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THE VALUE OF PROVOCATIVE LUTEINIZING HORMONE-
RELEASING HORMONE TEST AS A METHOD TO PREDICT
FERTILITY AFTER VARICOCELECTOMY

Masanori YAMAMOTO, Yosikazu TUJI, Hatsuki HIBI
and Koji MIYAKE

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

Abstract: The cause-effect relationship between varicocele and infertility has remained a matter of
controversy. Leydig cell dysfunction has been suggested as a cause of impaired spermatogenesis in
varicocele patients. We performed a prospective study on testosterone and gonadotropin levels and
luteinizing hormone response to the luteinizing hormone-releasing hormone test to clarify the plausible
role of androgen derangement in subfertility. Luteinizing hormon-releasing hormone tests were carried
out on 13 infertile men with varicocele preoperatively and 3 months postoperatively. There was
significant decrease in maximal luteinizing hormone level in luteinizing hormone-releasing hormone test
in 5 patients who became fertile. There was not significant decrease in peak response of luteinizing
hormone to luteinizing hormone-releasing hormone test in 8 patients who sustained infertility. A
correlation was found between decreased peak response of luteinizing hormone to luteinizing hormone-
releasing hormone test and pregnancy. The luteinizing hormone-releasing hormone test may be useful to
evaluate subtle Leydig cell dysfunction and to predict which men with varicoceles are likely to achieve

pregnancy after varicocele repair.

(Jpn. J. Fertil. Steril., 40 (1), 1-5,1995)

Introduction

A varicocele is an abnormal dilatation of veins
that drain the testicle. Though it is a common finding
in the general male population with an incidence of
up to 15%, it is found in approximately 1/3 of males
being evaluated for infertility, making it the most
identifiable cause for male factor infertility". We are
still unsure of the exact mechanism by which
varicoceles impair fertility, and why interrupting the
venous outflow at varicocelectomy results in
improved fertility.

Varicocele has been shown to have an affect on
seminal parameters (count, motility and morphology)?,
sperm function as determined by a sperm penetration
assay and testicular size® and histology®. Several
theories on the pathogenesis including scrotal

hyperthermia®), increased testicular blood flow®),
reflux of renal and adrenal metabolites” and
endocrine dysfunction.

Leydig cell dysfunction and subsequent pituitary
hormone abnormality may be involved in the
mechanism responsible for infertility in varicocele
patients®!19. Various endocrine characterizations
were reported in association with gonadotropin and
testosterone in both peripheral blood and
intratesticular tissue!!-!2). The hypothalamic-
pituitary-gonadal axis was examined by the
luteinizing hormone-releasing hormone (LHRH) test
to evaluate Leydig cell dysfunction!>'¥. However,
only 2 studies in which LHRH test was performed
preoperatively and postoperatively in varicocele
patients were available in the literature!319,

We performed prospectively LHRH test in 13
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varicocele patients preoperatively and 3 momths
postoperatively to attempt to correlate LH responses
to LHRH with changes in semen quality. We also
correlated these values with pregnancy rate. We
attemped to determine the significance of subtle
Leyding cell dysfunction in varicocele patients with

persistent infertility after varicocelectomy.
Materials and Methods

We studied 13 infertile patients 25 to 43 years old
with varicocele and excessive preoperative
gonadotropin responses to LHRH. Each man has
been referred for detection of cause for fertility status
because he was part of a couple which has not
conceived after more than 2 year of unprotected
intercourse. All patients underwent high
retroperitoneal ligation of the left spermatic veins.
They had normal preoperative levels of testosterone,
LH, FSH and prolactin. At least three semen
analyses were obtained from each man before the
preoperative LHRH tests. Postoperative semen
analyses and LHRH tests were performed three
months after varicocelectomy. We studied the
correlation between change the decrease in peak LH
response and change in semen quality. We also
studied correlation between change in LH response
to LHRH test and patient fertility. All patients were
followed up for 2 years to confirm pregnancy.
Statistical analysis of the LHRH test results before
and after operation in patients who became fertile or
remained infertile was performed by Wilcoxon

signed rank test. Statistical analyses for the

LH {miu/m)
80

Time (minutes)

I Before OPeration After OPeration

Fig. 1 Response of luteinizing hormon (LH) to LHRH
before and 3 months after varicocelectomy in 5
patients who achieved pregnancy

AAPIERTE 40515

correlation between the LHRH test results and semen
analyses or testosterone levels were performed by a
computer programmed linear regression curve for p
<0.05. The data were presented as mean plus or

minus standard error.
Results

Of the patients who underwent varicocelectomy 5
achieved pregnancy. There was no significant diffe-
rence in basal luteinizing hormone levels preope-
ratively (3.64+0.2mIU/ml) and postoperatively
(4.21%£2.1). There was no significant change in
follicle-stimulating hormone levels between before
and after operation. Results of LHRH tests were
subdivided into patients who obtained pregnancy (5)
and those who remained infertile (8). There was
significant decrease in high peak response of
luteinizing hormone to LHRH test in 5 patients who
became fertile at 30 minutes (Fig. 1). There was not
significant decrease in peak response of luteinizing
hormone to LHRH test in 8 patients who sustained
inferility at 30 minutes (Fig. 2). Serum testosterone
levels were normal values in all patients before
operation and did not increase significantly posto-
peratively (Table 1). Results of the semen analyses
were shown in Table 1. Sperm concentrations
increased significantly after operation in most
patients (Table 1).

Table 2 compares the changes in semen quality,
serum testosterone and decrease in peak response of
luteinizing hormone to LHRH test as prognosticator

for achieving fertility. An increase in testosterone

LH {miu/m)
60

30

Time (minutes)
Il Before Operation After Operation
Fig.2 Response of luteinizing hormone (LH) to LHRH

before and 3 months after varicocelectomy in 8
patients who remained infertile
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Table | Semen quality, serum testosterone and peak luteinizing hormone to LHRH test
Sperm Concentration Testosterone (ng/ml) Peak Luteinizing
Pt No. X 106/ml Hormone (mIU/ml)
Preope. Postop. Preope. Postop. Preope. Postop.
1 21 14 54 3.3 43.8 435
2 18 35 55 5.6 45.4 40.9
3 2 2 5.5 29 89.5 66.9
4 7 12 § 5.8 42.8 37.2
5 1 2 33 3.9 43.7 62
6 17 82 6.7 6.9 59.2 32
7 3 <+ 3.4 3.5 425 43
8 24 25 5.4 5.9 49.7 48
9 16 14 4.6 5.2 73.1 68
10 6 24 3.7 3.9 43.9 S1.5
11 26 32 54 8.3 54.9 40.1
12 40 65 8 8.1 65.2 61
13 40 58 35 4.2 53.8 50.2

Table 2 Correlation of fertility to improvement in peak luteinizing hormone, semen quality and serum testosterone

Pt. No. Fertility Improvement Improvement Improvement
in in in Peak
Semen Quality Testosterone Luteinizing
Hormone
1 Yes No No Yes
2 Yes Yes Yes Yes
3 No No No Yes
4 Yes Yes Yes Yes
5 No Yes Yes No
6 Yes Yes Yes Yes
7 No Yes Yes No
8 No Yes Yes Yes
9 No No Yes Yes
10 No Yes Yes No
11 Yes Yes Yes Yes
12 No Yes Yes Yes
13 No Yes Yes Yes

level correlated with fertility in 4 of 5 patients. The
best correlation of fertility was noted with decrease
in peak response of luteinizing hormone to LHRH
test.

Discussion

Following the last meiotic division further
spermatozoal maturation and transport requires
spermiogenesis and normal epididymal function.
Both are androgen-dependent processes. The Sertoli
cell and seminiferous tubule are bathed in a high

intratesticular testosterone milieu which is necessary

to sustain full spermatozoal maturation.

On occasion men with varicoceles are found to
have low plasma testosterone levels'®). In contrast,
some studies have described no decrease in
testosterone and gonadotropin levels in varicocele
patients'?). Varicocele ligation resulted in an
normalization of serum testosterone levels in those
whose serum testosterone was subnormal prior to
this surgical procedure. Therefore, possible Leydig
cell dysfunction exists in varicocele patients.

Intragonadal testosterone synthesis has been
explored in more detail. Bilateral testicular biopsies




4 (4) LH-RH TEST IN THE PATIENT WITH VARICOCELE

of men with varicoceles reveal that total Leydig cell
density is decreased. Further in vitro testosterone
synthesis is severely impaired compared to values
established for normal men!?. Weiss et al. found the
most dramatic decrease in Leydig cell density and in
vitro testosterone synthesis in oligozoospermic
men!8.19).

This defect in Leydig cell function is so subtle that
it can only be appreciated at the intratesticular level.
Peripheral testosterone levels were consistently
normal in all oligozoospermic men studied in Weiss
et al.'s series. Swerdloff and Walsh2% confirmed the
normality of peripheral and spermatic vein
testosterone levels in varicocele patients. In our
present study basal gonadotropin and testosterone
levels were almost normal as described by
others!720), There was significant change in basal
levels after surgery. These results do not vitiate the
importance of the concept of subtle Leydig cell
dysfunction as a pathophysiological cause of
decreased fertility in varicocele patients.

We conducted a prospective study on the
provocative LHRH stimulation test to disclose the
possible existence of deficit of androgen synthesis
and subsequent impaired spermatogenesis in
varicocele patient. Maximal luteinizing hormone
levels (obtained 30 minutes after intravenous
injection of 100 zg LHRH) were significantly
decreased 3 months after operation in the patients
who achieved pregnancy while these levels were not
significantly decreased in the patients who did not
become fertile. Hudson and associates investigated
severely oligozoospermic patients with varicocele,
and demonstrated excessive increase in luteinizing
hormone levels after LHRH administration2®. A
recent report showed a prognostic correlation
between the change in response of luteinizing
hormone to LHRH test and improvement in
fertility!%,

Based on our results and those of others, it is
conceivable that there is a subtle defect in Leydig
cell function, not demonstrable by any diminution in
peripheral serum testosterone level, but inadequate
for normal intratesticular spermatogenesis. The
implication is that the presence of the varicocele in
some way contributes to the disordered Leydig cell
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function. Ligation of the varicocele alone may
correct this defect.

In conclusion, the LHRH test may be useful to
predict the fertility potential after surgical correction
of varicocele. If deficiencies in intratesticular
testosterone biosynthesis play some pathogenetic
role in varicocele-associated infertility, enhancement
of intratesticular testosterone production after
varicocelectomy should be expected to improve
fertility.
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The Effect of Co-culture on the Development of Early Stage Embryos
for In Vitro Fertilization and Embryo Transfer
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VU AZHEINE MOMAL & T B L REDMGE SN D DS, FOREREORBOBIEIZONT
DFAZERAAT. b MMM, b b TEABH, © NIRRT S X 0y R 2 SISO b
DO 4 FE DM % LREEHINE & L Chfgeicfit L 7.

5 %CO; in air T T A 2 {NLHIIE % 96IE R EE 269 % & blastocyst™~ DI H (L, *HHREED22.9%2%F L
W NOIEEEMARET O 8 <, FEC e FINEERIIAEE TlE62.5% (P<0.01) L ERE AR L. 7
BRI 3B & F O o5 C OblastocysBE IS, & M IREEAIIL T60.9% (P<0.01), bk TF-E AN
T26.0%TH o7z, KRR IR ORI AR TR OBERTEIR, *HRED144.943.9 mmHgi2 4 L 3t
BEB TSN OEBR MR CH > 722%, & M INEARMIBEC OREFEIX129743.5 mmHg & A1
(P<001) DIETZ/R L. EWZAEINFEHEIAEZ R L 72 IR 0 S8 38 5 M O (R Zo R g 4
FRER LTy ARTRIIE 2 55363 5 &, BERRBAAA96IE M 1% Dblastocysti T 56 13 FLEE 2B D25.0% (19/76) 12

AL, (KEERMRIREET6.1% (3/49) LSBT OSSTE I & e
BELY, IEROMEORIOWFIE, ONEH CREERNBENEREIKT L CRESL LT
DEEFZOEMIMET L, &5 2@ S0 5 2 O BINRE IR T2 E S hTwa 2 &

£5, LEZLN.

(Jpn. J. Fertil. Steril., 40 (1), 6 - 13, 1995)
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v MRS SRS - IBFE A (In Vitro Fertilization and
Embryo Transfer, LA FIVF-ET &BET) DE A 4, JR%s
HWFIZL 2RO RL S, FERT - HT-5E -
FEPBAE - FEEARH % EOREE R T RAE - 16
FHEIRE £\ o 2B MR T & B ESE R A0 iG
ZUEER S L7z, BAETIE, NTAEREOY) Y AL
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BIEAETIZ R,

il
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&MHam's F-10 (GIBCO®) T37C + 5 %CO; in air [ |2
48~ T2 ORI AT o 72, S5, HEUE
FrEREO < v A 2 M % b o —2
LLTHW ., Thbb, w7 A 2 Mgt ts;
FE L, 2 MR Z Db o % LB E & Ak L
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&
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&

% t-Ham's F-104= #ll % 3t ke
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L, confluentiZ% % FT48~72
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3 HeaE b e maL L, AR
SERBRVHREEOERY
PMS/hCG THEIRFE R, 179 % T-20CIC THBURIE
EERICTHEORI Y Y
A 2 HIHBMIME 2 REE L, fffit%h, Nunc 4well Multidish
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CO; incubator (37°C * 5%CO> in air)

@co-culture
(with co-culture cells)

@control
(10%FCS +HTF)

S
I% %! medium
Nunc 4well multidish®

co-culture cells

@equilibration-co-culture
(with co-culture cells)

"

®@equilibration-control
(10%FCS + HTF)

HE5cm
1B /¥ TKE
[Ef

2 MGt L7z 4 fEEOR

X DIRFITFERE % CORNING #2178 pH-Blood gas
analyzer'? % H]\ > CilllE L 72,
7) #E L EE
T FRIENTIX, RN DIEE R X M T, 5
ERNERSEITRE T - 72,
2. HIEEEMANOEBEDR #8835 L R4 TOR
e 12 T
DREGED Y YRR % SRt & L7,
2) SEEFERT N O (REE AN A B 2 L 7o B/
BN DR E T EREY 1 > F =¥ —NOH
ALV D L) B ER L2 (K2, B
HEE). UL, A Y FaN— 5 —NOLM% G
37C « 5%COyinair& L, dishh:EE4 5 emd P -4
1 %) 1 B o clhlnd 4 2 & 12X ) dishN D3
WO SN A HE T2 v F2ax—F—D
Fefh & FERREEIC B C HTIERLL 72,
3) MEET L 7o R H
K2DZE L 4RO AER L7z, $4bb,
(DDcontrol# 1L, 10%FCS (Fetal Calf Serum) % & A 72
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HTFR A 4 > F 2= —ICEE L0 & L,
@D co-culture i 13 ILEFEM N BE Hy % 918 L 72 3 0,
& 5 [Zeontrolff 83 £ Uco-culture D55 H % fif ik L 72
FEEDOLTRELZLO%ZNZN, Bequilibration-
control#f:, (Dequilibration-co-culture®f & | 7=,

Mt L7z ABRDFEE L, 2 cell-block® [ 5-0
T HD1OIHIEE TR E L. %
B, BN GO SEGHEEO 28 CEL
=,

4) Aa LB

ik & [AkR SRR LB A 47 - 72,

3. b MIBEEMEEE FIEhO SR FORE

LB AR 138 vh Destradiol (Ez), progesteroneif [
TH—TIFTAY P—=THORIAF Y PEHWT
M5 L 72, Epidermal Growth Factor (EGF) jJ% (&
ELISA{:C, Superoxide Dismutase (SOD) ii14: (B4
) (INBTETCIED Tl L7z,

LA

1. BL2OMREDEEEFEICLD Y X 2 MK

DHEE
1) SERTEEFIARO61E I 2 Dblastocyst ™~ DI H 2 (F2 1)

SERE R BAIRO6IE ] % D blastocyst ™~ 0 36 7 2
/K. Blastocyst ¥ TIZRHE L72< 7 A 2 Mgz,
APEREED22.9% 20 LT b M IRESEMTE O Lk (B
B 1) T625% LA HI (P<0.01) BV HEELR AR L7
MR O IR L ) B2 R L -0 s
RDL oz,

Hatching®%13, & MIRESEAIN & 0 ILH538T53.1%,
b MAHEI T20.0%, b bR T23.0% T
HY, WIEFEDOL%IXTL T, WIFRbEEx L7
(P<00D). <7 A2 Mg &) Lo #TII93%TH -
1z,

1 HliAOEERMI A 72~y 202 SRR D6 [ D Blastocyst ™~ DIEH

No.of 2 -Cell No.of 2 -Cell Non Hatching  Hatching Total Blastocysts
Co-culture Cell Embryos Cultured — e S

per Well Embryos Cultured

No. (%) No. (%) No. (%)

@O bFHESF ML (T-5) 20 embryos/500 1 95 6( 6.3) 19 (20.0) ** 25 (26.3)
@ b FENE 20 embryos/500 ¢ 1 100 5(5.0) 23 (23.0) ** 28(28.0)
@t b YR LKA 20 embryos/500 . | 96 8( 8.3) 52(53.1) ** 60 (62.5) *
@~ A 2 Hila IR 20 embryos/100 4 1 108 26 (24.1) 10(9.3)  36(33.3)
®arbg—ja 20 embryos/500 1 105 18 (18.1) 5(048) 24229

*HTF+ 10%NCS (Y/v) O &
*P<0.01 ** P<0.01
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FIEIRAE T 23 SR R O B

F2  HiAc OO LiEE G2y A2 SR O96RS []1% 0 Blastocyst ™~ DI H

Supernatant from No.of 2 -Cell Non Hatching Hatching Total Blastocysts
Co-culture Cells Embryos Cultured No. (%) No. (%) No. (%)
Ok M HEERTE (FE) 60 4(6.7) 0(0.0) 4(6.7)
@ 1 AIEA 100 19 (19.0) 7(7.0) 26 (26.0)
@t bH LR 92 49 (53.3) 7(7.6) 56 (60.9) *
@a v ba—)a 105 19 (18.1) 5(4.8) 24 (22.9)

HH |
(BN 2 PR ARO6IE B #2) IR 1d —ARERE L T %
A, < A 2 ML EARE Lexpanded blastocyst 3 & O
hatched blastocystiZ5H LT\ 5.

b hINEREMIN &~y A 2 MR & D FEEE

2) kR B TR Loy A 2 MlEiE 0%
H(#2)

SeEE N S S B L NI TR LoV
7 A 2 MR o B 32 B 496k [H] £ D blastocyst™~ D
REREFE 2 IRT. b MIIEEMNL R L o5
Tl3609% & A& (P<001) ICERBERE/R LA b
T AR R RS i T326.0%, b N SLHESE AT
ek FiETI367%TH o 72,

Hatching®(3, bt hIIBLEAINRES 28 1i5 T7.6%,

a HTF+ 10%NCS (V/v) D &
* P<0.01

v N EPNEERRLE R LIETT.0%TH Y, WL
g LW Em Iz S o 72,

b ol bEVWEHRENRIFEO bz FIIER
JEAIZ B W, L 20 LT HV 2R T
Dblastocyst~DIEH H L ZNZFH62.5% £ 60.9% T dH
h, HEA IR o7-. LaL, hatching® 3R
B1353.1%CTH Y, LiEHOT7.6%IIx L THE
(p<OOl) IZFM o 72 (R 1 - &K 2).

3) BN OIS IE (#3)

BN OREEDTEREZ L3 IR,

R ARRECIE, ATEEEED144.9 43 9mmHg 23 L,
WFNROBTLMESESERCEIIICH o 72, FRI,
b OB L O LR O N ORRE L
1%, 129.7+3.5mmHg & A% (P<0.01) (Zf#F I
TL7z. EEHONBEANOBRETER, L
Jid DN ARN  AR Y S5 XY N (A o loY (A AT AR
2 . FIEELE R OREEFIRRE 2 B8R U 2= T OIE
BB D&

1) BiNEER I OWIERE R R 4)

H PG 24 B B OB S E £ K 4 (TRT.
control £ 136.6+ 1.1mmHg 2%} L, co-culturefiF Tl
108.5+10.7mmHg & A OKEERTELZ /R Lz, —
75, equilibration-co-culturef i, FEFEEI3130.9+

1.8mmHg I B I THEIZE {, control i

F3  KHOMREEBANOBRETITE

Co-culture Cells n

With Co-culture
cells (mmHg)

Supernatants from
Co-culture cells(mmHg)

Ot MEEFE (FE) 8

@t b FE AR 6
@b hIRELEAN 10
=7 A 2 Mk 1
Gar ra—)a 10

1424 + 3.6 150.6 = 0.4
141.9 +£33.3 126.3 £21.0
129.7 = 3.5% 1494 £ 5.7
140.5

1449 = 39

aHTF+ 10%NCS (V/v) O
* P<0.01
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Type of Culture Media n Oxygen Pressure (mmHg)

(Dcontrol 4 136.6+ 1.1

(@co-culture 4 108.5+10.7 *

(3equilibration-control 4 136.4+ 0.9

(Dequilibration-co-culture 4 1309+ 1.8

* P<0.05

RS U AHBHEORE

. No.of 1 -Cell 4cell~ *  Non Hatching® Hatching® Total Blastocysts®
Type of Culture Media
Embryos Cultured No. (%) No. (%) No. (%) No. (%)
(Dcontrol 32 2(6.3) 2(63) 0(0.0) 2(6.3)
(2co-culture 76 33(43.4) * 15 (19.7) 4(5.3) 19(25.0) **
@equilibration»conlrol 31 4(12.9) 1(3.2) 0(0.0) 1(3.2)
@equi[ibration—co-culture 49 7(14.3) 3(6.1) 0(0.0) 3(6.1)
 BE R B AR 4RI [H] {4
b B5 A B AR96 I [ B2
*p <0.05 ** p<0.05
#6 b MRHEMEEE LD O RRF O
PRE R arho—pa
DE> (pg/ml) 25.0> 25.0 >
(@progesterone (ng/ml) 0.1> 0.1>
(3EGF (pg/ml) 1.0> 1.0>
@SoD (%) 1.0 1.3
A HTF+ 10%FCS (v/v) D &
EER Lo

2) ¥ AR OFRE (¥ 5)

~ 7 ATIEHINE OB 2 B A48 B 2 DRSS T O 4
LA E Dstage~DFEFHR LK 5 12/8F. control:
TD6.3% (2 /32) x4 L T, co-culturef T43.4%
(33/76) L AEIZ 4 MFILL LIZEF L2 LaL, &
Wi 55 IE % 8 Bk L 7zequilibration-co-culture : T 13,
129% (4 31) LA TOFREIGEL RO -DOHRTH -
72

BEEZ06/E ] 74 DblastocystFE R (£ 5) 12, controlf
D6.3% ( 2 /32) 123 L co-cultureF¥ T1325.0% (19/76) &
HE (p<0.05) DIEFE /R L. —7, equilibration-
co-culturefft T3, 6.1% (3/49) & controlff |2 ik L T3
BRIIERROL o1,

3. & MIREEMRREE HEOSEFOEE (£6)

v MINEEARaETE LiETh O RINFOBREY £ 6
12 d . B OE R progesterone i 13 il R BE LU T
Td ), EGF, SODBREEIX\WV9 1L b xfMEsE L i L
TELRED Lo,

E

IVF-ETOHRFE 2 [0 E &4 4 7291213, $ 3R
L7l % s 2 Z L SEETH Y, 2070
R4 DHINEERESRE S Twa, &850, &
RTINS EE SRR ShTuwad, &g,
ZHIA ED L) IIHEBETIPEIBOTEETDH
N, N CTERINDOREREEZITHIBIETE B "in-
vivo" [T VIREE TAT A ISR b BRI CTH 2. L
L6, BIED E Z A in-vivo" TOSRED & 5
FTORE - A DXL IZOWTIITESIR s h
TWh EFWnz 2w,

WO BT S 9 2T, BEEEESGRHAD
B OU R OB A SNTW5, B4 L
TIE, FTEHEpHAH TSNS, BfEIC L - TR
%% %%, John et al.'"iZHam's F-10% FAV 72 ™7 A 4%
IEEEE ClEpHT.1T~T3THEBETH o 72 L G L T
W5, Z2EEIZOWTIX, Whitten® (2L 5 &~ R
1 AR IR O 12 B 13250~ 280mOsm T 5 &\
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AR B384 5 2 L TEHEE % /R/ T 2 & %Quinn
and Harlow!3#i5 L CTB N1, F7z, N ONIEEE
FIRAEDT< 7 R 2-cell block % R L 722 L HEEHR
SIS R B CEELREY BTV L L

LTwW5,

FEFRWOME TIE, & MEFLZREIZ B v THam's
F-10, Whittingham Te**HTF7% KA W SN T 5,
Hr ICHTRIZSNE N ORI E C, Fea D~
A 2 IR & v 725 8% T b Ham's F-10 & Figt L T
K B 3PP B AL L BV HTFD LT ) 25 se bl
S E AR R 2 D 72d. $ 7, HEERNTRINE
HOMEIIDNWT, FADDOEEBRTIIHTFS 5\
Ham's F-10H112 & % 5590552 C ldhatching i3 =
59, hatchinglZ137% A O DIMIFILETH Y, FF
|ZNCS (Newborn calf serum) 256 H TH -7z & #Hiis L
bl

&V Min-vivo" IS VIRAE TR 5 2 L ASEARD
ThbHEDOBEHNS, I ZINE LM & o5
AL SN, FNIC X o TN EIES A
FHHNTWVDH568, S5 IZHIE LML TH
WIS R D S &V WS D H B (Bongso et al.?,
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The effect of co-culture on the development of
early stage embryos for in vitro fertilization
and embryo transfer

Shinichi Yamamoto

Department of Obstetrics and Gynecology
Faculty of Medicine, Kagoshima University
Kagoshima 890, Japan
(Director: Prof. Y. Nagata)

Mouse embryos were co-cultured to clarify the effects of
co-culture on early mouse embryos. The co-culture cells
used in this study consisted of human fibroblasts, human
uterine endometrial cells, human ovarian carcinoma cells
and mouse 2 -cell embryos. The mouse 2 - cell embryos
were cultured under 5 %CO> in air at 37°C for 96 hr. The
co-cultured embryos developed into blastocysts with a
significantly high development rate, compared to that of the
control(22.9%, without co-culture cells). The highest rate,
62.5% (P<0.01), was found in the embryos co-cultured
with human ovarian carcinoma cells. When mouse 2 - cell
embryos were cultured in the supernatants from those co-
cultured cells, then the development of the embryos was
also accelerated. The development rates of the blastocysts
in the supernatant from human fibroblasts and human
ovarian carcinoma cells were 60.9% (P<0.01) and 26.0%,
respectively.

The oxygen pressure in any kind of medium with co-
culture cells was lower than that of the control (144.9 +3.9
mmHg), while, in particular, that in human ovarian
carcinoma cells was 129.7£3.5 mmHg (P<0.01).

When the oxygen pressure in the co-culture dish with
human ovarian carcinoma cells was equalized with that of
the control (without co-culture cells), then the development
rate of mouse 1 -cell embryo to blastocyst decreased to
6.1% ( 3 /49) even though that rate in the co-culture was
25.0% (19/76).

Based on these results, it can thus be concluded that the
co-culture cells may reduce the oxgen pressure in the
medium, which is subsequently followed by a decrease in
the oxygen toxicity to embryos, and such co-culture cells
are considered to produce some 'embryo growth
promoting factors'. Furthermore, the supernatant from
human ovarian carcinoma cells was observed to contain
such factors in high concentrations.

(AT 1199445 4 H 4 H)
(23 19949 6 123H)
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The Assessment of Sperm Quality Using a Sperm Quality Analyzer

BV RS R R PR A4

B A oA T LU |
Akito MORI Sachiko NAKAMURA Toshimichi OKI
i = #| — A — & M i
Shinichi YAMAMOTO Kazuhiro TAKEUCHI Tsutomu DOUCHI
K H AT 1
Yukihiro NAGATA

Department of Obstetrics and Gynecology, Faculty of Medicine
Kagoshima University, Kagoshima 890, Japan
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(Jpn. J. Fertil. Steril., 40 ( 1), 14 - 18, 1995)
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The clinical usefulness of a newly developed sperm
quality analyzer (SQA; United Medical Systems) was
evaluated. The sperm motility index value (SMI value) was
measured by the SQA, and the sperm concentration, the
number of motile sperm, the sperm motility rate and the
penetration index of the sperm were measured in semen
samples obtained from the male partner of 34 women
treated with IVF-ET. The correlations of each value with
the fertilization rate were then compared.

The SMI values showed a positive correlation with the

HAMEREE 40% 175

sperm concentration, the number of motile sperm and the
sperm motility rate. The correlation between the SMI and
the fertilization rate was higher than that of the penetration
index of the sperm and the fertilization rate. The
fertilization rates were 57% (4/7) in the poor SMI groups
(SMI<80), 93% (13/14) in the fair SMI groups (SMI: 80~
160) and 100% (13/13) in the good SMI groups
(SMI>160). The fertilization rate in the poor SMI groups
was significantly (P<0.05) lower than those of fair SMI
groups and good SMI groups.

Based on the above findings, the SQA is therefore
considered to be a very convenient and useful instrument
for the evaluation of sperm quality.

(5218 1 19944 3 H10H)
(B 19944E7 H 1 H)
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Sexual behavior of infertile couples

Hideki Adachi, Hiroki Horita, Yoshikazu Sato,
Nobukazu Suzuki, Hideki Wada, Akihiko Shibuya,
Taiji Tukamoto and Yoshiaki Kumamoto

Department of Urology, Sapporo Medical University
Sapporo 060, Japan

1t (25) 25

Kunihiro Minami

Department of Obstetrics and Gynecology
Sapporo Toho hospital

We conducted a questionnaire on the sexual behavior of
123 infertile couples and 119 couples achieving pregnancy.
The frequency of sexual intercourse of the infertile
couples was nearly equal to that of pregnant couples. In
about 5% of the infertile cases, the frequency of sexual
intercourse was less than once a month, which is much
too infrequent to achieve pregnancy. About 4% of the
infertile husbands complained of erectile dysfunction.
Psychological stress is caused by infertility, and it was
more severe in the wives than the husbands. The stress
increased in direct proportion to the infertile period.
(At 1 199447 4 H27H)
(B 1199447 1 6 H)
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RELATIONSHIPS AMONG ARGININE AMIDASES
AND ESTROGENS IN HUMAN FOLLICULAR FLUID
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Abstract: We measured the total amount and concentration of protein, arginine amidases, plasminogen,
tissue plasminogen activator (t-PA) and estrogens in human follicular fluid (HFF) samples from 21
individuals in an attempt to examine the relationships among them. Strong correlations were observed
among all combination of amounts of protein, N- « -benzoyl-L-arginine-p-nitroanilide (Bz-Arg-pNA), D-
valyl-L-leucyl-L-arginine-p-nitroanilide (Val-Leu-Arg-pNA) amidolytic activities, and plasminogen
which was measured relative Val-Leu-Arg-pNA amidolytic activity of plasmin in HFF (p<0.01).
However, the concentration of these combinations showed relatively low correlations with two exception.
The amount of t-PA showed strong correlation with amounts of Bz-Arg-pNA and Val-Leu-Arg-pNA
amidolytic activities (p<0.01) and also had good correlation with that of plasminogen (p<0.05). Among
the amounts of estrogens, estradiol showed strong correlation with that of protein and plasminogen
(p<0.01), while estradiol had relatively good correlation with that of two forms of arginine amidases
(p<0.05). However, the concentration of t-PA showed strong correlation with that of two forms of
arginine amidases (p<0.01), but not with that of protein and plasminogen.
This study revealed strong correlations among the arginine amidases, plasminogen and tissue
plasminogen activator in HFF, and between the amounts of plasminogen and estradiol in HFF.
(Jpn. J. Fertil. Steril., 40 ( 1), 26 - 33, 1995)

Introduction

Ovulation is considered to be the most important
and interesting phenomenon in female gynecological
physiology. At present the proteinase cascade theory
is widely accepted for the explanation of this pheno-
menon'?. According to this theory, the rise of the

pressure in the follicle and the LH surge, following
the rise of FSH level which activate the tissue plas-
minogen activator (t-PA, EC 3. 4. 21. 67), that can
cause the conversion of plasminogen to plasmin (EC
3. 4.21. 7). This plasmin, then activates collagenase
(EC 3. 4. 24. 7). Collagenase digests the collagen
fabric in the connective tissue at the top of the
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graffian follicle. The rise of the pressure in the
follicle, and the interactions of proteinase cascade
system, cause the rupture of the follicle, which leads
to ovulation"?). This theory has raised interesting
questions regarding to the functions of the
proteinases in the follicular fluid, in particular, the
trypsin-like arginine amidases forming the cascade.
Some researchers have detected tissue plasminogen
activator in mature graffian follicles? ™. We
previously demonstrated that human follicular fluid
(HFF) contains a plasminogen/plasmin like
substance, one of trypsin-like arginine amidase
which has an affinity for lysine Cellulofine column,
as well as various acidic and basic arginine
amidases®.

In this study we analyzed the relationships among
arginine amidases, including plasminogen and tissue

plasminogen activator, and estrogens in HFF.
Materials and Methods

Human follicular fluid

Individual mature HFF sample was collected from
21 participants in our in vitro fertilization and
embryo transfer (IVF-ET) program. Ovarian
stimulation using human menopausal gonadotropin
was followed by ovulation induction with human
chlrionic gonadotropin. First directly aspirated HFF
without blood contanination from a individual
participant was only used in this investigation.
Uncontaminated HFF was centrifuged at 1500 X g
for 30 minutes, and the supernatant was then filtered
to 0.45 1 m Millipore filter and stored at —40C
until use.

