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EFFECTS OF TOKISHAKUYAKUSAN AND ITS
COMPONENTS ON PROGESTERONE
SECRETIONS BY CORPORA LUTEA

Satoshi USUKI

Department of Obstetrics and Gynecology, Institute of Clinical
Medicine, University of Tsukuba, Niiharigun, Ibaraki 305, Japan

(Director : Prof. H. Iwasaki)

Abstract: Twenty-seven day-old female Wistar-Imamichi rats were subcutaneously
injected with 20 i.u. of PMS and followed in 56 hours by 40 iu. of hCG. Seven days
after the hCG injection, the ovaries were removed and perifused with media containing an
extract of Tokishakuyakusan (TJ-23), hoelen, peony root, alisma rhizome, atractylodes
lancea rhizome, Japanese angelica root, cnidium rhizome or ginseng. The perifused
medium was assayed for progesterone by the radioimmunoassay. TJ-23, hoelen, peony
root, alisma rhizome and Japanese angelica root increased the concentrations of progeste-
rone, whereas atractylodes lancea rhizome, cnidium rhizome and ginseng showed no sig-
nificant effect. These results suggest that TJ-23, hoelen, peony root, alisma rhizome or
Japanese angelica root stimulates rat corpora lutea to secrete progesterone and that the
efficacy of TJ-23 may be attributed to that of hoelen, peony root, alisma rhizome or

Japanese angelica root.

(Jap. J. Fert. Ster., 32(1), 1-4, 1987)

Introduction

Chinese herbal medicines have been used
in safe for more than 2000 years and recently
they have been had a better opinion of be-
cause of their efficacv. However, there are
very few studies on the relationship between
Chinese herbal medicines and ovarian
steroidogenesis.  Usuki®*®® reported that
Hachimijiogan (TJ-7), TJ-23 and Keishibuk-
uryogan are closely related to gonadal steroi-
dogenesis, and the previous report by Usuki®
suggested that TJ-23 stimulates rat corpora
lutea to secrete progesterone. The present
study was carried out to investigate iz vitro
the effect of TJ-23 and its components on
progesterone secretions by corpora lutea.

Materials and Methods

Immature female Wistar-Imamichi rats obt-
ained from Imamichi Institute for Animal
Reproduction (Saitama, Japan) were used in

all experiments and maintained in an environ-
mentally controlled room illuminated between
8:00 and 20 : 00. The animals were subcu-
taneously injected with 20 i.u. of PMS
(pregnant mare’s serum gonadotropin ;
Teikokuzoki Co. Ltd., Tokyo, Japan) on
day 27 of age and followed by 40 iu. of
hCG (human chorionic gonadotropin ; Moch-
idaseiyaku Co. Ltd., Tokyo, Japan) 56
hours after the PMS injection. They were
sacrificed by decapitation under ether anest-
esia 7 days after the hCG injection. The
ovaries were removed to cold saline, strip-
ped off the periovarian bursa and cut into
halves. Each half tissue was cut by a der-
matone blade into slices approximately 0.5
mm thick. Five slices of ovarian tissue were
placed in an incubation chamber, medium
volume 0.5ml which was set in a 37°C water
bath. The synthetic TC-199 medium (1%
glucose, pH 7.4) was continually saturated
with a mixture of 95% oxygen and 5% car-
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Table 1 Main herbs and components of Tokishakuyakusan (TJ-23)

Herbs TJ-23 Main components
Hoelen 4% eburicoic acid, dehydroeburicoic acid, ergosterol, pachyman
Peony root 4 paeoniflorin, albiflorin, procyanidin B-1, sucrose
Alisma rhizome 4 alisol A, alisol B, D-glucose, D-fructose, sucrose
Atractylodes lancea rhizome 4 hinesol, $-eudesmol, elemol
Japanese angelica root 3 ligustilide, butylidenephthalide, g-sitosterol
Cnidium rhizome 3 cnidilide, neocnidilide, ligustilide

* Numbers represent the amount (g) of each herb.

bon dioxide and pumped through polyethy-
lene tubing to the incubation apparatus using
a multichannel infusion pump (Yoshie Science
Co. Ltd., Tokyo, Japan)”. After 20 minutes
of preincubation, the experiment was perfor-
med. The perifusion was carried out with
the medium for a control period of 60 minutes
prior to the stimulation experiment, and then
the media containing the stimulus (2-20pg/
ml of TJ-23 and 2xg/ml of hoelen, peony
root, alisma rhizome, atractylodes lancea
rhizome, Japanese angelica root, cnidium
rhizome or ginseng) were perifused for 200
minutes. The flow rate of the medium was
2.5ml/20 minutes. The effluents were colle-
cted every 20 minutes into a test tube. Chi-
nese herbal medicines used in this experi-
ment were TJ-23 and its components (ho-
elen, peony root, alisma rhizome, atrac-
tylodes lanceae rhizome, Japanese angelica
root and cnidium rhizome) (Table 1) and
ginseng. All of these herbal preparations we-
re extracted and they were given from Tsu-
mura Juntendo Co. Ltd. (Tokyo, Japan).
These herbal extracts were directly dissoved
into the medium and utilized. The peri-
fusion medium was frozen and kept at —20°
C until assayed for progesterone by the radio-
immunoassay?.

Results

Figure 1 shows the dynamics and mode of
progesterone secretions in the corpus luteum
perifused with 2-20ug/ml of TJ-23. The val-
ues increased gradually after stimulation and
reached their peaks 20-40 minutes after the
initial stimulation, thereafter revealing a pl-
ateau. The effect of 2pxg/ml of TJ-23 was

more remarkable than that of 20xg/ml of TJ-
23. In a succeeding parallel experiment, the
effect of each component of TJ-23 on the
secretion of progesterone was detected in or-
der to evaluate the detailed mechanism whe-
ther the augumented progesterone secretion
by TJ-23 treatment is attributable to the wh-
ole combination efficacy of the components
of TJ-23 or each effect of each component
of TJ-23.

In the TJ-23, Hoelen, Peony root, Japanese
angelica root or Alisma rhizome 2pg/ml group,
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Fig. 1 Effects of Tokishakuyakusan (TJ]-23) on
progesterone secretion by rat corpora
lutea perifused in vitro.

Immature rats were treated with PMS
-hCG as mentioned in Materials and
Methods. Data represent the mean of
three determinations (pg/ml/mg).

X — X ; Medium alone (control), O—0O ;
2 pg/ml of TJ-23, @—@ ; 20 ug/ml of
TJ-23.
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Fig. 2 Effects of TJ-23, hoelen, peony root,

alisma rhizome, Japanese angelica root,
cnidium rhizome, atractylodes lanceae
rhizome and ginseng on progesterone
secretions by rat corpora lutea perifused
in vitro.

Immature rats were treated with PMS
-hCG as described in Materials and Me-
thods. Data represent the mean of three
determinations (pg/ml/mg).

®— @ ; Medium alone (control), ®—0;
2pg/ml TJ-23, O—O ; 2pg/ml Hoelen,
A—A ; 2pg/ml Peony root, O0—0O;
2pg/ml Alisma rhizome, X—X, Japane-
se angelicaroot, A --- A , 2pg/ml Cnidium
rhizome, XX ; 2pg/ml Atractylodes
lanceae rhizome, M---M ; 2pg/ml Gin-
seng.

The solid lines correspond to the increa-
sed progesterone levels and the dotted
lines correspond to no significant change
or a slight decrease of progesterone.

the concentrations of progesterone increased
approximately 20 minutes after stimulation,
and then they reached their peaks in 20-60
minutes after stimulation, thereafter revealing
a plateau in the TJ-23 or hoelen group, or a
gradual decrease almost similar to the levels
of the control group (medium alone) (Fig. 2).

In the cnidium rhizome group, the values
showed a low level almost to that in the
control group and revealed no significant
change, while the atractylodes lancea rhi-
zome group revealed a moderate decrease 80
minutes after stimulation as compared with the
control group (Fig. 2). In the ginseng group,
the levels of progesterone showed a low level
almost similar to that in the control group.

S. Usuki

(3) 3

Discussion

TJ-23 is known to secrete progesterone by
rat preovulatory follicles”, rat corpora lutea®
and during the human luteal phase”. Ho-
wever, the detailed mechanism of progesterone
secretions by corpora lutea by TJ-23 treat-
ment has not been elucidated. In this study,
it was again proved that TJ-23 stimulates rat
corpora lutea to secrete progesterone. TJ-23
is also known to consist of six herbs of ho-
elen, peony root, Japanese angelica root, ali-
sma rhizome, cnidium rhizome and atract-
However,
the mechanism of the reason why TJ-23 sti-
mulates the corpus luteum to secrete progeste-
rone is not clarified.

ylodes lancea rhizome (Table 1).

In this experiment, hoelen, peony root,
Japanese angelica root or alisma rhizome
stimulated rat corpora lutea to secrete progest-
erone.

This suggests that the efficacy of TJ-23 on
progesterone secretion by corpora lutea may
be due to the effect of hoelen, peony root,
Japanese angelica root and alisma rhizome.
In contrast, atractylodes lancea rhizome sho-
wed a tendency to decrease the secretion
of progesterone. This result also indicates
that the efficacy of TJ-23 may consist of not
only each effect of each component of T]J-23
but also the multiplied efficacy of the comb-
ined components because the levels of prog-
esterone secreted do not agree with the total
progesterone secretions of each herb. Gin-
seng is known to have some effect on sper-
matogenesis®, but in this study it has no sig-
nificant effect on progesterone secretions by
corpora lutea. This suggests that ginseng
may have no direct effect on progesterone
secretions by corpora lutea.

These results suggest that the efficacy of
TJ-23 on progesterone secretions by rat cor-
pora lutea may be attributable to that of
hoelen, peony root, Japanese angelica root
and alisma rhizome which are components
of TJ-23. However, the combination effect
of each component may be also not ignored.
Further study is in progress.
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(Jap. J. Fert. Ster., 32(1), 5-12, 1987)

# E

SEEOERH2A—Y T—alzkY, EEBLEMD
F, 2L DALZREARHICAR—VIZHLATVWS. F
72, BHAR—vERICB T3 L TFOREOR EZER
LWboRdby, AXIREBLVWAR—Y « fr—=y7
BFbhs LoichoTER. Zhbd, LTEHRFT
13, BE#licEBshs hLr—=0 2 I X 2EIRERKDE
FEF AR, FEHO LW Fr—=V 7 ICERT S &
B 28 BABRRAHNEETIENSER SR T W
64 6).

L FEFETO N ERERBBEL LT, 1) AKX
—w . hr—=u ZIT X BHER - A P LR, 2)
avF 4 v yORERCHEN T v R —v 3 ORI
EERHM L LERED 5 WEiRAR Eic X 2REWED,

EKIEFREORD, 3) AR—VEHOLOIT LIZH DK
SHANSSENERZR 80, FORBERLLTEL
bhTWaD.

Fhxlx, TOELZERL LTAR—YEIRONS
WEHEE R I R LT3 239, SEIT EEH 0
by FLRMEHDZEFA IV P VBEFORE—VIE
B DN FWEREBNC S W TRE 21T 27,

HRE L VHIE

A X

RIS by FLAMChBRFER D, EXHO
LFARIV P UBBIAERRE LI(ERL). BB,
W 9 &%, AREEIE L Ol progesterone fifl &
D, SRRadl 5 4 LRI 4 Ty LT

B Bk




6 (6) BT — BT O R R — VGBI O N5y iy 28 Bl HARiE&ssk 32 % 1 =
#£ 1 ®WEEOFEHEY L HRE #£ 2 MiEALE L ORREE
Phase Follicular Luteal
Age ’ (yrs) 21.3+0.9 Hormone Phase Phase
i s
gfggt EE“) §§3+13 FSH (mIU/ml)| 7.9+0.3 | 5.00.3
Me% . (gﬁ 127105 LH (mIU/ml)| 13.6+0.6 | 9.1+0.9
hf“fci : é“ 3?11f0 Prolactin (ng/ml) |11.5+2.0 | 8.8+1.0
\{mi“mlyci_ (;w? 50:05 Estrone (pg/ml) | 42.6+5.1 | 77.2+6.7
i s s Estradiol (pg/ml) |57.7+6.6 [161.6+9.3
(Mean+SE) Testosterone  (ng/ml) 0.51+0.07 | 0.45+0.05
Androstenedione (ng/ml)| 1.31+0.10 | 0.95+0.14
1. Yo IwryF—A (Mean=+SE)

EEORAR—VEHLLT, ShIvhrovr s
AT —bhE 8AITfThET.

BRI, FIEARE, 7 — AR THESS X OB
1 BT 72,

2. EEEFTRER

YU NAT—LDERIL, FLy FIAOEEAT
HBITX Y, PR - RSB REEOEEERO L LT, #%
REDETRET 5 E TORKEEAMRR 2 £ L
Iz

TR, R, EBAAT R TEAS X Ok
frgzif 1 R I T o 72

3. [MiEH AT oflE

MFFEFEHIIBEL, WEXT—20°C IZHfERTL
z.

1fii{EH @ estrone, estradiol, progesterone, testoste-
rone, androstenedione, FSH, LH 35 X O} prolactin J&

Testosterone

60

0 F

—40
| . :
Rest Game After
over Thr
K1 ¥—iwo

&

60

40

20

=2

—40

JE% radioimmunoassay #:i2 X W HlEL7-.
oA

AR =Y IEBEF O MEH LT AMEOEENL, 2D
ErEREL LT, S—krbFz=rPLLTHLE.

A EHEEOMBERLE E

FRHLERRE O MG 4 v & L IRED 2 A oS fEE,
DRl s 4, HEH 4L TR 2 ITRT. wihb
REMEEZTRTLOEARL, £/ prolactin MEEDHE D
BB hor.

B 7 — AR O IAEREE)

1. Androgen @ % — ARFOZEH)

F—nfuziE, GBS OV EEA L b, testoste-
rone [Z{X1E & A EEFNIZRD b h->727%, androste-
nedione (I¥EFED FRMEMER L. LaL, WHE LD

Mean + SE
0---0 Folliculor Phase

Androstenedione ©—0 | uteal Phase

*  P<0.05
*% P<0.0
\
\
LY
>
1 1 1
Rest Game After
over 1hr

Testosterone ¥ X U8 Androstenedione o Z#)




fBfn 62 4= 1 A 1 H Vi N

© B - =R - EF

X

80

60

40

20

—20

(7)) 7

Mean + SE

©---0 Follicular Phase

—® [ uteal Phase
*  P<0.05

Estradiol

1 1 1

Game After
over Thr

Rest

X 2 #— AWro Estrone 3 X Ut Estradiol o %)

% Estrone
80
60
40
20
0+ —of
=20 |
- 1 1 1
Rest Game After
over hr
% FSH
60

B L I

Rest Game

After
over Thr

Mean + SE
OO Follicular Phase

% LH ®—® [ uteal Phase
60 |
40 k-
&7
20 e
-~
-
-
0t il
-2
—40 F
Rest Game After
over Thr

K3 #—2ako FSH 35X LH oZLH

F— 2T IBRABIETLTWE (K1).

2. Estrogen O % — AFREDZEH)

estrone (X7 —2adiz, W#IL b EHEMERLTE
b, BmEHOEMEEFR b, L L,
I L LEHREENIED bhairoik (K2).

3.  Gonadotropin % — AR DZEH)

7 —afiz, FSH Em#ie b ERER & RT3, %

estradiol

DOEEIHA LT3R Ao, LH Ui L HE
mE, Zhica LEEHcrRBOEREZRLTEY, —
EDMEMIZED bhRpolk. WFhoZEE L, FHike
HCIZA B bl dorz (KM3).

4. Prolactin @7 — LD

7'— LD prolaction OEENIEHATHY, MWHIL
LML TR Y, 7— AETHEBZICTITR 300 %o



8 (8)

RF—BF O AR — Y IEEIRE O NS ENED ARESE 32% 1 %5
Mean + SE LTWa. Zds, HEPRoRPEMHIIIIMN T40ng/ml, 3§
O--0 Follicular Phase i T42ng/ml ERLTWR. LaL, hbo ks
o~ Luteal Phase SIS, 7 e AT 1RSI R L (F4).

* PSR C EBARTREREE O N5 E

1. Androgen OEBHATRERIF OLEH)

Prolactin by KIic Xk 5 EBARTRRRICBWT,  testo-

sterone [ZIPfEHIIC LR EZRLTWH DS, FEFH
I ERR B TR0, ZHIEH L, androste-
nedione (I & bIEBARBAS TR ZFEHTHIN
LTwa2S, 1EE%ICEniEcE Lz (15).

2. Estrogen OEBHAMRERERDLEE)

estrogen MOZEBHNE, estrone (X IPRIHICI WTEH
ICHIIL TV 3.  estradiol (XL LB ERL
TWaH, HEHics LR EHTHLo (K6).

3. Gonadotropin OIEB)AMREREEOEH)

Z OWED gonadotropin MEEE »5 L, K 7ITRT
T K, FSH REKREAEBIBD ohisole. %
7z, LH OZEIEmH & bRIMER 2R L TW225, #
I S 2R BT TR RS0

4. Prolactin OMEF)AFTRERIEOLE)

SEBEARTRERF; O prolactin OZEENT, 7 — LBEL[A
B, ML bERIEML TR Y, EFRTRICIIE
H O 200 % OHIINZ R LTS, EEORIEE TH

Rest Game e % &, PEE#Ii340ng/ml, FAHTEL35ng/ml IZELT
— he w3, Lil, A0 ERBERKTICE DRI L,
HIE SR ST 1REIGICERIEICE LTV (M8),
Mean + SE

©O---0 Follicular Phase
®—® | uteal Phase

*  P<0.02
o | Testosterone 9; | Androstenedione
8 # i
#
7
2
P
60 | 60

10 F 40
20 F 20
o | 0 -
- -0 F
1 1 1 L L X 1
Rest Max After Rest Max After
1hr 1 hr

5 SEFA RS 0 Testosterone ¥ X U8 Androstenedione D7 H)
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% Estrone

0

20 |

_20 -

ST—

ez A - B .

Rest Max After
1hr

Eﬂ . uyﬂh]_ ( 9 ) 9
Mean + SE
O---0 Follicular Phase
®—® | uteal Phase
*  P<0.05
* % P<0.005
9% | Estradiol

-20 }
L I 1 1
Rest Max After
Thr

6 EHIAR RBE o Estrone 3 X U Estradiol »Z#)

% | FsH
80 -
60
0 r
20 l
([ p—4 }
—90 k
= 1 4 1
Rest Max After
Thr
X7
z =

A%, @ERHEED DT AR—Y « hL—=
YTIZEOT, MitEENESNAERERE TS L
T, RESFICED CTHEERMETHS. Lo 2 R—
VIEBI OB L b2 ) FEARRRE OREX, 20
KEBADBENLMETH D Z b b, [RoEZRMECK

Mean + SE
O---0 Follicular Phase
®—® | uteal Phase

80

60
40
20
0
—20 |
L 1 1 1
Rest Max After
1hr

EEHARRBERE O FSH 83X LH 0%H

ETHER CORERMEAEZHRZTVWS. ZoxK—
VIEBIZ & bR ) ARRE ORI, MLWAE—Y -
F—=U 7 ETOTOVE—HOBEBRFIENY T,
—EKDAR—YBERICBNTHERDL D, T4 b
L, FBITADAR—VLLTTrv=7 (PaXy
7) BROWEFITLTWSD, 2hboy s Xy 7 BT
RIZBWTD, Fr—=2Ick3LBbhs, BRR
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Mean £ SE

©---0 Follicular Phase
®—® |_uteal Phase
P<0.05

** P<0.005

Prolactin Ta *

Rest Max After
1hr

X 8 EEHFATTRERFF O Prolactin @ & @)

WRARETFEHIMEZFZ 2HEVERTH S0, 20X
91, AR—VIEBNCRE Y 5 458 R O R
DFFRHIARRI R 2B TH 5.

AR —EBCEE S 2 ARREOFKBEIERL LT,
oONDERNET B0, Fox BEBRO NS
HHEESTERLERTHS LELT, BHFETST
IAY-LIN

AE], —FEEBRETE O 2 K — VIEEE O NS W ERE
Bz onWT, EEOS — AR X OHESAN R OZ
Bl oW THE L THRH LY, MEORBETIRL —
LTWe. Thbb, AR—VEEEONSWENES
MBS %G, BN TEMETE 2ESHANRR TR
IEHETE2REE/I LR TES.

AR—VIEEFED estrogen DEFHZSWT, kY
28T estradiol ZEBIC ERT% 2 L &+ Tloiis
L7239, SEomiics v b IEERED il %5
L7z. L#2xL, Baker et al.!® It FE ke i3
FiIcFT 2RE T estradiol DD EHE L TWBD,
Schwartz et al.®|% estrone/estradiol .o _FH-% &4k
LCW5. ZORMEOER I GE B X OEBIH 0
WicksaborEZLRATNWS.

T — R TF O 2R — GBI O N S AR A E)

HAMESEE 32 % 1 &

&T, #EHMFO androgen OEWTIE, ZEHIFICIE
WL IEFFFNIZ H 07275, testosterone (ZiT AKX
REIED bhigd-o/z. L2L, androstenedione
B W TILEBIRFO ERBMAFED Hiv/z. Baker et
al. 19310~ 14 VETERIZEBWTIE, testoterone, and-
rostenedione, dehydroepiandrosterone (DHA) 35 XX
DHA-sulfate 7¢ Y 3BT 505, 12~ 24F:[H4
ICEAMECE L L RELTWS. ZhieHtl, =7
L 4%1c androstenedione [%_FH-L 72745, tesostrone (%
WL o#ELH 5. /b, androgen (XfiE
JHlzEHB T aromatization #3217 T estrogen [ZHEHE
EhBzLnn®, EKIEHOD R WEBETF T Z 0l
BRMEL 2 Y, EBIRFO androgen #NZ X D andro-
gen BEMREL Y, ABRRABEEET L VEALN
570, EEROBEIEFEGRBENICSLZ L0161, 20
BHEBEINDZTHHH. LirLliehrd, [Eiflcsids
steroid hormone DU L L TiE, estrogen DOfLGHTD
FHETHS. T74bb, estradiol FEIHFERRICHEWT
16a-hydroxylation % =2|F estriol & 72 0 HEIERICH A
9%, JeWiDS vy & & 121t 2-hydroxylation #321F T
2-hydroxyestrone (catecholestrogen) & 72910, HEH
fEERLH R AR COFMARRT 2 ST b0 L
Ezxbhd., ZoZ b, BEEFOEERD, &
JEN R DI XN TS, FHARRE R
BIRICRBWTHEERERTHD EEAL N 5. FHE,
Dale et al.'? (3 RS o> —Clx#EFEHNR bLv—=
P L BRERDORERL LT, MBHRR X UERMYE
MAROEEPEHC 2D E@|ELTND. L LR
5, BIERICIZIEYR Td 5k LHBRT Ot R E AR
btrah TR Y, EHEFOKMARET ORI
EREARERD, EENEOBDOATHIATLIZL1IIT
v

JEBEED  gonadotropin DN L Tix, LE&H,
Wb B WEAZE R & Lenew, gLy —ED A
BFRH LTV, ZOFEE, EERFOIIEE ste-
roid hormone D% #)i% gonadotropin (Z X % feed back
B L 2 AEZZI TV RN LERLTNWS. T
b, ERIRFOIIEM: steroid hormone @ _FFIFFELE
DI X 3 b o Tk, MROHEMR Eice bR
HIIRB S ORBIC L 2L D LBELBND.

N BH&HE hormone DMEBIFOLEHE) L 13R 4y,
prolactin IFMEB/IC L Y FicHNT 5 L #WE S T W
58951819 $ieby, HERFO—EED prolactin D
LR D 2R — VIEBC L b S AR RERE R
BIRCBWTHERERTHS L EX BN, & pro
lactin ME7: £ CEND = L £, prolactin % & MMEfERE
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e L CEdmBfIcER LTw 5. ITFE, HREEARE,
SEREIIVE R & B ICHEREHRERSE R £ O RIERIRIC
BWT prolaction OFENFEHSATNS. LI,
1F prolactin MUIEFIZH T BHMO—iEtED prolactin
FROBPEEORE L L TOEZROHEEMESEH I
T3, x5z, ZaboFTix TRH ARERERIC
%13 2 MME prolactin fHDRE UL FED HAL T
B, Fhald, KEEEHBEFICHTS TRH ARRER
BWT, AREHEF T prolactin A RE
BT E TR HEDPLVRER DI,

IHRLOBEENS, DO AR—VEHICLLEIE
A RER ORBMIRICRWT, EEIRCEIT 5t
o prolactin HITLERIEPRELBEHELTWL LD L
Bbhs.

Z AR —VIEERO prolactin SyWATTHERIEASANT
BRABMFICE 50N, S HIZERIMT R 5 HEFF THERE
TR EEY B2 500, ZORMEITHTHY, 5%D
MEPLETHS.

DB L 2R — IRBh AR A B R I i E R
B 7R 8, R DIEZME I g8 I3 55
MATENSBROBERTETHS. i, FHEARER
2z E W2 R — Y BERRRICHKE TES L o Rz
VHLTF—Vay s VAT LAOHSINREEIC L E T H
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Hormonal changes during athletic
activity in female badminton
players
Junichi Sasaki, Noboru Mesaki, Makoto

Shoji and Hirokazu Iwasaki

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

Recently, causal relationship between athletic
activity and increased incidence of menstrual
dysfunction hasled to an increased interest. How-
ever, the mechanism of the menstrual dysfuncti-

BA— BT O 2 F — > GBI O PN 53 WA 25 B

HREREE 32 % 1
on due to endurance exercise has not been cla-
rified yet.

We investigated hormonal changes during
athletic activity in 9 female badminton players
who are some of excel players in Japan.

Firstly, during badminton game, blood sample
was obtained at rest, at the end of game and
one hour post-game. Secondly, testing an in-
cremental exercise test to exhaustion on tread-
mill, blood sample was obtained at rest, at the
point of exhaustion and one hour post-exercise.
Serum concentrations of estrone, estradiol,
progesterone, testosterone, androstenedione, FSH,
LH and prolactin were measured by radio-
immunoassay.

Hormonal changes were analyzed on classified
two groups (follicular phase; 5, luteal phase;
4). The hormonal changes during both tread-
mill exercise and badminton game showed almo-
st same results. FSH, LH and testosterone of
players who were in both groups did not show
remarkable changes during athletic activity.
Estradiol increased significantly in the group
of luteal phase during athletic activity but there
was no change in the group of follicular phase.
However, estrone and androstenedione increa-
sed in both groups. Furthermore, prolactin
increased significantly and reached to the mean
level of 40 ng/ml in both groups.

Conclusively, it is suggested that the increment
of prolactin in every day strenuous exercise may
be one of a cause of menstrual dysfunction in
athletic women.

(Zft : IRFI614E4 H 1 H)
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LH-RH agonist (Buserelin) ic X % & N IFRE D 15
— ANV E B L OTFENRICST %8

Intranasal Treatment with Luteinizing Hormone-releasing Hormone
Agonist (Buserelin) in Women with Pelvic Endometriosis

——Endocrinological and Histological Finding during and after Treatment——

LR B R 0K 2 BE It A B S
H & B’ — W Fn H 3 n E @ 5 B
Shoichi TANAKA  Mika OKAWADA Hiroshi WATANABE
K B E 5L R A & F B A& E W
Masahiro MIZUNUMA Atsushi AZUMAGUCHI Masayoshi HASHIMOTO

Department of Obstetrics and Gynecology, Sapporo Medical College, Sapporo, Japan

LH-RH agonist (Buserelin) #fREEH:T, BT 5 AEE 7 #112300~900pg/day, 23~ 3535
L, MHHALEeErBIOTERBEREERFLE.

AR SR Ee 1830pg/ml & B L L72S, 7409 2 41330pg/ml BAF &7 bAhsoiz. 1HIEH)
[E% 5&300png Th-o7loAs, 900xg F THIE L TH30pg/ml P ETHY, 1HNZWEL YI00sg #EHET,
1i@E12100pg/ml LI EZER L7z, Zofhiofisf T, cortisol 35 LU0 prolactin 12 IFFRD 2 h27.

EFEABNT, 76T 3PN, 4RI 2R L, Danazol #:HREoNIRET RICEHELL
THY, &L, FRNEEZ BEbE 2T R~ET 5z L3507k,

FENBRTR, fH E EoZlXy, FAFRTERBERE L LTHRPH S 0z, BERE) 90048/
day DAL, #GHIEA 6 7 AU EXLETH S Z LAMEEShZ.

(Jap. J. Fert. Ster., 32(1), 13-19, 1987)

FC® = des gly-NH: ethylamid: [ 1) % &0l 5L,
MHRVE B IOFERBEICT 2B LRI LD
FEABEZIEL 2bMbATWRBARKERTHS THET 5.
2, BEEVCEESARBLHDTETWS. ZhHERED

A A L C 2 T B - 1, RAEEEORE L RO Sl iy
TEHERSWTELZ L2, S5ICH LW BEERK TEFNS84E 1 A X v HEFNS94E10H £ Tofic, A,
2 LEBRINTERS® REDEDLEDLIS. REREOEFTRE LIZEE LY, N2 TTERNE

FIEDTRIEL LT, HLLBHIATETWSZ DI LZW L, Beecham IHLLE & 2Wr LioER (641
Danazol g5 TH 52, S bicREREShIDOE CIEIEEERATIC X D T3 & 2 Lz 1 Blosh 7 & a4
luteinizing hormone-releasing hormone (LH-RH) ® L L7z, EFOBEITRIZTELITR L.
analogue T#»% LH-RH agonist (Buserelin) # &5 7 HIPBEAEIC NBE ORI E = 7o b D13 4 ) (Da-
W53 25 TH 508912, nazol : 34, Gestagen: 1) TH223, 2HIZLH

LH-RH analogue (Buserelin) #57i, #5Hoh v ERKTH 4P A DB L TW, IE 4 2 13 900ug/
EUVEBIC O W T OHEIZR B S 3610719 FEr i day % 3 H#:5.Hiz pelvic peritonitis ## = L, &
DB O WTIRH L 2t i3 b2 ne), ADFEIZ X VHI 1 b AAFIE % PiF L7z,

£ E, bibhit LH-RH agonist (D-Ser (But)® Buserelin o533 1 BISENIC150pg % W SLfEIC



14 (14) LH-RH agonist (Buserelin) iz X % 75 N JEE O 15 3% AARfESEE 32 % 1 &
# 1 Clinical details and duration and
. Chief previously previously
Patient age Para complain operation treatment Stage
1 43 3(4) dysmenorrhea =) Ea:;xiﬁct)LSGOOmg il
30. y.o.
2 31 1(2)  sterility ectopic Danazol 400mg (laparoscopy)
pregmmy on aparoscopy
-~ 30. y.o. L}
3 29 0(0) sterility el (=) a
20. y.o. Gestagen
% 20 1) dysmenorrhea appendectomy 2 months I
26. y.o.
5 32 0(0) dysmenorrhea Salpingo- (=) I
oophorectomy
6 20 0(0) dysmenorrhea (—) (—) I
D 1 4
7 23 0(0) dysmenorrhea (=) 3 ?'gf)lict)hs D0mg I
1 2 3 4 5 6 7 8 9 10

COCCCCCCCCOR
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outcome of treatment in seven women.
Duration of T Menstruation first menstruaion isiol o
treatment Busargelin during spotting after of EMg)
(week) € Buserelin Buserelin (days)
3002g13W
25 600pg 6W (+) (—) 41 proliferative
900pg 6W
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= early
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= : early
27 600/g amenorrhea (+) 32 proliferative
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Intranasal treatment with luteinizing
hormone-releasing hormone agonist
(Buserelin) in women with pelvic

endometriosis

Endocrinological and histological findings

during and after treatment

Shoichi Tanaka, Mika Okawada, Hiroshi
Watanabe, Masahiro Mizunuma, Atsushi

Azumaguchi and Masayoshi Hashimoto

Department of Obstetrics and Gynecology,
Sapporo Medical College

Saven women with pelvic endmetriosis (Bee-
cham stage II) were treated intranasally with
300-900pg of luteinizing hormone-releasing ho-
rmone agonist (D-Ser [TBUJ® des-Gly-NH!%)
LH-RH ethylamide : Buserelin) daily for a pe-
riod of 23 to 35 weeks.

We observed the histologic picture of the endo-
metrium and determined the serum estradiol le-
vels during and after this treatment. Buserelin
was started with the administration of 300, 600
or 900/:g daily. When the serum estradiol level
did not decrease to 30 pg/ml, the dosage was
increased to an additional 300xg per day.

Serum estradiol level decreased below 30pg/
ml in 5 cases, but one other case continued to
be over 90 pg/ml after additional dosage. The
remaining case increased over 100 pg/ml, tempo-
rarily. Serum Ts, cortisol and prolactin levels
remained in the normal range in all 7 cases.

Endometrial biopsy specimens revealed either
atrophy or early proliferation. The general
histologic picture resembled the endometrium of
menopause after the treatment of Danazol the-
rapy.

According to the endocrine and histologic find-
ings of this study, over 900yg of Buserelin admi-
nistered daily during 5 months or longer by
intranasal insufflation is necessary in the treat-
ment of endometriosis.

(AT BBF6L4E 4 6 H)



OBESITY IN WOMEN WITH MARKED
HYPERPROLACTINEMIA

Katsuyoshi SEKI and Koichi KATO

Department of Obstetrics and Gynecology, National Defense
Medical College, Saitama, Japan

Abstract: Body weight and serum prolactin (PRL) concentration were evaluated in
57 hyperprolactinemic women. Pituitary microadenoma was radiologically identified in 18
of the 57 hyperprolactinemic women, and pituitary macroadenoma in 12 of them. In the
remaining 27 hyperprolactinemic women, the pituitary fossa was radiologically normal.
The mean body weight expressed in percent of ideal body weight (IBW) and the incide-
nce of obesity were significantly greater in hyperprolactinemic patients with macroaden-
oma, but neither in hyperprolactinemic patients with microadenoma nor in those with
normal pituitary fossa when compared to normal women. Serum PRL levels were signifi-
cantly higher in patients with macroadenoma than in patients with microadenoma or in

patients with normal pituitary fossa. Body weights in percent of IBW correlated with the

natural logarithms of PRL concentrations.

These findings suggest, but do not prove, that

obesity and marked hyperprolactinemia may be causatively related.

(Jap. J. Fert. Ster., 32(1), 20-22, 1987)

Introduction

The asscciation of obeisty with the amen-
orrhea-glactorrhea syndrome has been known
for a long time"”. However, comprehensive
analysis of body weight and circulating prol-
actin (PRL) concentration has not heretofore
been made in hyperprolactinemic women, th-
ough Lachelin ez al.? reported that obesity
appeared to be a common feature in hyperp-
rolactinemic women. In order to obtain mo-
re insight into the relationship between body
weight and hyperprolactinemia, we have eva-
luated body weight and serum PRL concentra-
tion in 57 hyperprolactinemic women.

Materials and Methods

The subjects of this study were 57 hyperpr-
olactinemic women (PRL=30ng/ml). Radi-
ological examinations for pituitary tumor we-
re performed with plain skull X-ray, tomo-
graphy of the sella turcica and/or computed
axial tomographic scan. Pituitary microad-
enoma was radiologically identified in 18 of
the 57 hyperprolactinemic women, and pitui-

tary macroadenoma in 12 of them. In the
remaining 27 women with hyperprolactin-
emia, the pituitary fossa was radiologically
normal. Of the 27 hyperprolactinemic wo-
men with normal pituitary fossa, 14 had sec-
ondary amenorrhea, 7 oligomenorrhea, 4 lu-
teal phase defect, 1 anovulatory cycle, and 1
primary amenorrhea. Of the 18 patients with
microadenoma, 15 had secondary amenorrhea,
1 anovulatory cycle, 1 oligomenorrhea, and 1
luteal phase defect. Of the 12 patients with
macrcadenoma, 11 had secondary amenorr-
hea and 1 primary amenorrhea. All patients
had normal thyroid and adrenal function, and
had not taken any medication. None of them
had a family history of diabetes. None of
them were on a weight reduction diet or
fasting at the time of study. Body weight and
height, and serum PRL concentration were
measured in the morning hours when they
were first seen. In 91 normal pregnant wo-
men, body weight and height before preg-
nancy were asked, and were used as control.
PRL was measured by radioimmunoassay with
kits obtained from Daiichi Radioisotope Labo-
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Table 1 Mean (+SE) ages, body weights and PRL concentrations in normal women (n =91)
and hyperprolactinemic women with normal pituitary fossa (n =27), microadenoma
(n =18) and macroadencma (n =12)

Hyperprolactinemia

Normal

Women Normal Fossa Microadenoma Macroadenoma
Age (years) 28.6+0.5 27.840.9 31.841.98 28.8+1.5
Body Weight (in % of IBWPY) 102.5%1.4 100.3%+2.0 108.1+3.3 116.2+5.0%
PRL (ng/ml) 86.7+12.4 159.0+25.7 850,3+123.2°%

a P<0.01 vs normal women.
b =ideal body weight.

¢ P<0.001 vs hyperprolactinemic women with normal pituitary fossa or with microadenoma.

ratory, Japan. The intra- and interassay co-
efficients of variation were less than 10%.
Statistical analyses were performed using St-
udent’s ¢ test and the ¥ test, and by calcula-
ting correlation coefficients.

Results

The mean body weight in percent of ideal
body weight (IBW) was significantly greater
in hyperprolactinemic patients with macora-
denoma, but neither in hyperprolactinemic
patients with microadenoma nor in those with
radiologically normal pituitary fossa when
compared to normal women (Table 1). The
incidence of obesity (>120% of IBW) (33.3
%) in patients with macroadenoma was signi-
ficantly (P <0.05) higher when compared to
normal women (7.7%). However, the inci-
dence of obesity (3.7%) in patients with nor-
mal pituitary fossa and that (16.7 %) in
patients with microadenoma were not signi-
ficantly different from that (7.7%) in normal
women. Serum PRL concentrations were
significantly higher in patients with macroa-
dencma than in patients with microadenoma
or in patients with normal pituitary fossa
(Table 1). Body weights in percent of IBW
significantly correlated with the natural log-
arithms of PRL concentrations in hyperprol-
actinemic women (r=0.6271, n=57, P<0.01)
(Fig. 1).

Discussion

Ovulation was known to have occurred in
the 91 pregnant women. Hyperprolactine-
mia is rarely recognized in ovulatory and
fertile women. Consequently, it is consid-
ered that the serum PRL concentration had

LN PRL
o

Y =0.1262 X —8.4456
(r=0.6271)

T T T T T L T v )

70 80 90 100 110 120 130 140 150 160
% |IBW

Fig. 1 Correlation between body weights in
percent of ideal body weight (IBW)
and the natural logarithms (LN) of
PRL concentrations in 57 hyperpro-
lactinemic women

not been elevated in most of the 91 pregnant
women whose body weights and heights bef-
ore pregnancy were used as control. Body
weights in percent of IBW correlated with
the natural logarithms of PRL concentrations
in hyperprolactinemic women. The mean
body weight in percent of IBW and the inci-
dence of obesity were significantly greater in
hyperprolactinemic patients with macroade-
noma, though they were not in patients with
microadenoma or in those with normal pitu-
itary fossa. These findings suggest, but do
not prove, that obesity and marked hyperpr-
olactinemia may be causatively related. Hy-
perprolactinemic women were reported to ex-
hibit basal hyperinsulinemia, and augmented
plasma insulin responses and augmented sup-
pression of glucagon to oral glucose administ-
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ration’. These changes in the secretion of L
hormones regulating metabolism may acco- ®BIOTYFUIERAICEITS
unt for the development of obesity in women Ta3 9 FUREELEHFEDR

with markedly elevated PRL concentrations. )
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A CLINICAL STUDY ON 210 PATIENTS WITH GALACTORRHEA
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Medicine, Matsumoto, Japan

Abstract: We examined the etiology of galactorrhea, condition of menstruation,
basal prolactin level and the incidence of hyperprolactinemia in galactorrhea and discussed
the clinical significance of galactorrhea in 210 galactorrheic patients who visited our clinic
for 6 years since 1978. Moreover, bromocriptine was administered to 69 of 100 infertile
patients with galactorrhea and its effect was evaluated.

As to the etiology of galactorrhea, the incidence of idiopathic galactorrhea was highest
(56.2%) and that of a pituitary tumor was 14.3%. Amenorrhea was noted in 75 patients
and hyperprolactinemia was observed in 74.4% of them. The mean blood prolactin level
in the amenorrheic patients was as high as 166.6ng/ml. Hyperprolactinemia was noted in
73 galactorrheic patients (34.9%) and was caused by a pituitary tumor in 42.5% of them.
It was also noted in patients with the normal cycle and oligomenorrhea groups, though
the incidence was low.

Bromocriptine was very effective for hyperprolactinemia regardless of its cause and

the ovulation and pregenancy rates were 92.5 and 81.8%, respectively.

(Jap. J. Fert. Ster., 32(1), 23-29, 1987)

Introduction

In conjunction with the development of
specific radioimmunoassay for human prola-
ctin and the introduction of tomography? and
computed tomography (CT), attention has
been drawn to the pituitary tumor, especially
a microadenoma with a diameter 1cm or
less, as one of contributory causes of galact-
orrhea. In addition, galactorrhea is often
associated with hyperprolactinemia and ame-
norrhea and the phenomenon is generally as
the galactorrhea-amenorrhea syndrome. How-
ever, galactorrhea is caused not only by a
pituitary tumor® but also by drugs”, primary
hypothyroidism*®, breast disease® and oral
contraceptives”. Furthermore, the menstrual
condition in galactorrheic patients is not nece-
ssarily amenorrhea, but varies.

