMEH 245, 25 LifE T
SHMEIIFRER SN 2 TAEIIEEE 10 4
DEFEBEL, BEMROEARUVANE L X IZD
WTHE L2 THRET 5.,

MR Hik

CHE TR L 7oK T4 1E 40 B D1, ks e
HIZ6EBN, ZDOND 3 BICEHNRE LT - 72,
LTI s 3 BOESAREREIC BT 2651 R
ZEANCOWTEEY. AEF 1 (3 30 7%, ALEHIRE 7 4.
¥ F IR B 24X10%/ml, #5183 34 %, & & ke
(SMEI) 12.5, WBC 14—15/hpf semen. #Eff 2
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fig. 1 Step 3 spermatid. Two nuclei share common fig. 3 Sertoli cell in semen. Characteristic of Sertoli
acrosome (arrow), cell, lipid droplet, long mitochondria and mi-
crofilament, are observed.

fig. 2 Abnormal sperm tail. In this picture, short fig. 4 Polymorphonuclear cells contain sperm head
middle piece, absence of central microtubules (arrow) and sperm tail (star mark).
and thickened fibrous sheath (arrow) are seen.
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fig. 7 Spermatozoal middle piece (horizonatal pictur-
e) of fertile men.

fig. 5 Secondary spermatocyte (arrow) in semen.
Homogeneous chromatin, concentrically arran-
ged ER around the nucleus are characteristic of
secondary spermatocyte.

R

fig. 8 Spermatozoal principal piece (horizontal piece)
of fertile men. Fibrous sheath thickened slight-
ly.

1 31 i, ANATHAR 4 4. K5 TIREE 68X 10%/ml, ¥5T
SEEER 6 %, EBEE 1.5, WBC 20— 25/hpf semen,
RER 3 (3 30 ik, AL 4 4, W TIREE 42 X108/
ml, ¥§-FEdhE 24 %, EHRE 11.1, WBC 14—15/
hpf semen, Z 415 3FEFIDER PRI E <L v M2
ERLLY, EBEMMBEEZMATLL. EEH 0% (F
%A LKSHEAT RIE % volunteer 10 &) D+ 1
FIFRIC L CESHMMEE 2 fifT L 72,

® R

EF 1 ORI 12 3 fig. 1D = & < sper-
miogenesis ? step 3 IZAH4F 3 early spermatid( 2

fig. 6 Detached acrosome, axonemal and periax- i@ D acrosome 2B L TWA)OHIRE R, B
onemal structural abnormality are seen. F O Tl fig. 20T &< 9+ 2mELIL (R

HHIE O RIEBE], HOBHIEDRE, 9+0),
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MR DN 2 ¥ OFRFRAR H 7z, BICKH#lzD
nursing cell ¥ 3 5 9 X & Sertoli il (fig. 3) D
HMFEFTRAZEDL, ZOMEFICHRIT S Sertoli, ¥
MR RORE S F U spermatogensis (27 1) DFEEDS
AETWB I L TFRENLGER 2 DREERT TS,
RO E AT sMlaD ek, W TEBEAVE
WEHPLREIN TV AN L X2 EPELNL
(fig. 4). SNHERAMIRIFETERREL T 51
THHPEPBECRFEZ2ET 5D, ZOEFNE
SRR C 0 L) R RIIBEFICERA SN, iE

fig. 9 Missing No. 5 doublet mictotubules and extra
two doublet microtubules (lower picture). Miss-
ing central microtubules and thickened fibrous
theath (upper picture).

1E % 2 IR HERE 5 DR T 55 O g

HAME2EE 35%2%

5] 3 TII¥E % chromatin 23 58 & 2D EBEIC
Ik (2 ER A § 2 L E DR D 7T 6 2 RKEEER
fa kBB HlE R 2 L 72 40iE Tl o B A
2L A LN (fig.5), WTORMRTIIEDOBRHERYE.
ROk, 9+ 2/Enilh, RHEMOIEEL £H*
Rohrz (fig. 6).

VI E#$BIET 5 L, ARBEE L7 RKERIE DRI
hoo#laRE & LT3, Sertoli #iifiE, 2 kA5 RHHN,
LK T, BOBHERESCREOBERY 2
B KT, BT2aLEEMEL R LNk,

KRICEFHE L0 ZOR T 653 H =B L HRE
table 112/RY., &FIFH 65 T >0 F R
Wi 2 8% L7, control & LT fig. 78 ICIEH &
BEbhh s hEE R ERoORMHEEZ L2 BE
MROEL LN, fig 9Nk I %9+ 2/&EICBIT
3 —EAHE DO RIBROEE], A OBERE D /KIE
TH ), B WEHE O KIBOEI&H £ % - 72 (table
1), SNHOREFMROENAIBELIEFD
15.1%—39.5% & HIEGI B IC B4 - 7205, P
28.9+7.8 % (mean+SD) D¥EFIZ LILDEEHE
g®Inr,

zZ B

B EEME DRI ICIRTT L TV B0 b 215
TEDRRND—2 & LT, HTORMEEREYH
N, #~= i immotile cilia syndrome®, #§FRZ#H
AR AL, REMEOH®, HREETED, £
L RAETFIE, SRR ALY e LI DWW THELT
272, CHHDOREIFE FPTIIRALELI L2
nh, REMFLETOBEERE NGNS
CIBBEIEMESEED N, BT b 227 ) BEBk kg iE
RETHDIEEZ LIS,

— R FEREENRRNVN L2 LTEHES

Table. 1 Incidence of abnormalities in the sperm of fertile men

observed normal abnormal microtubules
case sperm form (%) form(%) missing extra 9+ 0
1 62 48(77.4%) 14(22.6%) 13 1 0
2 81 49(60.5) 32(39.5) 26 4 2
3 64 42(65.6) 22(34.4) 17 3 2
4 53 45(84.8) 8(15.1) 7 0 1
5 85 63(74.1) 22(25.9) 16 3 3
6 65 44(67.7) 21(32.3) 20 1 0
7 ik 49(63.6) 28(36.4) — = =
3 54 37(68.5) 17¢31.5) = = —
9 52 42(80.8) 10(19.2) - = -
10 60 43(71.7) 17(28.3) = - =
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TEDWBRITL ) RERREE B b B A, bzt
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RETH D, RICEN LTz bz R
L7z, TG DOREMIEIE 100 0K F & 72 ) LT
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ED LT RABENHETEK (spermiogenesis)
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Fine structure of asthenozoospermia
in infertile men
5. Fine structure of sperm
and germ cells in pyospermia
and in fertile men

Kazuhiro Satoh, Seiichi Orikasa,
Ikuo Maehara, Sigeaki Satoh,
Masaru Takahashi and Masayoshi Hiramatsu

Department of Urology,
Tohoku University School of Medicine,
Miyagi 980, Japan

Fine structures of sperm and germ cells in severe
pyospermia cases in infertile men were studied. In
the semen, sperm with decondensed nuclei and
malformed tails, early spermatid, secondary sper-
matocyte and even Sertoli cells were observed. The
mechanism why these cells appeared in the severe
pyospermia and the relationship of these cells and
sperm motility was discussed.

Then, sperm of 10 fertile men were analyzed for
axonemal abnormalities by TEM. In the
quantitative analyses, 28.9%+7.8% abnormal
axonemes were observed. Most of them were miss-
ing some doublet microtubules and/or extra peri-
heral microtubules.

The presence of these abnormalities in fertile
men indicated that they were part of a normal
process of axonemal instability.

(ZA4+ 198949 A 12 H)



4
i
3

¥ m
w
<
(%,‘
.\._v(x&
oo
it
S

RS FATREIC BT 5
Sertoli #iig D E BRIFFZE

A Quantitative Study of Sertoli Cells
in Idiopathic Infertile Males
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FERIESS 7 AEHIE 26 TEMIC B W T, WBRAMIEA L ) Sertoli #ilanEBILZ KA, %72, 200
FERE, FREDFAMEICREI L SN2, WWFRIZAL(FSH, LH o F5., FSH/LH o 15§,
TAMRATOY/LH OETE), RUBEARR L OBMRERET L2, 1) 1 BSR4 ) o
Sertoli #la%id 16.2+10.8 T#H -7, 2) Sertoli #ifaiz FSH, LH » 5§, FSH/LH o k5., Leydig
HilgoR e & I L7z, 3) Sertoli #AGIIMEHIEEEE A 10 um LI 7 2 L FA X 15 L7,

Db &0, R RS T AEREIC A 6 112 WAL Sertoli MDA A5 L T 2 Bk

RS Nl

(Jpn. J. Fertil. Steril., 35 (2), 269-272, 1990)
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DEAL, T%bbH FSH, LH @ FH-13, kiR
RLEZHLNTWAY, LHIZELTIZ, R MRF
2 2 & - T, feed back control % N T Wb
EDRILNT B, FRRES T AMEE T2 Leydig #
REDBEREIR T sty STV 52, —J FSH o feed
back control IZ2WWTiZWF L HFELI N T W7\
2, FEHHE N Sertoli HIREAHEHE N DR F (5 2
FRTB ) LEHICEFDSWTEEICEE L RE
EFRLTWREEZLNATWSSS, Lo L, Rk
FBFAIEAEIC B TIZZ DN WERIZE{LE Sertoli
Mg & DRBIMRIZL T L L PRFETIZ 2\, 2 THR
SRR T ANERE DK B AR AT B4 & Sertoli #
fanEg&ibt A, WFEIFFrobEy, FXFX

70 AAERU, KERARPTR & OB ERE L2z,
MNERU K&

HEFD 62 4F- 3 A HHBH0 63 4E 2 A £ T 1 £/,
LEERESN R 2 2 LB RES T MEE L 23 h
7226 1% xR & L7z, BHEOKKIT Table 1 IR
WY TH B, Charny® D HFEEICHE L, AF# L 1) £
24TV, FREGREHIE 51 Carnoy #RIC TREIER, B
K, X7 4 A, 4 pm (CHEY) L724%, HE Yufa
T LESHIC TEIEE L7, 285D Sertoli #Hla sk %
RHRIL, 1 RSHIE ITE 24 72 ) DI Sertoli ¥lladk %
Bl L7 MZT, HBgEDEI2>f 70—
% — (Nikon #IfEdEAR L > X 2) TEHAl, Leydig #H
f2iZ2WT b ZoWMDF EE M Lz, Wi LH,
FSH, 7 X F 270 AEIZ2FIcB W TH% 1 iC
BRILL, ALBASA A7 I ANLSKRS b)) —XI2T RIA
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Table. 1 &t G5

Sertoliffiig ) & B AT
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Table. 3 #Fi-¥7 £x —% — & Sertoliffifie £

T FRRHEY) (AT 26141 om e ESertoligi K/ LRSI i
ZHG T * 1541 Testosterone/LH
MERS (i 115 <30 10.2+8.2 (n=14)
i b 23.7~44.5i% (14432.0) =30 23.249.5 (n=12)
AT AT 0~13% (*1444.3) | FSH/LH
* KRR AT 3 1L oy VYR (it 2 1 21.8£9.6 (n=14), X
1.0% 107 /mebL ¥ z ] 9.7+8.5 (n=12)"
Leydigfle g i
Table. 2 L /L & i & Sertolifillie £ A L 24.9+9.9 (n=28)
I H 1) SertolisliNa £ "'l*ﬁﬁﬁﬂl’égzlﬂflfi! SRR 15.7+8.5 {n —12)] **] A
ML FSH ' F L5 3.744.6 (n=5)"
<22meU/ml 20.7+9.4 (n=16), e p<0.01 = p<0.05
=22meU/ml 9.14+9.4 (n=10)"
fuifLH | 3 i
<20meU/mé 22.2+9.7 (n=13) tubular
=20meU /mt 10.3+8.7 (n=15) = "y
i i Testosterone 1 .
<500ng/dl 16.3+9.3 (n=15)
=500ng/dl 16.1£13.2(n=11) | 254
N + p<0.01 .
THifkEEIC X D RE L. 04 o 0 BlaRuse” o oo s g

® R

SHEI L 7oA T (3 1 REBIC D & 15~139, )
71 Th 72, 1 KEHIEWE 472 ) o Sertoli fila iz
16.2+10.8 (0 ~43.3) TH-7, FSH(32 ~11.7
mlIU/ml GE# i 2 ~22), LH 13 2.8~72.3 mIU/ml
(6.5~34.5) ¥ A b X F v »(3225~905 ng/dl
(250~880) T# - 72, FEHIEEENDE S (38 bW
SO E & FOWHIEREDE S L L7zh%,1.8~47.1
um, P 7.7£7.0 um TH - 72, Leydig Hilai3 5
nze L 8 {7, Rosodiin 12 5, FZ IS5 FITH -
pil

Sertoli e & FSH & OBE T3, FSH IE # &b
WOBEE, 1 K415 T E 2 72 ) @ Sertoli #H iz £
20.7+9.4, FSH SfEBETI3 9.1£9.4 L HRLEN
stz (Table 2),

FZ b RT Bl DORERTIE, Sertoli fiiaf &
FZ2 bRF O AEEDEICIT—ENBRIIED LN
7t/ -7z (Table 2).

F 2 k25 v »/LH (3 Leydig flaniEREF KT
FELEZ 5N TEN, BRESFAIEECEW
TIZFDREOHETIZHENT, ZOEIMET TS L
EZZHNTWEH, ARIOBEICBWTIZT A PR
5o > /LH O FIZ#EAT Sertoli #Biak b § 2

0 10 20 40

Wall thickness (um)

Fig. 1 AEHIEEEE & 1 KHIETITE 24 72 V) D Sertoli
H R £

Z ehEH LNz, (Table 3).

RS - AERE T3 FSH o ER-2° LH o k5
IN YRR D OB HETHY,FSH,LH & B
WCIEEFHMNICHE £ 2548 TYH RIA ZHifREICL )
HIE L7EBEHAI T FSH/LH 251 282 5 L A5 R
REDPDPL N EITLTWE I ENFENEINEY 5
MOMETCH FSH/LH 7% 1 £ifiogEs 1 UL EOBEE
T3, Sertoli #ilafkICH B L ZH5RSH L7z (Table
3).

Leydig $Hian M HNEE & Dkt Tld Leydig #Hllubg
Mo E s 2e 1T ¥, Sertoli MHIE TR L T2
(Table 3).

Sertoli #la%k & FEHIEBEE & D BIR TIIRGHIE BE
A310 pm Z#EZ % &, Sertoli ffgiiZ & A YiHKL
Twi2 (Fig. 1).

z B

Sertoli HUEDBEREHTHA & H* 1T 7 B IE A, IE T
FFrFhrESAED 2> Fr—ILIZBIT S Sertoli #HiE
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DRTREIDEEUNLELBDOLNTET WS,
bbb, Sertoli #HlZ(Z inhibin Z£ % 53 L T FEfR
? FSH 4342 #F L feed back control % #1149, %
PAERMIZB W TIE paracrine ¥ 2 L Leydig
Mg & F R AR 278 L TS0 J887 2 17
SDTWVRNEEINT VB BHREEEFAMHEICBWT
&, TFFFaE M D RO LNL I EhH
D, ZDOLERAKEMEREDRE LHET 22 &
JIES<E HNT 3D, LH ORERIETH 2 Leydig #H
BN TIIHEA 5212 & ) 3 T RSB F i
BEOMBIZBIT 220 T FloE e
DEMFE I HE SN TV 5, Ly LE#HERND Sertoli
Mg I F b o EUfE L DRMRIZ DOV TIZZ DOk
REAE T 2 #EWI 3~ 2 45 (3 2\ a2 Sertoli g & o' K
Fe EMEEDRERIZOW T ERM KT 2 L2
HiZA L%,

1 A5 TE 24 72 1) o Sertoli #Hfa%k X L T3,
Rowely 52k ), IE¥EBKATI10+0.3, Jarrow
SMZE D EFEBATI7+ 1, Vasectomy % Tl
10+ 1EDMEHH 2%, RS FAEREICE L
TIZRE D%, —Mi9Izi3, Skakkebaek &'
AEHIRL/ Sertoli MRS IEENIGREY L2k
12, SEOBHEREEIBDLNL LI ICAbET
(3 Sertoli MIIEEIIANETH B L EZ LN TER, L
LR RER T AMEEICB T LI LITEYAS 21
PRD LN, TEICH L THlaR 22 2 &%
TR 2 RD I L LMTII V., Sk %
REFNZ B TUIRE L L 72 % o 728 4k
& LTH 22854, Sertoli Milakr—ETH 2 & 1
22 v, AEOR % OBRETTIE, M7 FSH 1,
LH &, FSH/LH o k5., Leydig flan X inZs ot
FEVET T AR I B & SN AI5HE = OREFTI,
L DMELRE ZRTEETIZ, B 5 512 Sertoli ¥
HEB A LT re, FBRERFAMEEICB T2 W
SRR LD R & LT, fE3k Sertoli #ian
BB T, ST DOIEE L B OHEALIC & 2458
W paracrine D R E S HvE 2 LT & 7244, 4|
DFERL, ERD—2 L LT & 512 Sertoli #lazkn
WLLTRET 2D EELNL, F B HSREE
EIIRERMES T AT BE ORE I BT 258 7 i
RO—=>2TH N, ANEIZHIT BHEHEFEED K
TREAD—2>TH B LHEZ LN T\ 550, AEOK
FFCHEHIE EER 10 wm LIN D343, Sertoli il
BAETH Y, BEOIEENFEE & Sertoli ¥Hla % & (3
LY LY L2 > 72, LA L 10 g mL o fRE
DEETIIHEHE MO Sertoli HIAZIHIZE A K il L
THY, KEHIEEEDEIE I3 Sertoli Mgz L CEA
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A quantitative study of Sertoli cells
in idiopathic infertile males
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Tatsuya Nagai, Hidenori Takaba,
Masanori Yamamoto and Koji Miyake

Department of Urology, Nagoya University,
School of Medicine
Nagoya 464, Japan (Director: Prof. Miyake)

We perfomed a quantitative study of Sertoli cells
in twentysix cases of idiopathic infertile males.
And the relations of the Sertoli cell number to
endocrinological disorders such as elevation of
serum LH and FSH, the changes in FSH/LH ratio
and testosterone LH ratio, and to other findings of

HAESE 355825

testicular biopsy specimens were also investigated.
The results were as follows. 1. The mean Sertoli
cell number per tubular section was 16.2410.8. 2.
The mean Sertoli cell number decreased with the
elevation of serum LH, serum FSH, FSH LH ratio,
and increase of Leydig cell number. 3. Sertoli cells
were disappeared in the seminiferous tubules of
which the wall thickness were more than 10
micrometer. It was revealed that the decrease of
Sertoli cell number might be obligated to the end-
crinological disorders which were seen in idiopathic
infertile males.
(Z24+ : 1989 4£ 11 H 25 HF#E)
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Cystic Dilatation of the Seminal Vesicles
Associated with Polycystic Disease of the Kidney
and Partial Retrograde Ejaculation: a case report

BRI RIERE R SR (BB DRI {2)

=K S ey £2 &l 73
Akira TOSAKA Akira YAMAZAKI Akira INASAKI
ik '

Makoto HIROKAWA

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

iR (& RTHE)

G
Kazuhiko MATUSHITA

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

HAEER Rk #RXR)

WA K R
Shigeo ASAKURA

Asakura Clinic, Fujisawa 251, Japan

FBFABEICR S NHBIRIRED 1 FlE2HRE T 5, WEFIREIEE & BorsThstE 24
L Twre, 27 M, EFRISREER 4 FERONME, ERNEFEERTELERE L IZFEETH 72,
M7 2 b RFwr, LH FSH (2 E#HE. HERE CIIRREI DA, POZHTHETH -2, 4t
FERDR AT 2. 94X 10MANKE T 2 B 7. BMERE TII=AKICHEKRLARED 2327,
MDA ERERERE R T I3 IRITIETR LA L 400R L 2RI K 2 38072, BB % A0 L o655
PERILBRIED RS (IA4FB 15 FIH TH 2. WATHSHE 2 £ FlIZ BBRFIDIIDO T TH - 72, FEIK
SRAE & BN E DBIMR IR H N IZAH LD ) 2 L%, BERFITIE, BRIZA LN H» - 7275
WBEOTERILE, WRIE D DAL, MATHESHE 2 & 5 H#EEE L T, achalasia % Hirshsprung 712 & &
N5 L&) eHREESFAET A AREDE 2 bk,

(Jpn. J. Fertil. Steril., 35 (2), 273-277, 1990)
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Table 1 Results of semen analysis and sperm counts

in urine after ejaculation. Semen analysis
was performed five times. Central values
were presented (range).

semen analysis median value (range)

semen volume 1.0me (0.5-1.6)

sperm concentration 16X 10°/me(5x10°-110x 10")
percent motile 4% (0-10)

eosin (+)sperm 75% (40-100)

normal sperm 84% (83-85)

sperm count in the urine 29400 (18000 38500)
after ejaculation

w F

el 'S X W OKGRDBERILIE & 757 S e
PERENZIY, L LRIz —ikICIIH T
MM TR,

FLEZD FATEOREE T, MG EIC KDL
EL7RE 2R, T X ST EsE A
L7 1IEFZBE Lo TRET 5.

iE Bl
BE2TE, B
Ei AL
TR ¢ BN PR E T 47 o L SITFECL
T3,

BEAEHE (HRCTNEZ &L

IR ¢ 1981 4E 11 A A5HE L7z gD 726, 1985
8 BRAFHIiERZRZ LI L I A TR HEL IR
AN B3R TWARHNCEE ZALOH TV
v, 1986 4E 2 A 26 H YRR R EZ2 L.

BIRE ¢ ML 125/70 mmHg, S8, ModB, BEHESICHE
HFEADLT G, EB2TRAMREEESICHNS, £
oKk E & (3/EFHR (1L OKRK orchidometer) T
134 3.8%X1.8%X1.9cm(14ml), £ 3.7X1.8X1.9cm
(15ml), BEEE (3 IE % TH b, KRR % 28D\,

W, RIS EEICHEMT S,

MARTR | SRR LA, Mg L, RREZ I
B R AH, Cor (1 EERTE) 5 130 ml/min. P.
S. P #Eitt 38 5 35 % (15 43), 80 % (120 47). ML
Fnrer ; LH6.2mlU/ml, FSH5.5mlU/ml, 7
Z h 27 B 4.31ng/ml, Ytk ; 46 XY.

FERESERREE | PRASHIEIH ICIRES R SN, WKIE
DI=AKICERL T2, BRIEKE CERKRT,
KT (1B REE D AT R & 3R 72,

KRS © Pl (5 [IFEST) TA B &, KA

HAE2EE 35%2%

Table 2 Cystic dilatation of the seminal vesicles associ-
ated with polycystic disease of the kidney ;
Profiles of 15 cases reported in Japan.

No. author vyearag chief complaint semen analysis

1 Nakajima® 1958 20 hematospermia oligozoospermia
9 Moriwaki? 1962 37 hematospermia oligozoospermia
3 Sakatoku® 1973 28 general fatigue

4 " n 28 infertility oligozoospermia
5 " 32 infertility azoospermia

6 " 139 rt-flank mass oligozoospermia
7 " n 49 rt-flank pain

8 Nakajima® 1977 62 hematuria

9 Ttou® 1982 32 infertility oligozoospermia
10 " n 30 infertility oligozoospermia
11 Iwasaki® 1986 35 infertility azoospermia

12 " n 31 infertility azoospermia

13 " 1 4] infertility azoospermia

14 Matuhasi” 198732 infertility azoospermia

15 Tosaka 27 infertility oligozoospermia

1.0 ml, ¥5-7iA 16 Ji/ml, SEHE TR 4% TH 5.
X 512, SHREIE % OB TR IEHE H 1) 2,94 X10°
fHoO¥EF %R 7z (Table. 1),

LA WAL L, FEHENICZEOERM
¥5 74l (late spermatid) L A& T %76 5745, MR
DENIE L ETRDH: (Fig. D).

WS Y R IIEL, MEIAK
DFERORZED R L TR L T 5, 2D
SR AL FRICR Su/e (Fig. 2).

B CTHREZBITL 225, HAlDFICUZE
Atk o AR bz (Fig. 3). EEFIRTE
R (IVP) T, WEHRICEEDEIEREIA LN
7z,

£ K

NG TRE, THEFIEZ MRS, WmANEOREE, HE
ISR EBDIEIRIIRE (3 2 L B TH]E SN T 5,
Rk T3 seminal vesicle obstruction®, dysplasic
vesicles®, seminal vosicle dilatation'?, ATl
FERENRIENDD, KSBENR B ITRAE 2, RPN E?,
FEIED L O S RN R LR 7 Y DB TR
H D, Bk, BWSIZINLDFREZ BT L
T, WRIEKIIEE PR L 2 RIBL T WS,

AP THOWMEL AL L, BT EZAHLE»Z
S ALN, BOHFLNKETHDL, 4LICAER
Bl & 15 FlOHMEH H 5" (Table 2). HHaH
TIIMENARE a2 ) Z L 272 <, T
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331 LI B 5N D 2 L5 B, kTR
FEL INLDEEENTMEREN 1 2EEZ LN
5.

15 FIDER A 12, 20 e 5 62 T, FH4ERD

13349 THH72,
EFIL, DIEIF (60 %) & £<, #aTFICK

Fig. 1 Testicular biopsy demonstrates almost normal
spermatogenesis (H. E.x170).

7

Fig. 2 A: A bilateral vasoseminal vesiculogram. blad-

B

der (arrow)

B: A schmatic drawing of cystic seminal vesi-
cles (a), dilatated deferential ampullas (b)
and narrow ejaculatory ducts (c).
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SAEAK 4 5 (27 %), MAFHERE 3 5] (20 %) TH 5.
30 MERITA T3, MAETEIE & MEAIRTE L 72 > T 5,
WMEFEIFLVITYE, PIEE EFRETIHIH £,
BEfEE 13 %H 12 % (92%) I TH 5.

WRATRICOWTElRDH 2 120 TAH B L, 4
FRE 7 5, MEXE5E 5 & 2FICRER 2 A5,
12 (A0 4FE ki (3 32 7% (20 —41 78) . FEHR R (3P
1.8ml (0.6— 4 ml), #FIEEEIZFH)5.4X10%/ml
(0 —28x10%/ml), {EENHEIZFH13.4% (0 —80
%) Th-otz. BERGITIIERHE TGS HAEAE
LTw7e, S RGN R VA, Kk
%L, \BHNIAFRDSED T TIET, Sk
RARBEEETH 5,

FRICIRILRIE T3, HRLBERTOEYINR
2Ah 5, MOEEIRKDOFROBEEZ K-> T
atonic |2 L, W{HIOREE R K L IET 5 (GE
7 14 (IR ERKEBO AHL0R) . S DIREIIIT AL
MFRIZAH SIS, WEEETBEALURE IC HE ERE
EEERT 2492, REHLBIORRLRED F 45
W L72h, REDL ) ZHIch b Bbib,

B EBR{Z T A & AL 725 AT TGRS & v ) iR EE (2
AFETHENHOLNT VT W, THOBHRIZONVT
Keiserman %'¥ (1974 4F) (2 new type of retrograde
ejaculation & L T ¥ 45 L T \» %, Campbell’s
Urology (5thed)'®I< partial retrograde ejaculation
EV ) BRTHRAEIN TV 5,

WATTEGHE DR K (2, TUR-P RRBANEIC & 2 HiSLig
bR NTR, TRIERE ) o SHIFREIC & 2 il as Bkt
DY, BERE= 2 — v/ 3F—, BRER (i
HERERD IR, Zc XL T W5, il s e
1255 EARPTIE, WERFEE SBEAL L I3BE
AN T, RERAMED L DA 2, W ED
PO AT ISR DA L2 s v S VL B
5, HEOITIE, BIREEBD SN LD -T2 B
DEERYLE, WRE DL, WiTHEHEL & 0%
F» HHEEEL T, BiED achalasia =, #i#55 Hirshs-

Fig. 3 CT scan shows bilateral polycystic kidney.
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prung JHICH 515 & ) TR FRELTFAET 5 FTREME:
bhbEEZHND,

TERBERILRIE (X, FWMAICHEAEDRETE S
BTEETH S, L RBOEEMTS TUR 2 & 24f
BEOYIRDIC X 0 AERICEI) L7z BlhsEds ShTn
5, /i LODEmEFIF o 1H) GER 13) 13, RES
T—TNTHETHRICEHREEZIR L2 25, ik
ST L 72, BIEIEDIIRVALNEZ L H Y,
Z DA N IXEEREE R & kA 5N Th 587
CRERY 11, 12, 14).

w B

1S BEFERILTEAE IS B AT SR O A S L7255
TAED 1 et Lie, BEREISEREZA0FL
Twiz,

(Faa#& 2 124720, (i & TH W 72 BUATER B 1 52
FURERIEFER IR SRR (S IRHMB L £ 7
AR XDE S (35 452 0] B AW IR S FHE 2 3t
F4 (1987412 H) T THELR)

X ™

1) B, BT — @ HSEEIRIENR 2 B, BILR
258, 491731, 1958

2) M #, REERER CKERBEICOWT &L
ICZDFFITHOWT, BRSEE, 5343, 1962

3) ARG, ML, ARERE, EEBR, b
FAER, FIL o ZRMERE 2 ALK
PR B & R E R IR ILRIC O W T, HHH
WIR, 35:12, 1973

4) husFIE, PR, BRI | KO BN L
R EL S EIED 1B, BWREEE, 68!
508, 1977

5) friske, MLz, EHEE, BIES, B F
B, NG 9, FMAHETS, FREEE, MEh,
E#CIE | OB E RO IEE S R T R E
D 25, BIRSEE, 73 : 1487, 1982

6) HF B RN, BIRIEE, A4ARM, KT
B=, MTHE | HERRIGRES L U205 HIC
DWT, HIRSEE, 791385, 1988

7) & K, R &, SRR, =W, R

FEB, A L 6L WETcArL

BEAE B L HERTIORIED 161, HWR

2%, 79 1564, 1988

Weintraub, C. M.: Transurethral drainage of

the seminal tract for obstruction, infection and

infertility, Brit. J. Urol., 52: 220, 1980

Marina, S.: Oligozoospermies of obstructive

cause, In Oligozoospermia, Recent Progress in

Andrology, Edited by Frajese, G., Hafez, ES.E.,

Conti, C. and Fabbrini, A., Ist ed., 285, Raven

Press, 1981

Colpi, G. M., Ballerini, G. and Zanollo, A.

8

~

9

N

10

~

BAESEE 35%2%

Ultrasonography of the seminal vesicles in
infertility, Prog. reprod. Biol. Med., 12: 124,
1985

11) AR, il B RECE SHBR HH
JEIE - RS BERR N OFICHREE AR ) SRS TRAE (IS B
WT, WRIEE, 6 1792, 1960

12) FthER C KETEIR LRI O SR, R, 28 113,
1974

13) Bernstein, J. and Gardner, K. D. Jr.. Renal
cystic disease and renal dysplasia, In
Campbell’s Urology, Edited by Walsh, P. C.,
Gittes, R. F., Perlmutter, A.D. and Stamey, T.
A., 5th ed., Vol. 2, 1760, W. B. Saunders Com-
pany, 1986

14) Keiserman, W. M., Dubin, L. and Amelar, R. D.:
A new type of retrograde ejaculation: Report
of three cases, Fertil. Steril., 19: 1071, 1974

15) Sherins, R. J. and Howards, S. S.: Male infer-
tility, In Campbell’s Urology, Edited by Walsh,
P. C, Gittes, R. F., Perlmutter, A. D. and
Stamey, T. A., 5th ed. Vol. 1, 640, W. B. Saun-
ders Company, 1986

16) iS5, ek, LHPHE B F, HH
FE I WAITHESHEO 5B, FEHWMR, 44 1031,
1982

17) fafEFH, AaFl, AiFile, B & T
&S, HAMESEE, 321619, 1987

Cystic dilatation of the seminal vesicles
associated with polycystic disease

of the kidney and partial
retrograde ejaculation: a case report

Akira Tosaka, Akira Yamazaki,
Akira Iwasaki and Makoto Hirokawa

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

Kazuhiko Matushita
Department of Pathology, Fujisawa City Hospital,
Shigeo Asakura
Asakura Clinic, Fujisawa 251, Japan
Reported was an infertile male aged 27 years who
had cystic dilatation of bilateral seminal vesicles,
polycystic disease of the kidney and partial retro-
grade ejaculation. He had been married for 4 years.

Bilateral testes had a size within normal limits and
testicular biopsy demonstrated almost normal sper-
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matogenesis. Plasma testoterone, LH and FSH
levels were normal. Semen analysis revealed
reduced semen volume and oligozoospermia.
Sperms were present in the urine after ejaculation
with median value of 2.94X10% Cystoscopy
revealed widely opened bladder neck. Vasoseminal
vesiculogram demonstrated cystic dilatation of
bilateral seminal vesicles and dilated deferential
ampullas. This is the 15th case of cystic dilatation
of the seminal vesicles associated with polycystic
diease of the kidney in Japan. No case with partial
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retrograde ejaculation has been reported. The rela-
tionship between cystic dilatation of the seminal
vesicles and polycystic disease of the kidney
remains unclear but both are frequently associated
togather. The present case had no residual urine,
but atonic seminal vesicles, wide opening of bladder
neck and partial retrograde ejaculation observed in
the case suggest neural dysfunction such as
achalasia of esophagus or Hirschsprung’s disease of
colon.

(A 198948 A 31 H)
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Pentose Phosphate Pathway Activity and Testosterone
Production in Rat Testis Treated Neonatally with Estrogen
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1st. Department of Obstetrics and Gynecology,
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TRELEREEL, <2 =294 2 NpEIEERARRIC YD L ) LEAENEREA T 20 2R L

7.

1) ¥HRERIL, 6 HMEZRE ELERHTHRICHED L.
2) Glucose-6-phosphate dehydrogenase (G6P-DH) {1413, 20 H## & ELER TH R ICHED

L7z,

3) BILERE, ELEHOT R MRAT o fHICE, MHHOSHBMTERZERALN LI -T2,
4) M#EA R T3 ELERICHE AR REEN A L,

(Jpn. J. Fertil. Steril., 35 (2), 278-284, 1990)
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HEbN LD 2 HEFIICHREL, TR TE
BRACIHD T A b R T 0 v EE L DREIZOWTR
L7,

5 of life with daily injections of 25xg of E.B

testis

washed with
KRBG (pH 7.4)

minced

washed with
KRBG

treated by ultrasonic waves (20KHz, 200W)

operated at a speed of
105.000xg for 50 minutes at 4°C

resi&ue superlnatant
2", 5 ADP-Sepharose 4B column

column size : 130mmXx10mm
flow rate : 22m&/h
fraction : 1.3m&2/tube
analysis

1. Protein contents

2. LDH activity

3. G6P-DH activity

4. 6 PG-DH activity

Experimental Procedure

1 Wistar-derived rats were treated between days

1 and 5 of life with daily injections of 25ug of
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RERF %

1) HH

Wistar 27 v b4 1 Hip & Y Estradiol—17
B(E;)25 ng/20 pl % 24 K141 5 HE K FiEgtL,
6 His, 14 Hip, 20 H#R, 45 HES, 60 HESOKSHE
2 EBRICHE L 7o, B S 12 BRGNS A&y A 2
NDOENTEREL, 21 HBEE T3 17y —2IiciE 1
PLicxf L 30C2 5 92 AdL, ZDRIZEETFLE
e, R 5 I OMBE T TR LRIz Z 0
HREPZAER BHIZNY =294 2 VO@EER
TdH 5 G6P-DH EHEQWEICHEH L2, 7R 25
O HIEDIDDIERIZ—80C TIRTEL 2. 8,
45 Hip, 60 HEMERII Y 7 2 LEH L 72,
2) BHEEROMMEESER (X1)

FiH (X KRBG (PH7.4) hCHariki®L, 5L
oI = B B &, [ KRBG H THEK L7z, fHF %
I0mM ANVA 7 bx¥ /) —), 5 mMEDTA 3 Na
&1 0.1M Tris-Hcl buffer PH 7.6 # %8
VB ot LSRN 2, FRIRE k% 20 KHz, 200 W
DS T 15H0D 3MFHELILE L2, DR,
BORERZMNE 2 2728, B/RBTHIEL, 145
DA > F =N EBWTTR -7, BFRLEE,
4°C, 105,000 g, 50 srfmaELC L, 36072 ki
% BPEIEMNe. 7 THLE L7z, & IR 2 RS B

E.B ik e L7z,
3)2’, 5’ADP-Sepharose 4 B2 X 2¥58 (X 1)
el Testosterone
mU/ml/g
300 _ Control L] Cantrel
BE:
BE: ng/g 30
. b 60
mg Testis R
1500 C Control 200 Sl
1000 E : 40
500 » 30
3 3 3
100 &
100 : 2]
50 H 10
0 0= 0
6 days 14days 20days 43days 60days 6 days 14days 20days 45days 60days 6days 14days 20days 45days B0days

The results represent the means = SEM. significant differences between
the control and treatment groups is indicated by asterisks

(* P <0.05,
X 2

* % P<0.02, ** % P<0.001)

G6P-DH activities, concentrations of testoster-

one and testis weights in control rats and those
treated with E,B between 1 and 5 days of age
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Table. 1 Testis weights in control rats and those treat-
ed with E2B between 1 and 5 days of age

Ny P—ZAHAL INEEETFRAPRATFOYOIR bV LT BB

BARESE 3B5%82%

Table. 3 Concentration of testosterone in control rats
and those treated with E-B between 1 and
5 days of age

Control 251g of E2B
6 days old 9.91£0.7 (n="7)N.S 8.43£0.45(n=4) { Control Estradiol
l4days old 38.9+1.2 (n=14) 19 95+0.6 (n=4) \ n=4 NS n=4
6 days old
20days old | 5x2.6 (n=24) " 41 6+1.1 (n=7) ‘ B 10.1£1.1 9.2+1.7
45days old | 1013.6+14.6(n=24) 31 7+39.8 (n=9) | n=4 NS n=4
: ‘ 14 days old
60days old | 1390.0+20. 0(n=11) 809 0£42.6(n=4) 10.1+1.0 9.0+3.9
Unit . mg | s i n=4 N.S n=5
The number of animals is 4 24 per group; means* e8] i 16.5+4.0 16.74+2.9
SEM are presented. The asterisks indicate statisti- ‘ = NS _—
cally significant differences between the control and | 45 days old 1 _ = ’ n—.)‘
R — | -  58.6%17.3 | 39.8+6.8
(*P <0.05, * + »P<0.001,N.S; no significant 60 days old | n=3 NS n=5
difference) ’ | 48.7+6.5 | 48.0+7.1 |
Unit : ng/g

Table. 2 G6P-DH activity in control rats and those
treated with E2B between 1 and 5 days of

age
Control Estradiol
= *okok =4
6 days old =i "
333.1+16.9 | 181.6%48.4
14 days old e " =
B 294.34+15.0 178.2+47.1
= =
20 days old =x Wi =
182.6£19.6 167.7£30.7
= * =4
45 days old | n=4 n_
| 178.0£8.7 136.5+48.4
= *% =4
(0 days old =g "
| 132.1+12.6 72.1£17.9

Unit : mU/mé/g

The results represent the means t SEM. significant differences
between the control and treatment groups is indicated by
asterisks (* P<0.05, *» *P<0.02+ +« «P<0.001, N. S :

no significant difference)

FEIAGERR IR L 72, B 2), 3)DiTRE
3T RTEE THERIMEL 7,
) EAEB LJUEBREEORE
(WEAR
Marison ®5E?ICH Lo EHIE L7,
(2) LDH &t
Hill ™ b o & HlE L7z,
(3) G6P-DH %14
Lshr-Waller ® F#ENC £ EZJIE L 72,
(4) 6PG-DH {14

Wolfson 6D FiEOC L& HIE L 7.
5) ¥ & FRTFarORlE?Y

The results represent the means+SEM

45-day-old control rat
estrogen injection %200
X400

45-day-old rat given

H.F 1 Histology of rat testis

Soph i MM IER T-*H 1000 dpm ik, =
—F )L THiH L7z, Chromatography (3 Sephadex
LH-20 (Pharmacia Uppsala, Sweden) # micro
column iZ 2 ml ¢4 L, System (I hexane: ben-
zene: MtOH (90 : 5 : 5) 2w/, 7TAFRAT 0
L OEBESEFRIRL, 201 /2 % BIEERIER
12,50 1,/ 212 T-*H % 1000 dpm #/n L assay 12
7z,

RERRER

FERER (1)

# 1 I3 ELERCBUERNOE HMORERE
RT. 6 HIDKHHR 2R E Z ORI EJLERT
BEICEDS LI,

2) G6P-DH ifitt: (£ 2)

# 2 (3 EJUERE L BILEREO & H I ORRICBT
2 G6P-DH iM% 771, 6 Hih, 14 HEE R T E L
ERELEROM /2 0EHE T2 RLA.20H
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Pentose phosphate pathway
activity and testosterone
production in rat testis treated
neonatally with estrogen

Ichiro Atobe

1st. Department of Obstetrics and Gynecology,
Toho University School of Medicine,
Tokyo 143, Japan

The role of postnatal pentose cycle activity in
sexual maturation was studied in male rats. Rats
were injected once daily with estradiol-178 (E,),
25¢ g, on days 1-5 of life, and killed on day 6, 14, 20,
45 and 60 of life. The weights of testes were
reduced. Pentose cycle activities were suppressed
by 50% on days 6 and 14 of life, compared to
controls, by hormone treatment, but testicular tes-
tosterone was unchanged at all ages studied. From
45 days of age onward, complete spermatogenesis
was established in control rats. In contrast, 45-day-
old estrogenized rats showed the tubules with
maturation arrest at the level of early spermatids
or pachytene spermatocytes. These data demon-
strate that the pentose phosphate pathway may be
important in providing ribose for DNA in the pri-
mary cellular proliferation, whereas the differentia-
tion from spermatogonia to leptotene spermatocyte
is not hormone-dependent.