The volume of each HFF, the amounts and
concentrations of protein, Bz-Arg-pNA amidolytic
activity, Val-Leu-Arg-pNA amidolytic activity,
plasminogen, t-PA, estradiol, estriol and estrone in
each samples were measured in this investigation.
Arginine amidase assay

Amidolytic activity was measured using N-a-
benzoyl-DL-arginine-p-nitroanilide (Bz-Arg-pNA)
and D-valyl-L-leucyl-L-arginine-p-nitroanilide (Val-
Leu-Arg-pNA) as the substrates by the method
described by Amundsen et al.” with modification of
the reaction volume (0.1 ml) and the substrate
concentration (0.5mM) at 0.05 M Tris-HCI (pH 8.5)

ARGININE AMIDASES AND ESTRADIOL IN HFF
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at 37°C in a microplate. Amidolytic activity was
expressed in terms of n mol of substrare hydrolyzed
per minute (n mol/min) under the above described
conditions after measurement of the absorbance at
405 nm of p-nitroaniline (pNA) as the product
released by the amidolytic enzyme action from the
substrate using a Multiskan Bichromatic microplate
reader (Labsystems Co.,).

The detection of plasminogen was performed as
follows: 20 41 of each sample and 50 IU of human
urinary urokinase were mixed and incubated in a
microplate at 37°C for 30 min. To obtain the relative
plasmin activity, the spontaneously activated plasmin
activity in the sample and urokinase was subtracted
from the measured Val-Leu-Arg-pNA amidolytic
activities. Plasminogen activity is expressed in terms
of n mol/min of Val-Leu-Arg-pNA amidolytic
activity of relative plasmin.

Tissue plasminogen activator assay

T-PA was measured using human enzyme
immunoassay system which was kindly supplied by
Fuji Rebio Co., Tokyo, Japan. The t-PA amount is
expressed as . g.

Estrogen assay

A separate determination of the estrogens, i.e.
estradiol, estriol and estrone was carried out using
new method of high performance liquid chro-
matography combined with fluorometry which has
been described by Katayama et al.®). The amount of
estradiol is expressed in mg, and estriol and estrone
in pg.

Protein concentration

Protein concentration was estimated using BCA
protein assay method developed by Redingaugh and
Turley?, and bovine serum albumin was used as
standard protein for calibration line.

Statistical analysis

Statistical analysis was carried out by using t-Test
with StatView J 4.02 for Macintosh.
Materials

N-a-Benzoyl-DL-arginine-p-nitroanilide (Bz-Arg-
pNA) was obtained from Peptide Institute Co.,
Osaka, Japan. D-valyl-L-leucyl-L-arginine-p-
nitroanilide (S-2266, Val-Leu-Arg-pNA) was
supplied by Kabi Diagnostica Co., Sweden. Standard

estrogens, estradiol, estriol and estrone, were
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Table I ~ Mean values of protein, arginine amidases and estrogens in human follicular fluid :
Protein Arginine amidases Estrogens
(mg) Bz-Arg-pNA  Val-Leu-Arg- Plasminogen t-PA Estradiol Estriol Estrone
pNA
Total amount 153+74 1.85+1.106 138+101 293+191 1134142 4444443 33.6+34.2 293+273
(per HFF)
Concentration 432+43 0.517+£0.169 375184 794+%255 290%+3.57 112+94 10.6+11.8 10.1+11.4
(per ml of HFF)
Specific activity 0.0121£0.0042 0.872+£0.408 1.844+0.57 0.075+0.82

(per protein)

Bz-Arg-pNA and Val-Leu-Arg-pNA amidolytic activities are shown in terms of n mol/min.
Plasminogen is shown as n mol/min of Val-Leu-Arg-pNA amidolysis of relative plasmin activity.
T-PA is expressed as n g.

Estriol and estron are expressed as . g.

Estradiol is expressed as mg.

Valeus are shown mean=SD.

The mean volume of the 21 human follicular fluid samples was 3.54 +1.74 ml (mean +SD).

Table 2 Correlation coefficients for pairs of measured values for protein, arginine amidases and estrogens in human
follicular fluid: Quantitative analysis of individual total HFF Lamples

Protein Arginine amidases Estrogens
(mg) Bz-Arg-pNA  Val-Leu-Arg- Plasminogen t-PA Estradiol Estriol Estrone
pNA

Protein S
Bz-Arg-pNA 0.865* S
Val-Leu-Arg-pNA  0.826* 0933 -
Plasminogen 0.900%* 0.782* 0.856* =
t-PA 0.462%* 0:713* D.717*% 0:526** -
Estradiol 0.682* 0.439%* 0.498%#* 0.670* 0.353 e
Estriol 0.384 0.327 0.316 0.389 0.049 0.365 =T
Estrone 0.192 0.115 0.151 0.220 —0.198 0.087 0.583* ===

All values are shown as correlation coefficients calculated for the total amounts in HFF samples (n=21).
*and**indicate P<0.01 and P<0.05, respectively.

Table 3 Correlation coefficients for pairs of measured values for protein, arginine amidases and estrogens in human
follicular fluid: Consistency analysis

Protein Arginine amidases Estrogens
(mg) Bz-Arg-pNA  Val-Leu-Arg- Plasminogen t-PA Estradiol Estriol Estrone :
pNA

Protein e
Bz-Arg-pNA 0.092 ==
Val-Leu-Arg-pNA  0.122 0.788* e
Plasminogen 0.108 0.021 0.476%* -
t-PA 0.127 0.774* 0.746* 0.327 S p
Estradiol 0.160 —0.274 —0.039 0.214 0.117 -
Estriol 0.044 —0.165 —0.156 —0.017 —0.187 —0.248 S
Estrone 0.047 —0.234 —0.050 0.173 —0.064 —0.323 O0:577%* -

All values are shown as correlation coefficients calculated for the mean concentrations per ml of HFF.
*and** indicate P<0.01 and P<0.05, respectively.
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obtained from Sigma Chemical Co., USA. Human
urinary urokinase (50000 IU/mg) from Serva Faine
Chemicals GmbH, Germany was used.

All other materials used were of analytical reagents.
Results

The mean amount per HFF sample and
concentration per ml of HFF for protein, each
arginine amidases and each estrogens, as well as
specific activity (activity per mg protein) for each
enzyme were summarized in Table 1. The mean
volume of the HFF samples was 3.54 £ 1.74 ml
(mean £ SD), but the volume showed wide
distribution ranging from 1.6 ml to 9.0 ml. On the
other hand, the mean protein concentration was 43.2
+ 4.3 mg/ml of HFF (mean * SD), with the range
of variation that was relatively small from 27.4 to
48.7 mg/ml of HFF. These results indicated that the
variation of protein concentration in HFF was
smaller than the volume of the fluid itself. However,

Protein

o Bz-Arg-pNA
activity
L)

Val-Leu-Arg-pNA

activity
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the concentrations of the other substances examined
in HFF varied greatly. In particular, CV values of
both concentrations (per ml of HFF) and total
amounts of the three estrogens were distributed over
80%.

Fig. 1 shows the relationship of pair of individual
measured values for each substance for the entire HFF
samples. Table 2 summarizes the corresponding
correlation coefficients on the basis of the follicular
fluid volume shown in Fig 1. Significant correlations
were observed for all pair combinations of protein,
Bz-Arg-pNA and Val-Leu-Arg-pNA amidolytic
activities, and plasminogen (p<0.01). Highly
significant correlations were also noted between t-
PA value and the two arginine amidolytic activities
(p<0.01), and etradiol value also showed correlations
with plasminogen and protein values (p<0.01).
Estradiol value was correlated with the two arginine
amidase activities with BZ-Arg-pNA and Val-Leu-
Arg-pNA hydrolysis (P<0.05). In contrast, the value

Plasminogen

Estrone

L ] L]
.. € Tissue plasminogen
activator (t-PA)
L]
w
L L J (] L] L] L]
': .} 4 ‘}/ ’ Estradiol
® o . . °
’ ® °q °® * ° ° o
L] ° L] i L ] § L] 7 ] ° L] N
< s, KX : ] & °__|Estriol
a( - T e N
° L] L] L ] [ ] L L ]
- o|® o|® e ° 20 © 4 .
L]

Fig. 1 Relationship of pairs of individual values for protein, amidolytic activities including t-PA and plasminogen, and estrogens
The corresponding correlation coefficients are shown in Table 2.
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of estriol was not correlated with that of any other
substance except estrone, which was also not
correlated with that of any other substance. The
value for t-PA was correlated with that for protein
and plasminogen (P<0.05, respectively).

The profiles of four strong correlations shown on
the Table 1, i.e., that of Val-Leu-Arg-pNA with that
of Bz-Arg-pNA amidolytic activities, plasminogen
value and t-PA value, and that of plasminogen and
estradiol values, are demonstrated in Fig.2.

Table 3 shows the correlation coefficients for the
same pair of substances based on the concentration
(per ml of HFF). The coefficients obtained are
markedly lower than those which were calculated
based on the total amount of HFF. A significant
correlation was observed for only five pairs, i.e., the

two arginine amidases with each other, each arginine

Ko
= = o
©
S af
= 3' ° %
o -
2
E L o o°
B o
o 1[B°°
E 0 L a1 ¢ b i 1 __J
@ 0 100 200 300 400 500

Val-Leu-Arg-pNA amidolytic activity
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amidase with t-PA, and plasminogen with Val-Leu-
Arg-pNA amidolytic activity, and for estradiol with
estrone (p<0.05 or P<0.01).

HFF volume was not correlated with the value for
any substance. The coefficient of correlation value of
HFF with estradiol, which had best correlation with
HFF volume, was only r=0.286 (value not shown in
Table 3).

The relationships among specific activities of two
arginine amidases, plasminogen measured by relative
amidolytic activity of plasmin, and t-PA are
presented in Fig.3. While a high correlation (p <
0.01) was observed between Bz-Arg-pNA and Val-
Leu-Arg-pNA amidolytic activities (r=0.748),
between Bz-Arg-pNA amidolytic activity and t-PA
(r=0.664), and between Val-Leu-Arg-pNA amidolytic
activity and t-PA (r=0.594), no correlation was
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= 0.5 o) ©
B L
(o] o] i o
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Val-Leu-Arg-pNA amidolytic activity Plasminogen
Quantitative relationship of Val-Leu-Arg-pNA amidolytic activity to Bz-Arg-pNA amidolytic activity, t-PA,
and plasminogen, and of estradiol to plasminogen

Fig. 2

Bz-Arg-pNA and Val-Leu-Arg-pNA amidolytic activities are shown in terms of n mol/min/HFF sample. Plasminogen
is shown in terms of n mol/min of Val-Leu-Arg-pNA amidolysis of relative plasmin activity/HFF sample. T-PA is
shown as ;g/HFF sample, and estradiol as mg/HFF sample.

The average volume of the HFF sample was 3.54 % 1.74 ml (mean®SD, n=21).



T

TH74E1H1H

Bz-Arg-pNA
activity

ARGININE AMIDASES AND ESTRADIOL IN HFF

Val-Leu-Arg-
pNA activity
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Plasminogen

Tissue
plasminogen
activator

Fig. 3  Relationships among specific activities of the two arginine amidases, t-PA, and plasminogen

Bz-Arg-pNA and Val-Leu-Arg-pNA amidolytic activities are expressed in terms of n mol/min/mg. Plasminogen is
shown in terms of n mol/min of Val-Leu-Arg-pNA amidolysis of relative plasmin activity/mg. Tissue plasminogen

activator is shown as x g/mg.

detected for Bz-Arg-pNA with plasminogen
(r=0.046) or t-PA (r=0.178). The coefficient of
correlation for Val-Leu-Arg-pNA amidolytic activity
with plasminogen was 0.486 in 5 % of significant

difference level.
Discussion

The proteinase cascade theory is considered to be
the most convincing theory to explain the follicular
rupture process, in the last stage of ovulation!?).
Proteinases, which are definitely involved in the
cascade process of the rupture of follicle during
ovulation include tissue plasminogen activator (t-
PA), plasminogen/plasmin, and collagenase'-?). T-PA
and plasmin are one of trypsin like arginine
amidases. On the other hand, level of estrogens in the
blood under the control of FSH and LH significantly
increases during ovulation'?), which are playing an
important role in the ovulation process. However,
few research has been conducted to study the
interaction of these substances in the follicle during
ovulation. In this study, relationships among trypsin-

like arginine amidases (Bz-Arg-pNA and Val-Leu-

Arg-pNA amidolytic activities), plasminogen detected
as relative plasmin, t-PA and estrogens were
examined in each individual sample of human
follicular fluid (HFF) aspirated from matured
graffian follicles during in vitro fertilization and
embryo transfer (IVF-ET) program in this
investigation.

No significant differences between each individual
sample were found in the protein concentration of
HFF. But there were remarkable differences between
individuals in its relationship with the other
substances. It was also revealed that HFF obtained
from the matured follicle just prior to ovulation
contained large amounts of Val-Leu-Arg-pNA
amidolytic activity, plasminogen, and a small
amount of active t-PA (Table 1). These results
clearly indicate the presence of t-PA and
plasminogen in HFF during ovulation, which
contribute to the formation of the proteinase cascade
for ovulation'-).

The arginine amidase activities together with
plasminogen detected as relative plasmin, t-PA and

three estrogens (estradiol, estriol and estrone) were
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measured in this study. The correlation coefficients
of the total amounts in HFF samples were then
calculated (Fig. 1 and 2, Table 2), and the degree of
correlation of total amount for many pairs of
substances was higher than that for concentration
(Table 3) or for specific activity (Fig. 3). This result
indicates a close relationship between the maturity of
the follicles and amount of these substances in HFF.

Gonadotropin and progesterone are known to
activate various proteinases in the follicle during the
last stage of ovulation'3!"), But it is reported that the
depression of t-PA occurred at the time of the
increase of progesterone in the follicles*). The
relationship and the interaction between estrogens
and plasminogen/plasmin in the follicles have not
been clarified. The present study revealed some
positive correlation between the total amounts of
plasminogen and estradiol in human follicular fluid
(Fig. 1 and 2, Table 2). At the same time, these
results indicate that the other estrogens measured
(estriol and estrone) dose not seen to be involved in
ovulation (Fig. 1). Furthermore, it was revealed that
t-PA and plasminogen in HFF samples had a good
correlation with the arginine amidase with Bz-Arg-
pNA and/or Val-Leu-Arg-pNA hydrolysis (Fig. |
and 2, Table 2). Plasminogen and t-PA in HFF
samples, also showed a good correlation (Fig. 1 and
Table 2). These results suggest that the acceleration
of production of t-PA during the ovulation process
differs from that of plasminogen (Fig. 3). Although
the enzymes showing trypsin-like arginine amidase
activity still remain, the results of this study suggest
that these arginine amidases, either together with
and/or distinct from plasminogen/plasmin and t-PA
in the cascade, may be involved in the follicle
rupture process by activating collagenase.

Recently, Silvan et al.'? reported that the estradiol
concentration in rabbit follicular fluid increased with
the growth of the antral follicle. This finding is
inconsistent with our result that the HFF volume has
not correlation with the estradiol concentration in the
mature HFF (r=0.286, data not shown).

We have already found that HFF contains two
different molecular of arginine esterases (amidases)
which hydrolyze N-a-tosyl-L-arginine methyl ester

(Tos-Arg-Me), so-called major and minor peaks®. In

the future, further investigation is required to
examine the relationship between the arginine
amidase activities showing strong relation with tissue
plasminogen activator and plasminogen (Fig. 2).
Moreover, an attempt should be made to identify the
arginine amidases and their roles in the ovulation

mechanism.
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LT ES — 0.35p<0.01

S ek s
B

RN RIN L

K2 TraT U iE b ATz, ARIERE D

I3 & I 3
(n=26) (n=36) (n=25)
FHEIERS (%) 328+ 3.7 326+ 33 313+ 3.1
AL (4E) 57+ 3.2 63+ 3.0 57+ 2.8
S TR (10%/ml) 49.1435.2 5234335 79.6+47.7
SPGB (%) 46.4+21.1 51.2+335 65.8+18.4
RGP E (1) 7.1+ 42 74+ 36 8.8+ 6.4
SRS AR () 3.0% 3.2 3.1+ 3.1 45+ 3.1
STAGRAL/ FEER TN 21/ 26 (80.8%) 27/ 36 (75.0%) 24/ 25 (96 %)
SR # AR 78/186 (41.9%) 108/264 (40.3%) 112/220 (50.9%)
IR RIE B () 3.0%£1.2 3.0+1.4 3.1+14
RAFE / #i 46/ 78 (59.0%) 57/108 (52.8%) 58/112 (51.8%)
AR A AT 4
FRII4 1 9/ 26 (34.6%) 6/ 36 (16.7%) 9/ 25 (36.0%)
AR 9/ 21 (42.9%) 6/ 25 (24.6%) 9/ 24 (37.5%)

RZ/Rd . GEREE, RILSEREEOZAEE (ST
IREL /PRI S N7z IR X 100) 126 - T, ZH
0 %, 0<SAEH=Z30%, ZHE>30%D 3 BEIZHH
L, H#HEORTT 70y G2 LB L. %
Ho7 70y VG, 3524172, 4974312, B
L U5734+359 41U 106sperm ™, SZAEH 0 %iE & 57
R >30%EEOM T, HH (p<0.01) 274D,
Q) WEFT AL EMY, BRREMR &N
SHEER & DR

UMD T 7 1 ¥ ik, TR, HE
R, BIORNEHOZTHEROMBEREE £ 112
Y. KT 7 ul S, BTRE =030), 1
FAEBEE (=041) LG E (p<0.01) M EZR L. 5
R &, HTBE =0.31) B X 0K EH) ==
(r=0.35) ek 1 LT, Tray v iEN
(r=0.24) D3fEPR 5 LI T CHE MM E R L7,
) BFDT IO L iEMD S &It SRERAED L
53

WBroTras YERIEST, 7oy gk
7330 11U/ 10°sperm A i T 5 1 # (n=26), 30~60
U/ 10%perm® T & (n=36), 60 11U,/ 105sperm\_ED

#3  Swim-upPZ & 0 AU S KT ERiER O
Wfco7rras viEto ki

D 7 78 Y AR (4 1U/10° sperm)
Swim-up#%-1- NS T

1 107.7 90.7

2 39.3 41.4

3 13.6 10.0

4 11.6 31.6

5 28.7 26.0

6 101.7 94.5
¥ +SD 50.4439.5 49.6+32.2

A (n=25) T, I REORAEZ iR L TF 2 1R
T3 WERMIT, RIEmOLHEOFGER, PHAREY
W, THRRINE, TSI I A E R 221330
S drorz, FRIVEMIZB W TERA L 72
HlogElaiE, THE NEOHETHE (p<0.05) %%
Btz WEETEHAIL L h - 2B, b3
PIZ—BITH o7z, BIRINELD 72 ) OZHEII B,
3SHMICHEBE RS RO L1z,



FR7HETHLH

3BT, RBAANY ) OFHIEBAE, Bk

VWA REFIR OB G, BRR AR B e 7
RO o7,
4) swim-upiE CEIR & h - #EF EILBDRETDT 7
[ mERr 1) e 34

6 FEBILZ 35\ Tswim-upiE C YL S L7285 - & ki
oA ENIEFT, 7279y IEEIZEDTED
SNLDEWRI LERETR I IIRT. swim-upiET
B &N 7zdE T LibiEL» S I SNl Tid
84 DIEGITT 7 0o AEHEICKE RETHD HN
¢, MEOFEHHEICEEEIRO N o7,

£

TruiviE, MY UREREETATOT
7 =T, BTOHRIHTERE (zymogen) D7 T T
ray LTRSS, SRS > TEMAL
(nonzymogen) SNT7 70> b, ZHEIIBIT
AEARRIGTI, 90%D 707 a3 7ray
VICEMEND EEZ LN TWAS, WHDORTEL
HKATIE, ZDIFEAEIEETEORWTOT S
oy yE LTHEELTEY, —HMdkSEDICHE
LCREEES<RAZ ENETra Y v & LTHE
wa%.%of,%%w77nyyﬁﬁ%m%#

BAR, ERCEEsN SO T o0l v R T
Oy BB LU CTHFORT 70y ViEEe LTH
ETDHHEN—MWTHD, 770y Y EHORIE
121%, Welkeretal 9255 L7cE5F 7L — 2 H
VT AIRA A - O B A ARG T 2 B E S A A
Hbo., LALIoKER, Rt HET, TED
Bk ik A DS (1F, HEFEEHWbDOTHS.
HEHIcEaTru Y Y iIEHRoOBIEREE L TIE
A B 12 13 Goodpasture et al. 912 £ 2 & 3 EN-
benzoyl-L-arginine ethyl esther (BAEE) % Fiv:72)7{£7*
BELTHAH., ZOHEZ, ERT 7Oy HEHRE
HwirzayryaiiL, 7a7roy Yk
Tray  EEENACHET A EASTETH D
M, FHE»r L0 EMTH S, 72, BAEEIE, b
N7y DFEZE LTIRENTW S, ZORISEIS
TENETOMIB LT L § 5O Tl O SRR
TRHER$ETH S, ShFKLDPHC-HFEE, &
IEKennedy et al. 9|2 & o THE S 7z R E 2 5
BT, ZOFBIBET /oY v iERERKOLZED
AR HEELLTEBY, EEHEEEIrion X-100% ff
M4 a2 e THFRErsTaT 70 » 2 it

L, pH8 D7 LA OBEE T CINET 70~
BB L2 ECZOEERIEL Twa. £, 4

OV EREBE BT DR T 70y VHRIEDER

(37) 37

B IZBAPNAZ IV, ZRIZ X ) 3 REY Th % p-
NADHIEA410nmDYPNETHETE 2 2 & T, %
Rz -7z,

PEskelx, IEE LI E R T 2 BUOET LB
REOKET-OT 70 2 »iFMHE B L 2HmESDPT
TH o725, TFEEUNZHORMEI L > THT
DZAERN D S LRI N D Z &0 5
W%iﬁ®&%t?7n&>%ﬁ®ﬁﬁﬁ%@ﬁt
TS DRD 5D £ 9 1274 o7z, Kennedy et al V%)
ﬁ%?@,imﬁ%@??ﬂx/ﬁﬁiMAiwy
U/ 10%sperm ™, SZAERE) ORE SN TV LT D
77 a s iEM203+£3.2 41U,/ 100sperm & L L T
HEEZRZBROILEHRELTWA, 72, Tummonr et
A, M7 oYy HlEF Yy bEHGWTHEL
ToiESR, SREROTH) & ZREIEROLBI TR EA TR
e L TwA,. — T, Kruger et al./9%Liu et
aliNg, 7782 HEEIEEISERE O SR ISAREE L

Wt TAREET-oTWSE, ZDXHIZ, 7O
T IEEARE T O SRR O IEME LRI L R D D
PZOWTHE, BHFICE D ERFT PR TV HIK
THb.

SRlOF A ORFT T, EBIENTHEIHNS
T ldswim-upE CHYL L 7-86FC, 7278y Uik
DHPEIZIZFE D OILEDORET % HW T\ b (swim-up
FETRUL L 7285F 250 T, BB A EE CHlE

a5 akE TR TELRwYD). ZOHE,
sw1m—up(£f@1{1 L7cHE T & e 2T LD
MT7 270y &R - T A HEdAIRES
NBHOT, swim-upk CHULS N7k & ILEIR DK
Fo7ray siEar —HOER THEBRE L.
FOFER, MEBIITEITRO NI LR
ENnsz. FAOBETRENTHORBEBTOT
r oy gtk E e Lo E T, & A RERSN
HOSEREMERED LN 0D, HTiRER
HEHEEO RN LA T A -y —L
W L TEICENIRE L IO b o7, H
F7 20 EHEA60 4 TU/10° spermPh EO5ET 7
oy iR R LB, RAVeRRE N AR S
BHTWTA, ZOBETIZIFIOFIN % B TR
BAL LTz, L LI, 30, 1U/100 spermuT
DT 70y AEHEORCHIT S SZHE DAL AL
NAEBENLHLBWIETHE. o T, 7713
DUEHOETICL ) SEEEL T A £, FEE
124 { Dfalse positiveBIAFAET 52 LWl b. 20D
IOk, EFBTIIEZCREOONLHERET Y,
FAc ORI HIEEOM S AORIEE KL T\ 5



38 (38) EAR HARILSiE 40% 195

RIS 525, FOFEKIIHS TRV, Tk,
EHETHETT 7 0> Y EROEK T AL 0 EDOHED
bH AN, SRIOBETIZFD L) LEMIZEDS
Nhoi:.

Ty EEOE S THEMAKS LT, Fbe
DA Z L L 745 1Tl RIS oo h
e hhol, ek, MIEROBRETIR
RO ZREBREEIZ R TIE B D% C DR F I 8
ENBZEDL, JITINET-ORKRELETHEESN
LR £ 26N 5. L LSRR, &
TGO T 78 2 ViEHED, IEOFREFN 2 GO T
RIIRFEO T IS L TWwb & E 2 SN A
(LR o Vi T AN

Db o4 R oFk 4 DG Cld, BIMTHEO G
BULT 70y AEEORIE ORI 4 Bk r v
ZFZLETELDPo7. SRS ROEEFEDE
BHEEIZDOWTHRET 2 D B0 HEHH B LA, 5
MAILBHE BT DT 70y SEEOIERT OAREN
LEFEDVHHINDL ZEHPPBELEZ 5ND. R,
BUASFEZEDO—IIZIET 70y JiEROILT1E
HZAEG D HEI s, DREDIDEI RE
BlHA LCiE, SHEEICBTLT7 70y > 0lEs
NI L TALLENH L EBbN L, A,
T 70y ORI L & Ik L o
By ENTBY, 72Oy DFOEEA Y
RE/ 7 O—FVHEOEREIDPHEATWHDL Z & h
5, AROGFEWFN e T % f 7R A i
ENBEZIATHLH S,

X
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Spermatozoal acrosin activity in the patients
who underwent in vitro fertilization

Yasushi Simizu, Hideya Kodama,
Jun Fukuda, Hiroko Karube,
Toshihiko Matsui and Toshinobu Tanaka

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

Acrosin activity was measured in the semen used for
in vitro fertilization (IVF) in 87 cycles of 87 patients to

v oeos

-



FERTHELIALH

evaluate the possible relationship between acrosin
activity and outcome of IVF. The washed sperm pellet
was suspended in a buffer (pH8) solution containing
Triton X-100 and N- « -benzoyl-DL-arginine-p-
nitroanilide (BAPNA). Total acrosin activity of the
solution was measured spectro-photometrically by
converting total proacrosin into acrosin.

IVF cycles were classified into three groups by fertili-
zation rate (FR, fertilized oocytes/ recovered oocyte),
Group A, FR= 0 %; GroupB, 0<FR=30%; Group C,

WHSERBE BT DT T 7 0¥ EENE O HE

(39) 39

30%<FR. Total acrosin activity of each group was
35.2417.2,49.7£31.2, and 57.3£35.9 1. IU/10%perm,
and there was significant difference between Group A
and Group C. However, total acrosin activity was not a
superior parameter in predicting fertility potential of
spermatozoa, as compared with standared semen
parameters. Higher acrosin activity (60 z IU/10sperm
=) was not associated with decreased embryo quality
and low pregnancy rate.

(SH 1199343 H11H)

(SHE 1994428 H18H)
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JICHFE - & L T OANELGE 2 & Nycodenz D
AR A FTE DR

Evaluation of a Discontinuous Nycodenz Gradient Method
for the Preparation of Good Human Spermatozoa

F U STERRPR SR L AR5

SRR N O & F & B B b3 oz
Junko NAKAKI Haruo KATAYOSE Kazuhiko HOSHI
(L %

Akira SATO

Department of Obstetrics and Gynecology
Fukushima Medical College, Fukushima 960-12, Japan

FALIEH ST B H AL I Nycodenz (N) & IV B 058 4. KIFFCIEEE LS ER L - 4G
e 2 NS THF LA AT, BRI T ORSH 2 5 & & (2L S 7 T OO R 1o
WTHRE T A LR HME L7z, WHORN G-I HHE D & 5351 U 7o REian i BLAFRE 13480, R R BE 22451
DFFEEXRE L7z, AEHE2 I8 (33%, 66%) NIETH AT, K@D 5 ENS LTk, &
B, S L RO BAFR TN % 515 L 72, £ 72 Acridine orange 445 % s Lk T-H2 0 1% 4 % 3~

72 KEHRT R RAFEE, ANEEEE b 66%N g & Pellet @ A & BB M FLAT CIRESAM IEH DO Boh L 74 744
EAY L RIGH T 2R E KT 5 2 5 TE, AN 2 BNGOBRIE At AT A 72,

(Jpn. J. Fertil. Steril., 40 ( 1), 40 - 44, 1995)

#*

I A A DR SR HEART (assisted reproductive technology:
ART) DA IFHE Z L <, AT (artificial insemi-
nation), R#}F52 45 — R4 (in vitro fertilization and
embryo transfer: IVF-ET), FEL{# -9 N HE (gamete
intrafallopian transfer: GIFT) *:7°% { O ffigk Tirb i,
SRS SN TWD. LTINS ART
AR DDBUR T OEETH 5. FEilih S k1
2T 556, WEORE L &b RIS BT
TIREFIICS ERE SR T 2RI EDL I N
HREND., ZOOBIEFT T2V L 2 D0l
WEPERENTBY Y, AENL DO RHEEE
% (Swim-up %) 2 & Percoll {E3 49T d 2, Kl i
FENTHEFRIAETH 505, WAL B 2 i
RHFEDOL BT, 0% BUERDE S L
BnEWS KIEEA L, PercolliF 3451 O i i

il

RIS 2 B BONHE SN TEB Y, 105k
BEOERT R A THOMIREENTWAD,

RATIEH ST % K57 #0512 Gellert-Mortimer
etal |2 & V) W& THL S 472 Nycodenz # HIv 5 J7 i3
7% %. Nycodenz|d Z 1% Tris buffer |Z{A# L 725 0
DX H OEZA & L CHKRTT TICHw SR
THBY, REWEIHR SN TWEY, Aif7E T,
VG255 R OAMAG L R TR R M TH B 120,
IhEfififts e 2@iEe KL, BRIFBToMO
USA L [ S 72K T- OB 0 st DR ET b 2.
T EFFE L7,

A&

1) HWERKER

1987 41258 & B 4172 WHO RS AT 5 o> SEifE 1012 4

EDWTHHE L7 AFIAT R BATHE 1360, AN LB 2201
FMRE L. REBEIT TN TEDE



THRTHEIH1H

(Asthenozoospermia) T 1), £ 7= ZDHD 4 BlLZH
- — k&)1 9% (Oligo-asthenozoospermia) T & - 72.
2V TERETE (Teratozoospermia) (X & £ LT W Do 72,
I L TR COMEEDP LREEE/RTED,
HFAMEEAHTH 5.

2) EEAE

(1) FEAEIE:

BRI IEH S A HE TR 3 T & 2 7217
HANLENLOT, REFFETIIEEE KIRICHE
i LIEA & v MR EREZA A AT —
(F b =s8— 2 140, #5—B5) 2 EHEMA 7oA 2
J& Nycodenz (N) #: & ZF LA T2 L L 72, A4~
&) — LI L% £ -N, N-bis ( 2, 3 -dihydroxypropyl) -
5 - {N- ( 2, 3 -dihydroxypropyl acetamido)} - 2,4, 6 -
triiodoisophalamide, 7;f-f13821.14C, PEMLAAYIC
LHE LA TH D Z DRI TSI, J5
Ft b b AT 5 B NFHE35%, 50%, 65%, 75%
ZLT85%, ONfiABHELIZLDTH LN,
Gellert-Mortimer et al YD 5} Tl &S PEATRAF T LA
b EENEOHERF D BRI 2R T3 65%DRE S b AN
AL SN TV A, ABIFFETIE33%E 66%D N
W % 5 7-1 1% HI 5532 1 human tubal fluid (HTF) % f v
TiHEEL, 1.0mT2AE y vHBRE &M L TAE
OB NAVER L 7. 33%Nii D i 1.053G/ml,
66%N LD Z 1L 1.100 G/ml TH - 7-.

RTINS RFIR T2 b & - sl
ik 2BONHEO EIZEMIEE, 350X g T, 2057
ML LT BEL 72 20, fHiE, 33%NJE, 66%N
J&, Pellet&DZFNEFNDHEZ/SAY =L EAY b
THMELL, FNENUIIHTF % 20ml 322 TS
512350 X g, 107 MOELTHEZITo 72, EhEh
O FiExRBIE L, Pellet i HTF & 2 THRAHIIZ
1.0ml DR FFHER 2 A F R L 72,

) [T 0T
a. A B O

[ & 4172 K F- 173 i % Makler chamber |2+t 7 b
L, fHlZimssE F) ©2SABH2 ; 4 284
L) L YT F H A T % A L7z Computer Assisted
Sperm Analyzer (CASA; Cellsoft, USA) TH{##HT L T,
Fa o, FEREDEEE, EEEEE Linearity)
% 3Rk7z. Linearity (3 10BFCFRIL TH 5.

b. T IEREDT

BT ORE 6 FHEEBOBRE OFE, HBTRHO
LR DA ) 10 SRS M ICEE L, RO
HEgx ko7,

c. BIEFREF IR

A Al

(41) 41

CASATRD 7K TiFE, T &2 L TFT
B O EB A D Lo b IREEMIC b IER 2
BT OB E FoRIERZFE L.
d. HTA%O BRI

F5 T OB 13 Acridine orange (AO) 4t i Cili
R

NS DRI AO YLt % Jifi L B e TBIZE 4 5
L, " HEHDNAlLgreenDEN A, —HHDNAX
RNA (Zred D2 56T 5. T2 B CRLH L
Th, WALEBTHIEEAENOS-SH G E
BRI OELERI S VA, SSHEEDL VR

=

o —EHHEEIIELT 5. EOOELIEEAO
gett 479 &, RIS T green (R HEFAZIE
red |2FEBT 512,

Rl A A4 N7 7 ZE T L, B,
AN A (A% = KEEE=3 . 1) IZT—&
IR L 7=, AT94 K77 A%MEZL, Tejadaetal
D) D TRAIE I 0.02%, Br#%pH2.5 (ZFH% L7z
AOAT (Sigma Chemical Co., St. Louis, MO, USA) « H
WG L7, REAR A RS (4 ) > /S A BHT,
F1) S AYEEE, HED) 12 v b L 450 ~ 490nm exita-
tion filter & 520nm barrier filter & I\ T, 1 #ifkdr 72
100 ~ 200D FA% 2 BigE L 7.