In literature, however, there are fewer rep-
orts on the detailed discussion of the etiology
of galactorrhea and the condition of menstrua-
tion in galactorrheic patients than we have

expected®!V.

Accordingly, in the present study we exa-
mined the etiology of galactorrhea, condi-
tion of menstruation, basal prolactin level and
the incidence of hyperprolactinemia in galact-
orrhea and discussed the clinical significance
of galactorrhea in 210 galactorrheic patients.
Moreover, bromocriptine was administered to
69 of 100 infertile patients with galactorrhea
and its effect was evaluated.

Materials and Methods

The subjects of this study consisted of 210
galactorrheic patients who visited our clinic
for 6 years since 1978. These patients ranged
in age from 19 to 52 years with average age
of 31.2. In the present study, galactorrhea
was tentatively defined as a watery or milky
secretion from unilateral or bilateral breasts.
The patients with galactorrhea were questio-
ned carefully about the ingestion of drugs
which might cause galactorrhea, the presence
of lactation and the condition of menstrua-
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tion. Women who were lactating or had
experienced abortion or delivery within a
vear were excluded from the study.

The menstrual conditions of galactorrheic
patients were divided into five groups:
mal cycle, oligomenorrhea, amenorrhea, ano-
vulatory cycle and short luteal phase'®?. Oli-
gomenorrhea was diagnosed when the basal
body temperature was biphasic and the men-
strual cycle was 40 days or more. The short
luteal phase was diagnosed when the luteal
phase was 9 days or less.

Blood PRL, LH, FSH, GH, TSH, triiodo-
thyronine and thyroxine were determined
by radioimmunoassay. Hyperprolactinemia
was diagnosed when the serum prolactin
level was 30ng/ml or higher. In addition,
challenge tests with LH-RH (100xg int-
ramuscular injection) and TRH (500xg intr-
amuscular injection) were carried out in some
patients and blood was obtained for LH, FSH,
PRL and TSH at 0, 30, 60 and 120 minu-
tes. Moreover, patients with hyperprolactine-
mia were examined for the presence of a
pituitary tumor by skull X-ray, tomograpy
and CT.

nor-

Results

1) Etiology of galactorrhea
The incidence of idiopathic galactorrhea of
an unknown etiology was highest (118 pati-
ents, 56.2%), followed by drug-induced galact-
orrhea in 31 patients, a pituitary tumor in
30, idiopathic hyperprolactinemia in 16, Chi-
ari-Frommel’s syndrome in 8, breast disease
in 6 and craniopharyngioma in 1. The inc-
idence of a pituitary tumor was 14.3% for all
patients, but 37.3% for the galactorrheic pati-
The

ents with amenorrhea. incidences of
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individual causes of galactorrhea and basal
prolactin levels are listed in Table 1.

2) Condition of menstruation

Two hundred and ten galactorrheic patients
were classified by the condition of menstru-
ation into five groups and examined for the
incidence of each contributory factor and basal
prolactin levels. Ninety-six patients were
classified in the normal cycle group, 75 in
the amenorrhea group, 18 in the oligomen-
orrhea group, 12 in the anovulatory cycle
group and 9 in the short luteal phase group.
Of 118 patients with idiopathic galactorrhea,
83 (71.1%) showed normal cycle and 28 of 30
patients with a pituitary tumor complained of
amenorrhea. When these groups were exa-
mined for basal prolactin levels, the serum
prolactin levels ranged from 5 to 1200ng/ml
and the mean (+S.E.) level was as high
as 166.6+25.2ng/ml in the amenorrhea group.
The mean serum prolactin levels in the ano-
vulatory cycle and short luteal phase groups
were relatively elevated, that is, 87.6+41.8
and 33.8+11.3ng/ml, respectively. In the
normal cycle group, however, the serum pro-
lactin levels ranged from 3 to 95ng/ml and
the mean level was as low as 16.4+1.2ng/ml.
As shown in Table 2, hyperprolactinemia was
noted in 73 (34.9%) of 210 patients. It was
also noted in the normal cycle group, but
the incidence was as low as 5.2%. In cont-
rast, it was as high as 74.7% in the amenorr-
hea group.

3) Etiology of hyperprolactinemia

When the etiology of hyperprolactinemia
was examined in above mentioned 73 patients,
the incidence of a pituitary tumor was highest
(30 patients, 42.5%), followed by drug-induced
hyperprolactinemia in 22, idiopathic hyperpr-

Table 1 Causes of galactorrhea in 210 patients

Cause No. of Cases Inc(igl/e)nce PR i)

40, Range Mean +SE
Idiopathic galactorrhea 118 56.2 3-29 14.1+0.5
Drug-induced 31 14.8 9-546 126.8+27.0
Pituitary tumor 30 14.8 38-1200 290:3%:50.3
Idiopathic hyperprolactinemia 16 7.6 31-150 71.4%£8.0
Chiari-Frommel’s syndrome 8 3.8 5-128 37.6+14.6
Breast disease 6 2.9 9-23 14.5+6.5
Craniopharyngioma 1 0.5 62

2% 1 %
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Table 2 Menstrual situations and PRL levels in 210 patients with galactorrhea

PRL (ng/ml)

Menstruation No. of Cases
Range Mean=+SE
Normal cycle 96 ( 5)* 3-95 16.4+1.2
Amenorrhea 75 (56) 5-1200 166.6+25.2
Oligomenorrhea 18 ( 2) 5-180 22.69.7
Anovulatory cycle 12 { 6) 11-493 87.6+41.8
Short luteal phase 9 (4 6-95 33.8+11.3
* Hyperprolactinemia in parenthesis
310 2?0 10‘00 PRL(ng/ml)
e ooeo ee o o0 :u e o o oo ®
Pituitary tumor ! .:. LI (n=30)
; -4
® i [ ]
. ‘e0 ® ) eesio o0
Drug-induced ° . ...Q ° (n=22)
. . o ©ee0 e o0o0000
Idiopathic ° e (n=16)
Chiari-Frommel's syndrome 0 L] L] (n= 4)
Craniopharyngioma ® (n= 1)

Fig. 1 Causes and PRL levels in 73 galactorrheic patients with hyperprolactinemia

olactinemia in 16, Chiari-Frommel’s syndr-
ome in 4 and craniopharyngioma in 1. Wh-
en the mean prolactin level was examined for
individual underlying disease of hyperprolac-
tinemia, it was 290.3+50.3ng/ml in the pitui-
tary tumor, 172.4+33.7ng/ml in the drug-in-
duced hyperprolactinemia, 71.4#+8.0ng/ml in
the idiopathic hyperprolactinemia and 58.3+
24.2ng/ml in the Chiari-Frommel’s syndrome.
Namely, it was elevated in the pituitary tu-
mor group as compared with those in other
groups. As shown in Fig. 1, the basal prola-
ctin levels were less than 200ng/ml in all of
these groups except the pituitary tumor and
drug-induced hyperprolactinemia groups.

4) Effect of bromocriptine on infertile pa-
tients

Of 210 galactorrheic patients, 100 desired
for pregnancy and 48 of them became pregn-
ant 56 times. Of these 56 pregnancies, 36
conceived by bromocriptine, 4 as a result of
clomiphene, 1 on account of HMG-HCG and
15 spontaneously as shown in Table 3. Bro-
mocriptine was administered to 69 patients

(36 normoprolactinemia and 33 hyperprolact-
inemia) with 29 of them becoming pregnant
(42.0%). In the hyperprolactinemia group,
however, pregnancy was achieved in 27 of 33
patients (81.8%) and bromocriptine was effec-
tive regardless of the condition of menstrua-
tion as shown in Table 4. On the other
hand, pregnancy was established only in 2 of
36 patients (5.6%) in the normoprolactinemia
group. The effect of bromocriptine accord-
ing to individual causes of hyperprolactinemia
is shown in Table 5, as a whole, the ovula-
tion rate was 92.5% and the pregnancy rate
was 81.8%. Namely, this drug was effective
regardless of the etiology of hyperprolactin-
emia.

Comment

A pituitary tumor is the most predominant
cause of galactorrhea. This is because early
detection and appropriate treatment are requi-
red for this tumor since patients with a pitu-
itary tumor are often resistant to gonadotropin
and clomiphene therapies and the prognosis
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Table 3 Treatment methods of infertile patients with galactorrhea
Treatment Methods
Menses Cases C;sees of l}iﬁ_’é of
reg: g Br. Clomiphene HMG-HCG Sp.
Normal cycle 48 13 14 2 3 0 9
Amenorrhea 32 25 3l 29 0 1 1
Oligomenorrhea 8 5 0 1 0 4
Anovulatory cycle 6 4 3 1 0 0
Short luteal phase 6 2 2 0 0 0
Total 100 48 56 36 5 1 14
Preg. =Pregnancy Br.=Bromocriptine Sp.=Spontaneously
Table 4 Effect of bromocriptine on infertile patients with galactorrhea
Incidence of Pregnancy
Menses Cases Total
Normoprolactinemia Hyperprolactinemia
Normal cycle 26 2/26 0/0 2/26
Amenorrhea 30 0/2 23/28 23/30
Oligomenorrhea 2 0/2 0/0 0/2
Anovulatory cycle 4 0/2 2/2 2/4
Short luteal phase T 0/4 2/3 2/7
Total 69 2/36 27/33 29/69
(5.6%) (81.8%) (42.0%)

Table 5 Effect of bromocriptine on hyperprolactinemic patients with galactorrhea

Diagnosis Ovulation (%) Pregnancy (%)
Pituitary tumor 92.9 91.7
Chiari-Frommel’s syndrome 100 100
Drug-induced 75.0 100
Idiopathic 100 33.3

Total 92.5 81.8

after transsphenoidal surgery is mainly depen-
dent upon the size of tumor'®. Of course,
primary hypothyroidism should be ruled out at
first, though its incidence is low, because rep-
lacement therapy with thyroxine is effective®.

In the present study, the incidence of a
pituitary tumor as a cause of galactorrhea
was 14.3% which was lower than those repo-
rted by Kleinberg et al.¥ and Turksoy et
al.!”,  This might partially be ascribable to
the increased incidence of the normal cycle
(96 of 210 patients, 45.7%). In fact, the inci-
dence of a pituitary tumor was as high as 37.1
% in the patients with amenorrhea and it was

42.5% for galactorrheic patients with hyper-
prolactinemia. In addition, hyperprolactine-
mia was noted in patients with the normal
cycle or oligomenorrhea, though the incide-
nce was low. Taking into account that (1)
the incidence of hyperprolactinemia is higher
in galactorrheic women than in non-galacto-
rrheic ones'®, (2) it has been reported that
hyperprolactinemia may be complicated by a
pituitary tumor even in galactorrheic patients
with the normal cycle!®, and (3) there are
many reports that hyperprolactinemia is often
complicated by a pituitary tumor as in the

results of the present study®!'”, a routine
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examination for galactorrhea is considered
useful in clinical practice even in patients
with the normal cycle, because it may lead
to the early detection of hyperprolactinemia
or even that of a pituitary tumor.

The relationship between basal prolactin
levels and a pituitary tumor has already been
discussed in some papers®'®!®. For exam-
ple, Kleinberg et al.® reported that when
basal prolactin level was above 300ng/ml,
all patients with galactorrhea had pituitary
tumors, but 57% above 100ng/ml. However,
there are many reports'®!®!'” in which a
pituitary tumor can generally be diagnosed
definitely if the basal prolactin level is 200ng
/ml or higher. In the present study, the basal
prolactin level was elevated above 200ng/ml
even in patients placed on drugs, but the
number of such patients was small. Based
on the results of this study, a pituitary tumor
can be strongly suspected when the basal pro-
lactin level is 200ng/ml or higher in the abs-
ence of medication as shown Fig. 1. As
experienced previously by other authors'®!®,
however, we also noted a pituitary tumor in
a patients with a low basal prolactin level
(38ng/ml), and therefore, it is necessary to
examine all of the patients with hyperprola-
ctinemia, regardless of the prolactin levels,
for the presence of a pituitary tumor using a
skull X-ray, tomography, CT and TRH dyn-
amic test. Even when a pituitary tumor can-
not be detected, such patients should have
follow-up examinations at regular intervals.

It is known that bromocriptine decreases
blood prolactin to the normal limits, inhibits
galactorrhea and makes the normal ovulatory
cycle in patients with hyperprolactinemic gal-
actorrhea-amenorrhea. There have been ma-
ny reports’®*" on the rates of ovulation and
pregnancy in bromocriptine therapy for hyp-
erprolactinemia and very satisfactory results
have been obtained in all of them. Howe-
ver, there still exists a diversity of opinion
as to which is more appropriated : a surgical
operation®® ; radiation therapy?®?¥ or brom-
ocriptine therapy!®21:2%2® for the treatment
of hyperprolactinemia in patients with a pitui-
tary tumor, because the tumor increases dur-
ing pregnancy, causing various complicati-
25,2728 Since we administered bromocri-
ptine to patients with hyperprolactinemia and

ons
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obtained excellent results (ovulation rate 92.5
%, pregnancy rate 81.8%) as in the previous
reports, observing no severe complications
during pregnancy even in patients with a
pituitary tumor (especially microadenoma),
we are of the present opinion that bromocri-
ptine therapy is the first choice regardless
of the etiology of hyperprolactinemia. In
the present study bromocriptine was not so
effective for normoprolactinemia. However,
since it has been reported by some auth-
ors?®3D that this drug is effective for normo-
prolactinemic amenorrhea, further studies are
required to evaluate its effect on this kind of
disease. It is considered that no special tre-
atment is required when the patients is not
worried about galactorrhea and does not des-
ire to become pregnant, use of bromocriptine
is preferred when galactorrhea is severe and
the patients is worried.

In summary, our findings confirmed that a
routine examination for galactorrhea, deter-
mination of PRL and TSH after the detection
of galactorrhea and examination of all hyper-
prolactinemic patients for the presence of a
pituitary tumor are important and bromocri-
ptine is effective for hyperprolactinemia.
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ENDOCRINOLOGICAL PROFILE AND TREATMENT
FOR PATIENTS WITH DELAYED OVULATION
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and Norio KINASHI

Section of Obstetrics and Gynecology, Tokuyama Chuo General Hospital, Tokuyama, Japan
Tadashi TORIGOE
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Abstract : The purpose of this study is to determine the endocrinological backgro-
und and to establish an appropriate therapeutic method in cases of delayed ovulation (D-
group) i. e. cases with ovulation after the 19th day of the menstrual cycle (M-19). Serial
determination of circulating levels of estradiol (E;), LH, FSH and progesterone were per-
formed during the follicular phase in 60 cases with delayed ovulation and 60 cases with
normal ovulation (C-group). Ovulation or the growth of the ovarian follicle was monitored
by ultrasonography (USG). We performed LH-RH test (100 zg, intramuscularly) on M 5-6,
M 11-12 and M 17-18. All patients were treated with clomiphene therapy or hMG-hCG
therapy. We obtained the following results.

(1) The changes in serum E; and follicular size indicated that the follicle grew slo-
wly during the early follicular phase ‘“‘(Slow growing phase)’”’, but began to grow more
rapidly at 6 or 7 days before ovulation ‘‘(Rapid growing phase)”.

(2) In comprison with C-group, the “‘Slow growing phase’ was significantly prolonged
in D-group (P<0.05). But in the length of the ‘“Rapid growing phase’ and follicular
growth rate, there were no significant differences between two groups.

(3) In the serum levels of E;, progesterone, LH and FSH, no significant differences
were noted between the two groups.

(4) Net increases of LH by the LH-RH test on M 11-12 were significantly higher
than those on M 5-6 in two groups (P<0.01). On the other hand, E; in the blood was
significantly lower in the D-group on M 11-12 compared with that of C-group (P<0.01).
As an etiological factor of D-group, a certain dysfunction of the ovaries rather than a
dysfunction of the pituitary was suggested.

(5) Clinical data: A favorable pregnancy ratio of 17/37 (46%) with clomiphene
therpapy and 12/20 (60%) with hMG-hCG therapy was observed, respectively. The shorte-
ning effect on the follicular period was 5.9+2.0 day (M=*S. D.) by clompphene therapy, and
significantly superior to the 2.9+1.7 day by hMG-hCG therapy (P <0.05).

(Jap. J. Fert. Ster., 32(1), 30-37, 1987)

rrhea and finally to secondary amenorrhea.

Introduction On the other hand, it has been reported

Delay of ovulation resulting from slow fo- that the incidence of abortion and of fetal
llicular development has been generally dia- anomaly were higher in cases with delayed
gnosed as delayed ovulation'™, and this is ovulation than in normal pregnant women®.
considered to be a light ovarian dysfunction, Our study was designed to make clear the
which may, however, develop to oligomeno- causes of delayed ovulation, which would also



Ef 624 1 B 1 H

make it possible to determine the effective
treatments for these cases.

Materials and Methods

The subjects for this study were 60 women
who received treatment for infertility at the
Section of Obstetrics and Gynecology of To-
kuyama Chuo General Hospital from June
1980 to June 1983.

They showed at least 3 menstrual cycles
with a follicular phase of more than 19 days
in their BBT before their visit to our hospi-
tal.

The control group consisted of those subje-
cts who showed regular menstrual cycles with
a follicular phase of less than 18 days (Table
1.

Serum estradiol (E;), progesterone, testost-
erone, luteinizing hormone (LH), and folli-
cle stimulating hormone (FSH) were deter-
mined after the 5th days of the menstrual
cycle. LH-RH tests with intramuscular injec-
tions of 100uxg of LH-RH were carried out
on the 5-6th day, the 11-12th day, and the
17-18 th days of the menstrual cycle in the
delayed ovulation group, but only on the 5-
6 th and the 11-12 th day in the control group,
because on the 17-18th day in the control
group almost all cases were postovulation.
Follicular diameters were measured as frequ-
ently as possible by ultrasonography.

All patients were treated with clomiphene
citrate or hMG-hCG.

The day of ovulation was retrospectively
estimated on the basis of basal body tempe-
rature, ultrasonographic examination, and sex
steroid hormone levels.

The statistical analyses were performed by
a student’s ¢ test.

Result

1. Changes in serum E; level in patients

Table 1 Comparison of the control group with
the delayed ovulation group

Delayed ovulation

Control group St

s —t

— = 1
16.2+1.9 (M£SD) | 22.3+2.3 (M£SD)
n=60 n=60

Length of
follicular phase

Length of

14.4+1.8 (M+SD) | 12.8+1.5 (M£SD)
luteal phase

n=60 n=60

(* P<0.05)

S. Yamashita et al. (31, 31

with delayed ovulation and the control gr-
oup

Fig. 1 (a) shows the changes in the serum
E; levels in C-group and D-group. The se-
rum E, levels began to rise on about the 5th-
6th day before ovulation and reached the ma-
ximum level on the 2nd day before ovula-
tion followed by a rapid decrease of E; level.
There was no statistically significant differe-
nces between the two groups.

Fig. 1(b) shows the changes of the serum
Es level over the course of time, where the
day of ovulation is described as M16 in the
control group and M22 in the delayed ovula-
tion group based on the data from Table 1.

Mean serum E; levels in the control group
started to rise on the 9th day, reaching a peak
level on the 14th day, followed by ovulation
on the 16th day. On the other hand, patients
with delayed ovulation showed the same pat-
tern of serum levels of Es, except that it be-
gins to rise on the 16th day.

The length of the follicular period was
divided into two phases according to the
manner of follicular development.

The follicle grew slowly during the early
follicular phase (‘‘Slow growing phase’’), but
began to grow more rapidly after the 6th or
7th day before ovulation (‘“‘Rapid growing
phase’). Compared to the control group, the
“Slow growing phase’”” was significantly

400}
A-----4 Control Group

O——0 Delayed Ovulation
Group

§ Mean+S.D. 7\

350}

300

2501

200}

150}

Serum Ez Level (pg/ml)

100

50F

-10-9 —‘8 -7-6-5-4 —‘3 -'.2 —‘l 6 +1 +2
Day from Ultrasonographical Ovulation
Fig. 1 (a) The variation of serum E: level in
the control group (A---A) and in the
delayed ovulation group (O---0).
The Day 0 represents the day of ovula-
tion. Data are synchronized to the day 0.
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Fig. 1 (b) Changes in serum E: level in the control group (A---A) and the

delayed ovulation group (O:-0)

The abscissa is constructed with three lines. The upper and lower lines

show the scale of “‘the day from ultrasonographical ovulation” in the

control group and in the delayed ovulation group, respectively.

Day 0 is the day of ultrasonographical ovulation.

The midline shows the scale of ‘“‘the day of cycle” in the two groups.

prolonged in the delayed ovulation group (P <
_______ Bonirl Group ; 0.01) (Table 1).
Dolayed Guglatins In Fig. 1 (c), the follicular growth rate and
300l Grotg ’ its linearity are statistically analysed using
the regression line method. The results are
below.
z 1) Control group
g “Slow growing phase’’,
I.IT 200} ) - Y=467.0+55.6X Y:2742+224X, 7208724 (P<001)
E A —— / Dt v-a318+524x “Rapid growing phase”’,
k3 y=2ze.9+159% J Y =467.0+55.6X, 7=0.8448 (P<0.01)
3 2) Delayed ovulation group
“Slow growing phase’,
100} Y =224.3+15.3X, r=0.8671 (P<0.01)
“Rapid growing phase”’,
21 Y =431.8+52.4X, y=0.9421 (P<0.01)
. Ca In the data, it was elucidated that the fol-
a licular growth rate in the ‘“Slow growing
= — P phase’” was significantly slower in D-group
Day from Ultrasonographical Ovulation than in C-group (P<0.01), but there was not
Fig. 1 (c) Analysis of the follicular growth rate a significant difference in the “Rapid grow-
by measurement of the serum E: in the ing phase” between the two groups.
control group (A---A) and the delayed 2. Changes in the maximum follicular

ovulation group (O--0O). diameter measured by ultrasonography in
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O—>O0 Delayed Ovulation Group

4A-----A Control Group

n
[e]
T

Maximum Follicular Diameter (mm)
o

o

i

-5 -4 -3 -2 -l o

Day from Ovulation
Fig. 2 The changes in the maximum follicular
diameter in the ‘‘Rapid growing phase’’
in the control group (A-:-A) and in the
delayed ovulation group (O—O).
The Day 0 represents the day of ovula-
tion.

the “‘Rapid growing phase’” (Fig. 2)

Fig. 2 shows the changes in the maximum
diameter of follicles 5 days before ovulation
in C-group and D-group.

The day of ovulation determined by the
ultrasonographical examination is regarded
as Day 0.

There was no statistically significant diffe-
rence between the two groups.

3. Changes in serum progesterone level
in patients with delayed ovulation and the
control group (Fig. 3)

In the control group, serum progesterone
levels continued to rise, reaching a plateau at
the 4th to 7th day after ovulation. Therea-
fter progesterone gradually declined.

On the other hand, serum progesterone
level in D-group was apparently lower than
that of C-group, but there were no statistica-
lly significant differences between the two
groups.

4. Changes in serum LH and FSH in
patients with delayed ovulation and the con-

S. Yamashita et al. i3 3%

A——A Control Group
O-----0 Delayed Ovulation
§ MeantS.D.

30 Group

20F

Serum Progesterone Levels (ng/ml)

G +1 727314 75 16 17 FB 100N

Day from Ultrasonographical Ovulation
Fig. 3 Serum progesterone levels in the control
group (A---A) and in the delayed ovalu-
tion group (O—0O).
Day O represents the day of ovulation.

trol group

Fig. 4 shows the day to day changes of
serum LH and FSH levels in C-group and
D-group from the 5th to 12th day (early-mid-
follicular phase). From the 5th to 11th day,
there were no differences in serum LH levels
between the two groups, but on the 12th day
serum LH in the control group was significa-
ntly higher than that in the delayed ovulation
group (P<0.05). In serum FSH there was no
significant difference between the two groups.

Fig. 5 shows the changes of serum LH and
FSH levels in the two groups, where the day
of ovulation is described as the 16th day in
the control group and the 22nd day in the
delayed ovulation group, respectively.

The LH levels began to rise on about the
4th day before ovulation and reached the peak
level on the first day before ovulation (con-
trol group: on M15 VS delayed ovulation :
on M21), followed by a rapid decrease of
serum LH level in the two groups.

And so, there was no statistically signifi-
cant difference in the pattern of serum LH
between the two groups without the retarda-
tion of the surge of LH in D-group.
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Fig. 4 The day to day variations of serum LH
and FSH in the control group (A---A)
and in the delayed ovulation group (O
—0O) in the early to midfollicular phase.

5. The effects of LH-RH on serum LH
and FSH levels in patients with delayed
ovulation and the control group

There showed the effects of LH-RH injec-
tion on the serum LH and FSH levels on
the 5-6th day, the 11-12th day, and the 17-
18th day (Fig. 6).

On the 11-12th day, the net increase of
LH was significantly higher than that on the
5-6th day in the two groups.

The D-group showed significantly higher
responses on the 17-18th day than on the
11-12th day (P<0.01). Characteristically, on
the 11-12th day D-group showed the same
LH response to LH-RH as observed in C-gro-
up although the serum E; level in this period
remained low (Table 2).

On the other hand, shown in Fig. 6, the
response of FSH in the delayed ovulation
group is significantly higher on the 17-18th
day, but not on the 11-12th day than that on
the 5-6th day (P<0.05).

6. Effect of clomiphene or hMG-hCG  ir-

eatment

Delayed Ovulation

AARESE 32 % 1 4

Control ~ #===-=LH
Group m----—@ FsH
Delayed ~o—o0 LH

Ovulation

Group @——®@ FSH

i Mean+S.D.

150

ov. (Delayed Ovulation
| Group)

5]
o

Serum LH, FSH (mlU/mi)
B u
Q [=]

W
O
T

20

graphical Ovulation (Control Group)
n 12 13 73 S 15 17 18 »g 20 z| 22 23 24 Day from Cycle
ey e e e e e a0 aT DaY from L

o 22_ZL0no t1 +2 Day fram L

Ovulation
Fig. 5 Serum LH and FSH levels in the control
group (A---A) and in the delayed ovula-
tion group (O—O0O).
The abscissa is constructed with three
lines. The upper and lower lines show
the scale of ‘‘the day from ultrasonogra-
phical ovulation’ in the control group
and in the delayed ovulation group, res-
pectively. Day 0 is the day of ultrasono-
graphical ovulation.
The midline shows the scale of “‘the day
of cycle” in the two groups.

Fifty-seven patients with delayed ovulation
were treated with clomiphene or hMG-hCG
therapy. The pregnancy rate was 46% (17/
37 cases) in the clomiphene-treated patients
and 60% (12/20 cases) in the hMG-treated
patients. (Table 3).

Although both clomiphene-treated and
hMG-treated groups showed a shorter folli-
cular phase than the untreated group, clomi-
phene significantly reduced the duration of
the follicular phase compared with the hMG-
treated group (P<0.05) (Table 3).

Discussion

There is no consistent definition of delayed
ovulation as yet. Saeki? reported that in 75
percent of the cases, ovulation occurred with-
in 22 days after the onset of menses and
therefore they defined an ovulation after the
22nd day as delayed ovulation. Noguchi®
and coworkers defined an ovulation after the
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Table 2 Comparison of the effect of LH-RH on serum LH and FSH levels between

the control group and the delayed ovulation group

M5—6 M11—12 M17—18
Control  D-Group | Control D-Group | Control D-Group
E —¥e——
2 53.0£7.0 51.2+8.9 |260.5%+100.3 89.0+12.3 152.0+66.1
(n=30, M£SD) (n=30, M+SD) |  (n=30) (n=30) (n=30)
0k = k%
A LH T L I! 1 II L= I]
46.7+£15.9 65.6%£31.8 |118.9+£54.8 137.0£91.0 298.7£207.1
(n=10) (n=15) (h=10) (n=15) (n=15)
A FSH | i !
1.9%3.2 10.6£7.0 11.5%£4.7 12.6%8.4 17.6£9.9
(n=10) (n=15) (n=10) (n=15) (n=15)
*% P<0.01
* P<0.05

35

18th day of the menstrual cycle as delayed
ovulation. Iffy® defined ‘‘Ovulation less than
14 days before the next expected period ir-
respective of the length of the cycle” as del-
ayed ovulation.

According to Matsumoto”, more than 90%
of mature women had a follicular phase of
less than 18 days. According to Shinada and
coworkers®, the rate of miscarriages is high
in pregnant woman with a follicular phase
of more than 19 days. In addition, Iffy and
cowerkers®!? reported a higher incidence of
abnormal pregnancy in women with a folli-
cular phase of more than 18 days. In the
present study, we defined the cases with a
follicular phase of more than 19 days as del-
ayed ovulation.

Many reports have dealt with delayed ovu-
lation since Iffy® reported that the delay of
ovulation is closely connected with abnormal
pregnancy. Regarding experiments with an-
imals, Fugo and Butcher'?, Mikamo and
Hamaguchi'®, and Sato? reported that the
delay of ovulation or of fertilization was ass-
ociated with the high risk of morbid ovule or
of abnormally fertilized ovules. Witschi and
Laguens' and Mikamo'? also reported simi-
lar results in Xenopus laevis (a kind of frog).
Shinada and cowerkers® reported that the rate
of miscarriages in pregnancy following a fo-
llicular phase of more than 19 days was three

times higher than in those with a normal
follicular phase. In addition, Sato” pointed
out the possibility of the correlation of a hig-
her rate of miscarriage in gonadotropin-indu-
ced pregnancy with a delayed ovulation phen-
omenon. These reports partly support the
results observed by Iffy and cowerkers®™'".
On the other hand, Noguchi and cowerkers®
and Saeki? reported that there was no relat-
ionship between delayed ovulation and abnor-
mal pregnancy. As described above, there
have been many reports on the correlation of
delayed ovulation with abnormal pregnancy,
but only a few reports on the relationship be-
tween delayed ovulation and infertility.

In the present study, the process of folli-
cular development to ovulation in patients
with delayed ovulation was examined on the
basis of variations in serum E, level and in
the maximum diameter of the follicle. As
shown in Fig. 1(a) there was no significant
difference in the pattern of serum E, level
between D-group and C-group. In addition,
there was no significant difference in the
growth of follicles for 5-6 days before ovulation
between two groups (Fig. 2). As shown in
Fig. 5the patterns and the peak values of serum
LH and FSH at the time of ovulation were al-
most the same in D-group as those in C-group.

We treated the patients with clomiphene
or hMG preparations. Seventeen of 37 clo-
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Fig. 6 The effect of LH-RH on serum LH and
FSH in the control group (A---A) and
in the delayed ovulation group (O---0O)

’

0” shows the resting level of serum LH
and FSH. ALH and AFSH show the
net increase of serum LH and FSH,
respectively. There are statistically signi-
ficant differences between a and b (P<
0.01), c and d (P<0.01), a and e (P<
0.01), b and e (P<0.01), and A and B
(P<0.05).

miphene-treated patients (46%) and 12 of 20
hMG-treated patients (60%) became pregnant
(Table 3). Clomiphene significantly reduced
the length of the follicular phase (P<0.05),
(Table 3).

It is not clear how the delayed ovulation
occurs. In the present study, LH responses
to LH-RH injections were already high on
days 11-12 in the delayed ovulation group
(Fig. 6), while the basal levels of circulating
estradiol, LH and FSH still remained low
(Fig. 4, 5, Table 2). It is well understood

Delayed Ovulation

ARESE 32 % 1 %

Table 3 Comparison of the effect of the clomi-
phene citrate or hMG treatment in the
delayed ovulation group on the reduc-
tion of the follicular period and preg-
nancy rate

Reduction of P . Rat
Follicular Period regnancy nate
. a 17
clomiphene | 5.9+2.0day (M+SD) == (46%)
n=37 37
b 12
hMG-hCG | 2.9+ 1.7day (M£SD) =~ (60%)
n=20 20
(a-b:P<0.05)

that the secretion of LH is regulated by LH-
RH and the ovarian steroid hormones, parti-
cularly E;. Low doses of E: increase the
synthesis and store of LH in the pituitary
cells, but inhibit the release of LH'®. The
delay of the onset of this ‘“Rapid growing
phase” in D-group would result in prolonga-
tion of the period with low serum E; levels,
which would be enough to synthesize and store
LH in the gonadotrophs but not high enough
to stimulate the release of LH. In order to
induce the midcycle LH surge, E; should be
increased above the certain threshold for a
certain period of time'¥. Regarding the site
of action of the estrogen affect on the LH
secretion, Adam'” reported that E; increased
Gn-RH receptors of the pituitary gonadotro-
phs, while Nakai'® showed that estrogen
acted at the hypothalamus to stimulate the
release of LH-RH, which would in turn sti-
mulate the synthesis and release of LH in
the pituitary.

In any case, the rapid increase in serum
E; levels in the preovulatory phase is always
caused by the rapid growth of the follicle,
which usually begins 6-7 days before the time
of ovulation. Little information is available
regarding the factors that initiate the rapid
growth of the follicle. Since there were no
significant differences in serum FSH and LH
levels between the D-group and C-group on
day 5-11 of the menstrual cycle (Fig. 4), the
delay of the ‘Rapid growing phase” would
not be due to the pituitary dysfunctions such
as insufficient FSH secretion, but to some
ovarian disorders itself. It was of interest
to note in the present study that the duration
of the follicular phase could be shortened by
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clomiphene therapy or by hMG-hCG treat-
ments. [t remains to be studied about how
the delayed ovulation occurred and how those
treatments could be effective.
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TORER, FF V= VREPROEREOME CA 125 OB & — ok ), Bz EHcHEHE,
TREWFIRAHR S 0220, ¥V — L OREREUESHHOLEED—E L2 53 2 L2 7l
Ihiz.

(Jap. J. Fert. Ster., 32(1), 38-41, 1987)

B, WMEEICHEET 2 L TRk, FEBRE
LT ERIE L OERIZESY, TEANBEO RERHTZE
EOF >V —n#E5%0 follow-up?iz, Z o CA
125 % marker ¢ LCHIFLTWAS.

S, JRPREHAAT, EHIME, B eliE CA 1250

®

FEANBERAMEOER & LTEES factor Th 5.
Ly, SEEEIMEMEZ R L TR D, NEHEBRE ORI
FUCARENBOOND EMEShTWAY., FEHNEE

X, BEEA LA EE LR T 28 mbh
THH?, RUER - RHRESLETHLFIN D &
TH ARV,

FEABYEOBE T EICE, 2, N2, BEE2, 8
FikWriE s, FEIVEERE, ks CT 2xy i
ENB B, MEV NV TOER~— 7 — 7l
KIS T W, Theid, LRI RS o
EPICERE P OB ICHFET S LS hTngD
b NIREERERR Th 5 CA 125 23, JRBLEREH] o 2
2 5HE, FEANBEREOMBERIZEWT b iR

HWEZITV, follow-up HICHREN R S N7z 2 fEHIK
URRIRFIR 2 RER < Shiz VEFAZRBR L0 T, 1L
Wi CA 125fEOHER & Mz, TENBIERSE O IB5H
WHBICE T 51MiE CA 125 ® marker » LToOH M
ZonTHh+ 5.

E

)1 [l o, smu s mmrme, g
MRUE, TGN 07 & LORbE. T A
PEBENE ARSI T/ A B S IR R O AT 1 2
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WidT Lo BRI T 1T Hoffman A TaHo7z. CA 125
OB, HTATC62U/ml Thozb o3, i 1EE
T8U/ml &—iEtEd EREZR LA, 0%, Wikl
7o, i 1B XY & —1400mg/day % 1858 [H#E
Bl #FY— 5% 7THEBIZ16U/ml L EXE
Wicizoiz. Zo#%, #2088 E oS T13150/ml <
BHotehs, 245ERz28U/ml, 27i#MHz40U/ml & L&
&R L, 28IHZIZ73U0/ml Lo, FoREOE
TR T30X20mm OANF 7 =2 v— - FEED FER
HiR, SMEFENBEOFR ML Ebhi. ok,
itk 35MMF I I CA 125 1391U/ml & & bl EH-#7R
L7=DT, FEXF/—1400mg/day O HEE5 % H
WL, #F+y—n#&E#%, MmiE CA 12538 L,
Beh 6B T20U/ml L4, BHERBBIET Tb2
(1),

sivl 2 R sos2n seure R
TR E LTk MBI TIHMEFENBIE stage IV &
2L, WIBEERI RS S5 R E R 2 T L
7z. IfiiE CA 125 o1, AT 50U/ml 23E#%
MR L, itk 1B T ERNEE Lok, A1V
— N 400mg/day #e5-H, —@tED FHERLZR, ¥
V= V16 E5-4%1325U/ml L EE®ENT, HRE
B, R COoBRERIEHELL. L2L, iR
SARFIZARIZ 40X 30mm O F = =2 L — | FEEHE F
iR TRR S, FFEC CA 125 1 110U/ml &
EREZRLIZOTHF /' —N400mg/day & FOHES L,
HE, BREI2EOB S T CA 125 9U/ml T
BEgigEbThs (M2).

JEGI3 : K.Y., 315%, 5 BT 2 BIfEEO TR, B
AR, ARREEE, BwmEFdFe LTk, BEsgtic Tl
RETH 2 Eo/METFERBIELZH L, ¥ Y-
400mg/day #r5-% BAfA L 7=, % CA 1251, JAMERT
46U/ml TH-o72As, BEIEBIWWL, E5% 6 EB X
13U/ml L7eol. =0, EXRHENTIES22, E
B ERL, Y — L 18 EEEE% D CA 1251
26U/ml Th-orz. L L, BRERZSEEET,
HIAFMH 2 1T Lz, FHIRHEMTE 20T L MR
BT R {707, AUPBLIC 40X45mm D F 3 2 L —
FREEAZE D H4, Hoffman T HEiDEERHETHISE T
btz Hitg, 1 »H o TERERISEL, B
7E, IfiH CA 1254E% 8 U/ml MU LEMEEEHELT
BY, BRIERbERVWRETSHS (K3).

z =

TFE BRI EIE L B RBEREH D, Z0RKICH
HIRHLEEOHRPIL, FVE RESRT TR S

wfE - HE - A - W - RA - LR
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Operation (f.s.0 + r. cystectomy) B-scan
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BT AREFEPLETHS. AT UFET, 1960
ERFTRT Y R vk, AR5 28 =7 VRER
UMAIEIRFRESE PR 2 LTWeh, 197140+
— VOB 13 FENBREEDTRI OB R o T—REk
PRIELEEIEIETLAV. FH Yy —idfMETE
PIEE & K &+ 5 N A ICH W T, Z otz [
Exwsdink<mbhTR o, BE, HEETH
I DR NVEVIRENBEMEZEFRHREHHLTITDAT
W5,

B /= WA G RO 5% R FHE I B SR O
WkoWE, BE2IC X 2 MERT ROUGEE KON
BRIz X 55 3 2 v— FEEOHERR KRR L TT
bhTwad, FEEROI, HERETBEHTIHF TH
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%. LU, [EIE#i% second look, third look X {ifpg
LT 2L, BEICLOTHERRELATH )Y,
EFRUEFEICLoTYH, Ok, B%omT, £z
Th, #TLHAHEL WO b vh v, iz, JEE
BEMEATOIEAT, Wi, EEL SR E-TLE Y L
Hshsd., T, BFEEEEICE 2 PHEFL, 2k
Vighr—=v728+5b0LBEbhd. 2T, i
iZh, Y2 Th, METLHETTE, F8Mt0 b 3 MmiE
LAV marker A MNEEHEE S, A, 2o
marker {2 CA 125 ZF[H L TW3728, EEFRRE L IE%
I —ET23L5cBbhs.

T ZT, S U 3EFI o ME CA 125 EOHR
XY, ¥Fr /5P ROE %O E BT
% CA 1250 BHEIZOWTHRATHS. FEFIL & 201
RIFOFHREZWITL, FHB1IEBEL Yy —n
400mg/day #EZ A LEFTH Y, fEH 31X, fE
FERSE THMET = NIBAE & W7 L7, 45 Y —1400mg/
day #LETHBELIZEFTHS. BEFE bIFF
— VBERIZIGEBIIT 272D TH B S, 3EEM & b IC TR
AIOME CA 125 fHiX Ay (YR HHE Tl I
CA 1251813 40U/ml PI EZGHEME L LTWBI0) iR
LTWehs, TRIERIAEIE, A0t L, 8%k
121220U/m] LIFORRHE L o TW3. =0, ER
1 Tix, 12F20U/ml DL TFo—EBREZPE 5 F S —u
Bk 3% E THR2TWE. UL, FF)—u
BeLrh ik 7 W%121328U/ml 1 EH L, 0%, Wil
AL TR Y, ¥+ — 5P 1E1038# 12 1340U/ml
A RL, Toth, BEENEECTTFs2L—
NJEIE D R S, TR R AR TH 5. KEH
2%, Roy—nEL5E% 9B A ICERRBAN T
B0, —iltko LREZRL, Ry —Aghhik 1E%
121338U/ml, 3 ##%ici325U/ml L IEFHENTIESH S
BEBZERL, ZoREaKc A LT, Koy —ni
Gk 7 BBICHERLERSNIEF TH 5. EF 11X
Ry — A EERIEIGERIC, B 23R Y — s
Bk 78%IC, ThENEREBRENZOTH B,
DR =GP LR E ToWMoER, K
U= NVEEHROE CA 125 fEOHER O W TR H
Ko Bhb L. 0%y, G 1 T, BIREGE,
BT UTfER, &£V =5, 20% £ Tk
BELTWBA, B2 TixsF Y —nBEE5%8EN 5 E—
BEEOEAEZL VIRLTWS., ZolifE CA 1250 |
AEA2, WEBFBRZOBMETLD 2L LRy, ZoH
BEER) 3 ThLRMHES. %0, ¥V — i,
ABicEH L, 6WBIC BIEEL 2o CA 12513,
Fr =G dic b bbb, ok, EFGEAN

ST N IEE o M CA 125 f&

HAiE&EE 32 % 1 45

TRH35, LHLETTBY, FENEEREISE
LTELT, ZoBICHRERRISEE L2 bo L
HRSsh5. 2ok, REFHCL Y BEERIESIC
BELTED, MmiE CA 125fE% 10U/ml BLT OfE(E
EHERF LT TV B.