(ZA+ 1 1989 4F 11 /3 24 H¥F#E)
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The Effects of Oxygen Toxicity on Early
Development of Mouse Embryo
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BERBED 7 RPIERE ISR TTHEZRFT T 5720, EEE (5%) BETE L UEEE (20
%, KRIH) BETTO:DHEREERTH b superoxide dismutase (SOD) 2L T, BikEIR
PO E THEEL, KDL LERP2E2,

1) SRR THEB ORI HIZ 1.3 % T, 2-cell block 2SBIT$ 2 & & SFER I Wi, (REE LR
TR TOMEMRIZ 28.4 % T, 2-cell block MERZNELAGED & M7z, SOD MIMERE KR FHi#% D
FRAEIEIZ 75 2 %L B LSS TH - 7,

2) —BETLEEE 20 %) ICHBRTIE, DIROER 2 EBEEE T Ciix-> T LA IR
AL T L 72,

3) SOD FIMEREFKIRE THEAEDREBFRIL, REEZNIC in vivo 7 &5 FUL L 72RO RE DR ICIZ R
37 \a7%, 2-cell block fRRENEA M 5N T v 2 EDTA ISR FIEE FREORRENRICHE~SE
BICEETH 72,

DUEDKRLY, BRFEEI -7 VMR RE ICEREL MIT I EPMLP L o1z, JOREE
3, & MEAZHREBEERICB W T OBEFEE? L OROE#EIVETH), ZHOHBDHIZ SOD

B RRE THRPISHTRETH 22 RL T3,

(Jpn. J. Fertil. Steril., 35 (2), 285-292, 1990)

F @

LA, PEEBEO—ERE Lt MM ZR IR
EOPRBRAIT e bNB LI IRE>TETWE, L
PLESFEIZL ESVHRZEZRELTY, 20
IR RIS L I3E 2T, KERDOERE
BEIZ B W TR I 10~30 B FRETH 5.,
TR RIMEEEA 2 ET 2D IIREETH 275,
invivo IZCBITARRBLEBRILBL->TWEHnn 1

D LT, BREEFRMFRENHFEEEZ DT YK
TH»9.

WEFLEEIR ) in vitro ¥5# 34 L QLS N2
DT, 79, Y0, 7900 YRS ik
B, PTRY, F .y b ANARZ DT 5 PEEIC
BT stage specific ZREBOEIEHH ST
%.Invivo TIIMEZL K EITT 2 TN HDREFH*
invitro T ) £ S ET L WERIIAHETH S, £
NEREZEZ 5L, BREBOBICHMEEI KM L T



46 (286) -7 ZARFAEICE 2 DBET VHINDOHE HAE4s 3B5%2%
#1 WEB XUSOD ? 2-cell block bRz
0, SOD? No. of No. of embryos obtained
concentration concentration embryos® 2-cell (%) 4-cell (%) 8-cell (%) Blastocyst (%)
0 mg/ml 231 209 (90.5) 80 (34.6) 16 ( 6.9) 3 (1.3 =
0.5 mg/ml 113 108 (95.6) 71 (62.8) 48 (42.5) 35 (31.0) ——I—j*T
0 mg/ml 201 175 (87.1) 128 (63.7) 90 (44.8) 57 (28.4) —ﬁ*\*
5% * =|<1
0.5mg/ml 153 148 (96.7) 140 (91.5) 137 (89.5) 115 (75.2) S
a) r-hSOD * % 1 x%test P<0.01
b) TUCK ¢ x TUCK ¢
¢) 5% 02 5% CO290% Na DA THRIY, 153
%2 EEFEB LU SOD @ 2-cell block f#bRIZ 1 LT MR — DOSBHR
group SOD™concentration (xg/ml) No. of experiment No. of embryos™ No. of blastocyst (%)
0 3 55 13 (23.6)
0.05 3 48 12 (25.0) —\
0.5 3 46 16 (34.8) % x
02 5%% * %k
L 5.0 3 45 17 (37.8) J
50.0 3 56 28 (50.0)»
500.0 3 56 46 (82.1)» ——
0 3 48 6 (12.5)Y =
0.05 4 60 1(18.3)® T
0.5 4 60 12 (18.3)¢ %
0, 209,—59%B *
o 5.0 3 53 1(20.8)" J
50.0 4 72 22 (27.8)®
500.0 3 54 34 (3.0 —
0 7 120 2 1.7)2
0.05 7 113 1( 0.9)» _\
0.5 5 74 (27
20%© *
K 5.0 7 100 3( 3.0
50.0 6 88 4( 4.5y \
500.0 6 90 25 (27.7)m —
A) 5% 025% CO2 90 % No DX FTHRIH, Hid x* test

B) @t (1WER) SRR, 5% 025 % CO2 90 % No OXAH FTHigE *P < 0.05, % %P < 0.01
C) SOD: recombinant human Cu-Zn-superoxide dismutase a.g p < 0.05,
D) EFEFRIRE T CERINEEE b :h p < 0.01,
E) TUCK £ x TUCK 3 ¢ B p < 0.01,

d :j p < 0.01,

e 'k p < 0.01,
W32k ERIERC in vivo IZH L TR RIEEI SN | p < 0.01,
EBHITHNS, k :m p < 0.05,

L im p < 0.05

e OBEFEIRATOBEFEN 1/ 312
FEC10-1 gn vitro TIRIEFEZ 1T ) BAICERR Y
%5 %ICRET S ETHVWTRERENELND
Sk, REEILEM TERICHE 3N T W 510,

%7, ok, BT 059 scavenger Td 5 super-
oxide dismutase (SOD) 8720 % ¥ HE ISR AN 5 2
rizkn, =72 2-cell block BRI NHZ L%
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The Instruments Devised for Recovery and Culture of Early Embryos

under Low Oxygen Concentration

100 %
N,

TEMP37°C 5% OZ
5%C0,

90 %N,

| I (S
L=

X1 (SRR MRINKE
A) PHSHAERERIRE THE®F = o3 —
B) EfRSAfEE
C) fHEEM
D) EEFRRERT (0X-30, 7 b 2th)

100% N. (2801 [min 77
5 %0, 52%C0,,95%N, B
0, conc
(%)
20
1sf
i Recovery of
mouse embryos
10f 11min
st YA
4%
o) N 1 1 A 1 L 1 1 1
o] ) 10 15 20 25 30 35 40

(min)
X2 PRIDEE AR R

R L2, SOD L >fEf» 6% 2 ¢, iHEEED
#MEAY 2-cell block DRALICEE- L Tw5 E8E L
722229 KRR TII S N6 DEEERF 2 T, in vitro
W HEF 2B 2BIROE S, SOD HinkEEHR
BETHELZITL ) L2k > THREFL 72,
FH &

1. EH|

C DEBRICHEH L7272 %A 13, Ethylene diamine
tetra-acetic acid (EDTA : ¥ # 1k %), Bovine
serum albumin (BSA, 7 ~#t), Hyaluronidase
(v 7<) %, Recombinant human Cu - Zn-
superoxide dismutase (r-hSOD) 93, HAf{L#kk
RNetr» b0z 272, -7 2 BPEIILs (3
Serotropin(PMSG, #[E&%3), Gonatropin(hCG,
WERER) 2R L, oERITE TEFLFE,

it (287) 47

HH 1  hCG 18 W #2IZHRIN L 7= A AR

Rk 3 & 72,
2. EHEINALE K ORI

4 B~ 7 2 (TUCK: outbred) 2 PMSG, hCG
#2 5 HATE 48 BRI OIS LR
HE1T7% v, hCG 514 RIRME X FE X4, W
MEte 2 MERR LATIE 1 HE & L7z, hCG #2518 IR 1%
12, SEMEBLEIEIC TER& L, BWW e % Fv i
BHERECTRZENLL2.0.1 % LT o=y —+
n BWW ¥ COl AR 2 Bds L, 2500 % ik L
RDOLANHIR D A % FEBRICHER L7 (BE1),
3. KRR TERINEEE B L OFAS R ERE 3 T rr e e
& (X1, K2)

W RENICEEFIRE % 5 %1 L THRINT 272012,
Thatt4 77 b7 r——w— (V—55) %k
LIRS FERINEE 2 5%, ERILA(X 1), wEe
IR FENEITEREE L, SR L DIE % HE L
24 77 v b —e— P EIRSAMSE, G5,
B S = ooN—% 3%l L, BERIEEEEH(0X30, 7k
L) T, KENOBERIRE (%) #EE0E L%
PORIMIER 1T o7, FTEBANOBTRE %
BFERE72HIT, 100 BEES R 2 EFFEAL, &
15 5 CRERIRE % 5 %ITIE F &, iKkiC 30 iR
BAR (5 %BEFE 5 % 2 BALRE 90 %EEX) 2EA
L, BENOTHZ 5 %EEHR, 5% 2 BALRE, 90
BERICKES R, (K2). EBEMIBELI7CIC
REL, KRAPTTUCK i~ 2 2EHL, b
CEEENICH L% L, EREEMEE T CMRELE
R 2 WX L 72, | L 72 Bk L, 4-
Well Multidish (Nunc) o658 L, FTHORIESY
2 TR E LE SRR T IR TR+ -
YN L 37C THEE & 4T 70 - 72, BRIN R
i3, 115 Th-7.
4. FEBFRGORE

HEEER I3 Milli-Q 308 TIESL L 7ogatizk 2 s,
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BRIEREHCH 1T DAIAED S DERAHK

[ % 8-cen [] % Biastocyst :] % Blastocyst
% Expanded
% - o Morls - blastocyst

100

80F

60

a0}

20

0 invivo SOD EDTA invivo SOD EDTA invivo SOD EDTA
BME BHE EHE BME BME FHE
hours after hCG 72 hr 96 hr 114hr

v test N.S. © non significant
** . p<0.01

X3 3BECHITERABEDED LR

in vivo Bt T BRERNIC in vive &Y EIX

SOD FRIMERE ¥ © 500 wg/ml SOD W IMERE R IR T Hik
EDTA IR | 30 » MIRINERE R IR T i3

x? test

N. S.: Not significant

ZDfh 1 P <0.01

0.39% BSA # ML 7> BWW?29 2 AR ik & L
7. BREERD 12 BRI AARERERZFEL, 74
L% — (0.2 x : Milipore) Tifi{%& 2 DFEERSRM
251 2 SHHICE# S 72, 55313 4-Well Multidish
(Nunc) # i\, &2 D533 500 x] & LT 10 2
5 15 EORIEIAR % # L CHEBRICH L 72,

DI E oo sepEgt2 3%E LT, BBRIRE B L O SOD
DHARR I BT R R MRS A 72 DI LU TR
P12,

EBE1 (E1)

BEEESTREEICRITTREEFARL 2O,
EHEIEE TH®E (KA, BRRE20%) B4V
R Free (BRIRES %) 21774\, it
WIR AR 1 L 7o d BE LIRARla e % i L
72, BLICTRENLIBEFEIRREEF I CRITTH
9 % 39 5 7212, SOD (r-hSOD : 500 xg/ml)
% HAEERE TG 12 0 2, SOD FEFRINEE ARl &
B L7, &2 s 96 BEERE L TIT X Vv, RO
THERREL (T / =)L R X — 1 T2 A ) LSRR
(OLIMPUS, IMT-2) # MW7z,

FEER2 (E2)

SOD |z & 5= % 2-cell blok I FEDHE — X
TSBE I, BEFRITTHELZRET 5720ITKD
IPEFHEL, ZNENOBIC SOD % 0.05 ug/ml
P8 500 wg/ml F THE 2 DRI % AR T IR
L7,

D EBMRIRE THAER.

> REREICH 2 DBET VAN DRE

% Hatched
- blastocyst J%

B A48k

BE2T

BHE 2 SOD FMEREFRiIRE THE# TH 54072 hCG 114
BRI O IEAERE, in vive 2 & DR L 72 IRAEHE & ICHk 5
AL RL TV 5,

@ EEEFRRE TR

@ —BMEBEEERE ERRoEBE @®ERR
20 %) MR OB R ML 201, BBRREETT
FRONEERE R B L, 1 RERIfR & 0 (REERIREE T CTHE
= LR

BWThor#d 1 LRIRIGER L TiTk
W, 96 R B I RAR R 2 BUE L HBaRET L 72,
FEER3 (X 3)

IR Hi= 7 AR O RE NI RIT TR
WL 57251, RO IFERELEROBREEN
& G L7z,

@ in vivo B

@ SOD FRhMERE RiBHE FH5aEE (SOD : 500 ng/
ml #n)

® EADTA FminEmmsRIRE FH5#% . (EDTA L
30 M #n)

[RIREZINC @ PEIR B fy VR B % 4T 70\, IR 2 FE
WL-MER 3BEICa T2, OBEZ in vivo £ ) hCG
% 72,96 3 LU 114 B Ic B 2 IE FE RIS &
DIRZENLL, TREEDBRZ EFERICEE LY
L7 @3 hCG £ 18 Befd CRIAZRIAR 2 £RI0 L,
FER 1 TRA~72TFNET SOD FHIMEERE R HEERICEA
L, hCG # 72, 96 3 X UF 114 B I IR DB % BisE
L7, O, OFLFEBZEICAKIARTHRINL, <
7 Z 2-cell block fRBRZhFAHE I L TWw5 EDTA
2L T 5% CO, in air THFE#E%, O LR
BRI IR 2 BEE L 7,

5. Hates
REBROFERIL, xCtest # WA EERE L7,
®w B
EER1 (F1)

ERREE Mo REREE 1.3% (3/231)




EFR244H1H 1)

T, TUCK T 2-cell block 7§ 5 & & HFER &
nre, BEERIRE PR REIRIT 28.4% (57/
201) &, EEMRIRE FTREEROMBIEE X NG EIC
EiEZ R L, 2-cell block DFIEEI S A TS & L7z
(P <0.01). &iZ SOD @RinE i RIBE THE#E 0 R
Fade(3 31.0 % (35/113) T, 1KAEFRIREE THs% X W
FREE D 2-cell block fEREIFE 2R L7z (P <0.01).
SOD WmINMEM R IRE T KRB RF75.2%
(115/153) T, 1EMER TiREG# S L O SOD Fing
BREETREORBIERIN L, 515 WIRE
HaFH545 & N, (KB K 153 & SOD IR FE R A
EsRd 2 (P <0.01),
FKER2 (%(2)

R R TR, KBRRBE THAERN, Bk
U—@ S BRI 3 BECH 1T 5 SOD o 2-cell
block FRERFNIFRZ b2 L, (BB RIBE THERICH
TR R D B, Ry T—@ M ERe g
BORBARIF T, SR RIRE P8 8 b R
Pl CHZ LI, £2 D SOD HINEEEIZE
5 Ir e 3 12 2 DA A S, F7 IS 500 xg/ml &
SOD Z@hnissE LA (27.7 %, 63.0 %, 82.1
) CHEEIEDLNIZEICLE, T3 H
Rl (33T 2 &2 D SOD IEEICHEWT L, X
SICRT LI AEREENDHY, ZOkEFEIFIRINE 1
Ref T b @B R ICHIR T U, IRICK LIREM 2
BrEHbIE2RL TS,
£B3 (X3)

hCG 1% 72 B, 96 B, 114 Befflo0 ZEEL)I2 B 1
% SOD FhInfRs RiRE THRE#ER B L O EDTA #hn
ERERIRE THEEHOMKEBENRIZ, &2 0L
in vivoBEL Y AL L7ZIRDHEE R~ THH 655
IRMER B L7z, L L SOD FRhMERE s F s
L EDTA ISR RIBME FHosiee g 5 &,
FHEZI & b SOD FRINEES KR FHERBEO RS D
RETHY), REMRCERETDLN. Ch
LN Z &3, hCG 1% 114 KD IR R R H B (<3
bLTW3, in vivo BEZ 96.2 % (50/52), SOD ¥
IMERE RIREE FHEEERELT 77.3 % (318/411) TH -
72D T, EDTA RSB REE FEEH T,
LI 29.7% (31/105) L BHEITERETH -7, &
5SICREAMITKRET T 5 &, EDTA NS ik
THERBTH L NEENIZ, BEROERICEYS
LT Ze BN L 72 8IBRAEUR & L7247, SOD #sin
KRR IEE FEEHRHETH O N RERIRIZ, in vivo
5 RN L 7z RSN I PCEc 2 A2 R L2 (B
H2). U EDORRELY, SOD EMIC & 3 IREE{ELE
R, EDTABMICE 22 DF L H~T, FW
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EMTH L LRI NT,
£ =

ARFFZE TS, (KM RIRE TH# 5 L O SOD iHnss
BOKERD LBERBMED 7 AR RE 128 LT
BELEHZRIZLTWE Z EXEIT IR,

EEBEESEIIMENICBWTRE L, BbEEE
12k RO R L LTRAET S 07284
LTHHETEIDLEZ LNT W B, BRSO
FER L72 0513, SOD (2 X - T dismutation'® & #1,
LIFo e 2 0z +2H*— H,0,+ 0,12 & - T/t
IRREBERICIRIRENDG, 51T, O RET B L
H# £ 7213 SOD 12 & 2 AA¥{LRE T H,0,3% 4
L, in vivo TI3EBA A 2t LTLUT®
Harder-Weiss X &*°=*20 ; + H,0,— HO-+0,+
HO - 12 & D &b RINEDE HO - ¥ ET B L &
NTHEY, 20 HO 2 & - TIRE D@EEILAHET L
HERZICPEERZ R TEEZ 6N T 1S3 LI ELD
~ 7 X 2-cell block DEEND 12& LT, &EEE
2 & B E D BERIC L e ErEE I N E X
ETHAT.

—Fh~7 & 2-cell block %%, ¥ DEkZLHEFFTHRAL
TENPRISGEH SN T Wi nyi, BREBELER
L7z 2 #HfZAR O genome (3 4 n TH B = LA BRI
LIMZEINTWEY, D L k) ZHE®RE 1 Mo
FafElio G 2 JHLIRIC, SIERGEIAN S ZEDRE A
FTREEZ LD, L LML MRS O
IZNEETH 1), 2-cell block DREAITHEFFIZ DWW TIISE
BIEDE 2 LT\, {4412 Goddard®® &
12 & - T “Cultue induced block to development”
THDLEBRRSENTNBITTEL W,

< I3BEIC SOD 2 BEBRICHFMT 22 L2k D,
~ 17 X 2-cell bolck DRI L5 2 & 25 L, SOD
DL OMEAER» 5% 2 T, =7 X 2-cell block %
ML % superoxide ZEDiE MR IC L 2B EHEM:
& DREED SRR LT &2 X 512A 513, SOD
IOERL =T REA 2 RBRISHRMLEBAICY,
2-cell block 7R3N Z L 28iG L, T REQD
EEREE R WS e 5, SOD 12 & 3 2-cell block
FRERHTHLC SOD mEERIEHIC L 2 b D TIE% L, &
5 FE growh promoting activity 1 & 5 WJREMER L
TREL TWw 522,

RIFFRTIIBRFEOBE» &, ERERKEE T
F RV SOD WmNE#R 2 AT, w7 2R RE
ICRITTHEERG L. 2085, 811245
N2 &< BREFRIRE TRE#E CIRERRY FRL,
& 0 bl SOD WINMEEERIRE T T, 75 %R
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faR#2155Z LA TER 2o Rl SOD
TRINERE R P L (KRB TR ICBIT 5
RigfaR 2 Abeiz i d, FLIEMETH-72Z
& X, =72 2-cell block f#kx#B & U RAFIEAE
ZhELIE, FAMIIZ (3 SOD D iE MR FAH LB
2EBLDELTYH, ZTDMOBFOFELEET
EH VDT ZWHhEEZTWS,

B 1T, SODHIMERBRIRE THEN-T R
2-cell block f#k& B L URRERAEICHIT HAHELR
A 5 & 7 5 72D T, kIS SOD @ & — RICR 7%
R IERRIEE S R TRE R RE L,

F212A L3 L1 SOD DERISERERIEE T
DO RBAEDS, o) 2 DDEEEENOBM LD b
LPICEHETH 72, 72 SOD DIEREHY 50 wg/ml
DL E CRAREIEE O BB & A B IS m W IR R
LN, SITEATREZ LI, 20 BERR
FEIT 1 MR phe L 2otk, KERRIBEE TRERICHL 2
—E M e R AR R ISR RIR R TR R
LEN LHABICEHCERIE LN, KERIEE
THEEBORAE RIS L TRV ERrH 722 &
THd, ORIC—EBETH > TLEBRICHET
U, MR RBICKRELHENH L LML
et s o b il

BLICRRBARICRIT TS KR 3 TR L
72. SOD FAMERE RIREE FrE# &M, L Tin
vivo IZICER L 5 3128 S WHRBIRESIRYE SN
bIF Tl 72, L LigkD 5 2-cell block fi#
B H5% 5 EDTA 3™ L@ Rk
BEFREREIC RS &, WS REF L RBIRENR
D8 SN, e BT IRER CREFRIEE TIC EDTA
NN LRIRR I8 L 7o, SRR RIRE MR
LOBICIZIFEEBERD LN -T2,

LI EokE8» 6% 2T, SOD »=77 X 2-cell block
RS L R RERENT L, EDTA THES
nTw 5 2 fi4 )& chylation (2 & % %3R3,
EDTA ##EAaEIcBWTALILS 0: D scaverger &
L TOEODATII L , —FED growth promoting
activity 24 L TIERIS 5 aTREME b R S N7z2hs 4
%, B bMEAPLETH 5,

AEBREEDINZTTICEHEDA LISV X 2-cell
block f#kxi3 EDTA 3 X 18 SOD % 8538k H ISin
THILIREBVDTHHT, ZDOMDFELLT
Al L DIEERIZ L B LD LNT WS, il
13, Gandorfi &®133EINE bR % L LRI &
deprag U7A, 45.8 BRI E L 22 & 2
ELTWwWB, Zoft, 4T3 Eyestone®™V2s, 7%
T3 Allen*?, =7 2 Tl3 Cole*®, Sakkas*¥ % »*Hk

- AMRREICH 2 BET VANV DORE AAMESsE 3B%2%

ELTWE, IhHr0EELAS L 2/, S 4
i I IE, I Rk ORI & DI EE#IC &
DEHERNEAE S, S HIIMILIBOIICIZ FEH
kDM & DL TIRENRIELN TV S,
LD ITRHE r nIEIERIC L > TALNEIRE
BIEMERN S stage specific TH Y, LT L b SOD
5T 2RI L 3EZ b h W, fE- TR
X THET L 72 EDTA & %\ (3 SOD DR FEH 1M
LIS AeHEnE Bk DR B IR AER F29FE L T
WBZ LA b, AT v Rl K
DFRRBIEER T OB LVETHS .

AWFRDERD HE 2T, BffThbNTWwbE
MMASZRED T LD BB R SR R T 5123,
EEEICH T AR EN L > ERBELEbNLS, H
L SOD imhnEE: KR Fis# % & MMESZHE IS
M3 2i1cld, chCk->TELRCEIEWHER
#HEL, BHEICLVBELEFVFBELNLILEE)
WFEBRTEIET DLENHS ).
W

AWZE % FATT 512H 720, r-hSOD itk L TIH
W7z B A LSRR AL IR L £ 7.

AL SCERY HfE (ERCRS) B & URHT
H—HxWIZE B (01480391) 2 & Y #hihE =TT,

X #

1) Droesch, K., Jones, G. S. and Rosenwaks,Z. R.:
Timing of oocyte retrieval in cycles with a
spontaneous lutinizing hormone surge in a
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The Effects of Oxygen Toxicity
on Early Development
of Mouse Embryo
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To improve the culture condition for mammalian
embryos, the effects of oxygen toxicity on embryo
development were assessed using mouse embryos, a
low oxygen culture system and human recombinant

VI ARREICHZ BBET O ANDE

AR5t 35%2%

superoxide dismutase (r-hSOD), a potent scavenger
of oxygen radicals.

Mouse pronuclear embryos (TUCK; outbred)
recovered 18hr after hCG injection were cultured in
BWW medium supplemented with 0.39% bovine
serum albumin (basic medium) at 37, 5%CO, in air
(standard culture condition). By keeping the em-
bryos under the mixed gas phase (5%0,, 5%CO,,
90%N.,, low oxygen culture) from recovery through
culture, the effects of oxygen radicals on embryo
development were assessed by comparing the blas-
tocyst rate to that of the standard cultyure condi-
tion.

As the another modality for assessing the effects
of oxygen radicals, r-hSOD was added to the cul-
ture and the resultant blastocyst rates were
compared between low oxygen culture and stan-
dard culture condition. The culture efficiencies in
these conditions were also evaluated by comparing
the rate of embryos reaching the 8-cell stage or the
blastocyst stage, 72-114 hr after hCG injection.

The results were as follows.

(1) At a low oxygen concentration, 28.4% of
embryos reached the blastocyst stage when cul-
tured in the basic medium, where as, by the addition
of r-hSOD to the culture, 75.29% of embryos devel-
oped into the blastocyst stage. These results were
significantly higher than those with the standard
culture condition (1.3%) as examined by chi-square
test.

(2) When pronuclear embryos were exposed to
atmospheric oxygen concentration only for 1 hr, the
growth rates from the pronuclear atage to the
blastocyst stage were lowered significantly as
compared to that of low oxygen culture.

(3) Seventy seven percent of embryos reached
blastocyst stage when cultured under a low oxygen
with r-hSOD, as judged at 114 hr after hCG injec-
tion. The culture efficiency thus obtained seemed
highly effective, but it was not effective as compar-
ed to the rate of blastocyst in vivo (96.2% blas-
tocyst rate at 114 hr). On the other hand, the culture
efficiency under a low oxygen with r-hSOD was
higher than that of standard culture condition
added with EDTA that had been known to release
2-cell block phenomenon in mouse embryos.

These results suggest that the 2-cell block-
phenomenon in mouse embryos is involved in oxy-
gen toxicity on the embryos treated in the atmo-
sphere. These findings may have clinical impor-
tance in improving the success rates in IVF-ET
program.
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LB RAEICRIZTEFEEORMEL W LIS T 572512, =7 RRD in vitro FEFEEZ T\,
EHRE R O K EER TH B Superoxide dismutase (SOD) ##E#i%ichnz, ~ w7 & 2-cell block 25
2 bR e L7,

=7 IR (ICR % 7213 TUCK) # hCG #%5- 18 BEfif& Iz L, BWW 85##% 9 37C, 5%
CO, inair DT GEARE#ESM) THERITX -7, ZOR 5.7 %0 ICR RiZEAR IR IC
EL, 72 TUCK BB Z W 728A03, 0.5 BOMRH RN IZE L2, 2ok ) IcHAE &M
T T in vitro 2-cell block 7KL T 2HERH L2 L e -7z,

BEFHIEZICE->THESN-E b CuZn & SOD (recombinant-human SOD: r-hSOD) #, 353
TRIZERM L 72854, SOD Dk 71412 2-cell block 7B &, 0.5mg/ml DIBE T T 44.6 %D
BEnrsEla R g sz, £ LkiMEkRAEK CuZn % SOD, E. Coli Hi3k Mn Z 7213 Fe %! SOD #
RIS Z 72352 b, WL L s IR R S 1, 7 2 CuZn & SOD T3 63.5 %, Mn & SOD
Tl333.8%, Fe% SOD Ti251.0%TH -7,

502, W SOD % EH LT =7 2 2-cell block MERZIRIZIE LT, BULEICL 5T
MR Kb

RSN 2 72 SOD BRIz E& £ B Winde 245 H%, =7 Z 2-cell block R ICEIS-3 2 GG
3572812, r-hSOD 774 TP r-hSOD itk % fin L TR ICHE# 2 1T - 72 & 2 A, $1L r-hSOD #ifk
ZMMZBAICHBICEREIREIET L2,

CNLDHEED L, 070 scavenger TH 5 SOD 3+ Z in vitro 2-cell block DRI < EH
FEM &, in vitro R DRBNEE LK & L CUEERERIC &L 2HilafEEIE 2 5L 5FHH» M
Lipkle o7z,

(Jpn. J. Fertil. Steril., 35 (2), 293-299, 1990)

- Vitro IZBIF B EFNENRTEZDORENIPBRET L L
F—RICEH SN TENY, (FomEHITBW T, in
ERBIOWILEIR A in vitro TRBT 5258 mn vitro THEE X N2 RIEIHIRIZ B T 2-cell block #¢
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BEINLIEBIHMONTWE, ZOHARIS 1957 4
|2 Whitten 25559 L TLIE 30 £ L oEF s Ty
», ZORBIHIEOFMLHERETIASHICELETA
FEC# 5. McLaren®, Goddard” D477% - 72 it %
Ex=°, Muggleton-Harris 580177 - 72HilRE D
FEFEER B B (3, AT 52D 4T 7% - 7B RO
B b#2 5k, 2-cell block DIRR NG HNHE
Rk > TEAZIND DT, LBHRDBIETIZ
o THBINDILDTEWI LBBRICHLN L
> T\w3b, BIZ Biggers 519Dz I i, =7
2 ZREII R ERERPOINE BT 2HICE-T,
2-cell block RS 11, in vivo 1B 2 LAEkD
RERTHBIGIET 22BN T WD, Tk
LR DOWERR DL E nvitro ITBWT, 27K
I2A LN B RAEMIPEROERIZ, HERTODH S
FOERORIMD, H5WITIHE» LIRICEZ L1l
BHMUNREDORIMICE > TERIZLDEEZ HDH
BYTHAH. LHE% 5 2-cell block (3, in vive T
TbhbMERTRIELLW»LTH S,

I & - TIRIC -2 LB UINEREET dn vitro 12
BOWTRIFTW2HDREHLEZLNDED, 2D
F725 L DFINE LK L E R O KN & BERIRE
NDERTHLEEZDLILNTEDL, Z2O0—2Th
BBMEBEICOWTHOINEITOREEZRL L, K
BRF PIREERIC L Y in vitro BRRBHPREI L H
AEEICE HNTE Y, FlZIE Auerbach 50327 X
2 HHAIINR 2, Whitten'? (3= 2 F1 B %,
Tervit 53y B I K%, Wright 503
7 L%, Quinn 5913~ 7 2 F1 Gk 2 2 %
AW TREER TIREEE (5 BWBRIRE) »8& 0K
MR 5 2 2HE2HE LT\ 5, #iZ Mastroianni
51902 X AUSTNE NEERIREE I3H 40-60 mmHg & ¥k
2N ZOHFFRISRR i vitro 12 BT BEEE
FETIREEF R R E LT LG & £ <
—E LT\ %, ARWFFEHETIE, BRICHE#IRIC SOD
SmEBHINT A2 22k 5T R 2-cell block 7%
BREINs L2 RALEE(FHL) LTS, £
CTARE T, WO RGUEEZ BN
L TERHEY» 7 ZARHEE 25 2 5538 % Super-
oxide Radical ?i# J17¢ Scavenger T#H 5 SOD & X
UMPL SOD $ifk 2 v CREIC kT L7z,

I

1. fb¥ams L UBERES

AR TR R I TN TRER R 2 72,
EDTA ($¥30b%, 7 mE7 V7 3~ (BSA) 3
Sigmatt & 0, TNEFIEAL S L4 KR ETL

SODIc & 2= RXJik  2-cell block? ##Ex HAEast 3B%2%

bTFFDE MM L7, SOD &L Sigma #H5
T, 7 YHRMERE K CuZn-SOD*™!®, E. Coli HXk
Mn-SOD?*3 X X E. Coli Hi3k Fe-SOD?* % FE& I
Wiz, B, BETHBZICE > THEsE PR
CuZn-SOD (r-hSOD, #®RIE52?) (F, HALEHR
23 L DR L Twiziinwiz, b9 SOD Em %
EFRTICZER KIS x L TR ISENT LS D14
FERICHEL 72,

2. BIRHIROD Y & BE 2 51

<7 ZREE R (3 FEAM IS Biggers 52D HiEIC &
>72. TUCK #7213 ICR #ff= 2 (5 — 8:H4) I
PMSG (5IU) -hCG (51IU) i L 2 @HEIPALE % 1T
7t vy, hCG 18 BRI D BIZHANR 2 L L 72, 4-well
multidish (Nunc #t) #1112, 0.6 % BSA 7h0 600 gzl
> BWW Z2F8% L ZUc 10— 15 [FADIR %28 A LEs3E
AT % o 7o (BEAREER SR . RFFRITHW sk
EHIFIVQIATAICEINFRIN/ZLDEEIC
FHRE L THW, IREE#I3 37C, 5% CO, inair
T %\, 5 BEIRERE L7z,

HERSR B L IR AR E R O E L, HARE
#5MTFICEDTA 7213 SOD s & N2, £tk
BZATF—VIZHRETLROEAEE L > Tl L 72,
ZDBOBEERBEROEAREILETOERRMNETT,
6mg/mlic7% % &) ICFRE L, 72, otk
DIZREERIFHM 2 177 v, BIEEIIEIT R SAMERIC T
T -7z,

3. PLr-hSOD HLiFNFEE & [gG srE D

PLr-hSOD FMF# (ER 5124 Y, fEFHZ 70
4> FRET Y asxy b ERITHET X0 REEHIC
2 EMMMRT3IMBREL, H#H LD 1EM%ICER
1L 7z, 156 NP (3 e & M— kR 2
EkL (7% v=—i"), BSA £7:(13 E. Coli #
Hr & DRNIZIEBEAR IR S e 2~ 72, 1gG 43
FIERIERRB SORERRLEL ) 774 A
7 7a0—2 4 B4 F 43 (Duhamel 529) 2k D)
EUX L, SOBEFETEZIT 0V, ZOHRERIC
L7z,

4, P r-hSOD frfifsinFZs

IgG %3 10 mg/ml # & T BWW 75 ul # 8530k
2N & AR 600 pl, FEEARE 6 mg/ml 2% 5 &5
ICFRERE L7z, C ORER RO RGE (SRS 12 e
RICAT 70 > 72 %, BEARBRARAATIC (I R 1gG 2
M2 728538 2Ry TIRH GRS 7zs,
EHEFRRBAK [gC oEZMZI2A KRy FTERH 5
Niehrotz, ZORRICTREL/ERZA Ry MCH
HARR 28 A L, IR E L 72 IR % 8538 96 RRfl 3
& 120 eI RIS EHECL 72,
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# 1 HARKEEEZMNS L O EDTA IRINEE#IC BT 2 I3 E5h %R
No. of No. of embryos No. of embryos obtained
Experiment employed 2-cell (%) 4-cell (%) blastocyst (%)
I ICR® 17 259 237 (91.5) 85 (32.8) 15 { 5.7)
ICR+EDTAY» 4 71 67 (94.4) 35 (49.3) 22 (31.0)**
II TUCK® 15 242 222 (91.7) 60 (24.7) 1 { 0.5)
TUCK+EDTAY 4 64 57 (89.1) 36 (56.3) 13 (20.3)™"
a) FEARFEAEMT * % . P <0.01
b) EDTA (30.M) i hnks %
2 invitro IRFEEICE X1ZT SOD 1EAERF
Culture No. of No. of embryos No. of embryos obtained
condition Experiment employed 2-cell (%) 4-cell (%) blastocyst (%)
I BWW= 5 105 94 (89.5) 51 (48.6) 5 (4.8
BWW +r-hSOD
0.125mg,/ml 5 74 72 (97.3) 52 (70.3) 14 (18.9)**
0.25 mg/ml 5 62 56 (90.3) 42 (67.7) 22 (35.5)**
0.5 mg/ml 5 92 87 (94.6) 72 (78.3) 41 (44.6)**
1.0 mg/ml 5 96 85 (88.5) 58 (60.4) 37 (38.5)**
2.0 mg/ml 5 83 81 (97.6) 63 (75.9) 34 (41.0)**
4.0 mg/ml 5 140 124 (88.6) 84 (60.0) 39 (27.9)**
II BWW 3 68 66 (97.1) 33 (48.5) 6 (8.8)
BWW
+Cu-Zn—SOD» 3 63 62 (98.4) 56 (88.9) 40 (63.5)**
+Mn—-SOD¢ 3 65 62 (95.4) 52 (80.0) 22 (33.8)**
+Fe—SOD?® 2 57 56 (98.2) 49 (86.0) 29 (51.0)**
a) FEAREERMN * % P <0.01

b) 7 ¥ kliERH K (6100U/ml)
c) E.coli ik (6100U/ml)
d) E.coli H2kK (6100U/ml)

5. SOD & #hsLsg

BILTRIC & B BR RS 4726 SOD Bk 75
IRICERRE L 721k, /KB T 3 S E L7z,
Z DFRAE U 7o B E A RIS Ui %
S 724%, 2IEIBE T LR 2 N2 TIEaE R
Ky b 2ERL,

PlE2 256 5 dBHITH R THOFEERICE W
T, *THFEERR EARBEESRMN) & EEBE (SOD R
IEERE) (ZRIREICAT Vv, FNENOEEREMLIZD
e ey 3MULERED IR L.

