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Induction of Superpregnancy by Pituitary Extract Injection

in Rat
HFRFEFUYERFEE
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Jutaro TAKAHASHI

Atsushi ITOH

Yasuhisa YASUDA

Laboratory of Animal Breeding, Faculty of Agriculture, Iwate University

FRREES v b O TRAHHRE RS v MoRE LT, B BESYE, HrRRSEsI LIk

ERITRF R 21T o7,

1. #R7 BHHL10A BicR T2 FRAEMEEE G ROTEERET, ZhFN19.6+24.22, 15.4+7.7
2T, XBEHOEFRKI2.321.02, 11.6+1.0a i b_THEICEL 1o (P<0.05). LiL, BEAOKE

S TEHMHRICEEZELED b hinol.

2. HIR21E BicB1 5 TRARHIRESHOTIEFERTRII8.3+4.1IETH ), HHBRDS.5+3.7[C
CHRTHERIZE»o7 (P<0.01). Lal, HEHOEHIETERII4.08+0.48gr. T, HBHEO4.62+

0.34gr. [THARTHERICEND72 (P<0.01).

3. TEEHMMHBEGROMN50%25, MR7HE, 100 HBIU21HBIZBWT, 192 Ll EoEEHML S

DWVIEFRTERE L TV,

(Jap. J. Fert. Ster., 32(3), 327-333, 1987)

*

Z v b&Awi PMSG & hCG offighick 3
WEPEIRFEERT, hETEEITbhATnET0, L
2L, BRI FHE LT DRI RR K 710, 3B R
IERICELS 2 L3R TH B L b Tn5s. BicEBE
fzo PMSG & hCG 2#EEh7zT v bTIE, +4
ICEFEIEFER S h 525, FERATOENHEENS 1D,
FEREGIEREES v & LRBEN S, &< EK
LigWplbZnw, 22T, KFETCIHET v O TE
R EMES v MG U CBBEIIE SR L, ML
BS¥T, BRERFEOTEEZ R L.

HRAFE

il

D R

FBITIE Wistar 25 v b & Uk, TRBIRE I 7
REAH19RF L L, =iR1323+1°C 0T oHE L.
BEREE (vV R, Ty MEEMATAR MR 7Y —&—,
BARBETE KK.) LAKZHBICERS &

2) TEAEHIE

TEAHHIEL 3 ~100 B0 RZRBHRD 2 WIS
MOTEMEE AW, HT v M= —F VRREET Tl
B L TTEEZIEHL, 0.5ml OIREATANAL L
bl hRBREICAN, —20°C CREELE. REE
3HALRD S DEMFEF L. ERRC v EfEL,
Mz TWABEAEK L LbICRESYF4 X L, 2,500
r.p.m (1,000g) TI54EL L. FEOLERZ TE
Rl e L.

3) T v o TFTEREREEORS

1 O TFIEMED DA E —Ro Mo #b L.
MEZ v MIEF 24 BOWEME 3EELS Wz Lz
3~ 6 WAORRET v bRV, EX 27K ER
Witk ok UTe B 01218 ~ 1303 12 TR G 2 SE T
ICEEH Lic, FHRERHBRES 2 Ao ENG e &
FTHICEAME v b E—FRE S, TH, Ex 275
DRETFOFECL > CREEMHRL, ZOHZTELH
B&L7z.

4) RO

TEEMHREES L CRBS YRS v b2, FIE
7, 108 XU21H D12 H 13T R L T, JIEER,
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% 1 Number of implantation sites in control and treated rats on the 7th day of pregnancy.

Treated®
Control? No. of implantation sites
Total
19 or more less than 19
No. of rats 4 5 3 2
Ave. No. of implantation sites = S.D. 12.8+1.0 19.6+4.2 22.0+3.6 16.0+1.4
(Range) (11-13) (15-26) (19-26) (15-17)
Ave. No. of C.L.®» = S.D. (Range) 13.5+1.7 28.2+7.4 30.0+8.2 25.5+7.8
(12-16) (20-39) (23-39) (20-31)
Implantation rate = S.D. (%) 93T 7F 70.8+10.6 74.8+8.0 64.9+14.3
(Implantation sites/C.L. X 100)
Ave. weight of ovary + S.D. (mg) 29.0+4.5 41.6+6.0 41.8+4.0 41.3+9.0

Ave. weight of uterine horn + S.D.(mg) 236.8+41.0

303.4£76.1 324.2+32.0 272.3%116.2

1) Normal pregnant rat.

2) The supernatant fluid extracted from one pituitary was administered to 3-6 month old female rat at
12 : 00-13 : 00h of metestrus of estrous cycle. All of animals were mated with fertile males at the

following estrus.
3) Corpora Lutea

ITHRE SR, HIRE, AR MEOREL L
To. EIoMMBEEL LT, MILED 3 ~6 7 AlnlEZ v b
RRRSY, BHRLFCBICERL CTRBROBEEZIT
ic.

5 EH7THH

FEAmE L, BERRIC Ao IR0 $kn HERE
PEELI. BRI UOUIR L FEOER G HE L.
6) 4T4E10H H

MR (Anti-mesometrial side) OFEEER
2ROy PTHEY, HECKERY HLE. IEF
B X URINEDRLZ D ELZEH T L L bic, R
JaER L LTRB LU RBREELOTHIELL. £,
R EE, FEERSIUCHRERETHEL Y, FEE
BEOPE AT o 7.

7) fEHE21H H
TEMRBEMEROTEEL 2RO £y FTHED
RIEE GO RIS B EER D L7 JRIE L BRIR
Eo¥k L Z O L ORTOF LKL, RIEERE
FHE L. £, BT BEBIOCRNEOERDH
FEL. AP, BBRERZ JAEEZTESEIEDER
&, BRSO EERELL. AFRTFICOVWTIEAE
FEZEHE & N & o BEED SHERER JIBIS 5 L & bR
(Crown-rump length) ZHIE L7z, Az z 5L
LI L FEERZIE L. TEEEOIER
kT 3T ok, £, EAOTEAE ST 2
ZLNEEETH O, T EAEELOTHEL L.

8) Zofl
LR OEDRFER LB OIEF ORI W TS

T3, HEHICBWTHERER X UEFR RS9
AL kDb o L19EAI D b o Lizsy i T HigRE L
7o, TR BOEEFIMCHE LDz, SEIORIBEED
B OPEIEE L O EEORLEVWE © S 18T
v, FRULDERLHRTFPELND Z LITELETIES
DXV LI TH D,

= =R

1) g7 HH

TR 7 H BICR 1 2 BRERLE A R LiconT, &
B LB L CHEGRE L. (1), BEHOER
HursBEozrh L ) bEEICE o (P<0.05) 23
Z OFEFRBIIBEHECEECE»ok (P<0.05). #h
B EREDIMEML L b o L 19ERIED b D & iTsriT
THET % L, BERRICIFREOEIAONRND,
HEZ 19 ED b OTHEEICSWI LED LA
(P<0.01). JPB X OTHERIBESHTHRICED
57= (P<0.01, P<0.05). FHHREAOKE S 13F G
Lt L TREE T RboT.

2) IE4R10H H

IEHR10E B OB RECCHE R EiconT, HhfEL
SHREEL CHEBHRH L (F2). #EHICBITLIER
R R R THREZEA DL AL 2. ROk
FREERRIBELEHTERICE 2 (P<0.01). #2
Hig, EREEPIMECED SO L19EEKRD b D &
AT THET S L, 19E Lo THERIFERILS
Motz (P<0.01) 728, AGFERLHFERERIITHEEZRET R
Dot JRRERBREHTERICEN 2 (P<0.05)
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% 2 Number of implantation sites in control and treated rats on the 10th day of pregnancy

Treated®
Control? No. of live fetuses
Total
19 or more less than 19
No. of rats 7 12 5 7
Ave. No. of live fetuses + S.D. 11.6x£1.0 15.4+7.7 23.4+3.5 9.7+3.0
(Range) (10-13) ( 5-28) (19-28) ( 5-13)
Ave. No. of C.L.» + S.D. 11.9+0.7 24.8+11.9 36.0£8.1 16.9+6.3
(Range) (11-13) (11-46) (26-46) (11-29)
Ave. No. of absorptions + S.D. 0 1.6%+2.0 2.4+2.8 0.7+1.2
(Range) (0-6) (0-6) (0-3)
Viability rate = S.D. (%) 97.5+4.3 63.5+18.2 66.8+13.0 61.1+21.9
(Live fetuses/C.L.Xx100)
Implantation rate = S.D. (%) 97 .5+4.3 69.2+18.5 73.1£11.6 65.9+23.4
(Implantation sites/C.L.x100)
Ave. weight of whole conceptus + S.D. 37157 36.7+£9.3 36.7+9.74 36.8+8.6
(mg)
Ave. weight of ovary = S.D. (mg) 27.9+1.7 35.7+11.0 46.4+6.7 28.6+6.4
Ave. weight of uterine horn = S.D.(mg) 601.8+94.5 745.1+373.8 1079.9%+279.0 521.8+236.3

D2 3 See the legends of Table 1.

# 3 Number of live fetuses of control and treated rats on the 21 st day of pregnancy.

Treated?®
Control? No. of live fetuses
Total
19 or more less than 19
No. of rats 4 6 3 3
Ave. No. of live fetuses + S.D. 8.5+3.7 18.3+4.1 21.3+2.3 15:3+3.1
(Range) ( 4-12) (12-24) (20-24) (12-18)
Ave. No. of C.L.» = S.D. 14.81+2.2 34.0+9.1 36:0+6.2 32.0+12.56
(Range) (13-18) (18-43) (31.43) (18-42)
Ave. No. of absorptions + S.D. 2.8+1:5 3.8+2.3 4.3+1.5 3.8:+-3.9
(Range) (1-4) (1= 7) (3-6) (I-7)
Viability rate = S.D.(%) 60.1£28.7 56.1+14.0 60.9+15.6 51.3+13.3
(Live fetuses/C.L.x100)
Implantation rate =+ S.D.(%) 78.7+23.9 67.1+14.3 72.7+13.4 61.5+15.4
(Implantation sites/C.L.Xx100)
Ave. weight of ovary + S.D. (mg) 44.3+12.4 75.83:£20.F 81.8+20.5 68.7+20.5
Ave. weight of uterus = S.D.(g) 37.83£21:5 77.8%£13.8 86.71+12.0 69.0+9.8
D23 See the legends of Table 1.
2, FEERTRAERSERAR» . BREEIRSH To. BeGEE, EFRTEDICLL ED L o L 190K

LR L TEEA AP BREVALZWHEATLIRT
EEOKTE Aok,

3) iE21HH

EHR21 A B OEFIRTERSHEE R SiconT, &5
FELGHREE L CHERE L (£3). HEHOETFR
Fiz, BEoZTIC ERXTHEEILE o T (P
0.01) 73, AHFESLERFICIARRETA LR

DL O LITHTTHIUIER, BEE BRE, &K
B X ORIEFEICEWT, MEOMICEERET L
bhholk. EBIVCTFEOERIBRSHTEEI
#E)oz (P<0.01).

BaRa, BETR IUMBOER LERICoVWT, #h5#
AR THB L (FR4). &5 o BE BT
BIUHRBOERY, MBEHLIESTERICE» S
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# 4 Comparison of fetal size and weight of control rats and treated rats on the
21st day of pregnancy

Control? Treated?
Total Male Female Total Male Female
No. of fetuses 34 14 20 110 58 52 ®

Ave. weight of whole 4.62+0.34 4.78+0.29 4.47+0.32 4.08+0.48 4.24+0.36 3.91+0.54
conceptus=S.D.(g)

Ave. weight of fetuses  3.47+0.35 3.63%+0.29 3.35+0.35 2.99+£0.40 3.09+0.38 2.87+0.40

+8.D.(g) ,
Ave. weight of 468.2+94.2 448.9£55.3 983.2+115.3 413.2+61.6 414.8%+56.5 411.6+67.0
placentas+S.D.(mg)
Ave. of crown-rump 30.8+1.9 30.6+2.0 30.9+1.8 29.8+2.0 30:1x2.0 29:5+2.0

length+S.D.(mm)

D2 See the legends of Table 1.

@
Fig. 1 Uterus of superpregnant rat was filled Fig. 2 Twenty four live fetuses and two abso-
with many fetuses on the 21st day of rptions were obtained from a superpre-
pregnancy gnant rat on the 21st day of pregnancy.
The fetuses were found to be uniform
(P<0.01) 7, hRICEEEEZALIANISE. & in size, but mean weig}'xt of fetuses in
FIFOIBIC £ BHRETHE, HOMTH EOHIEOE i Bl e 2 T TN
BEPMOZA L X VARICEN27 (5H P<0.01, uterine horn. L : Left uterine horn
XHHREE P<0.05). BFIAEIRAGHE S b1 e Ho
BfEoFE, BRI UBEOFTRERL, 28XU3
lZm iz 3R 3 OHE L TWAIREEEZRL T
w5.
4) Zoft
TEERMINRE GO 2HllIconTalis £ 72 L 2 .
5, BEBS IV EOETFE LN, E5 0 L0
X, MEIR23A A TH Y, EMUBEOIEFITIET v F OIEYE
W LR L Thor. 18ILE G LB TiE, BIbhic ;

FETINESL, SHBE2HETIC3IERRTLE. it
D15PCIX 2 @l £ THEF LI, T 0%, ST
AL, 3 ﬁ%%iﬂifﬁiﬁbf:‘!{@ii 1 EDHTH Fig. 3 A superpregnant rat had three conce-
Ofz. 9ILE M L7 TiE, 8ILA3EimEEL TIE ptuses which placentas conglutinated
FRIZFEEFL, RRALR. each other on the 21st day of pregnancy
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AEETIZ, Wistar ZHT v MCFERFOHET v b
OTFEEMHEEZHES TS 2 LIk T, BRERDH
EBrRA, BETOATWSEIEIFEERDIZL A
£ix PMSG oM—#%E5, %7k PMSG & hCG &
DRIz ko> TITbhTWa. FEEZ W/ @BHEInsE
R L OCBRITERF IR, TEEOK TBHEERY
ST EARIEL R v N OBHBE T ~BHE L i@k
Ii% HE L ERYOIENE, FBExLILW. FHE
Hng, FRAHMEESICE 5 v b OEPIIFHIE L
VHEREOBEEZITY, KOX I BHEREEHETNS.
T v b O TEEATHERGIC IO THEMES v ME
RiEPEIISFHE SN, FR3AHE LS AEICBIT5[HE
INRENIEFIEIRIC R L CRRICEmL, BoRED
BEB LU EOFEIEFTRERO T OB L THE
ZEFRH bR po. RERICBTSEETHE, 10
HEBXU21HE BOBEKRRIE, AR OEE3 HER X
U5 HEHOERNMOEOBEIRE LI L A EEN BN L
nbh, RS B BICTEICTFEL TRl o X855
NEERTZEEZDND.

ARI0H BizB W, T EMAHMIRES-H T RIUET
P onEB L, ERBICEE LB SIED
ETHbhie., BREEIRELESHLE TEIARD
T, Rz, HERESIEU EOHA TH B FEEK
FTLAad»rok. ZALDZ L LBRIERAFESNT
b, M L LERIOE B 2 COROKEICIT BRI
WX BEEIIRL, BERBELARVWLOLEXLNS.

ITR2IA BT, 5B 2 ERRIZAEION H
PRI R A EERR L, EFRTRIEIMNEHLIV LA
Fizghrolz (P<0.01). LaL, FEZRPLBTFOE
FRTRABEH L OMCEREZEIR D b2z, Z
AT BBEOFIE P v kg, Fh b OFEEOPEIIE
1%L, EFEBRFEROVEVHAPEERTWZD T,
B R TRIT ZLEND S LBbI.

<% 2Tl3, PMSG » hCG ALEIzk Y, L 0F
KE&EHBDZ LNTESD, BREBICELT 2RFH1E
&, RSB0 AFRFRRIERERED BTk e
NUT L nbh T, KERTI, FERICkT
BERBOFTRTFEI R, ~VAOEAELY b
LABEAEENE G, L, HIE21E HizkiT
DI EREONEN, JATF R X UM BRI R & ik
LTHEIDNE o (P<0.01). BEHORTFOKE
ﬁ$ﬁ?&ot@m,ﬁﬂ&%%ﬁ%%btkbt,%
F—PEY Y ORI R E O R R IE TR EOMER AR
AREEARR TRV r L Bbh s, BEHTE, B

G - PR - KH (331) 5

L7 A LTV aBHIA%E <, ElICX Y 9 Sl
DHLNBETFHHDT.
BEROIBERT, MIE7HH, 100k X02LH
HIZBWT, WihbxtR#EEozh LY bELDTH,
INRBREBICRIT B IEOEIRESARI L WD TH
5. BHRETIE, BRI, BRI X OERFR TR,
Y OFENRLZLNT. 22T, ZORENIIIROE
CX B b0, BHERMOBOHEEEKDOEIZLZ LONE
BAfeIc T 5 7c0iz, BREE L OEFR TS 19HM
DLOLIMEARGEDO L D L4y T T HELE. =0k
B, BHEREB X OEFRTE9E Lo @Ak ik
FIMERGOFEE D Z NIRRT E o7 LT3 T,
BRI S WME &, FRET S L DEEEE X O
FREBZLNTEZbDOLELZBNS. £, TH
i oIz X 2 EPEEEER (BRIRE o
) BRENKREVDOT, ZADNERES L OEFERT
Bl kEREBYEZ TS LEILNS. ZRIETE
FHIHBRICE ENEFAVE L RIZELR D D200, 5D
WEAAVE ST AT v N ORZEOEKESKE
Wb rtEZLND.
TERAMEER GO 2 FlIT > W T O fE R D 5
Ex25L, BREEZFEL GRS TS LAST
ETh, ZoFHRIIKRABKRETHY, REs L L
i Y REETH D Z ERTHEENS. '
ZhET PMSG % hCG #EDHNLE BT
ZELEPINEFETETL, HEFICBT2HR0E
RN L RS E CORRTFORE OMERIIRET
o, RERTIE, REMET v MCHET v PO TFE
R E BT 5 LIt ko TBBIR B s, &
BRHBICE S £ TRBICBRERERZ ERFTE 52 LR
Ehic. ZOBEIZOWTIEAH Td 5 25, B
PMSG t hCG of#tFlIc X - TEHEIFFHIE & i iEiR
F v NTIE, EERESICR T 3 IR L E L HWOTR
BN RZ 52 LPREEA TS, UL, F
AR S IC X 5 BPBLERR T » b T, SR
BREEIC 3515 5 MR IR A v & LB LIZ E R ATIE T
v MZEEILTWA2 0T, @HILEIC L > T &
Z ENBIERE O RV E L HWOARE & ET 52 &
PERIEIEEFET 2EERBERTHL LELOLND.
AEBRTES L TEEBBMKICE, FSH, LH o
22, w7 Fr, BIEEEREA LT, FURERH
WAL EY, RERVEY, XV PV rBIUOAY S
Ly vrkl, BADRLEUREERTWS EEZD
N5, LE2B-oT, BREEERECET 5 TEAERMRT
DERBEFEZH LT 5 )iy, TEERMEETO
BREARNLVE VRSB IOZEOEERIZOWTOSEIT
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Induction of superpregnancy by pituitary

extract injection in rat

Jutaro Takahashi, Atsushi Itoh and
Yasuhisa Yasuda

Laboratory of Animal breeding, Faculty ot
Agriculture, Iwate University,
Morioka 020, Japan

The artifitial induction of superovulation and
superpregnancy was attempted by the admini-
stration of pituitary extract to adult female rat.
Pituitary gland removed from 3-10 months old
rat was homogenized and centrifuged. The su-
pernatant fluid extracted from one pituitary was
administered to 3-6 months old female rat at
metestrus of estrous cycle. Effects of pituitary
extract injection on the increase in number of
implantation sites and viable fetuses in pregnant
rat were studied.

The mean number of implantation sites in

ARESEE 32 % 3 5
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treated animals on the 7th and 10th day of pre-
gnancy (19.6+4.2 and 15.4+7.7, respectively)
was more than that in control ones significantly
(12.3+1.0 and 11.6+1.0, respectively, p<0.05).
However, the size of implantation sites in treated
animals was not different from that in control
ones.

The mean number of viable fetuses in treated
rats on the 2Ist day of pregnancy was more
than that in control ones significantly (18.3+4.1

s - PR -

4 (333 7

vs 8.54+3.7, p<0.01). But, the mean weight of
fetuses in treated rats was lighter than that in
control ones significantly (4.08+0.4gr. vs 4.62+
0.34gr., p<0.01).

In conclusion, about fifty percent of the ani-
mals treated with pituitary extract were induced
superpregnancy i.e. more than 19 implantation
sites or viable fetuses were observed in their
pregnancy.

(B2ft : BEFI614E 9 H26 1)



BRAREZSHE
$32% H35 1987

ELECTRON MICROSCOPIC OBSERVATIONS OF ATRETIC
OOCYTES IN PRIMORDIAL FOLLICLES OF MICE

Akira NARITA and Kazuo ISHIDA

Department of Animal Husbandry, Faculty of Agriculture, Niigata
University, Niigata-shi, Japan

Abstract: The assumption of degenerating process was done using the results obtain-
ed by electron microscopic observations of mouse atretic oocytes in the primordial folli-
cles 2 and 3 days after birth. At the early stage of degeneration, the cisterna of nuclear
envelope of the oocyte was enlarged, and a large number of vesicles of different sizes ap-
peared in the cyoplasm. At the middle stage, some of the vesicles were transformed into
lamellar bodies, and the majority of the mitochondria into dense bodies. At the late
stage, the nuclear envelope became indistinct, chromatin coarse masses as well as the cyto-
plasmic membrane was partially destroyed, and the dense granules of different sizes ap-
peared around the destroyed lamellar bodies, vesicles and the dense bodies. Finally,
the nuclear envelope and cytoplasmic membrane were almost perfectly destroyed, and the
coarse chromatin masses remained in the nucleus and a large number of dense granules
in the cytoplasm.