PExb, 5 —n#h5%, i CA 125 fHixHEE
2, WORATREICEDT 22, 20%, +oKIKE
PRI T SEFI TR THREG LS HS. L, &
FY = EERICL b LT, —@Mo FRERTE
FlERBOFREIFE SN, SOICE o Y — i
HERMNELBbhE. £, F Y= E5icky, v
DI ATAREITIHA L2 b ohs, o224 < LR L
O OIEGNE, FOWERIT L ;- ER) & W S
n, £+ =L oEEROBEMD 5 it fho gk
EFhd. ZLT, ¥+ —rE5#%0THEN LA
FA2Eo b, M CA 1255340U/ml Ll Lok
fE% R ERNE, BESHEDN, BHOMESK &
UHEEPMLETHS.
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Three cases of external endometriosis
followed using serum CA 125 after
Danazol-treatment
—Studies on the usefulness of CA 125
as a marker in patients with

external endometriosis—

Kentaro Takahashi, Kazuo Yoshino,
Takaaki Shirai, Arata Nishigaki,
Yoshimi Araki and Manabu Kitao

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

We continually measured serum CA 125 in
3 patients with external endometriosis during a
long term. Considering changes of serum CA
125 following the therapy course, we studied
whether or not serum CA 125 can be utilized
as a marker for assesing the effect of Danazol-
treatment in patients with external endometriosis.

Consequently, serum CA 125 can serve as a
pertinent marker for altering dose and term of
Danazol, predicting the early relapse and pro-
gnostic diagnosis after Danazol-treatment by the
alterative patterns of serum CA 125.

(ZAS - IBFN614E 5 A 12 A K718)
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Inhibin Levels in Peripheral and Ovarian Vein Blood throughout
the Human Menstrual Cycle
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b N AREMICHE 7oA v e Er 0B b Em D HIYT, FH OB SFEERIRILSS X OF R 2 BER L,
LYEEy, ZRTFuAf RALELVBIVNTF R e o 2BlELE. JIEEIRMLT O A > b € Ipiaiie
WX o RMcmy»->THML, BEHTHICED L, PEITRKL 2D, RKYTHOHML 2. IR &
AR TERENPED b, FEIF DAL v e 3RS BRELUT THok. 2FeA FBIWV
IR b CUBEETTIRBESR TS b0 L —E L. JIEERIRIT TiX estradiol 2SEEMIIZEWT
A e e bRETHDM. LX), £ e EBIIROIMM L v S S TINRBIRICKEH Sh, TEE
WPER LT FSH &l 2R Eh, A EvPE MIBWTHARERS FEEAARE %

RILTWBZ LAFRRERT.

(Jap. J. Fert. Ster., 32(1), 42-47, 1987)

#*

A e EEMRE ) HWEhDEIERT v A FHEHE
Th Y, TERIIEMLTREREMIC follicle-stimulating
hormone (FSH) D43zl 2 /E & L CEFEREH
EhTwa.

A 2 b BT LI W TR IBRE O BRI AL £ Y 43
WS, EREICIREPICEET S 8mbhT
Wwo?. LT, JRRaSEASHIRRaICKE S L OafaiE R oo«
VEEUHET T 5 T LY, ESYERME IR
(PCO) HMHFIZBWTIE A v EVBIER L VRIS
Wi, PCO T LH/FSH HBREEEMEZ RIEE O
—DLBROTWBIRFEM RSB Z LY L, T Tltbh
DLDRIVESATWS., ZnXHiz, Fre vk

i

FEAEPRY LERERABEEZ R L TWE I LIRREAT
]/\65,6)_

—F, 4k DRI LT bioassay 2k
TWAeDICHIEREMEL, b FRBMFoA e
UHHIETEY, Folbde MEAHICETS e E
vOBILRSETEERESh TR,

22T, AEbhbNIEFEEAMEE+ 5 &0,
I NEL R BEE OFH ORI IR IR L 2 BRI L,
ZDA ey exTufl RELEVEMELZOTHR
EHT5.

PO

UBBEFR RIS T = HE S O AR RIBR B O BF 424
(327> H497%) OFM ORI L7, BAMERKIE B2
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MOIREEIRE b~y VIEHEEHN T2 D &
BiLL7z. RBFEBHREOWAEEZ 77 Lah>
7o, FIRRICRMM ORI L, FicEoaHiskiE: —20
°C Iz THIE E TIRTF L.
PEEIORET, AREM LBk AR, KR, T
EABAAE, FERE, REMLPRTe A PRIV
F K br U BER EORRERRY Z OERTFERHNT
ME Lic. AREHITINY LI a T, ThEth
O, P, REILE 6 HlicaB L.

7B, REMEHIMEZ R UAEICHES 2WEHE23
LEBRAL, FHRNCERE 2 ARAHEAE L Tn194]
EAERTIIHWE.

P -~

A e ErvofllERdTcicbhbhir#fELiz7 v b
TERAENEMEEEEEEIC X225, Thbb, K
B Wistar 7 v b (RERI200g) 8T —7 VKB
TIHEEL, BEbCTEENELHH L. TEERR
Hanks-Hepes Buffer (GIBCO) (HHBS) BN THitI#,
collagenase (225U/5 v b, Worthington class 2,
Worthington Biochemical Corp.), hyaluronidase (200
U/ v I, Sigma type 1, Sigma Chemical Co.)& X
U3 % BSA (fraction V) fjl HHBS H1iz-T 37°C 5047,
DN 0.25% viokase (GIBCO) i HHBS HizT20
SysREEL L.

Wifa1x Growth Medium (GM) (2T 3 [BIgeHE#%, #O
Mk ¥z 7. 73, GM & Dulbecco’s Modified
Eagle’s Medium (DMEM) i215% horse serum (GIB
CO), 0.25pg fungizone, 50ug gentamicin, penicillin-
streptomycin (%4 50U/ml, 50pg/ml) & L7z. g%
#1255/ well 12725 %912 0.56ml GM 2T multi-
well dish (Falcon Plastics) IZ#Ez 7z. 7235, trypan
blue $ufaiz & 5 MIAAEFRITFI0% ThH o7

FHRLIX37°C, 95% air-5 % CO: DEEEZFT T3 HH
BRI, ¥BEWEEHT, DMEM (2T 2 EgEHE,
bRbhIEEYE L LT3 77 Ik (pFF) &
& DBRECHIRL TNz . —JF, f#fiX 1 % charcoal-
0.1% dextran (2T 1 L%, GM T THRL,
Millipore filter (pore size : 0.22pm, Millipore Corp.)
RELTHO, HEMliomz . BERERSOUTHR
A3+ _T triplicate THEL72. GM IC3EFT 3
AT nA FOREBLITHHETY, BV FSH 043k
ZEHET 572 D1210°M @ estradiol & 10°Md proge-
sterone ZJNx 7-.

WEEIZ, F24RHIEEER T TR Lotk KRRk
FWBIRRL T, —20°C I TREFEL .

B3O - B - 80« RF - 4 - PA - KT

(43 ) 43

¥FEyEHh o FSH % NIADDK (NIH) ##tn 7 v
} FSH RIA % v F2WT, ZHEECTIEL .

A v O TieE Lichikic ko7,
F#b b, multiwell dish IZHEZM LML 2 con-
trol #SFIERIL, — oz o FSH EEZ100L
L, pFF BXUMREEMNAIEERIRTF o FSH RE%
%C# L7 (W1). E£7- pFF 1nl/well 2N T3 1
veEEUIEESE 1 Unit &R L. £, REUTOS
AFAMFEIC K Y —EEH L, S gi L.

TR O estradiol 38 XU progesterone (L3 TIT
bhbh g Lz FEic koD, ik, Mo FSH
L LH 3594747 =710 RIA v b
ZTHIE L.

FEEZOKRER, —mEEER 6 UIC Duncan ©
new multiple-range test [ZT{TW®, P<0.050354,
FEEHY LHELRL HRISRERTVET VT 7
v ME, BROTWABAREVCEREY D LE
RLTW3S.

B &

M1 icSEoEAEHREZ R L TH S, Mt con-
trol well H1o> FSH JEF%2100L L7z & E D% %, il
2tz pFF @ Well %720 s (o) 2R/ LTH5.
AFEBRICB T HHERE L 5 Unit Tholk.

PEMAFIRILF D 4 b € U HBEE1387% (38451334)
RREELL T Y EmE61U/100p1 (UITFHICU LK) T
bote. K2R IUR 3 ICIHEFHIRILF DA b v iR

Percent of Control (%)

o 25 5 15 25 50 W A A0S

pFF (nl/well)

1 pFF Dose-Response Curve
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BT, PHICERICEL, RKEcHOEMNL, &5
ICEAZLRED L.

FHMA DA > b Eidda7% (1961 9 i) ASEREELL
FThy, ERIFEFRLFOA e XY EWER
RLIZLDIFEL eholk.

KGO estradiol # [ 4 127 L7z, JPadlici3y)
# (19.0+5.8pg/ml) X Y RH (178.2+61.4) IZMAH
STHEML, FHEMICEWTIROH (168.3£25.8) L
rhi (178.2+30.0) Li3E 2L, REICBWTEHIC
W (65.6+32.1) L. JREEFEARMLH @ estradiol i
5 w3 <, Ippuiiei & AR A bR < fhoH
WP W TRERZEDRED biviz. JIREHIRMF O est-
radiol & A >t ¥ & DKL, estradiol MEEZR
L7zfllicBnwTA v e v b@fizsL, A—EpHliz—
WD H T

KM @ progesterone # [X] 6 2= Lz, Jpfindits
WICAFEZE IR WALLHIIN (1.4+£0.6ng/ml) L, %
RO N (8.1+1.5) L, Pl (19.9
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> progesterone (X[ 7 125k L7z <, DRRaiis
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ICEEEIRVERSREAZRZRL, HiEHickwTix
WEN OB T L EAZENRD b, FHECEHKER
FE LT IIRAIc I W T, JIBHARIL progesterone
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Inhibin levels in peripheral and ovarian
vein blood throughout the human

menstrual cycle

Kiyoo Tanabe, Satoru Shiraishi,
Yoshiaki Kowaguchi, Susumu Kido,
Kazuo Sugimura, Yukio Nakamura

and Rihachi lizuka

Department of Obstetrics and Gynecology,
School of Medicine, Keio University
shinjuku, Tokyo 160, Japan
(Director : Prof. Rihachi lizuka)

In order to determine the change of plasma
inhibin levels throughout the human menstrual
cycle, peripheral and bilateral ovarian vein blood
were sampled from 19 women at various stages
of the menstrual cycle. Inhibin levels in vein
blood were measured in rat anterior pituitary cell
monolayer culture after stripping of steroids with
dextran-coated charcoal as reported previously.

N =

A - A - iR (47 ) 47
Inhibin was expressed in terms of nanoliters of
standard porcine follicular fluid. Steroids and
gonadotropins were determined by specific RIAs.

Inhibin levels in ovarian vein blood increased
from early follicular phase (24+5 units/100x],
Mean+SE, n=4) toward late follicular phase
(419, n=6). Inhibin level at early luteal phase
(22+4, n=10) was significantly lower than that
of late follicular phase and was lowest at mid
luteal phase (42, n=6). Inhibin level at late
luteal phase was again high (39+6, n=6). Inhi-
bin levels were significantly different between
right and left ovarian vein blood at both late
follicular and late luteal phases. About 50%
of inhibin in peripheral vein blood were less
than detectable level. Estradiol, progesterone
and gonadotropin levels in peripheral and ovarian
vein blood showed typical patterns as reported
previously. Inhibin levels were higher in the
ovarian vein blood which possessed higher estra-
diol contents than the other.

These data demonstrate the first observation
of inhibin in human vein blood throughout the
menstrual cycle and may suggest that inhibin
is secreted by the human ovarian follicle into the
ovarian vein blood. Inhibin as well as estrogen
may exert their actions on the pituitary to su-
ppress FSH secretion in women. Thus it is
suggested that inhibin may play an important
role in the human female reproduction.
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Ultrastructural Observations of the Process of Human Sperm
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Ultrastractural observations of the
process of human sperm
Penetration into the

zona-free hamster eggs

Makoto Kawamura
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Toho University, School of Medicine,
Tokyo, Japan
(Director : Tasuku Kinoshita)

In this study, it is shown ultrastructural

observations of the process of human sperm
penetration as compared to the sequential
observations by means of phase-contrast mi-
croscope. Initial contact of sperm to the egg
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took place at the acrosomal region which is
covered by the inner acrosomal membrane.
However, initial fusion site of sperm with the
egg seems to be at the equatorial segment and/
or the post acrosomal region. At this moment,
desmosome-like structure appears in the equato-
rial segment. And this structure is a good indi-
cator to distinguish the sperm membrane from
the egg until sperm chromatin is completely
dispersed. The chromatin decondensation of the
post-acrosomal region is more rapidly completed
than that of the acrosomal region into the egg.
It is obvious because the initial dispersion of
sperm chromatin takes place from the post-acro-
soml region. The engulfment of the acrosomal
region and the middle piece into the eggs are
usually observed. The space between the inner

acrosomal and the egg membranes is also observed

into the organelle-free area which will become
male pronucleus. Both membranes fuse each
others soon or later. A ring formation observed
by phase-contrast microscope into the swollen
sperm head seems to be the same structure as the
membrane fusion between the inner acrosomal
and the egg membranes in this moment. Mito-
chondria in the middle piece also seem to be
involved in the organelle-free area.

Although human sperm chromatin decondensa-
tion seemed in some ways different from that
of other mammals by phase-contrast microscope,
these results suggest that the process of human
sperm chromatin decondensation is similar to
that of other mammals by electron microscopy,
except a fate of mitochondria.

(B2ft - BFN614: 9 A17H)
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Table 1 Number of cases

Endometrial cycle Control IUD
Late proliferative phase 10 10
Early secretory phase 10 10
Late secretory phase 9 11

29 31

Table 2 Effect of IUD on the value of nucleic
DNA in human endometrium

Endometrial cycle mode M=SD
Late proliferative hyper 3n 4.26+0.73
phase (3n~hyper 3n) (4.51-0.94)
Early secretory 2n~hyper2n  2.42+0.70
phase (2n~hyper 2n) (2.72+0.65)
Mid secretory hyper 3n 3.16x1.06
phase (2n) (2.21+0.70)
() : Control

Yl 2 {Ef, Feulgen #ifaf% Schiff-Combined DNA
% Olympus ! M-MSP % W CHlE L7z, HIEH
i Eds X O EMgt I, 1 RfdicoE 100
DIZDWTHIER T2,

ThbLEBRRE I Ea—F—HIT in put L, ¥
DNA BEOWEBLIUE 2 b 75 LADEREIT K.

WF 3T B fR

Table 2, (% IUD EEHFENBERMEE () &
RHOEFIE O T = AR DNA & o RERED
M=SD OEHE, BLOZFD Mode TH5. ETM
#HD mode ¥ M=SD %A% L, HiREHORFENI%
B Loy IRIE & T ARE#IC X 2 BB 515
DHT, MEOMTIRERZEIRD b2 L
2L, TEIROFERICHIE L 72 5 oW h T, SHRE
DRI E DNA O3 mode X941 b 2n ITHE
LTWaoIzxtL, 1UD #E&FF Titllf] & b hyper 3n
LAFICRMELTED LN, YRR OxREFTED
M=+SD OF#H#2.21+0.70 L H~, 3.16+1.06 & &l
#RL7C.

VLo TUD #EFEHFIRE & xHRUERIF O DNA &
D M=SD #FtH5LtHIIRTIELTHD. T
bbb, W0 MESD (ZRE%E, Suwie T
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FEEO L. Lo Lawmiihiici iz, TUD #%
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IUD o {EM#B B+ 5 iF %

ARESRE 32 % 1 %

(MtSD) (Gland cell)

} 4

IUD cont

MRE, .
2121% b h

1.04
Late proli Ealy sec Mid sec
[ 1 Result of nucleic DNA value of Endo-
metrium
Control
20
Mt SD
(2.10%0.61)
0
2
““' IUD-001
Mt sSD -
(3.20+0.91)
20
0 —.h—v——v—v
2 4 6 8 10
i IUD-0018
M+SD
(4.61+1.39)
201
2 4 6 8 10
[ 2 Histogram of cases of mid secretory
phase
&

LTz
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A study on the antifertility
effect of TUD

(consideration of its antifertility effect for
the quantitative observation of nuclear
DNA in the endometrial tissue of
the IUD-inserted uterus)

Tatsumasa Sekine, Hiroshi Watanabe,

Nobuyoshi Komuro and Haruhide Ito

Department of Obstetrics and Gynecology,
The Jikei University School of
Medicine, Tokyo

The antifertility effect of IUD has so far been
represented by preventing the embryo from im-
plantation, and there are many reports there
on indeed, but none of them can give satisfactory
explanation there about. Therefore, with a view
to elucidating the antifertility effect, we made an
examination in quantitative observation of nu-
clear DNA in the endometrial tissue.

Materials for study were curettaged material
of the uterus inserted with IUD for a period
of time over 6 months or endometrial tissue
removed for myoma uteri. Endometrial tissue
of non-IUD-inserted uterus was used as the co-
ntrol. For these specimens, sliced sections were
prepared, and after the Feulgen reaction Schiff-
combined DNA was measured with an MMSP.
The results revealed that in the late prolifera-
tive phase the mode shown by glandular epithe-
lial cell nuclear DNA was situated at 3n-hyper
3n for the control group, while for the greater
part of the IUD-inserted uterus group cell nu-




B 62 4 1 H 1 H

clear DNA showed almost same M=SD and
mode. In the Mid secretory phase the mode
shown by glandular epithelial cell nuclear DNA
was situated at 2n compared with hyper 3n, i.
e. shift to right for the greater part of the
IUD-inserted group, with higher values of M+
SD than the control. The mode shown by the
stromal cell DNA also showed a slight shift
to right compared with the glandular epithelial

BIAR - 30 - hE - U (59) 59

cell.

The above results suggested that a vigorous
proliferative state of the glandular cell at the
secretory phase was respensible partially for the
implantation disturbance of the embryo, in other
word, the discrepance between the morphology
and the function made an obstacle to its implanta-
tion.

(2 BBFI614E 3 A19H)
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ANTI-ZONA PELLUCIDA ACTIVITIES IN HUMAN SERA
FROM WHO REFERENCE BANK FOR REPRODUCTIVE
IMMUNOLOGY AS DETERMINED BY THE PASSIVE
HEMAGGLUTINATION REACTION

Masaharu KAMADA, Hirosi HASEBE, Minoru IRAHARA,
Tsuneo KINOSHITA, Osamu NAKA and Takahide MORI*

Department of Obstetrics and Gynecology, University of Tokushima, School of Medicine,
Kuramoto, Tokushima 770 Japan
*Department of Gynecology and Obstetrics, Faculty of Medicine, Kyoto University,
Sakyo-ku, Kyoto 606, Japan

Abstract: The anti-zona pellucida activities in human sera from a WHO Reference
Bank for Reproductive Immunology were measured in blind tests by the passive hemagg-
lutination reaction (PHAR) with bovine erythrocytes sensitized with porcine zona substance

as indicator cells.

A positive reaction was obtained with three (3.5%) of 85 serum samples from infertile
women but with only two (0.9%) of 233 sera from control subjects. Although the differ-
ence in the % incidences of a positive reaction between the two groups was not significant,
the % incidence in the infertile group tended to be higher than that in the control group,
and no positive samples were found in 130 sera from males of different categories.
Furthermore, the same results were obtained with 30 paired samples of sera.

In view of its sex specificity and reproducibility, PHAR seems to be useful for detec-

tion of anti-zona activities in human sera.

(Jap. J. Fert. Ster., 32(1), 60-64, 1987)

Introduction

The zona pellucida has attracted much att-
ention as a possible target of antigen for
human immunocontraception since the first
report by Shivers and Dunbar” of the pres-
ence of autoantibodies in sera from infertile
women as detected by indirect immunofluore-
scence (IF) with porcine zonae as targets.

The ready availability of large quantities
of porcine zonae? has allowed developement
of a simplified method for detecting anti-zona
pellucida activities in human sera by the pass-
ive hemagglutination reaction (PHAR)?. In
the present paper, we report studies on the
anti-zona pellucida activities in clinically de-
fined sera from the WHO Reference Bank
for Reproductive Immunology by the PHAR

method.
Materials and Methods

Preparation of porcine zonae pellucidae

The procedures for preparation of purified
zona substance from porcine ovaries reported
previously? were used with the modification
that Sephadex G-200 was replaced by Seph-
acryl S-200 for chromatographic separation.
Briefly, frozen pig ovaries, purchased at a
local slaughter house and kept at —20°C,
were thawed and disrupted in an apparatus
equipped with two multi-needle discs. Ova
were recovered in a vessel placed under the
lower disc together with follicular fluid and
tissue debris which was completely removed
by glass wool treatment? and then filtration
through two sheets of saran net of different
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pore sizes. The recovered oocytes were susp-
ended in 20ml of phosphate buffered saline,
pH 7.2 (PBS) and layered onto 30ml of 50%
sucrose solution. After centrifugation at 1,600
X g for 30 minutes, pure oocyte with intact
zona were recovered in the interphase be-
tween the sucrose and PBS, resuspended in
10ml of PBS and homogenized gently. The
homogenate was again centrifuged on 30ml of
509% sucrose solution at 1,600 X g for 30 minutes
and oocyte-free zonae at the bottom of the
tube were lyophilized.

The lyophilized zona material was solubili-
zed in 0.1M sodium borate buffer (pH 10.0)
at 60°C for 1 hour®” and the solution was
centrifuged at 13,000Xg for 1 hour at 4°C.
The supernatant was concentrated through a
membrane filter (Diaflo, Amicon, Lexington,
Mass) and purified further on a Sephadex G-
200 column (2.6 X47.0cm) that had been equ-
ilibrated with the solubilization buffer. The
elution profile monitored by absorbancy at 280
nm showed a single peak. The peak fractions
of eluate were collected, dialyzed against disti-
lled water, lyophilized and stored at —20°C.

Sensitization of bovine red blood cells wi-
th purified zona substance

A method described previously was follo-
wed®. Bovine red blood cells (BRBC) in
Alsever’s solution obtained commercially (Bi-
otest, Tokyo, Japan) were washed 3 times
with physiological saline, and then suspended
in physiological saline at 5% (v/v). An ali-
quot of the cell suspension was incubated with
an equal volume of 2.5% glutaraldehyde for 3
hours at room temperature with gentle shaking.
The cells were washed 3 times with phy-
silogical saline, resuspended in physiological
saline at a concentration of 5% (v/v), and
incubated further with an equal volume of
0.01% tannic acid solution for 15 minutes at
37°C with shaking. The tanned cells were
washed once with physiological saline, resusp-
ended in physiological saline at 5% (v/v) and
incubated with an equal volume of a solution
containing 10xg/ml of purified porcine zona
substance for 2 hours at room temperature
with shaking. The sensitized cells were was-
hed 3 times with physiological saline and sus-
pended at 1.0% (v/v) in physiological saline
containing 1.0% (w/v) bovine serum albumin
(referred to as indicator cell suspension) for
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use in the passive microhemagglutination test.

Microhemagglutination and indirect imm-
unofluorescence (IF) tests

For the microhemagglutination test, human
serum samples or rabbit antiserum to porcine
zona were diluted serial two-fold with phy-
siological saline and 2541 volumes of each
dilution were introduced into the wells of a
plastic microtiter plate (Falcon, Oxnard, CA).
Then 25p1 of the indicator cell suspension
was added to each well with thorough mixing
by shaking of the plate. The plate was then
incubated at room temperature for 1 hour.
Erythrocyte agglutination was judged visually
and recoded as positive or negative. The
titers of the anti-zona activities were expre-
ssed as the highest dilutions that gave positive
hemagglutination.

For the IF, human follicular ova were inc-
ubated for 30 minutes at room temperature
with the test sera, then washed seven to ten
times with 0.01M phosphate buffered saline
(PBS), pH 7.4, and incubated further for 30
minutes with the F (ab’); fragment of rabbit
antiserum to human immunoglobulin G, M
and A, and heavy and light chains labelled
with fluorescent isothiocyanate (Cappel, Coch-
ranville, PA). The ova were again washed
seven to ten times with PBS and examined
under a fluorescence microscope (Olympus
BHS-RF-A, Tokyo, Japan).

Serum samples

A total of 348 clinically defined sera was
provided from the WHO Reference Bank
for Reproductive Immunology. For evalua-
tion of the reliability and specificity of the
detection method, we carried out tests in a
blind manner without information on the
categories of the sera and of the total samples
30 paired serum samples were mixed. We
sent the data obtained by the blind tests to
WHO for decoding the overall results. Ta-
ble 1 shows the categories and numbers of
sera collected in the WHO Reference Bank
for Reproductive Immunology and supplied
to our laboratory.

Results and Discussion

The overall results of tests of the different
categories of sera provided from the WHO
Bank at Aarhus for anti-zona activities are
summarized in Table 2. Anti-zona activities
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Table 1 Categories and numbers of clinically defined sera from WHO Reference
Bank for Reproductive Immunology

Category Description Number of sera
1 Fertile females 22
2 Fertile males 26 e
3 Females with unexplained sterility 83
4 Males with unexplained sterility 81
B Pregnant females 35
6 Postpartum females 16
7 Post-abortion females 0
8 Females with recurrent abortions 10
9 Virgins 12
10 Post-menopausal females 7
11 Females with primary amenorrhea 2
12 Females with genital aplasia 0
13 Auto-immune ovarian failure 1
14 Vasectomized males 15
15 Males with congenital absence of vas 3
16 Males with aspermatogenesis 5
Total 318

Table 2 Incidences of anti-zona pellucida activities in different categories
of sera provided from WHO Reference Bank as measured by
the passive hemagglutination reaction

Clinical No. of serum No. of positive % of positive
diagnosis samples tested reactions reactions
Infertile women
Unexplained 83 2 2.4
Anovulation 2 1 50.0
Total 85 3 3.5
Control subjects
Fertile females 22 0 0
Pregnant women 35 1 2.9
Postpartum 16 1 6.3
Other females 30 0 0
Men 130 0 0
Total 233 2 0.9

were detected by the PHAR with bovine red
blood cells coated with purified porcine zona
substance as indicator cells.

As shown in the Table 2, a positive react-
ion was obtained with three (3.5%) of the 85
serum samples from infertile women, and
two (0.9%) of the 233 serum samples from
control subjects. Although the difference
in the % incidences of a positive reaction
in the two groups was not significant

(P=0.11), the % incidence in the infertile
group tended to be higher than that in the
control group, consistent with the results
reported by others®. In our recent study
on a separate group of control sera®, the
incidence of a positive reaction was 1.1%
(1 of 90 samples), which was comparable with
that observed with the present Bank Sera.
It seems encouraging with respect to the
specificity of the reaction that no positive




B 6244 1 A 1 H M. Kamada et al. (63) 63

reactions were obtained with sera from males
of different categories. Furthermore, the re-
sults in tests of 30 paired sera showed no dis-
crepancies with those on the respective sera
separatly.

Considering the principle of the present
method, the sera giving a positive PHAR
should be tested for the presence of anti-zona
autoantibodies by IF test with human zonae.
According to our studies®, four of eight serum
samples from infertile women gave a positive
IF reaction with human zonae, indicating some
discrepancy between the PHAR and IF test
on human zonae. However, recently we found
that sperm penetration across the human zona
in vitro was blocked or suppressed by expo-
sure of matured human ova to sera giving a
positive IF reaction on human zonae. The
blocking effects of these human autoantibodies
on fertilization may be caused by their bin-
ding to the human zona proper antigen (s),
which presumably constitutes or is related to
sperm receptor sites of the human zona surf-
ace”. None of the five PHAR-positive serum
samples (three from infertile women and two
from control subjects) gave a positive IF re-
action on human zonae in the present study.

Although false-positive reactions may be
inevitable in the PHAR, another possibility
is that the antibodies to human zona proper
antigen (S) are destroyed or denatured during
storage, because their titer in the circulation
is quite low.
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Mg o #EIZSME TiE J. Seguy und H. Simmonet

TEANE, R

TEHBOTEY L MY v iEFHzMT 5
BAEWORR (7 7 R)

O ARBBOZE#(+ X/ RK)

O HBEAIR

O - ¥ n (L

O YBlEDREEZAL (FEE)

O - #a%s

O

O

+ JLF R
(ONFP) (- 0 BIERIR)

(1933) W AFTOTWNWB A, BARTIETROM HHHY D
FeFK (1935, 1936) VEPITHATH D). [HEIR LW
ICEEREWIOHIEY: (T L7E38) J& NFP & IVF o
W O B HEY, Bk, BRSNS FEE, FHE
SWTHIEELET 5 LRI20mM 12k 5. HIb NFP (2
RTEBEIER S E DL bWoIEEEY BIE%e), 2%
D725 _EHIA LEWEHE BE RN LIV EY
et GEE) 28270089 LEbIunhiks
5. ZLTZDORDOREOFEZBEEEYE (Symp-
thothermal Method) L &hTwW%. KL, FHizz
NETEEICR S, Zhicsk UTERAASZRICR T IR ERER
SRR RE 2 5 i % IV CTHISE S 72 G HESR o B SIS
S FEERD TS,

£ %

Natural Family Planning &9 SZENEMOMEE
SHTRICD S X S22 niE, BEXIERDZ LT
»5. FEFoO—ANFLLEEICE ) RRECET 285
BPRELTEON, ok BELE BHIERIC
BROX D BREFEVRDHD. OAX /7 RITRT 5 ARED
NEMOFIH OREBIMEP LB OERRERIC L > TRk
HERHERS hie KB, v 7 v -2, Lyvy
—110 - Ly Y 7y —ic AT, 180 A D 3542)FH
To— VR TL00ME NFEICH LO. T RBBRTH oo &



70 (70 ) Natural Family Planning (NFP) o % fli i (RS A C@a3) M OB® B RESE 32 % 1 2

WH. EHIZZOHOME T H3B0A, 12,323FH T4,
FTROBEILL0.TORMETH DI LDRTNE. @
%%ﬁ&i%%ﬁz*bé%&f@&mm %5%%%
T2 HELESFETH S L v o AT
FENhE (ZAA<L®) kI DELC OT%%‘WJ
IR AR BET 5 FEAUREhiz. HIT cancel,
averaging SEDREADEA SN, @RI T,
FIHE D 2w ICHEE B TBIET 2 L vwHIEXH
>%L<$Aén,ﬂ%®%uﬁﬁwﬁﬁégﬁ%_
T ahENERshz. (Billing %). %7 Flynn
Lynch'® (19764F) 4iC X > TAEDIEARTH BRI D
ke LH v—7 LoBFEPHrcEh, Zhick>
TEZIRHPHIES: & LT ORRE ORI 2 2 5N S
Hiz. @Davajan,'® Odeblad!? %2 X > THEHE DM
B, BTEAO A =X LBHLMCEhE. OH
FERTOFLFE OERCYEIME (PR b EZE A PRIR R
THHI LR, ThoOME L ERRAE, FRMIR &2
FEICEET 5 Z L)Y, KR, KBV e H—10, o~
VYL, Ta e WEIZIVHLMIESh, *
OFER, ZHh O OFEPZRYHED /2, MHEICHHE
MR LES X o icholk GHMROMAIE 7 =—Y
vz X %). M, Hartman®® 3% O3 HE THEINE O #E
FEFTFHOTNWBD, FD HIZE Sorel, Tschirdewahn,
Ando, Vollman &4 N0 40 # R & 5. Hilger® X
PRI RO RI1T41.3% L E LTV 523, ZOE
BTkka D %FLIFEI D missing FRWi HAOHE
(6.9%+34.4%=41.3%) 2% L. W, PIlick s
R H R o R, foRKIC X 5 FIERE & DRF b
HHOT, RMNFOHE] 6%~T7%%, FEHEOW
HLRZOPEYUTHSH. ZhICKL, LEDEER
B, PEAER50%E LOTEXIBRNVEELS.
®E% 1z Symptho-thermal Method (AR
LW TFHEPERENTZLELTHS.

S

&

1. SRR L NSO HE MR EfET 5 2 &
3, BHE, RERRE, EOEAOREEE EICLMET
b5, £, ZOFEEAVTREHBEITHRL X S &
FT2EOEIIDRL B,

2. BRL, ZHHOFHEICHT 8L coFIHE
MK, SHBOBEPBETHDS. TORMEHRGEL
LT, i. #KBRiconwTid ENc—ERx Bokz Lo
bBEVVRLRVDOT, BILZONALIEL {HEFES
T, il EREFETAORREIZVOT, Zhiik

RS X RTREFANR LT LI EE T 5.
iii. FERHEICOVWTIZZE DRI RV, ZORKEOTT

FEZEEACTHBER DR RV T, TikkE] Ln
ILDODFEHETBZ L L, FOEBAERIZOVTH
BHICEREIT 2T <. iv. SLEDOEIERER R
DTS, Z O8GRIk L OPEHIZ X > THREATOR
EWoFHE—EEERLDIZLES Z L2H2 5. V.
PR ZIE S VEEDDHIT 6 % LD, BEDL
DENNNITN.3%ICLREDT, ZDLIBBEEODH
5L, TOEBHBHRIZOVWTIRES 3.
NFTHZLItXEHT, NFP F45%EICERL, &
HichAshBEs Lz s

B K S AR AR A% o B R B & VRS .
(RmXOEE X 30 M HART Y SR — HE,
1985, 11-12RTHRF L7.)
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4) #ii 7%, fib : Natural Family Planning
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The present state of utilization of
NFP techniques (Fertility
Awareness Methods)
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and Tatsuro saito
Ohtawara Redcross Hospital
Kenichi Shimizu, Kazuaki saito,
Takashi Nozawa and Yoshifumi Suda
Nerimasogd Hospital

As methods for self-detection of ovulation and
the fertile period, cervical mucous method, reco-

A - k-

< AR - BPE - PRHE

(7L )y 9l

gnizing of the ovulation pain, and premenstrual
swelling of the breasts have been cited. The
basal body temperature method and Ogino’s me-
thod are also those which can be performed
by the women themselves. The rate of utiliza-
tion of these methods was examined in 408
womem.

1) Ogino’s method: Among the 408 subje-
cts, 79% had heard of the method, 15% had
known nothing about it, and 7 % gave no an-
Only a few of those who performed it,
however, were doing it correctly. 2) The basal
body temperature method: 58% had used this
method, whereas 40% had never done it. 2%
made no entry. Few of the women were pe-
rforming this measurement continuously. 3)
Check for cervical mucous: As many as 61%
of the subjects gave no answer, implying little
interest in this method. When these subjects
were excluded, 65% were aware of changes in

swer.

the vulvar region, especially a feeling of mo-
istness. 4) Premenstrual swelling of the breasts:
Such swelling was present in 47% and absent
in 46%, with no entry in 7%. 5) Ovulation
pain: Such pain was present in 37% and absent
in 52%, with no entry in 11%. Of the former
37%, 6% had distinct pain. 6) NFP:27% wa-
nted to employ NFP, 8% did not, and 46%
had not decided, 19% gave no answer. The aff-
rmative answers were much more numerous than
the negative ones.

(ZAF : WHFn614E 4 H22H
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The Efficiency of AIH (Artificial Insemination of Husband’s Semen)

on the Patients of the Oligosospermia

EHMRARE, ERAR

BoOR

—- K

Kazuo NAKATANI

Department of Obstetrics and Gynecology, Kamaishi City Hospital, Kamaishi, Iwate

RAE K F B2 R 2 AR 8 R
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=

Hiroshi HOSHIAI

Department of Obstetrics and Gynecology, Tohoku University School of Medicine, Sendai

ROWTREVF350x10%ml BT TH Y, ECREOREEROAT, AIH OBE L&z b2
DRI I T D80 L HEHRATR & OB % retrospective 12HRE L7-.
L 21B2ERL, 74 (A BE) 25 AIH 12XV, ol (B #) i3 AIH 2 {Fbhar-or/@HicH

IR L7, 1161 (C B BTEDEFRKIBL TV A.

2. ZHCRA LN AIH EEUCIZEIZEL, AIH HEFICRIT 2 AIH BEEIES 6 Bl Cho1
3. A, B BRHICHEEN D, W 382 b AROBIRICE I ENr T,
4. A FBHTBIT S ATH IR & IERREhER ORI R & i % L, B TILE 2RI 0 55 255 WM A

HY, EEHRIRTECEEICE .

5. 20x10%ml PIFOFHC AIH jRINFNIEEL S22, 10X 109/ml BLF OB WT b HAREERNIEE

EL.

6. 30x10%ml DL LR T BRIEIEFH % <, 40X 108/ml DL 0BT SR L7z,
7. HEOEFIOWH T, WT@MIEICET S AIH OF AME#ET 5 2 LiEHikaror.

(Jap. J. Fert. Ster., 32(1), 72-79, 1987)

# E

BITE, BHEMOTERT, L I HBES Ok
Bt RO RE 126+ 5 R9EFE L LT homologous arti-
ficial insemination (AIH) o i >W T3S L
LAHEO—FE ATV, ZOHE & LT E ORE
Bl BRIEIR O BEE L RIREME AT L TR Y, EfTs
DREBERENAL TWB Z L 3% L, HRD R %
AIH 12X 2 b0 LWELBRVWC &, RPGEF TOR
% drop-out fif, F—EANIZEWTLFET S
FHEFT R OZEE), S0 L OEBOMER, HFERIC L 558

W&, FHOMEAR Y variable ZREFBRKEI VWD L, &
DICHRADHENT ATH (2 & 74 AU IE IR R EE & 7
LBl L LT ERIERT 2HETH Y, HRFTRA
WHICET 5 AIH ofF Atk E F8INICiHET 5 2 21
BFLLESTEAR.

SEFGERDZ, NEEZEFLLTYBL2Z2L, BER
Lol AIH B0 L Shizs2flic>nT
M LT, SURWBEEZMZ THET 5.

P

SHIZ19804E 1 1 H A 51983412 31 HIE D 4 4E[




mf 624 1 A 1 R RA - BEE (73) 73
# 1 HFHUE (<5X108ml) icxt+ 2 AIH HEfT 46
Group % P24 BEREHR(A)
(A) AIH #& # 7 29.28+2.66 37.71+22.33
(B) B % #& & # 14 26.35+3.58 33.79+25.33
(C) R & # % 4 11 28.21+2.00 46.67+26.65

No significant difference among 3 groups

£ 2 HTBE (<GX109ml) wxt+ 2 AIH HEAT #1450 B igs R

Group I B T, SEBF (%)

(A) AIH & I 7 28 30.23+ 8.27 44.70+12.83

(B) B R & % # 14 7l 32.26+11.68 44.06+15.32

(C) R & #k %t # 11 50 14.05+ 8.62 38.46+16.30
(P <0.003)* (n.s)*

* Group (C) versus group (A) and (B)

YRR REEZEF L LTHIZL, BHARE L 2
N, AIH OIS E Shicflo d b, ToBORREE MY
B2 TH 5. NI REECH T 5 — L F—
ViRE, T7bb BBT iHk, FEIMEER (—Hichp
WRAME), MW PRL, FSH, LH JlER £ 2170,
LA DO AIER F 2 RS LT, BFE TIIAER oA 45Kk
ICHEREEE R AT L T 503, URHIEARH#IiTchHY, =
D320 2 Bl KD ERESEE T TR Y IER L 2kish
Tns.