F R HER TN ENOEREKMICBIT 5 K&
R % FARRE# LM BT 2 IR ia L g L, x2
test CTHEZ T BE L7,

6. INEH OB E SOD &1

2=V =7 FA7HXFOUEBREE L ORER

IS HEERE MBAT L, #EBRBRRE 1994 ) 1000 [U »

hCG ##%45 L 7=, hCG #&5- 24 eI #& IS I & KT
IHFTE LT B BB 2 UL 2 AR 12 TR
L7z, SofkicLTEMLS A7 0iE# =, 3000 G,
15 43 flE L Lo L 727%, electron spin resonance
3 (ESR #2%9) 12X % SOD &N HIE #177% - 72,
7c B spin trapper £ L T3, 5,5-methyl-1-prolin-n-
oxide (DMPO) % fiva7z, FRRCZNENRKR LD
MFEE &M% UL SOD FHE2HE L, EREEIR
Lowry 627D HFHEIC L -7z,

® R

FPRMICEAERRGTICE TS ICRB LWL
TUCK & 1) UMY L 7Bt (BH 1) DIGFEME
BN (E1), MAHO>T7RELBLZ270%
DRIIARA 2 MR THREZFIEL, ICR B XV
TUCK i2BWT, £NZEN5.7% B L 10.5 %BDIE
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SODIZ k B 2 & 2-cell blockD K

HARER:E 3B5%2%5

#3  SOD FhiE#I2 & % 2-cell block fRERZIHRIZS- 2 5L SOD itk &2

Culture No. of No. of embryos No. of embryos obtained
condition Experiment employed 2-cell (%) 4-cell (%) blastocyst (%)
I BWW 5 108 107 (99.0) 56 (51.8) 8 (7.4
II BWW+ 63.5)
r-hSOD 0.5mg/dl 5 104 101 (97.1) 88 (84.6) 66 (63.5)**
[ BWW+
r-hSOD 0.5mg/dl
+NRS-1gG
1.25mg/ml 4 88 86 (97.7) 77 (87.5) 57 (64.8)**
Iv BWW+
r-hSOD 0.5mg/ml
+a-SOD-1gG
1.25mg/ml 5 125 118 (94.4) 70 (56.0) 23 (18.4)
V BWW+
+a-SOD-1gG 5 93 91 (97.8) 53 (57.0) 3 { 3.2)
VI BWW+
r-hSOD 2mg/ml 3 48 42 (87.5) 12 (25.0) I d2.1

+head treatment

% % . P < 0.01, Significantly different as compared to the standard culture condition (I) and also to the

culture with o-SOD-1gG (IV).

B 1 :hCG % 18 By iDL L 72 BT BUIIE

HERAERE I L7,

R1DEBRI BIVERIIICBWTRENS L)
12, EDTA # g3 p iciim L 7e A ici Ric@m e
4 e R OV R A NEND RN~ 7 R THE
L7z, T OREICEEIC Abramuzuk 522X > THIS
NTw2 EDTA 12 & % 2-cell block f#bRzhER L R
TE=DT, HrHHE L 2FARE#SRMAE SOD D
HEEPHETIDIELTH L EEZ L,

%12 CuZn-SOD (r-hSOD) %, fHix DR THHE
Wiz~ ARIHIIRRE 125 2 5 R 2 RET L
72 (F2), EMLRERRD ERBEESI N £
MUBIEEEARTIF T H > T 0.5 mg/ml DIRE ThE D
TRAEROSR 44 6 %D Mo (K2 KR, BH2).

B 2 SOD @inkEE TR o vz ikl

[RIREDFE Fhsy L LBk ko> CuZn-SOD & E. Coli
3% Mn-SOD %7213 Fe-SOD % 353N 2 7255
AlcbBEI N, Thbb63.5% (CuZn-SOD),
33.8 % (Mn-SOD), 3 &1r51.0% (Fe-SOD) D fif
MR F N FNE SN2 (322 EERID) ., KEIC
mz7: SODESIZE TN TV B L DD b, %
B TREDT S ZICEIEE S 7z 2-cell block f#ERFIFR
ZHTH-TWEDPRFEET H72HI2, EFERR
(NRS-IgG) # X U RIEFRR («SOD-IgG) & 1 [EX
L 7= IgG il 2 sEdgikicimm L7z (% 3).

£ 3ERIHZ L < 0.5mg/ml » SOD F#4E TS,
63.5 %D kAR5 5472, 1.25 mg/ml @ NRS-
IgG 2 E I Z 2354 (ERID TYH, 64.8 %D
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BhaRsE sz, L L, NRSIgG nfibhh iz,
aSOD-IgG % hn 2 723541213, IRa%ia (3 18.4 % &
BFREITET L7 (3 3 EBRIV), 2Dk aSOD-1gG o
B BEARBERAR TN Z 728513, AR
[RIFZEEDIRAE N T L7z (% 3 EER V), 73 SOD
ST L2 AI1T13, RARESMFICBITS
& R O IR R H345 &5 17z (3% 3 #ERVID). SOD
INDFER RN TR L RN DTZRE T IE 3 & 4
EIN: (BE2).

8PD7H X 6455 NI RIS, ST
BIMLIZRD 5~ 72, ESR 312 & 5 SOD i&MHD
TZE 138 & 2 1IN o0 SOD iGN IR 2R L,
Z DM 2617 +1171 mU/mg ZBH (mean+SD)
THY, MmFF SOD iEH: 599+199 mU/mg EH
(mean+SD) LV 4 4f5EHETH - 72,

z B

ATFICNC B THEARE ST 5 L0 SOD s
BEMTICBT 2Rk BT 2EIL- T,
SOD @ 2-cell block &I A, B & 2 IR E sz,
HAERRGTICBT2LEELR, £ LTEEED
» BB R, R HREMED SRS N 3
T SOD 231 d 2-cell block A IZx L T
RROEYHER % L - TWizE, 2o SOD D A4MEH:
I3BEHTIC & > TURIE T, BB F 72 (3R
~Na-SOD-IgG # M2 2F/IC L > T, EWHITIHES L
PRELEEERT DL, AFETHEI N SOD &
m ) 2-cell block BHUITHATF 550812, SOD &I
EINTVIRAOMEIZLZ LD T, SOD #
DIDITEBEEZLNS,

Superoxide dismutase!®{3, Superoxide radical
2UTOZ ELSREMLL, BRERISOE RN RS
TEWbDELTHLNTW S,

0z +07+2 Hy* = H:0.+0;

ZOBRIIFARB LTI EHTBNThEh
SHEET 2EPBRICH SN TE Y 29, BREEICHT
LRI B TEELKEZ2EL WS DL
ENTWS, ZDLH) LEERKSE L EMERD
FREZEET L, AR THEI L7 XK
12349 % SOD DAMpsh I35 # i bR D E TRe
4 3 172 Superoxide radical #5H£EEN B2 EICL S
EEZBZENFHRTHH ). TOB, TME NI
REIMROMNEREERRO Z L, 72 13E1Bk Al
ICHAENTERT 2 &% 2 513, &7 6 SOD
22 T @-SOD-1gG % fin L7285 A, sk h T
BB TR R LB 5%, & DERAE L 72 it
DT B SOD DEERFEEAEH L T 31 Bb
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5§39, 2-cell block DRI N B0 6Th 5.

I N F TERICEEE R TR0 2 DK H
EIREREELY 52 2B IMEINT WS, 2
(¥ Auerbach 503, =7 2 2 HINZIIR 2 553 L,
Whitten!'? 3 % \» Quinn &'®(3, =7 2 it F1 RijAE#]
%523 L, Tervit 5938 L 1F Wright 593k
R LD 1 MRS B (3 8 AR 2 KRS E T
TH# LR IMBIaEL2B o LTw5, L
PLINGOWTNOWmE LRI E#EICL ST
BHoNDRABIRENEIBIREL 2 LHao
PEENERE VI BMESEHCTHMLTEST,
72 in vitro IRREF I OBKE 2 BIEFMLEOBLE Y 5
L Tw2bnbhwn, w7 RIRICEBIT S in vitro
IRFEAEIE DR AR, BEOHERETH - 72,
Goddard 5713, 2 flRHA CHRBEHIE I =7 R
# F\ T 2-cell block DI& % FMICHRETL, o
HRIIRERIC L > THEINHEEDORETH 3
EREFRIITTWS, L LZOKRMOMERET 2
JREIE 4 4B 5 22 2 LT 7w, Abramcezuk 529
(3= X 2-cell block AR IZH T 5 EDTA D L ofiR
iR e s L, ZOhTIoREIF Ca = Mg Lt
DERAFT 22XV TR2BICLZ2LDTHB E
BT 3, F 728U Loutradis 5%V~ R RICH
1T %5 %#F A1 12 hypoxanthin #5B85- L T\ 2 HE % 3
HLTWS, ZDLIHICEL DEERLY, nvitro
EREDFILIZOWT Z L DBE» ST 2N T
WBD, TP in vitro RREEILE OB & Z —D DK
RCRIBLIZLDIEZw, L L, RICHEITFERE
RTREZEVGHILEAECRWBEL 52 5]
H 119 KRFFETRE 72 SOD D b 2 2-cell block
FREREIR B L I e DR K IEFE H* 40-60 mmHg
EARAE (K9 5 WEERIRE) TH 5 L\ ) RGO
FTRSINIZINETEF D SOD HHENEEL L 2 K
5% &, invitro TEBEE L5 X 2-cell block ®
BWEY, Oz 2o LICHIRaEEDM R TH 5 L HeH
DHBEIIHTRETH B.

Hal lannaccone 5323, =7 Z ik #%fa % [ L~
7 ZHFHI%K microsome 43 & {53 L 72854, <
R RBEND S in vitro THREZ2ZFT52 kL, 2L T#
N SOD @i & > TIRES ML HEEImE L THY,
C DRSS U IREE AT microsome 12 & D E
EINB 0k bR L T3, 72 Pabon
53(3=7 2 F1 AR 2 X L, KA 1 R
FETIECL > TRREDAES NI EE, K8
FTEBCBIT 2B B L THRE LT 5,

2T REYO LT HHIIEVERICBEI NS in
vitro RREBFEIE DRI E Z & < ML —EOMIL
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FEROERETH ), HITiHENEEFRIC & 2HpEE
DRERTHLENTITDLHEEITELWD, LrLZ
ZTHEEE N SOD D b OIRRRAEMEE N RATHE T
Hotehrwziz, oI F THRALITONAER
DWEL Y BEE LT, 4% in vitro IREEESMED
SEEOBED S 07 2 hl & LTEHEERIC L Sl
fEEs, LR 2 RET 2B ZRT L2 EHIINETHS
g EB b5,

E

ARFEZRITY 2ich7e), r-hSOD B LU -
hSOD 1L % ik L Cua7erivn7e H A LRl 2ftic
FHA LT, ARG E AR (AR
5) 5 & UFHFE BB (01480391) 12X Y #
Bh#EZIF7e.
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Dissolution of mouse
2-cell block phenomenon
by superoxide disutase

Hisashi Matsumoto, Yoichi Noda,
Yoh Umaoka and Takahide Mori
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Faculty of Medicine, Kyoto University,
Kyoto 606, Japan
(Director: Prof. Takahide Mori)

To improve the culture conditions for mam-
malian embryos, the effect of oxygen toxicity on
embryo development was assessed by the use of
superoxide dismutase (SOD), a potent scavenger of
superoxide radicals, and mouse embryos cultured
in vitro.

Mouse (ICR and TUCK) pronuclear embryos
recovered at 17 h after hCG were subjected for
culture in BWW, at 37°C, 5%CO, in air.

By the addition of SOD to the culture medium,
vitro 2-cell block in the mouse was found to be
markedly attenuated. Culture of pronuclear stage
embryos in the proesence of Cu Zn-SOD (5004g/ml)
increased the blastocyst rate significantly (44.6%)
compared to the standard culture (4.8%). Essen-
tially the same effects were observed with SOD
containing Mn or Fe in the catalytic center. Heat
treatment of the sod preparation, and the addition
of anti-SOD antibodies to the culture medium, sig-
nificantly reduced the 2-cell block releasing effect
of SOD, which indicates that this effect in SOD
dependent. On the other hand, SOD activity was
detected in rabbit oviduct fluid (2627 +1171mIU/
mg) by the electron spin resonance method.

These results suggest that the 2-cell block phe-
nomenon in mouse embryos is involved in the tox-
icity of oxygen on the embryos treated in air, and
that SOD may play a crucial role in the oviduct for
protecting the embryos from oxygen radicals.

(A 1 1989 4F 12 H 4 HEHE)
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Table 1 Pseudopregnancy induction and the duration on the mouse with copulatory stimulus, electro-stimulus and
reserpine injection for pseudopregnancy induction

Methods of pseudo-

: . No. of tested
pregnancy indunction

No. of positive
pseudopregnancy (%)

Duration of inducted
pseudopregnancy (days +SE)

Copulatory stimulus? 10 10 (100) 10.2+2.25*
Electro-stimulus 10 10 (100) 6.8+2.25
Reserpine injection 10 7 (70) 5,14£1.07

1) Copulatory stimulus were used male mouse with deferent duct ligated.
% : There is a significant difference at the level of 5% by one way variance analysis.

Table 2 Implantation of the fertilized ova on the mouse with copulatory stimulus, electro-stimulus and reserpine

injection for pseudopregnancy induction

Methods of pseudo- Mouse No. of implantated blastocyst?  No. of corpus luteum
pregnancy indunction — number Left Right Total (%) Left Right Total
1 1 3 4 7 6 13
2 3 0 3 7 i 14
Copulatory stimulus? 3 2 0 % 5 6 iEl
4 0 0 0 7 6 13
5 0 0 0 b 5 10
Total 6 3 9(30)* 31 30 61
Average 1.2 0.6 1.8 6.2 6.0 12.2
1 0 0 0 5 6 11
2 2 0 2 6 6 12
Electro-stimulus 3 0 0 0 6 5 11
4 0 0 0 7 6 13
5 0 0 0 5 5 10
Total 2 0 2( 6) 29 28 57
Average 0.4 0 0.4 5.8 5.6 11.4
1 0 0 0 6 5 11
2 0 0 0 7 b 12
Reserpine injection 3 0 0 0 6 i 13
4 0 0 0 5 6 11
5 0 0 0 5 5 10
Total 0 0 0(0) 29 28 57
Average 0 0 0 5.8 5.6 11.4

1) Three fertilized ova were transplanted to left and right uterine horn of each mouse.
2) Copulatory stimulus were used male mouse with deferent duct ligated.
% : There is a significant difference at the level of 5% by x? analysis.

BIHREOF/RE & L TS HESEHE~ 7 A L DA
B, ESHMB LUV L E SRR ITo2V Y E
Ty by RICRERE B L, AL 0K
DB L BIBTIEFROA B, ZOFkHE S &
TR IR AR o) 35 PR 12D W T B ES L 72,
1. v BTy o7 2OMBITRFEIEICOWT
(BITIE 2 BT 2 72010, Wkt~ ARR
Hligk, BEARLE L UL LB L e R ED
LY BTy b 2% 10 20w T, A MEIRFR R
¥ 2 ORI OB % Tablel 1 1R L 72, BB4E
HREERDEIC & B IALTIRAE IR ikt~ A RR

BB L OB TARSREO WILD 10 Frh & fERD
L, AL TBEOBIERENFREIL 100 % TH -
72, LA L, LB BB RF RS 10 51
7 (70%) THHOZREL D LHETEETH
72, L L, XHUE T2 DR FE LD M
Wi nFRBICHEBELZIAD N o7z,
—%, AR ORI, AR RREE T AR
BASEE R b B Y 10.242.25 HTH Y, D
TESIMMEED 6.82.25 H, L)L UHEE
5.1+1.07 HTh - 72, SN SBIEIRDFREDEN
12 & DIAITR ORI, R TREE RSBk
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Table 3 Effect of the number of the transplanted fertilized ova and the delivered or non-delivered mouse in
the implantation of blastocyst on the mouse

No. of transplanted biastocyst  No.of

No. of implantated blastocyst Average no. of corpus luteum

Left  Right Total tested Head(%) Left Right Total(%) Left Right Total

1 1 2 5 2(40) 0.2V 0.2 0.4(20) 5.8 5.4 11.2

delivered 3 3 6 5 3(60) 1.2 0.6 1.8(30) 6.2 6.0 12.2

5 5 10 5 3(60) 1.2 0.6 1.8(18) 5.6 5.4 11.2

non-delivered 3 3 6 5 4(80) 1.4 0.6 2.0(33) 5.8 5.8 11.6

1

2 AR L AR T v B
HBEDMIC a5 R THBLEMBD LN, BE
KB~ 7 R RRANEL TS L 72 (AR I3 o — >
DFREDZNL )R T 2 M7
-7z,

2. BIERDFEE & RBIEDOEBERIZOWT
KEFEDOME 7 2 % 7 N2 WSS RSB~ 2%
A, ERAES XL L B miC k) (4T
REFELLVIELY b7 2R0EAETEAIC,
ki % 3 E>D>FEHE L7252 Table 2 ISR L7z,
WFNDBERDFEEICE W T b 2 TR T
RS 61, FHEERRIIEE R~ 2 %R
R 12.2 (8, BLAEEES L UL &L o QL
BuFnd 11 4ATH Y, BIHEOFEIEIC L 23
FFEAE L7, LU, BEEERiE~Y 2%
FERIBLEETIZ 5 B 3 41(60 %), EXMBEETIES
s 1651 (20 %) DAEEICRE IO BRHED 51
2h, LR ECEETIE, RERoBEKRIZCT
NOFEIRT L 2 BD LN 572, & 5ICRIALT
HRAFACIE B D IRAENI D FIRF, W RS~ R3¢
REFHEETIE 30 1 98 (30 %), ERABEETIT
30fE 248 (6 %) TH-7. Zh HBEREDGRE
BEDENIT L 2B FHIRRIT XHRE TSR
e R RS, BRASE L v e B
DEIEMEER S B THBLEN RO LI, HEEHk
M~ RZRRRE M — > OIAIHIREHERE L ) R
BRDFRENEG NI LD L 2 572,

3. BB EREL JURBEEL L b
28T 2 RN FIRIZONT

KR D77 R NGB REER M~ 7 2RI &
D {5iER 2 e U721k, AATEAICENEN 1A,
3B LS DRI 2 B L, R R -
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Effect of pseudopregnancy induction
on transplantation of the fertilized
mouse ova

Haruki Ihara, Tsuguaki Fukuyasu
and Kiyomi Ashida

Department of Animal Health II,
School of Veterinaly Medicine,
Azabu University,
Sagamihara 229, Japan
(Director; Prof. K. Ashida)

Effects of pseudopregnancy induction on trans-
plantation of the fertilized ova were examined in
the mouse. The methods of pseudoprognancy induc-
tion in recipient female mice were copulatory stim-
ulus by the male mouse with the ligated deferent
duct (Ist group), electro-stimulus at the cervix-uteri
(2nd group), and reserpine injection (3rd group).

(1) The number of positive induction of psedo-
pregnancy and their average duration were 10/10
mice (100%), 10.2£2.25 days in the Ist group, 10/10
mice (1009), 6.8£2.25 days in the 2nd group, and 7/
10 mice (70%), 5.1+1.07 days in the 3rd group
respectively.

(2) Implantation ratio of 30 blastocysts per 5 mice
were comparatively examined in each group. The
positive number were 9/30 blastocysts (30%) in the
Ist group, 2/30 blastocysts (6%) in the 2nd group,
and 0/30 blastocysts (0%) in the 3rd group. In all
group, functional copora lutea were observed in
each ovaries of mice.

(3) Effect of the different number of the trans-
planted blastcysts on the fertilization were
examined. Fifteen mice were divided into 3 groups.
Number of the transplanted blastocysts were 2, 6
and 10 per head in each group. However, the results
were not significant statistically among the groups.
Also, the delivered or non-delivered recipient were
almost same in the transplanted ratio of blastcysts.

(ZfF:198949 H 19 H)
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Caffein-Kallikrein JLH¥E 112 X 5
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Clinical Trials of Artificial Insemination with
Husband’s Sperm Treated with Caffeine and Kallikrein

RIS ER A UA R 2R (BAE © AF— TR

- SV G & OB
Masanobu WATANABE ~ Takumi TANIFUJI

R
Hideki YOSHIDA

[FF. H O & #
Hirotsugu TASHIRO
4 A — B

Kazuo IMAMURA

Department of Urology, School of Medicine,
Showa University, Tokyo 142, Japan
(Director: Prof. K. Imamura)

F TR B OB T AMERE IS5 2 AT ED—2 & LT caffeine-kallikrein /L BAE 112 & 5 AIH
2RA D252, £3 caffeine 5 & UF kallikrein SFEHREE I L 28 FEEIRDOZALIT DO THEENIC
Bt L AIH F O caffeine, kallikrein ¥R % e E L7214, ¥ FEEIH 40 % LI F OB FA4EE 9 FliC
= o caffeine, kallikrein LBKE 712 & 5 AIH 2 AHICB W THDHTRA, LTORRZ R,

1. 6.0, 7.5, 9.0mM (final concentration) @ caffeine JFE % 55 FAEAE 10 FIOKE 12 BV TR
L, 7.5mM R T b B4 FHEEIROKE L RDH T,

2. 0.2, 0.5, 1.0, 3.0, 5.0 KU/ml o kallikrein & # 55 - A4EiE 8 Blo#EF THET L, 1KU/ml
B TR b BAF AR BB ER LR 72,

3. ZHL DRI RED b, 7O ERMEERISH £ LT 7.5 mM caffeine £ UF 1 KU/mlkalli-
krein FRANEEZTELENS 712 & 2 AIH # 9REfICR A, 3HIOMERICHKIIL, Zarh 2 FITIERRD
SRICEII L72As, 1T 12 BBIREE->TLEST,

4. ZHHDOKREN), BRREIRRE 2 K FESIAR B O T AEREIC K 5 caffeine-kallikrein @ AN
FLIRRE T % FV 72 ATH 3, SRR CHARMM ST T E 2 204 BB N A FREL 5 2 LAURES

nz:,

(Jpn. J. Fertil. Steril., 35 (2), 306-312, 1990)

% g

BREOEYHEZ T > T LR HES T WE
FAFEOEFE L LT, EBEM A TR (artifi-
cial insemination with husband’s semen, AIH) "
A7 5T, RAVEHE, IRFEHED R0, BB 790 MRS
REDRHAINE LY ICRY, FDO0EHRL
IR FESIZOWTHEA LT LRI INTW S,
L U FEERE A EH I T L T BREFNTR L

T3, SN HDEENR I FEUNGFEICE 5 AIH T
LIFIRDFREME MK S, il & 20 HIETHENRED K
AN DI EDVEE > THRD., RIS TES
e stimulants & L TG T 5 caffeine®™ &
kallikrein'®'V 22>\ CTHiET 2 N2, caffeine D¥Ef-
SEEMEE/ER & kallikrein O¥sFEEHERMER & 2
FER L, 2512 caffeine-kallikrein DIRA GRS
& pmmc k0 ERRANICISE L ) 285 FEEREDE
DR 2R LS L2, 4R, AIHICHW 2
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Table 1 Semen analysis used for the study of
caffeine and kallikrein
(mean+S.D.)

sperm density sperm motility
% 105/ml %

Caffeine 10 26—39 58.0+£24.4 40.3%+12.1

cases Age

Kallikrein 8 29—39 45.9+16.0 59.6+9.8

l

2mg culture medium
0.5m¢ semen
incubation
30° (37C, 1hr)

removed
sediment

aspirated
supernatant

Fig. 1 Modified layering method to separate good
sperms from seminal samples

caffeine & kallikrein DIREREEIZOWT 2 5 ITHRET %
Mmis&edbic, ZOBKEHE LTAER2HFLT
REATR IRl R 5t e Ze L, TEx DEYHEL
117 ) YR TEENFED 40 BRMO T TH ) BIRT
HRIZTE & 7 o 7255 T ANEAE & B e S T Eh R s
FEWIET LT RSP I8 L, o) caffeine-
kallikrein iR AR LEME 11 L 5 AIH 2 B E5D T #E
DTFICHA, K THD THEESHICRIIL, 2
BRI &5 DA 2 B 7% b - 7RER 2 FBR L
12D TEDHREICOWTHET 5.,

MR E Hik

caffeine (SIGMA CHEMIKAL CO.) & kalli-
krein (BOYER CO.) DBE##at3 5725w
72RER(Z, caffeine 12DV TIZRF A ERENFKIGRE 10
1, kallikrein T3 RIEFE 8 BT, MBEOKERITR %2
Table 1 iZ7R L7z, caffeine i&FE136.0, 7.5, B&
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Table 2 Components of medium on this clinical
study

Ham’s F-10 solution

7.5mM /final concentration of caffeine
1KU/ml of kallikrein

100U /ml of penicillin G

I'—N.S—'
[—p<0.01—|
I'p<0.001']
I p< 0.001 1
% I p<0.001
100} l—p<0.001—1
g E
o]
§ 80 T
©
5
9]
» 60
©
&
< 401
2
3
0
= 20
Control 6.0 7.5 9.0

Concentration of caffeine(mM)

Fig. 2 Motility rate of spermatoza in four concentra-
tions of caffeine (mean+S.D.)

*9.0mM (final concentration), kallikrein (&
13, 0.2, 0.5, 1.0, 3.0 BXU*5.0KU/ml T, &i&
FENFAlZ Ham's F-10 #% (GIBCO Laboratories)
ELRRLDEIER L, HiEEEALIE2DOEER
% 37C T 1 BeRil#iE L, swimup L TR T0E
EhE (BEEEE) 12OWTHRE L7,

Ham’s F-10 & (35T EBREICHELZ 520w
T, 3R ET Ham's F-10 8D A & L7z, 4445 3
MR 2 BGs L 72720, WE BikS TEER 1354
FHEAROEHE L ) LPEEERL TS, —H,
EEIRISH & LT caffeine & kallikrein QLK 12 &
5 AIH %17 - 72EfIZ 36 e & 46 1D 9 I T, %
DR T HIIEFEEREILZHIETLTEY, &
ML T A A D DITRICHEIIE T, F/2—EF3
WHE D AIH 23845 L IEIRICKRI) L7258 F 4
FEREFIT, oy 2 FlL AT IEGHE TR NS T8
OFHIMET LT ERITH 5. FANAIER




68 (308)
T p<0.01
T p< 0.005
% I p<0.0025
80 |—p<0.01—”—p< 0.01—
rp<0.0|—<

D
=]

[ L]

P
(=]

Motility Rate of spermatozoa

20

Control 0.2 0.5 1.0 8.0 5.0
Concentratiation of kallikrein (KU/mg)

Fig. 3 Motility rate of spermatoza in five concentra-
tions of kallikrein (mean+S.D.)

FDLWZ EIFFEREEINT WS, TBeflEd, &
O FEENHE (T 40 %AW TH 5, Al ATH IS
7255308 DMK % Table 2 1Z/8 L7245, AR
FHER 2 RFTH#E R A 5 caffeine 13 7.5mM (final
concentration), kallikrein (3 1 KU/ml & L7z, AIH
ICH W 2R R RIGE L LT, RIUERE
[nl#xE FE X 600 & T 10 s fEE o LK 1-¥v v b 21F
BL72t%, B S50l iEER—E% R L7z modified layer-
ing method'® % fi\», 37°C T 1 @ incubation #
T ~72. oW % Fig. 1 1273 L 72, swimup L
7RG F 2 LT B BR, M FIREEA 2 W AC (T aspir-
ated supernatant k%, —HiEFD o WEAL
removed sediment %% F\v 72,

WIRE L EEE (RSN HEFR) Ol
{Z Makler ?® counting chamber'¥ % fii ffj L, #£51=¢
FIMLEE |3 Wilcoxon-Whitney Mann D URREIZ & 1
T 7.

®w R

1. caffeine 3 X U kallikrein B DG

% caffeine IR I B T 28 FEEIENE (L% Fig.
2R L 72, LEERIRE TSI (2 40.3+12.1%
(mean+=S.D)iCkL, 6.0 mM TIX77.3+9%, 7.5
mM Ti382.4+6.1%,9.0mM TIi367.3+10.6 %
& caffeine WEEfL(IFEICEH- L2, 9.0mM TD

Caffein-kallikrein XL BKE 7o R s H

HAME2EE 35%2%

» 89 .00.28
21.44 11

G6ES DRSS
EE3

Fig. 4 Transabdominal echography at 9 weeks
period of pregnancy in case No. 7

R 2 HicHE L TARIC (P<0.01) 1I2f&]<,

6.0mM & 7.5mM (2B 5 EHRDILETIZIFE

FE3%h - 72h%, 7.5mM caffeine Thx b BiF 70 5E

FRTH 72, ZOKEH 5 AIH D caffeine (B

13 7.5mM (final concentration) & L7,

[k kallikrein (22w Tl3, 0.2, 0.5, 1.0, 3.0
BLU5.0KU/ml & 5BEICDWTRET L, 204
% Ffg. 312" L 72, kallikrein 5.0 KU/ml T3t
DIREE K USRI LAFRITE N L2,
0.2~3.0KU/ml TlZL A EZZZDLUI-2LD
»1.0KU/ml 8 d REF LR Th-72. §TIc 1
KU/ml kallikrein O¥5--E B REHERHER 2 8 LT
B, LiosEE» 5 AIH o kallikrein g % 1
KU/ml & L7z,

2. BEHRISH & LT o caffeine-kallikrein ZLEEKS -1
ZH72 AIH O#ERICHOWT
caffeine-kallikrein L884% 112 X 2 ATH FE4THRD

BIEFI OB OKE TS, HTRE, TR

F 4% Table 31T/R L7, PHRFIREEIX59.2+

33.7X10°/ml (mean+S.D) & BIFTH b5, BT

JEFER AT 18.7+12.9% (mean+S.D) & FHIZET

L T\ 7275, caffeine-kallikrein iR A 83 iE 12 & 2L

BOMEH(T 44.8+23. 4 B L HRE (P <0.05) i2&

FTINT w72, BRIKIGH 9 %12 27 M o) caffeine-

kallikrein L85 712 & % AIH #2474 -72L 25,

SFITHEIRICHKII L, 2D b 2 FITIE# 5%

L7z, 1HIERECKRb-TLE-T, EXy

WRICHIh L 72 2 Rl oFTE R OREH DN IZRDH T,

ZOBDBREICHBEND E ZHRFE RO LN T W

e,

LIFfHRREF D BERESB (2D W Tk 5,

FEFID 3) O.S. 307 AWM 2 4
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Table 3 Results of AIH with caffeine and kallikrein
No. of sperm density 2, motility befor 9% motility after pregnancy
cases x106/ml treatment treatment

45 20 bb =]
] 1 28 22 36 =
40 30 58 =
51 21 58 —
5 19 27 35 61 =]
43 31 60 =
5 30 68 35 69 -

59 30 85 girl (3170g)
40 30 61 =
4 36 42 24 79 =
22 28 73 —
s 30 38 32 51 =
34 35 44 =
57 0.2 3 —
6 37 187 7 27 —
68 0.02 6 =

7* 33 81 5 45 girl (2630g)
55 35 57 =
g* m 70 3 14 =
84 10 43 =
56 1 38 ==
53 0.2 6 -
89 8 22 —
b ¥ 38 6 15 —

106 10 55 abortion

1984 4F- 5 H 12 H 2. #& 78 & 10~20%x10%/
ml, SEEIFR 35~40 % TH o727 PERE 62 /H
%4 AEMNARL, ¥ FIBE 33~40X10%/ml, &)
H66~78 B L xELAERZEZDT, 9ALD /
4%/ > 60 mg/ HUEARES 3 » ABIT W TR
£ 37~40X10%/ml, SE#H 66~69 %27 > T 7ehs
RIRE ZDBRPRT L Tz,

19854 3 H 9 HFERZ LIz ZAK FIBE 10~13X
105/ml, &R 20~30 % &% ->THB), x FI,35—
L3000 /HOMARE BARE L 3 » A LIBEXE IR B
55~68x 10°/ml, EHIHK 28~42 B L KEL, FDT%
W AIH % 4 [R A 72 DR ISR L2 b > 72,
[R4E 9 HICHFERENICZ 2 2 L DD BBEDIRAF
YLk, 6 ALY caffeine-kallikrein WLEHE 12
&% ATH #fi47 L 2 M BICiERICEIh L 72, 10 A i
FHsEEE 720 1986 4E 4 A 3170 8 D& RO HFEIHLIh

* case of retrograde ejaculation

L7z, EEENVPEBITH 1 » AB X3 » A2 T
M orDHEEAR LD -T2,

(FEFD 7) K.S. 33

FEHE B B HTIC & A ATHESTRS & 22 3411981 4
9 A 3 Bz, BRicERE® L7z X 9 12, Hotchkiss'®
LD FIEITHE LB ORI L 5 ATH 217
Zevs 4 [0 B ICHERICACTD L 1983 4F 12 A B 1% HiE
L7z, Z0%E2 F2HHEL 198545 HE2 L7,
JoE B RS TR BE (3 58~64 X 10%/ml & HERI R T
Hoteh, HEEIRIZS BIRAIE L2A2 ~ 7 % & KMHE
# s L7272, caffeine-kallikrein TRE L2 L 25
EENFAHT 41~56 % & FHIAUGE 2 HER L7270l 4 10
H &0 AIH %2477\ 1 Bl H TR ITHI) L7z, fEik
BB —2—% Fig. 4 iIZ7Rn L7, 1986 46
H3BBKRZHICT 26308 D B2 gL, HE2
LB ELITREERD T W,
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GEFI 9) Y. N. 37 A4 2 4

1985 4- 12 28 H#I2. ¥ FIRE (L 41~60x10°/
ml T, EHFHEQ~0.1 B THo72l2dA) 74,
P ERE 25T 2 P EEIROKEL RO LT -
72. 1987 4£ 4 B £ V) caffeine-kallikrein XLPEHE 112
X% AIH # 4 F&R A, 1988 4£12 1 ATy L 725,
iR 12 BEICTHE L - 72,

x B

TIEFEDEFEED 1 DX LT AIH »5A L Tw
5%, BAERE LT HEGIROFRIMK L
TIEFITIIFRICED Z L I3EL WL SN T W3,
B A ANERED IR INFIORE T DS & L TR+
WEHIR B 5\ (3G I EIREOUCEY R b B R K17
EEINTBY, MEERLH FHEIROUGENIE S
N5 £ % percol # f\W 72K TIRIFBHEEZ AW
AIH "5 I N TW 21, L L ZoHEIIFHEDT
RREHTH HDT, HEOIKRBEIS, »OPA
KTIT % 2 D HEFVEEEZ, SEFK< IIFHEIC
W ESREDOSERF L HiEE LTHERE DR 1E
BIRERISIE & L TiF 5115 caffeine, kallikrein &
FEBERIRRET 24770\, caffeine-kallikrein JLBEAE T
BRI IS o0 wT REME: 2 7R L TR 7.

caffeine (34§ FIEH)F, FFIEH N LM FD
FTEFHEMEAOZEET 5 L b, ZO/ERT
|3, #& - phoshodiesterase # #iffill3 2 = & X 1
cyclicAMP BEEA E5H- L, 5 EgE B3 b
EEZLNTWB, F72%D cyclicAMP (R H#
FOEREED Ca A A L HAFE IS LTWb0
Tidhnhr bl Tw 52,

caffeine {REEMGT T3, MEUEB B TICBWT,
3, 6,12 mM"OhHg RN 2 SGE L, /% NS
BTy 2.5 7.2, 10mM*9299) caffeine TIiEH]
ROREFEHFH/BLNEEINTWSE, LT, 3,6,
10, 13.7 mM2*29 T (3 xt R EH)R & (22E (30 h -
LT AEmELHY, A6, 7.5, 9ImMIcBITS
W EEIR 2RI L2 25, 6,7.5mM TERIR
DUEEERDTIz,

—%, Dougherty 23 caffeine |2 & 4§ FE#E)
ReZ @D 21EMIZ e > 72 & L, Harrison 52213 6
mM o caffeine JLHHEF % v 72 ATH % 34 Floo5
FAGEREICFT 450 [E13 A, caffeine 12 & V) 2% 1E
BREFEELZCL22b 5T 1 FI0iERIC LRI
L7225 6, ©0 LA caffeine (3451 % Fid
TH RSB ERE LA 61, 6mMoD
caffeine T incubation L7245 7D ESHIIBEE #2177
W TR ICET 28722 L BRE L7220, L

Caffein-kallikreinJLBEHS 1 0 BRI IS H

HAMELEE 35%2%

L Barkay »'9(3 7.2 mMcaffeine (2 & 2 QLFEFS T2
I3 LB ERO LIl L LEBEETFICLD
artificial insemination with doner’s semen (AID)
IZ caffeine # Fi\», caffeine R AID DIEMRIZ 7
Az &} L, caffeine fiif AID OiFIRIZ 14 Bl & 2 fi5%
i 8, %72 Harrison D45 R I3 ESHI AL AL B B S T
I S72ELTH A L& 2, caffeine 124 ) fertiliz-
ing capacity (30 L A& % % L #5#/ L T\ 5, Prins
5294 1HITH 50 NTHERIGD LRI 72K+ D
hamster zone-free oocyte sperm penetration assay
#4177 \», penetration rate (3 caffeine FEXLHHAE 1
D 22+ 3 % (mean+S.D) i2xf L, caffeine JLHHE
FTIFS0LI0 B L EmBTHoEHMELTEY, 2
U3 caffeine JLBNE T DEEIR IS DA I 2 "8 L
Twb,

kallikrein (3 K5 -1 o #1438 % 0 JRE 1R29%0
acrosin {HFHONB 5T DTz W LHERISNT
B, kallikrein DEERFIPTLHEHRATHS &SN,
in vitro TH 0.1~ 5 KU/ml #E£ 1032 TR FE B
PWETDLEbNTWS, L L Makler®, Hamm
53 (LK BB IR EERIZ e & L, /NI 612 45
FIROUGE L ) (LEFREDHERF & D72, 4], Tz
bARRAEBEICA L, ARLESROGEZ DL H»
S 72 B BT TH 5%, Hamm 532§ caffeine-
kallikrein IRA R TR FEEIRAKELZRHTEY,
A1 (3 kallikrein OX5 T EENHERF(FE AT, kalli-
krein & caffeine DA ASERICOWTIHIE L TH
5.

AR, HFESFESETL, Loy
HEIZRIE L 7 7 - 72REFZ 6F L B~ EERRIZ 3R
& RFH #1572 | T caffeine-kallikrein JUBEHE 712 &
% AIH # R A, AIBICBWTHH T 3 FIOLTIE% R
&, I B 2FITHIRICERIIL 7225, 1 FIDREEE
BxL 7.

HWREE T DR TEEIROUE RO SN WiE
Bl il oo ATH 2477 - T b RO "l R MK
W72, caffeine 7 ¥ @ stimulants 12 & 1) ¥5-FEE)
ROWFEZFH > ETOAIHPERTHEEEZLD
B, BEOREFLEIRSF UL ETH Y, FRFENM
toizh, 3 S5 EMEZLHEINREE % L AIH 247
e WEHH D, L L caffeine DR F~DPEED
FEICOWTIRABIBE LI %, £
TEFEDNELRTERL, BHFOTHLTHDL
EAHER % BRE L7 EREZERIRIS AL ETH D 2
EIFLBBATH BH, Al BARIBIZBWTY)
®T caffeine-kallikrein JLBE 112 £ 5 AIH % iA
EE ROMRRICHI) L7122 & 13, A% AIH %
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Clinical trials of
artificial insemination with
husband’s sperm treated with
caffeine and kallikrein

Masanobu Watanabe, Takumi Tanifuji,
Hirotsugu Tashiro, Hideki Yoshida
and Kazuo Imamura

Caffein-kallikrein L34 7 BR IR s FH

HAESEE 35%2%

Department of Urology, Shool of Medicine,
Showa University, Tokyo 142, Japan
(Director: Prof. K. Imamura)

For the purpose artificial insemination with hus-
band’s sperm (AIH) with addition of caffeine and
kallikrein, which was carried out on wives with
infertile husbands, different doses of caffeine and
kallikrein were added to infertile semen samples
and their effects on sperm motility were investigat-
ed. In dose of 7.5mM/final concentration, caffeine
markedly increased the percentage of motile
sperms. 1KU/ml Kkallikrein relatively enhanced
sperm motility compared with other doses of kalli-
krein.