(Jap. J. Fert. Ster., 32(3), 334-337, 1987)

Introduction

It is well known that the number of oo-
cytes contained in the mammalian ovary mark-
edly decrease during the period just before
and after birth, and this phenomenon suggests
that some of the oocytes degenerate during
this period”. Light microscopic observations
of such atretic occytes were performed using
golden hamsters by Weakley?, and electron
microscopic ones using rats by Franchi and
Mandl?®, and using golden hamsters by Wea-
kley?.

The present investigation dealt with the
electron microscopic observations of atretic
oocytes (dictyate stage of meiosis) in the pri-
mordial follicles ot mice 2 and 3 days
after birth, to assume the degenerating process
of the oocytes at this crucial period.

Materials and Methods

Ovaries were taken from 10 female mice ot
ICR strain 2 and 3 days after birth, and were
immediately fixed for 24 hours in 0.1 M cacco-
dylate buffered solution (pH 7.4) containing 2.5

% glutaraldehyde and 2 % paraformaldehyde.
After rinsing thoroughly with 0.1 M caccody-
late buffered solution (pH 7.4), they were
fixed for 2 hours in 0.1 M caccodylate buff-
ered solution (pH 7.4) containing 1 % osmium
tetraoxide, dehydrated with acetone, and em-
bedded in Quetol 812. Then, they were cut
at the thickness of 0.1 ym using an ultrami-
crotome, and stained with uranium acetate
and lead citrate. Microphotographs were tak-
en under an electron microscope (JEM-100
B). For light microscopic observations, ova-
ries were stained with 0.05 % toluidine blue
solution after they were cut at the thickness
of 1 pm.

Results

When toluidine blue-stained specimens of
ovaries were observed under a light micro-
scope, some oocytes were degenerating, while
the majority of them were seen surrounded
by a layer of granulosa cells to form the
primordial follicles.

When electron microphotographs were ob-
served, the surface of normal oocyte in the
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All the electron microphotographs show mouse oocytes in the primordial follicles 2 days after birth.

A normal oocyte. X2,200

An
An
An
An
An

oocyte at early stage of degeneration. X 3,500
oocyte at middle stage of degeneration. X 3,500
oocyte at middle stage of degeneration. X 3,500
oocyte at late stage of degeneration. X 3,500
oocyte at late stage of degeneration. X4,500
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primordial follicle was somewhat wavy, hav-
ing a small number of short microvilli. De-
smosomes were frequently found between the
cytoplasmic membrane ot the oocyte and those
of granulosa cells. The nucleus contained a
lot of euchromatin and a well-developed nu-
cleolus. The cytoplasmic matrix was low in
electron density. Some Golgi apparatus were
located near the nucleus. Round or oval
mitochondria having lamellar cristae and a
vacuole were found in clusters. A number
of free ribosomes were scattered in the cyto-
plasm, while it was rare to find the cross sec-
tions of smooth-surfaced endoplasmic reticu-
lum and lysosome-like granules high in
electron density (Fig. 1).

The nucleus in granulosa cell contained a
good amount of euchromatin and a nucleolus
as much developed as that in the oocyte,
while the cytoplasmic matrix was higher in
electron density than that in the oocyte was.
There also were long mitochondria, rough-
surfaced endoplasmic reticula and lysosome-
like granules distributed in the cytoplasm
(Fig. 1).

In the present study, the atretic oocytes in
the primordial follicles showed different de-
generating figures.

The early stage of degeneration. The cis-
terna ot the nuclear envelope in the oocyte
was enlarged. Although Golgi apparatus in
the cytoplasm were developed well, mitoch-
ondria somewhat decreased in number. A
large number of vesicles of different sizes
appeared in the cytoplasm, especially abun-
dantly near mitochondria (Fig. 2).

The middle stage of degeneration. The
majority of the microvilli on the cell surface
disappeared. The nuclear envelope which
had lost the cisterna was mincingly wavy.
The cytoplasmic matrix was higher in elec-
tron density than that was in the oocyte at
the early stage of degeneration. Golgi appa-
ratus degenerated. Mitochondria with destroy-
ed cristae also degenerated, and their ma-
trixes were high in electron density (dense
bodies). Most of the vesicles came to have
lamellar structures in the lumina (lamellar
bodies). Lysosome-like granules somewhat
increased (Figs. 3 and 4).

The late stage of degeneration. Desmoso-
mes between the oocyte and the granulosa

Mouse Atretic Qocytes
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cells disappeared, and the cytoplasmic mem-
brane partially destroyed. The nuclear envel-
ope came to be indistinct, chromatin coarse
masses high in electron density, and nuclear
matrix low in density. In the cytoplasm,
dense bodies, lamellar bodies and vesicles were
remarkably destroyed, and were surrounded by
dense granules of different sizes (Fig. 5).
Finally, the nuclear envelope and cytoplas-
mic membrane were almost destroyed, though
coarse chromatin masses remained in the
nucleus and a large number of dense granules
in the cytoplasm (Fig. 6).

No morphological changes were observed
on the surrounding granulosa cells during the
process of degeneration in the oocyte.

Discussion

Although it is known that the nuclei of rat
and mouse oocytes reach dictyate stage 3 to
4 days after birth*, Foote reported that the
period in which the nuclei of oocytes reached
the stage was not so exactly fixed in mice.
In the mice of ICR strain used in this study,
the nuclei of oocytes reached dictyate stage 2
days after birth, and most of the oocytes
came to form primordial follicles.

Franchi and Mandl® observed the degener-
ating process of rat oocytes 4 days after
birth, dividing the nuclear stages of meiosis
into two groups; oocytes that had nuclei at
the stages of leptotene to pachytene and those
that had nuclei at the stage of diplotene.
On the other hand, Weakley? observed the
degenerating process of golden hamster oocy-
tes 1 day before birth through 8 days post
partum. However, they>® did not report on
the degenerating process of oocytes having
nuclei at dictyate stage.

Degenerating figures such as chromatin
masses in the nuclei, vesicles and lamellar
bodies in the cytoplasm, all found in mouse
atretic oocytes that had nuclei at dictyate
stage in the present investigation, had already
been reported by Franchi and Mandl® who
used rat atretic oocytes having nuclei at the
three stages preceding dictyate, and by Wea-
kley? who used atretic golden hamster oocyt-
es, but did not describe the nuclear stages.
Accordingly, it seems that the degenerating
figures in atretic oocytes as just mentioned
are common to all the stages of meiosis. and
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to the kinds of animals also.

Franchi and Mandl® reported that an inter-
space was found between granulosa cells and
atretic oocytes that had nuclei at the stage of
diplotene, while there was no such interspace
between those when atretic oocytes had nu-
clei at the stages of leptotene to pachytene.
Weakley?, meanwhile, mentioned that large
vacuoles and large granules high in electron
density appeared in the cytoplasm of atretic
golden hamster oocytes. In the present inves-
tigation, such figures were not observed in
the atretic oocytes having nuclei at dictyate
stage. On the contrary, however, an en-
largement in cisternae of nuclear envelopes
was found in mouse oocytes during the
earliest stage of degeneration.
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Fine Structure of Asthenozoospermia in Infertile Men

1. Clinical and Electron Microscopic Studies on Asthenozoospermia
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WEIOEMICYBIRIES R & i 722,0104 0 BHOPH, bhbhoiEs (3 ELLORKIkHE THEICET
EFREFRESOLAT, (HURETIREE 3 X10%/ml DATIER<) 1o X 2 HE 13404 (§92.0%) Th-o
7.

FAE D205t LB RAEHIC X 2B FOBEL TRV, W ISHICE FEIEED KK & Bbh 2 ks
LORFEABE L. WIRIMERETE3F, EFHSRETE3 I, HTREHETIIMoMEBER 34, immo-
tile cilia syndrome 1|, pyospermia JEf THIFRMMMHEED RF AL bNIb 0 34, FIEOHSH

RHECTHF RGO REDR AR LN LD 5 FTh o7,

TS DR X R EOBEIT RIC W TIRIERBET 2 FETH DS,

< B ERRAEEIEIC > W TR R,

SENIE HIETEEL ©

(Jap. J. Fert. Ster., 32(3), 338-344, 1987)
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DEFFAFEIEE ERLTNS.
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TWE—=NVT T A K (0.00M 5 = U )VFEREETITE,
& b12160x g (§91,000rpm) T5 45y

pH 7.4) &M%,
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[ 1 TEM of short-tailed spermatozoa. The
components of the tail are seen, but they
distribute at random. Arrow indicates
“microtubules’.

o

4 2 Malformed spermatozoa in the semen.
Three nuclei and probable acrosome
(star mark) are seen.

°

ML 2 HEE 1 ~ 2 ELUEITLTRry b
B, ZThENRO2.5% 7 V2 =L T AT A FiC 2
FEMBEER, 1%A4 R I Y AL 2 ZEHBEEE 7AW,

T & ) — L RH Tk Epon 812{c 4l L /2. Reich-
ert OmU4 [ THIEUT & ERL, By 7=7 21
K OWERESRIC TP A A £, HAZ H-600 ZUFEH
TR L7, AR o A S b R LClgR L
7o, HeBEBEHBIE L] ~ 2 OEF TR plasma me-

P« AT - HI - PR - RAE - B
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Xl 3a Defects of mitochondrial sheath. Arrow
indicates rudimentary mitochondrias.

N . A8

¥ 3b Elongation of mitochondrial sheath.
(arrow, about 15/m long)

¥ 4 Immotile cilia syndrome. Arrow indicates
lack of both dynein arms.

mbrane DI L ALNTLD T, ZhbHOREFITIE
RO RIREE X O KEEE (1,000~1,500rpm) 12 LT
vy MEERIL.
& e

DRONOERIC X DTS EER13404 5 Y, %
DHIEETHIZ.0% (40/2,010) Thoto. T, &
BIMBIERE R i, B ohitsh v a2 BEROR
B L LEEL T I L405EE 2 Table 1 o 2k L 4y
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/ o¥
I, 5

S
S N |
le leukocytes ingesting sperm heads (arrow) and tail (large arrow).
5b TEM of Sertoli cell in the semen. Star mark indicates lipid in Sertoli cell. Middle
piece of spermatozoa (arrow).
[ 5¢ Arrangement of doublet microtubules is not regular, especially No. 9, No. 1-No. 3
microtubules. Extra three microtubules are seen (arrow).
4 6a ‘940" axoneme with thickened fibrous theath (arrow).
¥ 6b Axonemal abnormalities seen in longitudinal section. Arrow indicates complete absence
of axoneme.
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# 1 Classification of 40 cases (hypothesis)

I. the cases thought to be congenital lesion
1. short-tailed spermatozoa (5)
spermatozoa with large heads and multiple
flagella (3)
3. defector elongation of spermatozoal middle
piece (3)
4. immotille cilia syndrome (1)
II. the cases thought to be acquired lesion
1. spermatozoa in pyospermia (6)
2. spermatozoa in other cases (22)

FHLTHIz. %7z Table 2 127 ORI RO EREL T
T, COSEIHETEENRLOTHY, Tk
RN, BREOHEZSBOFMARMNEET S L
EZibh5.

BIIC X BEEE & T 27204 Dk F13, Oshort-tailed
spermatozoa® (JHEFETIE) 34 (1), @large hea-
ds and multiple flagella® (EEEZERTiE) 34 (K
2), OFTREMFHEIMOIMERT, 341 (X 3a, 3b),
@immotle cilia syndrome (Afzelius D4y¥E? D 1 Hl)
14 (X4), ®pyospermia JEF]TH T RITMNIHHRE
DREBHRLNIZLD (H 5a, 5b, 5¢) 34, ©FTE
DFTFEAREE TH T RIS E O RE N A b b D
54 (X 6a, 6b) ¥ X UHMIHGE LIZIERRHEICA S
LEZ LD D 20206 TH o7k,

THHOFEMIL, HEOMMBEOBEHREREL L
H1Z, case report ODFETHE TSI TFETH LD, T9
L7EBIORET, R oOBENBIEOREIEbD T
2L, SHBEDCENEERRNT 280835 5.

£ =

OEFE - FiE - HEICSWT : HroESHET—M%IC
EHRTREEINAD D, X VEENGEL LTHA DS
EAEE SR TWAIN, bbb IR X ) ES)

e - B - B - PERE - R - PTAE

(341) 15

HE12 (sperm motile efficiency ; SME) % H W T+
DEFMEZFHEHEL TW5. REOREIT, BT oBEEE
B MECETE 2 RICD Y, RSB REFE
D1I2>THBHHIW. Wbwwd, HFEIEDEHRI; LT
L L BARETRWERICE, REQIRE N &2 Tleho
el b, BToEE:2 KRBT+ 2 KBMIEED
H—Re SN TWRWERLETbh 3. 25 L@
DREFLSBOBRETHS .
BTESIEDOERIZOWTIE, BT H45X106/ml
BT, BTroRSEo0SEBEL K2 >TWEEA LT
5boW, FETiRE20Xx109/ml PLET, EBIER40%L
TL32bo®, FFREIOX10%/m]l Ll ET, EhR
ULUTLTE2LDORENRHS.
SEbNDIVIREFENECHMEE [Io20JRET
BFOEEBENE LB L, 20Dt ERIE L
AMERWLD] LEX, ZoERT TFALLT3ER
LEOREREIC RS W TRIOK FEBIREAB0LL T O b 0,
Tef2 USRS FIREEDS 3 X108/ml LITFO b Dl &L
7o, ZOEBL LTI, EEOTENRIZENT, FHic
EHREABOLLT O b DIZIREIT L A ERBRFEFH L
W, B TIREEN L 2 1310X108/ml LT THE
BHREA N RIF 72 b O RIERICEI 2 G2 2 F 0 b, FEHEE
DEZRM B TEETHD LOEXITK D . i
L, $FIEEN 3 x109/ml BUF D b o TIOEBIRERIE
DEELRE L, SEO BB 12 Th 3 TOMME
WoBEIC LR LERLD (Rvy MOEARETH
%) BALIY. BTEDECREEOKRNPEDIE, X
VEBENRAEDERST VLRI THS .
FEICBLTIE, BFIESE L [FIF%I2 necrospermia
ETIRIE) Lo HELPHWLRDZEL H B0,
SEIOFRREN L DAL X I I BTEIE 0 BT 1
“live but immotile” DRFNELL DEIEEZEDTE
Y, 20X REFNZHE L TIiX necrospermia & \WHE
I Y TRV, E72, necrospermia F \WhhIZKER
SOREMIZ, X #HEH-HiE, immotile cilia syndrome

# 2 Results of semen analysis in each group (mean + SD)

n sp. density (ml) viability (%) abnormality (%) SMEI
1-1. (short-tailed) 5 25.2+18.2 62.1+17.3 78.113.7 1.2+2.2
2. (large heads) 3 10:1+ 7.4 53.3+16.7 85.6£15.1 0.0
3. (mid-piece) 3 59.11+56.8 83.0x= 8.3 ) 2.91+3.3
4. (immo. cilia) ]l 32.0+ 8.5 65.0+ 9.0 9.0+ 9.5 0.0
I-1. (pyospermia) 8 42.1+38.0 75.1+14.0 8.9+10.2 9.1+8.2
2. (others) 22 45.0+39.3 70.7+22.6 7.1+ 2.6 7.3+7.5

(*) mid-piece defects: 3.3%+0.9, mid-piece elongation: 91.3+4.2



16 (342) R T2 T

Th»HLDEZG, SEIOERREEHNTRY T
T, EEEESMELEL ALNBRWIETIEICKHT 54
Fre LT immotilezoospermia (F5FANEWE) & D fHFE
LEZONEH, SHORFHEETLHSH.

VLEo X Sic, R SRR % [ % HE oA
—RHEELRHA DI, Z0ER, FFECETORILE
HBH, —IEOFHE L LTIIL.6% (44/2,808)19, 2.6
% (187/7,073)™® ZEO@EVH Y, AEO HiHTIE
2.0% (40/2,010) THo1x.

QRAEICH>NWT BT OEBMEZ B S E5HER L L
T, BIERRIRYUED, HORS I, FrREmERE
MR DS RARY, FEIEOBRE O B X O T 0%
HERERENET LS.

B OFE T AR B E OMEIHEICVE RN
23 b MEF ORGSR L AR O B /1319634
Kagan?¥ B X Y #i{s &4, immotile cilia syndrome
OBEICI VEREND o, Z ORIIER
IS0, 9 LIeREEARFICE W Tz E b ThR
{, GHOBRFBFIID.

ASEOBRFTLH LR K ST, FTEEEEL N I
UHTARTF LT B O K 53 1300 7 o S g 2R
ThHHAENEL, MELHIIIR TOEFNBE L
BThD. —F, FOBEIT LREFOEEL B
EHBTHA I LOELND, bhbhiISHsEEE
FW T OER NEEFR Tkt 2 EREZET 3
P& Y NIEREBE ORI L RF L T, B
FICIZ ERE 2k < LTRSS, IR O i 2> &
OREEITR 2T, BPESMEETORER X Y B
R5THH9.

FRIFU EOFETHLREAZH L LR LRWE D
HBH, BHERTENHERICHEWTHIRMZ Abh 3
bbb bF, BFEBMHET L oETRE ST
O TRIMERRRGYIE, pyospermia (JRFHEE) Th
Sy

JBFSIE D Y, FEFOEBIHEMET L Tw 2 HIl0JT
Fix, 123 fEPoLZAnRI FT2ERL, b
LFED cytotoxic factor T HHIZ L Y EREDFE
FOEBEEZET &, 1o TRz Y
blood-testis barrier ZEEEL, FoOz® kG FiiE
PELCEHE, —F Tt early spermatid (25484 KiE
LT FomiiEE cilnsE LS Escn LBESH
T3, SEOFRTH, HMRPETFEAERLTY
% LB BHEC Sertoli i, R2RLEMEL T early
spermatid OHBE Z/zZ LD, EREOEFHITSH S
LIZBRHEN 2 ETHAD.

OIEFDOERIZH>WT R FEL WD L T 585

EIZ B2 FoMaEEIc > T

HARESHE 32 % 3 &5

DI DIEFI ORI L TR ke  E
WOREHIRTHS. 2 bR, BEELERTFIEIL spe-
rmiogenesis D &7 53 meiosis OEBEPETO RN LHE
B2IhTkVo, ERORELFEBCHLRIZHND,
L UARFEIN S LR RwoL Ly, —3F,
o #EE R A% spermiogenesis D5 stage O FLH
PREAL B2 BN TE Y, FEFEETBERT D
WHAMLATWS. B LTI 5 LIcERDRK
PR Z 5 BRBDITRDATNSE RS, b h~DIF
TR EECREOHEKROB O L 2S5,
BIMEAREYYE R & Bbh 28803, 3% 1 IR
YUREDTRFENEIETH 5. FIMERRYYEN % < &5
DSHNLIRRITEEARETH 2 FERE L, BOFERIOB
SOATIHIBBIEL WESE2FHEILELIIRETD
5. bhvbiud HRARORY, Refeniniii< v 4
=V, FART IO TUIHEE L Y oWEROBEBEEAR E
&ﬁ"iﬁ’DTlf‘é R IRERE B CHBRIDE D &b 255 B
120, BT oMmEEiEc L > TREBTHTH 5 L DR
EETROFEVPKEITHS .

B B

@i 10 FE I BRIARES R E Finic B 2,010 4
DR, bbb DERICEF L 7 TRIERE L 410 4
(#92.0%) THo7=.

@FBBAEHUC X 52040 TR T, ERET
iE 3, B RN 3F, KRS omER
H 3#, immotile cilia syndrome 1], pyospermia
SEG TR T RS RE L A5 b o 34, BIE
OFSFEARE TR T EEMEFERE BA b0 5
FloMASE Bl S A, 2 BB E B3I R
IZAB b L Bbhi.

O TIEIEDERE,
THETOBEEMA 2.

FiGE, SEEE, IR, JRARICBAL

(ARXOEEZHEIERAREERBRATREELE.
WMEMZBICHI ) BB E By 2 YphRERE
OEMEETFR, EFEILKRBIVCYUEREREO BB
WK, AIL# Xz RiCESERHELET.)
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Fine structure of asthenozoospermia
in infertile men
1. Clinical and electron microscopic

studies on asthenozoospermia

Kazuhiro Satoh, Hiroo Ishikawa, Ikuo
Maehara, Sigeaki Satoh, Masaichi

Kimura and Seiichi Orikasa

Department of Urology, Tohoku University
School of Medicine, Sendai, Japan.

The definition or etiology of asthenozoospermia

not always clear. The aim of this paper is to

clarify these problems using transmission electron

microscopy (TEM).

A retrospective study was made on asthenozoo-

spermia in 2,010 infertile men for about ten years

since 1977.

Forty cases were collected following

our criteria of asthenozoospermia (sperm motile

efficiency index :

SMEI<30, sperm density >3X
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10%/m] through at least three semen samples) and
thus the incidence was about 2.0 %.

Recent twenty cases have been studied by
TEM and eighteen cases were proved to be abno-
rmal ultrastructurally (short-tailed spermatozoa :
3 cases, spermatozoa with large heads and mul-
tiple flagella: 3 cases, abnormalities of sperma-
tozoal middle pieces: 3 cases, immotile cilia
syndrome : one case, axonemal and peri-axone-

2l

M I v T

ATESE 32 % 3 %

mal abnomalities in pyospermia: 3 cases, axone-
mal and peri-axonemal abnormalities in other
cases: 5 cases).

The details of these cases will be reported
wtih the fine structure of the testes. We dis-
cussed about the definition, terminology, etiology
and probable therapy of asthenozoospermia.