FRRR D DRD RO RIRE RS C, WHETHT
HBICTEHRILL, EXRZhEREEICHESLT AIH 2175
BRE Lo Tna2s, BEDSEARUREZ ORI
Ko, HEEE, BE» L OMWBEITERE A &1k
#wEh, 1 ~2FME2ET L0 LB bh, FFES
ROMRITZENR Y OFEEESTILOLEE X b
5. —J7, BTBAMEDERICL—EDRMRIR V. ]
oV 3 HANOBEERFHEEL 5 X100ml DIk, B
RO TEIELZ20x109ml ITFELTRY, UM
I2520x108/ml LF &R FAME L 32 1 O0% 023,
Whitelaw? [60x 108/ml LAF, Moghissi 5#, Dixon
HO1E50X10%/ml LT &#x& L LTRY, HBEFickn
THEAFERZEDLE®RLH Y, 50x10¢ml ATz
Watoxtg L L1z, PCT (Postcoital test) 12 L T,
PCT JEATRIOMEIRGI L B Y, EI@EORTEIHT
TEERIENIE T OFEL RO/ WA, £
FE R ICfA OB THZEARREDSE AL S Y, R/ PCT
B AT LI 72013326 P 1351 T b o 72,

AIH F1E#c 1EEFEE L, PEIIA oF #l i
BBT % —>, ZERMER, Hi-Estrotec 12X %R

bz e # o odER, Hi-Gonavis (2L % LH-sur-
ge O[RE, BEEMIEEICX IR OFHEIR SIck
DERAMICITY, AIH %A L2004 BIZICHEEM
21T L1234, good-timing Td 27z & retrospective
Kl L Tn5. ATH i 3 BRI OERE#I» Tw
Bh%, MEATHROMIC OV TEHBERIZ L Thi .

ATH OFFITYF Tl Whole ejaculate # FEHEE
W, EERNICZERZEN0.5ml, KOBEMNEICDRE
&, BVE AIH OEICHREICEILTHWS. QRBEA
#“I0FHEBEMERIZETVS.

w R

1. 3262145 (65.6%) ITHEHRDSRSE L2y, Z D
9% AIH X VFRLZD D (A &) 74 (21.9
%) THY, AIH {Tbihr-okEHic BRICERL
7o (B Bf) 23144 (43.8%) Th-olz. 7Y D114
(C B BIAFENEERBLTWS. 1, ZD3HEDOH]
PR OEREONBEONEHMIIETEEZE T &1 o
i

2. WRELCIHEAIL LT AIH JifT 0B ICksiihi &
fT2TVBR, TNICREDHDOHE ORERE M 14
BT, A Bui2sE, B #H71E, C BHIS0EITH
ofc. A, B WHMICITRETRE, EHEL L ICETE
ofe. L LCHOBTERET A, BAHL VAR
&< (P<0.003), FEHICHIRWEA A Sz

3. FECRAL LN AIH EEICITEEEITLEL,
AIH REThfliz£T 6 BEZE Thoz. HREIREEL4
iz E18EID AIH THEET, 0% 4 ER0E
TRPIR IR L7 1 48], JUN6EID ATH #% o E#icE



74 (74) @ ECHT s REFMALER AID) ol kit s8Rt BRESE 32% 1 2
# 3 ##o AIH m¥%, FEERKE OB
N AIH [13% P Wiz~LMP(H) P s ~LMP(H) P
Group 1%
(> ~5%) value (Fer~%%) value (Feb~4) value
(A) 7 3.28+1.88 13.43+11.22 51.14+26.33
(1~6) n.s.* (3~33) n.s.* ( ~88) n.s.* ©
(B) 14 4.93+5.56 15.21+18.01 49.00+37.18
(0~18) (1~73) ( ~142)
%10.76+ 8.52 #41.85+27.30 |
(1~30) ( ~98)
(C) 11 4.82+4.72 n.s** | >58.33+14.11  0.003** | >97.50+22.35  0.003**
(0~18) (29~72) (0~139)
* Group A versus group B
** Group C versus group A and B
* Wl ~LMP (737 ), fE#HE~LMP (1424 A) o 1z B84
# 4 ATH @IEG (AR) 233 253, FERBIEE OB ikbR
AIH mAEEK bR a3 p value JEgh R p value
A 7 30.57+12.12 51.14+ 8.89
¥R P O 16 23.40+11.10 n.s. 31.99--12.65 0.003
IR L7 LBIOF 2 B3 F £ TS, fll o 124 # 5 AIH 15
(85.7%) (X10EIH > AIH #Hiif7T4 % LA o H SAIENRE " (ﬁ%ﬁ% EEE (%) % AIH [
#ITHY, A, B WEHCHIAT S e ATH BRI =
DT R JERRTHE  pRTheE JEmkzhe: E
4. FHEBHCB T 2020 b A REOFTE A i #l  (&2FH+ESD) (&FHESD) H [Ek
T3 L, ABETIIREIIVH, BEETIHHFIO 44 1 39 6.50 43 15.38 4 3
M DMETEFEIR 2T 2730 A OBl 2k < L 55307 A (21.25+14.91) (22.50+11.88)
X e i g 4 2 38 19.00 52 51.15 3 3
THY, MR LEIN O, SR D (25.33+14.00) (44.00+ 8.64)
I AFBZOWMIE, ABETRIRESSYH, BETER 3 10 26.00 50 48.10 7 B
DR 142 5 A OBIE R LRESN ATHY, (24.00% 7.23) (46.14+ 7.19)

- 45 v 7 1 4 28 24.67 41 42.17 5 4
REm @iﬁﬁfﬁ““? 2k, CHETRWIAL A, B (25.50+ 4.15) (34.40+23.94)
BHofilzaEIc#HBLTYS (P<0.003). 5 17 40.75 64 66.80 6 5

5. AMHCRIT D ATH pkahis & IERREhRE DR HEHT R (34.50+14.58) (57.33+23.07)
BARE T 5 &, FTIRERI R B0 25 b 6 35 & - 2 1

Y, EENRIIRIIRICEZICE o (P<0.003). A
O 7 HIH 2 FLARIERE L R ICfT o7 ATH TR
LTWa7ed, FERHIRORERREIELS, Hroflic
SWC BRI D 5 FlD A Tho. 5HH, BT
WEE, JEBE L &4 3Flic VT, AIH pRZhi ot
RIER SR 0P R % LRI, AN 2 R
Z LidHsk o,

6. KT ORREER 5 BRI T, MR %
Tt L OBEER R L. (D EBEIRFIEEE10X
108/ml %28EL LT, ZALUTOHTIIAERICE,IoR
(P<0.003). (2) £&f&L L TOMEERIF20X10¢m]l LL

64 *
(34.00+ 1.00) (64.50+ 0.50)

7 47 i 44 = 1 1
(47.00+ 0.00) (44.00% 0.00)

* Mmoo ATH Tiig

To1FHh 34 (27.3%) &, ThU Eogizksirs2l
FIH1861] (85.7%) DRICiZzERH D (P<0.05, 2=
4.41, 1df), FEFEEOIERESZ 20X 108ml LLF L+ 5
T EOFEEEIR L. —FF, 40%x108/ml PAEo 64
BETHEIELZ. (3) HREREFIZOWTHLS L, 30X
108/ml LI EOFETO 14 1106 (71.4%) 13, zhiL
T OB TOIBH 4 4(22.2%) IC LR THEITHE o7




fEfn 62 4 1 A 1 H hR
%6 HTBYEORE LIRS

WTRE 4 EHE  Growp  JEEE

(x109ml) % (%) A B C (BRERH)
10> 6 2.31+ 2.00*0 2 4 .33.3(33.3)
20~10 5 39.07£25.33 0 1x 4 20.0(20.0)
30~20 7 41.83+13.82 4 1x 2 71.4(14.3)
40~30 8 52.22+ 8.00 2 5 1 87.5(62.5)
50~40 6 51.98+12.25 1 5 0 100.0(83.3)
* P<0.003 » P<0.05(22=4.41, 1 df)

* P<0.05(12=4.43, 1 df)
(P<0.05, »2=4.43, 1df). (4) AIH i X 38487 41
F2T20X108/ml U EDEIZBWTThok. H9H1
BEF DB EHICHRERCX Y LIR2H2. B BT

N (76) 7

2%, 34 (7.3%) O HREEFE DY, & 5I1210X108/
ml BUF® 6 flicisnTd 24 (33.3%) o HRMIED
Hotz. (6) AIH IR B REIERE LRS00
FE T ILEE20 X 106~30 % 108/m]l DHFICB W T DL TH
“27c.

5 =

19504F, Whitelaw? (345 T-HEE20X 108/ml LLF 032
#i 1 flic ATH OfZhE#REL TWEH, Thr bk
304E % T D Corson B3 D[R] L £ 20X 108/ml LLTF D4
2B T 5256FF 24, vk Dixon 5% 050X108/ml
PIFoflick i 248F1% 2 o shoids & 2 % &
&, Zofllo ATH o Eoffx sfIETRICE 5
b, BFROEICRIT BEEIC, EniEh vk

JEEE20X 10%/ml DLF 011l ATH RRIhfFlizeEs o7z DRLATWARWNWZ L& ;RLTW5. Barwin®, Dia-
% 7 Review of All pregnancies in relation to sperm density and used procedures
Upper
Authors Year level AlIH TOtall Procedures
(X105/ml) Preg: couple
Russel (8) 1960 10 2 34 Whole. Intracervical or cervical spary.
Amelar(11) 1965 10 1 21 Split. Intrauterine ?
Barwin (6) 1974 10 3 8 Stored.* Intrauterine.
Diamond(7) 1983 10 2 4 Split. Home use of cervical cap.
Whitelaw (2) 1950 20 1 32 Whole. Cervical cap.
Payne(13) 1954 20 0 159 Split. Cervical cap or spray.
Amelar(11) 1965 20 3 35 Split. Intrauterine ?
Barwin (6) 1974 20 11 20 Stored*. Intrauterine.
Steiman (14) 1977 20 4 12 Split. Intracervical.
Glass(10) 1979 20 0 16 Treated.** Intrauterine.
Corson(5) 1981 20 2 25 Whole or treated.*** Intracervical or intrau-
terine.
Diamond(7) 1983 20 10 18 Split. Home eus of cervical cap.
Nunley (12) 1978 22 4 17 Whole or split. Intracervical or intrauterine.
Whitelaw (2) 1950 40 5 32 Whole. Cervical cap.
Kaskarelis(15) 1959 40 44 Whole. Intruterine.
Farris(16) 1960 40 13 100 Split. Intrauterine.
Perez-Pelaez (17) 1965 40 10 38 Split. Intracervical or intrauterine.
Steiman (14) 1977 40 4 17 Split. Intracervical.
Dixon(4) 1976 50 2 48 Whole or split. Intracervical or in combina-
tion with cervical cap
Whitelaw (2) 1950 60 14 32 Whole. Cervical cap.
oA 1985 10 0 6 Whole. Intrauterine and intracervical.
20 0 11
40 6 26
Whole: Whole ejaculate. Split: Split ejaculate. ** Frozen. ** Separation on columns of liquid

albumin. *** Tyrode’s solution.
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# 8 Number of spontaneous pregnancy (NIH) occurred during or after failure of AIH therapy

Pregnancy
Authors(Year) Indications s Comments
AIH NIH
Russel (1976)® 10X 108/ml1> 2/34 — 8/32* *Failure cases of AIH.
van Zyl(1975)® 10X 108/ml> sam e 14/27 *No treatment. o
Glass(1979)1» 20x10%/ml> 0/16 — 4/16* *Failure cases of AIH.
Corson (1981)% 20 X% 10¢/ml> 2/25 1/25
Dixon (1976)% 50X 108/m1> 1/48 7/48
Swyer (1961)2% several 20/114 10/114
Dixon (1976)% several 15/158 29/158
Moghissi (1977)® several*® 9/28 4/28 *50% of cases was below 50%10¢/ml in
density and 80% was below 50% in
motility.
Nunley (1978)12 several*® 23/158 — 20/135%* *dSevqral were fewer than 10X108/ml in
**Fe‘riig'e cases of AIH.
Pfeffer (1980)2» poor PCT 12/148* 1/178* *Cycles of 38 patients.
Corson (1981)% several 13/100 10/100
o 4+2(1985) 10X 108/ml> 0/6 2/6
20X 10¢/m1> 0/11 3/11
40X 106/ml1> 6/26 9/26

mond 57{E10X108/ml BUFOFIzZIWT, D823
BRIB0%ICET S AIH Iz #s LT3, —
77, Russel® {Z201% V10X 10%/ml LLF»326]> AIH
BEEIH 8 4, van Zyl 594274 Fh 144)i I SRIEIE S
FRSL U7 8B, %72 Glass 5191320%108/ml BLF D
1661H 4 Flic HRIEIRZ A TR Y, Wwihi AIH ok
DITRRR ST OBHEE L ORICH E W EMFED AT, T L
APEIC I ST AIHIZE B LV b BWRIIEETRL
TWBHD, WAcY,20x 108/ml BLF o114z AIH
2 X DRG0 72 2%, BHNTHARIC T IR L .
Russel® i3 ATH 2SEIROBE 2T i ILTEL, Bk
IZxhs 2 NAREREIXE T O quality 2% L3k
b, LLAMOMES bbT LR, Dixon B bE
FEEVDEBRMETL T W3 54, Mo FRn
ATH XY LEBEOF v L2050, EfioiTEz
Lix, AR BN LTHIIo TR BT, o5y
VAERWEMERRZLTHB LRRTWS. ¥/ Nun-
ley 512, Corson 5% AIH ARpkzhtt o HRIEIER]
DL EBUERNEFITHD L L, BUREFICE T3 HE
RITRROF S ZHMMAL TS, Glass 510 4 [F—{FEA
TOMBEOEFHOKRE &ML, £ OO
“EIRIBIE” 2EEET, A UEERZS T AIH f
LTWa L LTn5. Yifiicisnwed AIH )
REORETIREE (TR X 0 bW h v, EER
BEERCENOT:.

BUE, (oA 7o X, RETH, TR E, @
FIFHIB NI IOIRENZ X 2 B~ ORI AT IEREE
HBNERERTH B85-80 AIH O L LTEL &
BONTEY, i) ORMIEABRE ShTw
534668151418 Fi PCT REFEER L Uiy b
Mastroianni!® PIAME £&ICE W AIH RIIREZRLT
W55820,2L,22,29) U, SEikLizXkH Ve -
# AIH OFS LT 52 L3S FLLERZ—HKLT
Wiz, BB E R b ol LTwW A HEL Iz R
O BRIERORE Mz, #E T hflhiz drop-out =
DEEVEF LB,

Moghissi 53X 6 [H AIH TAREEE 2 REkohi &
LTHEY, Corson 5 Z1004]H5141%5 3 JH#I T drop-
out L7zc&ifi~, 4 [EMETHITIE28%, 6 EIHEITHI Tk
NUDEIIRTHoIL L, il L) 6 BOEEETT
DX ETIENMBETHE BTN B, F 7=
Nunley 524, FSLOEIRFIZET 6 EERVWIZR
Pt ThHol LB, Swyer L |ILAL L THI7.5
% DYEIRSR L 6 A TR E 2T i Tia51% e LA L
et LTwa. Pbkom<, REOHEICIZ6EO
WATEHHE LT 2BAPSE WA, MicS 2 AIH 2 X
BIEIRGE TR RE ORI, I BUEMMINIz v &
WY Z L EEEL TN 612,20 Wiy ATH R
D7 HI34ET 6 BIEYE, ¥#93.28+1.88 (1 ~6) AT
bote. LhL, 4o BEREEFD S 5 12 4] (85.7
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#% 9 Number of AIH pregnancy in the indication of poor PCT

Authors(Year) Total ATIH preg. Procedures
Mastroianni (1957)19 113 7
29 1 Treated (centrifuged). Intrauterine.
47 3 Whole.* Cervical cap.
31, 3 Whole. Vaginal canula.
Ulstein (1973)20 35 10 Whole. Intrauterine and intracervical with cervical cap.
Barwin (1974)® 18 13 Treated (refrigerated). Intrauterine.
White (1976)20 9 5 Whole. Intrauterine.
Russel (1976)® 10 2 Whole. Intracervical or cervical spray.
Kremer (1978)2% 22 7 Treated (Centrifuged and washed). Intrauterine.
Corson (1981)% 18 5 Treated(Tyrode’s solution). Intracervical or intrauterine.
Whole: Whole and untreated ejaculate.

# 10 The average number of AIH required for pregnancy

Inseminations
Authors(Year) Preg/Total Comment
Cycle Times

Swyer (1961)2% 6> 20/114 More than 50% of conceptions occurred by
6th inseminations.

Ulstein (1973) 20 3.4 10/35

Barwin (1974)% 4> 11/20 90% conceived within 4 months.

Dixon (1976)% S+l Ta? 15/158

Moghissi (1977)® 3.8 9/28

Steiman (1977) 14 3.8 4/12 52.9% by the fourth cycle and 76.4% by the
fifth cycle.

Nunley (1978) 12 4.1 14/53 13 cased by the third trial.

Corson (1981)% 3.38 13/100

42 (1985) 328 7/32 All cases by the 6th trial.

%) bE10EIHD AIH JETZOEETH Y, T DF
PERK, 4.93+5.56 (0 ~18) [Eik AIH JRIhEEL @
Mz Erorc. 2 ofER, AIH, HAWTREEORM
IR DI AR, RIS bR AROBIRMIC bR
A oheshoiz. —J, TEE Lo AIH EfTHI: 6
Hlcholz. LirL, T0H 544 (8~18) ENTHEK
HIRE, 241 (9 ~18RD IAREMGFITH Y, AIH
HIRFNE A D 7. RNEMkEREIC 31T 290120 D& A
BOMBPEEROZA I YV VARIEELTWSICY
b 67, AIH [E3i3FE4.82+4.72 (0 ~18) [A]
ThH Y, MR L OENPR LR X drop-out
ckdborELZONG. EMTEZENELTS AT
FEGERELLHIZ381F % drop-out ZR}E81.8% L7253, 6
WAEHELT S L, ZOYED drop-out H(i163.6%
Thot. FEEERNC B 2 TR 14.05+8.62/ml
X AIH fEERE030.23+8.27/ml <2 HRITIRIED32.26
+11.68/ml Iz HlE LT H2icfk < (P<0.003), Ja%

WA b OERM, RUEBEOWG ICFEL R, %
Wit AIH o%hEicxt3 25525, E\v drop-out O
BLnoTwa LiEfsh5.

WEFEEICHT 5 AIH FH L LTEE 0k
PHE SN TWDEY, ThENOFEOREITREICL
YWRABRY, BEOFHEMMICHSTEIENHEE R
LTiwiv. [Ff3 2R bRie OB R b 0
/5, split ejaculate, whole ejaculate, AL in-
trauterine, intracervical 7>5Hi722% cervical spray,
intravaginal placement. [R5 EL L DHER2H# S L
&, HAMZR L OWfERSER, S ATH 0EIT
TMERR LD LB, &b, FhboFELIVEDL
NOIREORFEL LELEIRREN 2 BREEX B2 5
L&, Dixon 593 AIH (3B FiEEE, EBIZROKT
R LRV ERRTWS X5, FEFEEL M
L5 BUREEICRIT 5 AIH OBRICOWTHRE
THEHEMERL TS LEbRS.
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The efficiency of AIH (Artificial
Insemination of Husband’s Semen)
on the patients of the

oligosospermia
Kazuo Nakatani and Hiroshi Hoshiai*

Department of Obstetrics and Gynecology,
Kamaishi City Hospital, Kamaishi, Iwate.

*Department of Obstetrics and Gynecology,
Tohoku University School of Medicine, Sendai.

The outcome of homologous artificial insemi-
nations (AIH) carried out on 32 oligospermic
couples was studied retrospectively. In them,
the average of serial sperm densities was below
50 million/m! and the female fertilities had pro-
ved to be not impaired.

1. As a whole, 21 couples conceived, 7 of
them (A group) by AIH and other 14 (B group)
spontaneously. Eleven cases (C group) still re-

& (79) 79

main infertile.

2. Difference among the number of AIH tried
in each group was not significant and all AIH-
pregnancies occurred by the 6th trial in A group.

3. There was also no significant difference
in the period from marriage to LMP or from
initial visit to LMP between A and B group.

4. Comparing sperm parameters of successful
and unsuccessful AIH in A group, there was no
particular trend in regard to sperm density and
motility rate.

5. Although every sperm density in A group
was above 20 million/ml, a larger number of
natural pregnancies rather than by means of
AIH was present when the density was above
30 million/ml.

6. Spontaneous pregnancies occurred even in
the range below 20 million/ml where no AIH-
pregnancy occurred in this study. We could
not define the usefullness of AIH in the therapy
of sterility caused by oligospermia.

(ZAF - BBFI614E 1 A 9 H)
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Effect of Long Term Metylcobalamin Therapy on
Idiopathic Male Infertility
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FHNRT REARI R R (2 - B EZEIR)

3P BT RIEHE D Methylcobalamin (2 % 2 EH 0GR+ WET 5.

SR T3 TH D, AT T 44E6 A TH S, HEEIT R RIEAM40X 109m] BLTF,
b B WIITEEREFR0% LT 2R LICERITH 5. $5RIT 1 H3000;y <, HIMix 648~ 9 H A4,
10~125 B34 4, 13~187 H 2334, 190 H~3008 AM3HITH 5. 73 34/ic Clomiphene citrate (25

mg/H) LOPAEZRAALE.

RS, BNOREUIHEEEICLY, EHL0, UEES.6%, BTREDLONFET.8%, HHFET
ROHBDUEO, RE, 66.7%, B0 Thol. BAEHET S LHZ33.3%, 1£66.7%, ELO0 THo/.
Clomiphene citrate * D THEZMAIZBIZ L. HIERIT6.7% Tholz. AKOEYHRE THFIBED
WERTE, WMLORWERZEDRp2k. BT ALEDEFIED V2 WEFE, Methylcobalamin (3H %7

FHILZEZBNS.

(Jap. J. Fert. Ster., 32(1), 80-86, 1987)

IxC®Ic

IS HITB N T, FFtE oS RERE o3 LT3
PIPEE R ATV, R R OSEE 2 4 0 L CIRIRIC RS+
DI & T 5

UL, R—03RE R LSk F ok, »
BOTFLLERBEEEL BVWONBIRTH 5. EEHEERE

o R D A ST Ae 0 BB BAERATE O (R
T, HESEAIOBRICEEN LS 2 RL 5.

T FHEN T WFRER D 72 7> T Methylcobalamin @[5
WREBER sShvTwd. FEMPREORIIR & % %
W, FEREGHI~4DATHESATVWEZ &3 %
v, 4fal, FA7zHiE, Methyleobalamin (25T £
BLERLIEFEERET 5.
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POE Ralyspr

SR LR ISR 2 523 L 722144 0 BT ANE B
ThB(FE1). FHII6E~25FH38mTH 5. T
HIRZ 144 7 A ~15FT, EHA4E6VATHS. E
1 LAER 9 1SRN ORER T, ZThE R

BT - #A (81) 81

T4, 94EERRET 5 bR R oS L OERICE
BRPOIERITHS. Z OMITIEERARH DR RN T
WIREEARRRER TH 5. AFDEREOKRE Ziz>NT,

B, ERE2ELEL. 21floFh Zh o, £l
37.6+3.8mm X 20.5+2.5mm, | Ti%38.4+3.5mm
X20.4+2.0mm TH5. ERTSmm P LoELEE

# 1 21BI o ERKRPT R

W R o HTBE
wpl e fmmm SEXEE (X109m)

ﬁ@éﬁf?qﬁ e & vE v

£ fl LA
4 M (e 8 ~ AR

gl FSH LH T
(F&w~ &%) (mIU/ml) (mIU/ml) (ng/ml)

o WA B B
4 34 3EINA §?§§i (31.51'1119.4)
7% 3%67A 22510 (55 “lae)
10 33 34 gi% @6Q~9®
11 28 2961 A giigg (8-8%84-2)
12 44 154 §8§§§ (45.%14%0.2)
13 32 44 3322 ié (23.(13E 46.4)
15 34 3F Dot (2.4~ 3.5)
17 32 1467 A ?éiﬁi (265?5?7.6)
18 37 14474 §$’§§i (148?g~444)
1 34 84 ﬁi% (192%29;?18.4)
2 31 2447 §i§}8 (17.%(1 8.6)
3 33 1497 A iéigg ( 51.22 16.8)
5 30 34T A i?§§8 ( 17.6i'7 5.4)
6 30 74 MxE ( LAe 6.5
8 40 64 %i% (161i 1.6)
9 42 94 %i? (nliS&Q
14 34 74 32?%3 ( 75;?:834.0)
16 30 3E6HA f;ﬁi?é’ ( 28.(25?:211.6)
i 2
19 22 1575 A %ig ( &ﬁ726>
20 26 44 gg;%(l) ( 8.5(i4 2.1)
21 32 9 4 ggiig ( 0.029—'010 )

(571642) 3.9 8.9  6.10
oey U 7.7 7.89
(78‘3?44) 3.4 9.2 6.4
(713320) 6 7.3 8.1
B 5 5.3 55 7.5
(60%151) 14 5.6 8.00
Hom 4 8.5 7.4  4.38
01y 9 9.4 7.9
(922318) 4.8 7.5  5.47
g g 3.9 4.6 &3 JHEOR
(752662) 10.8 8.6 5.3
(383f23) 13.3 7.4 6.3
(33@21) 13.7 157 4.2
[ G 0 12.1 7.2 4.91
(7933 % 14.3 124 9.72
1210y &8 72 Gar RARR
(35002 41 58 5.9
(68‘}936) 3.7 5.8  3.53
(433~4 " 3.5 7.6  6.35
omss) 4.6 3.4  8.78

( o 0 24.4 251  6.71
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W TRERIFS X OB0mm PATF ORERNE 1 b 2% <, B
BHROKESBERETHORL.

MR NVE AEERD L, SERETAEIC T VIER] 21 X
FSH 24.4mIU/ml, LH 25.1mIU/ml #7537 L, Zoffio
205l FSH 3.4~14.3, ¥#97.9+4.0mIU/ml, LH
3.4~15.7, Y157.7+2.6mIU/ml, Testosterone 3.53
~14.6, F156.43+1.62mlU/ml LIEHHHNTS 5.

FERAE 2 20 3 BIET L, ZoHRMEHIFEFIRE4L
X10¢/ml LAF, &2 W FIETIR0% LT &R L7
IEFTH D, RETFREEDNRITZ 525 L10X108ml LA
TOEEZRETFR T, 10x108/ml LL_F40X108/ml LA
FOZRETFRELION, 40X108ml LLE4fIThoTe. ¥
FIEBRONFITE 45 & 20% BLUF 54, 20~50% 12
fl, 50%LLE4FITHoI (F2).

555813 Methylcobalamin 1 H3000y #4373 T6
W HLUEESR Uiz, #50ME 25, 6~97 A1
1), 10~12H8 25445, 13~18% A A 341, 194 ALk
BRR30H AETHAIFITHS (£3).

FHHNE 3 BHTHT O TARIEEE DR T Methylco-
balamin DO#FE L U TORER CRIEER) 94,
Methylcobalamin #ER/ji2+ TlofhiF otk x 17
STWBHIEF (BER¥EREE) 91, Methylcobalamin (2
Clomiphene citrate (Clomid® 25mg/H)##fH L 72iE
Bl (PEHRE) 3HlLR>TNS.

FHEILREIC >V

Balt, IENBVIC X ) BR SN EECH S THRERD
ROUEEIT 2/ (F4). EFL L IBEHIETRE
2340 108/ml PA_EAs>TEEIE 7203 60 %A Ex R L7z
BAZVWY. EELE, EEIRTESL0%LL EERD,
HETREOHMERAICHLND X 5 ITEERIORE TR
FEDRSICHEDTEGE LA E WD . I FREED

# 2 HBH oK R

5 B

. RT3 p—
(Xloe/ml) E{F‘J%‘é{ ((2) EWJ&
>40 4 >50 4
40-10 10 50-20 12
10> 7 20> 5
* b 3 (Bl o g fE COHNE
# 3 Methylcobalamin o #4575 #
% 5 & 1 H 3000y (433)
ERCAE 6 7H~9 1A 114
1047 A~124 A 4
137 5 ~184 H 3
194 A ~304 A 2

F VL BT AT 4E © Methylcobalamin iz & 5 B#MIERRMIc>vwT BARESE 32 % 1 &

B OB X OTEEIE FROZOHEMOER b 3% 2.
ZLCAE, Blhe L.

PlEnE#EHE-T, BEAioRRfEL, #E5EHZOE
BRI o%IC B T 2 RERRE D 3EIA G 5 E0fEE &
D, FOHIAE L O EITWHE L7z

R f#

(1) KRIRFEEOTRFRKE (E5)

EFL Lz H s, B EFE LHR O
fo. FEBI OGRS TIREE1X8.8X 10%/m] TGEE TR
1332% L XD TARBTHORD, BE%3 7 AHOK
T 1326.2X 108/ml, 93%, 6 77 A H{328.8%10%/ml,
92% L HEHARYEEZ RO, BTREDHDYUELZRD
72 0iF 3 HldH Y, FEF120, $EFIE21.2X108/ml 23
137 H ©69.8%x10%/ml 12, SEFI151E, 7.3%x108/ml 7%
8 1 A » #h T10.6x108/ml Iz, JEFIL7IZ, 18.0X%
108/ml 239 # H o5 ©50.2X10¢/ml & A ikES
Friz. TEHRE RO ROWEFT e h DTz, RELS5 4
Thol. BALFIZAr27. RIGHBEOTEHLET9
I 4 44, 4% DENETH 7.

(2) BEVRIREE (R5)

EFERLFEHR R0t EuakE b =D 5
Nienol. BTRBEDRDOUE LIER X246 & &
A, REF 5 13 GATR TIREES. TX109/ml L EHH TR
BThHokh, 8HHOEEIZX V20X108/ml LN
LT &7, SEF 913, BEAMELS.8X10%/ml 2315 4 A
F1262.2x108/ml L BigifE L2y, 194 5 ofhs
1TV, 30.2x10%ml LEELTWS (K1), {SERET

F 4 BRIRENR oYE LT
EHAL « RET IREE4,00007 BLE C I BT 2:60% L. L.
% o IEBR T ER50% DL L TR T R EE o B0 B 8%

HEWiolFEEZRS L THE.
550 0 K T s E BHZOFKTRE
- 1,000 & (% %KE)
2,000% B E
. 2,0007 & (R%H)
2,0007 3,00077 1L
2,00077
) 4,00077 4
4,00077

WFREDZ ORI : [E] T ORFIRE o LE
THE.

EEE TR0 20 BB FR50% 0L E.
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# 5 21l OWRENR

15
JE - Bl IR % 5 H E "R
(H)

KR BB

4 10 EN

7 12 R K

10 9 N

11 7 % F

12 13 BTHREOLOUHE

13 8 ~ %

15 8 HEiTIRE 0 0UHE

17 9 KriREoLoRE HEKIVHABR

18 6 ~ % #E#SHPARB
BE TR B

1 15 ~ %

2 9 NS

3 24 R OE

5 8 HTHEOROHE

6 8 VNS

8 6 VNS

9 19 HTFREORDOWE

14 12 ~ %

16 16 ~ % #®%5%10% A H
o B #

19 12 BFBREOCHOUE

20 30 % &

21 7 N

RO LOENENI R DTz, REX THTho. BiL
B30T, BETRIEEE T ORI 9 Bivp 2 f122.2
UNOHFFHRTHOIZ.

RIRHEE L BEIRIREE L 2 b ¥ TR 25 L,
T 18 1 I5. 6%, H T-IREE D H D118 5
#127.8% T o7-.

DEXvREHEEZTI L, AFI6H (33.3%), &~
751265 (66.7%), AL O THo7(FK6).

(3) PrAMEoREAE (R5)

WEN LBlicH b, 2 OEFITEF20 TR ERTO
ST IRER136.4x 105 ml, {EEHETR 48 % T, 300 HD
BEEZITV, FETIEEE24.8X108/ml, JEBHETEE54% &
R TR LI (K 2). BTIREDOLOWEFN 1A
N, EFITERERI2.7X105m] L EDLDOTRETD
S, 128 A 05 T10.2X108/ml  £10005 &I
U7z, R TFREIGEVEFLEARE Cholk.

(4) HERIzoWT (F&T)

RIBPRRET 9 B 2 FIAMTIRICER I U, (EiRER1322.2
% ThHol-. BEIRPEEETIE 9 FTh LESEIRIC AT L,

(8) 83

60
E 50t
X a0
B0t
I 20+
10
5 36 9 1z 15 18 BYHK
1 Methylcobalamin & #i#% 5 f
BRI R OHB
AEFI 9 ¢ A28%. 9 AERINICRE 3 i A T AL RN &
=7z,
Mith, FWEFTROWENZ LT~
DHEFEFEE L.
Methylcobalaminiz X Y T B o &
DHRFELEBDI.
# 6 TRBEALBE
Methylcobalamin # 5-#f
oo : frEm
Kk BEiR = (Clomid®)
AL B
E ¥ 1k 0 0
% E 1 0 5.6% 1
T R 0
N 3 2 27.8% 1
EERTR
@thgiﬁjlﬂ 9 o 9
~ = b 4 66.6% 1L
& 1t 0 0 0
# () 9 9 3
e
; 30
2E
-
Y 55 9 12 15 18 20 24 21 30 BHAN
[ 2 Methylcobalamin & Clomiphene citrate
B FI B 42 54 05 1T R o #%
JEGI20 : 265%. WiTREPEOLD TRRALD

## 7 5 Clomiphene citrate & @ f)f
HAzRAai.
PROBEL L LN, BEOEMTH
5.
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7 ERR
R H OB M 2/9 22.2%
B w® % M 1/9 11.1%
at 3/18 16.7%

B FITE 0 S 408 ] 1 7
RGP OEEE TOH K
S5HA
9B AL K14
104 A

HIRSEIE11. 1% ThH ol BAT S L18fIF 341, 16.7
%OILHRR TH oz, Ao BRI FIIERIZES>T WY
AN

TR D 3 H & RN+ %

SEFILTIE 16 8 HOARIETHREE L. FETRELS.2
x108/ml, ¥ETFIEEIERIT% L RR Thole. hFIDIEY
WEICEVELRESL. Z20B1E4ATALSL2A
HAHBRARWEFERBE L. 2 ORFORT JE (3 18X
108/ml, ¥7EEIZR23% & NE T Methylcobalamin #
BAfR L7z, 546 # H HI250.2X10%ml, 7 # HHIC
57.8x108/ml LEBHIZHIANL, 9 » A BICERICHED)
L, HB2R2GL. BB TROUETALNLR >
yi
FERIL8IE, LRI TR 1359 X 108/ml & BT T,
TEEE TR 23% LARRThHo2. 67 AL L7223,
EREFROYGET R b e ol UL, #BE#%5
B HBICEIRICRSI L, REefH. FEL0HEIRE
Ths.

BEVRIRIEDIERIL61E 34 6 7 A ORNETHBE L7z, —
BEREZR LT3, FETiREE10.2X 108/ml, R TiHHHI=R
30% T, AN THI24ET 1 AEIEER TN, 4
R Uienote. AKIPAER:, FHEFIRE23.2X10%/ml, &
FIEEIRA0% ThoT. BEEHI0H AICIEREICKREIL,
1R G REGOBRG % ORERTROHB %K 3
2T Mo Z L <120 A LRE30x10%ml Bl Lo ¥+
JREE & 3R THIINBA &2 2 % 2%, HE 5 OHE TIEARE
Ll EEETRICOVWTHARELHELE.

(5 ElfERIz>WT

Methylcobalamin # 6 # ALl F, BifficidikiE24n
A, Clomiphene citrate & ®ffH Ti13304 H o E#
HhHETOT, 2, MooRIERZRED R ok

E %

T AIAE D 78 5 TIKARI O Wb 5 85 P
TEARERED 5 2 HIAE, FOEOSFED o#Fic i
81.6% LERIZHLNT VWS, ZHHNDEL L DIEFIAZE

H R M B ANEE o 12 Methylcobalamin X 2 B #iA &Iz 2w T

ARESRE 32 % 1 %

E

= 40} L

X -

w3 60 =

e { E

T 2 {10 E

10} 20
o 3 59 1z 1 BAX
@ 3 Methylcobalamin £ i #5151
FEPT R o

JEFIL6 : 305%. BEJAMEEE T Methylcobalamin
CEVRMTFRECKEFHME 2503 FE
FHOOHERMEIT LY RE & L E
TH5. #H5EHIOH A BICHERICKD)
L3,

PMREOR R LI 5. 96k, REHE L LTETIHAS
WHEE X VR L, R A LR TIVE, NOWERE
FHMBZVEHALTITY) 22— THEY. 1A
WIEAN>VWTIE, 4D L5 HCG-HMG Hik# ik
WT EOEFEEIRT 2 2 3FAORB TG shTn
LONBIRTHB.

Zefal, {#F L7z Methylcobalamin @ 5 ARIENE~ )it
& 7z o T, 19624F Sharp b 23 ZHETIE
HLTW: BHEmo B3 V-Be #25L-LZ
5, Bl L &b IR bWE L L o#dEs
5 Tdh 5. Methylcobalamin DEEFERIC>WTIZL,
R 59 1%, CHs-Bie 23RO 2 F )V HEBRIGICHE
5L, #Iv0&K»5> DNA ARICEEL, BEA
a5 L LTWaS. L, FEBE~0®
HlZoWTHMH s hTwiew. AR 69 RN V-
Bi: OIREZREL, HEHTHREO LAERE DL,
Z L TR TIRER L O FEBR O BEE L RIR D 5
iz kA5, Methylecobalamin 23EHiE X OFEIMESS
TLEELFRBHZELTWS LB TWS. B,
1L 58 (X Methylcobalamin D#¢H.Ri#% ¢ FSH, LH,
Testosterone (BB LNIeo7-Z & b FEREK
BHRAOEFEZM LizboTidad, HEE FBRAS
~MERALZZL D LHEELTWS.

Methylcobalamin @ JRFEREIZ AR HO 12 X % &
15007/ H % 3 7 A5 L, HTEROMML Iz DH379.5
%, BHRHiO 2 EOEMLIz 0h341.1%, ZLT
100X 108 RIGDOREFI T D 36 %A3ZFHREL EiIcEEmML Tw
%. WEEHROYWEE 25 L, BEAMESS %A Th o7
FEFID 5 H50.8% M Z N LOYE L LTS, Thd
DFERD G, FHREFROWIMCFE R R E 725 L]
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FLTWD, BiL571330007 H o 14 BLL E0#E- T
TFIREE DN 44 %, EENROWEN 3% H T &
%, EIBEIL 91315007/ H O 40 5 24 BELT, K
L OB RIER319.2% TH o7, FEFEI330.8%,
FEBER1134. 6% DERRE RSN T WD, BMERIC X V%
B, BEHIE, £ U CHERERRAR D20, HRRK
HE TS - LT LW, HTFIRE CEBRO
WELHFTEXAEATH B Z LA RIS T
%.
B, AIERFR OFHIE 3B 5% 3 ~ 4 1 A TIT
bhTky, BEEEEHlOREC>WToORE DR
W, FELY 13, AFIOI500¢/HE 6 4 H~120 A5

L, BTEETI2.1%, EHRIS.2%OFHERLHEL
TW5b. E#5133000;/H% 6 h HELE, HRE30h A
B, BT ROUER%5.6%, T IREE O L OUER
®21.8%ICHT VWS, BRAMET 2L, HEHIS3.4%,
AREEI66.6%, FALE 0 % Thole. DRWERTIES
25, BiiEEIc X ) — oS TREETTR, fFICET
WEOREVPYFTE L Z LTS, —HRE
Bploiric, #5550 ORI CERFTAOWEE
Zlo b ODHEGER ST X D Ra ICBRSRE L ED bR
R AT LIERABALRTWS. ZORFEHEICER
L, %EF oM EDRhol. RHEEZITIICH
70, HEORY, FEkEOCR, REMEOCLHIES
DEEVEETHS. EFLEbhaERLZETFICEY
TLRBBFTROEER R b5 Z EBHEINT
Y, Paulsen 5192 X% L¥HE 7 /ml~ 1 {&700077 /ml
OLTERALRATWS. Z0E, S bRRREOH, L
SRR S, BB SRR B EIETRL T
IBEAMBODRLHTIZLEEE L RVEL, &1
N LR WREED—>Th 5 Mann-Whitney D
U-Test TRETERAZTWS. F7z, 5FBIT Wilcoxon
DIERFREZ AV TR0 %2 BB L TR E R
HLTns.

Methylcoblamin L i) & OB L 7cpliE O @S xR
W Aevy, A7z 513 Methyleobalamin D¥EHE X UEI
Mg~ DEHELF L 4% T Clomiphene citrate D#
Bz p 24 K be ©rofiiErEREsE L RET
L rwEMEL, BTREOCSDHY TRER 3HICH
FA% R, ER20TIE, M20Xdic4 7 AHTHET
MR YU TIERR L L ICERRBERR LR, %
BENASH BB —TE DR R L, 300 A H 0BT,
BEEETTHS., L, HRIZESTHARY. &5
BioHRNLE EE FSH 4.6mIU/ml], LH 3.4mIU/ml,
T 8.78ng/ml T, #54%21% H Hix FSH 30.9mIU/ml,
LH 39.1mIU/ml, T 11.1ng/ml LHEFHZTF K brt’

A - Al - B

S/ i<y (8 ) 85

VORETHS. BHICEHERAZZED TWARY. EFI9T
LABE L7z & 91c, B0 FIZEEH2.7X10%/ml &
XbHTARBTHOED, HEHIOX108/m] LI EDOKE
FREIELNTYWS. FEHEITRORBHIC—EERAT
IWHERERID—D LEX TS,

RS % B 5 L3 H HIE33H P 4 4112%, KA 51373
FR176123% T 5. BBREFIZ18HIH 3 #116.7% TH >
7. BT, RIBEFOEIRRIT22.2% L, KRF D LR
EEOmWEEREZ R L.