(3) falLHE

BOBOOT— % ONHIE F FREEREICE DK
¥, mean values = standard deviation (mean & SD) TH/R
L7-. F— ¥ MO L Student's thiE 21TV, P<
005%R L7k SHAMAMICEEREAGY E L7z,

CTEBE B X ORETIRRE &R O AT & OB

Hix, €7V OMBREE ROHEL 7.
w &R

1) oERE 2 BNZEIC L 2B TFORINAKE

FT BT B X R B BT IJJERD) 5
ML & N7k 0B, HEEL L URERFO
[ EZ 1 IR L7z, Wil S LS o+ 0
MOBAMEDOBAFITE 2 IR L.

FEEIT B BATHE, RREVWITIZBWTDH 66%N
[, Pelleth® 72 & @ EE RIFOR F 0388 E T
W7z, 66%NIE A S L & 7N T E B U (SR
Bl LB EHEZICHEML Tz P<0.05,
P<0.05). ZIED 66%NE & Pellet/d 7 © O [
FTORA LT, BBFTRARE, PTLZH
F— K- EREOD Pellet I8 7 © O [IUE T A kG
L THEEIZED LTz @<0.05).




2 (42) Nycodenz %12 & 5 - ML HAAIE 258 40% 15
1 AL 2 B Nycodenz i#:12 & 5 5 T-[a]4L
Ji i o ] 33%N k& | 66%N I Pellet /B
Motility (%) . -
R AT S LA 635+ 9.8*% | 195+ 164 |275+ 176 652 + 16.7%1 | 61.5 = 193
RS AT RAS BB 315 £ 11.2%2| 129 £ 17.6 13.9 + 138 36.6 + 17.3*#2 | 345 + 18.3
KT ) HETE) ‘
R — R AERE | 150 + 7.1 125 £ 17.7 126 + 17.8 165 + 9.3 19.5 +9.3
Velocity ( #« m/sec)
FE AT b AT 277 = 6.8 338 + 5.7 332+ 88
FEAT AN FLTE 1 260 £ 59 314 + 44 29.6 + 6.7
CHE 1~ T 9 BF) ‘
Linearity
FETT FL B AT + 1.0 + 1.8 4,
FEWLHT WA LB 40+ 14 45+ 1.5 4. 6
(11T EBF)
Anomaly (%)
FEAT HL R | 95+43 18.7 £ 187 [24.1 172 6.8 + 4.0 8.5 + 6.7
R AT AN BT 119 +58 21.0 + 152 17.0 + 14.2 9.2 + +45
CH 18 IETE)
R R R | 100 1,535 | 112 £ 158 9.1 +129 70+ 1.4 5.9 + 3.9%3
Good Sperm Collection Rate (%)
R P B BB 2.9 £ 4.8%4%5 | 20 & 3.5%6%7 | 363 4 |7.5%4%6 | 54,1 + 33.9%5%7
R AT AN LB 4.2 & 84%8x9 | 47 + 77¥10%11| 32 6 £ 9.9*8%10 | 57 | 4 33 0*9xI1
CH 1 BEJ)IETE)
R — AT e R 14.7 + 20.8 172+ 11.3 40.0 + 0.1 35.1 = 5.7
#1253 1 pL 0,05
*4, *Sy *6’ >!<7Y *X, *9, *IO, *11 = P 0.01
# 2 Acridine Orange 45512 & 2 ¥ - B D #Et
I WiE | 33%NM | 66%NW | Pellehd
AT (%) ’ | \
FEL AT L FL AT T 60.4 £ 22.6%1*2| 572 + 21.1 | 60.8 &+ 21.6 | 78.7 £ 13.4%! | 71.6 + 14.4%2

FEMLIT WA LB (RS T8 0 AEBE) | 65.2 &= 15.3%34
ZHE T — WS ER 76.9 + 9 g*5%6

62.7 = 18.9 | 67.3 = 21.8 | 86.7 & 12.3*3 | 75.8 £ 17.6*¢
74.6 £ 3.1 | 77.8 = 184 | 834 % 19.1% | 84.8 &= 3.9%b

*1, *4’ >:<5’ *6 : p<0.05
#31 P<0.01

*2
El

BRI, R B R 8E, RAREE
b Pellethd |12 BV Tk b REF R RSO, KT
66%NIE Tdy o 7. Tikg & b K5 & 5\ 3 33%N g
WZHARBEICSVENETH - 72, ZHET— i E
THERHIZBRE S 5 L, b B2 mLERAE S 7
DIL66%N & TRA Pellet/d T - 7.

AOGstt T green 258t L 72K T84 7 b & BLILKS
THOEDLEEEAD &, WAL RAFEETIE
66%N &5 &5 LS N7z T Tl b & <, RV TPel-
leths, 33%Nk, FREDOIETH - 72, AT
DEELF RS L L 66%NE (P<0.01), Pellet/®

(P<005) THEIZEMETH 72, FAEREE T
JERE) T b AR OB S5, 66%NIE & PelletfE @
AR FHOEIGE, FEHBKL YV AZICSETH -
72 (P<0.01, P<0.05). ZHT — 45T REfE T M
L&, green YL OE G AR L E VDI Pellet B T,
66%NJE, 33%NKE, FEEAZNIZHTh, %
(1) Pelletd & 66%NIEAEHEE & ) AEISEETH
-7z (P<0.05, P<005).

2) WBTOEERES S UEHREETREAMEED
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Evaluation of a discontinuous Nycodenz
gradient method for the preparation
of good human spermatozoa

Junko Nakaki, Haruo Katayose,
Kazuhiko Hoshi and Akira Sato

Department of Obstetrics and Gynecology
Fukushima Medical College, Fukushima 960-12, Japan

The objectve of this study is to evaluate the discontin-
uous two layers Nycodenz gradient (33%, 66%) method
for the preparation of motile, morphologically normal
and mature human spermatozoa. Sperm nuclear maturity
was evaluated with acridine orange fluorescence method.
The motil and morphologically normal sperm, and the
spermatozoa which have mature nucleus were selected
from 66% Nycodenz layer and Pellet after density gradi-
ent centrifugation. These results indicate that the new
method using Nycodenz is useful for semen preparation
of assisted reproductive technology.
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Fig.l Schema of conventional epididymovasostomy
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Table 1  Pre-and postoperative findings of 10 conventional epididymovasostomies
Size of FSH LH Testo- Histol. Dilat.  Sperm  Sperm Past History
No. Case Age Testis sterone of of Epi. in in Preg.  or Presumptive
(ml) (mIU/ml) (ng/ml) Testis* Head Fluid  Semen Diagonosis
1 RU. 43 20 6.2 38 5.04 8.1 (=) =) (—) (—) unclear
2 YY 43 20 3.1 1.9 8.98 9.1 (=) (+) (H#l (—) unclear
3 MA. 30 20 2.9 0.6 7.88 9.2 (= (+) (BHH#2 () unclear
L | _ - - epididymitis?
4 OT. 26 15 4.7 3.2 5.04 7.0 (—) =) (=) =) Gunilet )
o - unclear®*
5 EM. 33 20 6.1 4.0 4.45 9.1 (+) (+) (—) (=) (right)
6 HK. 41 15 3.1 4.8 3.37 6.5 (—) (=) (—) t—) unclear
7 TN. 25 15 46 13 524 63 (—eystt (=) (5)#  (—) ?g’iiﬁi)c‘ymi‘is
8 ON. 30 15 5.6 1.1 6.77 6.4 (—)cystT (—) (—) (b unclear
9 AH. 27 25 4.5 1.2 6.01 7.1 =) (—) (=) (=) unclear
10 NH. 30 20 4.7 2.0 5.99 6.5 (—) (=2 =) (=) unclear

* : modified Johnsen's score
*#: congenital absence of epididymal tail (left)

Table 2 Postoperative semen analyses of 3 patients with spermatozoa present in the ejaculate after epididymovasostomy

1Mo. 3Mo. 6Mo. 1Y. 1Y6Mo. 2Ys. 3Ys.

#1 semen volume (ml) 2.0 1.0 1.0 2.0
Case2  sperm density (X 10%/ml) () 9.6 19.2 39.2 10.4

sperm motility(%) 9 75 48 16
#2 semen volume (ml) 4.0 5:0 4.0 5.0 35 4.5
Case3 sperm density (X 10%/ml) 29.0 50.1 90.2 72.8 33.6 118.6

sperm motility(%) 15 30 40 35 45 70
#7 semen volume (ml) 1.0 1.5 1.0 15
Case7  sperm density (X 10%/ml) (—) a few (—) 19.8 61.0 48.0 36.2

sperm motility(%) sperms 0 0 0 0

fE13742.39 + 145 Mean = SD) T, Wi hollxEik
b, 19894EF TIIRIAGE (2 Uik 1ok, 2Ll
[FEDER] T I3 IRMA SRERE BEARE I & g Shre.
ZRAN, Y=0717X+ 0328 (FSH), Y =0.265X +
0376 LHOMERIZ L W BHBEICL2HEICRES L
2. FNFRoHEEMEIZFSH= 1.8 ~ 13.6mIU/ml,
LH=1.1~88mIlUmlT®» A . F7:, [ testosterone
1Z[AKEIC 19894E F Tld, RIASHDCCH#IZT, Fhbl
FEIZRIA BRI & Dl &7z Y=1.14X+0.10
OMEFRIZL Y, BUEIC L AEICIRE WD, i
{13270 ~ 10.7ng/ml T, 7R & N7ZHEBI O fEIL
588+ 1.65ng/ml TH > 72, W NOWFEE b A EA
KEDHETO 1 BOADMETIZSH LA, IEHEEHN
2B EATREN, FO ) BIFICI A FSHEAYIE
WEPICH Y, HEERAT 12ml &8 2 B AEF R
AT LN TW D, FEEAMART RIZ oW Tid, #
F-DHEAE S B KIS O scoring % #1453 % Johnsen's
score l2xt L, #M 5% F X Tscorel0TH L, sper-

matid % late spermatid & ealy spermatid {241 % de Krester
& ® modified Johnsen's score BWEEHI TH 5 & H 2.2,
Fadb oLy, R RO = %
ToTwh, EHAD) LR TOBEEERITRL,
% D score DFF147.53 £ 1.22 (Mean £SD) & %2> 72

score259.0 % # 2 HHERI FEFI 2 - 3 - 5) Tid, fird
\REE ERIBIE L DT R R Z L7212k L8O
DT TRBTEE0%,o 7. HE KRETICHE
BICIERORO S NIEFI T 26 261 L b 12%
ORHEFDED 5N TWBDIZH L, JLEDOED
SN WVIHE T LRI SR T ORRD 5 NI RE]
GEBI2) b D, VWD scrotal exploration (2 & V) B
FEDAIZHIMT 50120 WS AEE SNz, R
HE R OO I RER GEBI2 - 3 - 5) T
13, MO T2HI GEBI 2 - 3) HT2°
WL 722285, bk T o0 sk ho IR oh
T, WS SRR OBEED & HIEG] T O A1
BOREBRP ISR TORBEE R, LaLl, O
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iX, PROBFICE VBRI TR L2k b,
HRTRIWTZWEE S PRIZENS L DD, micro-
surgery DT & b > T, ZOMEMOREIZHT 5
:&@ZEﬁ%rﬁLt.:nuib,:mﬁﬁm
HANPMEZ B Z L0, 0WTHE, ZOKTO
PASEREB 3 2 H A RV & h s 2 &
DHIFES LS.

X ®

1) Dubin L, Amelar RD, Magnified surgery for epi-
didymovasostomy. Urology 23: 525, 1984

2) de-Krester DM, Holstein AF, Testicular biopsy and
abnormal germ cells. In: Hafez ESE eds, Human
semen and fertility regulation in men. p332, The
CV Mosby Co, 1976

3) Silber SJ, Microsurgery for vasectomy reversal and



S5}

FRCTAELH 1L H =

vasoepididymostomy Urology 23: 505, 1984

4) RAINASRE, SRR, BFARbE 1, BEBET
H5HE EARRSE W &40 (side-to-end ) DFEER. IR
HE 37:607,1991

5) Hendry WF, Knight RK, Whitfield HN, et al.,
Obstructive azoospermia: Respiratory function
tests, electron microscopy and the results of
surgery. Brit J Urol 50: 598, 1978

6) HHH—ES, HHEZ, £BLM fit, Organic
Obstructive Azoospermia 11451123 2 il 52 ALK
EW AT F OBKRMRGE. HAMERE  29:310,
1984

7) Bedford JM, Evolution of the sperm maturation
and sperm storage functions of the epididymis, In:
Fawcett DW, Bedford JM, eds, The Spermatozoon.
p7, Urban & Schwarzenberg, 1979

8) Southwick GJ, Temple-Smith PD, Epedidymal
microsurgery: current techniques and new hori-
zons. Microsurgery 9: 266, 1988

Clinical review of 10 azoospermic patients
epididymovasostomized conventionally
for presumptive diagnosis
of epididymal obstruction

Akira Iwasaki, Eiichi Ishizuka
Department of Urology
Yokohama Red Cross Hospital, Yokohama 231, Japan

Masahiko Hosaka, Yuzo Kinoshita
Department of Urology, Yokohama City University
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Makoto Hirokawa
Department of Urology, Fujisawa Municipal Hospital

Teruaki Iwamoto
Department of Urology, St. Marianne University

We have applied conventional epididymovasostomy
to azoospermic patients with normal testicular volume,
normal serum FSH level and intact spermatogenesis,
whose vesiculograms showed no obstructive lesion in the
distal portion of the seminal tract for presumptive diag-
nosis of epididymal obstruction.

Herein the clinical features and outcome of these 10
cases are discussed retrospectively.

The average age of the patients was 32.8 years old, the
average of testicular volum 18.5 ml and the average level
of serum FSH 4.55 mIU/ml. In 3 cases with modified
Johnsen's score above 9.0, spermatozoa were recognized
in the epididymal fluid. However, 7 cases with no sper-
matozoa from the epididymis showed average score 6.8.
In 2 of 3 cases with spermatozoa from the epididymis,
spermatozoa were obtained in the ejaculate postopera-
tively. Out of 7 cases who showed no spermatozoa in the
epididymal fluid, only one case, diagnosed obstructive
azoospermia due to acute bilateral epididymitis, showed
a few sperms in the postopertive ejaculate. However, no
pregnancy has been reported in the 3 cases within 2 years
folow-up.

(%A 199446 H 3 H)
(30 19944F 8 H22H)
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Purified FSH @ step down dosage ¢ 5-1%: &
GnRH agonist {Z & % N4 LH surge % FIJH L 7-BHINZER 1
JPEERIRIBTEBERERS DN A ) A 7 FEBNTT 28 L it

Combined Ovulation Induction Method of Step-down Dosage Regimen of
Purified FSH and Application of GnRHa for Induction of
an Endogeneous Pre-Ovulatory LH surge:
A New Approach to Treatment for Women at Risk of Developing OHSS

LB R i b R

[l i X # (£5 €T % B’ —
Akira NISHIKAWA Tamotsu KIYA Ryuichi KUDO

Department of Obstetrics and Gynecology
Sapporo Medical University, Sapporo 060, Japan
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Hisanobu MIZUMOTO Satoshi TANAKA

Department of Obstetrics and Gynecology
Hakodate Goryoukaku Hospital, Hokkaido 040 Japan

ZAENEINHIERBERF (polycystic ovary syndrome ; PCOS) 7z & )51 8 Tl 55 B (ovarian hyperstimulation
syndorome ; OHSS) J8E DY) A 7 S VEBINZ, Z'F K b0 ¥ Uik 4479 854, OHSS D FhAE T 4
ML 7% 5. OHSSTEADTFH DO LHEIZ L A &6 F 4\ pure-FSHASHS X 41, step down dosage {%: 72
EDPGENME SN TWD, T/, RKILhMG TIIEEZHIHL L 72%, hCGOfEb ) |2 GnRHa %55 LA
KITELH surge 2 R T L 7= PEIRRE T8 12 & 2 AT ORASHGS S 7z, Al @512 FAE 0 OHSS O REA: % 3
D 3BIDPCOS & | BID I #EEH % & s 5 BIZ pure-FSH O step down dosage i & GnRHa |~ & 2 IR LH
surge & FUH] L 7-HEINGE T 2 Ml DR 72 L2 RA 2. ZOREE, NI 14580 12055, 86%1- M
b, WHlRIE 4 M, 29%, 5HI 4 GIATHR L7z, OHSS D%t 14EHIH 3 M, 21%I12R 6775
DRI O I TEAE CTdp o /2. ARikiE, OHSSHED) X 7 DEESIMESII M L CHA T 2 &

Ezohr:.
(Jpn. J. Fertil. Steril., 40 ( 1), 50 - 56, 1995)

FIPERT & L C EEE 00 5P 5L B R B4 1 B (OHSS) A

B 5T 200 WA TH o7 OHSSEHAED TR0 7

TR0 & 25 2 SRR I AR5 EE (PCOS) A1 HLHZ I E A EE F %2\ FSHEH (purified FSH ; L
3 BPIIESE DA, Clomiphene i A5 91 1247 ~, pFSH & W&9) DSHHSE SN Z DB HRE ST
DNDLD, WRADOEEWMG-hCCHEEA THN S, L Wh, S50, HHFEIZOVWTHIIFE SN, Low

AL, PCOSHEGITIXLHOGFWI BRI ZZ b H Y, dose {13 7:9%2, RN R R AR pFSH % %45 LIl



SERTELA LA

HOFSHL NV % Bl &80, DRy es
WA EEFSH L AN & il & &, T OMFSH%
712, LHZEREICHR>Z &2 BBy & L7z step down
dosage 7z E DG RE SN TV A5, $72,
BT, hMG CTHREE 2 HIM L 72#%, heGofb Y 12
Gonadotropin-releasing hormone agonist (GnRHa) % #%5- L
PNPELH surge % FI ) L 72 HRINGH 5610 & 2 B2 K
ARG S N2248, L L, IhHoHEs RS
NTWBL—HT, OHSSDIIEIXFELITIZPIETE
$, BHCIERICEERERET A b H 5.
Aela], Fk 4 IZOHSSHEREDNA ) A7 HTH S
PCOSJiE 5 % vh(2 12, pFSH step down dosage i &
GnRHa = & % MR LH surge % FI) i L 72 HEIRRE 6
wHlAADY, RIFRHREE-OTHRET .

PO 4

Zefal, % e L CHUBREERER PR b AR R 72 5
O\ e LR R e A AR SR BE th D B D 9
t,, OHSSHEIEDNA Y A7 L L TGRIUZEED
OHSS @ 7 % # 2 PCOS B # 3 5l & PCOSLAHF T
OHSS DELfE% #5214, F7-, Clomiphene citrate |
X BIRBEIRGGIO 1 FIEBRIRLA: K1), KREFID
ol % B HLITR T

FEF) 10 19874E, AR OO RZZ LK,
Clomiphene citrate (7 2 3 v F®), Bromocriptine (/ ¥—
0 7L ®) Z LB L Ty, IO 2 E
M%<, WHRHMERT LA o REE L T»
7o, SRR, WRFEME LTI K o ¥ ok
2458 L7255, 19934E 3 A Clomiphene-pFSH-hCG %
&, Mg bR CRRA KR D A B, EE
DOHSS % B L7z ABRBEHEAPLEL o7z, Z
D= OHSS THiZ HiE LT19934E7 A & b 4 [nl

[ipll

fib

(51) 51

Clomiphene % (s & L 721G # CLIFEIIE S, 19924
10 A HMG-hCG 12 & 2 HEEE S 24T o7 2 A, &
fit O OHSS % 58 4E L 7. # D%, Clomiphene-pFSH-
hCGD#£ 512 & D OHSS A #2 = S IZHEIN L T 7z
ASEEIRE, 1993 4E 7 H pFSH step down-hCG i (2
Yz ob 2 A, PEEOOHSS DR L A7z,
ZD 7= OHSS DSMERIEE By L L TRIFEI10A &
DA R MG L7z,

FEB 31199145 3 A, #E A0 728175, Clomiphene
Bl L7217 o T 72hs, HESI L 72\ EHA
L%, F7o, WS L0l RY HRYE L72iaHE
128 ) #2727, 19934F 1 ] Clomiphene-pFSH-hCG D¥%
Bz X ) FEAEOHSS & 584E, 2 512, [A4E 6 H pFSH
step down-hCGHF{E 2T L 7273, [Al4k(Z OHSS & %
SEL 72, #0780, OHSSORJEN I HE LT
F#E9 A L ) AREE R L.

FEGI 4 0 1992459 A, AL, A0z 454)
2. SERE FERNITEMN TOMREDMIES Y .
AiEE X W HMG-hCGH#EE T L Th h, UFRTH
HMG-hCGHEEZ B L7, &M & b &~k
HEDOHSS 7 2 L7275, 2 FIE TR L7z b
OO, RS EATHRREICED, BHEMRES L
TERABRELILEZA, V—TATYFIATT5
VB, L R v EBBL, B
L2 & %R L7z, Dk, OHSSD/NA ) A7
# L % 2 pFSH step down-hCGH# L & 1T\, HHED
OHSS * B L 720 O DIURICHE) L7275, $ 720k S
BWCHEICE o7, ZOORIBMHREIT 5%
EWE A AT L 199445 1 AR AT A28 & L
17

FEGI 5 0 199448 1 A, AE07-0 4807, #ilE
{2 T Clomiphene, Bromocriptine % H1.[» & L 726 % 3

DF A AT, ERT TV 7oA, SRR LI HEIR O 2 R b
FEGI2 0 19914E 3 A, HEAKE, TIEO720ME. Zl RN, THRFMOE U EEICEET D
£ 1 BIEGIOBWL ERVE S BREOHKE
Cen am A S LH FSH  E, Testosterone PRL Necklace OHSS
AEG] iy B4 WA BT (mIU/ml) (mIU/ml)(pg/ml) (ng/dl) (ng/ml) ~sign &4 DBEFE
B, e
I 28 peomrus s+ miE 21 BHY 16 82 52 98 302 HYH HEEME)
3 27 E’%"rﬁszﬁ, SE HY 161 73 43 nt. 12 dY »YEE
3 23 ﬁ%"ﬁxﬁﬁ’ 24 L 17 62 192 nt 12 »Y HHEE
55 1 BE M H RS, =
4 32 E"E@?ﬁﬁ 9fE H Y 6.2 8.3 377 435 31 HY HY(EIE)
s 3 EEMTIE s HH 77 99 332 06 22 BHhH &L

57097 F U AMiE
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pFSH step down dosage 4%5-1: & GnRHa | & % HEINGE 58

GnRHa

pFSH

225IU 1501U 751U

AL

Insemination

Luteal support

X1 PERFEo T ba—

I
el FRNE A TIIPCOS IEEGER

T o 72D G IWIESIZTOHSS DN A ) A 7 B
L# 2 545 necklace sign # iR 72726, 1994451 [,
RiEEMITTHI L L L.
KIEBIDBW L E AN TV REORERE L7112
NT. B, FREMICBE I AN &, i FSH A&
BEAEASIE S F 72 AR < i LH 2SR AT 15mIU/ml
PLEDFEGI 2 PCO L BT L7z, F 72, 4fTOHSS
DNVAI T 775 —=EEZHNE\HW S "Necklace
sign"OVIIEDOBEHFRMAIC TROLN. 512,
FER 3 LAMIRE AR 2 THUAER T b 2o 5
7z
A&

HiicoolhEzems. $hbb, HRSHER
SpFSH(7 )V 7 14 / — LP®) D5 %ML, #)
HIZpFSH, 2251U, #52 HIZ150IU, &L, #3
HH LB 75U D7 & Tl H fiE R LEE FiE%
T VIR KIPRLE A 18mm %2 # 2 72 & 2 5 T, GnRHa
ARTVLF2T9I150 g% 1[0, 5BV 8EREE
1227 L 3IRIENICERS- L, €024~ 3685 %
[ZPercoll HE12 & A% L 74 2 VT, AT
AT oz IO KIS EVGREFICE L TIZwH,
%2 HIZpFSH, 225IU, #53, 4HIZ150IU, & it
L, %5 HHDRIX75I0 ORAE T fHiEZz v L
BFiEEAT o7z, BRI, B0 CHENER %
Duphaston % Nk & & 7245, OHSSZ&E D W] AEPEAE
VW EEZ 5N 7354 13 Luteal support & L ThCG % %
517

HAREREE 40%15

o

K2 ZKIEBI O GHHE A % 73],

AEF) 1 0 pFSH%E A% 5 H H 2 & # H T 22510,
150IU, 751U, 75IU..... & 0s % 702 & D, OHSS
FRIET D L% L, SEHMOPINGEE 24T\ 5 T
WH CHARICHII L7z, SEMIHIZGnRHa 150 1 g %
8 e 4 2 M S EN IS LRI A D &8 2 L7z,
TRl 5 B THE NI 28 2 fERE L 7278, IFHR 6 412
THREICE-72. &8, Wk, BRI LS
25, YIRS TH - 7.

FEGI 2 © VEBIHZpFSHE AfE5 HE» 538 H T
225U, 225IU, 150IU, 150IU, 751U, 751U, 75IU......
W L TG L, HERASA SN F D%k,
DOHSSAHAE L 7=, FD 72 2 FWH 1% 2251U,
150IU, 751U, 75IU..L W08 L7-& 2 AIBORE
HUE S, pFSHIC X A4l b o MERs A ta £ b
GnRHaZ #5452 & Fv N L7, 3EM
Hix 2 EWIH & AR ICHEINGE S 247 > 722 14 H
H Tl KIMNEA 20mm & 7 1) # 1 GnRHa 150 g %
8 WEM) 1 2 [ S WEM 5% S LHEIRERS L ish L 72, 4
FEIE S 2 ME & R ICHN SR 2177295, A
#£15 H H TRORIIIAEDS 12mm & S8E AT Mg
MbihiE o772 GnRHa % 5T 52 & Fv >
e L7z,

AEF] 3 0 pFSH#Z A #% 5H H A & 3 H T 2251U,
150IU, 751U, 75IU.. & #4242 E 0, 158
HIZEEOIIEIE KA A S 9%, 28 B 12 OHSS
DEFTRIEA LN A 272, 3FEHIH L GnRHa 150 1 g
T 8 BRI 3 MBIENICI S L, Ji iz Le, i
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#2 HEMOGHENE ERR
#EF B pFSH O#4% 5 GnRHa#% 51> GnRHa®  HEIIO  AIHE{T® OHSS D Luteal #EgRD
HAL (QU)  ROKEPRLAE (mm) &5k A eg I support A I
1 825 26 1508 HY Hh %L Duphaston 7L
2 750 20 150 1 g Hh Hh ZL Duphaston 7 L
3 675 20 150 2 g &Y HN % L Duphaston 7 L
4 675 18 150 2 g Hh H 7% L Duphaston 7% L
5 825 20 150 gxX2 &Y ) 7z L hCG HY
21 900 26 150 e g HY »Hh # 1) (#iE) Duphaston 7 L
2 1125 12 v
3 975 20 150 gxX2 &Y »Hh 2L Duphaston 7% L
4 975 12 Fy bl
I 750 21 150g &Y %) &1 (#fE) Duphaston 7L
2 825 20 150« g »HY »H0 L Duphaston 7% L
3 825 21 150 0 g X3 &Y HY HYEHE)  hCG Hh
4 1 1050 20 150 gxX2 &Y HY %L hCG HY
5 675 18 150 ug X2 &Y H L hCG HY

BE D PP EJE A ATA S 72T, Luteal support D 72 &
hCG % #5 L, A#F340H CERRICkHEE %Y,
FOHMETHHZ & xR L7z, BEEk1608T
MRS LT b,

fiEf 4 © pFSHZ H# 5 H H 2 53 H T 22510,
2251U, 150IU, 150IU, 75IU, 751U, 75IU......& il
L, GnRHa 150 xg#% 8 HERIEIC 2 M GLENIZHS-L,
HESH # 38 7% Luteal support @ 72 ¥ hCG % % 5- L 7-.
OHSS #ZFET A Z &7 <, VHMHTEIRL, Hik

A% 3 [ H O sk iAT L7z, HAG TR0 D
FeH & NIRAEAER 1008 TR CTh 5.

fEB 5 . pFSH#% A#% 5 H H 2 53# H T 22510,
1501U, 751U, 751U, 75IU....& @i L C#5- L,
GnRHa 150 ;2 g % 8 HFMEERC 2 MHIERICHS- L 72,
HENRER % Luteal support @ 728 hCG 500IU % 3 [Al#%5-
L7-. OHSS#%ZJET 5 Z & 7% < A#F27H B Tk
FUCEEE 7 ) B TR HIETH S 2 & 2
WL, R 108 TiE O 7o fibe % #84r L 72,

N ELH surge % fERE 9 5 728, GnRHa# 5 Ol
%12 L-Check®% fil V> TJR " LH % #l5€ L WA LH
surge AR E TWA N E ) P ERE L7z, £ORR,
GnRHa 150 1 g% | I&EFEAIIHG- LA T, &
SIS TH o 7275, G5B EEETHDL L
AR E N, MRPELH surge A3k & T2 2 & A5
REh.

A 1213 Luteal support & L T Duphaston 15mg % 4
R EETW7z25, FEB 312
O A7 1Y Lang/ml &K, FERMEREROIETL

BLTHETHOMmp 7

LRSS, FOREHEIRIOLA N Z 4 -,
PEIR R D UR B O IR % Bl%E L OHSS D) A 7
AR & # 2 5N 7235613 Lutes support £ L ThCG
D5 %47 -72. hCGIEGnRHalZ & V) HEIN % 5] & ke
SLTHhH2~3 M L%, S000lU% 3 ~4H
WS- L7z, R L Z2SE IRV hCG Dfx -
Ao AT H - 72051 BICEE DI ENTA % 72
W7o, OHSS XFRH LN d o 7.

GnRHaDF% G122 THE, 150 g 1 WD 5T
G 7255, PIEPELH surge S #ERR S 41, HEIF b
GrRHa % #% 5 L7z &R TEb sz, L L, §i
R X I ZHEREREA DB L7 72D hCG DB N
45 -& & GnRHa b 150 g & 8 KEMHE 2 M2\ L
3EF%RS- L72AS, HRICRIE R  BIF G RR 2.

3L EOKREE T Lo, BRI R B0
(3 12/14=85.7%. MEERFRIZEEAINCAS & 4/14=
28.6%. FEBIRIZADE 4/5=80%\27% 5. OHSSD
ZIERIZEERNCAD & 3/14=214%. ZHRaIEERDS
16T, &R LT 1/4=25%. HEOHOE
WKIREEDS 1 BIT, &R LT1/4=25%TdHo
7o, F7o, MHPLHE SEZEL TW/ 2360
PCOS ', 2 BIASAENR (1 BN 123 L, M LH
fEASIEH O 2 Flid b iR LT Th 5.