(A« BEF614E11H27H)



HAREE S MR
2% 4535 1987

BYEAIERE & K2 L o ieon T

Semen Selenium in Male Infertility
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TEZAPEDNRER S VT EREIE R AB240 38 X O BHENE I E 734 CZIE TSR L O/ 73 T IE624, 4
WFELLS) 1220, FROE Ly (Se) MEE O Se JREE, WHIE Se JREE, KT Se WEEH) ZWE
L, ¥EWE Se & BRI L OBRICOWTHRE L 7.

Fi Se WEEIXIERFEETIE80.1+21.6ng/ml, FEMFHETIET7.1425.2ng/ml (SHFEB LV £
R SIAET6. 9426 2ng/m], MEREFFETS.1419.2ng/ml) Th YV, EHEFLL NEHER L ORIcE TS
TR BRI Tz.

FiiE Se MWESIZIERHMETILT0.4£18. 6ng/ml, RIEEER (ERTFELR<) Ti269.5+21.9ng/ml T
by, MEMICEEZERIALR PO,

KT Se WREEIX, IEFHBETIT12.0£7.0ng/10° sperm Th 0, FIEMEH (EHETEXRL) TiE29.7
+23.4ng/108 sperm T D, MMEREM CIRERFHICILEE (P<0.005) Ic@Emolk

FEWE Se JREE LFETIREE L ORICEQMEE (r=0.283, P<0.01) 23R5h, FEIE Se JEEELEET Se i
ELoMicbEDHBE (r=0.258, P<0.05) ARbNz. KT Se IBEE LIFTILE L oA DHE
(r=—0.407, P<0.01), ¥ Se L LIETEGR L oicADHE (r=—0.441, P<0.01), $5F Se &
BE LB TR OMICA DR (r=-0.405, P<0.01) RS, HBTEENBZNLOTEHHET Se
BESBWERZR L.

DEDFERI VT Se BED LANBERMEOREIZZALLOBGREE T Z LISRE S Wiz,

(Jap. J. Fert. Ster., 32(3), 345-351, 1987)

#

Ly (Se) BETHE34, JFTFRTS.96DHEEY
BThY, T, Bt oTIIMESSER L LTUE
RLDTHHZLVHALNIARDTETEY, Y
ERIZBT 5 Se ORBCIBEEBUIER IR~ DREE
PEIFTZENLLEATWS. Se KZIHETIZEBGDO
2ok, MAEEECEEREZEZL, MO TREER

il

EDEREER PRI TIEPMbLRTWS. ¥,
Se OBERHEIUIIIRSLBAL DL LAEREBRORY &
BT enbhTnsg. RKIETES FI T A0k E
OWBTHEOFMLICIEN T A2EARH B Z L bbhoT
ETBRY, FHMETLHEOBIENTOAT L 2T Se
PR EG L TV D AHEEARE WL EDbR D X Hichk
Sl BWENICEITS Se OSFIENF, BRIo®
FLIC IR B ICER S R, BRSO TR LS
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# 1 KW, BRI UORTHRO Se B
\
e Subjects Whole Semen Seminal Plasma Sperm
Group of Cases ng/ml ng/ml ng/10%sperm
Fertile (n=32) } 80.121.6 70.4+18.6 12.0+ 7.0
Infertile (n=73) 77.1+25.2 9®
Oligozoospermia &/or ™ = ~ ;
Asthenospermia (n=62) 76.9+26.2 69.5-+21.9 29.7+23.4
Azoospermia (n=11) 78.1%+19.2
All Cases (n=105)
(Fartile-+Infertile) 78.1+24.2 69.6+21.0 19.8+17.5
EFNTWAEZ b, LRI LrOREZHET ng/mt ‘
WELDLEZ LTV, 200
WI BT B ETERICRIET Se OFEIZONWTO ¢
WFEIE, L A ERFEPERFMZHRICLIZLOT
HoT, b MEFEIZBITS Se DEEIZHOWWTIIHIE R
HWEND2 <, Bleau HLYOEEEHBITT FRV. b i .
bRz hETlot MR Se (FAl Se B,
Kot Se WREE, FiF Se RE) OWEZLZ KA TE Y. & °
Al MZBEWT Se & BUHARL L OBIRER &Y g e E
B HIGT, ERMEATEN Sh R ER Bs xon 9 ' g - Oigo. n=2
HARIEBH ORI O Se 2IWEL, HTO ML £ g8 ORI 68 Ly iy q) O .
D THES 7. o0 Azo. n=11
THRET S o8g 78.1£19.2
RH D U1k o9 B -
%, ERPEAEER S hio DT, —keT r
FNIEHR 7224~395% (F¥IBL5%) ETo3240 5% (B
TIEFHE) BLUOBHREINEZD LI BE D HEE 0- Fertile Infertile
IR L7223 ~4435% (F19325%) £ TOT3L DR n=3 n=T3
prrs oo : M o e etz 3
F (TRITEB IO/ BT ENEL, EETE X 1 ;E%ggni()‘ﬁ:ﬁfﬁ%ﬁ(_kﬁ %R
o i
114) Thb.

i THEFECRRL, BiRE, BTRE BTES
R X UNETFHEE 2 7E U728, —¥#0i3kiE (whole se-
men) OFFE, —HIIHFRLETLCOBLT, zhE

Lk (EF#H = AEEF1054]) Ti278.1+24.2ng/ml
(27~188ng/ml) Toh-o7z. IEFHERE T 80.1+£24.2
ng/ml, AEBERETIHT7.1£25.2ng/ml THY,

D Se PEZHE L.

FIE LB oSO aEREIC X2 TR IR Y, &
B S 7T A AEKIC T 3 EPEEFE L2, BT
» Se WEEIEL, FTIMEYY D Se HHEE
BH U7z, Se BEFIZ2-3V 72 /578 itk 5%
WS TWE L. Fiz, FEFEBIEE L Thoma O
MERE R -, FoE® 250X 500m @ H k1% i
F% 25 HORTIZoV T, 50 pm ZilEET 5 I & )
L, FOVHEERS T IRMOEEZ L L.

#® R
¥ (whole semen) Se I (K1, K1) FAEH

HEIcEEZETAOhRPOT. NEREHD H b2k
THER X O F I3 TR ER: (76.9£26.2ng/ml)
RS TERE (78.1+19.2ng/ml) L ORICVHEEER
PPN (/i oY e

F 7 BROREILISMNC, AU & 520 TR X
% Se WEEZWELZL, ZOffi%68.7+18.9ng/ml
(n=>5) Th-oiz.

U Se WMEEX (1, K2) JEMAEEKTIZE9.6x
21.0ng/ml (24~144ng/ml) TH-o7z. EHZFRETIX
70.4+18.6ng/ml, AAEBHRETIZ69.5+21.9ng/ml T
HY, WMEMICEESERARONR»O. FEER Se BB
BRIzt B Se JREED IR, TEHFR TI386.3+
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ng/mé
150
L]
o L]
o
& 100 o 5
©
|2 :
o &
E g& 70.4+18.6 69.5+21.9
5
& s B E)
o +
& L]
L J
°®
0l Fertile Infertile (excluding Azoospermia)
n=32 n =62
2 EXREFRBIOREEZMRICBY 2HE
Se BE
ng/10°sperm
1007 .
90 L
80
70 ®
H
o 601
0
E o
E{ 50 .
w L
40 o
&
304 9 'z ® 29.7+23.4
20 2 -3'
i i
104 % 12.0£7.0 {. J
2 <

Fertile Infertile (excluding Azoospermia)
n=32 n =62
3 EFRHEBBIVCAEEEH BT
Se BE

10.9% (66~100%) T & D, ANEHERE Ti388.4%
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10%sperm, AEEFTE (RSTEZER <) TI1X29.7+

ok - LB

WH - E - ME - S (347) 21
L]
ng/mé
r =0.283 (n=94)
Oeeees fertile (r =0.358, n=32)
@ infertile (r=0.383, n=62)
1504
o
o o
(2 e ® o +*Q °
- o,
g 1005 L °
o [ L4 o '®
wn Q.' .0. ® o] o
o ° ®0 055 © (s}
= ® 0 o o
o ..q:' .° S o
< 0 e % 0 9
o 3 o® o8 ©
5007 *e
e 5 o
L]
e
.
0 T - -
50 100 156 X 10°/mé

Sperm Density
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23.4ng/10%perm TdH Y, NEEFHTIZEFRL D
HE (P<0.005) IZ@EWEEZRLI. ZOWMEEOZEIC
oy\*&ék i1 Se JEEEAH30ng/108sperm Pl Eod
EFNFIIERERETIZO THHDIIH L, RMEBREHTIZ
29% (18/62) THY, EIHETF Se IEEEH20ng/108LL
LoEFNE, EHFRETIZ0.9% (3/32) ThIDIH
L, FEEREHETIIS0% (31/62) Th o iz, = Ok
b HT, T Se BEDIENR ERIZ 20~30ng/108
sperm L HOND.

FEF Se MREEL, K Se MEFEIITKHE Se PMpE
Loz, EREBIIBOWTLREEERIIBNTL
FEOMEMBRIZRARPDZ.

Wiz, ERERFEMERER (EETEZRL) &%
BOLEIBAFICOVWT, iR, BRI UETH o
Se BEOZNTHhOHEBEG BIOZHhZFho Se
TR L —ROREVRET AL & OB R E R L 2.

FEE Se REELIFIE Se BELOBRIZIOVWTARS
L, MEBICEEOENHEE (r=0.913, P<0.005) 73
Hobivlz, LrL, ¥R Se BELFET Se BE, B
X UNHHE Se BEEL¥ET Se JBEEL0ICIZBE O
BlixRohRdotz.

R Se IREE LR TFIRE L oRIconwTHR S L (1
4), WHEFITHOTHTEHSHPIEDHE (r=0.283,
P<0.01) A&Zbiie. LaL, FR Se M LHET5E
e, FEEMRE T30S X O TiEEhE s L oI ED
MHEZR SRR,

FEIE Se BEIZOWTHICHT Se MEEFLDfizh
FTRRDLAZEDPIEDCHE (r=0.258, P<0.05) 234
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M 7 KT Se IREE LB FH L oMK

(r=-0.405, P<0.01) & bhiz (7).

WUz, FET Se PEEE LIGTERIEE L o MRICo W
THDE (M8), MFMICHEROMBEIZALARLD
7oy (r=-—0.185), ¥ Se {EEEAH20ng/10%sperm %
EWOERE L, HFEEOIER O FRZ28m/sec &
UL, KT Se REEMEWEFOLIX, FFTESD)
BEEDIER OB O TIE24% (14/58), R F-EBHHEE HIE
Wi, DTIE63% (20/32) Th-ol. Thbb, BHE
BEEEME T LTW5S L O T+ Se JEEENEWVE
AR B 7z,

Z =

Se DFFEFL L TORED S VITIERIZIRAED Mk
DEFERICEEZ AL B IIF LT, Se AEFHERIC
MEPDOTEEZFELT WS LEL LR TE. HEl0E
Jilcxbt s Se OFHE[CHOWTHBE L, Ty howY
Al ¥ TIRIER SRS RB 2 b3 e®Iz i Se
PUETHDZ LB TEY, B TLETOME
B X OERME RIS DICBETH S Z L b
DE EiE,

FOWEDLARLDEHITE L, Se RZRICEST
fABE ST v FCRETOEMKTNEC 528, 0
RS FORBOMIENEC 2720 Thd LEL LN
TW3B™, %7~ Se RZF v bMZ Se #2535 L,
Se I FORMOPEICERHShDZ L2, Se &
WFOPHOBHRICLERLOTHZ LB BTV
F72, Se FHEFDOI bar N 7EHKT S

710,10
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Sperm Swimming Speed
X 8 HiT Se MEELFTHE LMK

BAHEOMKERTHL Z L HHHLTETWSY, F
bbb, 7y M UARED Y vEEMIZEBNTIE,
Se RZIFETFOHFHOI bar FY TOREEYEE B
L, ZhPEFHEORTORKE L2, EEEOET
BRZDEENRTWS., LEBDST, Se IHTFHRKIC
BRL TR T by RY72ERICERL, HBTomk
BUICHERWETH B LEZ DR TS0,

—7, Se OEWFREED 15X LT, Se IZfERN
WA IERBESRBICHER L CEGRLR#ET%RB%E
LTWBDTRABRVWREEZLNATEY, BROHTLHR
I L (Cd) L/KkER (He) okt L THHER % &
EIHTWSE®, Cd %7213 Hg o4&mEiEck X
ETEMEN 1oL LT, Cd %723 Hg 3T 0MES)
HICEELZERTZZLBLLATEY, Se 28 Cd ®
Hg OFFFEMEICH L TRHIICERT % L ofiE b &2
5519,

EORETFE{Fo/ in vitro DFERICEWT, Cd %
721k Hg 2T LEETHRTS &, BTomiRHeg
BEOET LEIMEORTIEZ %2, ZAbic Se %
BESE5 L, BEHERECRKRT LEDECERTIES
LRWIZ LMD, Se X Cd % Hg OEFICHT 5%
PR EHRS L E WMERDLBEY. LT, TOER
BF- & LT, Se I TFNEESEROEMMEZTRD, FFiC
FET OMERIME L #RFE D uptake ZIEIE 5 DICLEER
ATP OiEHLIcHELTWB Lo #HiEL H 519,

R Se PNEFHIRL TEEELBIIETZ LM

EWRWA, ZhA Se DBEEMALAFEEHICEIZLO
2, BBEWE Se BRI XoTHBEMICEZ 548

O ZREIRIETh 573 H 5 TRV,
—J5, Se Dt MEFIZBLETHEIZOWTORE

BIEHIC D72 <, Bleau LYWL ERLITT E R,
7z, b METhO Se BEEICOWTOWEL DR,
Saeed!”, Pleban!®, Bleau? O#iEa HBI2+ /0.
Saeed!” FFRTRGEEIC Lo CTEFRBEM (n=13) o
% Se WEZPIEL, *OfHITFEHE34.7ng/ml TH-o
7o LG L TWwW5b. Pleban!® & 0#Ytikz X > THIE
L7 k50 Se JREFI367.7+3.4ng/ml (n=10) TH Y,
Bleau %2 o #YHkic X ¥k Se I2EFIE 71.3+29.7
ng/ml (n=120) T»H 3. Saeced HDIFIE Se IBEFIZ
Bleau & ®DfHICH A~ LIEFITENL, i JlELE
DEWIZE D LD LEDLNS. Pleban & D5 Se i
E L Bleau 5 DHE Se REDEOEIRETEHREL
TR LT R B AR (whole semen) D¥ETH
5LEZ6N5. Bleau L2138 Se LI Se
WEEDB5~100% Th 5 LibRTW3. bhbho fER
TIHREFIOREI Se WP LHFHE Se WREZThZH
78.1+24.2ng/ml, 69.6+21.0ng/ml T& Y, Pleban
5% Bleau HOfE L K& AEIARL, BERUGVWME
Thol. I Se BREEDKHE Se MWEFIcxt+ 5=
1162~100%, F3#987% TH YV, Bleau HOFERLIZE
—HUL, HHE Se ORWLHIREHNICHEET D LEL
B, i, WEUINIEZE 2 b ORIE Se B
(68.7+18.9ng/ml, n=5) AREEEIEHTZZT T
t FOREE Se ¥R (69.6+21.0ng/ml) LIFFF LT
B EMBEZD L, FEIE Se IRISLAE LEEICHE
THLDOLEZLNS. KIEERPICEFVPEELAN
KBz NTY, ERETIEORERIR & eI & 202
b ORI DOWT Se BEFRT 5 &, HiEI#
FHIXVEWERALR LN, ZFEIHLHED Se »°
BALKEEZD TR VWL LLEZLRS.
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Bleau 52%, %50k (FEMAEL ICAREOFHK
2N T2 1258 D FAF T D W THI 5 4ERTIC 7o TR
#EEL, KO (whole semen) Se YL & R L
DOEBIc W TEELTWS., Zhickd Lk, K Se
JREEDS 35ng/ml DAF OMERTIk MEOZRFIETH D
HRBEL (90%), EIETESHECKRTE RS0
R (90% PHETIESE) CRERN Bhokl &,
F 7 K5 Se JREE LR TIREE L ORICEQHEBERR O
722 b, BXOYWEHE Se JEEEA80ng/ml LLEDLDOT
GHRERBE NI LR END, IR Se BELZHIE
+% 7 LiX Se 3G LIEIETH 25 E 9 0
LLTHHTH S BTV, bhubhoRETIIE
& Se REE2335ng/ml LUF DfiEf] & 35ng/ml LLEE D
HEG] L iz oW Tl % &, 35ng/ml BALEDLO TR
TR TRE QIR T ARSI, FFEREzon
TREZOMIcE A Lherolk. £, bhvbho
RERTIE, IEWEE T34, ANMTEER TIE
FEFRE % B3 < 6301 Fh20fl iz B8 W TR Se EE2380ng/
mlPL EOfEZFR LA, Zh b OEFIZepiRss i 2
ICHREEDREBRIZ AR, FEE Se IREEDFE W T & ASFREER
RED D EVIFERIEOR RSP

ko X oz, bhvbhopkiEiz Bleau ook
FETRASITFEENE LN, T OEWITRIER
OFEROE, T7bb, Bleau &DREFD I & L FERF
AR &R, JIR A RE D & 5 O DA D RER] % 6t
HLLiBa L, bhbhoZ b AEOFRE L B
1% L#E L DIDERD B VIZIEZEME D IER e iER %
WL LA L TR WEESSS LEZ DR
%. Eio, BEHNoEWCI>TL R RERENS
D, Foft, AN S45E RERKEOEVWCEISTY
fEE > Se YSEERS Se \TxFT B A D KISICEW A
L5D0H Lz,

SED DO ORETTIE, KK Se WES X UK
Se WEEICOWCIIAEEET L ERBERL O WICH
FEEHLNRPOED, T Se WEIIRNEEBERET
BIERERICHNEEICEWMERL T LD &, BT Se
YRR LRETIREE L OICADHBB AL &, Eiz
F5F Se MEEF LET TN CRETIEhE, JEEIRTHs
T UHETERIEE) L oRICADOHE D 5V E O
MB BN LR END, Se 137 b0 THASH
FElCBEG L, TR EEIE O R IS BE L
WY RAENTVEAREELEXLRS. KT Se
LREFIEEIE & OBIRE S DISREIC LS wiciE, &
%, SEEEOENEETNIC Se BE L BITT A0, b
2T Se BT EI2£ K BT L 72 le I F 0 IEE)
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.
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Ly bARICHWEEZRL.

3. 5T Se WEOEWIEFICB W TIIHFEEIED
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Semen selenium in male infertility

Noboru Takasaki, Hirokazu Tonami, Atsushi
Shimizu, Nobuyuki Ueno, Takashi Ogita
and Shigeru Miyazaki
(Department of Urology, Osaka Medical School)

Yoji Deguchi and Akira Ogata

(Department of Environment Health, Fukui
Medical School)

The selenium (Se) concentration in whole
semen, seminal plasma and sperm was measured
in 32 healthy fertile males and 73 infertile males
(62 with oligozoospermia and/or asthenospermia,
11 with azoospermia) with the purpose of elucida-
ting the relation of semen Se to male infertility.

The Se concentration of whole semen was
80.1+21.6 ng/ml in the fertile group and 77.1
+25.2 ng/ml in the infertile group. No siginfi-
cant difference was seen between the two groups
in whole semen Se concentration. The Se con-
centraion of seminal plasma was 70.4+18.6 ng/
ml in the fertile group and 69.5+21.9 ng/ml
in the infertile group (excluding azoospermic
men). No significant difference was seen between
the two groups in semnal plasma Se concentra-
tion. The sperm Se concentration was 12.7+=7.0
ng/10® sperm in the fertile group, whereas it
was 29.7+23.4 ngf/l0® sperm in the infertile
group. From the statistical point of view, the
sperm Se concentration in the infertile group
was significantly higher than that in the fertile
group (P<0.005).

There was a statistically significant correlation
between whole semen Se concentration and spe-
rm density (r=0.283, P<0.01), or between semi-
nal plasma Se concentration and sperm density
(r=0.258, P<0.05). A negative correlation was
observed between sperm Se concentration and
sperm density (r=—0.407, P<0.01), percent of
motile sperm (r=-—0.441, P<0.01) or motile
sperm count (r=0.405, P<0.01).

There was no significant correlation between
sperm Se concentration and sperm swimming
speed, however, sperm Se concentration tend to
be higher in cases with slow sperm swimming
speed than in those with normal speed.

Our results suggested that increased Se concen-
tration in sperm may be associated with male
infertility, especially the deterioration of sperm
motility and spermatogenesis.

(3=t : HEF614E12/ 3 F)
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Clinical Experience of Epididymovasostomy and Vasovasostomy

for Obstructive Azoospermia
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PAZEME SRS TEL4FN e U, WSS T ISR IR TR % ;T L 7. Vasectomy % 6 f7l, B~ =7 &
12 X B W{RSEHZE 5 ], FH11#IC Two-layer technique Iz X 2 WIA & MifT, LR H% D 34
iz Silber’s specific tubule ¥:IC X 2¥55: AR EYIE & HifT Uiz, 144 6 i TR FILEF20 X 109/ml, JEH)
0% L L IR R B, ~=THi%O 1 FICIERSERICRTI Ue. 1161t URBA R 2 T L7225,
Johnsen’s mean score {38.20+0.38 (Mean=+S. D.) LREEKT %55 L, 851 BASEHART 23204E DL 0] ©
(E, 204ELAN DRI LA RICRE T H o 7. BB~V = 7 i ORI T, FAZEHIMA204ELL Lo fEH A
2 RBRERNTHREORBENS 2 L3d Y, FIFEYETEIC Sperm granuloma % 383, i
RETH oM. i HERRE WA TI367% Tl # BIfE L, Specific tubule B FEDRMR L ZL bhi.