From these tesults, nine wives with infertile
husbands whose sperm motility was less than 40%
underwent AIH with addition of 7.5mM caffeine
and 1KU/ml kallikrein. Seven of 9 infertile hus-
bands were idiopathic male infertility and 2 cases
of all were retrograde ejaculation. Three cases
became pregnant by this AIH method. The two
cases gave birth to normal children and the other
had a miscarriage.

(ZfF 198949 H 9 H)
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Studies on Tissue Localization of
Antigen Epitope Corresponding to the
Human Sperm Immobilizing and Aggultinating
Monoclonal Antibody (H6-3C4)

SRR RREA A AR

g H i it i o2 (| 1E
Kinu KAMEDA Yoshiyuki TSUJI ~ Tadashi TAKEMURA
BB F =

Shinzo ISOJIMA

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

K F AT IE AR I A DKM Y > 7sRICHE T 2 & F RS FAFILE 2 27 v — F Lk
(Mab) H6-3C4 #5:2#T 2 W58 1 U OMBERAELE IS O W T, S b2 5B & OHiAm
PUEBRIC & DARET Lo, BHEARE C ISR - WITIR 3 S 3, RS FIR - 5580 kot
DR HLTz, DUARRILFER > & IEHREHE I e LR S B o s ks b O P E I3 2 L < L T
W7z, fit> T Mab H6-3C4 AHIRPUE (2R EiR 2 @8 2 B FIERT IS IcfET 2 £ 2 5
N7z, — AR T I B R ORANE, RPLR eI, IRIRMERICH LIEE T ABREDEE
TER 2 RD2H, BRE YA — bR T Mab 0% FABLER BRI TE 2 h 72, -7,
—x AR o 1 PURIZ RN v, UIDIRRZ EHES <, Mab O KIS (2 5H658 T 1245 125

WZ EDBH LT 5 7,

(Jpn. J. Fertil. Steril., 35 (2), 313-319, 1990)

&

FEFABLILAE (SI-Ab) 12 & 2 RIFFED AR R
EOC o TRFERETOEENEBEEICHL L
ZHNTWAEY, 2HIT, FHERLEHRICHEETS
WHEME L EF 2 51T B, SI-Ab 12 & 2 AR # fif
Mg 5720, F 2 (3, SI-Ab BHEA 4T A DO ARM 1ML 1)
YONERHROE FERIE S 7 o —F ik (Mab)
H6-3C4 Z{E8$ 22 L IZHKINLY, = Mab # Hw
THEIGGERT MR E N =722 4 742 * 5
M UBERAETA IR
BTHEIEL2MLICLTERY,

AFFFETIE, Mab H6-3C4 iRz ¥ b — 7D
PR S L O— b likic B T 2 RETE2 &
I IR AR AR 2 b 7o IR bt ic S D R
L7z, 2512, #¥F Lo Mab H6-3C4 xf kSN
JRTH DL TMEIPIE F 7203 1 HUR & XK B E R
IR — Rt b o BT E O Mab H6-3C4 &
BOSHEIZ 20T, 2406 418k % Fv 72 Mab O3 &k
INEERIC & Y RRET L7,

KERF &

1. ®/ 7 v—F ik H6-3C4 R
A7) F—= H6-3C4 DIEBLZOWTIZT TIcHR
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HE 1 Immunofluorostaining of intact ejaculated
spermatozoa

& | f20hs, 2 2 THW 72 Mab H6-3C4 (3 SI-Ab #iL
TRPEHE AT I AN O AENLAL SLso® © 45) DRI
) 2o5BRkE T MEFB XU PMW THIB L7274,
-2 Iz o—=filg (NS-1) &RV =FL 7Y
=1L 1000 (2 & 0 HIRELA % 4T 7% - TH2 AN 7Y
F—= H6-3C4 D553 FiE T, £ D Slseld 5,000 unit
THotz, sRize7 2 3 zo—~ifilz (NS-1)
WAk bR W7,
2. ot

K 2R TS 2 Ele D £ £, H 5 I3
E LG Lo R T2 96 72 VUE7 L —
Mz AR, H6-3C4 3538 L% 4°C 12T 30 4 B
X4, PBS Tiki%%, FITC 23t b IgM (Cappel,
USA) (40 f&#8) % 30 2 MIs & & PBS Tk
BRIA F7FRAC—HETF LA/ N—7F AT T
KHEEMEEICTEELR. HD0nIL, REFHETFZXF
ARZFRZERL AL/ =Nz T 5 5 HEER,
Mab H6-3C4 Z iR 12T 60 4 M EH S &, &I
FITC bt b IgM # 30 2 K S 724 90 %
71 &) »—PBSICTHA L, #tEHEBSRIC TS
L7,
3. RISHER LR

B A AL AR 3 SO L 2N SR
ENHEARE, —HAHEI MR IR S e Y
O THBEICBED WL DIZHOWTHRET L 72,
AR 10 % R =) VEERK ST 7 4 A
G #ER L, Bio¥5 7 4 v BUKkbD, 0.3%
H,0,— #* % / —1W % FRIZT 30 MRS 72, 10
% 1E#: ¢ XU & 30 A RKe S 721k, H6-3C4 1
# %% 4°CT—Hn S 7z, A I NS-1 K5
LiEREHW RWT, B F el + IgM, ABC
I (Vector USA) & FiRIZTH 40 wEHEH S &
724% 0.05 % diaminobenzidine-0.01 % H,0,-50mM
Tris HCI (pH7.2) 2k W Efa3 ¥/, Mayer D

K AEtMab H6-3C4 R ISITIE o ML R A8 14 AAREE2E 3B5%2%

hematoxylin Iz Tikifeta #4772 - 721%, BEEICft
L7,
4, FEREERER

O B NoRMyIMHE, O RUERHr Mk 2 R L, 8
fr¥E /R T 3,000 rpm, 5 43 3 I L 721%, Mab
DFEFA0.5ml & 0.25 %IMERIT HEH#% 0.1 ml & ik
B, 4CHDHWIIITCII—HFER, KLkt
DREEEBELL.
5. PUARTRILFEER

WL 2 U CEHEE T, IR MEKIE, KR, BE
MK % % 3.000 rpm, 540 3 MLELES L THY
72, BE, BHENE, I RARESF A —ICTER
# 10,000 rpm, 20 s fE ik L7z iki&E & A 72, #9 20
Z D pool LI2IEH H 2\ ITEAE TR EH DR
(10,000 rpm, 30 25 Ei#E) %2, 100 % HIb
TIBE Y, FoENR SRR LZLnzRAV
72, F o, WEERERROBHABZBE LU HIRICER
L 72K (R (365 T % 105/ml, #2& I 3800/ 1 migt
FRAEATW) OFHEISERRIC 100 % MAIBTL
TIL S 722 @72, AFLD 100 %
BRI 2 Tkl S e 72 2 v e, MR E Y A
— B LIRS & BIRINER DA, BINERT
oFIIE RS 1/2, 1/8, 1/3212% 5 &
Sz, KT TCI31I/4, 1/16, 1/64127% b L9
i Mab H6-3C4 # iz T &k { B L7z, H6-3C4 £
& L% SLoflip™) 10 127 5 & 5 500 f5 &AM L TH
Va7, KEHE, AFLIZ 50 mg/ml 2 &5 NER AR L, 250 fi%
FIR L 7= H6-3C4 1538 15 (Feis S fifi3 4y 10) &
sHmEFORA L, 4CT—E/BRINSE2%EL L
HICER B PURTES 2 ES T AR LRI X -
TR,

RERRER

1. K¥fodkikt

BHEREF 0 M 2 ket L 703, R TIEER
HICHEWEEIEADLNIZ(BEL), AFA4F7 5
Z FACHEE L7 A s s Tl hslo b i
ik
2. PR O MG

ORI, kLRI K B 3 4 <
etn X N o 72, KR LRI O E IR 30
X tedr o728, REOKE EEE» Yt 3,
B o R Ia ) RENE I iRt 2 R 72, KD
AR IS b feta R B2, RDLIRIEYE S
o2 (BE2). 3HEICOWTHNLD, Wi
LRk FERE R L,
3. IE¥—ix s Mg E
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H.H 2 Immunohistochemical staining of male genital organ
A testis, B caput epididymis, C corpus epididymis, D cauda epididymis, E seminal vesicle, F prostate

B OROIRIE FR, KESCEENDERRF LK
DFLEMNR TR S e, e LR I3REICREa S
N7z (BE3). WERIRTIIIRMIZIZRE 52 h o7
AU IR C e I e, BIEES I3 FE LA
D—EWHrF@INnt, WEIoRT7Z72 v o F
Fo Al R, —F, , Tk
eI Nahro7 HBEREOERELR 1 IORT.
4, EHEERE

O RIEEH MERIC X L, 35 BRIE X 4 F TRMNEE

EDPEI N, BAMBRICH§ 2 EEERIZ 2
BgExnthro7 (F2).

5. DL FEER

Mab H6-3C4 ¥ T AEMLIER I, SHERE %Ik
LEDHHE A Mab E#ICA LT 1/16 D& X35
&1Z, 1/64 TH 80 % F THRINT 5 2 L AT E LD,
FFRBEDOREY A — b, B MLEKTILEILILEN
Fiteh* Mab B I2x LT 1/2 TLRTFARENLIEA
PRI T 2 LIITEL» 72 (K1)., EXbHdN
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HARESEE 3B%2%

H.# 3 Immunohistochemical staining of somatic organ
A kidney, B liver, C skin, D lung

(TIERE TRENRTIE S L RS RSB OREEIC DLW TIR
PRI EBR 24T % - R Z K 2 (R, V7oK
EAESR I H BROREHEIC (IR 795 10°cell/ml A H L7z,
BLIC1 AR b PAV L FERLN. C
L, WERRCL DR, LR LK1
HERE (W 7 7o DR LIBE D AEREEH I E 725K - T
TR T L B DD FEERIRIROK ST Mab H6-3C4
BRI L 723556, EHH 5 IR TRER RIS L 2
Wiz Je U T IR EE DAL R 2 13 5 £512 134
10 Zev L 100 fEEOHMGEEZ L & L7,

z B

SIPLIARAE AT AR ) » Bk~ R 3
I o—vOffifaf&ic & D IER L7z Mab H6-3C4 (3,
KT ioxt L O WA IRMR AR FABMUER B L O
¥ FEEER 2R L7, FITCHESE b IgM %1
RO AR T2 Mab & FiW CIEERIOFT
FERE T OPRREE 2 T RH2» 6, 2D Mab D
FHIOHUE (345 TIREE SERICHm L TWwa 2 LA
B L 72,

Z @ Mab SSHLRAHE T LIS T 2003, ¥F

R HHHEEINBICELEZTOVWTILORHTS
LR DL D, BUEEMMEO R~ ) CEE
2857 4 A A E VT ABC I TR
AL 2 1T 7 - 72 kG R, MR, RSE RAREEED
RIS IPUEM RO S Lo 7eh, HBEL
HRREE LK S L ORER LR Em a7 o,
—%, PLAMRIUERRIC & ) AEERERRICERI L 724
WL EEREE # 72k 2 A, Mab O FAMLE
B IHE S RS BRI DR HE T I3 A 1T L T
W7z, REERRR LA, TOMKRIIRTE Bk,
FRIEERIR D W 5K ), KR, KR BBk
LOEETL VDT, T L Mab H6-3C4 xf ik
SR TH B T AL i PRI, WBRATHF»E
RENBE T E ST, BB LR TR
5 iR & LTEE s, EER w2,
RELUTOHEENT, KIS TAB»HEAELT
STMEIR E %), B & BT 5 I TR
FicfET 2 EZ N5, 3L ICHEEE, O8RS
PR LD W ENDL DD, KR ODLE
JaRHEITHE L LDEEZEREPIIWEETE L
W, RS RERBR OSSR O DR & HEORT 5
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# 1 Immunohistochmical detection of H6-3C4 antigen in normal tissue

Tissue Staining
Genital organ
Ejaculated spermatozoa + (whole)
Testis =
Epididymis + (epithelium)
Seminal vesicle + (epithelium)
Prostate -
Somatic organ
Liver -
Kidney + (distal tubule)
Lung + (alveolar cell)
Pancreas —
Esophagus + (basal cell of squamous epithelium)
Skin + (basal cell of epidermis)
Salivary gland — (secretory cell); + (duct cell)
Fundus of stomach + (surface epithelial cell)
Placenta villi + (trophoblast cell)

(first trimester)

e oEZTHEEEIEICHER FEIBEELT
WaLDEEZ LN,

FEHE AR IIWILEIIC B W TR T2 2 kS RS % 1S
TEEHTHY), T2 REBET LIS, EHB L
T RE D SRS RS T (I VOR BB & A LT 2 &
%2 6N T3, $72, Magargee & (374 F 23t

# 2 Hemagglutination assay of Mab H6-3C4

Red blood cell Temperature Hemagglutination

4C X 4
Cord (Ot
ord (O type) a7C -
4°C —
Adult (O type
ype) a7°C B

Sperm immobilization (SIso 5,000)
Sperm agglutination (1 : 1,600 dilution)

= 100

z ( Absorbed with

2z @ Spermatozoa

§ O Cord blood cell

E 50 | A Kidney homogenate
& O Liver homogenate
&

o

2

K

o 0oL

& .

. " " a

1/2 1/4 1/81/16 1/32 1/64 0
Ratio of absorbent
X1 Antibody absorption experiment with cells and
tissue homogenates

SEMEL 7 F L DEAHRIRERE EARZ EBT 5/
ICELSEMT A L2 HELTEY, HEEMEKIZ
HFBEREAAF L OBEESANmMENE 25T b
%5, ft->T, MabH6-3CA S HEZE b —7 L LT
R LT 208 | PUR LAER ERIC BT 287K
FOBRRICPEE L TR PIRRRmICHT 2 IcHE IS D
DTHBHEEZLND.

BRI F LI > TR ENIEERA S 2
M3 v T Galpl-4GlcNAcg1-3Galgl-
4GIcNAcB1-3Galg1-4GlcB-Cer D¥EsEREE %A L,
G YRIMER DI IE & M8k L £4£ 9 3. Hirohashi®
LI EEORAT) v SHir SER L PRI
/7 a—F0ditk NCC-1004 25 i fiE ¢ B35 2 &
ZOICL, M REEMAE D IR R R
NTHEY, EFEMESCBWTIIMELE, BELK

100 Absorbed with
® Seminal plasma of
normal semen

o Seminal plasma of
50 azoospermic semen

0 Seminal plasma
after vasectomy
(10° cells/ml)

A Seminal plasma
0 after vasectomy
(2-3 cells/ml)

A Human milk

Relative sperm motility (%)

L

0.1 1.0 10

Concentration of absorbent (mg/ml)

[X12 Antibody absorption experiment with seminal
plasma and human milk
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Studies on tissue localization
of antigen epitope
corresponding to the human
sperm immobilizing and
agglutinating monoclonal antibody
(H6-3C4)

Kinu Kameda, Yoshiyoki Tsuji,
Tadashi Takemura and Shinzo Isojima

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

The homan monoclonal antibody (H6-3C4) with
strong sperm immobilizing and agglutinating
activities was produced from the hybridoma which
was established by fusing peripheral blood
lymphocytes from an infertile woman with mouse
myeloma cells. The antigen epitope corresponding

(319) 79

to this Mab was identified as type II
neolactosamine, i-antigen. In this paper we studied
tissue localization of the antigen epitope, i-antigen
corresponding to Mab H6-3C4, by immunohisto-
chemical staining method and antibody absorption
experiments.

In male reproductive tissues, epithelial cells of
cauda epididymis and seminal vesicle were stained,
but testis and prostate were not stained. In somatic
tissues, distal tubules of kidney, basal cells of
squamous epithelium, alveolar cells of lung and
trophoblast cells of first trimester placenta villi
were stained. Sperm immobilizing activity of Mab
H6-3C4 was completely absorbed with washed
ejaculated spermatozoa and seminal plasma. The
antibody absorbing activity of human seminal plas-
ma from normal men was much stronger than that
from vasectomized men. Though distal tubules of
kidney and cord blood cells express i-antigen, they
failed to absorb the sperm immobilizing activity of
Mab H6-3C4.

These results indicated that the antigen
molecules corresponding to Mab H6-3C4 may main-
ly be produced in the cauda epididymis and adhered
on spermatozoa. The antigen epitope correspinding
to Mab H6-3C4 was expressed in somatic tissues
but the binding affinity to Mab H6-3C4 may be
weak.

(At 1198949 H 20 H)
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KCl 0.4 ¢g
Na;HPO, 0. 05g
KH:PO, 0. 06g
NaHCOs3 0.8 g
JNa—2 1.0 g

7&Kk 100ml
IN NaOH T pH?7. 14

w oW U
MgCl; 0. 05g
MgS04 0.05¢g
CaClz 0. 14g
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Percoll 80ml
B 1 10ml
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tE bFETNLT I 0.1g

PLAME (ABPC, LMOX) #%1. 0mg
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To compensate the sperm dilution by adding a
cryo-medium, human semen were washed and con-
centrated prior to freezing by means of the
continuous-step density gradient, which was capa-
ble of separating progressively motile sperm. The
processed sperm was mixed with KS-II cryo-
medium, and then frozen by using the programma-
ble biological freezer at the rates of —1C/min
(room temperature to 5C), —30°C /min (5C to —
100°C).

The concentration of sperm prior to freezing

AR 35%2%

compensated sperm dilution with cryo-medium.
The mean sperm survival rates was found to be
82+119%. Therefore, the post thaw fertility index
(sperm concentration/ml X sperm motility % X
10-%) was comparable to those of original semen or
even more.

The present procedure was applied to 232 infer-
tile couples who directed AID. After 440 insemina-
tion cycles, 24 successful pregnancies were
obtained, where 18 cases were terminated at full
term delivery, 1 case was loss of follow up and 5
cases were aborted. Non of the newborns noticed
abnormality. The pregnancy rate of 10.3% suggest-
ed the usefulness of the present procedure.

(4 11989 4-7 A 22 H)
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BRERIA TR (AIH) D@ BT 250 &
¥ FHeEET X b (Hypoosmotic swelling test)

Study on the Semen Analysis and Hypoosmotic
Swelling Test at Artificial Insemination with Husband’s Semen
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a5 % M 5B o K HD W OH BE R
Kazuo YOSHINO Kentaro TAKAHASHI Akihiro UCHIDA
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BHERTFI2ED 3 U EOEEER A TN (AIH) % #5417 L72 B BICZDAE hypoosmotic swelling
test (HOST) #MEfTL, ZOMEEEREL, UToMEE2E72. 1) AIH BiTEEOWRTRT
SEEE TIRFEEAS 36 X 10%/ml LI F TH - 72 Mk &0 62.3 %% hiH>T Wiz, Fiz, HREFR DT
IR ORI AT RIZZ NSO R TR E L BEZD oL r o7z, 2) BREOHRTE Ty
2B HDKE AT RIT ATH BT B BORBRAT RIS X TRWERTH - 72, 3)AIH fEifrE#HD HOST
DFEFIEFHOTERTE T WL BN HOST ORISR TERE LB TH - 72, 72, AIH HEifT
BED S BIREFDITRER O HOST OREFRIZMORHICER TR WHERTH 72, LEoFE L),
ATH FBATHEORS TREBEDFHMII SR AT R X D 3 HOST DERO LB TH 5 L#EE I s,

(Jpn. J. Fertil. Steril., 35 (2), 325-328, 1990)

]

BUEHEMATLIRN (AIH) 3BERMIDOALER T &
L COMFIEAE, B HESRETRRERFE L
TOEHERTFLE T 2EFEEE LTHWLNT
w3, LaL, AIH 22 IVF-ET % GIFT Il TH§
FICHITTELEICBWTRMEN LT WEZSLTH
255, BHRIOSERFICAT ERFEELTO
FRECEL TERYT LIFED W BE»R LI
TWh LIIEWHT2w, Z208HE LT, AIH 7%
HEBLNAEFIZBNTH BRIEERT 2 2 L2558
donz ), R—EANIZE W TR ROES),
AR IC L 2D, FHROMELEVWSALEER
&N ZOFMEA—E T W EDETF L5,
Hypoosmotic swelling test (HOST) (3 1984 4,

Jeyendran et alViz & D& S, BRIl
RoRkEEZ L & Ic LT, BN EZHEL L)
ETHL0THB. All, YFEzRZ2L, HHERT
2k ) 3Lk ATH % T L 72 B8, Z0HEE
HOST ##ifT L, ZoB#EEZ B LicoT, HF
DXEIIEE R N2 THRET 5.

HRMBRRUFE

1) WFFEAS D UBIARE - Aiwstke 2L, 1
FIAE, HFESRETLZEOBERFIZLD) 3
WU E AIH 2 /17T L7238 % 10 % (AIH B x5
L, BEEOMRNTETHEHREI0& (2
o— VR BB L7z

2) KRR R L AT IEE AT R Z R 2 ml
Db, #%FIRE 60x10°/ml LI E, #§-7EH% 60




86 (326) B TR\ L34 &R AR T R b BAERE 3B%2%
(a) (b) (c) (d) (e) (f) (g) %L, BFRHER IS BLUTLELTWEH, MRE

' . L 7=5EF o ATH 0 586 13 40 2 B 1< s R
36 10°/ml LI F O R % 2 L 725 Th 5.

) 3) HOST » 4 : 150 mOsmol DK EE & 7% 5

g © Ve A (ERC L, 30~60 4, 37°C, 59% CO.in air

“FC incubate L 7228157 A AH S BLEE T (X400) T

BHEE L 72,
4) HOST o K 1I1Z/RYT & )i a~gtype &
a ! no change TN 7 ORI ORE T-H58D L5 DT, total 100 LA
b—g : various types of tail changes FORTABEL, FNEND type DEIA £ EII L
K1 hypoosmotic swelling test 12351} 245 1R E it 72. B, atype 3% A7 {, b~g type I F
DB DREHMALL T 5 LHE L7z,
(Jeyendran et al. 1894")
HEmR
# 1 AIH RAT B E DR R — PAT T
= - - 1) AIH #orgigrr i © AIH TLERETIL,
. RS TR RSB SRR . W ™ s
HiEfH (x 106 /ml) %) (% 105/ml) AIHDOI$i23~9MmTHY :Fﬁ]@%u*%:;(?ig
6 —+ i 11 >
1 7104391 5104241 40.8128.8 62.8+44.0x10°%/ml (mgan_s. D.), HfiEE
9 101.2438.6 64.4+17.3 63.3+73.4 46.4+22.1 %, EEKS T (3 31.7+28.4X10%/ml
5 40'8;‘20'4 47'3; 7'8 19'3; 9'7 Thotz, LT, EHKETIRED 36 X10%/ml LI'F
y 55‘2;30'1 44'1;20'6 23'8;20'4 THh- 2RI LD 62.3 %% tiHTH2(EK 1),
sy PSP ——— —J, AIH 1= & 2 {BR (3R 4, 7, 8 TRO LI,
5 82.0+54.0 32.5+21.2 24.0+18.2 o s
6 106.3426.0 5134235 59 44274 FIEREORSEATR L, FDBREBEDITREBALIGFED 5
.3426. .3+23. A4+27. P B
7 37.3+ 8.7 73.1410.3 28.7+ 9.5 j((;;)ﬁm Ll
8 33.3+£21.7 21.1+ 8.6 5.3+ 1.8 ’ o R
2) 2 b — LBEOKKA R B TRER
9 60.9+38.6 31.3+16.1 22.6+18.3
10 11.8+ 93 43.7417.2 43+ 4.0 115.6£47.0>10°/ml, #§ 7 3E &)= (3 78.3£127.3
T BaET B, Ty %. ALEINT T 1% 86.1226.4X10/ml T Y,
Y G28R0 AbAren . TEEsA ATH BEORTHET R 12 o< CH R i R L7,
%2 AHEEMORGEATR & HOST D%
5E 1l KT R HOST
KRS TR LY B TG R RS IR g type ST LE
(x105/ml) (%) (x105/ml) (%) (%)
1) 51 60.8 31 35.0 10.0
2) 21 28.6 6 28.7 11.1
’ 3) 89 5.6 5 17.0 7.0
4) 32 50.0 16 47.0 33.0
5) 102 63.7 65 51.0 26.0
6)* 36 55.6 20 60.0 31.0
1 26 62.9 18 46.2 14.1
7 2) 47 87.2 41 35.2 27.6
3)* 39 69.2 27 65.5 38.1
1) 12 25.0 3 41.5 7.5
. 2) 48 14.6 7 42.3 13.5
3) 61 1.5 7 35.0 12.0
A} i 35.3 4 52.6 26.4

* 1 AEAR SR



P 2F4A1H

#3  AIH M7 84 HOST DR
TR KR TIEALE (%) g type Wi FIAL% (%)

1 54.6%£10.4 17.2% 5.8
2 59.4% 8.4 33.9£15.1
3 40.6+10.3 16.9+ 5.9
4 39.8+14.4 19.7+10.6
) 58.7+ 7.4 23.0% 4.2
6 48.6+14.8 14.1+ 6.4
it 49.0£12.5 26.6+ 9.8
8 42.9% 6.3 1494 7.0
9 49.4+ 9.6 21.4+ 7.4
10 19,2+ 7.2 6.5+ 2.6
i) 45.6%£16.0 19.3+11.6

HEF

3)AIH ##2 HOST D#55: ¢ AIH £ HOST d#s
R, B TBALED 45.6116.0 %, g type K51
EFEA19.3111.6 % TH N, 3> b o — LD
FhE b (7.6+£7.9%) KR g type ¥+
(23.84+5.0 %) ICHANTHICHEICRIETH - 72 (£
3). 72, AIH B 5 BATRIEF O 1T iRE HOST
DFRER MO AR TEETH 72 (F2).

£ B

BRI, FrcZHs (A S R B R <] ﬁ(i&& LT
AIH, IVF-ET, GIFT Ccé:f)‘% N, ZoFHE
WTomEIZZ 2, L L, IVF-ET, GIFT uE
DREFRTOLES ICHITTEIRTEIEL, KEHD
MR TIIBAE e B ZHE FHEICx LT AIH 2MfT LT
WOLDHEKTH S, LrL, ZOEBERIIKS,

HETIIRETF2HELTH»S AIH #2479 & &% bet-
ter TH D EHMEINTE Y B L2 &1 (layer-

ing method) 12 ZHREEA L T2 BRI T
R ERRR LR EC DL, ATER% T
WRIHFLHEEHET WA, /2, HH SO IIHE LA
EODEEFEE AR 7o TIERBRE 2R LT
B, ez L LI T swim up JEiFE#REL 2 Fv
72 ATH OFREICOWTERE L7227, B 52 L8
TIRRE 10 X 10°/ml Rifid B HRETIZ 10 X 108 ~40 X
105/ml DB FER L N THRRIIEEICEL, AIH
PREATT ARRICHEROERE TE BT ELTSE
{ 2 & AIH OBAED M FICO7%ehs 5 L8E L Tnw

—%, AIHOEREIZOWTOBENLERD
H5H, FELOIEFIBE 50x10°/ml LI T2 AIH®
Whe & L THRET 5 & 20x10%/ml LI Fo e ATH
BEINFIA3 7 <, 12 10X 10%/ml LI FORET & ASRIE
BRASEEAE L7z, 2 5102 30X 10¢/ml LI_E o BT H R 4T

(327) 87

HRFIH % <, FRi2 40X 108/ml LI EoBETIZ 25 H 5%
IR L 722 & L DK FBAEIC BT AIH o F Bt
PR T A LI RLE P57 EMEL TS,
72, Russel'Vi3 ATH #¥THR D% 2 % 8 $3F L% <,
R ATT 2 NBIHRIEIIRE T quality 2% & 32
EPLULLABMRTHIEREL TS, E5iC
WAFEH 5 ITEREIMET LT 254, o
FHHATH & ) LITHRDF © > 2H5%H 5 L ik
RN TORBMEDOET DK & X 245 L, %
OWMFEITZ D “HIRGE" 2E5 BT, LU
HRIZT T AIH ITIE LT 5 L3 LT 2341
Ld 5. AR TH PR FI2 X 5 AIH TR
DAL L 72REBI D RE e Fr RS AT MR DAL L 72 2 - 72
FEFHC R TR E LTI A <, /2, HEH AL
L 7HEFIZ B T L AR BOT M & R AR DR T. L 7
oI E RTLRELBELZRD SN h >
72, 2 LT, MERREFIC BT DHEHERENR D —E
DfFmIEA ST, WA X ) o ATH @S i3
ST,

t MEF I3 RERESAREL BT, e iE
ZLEMREEEL, WEBMNIRAL, HMERIK
2 LZHEICE S, HOST (3, 1984 4 Jeyendran
et al Tk D BRI NI TZENRETH 5,
I, WFoORMMKRELEEW TALT 52 &

D, ¥FRIHMIIEEEE X DT oZREh %2
HELE)ETE00THS. 2D HOST I2LT
Chan et al.' {3 —HAGHE AT R & EBMRET L, *s-Fim
FE 20X 10%/ml, 457 IEE)E 40 2 HKHEL LT, 20
HitA CTIEH - BEREAR SO, 208 TIgk®
2B L TAL L, ZRNFNOEFRALEICHEES
DhbEHE L TWS, 72, Vander Venet al.!®
T MEAAZIE BT, LI TFDIFEAY
IHFIAER 60 %BLLETH Y, FH L KT Ok
FREALHIZI LA ED760 %LU T T, HOST 1324512
BT HRENDIRIEICL 2 EHE LT3, WRHE
WT L —EEIRTE & O MG O#ESE, » B FREE
HOST [3—fH5iERTE & B A8 b hiee, £ 72,
EZMEDREE R T 2 B & 0 S8l Bk 71
L 42 %, gtype ETIALHE 14 %) 2RELTA
5 &7, AR DIFRREF DR BT o HOST @
FERIZTNTHEMLETH 72, 2512, 1HIEK
SLEHAD KSR AT L L 2 DFEFIH i L B i
TIEZWDIzx LT, HOST D#EFL(ER] 4 o g type
WAL EEZROT—FRRMETH 72, LUEnc
& &) HOST (354 TFRRITIT 2, — b et &
DENED B b D TR I L E A 1 0 Z A
fex LT HOST D#R%EZE TS5 LIFAIHD




88 (328)

BRiclHTHHATHL EEDNLS.

1)

)

3

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

X ®

Jeyendran, R. S., Van-der-Ven, H. H., Perez-
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FEEN, IRESE, AEEF, KB, D0
FRiEE, WIFEPAR C IVF, GIFT o3k & M, H
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FEEN, MRESE, AEETF, wLgZ, 8l
-, BEIEEARD  ECAS U0 N AR (GIFT) DR
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B OME, RilsUE, BRERERRAS, REFIR—, X
KO, A R, SIAHEM, Ak R, HIETRE
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HHEFS, e, kT "W, MMEOE BUX
B\ O L) ECE B AR & B 7ok TR
=D AIH ~0IGH, H ARG, 28 1267,
1983

HEMS, SRR, EXLRKR, BEE, N
MO, SEEAR, bR ¥ SRTEITLT
W B ¥ swim up EIFEHEEZ W2 AIH OF
HITEICBE 2878, A ARME25E, 331225, 1988
PEYE B, EAEEOKES, EXHHRR, HEFHS,
BHZE, LR % 4B THITLTVWEHT
swim up %k ¥ % # £ & * MAKLER IN-
SEMINATION DEVICE # fiv»72 AIH O F H%
IZBE T 2 RRET, RERERR, R

B L, bilreE, BHE B, KK, &l
B, ®OTE, g H, BkFER, AR,
BE 5 UBIREAKRICE TS 14 ERRE I
BWEGEOME —AIH 2 & LT —, HAE2EE,
33:77, 1988

haE—Kk, Ba B IR BEICKT HEREE
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2k, 32072, 1987
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(hypoosmotic swelling test) and iz vitro fertil-
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16) HEMF, SAGEAKR, SRR, PHHEELL,
HFEAE, FEiE O, LT, LB ¥ T
Hefie 7 2 b & LT hypoosmotic swelling test &
— AR L OISO WT, H RAE2EE,
34 1101, 1989

17) S5, ESmEAS, DHEEE, EE O, N
HIZsL, LR ¢ BERBREE BT K
&7 2 b (Hypoosmotic swelling test) (ZB87 %
Wge, B ks, 41149, 1989

Study on the semen analysis
and hypoosmotic
swelling test at artificial insemination
with husband’s semen

Kazuo Yoshino, Kentaro Takahashi,
Akihiro Uchida, Masuo Kusakari,
Atsushi Manabe and Manabu Kitao

Department of Obstetrics and Gynecology,
Shimane Medical University,
Shimane 693, Japan

We studied the relationship between the routine
semen analysis at artificial insemination with hus-
band’s semen (AIH) due to poor semen analysis and
hypoosmotic swelling test (HOST). The results
were as follows: 1) sixty-two point three per cent of
total AIH was under 36X10%/ml of motile sperm
concentration. There was no significant difference
of routine semen analysis at a pregnant cycle in the
pregnant cases. 2) The routine semen analysis of 10
fertile men was better than that of poor semen
analysis. 3) The results of HOST of 10 fertile men
were better than those of poor semen analysis. The
results of pregnant cycle with poor semen analysis
were better in pregnant cases of poor semen
analysis. We suggest that HOST is a useful test for
sperm integrity at AIH.

(%4 : 198946 A 12 H)
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J\NIRHELHLD ZHEFREIC AT 5 2R

Clinical Effects of Hachimijiougan
on Oligozoospermia

B B K TR A AR
3 A ] i oot J{ -
Akito MORI Tsutomu DOUCHI  Shinichi YAMAMOTO

O Bl & T HF & i Aol

Kazuhiro TAKEUCHI

7k H

Seigo FUKUMOTO
T 1

Toshimiti OKI

Yukihiro NAGATA

Department of Obstetrics and Gynecology,
Faculty of Medicine, Kagoshima University,
Kagoshima 890, Japan

SHEFRERE 51N L ABRMIB AL 2 H IS Lo 25 116 (21.5 %) ISR % 472,
BRI S T2 80 %A 1R 5-BA%A 3 » B LLPNCHEIR L 72, #2594, *-FUSf % sSpIcBp T & 722 27 )
(EAREE 10 7, FEAFIRFE 1T ) 09 5 1561 (55.6 %) THEFIREDREL Az, $ 105 T T
(10~40X10%/ml) 1=xf L TI276.5% (13/17) TERRMICHMTH 720 l2xf LEEZHEFRE (10X
10%/ml LI'F) T3 30 % (3/10) DERET L A7z, S OERKRAEF 16 FllcBwT, %55
DIEE 100 % & T % &, HETIRETIIRE%(2 350150(%) & ERH %% Bohs, EEi 130+

30 (%) TZHNIZEZRICRIEREL L P72,

Db 6 AMRMBEAIZHE THEICH L THAITH 2 e b,

(Jpn. J. Fertil. Steril., 35 (2), 329-333, 1990)

FL&ic

FOLDPIHERBROMESIE L, L L, 1
LDEL DPEMEUMOARTER T T 2 HDTH 5.
CHEH L, BERHETIZZFD 70-80 %% Lo 5
PR SRR EDBIIIL T L L BIF A B 2
EIFTnin, A%, MHEOHEFEREZm LS
BT ZHE FRE 7 £ DEREIREF 10§ 2 BFE O
MPFTETERICLDIINDERbNS,

BOLIZZ DRBICEFEFFHIN TS, §
ABHERICB W T HIATIZ R L, & < icHRanpEs
REFHEECIIFEHEIN TS, FLBHERE
ENZLZLHOLZHETREIC LML, ATH-
TrtwolmELRLNS,

A, bNbIIIZTHFERF & A FUT AR
Heikh L, BELCREZHBCoTETOEE LM
ZHET B

Mg & Fik

19854F 12 A & 1) 1988 4 12 H £ T 3 4RIz, B
WERRZEES R AR IR TReli 2 2132
W ESRESLFl 2 AR IC/ARMEI7.5¢/H %28
HG5 L7z (R1). 209 B 116 (21.8%) 124
WREEAL % ATz, 2T, ZOHTEMICEE 2885
L7285 10 51 & IELTARR) 17 12D v T Ak
WHOREHEATR B TIRE, BT8R 2kiTT
MR RRET L7,

ZHEFEE & I3 TR 40 X 108/ml LUF T, ¥ 13E



90 (330) SR AL D ZHE FRE ISR 3 5 R HARiELik 3v%2%
£1 MR
_— 4~'&I:J_IJH.“.1 ARSI 5 £ AR 1R & 5 HiiE ff BEfE AIH
(4F-) (H) (x105/ml) (%) ()
AT i T 11 51 4.7%2.7 3.0+2.6 17.2+9.0 37.2+14 .4 3.0+4.3
AT FE4015] 5.6+3.7 7.1+3.8 11.6+6.5 33.0%+15.6 8.8+5.5
#2 RGBS & B ATHRS o) G
JE D Tl 43t PR AT A SR FUAR G0 R $E 5 RS TR EE (/ml)
1 307 0—0—1—0 7 4 1~H 23 %108
2 287 0—0—0—0 2 4F 6~ H 28 %108
3 270 0—0—0—10 2 4. 1-H 18X 108
4 355 0—0—0—0 114F 3~+H 17 %108
5 27 0—0—1—0 7 4F 3~H 4x108
6 257 0—0—0—0 3 4R 2.5 1 15%10°
i 395 0—0—5—0 5 4. 1+H 11% 108
8 307 0—0—0—0 2 4 2+ H 9x10°
9 297 0—0—0—0 7 4 1+ H 12 % 108
10 275 0—0—0—0 3 4 104 H 15 % 10°
) 30+4.1 4.9+2.8 3.0+2.7 15.24+6.5(x10°)
3 AMRHHALIE Y« JEARAR o FEH
i 1l - LTl 3 W PR AKTIA R T L3 A% - 1A % 5-Aiks T (/ml)
1 237k 0—0—0—20 2 4F- 8+ H 14 % 10°
2 3058 1—0—0—1 2 4F 9+H 19 x 108
3 275 0—0—0—0 4 10.55 H 9x10°
4 28 0—0—0—0 2 4 3% H 12%10°
5 307 0—0—0—0 3 4 4R 0.5%10°
6 27k 0—=0—0—0 2 4 5.54 R 16 x 108
7 335 0—0—1—0 4 4 6.5+ H 7%10°
8 367 0—0—0—0 5 4 3.5+ H 9x108
9 307 0—0—0—0 3 4F 5.5 A 2 x10°
10 347 §—0—0—0 114F 9~ H 10 %108
11 327 0—0—0—0 3 4 3~H 6x10°
12 327 0—0—0—0 6 - 34H 20108
13 445 0—0—0—0 114F 12+ H 13x 108
14 367% 0—0—0—10 4 4F 18.5+ H 4 %105
15 385 0—0—1—0 144F 4.5 H 27 %108
16 37k 0—0—0—0 104 6+ 13 %108
17 347 0—0—0—90 5 4 7.5% 18108
IE ¥ 32.4%4.8 5.35+3.6 6.4+2.7 11.7£6.7




FHR2HFE4H1A

BERH 50 BLLT L L B TREIR~7 7 —HTi
FERERETHRIE L7z,

®w =R

TR L 72 10 FloREli 2 A5 & (F2), Abkihig
HDIEGHARMIZ1 » A2 5 10 » H (F#3.0+2.7 »
H), %50 TIREIZ 4 X105/ml 2 & 28X 10%/ml
(P 15.24+6.5X10%/ml) TH - 72, IEEARF 17 151
T3 (F3) %5 HKIE3 » Av 5 18.5 » H (Fy
6.4x2.7 v A), %5-RiE TIREZ 0.5X10°/ml 5
27X10/ml (F¥11.7£6.7X10%/ml) TH - 72,

S 5 IZERREVAE 20171 16 Flic > W TR AT R B
TRHBEHTRE LS T ESRTHE L. Ak
WHIRGRIOME 100 % & § 5 & Abkh AL 545,
WFIREIL 3501150 (%) LEMICkEE A5
WFEHFEIT 130+30(%) THH, #hiZreEd
BOLNLhro72, (X3).