=

1. FERTEREICEWT, 8BRS AEE 21 4]
IZ, Methylcobalamin 30007/ H % 6 # LA L3047 H £ T
O¥EEfTo. 7235 34k, Clomiphene citrate (25
mg/H) LOBAEToR.

2. TRIERGEE, %6 $133.3%, AZEE124166.7%,
BElbplie LThol. HIERRIII6.7% TH DI,

3. AEIOEHHEEIC X ) B0 TIRE oUE S HIE
TE, i oRTERAZEDT, BeRrEATD 561
LEbHhl-. %7 Clomiphene citrate & D THZ)
ERELTVS.

AHX OEE I HISE A AREFESERM L HRICT
%3 L7z, %7 Methylcobalamin * =— %1 K. K.
ko,

x ®
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Effect of long term methylcobalamin
therapy on idiopathic male

infertility

Teruaki Iwamoto, Akira Iwasaki,
Makoto Hirokawa, Kazuhiko Matsushita*
and Shigeo Asakura**

Department of Urology, Fujisawa City
Hospital

*Department of Patholgy, Fujisawa City
Hospital

**The Private Practice of Urology

We reported the effectiveness of Methylcoba-

HEFEAE B AL JE o Methyleobalamin iz & 3 5 #i8 #kigic o v

ATERE 32 % 1

lamin 3000y/day for 6 to 30 months in nineteen
infertile men with idiopathic ologozoospermia.
Clomiphene citrate (25mg/day) with this drug
was administered however to three patients with
severe oligozoospermia. The judgement of the
effectiveness was made by comparision median
sperm concentration and sperm motility of three
times semen analyses before the administration
with median of the latter half three to five times
data after the administration.

Judging by our criteria, both sperm concen-
tration and motility increased in 1 cases (5.6%),
only sperm concentration increased 5 cases (27.8
%) and 11 cases (66.7%) were unchanged. No
cases were aggravated. Accordingly, the effe-
ctiveness rate was as high as 33.3%. The pre-
gnacy was established in 16.7%.

By long term administration in Methylcobala-
min, improvement of sperm concentration is
expected and no patients had side effects. We
experienced beneficial effect in combination drug
treatment (Metylcobalamin and Clomiphen ci-
trate) was noted.

We believe Methylcobalamin is an effective
drug in infertile male with idiopathioc oligozoo-
spermia.

(AT - IEFI614E 2 H21H)

=

3
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Effects of a Combination Therapy of Kallikrein and Methylcobalamine
on Sperm Count and Its Motility in Men with Oligozoospermia

and | or Asthenozoospermia

A K E W ERR AR R E

%ok & W

Hod o s kI {0

Noriaki SAKURAGI Toshinobu TANAKA Mamoru OIKAWA

B A E — BB

— FE R&

Seiichiro FUJIMOTO  Kihyoe ICHINOE

Department of Obstetrics and Gynecology Hokkaido University

School of Medicine Sapporo, Japan

ZREST (N=16) 12
BTN TIREE, BT ESHROEEE,

Kallikrein (120KU/H) 7% 58T Vitamin Bz OBFFBEEEZRET L. K
FhFh32.5x108ml, 35.8% Tholc. TREHR

IR TRE, BT

SEENEE A7 2 49.7% 108/ml (P<0.05), 64.6% (P<0.01) LAFEICHINL. BRFlIc>WTHS L,

FEFIRE
BESRICOWTIE

12~4p AORATHEBMEICEL

55 AL EOREATEBEMET LT 2HEAIFED bl
, IRA#IMEIC X zﬁ%ﬁ 1 bRk,

(Jap. J. Fert. Ster., 32(1), 87-90, 1987)

# =

AEOE—FREE L LT, BHEUET 050 55E&
1330~40% LMEShTWaLY, BHERED FERLE L
TREREOEEREREI NT0%E E0 5 tashTn
39, BUE, BRUEZHEFEISTL OB TFRESETE
BROUED 212, hMG-hCG, clomiphene, Vita-

min E BX Vitamin Bz REMEFHEATNS
SEbhbii, iR OUE ﬁmcénrméﬂ
Kallikrein & Vitamin Bz 2@ L TIRASE,
TR DO FERIR I TR EREL, BHT
DMK 2 DO THRET 5.

NRE D VIZFHE

MR EFFRICIERNSIARES R Z2 Lok
D5 L, BEREC CTHRTRENKRT, b LT
SEBROE T 18D bW BTIEFR TH S, RIFFHIC
BOWTEHHORERERFE OV TIEBEETIC, K

RSB IOV TOARIEE L LTHRET L.

AE OB TR IEEE230x108/ml LLFT & 2
TEA I EEMRICERL, ThLORBEERALT
SHRETEE R BT T, FEFUSEENS 40X 109/ml~20X 106/
ml ZEREE, 20X 106~10X10¢/ml % FFEJEE, 10X 10%/ml
DT BESETEL L. BHEHRII0%L EEIE
2 50%LLT#IET, 50~60%%BEAME & Lic. KR
7 AROERBICHTHRICE VIRE Y v T ICEEEEE
R EE, 2EEELANERIE LT, Makler OFER
 FWCRTIEE, EIR TR GHEEEELL

#Y 74y (Kallikrein®, A =), BEHEAID
¥ # 3 v Biz (Methycobal®, =—¥%4) 01 HEEE
A ERLE (120KU), 68X L, 1~100AMGE
Ba.1n H) HARMS .

PIF ot > TR EHEL /2.

FETUEE ;B TIREEH 10X 108/ml KD b DiF 20
106/ml LI E~#II L7284, 10X10%ml BLED LT
11100 % 2L Loz B g EBRL Lic.
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FETESR B ERN50%LLT A 560% L ik
MUIBE TR L L.

B, BOLNT — & OFEFEREHT paired t-test
£ & bfroie.

-

164 DIEHRBHLATT OG- TFIREE 1T 1 X 105~ 100X 109/
ml, HEFRIIT.5~80% Th-o7z.

B TIREE OIRPRAIMEI232.5424.2 (Mean+SD) (X
108/ml) TH-ol. MEKEZIVEHLED LRED
Z16HIF 7 6 (43.7%) Tholo. FEEEHIE, 49.7+
29.7 (x10%ml) LH#E (P<0.05) AHINEBd-(F
1, [1). RAMM S TRECEFREARS L, 2~
4H AMORATREL2Y, 57 AU EORATIX

sperm count

(X 10%/me)
100
50
J
0-
before after
treatment treatment
L —p<0.05—

X 1 Kallikrein IR B0 12 35 15 2 857 14 52

# 1 Kallikrein IR AN (2 35 5 8 7 i
b I TIED) R

before after
treatment treatment
sperm count & ”
(X 10%/ml) 32.5£24.2 49.7+29.7
moti“ot/y) rate 35 84 17.7%%  64.6436.6%
/0
* x P<i0:05
**: P<0.01

R R i i 4 Kallikrein-Vitamin Bue ff i 0 B S8 12 v T

ARESE 32% 1 &

HOETT 2@ A28 bhie (K2). B TEshRicl
T HENRITL6HITI06F (62.5%) Thot-. EFENIO
35.8+17.7 (%) 2 bIRAHED64.6+26.6 (%) ~LF
B (P<0.01) ic#inl 7 (R1, K3). HFURELIT
#7200, —EMML EESICIRA L2 & IEBI=R R
PIBLnd X RBFERD AR Lo (M4).

z B

BFAEIEDRE & LT, FBMEILBRERSE,
=T K bow &M RARIS T, WREloE, BT
PEFRE, B X ORIER £ 2BV OR FIAESS
UL BUE, RFREUEZHTAEICH LT 763k anti-
estrogen % (clomiphene, tamoxifen), hMG-hCG,
ATP, androgen, £# I Bz B3XU't4% 3> E #
ENRVBRTELD, HRECOWT—ED RN Z
LALTWS LDy, FigHh~o Kallikerin D
me X 0 EBES LRSS 2 LR ShTRIskY, K
FRED KT EHRO ET1IRD N5 BFREE
IZ % LT #AIZ Kallikrein 2MEH SN DL 5iC 2o
7z, L L, ZOFEHo>WTLEoREICELTER
ETDLDLENLT D LDOICERLS PR T W 5.
Schills:®, Ishigami & Kamidono”, Homonnai® 3 X (%
Sato® 72 CIIHFETH B L L, —7F, Batterink et al.1?,
Combhaire et al.!V 2 P3SN TH D LBEL TV 5.

sperm count
(X10°%/me)

100+

before after
treatment ~ 1mo 5mo~

M 2 Kallikrein o R JA#IFH & 6T E L 0 B%

~4 mo
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motility rate
(%)
100
504
before after
treatment treatment
L—p<001—!

3 Kallikrein R AARI# I 35 2 FiESE

SEbUbNAEIEREHTE ORREXET 20T
o7z, Schill'™ 904 DR FMEZIE THEIT) L Kalli-
krein & placebo % Fiv 7= double-blind test ZfE{T L,
Kallikrein O FEEIZ 6T 5F%MEE 2L TnW5.
Kallikrein 29ERIEREZEE T2 A =X L L LT,
Kallikrein 7% kininogen 7> kinin # s ¥ 5 Z &
IZ XY MR OFE R TS 5, MU AL UM
WMTszaEzbhs. &6, M LH, PRL,
testosterone LN A~DOEELRESATE Y'Y, Zh
BARNE  OBEBBREEROBE TR L TV b b D
LEZNh%. LML, Kallikrein (2 fihozh bk
NEV LRV ORBEEX RV EOREV LD IS
BomEPENS. BEDEL L TEETFRERLT
IEBIROERRUE T SN 50, piEERE 75
BT % L OWERL NS,

£#EF TIC Schill 12k 2BREZHEFEDCTHRER T
Ca—LESHTAY.

¥, Kallikrein 2RAEE%. 3~ 67 AMDOIEH
2o THHERRED bR TIIE, tamoxifen 72 ED
HizareF L R E3~6 D HBIRBESES. T T
R otER A 5 i hMG-hCG 2] b #
2BELTNS.

Kallikrein 2MEZITHo7z L+ 545D H T, Batte-

B - B - B A -

(89) 89

motility rate
(%)

100

before after

treatment ~1mo ~4mo 5mo~

4 Kallikrein o IR F#IF & K FESIE L 0%k

rink et al.1?{Z Kallikrein RFIC X2 T bEFRMERD
WEPED LN WE R IR RS S 2HDOZH
FERBTEBELTVWS. Ziud Kallikerin ORFI#
THRICHEDHES % “Late Effect” 2k 2 b0 L13%E
ZI{WELTWS. BFEICBWTS 2H0ZHFE
BE (1 TIRE10X 10%/ml, EEHZ50%, fiio 1
B3R FIEEF 15X 108/ml, EBIR12.5%) A Kallikrein
FIRAL, RAKTHEREL2HH, 37 ARICHEE
DRAL LTz FENR % RYSL & B 72l 5 T ORI OMERIE AR
BA7= 73, Kallikrein IR OFSHEHRZE TIEEGEIRD &
N otz. Z OFEERSLICE LT Kallikrein 0B 72
LB B3BAED L ZARHTH 5.

LEOREEEN D, Kallikrein 23 e, EHRO
BEE LTI EAESR. Lo L, Kallikrein 23
IFHRRZ BN &S ® 2 DENICOWTIE, SHREEFIC X
HRENYELEbh S

x #
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Effects of a combination therapy of
Kallikrein and methylcoblamine on
sperm count and its motility in
men with oligozoospermia

and / or asthenozoospermia

Noriaki Sakuragi, Toshinobu Tanaka,
Mamoru QOikawa, Seiichiro Fujimoto

and Kihyoe Ichinoe

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

A combination therapy of Kallikrein and me-
thylcobalamine (Methycobal) was performed on
16 patients with oligozoospermia and/or asthe-
nozoospermia. Sperm count and sperm motility
before the therapy was 32.5%10%/ml, 35.8%,
respectively. Both the count (P<0.05) and the
motility (P<0.01) increased significantly 1-10
months (Mean; 4.1 months) after the treatme-
nt. In men, whose sperm quality and quantity
were improved after the treatment, sperm conce-
ntration tended to become highest after 2-4 mo-
nths’ administration of the drugs, and to decrease
to basal values in patients who took the medicines
for more than 5 months. However, sperm mo-
tility did not reduce even after a continuous longer
administration of the drugs in patients with
asthenozoospermia, whose sperm motility was
once improved after short period of use of them.

From these data, it was shown that a combi-
nation therapy of Kallikrein and Metycobal was
effective for patiens with oligozoospermia and/
or asthenozoospermia.
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Several familial cryptorchidisms have been re-
ported. We analyzed familial occurrence of 209
patients of cryptorchidism. In 209 patients, 13
patients had cryptorchidism in their relations:
siblings 3/124 (2.42%), fathers 2/209 (0.96%)
paternal uncles 4/405 (0.99%), maternal uncles
0/290 (0%), nephews 0/93 (0%), cousins 4/437
(0.92%). The data are coincident with multi-
factorial inheritance with 76% of heritability.
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INTRACELLULAR RECORDING AND STAINING OF
THE RAT SERTOLI CELL AND PHASIC
CHANGE IN ITS MEMBRANE POTENTIAL

Masanori YAMAMOTO, Koji MIYAKE and Hideo MITSUYA

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

Abstract: Micropuncture techniques developed for the study of renal physiology have
been adapted for investigation of the male reproductive tract. In an attempt to gain more
information about the cells of seminiferous tubules we have recorded intracellular potentials
in isolated tubules of rats and attempted to identify the impaled cell of the seminiferous
tubule histochemically employing a peroxidase-DAB (diaminobenzidine) staining method.
The mean value of the membrane potential was —30.49+7.41 mV (mean+S. E.)at 33°C.
The result of the intracellular staining indicated that the cell stained was a Sertoli cell.
Moreover, we observed phasic change in membrane potential during intracellular recording.
A possible connection between this change and the contractive activity of the tubule is

discussed.

(Jap. J. Fert. Ster., 32(1), 95-99, 1987)

Introduction

Intracellular staining are performed mainly
in the electrophysiological field, but to our
knowledge, such attempts in the male reprod-
uctive system have not been previously repo-
rted. Stretton and Kravitz (1968) reported
intracellular staining technique with procion
yellow. At present, this method is very pop-
ular in neurobiological field. But procion
vellow can not be observed by electron micro-
scope, whereas peroxidase-DAB (diaminobe-
nzidine) staining method is usefull in electron
microscopic identification of physiologically
identified cell. So it seems of interest to
determine histochemically the cell recorded
intracellularly. We show here the memb-
rane potentials recorded from rat Sertoli cells
and phasic change in intracellular potential.

Materials and Methods

All experiments were performed on semi-
niferous tubules taken from the testes of wistar
rats weighing between 100-450gm. After sa-
crifice a testis was removed and several tubu-
les were immediately transferred to Krebs

solution previously bubbled with 95% Oz and
5% CQO,. A single tubule was then tied to
the cork platform (4mm in diameter) by a
fine thread and placed in the tissue bath.
The temperature of the bath was controlled
to 33°C. Glass microelectrodes (tip diameter
about 1 micron ; resistance 50 to 150 megohm)
filled with 3M KClI solution containing perox-
idase (Img/ml) were used. They, held in a
micromanipulator, were inserted longitudin-
ally from above into the tubules under visual
control using a Nikon stereomicroscope (Ni-
ppon Kogaku K. K., Tokyo). They were
connected via a chlorided silver wire to the
input of a Model 707 Micro Probe System
(W-P Instruments, Inc, New Haven, CN) to
a pen recorder (Tokai Irika Co., Ltd., To-
kyo). The potential was noted, and the neg-
atively charged peroxidase was electrophore-
tically injected by passing a current of 500nA
1min. When less current was used the pero-
xidase did not come out of the pipette; if
the current was too intense the cell was dam-
aged and its response quickly lost. Figure 1
shows the intracellular membrane potential
of the cell and the injection of peroxidase.
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Fig. 1 Intracellular recording from the cell of
seminiferous tubule which is unchanged

both at the beginning and at the end of

injection of peroxidase.

Peroxidase was injected into 10 cells after
their electrical responses were recorded.
When phasic change in membrane potential
was observed a drop of oxytocin (20m-1.U./
ml) was installed to the side of the tubule.
For histochemical investigation, the tubule
was prefixed in 4°C, 0.15M cacodylate buffe-
red 3% glutaraldehyde solution (pH 7.2) for
30 minutes, rinsed in the 0.1M phosphate
buffer, incubated in DAB (diaminobenzidine)-
H;0; Tris-HCI buffer solution for 30 minutes
at room temperature and then postfixed in
4°C, 0.1M phosphate buffered 2% osmium
tetroxide (pH 7.2) for 45 minutes. The dou-
bly fixed tissue was dehydrated in a graded
ethanol series of ascending concentrations and
embedded in Epon 812. Thin continuous sec-
tions of 3 micron intervals were cut on a ultr-
amicrotome (Yamada and Shimizu 1976).

Results

The mean value of the membrane potenti-
als from cells of the seminiferous tubules of
rats was —30.49+7.41mV (mean=+S. E.). Ce-
lls with potentials of from —15 to —50mV
were found (Fig. 2). These potentials were
lower than those of excitable cells, such as
neural cells or muscular cells. Intracellular
staining using the peroxidase-DAB reaction
was successful only one time. Figure 3 shows
a cell stained brown. This cell is considered
to be a Sertoli cell because its cytoplasm ext-
ends between germinal cells, and because it
rests on the basement membrane of the semi-

Intracellular Staining and Change of Membrane Potential
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Fig. 2 Frequency distribution of intracellular
potentials in seminiferous tubules. The
figure represents 72 impalements made
in 15 tubules from the same number of
animals. The potentials were grouped in
intervals of 5 mV and plotted against
frequency, The mean and S.E. is—30.49
+7.41 mV.

niferous tubule (Fawcett and Burgos 1956).
We observed phasic change in membrane
potential during intracellular recording (Fig.
4A). This frequency was of the same order
as the contraction waves of seminiferous tub-
ule reported by others (Niemi and Kormano
1965). To confirm whether this phenomenon
is associated with contractions of seminiferous
tubule, a drop of oxytocin was installed to
the side of the tubule. The phasic change
occurred irregularly and frequently (Fig. 4B).

Discussion

Since the pioneering studies of Richards
(1920-1921) micropuncture and microanalytic
techniques have been utilized to study normal
renal function and renal pathophysiology.
Recently micropuncture techniques have been
adapted for investigation of the male repro-
ductive tract (Setchell et al. 1970; Levine
and Marsh 1971 ; Cuthbert and Wong 1975 ;
Howards et al. 1975; Wyker and Howards
1977). However, we are aware of only five
studies of electrophysiology about the semin-
iferous tubule (Setchell et al. 1970; Levine
and Marsh 1971 ; Cuthbert and Wong 1975;
Gladwell 1977 ; Setchell et al. 1978). Cuth-
bert and Wong (1975) reported the intracell-
ular potentials recorded from intratubular ce-



Bfme24¢E 1 A 1 A

M. Yamamoto et al.

m}

(97} 97

Fig. 3 Light microscopic appearance of the thin section of doubly fixed seminiferous
tubule. Arrow head indicates the cell stained brown. This successfully injec-
ted cell is considered to be a Sertoli cell.
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el

oxytocin
B
Phasic change in membrane potential of
a Sertoli cell and its response to oxytoc-
in. (A) : Phasic change induced possibly
by spontaneous contractions of seminife-

rous tubule. (B): The effect of adding
oxytocin.

lls. However, they do not determine the
nature of the impaled cell. In the rat the
cells of the boundary layer are so thin it is
unlikely that cells could be impaled consist-
ently. The seminiferous tubule contains la-
rge Sertoli cells which occupy most of surface
of the basement membrane, the rest being

occupied by spermatogonia. Although the
ultrastructural observation of the stained cells
should be required, the result of the intrace-
llular staining indicates the probability that
mainly Sertoli cells were impaled. The int-
erpretation of different intracellular potentials
recorded from seminiferous tubule is difficult
for the following reasons: (1) some impale-
ments may not be in Sertoli cells; (2) the
Sertoli cells are probably asymmetric ; that is,
the electrophysiologic properties of the serosal
and luminal surfaces may be different ; (3) the
absence of regular zonulae occludens at either
the luminal or serosal margins of the cells
may mean that considerable intercellular shu-
nting can occur; and (4) the presence of
adjacent
Sertoli cells may mean that recordings are
from a partial syncytium (Cuthbert and Wong
1975).

Phasic changes in intracellular potentials
and the increase of their frequency following
exposure to oxytocin are probably associated
with contractions of seminifeorus tubule. Us-
ing a light microscope, Niemi and Kormano
(1965) observed seminiferous tubules that had

junctional specializations between



98 (98)

been isolated in saline and maintained in a
constant temperature chamber. Contractions
were measured with a calibrated grid. Aside
from noting that contractions could be obs-
erved from the 10th postnatal week, these
investigators found that oxytocin (0.2m-1. U./
ml) stimulated contractility of the rat semi-
niferous tubules. Tonic contraction ensued
at a level of 20m-1. U./ml of oxytocin. Th-
erefore we consider it likely that contractions
of the muscle cell layer of seminiferous tub-
ular wall induced mechanical artifact on the
electrode tip located in Sertoli cell.

The lamina propria of seminifeorus tubules
from all mammals that have thus far been
studied, and from several nonmammalian sp-
ecies, contains cells that resemble smooth
muscle, namely myoid cells. Contractility
of these cells was first documented by Roosen
-Runge (1951), who employed cinematography
to record the motility of seminiferous tubules
of rats and dogs. Many subsequent reports
have dealt with the anatomy of these cells
without attempting to record contractile eve-
nts. Nevertheless, seminifeorus tubules isol-
ated from the rat and dog contract (Cler-
mont 1958) and Buhrley (1975) recently rep-
orted that such tissue isolated from rabbits,
hamsters, mice and ground squirrels was also
motile. We have, at present, no knowledge
of physiological evidence of peristaltic mov-
ements in seminiferous tubules. It would the-
refore seem reasonable on the basis of our
data to expect minute undulating motions of
the seminiferous tubules to exist and to be
partly responsible for transport of the non-
motile sperm from the seminiferous tubules
towards the efferent ducts leading to the epi-
didymis.
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EFFECTS OF CASTRATION AND TESTOSTERONE
ENANTATE REPLACEMENT THERAPY ON THE
GAMMA-GLUTAMYL TRANSPEPTIDASE (r-GTP)

ACTIVITY IN THE RAT EPIDIDYMIS

Teruo KOHDAIRA, Yuzo KINOSHITA and Minoru KONNO

Department of Urology, Yokohama City University School of Medicine

Abstract: The purpose of this experiment was to test the relationship between Gamma-
GTP activity in the epididymis and androgen replacement using 27 Wistar strain rats (300-
340 grams) in the following manner :

Eight cases of the 27 were used as intact control with no treatment, the other 19 were
anesthetized with ether and castrated. The castrated rats were divided into 4 groups and
three of those four groups were treated with testosterone enantate as an androgen replace-
ment. From the eleventh day after surgery 4 were given testosterone enantate injections
for three days, 5 cases were given testosterone enantate for 7 days, 4 cases were given testo-
sterone enantate for 14 days and the remaining six were left untreated. After the repla-
cement therapy the rats were sacrificed in order to remove the epididymis which was then
frozen in liquid nitrogen in order to examine them for biochemical and histochemical po
Gamma-GTP activity in the tissue. Generally, the results showed that after castration
there was a significant decrease in the weight of the the epididymis and a decrease in pro-
tein concentration as well as a decrease in Gamma-GTP activity. By androgen replace-
ment therapy, a significant increase was observed in the three groups listed above compared
with the untreated castrated control, but little difference was observed between those treated
for 7 days and 14 days. But all three groups did not reach the value of the intact control
group. The results indicated that androgen controls Gama-GTP in the epididymis. These
results also show that exogeneous androgen could not maintain normal function.

(Jap. J. Fert. Ster., 32(1), 100-104, 1987)

. know about it from many different physiolo-

Introduction cal
gical aspects.

The effects of castration and steroid repla-

cement on the various enzymes in the epidi-

dymis of rats ; betaglucuronidase, acid phosph-

atase, alkaline phosphatase, glucose-6-phosp-

The distribution of Gamma-GTP activity
is greatest in the kidneys and then the epidi-
dymis in rats (Goldbarg et al.¥, 1960). The
epididymis is also known to be androgen

dependent and also has high 5 Alpha-redu-
ctase activity (Kinoshita®, 1981). It has rec-
ently been observed that the epididymis not
only functions as a passage for sperm, but
also serves to absorb testicular fluids (Crabo?,
1965 ; Setchell et al.'?, 1969) and in the
maturation of sperm (Horan & Bedford?,
1972 ; Lubicz-Naurocki et al.!?, 1973). The
epididymis is an important organ in male
reproduction, therefore, it is necessary to

hate dehydrogenase, has already been repo-
rted. The enzymes in the epididymis are
not always controlled by androgen. (Rastogi
et al.'?, 1979). The effects of androgen on
gamma-GTP activity in the seminal vesicles
has been reported (DeLap et al.?, 1975), but
there appears to be no report on the effects
of androgen on gamma-GTP in relation to
the epididymis in our investigations.

The purpose of this article is to show whe-
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ther the gamma-GTP activity in the epidid-
ymis is controlled by androgen or not. For
that purpose the effects of castration and
androgen replacement therapy were examined
and evaluated biochemically and histochemi-
cally.

Materials and Methods

Gamma-N-L-glutamyl-Beta-naphthylamide
and fast garnet GBC (0-aminoazotoluene) we-
re purchased from Sigma Chem Co. (St. Lo-
uis, MO, USA). Glycylglycine and ‘“Mon-
otest a Gamma-GT new/neu” were obtained
from Nakarai Chem Co. (Kyoto, Japan) and
Boehringer-Mannheim (Mannheim, West Ge-
rmany), respectively. Other reagents were
of analytical grade.

Twenty-seven male rats (weight 300-340
gr) of the Wistar strain were used in the
experiment. Eight of the 27 were designa-
ted as normal intact control. Bilateral orchi-
ectomies were performed on the remaining
19 cases under ether anesthesia using a
scrotal approach. The wound then closed.
Six of the nineteen cases operated on were
left untreated and the thirteen remaining
cases were divided into three groups. The
treatment was begun on the eleventh day post
operative. Four of those treated cases were
given testosterone enantate for three days,
five cases for seven days, and the remaining

T. Kohdaira et al.
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four cases for 14 consecutive days. The inj-
ection of testosterone was given subcutaneo-
usly daily in the amount of 2.0mg/ml dissolv-
ed in sesame seed oil.

After the death of the rats by an overdose
of ether, each animal was weighed. The
epididmydes were quickly removed and deb-
reeded, weighed and frozen in liquid nitrogen
and stored for later use.

The enzymes of the epididyml tissue were
assayed as demonstrated by Szasz Method
(Szasz!®, 1974 ; Kohdaira”, 1986). Enzyme
activities were expressed in mIU/mg of pro-
tein.

Histochemical staining of Gamma-GTP was
carried out by means of the modified method
of Glenner (Glenner®, 1962; Kohdaira”,
1986). Proteins were determined, in the ho-
mogenate, by means of the method of Lowry
(Lowry et al.?, 1951). The results were ana-
lysed for significance by Student’s test (Fis-
her®, 1954). The value of P<0.05 was con-
sidered significant.

Results

Influence of Castration

After castration the weight of the epidi-
dymis had decreased (P<0.05) by about 1/3
of the weight of the intact control by the
eleventh day. Gamma-GTP activity had sig-
nificantly decreased (P<0.05) by about 1/8 of

Table 1 Effect of castration and androgen replacement therapy on the y-GTP

activity in the rat epididymis

Treatments zgieéic‘i;ilgist(g)f (Iralfz;fri?) (mIU/rryl:gGo’If‘F;)rotein)
Intact 630+53 9.1+0.7 395.8+64.5
Control (N=8) (N=38) (N=8)
Castrated 204+10* 6.2-+0.6% 50.7+10.9*%
untreated Control (N=6) (N=6) (N=6)
Androgen
replacement

3 days 302+10*F 8.8+0.9F 147..6+4..8*%T
(N=4) (N=4) (N=14)

7 32152547 6.9+0.4 2519451 .8*F
(N=5) (N=5) (N=5)

14 359+ 11*F 8.0+0.5T 229+14.3*F
(N=4) (N=4)

Value are mean + S.E.
Significantly different from intact control :
from castrated untreted control :

* P<0.05
T P<0.05

(N=4)




102 (102)

Fig. 1 Histochemical staining of 7-GTP in head
portion of the epididymis in normal
control rat group. Intensive precipitation
of red dye was found in luminal border
of glandular epithelium (arrows). Re-
duced from X100.

Fig. 2 Histochemical staining of y-GTP in head
portion of the epididymis, in castrated
untreated rat group. Weak staining of
7-GTP was found in the atrophied glan-
dular epithelium (arrows). Reduced from
% 100.

that of the intact control. Protein concentra-
tion had also decreased (Table 1). Histoch-
emically, it was shown that there was atrophy
and narrowing of the glandular spaces in the
epididymis, and localization by red staining
(the azocoupling reaction) expressed a mar-
ked decrease of Gamma-GTP activity (Fig.
1, 2).

Influence of Androgen Replacement The-
rapy

Testosterone enantate as a replacement for
androgen was administered to the castrated
rats from the eleventh post operative day.
The group treated for three days showed a
significant increase (P<0.05) Gamma-GTP
activity compared to the untreated castrated

Androgen Control of Rat Epididymis

ARESEE 32 4% 1 5

Fig. 3 Histochemical staining of y-GTP on the
head portion of the epididymis in the
androgen treated group. The same inten-
sive staining as normal control was found
in the luminal border of the epithelium
(arrows). Reduced from %100.

control group. But the value did not reach
the level of the normal intact control group.
The group treated for seven days showed a
recovery in the weight of the epididymis and
in Gamma-GTP activity of 1/2 of the value
of the normal intact control group. Compa-
red to the untreated group, they had a sign-
ificant increase. The group treated for four-
teen days showed almost the same levels as
those of the seven day group in the weight
of the epididymis and Gamma-GTP activity
(Table 1). Histochemically the glandular epi-
thelium recovered normally and red staining
(azocoupling reaction) showed almost normal
Gamma-GTP activity (Fig. 3).

Both the seven day and fourteen day groups
show a significant increase in the weight of
the epididymis and Gamma-GTP activity, co-
mpared with the untreated control group;
but they do not reach the level of the nor-
mal intact control, and also show no signifi-
cant difference when compared to each other.

Discussion

The results of this study indicated that
Gamma-GTP activity in the epididymis is
controlled by androgen. It is known that
the epididymis is an androgen dependent or-
gan. The histological and weight changes
caused by castration and androgen replace-
ment has proven that the epididymis is and-
rogen dependent. However, not all of the
various enzymes in the epididymis are depe-
ndent upon androgen. For example, it is
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known that leucyne-aminopeptidase is not co-
ntrolled by androgen and betaglucuronidase
was found to be androgen dependent only in
the cauda epididymidis whereas glucose-6-
phosphate dehydrogenase was under androg-
enic control in the caput epididymis (Rastogi
et al.'V, 1979). DeLap et al. performed the
same experiment in the seminal vesicles as
we have performed in the epididymis (DeLap
et al.?, 1975). In DeLap’s results, Gamma
-GTP activity in the seminal vesicles decrea-
sed by orchiectomy and the effects were rev-
ersed by the administration of testosterone.
DeLap et al. felt that changes in the enzymes
But from their data,
it was observed that Gamma-GTP activity in
the seminal vesicles is controlled by andro-
gen. They also say that the changes in
gammaglutamyl transpeptidase with the funct-
ional state of the seminal vesicle epithelium
suggest that the enzymes may be involved
in the secretory activity of the gland, perhaps
in transport of amino acids or peptides. The
Gamma-GTP activity in the epididymis has
yet to be biologically defined. From the
results of our study, Gamma-GTP activity
in the epididymis is also partly responsible
in the function of the epididymis in the form
of transport of amino acid or peptides has
been supposed.

In this experiment, androgen replacement
therapy was performed with exogeneous and-
rogen (testosterone enantate). The weight
of the epididymis and Gamma-GTP activity
has increased in both the seven day group
and the 14 day group, but failed to reach
the levels of the normal intact control group.
From the results, it was determined that
epididymis function and Gamma-GTP activity
could not be maintained at normal levels
with only exogeneous androgen.

were secondary ones.
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v FRIEHOD 7-GTP FEC B L IFT
TAMRTFOVOREZDINT

BT SR 2 B W R B R
RFRE, KFH=
R A
T % R

BISALICEBIT 5 7-GTP IEENE W &6, FEic
BFS r-GPT {EHEICHT B F 2 M 27 v v OEEL i
Pl Ml A 2% =5y bEFAW, 1. MEUEs
WRAE, I SEBRHE & U OB THI0HE B L b,
@7 2 b 27w LIMFRE, @F R b 27 w3 HERH
FHE, @FAMATF e 7 HHMHARE, @F 2 270

Androgen Control of Rat Epididymis

HAESRE 32% 1 &5

VAR IR 2 ER. T L 2R8I owT, (D)
RSP O 7-GTP I\MEHERE, BLU (2) Bk
HIZ2WT yGTP MMM Lz, = 0kEE,
L. HEE - BIEHERE630+53mg (N=8), 7-GTP i&
14:395.8+64.5mIU/mg protein (N=8), II. EERED
FERFERE - 197.2429.2mg (N=8), 50.7£26.8mIU/mg
Potein (N=8), @7 2 b 25 v o 3 H TR : 302+
10mg (N=4), 147.6+4.8mIU/mg, Protein (N=4),
®F A bRAF w7 HWMHFEE : 321+25mg (N=5),
251.9£51.8mIU/mg Protein (N=5), @14H %
FoEE : 359.0+11mg (N=4), 229.0+14.3mIU/mg
Protein (N=5) T &V, HMIMLFAREERE?D S B
D r-GTP &, 2 RxFroDavbe—ATFiZd3
OB L 72
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Activation of Mouse Eggs In Vitro with Ethanol Treatment, and
the Effects of Blastomere Fusion and Microinjection of Cytoplasm

from Fertilized Eggs on the Survival of Parthenogenetic Eggs
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(Jap. J. Fert. Ster., 32(1), 105-113, 1987)
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Photographs 1 to 3 show the three classes of parthenogenetic eggs which
can be distinguished at 6hrs after activation with 7 % ethanol.

%1 1 Single-pronuclear haploid egg with extruded second polar body.

5.1 2 Two-pronuclear diploid egg without second polar body.

H#H 3 Immediate cleavage egg.
Photographs 4 to 7 show the in vitro development of activated eggs
made diploid by suppressing the second polar body with cytochalasin B.

5 4 Two-cell stage egg, 1 day after culture.

42 5 Four-cell stage egg, 2 days after culture.

55 6 Eight-cell stage egg, 3 days alter culture.

‘5 E 7 Blastocyst, 4 days after culture.

pl OMMBEEZESIL, FEA LRERICHARAEIICE
AL BB, F—AT4 7Ry MRbWicA v
=7 v a Ry MIAERIOCEL TER L. FEERL.
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HH 8RB L9 The activated egg was held with
holding pipette and about 20 pl of cytoplasm
homogenate from fertilized eggs was injected
into cytoplasm of activated egg.

%5 ¥10 Parthenogenetic mouse embryo with 35
somites.
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AUz L C, BCF1 R TIREARAEFILRIT hCG %D
REIC k> TRERL, £k 20FEOZ(LL CDF
ROBET EPHE Tl <, 50%LL EOIIT-H 1 IR T
Hov.

F2ICHATEIIOMEI ToORE Rk R F O L
IR L. #Ro Lo, S~ TFhoEEo
G- b iRz IAE L, & 0 b IS EIIR¢99
% EBDTEIED IR It X THE (P<0.001) (2>
Too LU, FHMH 5 VITIRER~oRAER T
11~22% &, WTFhLERTHoZ.

ES
# 1 Incidence of the different classes of parthenogenone induced by
ethanol treatment in various strains of mouse
No. of No. of No. of eggs
Strain eggs €ggs 1 pronucleus : Immediate
used act(l;/'a)ted second polar 2 pr(oo;u)lclel cleavage
il body (%) 4 (%)

CDF1 (BALBXxDBA) 54 53(98) 9(17) 0 44(81)
BCF1 (C57BL X CBA) 84 66(79) 53(80) 12(18) 1( 2)
BDF1 (C57BL x DBA) 117 98(84) 49 (50) 12(12) 37(38)
BALB/c 59 42(71) 12(29) 3¢ T 27(64)
C57BL/6 28 26(93) 20(77) 4(15) 2( 8)
CBA 39 31(79) 20T} 4(13) 5(16)
DBA 34 28(82) 17(61) 207 9(32)
C3H 46 44(96)

4( 9) 5(11) 35(80)
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M 1 Effects of post-ovulatory aging of the oocytes and strain on the incidence of the various
classes of parthenogenone induced and the activation frequency.
% 2 In vitro development of parthenogenetic eggs
Pz i o e No. of eggs developed to
yp cultured 2 to 8-cell morula or
(%) blastocyst (%)
1 pronucleus with second polar body 145 119(82) 16(11)
2 pronuclei 54 40(74) 12(22)
Immediate cleavage 120 119(99) 16(13)

The eggs were obtained from superovulated BCF1 females.

% 31T 1 AU Z R U O b Bk o 2 AR
BIOEESEIIOSKEMAESERE 2 R L 72
BCF: % T3, 160{H" 2 ffadislc A LB 2z Fhe L
TR, 11218 (70%) oUICHIlORA »EES .
TR OEAIID Y H18H (16%) DUIFMARERES X
ONEAE R ~FE LT, ZORARIFELELFEMHLL
RO IEBIIOES (16%) LHRTERARLAR
Moz, BDF1 #TiE, 1WIEIIZEHR#EEOL2
HIRAPR O EEREL AR 1349% & BCF1 RIZHA~TEL,

FIFEWD D VISR~ OFAE L SR poT.
EHESEIIORA, 32HONTD 5 L 6 (19%) TR
SEPBBEENETERhokN, 2095 3ETHRE
Vs,

J2Bx 3

# A4 RS IR AR D AT BN DR RAE &
U7, WEABMER, ERARFEERE S THIIIFOH
ARBEAABIUBRE bRERL, LEIIDE1~66%
Thotz. FERS L UEEA~RE LT o &l &
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# 3 In vitro development of parthenogenetic eggs after blastomere fusion
No. of eggs No. of eggs developed
Strain Type No. of eggs fused or not to morula or blastocyst
treated (%) %
BCF1 1 pronucleus with 160 Fused  112(70) 18(16)
second polar body Not 48(30) 4( 8)
Control 91 = 15(16)
BDF1 1 pronucleus with 35 Fused 17(49) 0

second polar body Not 18(51) 1( 6)
Immediate cleavage 32 Fused 6(19) 3(50)
Not 26(81) 4(15)

The eggs were treated with 45% polyethylene glycol.

# 4 In vitro development of parthenogenetic eggs after microinjection
of cytoplasm from fertilized eggs

No. of normal

No. of eggs developed

Treatment 11:22& of eggs ;efjg;sct?({ﬁer(%) g]?fur()efcl €ggs to morula %r blastocyst
Injection A 96 59(61) 59 35(59)
Injection B 127 84(66) 79 21(27)
Control 141 61(43)

# 5 The postimplantation survival of parthenogenetic eggs microinjected of cytoplasm
from fertilized eggs and transferred as morulae and blastocysts

e R IRTETE Days of No. pregnant/no. No. of eggs No. of No. of live No. of
pregnancy of recipients transeferred  implantations fetuses somites
Injection A 10.0 1/1 3 3 Z 22, 24
10.5 2/2 6 6 2 25y 35
.5 3/3 14 12 1 30
12:5 1/1 3 3 0 —
Injection B 11.0 1/1 S 3 0 —
11.5 2/2 9 7 0 —
Control 10.0 1/1 4 2 2 20, 22
10.5 1/2 9 5 il P
1d. /0 1/ 4 4 2 20, 30
11.5 5/5 16 12 2 21, 26
125 171 4 1 0 =

i, HEAAKX (85/59,59%) THEi<, MHBEIX (61/141,
43%) ITHRTHE (P<0.05) ARERALREZ. HEA
BXTiE, FAERII21/T9 (27%)TH Y, EAOEIZ
HrdbhRpolk

5 IR 2 EA L 72 A J A 0 B5 3% 1 &
DTHLNIFERE X UM O BHRR O 5
L7z, BERBIX, BARBIURERE L AERL, 25
~100% DFEH TH o 7. EFR T, WHBX CHEELLS
HEETORFZELBIESH, RLREDHELTHE
D OFHENR 11.0 H B2 & ok Hi%k 30 o b7 Th-o
Jo. AAXTE, XX EFERICERLILSHE £ TE

FRTIEESH, BLRBEOHEAL TWZ D O Ak
35 (JEIR10.50 B) OAEMRF (FEH10) Thoix.

IZX LT, BABRTREFEBRFRIEL B LA
7.