(Jap. J. Fert. Ster., 32(3), 352-358, 1987)

EMHOMEORREE IO LR ETE, BYE
# KD BB BT SR AOTAHIE, HI LY
PSEMEIERETIE T, B AEEDORI T % & 51l AOMARE, WEEfEEShTORWEELEL,
T, LiLl, BFRNEEORPE LD IR OE DOFWRAZLT LS BF LIV,
FERSRERE T T S IR A TR BRE O R WBITE, THiIC bhvbiid, Vasectomy %, BE~L=7itkE Xk .
TRIETTRE R R IS 2R E R, B ANEEO h THEE e —4 OVREI_ B4R 2318 o BHIEME 805 TE 2%t L, Two-layer Py
BHLnzkd. microscopic technique 12 X 2 EREWAND, BX U
PAZEME B AR AE 12363 5 TR EkAEiL, Microsurgery Specific tubule {ic X 5RFH _ EAREWA NS & HE(T
DEAC X Y FREEICHE B L7z, RRZ Vasectomy %0 L7z T, ZEOFHifliE L OEIRAIc > »WTiRE T
BEWANL, EEBVRILESIREINLTHDED. L 5L L biT, FEORIRT RICEEL RIETiEETFIC
L, /NEMORZE~L =T HIRHTIC B T 5 KU DWTHRFEMZ 5.
R, I HARICERT 5 MERERFEICB VLTI,

il
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# 1 Three groups of cases of obstructive azoospermia treated by microscopic vasovasostomy
or vasoepididymostomy : cause of obstruction, duration of obstruction, and results of

hormonal analyses

Duration of

Cause of Number of

Hormonal analyses

obstruction case ?EZ::‘Stion LH FSH Testosterone
ag/L) au/L) (ng/ml)
Vasectomy 6 2-14 17.1%+6.9 11:2+7.2 6:0x1:1
mean= 8.3
Bil. inguinal 1 3-33 16,2+5.9 8.9+1.0 5.8x+1.4
herniorrhaphy mean=21.8
Bil. 3 1-14 15.8+3.0 8.84+1.1 5.3+1.4
epididymitis mean= 6.7
SHAEA L, IS BRI LRFEMEIE, 9-0 Nylon

KRER - FHHE

MHFNS34E 9 A X D HHFN6LAE 6 H &£ To 7429 1 H ol
12, SRR BB RIFHE B X ORBR AR TR Bl R
ZREHZ T, B 1445 0 PHEEME MRS 1o 1o LIS BRI &
AT L7z, SEGIOPNRRIE, WSS 6 ), iU
BEE~L =71t 5 6, RIS EREYS & HifT,
WSS bR R 3 filc Rl LIRRSE WG & AT L 72
(F1). FEEFHRENTROAREIL265%0 5395, F#530.3
#E RS OAEHIMI 1 £ b33MFEICR XU, F12.8
£, B~V = 7B OREF TR lo 2 BH RV
A% 7B 7.

FHEERI & b, TRNCRERAER, Mifs T L EOHE
#itifT L7z, 1Mi& FSH, LH, Testosterone %, ZHZ1
16.4+5.41U/L, 9.7+4.41U/L, 5.7+1.2ng/ml (Mean
+S.D.) THD, 3HMERDOEER DRI,

WS EEFE, Vasectomy # O TIEMTET
BB~V =7 it DR T IIRTR £ O IciifT, %
B FR RS OREF TEHRPICHET T 20 % JERI L L.

Flp=t

FEEREWE « RS o P RIIETS & 0 ot % i
LI, RIBHEHE LIS, Two-layer micro-
scopic technique® #{T-27. /bbb, T FHTEME:
Tz, AEEZ 9-022511-0 @ Monofilament nylon
SRICT4-7 gHiEE Lictk, R E 7-055 9-00
Monofilament nylon ;4iZC 6 -108}#%4 L7=. Stent (%
FRLTWARW.
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#: 2 Cases after vasectomy treated by vasovasostomy : pathological findings of testicular
biopsies, quality of intraoperative vas fluids, presence or absence of sperm granu-
loma at vasectomy sites, and semen quality after operation

Disation of Johmsents Sperm in Sperm granuloma Semen quality
Cose  Age obaiFadtan  Temh GO vas fiuid at vasectomy site after operation
£ 1 Sperm density Motility
(years) of biopsy  (Rt.) (Lt.) Rt.)  (Lt) (x 10%/ml) (%) °®
1 34 14 8.4 = i 37 30
2 31 8 8.7 + 1+ + + 68 80
g% 33 d 8.2 = + 0 = ’
4 30 8 = ~ + - - 0 ==
26 2 — + +H = o 60 55
6 39 11 8.2 = EiF — SF 2 0
.
* Left vasovasostomy was not performed because left testis had vanished after vasectomy.
# 3 Cases after inguinal disruption of vase deferens at bilateral herniorraphy who were treated
by vasovasostomy : pathological findings of testicular biopsies, quality of intraoperative vas
fluids, presence or absence of sperm granuloma, and semen quality after operation
Dhargtion of  Johmsen's Sperm in Sperm granuloma Semen quality
Came  Ams obst?uction AT SO vas fluid at vasectomy site after operation
: Sperm density Motility
(years) of blOPSY (Rt) (Lt) (Rt) (Lt) (XlOG/ml) <%>
L 24 21 7.6 + + = &= 20 75
2% 33 33 — — + = = 20 0
3 29 20 7.8 + — — = 10 10
4 32 32 7.8 - - - - 0 = ®
5% 28 25-3 8.3 — + - — 0.03 0

*  Right vasovasostomy was not performed because defect of vas deferens was too long.

% This patient underwent right herniorrhaphy 25 years age, and bilateral herniorrhaphy 3 years ago again.

# 4 Cases after bilateral epididymitis treated by epididymovasostomy : pathological
findings of testicular biopsies, quality of intraoperative epididymal fluids, sites
of anastomoses, and semen quality after operation

Cune Age Dumtion of Johmsew's  GPLCCR S el fuid i fﬁ;e‘él_)ﬂ‘r‘:@a‘éﬂ §
(years)  of biopsy  (Rt) (Lt By @) CEERTEw Nanls
30 1 8.5 body-tail head + o 22 65
2 30 5 8.8 body-tail body-head +H +H 24 60
3% gb 14 8.0 body head + + 0 ==

Right seminal vesicle cyst and atresia of left vas deferens were disclosed by intraoperative vasovesi-
culography.

FRHER LD, BZEO S HREHRORIUTIZHEE LT
WiV, EF L R 7 U AR FED IR E BN
B, 0% 9 WARICAT v A REOHFHEIZ L
Db THEUEER T L 2o, FEF 2 13FE AIH %

4G PG CREBVAER E TEfT L, B TEmkE R L
B, I BICFEICIERRE R FEMT 2720, ARk
Hohl-eToRFME Ic/zvwL Johnsen’s score® % 5

%, Mean score #%iiL7z. Johnsen’s mean score

TR Ch D, FHIEFENL 5 K0 5 47— 8 Refii304y, i 137.6-8.8, 8.20+0.38 (Mean+S.D.) Th-ot (F
7R Th ok, 5). PBAZEWIMS204ELL L DJERI TI137.73+0.12, 204F
(@) R Rz onwT LI ORERITI38.39+20.27Tdh D, MM EEZ0ES
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#% 5 Pathological findings of testicular biopsies

Duration of No. of Johnsen’s mean score

obstruction cases (Mean=+S.D.)

20 years> 8 8.39+0.27F

20 years= 3 7.73+£0.12*
Total 11 8.20+0.38

* Statistically significant (P <0.01).

Al (P<0.01).
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R
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Z £
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B %, B X OREE HEICEB T 2B 5 g
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HEREWAZ, Microsurgery DEA X415 LLEHT
Stent # VW —BYWEMTbITE 2, WA S
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PREEZ S 7o T35 <, IS L L BRIFTIEA
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layer microscopic technique® 725F/r & TLLE, AF
TLRFAZEE BESA TR DY, HEHEWE 0K
R REER Szt Wi X 9. —J, One-
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DOEENEH L TWDAHEMD S 5. HEEEREFREICS
WL, LGP ORFEESE, BT BRI,
MRS ISPtk 2R L o 28 % (e, THiT, FEY)
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Fourteen patients with obstructive azoospermia

were treated with microsurgical vasovasostomy

Six cases after bilateral

vasectomy, and 5 cases with bilateral vasal disru-
ption by inguinal herniorrhaphy, underwent two-

Three cases after bilateral

They recovered sperm densi-
Pregnancy was gained in 1

Preoperative testicular biopsies carried in 11

cases disclosed slight deterioration of spermato-
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genesis. Johnsen’s mean score was 8.20+0.38
(mean=*S. D.). The mean scores of the biopsies
obtained from the cases obstructed for more than
20 years were significantly lower than those with
less than 20-year-obstruction.

After inguinal herniorrhaphy, reanastomosis of
vasa deferens was difficult to restore the fertility,
because of the long-term obstruction for more

PH g SR T 1 6 B R EIRR A B X R RAE W Ao/ D ARESE 32 & 3 %

than 20 years, the defect of vasa deferens in the

inguinal canal in some cases, and the absence
of sperm granuloma at the vasectomy sites. Epi-
didymovasostomy restored fertility in 67 per
cent of the cases. The specific tubule technique
was likely the most effective at present in the
management of such pathological conditions.

(AL BAF614E1LA 4 1)
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BRAL, UMEEED X O ICEEEE LE, Bk
BHLARWE S &5128—0 54 v ik Tl EE

L (®3). &WTAIFﬁﬁmfnx?—vxﬁ@
BETOADICMmMTE AMEBEICELZBEEL, AR
BASH L 7=

IEIRICE 3158

NI RSt 1 7 A B ik o BRER # 17
fo. FORER, AIEIRATRE LR Lic o, FEOPEIR
HicZR L, AIH z{To7-. AR S ORED
R, BRI L Tn50.3% HSA - TMP-
A medium’? # v, Z® medium 0.2ml % & & 5>
UOlHEIcEIL, 26~27G oY~z ) v#tE il
W, BTERER T LI, REMICATRSIEM 7
rAF—YAEHIL, TONFRERLIFRLE. ED
IR A R (T o7k, AIH (cfkL7z. 1985425 H15
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No.

HE (4 )

i B B2 35 o0 LA

N s e
O H

ﬁmnwa|

R] W2 Fi§ 1% 0> IR T

{Am

FO#0O(26)

NIRRT~ v
=7 FAHFHE O il
RS B % A

1983.11.11

1983.12.

1984. 1.

1984. 2.

1984. 4.

1984. 5.

23

16

21

10

*

Vi

H+E

RN

H+E

%

b

V :0.2ml
D : 110X 10%/ml
SMEI : 72.7
M : 65%

[ V :0.2ml
sperm (—)

V :0.5ml

D : 33X10%/ml

SMEL: 21.2

M : 30%

V :0.4ml

D : 78 X10%/ml

SMEIL: 11.5

M: 30%

V :0.4ml

D : 39X10%/ml

SMEI : 0

M:10%

{ V :0.2ml
sperm (—)

[ V :0.15ml
sperm (—)

(+)

i

(+)

(+)

[\

O %(26)

INRRE~L =
7 T o i Al
HE®E

1985. 2. 8

1985. 3.

1985. 4.

1985. 5.

19

18

15

B+

AH+E

H+E

(V:0.7ml

D : 80X10%/ml
SMEI : 87.5
M: 65%

V :0.6ml

D : 57X10%/ml
SMEI : 70.1
M : 60%

V :0.5ml

D : 60x10%/ml
SMEI : 21.7
M : 40%

(+)

L)

#OZKO(2T)

ZBHERICL S
R i

1986. 1.31

1986. 3.

1986. 5.

1986. 6.

1986. 7.

1986 9.

1986.10.

12

H+4E

H+ikE

H+E

H+E

H+E

H

4

V :0.5ml

D : 21 X108%/ml
SMEI : 67

M : 60%

V :0.6ml

D : 12x106/ml
SMEI : 50.0
M:50%

V :0.5ml

D : 10X10%/ml
SMEI : 40

M :50%

V :0.5ml

D :12X10%ml
SMEI : 50

M : 60%

V :0.4ml

D : 10x10%/ml
SMEI : 0
M:0%

£ V :0.2ml

sperm (—)

[ V :0.2ml
sperm (—)

(+)

(+)

(+)

=)
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BRESHE 32 % 3 %

4 MOKEOBY) | MERMBRE~L
=7 FH R O

0 G B

1986 '9. 5

1986.10. 8 H+E(V:0.4 (=)
D : 10X 108/ml
SMEI : 50
M : 60%
A+7%2E(V:0.4ml (+)
D : 3X108/ml
SMEI : 33.3
M: 40%
V :0.4ml (+)
D : 1X10¢/ml
SMEI: 0
M : 50%
1986.12.22 | A [v : 0.2ml (=)
sperm (—)

pia [V:O.lml

1986.10.16

1986.11.25 H+E

sperm (—)

## : V=semen volume, D=sperm dencity, SMEI=sperm motile efficiency index, M=sperm motility

H, 2@HE® AIH TEIERIZKZIL, 198642 H10
HICHHER oL, 3,118g OREB. ALIBIEIE
JRSZIRE OO [ENRETRET R, RFikE0.7ml (0.3% HSA -
TMPA medium 0.2ml Z&Tp), FHFIEE60X108/ml,
R FEBIZE40%, RFEBIRERE>21.7 (7000 EIER),
FETRE6B% IEHE, WTEE () Thok

Z B

AR RIS 355 L, WTe Bl 2 )a
ol <A Rk T U RS REEICK L, Hanley
(1955)® D¥WEEFEH LIcMERH LN S, TOK, K
RTEFRARY  CREBURID & e b oh s, ATHEO
Bk L & LI AL (monofilament knitted poly-
propylene graft)® <X, vV =2 &FEH & LI ALK
HOODMERENRDD. D) BRI LD,
b+ Hanley (1955)%, Schoysman (1968)%, Ji-
menez Cruz (1980)¢, Kelimi (1981)? DAL TH 5.

—J, AFTLEHL?, HIFLOFATLEREO
expanded polytetrafluoroethylen (Fgjh4: Goatez vas-
cular graft) Z{FHL, T/oHFHELE, vV asBloA
TSR R0, WTFLERICIEE>TWa
A%

FHOE, BUEE TICRRMERE RIRIEL0R], /N
BB~ =7 FHRIR O R ERE 44, ZGBY0KIC X
B R 1 F o156 > Y = BN TR & 1
BLiz. ZhbIsfloH S 4fERIC, R0 d %
Frpmir T, ATH 2Mif7 L7 (K1), LoLlo
1140, ZFREEEP I TR LD b OO, FHiE
#% X R TEBEVIER] &, SEBEFIEET S0
O, FETFEEIRIC DR WERIEA Y T, ATH OREfT
ETIRFELRDO.

RO RS & 72013 14 (Ef No 2) OAT, Z

OIEIEG % 5 < 26 & 1105 B LLNIZE FRINDSANEE &
720, 1o AIH 132~ 4[E L 2T TE 20D
7o, ZTTEEDE, BT LR o ANTEREE R
DHBRA 21T o7 & 25, MHEMRE: COIBRmE A% S
NBZ P L (K4) > THREEEER L
BAE, TERNEIICREEEZEIRL, AIH 2R A%
T ENERRIIDORA v b EZLND. FH DO
RIS, NSRS R L V%3, 2D AIH
ks boTholz.

(BRHRXOBERESHEIEAT v Frere o —%¥&ickwn
THELR.)

x B

1) Barros, C., Gonzalez, J., Herrera, E. and
Busto-Obregon, E.: Human sperm penetra-
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to evaluate the sperm fertilizing ability. An-
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10) Al B, BERIEE, ATHZE, HARM, E
HAZX, JE) 1§ : Goatex vascular graft #
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A successful impregnation by

artificial spermatocele

Kazukiyo Miura, Teiga Tanaka, Motomu
Matsuhashi, Akio Maki, Masaharu Takanami,
Koji Fujio, Masafumi Shirai and Ko Ando

Department of Urology, Toho University

School of Medicine
Shun Hirakawa and Kazuo Momose

Ist Department of Obstetrics and Gynecology,
Toho University School of Medicine

An artificial silicone spermatocele originally

CHER - Bk - AR - T)I - W (363) 37

designed by the authors was installed in a total
of 15 patients, consisting of 10 with congenital
defect of the vas deferens, 4 having undergone
bilateral ligation of the vas deferens during opera-
tion to repair an inguinal hernia in their child-
hood, and 1 suffering bilateral contusion of the
vas deferens in a traffic accident. 4 out of 15
cases were able to provide enough seminal fluid
from the artificial spermatocele Homologous ar-
tificial insemination (AIH) was performed 2-4
times. Then pregnancy occurred in 1 of these
4 couples (a female infant was born).

Only a few successful pregnancies occurring
after insemination using seminal fluid collected
from an artificial spermatocele have so far been
reported abroad, and our case is the first successful
one in Japan.

The collection of seminal fluid often becomes
infeasible due to closure of the artificial sperma-
tocele by fibrotic formation in the epididymis at
the incised site. Therefore, the most important
point for successful AIH is that seminal fluid be
collected as promptly as possible. Moreover, 0.3
% HSA:-TMPA medium is the most suitable for
the collection of seminal fluid.

(B RG24 2 7124 1 S5
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Chordee without hypospadias @ — 4

Tow Cases of Chordee without Hypospadias

W R R E RS E (REEER=)

MoOHE W

WA e #F

w55 — BR

Hidetsugu HAYASHIDA Mitsutaka YAMAMOTO Genichiro YAMAKAWA

ZiN B =

MO Om oW

B B = B

Junji HAYASHI Hiroshi TAKIHARA Jisaburo SAKATOKU

Department of Urology, school of Mediccine, Yamaguchi University
(Director : Prof. J. Sakatoku)

Chordee without hypospadias %, HigEfEh & sh s BFIMEROEGRITHS. AIEDZFIZXF L one
stage method I X M MEfT L, BEFLER2EL. chzfiEd s L b, REOHEB IO

B U CCRRBE 2N A 7z,

(Jap. J. Fert. Ster., 32(3), 364-368, 1987)

*

Chordee without hypospadias %, LTI & Sh
T3 BTIMEBROFATHS. DILDIVIAIED =]
R L, one-stage method IZX 52FHi&EMTL, B
iR EBizicon, 58, R L TN ES:
Mz &+ 5.

i}

E OBl 1

BE 3% BR.

EF:BEOTHEH (K1).

FERER I OBERE : fFFit T &z LixRdolk.

FRIRIE « 33 L 28RO —T L LTHEER,
SUNTIER:, £ THEE2,480g Thol. BBIZT, R
HETE L OZW 2T, 2~38RcFiReZdsz L
BT b TYRIARBE L 2072,

HE : BASICAE 2R T, BEOFEIZEN T
D, WREIIETEN TR FRE TH o7, SRE
BIOMEMCAIE L, SR TH O/, AR
KRS 7 — REFKL, BEITH~BH L TV
e

DIP Bl : Wi R OBRELREIC S T8 o e o
.

FHFTR  BEAREE 3517 bricTRIEL, ~°

Y VAEMIZ T artificial erection #4772V, RENTH
~EHT sz L ERMER L. AMRED XY balloon ca-
theter % fME LIRE#HEET 5 &, KHAM1/3T cathe-
ter B EXVERTERL. 22T, ZoRMBlE S
F BRI L CRREO FBICUME Nz 2. BT XL Y
RABIZIR>THGIFZ 1T v, BERITICES>TEED
FIEEE T2, BEANTERE = ©, HHIIRRZEY
FCHEEL, FEEZT XTI OESTHEE L (K2).
R R EEE L, WL LRRRIIEEL 21D
7o, Elo, KR 1/3 OREHREORFTIATLESTH
7z, FH artificial erection {772\, BELBIEL
e, wmEEEshTwa»ok (F3). fE-T,
BRI 1/3BEZ JEEEEL - (M4). hic
XY FHBMBA KA ERS . KRic7— FOIEHIC
MM E iz, YEzEREoFRBICEbTHicLTE
XN cRoAR YR, KEEHERES LFNE
¥TLE (H5).

JRERFT R, « R O R FIRIE A L b b hignolke
WS, REFE KR L, §XT connective tisswe Tih>
7= (26).

Mitefeith - —itEOBERMEEL B 2 7225, #4250 A
i balloon catheter ZikZEL, Z0, Wi EHES
h, BT W2 E TRIFRERIREZRoTnD.
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M1 BEoTHEMH [ 4 BRiE o KBk

2 BREEEOKE O

.
B3 o oW 6 %W R

& fl 2 BHOEERIMEL, i CHRTETH . 4
BE 1% PR B E R CRRA ST — R LT W, %7z,

LT BEOTHH. BB R — 5 B B SR & il L .
RIS X OBEEE « BT % 2 Lo, FHFR : REAREE 3T bl TRIEL, R
SREE | SUIIER, ETIRHARES,00g ThHot. P IPN% I e % S L e SR L SRS o [ Rk
ETHE VREOTHEMCAHE, THEMTHRA  WEED, chedRlr. FREEEEL, FENcH
Bok 2ot FOEL, PRICHESCEE LT Wi, FRUOTR

HE : RERMBICEE 2RO T, BEROFEIER TH DL THRRIEFB%E ST 37 L b ERZEodihidEsE
Y, WEIIIREA THmMTETh o ARE DI, Shiz. Ric7— FoERICHTEZ Mz, SIEEGER
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Chordee without hypospadias ® =

ARELGE 32 % 3 &

# 1 Az 5 Chordee without hypospadias (ifh 104 /)

No. | % #% |muw|s®w|s m| F N B # % woR
1 B 51e 1977 23 | IV~ 1 | Nesbit+ZbIk Se R BE 2T i E BAF
2 o 5 16 1978 24 v Nesbit P R A I 3 i e BAF
3 21 v Nesbit Fe R e 3 b i BT
4 g 510 1978 24 IV Nesbit Ba 27 b BF
5 29 A Neshit b 27 il e R
6 33 I\ Nesbit B 2 dh E B
7 W s 1984 13 I Nesbit + #&4) i Chordee without hypospadias. | 1 #F
8 FEAR B 19 1984 25 v Nesbit Se Rk R 2 v dh i BT
9 % 520 1985 26 v Nesbit e KRR 2 dhiE BT

10 36 A% no operation Je RAE AL dhiE

11 30 v Nesbit P KA B B AT
12 LB 52D 1985 17 I FYIBx +Crawford # chordee without hypospadias. | [ #F
13 P 52 1986 21 I Rk chordee without hypospadias. | & #F
14 H B 3 I 1 stage BT
15 1 5% 71 11 1 1 stage B4

XoRMIc b ic LT, BERMTRSTEREY)
BRL, REERHBMEE LFRERT L.

itk - WilhsE s, BERIRRELZ RS T
W5,

z

Chordee without hypospadias (%, 19624 Sievers
X V@D TRBENIRBETHY, MM Eh L Sh
T3 BEHNEROFETHS. Culps 2k 5 &, 400
BIORETHD 5 BISHY %, AHRTEARE 5 233754
16fl& Bzl LT A2 BEIVERICR VT, £
AR Y T, AFICTHRNE F 15 OHE & AT
W3 (#1). Devine & Horton (% chordee # hypos-
padias [ZfF 9 RO Rl & L, JMRE O ZEIER
RALEICH B L D% Chordee without hypospadias &
L7z. #®fth, congenital short methra F 723 hypos-
padism without hypospadias %D AFRTHHIN T X /2.
L7>L, Devine & Horton (T Chordee without hypos-
padias DAL L ZOREEZEDL TS L L
TldR,

Devine & Horton {2 X W AEZ 3 >R S,
X 5z Kramers 2 IVEIZAHF Nz 7230,

LB JRGEMERAEDRIEL, % ZIC chordee A{FTE
T5. REEREEMORTETIC TFEEL, SR
EMTIREEE 2 MEICH 5. Chordee (I JE v #ifEA
5 BRI T 5.