£ =

OHSS IZHEINFESRIC L o> THET AERMEDEET
oY, EREOWE, MTGEHIC L 5 MAREZR &2
IVRHICELEELH L. EE, BINERLEED
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pFSH step down dosage 4%5-1: & GnRHa | & 2 HEINEE % HARIEERE 40% 17

23 BIEBI O

PEINEESE ¥ ¥ > &) OHSS %

ARSI

SO D L 2L BRI =i
1 5 0 0 TUES ) TF HY TR 6 BT R
p) 4 2% 1 L PO EE LRIk
3 3 0 2 AjHEH R HY G CIR 1608, FOEIER
4 1 0 0 PEMREICHT L) 285 EEE HD TR 108 THkEE
5 1 0 0 THESYTFY Hh HEAR 1038 CHABED 72 0 i Bead A
reproductive techonology D4k & & & |[ZHEIIFESE 1 b & 512, hCGIEM =A™ <, luteotropic 7% 1

ZEEL, JROBERLD HHEWIFTONL L) I1C
7% V) OHSS DI AERUIIEI L ZF DF I & Gk E
BB E 5TV A0, OHSS DA S35 )
Ry T 77y —& LTI, EEE, PCOS, RH,
M DEEREE, 8o, o, Bk, v
R RN B4 2 ~ 8 mm KD PRI AP 208 |- $abk
D7 ERITIEA TV BFTH, 1) % Necklace sign,
IR, hCGIZ & % B RBEAEIE, GnRHa% w727
OrI—NBEDHITLNTNES, F72, PCOSD
HEIRFER O Y54, Clomiphene LA R MICITH NS
B, DY E BMG-hCGHED FThILTw ., L
L, OHSSD') A2 7 7 7 % — T % PCOSHERIZ B
WTUE, EEEDOOHSS DHIET 5 DN & b,

OHSSHEAED VD 7- bR & E 2 S A LH %
BEAEEELWFSHEA (72 VT 4 /) — A% 8
FIZE SN, BB HE SN TWDY, ftdkd
) D% 5P TIEhMG 12 HEX OHSS D Jg A 313 v &
DOFEEEFCZ EITTE R Do,

S5, NHMEOLHO WM 25 HWT
GnRHa z ff 1 § 2 LA Th N B & 9 127 - 7293,
BERTHD L) HEOE, OHSSFEAD ) R &
T77F—LdFbNTW5HEO. FNiL, GhRHalZ
L0 NKIZ & o TN 2 580 % 750 B o # AL
MR BHZET, PRABEZEE TS L05TE 3
Lo 7GR, BfliAT E5 L 22BN B hn
TEIDEEZLNTWS,

pFSHOF G- HilzonTid o THiA s
W INTWAE, KEETHRY % #1T 5 low-dose i
LI HPNIR R KE O pFSH # #%5- LI o
FSHL X% bA S&7:0, DS axRd &
BFSH L ~NL % i £, ZOMFSH % 4712, LH
A PRS2 & & HY & L 72 step down dosage i 7
ERE SR TwaEs, Lal, ZokiEdHw
TS NHEMFSHO kA 388 5 N &4
D, TOL) BEEIXOHSS AT T B 10,

$72, OHSSDIF & A EAhCGHE5-ZII Y,

HFHET B 2 &N, hCGDFx5-ATOHSS % HAE(L
SHDBEEZLNTWS, FD2ORCCOHI DY IZ
GnRHa & F (L A O F VA RO LH Y — &
TR LI E R T B HES R s SN BIT
JEAE % £ TV 529, Emperaire 5213, HMGHIIZ5]
EHiE 8 HFMIEIC 3 (1] GnRHa 200 1 g % ShEA IS
5 2 L2 X ) NIRMELH surge % 2 & 3 5 1 & s
LT %. LHsurge & #)[810 GnRHa#% 5% 4 [T
BETHBY, F7:, GnRHafk5-%E L 21fhx &
FIUF-IEIZETL, Yo A7 o flHiE LR
THIEEHELTWA, 5I1E, hCGIZ & Y 4LE
TELH surge % 5| 242 = L 72856 0 16.8% D -4 12 1
N, ZOHETIE216%DEVIFRE#1BTE Y,
T/, 37BIF 1 FIOOHSS b, FH L o7&k
N TV 5, Imoedemhe 5 91E, HMGHIICH | X5i% 8
IREIRIFE(C 2 [0l GnRHa 100 g % BAERIZHES L,
eV E »BIRE % ST L, GnRHafk 5% 1 I
FMITLHB L UFSHIE L5 LG 4 B TY — 7 (252
L7ZZEZRLTWA, 720513 2 0
T\ 7ZIVEETIZ L Y 3860, 1510> OHSS b %4
EFIZNBIOMIRIZETI LT 5.

INS DA IFVTND GnRHa% 5% 4 BRI TLH
surge HEE B Z L ARLTWD, KA I1X1500gD
GnRHa % 1 [Bl 7213 O F%5-T 4 LH surge A% Z 1) HE5H
DFFEHII L TV BHS, 4RIOMRERE £ 2
KB EN50 p g% SWEHIE2 M OIFEGHLE L& |
BB . —TJiMeer 5913 HMG Hl## 12 GnRHa 200 2 g
T AWEREEC 3 WS L, 44580 1051 22.7%)
DIFEBI 2 HE LT 5, LaL, 205 H27EM
IZBWTOHSSD ) A 7 #3384 L, hCGH5-%17hH
%% TH 3FEMITHEE D OHSS 3% 4: L, GnRHa
(2 & BHENHES DT L OHSS Wil v & LT3,

ARFADOHEZED, SVITREEZ 3L 2 L
T&. Fro, BRIIZIZE ALTEE 20 5 ik
JEDOHSS % 3 I Cilw 7z, LA L, TH5DiE
17113 pFSH step down-hCG ##i: T & OHSS % £ 5 7
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¥, Wity PCOSHER TR DGR L ) HFED
OHSS # R L7-filTHhHZ L X)), OHSS DFh%hR
XV E# 2 515, Hamilton-Fairley 5 9i&, LA
LHABE A PCOS O AR TR (4 1M H LHAE A IE# O
WHAE LRV EERE L TV A28, 4O
SCITFEBI UL A 7 A% 3 B 2 BIOIEIRIZERTD L,
Clomiphene citrate 7 & D if1# (K19 % PCOS D
FELTERTHAZ RSN, 25612, I
HLHAEDSTER @ 2 Flld Vb iR Lk CTh 5
Z Ehs, PCOSLIWETHMG-hCGREEDMEIL & 7 5
OHSSHHEDNA Y A 7 R, F 72, ZNLSNDIE
BlZBWT A RETHMGHINFRELEL LN
2. ZOLHIEVITHREIRONDEDTHNIL,
AHZHEHT 2 2 & T, IERTRLERED ZAE T
% I & BRI DA O EEEEARTAE (2 LT, RS
SHE T EICRBATT ARTOBEREOGHE & L THA Al
s EZLNA.
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Combined ovulation induction method of
step-down dosage regimen of purified FSH
and application of GnRHa for induction of

an endogeneous pre-ovulatory LH surge:

A new approach to treatment for women

at risk of developing OHSS

Akira Nishikawa, Tamotsu Kiya and Ryuichi Kudo

Department of Obstetrics and Gynecology
Sapporo Medical University, Sapporo 060, Japan

Hisanobu Mizumoto and Satoshi Tanaka

Department of Obstetrics and Gynecology
Hakodate Goryoukaku Hospital, Hokkaido 040, Japan

It is important to prevent the ovarian hyperstimulation
syndorome (OHSS) by gonadotropin therapy for women
at risk of developing the OHSS such as polycystic ovary
syndrome (PCOS). Purified follicle stimulating hormone
(pFSH) contained no element of luteinizing hormome
was exploited to reduce the risk of OHSS. Several regi-
mens to use pFSH were reported such as low dose
administration method and step-down method. Recently
some articles have been pubished describing the applica-
tion of the initial stimulating effect of a gonadotropin
releasing hormone agonist (GhRHa) for induction of an
endogeneous pre-ovulatory luteinizing hormone (LH)
and follicle stimulating hormone (FSH) surge.

In this study, we report a combined method of the
management of women at risk of OHSS, by the use of
step-down dosage regimen of pFSH and the application
of a GnRHa for induction of an endogeneous pre-ovula-
tory LH and FSH surge.

This study involved 4 women (3 women with PCOS
and an amenorrhea women) who had the history of
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severe OHSS by preveous therapy and a woman with
amenorrhea due to hyperprolactinemia who resisted
clomiphenecitrate/bromocriptine therapy. These women
following ovarian stimulation by step-down dosage regi-
men of pFSH, received a GnRHa nasal spray for induc-
tion of the preovulatory endogeneous LH surge. (The
ovulation was induced in 86% of 14 therapeutic cycles)
Conception occured 4 of 5 women (28.6% pregnancy

pFSH step down dosage % 5-i% & GnRHa |2 & % HEIR 5%

HARELRE 40% 1%

rate per therapeutic cycle), one of which ended spota-
neous abortion and 3 of which are ongoing pregnancies
(a single tripple pregnancy is included). Mild OHSS
occured in 3 of 14 therapeutic cycles.
This therapy is a relatively safe and effective method
of inducing ovulation.
(ZAF 1 199445 23 H)
(5BE 1 19944 8 H24H)
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ENDOGENOUS FACTORS AFFECTING STERILITY IN OOCYTES
OF AGED ANIMALS

Akira NARITA

Institute of Whole Body Metabolism, Chiba 270-14, Japan

Abstarct: We have recently shown that mammalian oocytes morphologically change in the normal range

as the animal becomes older. The stored oocytes in primordial follicles tended to diminish in size with age,

there being a decrease in the number of mitochondria, Golgi apparatuses, smooth-surfaced endoplasmic

reticula, ribosomes, microvilli and desmosomes. On the other hand, the grown oocytes, in antral follicles or

immediately after ovulation, tended to enlarge, and to increase the amount of proteinic fibers and neutral-

fat droplets with age, but to decrease that of glycogen granules, and to lessen the activities of cytochrome

oxidase, succinate dehydrogenase, 2-3 3 -hydroxysteroid dehydrogenase and adenylate cyclase. These

observations suggest that the main factors affecting sterility in the oocytes are a decline in the functions of

cell-respiration and electron-transport, and a lack of sensitivity to external stimuli.

(Jpn. J. Fertil. Steril., 40 ( 1), 57 - 65, 1995)

Introduction

Mikamo!) reported that aging of oocytes is clas-
sifed into three types: 1) aging of intrafollicular
oocytes before ovulation, 2) aging of oocytes in the
oviduct after ovulation, and 3) aging of oocytes with
advancing maternal age. It is generally mentioned that
overripeness of oocytes belonging to 1)> 3 and 2)6 =1
may increase in the rates of abnormality'? ~20), atro-
phy”- 19 and death?!-?2 of ova, and decrease the preg-
nancy rate?3 =20 and litter size?* 27 in aged animals.
However, there is no denying the fact that aging of
oocytes belonging to 3)% 13- 18.20. 28~ 33) i recognized
in mammal.

Mammalian oocytes derive from oogonia in the
ovaries only about the time of their birth®*®, and do
not increase thereafter® 37 =39, The surviving oocytes
in the ovaries, therefore, could age as the animal
becomes older. We have recently shown that mouse
oocytes morphologically change, even in the normal
range, as the animal grows older?® ~3%). In this paper,
I introduce mainly the our studies on age-related
changes in mammalian oocytes, and investigate
endogenous factor affecting the sterility in the oocytes
of aged animals.

Materials and Methods

In our experiments female mice of the ICR strain
were kept and fed normally in a room at 24 C and lit
14 hours a day, 4 a.m. through 6 p.m.. We used 313
female mice: 2-day-old, 20-day-old (proestrus), 60- to
90-day-old (proestrus) and 360- to 390-day-old
(proestrus) mice for stored oocytes in primordial follicles
and for grown oocytes in antral follicles in ovaries,
and 30-day-old, 60- to 90-day-old and 180- to 210-
day-old ones for the grown oocytes immediately after
ovulation.

For measurement of size in the stored and grown
oocytes, mouse ovaries were fixed in Rossman fluid,
embedded in paraffin, serially sectioned at a thickness
of 7 y2m, and stained by the hematoxylin and periodic
acid-Schiff method*®. The size of oocytes indicated
by the value obtained when the long and short diame-
ters in the largest cross section from each oocyte were
added and then the answers were divided by two. A
statistical analysis was carried out using the y>-test.

For counting of mitochondrial number, mouse
ovaries were removed, fixed in Champy fluid, embed-
ded in paraffin, serially sectioned at a thickness of 3
x«m, and stained by Altmann-Kull method*!. Num-
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ber of mitochondria was counted in the large cross
section from each oocyte. Concerning the grown
oocytes in antral follicles, an additional counting of
mitochondria was made in five regions, each as wide
as 100 pzm?, selected at random in the cytoplasm of
every oocyte, and then the average was taken. A sta-
tistical analysis was performed using the y>-test.

For observation of ultrastructure, mouse ovaries
and oocytes immediately after ovulation were fixed in
0.1 M cacodylate buffer solution (pH 7.4) containing
2.5% glutaraldehyde and 2% paraformaldehyde, and
then in 0.1 M cacodylate buffer solution (pH 7.4) con-
taining 1% osmium tetroxide, embedded in Quetol
812, cut at a thickness of 0.1 m, and stained with
uranium acetate and lead citrate.

We used the method of Burstone*? for the demon-
stration of cytochrome oxidase (CO) activity and that
of Nachlas et al.*3 for succinate dehydrogenase
(SDH) activity in the grown oocytes immediately
after ovulation. Activities of CO and SDH were esti-
mated according to the amounts of pyrazolon granules
and diformazan granules, respectively. Each of these
activities was graded into three groups; none, weak

and strong. A statistical analysis was carried out using

the t-test after the angle transformation of percentages.

For demonstration of £9-3 3 -hydroxysteroid dehy-
drogenase (£¥-3 3-HSD) activity, the grown oocytes
immediately after ovulation were incubated for 60
minutes at 37 C in a substrate solution prepared
according to the Dickmann and Day method*¥, using
dehydroepiandrosterone as the substrate. 2A3-3 3 -
HSD activity in the grown oocytes was estimated
according to the amount of diformazan granules, and
the activity was graded into three groups; none, weak
and strong. A statistical analysis was carried out by
the same method as described in CO and SDH.

We used periodic acid-Schiff method*? for the
observation of glycogen granules in the grown
oocytes, and nile blue sulfate method* for the
demonstration of neutral-fat droplets. Amounts of
glycogen granules and neutral-fat droplets were esti-
mated according to the amount red-purple granules
stained with periodic acid-Shiff method*® and pink
droplets stained with nile blue sulfate*), respectively.
These amounts were graded into three groups; none,

small and large. A statistical analysis was carried out
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by the same method as mentioned in CO and SDH.

We employed the method of Wagner et al.*® for
demonstration of adenylate cyclase (AC) activity in
the grown oocytes. Using this method, lead granules,
high in electron density were deposited on the cyto-
plasmic membrane of the grown oocytes. AC activity
was estimated according to the amount of lead gran-
ules, and graded into three groups; none, weak and
strong. A statistical analysis was carried out by the
same method as mentioned in CO and SDH.

Results

1) Size of Oocytes®®

As shown in Fig. 1, the size of the stored oocytes in
primordial follicles tended to diminish as the animals
became older. There were significant differences
among the age groups of the animals.

The size of the grown oocytes in antral follicles
tended to increase with age (Fig. 2). There were sig-
nificant differences among the age groups of the ani-
mals.

2) Number of Mitochondria®?

The number of mitochondria in the largest cross
section from each of the stored oocytes in primordial
follicles, as shown in Fig.3, tended to decrease as ani-
mals became older. There were significant differences
in the number of mitochondria between 2-day-old
animals and the others as well as between 360- to
390-day-old ones and the others.

The number of mitochondria in the largest cross
section from each of the grown oocytes in antral folli-
cles, as shown in Fig. 4, did not show a significant
difference as animals became older.

The number of mitochondria per 100 2 m? in the
largest cross section from each of the grown oocyte,
however, tended to decrease with age (Fig. 5). There
were significant differences among the age groups of
the animals.

3) Ultrastructure’?)

Ultrastructural changes of the stored and grown
oocytes with age were summarized in Table 1.

In the stored oocytes, microvilli and desmosomes
became fewer as the mice grew older, and had an
even wider space between oocytes and granulosa
cells. Fibrous strands of higher electron density was
observed in the cytoplasm of some oocytes in 360- to
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Fig. 1 Percentages of different sized stored oocytes in primordial follicles in mice at various ages
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Fig. 2 Percentages of different sized grown oocytes in antral follicles in mice at various ages

*Diameter of oocytes

390-day-old mice (Fig. 6).

In the grown oocytes immediately after ovulation,
the mitochondria tended to become smaller as the ani-
mals became older, and the number of their cristae to
decrease. Cortical granules and proteinic fibers
tended to increase with age.

4) Activities of CO and SDH3V

The number (%) of the grown oocytes immediately

after ovulation showing CO and SDH activities was

Significantly different among a), b) and c) (p<0.001)

shown in Table 2.

CO activity existed in all the grown oocytes imme-
diately after ovulation, but the activity was strong in
89.4% of the oocytes in 30-day-old mice, in 77.9% of
60- to 90-day-old ones, and in 55.3% in 180- to 210-
day-old ones, showing significant differences among
the age groups.

SDH activity was lacking in some of the grown
oocytes immediately after ovulation from every age
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Fig. 3 Percentages of stored oocytes containing different number of mitochondria in primordial follicles in mice at
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Table 1  Ultrastructural changes of oocytes of mice with the advancement of age

Stored oocytes in primordial follicles

2 days of age — 20~90days — 360~ 390 days

Size of mitochondria (Mt.)
No. of lamellar cristae in Mt.
Size of Golgi apparatuses
No. of smooth-surfaced ER
No. of ribosomes

No. of microvilli

No. of desmosomes

VVVVVVYV
VVVYVYVYVYV

Grown oocytes immediately after ovulation

30 days of age

60 ~90days — 180~ 210 days

Size of Mt.
No. of lamellar cristae in Mt.
No. of cortical granules

No. of proteinic fibers

A Il
VAT R VAV

Table 2 The number (%) of grown oocytes immediately after ovulation
showing CO and SDH activities in mice at various ages

CO activity SDH activity
f(‘)%es No. of No. of
g( da I;) oocytes  None Weak Strong oocytes None Weak Strong
y observed* observed*
30 104 0(0.0) 11(10.6) 93 (89.4) 166 24 (14.4)¢ 26 (15.7)M 116 (69.9)km
60 ~ 90 145 0(0.0) 32 (22.1)% 113 (77.9)% 115 21(18.3) 30 (26.1)" 64 (55.6)¢
180~ 210 94 0(0.0) 42 (44.7)> 52 (55.3) 103 22 (21.4)¢ 37 (35.9)i 44 (42.7)m

Significant differences are seen between the percentages superscribed with same letters [a, d, g, 1, k: P <0.05; h1:P<

0.01; b,c,e,f,jm:P<0.001].

group. The activity was strong in 69.9% of the
oocytes of 30-day-old mice, in 55.6% of 60- to 90-
day-old ones, and in 42.7% of 180- to 210-day-old
ones, respectively. There were significant differences

among the age groups.
5) £9-3 5-HSD Activity’?
2\5-3 3 -HSD activity existed in all the grown

» Pl o
Fig. 6 Aggregates of fibrous strands in a stored oocyte

in primordial follicles of 390-day-old mouse
(X 100,000)

oocytes immediately after ovulation, but the activity
was strong in 62.9% of the oocytes of 30-day-old
mice, in 63.4% of 60- to 90-day-old ones, and in
36.2% of 180- to 210-day-old ones, showing signifi-
cant differences among the age groups (Table 3).
6) Glycogen Granules’ and Neutral-Fat Droplets’¥
The number (%) of the grown oocytes immediately
after ovulation containing glycogen and neutral-fat
droplets in mice at various ages were shown in
Table 4.

Table 3 The number (%) of grown oocytes immediately
after ovulation showing A3 - 3 3 -HSD activity
in mice at various ages

Age No. of A 3-3 3 -HSD activity
groups  oocytes
[days] observed* None Weak Strong

30 97 0(0.0) 36(37.1)* 61 (62.9)
60~90 153 0(0.0) 56 (36.6)> 97 (63.4)4
180 ~210 105 0(0.0) 67 (63.8)* 38 (36.2)

Significant differences are seen between the percentages
superscribed with same letters [a, b, ¢, d: P<0.01].
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Table 4 The number (%) of grown oocytes immediately after ovulation containing glycogen
granules and neutral-fat droplets in mice at various ages
Glycogen granules Neutral-fat droplets
Ages No. of No. of
g(ii(;ul;) oocytes  None Small Large oocytes None Small Large
Y observed* observed*
30 358 0(0.0) 111 (31.0)% 247 (69.0)d 150 150 (100.0)¢ 0 (0.0)¢ 0(0.0)
60 ~90 519 2(0.4) 214 (41.2)* 303 (58.4)¢ 208 206 ( 99.0) 2 (1.0 0(0.0)
180 ~210 329 3(0.9) 149 (45.3)> 177 (53.8)¢ 160 150 ( 93.7)f 10 (6.3)eh 0(0.0)

§ignificant differences are seen between the percentages superscribed with same letters [f, h: P<<0.05; a,b,c,d,e, g,:

P<0.01].

Table 5 The number (%) of grown oocytes immediately
after ovulation showing AC activity
in mice at various ages

Age No. of AC activity
groups  oocytes
[days] observed* None Weak Strong

30 29 0(0.0)
60~90 35 0(0.0) 15(42.9° 20(57.1)4
180~210 31 0(0.0) 18(58.1)® 13 (41.9)«

Signiﬁcam differences are seen between the percentages
superscribed with same letters [a, b, ¢, d: P< 0.001].

11 (37.9)* 18 (62.1)¢

Most of the grown oocytes were containing glyco-
gen granules. The percentages of the oocytes contain-
ing large amount of glycogen granules, however, sig-
nificantly decreased as mice grew older.

, All of the grown oocytes were not containing neu-
tral-fat droplet in 30-day-old mice. But the percen-
tages of oocytes containing small amount of neutral-
fat droplets were 1.0% in 60- to 90-day-old ones,
6.3% in 180- to 210-day-old ones, showing a signifi-
cant difference between 180- to 210-day-old mice and
the other two age groups.

7) AC Activity’)

AC activity was detected as lead granules high in
electron density on the cytoplasmic membrane. All of
the grown oocytes were showing AC activity, but a
strong activity was observed in 62.1% of the grown
oocytes from 30-day-old mice, in 57.1% of those
from 60- to 90-day-old ones, in 41.9% of those from
180- to 210-day-old ones (Table 5). There were sig-
nificant differences between 180- to 210-day-old ones
and the others.

Discussion

We stated that the stored oocytes tend to diminish

in size as the mice get older, there being a decrease in
the number of mitochondria, Golgi apparatuses,
smooth-surfaced endoplasmic reticula, ribosomes,
microvilli and desmosomes discoverd in this study
28300 And we mentioned that the grown oocytes
tend to enlarge, and to increase the amount of pro-
teinic fibers and neutral-fat droplets, but to decrease
that of glycogen granules and to lessen the activities
of CO, SDH, £&9-3 3 -HSD and AC28.30~ 35 These
facts concerning the oocytes suggest that the main
factors affecting sterility are a decline in the capacity
for cell-respiration and electron-transport which
depend on the decrease in mitochondrial function in
the stored and grown oocytes, and a lack of sensitivity
to external stimuli caused by the decrease in the num-
ber of junctions with granulosa cells in the stored
oocytes and by that in AC activity on the plasma
membrane in the grown oocytes.

Parkening and Soderwall*? reported that SDH
activity in hamster blastocysts was not significantly
different in young rats (90- to 150-day-old) from that
in aged ones (420- to 510-day-old). This discrepancy
may be due, not to the difference in the species or the
age, but rather to the developmental stage of the ova.
Oocytes showing only weak CO and SDH activity or
none at all will usually atrophy. The activity of some
of the oocytes, however, may become strong after fer-
tilization and the fertilized eggs will develop into
blastocysts. The blastocysts which survived, there-
fore, may show the same activity in any aged animal.
The oocytes will age with the advance of maternal
age, but the embryos after fertilization will not do
so because the fertilized ones are cytologically new
life. SDH activity in hepatic cells*® of mice, rats and

man, renal cells* and brain cells3? of rats, and mus-
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cle fibers3) of hamsters decreases as the animals
grow older. And CO activity in hepatic cells’ and
renal cells*® of rats, and muscle fibers of human
beings?3 3% also decreases with age. Thus the activi-
ties of mitochondrial enzymes in mammalian cells
may generally decrease as the animals become older,
suggesting a decline in the functions of cell-respira-
tion and of electron-transport.

In recent years, it has been reported that alterations
in mitochondrial DNA in cells are concerned with
age-related changes®® ™ ©D. Linnane et al.’® men-
tioned that the accumulation of mitochondrial DNA
mutations in the reproductive germ cell line would
also probably result in the formation of non-func-
tional gametes, or non-viable zygotes after fertiliza-
tion. On the other hand, Kitagawa et al.®? stated that
most mitochondrial DNA in fertilized eggs must origi-
nate in the oocytes because the number of mitochon-
dria in spermatozoa is much smaller than that in
oocytes. The decrease in mitochondrial function in
the oocytes of aged animals in our studies?® ~ 3" may
therefore be due to the alteration of mitochondrial
DNA.

AS-3 3 -HSD activity directly relates to steroid
biosynthesis, and was increased by hCG%?. However,
we mentioned that 29-3 3 -HSD activity of the grown
oocytes decreased as the mice grew older, and that the
activity was not increased by hCG in aged animals®?).
Parkening et al.®% %) reported that the amounts of
FSH and LH in the sera of senescent mice were
significantly larger than those in the sera of young
ones either at estrus or diestrus. These facts suggest
that sensitivity to gonadotrophic hormone (GTH)
decreases in the grown oocytes as animals grew older.
On the other hand, it is generally agreed that in the
steroid synthesizing cells, GTH accelerates steroid
synthesis through activating the AC in the plasma
membrane®. We reported that AC activity of the
grown oocytes decrease with age33. The reason for
the reduction of sensitivity to hCG in the grown
oocytes of aged mice, therefore, would be attributed
to the reduction of AC activity.
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INVESTIGATION OF CYTOTOXIC EFFECTS OF
REACTIVE OXYGEN SPECIES ON MOUSE SPERMATOZOA
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Department of Obstetrics and Gynecology
Akita University School of Medicine, Akita 010, Japan

Abstract: We have investigated the effects of reactive oxygen species (ROS) on mouse spermatozoa
through a xanthine oxidase (XO) free radical generating system, and identified the ROS responsible for
impairing mouse sperm motility. When xanthine (X) (0.1 mM or more) and XO (20 mU/ml) was added to
mouse sperm suspension, an immediate and progressive decrease in sperm motility occurred. The addition
of superoxide dismutase (from bovine erythrocytes) at the concentration of 100 z g/ml did not confer pro-
tection on spermatozoa, whereas catalase, as low as 1.0 z g/ml, conferred almost full protection on sper-
matozoa from the toxicity of X (0.5 mM) and XO (20 mU/ml). The data demonstrated that H>O, is the pri-
mary toxic ROS responsible for most damage done to mouse spermatozoa. However, part of the toxicity
might be due to "OH, since the toxicity of X and XO was slightly higher than the amount of H>O» generated
by this system. The responses of mouse spermatozoa to such ROS were almost similar to those of human
spermatozoa. So, mouse spermatozoa damaged by oxidative stress may be a good animal model of defec-

tive spermatozoa in human male infertility.

Introduction

The toxic effects of reactive oxygen species (ROS),
such as the superoxide anion (.O2’), hydrogen per-
oxide (H20;) and hydroxyl radical (OH), on mam-
malian sperm function were recognized more than
four decades ago!. Mammalian spermatozoa are es-
pecially sensitive to oxygen-induced damage, because
of their high content of polyunsaturated fatty acids
and their lack of sufficient scavenging system? 3,
Although little is known of the etiology of male
infertility in human, peroxidative damage to the
sperm plasma membrane is suggested to be an impor-
tant pathological mechanism in the onset of this con-
dition* 3. However, most of these data so far were
only correlative and proper experiments to investigate
the direct effects of ROS on sperm function have been
required.

Recently, a xanthine oxidase (XO) free radical gene-
rating system was introduced to investigate the patho-

(Jpn. J. Fertil. Steril., 40 ( 1), 66 - 72, 1995)

logical mechanism of oxygen-induced damage on
human spermatozoa’- ). This experimental system is
interesting, since it enable us to evaluate the effects of
various ROS on sperm function and identify the ROS
responsible for impairing sperm functions. In the pre-
sent study, we have investigated the effects of ROS
on mouse spermatozoa through this system, and con-
cluded that H2O», not .Oy, is the primary toxic ROS
responsible for most damage done to spermatozoa.

Materials and Methods

Materials

The culture medium for the experiments was
BWW medium®, and all agents used for the medium
were at least analytical grade. Xanthine (X) and XO
(from bovine milk) were obtained from Calbiochem
(La Jolla, CA). Catalase (from bovine liver), super-
oxide dismutase (SOD, from bovine erythrocytes),
nitroblue tetrazolium (NBT), horseradish peroxidase
(HRPO), 4-aminoantipyrine, phenol, and allopurinol
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were purchased from Sigma Chemical Company (St.
Louis, MO). Percoll was purchased from Pharmacia
(Doval, Canada).

Detection of ROS

The generation of .02 by X and XO in BWW
medium was monitored by NBT assay!'?. Two hund-
red ml of BWW medium (without phenol red) con-
taining 200 mM of NBT were mixed with various
concentrations of X and XO. The change of NBT
(pale yellow) to blue formezan in the medium was
monitored every five min by spectrophotometer with
an absorbance at 560 nm.

The generation of H>O2 in BWW medium was
assessed by the HRPO-dependent oxidation of phenol
ntipyrine to a red derivative'!). Forty ml of aliquots
were removed every 15 min from 400 ml of BWW
medium (without Phenol red) containing various con-
centrations of X and XO, and reacted with 160 ml of
reaction mixture. The reaction mixture was 100 mM
potassium phosphate solution (pH 7.0) that contained
3,000 U HRPO, 1.5 mM 4-aminoantipyrine, 0.11 M
phenol, and 100 ml of allopurinol. A red derivative in
the mixtures was detected by spectrophotometer with
an absorbance at 490 nm, and amounts of H,O> pre-
sent in the BWW media were calculated by a standard
curve.

Preparation of spermatozoa

Mouse spermatozoa were obtained from CDI
retired breeders (Charles Rivers, Wilmington, MA)
by placing minced cauda epididymis into one ml of
BWW medium allowing 15 min for release of sper-
matozoa from the tissues. The tissues were then
removed and the sperm suspension was placed on
a two-layer Percoll gradient, which consisted of 0.4
ml of 80% and 0.4 ml of 40% Percoll solution
buffered with BWW medium in a Eppendorf tube.
The tube was centrifuged at room temperature at 1000
rpm for five min and fractions at the bottom of the
tubes were collected. These Percoll-separated sperma-
tozoa were diluted with BWW medium and divided
into an appropriate number of wells (Microwell Plate,
96 wells, Nunc) at the final concentration of approxi-
mately 1 X 10° sperm/ml. Two or three mice were
used for one experiment.
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Monitoring of sperm motility in various conditions
At first, effects of a XO free radical generating sys-
tem on sperm motility were evaluated. Various con-
centrations of X and fixed concentration of XO were
added to sperm suspension, and motility of the sper-
matozoa was evaluated by an inverted microscope at
room temperature at 30 minute's interval after the
beginning of the treatment. Next, the effects of sca-
venging enzymes, such as SOD or catalase, on the
toxicity of X and XO treatment were investigated.
Finally, the effects of H2O2 on sperm motility were
investigated by adding various concentrations of

H>0; to sperm suspension.
Results

Generation of superoxide and hydrogen peroxide in
BWW medium

Generation of .O2” in BWW medium containing
various concentration of X (0.02, 0.05, 0.1, 0.2, 0.5
mM) and fixed concentration of XO (20 mU/ml) is
shown in Fig. la. Xanthine and XO were added to
sperm suspension at time zero, and absorbance at 560
nm in each well was monitored every five minutes for
30 min. Maximum absorbance of BWW medium
increased in a manner dependent on concentration of
X in the medium. When 0.5 mM of X was added, .O>
was generated continuously for 25-min period, and no
significant change of absorbance was detected after
then. Decrease of XO from 20 to 10 mU/ml in the
presence of same amount of xanthine (0.2 mM)
reduce the rate of generation of .O2", but maximum
absorbance was not affected (Fig. 1b). Generation of
H>0; in medium containing various concentrations of
X (0.02, 0.05, 0.1, 0.2, 0.5 mM) and fixed concentra-
tion of XO (20 mU/ml) is shown in Fig. 1c. The com-
bination of X and XO generated H2O; (from the spon-
taneous dismutation of .O27) in a manner dependent
on concentrations of X in the medium. The level of
H,0; reached almost maximum within 30 minutes
after the beginning of treatment in each well, and was
stable for at least one hour. Xanthine at 0.5 mM
(combined with 20 mU/ml of XO) produced 0.25 mM
of H20», and molar ratio of added X to generated
H>0» was about 2:1.
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Fig. 1 Generation of .O> and H20, in BWW medium containing X and XO
Generation of .O7" in the BWW medium containing X and XO is shown in Fig. la. Various concentrations of X (0.02,
0.05, 0.1, 0.2, 0.5 mM) and fixed concentration of XO (20 mU/ml) were added to the medium at time zero, and the gene-
ration of .02 was monitored by NBT assay with an absorbance at 560 nm every 5 minutes for 30 min. Generation of .0y
in the medium containing 0.2 mM of X and two different concentrations of XO (10 or 20 mU/ml) is shown in Fig. 1b.
Generation of H>O; in the medium containing various concentrations of X (0.02, 0.05, 0.1, 0.2, 0.5 mM) and fixed con-

centration of XO (20 mU/ml) is shown in Fig. lc. The concentration of HyO, was assessed using the HRPO-dependent
oxidation of phenol ntipyrine.
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Fig. 2 Effects of X and XO on mouse sperm motility
Various concentrations of X (0.05, 0.1, 0.2, 0.5 mM) and XO (20 mU/ml) were added to the sperm suspension at time
zero, and motility was monitored every 30 min for four hours. The experiment was repeated five times. All of the SE
values were less than 10% of mean values, and only the mean values are indicated.
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Fig. 3 Effects of scavenging enzymes on the toxicity of X and XO on mouse spermatozoa
Effects of scavenging enzymes on the sperm toxicity of X and XO are shown in Fig. 3a. Xanthine (0.5 mM) and XO
(20 mU/ml) were added to the sperm suspension in the presence of either SOD (100 z g/ml) or catalase (50 z g/ml), and
sperm motility was monitored every 30 minutes for four hours. No agents were added to the control spermatozoa. Effects
of various concentrations of catalase (0.1, 0.2, 0.5, 1.0 z g/ml) on the toxicity of X (0.5 mM) and XO (20 mU/ml) are
shown in Fig. 3b. The experiments were repeated two times. All of the SE values were less than 10% of mean values, and
only the mean values are indicated.