-
o

£ =

Kaufman 59%, Ca*™ B XU Mg** & /& { #8&kT
< AT EALE L CHAREZFE L, I~
HEEITF%, JREEHMH L7 recipient I2BiET 5
T LIZ X0 TBEHEE b OEFRTFEERLDY, hidz
NE THAREINHEOR LEATLBRF SR TV,
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B3, Cuthbertson® %<7 2JiF% = % / — )L CHERFR
WEBH, FA T Tk oT2ME L Lo MARE
JIOBHEIZ X ST, BHEAVWSR TS recipient 128
WL7ZHEATY Kaufman 59 L[FBEICRE LERF
TR/ LNSZ LEME LT, HAREBEAR L LT
TH ) AHBFTRTWBEZ L EHLAIC L.
ERPLHALNRIYIC, RERTLZ X / — VULE
CE A HAREFERIS OO TEHWI LBHALM LR
ofc. HAREFERE, AV 5HREE ORE IS
DOBEFICE D TRECERD Z LRMBR TSR,
Fl—Ofl#A & A CREMOEES Rt L iz &
b THRWLIY, FZE1THLMLERSREIIZ, =
Z ) — VALBIC X B MAREFERIFHKIC L > TR
Y, CDFi;, C3H 3 XU C57BL/63 T’V MEFIA 2 5
hiz. Flz, BABAIOBELRMEICIO>OTRECE
20, BARAEIIOKIMI N 1 HIEIITH 555, HEE
RPN WREB L O F ORI ET 2 R2H R LD
SFICKPTES Z bz, WTFRORKETY,
HilEE 2 BA T 5 2 AR HEEA KL, £/2&
BAEOKELRBEZ N 2EE0 1 3iEIliIzL AL
ZohT, Zhid Kaufman 590 BCF: 38X 10129
SVE Z&x v icBEL—HL Tk,
ER3OMBROFERETHL MR LI, =&/ —n
WBHY A BT rBIlzXkoT 2RIBEROMEE B &
ZT2MEEL L, BIMERTRERD 5 VIS I3
B ¥ 72I0F% recipient IZFHE L THEMEL0.0~12.5H
BicA&E LcL =5, K#E4 D recipient THE LS
Ehiz. LaLad¥s, EFRTIEEIL.SHEETL
MEESHhT, BLEARBTFOBEEII0THO
T OFER, WARAINE recipient B LA,
25~ 30K ENHI D B F 1 Tk U 7R S CREBOBITT 5 = &
##1%2 L7z Cuthbertson® O . —E L Twv\/=.
HARETIPEIRT Y TRREST 2 RRIC W TR
TR EDBLWR, 1) KEEORBICE 2R, 2) &
BT R EEIC R 5O BSEEET RT3, 3) B
FHFRELRLHELS OWEDO R, 4) BLHinE oW
DEFEINC R TR EOHEEAPEZ DN TWS. W
DZFEBRETE, T LIITORERMAPEL, TORKE
cortical granule ﬁ’fiﬁl'dj chah, BAEREIRTIEZED
BEBRBELTWS Z EAERHERTWEYW, 22 TR
EBRD 2 TiE, HMAREESD Z WIIHBEEOLY:
BURBEAIEERRO 2 HlaSRnEEREZ R Y =F L0 7Y
I—AEAWTHAESE, ZOEFNHOEE 2 R 2
B, BT L LIRERIELARP 2. Gulyas 5190
2EOELFAIRLEZMA LT 2MMEE/ERL,
Ja~ESTRESETDDL, recipient ITHHELTED

AHE - BT

(111) 111

TR T2, BE OMARAILL koA 24T
JEFEBORRh oz LERELTWS. AEREE
BIURIKLYOHEZADETEL D L, HARAN
PP TR 5 LR R R A O RBE TRV L
BgqEhs.

HAREIIL TR L OBERE(ERT 5 L, HAR
A IR DB EPETICE DN, FATRETSE
LG RHME AN T WS, £, HARATIHROIE
BEPERA AR 2 B U, 2 o0 1B % & MERET BT
ERELICIIFICEABBET S 2 Lick>T, HAE%R
EHREDOETRELNLZ L bRESATNE®. =
NOOFEFELY, HAREISTEN THEFEICR
FTAREL, BEOEROXML Y b, SZRERICE TS
L LRGSO HBERRRL T WS D TRV L
EZLNTWS. ZOZLEHALNETHD, AFER
3 TIZHAFAEII~OZIEITMINE OMEE A 2 3 &
7o, FERTHLPRE DI, BAART, ZHEITMME
FEAIFFOFERD 2 VIR~ OREE SRR I
RTEFEIZEL, EhbniiTFe#fETsZ tick
STHEEIEE T DEFRTVPHE LN, ZOBTIE,
IhETOREICHS, ELICEAZLOTHY, =ZHF
IR OFEAPEARBEIIOEFEOLERICHEZTH
BT LNFREN. LarLARRb, SSEEHL Lo
AHrparoht, ZORBMTHTORRIEST S Z L2345
LRI, SHEAR, EAFELSLCRELZRFT S
TRICE D ELICEELMETEZ LA TE SR ERED
EZzbhb.

WELEMIINFIC B T A EIE OB, &5 WITEBREE
XY THBMEICLELWER CHo7A, &L, Mc-
Grath & Solter (1983)IIARIE(L L # A T 4 — LR
ROV O W & % L. MRS
HEEIGA LZRIK L9 OB ESHN I HEE AR T &
DHERENTBY, RAFEE AV THAIEIN & ZRIR
DR, &% VIZEIEIEE L T OMERERTE D 2SR 2
EHiTHZ LItk Y, SIFMAKICIET BT
HEMEAME R Z RIS TWBR22, 58 ¥
Mz AL ETHWS Z Lick v, HAREI LE
FRELARVWRREZ & IR0 ERD S LD
ns.
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Activation of mouse eggs in vitro with
ethanol treatment, and the effects of
blastomere fusion and microinjection of
cytoplasm from fertilized eggs on the

survival of parthenogenetic eggs
Yukio Tsunoda and Tadashi Sugie

Department of Reproduction, National Institute
of Animal Industry and Livestock Improvement
Assoc., Japan

It has been known that a brief treatment of
ovulated mouse eggs with ethanol induces parthe-
nogenetic activation. The present study was
undertaken to determine (1) the effect of strain
variation on the incidence of the various classes
of parthenogenone induced and the activation
frequency, (2) the effect of blastomere fusion
and (3) microinjection of cytoplasm from fertili-
zed eggs on the viability of parthenogenetic
eggs in vitro and in vivo. The results obtained
are as follows.
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(1) The proportion of eggs activated was high
(79-98%) in all eight strains tested, especially
in CDF1, C57BL/6 and C3H strains. The class
of parthenogenone was different among strains.
The proportion of one pronucleus with second
polar body was high in BCF1, C57BL/6 and
CBA. On the contrary, the proportion of
immediate clevage was high in CDF1, BALB/c
and C3H.

A - BT
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(2) The blastomere fusion of haploid parthe-
nogenetic eggs did not improve the development
of activated eggs in vitro.

3) Microinjection of cytoplasm from fertilized
eggs improved the development of activated eggs
in vitro and after transfer to recipients. The
most advanced stage of live fetus (35-somite
stage) was obtained in microinjected group.

(A 6144 A 3 H)




BRI Mk
BE32% 15 1987

< v ZPNF O HLFREIC BT 5Nk o gL

Effect of Maternal Age on Viability of Ova in Mice
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Masakazu ONODERA Yoshiro ISHIJIMA

Department of Zootechnical Science, Tokyo University of Agriculture

< U AU OAETFRICRKIET IR OZEL M5 HIWT

2, 4, T~9BXV10~127 A CFH 1%

DARFEEME~ 7 27> HIEBPFIMLEIC X V45 5 e BRI 36 ~ 38R M D URF- 0 2 i DA B iz BE L - E 4
(GEIR), REINoHBEES X0 2 RO EA TOREREIC > W T R L.

ZORER, 2, 4, T~9IBIVI0~127 A0S TOLHEIRL, #HFh87.4, 82.5, 83.53 X 162.3%
T, BEOMiE L L bIET L, $210~127 AT 28 X0 4 7 Al ICENEEICERWERZ R L. %
REFPOMBIFRIX, ThETh8.2, 6.8, 14.7BXUV28.3% T, 7~98XU10~120 Al THZICE VR

) B

WiZ, eNEno AEs LR L 72 2 MBI EZ AR Lis & = 5, IEEIREIE~0RAERIT, FhEFh
90.1, 91.3, 85.7HBXU75.8% T, 10~12H AD LD THEICFORMET Lz, Z AT EvBITIR0E|

BIF10~12% BB FEICHEWEEZ R L.

Dbz bht, BEOMEREET T eHELRWIITE X CREINOHE ORI, &5 ICIBENICIER
LYW SN BIITFTLREENDBNLOBE IR LB LM LR o1

(Jap. J. Fert. Ster., 32(1), 114-117, 1987)
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BRI IR WAETEREN 23R8 5 Z L3, —igic
BLALATWSRHEETH D, BAEMICEREMW T3k
IIE DR 1420, JEIRBOMKTFSH1019, FHFEH ORI
TROHEMGD BIOZ D ICEET 2 EFROWD 2
EPRIHBE TV LL819,

Fle—FHTiX, ThbOEBHELKVIIEAH D#{bic
£2b DD, b5 WZEHEO AR 5 AR
BOBLOEEROPERD AT, REEREOBRFE
SIVEBHEOEMi R L2 HIWERPMTOA TE TV
5511519 FREERR BT, EREmr oBohik
TEOAFEE EERN LS b, BRI Z v
fTHhNTETNBE2LL91620 Ui LARNED, <9
DIABFRITH T RO RERE LB LG M T
/}\f;v\ls).

SEZEH HIZ, ERICE D BEIID D AERRT X TofiR
DRI OWTHRTZHIT, 2, 4, 7T~9BIV
10~12% Bl 5158 5 W 20T O EMBIE 21TV, &

LIZZI S DIFTFOEITOREFREICOVWTRITLIZD
TRET 5.

HHE L UAHE

AR, YPFAE CHEER L LTHEL TV
CFH# 1%m2~12h AoRZEE~ 7 2 243 L.
TR R OKREE~ Y 2 (3~ 47 B ZHW
7Es

EBEREAZIZ, PMSG (PMS ¥ v 7, HALI)
51U # R R L, #048FE# iz HCG (HCG &+
&, FEHENIE) 51U %l T+ 25 %28 L. i
~ 7 Ak HCG #45%, #Hr—mRAFEsE, sk
HBWER 2T HRITETFHBFET S L ODOHREREDOR
Gl Lic. L7~y 2%, HCG #%51448~50M:H]
(HEEHEIRH36 ~ 38R ) I BAME L, IR & L7e.

WIMZIPE 2 R T 2 2 L2 X VTV, EBICEEHE
MGET TR L 720 o%x FiE+ 5 Likic, TEREME
BE2ITol.

Fiz, TRIERMICIEHR 72 2 fifadiic%, 37°C, 5 %M
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AR, 95%ZEROEREN TR L. ds, W
WeiEds £ UHIRIRIZIE, MIGIRD 72 H =3 ) v &R
b0k AV

&

S

£ RO~ 7 2 BIAIR S W72 BiT OF BB 05 5
BELISRTHE@Y) THS.

F1DOHOLIR X DI, JIT2 2 HifaHILL kic s
LZEE (SER) &, 2, 4, 7~9BX010~12%
Az WT, #hFh87.4% (278/318), 82.5% (170
/206), 83.5% (232/278) 3 X 1%62.3% (66/106) T,
Z OEZREO I VR T T2 micd v, Ficlo
~127 AT 2 Al ~E BB VMEEZ R L. £
REINOMERIT, #hZFh8.2% (26/318), 6.8%
(14/206), 14.7% (41/278) 3 X1%28.3% (30/106) T,
7T~9BIVI0~120 Al CHERICEWMERZ L.

wiz, FhZho Aln BENL L 7 2 T o &t
HROFRBEETT LRZOBY THS.

F2hLHLNRX T, ERGRPE cRELL
EoH&E, 2, 4, T~9BXVI0~120 A0 LD
T, FRFEN90.1% (237/263),91.3% (105/115),87.5
% (192/224) 3 X0'75.8% (50/66) T Y, 10~12%
A bEONTRORERPE 2B IT4 D HEO LD
WHANEBIET L. ¥£72, REEROHER FFEMLL
FleRELLZLOIZLTAHATY, RiXV10~120 AHn

N - B

(115) 115

LELNIIIFORAERIFRICEND DO THD. —

77, HRPIGRIT LI FORIER, 2, 4, 7T~98
X U10~12% AT, hEh4.6% (12/263), 3.5%

(4/115), 5.8% (13/224) # X 1112.1% (8/66) T, 10
~125 Al CHEICEWMEZ R L 7.

£ B

AREBRTIE, ~ v 2APWIRAEROAETFREIC R E T hiE
DEEE BT, 2, 4, T~9BLU10~127 ik
O CF#1FRORREEM~ T 20 LB LNIIT 25
7, EFSEIOEE (FIE) B EE o 13
B, ILITHRIMERICLDHFRER LA OREELT
S Iy

Z OFER, BEIRH36~ 383 IR L 72 5RF 0 2 Hifig
HPL Rlcsm L7580, 7~9 WAl £ Ti1383.5%
L, 2RIVATABRCERTRERALR 2 T
75, 10~12% Bihs 515 5 7-IiF Ti262.3% L B E %
SEFEOE TR bhvie. 3, RER LRISEOR
B~y 20 6H LB IITFO55EIFRIZ80~90% TH D Z
LML TWS DO TILI  SRD10~12H0 A i DOpkiE
T LT OB SO L ELZLND. T,
FRIIOHERIE, 7~9 W HETI4.7%, 10~124 5
#T28.3% L, 2BXV4 D HIED LD (8.2 X01%.8
%) ICHAEEICEWEZTRL, Fc10~1270 AT
FICEWHEHAZR L., —fRiC#~ 7 =iz PMSG 5

# 1 Effect of maternal age on percentage of ova cleavaged and abnormal ova in the mouse

Maternal age No. of No. of ova No. of ova o No. of o
(months) females recoverd cleavaged < abnormal ova 2
2 17 318 278 87.4 26 8.2
4 11 206 170 82.5 14 6.8
7-9 19 278 232 83.5 41 14.7a
10-12 10 106 66 62.3b 30 28.3b

a: Significantly different from 2 months old (P <0.05).

b: Significantry different from 2 months old (P <0.001).
# 2 Effect of maternal age on in vitro development of embryos
from 2-cell to blastocyst in the mouse.
Mztge;na Ko, b ova Developmental stag;s RS GG
cultured expanding degenerated
(months) morulae blastocyst blassoess: total
2 263 2(0.7%) 12(4.6%) 237(90.1%) 251(95.4%) 12( 4.6%)
4 115 00 ) 6(5.2 )  105(91.3 )  111(9.5 )  4(3.5 )
7-9 224 000 ) 19(8.5 )  192(85.7 )  211(94.2 )  13(5.8 )
10-12 66 2(3.0 ) 6(9.1 ) 50(75.8 )a 58(87.9 )b 8(12.1 )b

a: Significantly different from 2 months old (P <0.001).

bz

Significantry different from 2 months old (P <0.05).
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IU & HCG 51U Dilagb ¥ THBEINEE L 72 5Ha,
BEIIOHIRE, B TLI0%EEECH B Z LD
hTwa2, oz &z, 4E07~9 0 Ak
PO BEIBOHBERIHLMCEHE W ELBNRSE. 20D
X5 7 niic X 3 BB ERAL EROSBROET
D—FEBbhs. FES®E, 2~160 Ao ddY/
F %~ v 2 RBP4, REII0 HER 7~
LA, RV ZORPELLEELZ L
FRELTWS.

DX, I~ v RBOFIRAEORE X, R
IINZKHEIE B Z L —FRFEREE X b h 3
%, ZOM, EFEZIIEMEOZEROMITOR W %
R, S OITBERIICEEZRE L EA DN D.

ZOAIZELTEIZER S A, Mizoguchi and Du-
kelow!? 3~ b2 7 — L Elii bR F —DIFFDO
FER, BTIHOEIAER U RGARERE L, ZiH
NLRE—=BREBZ LERIBEHLTWS.

Wiz, ZhZho Bl TEIL L 7FERERIICIER %2 2 /i
MR, AR L TREREL L. ZokE,
10~127% A#sic BT % 2 fifasin o iR~ 0 34
RI1375.8%, EBHP BT LIEOEEIX12.1% T
WFRL 252304 D BlD~ 7 2 ICH_ERIRE S
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Effect of maternal age on viability

of ova in mice

Masakazu Onodera and Yoshiro Ishijima

Department of Zootechnical Science, Tokyo
University of Agriculture

The effect of maternal age on viability of
ova was investigated in adult mice. Young (2
or 4 months old) and aged (7 to 9 and 10 to 12
months old) female mice of CF#1 strain were
used in this study. Superovulation was induced
by subcutaneous injection of 5 IU PMSG and

AL (117) 117

5 IU HCG 48 hours later, and then mated. The
females were killed by cervical dislocation at
48 to 50 hours after HCG injection (about 36 to
38 hours after ovulation). The ova were flushed
from oviduct under a microscope and then obse-
rved. The morphologically normal 2-cell em-
bryos were cultured with M16 medium without
penicillin at 37°C under 5% CO: and 95% air
for 72 hours.

In the 2, 4, 7 to 9 and 10 to 12 months old
groups, the percentages of ova cleavaged were
87.4, 82.5, 83.5 and 62.8%), respectively. The
cleavage rate in the 10 to 12 group was
significantly lower than that in the youg group.
The percentages of morphologically abnormal
ova in the four groups were 8.2, 6.8, 14.7 and
28.3%, respectively. The percentage of abno-
rmal ova in aged group (7 to 9 and 10 to 12
months old) was significantly higher than that
in the young group. In culture, the percentages
of embryos reached the expanding blastocyst stage
in the 2, 4, 7 to 9 and 10 to 12 months old
groups were 90.1, 91.3, 85.7 and 75.8%,
respectively. The develpment rate in the aged
group (10 to 12 months old) was significantly
lower than that in the young group. In the
four groups, the ova degenerated in culture were
4.6, 3.5, 5.8 and 12.1%, respectively. The
percentage of ova degenerated in the aged group
(10 to 12 months old) was significantly higher
than that in the young group. These results
sugested that the viability of ova in old females
mice is lower than that of ova obtained from
young adult females.

(%) - WEFN614E 2 H28H)



AT IE S SR
F32% HE15 1987

EFFECT OF RETINOL AND TAURINE ON
CAPACITATION AND THE ACROSOME REACTION
OF GUINEA PIG SPERMATOZOA

Kahei SATO, Yoshie SUZUKI and Masahiro ENDO

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

Abstract: Effects of retinol and taurine on capacitation and acrosome reaction of
guinea pig spermatozoa were examined. Capacitation of guinea pig spermatozoa in wvitro
was enhanced by retinol and taurine. In the presence of retinol, also, capacitated sperma-
tozoa were undergo the acrosome reaction under Ca®'-free. While, taurine could not
induce the acrosome reaction under same conditions. These results indicated that taurine
and retinol involved in the change of sperm surface or sperm cell membranes in the
acrosome in the physiology and function of spermatozoa preliminaly to and in the process

of fertilization.

(Jap. J. Fert. Ster., 32(1), 118-122 1987)

Introduction

Mammalian spermatozoa must undergo the
acrosome reaction before they can penetrate
egg investiments. It is well known that the
acrosome reaction is necessary not only for
enabling spermatozoa to pass the zona pell-
ucida but also rendering the spermatozoa ca-
pable of fusing with the egg plasma membr-
ane (Meizel, 1978" ; Yanagimachi, 1981%).

Extracellular Ca®* is known to be essential
for initiation of the acrosome reaction of
guinea pig spermatozoa (Meizel, 1978 ; Ya-
nagimachi and Usui, 1974® ; Yanagimachi,
1981, 1982%).  Yanagimachi and Usui
(1974)® succeeded the separation of capacita-
tion from the acrosome reaction of guinea
pig spermatozea. According to them, when
guinea pig spermatozoa were incubated in
Ca?*-free modified Tyrode’s solution (mT)
for 16-17 hours at 37°C, they were fully capa-
citated, but none of them underwent the
acrosome reaction, upon addition of Ca®" (2
mM) the majority sperm showed the acrosome
reaction. These results indicate that extrace-
llular Ca®" is essential for initiation of the
acrosome reaction of guinea pig spermatozoa,

not for progress and completion of capacita-
tion. This experimental procedures are use-
ful anatical tool for the study in sperm phy-
siology.

Taurine, hypotaurine, epinephrine and ret-
inol, recently, have been reported to facilitate
capacitation, the acrosome reaction or ferti-
lIzation (Lui et al., 19779 ; Meizel, 1978" ;
Bavister and Yanagimachi, 19779 ; Sato and
Suzuki, 19857).

Thus, using guinea pig spermatozoa it is of
interest to examine the effect of these biolo-
gical active components on capacitation and
the acrosome reaction. In the present study
we examined effects of taurine and retinol
on capacitation and the acrosome reaction of
guinea pig spermatozoa.

Materials and Methods

Medium : The regular medium used in
the present study was a modified Tyrode’s
solution (Fleming and Yanagimachi, 1981%)
with follwing composition ; 108.76mM NaCl,
2.70mM KCIl, 2.00mM CaClz, 0.49 mM Mg-
Clz, 25.07mM NaHCOQOs;, 5.56mM D-glucose,
10.0mM Na-lactate, 0.10mM oxzalacetic acid,
1.0mM Na-pyruvate, 100xg/ml Gentamycin
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(Sigma Co.) and 3mg/ml bovine serum alub-
min (Sigma Co.). The pH was adjusted to
7.6 prior to incubation and the osmolarity
was about 308 mOsm. When CaCl; was
deleted from the medium or when excess Ca-
Cls was included in the medium, the concen-
tration of NaCl was adjusted to maintain the
osmolarity of the medium constant.
Preparation and examination of spermato-
zoa: To known the ability of used reagents
(taurine and retinol) for inducing the acro-
some reaction of spermatozoa the experime-
ntal system reported by Fleming and Yanagi-
machi (1981)® was used. Spermatozoa were
obtained from the distal cauda epididymis of
fully grown Hartley guinea pig males (500~
700g, body weight) and suspended, at the
concentration of 6-8 X 10° sperm/ml, in Ca®*-
free medium containing 80xg/ml lysophospha-
tidyl choline (LC; Sigma Co.). One and a
half ml of the sperm suspension was placed
in a Petri dish (Falcon Co.) covered with
mineral oil, and incubated at 37°C under 5%
COs-air for 1 hour. At the end of 1hour’s
incubation, the sperm suspension was mixed
with an equal volume of the medium with
CaCly (4mM) or used reagents (see in the
text). It is reported that the acute addition
of Ca?* in an equal volume induce the synch-
ronous acrosome reaction of 80-90% of the
entire population of spermatozoa within 15-20
minutes (Fleming and Yanagimachi, 1981%).
In this study, spermatozoa were examined
within 45 minutes after Ca®" addition, using
the phasecontrast and dark-field microscope.
Another series of experiments was carried
out to determine the effect of reagents used on
capacitation of spermatozoa. Spermatozoa
were incubated in Ca®’"-free medium conta-
ining LC (80ug/ml) or reagents used for 1
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hour. At the end of 1hour’s incubation,
Ca?" in an equal volume of the medium was

added into the preincubated medium. Sper-
matozoa of this series were incubated after
addition of the medium containing Ca*" for
30 minutes.
start of incubation drops of the sperm suspen-
sion were placed onto a slide glass so that
the percentages of motile spermatozoa and
of spermatozoa displaying ‘‘hyperactivation’
was determined. About 100 motile spermat-
ozoa were examined for determination.

At various intervals after the

Results

Promotion of capacitation of guinea pig
spermatozoa by retinol: In order to deter-
mine effect of retinol on capacitation of gui-
nea pig spermatozoa, which were incubated
for 1hr in Ca?'-free medium in the prese-
nce of various concentrations (10, 20, 40xg/
ml) of retinol and then exposed to Ca®*. The
percentages of acrosome reacted spermatozoa
were determined 15 and 45 minutes after Ca®*
addition. Results were shown in Table 1.
The percentages of spermatozoa that under-
went the acrosome reaction increased with
increasing retinol concentration. In contr-
ast, control spermatozoa which were incuba-
ted in Ca?*-free medium added dimethyl
sulfoxide (DMSO) for 1hr then exposed
to Ca?* addition and after 45 min the acro-
some reaction was 3.2%.

Effect of taurine on capacitation and moti-
lity of guinea pig spermatozoa: Table 2
summarizes the results of experiments in wh-
ich spermatozoa were incubated in Ca®'-free
medium containing taurine at concentration
of 1074, 10™® and 10°M/ml. Results clearly
indicated stimulating effect of taurine at co-
ncentration of 107® and 107°M/ml for capaci-

Table 1 Effect of retinol on the induction of capacitation of guinea pig spermatozoa

Caz*

added shier 1 After 1hr preincubation

Examination at 15 minutes
after addition of Ca?*

Examination at 45 minutes
after addition of Ca?*

preincubation in 9% Motile % Acrosome- % Motile % Acrosome- 9% Motile % Acrosome-
Ca2*-free medium sperm reacted sperm sperm reacted sperm sperm reacted sperm
Control (1) 78.3+1.7 0.7+0.4 73.83%£38.3 2.0+0.9 70.0%0.0 3.24+0.9
LC (85 pg/ml) 81.4+1.4 1.1:+0.5 79.2+1.7 88.1+1.4* 76.0+1.3  95.9+0.8*
Retinol (40 pg/ml) 80.0+0.0 0.3+£0.2 66.7+5.0 78.8+4.7* 55.7:+8.0 86.2+1.3*
Retinol (20 p:g) 90.0+0.0 2,012 74.0+2.4 87.3+2.5% 68.3+4.8 93.3%+0.8*
Retinol (10 pg/ml) 87.5+1.7 0.0+0.0 78.3+3.1 58.3:+2.8* 70.0%£5.8 68.4+2.1*

*P<0.01 Compared to Control
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Table 2 Effect of taurine on the induction of capacitation of guinea pig spermatozoa

Ca2t
added afrer 1hr

preincubation in

Examinatiop at 15 minutes Examination at 45 minutes
after addition of Ca2* after addition of Ca2?*
% Motile 9% Acrosome- % Motile 9% Acrosome- % Motile % Acrosome-

After 1hr preincubation

Ca?*-free medium sperm  reacted sperm sperm  reacted sperm sperm  reacted sperm

Control (2) 79.2+2.0 0.3+0.3 60.0+4.0 3.32.0 56.7+5.0 15.3£2.7 °
Taurine (107%v/ml) 87.5+3.6 0.0+0.0 74.0+2.5 2.4+1.0 51.7+5.0 8.0=2.1

Taurine (1075w/ml) 84.2+2.0 0.3+0.3 68.0£2.0 25.6+4.2% 83.3%+3.3 26:7156.3

Taurine (1076m/ml) 84.2+2.0 0.0+0.0 65,0+5.0 20.5+3.8F 46.7+3.3 28.0+6.9

*P<0.01 Compared to Control

Table 3 Effect of Retinol on the induction of the acrosome reaction of guinea pig spermatozoa

Reagent (s) added
into medium after
preincubation 1 hr
in Ca?*-free medi-
um containing LC
(85/:g/ml)

Control 82.5+1.7
Retinol (40 pg/ml)  81.0+1.8 1.6+0.7
Retinol (20 zg/ml)  80.7+0.7 0.9+0.6
Retinol (10 zg/ml)  80.8+0.8

Examination at 15 minutes Examination at 45 minutes

After 1hr preincubation after addition of reagen(s) after addition of reagent/(s)

% Motile 9% Acrosome- % Motile 9% Acrosome- % Motile 9% Acrosome-
sperm  reacted sperm sperm  reacted sperm sperm  reacted sperm

75.0+3.1  4.0+0.9
64.0+3.7 16.9+5.2%
58.9+4.8 26.4+4.1%
70.0+2.7 21.0+4.8*

70.5+3.5 5.2+1.4
51.3+7.4 29.1x7.4*
50.0£5.6 29.1+7.1*
62.5+£8.7 27.8+6.2*

*P<0.05 Compared to Control

Table 4 Effect of taurine on the induction of the acrosome reaction

Reagent(s) added = y S R ¢
into medium after  After 1hr preincubation ZSTIR00n 2t 10 minutes  Examigation at 45 minutes
preincubation 1 hr g g

in Ca?*-free medi-

Ais % Motile 9% Acrosome- 9% Motile 9% Acrosome- 9% Motile 9% Acrosome-
%%/fg()/rlx‘ﬁ)mmg LC sperm  reacted sperm ’ sperm  reacted sperm sperm  reacted sperm
Control 83.3+3.3 0 76.7+3.3 0 70.0+2.8 1.3+0.3
Taurine (1074y/ml) 86.7+3.3 0 16.7%+3.3 0 73.3%£3.3 0.7+£0.7
Taurine (1075y/ml) 86.7+3.3 0 80.0%0.0 0 73.343.3 0
Taurine (1078y/ml) 86.1+3.2 0 16:7+3.3 0 66.7+3.3 0

tation of guinea pig spermatozoa. Incubation
for 1 hr in Ca?"-free medium let to about 20-
25% of spermatozoa being capable of under-
going the acrosome reaction (capacitation)
upon the addition of Ca?" after 15 min and
26.7-28.0% of spermatozoa capacitated after
45 min of Ca?" addition. The acrosome rea-
ction of control spermatozoa was 2.0 and 3.2%
at 15 and 45 min after Ca®" addition, respe-
ctively. High concentration of taurine(10~*M/
ml) was obviously no effect on sperm capaci-
tation. The sperm motility was not affected.

Effect of retinol on the acrosome react-
ion: The majority of spermatozoa of guinea
pig incubated for 1hr in Ca?'-free medium
with LC are capacitated as evidenced by a
rapid synchronous acrosome reaction (Fle-

ming and Yanagimachi, 1981%). Another
experimental series in the present study was
performed to determine whether retinol are
capable of the acrosome reaction of spermato-
zoa. When spermatozoa were incubated for 1
hr and then Ca?' was added, 27.8-29.1% sp-
ermatozoa underwent the acrosome reaction
45 min after retinol at various concentrations.
Effect of taurine on the acrosome reaction :
When spermatozoa were incubated in Ca®*free
medium with LC (85xg/ml) for 1hrand Ca’*
was added, the acrosome reaction was exami-
ned. Results were shown in Table 4. Ta-
urine used in this experiment could not indu-
ced the acrosome reaction. Taurine also had
no effect on sperm motility under this expe-
rimental conditions. ’
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Discussion

In the present study, we showed that cap-
acitation and the acrosome reaction of gui-
nea pig spermatozoa were stimulated by the
presence of retinol or taurine.

Retinol is reported to be present in mam-
malian spermatozoa and seminal plasm (Sw-
arup and Johnson, 1974” ; Swarup and Sek-
han, 1975'?) and the acrosome (Gambhir and
Ahluwalia, 1975'Y). Recently, a report from
our laboratory has indicated that retinol facili-
tates capacitation of hamster spermatozoa
under in vitro conditions, not the acrosome
reaction (Sato and Suzuki, 1985”). These
results suggest clearly that retinol has impor-
tant functional roles in capacitation process.

Taurine also has been known to be pot-
ential for the maintenance of sperm motility
(Mrsny et al., 1979'® ; Leibfried and Bavister,
1981'®) and the induction of sperm capacita-
tion (Mrsny et al., 1979' ; Sato and Suzuki,
1985”). In the present study, capacitation
of guinea pig spermatozoa were induced by
taurine. This result indicates the biological
roles of taurine in capacitation processes.

On the other hand, although taurine is kn-
own to has a stimulatory effect of sperm
motility mentioned above, retinol or taurine
at concentrations used did not showed the
stimulatory effect on sperm motility. These
differences between guinea pig and hamster
spermatozoa could not be explained clearly
from the present study.
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PREGNANCY IN RABBITS ARTIFICIALLY
INSEMINATED INTO THE OVIDUCT
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and Yuzi SAKUMA

Department of Veterinary Physiology, College of Agriculture and Veterinary Medicine,
Nihon University, Fujisawa, Kanagawa 252, Japan

Abstract: Pregnancy rate of artificial insemination into the oviduct through the tubal

fimbria was studied on rabbits.

The animals were laparotomized under general anesthesia and 0.05 ml of diluted semen
was injected with a capillary from the tubal fimbria into the oviduct. The semen was
obtained from mature male rabbits by means of the artificial vagina method and diluted
with modified Tyrode’s solution to 1:100. The recipients were given hCG one hour
after the insemination to induce ovulation They had no superovulation treatment.

Four out of the five thus treated gave birth to young. The average number of babies
was 3.5 per mother. The length of gestation was 31 days in three cases and 32 days in the
remaining one. The fourteen newborn rabbits were morphologically and functionally
normal. It was thus demonstrated that artificial insemination into the oviduct did not
seriously affect the oviduct movement and the descent of fertilized ova.

It was therefore suggested that artificial insemination into the oviduct could be applied
to the treatment of sterility due to oligospermia.

(Jap. J. Fert. Ster., 32(1), 123-127, 1987)

Introduction

It is known that, for spermatozoa to be
capacitated, they do not have to pass all the
female reproductive tracts i.e., the vagina,
uterus, and oviduct™. Also known is the
fact that it takes rabbit spermatozoa 10 to 11
hours to be capacitated within the oviduct

alone®® .

The number of spermatozoa reach-
ing the ampulla of uterine tube to be fertil-
ized is estimated to be less than a few hun-
dred”.

Several workers have attempted to fertilize
rabbits by injecting a small amount of semen
from the tubal fimbria into the oviduct®™'V.
This technique has brought about a number
of fundamental findings concerning fertiliza-
tion. Chang®, in particular, found a clue to
sperm capacitation. None of these workers,
however, has reported the delivery of young
as the result of artificial insemination into the

oviduct. Their experiments, therefore, do not
seem to provide the crucial evidence that
normal fertilization was performed.

In view of the above situation, we have
attempted to fertilize rabbits by injecting a
small amount of diluted semen from the tubal
fimbria into the oviduct. As a result, we
could obtain many cleaved ova and, by
transferring them to recipients, succeeded in
producing normal litters'?. We could thus
undisputably demonstrate that artificial in-
semination into the oviduct resulted in normal
fertilization. Based on these results, we sug-
gested one possibility for treating human steril-
ity resulting from oligospermia by applying
this technique'”?. However, this may cause
a physical irritation to the oviduct of the
recipient and affect the intratubal movement
of the embryo. In other words, the question
still remains whether or not artificial insemi-
nation into the oviduct can lead to normal




124 (124)
gestation.
In the present investigation, we could ob-
tain young in a high proportion of the female
rabbits by injecting semen from their tubal
fimbria into the oviduct. In this paper, we
intend to report the results of our experiment.

Materials and Methods

The subjects were mature female Japanese
white rabbits weighing 2.8 to 3.5kg. The
animals were laparotomized by midline abdom-
inal incision under general anesthesia with
a pentobarbiturate derivative. When it was
confirmed that mature follicles existed in the
ovary, 0.05ml of diluted semen was injected
from the tubal fimbria into the oviduct by
The semen had
been collected from mature male rabbits by
artificial vagina method and diluted to 1 : 100
with the modified Tyrode’s solution (Brackett
and Oliphant)'®. The procedure, schemati-
cally illustrated in Fig. 1, was always car-
ried out aseptically. Care was taken so as not
to cause bleeding from the fimbria in injecting
the diluted semen. To induce ovulation, 75iu
of hCG was administered into the auricular
vein an hour later.

Five rabbits thus treated were kept under
observation for delivery, number of young
and gestation period. The rabbits were not
subjected to superovulation treatment.

means of a glass capillary.

Results

The results of the present experiment are
summarized in Table 1. Four out of the five
subjects bore litters, which consisted of 2
babies in two cases and 5 in the other two.
The newborn rabbits gave no evidence of
morphological or functional abnormalities and
were growing normally. The average num-
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(3| fimbria into oviduct
by glass capillary
ovary O
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fimbria
viduct HCG administration
ovidue @) | into auricular vein
to induce ovulation
uterus
vagina

Fig. 1 Procedure of the experiment

ber of babies was 3.5 per mother. With the
day of semen injection regarded as Day 0,
the length of gestation was 31 days in three
cases and 32 in the remaining case. These
were within the normal range of gestation
period for rabbits.

The average number of young in the pres-
ent study was smaller than that in normal
gestation. We confirmed the existence of
mature follicles in the ovary, but did not
count their number to minimize the physical
irritation involved in the surgical procedure.
The relation between the numbers of follicles
and babies is thus uncertain. What we could
safely say was that the litter size in this ex-
periment tended to be smaller than that for
normally fertilized Japanese white rabbits.

The number of live spermatozoa injected

Table 1 Results of pregnancy on artificial insemination into oviduct through

tubal fimbria in rabbits

K8 Volume ; . Gestation
Vo™ diwion  demosied  GPUE P gl period
1 X102 0.05 = +) 2 31
2 %102 0.05 1.52X10% (+) 2 31
3 X102 0.05 == ) 5 31
4 X102 0.05 = (=)
5 X102 0.05 = (+) 5 32
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into the oviduct was 1.52X10° in Case 2,
which was the only case in which we could
estimate the number of spermatozoa due to
the experimental difficulties.

It was demonstrated therefore that a very
small number of sperms could fertilize ova
in the artificial insemination in the oviduct
through the tubal fimbria and that delivery
could be expected of the female rabbits thus
treated at a high probability.

Discussion

The number of young delivered by the four
rabbits fertilized by the present experimental
method tended to be smaller than the mean
in normal delivery. One of the reasons for
this may have been attributable to the fact
that ova were not adequately taken into
the tubal fimbria. A larger litter will be
expected if the physical stimulus to the tubal
fimbria can be minimized.

The artificial insemination technique of in-
jecting semen from the tubal fimbria into
the oviduct has been attempted with a view
to elucidating fertilization®!”. Yet no other
worker has reported the delivery of young
resulting from the implementation of this
method. It is known that an unfertilized
ovum may sometimes show cleavage, just like
an embryo, in its course of fragmentation.
This implies that, in artificial insemination
into the oviduct, normal fertilization is proved
only when normal babies are delivered.

In this sense, our previous'®

and present
reports are significant since they suggest
the clinical usefulness of this method of
artificial insemination. That is, a very small
number of spermatozoa can sufficiently serve
the purpose. So we think that this method
will be an effective therapy for sterility due to
oligospermia. In animal production, too, this
type of fertilization looks promising. Arti-
ficial insemination is now a common practice
with many domestic animals. If this is done
by the technique of insemination into the
oviduct, the amount of semen to be injected
can be greatly reduced. This means a sub-
stantial cut in the expense for an excellent
bull’s frozen semen. Thus the technique will
also offer ample possibilities for veterinary
application.

K. Kanayama et al. (125) 125

In the present experiment a glass capillary
was inserted into the oviduct from the tubal
fimbria. This operation must have been an
artificial physical stimulation of the oviduct.
It has already been established that this tech-
120 yet it was still
feared that the accompanying physical stimu-
lation of the oviduct might result in its abnor-
mal movement, either in acceleration or

nique can yield embryos

in deceleration. This could pose a serious
problem in theapplication of artificial intra-ovi-
duct insemination to the treatment of sterility.

The high ratio of successful deliveries in
the present study, however, precluded the
possibility of an unfavorable effect which a
glass capillary might have on the descent of
the embryos through the oviduct. Our
results therefore confirmed that the artificial
insemination into the oviduct was not only
a useful technique to obtain embryos but also
a clinically effective means to induce
pregnancy in oligospermia.

In many mammals, spermatozoa can be
seen in the upper part of the oviduct soon after
copulation'*™'®.  This rapid transit of spermat-
ozoa may be attributed to various factors.
For instance, it was reported with sheep'’
and rabbit?® that the adrenergic nerve caused
a transient contraction of the uterus immedi-
ately after copulation. The contractive
action of seminal prostagrandin on smooth
muscles may play a significant role, too.

In our present experiment, the semen was
diluted to 1 : 100, and in this condition, the
seminal prostagrandin did not seem to have
affected the movement of oviduct and uterus
as much as to interefere with the implanta-
tion of embryos.

The absence of stimulation induced by cop-
ulation in our study indicates that there was no
contraction of uterine muscles!® to facilitate
the transit of spermatozoa. Overstreet!” re-
ported that the rapid sperm transit phase be-
gan directly after the copulation and that
spermatozoa were found in the oviduct within
one minute after the copulation. The phys-
iological significance of these ‘‘vanguard sp-
erms’’ in the rapid transit phase has not yet
been elucidated. Qur results suggest that the
rapid transit of spermatozoa may not be a
prerequisite to fertilization in vivo.

The IVF and ET have been attempted as a
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therapeutic means to obtain a baby in oligo-
spermia which has been unresponsive to hor-

mone therapy by urologists.

There still are

much room, however, for improvement of
IVF and ET in terms of technique and gesta-

tion rate.

the

The artificial insemination into
oviduct we studied proved to be an ef-

fective method because of the small amount
of semen needed and the high gestation rate.
Qur results thus seem to have sufficiently
indicated the possible therapeutic value of
this technique for oligospermia to replace the

IVF and ET.
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# 1 Onset and frequency of the Wolffian duct regression in the TW rat foetus.

Sex

Fetal age (day)

16 17 18 19 20
Male *0/4(0%) 0/11(0%) 7/19( 37%) 2/13( 15%) 5/10( 50%)
Female 0/3(0% 0/20(0%) 12/12(100% ) 16/16(100% ) 10/10(100% )

* No. of foetuses with the regressed Wolffian duct/No. of foetuses investigated.