D& : JREFIER OREHHETOOENL TN S,
Duck’s %, dartes O EF T chordee 732 5%.

AL : JR3E, WRIEWERA, £ LT Buck’'s FiEIXIER
T 5N, dartes FEDO R T chordee L7285

VA : YRR OIS o BEARGE 2 KK T
chordee L7¢5.

Devine & Horton (2X 5 &,
MZ30% O FIE Tdh>7-.

JEG] 1 TIERERMN O REEHED FF 28 L
balloon catheter 23fZJ& L BB 2. JEVERHED
LSO REBREA S0, TRICET
BLEZTRWERY. %7, EFTTE, BREERE
R D BRERMIITRENEL, Rl LR ORICHE
RPBFEEL T, Zhb IREEZ LIS,

AFAOI5FIFR O1061%, FeRMERRZET iiE D 4 FRC T
FKELTHS. £, [EHOLERIZIBWT L congenital
curvature of the penis OAFEH Wb OLH Y,
BEEREAAEOREARLMHC L 20 @ L& hiry,
Kramers OWHIVEILEl—D LD LEZ NS, Lk
L, chordee without hypospadias 73 F 7575 fh o> 2 2[R
EENSHDITH LT, congenital curvature of the penis
T, B LUES~OBHLEALTHS.

WICTFHiETH D, KREL ST TREL B L TE
A EIE L, WICHREIEKETT72 9 two stage method
L, RO 2 1T/ 7 vy one stage method o 2
2T HENRB.

Devine & Horton |2k % & one stage method 7%
ARETH Y, SRV FRELPYARLZ L LT
53,4) ;

LA BRI REERE TR S LT 0530570 6

[ #940%, II1%140%,
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B} if@&@@%ﬁt’@]ﬁﬁ( Xy, REHF—FVBATIC

Aﬁé(ﬁl!ﬁﬁ{‘i&k DlE L HEEL T, FoEoRHE
O L CRER R LREL AT
REZEGE LRV HICHERE L2235 Buck's

dartes il REH L 2 YR 5

: Dartos Fplio S5 2 VIR 3 5.
W¢:@§twmﬁﬁ F 72 b Nesbit ix 5.
AR IEFNE Itk vF

i & AT L7
I BN U C YIRS X ORATE O two stage

method #TETH5L0LH 5.
Chordee without hypospadias

%
Emmf\“’rﬁt

\-‘*‘1 e {—* abF e

B
r\> Hf‘

I %T&# Y, one stage method

IZ%4 % two stage
method ®FFix, Young (Zk->T Thiershe’s #ED
THEDEMENTOMBHEF L &, Nesbit 137 EBI
1= Denis Brown #EZ{FH LS, Mackinney &% 16 5%
IRz scrotal skin tube # VW5 %7, F72 Moore
2, 5 % 2% 1@ 3 AoBRIC Ceil BiIZk DR
BERE TRV, WIhbBEFRFERE/RIZ L LTV

8, AFIZRBWTIZ, EH 525 Crowfor HiC X % two
stage method {772\, BIFAERZE TN

—75 Gross 5%, REOMIEHEREEHRET DL
2k v, fistura OFEREE, BREHHENLDPRVWEL,
R0 a X7 % one stage method #FFEL TW
B9,

X7z, W4, Nesbit & MW BEFRFEERMEL CH

HEEhTWa., ZhBERpo/hsRboicbERESA
LL&h, VEPDSMNZLEREhTWS?., Larl, Z

OFH OB EN D penis OFRSITEEFT LTV ARVWE
FEHIDATO BEITHAT LTcH A, BROBELH D0,

bbbz, RiEZR7FT % one-stage method % fifi
L, BEMET NSHReEL. Lrl, F-flick
WTREMREO - L Bbh 2 PR AL EZ Lz,
i, two-stage method L EE SN/, 3l
5F MR LU Gross DEIET S RIE~DIMITZ M
L, one stage method & TFMi&MfT Liz. itk
AR THRRIRBIESE L, BIEICW S £ TRIBREF T
HB5.

bhbiit, EI1flcBWTRETEICELTIEA
126 LTI REIT L2, o BRBEEL R
Mmootz kY, A%IC Nesbit EEMETL TS B
DD TRBRWREBDbRS. £, ATERICHLT
chordee MY, EHIc b 2BEBBENSLED LA
bis.

w @

HIHINHFEER L 7= chordee without hypospadias

Wi - i .

WU -

iy

3)

4)

5)

6

e

7)

8)

9)

10)

Iy

12)

13)

14)
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DOHZH LT one stage method (2 X % Fifi & ffT
L, MEOWLHEREE
%ﬁ‘mﬁkﬁbfiﬁm%ﬁémx;

THhERETLLLLIC

X m

Culp, O. S.: Struggles and triumphs with
hypospadias and associated anomalies: Re-
view of 400 cases. J. Urology, 96 : 339-351,
1966.

EBIE, B MR #MaHi: RETHOAG
PHIE & PRRARM, DRES, 14 : 448-467,
1981.

Devine, C. J. and Horton, C. E.: Chordee

without hypospadias. J. Urology, 110 : 264-
271, 1973.

Kramer, S. A. et al. : Chordee without hy-
pospadias. J. Urology, 128 : 559-561, 1982.
Nesbit, R. M. :
phallus :

Congenital curvature of the
Report of three cases with descri-
ption of corrertive operation. J. Urology,
93 : 230-232, 1965.
Nesbit, R. M.: The surgical treatment of
congenital chordee without hypospadias, J.
Urology, 72 : 1178-1180, 1954.
Machinney, C. C. and Uhle. C. A. W.: Con-
genital chordee without hypospadias. J. Uro-
logy, 84 : 343-344, 1960.
Moore, C. A.: Surgical repare of chrdee
without hypospadias: Report of three cases,
J. Urology, 93 : 389-390, 1965.
Gross, M., Fein. R. and Waterhouse, K.:
Single stage coretion of chordee without
hypospadias and coronal hypospadias. J. Uro-
logy, 102 : 70-74, 1969.
Bennet A. H and Gittes R.F. :
penil curvature without hypospadias, Urolo-
gy, 16 : 364-366, 1980.
Saalfeld, J. et al. : Congenital curvature of
the penis; successful result with variation in
corporoplasty. J. Urology. 109 : 64-65, 1983.
Gavrell, G. J.: Congenital curvature of the
penis. J. Urology, 112 : 489-490, 1974.
Pond, H. S. and Brannan, W.: Corection
of the congenital curvature of the penis: Ex-
periences with the Nesbit operation at Ochs-
ner clinic. J. Urology, 112 : 491-492, 1980.
Udall, D. A.: types of
congenital curvatures of the penis, Including
the first reported case of dorsal curvature.
J. Urology, 124 : 50-52, 1980.
BRI, M oM E IS fE o FHiTE
B, ZF4F, 31 :1005-1007, 1977.

igurk, dATZEL, BB - ERMEBRED
Iﬂ'lf:@ 24, T HWE, 40 : 913-915, 1978.
WA A, f: BEBHEO FH— 360 &
Br—, P HWE, 40 : 408, 1978.

Congenital

Corection of 3
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18) ¥kt 2, fbh : Chordee without hypospadias
o1, HWE&EE, 71:969, 1980.

19) @A &, WEIER, WIS - ERIEHER
B o 161, ERdb, 38 :157-159, 1984.

Tow cases of chordee without hypospadias

Hidetsugu Hayashida, Mitsutaka Yamamoto,

20) B, =ELHE, SEEH AREREE Genichiro Yamakawa, Junji Hayashi,
hiE o 3 4], HAMEEE, 30: 130-135, 1985. Hiroshi Takihara and Jisaburo Sakatoku
21) ¥EEER, EWF %, KKK : Chordee
without hypospadias L Zz bhic 14, Department of Urology, school of Medicine,
R, 47 : 1181-1184, 1985. Yamaguchi University
22) WE 8, i BREMMUWHE  (Chordee (Director : Prof. J. Sakatoku)
without hypospadias) @ 1 fil, Egi, 40 :
333-335, 1986. Chordee without hypospadias is a rare con-

genital anomaly of the male external genitalia.
Our experience with tow cases of chordee wi-
thout hypospadias is presented.

One stage method with a intact urethra are
successfully performed.

Our revie of the literature about the clasifica-
tion and the tecunique are discussed herein.

(AY : HFn614E 9 H 8 H)
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Further Studies of the Blocking Effect of Sperm-immobilizing

Antibodies on Human In Vitro Fertilization

o8 PN S TN S T R

A H M — ¥ H ¥ — wm WM E
Shinichi TSUKUI Yoichi NODA Aisaku FUKUDA
wOR i E & B — xR £ =

Hisashi MATSUMOTO Kenichi TATSUMI

Takahide MORI

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

FEFAB AR MERS L OBMEE L Vi Lie 1gG SEZFRMLHRRIC TR T2 0EL, &
EEEHEREVATE TP IR Lo b NBIAMHCKT LT, in vitro G CBHHEERRREMIT L2 L 25, BTEAH
(et fEf% [gG I T LR FogA L, EAR~OBEES B bz (6/6=100%) 25,
FAEYLH AR MERR 1gG I TUHE LcEFOEAICE, BLAPEENRED bhkhoiz (1/6=17
%). ERBTFEMSEICIARFICLY, BEABHGBELESER 1gG Ic TRUBR LI, Bl
Bk IgG 1T TR L 7-8F L Hii LT, acrosome reaction ZiEZ L TWAEAEVRERIZHEDL, Hic
acrosome intact T SFETOESBEEICHIML Tz, #£5T, B ABMEE I F OB ERIC
st A2IEWER S Y, FO/ER#EFO—K L LT, HTFD acrosome reaction |23 2Mf1EH5 L0 L

Bbhic.

(Jap. J. Fert. Ster., 32(3),369-375, 1987)

##

peske, FEARE & # 2 DN TWENEERADHRIZ,
PFRTFIRIc L 3 LBDLNE LOVRFEET B Z LAY
BATRDTWSD, PR FHUE D T bR FAREMEH
RiZ, AEE L BERBRRH 522 LML T 5.
bhvbhig, EREEREERPICRE LIERTZ v
72, kb in vitro BRERIZBWT, BT ABMEHUER
HME (B oFFE (7.5% (v/v)) BEERHCxt
LUCHEMICERT 5 2 L 2805 LTE, 2
FHEERPE T REHEEROBGIc Lo bon L 5
PRREFRHATH2k. SEbhbiig, BEmEL Y
Biohiz 1gG SEEHNCEHECEREITY, DX
D PRI EE AR TR 0B iz L 5 b o
L9 hkmitt s Litlic, BToRSRISCRETHE
PRI LTHIDOT, ZOREREHETS.

Jlll

R A E

1. FET Ao R

TSRS AT @ P o BE X Y 572 MiE % 56°C,
304 TIMBMLEE, BEE DI X 2T AEERR®
ATV, SRR T Ao 21727, %
OFEER, TR (SIV=xo) LHEIL
I LT, ERAE T ALY 21T, BT
iz EE L.

2. A L) E—RMEIC kAR

BEBF X VALY PBS (HSP 5mg/ml iR
) L1 :5 (v/v) EML, #OE (250%Xg) 12T
BreaLz, RICEERMETAEMERBIC TR bE
WHLERAT & R TERIRF 112 O EfE0. 1ml % PBS
0.3ml IZTHIRL, T OHF~EX10®HOKET & FiES
4, 37°C T304 [IA v a—vavrLlic. £ %
2= g VERTH, BOSERLE (250X g) Ik DT
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F¥EdrL, PBS (HSA 5mg/ml {0 HIcBES ¥
2. ZoXHiZcLTH L7 sperm supension 5ul %
e b IgG ¥/idHie b IgM (2T coating L7zA
LB == (Bio-Rad) 50u1 LBFIL, 105G S &7z
%, DAZEFEMEEICTA &/ ¥ — XERFHE LU
B ERBE LY. [ 5 E— XORFHME, T
TEES, RETRES, FTEEHR L OB, I UICaB
L, &rEciEL: (K1).

3. IgG SyHEioENR & R O/ER

Protein A-Sepharose & H\\C, - ABI{LHUARREM:
M (M) 8 L OERNRFAEMERBIC TR D
EOWF AR R EAE S L2 Bk EL v 1gG 4y
BExriH L. T4bb, MiEloml # PBS 10ml &
JBFfnL, Protein A-Sepharose (Pharmacia) 1.5g
(5ml) BFETAEN TS H 7 ALIC0.5ml/min. OFEHE
IZTHT&E/. ki PBS (pH7.4) IcTH 5 2%8
WL, PERBOUWLEED OD2o<0.01 ThadZ L&
WML, 75 ALAD Protein A ITHEA LK 1gG %
0.1M glycine-HCl (pH=2.8) ic CTiaHiL7z. AHk
FIRAA SIS TERE L, FANERERE (CvF s s 7
L— b, Hoechst) 2T IgG BEZEHEL. DWT
7.5% (v/v) IMEFRMEGFIYE O human serum alb-
umin (Sigma) (3.3mg/ml) BIU EZLD IgG (1.2
mg/ml) % modified Biggers-Whitten-Whittingham
(BWW) B3 iciioim L, FJAHE R ORI &
LTHkL 7.

4. FHHH O

THESOFMICTHE LR EL Y, BEOREE
S EoRBIIEZER L, 37°C, 5%CO: in air (2T
ABREHIRR S 10 1T o7, BT, SRS

P RBILEI & 5 THMLERI 0 8 i

HARESGE 32 % 3 5

Head+ Tail

THABLEL, W, ZHORD SR WERRO &
BT [0.5M (NH1)2S0:+0.1IMMgCla+-0.1
% Dextran] I 4°C ([ THRIFL . [ERRHIEIT
EoyAE, ROk, EBRICHW.

5. BIHHEERR

EEEY 1 X 0 # O 6, layering method!?
12 & 0 EREoEMmE £ o itk mE sk 1gG 25T
modified BWW %3592 swim up X ¥ 70#HEER
145 F %A L, sperm suspension (10X 10°sperm/ml)
EERL 72, % I~ RIBERERERRPICRES LTV
FERAHEBEOBEAL, 37°C, 5%CO0: in air i2T
24WSREEFE L7z, BRI T, ~ (7 m Xy
MZTHEEILES L, / <A 25— THEmMsE (v
3% IMT- 2 -21INR) (Z THHIPIE I3 &1 2 Hilk
FHEEHEELR (K2).

6. Acrosome reaction DFFE

B EOR R TR & Rl B, Etkfig sk 1gG
Tt sk 1gG Z#NL 72 modified BWW
BRI T 1l swim up S W7CiEEME RIPR &
FURL, &6ICEEE#ERPICT 3 incubation L7z
B, 2% 7 NH—ATATE FICTHIERE, 1%4 %3
U ARBICTHREEL, Bk, =Ko, FZiRiE
THME: (HITACHI HUI2A) o CHTFHEBICBT 3
acrosome reaction OFFEEZFRIEL 72,

K&

1. ¥ AREbhiRo kit

SN Seperh o g & Y 7zl 212 filicxt L OB T
AREMLRERE1To- L =5, 1361 (6.1%) ICAWTHF
AL ELEE Th o7, & B FAREMEHUARTRE;
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BFARBERGE
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B 7zd«7m71> A

EIEBWWiK

EE BT
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2 EWRHEERR

# 1 Immunobead binding to human spermatozoa pretreated by sperm immobilizing

antibody positive serum

Case no. of

No. of sperm % of

Immunobead supplemented

serum (Slso®)

Bound (Head, Tail, Head+Tail) Free

bound

Control 3 1 2 0 29 9
Anti-human IgG ontro ( )

112(32.0) 45 (16, 17, 12) 5] 91

Control 21, 1, 0 27 7
Anti-human IgM ontro ( )

112(32.0) 12 (9, 3, 0) 24 33

# (SIV=o00) Zp¥MiEicx L CEEME T AREILR
BEfT okl 25, EFFEI20BEME K L E W
Pofffi (Slso=32.0) #/RrL7z. £Z T, EFIFEFLI2
OBMMEICH L TA &) E— B 2B LTk
2, EFAFEL20 B mE I TR E L L 725 E
Hik b IgG 12T coating L7zA A/ E—X(391% DF
Fizet LT ERRD bR LT, itk b IgM
12T coating L7cA & /7 E— R1E33% I LR
Wbhhihots (F1). /27T, EFRRET1I20 B
HOPE, FL LT 1gG HMICHMITIER D % L HNT
L7z. F/Hit b 1gG 12T coating LicA &L/ E—X
i, FTEEETR X ORI —ERIC AR S,
e b IgM OHAEE L UOR TSI 5 En

a: 50% Sperm immobilization unit

PR LN,

3. FEHHEHHE ﬁﬁ

K2R T X oI, BiEmERE 1gG HmESERIc
THLER L 7o F O B4 13100% OFHAFIZRT L T Bk
FERDOIR LT, BiEMFEHRR G o TR L
TR T OB EII1T% OFH MR L THBR T 2@ iz
OHT, BEMmEREK [gG BRI TUBE L 7ok
FoORALHELT, FEAMETFEFLL (H3).

4. Acrosome reaction DFRFE

[ 412574 X 912, acrosome cap 24z

MR HA L FETIE acrosome reacted, vesiculation 7%
HAHICHE Z > T WA K13 modified acrosome reac-
ted, £7z vesiculation LI o>TWVWAR WL DT

vesiculation
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HET R BRI & 5 2 SRR o

B/MIE::M_ 32 % 3 7':'7“

# 2 Effect of sperm immobilizing antibodies (IgG) on the penetration of

sperm through zonae pellucidae

Origin of No. of No. of penetrated Maen no. of
supplemented IgG experiments ova (%) penetrated sperm
SIA*.negative serum 2 6/6(100% ) 2.7
SIA-positive serum 2 1/6( 17%)® 0.5

a: Sperm immobilizing antibody
b: Significantly different from SIA-negative serum (¥2 =5.5: p<0.02)

(2)

(1) Efim/ﬁﬁﬁﬂlgﬁ,ﬁﬂui*iﬂ&'k'(iui U7ZHEF (2) BMMARRIgGHRMERRICTREL BT

(X400) . RENIIEBIEF 57T,

acrosome intact, JJERFED L D(E unknown & LT
HELLLZA, BHMESRNK 1gG c TLE LT
DA% acrosome reacted &fHE L 72FEF2335% 1238
Wi, BiEmERE 1gG o TRE LIEFO%
AFIBBIZLMED Lol & HiCEMmEhsk
IgG IZ TR L 72T O 8413 acrosome intact & HE
Ltﬁ%im%hb#wwgn&motw BB AL 37
K 1gG T T L 72T OHA349% 1B bz,
ﬁor,%&mmm%lg;ufkﬁttﬁ%w%é@
PR 3R oG IC T L oK T o3& L R L T,
acrosome reacted & HE L7 FROEEICEDL,
Tz acrosome intact &E L 72F T g IcEnL
Thvle (T3,

£ =

bivbiuz, BHEHIZLIER7X )T, EiRESEHAR
U fEfES 592 X Y, sperm-zona interaction DL
LTOEMFIBESRIFT 22 L3 TER0 LN

3

HHEOMWEEZRAL, t b in vitro ZRERICEBNT

KT ARG B O TFE T T, BT oBHEHE
WAHESND Z LERESY LTER. B AiMbHt
BOFEHFIZH— TRV EEZ DN B W), T
LIRS SER BB ER 2 H 52 LR s
RWEHESHEY, SEbhbiu, ERomEZH
ML 723G 3 TR CRET L 2 B BB O 5 A L FIE
DFEERGM OIS, M5 % human serum albumin
BLOFMEdRD 1gG SEICE S L TEREIT>
TofER, REISRLFEROMRE /LN TS . o
T, RT3 BN EGEMLEE L, 32 & LT
Migo I1gG SMICFEET 5 Lilbh, K ARibhifk
HEOBGIc X5 b0 L Bbhs. JTE, ke
fHHEE 2B WT, donor serum % 72 (% human cord serum
ERACTEAZIREEZ T, RIS B 7 ER L #ike.1e
ShTkY, ZOX5 R roEIFEnEHESTS X

2 BT AL L IR L TWDIERNT, AR
BN HboLBbhs. LT RCX 5
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(1)

Acrosome reacted

(1) M MBRRIgGRIMBFRIC TIEEL BT

HEASH - UFE - BH

cBA - RE - (373) 47

(2)

Acrosome intact

% 10000 W

(2) BBMMBRRIGRMEERICTEREL BT,

K 4

# 3 Effect of sperm immobilizing Antibodies (IgG) on the
acrosome reaction of human spermatozoa

No. (%) of sperm

Origin of

supplemented IgG Acrosome Modified Acrosome s
reacted acrosome reacted  intact FRROE

SIA®.negative serum 26(35) 19 16(21) 14

SIA-positive serum 13(18)® 19 36(49)¢ 5

a: Sperm immobilizing antibody
b : Significantly different from SIA-negative serum (72=4.6: p<0.04)
¢ : Significantly different from SIA-negative serum (z*=11.5: p<0.02)

BYHEELEEAOBFITNLEY, 1. BFO ca
pacitation |23 ZHil, 2. 1 acrosome reaction
lz%t4 29#), 3. sperm-zona interaction Z¥%f3 5#
HoWTFhr2#ESNS. SROETFHEMSEIC L 5K’
Fizk v, BtEfiEdsk IgG o TR LT, &
MefiE K IgG o TR L 7281 L e LT, acroso-
THABETOEAEVERIC A e £, i
ThHBBTORENEEILE 2.