70 (70)

Effects of Xanthine and xanthine oxidase on sperm
motility

The effects of various concentration of X (0.05, 0.1,
0.2, 0.5 mM) and XO (20 mU/ml) treatment on the
motility of mouse spermatozoa are shown in Fig. 2.
When the final concentration of X in the reaction
mixtures was 0.05 mM, the percentage of motility
remained at the control level for at least three hours
after the treatment. On the other hand, an immediate
and progressive decrease in the sperm motility
occurred when final X concentration increased to 0.1
mM or more. The decrease was more rapid when con-
centration of X increased. When 0.5 mM of X was
added to sperm suspension, almost all spermatozoa
were immobilized within 150 min.
Effects of scavenging enzymes on the toxicity of
xanthine and xanthine oxidase

Effects of scavenging enzymes, such as SOD and
catalase, on the toxicity of X and XO treatment are
shown in Fig. 3a. The addition of superoxide dismu-
tase at the concentration of 100 g/ml completely
scavenged .Oz” which was generated by the combina-
tion of 0.5 mM of X and 20 mU/ml of XO (data is not
shown). However, SOD did not confer protection on
spermatozoa treated with the concentration of X and
XO. On the other hand, catalase (50 «g/ml) conferred
almost full protection on spermatozoa. Effects of var-
ious concentration of catalase (0.1, 0.2, 0.5, 1.0
mg/ml) on the toxic effect of X (0.5 mM) and XO (20

mU/ml) are shown in Fig. 3b. The minimal concentra-
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tion of catalase to completely protect the toxicity of X
and XO at the concentration was 1.0 mg/ml (Fig. 3b).
Effects of hydrogen peroxide on sperm motility

Our data suggested that toxicity of a XO free radi-
cal generating system on mouse spermatozoa was
attributed to H>O,, which was generated by spontaneous
dismutation from .Oy". So, we investigated direct
action of H202 on mouse sperm motility (Fig. 4).
Various concentrations of H20> (0.05, 0.1, 0.2 mM)
were added to sperm suspension and their motility
were evaluated. The percentage of motility remained
at the control level for at least four hours when con-
centration of H>O» in the sperm suspension was 0.05
mM. When concentration of H2O> was 0.1 mM or
more, spermatozoa were immobilized within four
hours. Toxicity of H2O, was completely vanished
when catalase was added together (data is not shown).

Discussion

A XO free radical generating system primary gene-
rates .O2", which, by subsequent reduction or sponta-
neous dismutation, generates H>O2. The highly reac-
tive "'OH could be produced by a subsequent
reduction of H2O» by ferrous ions (Fenton reaction)
or a combination of H>O» and .0y in the presence of
ferrous ions (Harber-Weiss reaction)'?). Kinetics of
generation of .O2” in BWW medium showed that the
maximum absorbances of the medium were propor-
tional to concentrations of X in the medium. This

finding means that the amount of generated .0y in

80
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Fig. 4  Effects of HO2 on sperm motility
Various concentrations of H02 (0.05, 0.1, 0.2 mM) were added to the sperm suspension, and sperm motility was
monitored every 30 minutes for four hours. The experiment was repeated two times. All of SE values were less than

10% of mean values, and only the mean values are indicated.
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this system is affected by the concentration of X
(rather than XO). Generation of H,O> in the BWW
medium reached maximum levels within 15 min and
then the levels were stable for at least one hour.
Although there was no ferrous ion in the BWW
medium, small amount of ‘OH may be produced by a
reaction between .0, and H>O» or by a direct conver-
sion from H20> on the sperm membrane. The amount
of "OH generated in the medium was unknown, since
determination of "OH levels in the solution is very
difficult because of its short life (9 ~ 10 sec)'?. The
present study showed that 0.1 mM of X combined
with 10 mU/ml of XO was toxic enough to immobi-
lize mouse spermatozoa within three hours. One of
interesting finding related to this phenomenon was
the time lag between the generation of .0y in the
medium and beginning of sperm immobilization.
When 0.1 mM of X was mixed with XO, generation
of .0>” and H>O» in the mixture was almost finished
within 25 min. However, decrease in sperm motility
was manifested more than 60 min after the treatment.
The biological responses during the time lag between
generation of .02 and sperm immobilization seem to
be an important factor to understand the mechanism
of oxygen-induced damage in the spermatozoa.

The toxicity of the various ROS varies from one
species to the other. The superoxide anion usually has
a relatively low toxicity since its half-life is short
(less than one millisecond) and it is a weak oxidant.
However, .02, rather than H>O», has been considered
to be a more toxic ROS in rabbit spermatozoa'?.
Hydrogen peroxide, due to its stability and its power-
ful oxidant ability, usually appears to be more cyto-
toxic than .O>". We used the scavenging enzymes,
SOD and catalase to selectively remove .O2” and
H>0» from the sperm suspensions and thereby deter-
mine their relative cytotoxicity toward the mouse
spermatozoa. The addition of SOD did not confer
protection, whereas catalase conferred almost full
protection on the spermatozoa. So, it is concluded that
H»O: is the primary toxic ROS responsible for most
damage done to mouse spermatozoa. A combination
of 0.1 mM of X (minimal concentration of X neces-
sary for immobilizing spermatozoa) was estimated to
produce 0.05 mM of H2O2. When H2O:2 was directly
added to sperm suspension, at least 0.1 mM of H20»
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was necessary to immobilize mouse spermatozoa. So,
part of toxicity of a XO free radical generating system
on mouse spermatozoa might be attributed to "OH,
which may be generated in this system. The hydroxyl
radical is extremely reactive but its action is limited
by its short life.

The properties of mouse spermatozoa on the reac-
tion against various ROS are similar to those of
human spermatozoa. As for human spermatozoa, a
positive correlation between the level of SOD in sper-
matozoa and sperm motility was reported'®. These
data suggested that .Oy", rather than H2O2, is the main
cytotoxic molecule, and SOD has been proposed as a
major determinant of the susceptibility of human
spermatozoa to peroxidative damage. However, con-
trary to this suggestion, recent a few studies using a
XO free radical generating system suggested that
H»0, is primary cytotoxic ROS to human spermato-
zoa. This finding was consistent with the data
obtained from the present study.

In summary, the data presented here demonstrated
that H2O» is the primary toxic ROS responsible for
most damage done to mouse spermatozoa in a XO
free radical generating system. However, part of toxi-
city to mouse spermatozoa might be attributed to "'OH
which was spontaneously generated in the solution.
The responses of mouse spermatozoa to such ROS
were almost similar to those of human spermatozoa.
So, mouse spermatozoa damaged by oxidative stress
may be a good animal model of defective spermato-

zoa in human male infertility.
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Two cases of hypospadias with semen of
poor quality and enlarged prostatic utricle

Toshiyasu Amano, Kazuto Kunimi,
Soo-Woong Lee and Mitsuo Ohkawa

Department of Urology, School of Medicine
Kanazawa University, Kanazawa 920, Japan

Haruki Fuse

Department of Urology
Tatsunokuchi Houju Memorial Hospital
Tatsunokuchi 923-12, Japan

Two cases of hypospadias with semen of poor quality
and markedly enlarged prostatic utricle are reported.

Case | was 22-year-old male, who consulted our hos-
pital with a complained of anomaly of external meatus.
Seminal analysis revealed severe oligozoospermia. Void-
ing cystourethrography showed enlarged prostatic utri-
cle. Anterior urethroplasty and testicular biopsy were
performed. Histological report revealed mild hyposper-
matogenesis.

Case 2 was 29-year-old male, who complained right
scrotal swelling. On physical examination, swelling of
bilateral epididymal tails were found. No spermatozoon
was observed in semen. Voiding cystourethrography
showed enlarged prostatic utricle. Vesiculography
revealed no obstruction in bilateral seminal ducts. Speci-
men from left testis showed mild hypospermatogenesis.
Left vasoepidermostomy was performed, but no sperma-
tozoon was found in fluid from epidermal head. It is
important to find not only associated anomaly disorders,
but the presence of hypospermatogenesis for hypospa-
dias patients.

(S 1199447 6 H)
(S2HL 11994459 A 6 H)
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Correlation between Sperm Function and Concentrations of EGF, Zinc
and Fructose in Human Seminal Fluid
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Hirotaka OTA

Department of Obstetrics and Gynecology
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Correlation between sperm function
and concentration of EGF, zinc and fructose
in human seminal fluid

Hirotaka Ota

Department of Obstetrics and Gynecology
Akita Kumiai General Hospital, Akita 011, Japan

In the present study, we measured the concentrations
of EGF, zinc and fructose in seminal fluid, and evaluated
the correlation with sperm function. The subjects con-
sisted of 53 cases consulted at the Infertility clinic at
Akita Kumiai General Hospital. The subjects were
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divided into 3 groups according to the sperm motility.
That is, group I (= 50%; n= 16), group 11 (< 50%; n =
37) and group I (< 10 X 10%/ml in group I ; n=17).
Concentration of EGF was determined by RIA, zinc by
atomic absorption spectrophotometry and fructose by
enzymatic-ultraviolet determination.

There were no differences of the concentration of EGF,
zinc or fructose among the groups. Fructose tended to
increase in group [ll. While positive correlation between
zinc and motile sperm concentration and negative corre-

FE -t & WP EGE, HIER, RHEEEE & OAHEY

HAREERE 40% 15

lation between fructose and motile sperm concentration
were found in group II. Zinc and EGF revealed a strong
positive correlation in all groups, while zinc and EGF
showed a negative correlation in groups | and II . Zinc
and serum testosterone had a significant negative corre-
lation (p < 0.05).

In conclusion, it was revealed that zinc, EGF and fruc-
tose in seminal fluid are deeply involved in sperm func-
tion, particularly in motile sperm concentration.

(%14 1 199446 A 16 H)
(SZHE 1994459 H 9 H)



A AR5 2k
4045 5515 1995

HNEERE 47837 2 v - BIRAEREEHELD
A RAEORE

Studies on the Combination Treatment
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The clomiphene treatment and the combination treat-
ment with clomiphene citrate and Toki-shakuyaku-san,
which is a traditional Chinese herbal medicine, were
applied for 93 patients with ovulatory disturbances. The
clomiphene treatment restored ovulation in 45 of 52
patients (86.5%) and 11 patients (21.2%) became preg-
nant, and the combination treatment induced ovulation in
36 of 41 patients (87.8%) and 14 patients (34.1%) con-
ceived. The duration of treatment till the first ovulated
cycle was not significantly differ in two groups, however
the first pregnant cycle with combination treatment was
significantly (p < 0.05) earlier than that of clomiphene
cycle. Both patients with clomiphene treatment and com-
bination treatment showed significant (p < 0.01) increase
in the serum level of estradiol in the preovulatory phase
and of progesterone in the mid-luteal phase, but the
serum level of progesterone and the ratio of proges-
terone/estradiol in the preovulatory phase with combina-
tion treatment was significantly (p< 0.05) lower than that
with clomiphene treatment. These results indicate that
the combination treatment is effective for treatment of
patients who have not become pregnant with clomiphene
treatment, and suggests that Toki-shakuyaku-san may be
effective by improvement of ratio of estrogen and pro-
gesterone secretion.

(1 0 19944 7 H 8 H)
(EL 19944101 3 H)
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A case report of
late-onset congenital adrenal hyperplasia
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We experienced a case of late-onset congenital adrenal
hyperplasia (CAH).
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The patient was a 28-year-old Japanese woman. She
complained of hirsutism, amenorrhea and infertility. In
physical and pelvic examinations, acne, deepning of the
voice, hirsutism and clitoromegaly were recognized. The
measurement of serum testosterone, androstenedione,
dehydroepiandrosterone (DHEA) and DHEA-sulfate
revealed hyperandrogenism. CT-scan showed no adrenal
or ovarian mass. Hormonal assays demonstrated high
levels of serum 17-hydroxyprogesterone and 21-deoxy-
cortisol. Therefore, we diagnosed the case as late-onset
21-hydroxylase deficiency. Administration of dexam-
ethasone normalized levels of serum androgens, and viri-

SRS MR R I B
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lism was lightened. Spontaneous menses occured and
ovulation was observed by use of clomiphene.

Classical CAH has been well known as adrenogenital
syndrome by gynecologists. On the other hand, recently,
late-onset type has been recognized. It is pointed out that
this type may accompany menstrual disturbances and
infertility due to excess androgen production. In Japan,
case reports of this type are rare, however, it is estimated
that more patients may exist. Therefore, we must con-
sider late-onset CAH in the practice of hyperandro-
genism.

(A 19944 7 /18 H)
(ZH D 19944E10 5 1)
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PRENATAL CYTOGENETIC DIAGNOSIS IN COUPLES
WITH A BALANCED TRANSLOCATION
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Kaoru HANATANI and Seiichiro FUIIMOTO

Department of Obstetrics and Gynecology
Hokkaido University School of Medicine, Sapporo 060, Japan

Abstract: Translocations causally account for the greatest incidence of structural chromosome anomalies
in recurrent abortion. We summarized results of genetic amniocentesis obtained from 26 pregnancies of a
reciprocal translocation-carrier and 13 pregnancies of a Robertsonian translocation-carrier in these seven-
teen years, in order to understand the frequency of genetically balanced/imbalanced conceptus from these
couples.

After karyotypic analysis of genetic amniocentesis, the normal karyotype of a fetus was observed pre-
dominantly (55.6%), followed by carrier (25.9%), partial trisomy (11.1%) and partial monosomy (7.4%) in
couples with a reciprocal translocation. Frequency of prior spontaneous abortion and still-birth in a history
of pregnancies was 59.1%.

In case of couples with Robertsonian translocation, eight pregnancies (61.5%) had the normal karyotype
and the others had the same karyotype as a carrier. Other abnormal karyotype was not observed. Frequency

of prior spontaneous abortion and still-birth was up to 70.0%.

These data may be useful for the genetic counselling on couples with a balanced translocation.

(Jpn. J. Fertil. Steril., 40 (1), 97 - 100, 1995)

Introduction

Translocations causally account for the greatest
incidence of structural chromosome anomalies in
recurrent abortion", Crossover or break and exchange
of chromatin between any two nonhomologous chro-
mosomes during meiosis may result in a reciprocal
translocation. This process may occur without loss of
genetic material and is then known as a balanced
translocation. Individuals with a balanced transloca-
tion are predisposed to abnormal offspring with chro-
mosomal imbalance. When the translocation is un-
balanced, phenotypic abnormalities result, including
mental retardation. Gametes from couples with a
balanced translocation often contain genetic excesses
and deficiencies, resulting in zygotes that have partial
monosomy and trisomy. This is manifested as a spon-
taneous abortion or the birth of a child with defects

and retardation?.

Genetic amniocentesis is a powerful method for the
detection of chromosomally abnormal conceptus,
especially recommended for aged mother®. This pro-
cedure is also available for these couples with a
balanced translocation, because such couples have
often repeated miscarriages and a history of birth with
defects and retardation caused by chromosomal
imbalance of a gamete.

We summarized results of genetic amniocentesis
obtained from 26 pregnancies of a reciprocal translo-
cation-carrier and 13 pregnancies of a Robertsonian
translocation-carrier in these seventeen years, in order
to understand the frequency of genetically balanced/

imbalanced conceptus from these couples.
Materials and Methods

From April 1976 through January 1994 we carried
out a cytogenetic amniocentesis of a total of 3087
pregnancies in Hokkaido University Hospital. Karyo-
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typic analysis was performed by conventional band-
ing methods, G-banding and/or quinacrine mustard
banding. Twenty-six pregnancies of a reciprocal
translocation-carrier and 13 pregnancies of a Robert-
sonian translocation-carrier admitted to this study. All
couples were informed based on genetic counselling
in Hokkaido University Hospital, about each type of a
balanced translocation in terms of predisposition to an
abnormal conceptus and clinical significance of
genetic amniocentesis prior to the procedure.
Amniocentesis was performed between 15 and 20
the week of gestational age. Karyotypic results were
divided into two tables according to a type of parental
balanced translocations, a reciprocal translocation or

a Robertsonian translocation.

PRENATAL DIAGNOSIS OF TRANSLOCATION CARRIERS

HARILREE 40% 15

Results

Twenty-seven karyotypes of fetuses form 26 preg-
nancies contained one twin pregnancy of couples with
a reciprocal translocation (Table 1). Thirteen (50.0%)
out of 26 couples had female carriers. Age of couples,
a history of previous pregnancies and each karyotype
were shown in Table 1. After karyotypic analysis of
genetic amniocentesis, normal karyotype of a fetus
was observed predominantly (55.6%), followed by
carrier (25.9%), partial trisomy (11.1%) and partial
monosomy (7.4%) (Table 3). Frequency of prior
spontaneous abortion and still-birth in a history of

pregnancies was 59.1% in couples with a reciprocal

translocation.

Table 1  Genetic Amniocentesis in Couples with a Reciprocal Translocation

Age of History of

o cowle _pregmancy () Kamotypef i
F M Abortion Birth
1 25 27 1 0 F  46XX,t (59~ 13q+) 46XY, 13g+
2 28 30 3(1) 0 F  46XX,t(5q-; 13q+) 46XX
3 30 32 4 0 F  46XX,t(5q-; 8q+) 46XX, t (5¢-; 8q+)
4 29 32 3 1(1) M 46XY.t (8q-; 17q+) 46XX
5 32 31 | 1 M 46XY,t(5q-; 9q+) 46XY
6 35 34 | 5 M 46XY,t(5q-; 9q+) 46XX, 5p-
7 21 24 1 1(1) F  46XX,t(2q9+; 3g-) 46XX, t (2q+; 3q-)
8 24 27 1 2(1) F  46XX,t(2q+; 3g-) 46XX
9 31 31 1 1 F  46XX, t(5q-; 9q+) 46XX, 5p-
10 27 26 1 1 F 46XX,t(4;21) (q27;q22)  46XX, t(4;21) (q27; q22)
11 26 30 2(1) | M 46XX, t (4q; 21q) 46XX
12 33 34 3 1 M 46XX, t (11p-; 22p+) 46XY
13 30 31 3 0 F  46XY,t(6q+; 14q-) D46XY @46XY
14 26 31 2(1) 2 M 46XY,t(14;16) (q32; q13) 46XY
15 36 - 2 1 F  46XX,t(6; 15) (q27; q15)  46XX.t(6; 15) (q27; q15)
16 32 — 3 1 M 46XY,t (5q+; 14q-) 46XY
17 29 — 0 1 F  46XX,der (13),1(13;16)  46XY
18 31 34 0 1 F  46XX,t(1p-; 14g+) 46XX, t (1p-; 14q+)
19 29 29 0 2 M 46XY,t 3p-; 12q+) 46XX
20 29 34 2(1) 3 M 46XY,t(14; 16) (q32; q13)  46XY, l4q+
21 33 34 3 1 F  46XX,t(12g+; 13q-) 46XY
22 34 38 1(1) 3 M 46XY, t (4q; 21q) 46XX, t (4;21) (q27; q22)
23 32 32 0 2 F  46XX,t(18g-; 20q+) 46XX
24 29 34 1 1 M 46XY,t(10p+; 13q+) 46XY, 13g+
25 30 35 2(1) 1 M 46XY, t (10p+; 13q+) 46XX, t (10p+; 13g+)
26 28 28 2(1) 0 M 46XY,t(3;18) (q21: q21)  46XX

* Numbers in parentheses indicate frequency of prior induced abortion or still-birth
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Table 2 Genetic Amniocentesis in Couples with a Robertsonian Translocation
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Age of History of :
Case Karyotype of Karyotype of
number vople pregnancy (*) carrier fetus
F M Abortion  Birth
1 30 31 4 (1) 1(1) F  45XX, t (Dg; Gq) 46XX
2 25 26 1 0 M  45XY, t(Dq; Gq) 46XY
3 28 27 1 0 M  45XY,t (Dq; Gq) 46XX
4 29 28 0 1 M  45XY, t(Dq; Gq) 45XX, t (Dg; Gq)
5 22 24 0 1 M 45XY, t(Dq; Gq) 46XY
6 33 42 2 1 F 45XX, t (Dq; Gq) 46XY
7 36 40 2 2 F  45XX, t(Dq; Gq) 45XX, t (Dq; Gq)
8 23 23 3 1(1) M 45XY,t(14;21) 45XY, t (14; 21)
9 25 = 0 1 M 45XY,t(14;21) 46XY
10 32 33 0 1 M 45XY,t(21q; 22q) 45XY, t (21q; 22q)
11 28 S 3 1 F 45XX, t(13qg;21q) 45XY, t (13q; 21q)
12 30 32 3 1 F  45XX, t(14q; 21q) 46XY
13 27 26 1 0 M 45XY,t(14q; 21q) 46XX

* Numbers in parentheses indicate frequency of prior induced abortion or still-birth

Table 3 Karyotype of a Total of 40 Genetic Amniocentesis

Kmyotype of carrier (%)
ety af fetus Reciprocal Robertsonian
translocation translocation
Normal 15 (55.6) 8(61.5)
Carrier 7(259) 5(38.5)
Partial monosomy 2( 74) 0
Partial trisomy 3(11.D) 0

On the other hand, out of 13 couples with a Robert-
sonian translocation, 5 (38.5%) had female carriers
(Table 2). None of carrier had a Robertsonian translo-
cation involving homologous chromosomes. Eight
pregnancies (61.5%) had normal karyotype and the
other had the same karyotype as a carrier. Other
abnormal karyotype was not found in this study. Fre-
quency of prior spontaneous abortion and still-birth
was up to 70.0% in couples with a Robertsonian

translocation.
Discussion

Of the 4% to 6% couples with recurrent pregnancy
loss is thought to be due to parental translocations,
approximately 65% have reciprocal and 35% have
Robertsonian translocations®. The risk of clinically
apparent spontaneous abortions for carriers of reci-
procal translocations have been estimated to be as

high as 50%>. However, the rate of clinically appar-
ent spontancous abortions has been reported to be
less than 25% for carriers of Robertsonian transloca-
tions® ©. In Japanese population, the rate of sponta-
neous abortion and still-birth for the carriers with a
balanced translocations was 74.5% in our previous
study”). In the current study, couples who recieved
genetic amniocentesis had a history of prior sponta-
neous abortion and still-birth at the frequency of
59.1% with a reciprocal translocation and 70.0% with
a Robertsonian translocation. The frequencies of
spontaneous abortion of the above two groups were
54.5% and 63.3%, respectively. Higher frequency of
spontaneous abortion than reported data in couples
with a Robertosonian translocation was found. One of
the possible explanations may be due to a bias of the
cases, because our subjects were mostly women who
recieved genetic counselling and amniocentesis after
experienced unfavored pregnancies. The frequency of
prior spontaneous abortion and still-birth was 73.5%
for female carriers (n = 18) and 54.2% for male carri-
ers (n = 21), respectively. Significant difference of
sexual predisposition to unfavored outcomes was not
observed in balanced translocations.

Boué and Gallano® reported 11.7% of unbalanced
fetuses were detected for reciprocal translocation car-

riers, and 10~ 15% of unbalanced fetuses were
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detected for a Robertosonian translocation carrier in
prenatal diagnosis. In our 17 year-genetic amniocen-
tesis, more than a half of a reciplocal translocation
carrier had results of normal karyotype. Including
cases with the same karyotype as the carrier, more
than 80% of amniocentesis revealed balanced fetuses.
When the pregnancy exceeded 15 the week of gesta-
tional age, normal karyotype of fetus was predomi-
nant after natural selection of abnormal conceptus in
case of a reciprocal translocation carriers. This situa-
tion may occur also in case of Robertsonian transloca-
tion carrier, because normal conceptus was found pre-
dominant after amniocentesis and all results were
balanced fetuses. Fortunately, a Robertsonian translo-
cation involving homologous chromosomes was not
observed in our subjects. If a Robertosonian translo-
cation involves homologous chromosomes, the prog-
nosis is dismal. The only liveborn is cytogenetically
abnormal (trisomy). The other conceptions from these
patients are monosomies, and terminate in sponta-
neous abortion. Women with such Robertsonian
translocations should be informed about sterilization.

Thus, the current study revealed types and fre-
quency of abnormal karyotypes of the conceptuses in
a total of 40 genetic amniocentesis for the past 17
years. The karyotypic results were consistent with the
previous collaborative study of genetic amniocentesis
for prenatal diagnosis®. These data may be useful for
the genetic counselling on couples with a balanced

translocation.
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by Prolactin-Producing Pituitary Microadenoma
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A case report of a pregnant woman with
diabetes insipidus accompanied by
prolactin-producing pituitary microadenoma

Satoshi Fujisawa

Department of Obstetrics and Gynecology
Toyokawa City Hospital, Aichi 442, Japan

The author encountered a rare case of diabetes
insipidus with prolactin-producing pituitary adenoma
during pregnancy.

Prolactin-producing microadenoma is although well
controlled by the administration of bromocriptine, it may
become enlarged due to the elevated estrogen secretion
from the placenta and maternal ovaries thoughout preg-
nancy. Transient diabetes insipidus with inactivating
ADH (antidiuretic hormone) by vasopressinase (cystine
aminopeptidase; CAP) from the placenta have occasion-
ally observed in pregnant women.

The treatment by the combination with bromocriptine
and desmopressin resulted in good maternal outcome,
and a normal and healthy baby was born at term. How-
ever, the administratin of both agents, even though in a
decreased dose, could not be discontinued after the par-
trition.
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A Study with Bromocriptine Effectiveness for the Treatment of
Normoprolactinemic Hypothalamic Anovulations
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LH ILEPE SR T 5B 5 (N 5377 1) PCOFE BT (24
3% bromocriptine DATFPEIZE L TIE, 3§ TI2EL<
HHENTWD 00—, 19884E LK, HAE O
KW TF P bbbl assFoo
radioimmunoassay (RIA) kit Z flt¥5 L T\ % 25 —RI T
A¥standard B & PIEEE —H L 721213, ZO#5HE,
WS 70 5 7 F 2 UE R & LH IMUE LR T 358
st (VbW 2 INIEERIPCO) & o 1T L Wil S
(A3 B OB EE L IRET S L EAE
U7z, 4130, HriLuedy MK aEets7
07 7 F VIMES & NG W PCO LI 4 % B
HHEARFE L, Wi loaf LT, TRH 5007 g F4417 30
GrEOMh 70 7 7 F 2l (PRLio) = 70 ng/ml (50 ~
70 ng /mlE LRGN & 3 2)10, FHH I LT, HE
AL % O FWCLH/FSH= 1 &\ ) JREE A L
%W’lmﬁfwﬁﬂﬁéottm,ﬁmmﬁh
LY O ICR T B EEEAE Z B 4
&, Zitiakic & 2 _ENEEIT, $ROER 70
77%/mm#ﬁ'~%wi’ﬁd<MW%%W%
{24 L T bromocriptine % at random |24 '5- L, & DA
B O PSS S A ISR T A S sk
D, INODOIENZYHLE ) DEMET L0
UTomsxir-7:.
WRELVHE

FVIRLSHERIcB T, 199241 XY
1993412 1 & CO 2 4EMIZ BT B BUR FipREd sk
d<m%w%%?UﬁmmM)%H%&Lf ST
ta%4r7+4—LFarkrrndb iz, 37
IManumm@-ﬂm@mﬂgﬁmvxb%ﬁ
WV, B 70T 2 F 2 METEOBUR T ERREd 2 kD

(][

CHHNBEECH H 2 & 2 il L, £ D% bromocriptine

(5 mg/day) & 8 M DL Ll 'y LT, ZOrEI
D Cretrospective | T 247> 72, xf G & L 726G
&, WP SR E BBT) RIEHEII Dy —
Z/RLTEY, LHRHEAHM T A b D3y — Tl
LH-RH & B 12 B L, V23741 b hypergonadotropic
state TIE Do 72D T, SR FEBREEIZEDSC DD

L # Z 54172, Bromocriptine £ - D47 xf) D &
LT, ?Jf‘ﬁl‘m)ﬁ;iﬂl: A RN DR G 1502 & D iR
5451 ﬂ%f%ﬁkﬁummmuim&mwm

ASHERE. éﬂ BBT i AHA5 12 H L BRRGE L, 5k
PO T A P TS — V(B BLOT O AT
172 (Ps) D3E MLEHL200 pg/ml, 10ng/mlEh L2 7R L

T E 2 HEd ) &R L7,

@"\f DT — ¥ & MEfitk, x4 % bromocriptine @
A G2 X W AR S, A CTHoT- %
b ﬂfJIEmJ (Bromocriptine /7 &5, 5 & U HRIHASE
OOHNTERNTH - 72 & & 2 & N7HER] (Bromocrip-
tine BER) ) D 2 50T, ENENOBONGMF
AT 550 & Helehal LT, bromocriptine 2547 &) CTdo - 72
ﬁW@T 7;0Mﬁﬁn7nv7+/mmbi0

%%$»%/®M&u,wLﬁ_mﬂL,mm
LHB X707 75 i3, §—RIAHEOH L\ stan-
dard 12 & B IRMAEIZ & 1) 1219, By, PyldRIA{EIZ &
DlE L7z, AP oZzhzZhoF v b
intra 35 & OFinterassay variance (X, W41 D 5 %A &
WL NEHTH - 72,

£ 1 KO SMEE FTE VD B 0)*60))
R

B B2 (B

AR B TS, RN (1)
e/ Ml L], AR (L)
IEE Q= AT A SN CHiNEY)

P b aherE=, R @R
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?fé FHEMALERL,  Student paired t-test, 5 & UF ¢ 244
& sz,

B &
1) Bromocriptine DEZIMEE TRHER 7 X M IX T
3Mp7O7 7 F AEORIE

*F GHERI 21640, bromocriptine 47 &) 51 L& 154 151,
ERhl 6Bl &, ARBIVLEE Ho 7 (71.3%). i
'P&,PMW%%%L?ﬂlMO+74U*DS]+707
pg/ml, 49+60—>150+59ng/ml &\ 5L d 47 E
U S 7z (p<001).

¥4, Zo28MT, TRHEM T A MZLAM
T s FoMORICERBLI-EZA, R2DL
IS, WTFNORAS Y MCBOWTHIENEEILS
fitiz b2 USRI EL -7 (p<001). SOMH
AT, ERESS L Lol BN TH A
BENPRLNTD, £21R L& 9 IR =
(SD)AKE L, MDA TIEZ O Wi % W8
MTHDERNETHSL EEZ LN Ll’”f, it B
DF— 7 DIEBMEEK LSRN E DL E, K1
~ 2 127" & 9 12 bromocriptine £ &h 5 C Ci 10 ng /mi A
LA IRTIEFIDHI25% T 5 A%, bromocriptine M%) 51
TL#10%T10ng/mlLll EZRLTWA Z &b,
130 FHED A TOHREHEE L v & bhre,

A At (109) 109

RIZ, PRLyffiZD w(%#bt& %, #2004k
9 12, bromocriptine %5, RN T A
ERL . T 7@‘%M%§u%x4®;
HNZMF ARSI, IEREER OS2 S
WumMﬁMWM$ﬁ®%udﬂﬁ%®%$“
bromocriptine %) 51 T d 5 T GEPEAVRIE S 41, PRLyg
fitiZ2370 ng /ml LL_E D54 138 50%9 3% C bromocrip-
tinefTAIPITH L L EZ LN/, LLEX D, PRLyfE

Ti&, 50~70ng/mlANEAENER 70 7 F ¥ MAED
BWr DIz H D cutoffpoint & % B b DEE R L7z,
% T, PRL3fH® cut offfifi & 50, 60, 70 ng/ml2L L

WZERE L, bromocnptme@( MEEETLA2E T A,
Hs5D&HIZ, cut of’rﬂﬁ@ “SHAIZHE- T, bromocnp—
tine DG NEDHHEE LB ENHL N E L
#cut of ffifi & 5F L < fknf 70 &, M6~8n4k ;) 2
PRLo 7% < % 411X 7 % 13 & bromocriptine @ﬁ‘@ﬂﬁi
WBEEELRDLY, BHEEES 7097 7 F Y IIUEDD
FEHE R SVMIZEEE T 5 &, i IZ PRLyfliAS & D%
SEfE L Y /& T bromocriptine 75“4}'5"‘7J7Zt9fl’f9| prpds]
mys2EeinZ EDNBIL 7. =T, e
=707 7 F 2 EO B R U & L“Cli PRL3p =
70 ng ml D 5IEHESE, 50 ~ 70 ng /ml I IEEH G & L
7erimloFEHEL Y, €& LAPRL3p=50ng/ml & L7z
NENThHbLLEEZLNT:,

£ 2 Bromocriptine (Br.) A&, HERHFIZBIT L TRHEAM T A MMZ X Ah 70 7 7 F EO R

PlOlstln (nf3 /ml) il

Br. 4701 (n = 154) 9.7 +98
Br. fIE&If5 (n = 62) 6.1 =323

20.0
f

10.0 {efom

2.5 B

5 10 15
[4 1 Bromocriptine A& F112 31T % Il H PRLo il 0 754
(B A b7 T 5L EBEESK L5

304t 604
741 + 365 38.1 + 17.5
237+ 116

38.0 + 18.2
HahB, EERHFIFC, wIhd  p<0.0l

g7.%5 10

90.0 /

80.0

Y

20.0

10.0

2.5 =+

5 10 15
[4 2 Bromocriptine B:ZN 11 4517 5 [liLh PRLofiH O 54
(B A M7 L EIEBMERK LS
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[ 3 Bromocriptine /7 A3 12 43 1F % ML PRLao i D 53
fi (& A 7T Lk BERA_E O 5540)

1EH PRLMUAE PEHEYR R 2212647 % bromocriptine D AT HI %

97.5 6 =t

gu. D Jf —
80.0 . S, S

100
50.0
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2.5 4

50 100
4 Bromocriptine &N 31T 2 IfiLrf PRL3o it o) 55
i (& R k7T 4 & EBHERACE D53 i)

2) PRLsofE »*50ng/ml i DAEFIZ  (F D bromo-
criptine B3O D FRIE &

PRL3o 7550 ng /ml A OFEGI 13 4 0] 81 1853 &
723, 2D 5344 (42.0%) |3 bromocriptine 2345 &) T
Hot. TNHOLHRH - TRHEM 7 A b Opihk %
bromocriptine #EAI 5 & I L 72 (#£3). MH DT —
¥ &1, PRL3p< 50 ng/ml T bromocriptine 747 %) 7 #i
Blix, LHOMEREA <, LH-RHIZH 3 2 LHO#
FISOL %739, WhW A NFNPCOTH L & &
ZHNT, LHOERMEIZIZGEENASN Lo 12
»%, LH/FSHIt% & 5 &, f#fl, Mghfcene
N, 13+06vs1.0+05&, I CHEIZESMEZRL
7z (p<0.02). Bromocriptine D12 L 1), A7&)HIT
LHOBUMEAEIIET L (&4, X9), LH/FSHIL
LHEMAITLOL04 EAEIMT LA (p<0.02),
FRHHITII08 0.7 L EDOELE RS oo,

HATEESIE 0% 1%

S@ng/ml T

60ng/ml T

T@ng/ml T

[ 5 PRL3of cut of f{if{Z & % Bromocriptine (Br.) @
fiahtt

SR Br. &9
G Br, &

S@ng/ml T

Sang/ml |

x2=52.2 . p<@.001

[46 PRL3ffi 50ng/ml % 5% & L 72 Bromocriptine (Br.)
DA

RABr., 5%
GRBr. Y

6@ng/ml T 89.7

6ang/ml L 52.3

¥2=36.6. p<0.0@01

[l 7 PRL3fti 60ng/ml % ki & L 7= Bromocriptine (Br.)