£ =

FHEAEAED T0—80 %% 8D DHEF6 M K M
FET L b b IR FIEICH L TIIERD S5 2 0 i
EHRAALNT B, EYFEIC AN TN (AIH)
LEDHEEMR D LRIZ20BHICLNITE. 2o
s, ZHFEDHRRIIREL EbOTHET
LARMRTH D L bir b,

#%E?;};%J’E
(x10/ml)
1001 - AT 445
« SEEE IR

501
401
301
20
10

1 2 3 4 5 6 7

8
NEREAIRE B
K1 ABRMEAEGIC L 2 FRENEL

9 108

(%)
100

507

3 4 5 6 7 8 9 108
N EHIHS B
X2 J\BRHBE L TLEAR L 72500 Bk TR R

o 1 2

(331) 91

L, %< DRBITEFEHIEH ST W398,
ZHEFREDERE L LTHESEIBRTH 2 & n
ITHENROLND, bbb L THFRERLITH L
TARHEIEZEHAL2E 25, 21.6 % (11/51 f51)
L) BEF TR R 2 1572, OB, FIY L0
29.1% (14/48) ICICEkd 5 L DT, WEE?SD 21.2
%(11/52), MHY 5D 12 %(3/25), =l 6n 7.5
% (4/53), BLP5D 0% (0/23) L5 fFHiRg
&N BOHERDE S e, RS 6 13 28 FiEc ATH
2iT\V16.3 %, K513 10.3 BH»stFE L2 LT
WiED L, bbNO#EIZ AIH I2HELTL 23
ETORBETH B, S5ITARKERE L mEFH$
TIZAIH 23 T3 b s THE L7
REFITH 722 L 2E 2L NI, bRbhoBEIZS
LI I NTL S weEZ 5,

ST, AMRMEHORERARICRIZTTHEL A2
&, FrDOBETIZ, 55.6 % (15/27) ICKTFiERED
BWE L B2, EROME TIE81.3%(26/32)Y, 55.8
% (29/52) 2, 40 % (10/52) ®, 75.5% (40/53) ¥,
21% (5/23) 9 ThH 72, WRERY» LOWET
LIERFIME IR T IREDHENREL AT WD,
GEUR B 10 5] & SEATHREI 17 Bl o g 1z 2 L2 R
30.0£4.1 (%), 32.4+4.8 (%) THNAEEEIT%
ol IREAREDOENEIZZENFNT /10 (70 %),
14/17(82.4 %), ANMEMEIZ# N F4 4.942 9(4F),
5.4%3.6 (FF) LWMBMICHAEZERL» -7,

R B AL G- DR TIRE DL %, FIERF 10
B & AR URR) 17 T2 % L5 27 i 1561 (55.6
%) ICHTREOSEZ R (K1), Akt
TR L7z 10 Bl BAELTIR R 2 A 5 & 8 18] (80 %) #¢
Be5tE3 » ALINICEIE L7 (XM 2).

WFREESHIO 3SBL EicEmL - 54%4
e L, ZAUSHRIRRBIZ N2 T BRIV S & E
FL, ARHMEAOREEITRICRIZTHELREL

(%)

500-[
400 ® HImE
300+ @ HEFEHE
o | N :16
1007 ;}
. N 16 .
BB B

B3 AR E IO R (a3 2 2R



92 (332) JABRHL AL ZHE FHEIC XS 2 2R AR 3B5%2%
F 4 ARHELO BRI

B L Z RS ARE T 2R TR it

hE # 17 10 27

VS TR VA 8 2 10
(%) (47.1%) (20.0%) (37.0%)

f % 5 1 6
(%) (29.4%) (10.0%) (22.2%)
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Clinical effects of chinese herb
medicine (Hachimijiougan)
on Oligozoospermia

(333) 93

Akito Mori, Tutomu Douchi,Kazuhiro Takeuchi,
Seigo Fukumoto, Shinichi Yamamoto,
Toshimiti Oki and Yukihiro Nagata

Department of Obstetrics and Gynecology,
Faculty of Medicine, Kagoshima University,
Kagoshima 890, Japan

To elucidate the effects of chineseherb medicine
on spermatogenesis, we administered TSUMURA
Hachimijiougan 7.5g doses three times a day to 51
male infertile patients with oligozoospermia. The
diagnosis of oligozoospermia was made by follow-
ing criteria; sperm concentration less than 50 X 108/
ml and motility less than 50%

The overall pregnancy rate was 21.6%
(11patients). Sperm concentration was improved in
15 (55.6%)out of 27 patiens (10 pregnant, 17 non-
pregnant cases). Sperm concentration was im-
proved in 13 (76.5%) of 17 moderate oligozoosper-
mic patients, but only in 3 (30%) of 10 severe
oligozoospermic patients. In 16 patients who re-
sponded to Hachimijiougan, sperm concentration
was improved by 3.5+1.5 fold, whereas motility
was improved by 1.3%+0.3 fold. 8 of 10 patients
became pregnant with in 3 months during Hachimi-
jlougan administration.

We conclude that Hachimijiougan is an alter-
native drug therapy without any side effects for
male infertile patients, especially in oligozoosper-
mic patients. Hachimijiougan has a good effect on
sperm concentration. However, the effect of Ha-
chimijiougan is limited in moderate oligozoosper-
ma and lasts only for several months during the
period of administration. Therefore, Hachimi-
jiougan is applicable to pretreatment of artificial
insemination, in-vitro fertilization and embryo
transfer, gamete intrafallopian transfer in oligozoo
spermic infertile patients.

(ZFF 198947 H 20 H)
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BROMOCRIPTINE ADMINISTRATION FOR
OLIGOSPERMIC INFERTILITY IN MEN WITH
MARGINAL HYPERPROLACTINEMIA

Hirotaka OTA, Mineko FUKUSHIMA and Masahiro MAKI

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

Abstract: Nine infertile male subjects were selected for evaluation of the clinical usefulness of
bromocriptine on oligospermia with marginal hyperprolactinemia. Basal prolactin levels ranged
between 21 and 42 ng/ml (mean 29 ng/ml). The subjects were administered bromocriptine, 2.5mg
daily, for 8 to 16 weeks. Every 4 weeks serum hormone levels and semen quality were examined.
LHRH (100xg) or TRH (250ug) tests were performed on 8 of the 9 subjects. Administration of
bromocriptine returned the prolactin level to normal in all cases within 4 weeks of the treatment.
The basal level of serum testosterone was low-normal, while the serum estradiol level was
significantly elevated over the control (p<0.01). Prolactin response to TRH was excessive,
suggesting disturbed regulation of prolactin by dopamine. Both sperm number and motility began
to increase 4 weeks into the administration and levels peaked at 12 weeks showing 185 and 174%
of the pretreatment values, respectively. It was concluded that the use of bromocriptine was

beneficial in treating infertile men with slightly elevated levels of prolactin.

(Jpn. J. Fertil. Steril., 35 (2), 344-339, 1990)

Introduction

It is known that hyperprolactinemia is often
associated with infertility, although the incidence
in men"? is lower than that in women®*. Hyper-
prolactinemia in men causes various symptoms
such as impotence, hypogonadism, testicular atro-
phy and/or galactorrhea®®. Bromocriptine ad-
ministration in cases of moderate or severe hyper-
prolactinemia (approx.=50 ng/ml) is confirmed
to be quite beneficial by many investigators.
However, the treatment of cases with marginally
elevated hyperprolactinemia remains controver-
sial. Segal et al.” reported the successful treat-
ment of oligospermic men with marginal hyper-
prolactinemia by recovery of the sperm number to
within normal values. Saidi et al.¥ observed simi-

lar effects showing rapid improvement in sperm
number within 4-7 weeks. However, several inves-
tigators maintain there is no measurable effect of
the drug on semen quality in men with slightly
elevated prolactin levels®!?. Therefore, the pres-
ent study was performed to evaluate more clearly
the effect of bromocriptine on sperm number and
motility as well as serum hormone levels through
examination every 4 weeks.

Materials and Methods

Patients Nine subjects were selected by measur-
ing serum prolactin levels from a randomized
group of 174 infertile male patients evaluated at
the infertility Unit, Akita University Hospital.
Subjects ranged between 23 and 39 years of age
(mean 32 years) and had primary or secondary
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infertility for 2 to 11 years. None of the subjects
had any clinical, radiological or other hormonal
evidence of pituitary disease. None had a history
of orchitis, trauma or varicocele, or had under-
gone radiation therapy or had been on drug ad-
ministration during the past one year. Controls
were aged between 23 and 39 (mean 32 years: n=
12) and proven to be fertile.

Hormone assays Blood was collected every 4
weeks between 10:00 A. M. and 12:00 NOON. Sera
were separated by centrifugation at 3,000 rpm and
stored at —20°C until assay. The radioimmunoas-
say (RIA) kits for the measurement of serum LH,
FSH, prolactin were purchased from Daiichi
radioisotope Co. (Tokyo, Japan). Serum testoster-
one and estradiol levels were detemined by using
a kit obtained from Eiken Co. (Tokyo, Japan) and
Midori Juji Co. (CIS; Tokyo, Japan). Pretreatment
levels of serum prolactin were determined a
minimum of 2 to 3 times and the mean value of
each patient was listed in the table. Hyper-
prolactinemia was defined as present when the
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Fig. 1 Levels of serum prolactin before and during
the bromocriptine administration. Each value
expressed as mean + SE for 5 to 9 cases.
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prolactin level exceeded 20 ng/ml.

Semen analysis Semen samples were collected
once a month by masturbation after 5 days of
abstinence. The volume, sperm number, percent-
age motility and morphology were measured. The
values of sperm number and motility in the figure
are expressed as percent change against the
pretreatment level (zero). In each man a minimum
of two previous semen analyses had shown a
consistent decrease in the number and/or motility
of sperm (less than 20X10%/ml and/or 509% of
motile sperm).

LHRH and TRH fests In 8 of the 9 subjects
LHRH test was performed to determine the
response of serum LH and FSH. Subjects were
injected with LHRH (100xg: Tanabe Pharm. Co.:
Tokyo, Japan) and controls were administered an
intravenous bolus, also between 10:00 A.M. and
12:00 NOON. Blood was collected at 0, 30 and 60
min. Additionally, on the following day, TRH
(2501g; Tanabe Pharm. Co.; Tokyo, Japan) was
administered to the same subjects to determine
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Fig. 2 Levels of serum testosterone and estradiol
before and during the bromocriptine adminis-
tration. Each value expressed as mean + SE
for 5 to 9 cases.
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the serum prolactin response, and blood drawn at
0, 15, 30 and 60 min.

Treatment All 9 subjects were administered
bromocriptine (2-bromo-a-ergocryptine mesylate;
Sandoz Ltd., Basal, Switzerland). Administration
was 2.5 mg divided into two doses. Drug adminis-
tration continued for 8 to 12 weeks in 4 patients
and for 16 weeks in 5 patients.

Statistics The values in the table and figures are
expressed as mean + SE. The cumulative differ-
ences from control mean or the pretreatment
measurements were calculated for each subject
using Student’s ¢-test (unpaired) or new multiple
range test (Duncan), respectively.

Results

Hormone levels Serum prolactin levels ranged
between 21 and 42 ng/ml prior to administration.
Administration of bromocriptine to 9 male sub-
jects with marginal hyperprolactinemia produced
significant effect on hormonal levels. The serum
prolactin level was reduced at 4 weeks of adminis-
tration and maintained at a low-normal level
throughout the period (Fig. 1). Serum LH and
FSH levels were as same as control. Bromo-
criptine administration did not alter either level
during the experiment. The serum testosterone
level showed a low-normal range, while the mean
estradiol level was significantly elevated over the
control (p<0.01). Thus, the testosterone to
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estradiol ratio fell below the control value. Nei-
ther steroid level varied during the administration
(Fig. 2).

Semen analysis Four subjects had a normal
sperm number of >20 million/ml and the remain-
ing 5 were oligospermia (Table 1). Impaired
sperm motility was found in all subjects. Ejacu-
late volume was between 1.1 and 2.0 ml in 3 of the
9 subjects and between 2.5 and 6.8 ml in the other
6 subjects. Mean ejaculate volume was 2.8 ml. The
mean volume began to increase to 122% at 4
weeks of administration, and further increased to
147% and 130% at 8 and 12 weeks. Both sperm
number and motility began to increase at 4 weeks,
peaking at 12 weeks at 175-185% of the pretreat-
ment level (Fig. 3). However, both levels tended to
decline at 16 weeks of administration. Through-
out the experimental period, the relative increase
was more marked in sperm motility than in sperm
number. The only side effects of bromocriptine
were nausea and headache in two patients. These
were transient and disappeared within one week.
LHRH and TRH tests LHRH administration
revealed a normal serum LH response (Fig. 4). Of
the 8 subjects examined, 5 had a normal LH
response, 2 had an overresponse and the remain-
ing case a poor response. FSH response among
the subjects was varied, although the mean value
after LHRH injection tended to increase beyond
the control.

Table 1 Serum hormone levels and semen quality of 9 infertile men with marginal hyperprolactinemia

Case CH FSH PRL i E: T/E;  Spermnumber Spermmotility Volume

No. (mIU/ml) (mIU/ml) (ng/ml) (ng/ml) (pg/ml) (x107%) (x10°/ml) (%) (ml)

1 14 17 21 7.2 56 1.30 16 35 1.8

2 7 13 37 g.1 15 1.45 17 48 2.6

3 8 8 21 5.1 34 1.48 94 35 2.5

4 10 8 29 6.4 35 1.83 3 30 2.0

5 11 8 26 5.2 65 0.80 24 20 2.6

6 6 11 42 3.1 47 0.66 9 30 2.6

7 17 20 24 4.0 44 0.92 13 42 3.5

8 11 6 29 8.2 57 1.44 37 46 6.8

9 10 7 32 6.5 38 1.73 36 39 1.1
M+SE 10+1 11+2 29+2 53+0.7 43+5 1.29+0.14 28+9  36+3 2.8+0.5
((r:loitrlgl) 1244 1041 13+2 6.840.5 25+3 3.02+0.32 >20 >50  4.1+0.4

P N.S. N.S. 0.001 N.S. 0.01 0. 001 - — N.S.

PRL : prolactin, testosterone, E: : estradiol N.S. : not significant
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TRH administration revealed that 6 out of 8
subject had an overresponse of prolactin, result-
ing in a significant increase in the prolactin level
over that of control (Fig. 5).

Discussion

Incidence of hyperprolactinemia in infertile
men"? is lower than that in women®*. Symptoms
induced by hyperprolactinemia in women are
apparently different according to the levels of
prolactin and the duration of the period. Marginal
hyperprolactinemia ranging between 25 and 50
ng/ml rarely causes anovulation, but rather
induces impaired ovarian function such as
reduced secretion of progesterone and short luteal
phase?. Near these levels it is seldom associated
with galactorrhea. In contrast, when prolactin
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Fig. 3 Percent change of sperm motility and number
before and during the bromocriptine adminis-
tration. Each value expressed as mean + SE
for 5 to 9 cases.
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Fig. 4 Response of serum LH and FSH on LHRH
injection. LHRH (1004g) was injected via
intravenous bolus. Blood was drawn at 0, 30
and 60 min. O——O); control group (n=12),
@—@; hyperprolactinemic group (n=8)
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levels exceed 100 ng/ml, it will often result in
anovulation, amenorrhea, hypogonadism and/or
galactorrhea. Thus, the prolactin levels in hyper-
prolactinemic infertile men are a key for the
assessment of the symptoms and endocrine pro-
file.

It is quite interesting that the response of serum
prolactin on TRH administration was excessive
in 6 of the 8 subjects examined. Similarly, overre-
sponse of serum prolactin has already been estab-
lished in women with transient or occult hyper-
prolactinemia'?, masked hyperprolactinemia!®¥
or endometriosis'®, but not in severe hyper-
prolactinemia associated with prolactinoma'® in
which the prolactin responses were lowered.
Prolactin secretion from the pituitary is regulated
by both prolactin releasing factor (PRF) and
prolactin inhibiting factor (PIF), and a principal
PIF component consists of dopamine from the
hypothalamus'”. Overresponse of prolactin and
the effectiveness of bromocriptine on the
prolactin level suggests that the dopaminergic
cnotrol of prolactin secretion is disturbed'®. A
second hypothesis is that the high level of
estradiol as observed in the present study might
be involved in inducing the prolactin secretion,
since estrogen is one of the key steroid hormones
stimulating the pituitary to secrete prolactin!®.

Estradiol secretion from testis is lower than

1001 £

sof »

Serum prolactin level (ng/ml)

Time (min)

Fig. 5 Response of serum prolactin on TRH injec-
tion. TRH (250pg) was injected via intra-
venous bolus. Blood was drawn at 0, 15, 30 and
60 min. O——O; control group (n=12), @—
@; hyperprolactinemic group (n=8), (*p<0.
001, **p<0.01)
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that from ovary?®. Over half of the estrogen in
peripheral blood is derived from the aromatiza-
tion of androgen. Estradiol feedbacks to the
hypothalamic-pituitary system and regulates
LHRH and/or gonadotropin secretion?”. Further,
estradiol appears to act directly on testis through
the binding of its receptor on Leydig cells*®. In the
present study, estradilo was markedly elevated in
the hyperprolactinemic group over the controls,
resulting in a low testosterone to estradiol ratio.
Recent studies also indicate that a considerable
percentage of high estradiol levels is observed in
oligospermic infertile men®®. It is also common to
find such cases in Sertoli cell tumors?®. It is still
unclear if high levels of estradiol could afftect
testicular function. Bromocriptine administration
in the present study did not change the level of
testosterone secretion. While our previous study
revealed that testicular steroidogenesis was im-
proved by raising testosterone and the testoster-
one to estradiol ratio upon herbal medicine
administration®®, the role of estradiol in testicular
function remains to be elucidated.

In all subjects sperm motility was less than
509%, while only 5 subjects had oligospermia of
less than 20 million/ml. If the prolactin level
remains slightly elevated between 20 and 50 ng/
ml, it does not appear to severely disturb sper-
matogenesis. Bromocriptine administration stead-
ily raised semen quality in terms of both sperm
number and motility. Present recovery of quality
is more marked in sperm motility than in sperm
number. The results here are in part consistent
with that by Saidi et al®, who obtained recovery
of semen quality within one month. But the pres-
ent improvement was not as neat in comparison
to their results. There are several reports that
maintain that the use of bromocriptine on men
with normal or slightly elevated prolactin levels is
ineffective®!?. However, most such reports so far
examined did not show data on a monthly basis.
This can easily mislead in understanding of the
significance of administration, since the maximal
drug effect appears between 8 to 16 weeks of the
administration, and the effect may begin to fall
thereafter.

It is concluded that the use of bromocriptine is

BROMOCRIPTINE AND OLIGOSPERMIA
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beneficial in treating infertile men with marginal-
ly elevated levels of prolactin. The effect of the
drug appears to vary according to the duration of
the treatment, consequently monthly analysis of
hormonal levels and semen quality is definitely
necessary to assess continuation.
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o> LH, FSH, PRL, X 250> (T), =X
oA=L (Ey) %, RIKFICKHFRE, HE#E
ZHRELZ. 250281 LHRH, TRH 7 X k 247
- 72, PRLAEIZIAEFERTESE 29 ng/ml (21 —42 ng/ml)
T, BC#5ic k) 4B L ) EFELLA b THiE
EFEMET, EffliddicaEcEE (p<0.01) TH-
72 IRFIARI R 2 7o 4 MEICESNZ %2> 72, TRH
B frizat L PRL (2 6 Bl CEBI G % 71 L 72, GHHTT
P TIBRE 13 28 X10%/ml, #5 T EEEIZ6 % TH -
7o, KSR, BT ESRI4IEE I VML, B
ZFRENRIMED 185 %, 174 % & % - 72, BCI3FrIcH
FHEEHRICEHTH - 72 UL L ) BC 3% PRL IMiE
AUHOEREEERTECIS BT LWL L
LIRS

(ZAf+ 1989 F 8 H 19 H)
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E, AEREREOMSP TSH 2 EBEEREYX v b2 AWz RIA THIEL, 3.6 xU/m1LIEZRL
7z 24 % & TSH MAEEHE & LT, WEMEFRIEEERE & AE, FAHEL OBEICOWTHN, &
gL,

1. ABE AL, AHERE272B0/9 %% G/, 2, BRMICHIRBAEREE FToERKIZ % <,
T3, free T4fHIZSFPIEFRHICH D, HIREEAE K TIREZ 72213, BEEKTREBICH S & H#HeR
Enre, F/2, TSH ok e T3, free T4EDBIC—EDEMIIED - 72, 3. & PRL MAED A
PRI 18 5, 70.8 %icileb7z, 4. T4 BHHL Y F 7213 T4 8% & Bromocriptin fFHI% 512X Y, T4
iz TSH FIEHAL L, 14 FIrh 6 FIAEMR L, fFRP o T4 BARKGR S LD, 3FEREHT
BRZEBIIBGFTH Y, 5D 3 FUIBRAET RSP TIER 2@ 2 /R L T 5, —7 Bromocriptin B
M5 3FIER L, 2 FIATE L.

HRRERE T 3BEEDO LD TH-> T, P, AHEELHELCHEFRERD, ZOX7)—=r
iz TSH fIE E2OFHTH Y, HRE LT T4 HADHEVFENTHL L EZ s/,

(Jpn. J. Fertil. Steril., 35 (2), 340-344, 1990)

A ], FURIRBERED SLBC L TERE TH 5 TSH 2 HIE

& W L, TSH 3.6 xU/ml Ll ko> TSH MiLAE & & DERIK

FER & D) HUARIRBERE A MEARRE & B L BRICH B
CrFIHONTWEZ ETH D, HriL, I,
AEESE, HHOEEREICH L, £0INfhi,
F7213B Mm%l F— iz LH, FSH, testos-
terone, prolactin(PRL)»fth, TSH, T3, free T4
fHZRIZEL T3,

FRET, 7 6 UNICHURIR AR 5512 & B IRHRRARIC D
WTHGTL72DT, HRRHRLVE > DEFERRA~D
PIG- 1T 2EHELMI THET 5.

MBERUFE
1987 4£ 3 [ 5 1988 4 5 A & TIT L PR A Ei bk
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PR LEE 212609 b, mE TSH 3.6 U/ml
PlE#/R U7 TSH MAES# 24 FlExtH e Lz,
PRRIZIEFEAAE 15 7, HiRALE 6 B, BB MEGE 3
BT, THIFEARLE (B) iED 182141, 8141, 9H#l
IR L, 8.2%, 7.8%, 33 %% dish, & TSH IMLEE
SERTRBBERD IR R D2, &b, RESLE
B W Basedow H{F MR 2 FEFIHE i, BE
MR ED 3 #% 17112 Lupus anticoagulant B &
EZLNBERTH -7z, T W2k EE |,
B2 B 572 L D3 3BT, JERANLE 25,
MRDELIFTH -7,

BRIMIZTNTHRRM3 ~6 HH, b L IZIHEE
Winkic, 13 Ked 5 15 KD ICHEIT L, TSH 35
4+ ®Ry b4 TSHRIA ©— XIS & 2 &EE
WEXy bT, T3ZFAF Ky PHDORIA X b

TSH O Basedow F i
#U/ml . © EHH
[ J
204
o
& —
10' o
[ ]
- °
Ceo
o _® =
3.61 o e
72414 56+1.0 11.314.0
= i 3
£ % 1‘;
s H N
B <8 E
(19 (6) (3)
M1 ®TSH (23.6U/ml) &4 (F) fEH TSH
o e
.0 freeT.%I N.S.
ng/dl ng/dl N.S.
1504 1.5
1.21+0.05 119.2+7.3
109.1+ 4.9 1.13+0.03
7
100- 1.0
50 0.5
=1 g =10
BISHEER & TSHHSER
(= 5.0 xU/ml) (5.0< pU/mi)

2 TSHIi#E T3, free T4 DR

ft (341) 101

T, free T4 37 ~—3 v L%t Amerlex F T4 %
v FC,PRLIZE 1 74 T4V b—7"%® PRL RIA
Xy PE1ITRIEL, BRI UBRECLYFEITL
72,

®w R

1. W WEER AT

% TSH MiE (3.6 £ U/ml LI L) #RTIREAL,
R, BEMEFED TSH E0FEHE+SE (1,
FNFNT7.2£1.44U/ml,5.6+1.0 xU/ml, 11.3+
4.0 uU/ml TEPNHERTELRRBD Lo, T2
PN 3EERI D TSHIHICABE RO L o7
(X1).

KR E L7z 24 B3 2 T3, free T4 i3 1E 5 &b
WALz (K2), 2ns®2& 512 TSHS5.0.U/
ml (+6.3SD I2fHY) LIEB LU85.0 wU/ml FKiif
~3.6 U/ml 2 #2417 T TSH iRz L 2 H
IR RV E AEDBIMR R BT L 72 Af, T3, free T4
HICHHEMICIARELZ RO L -T2,

LT3, PRL 20 ng/ml LI L% & PRL fifE & L
THBEOKER L LT 5%, & TSH e 24 Filo 5
5, PRL20ng/ml LI E%2RL72d I3 16 5], TRH
TAMTPRLOBERIGERLIZLDH2HITHY,
o 252N PRL MAE X 35 &, & PRL M
FEXAPFL72b DI 18HIT, 2D T70.8% TH -
72(X3)., %8B, TSHIEDEK & PRLIED I
\F—ZFEDMEmNIED -T2, £72 1 5], PRL 4 119.2
ng/ml L BEEMEZ/RLZD DI, TUERBERMIC
& 2 FIME PRL MR TH - 72,

2. IRWEEE (F1)

& TSH IfE 24 Floo 5 &, 66z T4 8BHF (55

— > SR)0.025~0.1 mg/H, 72 Bromocriptin

PRL ng/mi -l 91192
T
o g E PRL ME
= n=24
g, d
404
o
o
o
S
o o
20-.-----005’- ____________________ L ——
g. eo0 -
[e]
5 10 15 20 25 wU/ml
TSH

3 & TSH iMiE & PRL DR
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(»*—mFNR) 1.25~5mg/H, 8z T4 B+
Bromocriptin %5 % 17\, 3 I EIGFTEE
MBS L7, T4 BIFIHM, 3 £ 0° T4 #A L Bromo-
criptin fH$%5-T TSH (33 A ICIEHILL, 6
FHATHE L, fEiR iz T4 B % fkkif 5 LT 3 flic
I, AFD R/ TEY, 3BTRS+
THRRRBIIEFATH 5. 72, B R R
RVE M3 3FRICEFEFHTH -2 —H,
Bromocriptin 8% 5 T3 3 FIA TR L 7225, £ D
257 EE 8 BETHEL .

3. " HEOEE (X4, 5)

X 4, 512 Basedow JiFlifk, HRIRAEREL T &
T o T2iER, B L OEBEMEREEK T EE 2 L1508
DR B 2REFZIRL, AN EZIRL,
7 B, MPREF IR 12 R FEREFERE(RIR (3 2 FiMETH - 72,

fEF H.S. 32i%, GIPO 7 4gilchatk Hiae
ity, Basedow J% Fflifk, AIE5 F0EHE (X 4) (5,
FePiiE TSH 25 xU/ml, T3, free T4 1E¥#ipH, PRL
21.1ng/ml TH-72. T4 A 0.1 mg/HI%G 8 HT
TSH IZIEHHE & 20 Y, (TR 4 BRI 1, Ltk
FEARIZ TSH, T3, free T4 DRIE #1722, T4
BIF| DMk 1% 5 CHEIR 40 8, 4«2 32108, Apgar
score 9 s & Wi L 72, BHAST TSH 2 A MDA IE
T, RICHES L UHIRIMERERE 38D L -
72,
£ 1 G L AT

| A | s
T A9 Al 6 | 4 0
T+ Bromocriptin 8 2 (
Bromocriptin Hi 4t 7 3 2
e 3 W 3 07
. ’&.‘ m% 22‘2’1909
— -
& % 1/!“;18/4‘26 10 20 30 a0 A
X4 #EF H.S. 32@& GIP0 Basedow Ffitht A
i 5 4

@ TSHIMEE 2 75§ AME () iE & ORRET

5.0

HAE2EE 35%2%

SEF Y. I 30, GOPO A4F 2 o #(Ik
Bl TSH (2 3.6 xU/ml B EICHE, T3, free T4
1IE#, PRL 21.8 ng/ml % 7k L7z, Bromocriptin 1.25
mg/H 25 L7225, £ 47 4EE L7245, Bromo-
criptin #H1k L7z X 2 5, (iR 9 B CilE L 72, i
RER, 4ET TSHIZ 4.8 xU/ml & &fEZRL,
PRL {3 20.4 ng/ml T& 72, T4 %% 0.05 mg/H,
Bromocriptin2.5mg/ B ##FH L7z & ZAEEL,
Bromocriptin # #1ik LU T, EICHRRR D R
2 OME ZIT Vo, T4 8H % k% 5 L TIELERE
40, 55 32958, Apgar score 9 s &M L7z,
AFEFNT TGRSR IS T4 BA2HE L 25, BT
12 T3, free T4 fEP R Z R L7272, B T4
A ERE L, BRICHESB LUHRRBERERE I
BTz,

zZ £

HURIREEBE R E 0 5 b, HURIRMERE TTHERE (3787
HHEICIFRT 220 EE DAL £, ZDiFEH
BlcB T, MEAE, IMAREERE, fF
IRPEHEZ Y2 & 2T Mo TEBH Y, itk
T D ERARMES CER ST W, —F, HIRER
BEREIR TAEI LRI ARG AR DY 40 f L) Tzt e
DL IIE T 2 7200, HUR IR RE TTHERE 12 o,
ARSI H L TR Z U EH I N T e o 7,
L L, SEFEARERE, FRCilitmz ) AR
TR, BEMEREL YOS RESINTETE
039 HURIBHEREAS TRE L AEFERR E Db ) A7
R—XTyw73NTE.

— IS, JREEPEFR R RENS TE T, i TSH
DEME, 3L TRH &477 X M2 X % TSH Ot
KipZR_RTZ ermeonTEY, T4, TIEIFLTL
LIRMEZRTEIERL W EINT WS, AIFED
AHEL TSH 3.6 uU/mlLEEXEEZRLTWS

A%, HURIREEREAS PO RRIRREK (27 <, 2FIHRIR
Tt Lt 00| o ot
Bromocriptin (mg/B)[1:25 ] @
HE RE iR 4@ 032959
L | L] t Ap9
TSH T, 107 137 135 113 78 73 88
uU/mil T, 1.2 14 1.2 0.8 0.90.91.0
PRL 21.8 20.4

1987 % 1/29 3/25 4/28 5/29 12/7 1988% 1/29

ERAY 4 8 10 20 30 40
X5 #Ef Y. I. 30/ & GOP0O A2 4
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HRILES (T3, free T4) V~ULIZIEREHICH Y,
FURIRBEREIS T, & 72 (3 IR IR BE (R TR T
ZHBLEZLN, BE, AFEEER2EN I %L
EBRTH-72, 220zl Basedow ks Tk
20, Pi~A 7 vy — LBk & LD EBARR L 2
L72REGIAY 1 BlE T 7z, BEEM o UK sk s
K TFHE, RE® 23 TSHEA IER &M TY, TRH
TR MO TSH #BBIKISHLEENL EH 2 LN,
ARIELORS L EBRET v A4 #I2k % TSH
FEREERIE 12 & > ToalT L7z,

FUR BRBEREAS ORI (X R G 2 5  TRH 40 % {8
#EL, ZNITE > T TSH 2 {23 51300 T4
@ PRLMFEZ EE BT AeMEAIKRTH S, HE
AL, FLHR, & PRL IE, FTEEDEAD LIT
U TR S0 B IR RIS IE TR S 4L, HURIR R
VR CRHRFEICT IS DIERPSE L 72 & D
HLALNBY, F7z, AR T L& TSH MAE 2 /R
L72B#ED 70.8 % PRL MEEEAPFL7Z. L
L, TSH fi & PRLAEDR ICHHRS I A 5 413, T4 4
Al % g% G- L 72 4 B, $%5-0i1 & TSH A31E % &b
I TR L7222 B17 5 PRLAEZ2MIE LT PRL i
D ZAT - 12 s, —EDMEIMIRI eh o7z, it
- 7T, % TSH IMAEIZ & PRL MAEX AR LT 1w &
2 6055, HEOFERIZO W TIIAMZ 5l
2, ARDOMNTDPVELEZ LD,

HEIRPEE, FRi2 PCO & FUIRIRBEAEIS T oo B# 2 7R
W G D H DAY, ARG, SRR EHEIN %
BD L P ERMTLT2IZIFTHY, ZnHb
D 1IN ieEz (LH/FSH>2.0, LH-RH 7
A + T LH O FIE, 5% 5 testosterone>0.9
ng/ml) PCO £ Zz sz, LaL, AR T
BBHERPALE (F) EETH 2720, S%HKRYE
FEFE LEFHCHEBEORT 24T I BEYH 5,
KISATE, AFRECAHT 5 HRBERLE > DRE I
DWTEHEY 3,

JiaFEE, JPBcE, HEIE, ZARFICH LTI 1940 4F
& D IMERAAND AR RV € > DG % RS
BEED T 3N T WD, Maruo® 513, 72 INHED
PR s R T, FMEIBED T4 £7203 T3
& FSH D RIRERM %2 47V, FdliRE D T4, T3 134
Bl D REsr{k, LH/HCG receptor @ induc-
tion 7¢ & UFIC steroidogenesis enzyme (38-hydroxy-
steroid dehydrogenase, aromatase) @ induction
izxt L, FSH {Ef? amplifier & L THEMERIZE) <
ZEEBHLPICLE. e, 2o T4, T3 DEKH)
BOREE (3B PR & —2 L, AFZEAE
KETIRIEIMHENEZE2RLE, 6D

LiE b

(343) 103

FEIZ, HFRRERLECPIEREOEETINaRN
RIVE CERBEDOTK, HIZ estrogen DREAICEE 7
EERE LTSI L ERY. —JF, Yoshimura
HAFSORKRINFEFETRFEE & F W72 in vitro DR T,
38-HSD # #iil § % cyanoketone =°, cholesterol
side chain cleavage # #I#il9 % aminoglutethimide
T EDHE512 L Y IPE T steroidogenesis % #1] L
7225, HCG T & - THEIN (YPfamiss) (340 3
W5, ZOBEIINOZRER, FZBIMORERE T
DREIZFEICHHIE M, estrogen HmINZ LD, £
DINHIFhRIZM4EI NS Z & 2R L7, £/ IVF-ET
DNTaTZLADHRT, FOIEEIZINETEH D
estrogen iR L IEOMB 2 RT 2 L LT W»
B ZHEB LU ZFDBDOZAEIN D FE 1213 HEIIERIN
PHGRI L TWDE 2 EFRYITH S, IR,
LH surge & & $ IZBA%GT 5 2%, Z DO IPHIIRK FL
13, IR BHEEOINRE A IV E » BEEHERIZ etrogen i
FiohEGAI3NbEE b, ZoIiiakis, 24
BB LVZOHDOIMDORERICAAIR EE Z L,
CIADHFRRHRNVE L DBEELE S IHERIES NS,

PEARAERAARRE, FrICHARE %2 L & L2
RSB LTS, PIRMER R CHEED FIRR &
JVE 13 38-HSD & aromatase &I xt L, (R4
IZ{EM LT progesterone & estradiol DE % 256,
[lRFIC HCG (@, B) MAEZBEMEE D LRy
S, HRIRHRVE CBBHREETIZHICI S KL
TUREESIRIENE ZLATRENT WS LI L
N, HIRREERERFE OB ANIIAE, F3imEs &
ZLRTwEEZ LN, A, AEERFEICHT S
HURIR ROV E S BUEDOH A RIS L 5,

mWiRIZ, HROERICH LEET S, FKxid, T4
B & OICiRE 2TV, TSH O EEFELEZ T > Tw
% 7%, & PRL MUED A5 £ 728, Bromocriptin
E DB L 4T - Tv» %, Bromocriptin ¥li&H#E D
#ix, PRLAEZIEEILLA2L DD, & TSH MEHS
HARE L, 4Tl L7z 3 flon 5 & 2 BlAsifipE L7z, & TSH
IURE % £ 9 i PRL MLAE T3, first choice & LT T4
BRI ZHEG L, PRLIEVE T+ Thw4ic T4
8% £ Bromocriptin BHEDHH 2479 Ktk LTw
5, o, fERAHER I 285403, T4 BAIITFE
19 TSH, T3, free T4 2 =% — L7 »" Skt
5L, BED &L ZAHMMMRRER, BLORICH L
BEIIZEDH T,

R XOEG L, & 33 W B AP E 2420
BT THREL,.
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Clinical analysis of sterility patients
with hyperthyrotropinemia

Tomoko Adachi, Yumiko Shobu,
Mitsutoshi Iwashita*, Atsushi Ohira,
Yuriko Shinozaki, Masao Nakabayashi,
Yoshihiko Takeda and Shoichi Sakamoto*

Department of Obstetrics and Gynecology,
Tokyo Women’s Medical College,
Maternal and Perinatal Center*,
Tokyo 162, Japan

The serum levels of TSH were measured by RIA
in 272 women with infertility or habitual abortion.

Twenty-four women, that is 9% of all patients,
showed elevated levels of TSH (TSH=3.6xU/ml)
with normal levels of T3 and free T4. Further
endocrinological analysis were performed in these
24 patients.

Hyperprolactinemia (PRL=20ng/ml) were as-
sociated with 70.8% of those patients, however, the
levels of TSH did not correlate with the levels of
PRI.

After normalization of levels of TSH by adminis-
trating thyroxine agent with or without bromo-
criptin, 6 out of 14 patients became pregnant. All of
them showed uneventful pregnant course. Three
out of 7 patients treated with only bromocriptin,
whose TSH levels remained high, became pregnant.
However, 2 out fo those 3 patients had miscarriage
at 7 and 8 weeks, respectively.

These results indicate that elevated serum levels
of TSH with normal levels of T3 and free T4 may
reflect to the status of latent hypothyroidism and
that normalization of elevated levels of TSH with
thyroxine therapy is important to treat the sterility.