¥7 D acrosome reaction [FHUETHIA (IgG) 1ok
DIl SRS LI EEITA T, BRI
13FF @ capacitation E?fﬂ%lj (B AP A - A R =3
%. R, TCRBELRE Y, EHFEOSEEML
HTLELTY, %%@@Eﬂ TREIIEEES ARV

me reacted

acrosome intact

L XD, WricHd 5328 E I acrosome reaction

DUV TR D TWBAJFEENIRC, Anmbnbn
DEBRERL N OLORELEMNTLLOTHS

na. BIrAEEHFIEIZ X 5617 acrosome reaction
et S IEER O EA TH 525, Friend 520
12X % &, acrosome reaction (243> THi 1 plasma
membrane PN particle OFHEHHEZ Y, plasma me-
mbrane NIZ particle-free area 2" T&, ZFOWALL D
SARFUS SR T % L3E LTS 2%, Johnson 52073
AL TW3B X 912, plasma membrane (2 lectin <2
antibody %@ macromolecules 25fE&+ 5 &,
membrane ¢ lipid bilayers Py particle DOFEILNE
Z iz KAy, FOEE, acrosome reaction 23

plasma
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EhBZLbEESNS.

L.

® W
t b in vitro HRHERICBWT, HFAREMLHTE

(IgG) OHEET TR, HTroBERHEEPHEHES .

2.

Wrrasith (IgG) OFFEF T, K10

acrosome reaction 23l X A7z,

AHFGE D — 1% S0 BB FE Bk 42 (No. 58570684,

59480333, 60570775) ic & = 7.
#4EER IVF %4 (19854114,

B, RRXOEEI
ANEALY), B

30| B ARG &, H2TEFL B M I-T-BFJE <%, 5538
AAERBARERICTRERLL.
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Further studies of the blocking effect
of sperm-immobilizing antibodies

on human in vitro fertilization

Shinichi Tsukui, Yoichi Noda, Aisaku Fukuda,
Hisashi Matsumoto, Kenichi Tatsumi
and Takahide Mori

Department of Gynecology and Obstetrics
Faculty of Medicine, Kyoto University

According to our report, sperm-immobilizing
antibodies (SIA) have an inhibitory effect on the
spermpenetration through human zona pellucida.
To investigate the effect of SIA more precisely,
an in vitro zona penetration test was designed
using IgG-fractions derived from sera with or
without SIA activity and stored human zonae
pellucidae. IgG-fractions were obtained from
both SIA-positive and SIA-negative serum by
the Protein-A method. When spermatozoa were
incubated in the medium containing IgG-fraction

B - BH - EH - BAR RS - & (375) 49

derived from SIA-negative serum, they could
penetrate through stored human zonae pellucidae
with high incidence (6/6=100%), whereas in
SIA-positive serum the spermatozoa could hardly
penetrate (1/6=17%). To clarify the mechanism
of this inhibition, motile spermatozoa recovered
from the medium after 3 hours’ incubation were
examined by the transmission electron microscope.
Results showed that the rate of acrosome-reacted
spermatozoa incubated with IgG-fraction derived
from SIA-negative serum was 35 % ; using SIA-
positive serum the rate was 18 %. In contrast,

the rate of acrosome-intact spermatozoa incubated
with IgG-fraction derived from SIA-negative
serum was 21 %, whereas the rate using SIA-
positive serum was 49 %. Thus, SIA themselves
seem to have an inhibitory effect on the sperm
penetration through human zona pellucida. The
mechanisms of such inhibition are unknown ;

however, one possible cause may be the inhibi-
tion of acrosome reaction.

(AT - RF614E12H 19 H A5 RIHEH)
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Studies on Biological Functions of a Sperm Coating Antigen

Related to Sperm Capacitation

REERRFERGARERE (FE: BT8R
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=

Yuzo ISHIDA

Department of Obstetrics and Gynecology, Hyogo Medical College
(Director : Prof, Shinzo Isojima)

AWFETIE, LR Z—FEE R FIcRtT2E ) 7 a4 — ik (Mab) #JHWTEF D capacitation
ZRED T T 2T ETUR O AW BN > WTHET L7z, Mab (GHS-3) OREHIRIE, ~b A F —
OREH HERICEAL, fSlsh, BB TOPREE X ORI ET 28R (GHS3#R) <
d»ofc. GHS-3HiJfiZ, ¥T D capacitation BREICBWTHFEBIOTEMAL (hyperactivation) 1248y, 5
FFED HARICHEK LTz, Capacitation ¥iHi~® GHS-3HIEOEMZ X v, BTRAELL, BTEHO
EHEE DIl E e h, FRZEETRVEI~OBTICX Y, HURAERNEEL, B HE s L.
—77, TCREME LT ICHRZEMLTL, HBFoE@it~op iMook, MLy, GHS:3
PRI LB ITR T IcAE T 2 TR T @ capacitation 12 L CHIHIEF L LTS, B EARNTE
FIC capacitation DFRENZDOEHHLTWE LD LEZBRS.

(Jap. J. Fert. Ster., 32(3),376-384, 1987)

&

R TSR I 2 e e v, R BB T
MENEBITT 28R TN L EET Y. REY T
R AT, Ty b BLUALZRZ —D T3k
B BERE THIO TR T ZREED £ AT 20 HE
ShTna.

T T ORE . LAAE NIRRE IS 2 el Lo 2k
L LT, lectin® SLHHES I2xt+ 2 ISEO (L, BEE
PEDEEALD, R disulfide 7' — 70 R{TEME O LS
R EREE SN, EREE BESEA TRELIET O
FHE HOSHT T bEBBGHLIC X D RS ORERLAS2
BOTWBEZEPHRESENRTVSY. ZhbOFFiIK L
OIS T ORI B 1T SRR AR R L TR
BUENRH2 LEXDNTE . £, FEEERSWIED
R DPEIL TR TV A I-ORE ERFIE LR X 0 4
Wahi-E BEEH) PRETCHELCRIFET S
O 06, FHHE A BRSO SW s h e d BT

il

KHICHA TS Z L i X o T TORBEBIEIC 2 A B
OBFLPEL, ThPRKETORPBRICEER B S 2 R
LTWa R Rfa s, L Ladn, LA
SRR DN BEANZNICEELTWED), &
WX OEETNL, BT AER, BrdEkas o
b OOBRRICOWTIIRIERMRTHS. —F, M
NIEFIIMEERE N T HE oA LENEL &+ = T 7
%, IO TERENRARICARSD, ZOHST capacita-
tion!? LIEINTI D, Z @ capacitation HIZHEZ %
KA Eo2sk L LT, ¥F0 lectin, HiiKicxt+
5RO D2 L, fElEIZ331) % cholesterol/phospho-
lipid b ZE{l, net negative charge D2 b7z £ 23R
BENTWDY, T4, HEERRP T 0RO
MEERAE N T OEST capacitation MFRIC I 1) ¥ FFKiE
RO E BT 572012, BricatdysE/,7n+
— ik (Mab) 2MERIEH, B3 v ToRT
FEFIROSH BT RIC AN T E 2. FS® X, ~A4
2 & —IER AT 32250 Mab 2/ERIL,
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B TOR KBRS SR LA ToR R B
TS TFRETUR OB &R FIE_ETORESA & fidr
L 7,

OSSR, BFEREYIRICREE CORTIEKRER T
BT DRI &, R R T oWk o
B EARBITETREICEE L TER SN DB AHEHUR
DBENFETHZ LEHRE LY. SEIZZALO
Mab ©p, HFREMNELREZB#HT S Mab 015
GHS-3 #HwWT, GHS-3 MR OHEEZRENTO
PEAETINL, KB CORTEN:, capacitation BWFETD
GHS-3 #iJfifE D25l &5 VT capacitation BFEIZH 5
T OMEEIES X OZRSREICR 5 GHS-3 Hifke, *
DOFIEPURDFEHIZ SO W TR L 72,

EBRMEBLUFE

1. FINLAZ—RTFE) 7 v+ — L HE (Mab
GHS-3)

FTTIREFELUSEPME LIcL i, R~ L2 57—
HREERMEFEEE7e 40 bT7P250 b LSl
BALB/c (8) =T RITHIEL, Z DLE~ T 2 A
LR~ U A BROEREER/ LML (P3UL) % Polye-
thylene-glycol (PEG1000) Of#fEF CHIIREIA L, %I
?#n<  hypoxanthine-aminopterin-thymidine (HAT)
SR RS IR A B L etk IR I &
D7 m—= v SEBERRET, ~LRF R LRI
FLEET 5 7HD Mab EEANATY R—~<& 5.
AIFFETIEZ OW, FFHERIREZEHT 2 Mab A
NATY R—=D 1> (GHS-3) %3FATHEERIZ An
Jo. FifEL LT, GHS3 ~ 7Y F—~niE LEE
7zi% Pristan 8BNS L7z BALB/c <7 2 DJEIEAN
T 7 K—<Hifa (1 X107/JL) #BHL, Hbh
Tl HHUER A SHER I L EBICH W . SiiRisER
HHIZ XD THEHENICX 2 -7 v 7Y U45HEE 203
A & 2R (Mono Q) & HWiciiiks m~ 175
7 « (Pharmacia ##! FPLC) 2k VY IgM SEICH
#qLHWE.

2. YYD X OB

a. [EBEEEPIIREE

NDRZ—ORR, R AL 10%5F RS L~ U AR
TEE (3HE) L, A7 v@aitgIsn h—Aiz
T4~ 6pm TG UAREAZER U . FLEEA %
PBS Tk, #1HiEL LT GHS:3 #ifk (k40
AR (6040, 37°C), F2HikL LTI~y
Z IgM (heavy and light chain) Ifii% (Cappel #-)
@ Fluorescein isothiocyanate (FITC) conjugated F
(ab)z fragment DA0REFIRIEE 2T A F7 72 LT

#® = (377) 51

J& (3043R, 37°C) &+, 90% %V v —,L (in PBS)
IZTEAH, Nikon HHE MBI TREEL . ~ A
AL —FER BB 254 F/ 92 LT S8k
#%, 2%/ —)VTHEHE (30545H, =R U, kLR
DFETHENYE LIREEL 72

b. HHRREE R4

a4 3 Avidin Biotin Peroxydase Complex
(ABC) #:# Vv, Vectastain k> ABCkit #{#f L
7o HHMAEAN0. 3% BIRILARABH A & / — LRI
T304y HIiALE (i) L, ARESLVA XY ¥ —EF
HEEARNELL, 2V TI0%FIMER X0 1 %4mE7 v
TR R R AR TG TR0 AL & T A v, FEER R
Yt AR e, 5 1 BRI GHS-3 1k BB %
L, 304 MGS®, H2idkEesrF oAb~y
2z IgG HifEE 30 MIES /. 2T, Avidin
Biotin Complex #6045 & 72, Peroxydase
ERISEY, 3HBICEBAKICTHEL, MEEEIES
Eie. ~< bEVY QAT MBS S R
L7z EThREEL.

3. Capacitation BEICHIT5 GHS-3 HliioZil

Capacitation JEFEIZ BT B~ b 2 & — R0 KRR
F Lo GHS-3 fUR o2k & BEEfA T2 v TREIT L
7o KR EEERHEL VEFEERL, Zo—#%10%%
EdR V<) U TCTEE (24B5R) L, THE iR O
Sl lic. B IERMEINT 7 4 oA A VT TI%ERE
MFEEHIEE Tyrode 8 (15%FCS 44 m-Tyrode
W) TR L, capacitation AR Sz, FHBST
7 4 VT ONFIEFIRERIZA000] L U, RTIREE S
X108/ml (ZFEi L7z, FEETIRER T R BE AR N THIAT
L, B:385mi337°C, 5% CO: in air k L7z (BL#g
FFORKBITSTIORU TR Ro7). B,
104y, LREE, 28§, 4Wpl], SEEMMBICHIRRE Y
T RE IR FEEIR200p] 2 HIRL, FEERICHAL<Y v
RCEE L. BEER, H% PBS T3 MLHHEET
EER (1 X106/ml) &L, RYLY Y@Lz EL-
ISA fi~A 7 r7L— MZ450ul/well Fo45FL,
ZL— % 54y, 3,000rpm TiEL L7z, 0%, £v
= WZ0.5% 7 Z VT e R (in PBS) 504l +-54%
EL, 105H=ilEER, »v— & PBS THEL,
100mM glycine &H 1% BSA in PBS (1001/well)
TTuyv s Ltk #H—Pifs (GHS-3 K3 L) %60
5, FRTRIESYE, PBS THHE, SblcEoH
& (HBH~ 72 IgM IiHD Peroxydase conjugated
IgG, 500fEAHRIK) 2MNA 6053 =iIRTRIB S ¥z,

PBS Ty, Orthophenylene diamine (OPD)
% (200¢g/ml in PBS pH 5.0) 50x1 #nz, %
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SH®7z. 5431, 10%H2SO:s 50k &Nz TG %
fiilk x4, <A 7 vJfl photometer (Corona electric)
TEYEEE (JOD 500-660nm) % JHIE L 7-.

4. GHS-3 }ifkD¥s+ capacitation (ZZIET 5%

GHS-3 fiffid~ v 2K X Y hReHitric

T LT R SEEL, ThE A A T HEIR (I\/Tono Q)
FRWERE s vex b7 77 412T 1gM Sy &
capacitation FIE{IENE TEMTHBERICHLL 2. ﬁi;:f"‘ii N
L2 HFER EERH L VERL, WET7 7 0 2 F015

%FCS &% m-Tyrode fEfic TH#/ T D2 LickoT
capacitation Z 5 L72. Mab GHS-3 # 53R,

04y, 105y, 28§, 5We#IC4RFREERIC Nz
(AR IEEE 5 mg/ml), HifAd capacitation it
RIS RAET BTN BMSE T TR HEE o2k
PEE L. SRERICH G L2 2 -, BiE%
WO Rkl = — V7 o~ b2 2 —2 PMS50 BT 2 &
L, &5Ic54mH#Ic hCG50 ML % bt L CiEREBEIn
S, hCG EHHHITRH BICBHIE L TIPE X W EREL

. BINEIE, 15%FCS & m-Tyrode #RHIZiFE S

®, F0FEEHHWF0.1% T e =F—E T 10 43[H
WUEE L, YRRl e L CERICH W . RER
IR (5 X108/ml) % LEokFEiRic T 5 5% [ A7 5E %
L, ZOMICEEFZ i Mab GHS-3 2L 7.
LD, FHETFERICINE A TE HIC 2 KL
7%, Si% 5 %Em <) LECREER, 0.25% 7 7 A
F¥EE TYea L 7otk MOARZEBIEE T ORI 2 A
L 2R T ORALTEES & tail OF MR HE L 7.

5. GHS-3 #irffsetithilii o BRH

a. W7 710 =5 4 5 LOER

By 7Y 7 LT CNBr-activated Sepharose
4B (Pharmacia #:M) Z{#H L, GHS-3 ~A 7V F—
<~ B~ ROMEAKL VRELENIC X Y - e Ty
SEESHL Ty YV L STV, Frbg & 1
mM HCI T1545i#iE & &, coupling buffer (0.1M
NaHCO; pH 8.3 with 0.5M NaCl) T# L % ¥Eiftk
FTICHE 2ml (EARES8mg) LS € (iR,
1204%). KW\ T0.15M Tris #5fe buffer pH 8.3T#
N T ey L (FE, 12043), Z0#%0.1M EEfg bul-
fer (with 0.5M NaCl pH 4.0) & coupling buffer
TIEHIC4, SEIEH L, ffkic PBS Tkl S
123 HifAR82mg KA L, 1.2cm, 20cm OB 7 LEE
L.

b. ik7 74 =F42m<rr5 74

BT — L F oo AR 2 — X OREE BRI & S
L iﬁﬁjﬂl/ “IRRZ N2 72, 3043 PBS HricifE
L, 7 BNk E PBS it i & & 7c

oy re

LR ATEPUR O BRI

WICHT 5B AREAE 32 %3 5

%, Z Ok A L (3,000rpm. 543f) L, E
W oHEL, R ERREBAWIR & L TERICH W
Z OFER BESIE (Img/ml) 16ml & FRk ofifk 7
T4 =F 4 BT KT, 4°C, over night THRIES
7z. 717 L PBS THAICHEHH 3M-KSCN in PBS
(pH 7.2) THEMEE, K THEIHRERFEEERL, 0°C
fRTF L7, BHEHOEICES T A HEEOWMEZ <A 7 -

7 L— MMOHEE R R WNE £ XA 2 2 —
FLTH77% 9 ELISA #Eicko7.

6. FIRAHT

a. 7 IIEIE

FER ERREWR 1ml Z2EARE (15mg/ml) |
% L, Sephacryl S-300 (1.5cm 72cm) % WT /7 v
JEEL, ¥ buffer i PBS #H\WT 2ml 2245
Bl HHHEILSE, <47 re7L—hica—HrHA°C
over night) L T#77: 9 ELISA & HWTHIEEMY:*
BIE L. RO R ERERES L LT, Blue De-
xtran 2000 (2,000,000d), Thyroglobulin (669,000d),
Ferritin (440,000d), Catalase (232,000d), Aldorase
(158,000d), Albumin (67,000d) % fv 7z.

b. Western blotting

i BRI £ OO GHS-3 $ili% 5%
Sodium dodecyl sulfate (SDS), 2-Mercaptoethanol
(5 xX1075M) OTFFEF T 100°C, 543 [n#t%, Laem-
mli OFEICED 10% 727 VL7 I RFE Fn
SDS ®Y 72 Y7 I FEXRKE (SDS-PAGE) %17
o, BRKEKTH, YAVvEBROEL, FFraTe
v 7 4 v 74 (Bio-Rad ) #Alvy, 60V, 3IRHT
—hrtrr—2rF2T R v L KEIH
buffer {230% methanol &4 25mM Tris-192mM Gly-
cine buffer pH 8.3 Zflv /2. = b w e —2HE T
3% BSA 3 X 110% horse serum &4 PBS icT>
wv ¥4 (4°C over night) #7727/, 50mM
Tris-200mM NaCl, pH 7.4 (TBS) T L, HFH—H
R LT GHS-3 fiifk (3 L% &/UE (il 2 RifH)
X, §THifA L L T Peroxydase conjugated anti Mo-
use IgM (100758R) % Lt (iR 2W:), 7w e s
7 k= (0.05% in TBS containing 0.01% H:02)
CTHRASERFFLL. EREZTLIZ= e Ern—2
13 TBS THedL /2.

Negative control & L T, 5D4 (=7 2#1 hCG €/
Ja+— AT IgM Th Y, ~NhARF IR
L72w) $X1U'1% BSA in PBS & L.

c. MFEBLOET VEBRUEIC X S HFIENZE L

Kl GHS-3 #iJi%z i3 v (in 50mM acetate
buffer pH 4.0), mixed glycosidase (in 0.1m citrate
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# 1 GHS-3 Hifkoi#
NEAE —FETRE T R

il I w5 M 1-P3U1
g 9 % IgM
B -
] -
B RM | B LK | +
JBA +
M, OB, -
5 IR B — W
7 B 7 —
= o 0 B
R el -
¥ ¥ -
) o —
v r =

ABRE =, TR, T b HRERET
¥E, vy, EbHHET

buffer pH 4.0), trypsin (in 20mM Tris-HCI buffer
pH 7.6), pronase (in 20mM Tris-HCI buffer pH
7.6) WL, HMEEEOBLEEESETIAE (ELISA)
CTREL. £F, ~4 2707 v— DY = ik
B GHS-3 HiJiFE#k 501 (ODsso 0.161FHY) % =1—
ML, PBS T, 7 =12 LiclERER ML
TEREITRol. B3 7#HEERIZ0.05mM 50mM D3
BHmRL, €D 50ul &7 = Mtz TER TI551H
K& &7z, Mixed glycosidase, trypsin, pronase [
0.01pg-10g/ml O PEE IZ F5W L, #o 50p1 200 2
37°C, 203MRISE ¥, £V =% PBS T
1% BSA in PBS T7v— & 7wy 7 LI2#%, Bk
L7 BB Lzhi>T Mab GHS-3 (JEK40f5F ),
Peroxidase conjuated Rabbit anti mouse IgM (500
fEFR) ZIBREGEHE, OPD ke Nz TRESE
7c#%, WotEE (40D 500-660nm) % JIE L7z
7. GHS-3 JiFOFEF capacitation (T (F3 5o
GHS-3 HifkoF %% B -4 L [RFEIZ, 4 capacita-
tion BEE (BREWEMH 04y, 104y, 2#FM, 5m:fH#)
2 DAER LRI T o RERIC B EAR E S
mg/ml L7p2 X5 IR GHS-3 HUREZFMNL, T
@ capacitation {2 IETHIROMEIc-> X R 1.
B &
1. GHS-3 $ifEo st
# 1Tz L7 GHS-3 Hifkofitkd 2 L wic b0 T

H%. GHS-3 Piifidiasss By Tk L, 2
iz, FERMETEIANL R BT ICBERGTHo .