DA
............ R Br. &Y
GRBr., #EH
— 9.2
Teng/ml | EE22

Y 2-Yates=36.9. P<0.001

8 PRL3yfH 70ng/ml % ik L 72 Bromocriptine (Br.)
DA
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#3  PRLy< 50 ng/mlOFERIIZ 4517 5 LH-RH - TRHEU 7 2 b DT — ¥
FSH (mIU/ml) At o300 ' 6043t
Br. 41400 (n = 34) 6.6+ 3.0 132 £ 8.0 148 +93
Br. ! IUJM?IJ(n—47) 61 =22 11.1 £ 42 11.9 + 4.6
LH (mIU/ml) S 305 ) 6057t
Br. 47401 (n = 34) 89 +79  813+491% '775 7 + 48.4%
Br. )15 (n =47) 6.4 40 47.7 £ 38.6% 41.7 & 32.4%*
- . ’ B ke~ p <001
PRL (ng/ml) - it 050t 60 43t
Br. /i (n=34) 55425 3B7E£1L0 212+ 7.1
Br. #5551 (n = 47) 6.0+ 35 294+ 89 192 72
# 4 Bromocriptine (Br.) 1% 5- % ® LH-RH - TRHEA{ 7 A F DA

FSH (mIU/ml) i ' 3043t 053t
Br. £74h1i (n = 34) 6.7 +23 14.8 = 5.1 153 £ 6.
Br. #5551 (n = 47) 56+ 19 11.9 + 3.6 123+3
LH (mIU/ml) (R 0% fif 0 53l
Br. 4% (n = 34) 6.6 +33 58.0 & 38.3% 51.1 == 30.7%*
Br. TR (n = 47) 59 +28 39.7 & 28.3%k* 39.6 + 274
B - w1 p<005, ¥ p<0.02, #Fp<00l WAL bromocriptine %57 & LK
PRL (ng/ml) i - 05 6055t
Br. A7)0 (n=34) 08 +05% 18+ 1.3% o 1.6 £ 0.9

Br. 0 {5 (n = 47) 0.8 + 0.5% 1.4 + 0.6* 1.5 + 0.8*

# 1 p< 0.0l \WFALD bromocriptine 1%/ i & HlE
it mPF SHADZE L PLEE D, bromocriptine 1d, H{Em 70T 7 F >
® —samm  MUED L OGN PCOIZHH T, ThEhDZ

o-dBRE skt b LC, PRLy=50ng/ml, fJFUDﬁ}Jfa Sk L)
g2 LCLH/FSH | #Z4 TRV AEEZ bR
¥ I 3) Bromocriptine H%hl, HWXIHIC & F % MR LHo
" & LHaofEi 6 & UFLH/FSHEED 975
ﬁﬁ@?~7%lﬁ%$ﬂLK7Dvatt:
° 7@ 309E 605@ . 100 X 5 12 EERHICIE LHo AT 10 mIU/mi BAL
o oL HEo 2 é DHHI20%TH > 7277, HRBIT HHI30%I° 10
150 _— mIU/ml L EOSEFI A EES S 372 (K 11). LHapfii T
STERE oy, MO 5%, A0 4095550 mIUm]
100 PLbEamRL 7z (K12, 13).
i ' ip<ool /i, LH/FSHOGHiktfat Lizk 25, M4,
) 15D X 9 (A6 TIE 1R % 7% L 7 9E B 255 60%
Tdh o720, HIBITIAF40%T, % DEFITI
0 DE#pzLTwE, ol ehb, LH/FSH2 1 &

AifE

[49  PRL3fiti < 50ng/ml |

30 607@

Z11F % Bromocriptine 47 %)

DLH-RHT A k

W) JEHE LS Z O FERI A bromocriptine 17 K B T & % 7
EADOHEMEE L TRU R D EEZ LR,
PLEXD, Wb b NAHPCODZINIE, LH
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D ts & FFSHIS HIITAIL, LH/FSHIETH:
JinHIETH B EE R BN

Z B

L7 7 F 2 MEEPRIIR S BF 0 LT
bromocriptine AT E# 7§ 2 LA H L Ad LT
Ihisn &z Kedb EZNH0E ANH
7 a5 7 F 2 e D L <SG PCOTE
Bl Vo B THL I LI, BUR Filkid o
CHEIPEF ORITIE, SRS OEESBVDIE)
SLEFNTVBLIELEIIDVTHES*ERTE
7260, L LAds, WIhd L fExDT—% TH
1120, EHORY DAL EETE S
Wew, 40, SRk AF—T L N IA TR
AT

$4, BBT HHHIREE & F 2 HN/EGIIT LT
LH-RH - TRHEAM 7 A M % jif7T L, K TEEE 2
He CHERI &R L 72, 42112 bromocriptine % 8 74
BB - L CE ORISR HE L7z, Z Ok
216011 154151 (71.3%) |2 bromocriptine £7 A 737 5 11
72 SO, PEINEE D) 70% 2 bromocriptine A7
DA SN D & L LRI DIZIFIF 3L T
Wiz IS DIERIONFLFIITRE AL L, £
D% A TRHAM 0T 70 F 7 F 2l
FEGEERY, WhW LS T 7 7 F 2 UE
THDHIEMHW L. AEBOBHEEE LT,
LA PRL3o fiti 725 50 ng /ml DL b & v ) fifi 2o L 724810,
Zhfink |2 & 5 A Ok T b Z o HHEI bromocriptine
AREOHZE L THEY LD THD I EDHELS
nr:.

e tEEs 7 a7 7 F 2 iE LA T b bromocriptine
OHEMEID A S NTz7S, F1H LM+ LH/FSH It
Dy, B LHMESUR TR E (MBI PCO
FEB]) T - 72910, PCOEMRREICOWTIE, &I,
HElR o0 - W ZEB S TR B
LBMEEATR AN W, FRIZE DL, ARRE,
LH O 5B E il - FSHIZIEF 800, 8k ke
BT S H O ETVREALDTED SN
PCOJEMRE L Wi+ 5 & S TWwb, KL T,
LENZBVTET LS BFIEERE I L A0
HE % bromocriptine % AT LS MERE L TH 5, NI
RSO A TH)E L7272, NI PCO &
W FHLE LS, JEARIYIZIE T PR i O PCOJE G
il BTHhL L b D, OEmTIE, N
WEART R E LT, LHgH, FSHIEH &L TWw2 D
AT, BARMAREBHEIIRE N TWRw, AiF5ETIE,

B A (113) 113

bromocriptine DA T & Wy o 7LD 5 DA DT
13d 275, 4B TIXLH/FSH= 1| 2R BIAS% »
S ENG, NI PCOTEFIDZRTIEHE L L
TLH/FSH= 1 %% L 7. Bromocriptine D4%5-12 &

D, TR PCOJER O % < AZHEIH A W A3 Il 45
L, mffiz/R’LAzLHIZETF L, LH/FSHE D RIS
RN EDS, COBMEIRERMICED
OTHHUTH S EEZ LN,

Db XY, Sl SO oS, HAT
R | 2D  HRINBE S 0 % < L2 bromocriptine £ %)
BINTAEL, TNHDOE U, BEEm TR 7 7 F >
MAES & ORI PCOIERI TH L Z LI L
72, F 72, Tho o BoBEEEL LT3, &kt
B0 7 F IAETIX, PRLy=50ng/ml, N5
Y PCOFEGITIX, LH/FSH=1 & T 5DHHEBT
HorrEZOLNT.

AWFRETILIG Y, Hilohrw T TH
% - 7: R ek OBIFRGE I, 2 b NI KRRV
EVHSEIC SV 2V o SRLAE IS - L E
. %k, K XOEFIZH 1090 A AT -5
FA (199442 H, #Hu) IZBWTRELL.
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A study with bromocriptine effectiveness
for the treatment of normoprolactinemic
hypothalamic anovulations

Kohzo Aisaka and Kohsuke Yoshida

Department of Obstetrics and Gynecology
San-ikukai Hospital, Tokyo 130, Japan

Fumiyoshi Kayama and Yoshihide Kimura

Department of Obstetrics and Gynecology
Sanraku Hospital

*§9" % bromocriptine O 43 H 1k

AT 2GS 40% 17
Shinji Tamechika and Kohdo Satoh

Department of Obstetrics and Gynecology
Toranomon Hospital

Ryo Matsuoka

Department of Obstetrics and Gynecology
Totsuka-Hitachi Hospital

Hiroyuki Mori
(Chairman, Representative of this study)

Department of Obstetrics and Gynecology
Teikyo University, School of Medicine

Present study was performed to investigate the
endocrinological backgrounds of bromocriptine effective
normoprolactinemic hypothalamic anovulations (NHA).
216 cases of the NHA were selected by LH-RH and TRH
loading test and 5 mg /day of bromocriptine was ad-
ministered for more than 8 weeks, and the effectiveness
of bromocriptine administration was estimated by the
ultrasonic examination of the follicular development.
The endocrinological backgrounds were compared
between bromocriptine effective (154 cases, group A)
and not effective (62 cases, group B) patients. Serum
prolactin levels of 30 min. after LH-RH and TRH load-
ing (PRL3) in the group A were significantly higher than
those of the group B (74.1 + 36.5 vs 38.0 + 18.2 ng/ml,
p < 0.01). The LH/FSH ratio before loading was also
higher in the group A (1.3 = 0.6) than that of the group B
(1.0£0.5, p<0.02). From these results, the standards of
PRL30= 50 ng/ml and LH/FSH = 1 were suitable to
detect whether the NHA patients were effective for
bromocriptine administration.

(Zff 2 19944 8 J] CEEL)
(EHL: 1994710 1 11 u GEL))
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Retrospective Study on Patients with Ovarian Chocolate Cysts in Our Hospital
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Retrospective study on patients
with ovarian chocolate cysts in our Hospital

Takeshi Hirano, Hideharu Kanzaki, Kimitoshi Imai
Nobuyuki Emi and Takahide Mori

Department of Gynecology and Obstetrics
Faculty of Medicine Kyoto University
Kyoto 606, Japan

BREEF 3 3 L — b EREF O

OAANERRE 40

17y

o

Kaori Togashi

Radiology and Nuclear Medicine
Faculty of Medicine Kyoto University

We analyzed retrospectively 96 patients with ovarian
chocolate cysts surgically treated in the Department of
Gynecology and Obstetrics of Kyoto University Hospital
during 1988 ~ 1992. The relationship between chocolate
cyst and infertility was suggested since 44% of the
patients were infertile. Co-existent uterine myoma was
found in 52% of the patients, whereas only 23% of them
had adenomyosis. This suggests that uterine endometrio-
sis (adenomyosis) and ovarian endometriosis (chocolate
cyst) have different etiology, and implies the existence of
some common etiological factor both in uterine myoma
and ovarian chocolate cyst. As compared to ultrasound
examination, MR imaging was more useful and accurate
diagnostic method for ovarian legions more than lcm in
diameter. More than 70% of the patients exhibited ele-
vated serum CA125 level, and the concentration of this
marker in patients with a symptom of dysmenorrhea was
significantly higher than patients without the symptom.
Among 28 patients with infertility, only 4 women
(14.3%) successfully became pregnant. Low ovarian
response to hyperstimulation protocol was recorded in 3
of 6 patients progressed to IVF/ET treatment. These
results suggested the importance of lessinvasive treat-
ment such as laparoscopic cystectomy for infertile
patients with ovarian chocolate cyst.

(ZAF 1 19944F 7 H151H)
(ZEL 1994410 H 12 H)



FRCTHELHITH

oo =R

ZsEAAMEFRILEEHARS |

| Be - pimEs 0
H BF o cERc6 2 H26H (1)

& A bvREE

1. IFLLFYDA—ILEFE(RTO—XHB
E hLNAO—R)DREBRERAVAEYIA
HEBRBRF O 2R EAE '

ORayos AA, @tfE, %2l H
&IBAF] (i KERE)

< AP F &2 IMITF Ly a— L
025M A Z 0 — AdHWIE b Lg— R (T
AHVTEETS, 10, 208 X 4055 F ik, Ei%
WkEs A AR A L CEREERE L 7o, mlifx
PUTAR RIS I L, ZHEB L UZ0ROI
H I

ZOER, BIZLAERIFEOLNT, wThb
SRR 25208 X 405 DB A, BV IER SRR
(5 68%) B X UILBEHADREZE (#60%) D3 b 1L
7o TS BB AR GREFEINT 5 87%D IEH S
L 8% DIFAHINDFEET) (THA, AR
THol:.

2055 B 72 12 2ot L 7290 7 % (RFb i L T
Beon-EEpEes L Y ED Y MIBHELZ. 208
BOEEBRT~OEEE #52%) 130718 (7 56%) 12
HRTEEL R, S0 L7208 20%A57 15
FIF~RET D DR SN

2. b M LU ARZHRINFEHABAIEICS
V7 5 EMEME—HEROFEIIDVT
OYglIENg, EFe—, FEHT
A, INF W, PRk

FH—H, AIESR  JBINEKER)

RV HE — R RE L 34T 2 RS R —#%
B2 ) Dod b, Ferld, BiERRAEOLNT
superoxide anion DFEEATED S, EFRETO—
FIch > TWAZ LA#HELA, 40, L hBIT
7 AR HEIN O HAE R B B IH LRI
I BEBERE LI

WL HE — R ICIE S Nl e b RSN,
ICRZ~ ™7 A L WL 72 K2Ry v, SOD+

(121) 121
C ARG VA

Catalase % 70N L 72 W aRA) 2 Ve L, Sk B & Ol
AT IREE I B A fr R L SRR R R L 7.
v b ARG TN O A ARSI T B EE L b L s R 2
SOD-Catalase R L 7-BECHEMEEZ /R L. Y7 AR
SRR O EFER O WREICLL LM CHEICS
, SRERLEMEER LI, RAEIDO B Rl
BUWUHEANIBM LR E 2 RmMT 22 81280,
AP, SRR SN, BIRICH OTREEAR
4T (WAl

3. EREMAOMOSRERFMEL LTOE ME
AR BREINDARET
ORILZEA, BHEFHTT, Hi)lER
T W, T, mEkT
TH—HE, ANES  JENEKER)

A2 e D2 R AS D) O F 152 ¥ e D AT
BEELBETH Y, T EEE0—DELT
R S N2 SIS H S B 2 AL O T D
W7 QW SN D, A AR O R ZHEIE 2 8
L7205 k2 v NI T2 A8 s O T 2 &
N HMAZ R IR OIAZE L B0 9 5B, L
BEt L7z,

YV I Z DR SN oz Ml e B
FOREEGERTFRIINE LTHER L7 S8
BEDFHEIIREROAEICL VITo /2. SRk
KO0 E B B 4T (PZD) % fifT L, PZD DS Hf
LEHFEREINOZHEEE OMMEE B Lz, EW
HWRFINDZHRILZDOFM D BT LRI
L, &b RO E R o7,

% 72PZD DRI EW R BRI OZREICH L
/R L7z, & b RS E R L 7ok
Up & BB R & W 7o assay ik ld M T RERERT
i 8 & OBHBIT R LRI ORI B TRETH 5 =
EAVRIE S .

4, EREENIRIC & B~ ) REEDFEREH
TEDFHH
Ofallithi—, &% R—, BEFN

R RAERE)

2 AR & (G2 B  (190mOsm) D MI161EC 10455
BULH L 70 5 A FOEWIZE D, B~ O
TEHREIZED S DD e R L7,



122 (122)

MEICIZUVIEES T 1 F 7203 2 K[, =8 (20
~30C) LIWHMRTE (4 C) TERERL, 2, 4, 6, 8
F 72U 16T LAz, BALEE L 720, IGENEIT
TCEHERFM AR 2 b O &AL, WL L O*
AL AL, MIGHET6lERIRERE L 72§
HefTbhhols, KREELHIEILREX
(98.3%) & Af{t 7 I AEH (95.0%) YIS S L7z, 1L
OIS EIRIIEZITD Lo 2B ET325%TH
o727, S B L O EIRE T 5 & RTLEE 1
M T80%AEEE & A 7R L, RIALBEDS D 2 I %
R B ERNEIIT T A% R L. BRI
60% LN T D86, T XTORMIE TR WIEERE R
L7298, BALR L BEAR ST TA B LSSt
DETED SN D -T2,

BB L B3 EREDHIE R, 4 DIRT
BHHETHLDOD, FEARTIIH HIEEIREL 2
B EDHIBHL .

5. REBREEATO T 2EDOFNEEICL S
REERADORE
(OMarlon B. Ocampo, 4:J11547]
(Al A ERER R 55)
Lerma C. Ocampo, $iAMEk, f  [E
LR, EAK G4
(A EE K f 75 PE O LI

HEEIKIZ ERIHEIRALIE % f L C, hCGH%'5-60 ~ 72
BRI MG A [ L, 7 % BR% R iR & o4t
BB L O I ER s O i A 1T - 72,

ZOER, IHFRELS L OIESE~DORE=EC
DWTADLETYINE LRI L O3 (18.0%)
£ D IXFEHE HIEERENENES 3 (60.0%) 754 F 12w
fEERL7.

Do e, 75 GRS & Bk E R
BEIIAMTH Y, ZONFEIZCOBEFI AWM L
L THW T ¥ RO 312 TAH 2 & A5R
Y (VAN

6. 7w bstructural luteolysis & proteinase (Z DY
T
Ontisfel, #%ik 1, Aa #
WA BA, HAPHE—, Tk
(LI Kt

7 vk OEAGRHE T IS progesterone 7ML AML T4 5
functional luteolysis (FL) & H{RMARAS~ 7 T A2 i/
¥ % structural luteolysis (SL) @ 2 D D EZ B ASEE ] % g T
Tz 5.

HAMPILZRE 40% 1 45

F& 4 13 bromocryptine (Br) £%5-12 X 1) FL, Br & ovine
prolactin & #l A G hHTH G35 2 LI2 L ) SLOYE
BRETNVE(ERL, Z2OA AL EHRE L. FL
& SL Dl wet weight 2472 1) D] & DNA &g % 1t
Y HE, DNAGRIZEEI LV, SLOFEKDEE
B I IR LTz, 2RI proteinase (i T &
gelatin - zymography, casein-agar-plasminogen gel,
resorufin-tagged casein & J\V 2 CHiEE L 72, SLO Ak
FLOHARIZILE L T66, 72kd gelatinase 15144575 2012
EFLCw7z. F7:EDTA, EGTA phenanthroline-sen-
sitive caseinase {1 % % UF1Z urokinase type, tissue type
plasminogen activator i LA AT 212 EH L TH Y, SL
O % F proteinase O B G- A5 S 4177,

7. A2 —01F OB RIZTREIC O
T—=# LW in-vitro 5 v MRS & B
T_

OZ=BEMEA, BEFH H, BLH
HEALE—ER (€@ SEWNFRA )
MUTEHE (LS A R4

RIOUTT=VRTORYTT P v ERiER
JAEIZ PR B Ao W B AN L2568 < Bl b - T
LHIENHOLNT WS, ZZCT4HREIKA IZ50EIZHY
HLIMETHAEA 5 -0 % $HICIL2, IL6)
DI BT T BN DWTHRE L7z,

in vitro S HLHEGE R L in vivo EER ClI e 2o Wil 4
DR F- D58 52T 2 THEBIZHEIN B % 1
RTELIERENKRERBRTH S, Fald, B
OB 2 R L7 L\ inviro 7 v S JIEL 7 %
2L, INhERVCANOBRH 1T - 7.

28 HilnAZLSDAMEZ v M IZPMSG 301U % i FiE
GHL, 48 ~49RFRI B IR 12 7 — 7 LR A XL 7e
PR 23 LR L7z, LH 7213 LH + ILRINO i
Al 22 & ONZINGE 2 R 35 12 100 B F ¢ &t
FETRF IS A PRI L ROV e A llsE L, i
TR T 1AV ZHEIR S 7200 % BRI L HEIROR -5 % 3
L7z,

LHIZX D 60+ 06BOPIIAE SN X bS5 U
— VI3 4REHIZ158ng/ml, 707 2510 320
FHIZ164ng/ml D ¥ — 2 278 L7z, IL-2 100ng/ml D
WIS & Y L2 sl s v, 72, o
TATO B 2R E & 4RME ICLHBEEL D b
S WETA & 7R L 72, S0ng/ml O IL- 2 0T I3 HEIR 5L
FVEVIREEDICLHBEAEAEL L, IL-6 b
50ng/ml DEINTIELHEE E PRI H B 2RO %
moiz.



FHTHELALH

8. HBEAMEREDHEFREEICRITTZE—
IiZE P S FAE rat (SHRSP) % FAu -4&Ed—
OtiEdy, PrikEts, REARDl]
CFLBREE IR 2)
Az, KEEHR IR —mE)

(HA) Fkxldmis &9 T AEE O R BN I
R EATHE T2 A BERESE & WA RIS H D, ML
FARFESE rat |2 B W TR 2 & 245 758 RE s
WA L7-Ae L VEEINL I L@ Lz 4
[B] & & (I8 [ 55 O 2% 7 SHRSP % JI W ik 0Y,
HALFRNARES L7,

Gt &) 11H 5 23 810 SHRSP THE H AL
ERE, BraEmtmsi L. 728 cytosol
transferrin £ % 1% L 72. Control & L T WKY % H
g,

(F5%) WKY TIRMEESE, BT-EEREEREE
hEED 7 hr o 72, SHRSP T3 19 38 A 209% 24 1 121
BREIGEO LN, KT HAREE 238 T immature
B & (¥ mature spermatid/Sertolififid £52.67, 2.06 & WKY
D698, T.04\ZHELLMLT L CTVva7z. Transferrin i &
(£ SHRSP D 23l T T L T 7z,

(e PA b2 SRR AR E 2 FF Y Sertoli Ml
FEAEMEE A5 U late spermatogeneses i 72> H B2 X 41
Bt D SR S A7,

9. BIERERE ISR SN -HEMPRIERICHE
T 3 fHfEtE R DAL
OWHEFEN, EWEE, e REL
EEAAE—HE LB R IE i A)

JEHABHO B EAE SR RA) DR » /3B E H
3, Lymphoyte proliferation assay | & 1) # B HE U
(JEG-3) (ZxF 3 2 MR R ZE O AL O % <
72, F72, 2 O#EF L Embryotoxic factor (ETF) FEA: &
DREHE % 72, Stimulation index (SI) 753 DL - % 452
BRI & L7z, ~ 7 A2HE90 % B\ 72 ETF assay (2
3, BEMBEPIER &) Bk DR FERHEHL
7z

RAHED 3060 (52.6%) T3 LLEDSIAFED iz
A, ¥ bu— )V n=10) TIZFHRNLRUCIE
DN o7z. MEMBEPUEIZH 2 SIA 3 LLE
DRADI%HETF % FEA L, SI& ETFEEA: & DMIZ
IEOH (p<001, 2=04) 25O b7z, FFAH
DOFNEEOIF R OIS, MBI G
B ML g O WEHEAL 2SS L T W2 iR S
o

(123) 123

10. RFFEIREDFERROEES FIEMERIC
& HERE
OFMFENE, KIFMER, hREZ
i A — R (i i (R K BAER 5

TEERECEM) BELBEB L OCETFEXS
A HWT, 215 O FHAEOMAMESE % EAE
T-EHTREE (SEM) & VW CHIZE L 72,

PM I ZHEEARE T LI 26D &, BEREI8MEPM, 5%
JEIEMEPM, EEBMEPMO 3 DIIGH SN, bk
HIFL O SEMIZIITENEDHERLE S OEA B L OH
LB TERIZED SN, MIBOZEREICHE D
DRNARFNIEEIZRBHIZEEEDODON. FE
MO HEIBREBLOPEEFICEZLFOON
7o, TBEREATHE L TV A L OTIZMBETR D
Mgbe, s b L 7o imsiiRiER, MR 0RO
DI BIRZE (L EAEREE S, MRS B L
TWwbHDTIIREVIREE, LEAvER > THIR
ERTHLONBIEEN. EmicBLTIE, BEE
127 213 SRR E R T E RO LA 1B 5
fizz.

P EO#EED S PMORE D EREIIBITT 5120
WEMEDFEEA B 122 5 Z L AR 6T,

11, MMEREIEICIT§ % Enterovaginoplasty
1RE%
O # tfvith, HilgFH4:, ARt
B OFEE, P, MEREE
GNE—, WOEE AGEERBR )

HEDITM S 2 W3 HD TEEDTEIRA L DRES]
WL, B & H O RRTERON % #28% L 720 Ty
T5.

HRIZI914 7 AL DBAEE TO 4], FHEEE
B8 ~ 208 CPH 15K T) T, BZHIMIZ3 ~187 8
CE¥ 117 ) Th b, BEEDNIFIZ Agonadism 1 1,
BRI RS 1 6] (TN IRERE), BLUHE
PEERER 1B (TS IRIERA L) L4 ThH o7,
3FTIEISmDERG (RS DR o BRI [R5
Lz RETIEET S, ) D—TT Ol % Sad
WBO 2 2 2 ATV, RIS BOE Cla i
ILFTER & Wie L7722 & THREE 7 - 7= SIRE G %
HEHEL, —MomE 5 - ERELmAWEL,
B % S FEERICH T S 872, MR i 12 &
O RBEHEE D IIEDTA S INT2DY, 34 H LA 416
MEALE CROBERE T REE oo/, 72, K2 ED
ERIEOFE - BT HaicEon, Ham#Ecr
WEEICT AT e LR NS,
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] F50 RBAAFTEZEEZTAMNIITS l
H FE . R 644 H24H (H)
L B AT A AR

-t

. PEEOBBREZZME L TERARE LS
TR ED 1
Ofn WIs, HHBHG, MfE
(REEER D)

THEOT NV I - VKFEEE CIEE TR 7 7 F >~
MFED SIIREBEREA IR L 2 %, RAIETTIC
WELTE.

TN A= WIRFFEIC D E ST AR EED T IV
- VERTTe 7O s F iz ERT A E VbR
TV AP, 36 DRI (RELIE 4 4)
DEAFKIBERIPARL THORREEEAREL R
L7 BN D W THE T 5.

BRI H A% AT O B R B4
| EEARIREE 2 D HBBET LT N2 L
FFESRRNSWMILEAT R Z G290, KAST(AE
WETNT=) XLAAZ Y —2 2 T FA MR 12HD
MEfGEE T, METANESTE > 95g/d & HlfL %
8%, LHIX0.2mIU/ml, FSH(Z0.3mIU/ml & hypo-
gonadotropic C, 7'H 7 7 F »iddléng/ml L FH <, B
12300pg/ml Td -7z, LH-RHT A MIIEH %2 G T
Hotz.

2. IFERAFDFERIRECICHSE U /- B RREIE
!
OEE?E N SRNERE R E S Ul

KA, RF 2 (REA R D)

FEMEREES, ZOREIMEIRIZEE L FE
PRI 1= S (#SH) & EFE AR OER

IZHFE L CAEL, ARRESCAE, AEORKE 2 5.

4@,&%%#V®%E®ﬁwﬁA‘TEﬁ%&
MORETE - i AT b TE AR5
oL EZONBEFERBLI-OTHET 5. ﬁw
IERBOXRTHAT, EHFITEAREEEAGETH
B, 20 THEME L 25iERE, A EOAIEERR D IILAT 2
H B FEfE S 5 729038 R T 5 PR RIEHT 2 521,
%wﬁﬁﬂﬁk&ot.mcﬁuﬁ%MW&AﬁI
M%T%D,%WTE%&@T@%?&D#%sm
DL TR E M & o Tz, EEss, itk
*ﬁﬁﬁfu ﬁﬁmtgmm%uf< FENAN
DIFEE % 7 T DOHEIRIZEE 5 ZoRFEEY H
£&wa - MO &mEREIT> T, IUD 2%

HARTREE 40515

BL, TALOyy . 7Oy ATo s #EE it
THbH. 2HH &Y lHE AR OB M %
OB LHITRo2TNA,

3. = DHEAS MfE % 1% 5 NEERE DERRRYE
= CHEYRAAE IR T B ARET
OfdmsE, skHHZ%E, BIHFRL
WHE—, KE %, #HiwEs
wilkaE, B (i B K P )

DHEAS Dl 1E, T IZPCOSER & xR IZERE S
TWDLY, —BAEHREL L TOERIMELINT
Wiy, 4 d, EDHEASIIE (1.5 ¢ gmlEh b) %
19 THHE B E S4B D RRIR BT 5t 3 & IR EGRE D
G EIT, B L LT DHEAS #I5E DA At
R L7,

S4Bl DF 1L 26.6 £ 4.5i%, AGLHIRHIAT38.4 389
v BT, FEAEITH, SEAE1IFITH 72, Fi
FEAEOIIRIE T, WREDREED 1151 (64%) 12
517z, BBTH & UNgestagen test Tld, 55 2 M A #%F
1B, 551 BE8E AR 1941 (8 9113 clomiphene %)),
HESRFHE 9 B & 53.7% 7S EHEIR T d - 7225, 251
(46.3%) (IHEINEIA 2 45 L Tz (EAHEREAN 42 17 91,
EFE 8 B, s sl 266, O~<35F]D4:
WRASHKAL L, 48% & E\ITIRFETH - 7205, ZD 9
H 1551 (42.9%) HSiiEE L 7 - 7.

DHEAS |3, AEMA L LTHHATH Y, HikTF#
WD 728, 41D E DHEAS IMUE O fEATF S8 &
P R=Y (WaR

4. GREBEMHMED IVF-ET AR
O Fll, PR, Kiusd
iR, & A, ILTE—
HILHEE, TN, i M@
K AT (HE VR K PEdm)

URRRES L T R S HERBEE 2 & 725 2 Ll Eh
TlE A, 4, FA (SO0 EAERE BT SRy} 52 4
WERERELZ BT 2 BEIREE SRR RIZ T B A AT L
72DTHET 5.

X513 1986 ~ 1992 4F T TR AR REAE % 1T -
ToRERY, *FHEEE, 127E60366 M. G0 HAE SRS Aty
FEBI (LAT, s, efEfl 1988, Hfs2s
YL, Mo EHESRFESHTYLH LT,
GUEEIREEE), 6IEBI22EMITH B, Jidid LEHAS
SRR T 0 b a—ifEo 7.

Weat oS, A% AT EE O PRI 38 R D 4R,
W DOPEIFRHN OISR T IEA ) T <, %
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RO E DR T AR iz, FRITE NBE
TEDIEIASTED > 72,

CEETIE, ASREE 2o F F iR AUSHEIRRE
E% L LOHENS, JIEBIRGIEREMTOM R
HEPHFERD b HiE STV A L5 12, JIEADHEEY
REXHBHEG LI EPAEREEEDLNE., 5T,
ERHRAFIIEAORELRIDBRIZIED S 2 &,
7, ARLELTHE S5 L) FAREILOKE I
THLDEESLEL B, HIZ, FEHNEE
DOFMCIIBHIIRIEFBFEEZT IOHEL 2T
NI 6%,

5. SRR RS 2R T oY) L ODTFTE & BREAEEE
~DF
OmMErHEE, MEAR, 7 #B
HR OE, BN, BIIBE
(K EER )

(B FI A7 20 2 (THIZEOHX%ICHS
TLEAETH DA, MBEOBERS EFEESNT
Wa, JilgiEEo b A7) yENETLAIE
T, PN COBENEMBEARIZT B A AT O
A FFRVE IR MRET L7,

() IVRET% AT L7225 AR & L7,
hCGH#5-H 1215 & ML 72 i T D estradiol (Ea), proges-
terone (P) # RIAT, F/JMFO s v A7)
YEF7xOA M) —=THEL, FFXAT) ¥
CMEE,, Pl 0BG HE L7,

GEH) B 5 v A7 2 VIRILIEE &
BB E RS o728, MEPLITAELADH
MarREL7. FIrA7xY iE, MEPED 1
ng/mlLL LD L, Ing/ml LT OFTIE | ng/ml L ED
BETHE P<005) IKETH - 7-.

(¥55%) IVE-ETIZ BT 2 HE50 5 5605 (2 ME PE D
WUNEENDSTEE STV AA, ZOEED—2ZH)
Mo b7 v A7 2 ViEEEAEGR L TV 5 ] fE
MEATRIE S 7.