The number in parentheses indicates percent of the foetuses with the regressed Wolffian duct.
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Fetal Age
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1 Regression of the Wolffian duct in the TW rat foetuses from day 16 to 20 of

age in utero.

W : the Wolffian duct. M : the Miillerian duct.

The gonoducts of the male and female foetus were examined in serial sections.
In some male foetuses over day 18 (G and J), regression of the Wolffian duct
was observed as in the female foetuses (E and H).
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# 2 Effect of Methyl-testosterone (MT) on the development of the Wolffian
duct in the TW and WI rat foetuses.
Dose of MT (mg)

Strain Sex 0 1 10 20

T™™W Male *15/37( 41%) 6/20( 30%) 0/22( 0%) 0/6(0%)

TW Female 7/7 (100%) 13/13(100%) 10/19(53%) 0/8(0%)
W 1 Female 4/4 (100%) 8/16( 50%) 1/12( 8%) ==

MT was injected subcutaneously to the pregnant rat from 14 to 20 of pregnancy.

Foetuses were removed on day 21 and the Wolffian duct was examined histologically in serial sections.
* No. of foetuses with the regressed Wolffian duct/No. of the examined. The number in parentheses
indicates percent of the foetuses with the regressed Wolfian duct

** Wistar-Imamichi rat strain which dose not show the regression of the Wolffian duct in the male.
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2 Testosterone contents of the TW rat
testes at day 18 and 19 of age in utero.
Each bar shows the mean+SE of 8 ~

15 testes. [_]: normal side testes.
X : testes with the regression in

the ipsilateral Wolffian duct.
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Pathogenesis of the aplasia in the
epididymis and ductus deferens
of the TW inbred rat.

Chiyo Ajisawa, Hiroshi Ikadai, *Kazuyoshi

Taya and Tomonori Imamichi.

Imamichi Institute for Animal Reproduction

*Tokyo University of Agriculture and Technology

The TW male rat shows congenital aplasia
of the epididymis and ductus deferens unilatera-
lly or bilaterally at about 40% incidence. To
elucidate the pathogenesis, the regressing process
of the Wolffian duct of the TW male foetus,
the testosterone contents of the fetal testes, and
the sensitivity of the Wolfian duct to the an-
drogen injeted to the pregnant rat were investi-
gated.

Serial sections of the gonoduct from day 16 to
20 of age in utero revealed that the Wolffian
duct regressed after day 18 in a part of the
male foetuses as in the female. There were
no significant deferences between the average
testosterone contents of the normal side testes and
the testes with the regressed Wolffian duct at
day 18 and 19 of age in utero, which are the
critical period of the Wolffian duct stabilization.
By treatments of methy-testosterone in a dose
of 10mg to the pregnant TW rats from the 14th
to the 20th day of pregnancy, the Wolffian duct
of the males was stabilized. However, the fe-
male TW f{foetuses required higher doses of me-
thyl-testosterone (=20mg) to stabilize the Wolff-
ian duct in most of animals as compared to the
normal control strain (>10mg).
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These results indicate that decreased sensitivity model to make clear the mechanism of the
of the Wolffian duct to androgen is one possible Wolffian duct differentiation.
explanation for the pathogenesis of the defect. (%A - WHFI614£5 H 8 H)

The TW rat may provide the useful animal
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True bilateral hermaphroditism in

a Cocker Spaniel Dog.

Koichi Nomura ®

College of Agriculture, University of
Osaka Prefecture

Satoshi Niiya

National Cardiovascular Center Research
Institute

Mamoru Katsurada
Veterinary Practitioner in Shiga Prefecture
Kiyoshi Inoue
Osaka Prefectural Institute of Public Health

The patient was an 11-month old cocker spa-

niel dog. This dog had a female like face
and external genitalia with enlarged clitoris whi-
ch looked like a phallus and had an underdeve-
loped of penis. This dog showed the female
karyotype (2n=78, XX) in the peripheral blood
leucocytes and female sex chromatin pattern in
the buccal epithelial smears.

The levels of testosterone, progesterone and

estrogens in the circulating blood in this dog °
were lower than the male or female adult’s

value, and moreover they were unchanged signi-

ficantly by the gonadectomy; the gonad must

have fulfilled no useful functions to produce the

sex hormones.

Histological examination clearly showed that
this dog had both ovotestes, oviduct, uterus and
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a vagina; both epididymides, vas deferens and as the true bilateral hermaphroditism with female
no prostate. chromosomal pattern.
From these findings, this dog was diagnosed ‘ (A - WBF614E5 H 2 H)
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5 AR =

S8 EIBATEZERAMMB A RS

HIiEF  HEFI60SE10427H (H) 9:00~16: 00
£ R R Em

1. HMG AERFOMR - TEFAROKRIKIZDOWT

—W - ILTRER - FALEZ
(ITETAN (R K PE47)

HEJ L J5#: - HMG-hCG BB WWT, 1M estra-
diol D& FRICL 2 0b 63, ANEM: LH surge
PREZHZLIENLTHS. Littman HiF, FEHHRK
FE# oy vic HMG #5342 L, Y8 XY gonado-
tropin surge inhibiting factor 2MEA SR, TIEMKIC
{EF L, estradiol #4194 % LH surge #% #ffil+5 &
WELTWS. 22T, MARBA GIEMEZR) I
HMG Z@EAMBEL, 0E5Hi#IC premarin 7 2
b (20mg FE : BT, 48WERNEE, T2RERIRICIfh LH
HE), »Bvix LH-RH 72 b (200r fHE : A,
60431, 12053tiCin LH & #IE) 21772V, TEE
DTiRE & Wit Lz,

R LH opifEz 100 L72%A4D peak fHIZ,
premarin ¥z b (64]) TiX, HMG #k55[140.4+
74.9, HMG #5181.0£29.4T, MHG #&5ic kY
IEEm AR L. Bk, LH-RH 5z & (74
Tk, HMG $#57i377.3+151.8HMG #5-#408.0+
328.3T, HMG #5hi# TE3Rb Aok, i,
LH-RH 5=z b, EFNCE Y RIGBRZ Y, HMG
FEIZ X 5EII—E T4 <, Littman & 0O#4E & —
Lizdsoie.

FEam - HMG #4512k Y & b T% gonadotropin sur-
ge inhibiting factor EALAINTNWE LTB L, 20D
BT L LTHIM® cyclic center (o3t L Tfij&, LH
surge ZHIL TWAREEMZ B2 Z LSRR S vz,

2. HMG ggi&h o Prolactin {EDZEE)

KRR - F B3 - /it S
KEBREE - & Rz - AR)ER
(K7 BE K FEST)

t MR IT IR E MR T v FAERL prolac-

HARESE 32 % 1 &5

a1 B

sin ORFRICOVEESFMLATWARN. FRbhbih
1, HMG iz BH 4% Estradiol 7% prolactin
ERSEDZ LIk o TIMaREICEE T 20 2 h
BEtLiz. BT 7 F U MER BRI Uizl Rtk A%
BHESFIERF L L. HuIR—EFIC HMG-HCG
Wk & HMG-HCG+ Bromocriptine & Z1T7220Y,
PRL, Es, Progesteron #{liEL, FictBFiEEkc
X 0 UPRak A B1ES Uik L 7-. #5513 Bromocriptine
e R, B0 HMG #5Hjio PRL (312.70+
3.72ng/ml, 8.47+3.75ng/ml, pre-Ovulatory phase %
9.12+5.31ng/ml, 4.11£3.91ng/ml, mid-luteal phase
T, 19.34+7.39ng/ml, 19.42+30.44ng/ml Tilij#H i
FEi3eirolz. E: Tk, HMG #5058, #
B3, 34.16%+15.72pg/ml, 38.83+16.54pg/ml, pre-
ovulatory phase % 591.73 + 306.25pg/ml, 1033.2 +
820.90pg/ml, mid-luteal phase {%1705.75+1166.46pg/
ml, 3226+1709.10pg/ml T&EEEHIT E: OB
M Hh iz, Progesterone Tlx, FEREGEE, H/EHT
pre-Ovulatory phase 0.65+0.06ng/ml, 1.29+0.70ng/
ml T3(X72 <, mid-luteal phase Ti%22.42+15.56ng
[ml, 69.46+40.06ng/ml THERE THIMER 2 H o7z,
HMG total dose TIIIEHEA£1755+617.561U, #5-
#£2115+834.151U THEDZE T 8227, LH L PRL
KT & &7 E., Progesterone 7%* pre-ovulatory,
mid-luteal phase I[ZEVWMER TR ENTZZ Lid PRL 2
DRt - SARBRE DT E ~ I I 8)  FIREE S B 2
LEZLNS.

3. BMmEFESH PCOD fEH|ZxtT S bromocripti-
ne DIFE

GHERER - FRIWGEE - B W)
FAFHFR - MRIEtE— - AMUE R
(REAR K PE 1)

SEFNTHERREE - NASWESERY 1T polyceystic  ovarian
disease (PCOD) DM 9 17233 DI (OGOP)
T, JREERRUIE:, HMG-HCG %%, clomiphene 3%
e 512 LR IR, SILEED 2 d Akt
FE{TRo%k. ABEHEOMLEIX182-184/112-116mmHg
T, testosterone : 98.0ng/dl & 11-deoxycorticosterone
(DOC) : 0.41ng/ml EETdH-o72. normoprolacti-
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nemia TiXHo7hs, AEEHNITH L, bromocriptine
(5mg/day) FEEERMA L. &5%, BEARMEDOT
[ L L BT testosterone & DOC & 3% Fh49ng/dl,
0.18ng/ml LA L, LH L Z2RICERLTEA L.
72 FSH 34 Tho7. BEIZ, bromocriptine #5
F T clomiphene 100mg/day 5 HEDPFRIIC X v Hak
AR E, BEIRAERY bz, BIFE, bromocriptine #5-
8 W AM, MEREEICHEFEELTWS.

EMESE O ICE LT bromocriptine @ %>
XM dopamine FE{ER, LH pulsatile pattern DsE
IzX Y LH oOffF—testosterone DK TFT—DOC DI
TRREVEMECHEEZ LLT I LBEZLLR, £z,
bromocriptine @ ? dopamine receptor ~®DEE/E
FIC X BBEDROAESEL H 5.

4% bromocriptine %, DOC il % 7537 ME5E
&0 PCOD JEflICR L THA DN D REFER L EZ S
ha.

4. Clomiphene citrate D E{FEEEIZ RIFX T 82E

/MR - ENIBA - AlE—
WnE# - BRE— - F EL
(BB B KER)

H1# : Clomiphene citrate (LL'F CL LR§d) O
ERRE~RIE TR >WTIRET L 72.

F - BIRERKREER ABIRESR & fih 72 255% 0>
LA2EEE TOREBEIAENGRE Lz, T OWIER
1330.4+1.28%, IEHIRNI66.5+12.80 H Thotz.
D5 BFEFEAREL/15 (66.7%), HiFAIES/15(33.3%)
Thol. AREH21~23 HicgmLl, Z o FAH %
control FEHL L. HWTHREMOESHE A XY
CL # 1 H#IH1Z50mg/H, 2J9#IH1X100mg/A% 5 H
[, MEMcEE L. ZoKER 21 B ~23 AL
L, iM% LH, FSH, PRL, estradiol (E2), progeste-
rone (P) %JEL 7.

A : 2 CL 5P 3FNEERLIH, Zhbo
FEFNIRRS L CRRE L7z, i LH, FSH, PRL
CL #E5/MBICBWTHEREI Mo, LaL, miF
E: 12RifE183.2+21.7pg/ml (n=13), 50mg #*E1%
385.6+65.6 (n=14), 100mg $5#%474.1+82.2pg/ml
(n=8) L%y CL HHEBEIFWERLL. MEPI
PifE13.1+1.6ng/ml (n=12), 50mg & E1%24.1+3.6
ng/ml (n=14), 100mg $54#25.8+4.6 (n=7) L7
Y CL #5453 Em %R L.

Wk DLEORREER, CL OBIIFERIER O 27 5
HE P OBEH ONSWIRES, {7510 Ex 5
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ATWEZLETFETE2HDTHS.

5. BFBETENRELEZ 5h 5 ARNERED
141

M - FHER - R
ETHE - KETE
(R YRR A PE It )

AREHEREE (PMS) &, EEALSHA, HWAEEC
RETEENBRESNS. L LEKEIEEHD Y 1B
Lb—E LRV, SEFGEZ, B> EER PMS %
BRI LD THRET 5.

BEIEKISE. EREIARMCEZEOTREZ 515
A R MO0, HEFHET, FBruEBREE, » v,
BEFTHB. ERVEER 2 OEED KIENS Rl
FELSMNETH . HETHEMEZ 2 TR E T
OB RITEE SN, R A REEH L B L THE
T5, WMARREE EDL, YRR RS, Y
FE OLHEZIRETORELZ T » 7 4 — V&R
L7272y, SR Ao icEh L, OEVWBRERE R
10H b T 58 CTho7z. PRL 11.3ng/ml THo=
2B, N—uFA5.0mg/ HERAT S LHHETHY, T
77 A ~220mg/H DitE 200mg/H bEXFTH o, 3
RHIP L. Ing/ml & W22 BHABREA 2 A Lo 7
O, WEH#MXY 72 Iy F100mg/H, 5 HE#HE LRz L
5, WEREOEH A REL R, TE, |oUE, #
BRREIFIIEAEE L. 24747, ©5 92, &5
NEESOFMERTARRBENICD TR S
BECRE L. DEX D ERBER2IC 2T S
PMS R3A&K7Ter2a7er ki szely FAEHTH
%. PMS [3AREMICITARBSMERCE DN, (74
7, W2 950, KORNLEZEORMERL P & Bk
L, B, RAEIUE, HREBEFSEOERTPEE LD F
IERTHDZ LR ENT.

6. IUD O< ) AZHEMICRIFTHEICDOLT (52
£R)

MH—i% - BoiHE - FRER
JKHATHE C(BEB KER)

HLE, 1UD OBRHEHF & LTRTFERNBERISHS—
T, EICEREETHSH LEDILTWS. Ll
BB EAEINC R T E L BT R v, bh
bhix IUD EF~v =2 ($845-0 2 A fIFEIFEA)
ERHOCTERRBINCRETREZRFELTE . 46, &
EHOROEMEZH LM DI HEa Rt L, BT
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DERE/IOTRET 5. BAEE TOERBERIILUT
DIk THolk.

. =y RZBNT IUD BREZHE LS, &
TR I ABETORICL £ B e RIFS A M
2.

2. Z¥%4HETIUD filcizvbdp s “tubl-loc-
king” PEUTFERIC FTRBELZIBOED 2 47205, 20
R RESEMICIER TH 0, (AIEIR2.5HE OB%
FERME~ T 2 LR &Y, BHEREERELZLORG
M1 HA L L) @, recipients I[CBHERL, FHE
TEHRDSRAE L 7z

3. IUD #%¥#% 3 HHEB LU 4 HATHEL B
Lk Zh, 3HBKETETHUCHLTOETEL
T SRR SRS LTz, L L4 H BkETRW T
LER Lol

4. TUD ATl kE#%4. 5HBE X D 5 H HiZH,
FCENEIIEE L, BN X T Zona-intact T
HYVBHATROWEE L IIRZ Aok, UEkozZ &
LV =UATiE IUD HAICL DV 2fE%4.5H~5HH
{Z embryo-toxic environment DTE{ET 5 I L AN
&N, E/ IUD & “hatching” L of#ELEZ S
Huie.

7. Scoring IZ & 24METF ER IEAE D IFERMATFZHT(Z
B3 Bi&et

IR - mHLEZ - 1l i
(R K PESR)

SET-EPIIEE (PEEE) DOIEBIA T 4T L)
BHTEARW. 22T, IEHEEE THIBE & 2k S 7263
) (13931450, 1324450, T3 8 f5if) D IR A OIS IE
SER, PBETR, FEIMEETRE L O—BAERE
iR et o630 L it 5 Z LIk Y, PNIBE ORI
HIFT R A L7z, PIBEE DS #0E, © AR L Ok
T, @ FEBREBLOY ST AEER, © FEibig
%, FEOGEHAREG S X CIVERERESR (Fe
UNETER ), ORREMERIT CEREARIR, Fihd, o4
BUOBMERE R L OMZEBRBRT RTEY) Tdholk.
LB 2 ORBEIFTRIC, PIFEAE TdH 2 ATREMEICIE T
Tk (AR, FEMEGS & OFEOBH R
2 14, IPERERGEE GRS X UBEEREC 2 8,
O, FEREBIVF V7 2EHHICE3 N 25x
T2Wi A2 7HREIER L, scoring 12X 2#AH TIHEE
MmEy7e ABSEDBWRER RET L. +742bb, ¥XTo0
WA H 2072 L 7211561 (NIEERESS 4 X UNK FRFEST
) ZRaTRIHESTRELILLZA, BEBANO

BTG 32 % 1 %

~4, 5~8BIUI~I6NHPADPIEBRITEFNENLL
% (4/38), 57% (25/44)% X 188% (29/33) TH7-.
Fiz, JREERT LI230B o NBED 5 B 174 AT L
7oy, TEHRGIOB SIEIEEEFNIC S TEW L 0235
D, EBIZ, BRAEBAOBEWHNEEIRENEITLTY
B2 T,

8. FEAEECHTITFIEERFOBH
—Rgskh D macrophage NENEEE Al & LT —

RHEGRF - FALEZ - HEIREE
® R B-EF R-SHEER
g i (R MG K PE )

BRE O 7 NIBAE I 3501 2 RO K ZL T L LS
NTRL, FROBRMIALEATWS. Bul, Z0KRE
12, FEHEN macrophage @ sperm EEEH, —HOE
XN macrophage X Y ih&Eh % L# 2 5% prosta-
glandin JRBEEDIEREAN _EF-IC X 2 IpFIREIRE, < i,
FEABEICEIT 2 HOREBRRIC X 55 KREE 4k & H%
FohTws., Zokdic, MEOKEE LT, macro-
phage ZHulL & L7cEBROEPERSATE

ZZT, BEDIIERESED S WEREIC K VRS
72fEAH1 > macrophage 3, fifE Csc C: fHIB XU
e 7Y CBERRELL. LT, FRAEhORE
#, TEABYEOH IR L ORNEDF I/, ik
L. ZofR, FEABE T, SRENCETE
&N macrophage A%<, ZOREDOHEITIZHEST
BN 2 @289 hdbihic., (RIS AREE &L
TW3bODPTYH, NBYERTE, FFNBHERICHE~S
T, JEIEN marcophage EMBLZWEFICHOTZ. EH
12, FEABEZ S OREFICRSWT, s X OEK
R OMEAMA LR L TWABGRRED bl s e
T VBEEICE L TR, TEABYER XU L oflic
—EOBFRERD L, O, LRI Y, TEAK
JEIC X B ANESEICIE, macrophage % WLy & L7z 52
DHRFEHRRVEE LTS Z Lo s hic

9. FTERACKT 2AHRFREAZH, AK

PR - SEEZET - RO
RRE e — - BLE S
(A K PE )
Alhar N2t 3 2 B 7 & ONCIEZ (R R E & B
ML LTSRS okl & s Lic. b5i44f], BISE
Sk —F URETREEZED RV HEREME” 1361, T
EIE 4 6, ORNERT o RHERLILE, JE - I8
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MEETFE (HSG 541, BEAEFHTI06), ZofhlflT
bol-. JEESEREICLY “FEEENE 13126 B
TR (I 4 0, SR TEPR - BERSES 4, 7 PAIBCRESH)
MH SNz, MORERTOEFEHLIF TIE PCT KRR
3B 2 BT EIEEE, 1 FIA IR I A A b
Po. ZRETHRE S IR 1o A B E RN, 3 FlCIIER
T, 1PICEBRT R b, SHPET o 3 fliddkic
OpE - JEMEETF S H e, JEERTEISH O D b, 4
%0 2 Fl3d I IE R, EMEREH & TEN
JESE D IRTEFHT . D7 6 Flix Wi BB AR O
B SRR L. HSG oip&sumtE, W50t
R olithitiz, HSG TomflBEs/25(20%),
FrillBkiEl/11 (10%) TIEAREL A BN BE T
PTA 8/11(72%), PFA 6/11(54%) NEZThoi=
7%, PTA, PFA 72 L L L7211/15(73%) #* false nega-
tive Tholz. EEETICH T 2 IE2IE(EERIE DR
T, UNEARE - BREREOEE MBI (E6f,
Tsed 7)), 5e2fEED 14 PTA, PFA #IHE 5 4l
W LIRS U725, SVERILIRIT 7 4 T13 iR G A
Mol ALEREEAD 6, RETENBUE 1 FI2MLE R
U TR, o SR REEER] 23513k < 0B R ITEURRL

X Le.

10. F/NOR3—FREITHEOREERIZ DT
—FERZEE (T D GOF & GOE & DLbssd
F—

JE BEAERER - fAATK - FEEMEE
M HE
(UM K A PR 5 60 P2 52 TF 9 7 O )

7 %m 2 a2 — TR ORRERE IS D 505, HET
FTFEIC X 22 MBS E TRV, GOF(hr—+k )
L GOE (=r7nr5y, =hLu®) OlEFEEFERAL
T, ES9EI2A X V6049 A =T, 6260 TR
DEFEIZT n 22 —FkHifT Lz (GOF 304, GORE
326). BARFARLE—N, I V=AY LRME
AL, BEBRBRTI A2 AWTREZITRY, To%E
MRz X DI S Lz, REEZXIOmmHg AT
LUz W27 — 7R, RE, KRR, 2RE
R, MUE, BR\EICERRero%k. HiRBhRIL T 2 5y
W& KB S TIT o 25 2 v — e Eil Ao .
EMET, W1 HE, 7HBOEFREICLETR
<, EEL o, REROFBETZ A e —kr T L—
ZTE, PR 1F, HIRHEOEMSNGHE 3 6, £
RO IE 14, R4 B, B52PE AV 7
vy 7 107106 (33.3%) bV, =bvrsr—7

(145) 145

TIETBNR 2 47, BLRMEO =M S 16 o 5341
(9.4%) Thoiz. ~nu—t LI R - FAF LKLY
HEL, DEEERMNEEESYE, T hrrichdiE
ST LEEEIER OB WA D Y, I TRIENRE A
DELRDLEZDBND.

11, HFEHZB T DWERAMICDONT
PR - AR R - PR
B big— - PHIEE - PR
(Ju M K PESR)

LHEORIEOHR THIVERFICL 2 b 008£<, K
0% % E®B LEDNLTWS. ZDDIVETRNT Dk
o EZIFERTIC X A NMECR L, EERREE
2OoTEY, YRV TLRETE~A 7 nd—TY=
— I X IV A TR Y, ThbikEdic
L 5 A OIRERAEEFER LT

HGEEINEFERPEICIERFICL2bD L E XD
v, WEAFS542 A kY, WAFN594E10A DRI IVETE AT
PHATL, LEMEIChoTREBEL 226 TH
AL,

DD b= v —Y = Y —EHEIT L2 D114
T, SHIBEEL, <A 7 ud—V Y —ERTLED
DIFIFITLHDHRPIERE LTz, =4 7 af—Y =V —
BETIRTB% WEBINESE P EETH D, 26%ICIREEK
BEREHEL TV 2oz ehbef /=YY —
Iz ko THUBMIZEE LT b IME ST T AT 0%
BEZTELDIET, FHESE LT/, YT
DIRFRENMEL o FEo—2 tEL M. Bk
RA00z 0, WEioFEIpEERCEEsC LY, F
NS EAREOEER bOEvA 7t — Y=
Y —OFREIED bR RERL LB L LI

g5 21 [F| B AT IEF LRI F S

AR 19854F12H21H (F) % 38
248 SRTUbs—1 3 KER=E

1. HfRI=HI+ 5 LH-RH test D&t

A 5L
8 1L S o R B PE AR

LH-RH test 38R THS - THAE - TIHLR O FREIBRE
EEHGOREELE LTHEATHS Z LIRIELED LR
TWa. A, bhbiuIEMmss4E 1 3256084 4 A%
Tz YBEBER NP RIEIES K & 3 U 744 o HRBRE
WA CEDEUREINE O 41, Wbtk 1 B AR50, gk
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1 2 B4 #2204)) 1ok L TfT2 27z LH-RH test iZ
DEWE, BRI LcoTHRETS. LH-RH test 3{HiE
Hi#%10Hpi#%ic LH-RH #100¢g fEL, #5070,
51304y, 604y, 904y, 1204y L1, RIA < LH,
FSH #{lE L7z. LH-RH test ®ZWriL#ETih LH
DOFEMEX Y, high, normal, low @ 3 #iz4yiF, LH-
RH # 5% peak fEIzX Y good BXU poor res-
ponse & [XBIL 7z, MEHEIIEEIAE TiX low or normal
good FOTRFHM: (78.0%) 2b-oLdb%<, #H1
EmHARICBWTHHKRTHEE (60.0%) 25b2L 1%
holc. 2 EMEARRTIE low or normal poor HlodD
TEMANEN65.0% % 5%, KT high good Al DJHEE
#:2330.0% ThH o7z,

clomiphene TOHEIFRLZIF] T, normal good #Y
276.9% THY, FULEKRTHEELE b S low
good ENZ B W TIIHRIIRRZNHIZFE D b o,

2. B-Subunit hCG AFEF v + MS-8501 DfEFARER

FERBAM - 5 R - wbkiER
HsE— - SRR
CANEPN 3 )

HFE, MRORHBEE: L LT, WER T hCG %
FEEERICHIE S 2 HAIR, HAR, LAIR 33 XU LAR
7 £ OB EE Y, ERARO BESHIC L
2T, HOEELREEZEO—2THS. LL, HEH
AEhTwWaRIEIE, £7 v — Mt hCG HifEx FHn
7o Latex BERIEEZFAWZLODBFEAETHY, =0
TeHRIEOBEED, 1.0~3.0IU/ml DLDBLL, 4
IR 6L D BRIHRPEL 22 TL %, Z0kBiEk
OIEEDEIE, LH L oRZXMEORELED, R
hCG DRV ~vTh IR (5 BLIED T =4k
IR - RHIOWER £ OEF T, BMEERTZ 1D

Y, BCELEET 22 0%, SEbhbhiz
Wy w— Mt hCG filkE v EREEERE ’*ﬁfﬁ}s
MS-8501DEH OBEE B0 T, BT ORKHELES
Mz, WETS. AREFISHTHY, 555 FNE
R, SHINEAR, AREBIEZFRL, WEBIHTR L
TR LBLHTDHS. ERFESHIOI L, 25135
T E TIEIR EFEFR L, LB, i CRIORE L 1
BLEZLDTHS. =D hCG HFEEREM O 2 filH
DHY v —  WHRZ HWEIRZ S MS-8501i, &
D@ﬁﬁ@@ﬁkkvf,ﬂ%@ﬁﬂé%,i%ﬁﬁw
FRAECHERAMEHEL, SERFShARroTE
SHEIR DR bW, éBiK%M@?%Mzé?mf
H3.

ARESRE 32 % 1 5

3. ZEEMEINBIERRE (PCO) (2HI1T2EIBRER
HE

BOIGRME - K E Bk X%
FERTE « AR - T S
(4R A E H)

PCO DN IEIEZ RFET 5 BT, AREBERESE
74iz%F LT dexamethasone (DXM)-HCG A fiiatlk
ZMEfTL, Il testosterone (T), 4*-androstenedione
(ADD), progesterone (Prog),
rone (DHA), DHA-S, Cortisol, LH, FSH {E D% %)
WZoWTHE L7z, PCO (%, (1) LH-RH Ao
RIEB Xvud LH oXEfEo EF (>40mIU/ml),
(2) ARRER, 3) £=E, @ BTIED S bR <
LY 3HBU EOEGEM 23 EF & L 7z. DXM-
HCG #A7#BE, DXM 1H2mg, 7 AfEO#ES
L, o5 HHXY 3 HH HCG 1 H5000IU, #hdt
%5 L7z, FEalic ACTH ARz 77>/, LH
RH AfaBr<Ti, [ LH OBRRIEZEDE.
ACTH AR TILRE POS & R IEFI IR D e o
7. DXM-HCG HAfiaBr TiamF DHA-S 23200pg/
dl L Eo 34 & 200pg/dl A5 4 4] 124y iF T, A
androgens (T, ADD, DHA) OZE@HZOWTHREL
7. It DHA-S 23200pg/dl LL_EoJER]T13200pg/d]
R ORER] & T, DXM Iz X 23R 3 v Va2
<L, iz ADD @FEIflsh/z (P<0.05).
HCG AMiIC X 2SR LMW EHmZ R L. BLEX Y,
PCO o 7#jm 5L, i DHA-S 73200pg/dl LI Lo
JEFNZ 3HRED Hh, ZhbOEFICEWTIE, BIEH
3k androgens BEREPRAEISRR S iz, M DHA-S
i?>200#g/d1 R OIEFNT 4 FIRED B, 4D DEER]

ZBWWTIE, JPEHE® androgens BRERFENRIE X
iz,

dehydroepiandroste-

4. BES EHOREOHEINESR
EAR(E - SHARETE - EiszEA
IIRE= - SREFIE
(EH RSB ER « & RAER)
HEFn554F 7 594 £ T 5 AEHNICREEME 2 R LIEH
ASTIRBEIC ABE LT3 ORERE L1 7 AR 16 2R o )3
MEEERMSR L LTHRI L. RBEEMRE L1264 &

W I PEBRIRWRE & 172 LEERE D DIRS L7z, UhafieE
Flix 178 N, BRWPEIZ63AT, 5IERDOIRLH$R3773
Flict LENENRATY%, 1.7% Thoiz. FEFE, &
PEES, MEEHCB W THEMICAEER

R, el




Wfme2eE 1 A1 H

i, MR EOER, ERHUAEIHEIZ W TLEEER
Fehol. MERHERAICEL, BERICERREL
HoLonignod. ob b OEROFETTHHEEI
FBHMCEET, ob ) 2RO AVHRREIC L 2R1T
K< (2 %K), 2D DRWANRTRIEL TLE S RiX
F (8945%) . Hifno P s heiEs <, 6, 7
T, HARFEF T 113z peak EIRL, MHFITI
3~ 4o time lag 2SFE L. £ HIICg TR &
IRk R T1F, 4 ~ 638 T90%, 7~9WT72
%, 10~12HT56%, 13WEH 5158 Tix76% T, HR10
~ 128 THIL L T £ BIEF O TR L E,D. 5EL
FED HE LSBT 5D, 2DIELAENT ~11HHD
iz v, 9@z peak k7g-o7z. Hfii L Ta b ik
T5ETOHKL, WERETIE4~12ETES2H,
13~15T5 H L13@ELM oM, kiic A¥EEL
io. WBRRICRIELE (=) oABgIHTLE (+) &
Aol BE AL, 1R 638 T2.9%, 758 T25.7%, 8T
55.7%, 9iET87.1%, 10587T95.1%, 1LiHT 100 % &
ERHRICH L, 2EMRE L. 2 oFTYiEikE
FCiE, BRIBOHHBSEE S A5 D 5 2 L 2 RE
LTwahd Ly, bhbhid, AEBHRC D
D, WEEE, PEREEEZTOTVWED, ZIVIHHE
RIYEFHE L V0D Lky. SHBRBRFHLTTSE
TniEBoTns.

5. @B%3EFEIMIROBEDH S LEFISHT S
TREEAEER
AR - RAERE - KA &
SUNEF - HEEED - MAMZ
ANESCR - KA
(FEFH EKER)

EHEOBAZA L, BEIBOTEIMERELIED TE
FERIVERANER T2 boe—EFlicH L, IRETERGNT
AT ORI OWTHET 5. EFNT 31 BRhciit 7
IF, A CI6REC IR RE LR A oIk
Iz TR, IRORREE TIlI20REM I NLHRE, 245RHFICREEE
1%, 27HRNEHARVREE, 285 RN I R IRIIRE I T
IWE RGN, 295N SN AL TR AR I CHEIR &
1R RERE 2 ik, SOmMRIEIRIERFI AR L T
5. BAREMOERImO THRETHELEL DK
2%, FIFOBMNWFLES D Y REET ORFRICEE 2 B >
7c. HSG TRTBEANEOEICET 342, ARIpE
IKEIE Saktosalpinx 5L, ZMISFEIZINEBEE T
BTk TWs. EEERAE TL M Saktosalpinx,
R, IR X Y RN, AFREIERER T

(147) 147

TN 134 < FHYee§, AIPR4E 13 Saktosalpinx D
HETHERES N L MR L. D EORTR X Y ZEH
GRS LE 2B S T3 D R ICIRE B AT 2
7o T LB ORENTENE WD Z L X DRI Iz
F 57 e —FIIHFEL, AU D Hydrosalpinx ¥z
B L WIS B D A TRk 5 8t & Lie. TRRIEHEIBE
12 THEREAICHi%E, Hydrosalpinx #i%& &l 1 cm
B LCHIB, WIBHE X DAY 2 em FE AN 2 IR
PR A3FE0 Hivizoo, [RIBIEHE I HIR 8 5Mic 6 7
TF 3 kR AW TIVERIE S b NIEICE i A &
WefF, AbiflZ MRk I TR IS & 7 v B
ITo7-. itk BRIETE, 3 HB XY MRAINRE 17
v, MHBXVARER. iR 1»AR TR0k
Rubin 5% kTiX CO: F 150mmHg 1= TSk %
bh2»ABEORT A M THLREFTRAHELATE Y,
PR oBEME D EIE, HROMIEOR SR I L
Ex 5. FEIMHROFMICK L TLkoEZ 2 5%
?E@ﬁ&éhh@ WL INEMEAAE & 72> T L FITE
I WV EREORENPHFTELLEXS.

6. BB D TIEIMEDOHEHIE SR

RORIER - 51—
Car Il P 3R K PE I

19794E10 7 12 & I ERLSERLR SIS B IRBE A3 Bl L T
5, 19844E12H £ ToHIMIC MBI AT R EZB LIS
1320401 C, LR MAIEAE 2320645 (70.1%) ZE®HT
W5, RIEHIENT 1 ~214ET, F95.83+0.206E Th o
7. WEERZBTHUNNC, TR - REERITT
Wi B 1325361 (86.0%) TH B, DI HYFETHK
D TARERHEZBREL, DEREE L72228Fico T,
BIEDYE LR U2k T LT Wicoi3856] (37.3%)
et ERhofk. Zhii, bhbh B FEERICALVE
B, TE8 EEE RRREREETRO>TWS
wEEbhD. 2o EORNEREAPEEL TWS
BAOBE—HENEIKT, 11.3% 1T Eheholk. &
TEIR KRR TR 0 7o W IR R SRR & 1772 0 T REIERAE & IR
bhi366D 5 5, 224 (61.1%) ICAEDJRE & Bb
NS R FEABER EVH O Lok, R
RRIR LT 244 D 5 5, TEHRIZ695] (28.3%) 1Z78[E]
WL, D5 boythizd2flicd8El, *7oTEIME

WEiE 6 fllc A bz, 3 L 7 B TR R B IR Eh R
B HD L, PEUIRT-44fF2301] (52.3%), JHEIRTF-754)
H1561(20.0%), HiEEF0H 164 (17.8%), JREA
B354 156 (42.9%) (TIEERASRSL LTz, #EMRRRST L
7269fliconT, HREIBREONEHEMME, Lk
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SAMEREBNC # 5 &, HEURETRE43.1£5. 770 1, I
KIFHES4.1+9.60° H, BHERTRE52.5+48.4 20 )], JRHE
AHIEE32.948.200 H Th o7z RN TRMHEER, 18
WEBEA L T DIERDSRSE T 2 £ CoRIME L L AR B R
EREBIC A5 &, PEIBET#E6.210.920 1, IEHET
F5.3x1.200 0, BHRTHOI. 7104500, FREABRE
4.7+1.8m A Thoiz.

Plozens, BEMHAREEEICHLTE, ®WHT
TAICRERE E RFE L BRIC, BHEAREBEEITRD
EREETHD LEDR.

7. ARXMHEHRELED 14

EA G- fEEE— - I B
(B I ER KW IRER)

BEE, 90 A0BT. /I, RRENED XM, 4+
READMERT TH Y, FERIR08, R, M@
WoIE Tl v, ST 3 R TR IC AT & B THEEE T
HD. BUKEE : BTN 3 H A RYARRE & 72 9 #Hik
WEARL, van ) —FHOERREE D . HAER,
{AHE3050g, HF52em Tholk. HWMEREY £2
L, FEREE, RETHOZEZ S 3. Bl TE
I ERER R M BRI R AR 2 22 Lie. B « 1K
#I130g, HR7lem, HFHPLEEE, MIEIHICRE 2B
3. R, RRENICSH S L ERRE L oM TR
DD, AR L. SRE D, R
SO LRI T H~RERE L TW5. BRI
1fitffE A€ LH 14mIU/ml, FSH 3mIU/ml, testoste-
ron 0.5ng/ml, prolactin 13ng/ml. Yefafkink46 XY
THER BRI TH S, IVP, REEE, Wi XP 13R
WERDRV. FINFR : AR, ERERICCER
B ER—ENIC oo SN TEE L7z, W EEEH
g0tz RETREICH L TR—&RFEHiE T2 4,
THEMEERER, BB~ =T 3ED ok,

BRMREBEMEORKIZ - WTIE, @7 v Fr &y
TERARICE D 7 A L 7 & A, @Millanian inhibi-
ting substance D[EEIC LS I = 7 — &, BEH.
OFREMREROEH H 5. XM RIBAE L,
HERBIZ & 06 OGN b 5 0%, =D H B36HI itk
K B, QORPFEATL S, £TOEN %
AT BB AHHT, ©, @0ORLEELTWS L&
AbND. EIAETEIEET, BHREYLIEORED
RERERE L& %2 Hh, FEREEHZ BRNcT
BRIHIRETHS.

ARiESE 32 % 1 5

8. 1FiRFR Catecholamines ) GC-MS (= &k 3 fiZ#T

AR - SERURRE
(& RIE KPER)

TR Catecholamines 3 4yf#, Adrenaline (A),
Noradrenaline (NA) 3 X ' Dopamine (DA) % GC/
MS Rz THHr Lk xS ioo TG+ 5.

5k SSUIIER TR CHIER124 L RRER244 T
by, WHRRIEBEE L, —20°C (CHEEELE. 7
VI FIREETHI L, GC/IMS RIzX Y 3 4HE & E
L7z, i, JIEMEX creatinine ME THEIEL /-

(i) WERICBWT A, NA B8XU0 DA 0%
SEGEZZAER, ERPHIT54.7, 189.93 X U011
ng/mg Cr. Th Y, HIER#ITIZ105.0, 193.08 L "
513.4ng/mg Cr. TAMEEEIZ FH L, iz AETHo
7o RRPEIG CI3IESRTHIT57.0, 138.04 X 1344, Tng/
mg Cr. FEERHITIF133.1, 245.635 X 1U8505.9ng/mg
Cr. LIEERMICHT EAHEMEZRL .

Uiam] TS, REIEYORIE L ES %45, Catecho-
lamine 3 3 OEIRPEIEICHIRERN TE /DR S ik
HEH.

9. S v FEEHACHIT S M testosterone, est-
rogen (DEHAE

AKEADR < BRIt - JRAE SO
WH FEE - RER— - TEEBRE
(& RKER)

7 v b OFEEREEFNCI TS MY testosterone (T),
estrogen (E) R EOEREICOWTREL, #0MpkE
BWRICBITSERIZOVWTEEL.

G - FiE) (1) ABLUfE 2 B hERSE, E
B - BERETICHEE Lz Wistar ZlET v P2 EBICHLL
7e. 2, 5, 10, 15, 250 fmicfEspMidR in & 7o 13 W EEER
%47, ifiiff T, E», LH, FSH ##EL7=. (1)
13HRIC, =—F VT TR 217V, W HITRELRER
H, WEEEEREE, A OURIEREREE, BTFINEEO 48
(B 4E)&->< b, 16HEmICKTERME T, @mf T,
E: #WEL 7.