(379) 53

HE 1 REREAERoRMA (BEIEN) ok
We—# GHS-3HLIR 0 FEEZ B 5. (#k

Bk E:) X200

T 2

W Bk o LEafic GHS-3 fif o
(#deHihik) X200

EEEZEDD.

BE 3 RMELKREET  PAESIORBIC
GHRPBO LD, (BEPAEE) X400

2. GHS-3 oL L R

MR EHTAERIC X 0, GHS-3 HllUTRsHL, jEm
R IR, R LR o i M (4B )
T—EEAE S NEAY, EBIICU-S < BREAERRnL,
TR ERRBTREES ATV (FHL, 2). T
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Capacitation

Lumen

Positive Staining

Epithelium

TH 4 %HA\LﬁSEfﬂsm.m\Lﬁ: F R ICHEGE
B 5. PURIE, MIME (FRERAD SR
L”wé. (HLERIE RPUARTE) X200

(=]
w

AOD 500~ 660nm
o
oo

(=1
—

0 1 2 3 4 5(hr)
Incubation time

[ 1 F5T capacitation #FLIC 31T % FEH EA&
R T £ GHS-3 Hii& o %k

IZoWTITRS B, REB BRTADS X OMREBRE Fic 3@k
FROT, R EERESR o8 EED, Mo
FEB X OCREICRTEL TWe (BB 3). MRSk
ilfkikic ks &, GHS-3 FURILHR EEE LkoxM
Jit (principal cell) oM (GEFIEM) (CHRE L CHAE
LTwic (BE4). BEnZ &b, GHS-3 HRULH
%i_l:@}%ﬁﬂﬂ)f?k#%i:@ F LR TEESH, ZhUBEEN

SWEN, BHEEEENEBIT L ORISR T
BIORBICAET B TAERETH S Z LI S
nie.

3. Capacitation EfIcBIT%5 GHS-3 Pk

B HERIE T Lo GHS-3 i3 K 1o in vi-
tro TOELFERER L3kic, F/4bb, capacition DELT
R LLCE LA L (1), KEEREH] 8 e %
TOFSRITAH T LR Z—FET D capacitation (T
VBRI (B-4RFED®O L X< —HL T/ L
L, SEfEgETLABET LIc ERBE O
GHS-3 HEE DK 7 % 3FAE LT,

4. Mab GHS-3 Hiflko> capacitation 33 X VSR~
D5

EE7-0> capacitation EFFEIEHC GHS-3 $iifk &z
%k, W% 045y, 103U G, EHICHVEE

o TEET 2T HETRO LPEmE

FICHET 2% BAESRE 32 % 3 %

# 2 GHS-3 ik D ¥F capacitation

ERE~ D
ERCE oo | TR b e
i (i Rouleau & 2 T B4R
0%r inhibited = strong
104y not inhibited = moderate
2 not inhibited +- mild
5 W not inhibited H slight
2> kv — | not inhibited Ht no age

2y ke —: GHS-3 {27 % T normal mouse
serum # flv 7z
* O TEGR 0 % H 50-70%

0-30% # 70%LL E

.
+ 30-50%

# 3 GHS-3 fitk 0 sZhiil i~ o8

Hﬁr N FE S e i = =
0%y — (/1000 | —(0/10)» | —(0/10)®
1053 —(0/10) | —(/100 | —(©/9)
2 I +(10/10) +(10/10) —(0/10)
5 I [ +(10/10) +(10/10) —(0/9)
avbw—a| 4+(10/10) | +@Q0/10) | +(10/10)

a2 v br—b : GHS-3 $iffic 2 2 T normal mouse
serum % v 7z

1) S e A U 7 B/ IRk

2)  REFREE IR/ R

3)  EREIRAL/ 6 IR

4285 X OSEBHTHINAE U, 30 SLINICIEAREME 25 & 5
h, FoO®%EEETLEFEXEE®ES, capacitation
DWEFFIZB = Highoiz. B58% 200, 5 RERI%ICH
EEBRMUIEAR, 04, 10CilimLcGEIckL
THF OEBIIHENEE & 2oL, Zo#HBIEkHENT
BT 5 Z LI X o TABb S Wi T o—fITREFHE
BOTEMALE 2 L Do, REMEHE T OEE LR TSR %
2RI L 72 Aic b U, b RIS L 7<%
HOHEVEPoR (2). GHS:3 k0 R~ D5
ZonWTiE, 04y, 10G#BEMOEA TIXRET OAREL
DRz B 7w, SIEHIEEE, ERE~OR TGRS
SRR, 2W5H, 5 RERIBIEIRMOY & 3 iEE
{EEFic X B INEAINE O B & EBAE~ DR T O &%
A, FURORMIEI B2 1E EBAER~ORERT
ORI LTZ. LivL, WihodlichikzmmL
TBAIT LB ES IR L, ZHRI 0% THD
7z (£3).

5. GHS-3 HifkoiEil & RGO+  capacita-
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# 4 GHS-3 i ®¥-F capacitation

ER~DEE
= e

E»’”#% Rouleau K& gﬁffﬁ T B 4 )

0%y inhibited = severe

104y not inhibited - severe

2 1H not inhibited -1 slight
5 I il not inhibited H negative
2> b v — | not inhibited H negative

2 b w— v GHS-3 $iJfi2 %> 2 T bovine serum
albumin % 7z

RTEE R = 0 % H 50-70%
*+ 0-30% # 70% Ll Lk
+ 30-50%

tion (T M&IF T REE

GHS-3 ik v ichitk7 74 =51 —2sm~< b+
7742k Y, BREEESSWIRICX Y GHS-3 #ifk
SHEHUR 2R ARE L 72, BRR ST D L oREE
RSN > GHS-3 HUFIEMEICH LT ELISA iz
K ZWREEERIE TEFE (OD2siam) H72 V7 fE0 E
Hu7 Lz, ¥ capacition @f2IcfHl GHS-3 #T
Fa8eh3 2 L, #5505, 10CHMNL a3k
TFACERWIEBINH A U, 1555 ANICREE A 2 5
ZOFEERAEEHT T O FOEBEIZEIE L R » o
7o PURGRON 1 RERE, RN TR E B Wik
RERRICET &, HURFOESMEI# L, —HiciE
PEALRE 23807, Lo L, FURERINE 2 BeLL_ Bt
L7538 T I3 RAR O BRE T LI3EBME O I 2R & e de
D, KRR 2 FEH, SRR TR AL 72
I, g CICBEOEBR T A4 bk, Rk
FEC &Y, ZOFERBREFET S 2 L TEE BTN
HIRLTE7, 2B LT 5 BB HERINE L

= (381) 55

IEGEOFD, =OBROKEIC L HFTFOEELRIE
otz (FF4).

6. GHS-3 filinM:RaHr

i3 FEELULEE, mixed glycosidase WUFR TG
DK iX A S 277, pronase LR T L < $i
BUGHE T L7z,

Trypsin T% pronase (& & Tidleo7eds, FEARH
FREDIE TRz o7 (M2). HEE KR5S WY
% Sephacryl S-300 #J 2 &#HWTHHEL, £5HED
GHS-3 #iJfi%1% ELISA HBIzX VHlEL, HFE%
HELLZAH60Kd ThHo7z (K3). &5ic 2ME
DIFET THE LR RSN & B GHS-3 Hiix =
NE# SDS-PAGE HETERKEIL, 2413 Western
Blotting #5ic k> T=bu e —2REHL, HiFE
Eh—T72EL0TYV A XehitlLzL 25, GHS3
PRSI 20Kd 75 100Kd 2 TEEOEHST
FRieFELTWE (X4).

£ £

GHS-3 $ilfiix, #ehiikiks L OBES#EdikEIC L Y,
TR FEERO L fia» bEA, HWEShTns
LWL MR, —F, BEMrOEEESATES
T REICEE L Tl TR IR Eic GHS-3 #iix
RETH. chboER, GHS3 FURISKE AR
WeEEsh, BTicHETsRTEERETbhs &
ERLTWS. GHS-3 HiFA 2 ERH HERRME 0
PRI L BEOAFEL THET 200 ELRHTH S
2, BZL KT VRERE EREANZERSATL 211
DRREGETE T, TR Bl GHS-3 Hiilicx+ 5
ZREBROSTRRBEESNTL2b0LEZLNS.

i, R EREEmOEMMO—E LRIz GHS-3 5T
JEOBEAZEYD, R ARG 252 EEE i

AOD o
e—e periodic acid

L ~—=mixed glycosidase
4+—— trypsin
O—o0 pronase

0.5

0 0.01 0.1 1 10 wg/ml
0.05 0.5 5 50 mM

B 2 BEFE X USRI X B HEE o 2L
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BluThyFe CatAldAlb
011)2807 O

Capacitation 1Zf - TAILT 2 KT HFHURO LY ERNERIC

HF 20 ARESEE 32 % 3 &

AOD
——— 0Dy 0.3
-— = AOD

Fraction 3 10 50
No.

70 80 90 100

3 Sephacryl S-300 % FI\>7c ¥ B BRIy WHE © 7 v 18R

Blu: Blue Dextran 2000, Thy :
Catalase, Ald:

Ferritin Cat :
min

Origin —— s
94000 ——»
67000 ————p

43000 —

30000 —»

20100 —>»

14400 ——»
Front =

4 Western blotting
A : Epididymal Fluid, B: Purified fraction
by immunoaffinity chromatography

OIS D 2 Lh 5, BERER TEEE & 2o Mic
BIAAWEER L TV Z LR S iz, kT
WS N IWED KR WAET 2 B, + T
FREPURICIT T 2 MEILERE F 720000 SRR
PLICFEE MR L T REREO S X Vit s h T
VDB, RO T O ATEBRE IS W7 B2
ERIZLTVDIDIOWTIIELALERHATHS. HF
DFER BR A RS 5 BN HEBhRE R X OV HERE &
% 2 DN OIET OB LRV RS L L EXD

NTWBH2, Acott & Hoskins'™ (2454

Sperm

Thyroglobulin, Fe:
Aldorase, Alb: albu-

Foward Motility Protein (FMP) # RoF, Zihh
THBORAEAEHEL, Livdh FMP (ki FACREsE
Sh, BTCRHAT2Z LB Tna®. Fi, Rat
2R b L IHIc kT 5 2 LT, BB EESW
WP/ L, BTEHORELR AL E WD
WEYLHD. —J5, RIS O ZRRE R BT
SWBOFENEZEEEEN TS Y, ZhboWERW
DI ARG & A5 L7 7%, Il 5
HI[iC capacitation ##EZ L TR ICSNBEL T R L ¥ —
EHELTLEIDOETHT3ERAZAL TS b L
#z 5%, Bedford & Chang (1962)20 1, R§MEHTIH
TWFICWAET 5 SZRILEYE) capacitation HZHE
TR SRS 2 2 LEBE L TWEA, Thbo
W& % decapacitation facor FIEA TS,

4[], capacitation EFEIC3H1F 5 GHS-3 #iOZ1 L
% ELISA 2 HWT#irLizt 5, 1 TRl
Z &< capacitation OHEST LI FFRES > GHS-3
HE PEHMIZBL LT Z e hibhroiz. iz, ca-
pacitation EFEIZ & % #5112 GHS-3 itk & #5735 &,
BN LT3 EBRVRST o B LE B & B e
S, WIREE &8 O 3 LR ORBIIRD L. Z o
Hix GHS-3 HiJiiA* capacitation OHEFT & i 7-FRiE
IOVBPL TS HEL I —HTELDTHS. L
L, BRI 7 %12 £ TR+ 2 B 3& Btk 5 R E
CHE ML I Ac b, T oMBhiE L Tick 2
PR OB L BRI~ O TRA 2R b o0,
2B DONRT, hBETZRERIETRAL
NOFURDEER b ol bD LEZ LNS.

GHS-3 $iJii% capacitaion @RI 723412 L [E
FRIZ, capacitation @ORHFIZHNZ 7213 LRV EEIHIH] A




HBfe2 £ 7 H 1A HooH

Zoh, BT 72E SEBEERE BN T b -
7z. GHS-3 #ilf# Iz CEEHIH O = > 72k + 1
Ptk FREZ S SR VWEHick capacitation B TRE
BrEFT 5NICHOR FEEISEE L, EHEE TR
Wz L, BF~0 GHS-3 fiEfEAIC X 3T 0E
BN TSRO SOE T, GHS-3 B & 72 13 AR
PEAKIZ & VBT capacitation BB IZHUHETT 25 L 0
LEZLNS. LArL, F4IT capacitation OHEITL
TR Tt GHS-3 HLRICH 3 2 Z AT AR ¥
BREEPEZS b0 LEZLN, Z OB T GHS3
PIREFMLTYH, Lo EFESOIENIE S 242
7z. Capacitation |Zff 5 FEFFKiim L Y » GHS-3 HiED
HEPFRS F OB X 5 Lokod, RiEtEbic X
B DD B NAS, capacitation WRRIZEIT B
BRI o GHS-3 #iiis% ELISA #&JinT
WE LRI, kilThic GHS-3 HifEoing 3
W5 LidHRRpO (REHK). GHS-3 Hi LT
LoFEAFERIZ oW TRABBH SR T RIT R bR
B, BELLETEEIZ GHS-3 Hilicxt+ a5RH
REAEEAVPFEL, FREASORHR MRS T2
TOZHRRIIRERERSATWARND, B AR
IRz AMRREEh, ZoRATRTITIRESEIRT
W5 TH D I RETOBEME L THEEOREE, K Lk
B I D #4307 XL EAESWE NI GHS-3 Hiin
BIRAEICHEAET Iz LickoT, WM EIC capaci-
tation BFE S NZ0E2FHLTWE LD L E 2 b h
%.

B WMeKa s oSy, HIREHEEEBY 2L
WMEBE=BRcEELWMBEE BT L biC, £< 0
WHE &I e e FE BRI CIc B HE A
LDrLHEERLET.

AWML OFEE X, H38 A ARERGE AR EHMBEES,
3rd International Congress of Reproductive Immuno-
logy (Toronto, 1986), The 5th International Sympo-
sium on Spermatology (Fujiyoshida, 1986) 235\ T %
T 0E,

x B
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Studies on biological functions of a
sperm coating antigen related to

sperm capacitation

Yuzo ISHIDA

Department of Obsterics and Gynecology,
Hyogo Medical College
(Director : Prof. Shinzo Isojima)

In order to study the relationship between
surface antigens and functions of spermatozoa,
we analysed the sperm coating antigen by using

a monoclonal antibody raised to epididymal sper-
matozoa in hamster (Mab GHS-3). Immunofluo-

rescent staining and Immunoperoxidase method

showed that the antigen corresponding to Mab
GHS-3 (GHS-3 Ag) was secreted from the epi-
thelial cells of cauda epidiymis and bound to the
midpiece and tail regions of spermatozoa. The
amount of GHS-3 Ag on spermatozoa assayed
by ELISA were gradually decreased during incu-
bation in capacitation medium. When Mab
GHS-3 was added to spermatozoa in early stage
of capacitation, sperm motility and their fertili-
zing ability were markedly reduced. When the
GHS-3 Ag purified by immnoaffinity chromato-
graphy bound Mab GHS-3 was added in early
stage of capacitation, sperm motility was drasti-
cally suppressed. However when they were tran-
sfered to the capacitation medium without the
antigen, the sperm motility was recoverd. When
the antigen was added in late stage of capacita-
tion, no adverse effect was observed.

GHS-3 Ag was present as a high molecular
weight substance (about 600 Kd) in epididymal
fluid, but Western blotting of GHS-3 Ag show-
ed that the antigen determinant was distributed
to multiple component with different molecular
sizes ranged from 20 Kd to 100 Kd.

From these results, it was concluded that the
GHS-3 Ag secreted from cauda epididymis bound
to spermatozoa during their passage through epi-
didymis and was functioning as a inhibitory fac-
tor of sperm capacitation in order to suppress the
premature activation of spermatozoa in epididy-
mal tract.

(BZAf « HEFN624E 1 1 26 H Aeiifgidk)
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Treatment of Hochuekki-to for Oligospermic Patients and Implication of

Their Clinical Signs for Therapeutic Efficacy

HOHE 31 K 2 A B e
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Teruhiko TAMAYA Yousuke OHONO

Hiroji OKADA

Department of Obstetrics and Gynecology, Kyoto
Prefectural University of Medicine
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Treatment of hochuekki-to for oligo-
spermic patients and implication
of their clinical signs for

therapeutic efficacy

Teruhiko Tamaya, Yousuke Ohno
and Hiroji Okada

Department of Obsterics and Gynecology,
Kyoto Prefectural University of Medicine

Seventy-three patients with oligospermia were
treated with Hochuekkito (5.0 g/d), a traditional
Chinese medicine. The improvement rate was
64.7 %, similar to those in the controls receiving
hMG (58.3 %) or clomiphene (72.3 %). A hig-
her rate was obtained in those given hMG or
clomiphene combined with Hochuekkito. Half
of the patients showing improvement were obser-
ved within one month of the therapy. Three
pregnancies (11 %) were achieved among those
showing improvement with Hochuekkito therapy.
The safety rate was 100 %.

The physical characteristics of the oilgospermic
patients were: Normal in physical structure,
normal to abundant in sweating, normal bowel
habit, and absence of tiredness and malaise. The
patients showing improvement were sweating
(P<0.05) and tended to be obese or slim and
constipated or diarrheal. Eight (38 %) patients
with negative physical characteristics were obser-
ved among 21 responders but two such patients
(25 %) were seen in the 8 non-responders. The
clinical signs of oligospermic patients may be an
indication for the efficacy of treatment with Ho-
chuekkito.
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FYEIEIE B F 484 HAL (600 K.U.) @ Kallikrein #2593 7 H MR A#E- L, #5005 TRIET
R4 parameter DZEHE), Gelatin substrate slide test (2T {25 EE3E acrosin {51, Acridine oran-
ge fluorescence IZ TIER DNA FFFIEORbE IR L 2. BRI+ 5220581, BikE, BT
W, BTEBR TIIEEORIMIED bhd-o7h, BHEHREIYEE L, EEEEFRoA ZoHEMn
BRI, i, ZREHAKLTERFHRAICEEL S5 acrosin JEEOEN, IER DNA FFHRo#En
RO DD BB EEE OEIRRKSL & b lc (EIRRRSLER39% ).

Blkx Y, Kallikrein MAOHTESERIENR, HTZHELHDRITRSN, BREEICHT 5

DR S T

(Jap. J. Fert. Ster., 32(3), 391-396, 1987)
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BMEARIERE O3 & LT, 19734 Stiittgen” 3
Kallikrein o7 % @45 U CLK, Kallikrein-Kinin
FROEEREEE, R, KT Bhik(e MEfE 1 B L
L, BEAGEHRHELTWS Z LBARLOMIEEIC LD
TEBENTWSBLY ., EEEMIC L BIERELE ORFEIC 1k
IEHSHh, ZoFREPFE s Tnsee,

Kallikrein o#tEAREIC %142 (EREEFIC> VT
EREARHO AL LW, Kallikrein 1ZEEKNICIE 5546
L, BAEREsE L LT (M1) Kininogen IZ{EH L,
Kinin ##8+59. Z @ Kinin (38 iR/ 4E
EEEZA L, B EEL, BrEsEiEsREs

FTLDOLEZLRTNS. TEZ, Kallikrein D3%
BHRBICRETEBICOWTIL, in vitro THEIHR
EANb 2z —JloEEREEZ W, Kallikrein ® & b
¥ Capacitation BRE]D%ENEY, TR EHBERD 2
HEEhLTVS.

LEE# 513, Kallikrein OEZFGHHE A~ 85
%, WAL Kallikrein #5112k v, FEHTROEHO
Bie OF, T ZHERER 2D approach L7z, SR iEE
IZBWTEHHEBRLII~DRAILRAIR L Sh ok
THABEFE DO LD acrosin &R XL UIER DNA H
TFREAICHT % Kallikrein OF8% in vivo |2 THET
L, HFOmRERIzOTHET 5.
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Substrate Kinlnogens : high and low molecular weight
Activators trypsin, Hageman factor
Kininogenase KALLIKREIN ———

Effectors Kinins : methlonyl-kallidin, kallidin, bradykinin

Inactivators Kini ‘
Inactive split products

1 Components of the Kallikrein-Kinin
System

# 1 Quality of Motility

4+ very rapid PROGRESSIVE motility
3+ rapid PROGRESSIVE motility (average)
2b+ sluggish PROGRESSIVE motility

2a+ rapid NON-PROGRESSIVE motility
1+ sluggish NON-PROGRESSIVE motility

<1 occasional spastic motion

# 2 Experimental Procedure of The
Geratin Substrate Slide

place 20yl of dilluted semen or washed sperm
solution (10X 10%/ml) on one end of a gelatin
substrate slide
1)
draw across with a coverslip in the manner of a
blood smear
d
dyr in a horizontal position
4
apply a large coversilp on the slide and seal with
the vaseline
!
place horizontally in a covered box lined with
wet tissue paper
l
incubate at 37°C for 2 hours
il
observe the halo formation around the sperm
head with the phase contrast microscope

gelatin microslide lysis area

R

gelatin lysis by  halo formation
a spermatozoa

WRELVHE

1. %

WHFI60LE 4 7 4 B X D HEFN6L4E 3 H £ Tig, WERE
BAALRBE O IS REE, (WP E R 2
2 LI TESE T IRE 40x10°/ml SKiifi—48
ZExGE L. 2 b OBHE ORME TR
DIZBWT, ZKEEFICREZRD bk,

BHEAREIE 02 i+ & BEAL Kallikrein fH) o ZhFic 5w T

ATESE 32 % 3 5

# 3 Experimental Procedure of Acridine
Orange Fluorescence

human semen samples
!
wash twice with TC-Tyrodes solution by
centrifugation for 5 minutes at 1300 X g
{

sperm suspention (50X 10¢/ml)

make thick smears on cleaned slides and dry for
20 minutes

d
fix in Carnoys solution for 2 hours
|

v

stain with Acridine Orange solution for

5 minutes
d
observe the head with a fluorescence
microscope
2. Hik
1) 5

fi [ L7z Kallikrein $UAx =Fnfb220FZEET X b $24t
ahlzhn+27Y v (Carnaculin) 14#50 K.U (Kal-
likrein Unit) <, 1 H1282 (600 K.U./day) ##I3 7
AiEG- L, to#3 7 HAM follow up L, FIECH
MATEE LT

2) FhiktRE

FRIRE L 5 A HIZEBRTE, FFEIC TR L 2fifks
304 H=RIEFHES X CEML, BiRE, BrRE BT
YERhR, HETEBREZHIE L. BT, RrEdhs
Makler counting chamber % JWEH L, HEBIHE
(Qualitity of motility) 123 1127”73 X 9 iZ Berstein!®
® grade 0~+4 TREL, WEBEFICHT S +2b
Prkok+ (iEEEE1F) obhvsEEL, +30E
OFF (EREET) oLhvs5l62RH L. Hig,
R ORI Ol LT, K21 T X9 ik
Zbe¥k Fertility Index (F.1.) #HM L, Kallikrein
BHEi% oL E R L.