6. #REK FEBMEEHEINE AR OIS
T 2 HRGnRHa (C & 2 HESREEF(C THEIRR
IULE—HIEONWT

OLH i, HEANBS, LFEiES
TEAAREER, SO HE
(PRI S AR B B RE A )

Ak 41, BURTHMEAZO S 5 G E
FEFRE 2 LT, GnRHaD AT R4 512 & 1) HEg0
Fetk, HIRDOL L RER 2 #EER L 72D THis §

(125) 125

5.

BEIE35E, FHREEOI0EMETHL. BRI
WAE128%, DRIEFACH - 7225, 25 L kT
Kb o oS EGEIREE A #E & % o 72, hMG-hCG i
EEAEICH D EITT A b iEkE S, F£/-0HSS B
LIFLIEEE L Tz, EEENTEDODIVEE 4
[\147 9 bEIICES A - 72, hMG-hCGHIEETD
SR OGN E N L L OHSS H #IT A HIWT
GnRHa ® 20 f5 & HUH & VER LIFINER & il A7z, i
BHM2AHE VIS5 pngZBHO SRS Lz B
MG D Ep 13 3.9pg/ml Td - 7278, 24k 5-1%, %E
PEABIZ 1 T21 X 16mm Td ), E b 320pg/ml & %
) hCGH5- 12 THEIR L 7=, 2088 B 2[R 2 g2
THE L, IERASHL L 7.

7. hMG-hCGEEHE DT ENI RS TIR
OMEFHTER, Al#r, & f&H
EH M, e B (REA K RE LR
WA (A Pt ANFHERD)

hMG-hCG % 58 E L 72 5 YRR AARAE 5]
EET 5.

BEI 2 RORIIT T, EEIC TEYEIN A EITC
hMG-hCGIEEA AT S 4L, EHED OHSS % 564 L 24
BHIf Bk S/, o & SR E TRERIE— B
E LD, HUBLLoBHE F—/33 Vi
Eaffr U7z, RS EOHICE THEEEERA,
FEIN RN L B LT RE e o7, k6
4HIZIEFERNICHEES 3EROH, BUETHE
oI L, AFEEErAATIREES, T8
TR D & B & SV B A RE R 2 AT L7, /2
PR IR R CY — — URRIZIEAR L, A5H
HRA S ML ZRD 720, RERINE A TR
WL, 7l EHEBEMAEAT LAINE R L
ol

hMG AN & 2 HEII % B 2 O HIRF Tl
OHSS |2 & 2 JERIVE D 720 (2 FE A TR O B 12
WAz Z &b d D7, TEHNIMEARTR O]
REMZATEICANTBLL ZEPEETH S,

8. fEALMBBMHA VR TH>-EBHN BB

EIRED 1 i
OmREER, WIHE, HAEZ
sl fi (W K EE D)

FEBN 37 DB, BRAEATIRIE S 8 (IR
THY, TXUHRMHICERTEZ ZZL TV 5.
AEREITT B A7) — =2 TR TIRIRED R K
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ERADLIBEEEIASN LD o7/2hY, MEEIAA
A, Rh(D)[&MCTH o7z, —F, KoMz AR
Rh(D) [l TdH ), HBsHUE D HIETH -7z,

A, FERSHEIH4HMS 7THE 2 REAZE
LTHRL 72720, BEOFREZH/-ET, 10H13
H (TR 558 4, 5% E2E 1Bmm QR ), 8 RIokE
A A 421M.200ml % XA 500Gy ST 74 L g L 72, 3
TEIFIR 2008 CFRL 6 46 1 A22H) THh Y, IR I
IHRZRE 2RO TV R,

Thabb, KETE, ERGOMA LTI
L0 RHAGRE & e 2o REMED TS B A Az
DOHEHAARILIAYTH 255, SHOFEFIO X 12,
GIEAEDBIL &£ 2 SNBERTH-> T, Folfl
WA WG TE 2 WIHEIE, R
ANEMIHILZRRTH L VDTEEVDEEZ S,

9. Mumps orchitis I & 2 SERERARMREE
T % AH I & B 5ERRA
OffifEERs, AAEZ, 1D fi
(MR RE B

Fk4 1, mumps orchitis 1= & % & BN S EEATHZE
a7 EERERBNTRTET 20 2R L
7z, ZOBNIAIHEZ AT WIERD A A H /=D T
W55 5.

FlZ, 28T, 12/ DK mumps orchitis (272 1), &
BEDOREERE R LTz, — I R,
TH. EEE B X UEHEERIT02 X 109ml, 42.9%F5
LU57.1%TH o7z, FWE2THTRIETH - /2.
HSGTRHT A b, BBTB XU 7 7 IV THEB L O
PURICEFIIRIEA SN o7, ZZTHINHO
HE 2TV, AIHZRITLTWZ EICLA. AH
W7 3 M E SRR L 72, & OB RS R I3H T-5
0.1 X 109ml L F T, 73— 2 VAL BBl 50T hi
BETEMNICEA L, ERESIIEFE T, 19934
8 A 6 H (#EH%39:18) 122880gr DL % Apger score 9 1
THRERE R L7z,

10. A6 S OB EBR £ 7R L 7= B5PE Sertoli-
Leydig cell tumor D—73
OFF Bz, HEXZ, Bl
AT, CYTIER, PR
UKl 2E)

FEB) 0 KM. 29i%. GOPO. BE#5. T 3F : %04
P, GeRVERR, A, FEE - BAE T
NEZERL. HEE, M 6 ERDOAIE & MR
# EFRIC U TR, MEOERE DR L BIE A

HAS TS 40515

&Y, FEEE T L TIEEAL L 2T E N L OE
RO 2 e 72,

Mo R A TIELH 5 169 IU/mI, FSH ; 3.3
IU/ml, PRL ; 38ng/ml, E; ; 32pg/ml, E> ; 32/ml,
DHEAS ; 1.280 ug/ml, androstenedione ; 1.65 ng/ml,
testosterone (T) ; 278 ng/dl C, HffRiZ46XX T - 7=,
TREAENESS % BE V- SR IR PR I0L % JAT, A700 %
R THFEEAY 7 B4l (4.132ng/dl) 21572, “FRL64E 1,
NENESE T A I 2 U BRART % htid T L 7. 407 rp B B
FRAETIE AL O Sertoli-Leydig cell tumor T - 7-.
JREDILA) & HERRT B 7O L - KBk
AR, KAE - MECIRRAT BN 72 Mgk 7 HA
W THEA < 10 ng/dHHRT L, BIfEIHEIRREE DK
FEORRECHEITH 5.

11. HSGERBICH IR U EF R—ILES VE
2 FOELICEET 31857
OffHEREt s, K, o Flis
JUEHFREE, JIMRFR, SRR T
WA, HERE AR, LT —
b fh, AKHATEE (VR KEER)

HfEK 413, HSGEHAIE LT AT M LI —F
HTHH)EF F=VUFEHHLTWA., ZhiTH
L, JEERRINIEA F L2 BERRIKA M &
RTHHAVEROELRE, BRHO%EI, HSG
BOWRRIZOWT ERE L7,

19924E 8 A4 5 19934E 12 H F TP THSG # fiifT
L7EBI7360 () €4 F— 4406, £ VA M
20) xR & L7,

EEMEICEALTIE, VELS F—LoAHT s b
T A MIENBHPBES TH o7 BEHOFEBIZH
LTS VER NDERIZIZIZEACRBEET) Y
F F=L LY ERTWz, HSGEDIFIREICE LT
EI A F—V#E16%, 1 VYR MNESRE ) EF
K= IVEED A3 kO] Tu 7z,

DLED#ER & M2 ZE IO, ISR AE
BILAMMEY) €4 F—= D13 ) ATHSGIE#HI & LT
HHTH A EHIMTL7-.

12, RERESEARENIC & AHPEMEE S HEIRICO W T
OFdrempEl (k> b - L H AR
BYEE, fO—0 (ROWAHEL)

PRSI IE, REIEZMIZBO TR LTI ED
TELRWVWIRETH L. WEE, T4 ITINE AR
THED X ) B R AR T % B 2 B C RS
TRE MG Lok R, ZOINEROEEEDHBD



FRTELHLH

HRRAEE L5252 LS L.

AN S SIZRER N2, FOBROITIRE L DM
Baat Lz, ZoORE, EESERARICERYT S
DI 6 7 HUAND80% % K&, BENESETAT (5 MR
SE - BEEAN - BEREPTEE - A R EESE) OANEAE IS
W AHEEEWH)HEPHS N E ol F/2, B
T CIEESREZ1T-> T 6 » H LU EREE L 726113203
Bld v, LFIRGISIFI, 43.8%, F 7= 1FL LML
7l 1168 T, ERGIE56%), 482%Th-7:. %
72 & FIBEICINE 2 a7 LIHRR E OMRE LS
L, RIBYIEROARE S LIVERDERONME AT
IRBICEBLTWAZEDHLNE 572,

DX, BEREEAIT) ZLICL o T, ANEE
ZIRICBWT, WHERIGERIEHIE LI, ERARIEL) 3
T&tbf@ﬁ%%%ﬂk&ot

13. BEHEIRICX T 5 MTX BiEEADIRET
QW RBAW, KIFFE#E, gu[)iL}\
AKHIEZ (B WA UL A7 A [ P o )

FEAMEIRICH T BB, RS RIS
RIEZVERAE % M DB ES L CELESTH
5.

YECTIE R 3E 1A L ) IVEITROGREEL,
BIPE T MTX i e ) ANT, PRSHFERF
To 3AEMIC, REEERATEG L 1862 2 Tw
5. ZoinkiEly, OfAtkiRfaE, QRIE
hCGSOOOIUALL T, A ZLINE 1Tk, LK
4emBAF, ®FEHARE, O&TEMZTENECO
TWAh,

L], METIT o TV A MTX R EREOER & i
FEHCEE PRIENCGOHERS - Pk AfERIGEE TOH
¥ - HSGHIEZ & 294 mamts - WHH RO IR
1) L:Ouxfiﬁ%*f%.

14, BFUIBEICHITBEN XTI T2)D
FRAMIZOWT
OO &, Hd iR, ERFEH
ki, FEHREL, HAE—
i, HFET, AR
(¥ b~y — gk ARHER)

ART (Assisted Reproductive Tschnology) % F > 72451
WFREEL LTy b2 7 1)y OF RS TRE
ENTVAE, SEFLAIZZORY MFFTT 4 ¥
DR LDV THRE LD TEDRERIZD
WTHET 5.

g E LTI BIFRTH, BT8EE @GR, P

{127) 127

S B, BT RO

Y MFFTT 1) COEEIL I ng/ml, 4mg/ml,
8mg/ml, 12ng/ml & L7z,

ALK S — a2 — VIS TR L, Ll L4
FL oy MIHEREORY VEX T T4 R
Z, RAIL 4 ~ SEERIEE L300 TEE)EE T
ﬁﬁbf

KEE L ORI 30 ~ 6073 LA O -8 Bh e 3 A% i
xfiﬁ(Mwm#ﬁ%H@ﬂ%TLﬁﬁ%ﬂuﬁ
TILEFRITE T L. QRIFETHFTIIEERIIR
Do, OFREOHETENETIED T VAR
RO rolz, OFTHIEOR, ffimEzL Y,
SRR L 7 LA RASRe R ST

15. THHEIC |1 3 EFREMBODH &8
(E—H)
Ot itk — x5
TRE=, TSR
(k> b - VAR AR

VRS IRBEUAR #iv)

FRRAEIR 2 2 & 2 WIS IR S I ) e D —
HeEzzohb, LoL, BEHIREOBREED
S HETHL SN TR WVER, TR HE%
Fe R R OEED B LG E A B L Tw 5,

aﬂa/z (&, 7.5MHz') = 7T % 7l R
s 12 & o THRIFERIR OILIR = 4 BB ﬁﬁtw
?«iﬁ.ﬁ"i%ﬁﬁtf:. G BB ASEAAL & 2N L LN T
VBB ESGE L, Lo b EAENA BIER % 5%
%mftﬁﬁtf RAEB AR RS, +aKH

léﬁﬁm«ﬁ%ﬁw&@%@ﬂtt A
%i%mm IEEAYIBIC & 2 HREIRCIET 217 -
TWAY, 4 l,—l®TﬁeuT75‘%V’%ﬂ L7z, 551
r A ORGEBBISEHIE T, EEE, FEROKL
ERMET L.

WMt A EE I Do 72 b OOGBERHIH T 126
hoFl T BoOMME RSz, LirL, EEhE,
WILETIRROHEITE Lo 72,

16. FESEIZH B EROBNERRE
OfRINETAC, BIERET, eV
ARG b 2, FEERER
(> b VAR AFD

ARG R TIE IV E L HIRERR OTEGHIZE L
KERMELEHO L., FHOBNER Z I F v
F L, ZEXINGIHED B ok B3 04261 (EX
178260 \ZEFTORIER, BRI [ & Y i %
1o,
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RIBUE & L CTOEFEZKNRIL, HMG-IIEZ5R G A
AR 2 7B AT404 B 169151 41.8% T, I HILE >
ARHMG-I & ) %< A b7z, RICEWERTIE,
&R, FERI306IF 176 TI188%Th L b %
<, BEIRZ1361144%TH -7z, IEELVE S FHIT
B, BEATE, SREsALN. FERD
ot bEho7DIZHMGI T, KIZHMG-I, §F
BV E Y RIDIETH 7. Lo LRGSR D %
2o 72HMG-I T DT 2404 B 1961 T » 72, &
SR A MR & B RIVERIZ A A DT 1960 6 £,
31.5%, 1ECHIBASHIN 6 B113.3%TH - 7.

O &) IZREEEOHEAFITHEIFEH, BIKEOH
HEASR LY, /220 BB TIXHMG #IT
AENZHR L 72D13488% TH > 7= 8 [l H, 11[[]
HIERSHR LB o2 E g Ak W E
B,

17. 9RO H DRI EHE - AR E DRSS
ORAKMRE ARy -~ X7 1) =y 7)

IV SERG - IRRAEIC BT, S EWEIC & 53R
JHi% & GnRH O3 A ERIR BAE O %58 & FE ik o fil
b2 b7-6 L7 Y7 ) =y 2ilBnWTb Ak
PEE L WSRO DU R - WO ER )T
R L, —EORBET BIOOTHET 5.

A Z vy TR, WREEEE GEH D), 1HiRFER,
S BB & U0V R (BRI & 1 % T8
5% TH5D.

PEUNFEZ P GnRH - HMG - HCGi:, E= % 1)
YUIGBEENEE LM 2 a4 (EIA) B
sl e 12 & o 7o SROAT S AR H 2 B
A 8 REBRLG, MR EB X OIRBHIZ R 2 & L7,
Bz r 72> - KoL 7y y - Y7 ENRLDNT
Y AMBEETITO, FRIIVRES S, EREEX
4551 (44 34.6 7%) 1255086 L 1161 (CF34 34.975%) (2R
TERDSHEST. (24.4%) L 7=,

Khbszrt - BB = v b o/BIEEE LI
5 OHIRERFE N B A HEGRICER TH 5.

18. ROVSHERIRESI DD ERRAEE » 5 & /-8 iE
BESREERA D hss
Ok 2, W &\, HERFW
SHAA—EE, HPO R, HARE—
mlE=E, HFRT, HARIET
(t >~ b~ — g ARHERT)

(BHY) AW, ROV EARIE B O 55 EI 4
R & H 7 % REHRIN % 56 % (Shortik, Longik,

HATERRE 40% 175

Short I (A7 L F 27 EHMG* A#EM3HE &
D FEHES), 7037 12 (C)+HMGE) O itk
EITo 7.

R 2 MO HIRaEIE, Shorti: & 14018,
Longi% : 1458, Short 1 % ; 12218, CI+HMG#E :
L4 T, 4MifEoF4MREEL, Shortid: @ 25518,
Long{% : 24318, Short {4 : 2,611, Cl+HMGIE :
13018 THh o7z, 4IHaEAT 1 BLLEDFERIIE, Short
%1 79%, Long{# . 85%, Short I i : 84%,
CHHMG#: . 62%Td - 7=,

(#7w) 1. Short 1 #:13, Short#:, Longik: & M
L, BEAIEOONT, AHZHEIFREEZ L
5N %, 2. Longikid, &Ml FE IRz
BOTRIF 2 KEDE SN 72HY, ShrotiEfICH &%
EELE OISF (ARl Al

19. EEBEMARIHE & T % Zona-free insemina-
tioniZ & B ERE
OEHin—BR, W &, &kEH %
WRFEH, HbEo&, PrARE—
S, R, AT
(& > b~ — gl ANRHERD)

TER DSABAZHE C b ZAEWEE 2, BAEZH T-E
(>10.000/ml) R #FF-HEJIAE (< 10%) (24 LT, EWH
TREAICHEE L THAE L, BT I BT
REMIfE A TE BRI L 72,

FRINT% 0.5M sucrose & & Er 35221 CHIAING % fi/h &
HHIIFEZ LK L, 27GiESHE CHFMISENTY)
Bl & A4 Zona-free DIRAE L § 4. ZAETHE TldE. (o
TEEAONR) v N R EREHTENRNNEA, HE5E
TiE I === )Lk, “K-TE" CHRERGTH I
BICHERAME T 5. BT OB & o TEEREIE
FREZREL, SBTZHEBNIL LT H. 3
BRI DB KGR, 20% HTF~ L, 128 ICHIAZE O
WA AT S, ZTHERIZ0%T, 25%5H5 2 ffaH
NEGATERDIVE & I L TRIZEK. L LD
LU B, SR ZEILH F T
SETHHRITSNIEEL v, ZHE S I
FCELEGIL Doz, T2, SRR T
BUEHTEOPANR L THELFUT 5 & 16%0555E

ATy



ERTAELH LA

20. L UWHENRIEIIDIRET
OHF#+, B iE, HPEOH
ki, HERFH, EEL
R NESS o S S
(t > b=H R ARHER)

FFEHEICBWT, FEIIOH#NIE, FHIZR
P2 ETH BN, FRISEIA TRz, BUR
TIE, BIBHOEESERICZ-> TS, L2L,
BB TOERNZHREOILRBHIZ B\ TIE, BRI IZHE
o 72 BTSN (2 ~ 4 cell) DHUEDS, BT &
BoTwh, ZITAHN, FkiZHEINORE DU
BaAar:.

BEEEHIZ, 02M Y 2 — 70— ARMISM T F L
Y a—VERMER. 5EEE EER I AR, A
FO—FEE ATV, FOTITLT)F— (TR
FPREUAHEET, U3) 2ty b5, —7CChEKE
TG, 05C/minT—30C $ THHL. £THIE, BE
LN, IC AMUTHRAE. BRI, SEPRZERRReL 72,
0COEAHFIZAN, KEVPHZTHEIYHL,
1043 LA 10% HTE (23T,

COHERIIRMICH LTI -8R, EFE
16/32 (50%), 4rE15R10/32 (31.2%) % 15:72.

21. SEUISKBICB I FERERICDOVT
ORFHE=, LEHET, hIlET
e (kr b VA ERAED

W BV TEMEAIEE AT 5 iE# L L Culifit
FEREEF19934E 107 X VB L 72, W RITEE D
IVE-ET 2/ T 2 LU ESEREIRAS G & N e o 729
B, &5VIEWS»IIEEZETE - BT I6EZ%
EORTRTABOER], HREMICHHERETH 5
EMRF TR L.

HEZMFE BT B IVE-ET# (GnRHa-HMG-HCG)
Ja ba— Vel Lz, REUNEETE ER swim-
w7 &ML, PZD& %\ I SUZILEE 2 17\ 4948
W% IZET 247> 72,

3§ %13 PZD 156 SUZI 204E ] 2 112 1L swim-up
WP DA ST HUE3.2 (£ 4.4) X 10918, 1.3(£3.3)
X 1006, A bF v 7{#H39.1(£11.5)mm, 29.8 (£
12.7)ymm, SST-score (FAZ) iX, 1.14 (% 1.10), 0.71 (£
1.02), Embryo-Grade (by Puissant etc) 13 2.36 (£ 0.97),
1.80 (£0.68), ZHEEIL30.5%, 34.5%Th->7:.

A, WIREOAIE T 5845003 X 1098 LL T D%E
Bzt LT, SUZI % 47V Grade- | DX FEUN & FE Al &
BIENTE, B BUHRTARIIHELTOA
METHD EFEE LT,

(129) 129

22. HRAHRAE PKE T A DER ARAVFT
Om i, HRFEY, k& £
SEHAR—HB, HHBEDO R, AR
s, HFRF, AT
(2 > b= — R AFHER )

FRERMAIEDZEBOERE L L TfE ST
W 5 OIHER B PSR A ACSD) 1, R TR A
LNTWAY, WELETGHERIFESL TR,
(PN F — D BT RAE)

4, FAIZ192E4 ALV BREFTTIT->TE
2 ICSIDFEFRREIZ DWW T, OS5 23l 5.

FETLEED e LTI O3S, g2 gk n L
@EZKIZOFE @K-MED 3@ Y % M7z 5p
FoiEH L LTid O L @A23187CaT7 A * 7k
7 @Iy /- @Ezo=A T rEHWE,
MR ACa R A7 QIPy(f /¥ h—=L3)
VR @GTPGEM) w7, DEEFEMHELT
HMABDET .

HAEF T2 251 EBICICSI % fifT L, 8Bl#EHR L
72, FOWIBIHRIEE L &0, BIE S BIASTHEIRGR T
HTH 5.

S TICBI DERBAEICOWTHRET 5.

B E B E
[ h e LIERRED 7 >~ b a7y v SRR R{E
D TFERA R BT B 1T
OA Bt GUIN R AERBERIEE 70
CEERFFEE @ R, AR

K EE L A LAEBERE (T F) 13 46XY O MG % 47
T2, REENIELOLWTH HEEREFTH
5, ZOERE LT, T Far sy SEFEIETO
FERE ISR EIN TV S,

Ferlt, TEHEROT v Fa¥ v oBi iz
DWTHTL, ESIKRMELITVERE DR
Wainzz:. Jde LTid, SEFOKRRSIM DNA % H
ML, 12ty bOPCREW* vy, SSCPiEICTriZE
WERR A7) -7 L, YFFFVEICLDIE
HE EdE Lz, FARERAXICOVTIER Y b
70y MECTHTEIT- 7.

HAE T CIC2EFOBIT T, WTRb T F
04 ZEREETOATOA FREAHEIBII 2R
PFRAFD. T, 2ERE LT I BOBERED
7y ROr rOEEEYRT S, TRORE
FlERI L-bo RSN, SHICSERIZD
WCHERH T TH 5.
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1994 F AATRERESIEL BEMRE |

H 5. 199446 H25H (1)
= HmIERYTAEYNETY
1. BFREERC 1T 3 Pentoxifylline D %R

ORI, mIgRIsE, 285
iR, Al &
(R N EERHERRUAR &)

Pentoxifylline {3, —#% | ZARSIEERCEA & L THW
LNTWVEAY, FHERPISIRINT 5 2 & TRT OEE)
BEEIRITIL S 5 2 MO NT WA, 4lHlfksid
R 748 )9 U 12 Pentoxifylline & #2195 5- L, D
AT R OZALE G Lo TR T 5

19924 1 A5 19934 8 H £ TORMIIAUT: % £3F
BBk & 2 Lo T B8 1B, 4ERG
275 3978, J7ii1d Pentoxifylline % 1 H 300mg, 3
s A6 6y ARG L, $EFRE, s,
FiFI 1L, Penetrakfili, Velocity, Linearity {22\ TC
HeEt L7e.

ZOFER, WBTIRE, WO, Linearity (3
HRTEILIERO O N 5208, K EEE,
Penetrak fiti, Velocity i?xEﬂa‘i IHEEIIHEL TV

Pentoxifylline #5 [14%5-12 £ % #§ TE B R O L,
RN L 72356 t FLEFIZLL20DTH S
B, FREHARRE R £ O MO FHEA ICER §
HBLDTHLNEAHTHY), ZOEMEAH=X
LEPLEDIZT LI EPVETHS .

2. RRIEFARR, BIEEH -1
215

FRETHD

ORBptre, BN, % FHif
NI S CEIORIWIRER)
Mgt (ROGIRC &ML R 2R

PRETZEZIE, £ 1/4 1B NEONIRAE
OHN, EHBECHLTOHFEHET LTV
EHESNTVS, 4, ARETATH, BPhE
DEEIRE - 7 RE T RO 2 I % §X8x L 72D T
HET 5.

AEG] 10E, 225 1. EFRIIMRE I OB 5.
K43 A CHIBBAV T OFfi % 2, 20K
LREERIBERIE SN, SRR, RoE
TERT 2 S0 72, HER MRS IR 2 | S TR L 72
BHNEERRO. BRMRETIE, BTBE1X
10%ml & B EZETIETH - 7. ArERRE BT 33
& UM B % HAT L7z, W oERT R,

HANILEGE 402177

HENIZDOTPIEF 205 DA THIE I RIZT
FEREIERTH 5.

FEGI 213, 29 B, EFRISHBREOMEIE. 45%

(ZRCIBRAN, SRAEFAMT 20 ) 72, HEPRERIERE AR
TR L 72 M/ N R R 72, Wik 3 b
BEBOWAE % 580, HHRETIIERSTETHD
TS PRI & 2ol 2 B, SRR
B & TR AS B s & AT L 7. R oM
WA, HHENICE RO T 280 2705, BT
EREEVWLOLH Y, F RN ORIREBREE L
ROLNLh oo, S — R R A % fitT
Lfﬁ R AT TR I3 T E T, Migko

WA TH R T2 {, BUERIC TROBEIS T T
H5.

SCHRETIZ, %ﬁmﬂéﬁﬁttth%ﬁ%&
N ERIZ BT 2 B EB BN O TRIE S, K
T T/‘%EL)’P@‘u\Hféﬂénf 2512, R
BT ST R%ﬁ%mﬁét*L@¢<
R ER S EORBRGEMEEEE (2 D E T A LS
HbhHEEZ LN,

3. BELFBEFOES /S X —52—
Om¥gse=, FrEH, BEAHC
g 15
KBETI=FT171) = )
AR, Al &
(B LEEFHEERL KRS

(HE) WFLEORFIERIZ BV THE 2L O
THE, BRI EET L EETHRATLEERS
NTW 5. Bt THE LR T2 L DR E DM
ZHELTVEDIEHERDE VLA TH D, AL
2BV TSR IR E N FBAE (GIFT) 1SV 7285 3 E
HAEF LA T O MR ST A — & — R B L, §5
B Ao EIC O W TR L 7=

(i) 19924E10 H 225 19944 4 A F TI29EM L
ToREH AR T2 72 GIFT 174ER, 17/ &
19944E 1 A6 4 A TIZHEHGE L 7255k T % v
7ZGIFT 834Efl, 83 AR E Lz, Kl iRk
FIBABERE T CFMAIRE | 2 AT VIR L 72, K3
FARKET, BHERT L& b I 28— O — L ETULEA,
[5. % (2 computer aided sperm analysis (CASA) 47\, #
-8, 1, amplitude of lateral head displacement
(ALH) % i#ll5e L 7-.

GRS PRS- HEAT60 10 mfs A D AER] O E &
ARG LRAE T T RIER D 235% 3 L, §TREHS
T T3 156%, 80 um/s D EDFEGIDEIFITFEHE 4k



FRTELRHLE

FiT T3 11.8% 24 LgHEHR T CTld229%TH o 7-.
— SR LR T & SRR TR &
ALH (2 IEOMBERER AT L 72, M G 11213
SESHE TR & EEME B OMHEBERY S 575, F
H AR CTIRZF0 L) e HBEBRIRD b
- 7.

ChSaR) L BRSO BB ) A0S LG R RS
FLidRe s, IR THEORHE LR
EEMELMLL, WD LIk CIEREDSHEET &
BXBTLLESH L EEDNL.

4. KalmannfE&EED—7AI
O Eigh—, FNEE, Pz L
R, SRRER, AT
(EIKFEDRR)

KallmannfEEREIE, BRIV LIEKT 2449 K
IF K oo EEIREREI TIETH B, BIAER]
DAL, INFTIIESEL RINTWEY, K
FEFICE L TIEH T 23 Twizv, 4, Kal-
mannfEBERE & Z 2 SN K PHEGI 2 3B L 72D THi
HT5,

GEF 19O &ME (REF4). EFF | RFEME)]
WEOMEAERE  AETEREX DS RRD, 6D
HEPETAE T TwA. FIRE i Raz L
L. B NFEIEAOEHL VBREOHFHWZ &
DOHED Y. 17THROBERIEMEEHEICCEESS
L, MIR$RS-\CTHRBRHM A RO 2. ik, #H
BhAEHRT 0SB eZR L. BE HE
165cm, 1R SOkg, /EAVEHR, TOANALRARFE R R 2
RO D LEPORE L. FLEREE Tanner /MM IEL.
- SRR O e L. WREHURD 1. XHFAIRR
ZF CTB L UMRIC T FEMAES L UBKR THOME
FIMEIRZE 7 L. NSRS ¢ LH < 0.5 mIU/ml,
FSH 1.1 mIU/ml, PRL4.1ng/ml, E;16pg/ml, T 15.5
ng/dl. LH-RH test | TS Td - 7245, LH-RH (100
pg) 7 HEBERICROSEDYESD Y . PRL, TSH,
GH, ACTHOZEEIXIER. TL~J YT AMIT
etEz L. BB L ORIRREEORE 2 L. iif
PRERE LD LN Do . BBFRT | 46XX.
HMG 1501U 7 Hf7FEIC CTO E. D LR ZGED 72
b, PREAMRE T L, BRI 7.
WA | BUEE4.2, PRI S4 & FEH R
WA RO (EFEEE13~1.5LT).

DEXy, SIRTHHEOREICLAKITF D
Y PEVEIR AR REAR T AE (SR A o 7o R R TR
HfEHEETH Y, KalmannfEERE &SR L7,

(131) 131

5. WHEREREICE T2 BRB0BEDRE
(#%(Z clomiphene EXHEFIIC DU T)
OBERRAM, FitkZ, REakE
(G IRERER R

S EARL BRALELZHZ, kT
A BEIIIHHRmEL DI, EHLS GRS
VETHY, i GIHEEFREINTVS, 20
T BEREE HVGHRANER S, EIEFED 10
~15% & BIF R A HE SN TW B, SRS FL
KrZH LB RALEORET, £ 1EEAFCM
HESR 1 E B 4E C© & PRLIALAE ASBR AL C & 7246 C,
clomiphene % &5 1 :324R# & LTI 5 & ia#E i
R HRE 208N LIRS EFR L, B TOK
WEBOTHRET S.

(Hi)y AiFE2EFELETL2HI0EEREED ) B,
R TSR R AE B L O 1 EEH & T
clomiphenel H 50 mg B2 T 3 I LL PRGN L
B ELIIFRICES VB 200 235 L L
oo %G Ar V2 -, ARE2IREE T RS
EIHALY A7 iREH 1S5 L, BHISH
H X 1) clomiphene 50 mg/H % 5 H %5 L7z, HEIHIC
DWTIE, EFMARTEIRMEA 108D Eivizb o
ZEEHEINE & H%E L, B-scopell & AN DEILE
BLURPLHOWE L HEDBOLH L L1z,

() 204E K1 72 2 IRAE B -clomiphene i F
FEERRATL, 20EBIH 1161 (55%) |ZHEIR & 328, 72
JEV A 35 JEI ] (48 - 6%) |ZHEIRASA L Db F
7oA NEAT 2050 72 B R 5 B (25%) (2 35\ TSR
MRRD SN BGHPICEIER 22 EREITRIE 1
LRD LMo T,

(E%)  GERONMG-hCGHEETIE, s H sl %
LR L 0 T ) O e D FE A AT & 7
% . [ clomiphene- i % i Bf LI B\ TR
ER %3S, EHICE ) MEH ORFAR R T
gonadotropin 7L & JEAME L, HEIZREREL72b D EFE
ZbNAh.

(#&7#)  clomiphene ZER ] C O At i B F &5 1E,
gonadotropin 14 % 47 9 AT GAA T A B R EGHHF L L
EzbNnb,

6. GnRH 7+ 0% % B /-HRE D MELESE

DEFEDAIEE
O%IRIEER, /NEICH, MINAZEF
KUY (RIFERIRRE )

FAIGAEERLD T v S ~DGnRH D # [ % 577,
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TEATFFIOEY Gn) EREBLOMAGn LN
Ve FRAIED L V) ERERIZESE, GnRH%E
7R E A P A RRE DB 1T > C& /2. i
4, [FHEBIZX 9 A GnRH 7 7 2 2 (GnRHa) % F v
TR RE DA & NS, # 2 TGnRHaA GnRH &
F#OIEM % L o0 G h %, REBDT v b 2w
THEWRFH L, DToRHZE-.

DI+ Gn L)L . GnRH, GnRHa#%5-1Z & 1) LH,
FSH & b IZHBEOHEMEZRDH . @ FERGnE= !
GnRH#%5-#ETIELH, FSHE L ICHZIHML 720
V2 L, GnRHa#¥%5-BE T2 i3 o F S AR AE I
YhBlgEsn/, @ FEAKTS F O 7 | GnRHH%
iz oER 2 EmE gl k%= B0
2% L, GnRHa#%5-BETlIiZ DR, #id Mm%
Roi. RERLT v b TEERIZEICH L, GnRH
& GnRHa |3 Fa7: AIEH #3818 5.