CREHR) (1) mHhTHEY E: 1 HEBTERER
22+ 6 ng/ml, 40+ 2pg/ml THh-o7=A, 2 HELIET
FETFLT, 5H#ECIE4+3ng/ml, 17+ 3pg/ml &
A & 2e 272, 10HERLAZICIZ ERICIRL, 16HERT
64+16ng/ml, 35+ 4pg/ml & &'—2 #RL, PBHEY
EF L7z s LH 3L FSH 2 b, (2IERBEOKH




Wfez4& 1 A 1H

WL HFED b, (I BFMEETE, WP TH LW
E: 1Z#HF15+ 4ng/ml, 67+12pg/ml Th-o7=)’
W IGNEEEEREE T2 6 = 4 ng/ml, 31+ 4pg/ml & Wi
NIELEEORTAED bz (P<0.05). 7z, MWl
IR TIZ Ee (50+1lpg/ml) (232 x 8072
o, TERRHBEULT TERIETLTW:.
Mﬂmﬁ%ﬁfi&ﬁm+mwm1Tﬁ7+4%m1
R THEmED bk (P<0.10).
Likb].QH%M7VFTB;155%%%L:Ew
T, KEOZRLT, FEBIUCIIROMMEROZH
REMBEEE 5. SEORFTIE, ZoR#lic—E%LT
e T, E:, LH, FSH 0o—@&M0EmasiEn bh, %
DHOMEREDREICEEICEHEL TWS Z LRRE
iz, E7z, BB - IBEROWRERNPDH, 2 ML 2A0OE
WL EZEFTRETHS), B BLOTOEAIZIZIIR
OHELTRBLEELTWS LEL LR,

10. ILFOIPERBIZDONT

R - fRE 2R
(FNRBEREEETR)

3e) AR
(& R JC T 7 i Fr)

Hit : MR OREORRE L LT, JIFRBICLTE
hEASRBEOSEZALTOWRWY. LA LIFERRICX
ZUIOE Y IAZZIRD & LT, IO, Ko
TS, SDIZHINOREESTE~DOTRICHEE
LTwW5. (Williams (1943), Lombard 5 (1951),
Dawson (1958) <% Do FF5EHIC L 5 L JVERLIP
HREFER, JEKELEOIVEREBIRNEFEOH L ~ 4 F]
CEET S LHEL TV, R REDRE TH %I
SEFASHIZEI L T2 Koike & (1959) 2M7EEOIERICH
WU © LEOm AE, 5 Ho—AEINEH
PEEHELTWS. AL BT 20 4E Ll ERToHL
T, R LR IMBRENRERD. T2 THE 531980
EM D 6 LERIT bz o T UHIRIC BT 2R E O ESE
TIPS EBEZBR Lo THRET 5.

MRS XU - BIRERAATGE € & — TR
ShichLAZ A ARLEME L DR IR L7z 3058
DEFEE PR L Ue. B E 4 BRI Py IR 8 4%
L, RWTAF LT N—IZk DIV WARR 217 o
7-. 723 186 FHDMARBRICIT < /) A — & — L ZHERAT
OHEEBRAE PV, BURIEZ KW IVE O—FRITREE
BRI EER A BIE 2 1T 07z,

FEEL . 3058HD 9 H13FE (4.3%) SIS E R L
wfh%—%ﬁ@%ﬁ%ﬁf%ot.mMmngL@

(149) 149

% B 2 BRI 5 5V BRI B o4 610 4
H158%1 (25.9%) T, Z D ) LM IZ94F1 3 7 b H47
§H (305FH?D15.4%) TR biviz. JFEHSEOFERE L L
T, JPERCIVEEBRIC X D I0E o Lz b D58,
UREKIE 5 BE, Zofh 3TETH T, T o MR E
2331 B RRHESEHT HI1 406 7] (66.7%) T, FREJEFRAR
RO NEHGTEE 125550 (91.0%), JNAEIEES DMHERS Ak
1345341 (74.3%) TERD BRI,

11, E/kEEE L BHE ATH [T THEHIRL = 1 4]

BT - NESCRN - REEER T
KA E - EXEH
(fa B K PEAR)

BABEICE Y TEIVEFTROUESE 2, BTREE
2k % AIH r 04 bk VIRICE-SIEAZ
BBRLI-DOTHET 5.

SEFNE, 26%%, 1 [EIFRALAREER: THRIERE - BEAEREICK
HEIER L. 23 CREIER, 2EMAEDND ’%Eé

T2, TEIEERCEF HEMsh YR e %2
FREAHNT20 0 B TR, 225%ICH E@iu%m%ik
ORICIEREL, HRIGEIZ T ALREZBERL TWS.

Mk, SEFRICEZEY 2 L. FEEAEAEES
KT BEICIREF 2RO RVE, &7 7 ABITE
FEOERD D . ERARITRE B - BKRAETIE
I OBIBMEZED Y, TEIVEEE TREINF ISR
SR, HINEICINEKIE % R IEREN ~ D ER A O
HMERED RV, HIESERAE T, AIVEIILEIIR LS
LTWeas, IiERoiEic, RE2RDRrok.
AHINEIKERETH Y EmoEE IR ThL o, i
FRREIC TS TEE RO,

HAA&20ml (2w v ¥ —+¥25,000847, ~A Fu=
—' 2 300mg, LMOX1.0g %% f#L, IRttt 6
ARl EAEER TR0l 25, BRRR CIIINEB
WEOYWEE H, TEIEEE TIENEPERIND
IR Y AINEKELERLZ. ERAAIEL IO
EFROBEEN~OFTHPBES D L STkl
Wiz 3EID AIH % HifT LI MERICIIE LT, 4[H
Hiz Ficol ¥ TR TEMEEZHWT AIH %1742
Jo b Z AIHRICE .. BEMRIGE TS 205 FERBEN

Z GS LR ERD, HERBICIIAKERDRV.
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12, HRUSEB T 2 IPFHEFIREBIEDZER

ARERE - WF R - (HHRE
HE - SaEl
([ 37 & IR e 2 1)

B LW OREEE & LT, A oflc I
FIERBREIC X 2 ROBEME 2 bATWS. —fRICHR
A L UCIRINER, BT e, BIERTED
H5. FIZHIRERETURIAOEAALATRY, %
Teth—FHIEL LT, AHOEAZRIFBEOSE,
HERETRASATVWS. bhbhid=y22zHnTz
NOZFBEOIIBHEEEZER LIS, ZORRTE
BRIVE B MO B I _NEWERRE R L.

ZDXHBRENDS, DO TFIVEBEREIC
HHLTWEDS, BMS8EIL, ZobkidERT50
IR 2 & B B R & 15 7.

B I365%, 205% CREME, WEBIRHICT2 2B/ T
5. 2@ HOWOR IR E R . 2ok, BEHE
L7275, WRFS84E, TS D -0 IiEnEYAZHLAL T
WEEZB L. AABIUROBEEZBTRERZTR
D,

PEIRFERE HMG-HCG T o 7. FliRe A IR
IZid 2 [EOIMAGED S, %S| LIl iz 2 |
DORZREIIMSFEE L. 72755125 % CO:+95 BZER
1> Hoppe and Petts K TEf3E L, ZOHBEF L
T E2RML7z. WA TRICEIVEOMEHBL Y b
FEMNEFY ORI, IFTFHTFEBMLEL. LrLZof
B3tk 3 TARR L R Y, bAbh ORI
YLighoie. Zotk, BRSMERICE, &< AEDE
FlZE2, ZoBRIFTFoRA P LVWETICK b2
y £

ApZ, NMEHEOH L WEFEE L LT, FEOIIET
OB, T2 23 E©—W, TREFNATERE
IR TE 2N S D L EZ DN,

13. BEZHEFEIIRG

OEE - HEEEE - R &
(B BE)

a1k (1 2012 )

ST, YBE T, Percoll Rl Afda LkIC X
U, FEFBE, BTEROUGERRY, RrATE
RANEESIE TS5 ik b AIH ICpRIhiiRIC
EHEFIPEML TN D, SRIBEZHFETD -7 248
#ilo> Percoll ¥ Hif i ATH B X D IHIRICE - 72
SRz oW TR 3.

BRESHE 2% 1 &

REFI 1 KEFIRE 1.6 X 106/mi SEFHRE 5 % D EEZ S
FRER2HABD AF 23—, HCG #4511 74
DAY 7 vA v, HPEKEHARSICE Y 7 R
35X 105/ml HEHER 50% (ctE Sz, 4 BHER o
AlH JEfT3 % LIRSS, 5 A% H, Percoll ¥k
ViR HE ATH Bz TIHMRIZE - 7-.

SER) 2 K5 TR EEL0 X 108/ mIEEIR60% 0 Z IS
Y7 vA v, MTRIEES T LHEERD T
3 JEHER » ATH 5fT+ % L iFRE 3. 4A#E Per-
coll ¥EFUeifiEHE ATH e THIRICE - /2.

F&® Percoll FEFHEFBMEEICL Y, ERALANE
EHE B2 L8 TE, 1k AIH#ETREYT
Hole, BEZRETE BTENMECENTH-7-. &
AT Percoll SRz X v, HHENKRESH, BEiFho de-
capacitation, factor % prostagrandin 23 g% Sh 3 =
L, RITEET DRI COREIET, MERE, TSI
REREEOHFENEZ bR 5.

4. THAFEE REO 2 51

TTEFEH - S %3 - Y
Rl & (EEEKBIRE)

LlEb b AUE I S KIED 2 FlZ R LD T
WET . ERIL. BEII305E, BMETHE. LR
REOWAD T, BEERE, FEECIBLITEZL R
L. BURETIIVERMN X VBREO PR WEE HE,
WEFN604E 6 H I AR FEE M B AZRbE %32 L%
FEFRER RS e, W60 6 AL7TH WEHEM S
Z2. BUETIE, JEHIEY, RERTRET, BREIA
2 FIER CHREIIHM L b22ml. FE EAEmEAIER 7S
PREE TR . KRR TlILiRE 0.9ml, M1
FEOT. RETICCRMBREANRDZRET DI, W
M LIEEE, FEE EEEREZRD 508, B EERHS
JURBEIRBEL W, BRERTIE, MRl b
ERREEBRELZTRL TV ABEEOHHELAT
FR O RKE, BERRERC I 2B ROBRES ED
LT ENTEY. EF2. BEIBEBETEREIR
I BRI TSR I CH BB OFNE O 10 5. FRIERE
IR T & Z LA L. BURRIIESTAE 3 I
LS TS T E v, FE3PER AN TR KR D
RnEEHShREL, JRELLvwbhd. Mk &
UM R 2 L. O FEASIC TIEM604: 5 H29H %
B2, BRETIE, ARMIER, BERE R B
WITE R CARA27m], A23ml. Rk Tkl .2
ml. FEFEEE0 . REBOETENEG T, I
MR ELED L. RENESYOREICTHIIER A




mfm624¢ 1 A 1 H

SHES, BiEmET S LRI T, AL
BRI OAHERL, EELRIHEGHERRICE E b DT
wWio. Zhickl, NDREREE A ER EERERR X
UMK 2 BT, ZFE BAERICES Lz, BEA
TR T, MEREERIER Thok. B KIRE
X, EEZOWEFISEMLTE Y, SEO A ELH
T, 19145 & 72 o=,

15, BFFIEEBECHT DNV YT LA > OREEH

HE— - RPE— - STADE
UNER:=E (&R KW IRER)

BIRNEEICH L Tx = ilEMfEETH LAY 7 v A
VORI W THRE L.

SREFNIZ19844E 1 A > 519854 9 £ TIC BT T
FEFLELTURLZR LR TFERS LUK FENE
DI8FITH 5. BEOERHIL28EN HA0EE TT, FY
ERE32. 4% ThB. U 7 LA OEEREIT—H 100
HArr L, 54 2ROSER G2 {Th27. BV 7 vA
vOBEHIE3 A B110 AT, FHREHEIX
4.40 A ChHo k. RAEIHEIRE, BFR RBHE
@2, Fertility index @ 4B IZ>WTEH S (1980)
DOFEICHEL TITR D72,

ER ORTRRICE LT 18 H 5 FlicE e W LARD
DFERPE LN, WA 2 FICED vz, FEAET
OREWEEH3.0ml DU Lo BT 9pF 4plicaRh e v
IERMEL N BB LT85 BlicE LD

awuﬁﬁwéxw LA, BN AFICED b
. ERhR v LA TR E-RIOR TR T2000

>QWmluTT&OL.ﬁ%@ﬁ+~%bfiwﬁ¢
9 FER D B WITERORREIE LD, B 4
Bl bz, #ERTOEBEIM0% LT O TR
114 9 T EBR O & 2238 » H #v 7. Fertility
index 2B L1841 3 FlicEghi v LA R ORE R
Bohieh, BN 1HNCEY bivie. IRRSLAE D
NIERT R 0T,
PEDFEERIY, Y7 1A v 05 IETERHRW
%LLT, ¥T7$2000x104ml LLF, $EiEE3.oml DLk
OIEFICH L TIIFARBRE L 2 VB0 TE RV,
LEZBN.

(151) 151

FBEBATEFSERMATS

HIE  WEFI6L4E 1 H31H
BT BT Yy kT

1. EPF jEENOH - AT O RERICEHT 5%
+

il

FRECE - KM ¥ -5 FE
RSN - RiWE— - &% EF
AREFEL (BE L A TE 1)

CHECTREHEEEZH L LTCEREH SR TS
hCG %, MEEHRHETEZDIHERUZLTHY, 2k
BERE TOBRRICBT 2 2HNIRTTHEThL O,
197484 — A b5 U 7@ Morton HIZXk>THEEN
= B R AR ik P i 3R 5 B R T AR -
EHTH 5 Early Pregnancy Factor (EPF) ZHlET

Ll Y, flix ORERTFICB I 2R % ik
L, BLFosmiEfi.

1) ATigHf#lco EPF Bz, AIH ik
21.4%, AID BETiL 68.3% LEHARENTD b h,
ATH JEG TIIZRERMROFTREE SRR S ho e,

2) FEFREMO EPF &Mooz X v, EPF B
PERIMEZZH 7 2 MR T19.3% LE L LKL, BT
WREFE X OBEREMEANIEFI TI1E233.3% TH Vv, %
7 A MR TOTRERIIE L, BEROE, BEER
ENRFRICKRSZ LTRSS T

2. $FO DNA BIZLBFHMEICDNT

R - KM - S5 B
BIFEE - AKER - AEGER
/BT - BREREE U

(BIE K

PEde X v, FFoBREOFMITERE, BriRE, &
BREO WHhIEMEARHEE I T TRbhTwiz. bh
bk, HBTFo DNA £, size clensity % flow cyto-
metry Z IWTHNT 52 LItk Y, BHREERE O
FREEOFEM, »5WEXKEF, YRTFOSBESICRIA
FREEHERTROTE . 4EZE, flow cytometry
FHOTORFOHN 21T 5 O MERLHEEL IV
PRI OWTUTOMRAE B,

BT ORTLEEIC S WT, pepsin E£72i% papain %
WRALEEE S XY RNA ase & FHWRALEEEIZ >N T
BEfL, pepsin E£72i3 papain ZFIZHNAZ T RNA
ase WP Z{TROBEIZBWT, XV RFHR CV ER



e

Bohiz.

BERICBOWTORF T, CV flicswnwTzhth
DY TUT OE»H bz,

EB+mithramycin : 12.52, PI: 11.12.

DAPI : 9.26, bisbenzimide : 7.51.

Quinacrine mustard : 3.20.

3. AIH [T T2EBDEIRIZALI LIz TS HE O

1 451
R T - BRHER - H I
SF—5% (WKW R 47)
KNI 15 (WK EERR)

WATHEER O 14T AIH 12X b, 2 [E ORI
LR B LI D TS Lic. EGIIS3mOBEE
T, EHEEEET IO T 2 FMTR, VTR LY,
WEZZP L, Hotchkiss FEIz#E U2 0T %
Wi 4EIE AIH 2 TR, SificishiL, 3390g @
BREERL. To%, H2TEMELTHORBEL, B
B FERELZL 25, BTRER +45 Tbok
B, EEENE) o /272, 7.5mMole caffeine HN
Ham’s F-10 solution % i\ 7z Layering method (Z
Xy, 1EE® AIH I TERICKRS S 5. HE,
IR 4 A TRIBRIEATH 5.

4. EEHEBFTITECINT S Methylcobalamin @
R EAA BRRRHE

HASW - alE B BN

(R R R R e M6 SR 28)
WTFmE (A E s
FIATER (A WIRAEE ER)

HEZEME B T ANESED Methylcobalamin 12 X 2 EH#ih
B BT 5. BTG THEI33E TH S, NIE
WIFIEH 44E6 A Th B, T R PR a3 40X
10¢/ml AT & 2 VWIZTEBE 73 50 % LLT & o5 L 72 fl
Th5. FEEIT1 H3000; THIRZ6~9 8, 114
10~127-8 4 {7, 13~187 34, 19~307 3 il T
%. 703 3l Clomiphene citrate (1 H25mg) & ®
PR E AT

TRFRRRE. R TRER X ORISR OM G A0EE L
72 b 05.6%, FETIRE DB OWEE Zict 027.8% TH
ofc. BERfITE, 1PIEE, 1HFTFREDZOUEE
BHTWD. HEIRFRITI6.7% THoT7.

AR OFEHF G L VETFRECUE HIFINS.
PRI ORI DD 72 v BIFE, Methylcobalamin

EfRgEsst 324 1 B

BEHRIEREEZHNS.

5. HSREEBEFAIBRREE—TD2—

AR - R

(R K 5 1 2 7)
25 I SE

kit F)

— IR TR RE AR BT ATH SRERRL, £H7%
BAEE B0 THET 5. U6k, RHKEHEE TR
FavTRERy M ZBEELELL, aVvLSE
Thoiz. £, Xy MEECLELERVIRTZ LI
BT icEMmEE 25252 Exohd. 2ok
O, FENEY ) VL LIERRE, 3~5ml FEO
FTARAR VYV PATHEBEZTRY, 20 F %
ATH %2FE3T 252 R_AL 25, BHEwhR,
BT VIR RAREENE O,

R bhbhoFkic ks, HEENEORTK,
YEBHR D ZELITRT64.3+£36.8X10%ml, 61.8+14.0%,
#%20.7+17.9X108/ml (27.2+13.3%), 84.9--10.5%
Thorz. ZHIXES (1983), Lopata et al. (1976)
O LB L TLREFThH ok, BF60ES H Xk vi12
A ECIRIFIDAEFTIFITH LT, ZDoFHFEEZHANWT,
AIH %#EMiL7z. 0%, 64 (BETET 34,
HHET 26, RHBEIPRES 141), 33.3%2MEIRIC kT
Lade.

6. HHPORBRES (hCG, SP1 PP5, PP10) &R

LR - FBS BER - ROR—
SRl A= TR - RIRSERS
(H = K EEf)

t MREP S EMOBEHESC ALV E U RENTE
0, TR D OEYFRERSEER O S EES O N
IRTHWARNWLOREW. —JFt MNEERIZ hCG B
BERDIZLWIRERHBDT, AMFE T hCG D
&> SP1, PP5, PP107 £ D JAHEER A ORIt rh i Bl
ERATz. MBIRIEE TR L+ 5 BEF234, Fiid
~26 1% T, WHERE=RICTRIL, @mik# Ll s
—20°C ICHFERAF L7z, MESIEE, hCG-B-carboxy-
terminal peptid-EIA, SP1{% Enzynost-SP1, PP5}1r
PP10/3 4 # =A% RIA X o7z,

R R POBRERS X U E H B hCG:1.45+
0.33mIU/ml, 5.0 + 2.4mIU, SP1: 6.5 + 2.5ng/ml,
15.5+8.0ng, PP5: 369.1+195.4, 831.4+506.0ng,
PP10: 10.1+4.8ng/ml, 24.0+11.7ng Tholz. F&
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FBERICAHER AR Y. E-AEARE LT
B, BT, EBER, HFER OB L L TRE2D
7z. Bz PP5 (MERHHIMETIRED 7T, BT
acrosin i DEENREZLLNS.

7. RYRBFOFEIRBFICRIZTMEOE

INBFSFE— -« SRR
R K HE )

<7 ZRIPFOETFRICRIET I oM EL & % B 1)
T, 2, 4, T~9BXU10~12»AD CFHLIZD
FHREEME~ v % 2 S EPEYILEIC X Y # S TR 36~
38RFR D IPF D 2 ML BIC 3658 Ui e (4EI%R),
BERE IO 2 MR OES TOREFRIC O W T
BEt L.

FORER, 2, 4, 7T~9BXU10~120 AUt
DNYEIRIT, FhENh8r.4, 82.5, 83.55L1862.3%
T, RHEOME L L HIET L, #ic10~120 Afn Tl
2R IVAPABICHNERIEVWERZR L. £2R
#OIOMBRIE, 2h#n8.2, 6.8, 14.75 X 1128.3%
T, T~9BIVI0~12 A THARICEHVEE = L
7-. Wiz, FhFho Al 5B Lz 2 HiaHiin 4
MR LIZE 25, RMBRA~ORERZ, ThZh
90.1, 91.3, 85.78 X U75.8% T, 10~12» A0 L0
THBEIRELRMET L. SHICpEVBRfTII0E &1
10~12 p AP AERICEWERZ R L. BlEoZ L A
B, FHEOME D b, PIIRERE TRITT 20T
OEER IURFINOMBEOREmRL, = 5IIBEMNIC
EHLHMShBIITFThL, BEEIORNLONEE
haZ LR bN RO

8. REICHITHFERZHEOEHA

i E-AeLE— - EE R
NG (H AR E 43

E4E, IVF & ET 12l _RTHE{E™ 572 gamete intra-
fallopian transfer (GIFT ) 2BCKFEECTRALNS
Xoichy, bAEIRBVWTS GIFT #ick hERD
BorhTWs. WEDLIE, &blg, X0fli%% GIFT
LT, FREAVCIERNICHIRIRE EA L TE
IR S ¥ B I A TS ICB T 2 —E O L i)
TEY, £ OZH, HER, HESIUOSHORREER
TENLORBERE L TEL. —F, FERNZHICS
WT, Estes KFEHE2EDT, G hORFSHATE
B, BLASRIFRESRTWARY. ZZTHEEDLIX
L, REEEF VT ENZRICET 2 EHrERE
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TV, FORFEHIZ>W TR LK.

FENZHEL, TTCHEFREY A TWETER
I T2 BT 55 L, MERTFERFICFEANICE
ABHT2HENE L LRDEH, SEIT, BFelL T8
B BRI W T, I0F & LCR—@Efk IR
IIFE 3 PIESH OINT 2 AWT, RIS FERNICE
ABHET 2 HEE RS, RAFKRIT4TT, ZORE
ITRE L ICITEOIRT 2 BHE L, 16~17. SR T
HEFEEHERLT, 6@EOIFEZERLE. Z0552
A3 2cell T, 3 HEEEL, 2f L1 blastocyst I
HEL. 2o Lz LB 201X, PEUNER
OIFF LI FE WL o Th S, i LIRBHEE
R TRV

PEDX 9z, DEEITIEHZBREOFENZRFIC
R LIcz Lix, 5%, ZREORVWLVEDLRTEN
ZROTREERRE LD Th Y, FBk, ERARMHE
IRIC BT 2 ERER L OHEFRICB T 2 REOUE
- HREREL LCRATE 2R R RS 5L O TH
%.

9. Unruptured ectopic pregnancy O fgBEEE(C &
HFETE T

HIREAT - RAES

(CGRR % EKER)
FEAHE—ER - TR - i
Wit E— (A BFEra-)

HREZFEREFELZ =BT 1984 £ 10 A5 5
19854E12 F DNz 28F| D FBEIMEMRFI A3 272, =D D
B2 AR & B UG T h Y B H FH T4
bhiz. o 7FTRERERIZZ UL, FCREETF
Wr+r0e b bhENTHS. ZhbORERICH
L, bhbhizAREEOERD UCG HIER LY
BEWBEERYIELITAY, WEOMAELEICILY T
EIMHREDREWERYD, Shic D & C /742w, A
IREY - IRHZE IO RV L B TR L7

BAETREZH ORI CIERSMRAEZ BT L, 2zl
FITRE R ic. JRESEITR Cilix Ok & & 0iMTE
FERBOID, PMEWEEO 2 FTIRERHMmZE R
oMk, ThbORRICE ) EMERE XL T
EAMEIRO RHIRZENICK LIEIREOF AR E w b h
Te.
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10. AR BT 5 EEGHETE S D ERERAY 5T

WHEIESC - T - 35 TR
ANRIEAE - R
(FHEKRER)

MRS B BIENEZER T ICBETE 2 L WO FlkEE
AL, ERTEGTFELEOM IS XV ER ARER
TIELFIHENB X 5 Ichoiz. 4], YR CEE24E
AR 21T 2 S 72815 > S ERERRI R 3t 2 N2 AT
DFERE BT,

1. FEIMEROEECT 7 FllcARKEE T Lz, 2
BlIIMEEZTBET 5 2 LT, o 5 TS HED
TEZBE LT

2. PID OEWCT5FlICAER HTL, 2HICTH
PEEDM TR b, Lo 3 FIC I REFERIREN & DT,

3. WEEEMEREIC T IBICARBEZITL, FEPNBE
2314, SRIEE S 1 Ao Y, Fr AR BORRE )
D4l o7z,

4. SPEPERIEDE I T20HC AL 2 RifT L7223,
8z ENBBES .

5. JERESERITSIF D 5 B34l (42%) SN T b
D, ZhoITH L TIRBOHETHIC X v B, &
IWVE RS O R ERR e Shuk.

6. ZEVFRUEFIS2H] D 5 BAEEEITH 1005 D iR
BELN.

11. <4904 —=o ) —(2&k DIERRTE IRER

CEEE o) D (AV:)
R - FRBFIRK - HHER
ARSI (B KER)

FE DO INEMERIEEE DIEHEIZI1E, IVF & ET oAtk
LYIERBHELITRADN S L oIck Y, Zo@ELE
TETHREATETWS. —F, PEOBERETSH
5 JRETRVERAZO Y v FizonTix, 20
b7 - JRFREICEZ K OBRYD Y, KRB X I8
EEESETWBERNS <, BMTERIC X 5185
SHCRIARENLRBRABEZVWE Y Th5. ZoHMIIT,
WHEHAENEC S Z L L, MBRE ERER) BMEn
ZERBFLRATVWS. LhrLbhbho<A 7 ay—
V)= X BT, BTFLMLofRichkS, K
CENEZWAT, LAk, JVE O« WEilt LR
HOBMEPHEONE LD ELEXZTNS. FKHHIZBNWT
i3, bivbh OINEREIREAZE O BEIE L 2 OIRFREIC
OWTHEHL, bhbhd=A et -y —zon
TOWBEREE RN T 5.

AfiEaik 32% 1 5

FeRER

REERE TN

i H & F
A

P K BB - [ 338 A 443 77 )

(1) Gefafk L AW Ok = 7 ~ % X 2 (Rattus rattus)
B LUZ OEBREOZFIED» &, Yefafkicii—S <4k
Moz, ko30S rBATHIE, FETS
TLERLHHAT A EANRTES. () BRI REN
ENEBRERA L 3D 5. TWiE, BRBE O Sk (L
WEBERREZEHT . () BB by —EERE s % L,
ZNDEE Lo THEENICE Z 2 MRS 5 (%
EhfEfbosiert), (i) R W Iz
FATHE CEEE) 2 5.

(2) Y-YetedRDlmpE L ATV © 5 v b o NIG-IIGH
ISR & TR, = o POz sk no. 11 L Y ek
OIREFEIENTZT 7 e MY v 20 Y Yeafko
RIS SBIRAGL T, SIFZB 2 L, YIS0, 11
DBPEEICEEB LIz, L7232 T no. 1ZT7 7/ mty
MUY 2 XD, 222Ny 7 ZEWL, BIF&ER D
DY PRI AR E 2otz Z 11 YIS
HY, TNEIEFEM L OZREITIL . YEREGE & IERHEN
FEFEaicENT, LA LI YEERGEESLSRY O
THMECE V1L : YEER LM% 0EE& THRIRY
RRICRVI/IL: Y, Y BloMrEnic. 11: YiEE
L OMEIEELD Y, Th LImERE L ORMEIC LY
BREATORE (11; Y11, Y, X/AIR-Y) ol + el
(A1;Y/11;Y, XX, 11;Y/11;Y, X) Z&r»4Eni-—
WRICHRPE & THEIRIE & 2 5, BB A EMEE O
B3 bnwhriFtEE L oTns., BEETEEL AR
2%, no. IAEFE THRRY & bocflfkiz—sEbL £k
/%

PLEDGEBIE? D, Y-JeaAIicR i) 3 B ER i
BREEOmGELICHB. Y ko RRo RS
PEREICERGRTH S, L LIER SHEMEREORE L
FEERBGREDS. Y ko RReiH Mo mc X
EHEERS . L L1L; Y B = Ol 0 R
WREEIZ D72 2220 T, &<EBFRLEIEZ LR .
TORIZDWTEHESHIBERTREMETH 5.

(3) FIFBLE - Yefhk LAY ol

AARFEMHRE AW, SHEFEE, 29402
HRUE. BRSO TERTWIISEL LS E L
NEWVWIEE, FAXIEHLEL, ARF LAY —D
Putafht SR L UTHERL 2.
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1. FEBRSHCKAZTTELOEFOHFECONT

W - —F B

(b 5 38 K P A
bR

(FLEREE 1 9% bt 7 fh)

FEENREE D MEBERSSE7S, Estrogen, Progeste-
rone DERTrA K, BEERHICBNTEDL ST
et o0k, % T0~I5HHE D E L £y T H-
Thymidine @ up take # W THE L.

FDFER, Estrogen DR, IMEREHTHICKE R
WhblozdZ EPHBAL, ZokbR L EREHETENE
DAL dose-dependent TH D Z L AVHBA L7z, @HE
TEAHICR T 5 T EBIIR AL D ML BESAE M b @A
#2331 5 Estrogen JEESICHAMF L THLL, FEHNE
BEORFICHEERREERL T3 TEBRDHEEED
BATEM: A3, Estrogen 1Z2X->T control S TWnWsZ &
AHE L7z,

2. XVADRE - FEABELROREHBEICET 5

W
—HCHTERALE, BHEIMLE S L VIIREIEIC K
BZTAEIZ DT —

WEILHT - BfEF=E - £JI5LH
(Il ¥ 3 KR 22 2 05 5% 26 Bl R 62 )

ddY F~ v 2 OURERIAR, BEHE I OFENEE
B oAEFERBICHE S BbE, EERETHEMEEEANT
BEL, P TRVEIPLE L IIREIEFHB L2 b
a B BB ROl BenEBIzoONWT LEELK.
P ICoWTIE, W EKRICET 2BEMED 5D 5E]
B%, FEICOVWTIE, NEEEMEO®ES Z, JEHY
~OLTCEEIL 72,

Z DR, TENE ERIIERBFICHMESHER LE
HEAMIEIC AR Y, BENEET 52 L, IIEOREX
SBMICHN LIRIECEAD T2 2 LAERD B, F
HOWEE LIPEOBBIIT R bu S ick ) BEME
EhaLlEzbhic. ¥z, BHEIVLEIC X Y IVE O
EHRARHE L BN 55, HKRBICFERE LR
BERZED bz,
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3. Bromocriptine @Ot + B{ZE & steroidogenesis
~DEZEER K

THEEERE - ROEE - 1 E—
AR TE (FLIR R K PEIR)

JT4E, Bromocriptine (Br) O#EAEEEARRICHT S
BHEREE SRS X9 ITh>THKL. Br OfFHIRF
WEMALUTERT S L—BFIz@ELOATNEY, 20
RIEEROHEEH LA TIE AR,

FZ THREbhbIVE, b FMEEMBOEEEEEY
FWT, Br OBk steroidogenesis ~DEFE(EFOH
mERM LI-OTHET S

Br 13553848 @ medium change DFE10pg/ml,
100pg/ml, 1ng/ml, 10ng/ml ¢ 4 FEDJEEE THRML,
LI4% 2 Hl® progesterone (P), 173-estradiol (Ez) @
S ETIE L.

control @ P4yiiE 1% 112.40+26.15ng/ml/ 1 X 10°
cells/2days (mean+SE) Tbh Y, E: (32.85+1.25574
&ih7=. Br »10pg/ml, 100pg/ml #RITiX control &
P Wc B EE IR 22725, 1ng/ml, 10ng/ml T,
control ?124.84+7.38%, 124.25+8.81% & EIZH#E
iz (P<0.05). —F E: SiMI4EOBRELYL,
control & DA EZE T LMD,

4. RIZHIT DIRFEE L EREROBRICONT

TIEFEIE - HREE - FRIFEG
] PR — D
(3 3 PN: N5 0]

Kz I T 52 FO L GHEEE 72 b I AT IV 5B
DWEREREHE LB LI T 5 L & bic, RERER
ot E M5 BT, HER4BEE IV T7288, 488F
35 & O 24 R D ERRE IR T4 4 5 B o RE L TFR
HBIZX VBB EZITRY, BitERERE L. 20o/fE,
S T % 720 R TEIRE 2> > 48 FIFHIRR T L T b RS IR
~DEEITE E B bR o by, 24BEERORE T
i, BIREOREY, FHROMN, EFEROKT, &
BFROBY R EPERICAH LR (P<0.01).

DXy, ARHEMEORE £ IEREIETH
i, +ORZRBIEONIFEEDH D 2 LAVRER
Shte. %7, HER, EFEE BETROMICEE
BRiEERED bhie (P<0.01).
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5. NLARZ—SFIAOFHEFHEBERHRE

BB - EABRKES - srHR s

EHFk (B BE K A 25)

T
(REGBFERAEN > 7 —)

o X, Y KrroBL, MMEoERS T &2 TikIcT
D HEIEENEOEEREO—>TH 5. Tl
DPOFEPREE TS, Fh b OFEE Er
HICIEREICRE TE 2l BN s IE, BRUE
RKWZEEShBICBERWRW. 22 Thhvbhi, &
HHEREN LR Y —IEACTHEETO X, Y feafhs
EEHBT 2 HEOMBEEZRAR, HERECHIWEEL
D THRET 3.

FEZ, bhbhol R Lzt METFYRE 45 1T
(kB - EH, 1984, 1985)ICHEL 72 DTHBH, FHn
TR T OME I CA DY TR TFZHBEREES
FUBHBEICETOBEZMA 2. ZOFKIC L 5528
FUT40~60% T, ZREIIOKES H355 1 I % ©5%
B LT, PR T HERER OB G SHRIT - h b 4Eih
HIRD50~60% Thoic. BUED L Z 5, Akl
RELELTBRETH DD, SEOHRE TSR TG
a2 BN LB RO LD THS.

6. BHEMEEIC & DROATIRIGICBEY 2 EmA0HRE

s - PR - AR
TA] FH R — S
(% 928 25 1 K BR P2 22 )

RONLIHEL, WRO SRS RT PECS
WZ kL, FBEROTENEAGEMIC REE 2 2 L
b, EFLEhBICE>TWARW. 4H, Ko AT
DOERAEEKS BT, egg-yolk-tris Y EFHFIR & LT
v, 77va2Ravbta—y —fHBBERCLST
WG A B L, BUSRMESR O 7 0T L kR
#HONBROBER~. RO ANTEEICE TS
FENEAOFEIZ>WT LHEF L. 35°C 30 Tt
fit%, FTOEFRITHFSEE TIEH0~#90% & B
Thokn, REHHEOEE L & HIZH10E B TH60~
75%, #9153 H TIZH50~#60% KT L7z, Jefki
EAET O BRI HFEN CL0% R Th o 7ohs, BIERL
FRALITIIS0% TN L7z, E iR oFENEA IS
RO L BABREE Ay, ERTTAFEOLLH,
LSRN T —FNVEBATSZ LIZX > THIRASIC
T3z eWbhot. REIZX V2 X108 HOKT
Z3FHIFENFEAL, SFEICZHRIAHERSLT.

ARELGE 32% 1 2

7. BFTIEOBRKRFERRE

CFIRE - R — - AR B
REF—Ht - REANBIH
(RLWR 25 A JR #8)

TEFN444E X D 594F F T OLGFERNTFLIEE KW FREFHC
BURNEXEHFRL LTZ2L, BETRICEE2ED
TEGNXT54B], 5 H296HIC BAERE MIT L. Math
W U, SRR, MoWsmkReE, 2o
ICIRPRIRIZ D W T{T/ 572, Spermatogenesis % X
D EREMICHET 572912 Germinal Cell Index (G.
C.I. 4 germ cell $k/Sertoli cell $t) Z 7=, &
% (32 HLAE#ETT) Clomiphen, HCG+HMG, HCG,
@ Hormone ik L, ZHLISMZ Vitamine, Kallikrein
Rz, {BEDRHE TR LA LT EN0X
108/ml DA ESEINU 7282 F%h e L.

KB DA %h3R 1% Clomiphen H£#:37.8%, HCG +
HMG ###428.2%, HCG $¥#:20.0%, Vitamin H:
29.4%, Kallikrein $##:33.3% Tdho7-. FHEEFT R 20
B35 L G.CIL DEWERFIZHT Hormone PEHEIT
R R e R 2538 B iz,

8. IR IRDEURENE L RE T HRSHRE M
SIEE, FERE REAFCET MR

FETF ¥ A =— A h2Z—DHAE R OIREIENT
RTKAZH Y, 1Gy DXHRT I - T L4 T
EE LRV, A4 H TR QIR LY - 8%
WICHELTBY, BELVWHIREZFEDS 2 L2 RBRAL
y il

A, HAEFHISNERE oM RE R 55 H i
T, AL OETHRE R CAETRIIT O FAERE - Pk
FHAE L. A B IREBE oM - ARSI IERS
FELEERPORN, 4 BREHTRIMBREDEET
PERRTEN, AREEMLE L CER L. RAERY -
PR ML N L n, KABICBR Sh
R CIRFERE - Petfh~DEEI ARV LEDLIS. B
1T, HER L IR OBIRICOWTIE, ZhETOKR
Bt b OFFEICB W TIRAM RS H o7z L R
bBOT, ZhITEEZIMZ 2.
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9. FARMURMFICL DV R 2 HAREIRES & U 4 HEREHA
EDOREREICET 20K

T - ERETE - @JILF]
(Il 9 3 A IR 2 2 ¥ 5% 78 Bl K ST 2 )

ddY Rk~ 2SR L 72 2 Mt B X
V4 Hpatic~A s <=2 7 L—% —C Lo THEK
BIEZINZ, BRAHEEGRELRLY, ke L HEFouE
L7cY LThb, IMEREITRST, BHTOFEL
BB OB D, EOREME, FBELOMERS L UM
FARLIZEDX ) ITREST 0 ERN.

Z OFER, EEEOBPICEoT, EXREEEA~D
RER, BEROKED X ORI L, RERE
BERERIESENT 2 2 b, BEREORE, Bo
RECKELEET 2 L, BIUBHFORETEHK
DEBFIIRERPEL G2 TR LEDT-.

10. <o RAEOFEKE - BREICE T 5 RSREFIOH
RICET AR
THEFER - BB =E - 254
(AL i 38 KB 1= 50 5% % R K BT SR
1{fi7 5 5flit THOT7 L 2—AB XY dimethyl sul-
foxide (DMSO) # WiffifRiEAl L LT, 8HHIIE. 5
PHIERREE To-y 2AREHERE L, BEE LM L
AR ts DR IRERI OTREIC OV TRE Le. SR
FEANZ 5 BREIC AT TIRINL, BRRIREEIZL.M L LT
WAL, —85°C ITEL M A CiliFER T B L.
BrEI1Z37°C REF T, FMEIRIZ0.5M sucrose A
RHRICFES 5055 WEEE PBS o L THiE
fRERZFHINL in vitro THEEL TAEEMZHE L 2.
Z O FER, AEER O HKMUET T ethyleneglycol,
glycerol B LY DMSO Z#ERERI L LTHZITH
% %* methyl alcohol, erythritol, adonitol 3 XU xyli-
tol WXHFEIREA] L LT REY L Bbhiz. — &,
sucrose VA% W=FRED PBS M LRk
IV LEVEFRETRTEAICHY, BORERT—Y
CEBEFREI—EOHMERE &2 20 272, AL,
ethyleneglycol (& PBS 4o HRETL EWAEFH
o LTt
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11. E FIRFEIE®D Prostaglandins (PGs) E4
—IEEIEIRGI & FERRER DL —

e - A)IEES - B2
{EKE H (JB1] [ A FE 1)

HRITATEATSE FD CEERESL TH Y, IVF-
ET mk¥® key point & 722> TWB21Z0 #HEico>
WTHEHREARHATHS. BIEBRTIIERL PGs L
FHESHENEHSA TR Y 2oRE V4, b FEE
BiEL RS R LTI PGs EAICHL, ER
TR L FERETREG 2565 & LT in vitro THHKE
L7z

FERI2M ARG OEF RG] (NTARRHER) 550
EFERMES L D B TR OB E Krebs-Ri-
nger bicabonate & (pH 7.4) H1T95% O2+ 5% CO:
DT TS MRS R Lz, 8o -k x Btk
{b#, cyclohexane+ethylacetate (= Tt L, RIA |z
X V%o PGE, PGF BE*JIE L. &Ko PGE
PEAR T AEAR G & FERRREFI O T2 13 vt PGF
PEAELE, FEWWEN CEFMIRSICH LERICEEZF
Liz. ZoZ k&b, BRI U LT 50HIERER
BRI YR > PGF EEAPEEAREEIZ Il TS
AIREMEAVRIE S iz,

12. FTIHEBECHT SHEIPEFEREORE

ZHIESE - PRARTESC - AIHE—ES
EH & C3h 7o 9 I 2 )

PEOREE I ) TR OA K ROWMERTF )RR L+
3 RIEE B o3 L CE MBI R E M T R bhTn
B

UL, ZRLEEFEEIREBERERARTIEL S
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FEPRBICEELT 2E@ICHS. ThickbhoT
R RGFTHUBEZWET 2EFPEIZo X H I
Rolc. L LEEZRERE R B & U 7o leil M s UIpR it
REECELTBOTERARHS. 40, ZHzEM

I H#EYIER L, %@%%ﬁ%ﬁ@ﬁ%ﬁﬁ&ﬁﬂtfﬂ
YR OREMRAEHERT 2 Loz hIcEL T2z
H%ﬂ%@&@ﬁﬁ%ﬁ%fﬂbwupLﬂ@%%mﬁ
L7z,

WO D MR ETFo720, Ta # (954]) 2o
WT 8 ~127w v/ MBIEAREZERR L, WEDEDST
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