(Zf+ 198949 H 7 H)
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Evaluation of Influence of Extrinsic HCG on
Serum HCG Level and Result of HCG Testpack
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FAREREIRTE B TR E L 72 HCG BRI FIATIR 21T B oo LBEAE 2518 16 B Houd HCG fi,
HCG 7 X b2¥y 7 DRISIZE- 2 DB & #~e. 7 BHEIC 5000 1U #5iF L 7288 & 5T L 2 - 728D
M HCGEE HCG 7R b2¥y 7 DRIBICIIHE B A E I h 72, L2555 3 AEIL, 2 HECHIE
L72RETIR 7 HRIBERFIC A L Tl HCG I3ARICEEZ /R L, HCG 7 2 b3y 7 DR b
Th-7z, 7THLIAIZ 10000 TU L L& 85E L2BEC L LRV RD bz, ZOfEHE LD 5000 [U
% 3 HAHlL, 2 HANS, &2\ (3488 10000 IU LLEZ 7 HUPRICHE L7247 — 2 T3 50 IU/ml LLE®
M HCG 2 BIE Y % 2, HCG 7 R b /¥y 7 OFEE S IRRAKEH ke & 0 i < Ze 1 dUSHEER %

ATEL NI EHEL T 7,

(Jpn. J. Fertil. Steril., 35 (2), 345-348, 1990)

#

WA, E/ 70— ARG O SR TR 2 W
ORI EAFI D TR ZW AT REIC e 572, &
COHOPREDEBEALIIEREER OB E LT
17709 HCG BE» W EOKICHER 52 5 L\
> 72H 727 MY % 1 # B2 LT chemical pregnan-
cy?E W) SESEEIND L ICEENZRIEE T
DRI IRZHNICRELSEL B L) Ik > TE 2,
Z 2T, WK EEIRE B B TRp i L 72 HCG 8AID
DEEE L HRZWE TH 5 HCG TR hoxy 20%0
M HCG NS ED & ) B 5.2 2 2T L
o

MR Hik

198841 Hir b 12 HETIREZ ) = 7 23R
T TREE L 2 BEFEOT TEBEKE (BBT) o&mil
FHA* 18 H LI R L, s HCG i % i3 HCG 7

Z k¥ 7 UNOME TR Z A TE 272 25
Wb 39 EE TCORENI2HENFE L. 2D
B 124 iz HCGIERIE H 5 3 HCG 7R b3
v 7 (A F+ Ky V) BERTH ISR 1EBLL
PHZ 5000 U #FABAT X LT HCG(Z Vv 7 =—,
HARFNG , V)DBHEEZIT TS, KD D 281
IFMFE I HCG 22 < BiELTwiw, L FoiE
FlixEiE 16 B Hizfs HCG % '»°1-RIA®T, R
HCG # HCG 7R b7%y 7 THERBMEY L7, B
DIFEHMEIS Student’s t-test T, BHAE(T x? test T
BEBREZITR -7,

®m R

1. =id 16 H Homd HCG iz 5 2 2 jsi

Mt HCG i & HCG M H DR 2 a1 5 &,
I bo—nELTH HCG BiEEZIFT T2 28
BT, F& 152.0 mIU/ml, %1% 3.2 mIU/ml, M+
S.D. (3 25.8+34.8 mIU/ml, 10 mIU/ml LI E®2 13
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Table. 1 Effect of injected HCG on serum HCG levels.
(% :P<0.05, % % : P<0.01, %%% . P<0.001 : Significant different from the
cases injected 7days before.)
Serum !‘ 7 - Da}; after Injé&ioh - o
HCG — 7 776 - ﬁ R 7%7 } - 1
Under | 11/28 | 21/271  8/11 10/23 2 /34 1 /37 2 /17 2/3
10mIU/ml | (39.3%) | (77.8%) (72.7%) (13.5%) (6.9%) (2.7%) (11.8%) (66.7%)
Over 17/28 | 6/27 3 /11 13/23 32/34 36/37  15/17  1/3
10mIU/ml | (60.3%) ‘ (22.2%) (27 ;f/,) (56.5%) (*51 1%) (*5{ onr)i) _ (%;8.2%) (33.3%)
Table. 2 Effect of injected HCG on reaction of HCG Testpack.
(No significant differences each other)
HCG : o o Day afitier Injeciztiron
Testpack 7 & 5 4 " |
s 25/27 10/10 22/24  31/33  24/38 AT 1/2
(92.6%) (100.0% (91.7%) (93.9%) (63.2%) (41.2%) (50.0%)
R 4,(i) 0/27  0/10  1/24  2/33 4 /38 6 /17 02
(0.0%) ( 0.0%) ( 4.2%) (6.1%) (10.5%) (35.3%) ( 0.0%)
T 2/21 010 1/24 0/33 1038 417 1/2
i Crazyy Yo% Ya22 Yooz 96.3%)  23.5%)  (50.0%)
Table. 3 Does effect of injected HCG on reaction of HCG Testpack.
(No significant differences each other)
7 HCG 7 7 Gross VolumeiIiU)(;{ Injected IiEG”" o
Testpack ) : 5000 10000 15000
: ;:;4444447" 1516 S o2/111 16/25 01
(93.8%) (82.9%) (64.0%) (0.0%)
Agffilrgﬁ T 1/16 9111 3/25 01
(6.3%) (8.1%) (12.0%) (0.0%)
(;)77 016 RUGNE 6/25 11
(0.0%) (9.0%) (24.0%) (100.0%)

5 (46.4 %) TH -7z, 7 HEIC HCG pix % %3
72 27T BT ld e 138.0 mIU/ml, £ 3.2 mIU/ml,
M=S.D. 12 14.6+25.6 mIU/ml, 10 mIU/ml Ll ki
6% (22.2%) TWTHLFEHNHLERENERL
o7z, 6 B, 5 HAEN, 4 HAjo M£S.D. l3%h
ZN 9.7+6.4mlU/ml(n=11), 21.8+30.9 mIU/
ml (n=23), 22.6+20.2mlU/ml (n=34) T, 3k
SR, 7 HAIESTEEE R L CTHEDEIZRD 5
N -rz, ZHISKHLT, 3 HEL, 2 BEICHE
Z % T 2 5EH 13 60.5+34.4 mIU/ml (n =37),
93.3+41.1mIU/ml (n=17) TR 2 FEIKHL
THE (P <0.001) =& TH - 72, 10 mIU/ml L)
bi3 4 HAET32%1(94.1 %), 3 HHI36#1(97.3 %),
2HAIISH (88.2%) T7HRIFFE ML TAHE

(P <0.01, P<0.001, P<0.5) ic&Em®ETH -7 (Fig.
1, Table. 1). 1EMLIAICHEE L7 HCG #&E L 1
1 HCG M & @ B 4% (3, 5000 IU #% (X 32.8+36.3
mlU/ml (n =98) THREFEFH LKL CAELE%
RO LN 2k, 10000 U BETI266.5+12.3
mlU/m] THREHNEECHLTHEE (P<0.01) &
i TdH -7 (Fig. 2).
2. miB16 HHD HCG 7R b2¥y 7125 2 2%

HCG 72 b¥y 70w & HCG #iE H DBRIS,
(—)#ETIZ3 HAL, 2 HRGEED' 7 HAGEREL DK T
HorlHHEBEE G722, (£) (D +) BT
(3 HAL, 2 HAEA 7 HABEL ) S TH 72
HEE (3% -7 (Table. 2).

ik HCG & & B & DB1RIE, 10000 IU #T(—)
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B3 ARESTEE, 5000 U AR EREIC HBE L TIERE T,
(), (FHTEETHSIIHERNE I L 12
(Table. 3).

£ %

M4 HCG fEDRERE / 7 vt —AHiEBHD S
BT R AR D HIRIZ & > TIEED 200 5
TF2WO I BEIC % > 725% RIA 12 & 4 s HCG
BT 22 R0 o 2% B AR FA T 3 3 v SRR W 2 AR il
HHATHE L HCG ®AZRIZE LT L E ) wThElE
PhHbH, BE BEEHRIN T BREERED H
TR 20 mIU/ml & - & b &% EE T false positive
P WYHCG 7 R by 2 ORSIZ 1BRLINIZE
F L7 HCG A HEEL 52 5 2 L HEVENT
AIERE D BRIR S T 0 FIIER 2 IR ELAE L T
Wb, L2L,#%5 L7 HCG BAl » IR S LT
DIMLH B UR A HCG E~DE B 2 FF 28R 12 7%
Ve,

Z 2T, PHMTRZ2HOEHELEZ ED 572D/
# HCG #Homs HCG B Lt HCG 7 & F7¥y
7RI BIZTRE 2T~ 291l HCG 129w
TI3, 7 HATZ5000 U 2 — Wik L2
HCG fEIZiES L ah > 7280 HCG L F BN+
% -7z, HCG il % §Hifi$~ 2 B¢ LH, FSH, TSH o
R SH HIE I 7 5 %, BBT +16 Day (2T iR 25
N BRTIMmH HCG 2 MZE T 284, 10 mIU/ml LL
EdHIUFNEMY: HCG 23], 3% b bEIK 2R
L7z&E 2 Twvinds, 10 mIU/ml VL EofERI3 kT
DO H b LI Er -7z,

‘5(‘!/ DNM injected |

E

S

35

—E 1004

@

o

I

£

2

5 504 (a7 (34)
of® .
' 1" s
| ! ei;

S 6 2 1

5 4 3
Day After Injection
Fig. 1. Effect of injected HCG on serum HCG levels.

Data are presented as M.+S.D.

***: P<0.001, Significant different from the
cases injected 7 days before.

***. P<0.001, Significant different from not
injected cases.
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HCG % fiE L7228t Lk - 72 & ) 4E4E S
DHERDH AR 2 ZERICANT, RiEgHTA
C7THRIBERZIY bo—LIcEETSE, 3H
Hi, 2 HEIAGERES 7 BRI IER L 0 b HCG 1365
BICEETH-7. 5127 HEIMEREL 3, 208
RIS LB LHERCIHE T 2 S IRET 5 &, 3,
2 HATA EREO I h HCG 3P0 & A2 IS ipiE L7
HCG ®ANDREL Z1F T3 (4 L7 HCG # 1
ELTW3)EER2 5. 512 10mIU/ml Lo
i3 3 BAEI, 2 BREIMERD 7 BRIEEE iR L CH
BICEERTH-7, 5127 HEIBERD Zc» Tl
s HCG #%* 10 mIU/ml LI b #EfIZ 22.2 % TdH >
72, EOBLE UHERTHIRET 2 LIKETH L, 3
H Hij i B HCG fifiA% 50 mIU/ml LLEHIE &
N UIHREED HCG (BIK) 23 Taz k13
EAhVWEEZLND,

7 B LIS L7z HCG & & i HCG fE0BIE
Tl3, 10000 IU BpiERERIEST, 7 HRIfEmELC
gL THEEICEETH 7. CHBEDIS, TH
LIAIZ 10000 TU DLE % 853 U 2485 ¢ ld s HCG
BT & 22/ L7 HCG BRI E %2 Z 1T T3
EEZLNE. ZITY 2.2 %DHEL Tz &

e194

1504 ° .
-
. (25) *
-— ™ -
E =
5100+ .
E . .
0 L]
(8] .
2 (98)
*(28) *
5 :
5 ' :
o 504 M

0 5000 10000 15000
Gross Volume (IU)of Injected HCG

Fig. 2. Dose effect of injected HCG on serum HCG
levels.
Data are presented as M.+S.D.
***: P<0.001, Significant different from not
injected cases.




108 (348) HCGBANHCGT & b 2%y 712 BT ¥ %

Z 5 X WEMA 90 mIU/ml LL_E THI & THERE
HCG 2R L7152 5.

Lo L7Zehse 3 AN, 2 HAEI, 10000 IU #v3° 11
123 10 mIU/ml L FOREFIDFAET 5726, HCG #
RIDOWURL, B IS RELBAZDH B EEZ L,
BEMLL T ORER T —BEICWE M HCG Dk %
BETE W,

—%, HCG 7 2 b 2%y 7 s~ HCG A D5
253, 3HAEIMER, 2HAIBEHTHERED
ZFTEDHLNLT WL OD, KRFSHEE 7 HANESHEE
IR LT (=) K 50 %BERT, (+) Kb
134 3.5 EmRTH -7, BiE HCG R L DBRTIZ
INHEEEIIED LN DT 10000 IU B (1)
FOSIEARTESEE, 7 HABCHEBRL T 2SR TH
Stz 2R DRI g HCG DR & & <HHE
LTHY, #iE L HCG #AN KR L T 5 W Het:
»En, L Eo®diz HCG % 3 B, 2 HAI, 10000
IUBELTWAHEAIZ HCG 7R br¥y 7257 (1),
(H)Z2LRLLTHIHREZBHITE LN L &R
LTwa, L&L, 3HA, 2 HH], 10000 IU #HiE
BECY () RISH 64.0 % DTFET 50T, EFFS
L7z HCG BHIOWBIR, G, R~ HEfIciz I F
TRWELANEYH B L IZHATH D, (1), (+)
i % Bl HCG BRI i & Wi g L CIRIE iR (B 144%
BEAEREHE) L2352 Li3TEL V.,

LI ok 5s &, BBT +16 Day (4T iR2 M % 1T7%
SKE, 3 HH D2 HATIC HCG50001IU %2, %
Wi 7 B ELIC 10000 TU #piE L 7-REFITIdmpidE L7
HCG #iF o gE s HCG #¢ 50 mIU/ml L1 _E#I
EINTITFTNEIFROZWIITE VW, 72, HCG
FR MRy 7H (1), (+) ORIEE LT3R
DBWHT TR W X LI 5T,

RHRXNDEGIZE 34 [0 H AR DI F A2 F ik
Ee (uhh) THRERLC.

x #

1) 3B i, FEARE—ES, EAEA, W& 1T
WL, th I, REeH—, KFEE, S i
%k W, BEET, KHE B, KEFE—B, A
MERE, HELET, KEHES, SR OB =%
ER, EH—Z, B# IE : Two-step sandwich
# EIA % )5H L 72 &% R b hCG 8 3E HCG
T2 b oSy 7 OIEBERFT & ERIKICH, FE LW,
54 © 1228, 1978

AARER2:E 3B5%2%

2) Howard, W. J. Jr., Jeanne, M., Anibal, A. A,
Bruce, A. S., Mason, C. A., Lucinda, V., Jario,
E. G., Theresa, W. W., Georgeanna, S. J., Char-
les, A. W., Themis, M. and George, L. W. Jr.:
What is a pregnancy? A question for program
of in vitro fertilization, Fertil. Steril., 40: 728,
1983

3) REFMER, HHES, FEEEN  BBT &R 16 H
» HCG i & 28R, B L U2 D TFROHE, B
A4EEE, 331332, 1988

4) {B¥FER] . Two-step sandwich IEBH T 4 A7 K
HCG EIA Test (HCG 7 & F7%y 7) OEERY]
EIC & BIERDOFIAT 1420, B AL, 33 1 719,
1988

Evaluation of influence of
extrinsic HCG on serum HCG level
and result of HCG Testpack

Takashi Kano

Kano Clinic,
Osaka 542, Japan

An early diagnosis of pregnancy has depended on
a measurement of HCG level either in serum or in
urine. The current usage of extrinsic HCG which is
an activator of luteal function might interfare with
the acuracy of diagnosis of pregnancy. To evaluate
the effect of HCG supplement for a diagnostic
acuracy of pregnancy, a titer of HCG level in serum
and in urine HCG Testpack were assessed in 16th
day of Basal Body Temperature (BBT) in 4 groups:
A; group without treatment, B; group treated with
5,000 units of i. m. HCG at 9th day of BBT, C; group
treated with 5,000 units of HCG at 13th or 14th day
of BBT, D; group treated with more than 10,000
units of HCG at after 9th day of BBT, respectively.

There was no significant difference between
group A and B in serum HCG level and result of
HCG Testpack. We could observe marked increase
of serum HCG level in group C but not in group B.
Similar result were observed in group D.

Thus, it is concluded that pregnancy can be
diagnosed in group C and D by either more than
50mIU/ml of serum HCG or the vertical line is
darker than horizontal line in HCG Testpack.

(Zf+: 198949 H 13 H)
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free radical scavengers iGN % #) &
scavenger enzymes 2 & 5 BEI[FH ExhR
— BB E T v MBI ARRE—

Changes of Lipid-peroxide and Free Radical Scavengers
in the Superovulated Immature Rats Ovaries and
an Inhibition of Ovulation by Scavenger Enzymes
—Suggested Role of Free Radicals on Ovulation——

WHEERRZER SR AFIERE (B4 SHEEKR)
M OF R B
Tatsuo SUDO

Department of Obstetrics and Gynecology,
Shiga University of Medical Science,
Shiga 520-21, Japan
(Director: Prof. Y. Yoshida)

PEIERRIC 51T 5 iEMRER (FR) OMEZRE T2 HMT, AIIILEYH S » b O EHEEZ 8
WT, FRIZ & - TER SN 5 88LIEE (LPO) B L UF FR #i4% T % superoxide dismutase (SOD)
HME, vitamin E (V.E) {8 &, glutathione peroxidase (GSH-PX) &% HIE L, hCG 5% m
R e RB 2 Bz, 3 5 IBPIIREES v +To, SOD BB & SOD/catalase &5, %72, 4
# V.E R ZKIETOBINE D EAL 2 MeiT L 72,

(1) LPO i 13 $E90 AT hCG 5 9 e C—@En E— 2 2R/ L 72,

(2) SOD &3 hCG #5144 & N #EL I EH- L, HEINICHY $ % hCG %5 12 Rt 3 GG
I bR L7,

(3)SOD £ 1F SOD/CAT ?#% 51 & D HEIFIZIA L7z, 72, 21 HB L D EIC VE RSIKKE
EL72Zy bTIIBEINSRII ML 72, .

Pl E XY, hCG #5412 SOD BRI LR L2 b o b 69, LPO #¥me R L7722 & i3,
hCG I & 2 KED FR O RBAEATRE I Lz, 72, BIINLEES o b 2B\ T FR OBiRAHEIR
BICEALZAEC L7223, FR 8 LU LPO »HEIN@AE, 5 icIniamk 2 oS iclEs LTw b 2
LR E e,

(Jpn. J. Fertil. Steril., 35 (2), 349- 355, 1990)

& & DONHER LN %5, TnH b, JRHERHERRD A 7

=X LI AHD A7 7\, Bjersing, et al.V

BEINERAIZ LH surge 12 & D FHE S 1, ITlanks WM 52 (3R FAINN E B I3 BRI ISR < Isoh,
12 X 2904l o B & IR R AR 0 F iR by — EAIMLE DIL5E L B0 TTEHFE S ), IpfafEE
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homogenized in 0.25 M sucrose
|
centrifugation 2,500 r.p.m. x 10 min.
i
supernate 800 |
l +0.2% triton X solution 800 x|
+ chloroform/ethanol solution 1/2 (V/V) with 0.02% BHT 6 ml
shaking vigorously 3 min
+ chloroform 2 ml
l +H,0 2ml

shaking vigorously

|
)

centrifugation 3,000 r.p.m. X 5 min.
chloroform layer 5ml

evaporation to dryness
‘ + ethanol with 0.02% BHT 1 ml
+0.25% TBA solution 1 ml
l + 20% trichloroacetic acid 1 ml
heating at 100°C for 30 min. in water bath
i
cooling rapidly
4+ n-buthanol 2 ml
shaking vigorously
!
centrifugation 3,000 r.p.m. x 5 min.
!
n-buthanol layer
|

fluorometric determination
(Ex. 533 mm, Em. 553 mm)

Fig. 1 Assay procedure of lipid peroxide in rats
ovaries.

DIFNE B & IR~ D MR DI R S b
72>, PRINAIING R (3 RAE ML L 2R L 2 B
LR~ 72, & 512 Espey, et al¥ 5 (2 EFDHRANC
L0, S ESI NS Z L SHEINB I RAEH
PORIGTH 5 EHE LTwa, 72, prostaglandins
(PGs) 7 HESfIcB 5T A 2 L idmosnBETHY,
S M D PGs I3HEIIHICH 4§ 5 hCG #%45-
12 BEfRIcE—27 LB 2 o TWaAAY, LH
surge BS¥ DFE BT T PGs OFE - izt 2§
MBS P TIE %W,

JL4E, freeradicals (FR) (Z@IIRAE{LSFHE L £
CEET 2750 Th <, REQERWE L LTk
HpsEH & L Tw %, superoxide radical (0,7) %
f#F L ¥ 5 FR B LBRLIEE (LPO) A¥RAEIC
532 L0HELOEEIHND, S HITINLIT,
PGs AW OEHE & BE# L T w557,

2% 0, FR B L1 LPO (3 RIEKHE 2 Foke L ik
12 PGs A2 {ETIRTH 0, UIfupkRER R —
DRIEFLKIETH 5L E, FR 7213 LPO o5
AEEHHCE ) LB S . HRILERRICB W T FR B &
LPO D5 2R LIHEIWEZTRLNTELT,
SN SHICT 5 HNT, PMSG/hCG (2 T:éHEN

$H#EZ v FHERICBIT S 7 ) —F VAL DEE

HAES2EE 354825

A) Component of medium

final concentration

(1) Epinephrine 2x10* M

(2) Xanthine 2xXx10* M

(3) Xanthine oxidase 5~7%x108 M

(4) tris-Malate buffer 0.05 M
(pH 8.6)

(5) Sample

or standard SOD

B) Principle

xanthine uric acid
o} OH
H )
HN ]:N\ﬂ Néjﬁl\f
0N N HOAY NH
H
\ / HF
02 'ﬂ‘ 0,

ﬂ H;0, + O,
xanthine SOD
oxidase
H,O
epinephrine adrenochrome
CH3 CHj
| L.
HO N 0= N
HO < ]:—1 (0] I p\
OH OH
() (Fee)

Fig. 2 Assay procedure of SOD activity.

WLBR 2T - 2 R T v b IIEAELZ HW T, hCG
540 LPO j&H, #o radical scavengers T 5
superoxide dismutase (SOD) i&f#, glutathione
peroxidase (GSH-PX) {4, & OF vitamin E(V.E)
BEOE#HEZRLIE LIS, WHMVERZT v b,
scavengers %55 v b TORRINBOZEALZBIEEL,
FR % 7213 LPO 7" BRIERRICHERE LR E A T5 2
LRRELIDOTHRETS.

HENRS LUFHE

(B 1) BHIICE S v F 0@EBLIEE S L O
radical scavengers {&14: D HIZE.

Wistar RMEMEARKA T v b % F, 14— 10 FefE R
M OZFEAEEICT, B (X)) = 2 VB
TEKK) &kzAHRIBRE S, 41 25 His (K
508 ~) 2T PMSG 20 Hfir %, &5 48 Rtk
12 hCG 20 WAL 2 # 2 NERERICH% 5 L7, hCG #%
5%n0, 3, 6, 9, 12, 15, 20, 24, 36 B &L
48 BRI 2 HEM L, HHIC 40 155D 0.25M
sucrose (2 T homogenize L, 8008 X 10 43 [ 3= /L»
%, ZOL#EE—20C I THEREL, KELURII
AL LTHIEICHEL 72,

D@ LIEE (LPO) B O #IlE (2, thiobarbituric
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Table. 1 Changes of LPO and radical scavengers in PMSG/HCG-treated immature rats ovaries.

Time after TBA-RS
HCG (hrs.) (nM MDA/g weight)

SOD activity
(Unit/mg weight)

GSH-PX activity
(nM NADPH/min./mg weight)

a-tocopherol
(ng/mg weight)

0 13.884+0.68(N =12)
3 13.85+1.08(N=7)
6 14.414+1.37(N=17)
9 19.25+2.02(N =18)
12 12.56+1.03(N=19)

20 9.59+1.72(N=4)
24 12.60+1.30(N =10)
36 10.60+0.74(N=3)
48 11.20+£1.10(N=5)

0.68+0.04(N =22
0.84+0.06(N=18
1.05£0.06(N =16
1.18+0.05(N =29
1.324£0.06(N =27)
15 12.30£1.33(N=28) 1.0540.05(N=31)
1.25+0.11(N=14)
1.15+0.04(N=4)
1.27£0.05(N=13)
1.60£0.13(N =10)

) 5.513+0.53(N=#6)
) 9.19+0.87(N=4)
) 8.25+0.67(N=+6)
) 11.19+0.63(N=4)
10.39+0.49(N=15)

37.71+1.62 (N=11)
34.93+2.12 (N=3)
35.71+2.38 (N=19)
47.10+4.90 (N=8)
48.40+4.65 (N=7)
67.35+12.58(N=8)
72.30+3.67 (N=18)
79.10+£6.98 (N=11)
114.40+18.85(N=3)
159.32+6.31 (N=5)

10.25+0.80(N=7)

40Dago™"
Y=45.33+55.08X
(r=0.99)
Y =43.12+45.70X
80} (r=0.99)
aof e with inactivated tissue
o without inactivated tissue

0 0.2 04 06 0.8 1.0 $.0.D. activity

(Unit)
Fig. 3 SOD standard curve with/without inactivated
tissue.

acid (TBA) & LPO O F TOSERMTH B
malondialdehyde (MDA) & DRKISTHEL % At
Z (\bW % TBA reacting substance) O & EE
Z—HBeRZE L72.0.2 % triton-x | THINLNE % 7l 51k
L, Bligh-Dyer iz Tl L72B8 B2, 20 % trichlor-
oacetic acid (TCA) & 0.25% TBA DEAR % T
AL T 100°C T 30 &R fngh L7z, Itk 2 L, TBA
reacting substance # 43 b H# X X EF (H L F-
4000) # L T2 & 533 nm, 36K E 553 nm
TR E e 2 JE L, AR LIS EOfxH& & L7z (Fig.
1). £720.2 % triton-x DA 2 & THEBK TRIEED
S0 %47\ blank & L7,

@ SOD i 14 o #il & {2 mitochondria 8 & UF mi-
crosome % £ 12 & SEELBETCERE OB ELZ T W
epinephrine # LB 1k K s 12 & 0 47 % - 72,
xanthine-xanthine oxidase I & D4 L7z O, »*
epinephrine % E&{k L T adrenochrome # 4 U %,

Mean+S.E.

SOD i 2 4+ F» 0, % H,0,& O,7i2 A4k L,
adrenochrome N 4K # A BIKFHIICHET 3,
epinephrine BV 1L K i 3 Misra et al.2o ik
—WMHE L ThbERIGIEATE T D epine-
phrine (B % 2 X10*M L fafll & F THmMma ¢, X
512 epinephrine @ A #iEg b2 1k 2 7213851 F, L
bAKD SOD iEE % b Wkl & LT, BER
# ph=8.6 & L7z (Fig. 2). epinephrine F&{LFH=E
35 EEET (BidEUV200S) 2fEH L, 480 nm &
IR TR D 72, #Z#EH$RIZ adrenochrome 4
B A AOD,gonm =0.025/min, & 7% 2812, & & H»
U & xanthine oxidase # #% L, #%! bovine SOD
(Sigma EC 1. 15. 1. 1) 2 CrE#EiE kD72, iF
T30 ~1.2 HAL/cuvette DFIFE THEIEZ R L7,
S 5602, MUXEER & L TRk SOD LISt tg
TLRILD B % R % 72812, bovine SOD (Sigma EC
1.15. 1. 1) »E&IAELT % 60C xX30 Fn4
HTHEE A % 2 x— b L, WEMY SOD % FidEt:
fEL729 2T, ¥5% SOD % hn 2 #E#ahi % K>, &
a7 EE % 57 (Fig. 3).

@ a-tocopherol (V.E) & N #IE 3 pascoy, et
al.lPDHIKITHE L 72, tocol (Z—H 4 H DRIz &
5) ZNIERE Y LT, k% ethanol & 55 &D
hexan [C THEBEMW L, BE&EEI o~ 7574
—Trm A by 7Rl (RE{bHE S 875) %
FERALTE—EELICIVER LY. 25 413E
BB RP-18T (¢ 4 mm X250 mm) 2 L, #
@f)fH (2 57.17M Na,CIO, in ethanol/methanol (V/
V=20/80), Apply voltage (2, OX.700 mV, &
(2 0.5ml/min, TiT%->7%. ARETFTHVED
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*P<0,05 significant difference
comparing with others

TBA-reacting substance (nM MDA/g wet weight)

20 24 36 a8
hours after HCG injection

D38 & 9 1218

Fig. 4 Changes of LPO level in PMSG/HCG-treated
immature rats ovaries.
(Mean+S.E))

0.5

% P <0.005 significant difference comparing
with those before hCG injection

S.0.D. activity (Unit/mg wet weight)

20 24 36 48
hours after HCG injection

0 3 6 9 1215

Fig. 5 Changes of SOD activity in PMSG/HCG-
treated immature rats ovaries.
(Mean+S.E.)

retention time (3 12.0 min, THH I N7,
@ GSH-Px i3 Yasumoto et al.'V o HiklIc4e

P MLBRICBTE 7)) — 7 P ANOEE

HAESE 3B5%82%

1501

1004

501

*%

*P <0.05
* %P <0.025
* % %P <0.0005
significant difference comparing
with those before hCG injection
20 24 36 48
hours after HCG injection

a-Tocopherol (ng/mg wet weight)

0 3 6 9 1215

Fig. 6 Changes of V.E (a-tocopherol) concentration in
PMSG/HCG-treated immature rats ovaries.
(Mean*S.E.)
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2 % P <0.005 significant difference
] comparing with those
< before hCG injection
o

I

n
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20 24 36 48
hours after HCG injection

0 3 6 9 1215

Fig. 7 Changes of GSH-PX activity in PMSG/HCG-
treated immature rats ovaries.
(Mean+S.E.)

L7z 0.1IM ) v iR (pH7.0) hTEILE
glutathione (GSH) # @ khic K& & & NADPH-
glutathione reductase R# H% 352 & T,
NADPH @ 340 nm TOWREEDRRD & 0 G2 KD
1z,

(EBR2) BYINLE S v + OFINBDEE.

¥ FR # & ¢ 5 5 L, scavenger TH
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ova/rat
*k

501
401 *
ok

30

20

-0005

significant difference comparing with control

Fig. 8 Effect of SOD and/or CAT administered 3
hours after hCG injection and V.E deficient
diet on ovulation in superovulated immature

rats.
(Mean+=S.E.)

% SOD 5 & U catalase (CAT) #i%45- L7z, SOD
B 583, SOD A4 A T LB i <0 22 12 AN
I L2BEL, hCGh 3 B4 12
bovine SOD (Sigma EC 1. 15. 1. 1) # 50, 100,
200 B L UF 400 BT /rat # Z 2 NEBIRNIES L7,
ARk CAT Wik 5883 L f SOD/CAT kAL 5
Y, hCG %5 3 EEf#I12 CAT (Sigma EC 1. 16.
1. 6) 1000 ¥4, F72(3 SOD 100 ¥ifir/rat 5 L~
CAT 1000 Hfr/rat % FRFICEIRNIZS L7z, ki
FR #®MME 254 LT, HARZ L T#E D VE
REEEHEH% 2] HRp & ) ARIBIRE &, EH VE X
ZHE L. TN o L BHINL 345 25 B
& D PMSG 20 BALZERERICIES- L, & 51 48 KF
%12 hCG % 20 MALBERENTE S % 1TV, hCG 5
20 WeMEI% B L, ARSI TMER RS S0
Onfmia B E BE L7,

Y 2 RE 1

(VIR @R LIEE 35 L U radical scavengers
DEH

O:&EtigE (LPO) %8 (Fig. 4 Table 1)

TBA reacting substance (malondialdehyde #Hx}
&) 24 L LA LIR R I HINE T O hCG &5
9 BrflIc—@ D LR 2R LA, Zh S0 %)
RN 572,

@ SOD &N %E) (Fig. 5 Table 1)

SOD &M (3 hCG & 514 3R CI TITERICE
A2RL, HIMHICHHY 3 5 hCG %5 12 BrfElt
THEARTEME (I3 L7z, BRINE#%ICHE Y95 hCG

5
il
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5 15 Refiit: TIETEIE—FHE T3 2 LI U L5
L, hCG #5- 48 BRI DE AL IR K DGR
AN YA

® a-tocopherol i D% &) (Fig. 6 Table 1)

a-tocopherol IEFE (3 hCG #%5- 6 BEff] & TI3E%
137D - 7275, PRINE T hCG $%5- 9 BRI TREhN
R, PRI LD L ICAMAMmMERED, B’
R I B KIBE 2R L7,

@ GSH-PX & %#) (Fig. 7 Table 1)

GSH-PX &1 hCG % 5- 3 Frf#l#2 IcF B I LR
§ 5 0%, DRI —EDEIAIT A S L7k - 72,

(2)VE RZZ v b8 Lk scavengers %55 v +
DFEINE O He#E (Fig. 8)

21 HE & D VERZEE LBETIE, SR 5t
BEICH~BEEICHEML 2. SOD % Hmit s L7-8
T3, 50 ARG T3 BB L FEE T - 7298,
WAEICH Y, 100 BAE S RHIM RECHANE B
A L7z, L L 100 B UL EoiE 58T, o
NLILEDWA IR S e 72, CAT BipiE 5813
BB EABRZIRONG - 208, RN
iZh -7z, 512, SOD & CAT 268t L7-BTIZ
X HRBEIC EH E SIS L, F 72, SOD 100
BT SR L T O @RI S - 72,

Z =¥

superoxide radical (O,7), hydroxyl radical
(OH*) 7 ¥ o freeradicals (FR) (3, Atk &FE
DEEALESIRC, ] 2 (X X 7B L OSSR irradia-
tion, xanthine oxidase ®® NADPH oxidase 7 ¥
flavin enzymes ? KIS, F 72, mitochondria T
@ respiratory chain PEERZ ¥ TR CHRET 5.
FR D343, HRHY oxidative phosphorylation (2
WA LBEXFIH L2 AL X -2/ LTWBL
EARTEDLDTH Y, IEF D mitochondria T
@ respiratory chain £ ) O, LTleak §5 &5
bNTWEY, 2 FR OREEICK L, ERICiZFEx
7 scavenger enzymes 2SFEAE L, 213 O,~1cAF L
T3 superoxide dismutase (SOD) #* H,0,8 k¥
O EARBLEEHFEILT B, 4 72 H,0,(3 glutath-
ione peroxidase (GSH-PX) % catalase (CAT) 7
El2 kD m#&pIC H,O &%) FR 20T 3, 72,
a-tocopherol (V.E) % ascorbic acid 7 ¥ #iiEg{t4
B #* scavenger enzymes & 3t[6 LT FR #0453,
C DOFRZ PR 2 < < D IRITTHEAE L7 FR (3H0
BB L O O AN RE = AR L S &, BER(L
JEE (LPO) #4L 3% 5%. LPO (3 Fe?t, Cu* ¥
DEBUEWEDOHEAETICOH 2 REL, E5I12EA-
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S OB —BARE I B, 2 & ) MEN
REEL YOREEFR LY, RIEL EDREICWI
LEEZLNTWAY,

A OBETHRPIVLEY T Z v FIITRPIZE W
T, hCG 543 h 2N s SOD &4 A% L 54-
L, €512, LPODIEE L 15 TBA reacting
substance ZHEINREIC— @D E— 7 2R TH I &
HHLPE 72, 2D &3 hCG fil#kic & 0 i
K28 FE X N7 scavengers {§MED EH-Z b L0l
ZARED FR OERPERIN:Z LERKT 200
LR 2 N, HEINERIPREREM - R S 1 b RIEFLO
24tit, S 6D FRICE D 5] X S N3 Rt
EWEBbh b,

—7, HEO0 & D EHELBEFRIGED ST 5 PGs
L OMRICOWTIE, 2hh FR 8 LU LPO (3#kE
BEICAER LT PGs DA ERET A2 LA HNT
V1 %, invivo (28T, Oyanagi®i3 PGs A3 O,
PHETLEWME L, /2, invivo IZBWTH[E
¥ElZ, O’Brien, et al.” (3B BEE(LY 2 ARG
e % 5 A NALL T PGs B % FEAE S ¥ 5 L ¥k
Ll Uk &), 20 FR B LWLPO »
PGs Ao trigger & LTEIK 2 L AERISN T 5,

HeO@FE T3, 5 v bIRlEETh o PGs (3, hCG #
H512ERMBICE—2Z b2 LML NTW AN,
AmoBENIN#EH LPO (2 hCG #% 5 9 KEfifkIc—
BN E—7 2HERL, IMERT D PGsDE—7 12
BT AERE L7, THZEIFFR BXULPO
7 PGs O4ER R %29 LT H HRINRGUC B 59 5 T hE
HERET S,

FR O #fE|3 scavenger enzymes (2 & V) [E#EAYIC
MBI ENTELY, PHUIRIICBWTEEL 225D
scavenger enzymes & 1D U A # AR 6 17z,
F 7 b b, SOD iFEH: (3 hCG #5512 & D HoH IS HEAR
e EH-L7zoicxt L, GSH-PX &t 13 hCG % 5%
SETHO LRASRLNE L DD, LHBOEHIT—
ETIR -7, SODFEHENA LR IZL b 6T
LPO »s—@atkic ¥ — 7 2H 5 Z k13, scavengers [#]
DIEED A BN 728, H,O, 75 FH S L7272,
BEELHTE HICHELT L7z LR T 52, scavengers
12k 2% EM 5 FROEREYFHLINDEEZ S
5.

% =T FR AVERERIC in vivo I BW TIRamZIc B
5530 E»ERET A0, EBR2ICBVWT,
BRI R T » M2at L hCG %5 3 eI
T SOD B L ¥ CAT 245 L, FR 2 S &2k
DRIV E KT EREE & Hed L7z, SOD % Bk 5L,
0, B2 X7 R T3 100 BALL LSBT

Sy MHLARICE 27 ) — 7 P ANDEE

ARgE2dE 33B%E2%

it ERBEIC HE P S ICHEI R A L. —F
SOD 100 Hfir & CAT 1000 BAr 2P S L, 0,7 &
H,0, & %% &2 T, 0%k SOD 100 HATL
DY G TN, @ S ICETORTHEmA S - 72,
LI Eo#E5 LY, invivo TEHED FR ORERZK
T EGAITIIHEIN I S 1, LeA* > TFR ¥
gilapE S IcE i ICEE T 5 2 LA R S T,
DT kIFiE S scavenger ME TH B VEDRZE
EERTHXEHEINL A% 21 HIvL VEHIZVER
Zr L7235y FTiEdIcH K mLZz, i
FR o iz & O AR I nizich e 2 615,
e85, 202 L IZHERE steroid ABAED IR AR
gilax LIRS ERTRENH DL LDEEZ LN,

P Eo#ES L0, 90 FR 258535 2 L 5
McE N BZ 5 2 FR % %\ (3 LPO 8y
52 X THBEMC, 72, PGs L X nam 2 REL,
RAEMEZAL 2R S L CUifapZ ic@ E 217 Twa b
DEHERS B,

HEIR#% > SOD G 13— @M ICK T % 2%, BE%
RIS RRAE 7 » 72, —F, V.EREIHHIIZRE
Bz R L, 03 ) mIRSERMFICRKIRE Z /R LT,
Az BWT L, 2D 2 D9 scavengers BéfEIT E
HLTEBYN, TDI &I steroids Ak & DBEH
(R RN G, T b b, steroids AR D 72O DEEHR
WIMRKIEDERIC FR 28K RICE L T 2 RS H
0, scavengers BéREND FH-13 % DEEAL stress (23§
DRLfRERE X R N A, L7chT- THIRHEEFRIR
I2(2 scavengers {f1E L AAIRD b D LHEH S 5.

sz pichrey), HBEL Y, 5N
BN 3 LABMEEEEEIRICEL L DHELE
LEY. £/, RFRICHRBEZEOEIEEZHE X
Lr7errep  BEalhmicif =L 29,

AFHLDOEE (T 41 [ A A FERHE N B2
FiES (WL, 1989), & 34 [0 HAPEFE2HERFE
hrgiESe (Wi, 1989) THRE L.