EE R HBAEFNZ xS A GnRHa D% 512
LT, EELZEESLETH L Z LAVRE SN,

7. SREAFIRAERECN T 2EHE K—/33
L
OrIH®ER, BN fit, WhET
e R, R ORE—
(B I EERHEFAE )

HERFAERIC B A T F o ¥ U EDE K I
VB H 5 T R BORE R B (OHISS) D 38 A4 AR & 72
5 TWwhA, 4H, EFEOHSS IZIEHE F—/33 Ui
EDERTH o 7 HEP Z B L - O THET 5.

FEB 113 24 D RS HEASTAE. LRI TPCO-type
OEHINEE S OZK. BREEM S AH X ) HMG
1501U % 6 HE#HTE. 14 H HIZHCG 5,000 IU 4. 18
H B IR MR OB E, I GRREAR, i
FitG. 19 H HIEKZEREIT 2 b, Bk,
- IEHASH O W& e B, KBRS T
PR A L B %R 7. T 72, Ht44.8% & I SE
w7z, AFitk, WREEEWE TV T I BAID
B5EBG L2, REORLD, Bkoshn, g
{RIE % ZRe 72, ChestXP I CEZ Mgk, $7-, PO2
713mmHg ST, LLEL D, F—=/83 2 (5 pug/kg/
min) BEERMG L7, %52 HH X 0 EER R, 1
EROBHBEREIRAR L7z, /2, REOR, M
TR ROYE, MK - KO AT S

FEG] 2 13 29 DIFEMAITIE. BUAITLOZHTIZ
T, IVFiGEF7. A1 HH X Y Gn-RHaBi#A, 3HH
& 1) pFSH300IU X 3 days, HMG225IU X 8 days. 15 H
H HCG10000IU /i, 16 H HIRIN. #RIAIEL26, 4%

HATARE 40% 15

PR¥k11. SUZIAEAT. 21 H RS, MEH-H R L ARE.

BEWIC T, MEIIEER KT RO, T,
Ht56.3% & I g 4 % 580 7. Wit pgh. 22 H
HIZIZH44.4% L B3 A SN 7208, JREDA B
L UMK DBEMA 272720, F =783 R (5 u
ghkgmin) filaG. F—/SI VBRI A L0, EEE
W, WESR 0 F AR, IREOM, MR
TR, KE - BE OB IF0 s,

FEE IR 3 50 ) 0 ORE {3 T (OHSS) [2x 3 2 &
F=233 YHEICT, BRRFTROSED LD S
FEG) & #EBR L 7o, MAE F—/v3 v ESE
OHSSIZHHGEHETH L L b s,

8. FICIISAESEREIEITEHCGIFT 2175 BHIC
DVWT DS
O/NIBBES:, RIINEE, FErrah—Hp
AR, PR R, SEEFEC
(& LLVR 37 s e o i)

IR ESEMRAT S° GIFT, IVF-ET 7% & OFEME T - Ik
BB & AL ER IR E OB IZ B VTR
RipgbD e o>TETWA, GIFTIZIVF-ETIZHA~N
TR 2 EORRMALETH ) BEHEED
REV-OERHFLIENEMICH L5, 2O—FHT
WO TEHWIHRFEOHRE S A O NS, LT3 1990
#£10H & Y IVE-ET, GIFT % BAlG L 7-7%, Tl
EHME A LEL L REABEO K E 4 diagnostic
laparoscopy & GIFT (&7 X [AREIZATH L H1ZL T
WhL Al wInl N SRR A A TIRE | S GIFT %47 - 72
29BN DN THRET 24T 2 72D THIET 5.

HERIL19904E 10 H £ 0 1994 4E 3 [ & Tl m e
FREAHEATIG |2 GIFT % 1T - 72 2961 CEY4E#S 33.0%)
THY, 951641 (552%) |3 male factor ¥4 L T 7,
FTARTREMAHER CTH ) HSG T % C £ b Al
JUEHIEE L BN LRER Z x5 & L7,

PRSI LE ] & L T GnRH agonist-hMG-hCG |2 &
% long protcol ik, RIML B WILNEFE T 14T - 72 A%
TR TN TRENIZIT> TV, IEEEEITRCl
B OTEMNESE B, HEOINEKIE F 7212905
PIZE 2 B, SRR 2 0% R0 72 h 4 T DIES]
TGIFTHHETH o 72, FRRAELIR % 1051 (34.5%) |2
RO, i B, IRYRREST 3 BT a ) BIME £ TiE
BREO TR, FIRICES-EF DS & 7H1E
male factor* /7 L TH Y, 7 212138 T ¥ 430 X
10%ml, EH)ZE20%D oligo-asthenozoospermia JiE 5 b &
FNTVE, TRICES b 721960135 | 2 XA
EEIT>TVEA, THhFETIZ2HAEREER,



FRTELIALH

IVE-ET % 617 L 72 8 flrh 3 BUASEHR L, 5 E&29
Bl 1560 (51.7%) HSHEIRICE - 72,

9. THERBENDFIHIEREDNEA— FEA

BRIEDARREORHE
OME % (D)
{4 RWE, TAHY
(RHHEEFEATE R

T NIBE (X Z O3 E R HEEOBF AR OB E
THY, ARNEERLTMHENRER & L TEH S
TWh, T HNBAEDGF T EY R TR
AT HON D DFFEB S % GEHEFTE D FORITITE
BT ARBOVEDOTHAH. EMNEEILZDELT
FESTH (Re-AFS 788 12 & » THEEN LS, HHET
% F R EEAE R AT I AT IS — B L v T &8
%, Alal, HERGEERE B BRI R
WA L7728 LW sMsIE RS 2 8 AL, FENIR
FEFRZE D IEER I O 534 % Wit LA DTGB 1< I
BT OB G 2 A, AR ZFHm L
72,

E o)

1) 13 NRHIE S | O RAMR & SRR & L 728 L Wt
MR EA LT,

2) FRAMR O EEEEEE FIH L, JHZ DTG
18D Z EHEIC R o7,

3V IHZEEROIRAE I A ST IEMEICRE & 5Hili
=l

) BT ME AT A BT 5 LA TE.

SyREOFEERME, MEXR, SAEETE
7z,

6) HHIF G- DIEB R O EBEDFEIZ 2 o 72,

7) EHE GO EPRETE 5.

8) IREDIHH DTN TE T E 72,

9) IHEDTEENEATER S B
10) FHZE D IME 7347 2 LB IME OPED S IHHEDE
W, HEEIHICLEE LY, FERNRESCE
BAEAREICOBEETELHLVAETHL LR
b,

(133) 133

| £110EBFXTEFSERMSBS \

B P 64E7 H2 H (1)
0 MERERERL Y 5 —

W m

i

. ERICH T PR 4 FRADTERE
ORR #, BEFMK, #HBR
A o (AT LR e RE )

FEH2EIALVFERSFEIRAZTTO4ERICY
B %235 L4186l 2 E5T LU T oS %
7=,

1) BUISPEAIT 125 ~ 29 7%, FessMEAEIL 30~ 34
QK XY/ Z WA

2) ANIFHARNZE ML S FED L0 b D, H5
MR 2 LN D S DAL o 7.

3) AR T 13 B T-264%, J0ENT-21.3%, HE
BIA T-20.3% CHEREMEAT12203% Td o /2.

4) #EIR L 32.0 % (R FEMEAIE31.0%, HZETEATE
333%) Th -7z,

5) 1 FELIHN OB CTHARIZE - 72 b DALY
BlOKI 314 % DT,

6) HEINFEFE R AIMIZ & B IEIRBIASS 2 - 72 0545
BEELR LICHIEL-b Db % AbNT:.

7) HEARAEFI ORI L 1 5451, w256, 4t
E2 6, BIREK1PITH 7.

2. 1993 FDYFHT & B TIEIRGI DIRET
O%dF W, KEFET, R¥F &
oA, KTRE, MEE=
(LBRER K ERR)

19934ED 1 FEMICYEATY R T L, BEIC
& o THHEATRER SN 72 38EFIC D W T, HIRICE
% F TOMM % E#E, TMER T2 585 L.
RIEFIDAERF-OWNERIE, FRAEATE, HE
PipEE, NERT, BUHRF2zEFETONT. G
L LTE, R - IR X o> TR L
T-REBIAS 145, o HEIC & o THEIR L 725617524
BITH -7 FHARELE, HEIE, AEm -+
BB AN BB THEBICRN o 72, kD
SIMRICE A T TOMBI, JEASERETIE, 1
ELHIZF DO T0%DHIEL TE Y, 2ELNICE
DOFI80%A MR L, 3ELNICZEDTRTH TR L
7o REERTBNIE, FHEER, AEE, Gl
BICEBELEIED SN Do, I HEETIT
MBHLY IEDRICTNTHEEL T2 En
SIEHRAT 3 E R B2 B I5E, HbHE - A
FEEBLTH LW LATRIEERT.
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3. 1992 FARENKESHER 193510 FHAE
OFMIEN, s, Ak
T &, KTHZ
B EERBEEERLYL v & — )

1992 4F 2 REA T4 30 5§31 0 4 0% 1k D 1) 0 15 94
i, KRB OIS Z M L.
FEBLHE) 19924 1 A5 12H ETICAR
I FFRICURZWZ L 1B OARERE, Hi
%, HROAES X UN19944FE 3 A  Tombekin &
AL

(3AE) IR 40.4% GERE 1 4R H 15.5%, 2 4-H
24.9%), {BHEHEGET 29%, drop out 30.6% T & - 7.
TR B O WEF TR A 525 1 4 H 53.3%, 24EH
66.7%TH Y, FFIZ, hMGHEEN 36. 7%, 458% & &
CRROOLNT, T/, AIHERD 1 4£H167%, 24
H271%Tdh - 72, AR K % KRG & 1992 44
RGO L ET 2 L, IIERT, F5
PIBE S L CBRF 2R IEIRFI TS (Bod 5N
Y

(i) AR O R L 7-EBZ hMG iz %
AHIEHEHTH 72, F72, Dropoutrﬁﬂﬂ)%%%fﬁ
FLINZHD ERE I ENLSHOBEO—DOTH
LEBEbii.

4. ZRRABIESNRICSE (B ERARMET
ORART, BEEA, WHhEZ
ANEESE, MR, Geafl—
BEL (BEIC R PER)

Tﬁruﬂmﬁﬁﬁm ﬁﬁb%*ﬂ®% &
Z{ AL, FOMTE, e, B EHERTE
AL &Nz DI, Tti&u\f_&’), MIRT DI e
XX o TEEND S,

Alal, YEEAFREIE THIAT L T b —fE At c
DVWTHE LD THET 5.

T e EYSEMRE G IERIE, 7T 3V T08%, T8
FENHTR 8. 7% Cdp - 72, IR FE 1, subclini-
cal 2 b DAY, FHRIREFEIR TIE4.1%, IR
WRETCEEAE 1.2%, &7 05 7 F 2 IfE 15.1%, HERR
#02%Th -7, TEINEERICL LT EENER
1322.1%T, ZD9 BH50%5RFETHo72. G
BARREL, FES8%, FIBIIROLOLNT. HiEF
AR TI, VU 2%, BT 4
Y U HURD 122% 12380 S 7z,

DED#HERE AT 2, 4HREEEEORE L %17
5&&%‘ A DML OEE 2 5056,

W, EEICIRL T TV AW,

HASERGE 40515

5. FTATHEETIRA (mumps) BEIZ & BHFA
DERBRCERZE "IRER” (2L V) FEHLE
7= 1 fEH)

O HIERA

AR (ZEOMERE LA T, BoET
HERKEEZEL EHITAI L THY A5, hETIE
RIS B IS R RE ‘1L1f_ifaﬂﬂio>1fvxﬁlJt LT
MREN TS, 75 LB, BHEOME DI,
%ﬁ@@ﬁ%»x@%ﬁ_%ﬁmf%a

FER L R4 4R S B L) AT Td - 7252 (26
%) 2%, FEU4 48 A 6 Hmumps \ZFEE, @AY X
8 HIOH I AFR A 7. 8 J 12 HAEEM 0 Jk:
R F R 12g X 10052 %S, 2 HIEHM ) TRE,
IR L, A EE TR omE ) THh 5.

KR L B E

SR X 10%ml 9%  1/2
FH 4 FE94ES 1 10X 105%ml  80%  1/2
1Js5H 20X 105ml  65%  1/3
125H 40X 105ml  80%  2/3
SFRCSAE124E1TH S 50X 109%ml 90%  2/3

RERIC L BB 4 » A TR L.

6. BFTEEDRT—MERID > O —
OFIfs %, I, Ml
B G, R, 1
5 EBEAMATEREL > 5 —HIRED

19854F 6 A5 19934E 12 H D 84 6 # J O IZHi
EEMKRFREER L Y — ORI ke TS L7
ANEFEFREE 461 Bl O CARIEIM AT 1 4F A D 44
FEGI 2 B MTHICD W THE L, T ORR%215E
7=

D GRERAR SRR L VA EICRE VWA
TR L7z, 2) MERATRII R REIRE % &0 DR
DI, FTEADREER OISR EVEN 2R L7z,
3) MHEMIRM ORI L A HBEAROZITEDO LN
B0tz HRFERER EBEAROBIIIAEED
HENIRO SN L h o7z, 5) T IREIEMT 512
DN THERRIIABEIIHEIME R L7, 6) MEAEMR
7330ml LT OAEFI 2> & FSHAE AS Sl % 7R3 FE 1 34
L, REAERAT 10mlEL T OEFI T3 452 FSH 5
fliz R L7z, 7) WEAFEDT20mI LT DFER A 5 LH
EAEE 2 R TREF AL, HHEAREDT10m LT
DIEFI TIX BV LHEE 2R L7, 8) M AfAS
KEVIEFIOHIZ S FSHt & 5\ 13 LHAL A AL %
N HER % R 7

EH7)=v )
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7. BFREHEICSH I B EEFEDSHREICOW
<
O B8, FHHFH—BE, AHEE
wAE—, NB 2, Fik &
FEEXGEGERL ¥ & —lIRER)

19854E 6 H A5 19934 12 H £ TOMMIZ, BFA
% FFRICUR % 23 L7 BE 3456 A GRS T2 1
EXRFBOEREL) T, T09) L8 A (15%) K
THEZ RO Tz,

JERE ) FBHORF 44 N (65%), 2) FEEOHHE 13
A (19%), 3) FATHEEHES A (7 %), 4) Btk LU
BIEFORE 4 N (6%), 5) FIEEEERA 2 A(
3%) ThoT.

FHEORE O 4 L, WETREEICLS 00T,
2540 NIRRAHOSEREHR EEZEZ ONZ. 20D
3 531 AR B % 4T L, 7 Al maturation arrest
(A), 15 AlZ Sertoli cell only (B), 1 AIZHE-F-{LiFHED
k% € BT, BD 8 NxINs OM#ED
ARG LGEEL, A+®z5A, B+
O©%F2A, A+@B+O©%1AIRDHZ. Zhb
IS OIS LRIV E VEE % 22 MCHEAT
L, 6 AMIRH 72, L AIZHEICE-
72

MEFET-AE T - T b #Y) 2 G = 1T & 1L assisted
reproductive technology DA H 27 ) {55 b D LIifF S
7z

8. Sperm Check Assay |Z & 2 HAEFHLAARHIC
21T
OFRMEN, EEE, MmA—Z
KEFHiT, AR —HL, WD AR
TR T, BIEHT, AECE
e & E<) 7 v FEKER)

(B /)  Sperm Check Assay (SC) 1= & % U T-HLifk
B R 5 720, SOETUREICH L, SCERT
AEEtER, ELIZA kI 72,

(i) A8FLDFEMFIATV, direct SCILEEHE AT
2 X 107/ml A B2 %74, latex beads (LB) iR G L,
TEENRE 2 1 %12, LBONAER & 5 % B Tl
#2172, indirect SC I HAR MG H DOUREFHifh e 2 >
FO— AT S L. LBERDY 1%
P& B & 5. ELIZA %13 Alkaline phosphatase %
vy, 75Umb L% BEe Lz, BT Am bl
SIVAE2.0 Lk b % Bk, sGHUARE: I Young D5 i %
AV 20% L ExREEE L7z,

(58 HOEHURE ST 2 BT K 4, direct

(135) 135

SC 100%, indirect SC 100%, ELISA{E 0%, &1/ )
(L3R 55.5%72 - 72, SCEEPEBI O wEPiikiEi3 14%
IRV ARSYAR

(W) SCHE, B ELI A TH H, it
KiEx Ay o ¥5—Fe3hE, EHIIBELTYS
ZEMIRENT.

9. humantestisic &5 1 E L&
O/NERSR, B3R, FRa A
(BE RS R PR
ERINEA CLE KBRS E F5REN )

(B ARk SRRty oFEr Hve
MEHIZBITA A v B vttt i ownTET L7,

(Fi) HEIEUKRFIIBVWTZHES 7213
FETIE & B S N7 S MEAS T AE B3 o R B AL AR AT
IR S NS 2 B 7o, HEOMHICE L T
WA SR A = 5 T L7z, fEHAE R
BELICTT REERICTHEE L7z, BEEROMRR
BB ST 7 4 AL I 780 F— A T4 um
DYIF & LTz, AT A4 RGO YT 7 1 “ 1%
NIRPER Y F F 2 7 — B EHEO LD 7280 0.3% 8k
bk, JEEER Gt % i3 4 72D IEF M
I BB AT L7, G 1 RPURE Y D1 v
LV YR e ACRBELTER LS Y E Y R~
4Ty MITAE 7 a—F ik i
L7z 4 rerayFchiELIERLZS v
EryFN7 vy 7=y Modd5EY 70—+
Pk - L7z,

GEHY AMFADOEBIZBOWTZRET 2L
WASTHE, MAIZBWTHLIA4 714 v eiilae
N HIRTE S OB D A v e ¥ gmEs R S
7.

GEE) RBEICBUIAA Y b ¥ ORMEIEITHER
M OREA BRGNS SN TV B SROEBRTHEA
e PR E S 471 v BB ICA e e
g EAH B L R LT

10. GnRH agonisti%5 < 7 X IZ 51T 3 TEF
Interleukin- 6 FELE DENREICRE T B 18T
O4RKEF], BT, THMET
W, FHithaEs, AKE—ER
(BrEE KR b

YEAE, F RT3 Interleukin (IL) - 6 % & @ cytokine
APEASNTE Y, TEMHIEE hormone A4 O i 4%
WS LTWwA I EFREIN TS, 4Fk4 1T,
< % A |2 GnRH agonist (GnRHa) % #%4- L, ELISA{%%
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AWTEARIL- 6 FEEIZ DWW THRET 24T 7.

SHMGICR~Y Y XIcar bo— Lt E LTHERESR
M HREFEL, GnRHaslLiE#E & L T buserelin acetate
EEOETELL. LERTHE, BE LYy Ah
5THERLIEH L, 10%FCS &7 RPMI-1640 5538 C
AEAREEAE L, B Lo~ Z1L-6 % ELISAJET
g L7z, 8 BEHICR ~ 7 A |2 buserelin % 58 H 7 T 4%
595E, FEERIIMD L, WETIIEEFIIRO
FHEDHR LN, <7 ZAD FEKIL- 6 813 24 E F
THIIM L, buserelind%5-12 & ) FTEMAKRIL- 6 =L
Lz

PlEX ), GnRHaA® FEARIL-6PE4 D F k12 F5 5
LTV 2 REMATRIE S e,

11. |RB % ¥ 7=PCOIZH T3 low dose
gonadotropin &N H At (R—EFIIC & 3
EE)

OILLHETRER, Josie Baral, #iykib+
HIE—, =IHEE  GREEKER

WA o7, U3 T2y, JUESYSF
IZTHER L 2 2o 72, PCO, 44EBIIZHT, OHSS
FESEREAENG, low dose gonadotropin##i4:12 T, OHSS%
FEET, BEINRCHIRAIAL & e o 72 — A % RER L 72
DTHET 5.

GnRHa long protocol f}: H 12 C low dose gonadotropin
T, 7RI 2B H % 32, —Bild, short pro-
tocol ) GnRHa B FISEEIC X W IR & 7% - 7225, Sl
L7572, gonadotropin® 1 H¥% 5213, HEIZEDM
E%, OHSSTFHlZ#%E L, GnRHa long protocol i H
&, ZEHEINEHEMR, Pk EEmD 5 2 L AR
Shre.

12. BREBRIRIBEREFCX 4 21EHE F—/¥3
SEEDTIR (52 3)
OMR 75, WAL, G
L, RIS, SRR
GRS IR KRR

SREERFRBUEGRNE, BREGITIE, JEK, KK
z&72L, MIEBHEDT 2 NT v ARLYGRILIE
DRI MR, S S dmiggFEpEE <
RITEBLREEET L. —HTEORELIL
REBHINTBL T, TRENOIEIRIIH L TH
FERNZIGFENITON TV O HIKTH 5. FHrid
HEEH SN TOLEAE F—/33 Y EEOF RN
ERRET B0, EROMIHEE LEARE F -3
»IR R lBRET L7z,

AR S 40% 15

HEB L OHE  EROBTIHEED R E T - 725
BIRE 4Gl &, EHE F—/33 V% AT L 72 g6
Foplx lbBME L. WFhoEfb 7 LTI~
BEI AT, IHHREYTH - 7.

e T ABEHEL, ABCHRRE, ABBEEIZOW
TR ICH B2 ZEED SN h o7z, HEE
IERRIR I B =/ 3 VS BECIIBIGE K X 1 1000
ml/day & it L 722%, FEH5-8E Tl 1000 ml/day FER
FTHEDIHHEE L. 7 ARG THIMmME I$IEE
H#E T B 20 mmHg B £ O L J % 22 725, #
HHCTREZDOLEANEO SN ol ~Ax b2 )
v b, MESERIIIFERGH TR, —BEICET Y
HAEA DR S Iz, $ 58Tl I I i
MIZLE T A AL b,

TLDH I MHABF— NIV E2MHTLIEILES
T, EEMIJRELHRT 2 LA TE, »OMiK
e, BEAMEY RHICRET LI LN TEL S
LR STz

13. NHEAREICH T2 FEIERO MTXEE
NEH
HKBAE, /NS, ATERIERE
INHF&Z, MR, g
AT (MK FESR)

(H#Y) AR, @R hCG g R iR s Sk
DALY, FEIMTHRO BEAZ R, BEGEA
WEETH A, INEMIRICEBIT BICER =Y
& HMTXFEL, BT R LB 2 s
LEVHIRENDH L., FZTEHNE, YFZBITLHE
EIRE GO FEyHEIRIC BT 2 MTX#EEDOE
M, WMo EHET L.

5 - ) FR3EIHIVER6ES HET
12, BRI BV CEYH#LL it L 72 1661 % &0
WHRE L7z, YL, MTX 20mg/day, 5 H 3
Bz 5—EIRE L7z,

(RER - faR) ARBEZET = TR 1623 LT
MTXIZ L B EYFEZ T L, 15618V T Tz
[l L1572, VRHFREH, MTXIZ & 2 BEE 2 REIVEH
3RO o 7z, MTXFEHL, —EEGIZ BT
BEHOEMEATFED HN7AT(2/11), IVRICRITT A4
B (8/11) HS5hZE % Hav 7=,
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14. Fitz-Hugh-Curtis TEA&R¥(C & |+ 2 SREARERF
DOrxgt
ORyAEEE, hEFzs:, Bl
RESIERI, BAMZ, =G
I B IR 5 K REL)

Fitz-Hugh-Cartis £ 8 (FHCS) (3 #% 3T C1d Chlamydia
trachomatis (CT) &4 % JH[H & T4 STDO & D L&
25N TWA, 4O, FHCS & Zi S n7z2460122
WTIIERER T % LR L7z,

fEEsEA OEIC L, AL - PID - FEAMVERZ
ETH o7, NEFED®IE THEIES % 1T - 7210761
S HLFHCS & 2 & 7z b DL 1561 (14.0%) TH -
7=. FHCS & 2l S M7= el % PIDBE & A4E - FE4t
IEREE L 12T T D &, CTHURIERTE TR
ML ENDS, BETEIBRBEIAEZVWI L E Do
72. $Eo T, CTEGDZMHAAPID Th Y BHEHA
AHEHE R F-EMEIR & V) IRREART LD EEZ D
N7, [HEEOHEAEE ARSSOGEIES THTHD
X 1119 £ 7.39 T, severe DI % Ao 72,
L2 LANEESE DFEF 15810 5 6 1145173.3% (512698
FE17I04 65.4%) & BRI ZINE OiBEE D
LMz, SSHIfEREREORE TREREENDH S
Finsig MEA D o 7.

15. MEBEICH D FERRENFEL
LAPAROSCOPY H&fT# DIEIRE & DRIk
FOL KRR AR AR HE
ORILIER, & #H
R AR G b e i AFh
FRE &, BB, KR
EUFFE & L7, A R, RE OB
® 6, RO

(B1#) laparoscopy KA 1112 D\ T AEIE D FH T
TR % Hei L, PIIERE | Y 72 ANEE IR T- A3 TE
TANEI DERE L.

GF%) 4%} T laparoscopy % HifT L 7- AL R 88
Bl & xSz Lz, PIBERE4Q2BITr- AFST, TH16
B, DWi2f, mMElel, VEREITH-72. FEN
JERERE A6 - 72, TVFIZ & 2 HIRBI LI A3 Y
RINEAIT L BB R T 2o R o7,

(k&%) laparoscopy %, PIREAERE L 42600 126
(28.6%)12, FEPINEAEBE X 46651 v 17650(37.0%) D3 Ak
L7z, WifEA & IVEET AT A BRI 5 &, #HRIE
NIESERE, 2960 8 51(27.6%), FEMNIEIERE, 2961
1151(37.9%) 2% & L7, laparoscopy T4 IVF-ET LIS D

(137) 137
ERIZIZE AERTEDNTH -7z, E2IVEETIZ
RS AR e AP TR N R €/ YA
CRam)  PIEAE (AR e AL R AT 5 &
RO o 7z,

16.  IVF-ETICH T 3008%&F 7L - ZXEBED

5
ORMAL, & & &#H =
PR, AR R, AR
RO )

K B, BT EER R

RO R & IR D 7 )L O — AR O BER % R
BT L7

512, IVE-ETHERIO 74ER 8 EHA (679FHL 48 91)
Thb. ERIEI6L285%. BRI TTY
s—hF70 2= VET, HMGH S 2L,
HCG#¢5-#%, #934 W5 TN A 2241 L TIP & PR
ZERELL 7z, BORRUEHER & OV a3 — ABE 2 E
L, SR $grade I 225 VICHHEL . IO
grade & YU R I3IHHBIA S V) (r1=042), grade [ T
(341 +18ml, grade [ TiZ2.6+1.1ml, drade I Tid
25+07mlTH -7z, IO grade & glucose i I 13HH
725 V), grade I Ti283.5+ 178 mg/dl, grade I TiX
98.6 + 13.5mg/dl, grade 1 TiZ91.5+13.8mg/dl T, Al
FZEB2BEOEICIEE R ERRD P<002). I}
it & glucose B2 IZBOME 28072 1= 06).

SRR 7V 3 — ARSI OB IC R T 5 2
E NSRS T,

17. IVF-ETICL 314 bV I —D—1fI
OB R, FIEIEW, fE 3
H E, KTHZ
(FEEXRAEER Y > & — )
FRIEZE
FERANRERL ¥ —iB(5)

IV & BIHEGIA S A L 2R 0278, 1E
Wk ORREARET AT H0EAHTH L. Ly
LIRO gk REOBEEO—2 3 TBEOLEHES
Thb. SIS REREE LD, Kogfk
R RKT A 14q b)) VI —ThHo 72O THEL,
TIEEBO Yt ARE DL EE* ZET 5.

SEBIIX 315, 1GOP, ANILEZKIIZPCO, FHIER
T ROV IR 388 2 HTHA L. 199678,
HSO RS, EHiE, KRAMOBK, KEMRAFHRZE L
EERBD. RIZAFL WFOHMEEELRD, B
i214q MV I —LBW L7, KBITIIEIZREIC
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&% s & R E (S IEBIR T, AR i
AN G EN LT L L2 RIB L
7

IS RIASBE D ANEAE %2 R SHASIEARESE ) D i ) e
AR R EE T AER & R B L b
5.

18. BRELRIAE & 5RO quality (CBI T 2 #%5¢
OfRIHR, HHNEE, I
Klse—, & EZ (TR D)

(HA)  RILHs - IR Cmis (2 LA R
LB DN B IIREA IOV THRE L 7.

5y 3SEEAM O 145G, 238ME 3> bo—
Ve L, 0o 8 R, 178 A RE L.

(KGR 407N O FERI T Ud 35 i A 12 H~HEIR
i, MBI BT M & R0 7287, RS
ZEEGIH 720 37.5%, ETdH 720 17.6% & BT iE5 %
472, BRIV O 17290 0 quality 13 35 Al O BEC
BAWELEOETOLH T Y EEIED LN Do
A%, WEE L2 35\ T Buserelin (short protocol) + pFSH +
hMG + hCG & 7= I C 14 Buserelin (short
protocol) + hMG +hCG ik & 0 & Hif 2 0023% {155
iz,

(fiam) EEE ORIV - IR I BV T
TRINEL, MRBAENE D 0 hS, quality D5 WP % 47
L, ZHINZBRT A &1L WIFRELREOm A
EOLDERDNG. ZFOBIZINHRIEE:D pFSH
WL ZEIIFEHTH 7.

19. IARIRIMEE S X F LIZL B IVFOYREC
BT 3485t
O/ i, WBERT, SHrT

(GRS

s

]

D, %’f H
(AR AT B B B
(ELZAK L)

|

m

AR

(BHY) IVFETIZBT 24R00, HEREORISHL
BIUEAR—Z, AMNMLEEHME LIIHRIEF v
YoN—, BREIH A T L, BENEHA M VBLO
ANBUE R EEEAE 2 N IS T L, 50 2 i1,
BRERELZENTELNE ) DEME L.

(HiE)y 72707 — FRICERTARMSE % 20
BET v N —NIFETHIEICT3TCITRE, # A
£ —HlH T 5 % COx-Air & L, FRIFEEZEN L 72
SIRNENEF © VN —IZRRIE L 72 9 L8NS
—IELCWE], EE L7 IR h T ARSIk

HARILEGE 405 1 %7

SEBEET Y 2 X EUNL, i, gL 7.

GEE)  TRIVINAL A & D IIF- B 1L (212 98%,
PRGN EIZI2 64%, BRATRISEIZS2%Th - 7-.
26EGI T 14SE BN R TRED)0E, #7845 C BAFER
T EIHR L 25% 72 o 7.

(BE) KUPECTHM LRI — 5% 27 413
B - R EOf S b TR L, ANERRIZBIT S
IVE-ET | 247 JH.

20. POST (BEREPISRFH5FI24E) (C DL T DIESI
1&aT

O/ i (IEEERE)

fer B GUEERERTNR AR

(HE) KT O AR £ 0 AT, w7 & %
ARG, BiEEFMLFE LT, AIHAUD,
HITH % 5. & OFIE, DIPL(H IR 112 4,
DIFI (EARIIRL NI AE), POST (B N UR 145 T-F4 i)
TdH 5. FiOlODIFIOHEG L0, FEURBEIAINNL A4S
TUEAR, 24~ 12FERCTHIRERGSY, W2 L 22l ©
Hol:Z L), BEEAICEN-REME S, v
HW 5 N THIHEIN-DIFI 5 2% FIH L 72 POST % ftif T
LigaET L7z,

(H)  BAT L7 LEBNS EIE ~ A5 EE D PP M
W2 AL 26T, HEINE % 1L LH-RH-Agonist %
L CTIVED HE2HE 7z,

(FEA)  THIEGIT 2 BIO IR % A 72,

(B ) E—5 —DOEFN L, FEREKD 100 %
MR vz, HEOEIZTE W AEEYHE O TR
HI0~40%E V)M EL RITh o7, Ak
DT ES 5.

21. L—Y -SSR R RN S MEA
O/t e, SEAREME, HiEE#%
BT, EREARR (HBEKER
SEARHEA, AR
GevmlEFf g7 ) = v )

HEBUAEEN LSRRI, L—F =%l
PZD Z TV RIF L BiE %5 E LA THIET L.
MUV —¥—33EEMElo > by s L—
— T, HHPFESEHIZGnRH-a, pure FSH, HMG % fj\»
fcarrs7aba—=VCiTo7. L—H—aLEizL
— W —REEEE LNV 7L ADT F
— MEVEMEAHL, -t —L &R
[ 5 BBG LIRS nm OS2 B CBE L 7.

FR DRI EIVEF CZRICES 2 WERIB X
OSBRI RS 1-18 B2 200 77 /ml LU T ) 55 B ASIEAE 301



T 7THETIALA

T, PRI sSHETH o7, 3060 B, 17
B (57.1%) TR WHEETH Y, F7o, HUBIIES
BIT, D7) OEIRAEIL16.7%, BRL-) O
IR 313 294% TdH - 72.

L —+— % B\ PZD I3 i CHIAMED mv s,
FEDEMT, DNA, EAS~OPZED T B S
NTWARVELSHETH Y, 4HBOMHEES 5.

¥ Bl # OE

[AIV SR & A I AE IR ORI R
s 75 5 OB RS RE dw)

REEBHRC B TRB AT BT 2 5380,
Wb b [HRAE] OB LIHGETHY, Iz
¥ - IERBAIIAIRIZ L - T, HRIdblackbox & 7% -
TWa, k4 Oligk CHRRERIIE % B L 7-fEf &
AT L CThD &, FINBROBIEH2 4 HBLETIS,
AICIEIRERAMET L, FoBAFIROREE 3 [LL
F#HDELTHHEICES Do 2HmATIE, D

(139) 139

BOBRBPTHEREALER LT, LT
HHENT A= — DT TH, TOFRAEF DI
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