X ®

1) Bjersing, L. and Cajander, S.: Ovulation and the
mechanism of follicle rupture. VI. Ultras-
tructure of theca interna and the inner vascular
network surrounding rabbit graafian follicles
prior to induced ovulation, Cell Tiss. Res., 153:
31, 1974

2) BEMET, WA ¥, MEFEE, 1Th # ORE
S0, PaRTEE  BRIDRRRIC B 1 5 KRINNEEEE
HHIM S D EBIZ RE2E RIS, HEEREE, 32 1 739,
1980




FR2F4H 1R

3) Espey, L. L., Stein, V. I. and Dumitrescue, J.:
Survey of antiinflammatory agent and related
drugs as inhibitor of ovulation in the rabbit,
Fertility and Sterility, 38: 238, 1982

4) PEEfLE, —fGEE, ERFE, SSHIEE, Pk
WEHE, AR, TKRE, &FEE, ATBZ,
YICIE— : $EINIC B 1+ 5 Prostaglandin 8 & U#
BROBHE, EREEARL 44191, 1977

5) KUIEE | [HEEER O RIE~OFE 2 DGR,
RIE, 3 1377, 1983
6) Oyanagi, Y. Participation of superoxide

anions at the prostaglandin phase of car-
rageenan foot oedema, Biochem. Pharmacol.,
25: 1465, 1976

7) O’Brien, P. J. and Rahimtula, A.: The possible
involvement of a peroxidase in prostaglandin
biosynthesis. Biochem, Biophys. Res. Commun.,
70: 832, 1976

8) Buege, J. A. and Aust, S. D.: Microsomal lipid
peroxidation, In Method in Enzymology, 52:
302, Academic Press, 1978

9) Misra, H. and Fridovich, I.: The role of super-
oxide anion in the autoxidation of epinephrine
and a simple assay for superoxide dismutase,
Biol. Chem., 247: 3170, 1972

10) Pascoe, G. A., Duda, C. T. and Reed, D. J.:

Determination of a-tocopherol and ea-tocoph-
erylquinone in small biological sample by
high-performance liquid chromatography with
electrochemical detection, J. Chromatogr., 414:
440, 1987

11) Yasumoto, K., Iwami, K. and Yoshida, M.:
Vitamin B dependence of selenomethionine and
selenite utilization for glutathione peroxidase
in the rat, J. Nutr., 109: 760, 1979

12) Hohl, H. and Hegner, D.: Do mitochondria
produce oxygen radicals iz wvivo ?, Europ. J.
Biochem., 82: 563, 1978

13) % & EMEEERIC L 2EREERE EE, 2
—N—F XL FLEF, 107, HILHAR, 1981

14) Yagi, K., Okawa, H., Ohishi, N., Yamashita, M.
and Nakashima, T.: Lesion of aortic interna
caused by intravenous administration of
linoleic acid hydroperoxide, J. Appl. Biochem.,
3: 58, 1981

=
Tl

(355) 115

Changes of lipid-peroxide and
free radical scavengers in
the superovulated immature rats
ovaries and an inhibition of
ovulation by scavenger enzymes

—Suggested role of free radicals on ovulation—

Tatsuo Sudo

Department of Obstetrics and Gynecology,
Shiga University of Medical Science,
Shiga. 920-21, Japan
(Director: Prof. Y. Yoshida)

Recent studies on ovulation have suggested that
follicle rupture has been related to perifollicular
changes resembling to inflammation. However, the
mechanism leading to these perifollicular changes
is still obscure. To determine if free radicals and
radical scavengers participate some roles in ovula-
tion and luteinization, lipid peroxide (LPO) and
radical scavenger activities, namely superoxide
dismutase (SOD), glutathione peroxidase (GSH-PX)
and a-tocopherol (V.E) were investigated in super-
ovulated immature rats ovaries induced by PMSG/
hCG. LPO concentration transiently elevated prior
to ovulation. SOD activity promptly increased after
hCG injection and reached a maximum at 48 hours
after the injection. GSH-PX activity rapidly in-
creased after hCG injection, however, no increase
followed 3 hours after the injection. V.E concentra-
tion drastically increased after ovulation and rea-
ched a maximun at 48 hours after hCG injection.
Futhermore, SOD and/or catalase administration
at 3 hours after hCG injection decreased the number
of ova shed in superovulated immature rats, while
feeding with V.E deficient diet for 5 days increased
the number of ova shed. These data not only sug-
gest that a large amount of free radicals exceeding
the scavenger activities is yielded by gonadotropin
stimulation but also indicate free radicals partici-
pate in follicle rupture, acting as an inducer of
inflammatory reaction.

(£ : 1989 4% 11 A 18 H¥#8)
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The Plasma Testosterone Level in
Pregnant Women with Polycystic Ovary Syndrome

EARIERER R FE RS ARFESE (BE LR #3dR)

O K AP
Kentaro TAKAHASHI

H ¥ # i 5 B M 5%
Takaaki SHIRAI

Kazuo YOSINO

[ S| T T B ¥ *E WoH L
Arata NISHIGAKI Yoshimi EDA Akihiro UCHIDA
it & F

Manabu KITAO

Department of Obstetrics and Gynecology,
Shimane Medical University,
Shimane 693, Japan.

& testosterone MUAE % A 3 % ZEMatbIn BiEREEEE T, GRFBERICE > 72 A (PCOS (iR #E
5 %) DIEIRFFIC 3517 5 BHAIMLH testosterone IREDENHEZ 512 HN T, LT 37 22 M E LT
Mt 2477 - 72, IEFATRRE T, (FREE L & 1T testosterone RE DR INAFED 54, (TARAIE
IZHARTHESRIATH 315, BRATH S EoMmE 2 L7z, PCOS T ILH testosterone D
Fid, EH-L7: testosterone iREDY, HT—EE T T 2MmMEED LD, BFIIHIFTTIIFLL L
AL, MERAEICHERTHITHR 3R, R TH TREoMME 2 L7z, 1TRIC L % testosterone 34/l
3, FLTHBTEHNEINDE LD L, testosterone binding globulin & D¥EMIC L 5 £ 2 51T
W55, PCOS R THE L Sl Z /R T Z & 13, B L IR T aromatase i[ftENKTIC L %
BHAIMH testosterone DREINIC & B WEEMETH 5 2 L HEEE S itz

(Jpn. J. Fertil. Steril., 35 (2), 356-359, 1990)

EL&IC

EARIFIC I, BHAS L ORE RIS TR 7 4k
RETICE»NTEY, FEMER:LIZZ2 DN IWENTE
FRLBHDTH L, HiRPOMBP ENLE X RFBL
EUORWE L L NICEBEROMEICH T 2 I KL
=9 testosterone IREEIC DWW T3, estrogen,
progesterone 7° EH-9 3 & 9 12, IR %@ L Ty
T2 LEEINTHB3Y, A, & testosterone IfiL
REZ BT 2358072 » 2RI BRERERIC B 1T
5 testosterone NIFIRIC & A E{LE A 72DHIC, £

PENMEIN BIE R RE D BB T, BFBRITIRICE - 720
BB LT, IEEIR 2 xR & LT, {EiEH o testo-
sterone DETHEIZ D W THREF L 72D T, &1 SRR
RN THET 5.

HRMRE L UHi*

B ARERIA R A R R b FE R AR - N
IR % 2 L 2RI RERE RS T, &
H BB B LU clomiphene D% 5 %1770\, 1ER%
FIRICE>20# AN 5% (PCOS (HIERE) Zxte L
72, Barbo—nk LTAMHED L WIEF T
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3, "AECEMIC 1) Mmd LH=30 mIU/ml &
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100 ng/dl, 3) E/E,lb=1.0 LETH 0, HBE T
J& RIS TN 3 2 R RD SN BERITH 5.
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terone ENHER
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7R, BT, BT ORI L (X
3).

iz, ZENTEINEEREE CIARRICER L 72 1
HERF % R,

E Al
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INBERBEE I L, SR HEE % 7.5g/day 24
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The plasma testosterone level
in pregnant women with
polycystic ovary syndrome

Kentaro Takahashi, Takaaki Shirai,
Kazuo Yosino, Arata Nishigaki,
Yoshimi Eda, Akihiro Uchida
Manabu Kitao
Department of Obstetrics and Gynecology,
Shimane Medical University,
Shimane 693, Japan.

Plasma testosterone was measured during preg-
nancy in five women with polycystic ovary syn-
drome (PCOS) and in thirty-seven normal women.
In normal pregnant women, plasma testosterone
level was increasing gradually on the advance of
gestational week, and reaching three times and five
times the prepregnancy values in the second and
third trimesters, respectively. In PCOS pregnant
women, plasma testosterone level increased more
than that of normal pregnant women with three
times and seven times the prepregnancy values
during the second and third trimester, respectively.
During pregnancy, plasma testosterone in mainly
produced in placenta, but in PCOS pregnant
women, it is suggested that the increased testoster-
one level was due to the reduced activity of
aromatase at placenta and ovary.

(Zf+ 198947 H 24 H)
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Abstract: An investigation was carried out to know relations among serum LH, FSH, DHEA-S,

and A-dione in the 27 cases of high testosterone cases out of cases of abnormal menstruation as

the subject.

Out of the 27 cases, amenorrhea was found in 25 cases and anovulatory cycles were noted in 2

cases. In 21 out of the 25 cases, a diagnosis of PCO could be made.

Investigation into relations between serum LH and testosterone, DHEA-S, or A-dione failed to

reveal any relations between LH and DHEA-S or A-dione.

It was not possible to clarify the mechanism by which hyperandrogenism acts on any part of

the hypothalamic-pituitary-ovarian system thereby causing disturbed menstruation.

(Jpn. J. Fertil. Steril., 35 (2), 360-364, 1990)

Introduction

Regular menstrual cycles require regular secre-
tion of Gn-RH from the hypothalamus, gonado-
tropins from the pituitary and various steroid
hormones from ovatry. Abnormal secretion of
these hormones results even in menstrual dis-
order. Amenorrhea, irregular menstrual cycles
are frequently associated with hyperandrogenism
in women"?. The mechanisms underlying this
association are unclear. Abnormally high serum
androgen levels are generally found in women
with clinical signs of hyperandrogenism and dis-
turbed ovarian function'?.

In order to know the effect of androgen on the
menstrual cycle, an investigation has been under-
taken on the menstrual cycle in hyperandro-
genemic women and secretion of gonadotropin
and steroid hormones.

Materials and Methods

Subjects

Women with abnormal menstruation, particu-
larly amenorrhea, who visited our clinics were the
subject. Serum levels of LH, FSH, prolactin
(PRL), estradiol (E,), and testosterone were mea-
sured in amenorrheic cases as the routine exami-
nation to find high testosterone cases with 85ng/
dl of testosterone. Further, dehydroepiandroster-
one sulfate (DHEA-S) and androstenedione (A-
dione) were successfully measured in 27 subjects
with high testosterone levels. Serum testosterone
was measured several times to select the subject
who repeatedly showed 85ng/dl or higher of
serum testosterone.

Methods to determine serum gonadotropin and

_steroid hormones
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The RIA kit of Daiichi Radioisotope Institute
and CIS RIA kit were used for serum levels of LH,
FSH,PRL, and E, and for testosterone, respective-
ly. The testosterone levels in women with normal
menstrual cycles ranged between 10 and 85ng/dl
by the method. DHEA-S and A-dione were mea-
sured with the kit of Otsuka Assay Laboratory.

Results

High testosterone cases

Serum testosterone levels were 85ng/dl or
higher in 27 cases who were in their teens in 14
cases, twenties in 12, and thirties in one case.
Their menarches averaged at 12 years and 9
month. Out of the 27 cases, 21 cases (77.8%) were
diagnosed as polycystic ovary syndrome (PCO)
based on the PCO criteria of our clinic®. The 21
cases were in their teens in 11 cases (52.4%) and
twenties in 10 cases (47.6%) (Table 1 and 2).

The 27 cases of abnormal menstruation consist-
ed of 2 cases of anovulatory cycles and 25 cases of
amenorrhea; 8 cases were the married and 19
were the unmarried. The married all had the chief
complaint of infertility but none of the 27 cases
complained of hirsutism and obesity. The serum
testosterone level in the 27 cases ranged between
86 and 227ng/dl (mean: 126.4ng/dl). The serum
testosterone level in 21 high LH cases (PCO)
ranged between 86 and 220ng/dl (mean: 119.0ng/
dl), whereas that in 6 normal LH cases ranged
between 101 and 227ng/dl (mean: 152.3ng/dl).

Serum LH, FSH and PRL levels

The LH level in 21 high LH cases (PCO) ranged
between 26.2 and 43.4miu/ml (mean: 35.6miu/ml)
and the FSH level, between 6.1 and 12.7miu/ml
(mean: 9.6miu/ml) with the LH/FSH ratio of 3.7.
All of normal LH cases other than PCO cases
(22.2%) suffered from I grade amenorrhea and, on
the basis of the data of serum LH and FSH levels
and LH-RH test, the amenorrhea was considered
not to be pituitary but hypothalamic in all the
cases. The LH level in the 6 cases ranged between
10.2 and 23.9miu/ml (mean: 16.9miu/ml) and the
FSH level ranged between 3.2 and 9.4miu/ml
(mean: 6.3miu/ml).

The PRL level ranged between 7.4 and 29.8ng/

S. TANAKA et al.
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Fig. 1 Correlations between the serum DHEA-S and
A-dione

ml (mean: 12.8ng/ml) in the 27 cases, 7.4 and
19.4ng/ml (mean: 11.5ng/ml) in the 21 PCO cases,
and 8.3 and 29.8ng/ml (mean: 12.9ng/ml) in the 6
normal LH cases.

Serum DHEA-S and A-dione levels

Fig. 1 illustrates the association of DHEA-S
with A-dione in the 27 cases. A diagnosis of PCO
with ovarian hyperandrogenism was made in 14
of the 21 PCO cases; a diagnosis of PCO with
adrenal hyperandrogenism was made in 3; and the
rest 4 cases were of normal type.

Serum E, level

The serum E, level ranged between 22 and
100pg/ml (mean: 40.9pg/ml), in the 27 cases, 22
and 100pg/ml (mean: 41.0pg/ml) in the PCO cases,
and 25 and 51pg/ml (mean: 42.0pg/ml) in the 6
normal LH cases, respectively, showing no differ-
ence between the PCO and normal LH cases
(Table 1 and 2).

Correlation between serum levels of
LH and testosterone, DHEA-S, or A-dione

As seen from Fig. 2 and 3, there was no correla-
tion between the serum levels of LH and testoster-
one, DHEA-S, or A-dione.

Discussion

Abnormal menstruation and amenorrhea have
been reported to result from high testosterone®?.
This is considered to be due to functional disorder
in the hypothalamic, pituitary, and ovarian sys-
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Table. 1 Hyperandrogenism in women with high serum LH levels (PCO)

Age married(+) LH FSH PRL. E: test. A dione DHEA S

wmared(-)  (miu/ml)  (miu/ml)  (ng/ml)  (pg/ml)  (ng/dl) (ng/ml) (ng/ml)
1 29 + 33..1 9.1 10.3 23 94 2.12 1373
2 28 + 43.1 12..3 16.0 21 156 4.20 1237
3 21 = 30.3 7.1 11.6 22 97 1.50 1397
4 26 + 40.7 11.8 12.5 39 140 3.65 301
5 2 8.0 7.5 42 100 2,65 1729
6 27 + 45.6 9.4 11.2 45 179 1.98 833
7 18 - 25.9 9.9 19.4 ¢ 89 2.88 1245
8 27 + 28.3 11.9 9.8 45 33 1.49 hl5
9 138 — 40.8 10.1 11.9 33 93 3.06 2071
10 28 o} 34.7 9.2 14.5 100 105 1.82 1549
11 1% = 39.1 12.7 13.2 bl 88 1.52 1669
12 16 = 35.1 10.1 7.9 39 99 2.14 3071
13 24 + 35.4 8.0 7.4 34 148 3.43 1041
14 17 = 28.9 10.5 13.4 62 220 5.68 1919
15 16 = 42.7 6.1 10.3 45 144 1.78 1736
16 17 = 30.9 9.2 7.9 29 36 2.67 1795
17 22 = 42.0 10.5 7.7 30 94 1.58 1382
18 16 = 39.1 9.8 11.0 25 138 2,55 1970
19 20) = 36.7 10.0 16.7 23 95 2.62 3767
20 15 - 39.8 8.8 11.4 66 124 1.54 1556
21 19 - 28.9 6.4 10.5 32 122 2.07 1407

T inesn . 35.6 9.6 11.5 41 19

Tabie. 2 Hyperandrogenism in women with normal serum LH levels

No Age  married(+) LLH FSH PRL E. test. A dione DHEA S
. unmarried(—) (miu/ml) (miu/mD) (ng/mD  (pg/ml) _ (ng/dl)  (ng/ml) (ng/ml)
1 16 = 19.1 6.0 10.3 39 133 2.17 1857
2 29 4 19.7 3.8 29.8 34 205 3.60 425
3 18 = 17.8 8.0 9.0 62 101 3.67 1747
4 32 + 10.2 3.2 10.9 25 147 3.53 2678
5) 18 = 23.9 1.0 8.3 ol 101 2.52 2508
6 20 = 10.7 0.4 8.8 41 227 2.29 1050
mean 16.9 6.3 12.9 42 152. 5
PRL : prolactin
E. :estradiol

tem caused by hyperandrogenism®.

It has been reported that serum testosterone
levels are associated with changes in the men-
strual cycle and circadian changes">®. According
to Seki et al.”, however, these changes are so
small that it is hardly necessary to take them into
consideration in the determination of serum tes-
tosterone measurements. The serum testosterone

test . testosterone
A dione : androstenedione
DHEA S : dehydroandrostenedione sulfate

level was measured in the present study in the
subjects of amenorrhea and anovulatory cycles
and the test for various hormones was done on
serum samples collected at the first visit or in the
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Fig. 2 Correlations between the serum LH and testos-
terone

morning in the period following withdrawal bleed-
ing.

The 25 cases of secondary amenorrhea were all
of I grade amenorrhea and 21 out of them were
found to be PCO. The serum testosterone level
found in the high LH cases of the amenorrheic
cases diagnosed as PCO was between 86 and
220ng/dl (mean: 119.0ng/dl), whereas that in the 6
normal serum LH level cases varied between 101
and 227ng/dl (mean: 152.3ng/dl), indicating that it
was lower in the high serum LH level cases. Seki
et al.” have reported that there was a correlation
between the serum testosterone level and the LH
level in I grade amenorrhea patients and that the
serum testosterone level of the normal LH group
was lower than that in the high LH group but
higher than that in normal women and elevated in
anovulatory cases which did not exhibit charac-
teristic features of PCO. The findings were differ-
ent from our data where on correlation was found
between the levels of serum LH and testosterone
as shown in Fig. 2. Seki et al.” also have reported
that it is not clear whether high testosterone
levels in the normal LH group are responsible
even in part for abnormality in the hypothalamic-
pituitary-ovarian system.

It is generally accepted that increased secretion
of serum LH stimulates testosterone production
mainly in the ovary®. As shown in Fig. 3, how-

S. TANAKA et al.
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ever, serum LH was found to have no relations
with A-dione, one of testosterones which is of
ovarian derivation, and with DHEA-S of adrenal
derivation, indicating no clear correlations that
increased secretion of serum LH stimulates tes-
tosterone production in the ovary.

Classification of PCO cases in terms of DHEA-
S and A-dione into ovarian and adrenal types
resulted in the result, contrary to the previous
data®, that ovarian type (14 cases) was more than
adrenal type (3 cases) as shown in Fig. 1. This
would be due to the difference in the subjects of
PCO who were selected from among high serum
testosterone cases in the present study but which
was diagnosed on the basis of serum levels of LH
and FSH and the LH/FSH ratio in the previous
report®.

There are many reports describing that PCO
cases are complicated with high serum PRL®.
The present data showed that the PRL level in the
PCO cases was within the normal range and that
there was no difference between the normal LH
cases and the PCO cases. Some reports describe
that high PRL influences ACTH secretion by the
pituitary gland thereby stimulating DHEA-S
secretion in the adrenal glands®® but our data did
not show any relations between the PRL level and
DHEA-S by the finding that serum PRL levels in
the PCO cases were within the normal range
(Table 1). We have failed to obtain the results
indicating positive participation of PRL in
DHEA-S secretion.

Serum E, is derived from A-dione by aromat-
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ization. The E, level in the present study was
40.9pg/ml which is higher than the level in the
follicular phase of the normal menstrual cycle,
suggesting a possibility that hyperandrogenism is
responsible. ’

The present data would not allow us to consider
that hyperandrogenism resulted from high LH.
There were no results clearly indicating that
hyperandrogenism promotes LH secretion which
then stimulates the ovary to secrete ovarian tes-
tosterone in an increased amount. Therefore, it
was impossible to clarify the cause of hyperan-
drogenism and the mechanism by which abnormal
menstruation and amenorrhea develop. Further
studies will be required to clarify the patho-
physiology of ovulatory dysfunction associated
with hyperandrogenism in women.
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Fiz, ARME LT X R ERE S & ok L72SA
o lingering effect, 7\ L irreversibility 122WT
L, BRI TS,

BEROETY, BENBINGED LNLNAT,
BEEP P TAICBEL LT

—F, k=33 A EAFEERTHL 70T
70 FF 3, I L) MENERKICLYR T 0 5
7 F AR ET I, L0 L 5L, 5%
Wiickn, $¢icmp7res s F oflis ERL, Hi
EDFE T8 BICES EHESINT 5.

AEOFERFI, BBH 51 4 ITFEEE L, 5 FREEE,
AEFI 56 4EICAEHRE 2 &7 A THIRGRE L, BEFI59 45
BlckREREE EFRICURI2Z2 L2, BRER
0, 57977 F  MER M) MEERSEIE L2
WL, 7oE2 ) 7F oIk, FRRLAFT
o5 7 F fild 30 ng/ml KON & HERE L 7225, £
BErmktak, IH7 057 F AAMEISHMEEEZ
T 259ng/ml £ TEHL7.

HlERIChRY, 7TREZ ) TF o 2EGLA
2, ERICBESL Lo 72,

2T, ARMEILT X ZEROHGICEELR
&2 A, MHB7e 77 F MEIERICIETL, 20
B3 AR LT ¥ 2R 2 %5 LT H 41~65ng/
ml & IS R L TH ), k55 LTD
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EJZ:‘EA LZero f:.

B2, M 7es7F AEFEESICELL -
iz b 6, EELER, RUakICE -7,

DT kiE, ABRHEILT X R, MHT7 e
S7FMERRESRDLIZTTERL, BiFAOL
SWEERYLEE L TW A LD LHRTE 5,

ARDIEFZED, &7 a7 7 F »IMEEDIEFRIC
Brl, ABRMEILT X RERZHEH L BRORBIC
DNWTEEHTADL,

1. ABRMEALT X ARG IC L 2MP 7 25
7 F MEDETIZ, 7uT7 )7 F UICN,
BBRTH 5.

2. Rl HEPESE T HERF T 5.

3. 5ot 7 e F 7 F i lingering
effect, 7Zc\» L irreversibility (2, 7u €27 1) 7
F & LiE,

4, MHp7a77F AEPEFLLZVWHETD
RO TR D RO b1, BT E D2 H0E
{ERMOMS»E 2 b b, BEiZ, iR, 5k
R—ADHELRD LN\,

5. pituitary microadenoma (X3 %7 0€2 )
TF T & B EEHE RS, LIRS S
W, F0—F, WK 53, Lo CT THL
N3 EEHDFRICE LT, Bt bk
il

AR B FL T R ERL O BEEHE DR (SR L
TiE, BENLZH, PPN ELH-
TAHTH 5.

b

TaE7 ) TF ARSI b LT, 1HERLT
i L7c 7/~ 72 pituitary microadenoma % fE->72&7
057 FMAEREIC, ABRMEALT X 2B 2%
B L, g, SHIcE-72 1F2HRE L.

Ak, BICERBZEW, AKRMEILT X XERD
My 7a 77+ ALTHF, RUEEHE DRI
WT, METEMZL 7z,
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Successful treament of
hyperprolactinemia with
Hachimijiogan resulted in
normal pregnancy and delivery:
a case report

Sayuri Kubota, Satoshi Usuki,
Akinori Oki, Yosihito Ichikawa
and Hirokazu Iwasaki

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

Ibaraki 305, Japan

The hyperprolactinemic infertile woman with a
pituitary microadenoma, who was resistant to
bromocriptine treatment as to induction of preg-
nancy, succeeded in normal pregnancy and delivery
by treatment with Hachimijiogan, traditional
herbal medicine. The present paper reports one
case who conceived and gave birth to healthy
appropriate-for-date infant following Hachimi-

jiogan treatment.

(ZA+: 198949 H 19 H)
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IRMA &% Hiv»72 TRH & faralBk &
B 7 2 7 7 F » MEDKRES

The TRH Test Using the IRMA Method
and Occulted Hyperprolactinemia

WK SR B AR
CA 41 2 K B mof # =
Satoshi ITOH Yuka TOYONARI  Chikayoshi OKABE
X N # Z & H i3 m HoE R

Hiroyuki TAKEUCHI Masaru FUKUDA Michio TAKADA

Department of Obstetrics and Gynecology,
School of Medicine, Juntendo University,
Tokyo 113, Japan

EERABRRAE LR o7 4 7 36 &icxt L TRH 250 pg B firalB % fifT L, MRC 81/541 % fZ#E
e LZZIRMAEEZHWT 717 7%~ (PRL) DREE TR 72, £DFR, 1) PRL O IEF AR
SPWMEL 16 ng/ml KT H -72, 2) S 7 05 7 F iiiE (OHP) D2l 35483 HLRE 5 Wil IE
W, B 1591l 140 ng/ml U ETH Y, 100~139ng/ml icH 5 L D% OHP EEgdes L7, 72, 2
DBLWIEREICHE D Z YR N R E2 Z2 L2 249 B2 OWTHRET 2z, OHP 243 % Bromo-
criptine DHEICOWT LMREF L7z, 1) OHP (3 249 e 23 51 (9.2 %) CiZ&H 50, OHP EEe
BEIZ 261 (10.4 %) D H72. 2) OHP @ 9 & FEMAER 2 (4T, Bromocriptine D% 5-133E
HEICHMTH 72 (HEINHK66.7%). £/ OHP BB W T L FEARZBRTIIFERCHEHTH S

t#Z 6507z, 3)OHP B Xt OHP §E2#:icxt§ % Bromocriptine D F #h1E% TRH B fBR D

RPLBANCHEHET LI LI TE LT,

(Jpn. J. Fertil. Steril., 35 (2), 370-374, 1990)

#w E

1iiE PRL ORIE ZN W RBIICB W TIIA A
REBRETHY), ZVFA4 LT 924 (RIA)ED
BALELITN—F T bNTETW S,

fER PRL O#IZEICIZ NIH @ VLS ) — X% fEH#E
e L7z RIA 2PV 5T W25, 1989 4E 7 H e
5 WHO o 1st-IPR-PRL 75/504 % fZ#Ef5% & L7z im-
munoradiometric assay (IRMA) EXERHINT
ETHBY, Rty PRL OIEEME D ek 2 Pk
TN, EE2RTIEPREINT LS,

F 24, R I —@ME 0 & PRL KEEZ 7R
L, ZHICEERT 2 BERpINEE 2 23 2R EB 2 BT

™ & PRL I iE (occulted hyperprolactinemia:
OHP) L WpLr, & PRL MAE & & L iIcKkE < HE I
FHZIBT 5, Ak OHP D223 7% HIHEIRK:
D IMLEH PRLAEDRIE DA TR T3 d 55, ShK2HE
FTHEETH b Z0Ex2Z2MiEk s L TTRH
(thyrotropin-Releasing Hormone) £ fijikER»* i
ANTwb, La»rL, TRH &fiEic L 5 OHP
DR RERICE VEATH D —FEL T,
ZZTANE, EFEARERBEL ORI T 4TI
xf LT TRH A firakEr 2 177% >, MRC 81/541 #fEHE
e+ 5 IRMA &% v Tl PRLAEZRIEL,
PRL & 1E % 3653 Ml & OHP O ZEHEMENFRE % R
Atz Fio, RESNAHKE@EEZ D L ICOHP ITx L



T2 4HA1H

T Bromocriptine &% % #1T L, Z DOHRINHER % &
L7z,

MERELUFHE

1. TRH &R

EHARENZ b5, EBEEES» S BRIENDH
LT LEMERALEBLRI T4 T 6B LTAR
o 7 BENIC TRH (TRH E5H& 5 %) 250 ug
#FHERAR S & B L, BRI B L R R 15 501
L PRLIE® ZNZFHIE L, 1E#HEEESWE &
OHP ol kg L7z, K7 74T 36 %
DERIIT 18~36 %, T 255K TH Y, AEEY
1227~36 B, ¥¥129.6 HTH-72. PRL ORIEIZ
MRC 81/541 (National Biological Standard
Boads) THUZE @ 1172 & b TEEH L PRL # 1E#5
ELTHWRIRMABEIC LD ITR -2, 2OEER
(3 WHO o#E4E 5, & 1 ngMRC 81/541 =37 pIU lst-
IRP-PRL 75/504 THE T A LN TE 5,
2. LRSS KIC BT 5 OHP ofkst

1988 4E 7 A» 5 1989 5 £ T 11 2 HIMIZH
BAES & OHRINkEE % 23 & L TURHA Ik
# kBt L, LH-RH B #iAE B L TRH A fRE %
AT L1372 249 £ B OHP & 2 S 17 REFIC Xt
L THET 2z 7. LH-RH & fiatBk » TRH & frak
E2I314BHM 7 =1 HEIC LH-RH 100 g (LH-RH
ESHHE £ ) & TRH 250 g (TRH E4H# 2 )
ZHHEIRD S 8E L, BfTATE L O 1547, 30 47, 60

PRL

ng/ml
150 | N=36

100 |-

0 15 min
Fig. 1 TRH AfjERICH1T 5 PRL flEME

ik b

(371) 131

4%, 120 40 iR L # 2o PRL A, LH {f, FSH
il & JE L7z,

%72 LH-RH A f7BRIC & D BRINFEE D IRALHIC
MK TERRY, THEMAER, PCORY, JIEAID 4 FRIICH
¥ L 72, LH O3EREWME & FSH D IERESTWAMED &
LH<1.5mlIU/ml, FSH<3 mIU/ml o ij¥ % jiii 72
T Lo we FEMEKR LH=16 mIU/ml, FSH=24
mIU/ml OWlj# %73 b &I EE, LH=12 mIU/
ml, LH-FSH=1.8 W& 2 {7z % PCO R L
L, SNHIZBILTWLOEHRIKTIHE L L,

3. OHP (219 5% Bromocriptine ? Xt

OHP (2345 Bromocriptine DR it 2 R 2
72612, OHP B 12 5], OHP 5E2# 4 5112 Bromo-
criptine (Palodel®) 5 mg/day % 3 #* A [E ¥k 5
L, BB EE TR L 72,

B %

1. TRH &f7:t8&

E¥AREHE LRS54 7 36 %0 PRL #
B iiEIE 6.6+8.8 ng/ml (mean+2S.D.) TH 1,
TRH £ %% 15 4 PRL i3 75+ 64 ng/ml TH-
72(Fig. 1). LIk X Y PRL #5885 1E % il (3 16 ng/
ml KT H 1), OHP BWrEZ#E (3 IERE 5 WAME 16 ng/
ml K T2 E 74 15 A mean+2 SD. ¥ 7% b
5 140 ng/ml Kifi & L7z, 72, BEfifk 15 5E 5
mean+1 S.D.2* 5 mean+2 S.D. 3 % H % 100~139
ng/ml %7~ L725ER % OHP Eg2iE L L7 (Fig. 2).
2. WsKIZ BT 5 OHP o st

PRL
ng/mg

150
1394

50

normal

16
o Lch

0 15 min
Fig. 2 PRL IE% B85 ME & OHP 24
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Table. 1 NoFe ok Al #1235 03 2 HEIWE 0 m o> O H
P i

MH LH-RH !hypo(halamic pituitary | PCO ‘ ovarian total ‘
5 —
OHP 14 4 5 | 0O 23
p-PRLZ 10ng/mt | (10.6%) | (6.3%) | (10.4%) | (0 %) |
- L — =

OHP suspect | 14 | 8 3 | 26
p-PRLI00~139ng/nt| (10.6%) | (12.5%) | ( 6.3%) | (20.0%)

normal 36 49 37 3 165
p PRL< 99ng mt (65.2%) | (76.5%) | (77.0%) | (60.0%)
T 1 s % Bl

HP 18 3 3 | 35

b PRL>16ng mt (13.6%) | (4.7%) | ( 6.3%) | (20.0%)

total 132 | 64 | 48 i 5 “U

p I’RL:DT‘ZII( PRL
b PRL;basal PRL

249 #izxt L LH-RH - TRH & firilBR = 7 L,
Z79 H OHP oW L7z L7z b i3 23 1(9.2
%) THY, OHP EE2HiE 26 5] (10.4 %) TH-
7z(Table 1), HeINFEHEDEBALFNIZR 5 &, OHP i3
BUR TEE T 14 51 (10.6 %), TFHEEE T 45 (6.3
%), PCORIT5%] (10.4 %) ICiRH o0, INHEAE
12132 b e 72, 72 OHP EE2HIIHR T E
BT 146 (10.6 %), FEERITIH (12.5 %),
PCO T 315 (6.3 %), INHAIT 1 (20.0 %) I
BH Lz,

RZTATREERELT, 2E2D209%FD5
5 OHP B OHP 5E2 D& 2 @ PRL FeBE 5
2 EWBEL BT 5L, EHEE6.614.4ng/ml
(mean+1S.D.), OHP #:9.6+3.0 ng/ml(mean=+
1S.D.), OHP§E2#:8.8+2.7 (mean+1S.D.) &
Wi E b Ick Lo A BEED L7z (Fig. 3).
COFERIZIEEREE OHP & 2 B fTHifEDOATERI L
BAARMERL TS EEZ LAY, WEDR
BEUWMEIZ A —s—F v 7 LT LEWENT L &
BTELWETIHMENHD, SFEFZHPLT
DTV ETH 5.

3. Bromocriptine iZx}§ % Kot

OHP B 23 fflon ) & TREMAERID 4 Fil& B < 19 Flic
Bromocriptine 5 mg/day # 3 »*H %5 L, B&IiE
F7E (5 BER, wEFEORIERAESIC L SR
tik 3) 2BRS L7z 12 Bk 8 B (66.7 %) (< HLhE
i EoPEIl #3272 (Table2). ZDPFRITHIK
TERE 55, PCO ® 3HITH»72, —F, OHP &t
FE26 o5 H FIEER 8 K4 K< 18 Fld 5 H 10 {7
I1Z Bromocriptine 5 mg/day # 3 2> Hf#%5- L, B
VRER 6 51 (5 HRIERMIRIC X 2 IRAH L 4 5
2R < 450 361 (75.0 %) (2 HEIN 2 8@ 7z (Table
3).

IRMA#: % fiv 7: TRHEA fi a8k & OHPO#RES

Teble. 2 OHPIZ 4517 % Bromocriptinet= AT O

AfrfE2sE 35%2%

‘ hypothalamic PCO total
Bromocriptine e . ‘
I R . i
Bromocriptine = 1 1
L N j
| i
total ‘ 3 4 | 12

T

OHPS&EAEEIZ 3515 5 BromocriptinelZ X 3 2 X,

Ll

“able3

| hypothalamic ‘ PCO | total
v Bl‘qmogriptir}c Y | .
B e - 1 | 3
Bromocriptine \ ‘
I i % \ L |
4

total | 3 1

¥ 7z, Bromocriptine % % 5- L 72 OHP 12 f5] &
OHP EE2#8¥ 4 BIoHEIN % SR 7 R EE L BEIND RS
LT 72 IERDEEL 1250 T TRH B fralBRic &
% peak PRL fifi % H#Z L T & 72%%, OHP BEDRIGEE
195+4 - ng/ml (mean+1S.D.), JERoHE 168+15
ng/ml(mean+1S.D.), OHP (g2 BN KSR 127+
6ng/ml (mean+1S.D.), ko #E127+6 ng/ml
(mean+1S.D.) & OHP B TH T RILEE I &\ #HE
FR6ND DD, WL 12 Bromocriptine (24t
FTARRMICEAEEZEIED LN 72 (Fig. 4).
T7cbbH TRH BFHRBROKISEIC LD, Hid-T
Bromocriptine 252 & ) R HET L 13T
EWZ EAURME R L.

z B

UL, PRL DA% 53 LH, FSH DHIZEIZHE T
ek L DL Tv5 NIH Z4#5 % 72 RIA
2 PLiREICfH ) WHO 245 % v 72 immunor-
adiometric assay (IRMA) A EREL>TET
W5h, MEELIEEROEBRE & LIZ, TOUEMR
LA L RIA 2 PUEREICHAEMEZ R, A RO
TR A LD PRL O3/ IE ¥ (3 16 ng/
ml K TH -7, SHIRROIHE L —FH L TWwaY,

F o HIMERRIRE I — @ o PRLAKEEZRL, £
IS T 2 PRI0PEEFE 2R E L2 e & PRL 1L
5t (occulted hyperprolactinemia: OHP) & FELK,
% PRL Iifig (hyperprolactinemia: HP) & & $iZ
FHINTBY, 2L 0HEH»H 5, OHP 3K
FMERR B L1 PRL DR INA2WT OO T L 70 575,
SRR BTl PRL 0 H NZE )% §l
ETHILI3NEMETH D700, HrOBAMRRIZL



2% 4H1H

D2WT 52— RICITEbNT WS, ZOFT
3 TRH (Thyrotropin-Releasing Hormone) £ fif
HKERZAC WL, OHP 2B IcERTHh LI &
PEHEINTWAEY, L L, FORM4EII RIS
IngbEbThY, 4R WHORRESZ HWT
IRMA 0 A I2fEv: OHP DR HEii % 3 E L
T A1z, 7R, TRH 250 pg #EE M 15 5HE
7% 140 ng/ml LI_E %2R $EERIZ OHP & %€ LiG7e.
%72, 100~139 ng/ml (2 & 2 5EFIE OHP BE2hE &
L, OHP (c#§" 2 iBW % 41T - 72, HRORBRSE, HEAR
E% EF & T 5 8 249 Fih OHP 13 23 $1(9.4 %)
BB 5, HP3SH (14.1%) &0 bR EE %
T By

PRL #5857 il T # B & OHP B, OHP kRt
L DB TIIMATHICIIAREZADHY, T
IFIEHEEE OHP L %2 B ATREN A TE A L1525 T HE
HERLTWS, L2L, HSIZIEEF & OHP flo
HBESWMEIR A —x—F v 7 LT LW, BEEfED
RECE > THBERERNT L LIEITELWELT
BN, ABEGEZES L TOMFIILETDH 5.

& PRL £ 2413 % dopamine agonist T® %
Bromocriptine (Parlodel) D& FE (%N Z £ T
H»55,0HP icxi LToOAMMELEE (HmESINT
WA, AEDFESHICB T H OHP BT 66.7 %,
OHPEE2EET 75.0 B & BiF ¥ 2R L 72, £
72, Bromocriptine 2t 3 % Rnt: b & F 30 & 8%
% PRL o peak fli % ik L TA7z2%, OHP #¥,

PRL
ng/mé
200 mean+SD
[ ER®
OHP REE B¢
OHP ¥
150

100; I /

18

é * P<0.05

peak
Fig. 3 &#£2$513 2 PRL 0 #BESHME & peak il

ik fth

(373) 133

OHP (et LICHBICARELEADB LI 72,
7L TRH BEMRBROSEIC LD, Aid-T
Bromocriptine 23 #h» & 5 »EHEMHET A LI T
%7/ 72, PRL (3 heterogeneity 7" f#4E L, iE4F
ZDHEEEIZ DV TOREHA ST 5559,
AL ESRLICARERRD L2,
TRH & #7125 $ 5 PRL @ heterogeneity DAHE
7% Bromocriptine IZxF 3 2 RISPEDHHE & L TH
T B0 LitZk\n,

® =

1. E¥XAREAMELORS T4 T 36 BIHL
T TRH 250 ug BfialBR % 177\, IRMA EIC L 5
M7 PRL QIE 24T WL F &R 21572,

1) PRL FEBE5-WMEIZ 16 ng/ml KT - 72,

2) Hifik 15 53l mean+2 S.D.C 139 ng/ml,
mean+1S.D.T100ng/ml TH-7z, LI ELD 140
ng/ml Ll % OHP, 100~139 ng/ml % OHP g2 &
L2z

2. it WrikdE s 2 LRGSR ICE
T2 OHP o#at2477% » 72, 72, OHP i2x§ 5%
Bromocriptine ? S HEIZ DT L IRET L 72,

1) OHP (F 249 s 23 % (9.2 %) 12D L,
OHP EE28EI1Z2 26 7] (10.4 %) IS BTz,

2) OHP» 5 & FEMAEE % K 1+ £, Bromo-
criptine DI 53IEFEICHEMTH -7z (HEIIFE 66.7
%). 72, OHPEBEZFICBWT L THEREM 2RI
BEFICENTHLEELILNS,

3) OHP & X (* OHP £ B 1 xf 7 % Bromo-
criptine DA% TRH B RBR DR 5 HHi

N:S.
PRL
ng/ml V///} response to Br.
200 [ no response to Br.
L me

100 7 J;‘

OHP 2 OHP gEs28%
(N=12) (N=14)

Fig. 4 Bromocriptine (23 2 K)otk & peak PRL
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ICHHET 52 L3 TE Ld oz,
ARXOEE 35 34 [1] H AL L4 2 F ik
e GBI CBLTRELL,

1)

2)

w
~
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7)

8)

9)
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HEHW . 7077 5 MEOER, & L1, 319
845, 1989

Sassin, J. F.,, Frantz, A. G., Weitzman, E. D,
Kapen, S.: Human prolactin 24hr pattern with
increased release during sleep, Scienece, 117:
1205, 1972

Sassin, J. F.,, Frantz, A. G., Kapen, S., Witzman,
E. D.: The noctual rise in human prolactin is
dependent on sleep, J. Clin. Endocrinol. Metab.,
37: 436, 1973

Ben-Devid, M., Schenker, ]J. G.: Transient
hyperprolactinemia: a correctable cause of
idiopathic female infertility, J. Clin. Endo-
crinol. Metab., 57: 442, 1983

H EZ, RM R, REFEW I BEES T oS
7 F L MUAE, FE&4E, 37 11145, 1988

A=, LHEZA, ERmEAES, SHER, %
MATH, SHEN F £ BEMEE pro-
lactin MAE D ZWrik & LT TRH KU metoclo-
pramide 877 R b DEFE, HPMLEE, 63853,
1987

ZHEE, WHTRW, MEFL: 570527+
CIAEICXT T B RV S RRENBGENE 2 H, &
&, 38 1531, 1989

Bl 3 2 : & b Prolactin (PRL) & Hetero-
geneity (B ¥ 2 0F%%, HWNSEE, 57 1 1622, 1981
NHEEA, KEFRZE AorD, HILES, K
BB\, WA 2, B Prolactin @ Molec-
ular Heterogeneity # & UF Biological Activity
& I T AP B hE, L' L BRI, 35: 15,
1987

IRMAZ % i\ 2 TRHE fifik B £ OHPOREF

A2t 35%2%

The TRH test using
the IRMA method and
occulted hyperprolactinemia

Satoshi Itoh, Yuka Toyonari,
Chikayoshi Okabe, Hiroyuki Takeuchi,
Masaru Fukuda and Michio Takada

Department of Obstetrics and Gynecology,
School of Medicine,
Juntendo University,
Tokyo 113, Japan

A 250ug TRH test was performed on 36 volun-
teers with normal menstrual cycles, and prolactin
(PRL) was measured by the IRMA method using
MRC 81/541 as the standard. The results indicated
that 1) the normal basic secretion level of PRL was
under 16ng/ml, and 2) the diagnostic criteria for
occulted hyperprolactinemia (OHP) are a normal
basic secretion level and a 15-minute value of at
least 140ng/ml. Cases in the 100-139ng/ml range
were suspected OHP cases. Based on these diagnos-
tic criteria, 249 outpatients complaining mainly of
menstrual and ovulatory disorders in the Endo-
crinological Clinic were studied. The response of
Bromocriptine to OHP was also examined. 1) OHP
was confirmed in 23 out of 249 cases (9.29) and
OHP was suspected in 26 cases (10.4%). 2)If the
pituitary type of OHP was excluded, administra-
tion of Bromocriptine was very effective (ovulation
rate: 66.7%). In the suspected OHP group, Bromo-
criptine was also very effective if the pituitary type
cases were excluded. 3) The efficacy of Bromo-
criptine against OHP and suspected OHP could not
be inferred beforehand from the results of the TRH
test.

(A4 1989 4F 10 H 3 HE#48)
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ENDOTHELIN-1: AN INCREASE IN
MATERNAL PLASMA CONCENTRATION DURING
LABOR PAIN OR ON DELIVERY AND THE EXISTENCE
OF A LARGE AMOUNT IN AMNIOTIC FLUID

Satoshi USUKI, Akinori OKI, Yoshihito ICHIKAWA,
Sayuri KUBOTA, Masato OKANE and Hirokazu IWASAKI

Department of Obstetrics and Gynecology,
Institute of Clinical Medicine,
University of Tsukuba, Ibaraki 305, Japan
(Director: Prof. H. Iwasaki)

Abstract: The concentration of endothelin-1 (ET-1) in plasma and amniotic fluid from normal
pregnant women was determined by a sensitive sandwich-enzyme immunoassay system, establi-
shed recently. The plasma ET-1 level increased gradually during normal pregnancy as the
pregnancy advanced, the levels (0.39+0.13 pmol/], n=42)being significantly (p<0.05) higher after
29 weeks of gestation than those (0.33+0.08 pmol/l, n=28) before 28 weeks of gestation. The
plasma ET-1 level during labor pain was significantly higher (0.59+0.18 pmol/l, n=10) compared
with that (0.39+0.13 pmol/l, n=42) in the third trimester of pregnancy without labor pain (p<
0.02). Moreover, a high level of ET-1 (17.38+6.43 pmol/l, n=18) was detected in amniotic fluid on
term delivery. The ET-1 level in amniotic fluid was significantly higher than those in maternal
and umbilical cord plasma (p<0.001 and p<0.001, respectively). After delivery the maternal ET-1
level decreased gradually and 2 day postpartum ET-1 levels reached the normal non-pregnant
level.

These results suggest that ET-1 may play an important role in uterine contraction and also
participate in labor.

(Jpn. J. Fertil. Steril., 35 (2), 375-382, 1990)

Introduction

Endothelin (ET), which was isolated from con-
ditioned culture medium of porcine aortic endoth-
elial cells, exhibits strong vasoconstricting
activity, being at least 1 or two orders of
magnitude more potent than other
vasoconstrictors”, such as angiotension II?,
vasopressin®, neuropeptide Y¥, Bay K 86449,
histamine®, acetylcholine®, or prostaglandin F,,%.
Amino-acid sequences of human and porcine ET-1

are an identical peptide®. It has become evident
that this peptide causes a potent long-lasting
vasoconstriction and pressor response®”®, and
exerts positive inotropic and chronotropic actions
on the myocardium®!?. In addition, ET releases
eicosanoids from the lung'” and stimulates the
release of neurotransmitters in the spinal cord!?.
These observations suggest its important role in
the physiological function of various systems.
Recently, the three isopeptides of human ET have
been identified by screening a genomic deoxyr-
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Proteolytic cleavages

Endopeptidase (s)

Big endothelin
(38 amino acid residues )

- Endothelin-converting enzyme
Mature endothelin (21 amino acid residues )

Endothelin- 1

Endothelin-2

Endothelin-3

Structures of preproendothelin and mature endothelin. Structure of big ET-1 cDNA,

but not big ET-2 and -3, is analysed at present (human big ET-1, Cys-Ser-Cys-Ser-Ser-

Leu-Met-Asp-Lys~G1u-Cs;s-Val-Tyr-Phe-ijs-His-Leu-Asp-lle-lle-Trp»Val-Asn-Thr-Pro-
Glu-His-Val-Val-Pro-Tyr-Gly-Leu-Gly-Ser-Pro-Arg-Ser; porcine big ET-1, Cys-Ser-

C)'/S—Ser-Ser-Leu«Met-A.sp-Lys-Glu-Cis—Va]-Tyr-Phe-C)'/s-His-.Leu-Asp-lle-lle-Trp-Val-
Asn-Thr-Pro-Glu-His-Ile-Val-Pro-Try-Gly-Leu-Gly-Ser-Pro-Ser-Arg-Ser). The small
closed circles indicate different amino acids.

ibonucleic acid (DNA) library and named ET-1
(the ‘classical’ ET), ET-2 and ET-3'® (Fig. 1), and
ET-1 (1-21) is the most active form'¥. However,
the physiological significance is still poorly under-
stood. Recently, we first established a sensitive
enzyme immunoassay (EIA) for human ET'.
This method will enable us to study on its roles in
various physiological systems via determination
of the ET concentration.

The present study was performed to determine
the concentration of immunoreactive ET-1 in
maternal blood during normal gestation, labor
and the postpartum period, and in amniotic fluid
and umbilical cord blood on delivery. Furthermor-
e, we compared their mutual relationships. The
relationship between these parameters and fetal

sex, birth weight and placentae were also
analysed.

Materials and Methods

Antibodies for sandwich-enzyme immunoassay. A
monoclonal antibody, AWETN40 (IgGl, )*®, was
derived from the fusion product of mouse
myeloma cells and splenocytes of mice immunized
with synthetic ET. The neutralizing activity'® of
AwWENT40 was assessed using helical strips of
coronary arteries from porcine hearts, and it was
found that the response to ET decreased to 8.3%
after preincubation of ET with AWETN40, wher-
eas it did not change on preincubation with
subclass-matched control antibody 2AAP68-37
(IgGl, ). Anti-ET-BSA (bovine serum albumin)
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antiserum!® from a rabbit immunized with
synthetic carboxyl-terminal heptapeptide
ET (5,1, was purified on an Arg -ET s_,,,-coupled
Sepharose 4B column (CNBr-activated Sepharose
4B; Pharmacia, Uppsala, Sweden). The Fab’ frag-
ment was coupled with maleimidated horseradish
peroxidase (HRP)'®.

Samples. Amniotic fluid was collected from eight-
een pregnant women at term transvaginally, five
with premature rupturing of the membranes, six
preterm delivery women and five women, by
amniocentesis, at the 32nd gestational week.
Umbilical cord arterial and venous blood was
obtained from eight fetuses at the time of deliver-
y. Maternal venous blood was also obtained dur-
ing gestation, labor and the post-partum period. In
addition, serial blood samples were collected from
five pregnant and puerperal women. Blood was
collected from forty-six normal non-pregnant
female volunteers (mean age, 27 years; 21 to 39
years), as a control. All the samples were in-
dividually collected in vacuum tubes containing
aprotinin (Bayer, Leverkusen, West Germany), at
the final concentration of 300 KIE (Kal-
lidinogenase Inaktivator-Einheiten)/ml, and 2
mg/ml of ethylenediaminetetraacetic acid
(EDTA), and then kept at 4°C. The samples were

g
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2 0.0 vﬂ
<
0.001 L— | s .

0 TR SO T S T =

Endothelin ( mol/well )

Fig. 2 Standard curve for endothelin-1 in the
sandwich-enzyme immunoassay (EIA).
Affinity-purified anti-carboxyl-terminal-
endothelin (15-21) antibodies (Fab’) were con-
jugated with HRP and then a sandwich-EIA
for endothelin-1 was established using
AwENT40 (IgGl,x) as an immobilized
antibody, as described under Materials and
Methods. A492 denotes the absorbance at 492
nm.
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centrifuged at 1,000 Xg for 10 minutes at 4°C im-
mediately and a 1 ml aliquot of each supernatant
was stored at —80°C until the ET-1 assay. ET was
extracted from samples by passing them through
Sep-pak C-18 cartridges (Waters Assoc., Massa-
chusetts, U.S.A.)'”. The samples were acidified
with acetic acid to pH 3, loaded into the cartrid-
ges, washed with distilled water, eluted with 86%
alcohol containing 4% acetic acid and then dried
up. The extracts were dissolved in 250 u1 of buffer
E and then subjected to the sandwich-EIA report-
ed by Suzuki et al.'®. When ET-1 was added to
human plasma, at a final concentration of 24
pmol/l, the recovery ratio was 90.0+2.9%.

Sandwich-enzyme immunoassay. Twenty ug/ml
(100 g!1) of AWETN40 was added to each well of
AwETN40-coated microtest plates, to which was
then added 300 1 of Block Ace (Snow Brand Milk
Products Co., Tokyo, Japan) diluted 4 times with
phosphate-buffered saline (PBS). ET-1 or samples
in 100 gl of buffer E (0.02 M phosphate buffer
[PB], pH 7, containing 10% Block Ace, 0.2%
BSA, 0.4 M NaCl and 2 mM EDTA) were put into
the wells, followed by incubation at room temper-

40+

A
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\
.
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i 10 2 30 40

(minutes )

Elution site of synthetic ET-1,-2 and -3

Immunoreactive-ET (pg/tube)

Fig. 3 Reversed-phase high pressure liquid chromato-
graphy elution profiles of immunoreactive
endothelin in amniotic fluid. ET-1, -2 and -3,
indicate chemically synthesized endothelin-1,
-2 and -3, respectively; the vertical arrows
indicate the position of chemically synthesized
ET.




138 (378)

Table. 1 Immunoreactive endothelin-l in amniotic flu-
id before and after adsorption with monocl-
onal antibodies.

Immunoreactive endothelin 1

Before After adsorption After adsorption

Samples adsorption  with 2AAP68-37 with AWETN40
(pmol/1)  (pmol/1)(%) (pmol/1) (%)

1 11.2 9.8 87.5 <0.2<14

2 203 157 72 <0.2<0.7

ENDOTHELIN BEFORE, DURING AND AFTER PREGNANCY HAfE2# 35%2%

Table. 2 Endothelin-1 concentrations in maternal plas-
ma, umbilical cord plasma and amniotic flu-
id on term delivery.

Case GW MP UA uv AF

1 38 0.62 3.16 4.05 13.96
2 39 0.62 3.16 4.05 11.24
3 40 0.89 4.37 3.06 12.44
4 40 0.70 1.96 3.00 9.91
5 41 0.59 2,42 3.35 16.85

ature for 1 day. After washing with PBS, the plate
was reacted with 100 gl of anti-ET-1 (15-21)
Fab’-HRP, at a dilution of 1:400 in buffer C (0.02
M PB, pH 7, containing 0.4 M NaCl, 2 mM EDTA
and 19 BSA), at 4°C for 16 hours. After washing
with PBS, the bound enzyme activity was measur-
ed using 0-phenylenediamine as a chromogen'®.
Figure 2 shows the standard curve for ET-1 in the
sandwich-EIA. The sensitivity was 8.0 X10~"mol/
well. As 1.0 ml samples were used in this study,
the detection limit for ET-1 was 200 fmol/1. The
intra-assay (n=10) and inter-assay (n=5) varia-
tions were 11% and 13%, respectively, as judged
with a sample containing 0.8 X10~'*mol/1.0 ml of
ET-1.

High-performance liquid chromatography. The am-
niotic fluid samples, concentrated with the Sep-
pak CI8 cartridges, were eluted with 4 ml of acetic
acid/ethanol/H,0 (4:86:16), dried under a stream
of N, and then resolved with 250 ul of 60%
acetonitrile containing 0.05% trifluoroacetic acid.
The preparation was then applied to a TSK DS-80
column, eluted and dried. Each fraction was lyo-
philized and assayed for ET. The immunoreactive
ET-1 contents were calculated as to the original
volume (Fig. 3). The same data were obtained for
plasma. Therefore, the assaying for ET in this
study was specific for ET-1.

Adsorption study. In the adsorption study on ET-1
in amniotic fluid, the extracts in buffer E were
treated at 4°C for 30 minutes with 25 xg of im-
mobilized antibody AWETN40 or 2AAP68-37 (1.5
mg of each antibody was coupled to 1 g of CNBr-
activated Sepharose 4B). After the mixtures had
been centrifuged twice at 1,500 X g for 10 minutes,
the supernatants were subjected to the assay.
ET-1 in amniotic fluid was adsorbed with mono-

Plasma endothelin concentrations in these subjects during
pregnancy and on the postpartum day are shown in
Figure 6. GW, gestational week at delivery; MP, mater-
nal plasma; UA, umbilical cord arterial plasma; UV,
umbilical cord venous plasma; AF, amniotic fluid. Ea-
ch value is expressed as pmol/l.

clonal antibody AWENT40 (<0.2 pmol/l) almost
completely. On the contrary, the control subclass-
matched antibody 2AAP68-37 reduced the ET-1
activity by the most 23% (Table 1). It was
previously reported that ET-1 in plasma is also
adsorbed with this antibody'®. The assay thus
seems specific for ET-1.

Statistics. Student’s t-test was used for statistical
analysis and a p value of less than 0.05 was taken
as a significant difference.

Results

ET-1 levels during pregnancy, labor and the post-
partum day

Figure 4 shows that the ET-1 levels in maternal
venous plasma during gestation and the postpar-
tum period were 0.33+0.08 pmol/l (mean+SD,
n=28) in the first and second trimester of
pregnancy, 0.39+0.13 pmol/l (n=42) in the third
trimester without labor pain, with labor that was
0.59+0.18 pmol/l (n=10) at term and 0.39+0.09
pmol/l (n=8) on the first and fifth postpartum
day, respectively. The value in the third trimester
with labor pain was significantly (p<0.01) higher
than that at each trimester of pregnancy without
labor pain or on the postpartum day (Fig. 4). The
level in normal non-pregnant woman’s plasma
was 0.37+0.07 pmol/l (n=46) (Fig. 5). This level
was higher compared with that in the first and
second trimester of pregnancy (Fig. 4), however,
significantly (p<0.001) lower compared with the
level of normal adult male plasma (0.63+0.03



PR 2#FE4H1H
1.0
S
N
kS
£
£ ,
© 0.5
5 _ g
] = 2 y
g £ & 3 B
8 = B .
= ; " " g
0 L 0 e e e e e e T T
4 8 1216 20 24 28 32 36 4042 02 4 610230
Non pregnant Duration of pregnancy in weeks Post partum days
subjects Pregnant subjects Post partum subjects
Fig. 4 Changes in the level of immunoreactive
endothelin-1 in maternal blood during gesta-
tion, labor and on the post-partum day. Each
sample was subjected to endothelin-1 measure-
ment, as described in the text. Horizontal bars
indicate the mean levels.
1.5¢
E ° '
e
ob - @ . e =
£ 1.0t . .
£ L b 2 ° i
E ] o
46 . . . * °s
5 .
= .
[} . .
g 0.5} .
n)
B
o
U P TS T R T W A T Ay
1 10 20 28
Days of menstruation
Fig. 5 Changes in the level of plasma immunor-

eactive endothelin-1 during the menstrual
cycle. The ET-1 level during the luteal phase
(0.3940.09 pmol/l, n=18) tended to increase
compared with those during the follicular
phase (0.35+0.05, n=18) or menstruation
(0.374£0.07, n=10), being not significantly dif-
ferent from each other.
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Fig. 6 Serial plasma endothelin-1 concentrations in 5
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Fig. 7 Mean levels of immunoreactive endothelin-1

in maternal and umbilical cord plasma, and
amniotic fluid on normal term delivery. Figure
shows the log-transformed data. MP, maternal
plasma (n=9); UA, umbilical cord arterial
plasma (n=8); UV, umbilical cord venous
plasma (n=8); AF, amniotic fluid (n=18).
Each sample was subjected to endothelin-1
measurement, as described in the text.

*, p<<0.01 ;**, p<0.001 ; NS, not significant.
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pmol/l, n=24)'® by the same assaying system.
There are similarities with those in the serial
measurements of plasma ET-1 concentration in
five women (Fig. 6 and Table 2).
ET-1 levels in amniotic fluid and plasma on
delivery

Figure 7 shows that the ET-1 level in amniotic
fluid at normal term delivery was 17.38+6.43
pmol/l (n=18), and that in the case of premature
rupturing of the membranes at term 13+0.05
pmol/l (n=5). The ET-1 level in amniotic fluid in
the case of preterm delivery was 23.51+0.81
pmol/l (n=6) and 21+1.51 pmol/l (n=5) in the
women who underwent amniocentesis preterm.
The ET-1 level in the plasma of umbilical cord
arterial and venous blood, and maternal venous
blood at labor were 2.76+1.36 pmol/l (n=8),
3.46+0.67 pmol/l (n=8) and 0.61+0.13 pmol/l (n=
9), respectively. There are similarities with those
in the serial measurements of ET-1 concentra-
tions in five women throughout pregnancy and on
the pospartum (Fig. 6). The ET-1 concentration in
the amniotic fluid did not show appreciably cor-
relation with fetal sex, birth weight or placental
weight (data not shown).

Discussion

The level of ET-1 in the amniotic fluid (17.38
6.43 pmol/l) on normal term delivery was
significantly higher than in any other body fluids,
e. g., maternal plasma throughout pregnancy and
on the postpartum day, and umbilical cord arter-
ial and venous plasma. Furthermore, the um-
bilical cord plasma ET-1 level was also
significantly higher than in maternal plasma. This
suggests that the origin of ET-1 in amniotic fluid
is the fetus, placenta or membranes (amnion,
chorion and decidua). The immunoreactive ET-1
in the amnion was recovered in the same
fraction?, as the intact ET-1 on reversed-phase
high pressure liquid chromatography, and was
measured by means of the radioimmunoassay, its
concentration being 463 fmol/g tissue (manuscript
in preparation). This value was extremely high in
comparison with those in the blood and the am-
niotic fluid. Using an immunohistochemical
procedure, ET-1 was also detected in amniotic
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epithelial cells (manuscript in preparation). Furth-
ermore, Cultured chorionic cells secrete ET,
mainly ET-1, or big ET-1 (manuscript in prepara-
tion.) In addition, Itoh et al.® isolated ET-1 cDNA
from a human placenta ¢cDNA library. These
results strongly suggest that ET-1 in amniotic
fluid is generated largely from the amnion and/or
placenta. The circulating ET-1 during pregnancy
might originate partly in the uterus. Nevertheless,
it is also possible that tissues other than those in
the uterus are related to at least the circulating
ET-1 for which further invesfigation is needed to
elucidate.

Recently, Uchida et al.!® reported that ET
produces the contraction of non-vascular smooth
muscles, e. g. the guinea-pig tracheal muscle, as
well as a vasoconstrictor effect. Likewise, ET-1
also causes potent contractions of the rat myo-
metrium, in a dose-dependent manner, the half
effective concentration being 4.9+0.12 nmol/l
(data not shown). Furthermore, Kozuka et al.?”
reported that ET induces rhythmic contractions
of isolated rat uterus via calcium channels in a
very similar way to those induced by oxytocin.
The results indicate that ET-1 might be one of the
most potent uterine constrictors.

In this study, the ET-1 concentration in the
maternal plasma during pregnancy with labor
pain or on delivery was significantly increased,
when compared with that in maternal plasma
during pregnancy without labor and during the
puerperal period. If the increase in maternal ET-1
reflects the production of ET-1 within the amnion
or placenta, an increase in the intrauterine ET-1
concentration may cause uterine contraction dir-
ectly or indirectly through the release many
contractile substances, e. g., prostaglandins, syn-
thesized in the amnion, as Antunes et al.'" report-
ed that ET released eicosanoids. Therefore, it
appears likely that ET-1 is closely involved in
events related to a physiological process of labor.

The ET-1 concentration in the amniotic fluid on
preterm delivery due to premature rupturing of
the membrane or obtained by amniocentesis was
not significantly different from that on term
delivery, but was significantly higher than that in
maternal blood. This implies that ET-1 could
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remain in the amniotic fluid from earlier in the
pregnancy. Since ET has been shown to acceler-
ate the proliferation of cells, which is associated
with increases in Ca?* influx, expression of proto-
oncogenes and deoxyribonucleic acid synthesis??,
this implication suggests that ET-1 might also
play an important role in fetal development.
However, the physiological significance of this
effect on fetal environment and the onset of labor
has yet to be elucidated.

In the present study, using a novel assay method
for immunoreactive ET-1, we determined the
ET-1 concentrations in maternal blood, amniotic
fluid and fetal blood, and the results suggested the
possibility that this peptide may be produced in
large quantities, presumably in the amnion or
placenta, and may play an important role in
events related to labor or uterine contraction, and
further to fetal environment. These possibilities
highlight the need to explore the role that ET-1
plays during pregnancy. The physiological
significance of the action of ET-1 during pregnan-
cy is very intriguing with regard to not only the
basic medical viewpoint but also from clinical
aspects. The results of a study on the mechanism
underlying the ET action may lead to a better
understanding of the physiology and pathology
during pregnancy.
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EGF O#HARIC BIZSER 2 M2 72502, 2 $ila TRAEDEIE (2-cell block’) #i5 2 3 ICR =
TRz HENZREE B W EOMEERET L2,
(1) $ZHE1% 6 KETIC EGF # 2 ng/ml VL EsEs~imin L 72354, EGF (38 & 2 2 BB a~ o 45 %
2 L (2 ng/ml : 20/60, 33.3 %, 4ng/ml:12/57, 21.1%, 10 ng/ml : 4/28, 14.3 %, 20 ng/ml :
5/26, 19.2 %) % D#hFIT 2-cell block’ IZfEkA % & N Tv» 3 EDTA HinsEi (100 xM/ml) 1=
L BRAEE (22/71, 31.0%) &, BEEDLWETH 72 (P>0.05).
(2) #X¥E% 6 BERIC EGF (2ng/ml) # RN L 72858 b B < IRARF A~ %A 2 %3 L (12/30,
40.0 %), 24 K¢ (10/29, 34.5%), 48 B¢l (0/30.0 %) & #DMBEIFEF T 2EmzE R L7z,
Vb L ), EGF 2N Z4HKk~ 7 RIRD A, BEMICERLTWAI LML L% -

7z,

(Jpn. J. Fertil. Steril., 35 (2), 383-387, 1990)

#w E

Epidermal Growth Factor (EGF) (3, =™ X%
TR E DI IR <78 4 FHaRER T T
»H BV, FE EGF AR E T, EELHEE
ZRICLTWBIEDIREINTWED, LiL, £
DYBARIC A § BIERISHA S 2 T3 % v, —%F, W
FLEHIR o in vitro ¥53 T3, stage specific 7 IR 54
DFIEDSB I DY, 27 AEDIEFEIZE T D, I0F
TREED RFKIC L - T2 MBI TRED L B
% (2-cell block’) Z &4, B LUrEHL~D EDTA
DEIT &N 4 fHlBH~OREI®EI R, ikl
NDFENTFRICL B ESPMLNT W B H, »
FREZDRERIZHALPITENT W0,

% 2 TAMETIE, EGF @ ‘2-cell block’ i2xf 3 2

W%, FIERICAT > 72 EDTA ORh5 & igat L7z,
MHELUHE

FERITIZ 2T Jel | ICR et~ 2 & w7z, &5k
ZHREITEH S D F S - TIT 72, I1F12 PMSG
B & HCG % 5iu/0.1 ml % 48 Bef k& THREN I
ESH LT, BRI i L 22K Bt~ 7 R DI
fERE A &, HCG 4144 15— 16 BT ICHRELL 72,
WFIConTIE, Rt~ 2ORE FREE LD
RICL, ZHEESRD-D 2T LA v %2~
— &I 2ET 0.4ml o TYH R~ ks 7
RED IS0 T/ul 12 XI5, My a2 L0k
DIENZRERIT 72, DT, ¥EWES5 — TR
52 BAD KRS 5290 F %, Whitten’s £
WO RE L2, 3K14 120 BRI 3 CRE L7, DILE
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Table. 1 Effect of EGF concentration on the development of ICR mouse embryos fertilized in vitro

a2k~ 7 RAIRDRAEICE LIZTTEGFORR

HA

EoiE 3BE2Y

concentrations No.of ‘7 No.of f:mbryos developed to : - }
of EGF embryos 2cell 4cell blastocyst
in media cultured 24hr (%) 48hr (%) 120hr (%)
ng/ml 20 2% 22 (84.6) 15 (57.7) # 5 (19.2) %
10 28 2 (92.9) 13 (46.4) £ 4 (14.3) %
T 4 a7 4 (719 | 26 45.6) % 12 @L.D# |
R 2 60 55 (91.7) s wenE | 20 G3E |
1 55 38 (69.1) 16 (29.1) * e
pg/ml 400 28 20 (71.4) | 13 46.4)% 1 ( (3.6) %
40 33 25 (75.8) 9 (273 % 3 ((9.1) % *
i 20 62 47 (75.8) 25 (40.3)% | 10 (16.1) & * %
2 | 58 a7 81.0) | 7T aznx | 0 (0)x
EDTA (2Na) 71 50 (83.1) | 39 (G498 | 2 GLOE
control 135 109 (80.7) | 30 (22.2) 3 2.2

Marked values are
Marked values are

EGF was added at 6 hours after insemination.

significantly different from the control values.(£ p<0.01,£% p- 0.05)
significantly different from the values with EDTA.(* p<0.01,% % p

0.05)

Table. 2 Effect of 2ng/ml EGF added at different time after insemination on the development of ICR mouse
embryos fertilised in vitro
B Time of No.of Nioi.of embryos developed to :
EGF embryos  ocell 4cell blastocyst
addition (hr) cultured 24hr (%) 48hr (%) 120hr (%)
0 ' 89 O 66(74.2) % 28(31.5) *4## 5(5.6) *##
6 30 29(96.7) 20(66.7) % 12(40.0) #

o 7 29 27(93.1) 16(55.2) %k 10(34.5) #
s 30 30(100.0) % # | 14(46.7) %% 0(0) %
[ ) [— . | - | i
| EDTA (2Na) | 37 36(97.3) NGLDE | 15405 % |
.~ control 3 130(88.2) 38.8) | oo

Marked values are significantly different from the control values.(%# p~0.01,#% p- 0.05)
Marked values are significantly different from the values with EDTA.(* p

EDTA was added at 6 hours after insemination.

DEEHE(L, 37C, 5% CO, 95 BERATETITH L,
VD&MD T T, (DEMIRED EGF %1544 6
e o> Whitten’s S5HbICTRIN L, #4514 48 BERTIC

T % 4cell B & ORI, Q)T MIBEEHADOAHRIC X
% ‘2-cell block’ I25-2 38 IZ OV THGET L7,

LI ko4 Tz, Whitten’s 3 1 ml %729 0.05 ml
@ EDTA Wi MEE (BB 100 M) &, FED

B KRB SR Z Bz,

EDTA (21 #i & % A v», EGF (3 Collabor-

(1)

0.01,% % p

T

0.05)

ative Reserch #t#! (CR-Epidermal Growth Factor,
culture grade) #fHEH L7z,
RAERDHFHLEIZ, TNT 22 REICL DIT-7C.

EGF g Cx 3 2% (B 1)
ICR i3k HE % B\~ 2 pg-20 ng/ml » EGF £ i<

DWTHRET L7c#ERIE, Tablel [S/RT#E) TH 5,

PR 24 RERIC B 1) 2 2 Mg~ FA L, EGF O



P 2H4H1H

2pg, 20pg, 40pg, 400pg, 1ng, 2ng, 4ng, 10
ng, 20ng DENEFNICHK LT, 81.0%, 75.8 %,
75.8%, 71.4%, 69.1%, 91.7%, 71.9%, 92.9
%, 84.6 %T, EDTA RUKBOZn 24 83.1%
BIUB.T%EDMICAEZRZRD LN LI T2
(P>0.05).

NG 48 e I 4 MARIHICRAE L 2R 0 #1413,
20 pg, 400pg, 2ng, 4ng, 10ng, 20ng TZNF
140.3%, 46.4 %, 49.7 %, 45.6 %, 46.4 %, 57.7
% & EDTA (54.9 %) 1oxt L THBEED % Wil (P>
0.05) THY, BEDOEIMIZE-> TRAERIZME
ChpffmzEmRLL, —7, 2pg, 40pg, 1ng Ti3,
FNEN12.1%, 27.3%, 29.1 % T EDTA Iz ki
LTHOLPITRS, X8 (22.2%) LABENL W
il (P>0.05) TH Y, BEDETISME- TRAESRY
AR H -7z, FRETR 120 BERIC BT 2 IR
fa~DRERIZ, 2ng/ml LI EDEETE <, EDTA
EHBLTHERZED T WE (P>0.05) TH-72. L
/7L 1ng/ml LLFTI3, 20 pg TRREFTFHR LY &
720D, lIAR L FEEL L -72(P>0.05).
Ll ED#ERD &, ICR J1-FHRKE Tl3RE#i~» EGF
WS & - T, 4 RHLBE~ORERIED LI
5 Mmoo, ZDMEIT 2ng/ml LI ETEDTA
LRIFEDHFEERL 72,

(2) EGF O@mEFtHIc A 3 2 528 (58 2)

ICR HIRAR 2 FiVy, BEXEREZ Ohr & LT, 0, 6,
24, 48 hr D ZBFIAIZ, 2 ng/ml @ EGF 270 L 7282
EHER % Table 2 IR L7z,

RKERE (Ohr) K DEML7Z2b DI, Kk 24 B
FICBITS 2cell ~NDAETIZT4.2 % &, KR (88.2
%) LIZBFREN LI LDN(P>0.05), EDTA
(97.3%) X D IZEBITEL, WIRMIC 2K 2K %
ZEOZ, L LZENRLIEIZ, 4cell (31.5%),
blastocyst (5.6 %) & XH(ZHZ18.8%, 0%)
ENiFEr-72bnmn, EDTA (#h 720 81.1%,
40.5%) £ DHALIELP - 72,

XG4 6 BEEIC EGF 23 L 7235413, 4cell
(66.7 %), blastocyst (40.0 %) &, ML DHFL
MR T, EDTA Y HEEDZ%E (P>0.05)
Th-re.

RAE%24hr ICEGF 2 L 7245 A (3, 4cell
(55.2 %), blastocyst (34.5%) &, AL DAL
MIZBEFTH-72%%, EDTA L DHETIZ 4cell I
E L LM EEITEL, blastocyst iE L2 DI
AREZEROL o720, FEHEEmEZRL .,
48 hr 7412 2cell TH %A EGF #FmLzbnT
I3, 3{EDA (10 %) % 4cell T, 11 @A 3cell D

WA

(385) 145

FETHAE 2 51E LT 72, blastocyst ~ 34 < #4TL
o 2.

VU ED#ER% 6, EGF ORI EtEk, BT 2k
F %I 5 DTIA R Eivs 2-cell block” #i s
BiRLTC,

£ B

ARIFFEDFERD &, EGF (3/LFHIIC 43 o BARE 7
BB W THEAZEICHEKR T 227 RARDER
®KEL, BREEADOLICHENIERT 2 2 & h
R AR (AN

ENZRERREDREE TIE, RS2 Ity 28
BAFDOREIC L > TIHRBIEANDRENRL B2 Lt
HOHENTWBEY, w7 XTI, RIAAZEELTREIC Y -
TLk 2-cell block’ &A1 5 TH Y, ICR I+
HRIRICBEWTIZ 2 IBHICIZE A X2 TORDR
T80 b6T, 4HIRBLE~RET AR
IFIEF DA <, BAELTH RSB ~
RETHEITIGRITLTLE ), T LIZXE
FEHIC BT A ERERICE > T ORI N, BE
FTHEZH, 2D 2-cell block’ DIFEHIZFH & A1
SNTBLT, HBBREFOKER?2, 3DL¥EWE
DEMICENVBRRELZRE L2 DEEDDH B,

Thbbh, BESEOMERH 5. FHOBTH
SINERPOBESEIGK[TOBRESED 1/3 72
EThBI LW, ZRFOBESETIIET T THRE
DHEXVEEEZL, 5%0,, 5%C0, 3L
% N DTHEDS & ) i@ BRE % 52 5 2 £12Cu-Zu
%4 Superoxide Dismutase (SOD) (2H;#%# % fn 2. 5
Z Lz kD, 2-cell block’ R E N B L4 ARED
»hHb,

ZDEPEEFMFOMBE LTIE, ELECBEE
HBOLFDOEBEME LT LN T VB, 1977 42
Abramzuk 593, FERXREHKRD 1 iz HRK 2
10.8 kM &9 R EDTA 2 iin L72sE# TR sh
BE#EL, 10 XU LK R E TREL2Z L %2
& L7,

E 6L UT, EDTA DR E I3RS TRV B EE
PH (2.5 =500 uM) TRH S, B Ca**F L —
T#® 5 EGF Tl3hENR bk -722 £ T, Ca?t
BIUOMa*LiAoGRRA A LoFx v — MLz
EDTA O{EfI#F & L THEZ Twd, KERIZEW
T 100 xM @ EDTA FRINEEHIZ BT S5
REDEELVAD LN T WS,

EGF (353D T 3 /B 57 ), 402 I3#7 6000
TH 5™, N& b D22 il mE, Ik, 1
i, HERD L WIIHEEPICHEET LI Lo nT
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B 018D < 2 T REFLP IS SR E O EGF
(>100 ng/ml) 2&H N, TEICb EiRED EGF
DIFEDE SN T 5, F 72, MR % T3 A
HFD—2kEZ H1,5100ng DIEEE THEHLH IZTR
ME T 220 AFFEICE W T EGF »4ERIRE
THARIZEALTWA EE 5 2 &id,invivo & in
vitro DR EZ £ 2 5 L TCEELEREIH S,

EGF »{ERIZ EGF v+ 7% —2 A4 L TREI N
5. EGF v 279 —3, o TERKA1THOEERT
1,186 A7 3 /B & 7 520, HIRaEOSMAlICH 5
EGF#Aa A4 v, BEEF A 4 », RUHIIREN
FxAL D320 E0 %Y, HIREANICIT EGF
WEMICF oL v gLy 2F s v X F—XF
A4 EZFDXT—XIT L) ERRILE NS HOHRE
(CERIASTAAE T 22, 72, 2 HAEH CTRAEZFIET
BIRIZBWLTIE, 274K & b DNA A BRERTRET
» 0, 2-cell block’ 7 DNA AKREEDKRIND 72T
27enw e &8 a®, 5B LANWT T, ICR
YDk Bl E COEBELSREETH 5 RHED
-7 2 1 MR OMIRE ~, TFERA~DRENR
7% F 1 HIRED—EHE2EAT LI LICL 5T 2-cell
block’ "R EN L Z & H 5, HMERT & DB
LHER S N T 22, ROMKE I BT 2 88 HIkD
A Ye— RNADO—EH, 1 #laHEE»5 2
HIRBIAD R 12 T TIEHAL S 15 & v ) #Ri5 (1379,
AFFFRICHE W T, ZHE 6 Brfil i EGF 2@mL7z b
DD B L, 24 BEBTIRRRPMENETH»RL
N EREREE 2 AbY 5 L BIREN,

Lk &» 6, EGF OfEfERF % 2 ud, 91
s R Ic W & L7 EGF 2*EGF v+ 7% —
# 4 L, progression K7 & L T DNA AR % 5| i
L, AR EREELTWEIDTR TV EER
2% (-0

L LZehs o, BaEH5r 1/ 1200 LLEOWE 2
W L2 EETIUS, EGF ofEHIE, EDTA
LRI H2HEOERIF/A 4 > ObE %@ L TER
LTWAHREMELBETET, S%RENHELINTD
EGF v &7 8 — B LR LETH 5.

WEFRIZ LA, AIFFEZ LT, EGF 2#59RIC
BLTOEELRAZELLTWEI EHRESIN,
%72, ‘2-cell block’ DIEFFDEAICEE 2 T 1)
RN BEINEEZ LIS,

Fri s iciA, JIHEEE F LIoAREEHYY
BB IAABIE 7 & R FENFLER RN 2 AL
SFRESERT O B R ICEBE L 7.

ARk~ RRDFREREICE L IZTEGFOZRIR
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