3) Acrosin {EPEOWIEE

T RARICTAAES 5 B A SRR SE acrosin (3 FEIETE
BWOEHRHERML, Broil~ o 8A % RES
W, ZRHHRRUCHEERMFE L D5, Z0 acrosin
VG % gelatin substrate slide test (GSST) % FwT
il & DFEF proteolytic activity # EIBHMEAICEIZS
LEE L7215:19 . f3133% 2 1255375, gelatin subst-
rate slide Z{EKL, ¥EFFER (10X10%/ml) 20.1
W T®EL, 37°C, 28 incubate L, NZAHZEWM
BEIZTR T4 K EEL OB FEICEMRS D TIEON
i (protein free halo) #M%EL, ZDHEAZ100FT
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# 4 Seminalysis before and after treatment
of Kallikrein (n=48)

e BN - IRH - H (393) 67

# 5 Effect of Kallikrein on acrosin
proteolytic activity

mean + S.E.M. mean + S.E.M.
seminalysis before after T~ . Hicant h(zigl;‘liameter
volume (ml) 2.1+0.8 2.3+£0.1 el before after
sperm count (X106/ml) | 23.1+£6.9 | 38.7+7.2 . =
sperm motility (%) 47.2+4.2 | 55.4+3.8 222?01218§d 11| 16.2+1.7 23.8+1.4%
quality of motility <20% 108 9 12.1+1.3 16.3+1.8
>+2b (%) 43.6+£4.5 | 54,7+£3.7 -
=+3 (%) 25.84:3.3 | 33.8£3.4 (* p<0.01)
Fertility Index 23.847.2 | B50.3::0.7 %
100, .
= K 1x
12 ZMIZE L, mean halo diameter (MHD) #EHI L - B
T acrosin proteolytic activity (APA) DL L7z, g g TS
=@ acrosin iEME% Kallikrein - 537% CHEL, % % 50| e
DEBE BRI L7 E "
4) Acridine orange #JtYfah E n=23
Acridine orange [3FEFE DY A A ] 2 M A4 s
#T, EWTAH DNA &M% L-—44 DNA %3 .
(o} 50 100 %

Ragicem L, b METREICHWT, EW DNA &
FRETHETZ&EBIC, 29 DNA KTIESEREaicyy
BTHLBFEIATHWEIL, ZZCHR3RFRT X 5
1z, b METE TC-Tyrocte solution & T4, *5
TR (50X10%/ml) ZERIL, =74 K7 7RI
PREEVRNL %, Carnoys Solution (Methanol : glacial
acetic acid=3:1) 2T ZH?,FFHE]IE]"’E, acridine orange
(0.1%) ¥§%10ml, 0.1M citric acid 40ml, 0.3M Naz-
HPO: 2.5ml o3efaig (pH 2.5) icT 5 oHftatz,
BIFMEE T B Lz, Bl 7 « V% —i3490nm, #
v k74 & —13530nm &L, 300fHORET % BlE
L, Briolattt ) RuEFHEsEH L, EW
DNA EHEFHERERI L.

B R

1. AFRFTROZEE)

F 41z Kallikrein #5-Ri#OBKITRAOE{LERL
7. FETIRELIT48fIH31f] (64%) I HUMEMA 2 5
Nieds, BERBENTEAR V. HBEERERIT486 3541
(72%) ©CEMBHLh, PR TERRIIT.2% 505
55.4% L YEE R L. FETEEREOETNI +2b DLk
DIEEEFE O 8FH29%] (60%) icA B, +3
Pl E0SESHE TR O BINT4851 34 (70%) b
fc.

TZfas F.1 oB#2486Hh394ic F.I o EH»
Zoh, BE#% Fl OoFHARYEEEATVS. LEX
Y, Kallikrein #5310 D parameter |25\ T

before treatment

2 Percentage of green florescing spem
before and after treatment of Kalli-
krein

AT 21T O L, FEVEER, FETIRE, RFEEER
TRAZZEIRD RO, BFEEEICOWT
HBE, +2b P EoEFTHIE P<0.05, +3 Uk
OEBE T P<0.01 ¢, £ F.I. i3 P<0.01 T

BRI b,

2. Acrosin {EMEDOZEE)

51z Kallikrein # 55 Acrosin proteolytic
activity # mean nalo diameter (ZTRT 2%,
20X 106~40X 108/ml OZFEEERE TIEHEED MHD
oHNE 7w, Kallikrein #4512 X 0 8FSoihmES# acr-
osin OEMENRIE LIS Z LARENZ. i, 1
F$20%108/ml DATFOZREFEICBWTS MHD @
HIMERZ D 5.

3. E#E A% DNA HTHRoZH

X2 iz Kallikrein #5308 OfYREF LR OLT %
. #6757 X 9, Kallikrein 8510k ), U
FHRIHEME TR L, BTE20X106~40X10%/ml Dz
R EETITHEEOHEMERLTNS.

4. IEER

FTIRTH, HBIEM48HEID 5 B, Kallikrein $#
LBA# 6 B A & TOMIBEGNIZIN (39%), WEL
r2flEBRywTaTlRE B Roaidk <, IHEH
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# 6 Effect of Kallikrein on acridine
orange fluorescence
mean + S.E.M.

percentage of
green sperm

after (%)

sperm concentration
(count/ml)

before

>20x10% and
<40 X108

<20X%10°¢ 8

15 65.8+2.7 78.2+3.5%

52.8+4.8 60.3+3.9

(* P<0.01)

# 7 Clinical efficacy of Kallikrein (600KU)

sperm concentration

(count/ml) conception rate

>20%10% and <40 %108
<20%108

12/28 (43%)
7/20 (35%)

total 19/48 (39%)

KHEBELTWD. TONRIZEBEZ T iE (20—40x
10°/ml) <28 126 (43%), EIEZREFIE (20X 108/
ml i) T20HP 76 (35%) DMERL .

z

BUAILIE (255 2 F LR EHIE L LT Kallikrein
FHEH S TWED, £ OIERIBT S & OHEMEA TR
R ETREBEIELEARR AR L. R ok
BFRICOVTIIEEZOREN RSN, I K TIEDD
ROFRARYGER L L SN Z LW LMICEh TN
L6, SEFEFE GG, FEFEBRE (quality of motility)
T 2 UEEE Y, BFEIERIcE VT, +2b L
ko progressive motile sperm, + 3 L. o rapid pro-
gressive motile sperm O#INN% Kallikrein $:5.1c X
DEBEDTWNWD. ZDZ LT Schirren L2000 L H—
# L, Kallikrein #EOEBEAEDO 1> THS L ED
5. In vitro IZBWTH, b MEKRIC Kallikrein %
W2 &, - TETERO BN HE TEBhHEEE D 380 2
HNDZ EPHALMENTWS2Y, Kallikrein DT
SEFFEIEHERI R I oW Tk, Kallikrein 25F(EE/E o
Kininogen (ZfEfiL, AFEMOHY Kinin %
L, Fr@zEEses L#&% 50, Kininogen ®
wheEY, Kinin ANEMEESERN, Kallikrein BHZEH]
wneY, B XU o Bradykin syf#EESE DCP i
P LR RAIHE SQ 14225/ RN Ic X 2B X v, K
TFHEBNREZ IG5 AREI: Kallikrein (2 X Y i&HAL
&7z Kinin TH3 LE2bNhTWws. Z@ Kinin &

T HIfaE OZ R ELIC/ER U, fructose SDRFHY

BEAILAE O L2256 12 B F+ m ¥AL Kallikrein Ko ) $12 > v T

AT 32 % 3 &5

WU & JTHES ¥ 72 V2, prostagrandin &4 L 7= 540
o cAMP JREEOHIRZAE X VY, MIANREEEE
HETLL0 LRSS,

Kallikrein #6512 & Y, fEFEABESE acrosin %k
OHME BB, =0z Lid, Kallikrein 0GR
IRETRED 1oL L TR TEARRO RIS E
Z O, FEFOIERTER b I~ RAZ RS
L, HTIZHERoTEIIE<boLEx b NS, R,
Acrosin I L FF D interaction DI BT, FETFO
TESEE@ED, LA Eoffic 0EBERE A
FTILBTFRINTWS. 1o FEFRBEBICE L
T, T acrosin B FEGUHFICTFAET 5 Ki-
ninogen (Z{Efi L, Bradykinin # WL, T E#%
JRIE L TV B RS RIS Sh T3, Zhbomi
X 9, Kallikrein #%%5.02 Xk 0 75k acrosin #EMEAS
mED L, ZHEROEMOBEMTH 5 TEHEIED
WEPES REF &2 Y, EBE I LS h BT, TR
MEW, SENERBICHER, BiCHICIZINEBRHERE
BEbm ET 3o rBbh, ZREHUEICERTS
Lo LHEHENS.

Acridine orange #Yt4ufaikix Tejada 51773k b
FEFEiYe s L, W DNA #2 L ofkyeks
THRLEZME L OFEICOWTRFLTWS. SEE
#5115, Kallikrein #5/BICHEWT, b MNETLRE
PEERET L7chs, MY IR 5% 3 7 H e o8
W%z E8®, Kallikrein @ spermatogenesis level T®
BEHRETRLTWS LD LEDIS.

Kallikrein @ spermatogenesis ~ & (¥ 3 52487,
Blood-Testis barrier ZEi#tEtHEIc L % Seltori Hffai
TR, RABMUETERIEAIC X % s 72 & o
B, BIHA~OMPBHIMC LS L ZHBRENVEEZD
T3, Kallikrein #5012 X 0, kST R o #n
EHI2Z LiX, IEW DNA #k#x A R FrEAREIEE,
WHHC B2 £ To K+ DNA ZMEic Kallikrein
PEEF 5 Lo L Ebh, Kallikrein-Kinin RO
Sy, HRMEEIEE A A B R B W T L EHE
BREHERLTWE ZLASRIRENS.

EHLL. Kallikrein $iEOFELFIC>\wT, Schill
58101337.8%, A 591330.8%, /INE®E35%7e ED
WiEE H2DD, SEFEHHIF39.5% LBRTRELOT
bY, FHTREFTFE20X10%/m] Fifh OBESZRE FRERE
TORMEHER T o7, FaTHAI20 X 10/ml #ijHh Tix
BEZBEL L TRES W BERANBSZ WD, BAEIC)E
DRIEEFRZ DHENE42HZLND . ZHODOERIORK
ErbHD L, ZhbOMER T Kallikrein B
JEHEDS BIFC, o Aol THEWEREZ /O




Ef 62 £ 7 H 1 H

TEMDL, BESHETEICH LT &0 A A
BEELWLDLEDIS.

Kallikrein O#f O 58I LT, Schirren2 i,
Moriwaki 532 (IIGE D OWINRII3 ~ 6 % Th b &

WAL

, EK¥fZo Kallikren ~FEH M5 THB L L

TW5. BRETIE 600K.U/day &9 B i—
BEIThH Y, SBEALTL—RAEES—RIET S b0
LEbLIhB.

PP 56 3 % i A

Kallikrein i3k 1&E

FREOEEO LR LT, BT EoWE, £ DNA
W e AT 2B TEAROEEZ L2 b+, 4%, A%
ER—tshs 02 k5.
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Increased fructolysis of kal-

Effects of high-unit Kallikrein on

fertilizing capacity for male infertility

Toshio Hirayama, Takeshi Hasegawa and
Masahiko Hiroi

Department of Obsterics and Gynecology,
Yamagata University School of Medicine

Takahare Oda

Department of Obsterics and Gynecology,
Yamagata Prefectural Kahoku Hospital

The effectiveness of Kallikrein on fertilizing
capacity in patients with oligozoospermia and/or
asthenozoospermia was studied. High-unit kalli-
krein (Carnaculin, SANWAKAGAKUKENKY-
USHO CO., LTD) was orally used in dose of
600 K. U. per day. Seminal analysis was per-
formed. Acrosin proteolytic activity were mea-
sured before and after treatment. By gelatin
substrate slide test and percentage of green fluore-
scing sperm by acridine orange fluorescence.

Although no significant difference was obser-
ved in sperm concentration and sperm motility,
significant improvement was observed in quality
of motility and fertility index.

Acrosin proterlytic activiy and percentage of
green fluorecing sperm was significamty increa-
sed in mild oligozoospermia, (20-40 million/ml)
before and aftertreatment of high-unit kallikrein.
Nineteen out of 48 cases were succeeded in pre-
gnancy of their wives after treatment.

These results suggest that Kallikrein has an
effect of improvement of qualitative sperm motili-
ty and fertilizing capacity, and that the agent
might be useful to treat patients with male in-
fertile.

(SZAY - WHFN624F 2 ] 12 H BB

HAfE&EE 32 % 3 &



HAREERER
$32% HE3F 1987

HEMADHARICET 527 v — R
—2,T08 A D4R £ D —

Menarche and Postmenarcheal Menstrual Condition of 2,708 Young Women

——Analysis of Questionnaire Survey
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Kazuaki KATAYAMA Matsuto MOCHIZUKI
Department of Obstetrics and Gynecology, Kobe University School of Medicine

I L UFHESR O AFRRIE & 2 0% 0 JREN L OB EMNR E 22 HINT, RERTO5ERED %
UE2ME2, TIAZ Z BRI T v r — MR T o7z, FAEREREELE Facom MI170% v CHiE 0y 10 i

#HLT.

7 v — b OEUREIT9.8% T, THARICIZEIZEEDEENT TICREREBR LTV
FHPRRERT12.8%TH Y, ARAMSEIRTH 2@ A OFHEHIE29. 20, T A EI5.70 b

27c.

PHEERIC B RIETHTF L LTI, BEHRELBESEZ O, WkEo BREH T, B 7
T ORMEICERE KT EF AR D REREELRIELTWS LEDN, WEHIRREONEEN FRsh
7o, R, BIBRRECEFEY XA L PR BOAREFITH LT, OhhoTHETS 2 LRS-

(Jap. J. Fert. Ster., 32(3), 397-403, 1987)

ZFL®I=

HAREZI LD T2 ARRFE 2 EFR L LTERAF
SkEFHNBIBAOTIZIZ, Fikd 5 WEE QL OR
M Lr O HREFEZBRRLIZZL0H Db 00 EL
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Menarche and postmenarcheal menstrual
condition of 2,708 young women

~—Analysis of questionnaire survey—

Shingo Yamabe, Yoshihiko Ashitaka, Kazuaki
Katayama and Matsuto Mochizuki

Department of Obstetrics and Gynecolgy,
Kobe University School of Medicine

A questionnairs survey, concerning menarche
or postmenarcheal menstrual condition, was per-
formed on 2,708 unmarried young women living
in Hyogo Prefecture.

The ages of menarche were distributed between
9 and 18 years of age, averaging 12.8. There
was no relationship between the menarcheal age
and the body weight at birth, present body wei-
ght or present stature. But the height of women
with late menarche (later than 15 y.0.) was
significantly taller than that of women with ave-
rage menarche (between 10.5—15.0 y.o.).

Twenty six percent of women had relatively
regular menstruation just after the menarche,
but 37.2 % necessitated averagely 11.3 months
before having reqularity and others had continu-
ous irregular mentsruations after the menarche.
The probability of having menstrual disorders in

e
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later years were much higher in women with
irregular menstruations just after the menarche
than in women with regular menstruations.
The incidence of menstrual disorders in nurses
was significantly higher than that in students.
The most related factor they thought to be the

R 21 (403) 77

cause of menstrual disorders was enviromental
change, especially psychological impact.

These results are thought to be useful for the
daily clinical examinations of young women.

(A IFn614E10 /4 11H)
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DYNAMICS AND KINETICS OF VARIOUS STEROID AND PROTEIN
HORMONES, SOMATOMEDIN A, CYSTINE-AMINOPEPTIDASE
AND CARCINOEMBRYONIC ANTIGEN IN MATERNAL @
BLOOD DURING PREGNANCY AND THEIR
MUTUAL RELATIONSHIPS

Satoshi USUKI

Department of Obstetrics and Gynecology, Institute of Clinical Medicine, University of L
Tsukuba, Sakura-mura, Niihari-gun, Ibaraki 305, Japan
(Director : Prof. H. Iwasaki)

Abstract: Throughout the course of certain pregnancies, simultaneous concentration
determinations were made for the following substances: pregnenolone (P;), pregneno-
lone-sulfate (P;-S), progesterone (Py), 17 a-hydroxyprogesterone (17 a-OHP4), dehydroepian-
drosterone (DHEA), testosterone (T), estradiol-17 8 (E»), estriol (Es), cortisol, hCG, hCG-
8, prolactin (PRL), growth hormone (GH), thyroid stimulating hormone (TSH), somato-
statin (SRIF), somatomedin A (SOM A), cystine aminopeptidase (CAP) and carcino-
embryonic antigen (CEA). The values obtained were compared with each other and with
gestational age, on the basis of the Statistical Package for Social Science (SPSS). The
purpose for this was to determine the manner in which these substances are interrelated
with each other and obtain information regarding the maternal fetoplacental unit. The
levels of various steroid hormones except for 17 a-OHP, and DHEA and CAP showed
basically the same secretion patterns of increase as pregnancy progressed and to be signi-
ficantly (P<0.01, P<0.05) correlated with each other and gestational age. In contrast, the
protein hormones, SOM A and CEA, differed in the manner of their secretion through-
out pregnancy, with only the PRL, GH, SOM A and hPL levels related somewhat to those
of the steroids, CAP and gestational age. They were not found to be interrelated.

(Jap. J. Fert. Ster., 32(3), 404-415, 1987)

secretes estrogen and progesterone to protect
and maintain implantation. The placenta

Introduction

It is well known that endocrine circum-
stances during pregnancy are transterred to
the maternal fetoplacental unit from the hyp-
othalamic-pituitary-ovarian axis during non-
pregnancy and also influence the synthesis
and secretion of substances such as steroids
and gonadotropins in the body of a pregnant
woman.

The effects of endocrine changes on the
maternal fetoplacental unit are most conspi-

cuous 7 to 9 weeks following the onset of
the last menstrual period (LMP). Up until
week 7 to 9, the corpus luteum of pregnancy

reflects the fact that both protein and steroid
hormones are concomitantly produced and
secreted by the same cells, chiefly syncy-
tiotrophoblastic cells, in a manner quite
different from other endocrine glands.
The production or secretion of protein
hormones, receptors, steroid hormones and
other substances in the maternal circu-
lation during pregnancy cannot be understood
as easily as in the non-pregnant state. Fur-
thermore, these substances are closely and
intricately related to the mother and fetus
which in twin are related to each other in a
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very complex manner. An understanding of
the actual maternal fetoplacental function wo-
uld greatly facilitate the measurement of all
hormones, hormone-like substances and enzy-
mes. But in consideration of the amounts
of samples available, cost, time-consumption,
available means for their assay and other
factors, such measurements are not possible.
However, in clinical practice, relatively easy
hormone component assay routines are avail-
able. But such determinations in all cases
do not necessarily provide information on
the maternal fetoplacental functions. To ass-
ess actual physiological information regarding
maternal fetoplacental functions and preg-
nancy well-being, it thus appears advisable to
assume the values of undetermined substances
by grouping the same secretion patterns toge-
ther and then determining how they are rela-
ted each other.

In the present research, simultaneous con-
centration determinations were made of ster-
oids, protein hormones, SOM A, CAP and
CEA throughout pregnancy in pregnant wo-
men as well as their dynamics, kinetics and
level interrelationships with the course of
gestation.

Materials and Methods

Twenty women during the course of
normal pregnancy and following the vaginal
delivery of normal babies at tull term
gestation were studied.

Blood samples were serially obtained from
10 : 00 to 12 : 00 h at two-week intervals trom
the 5th to 41th week of gestation and cen-
trifuged at 3,000 r.p.m. for 10 minutes at 4
°C. The sera or plasma were separately
frozen at —20°C until assayed for steroid,
protein hormone, hormone-like substance,
enzyme and foreign protein content (described
below). At the same time, urinary samples
were also drawn for the E; assay.

Various steroids such as Ps, P5-S, Py, 17 a-
OHP,, DHEA, T, E,, E; and cortisol were
assayed by radioimmunoassay'™®.

hCG and hCG-j levels were determined
by the method of Okumura et al. (1978)1%:11,

PRL, GH and TSH were assayed using the
Prolactin-Radioimmunoassay Kit (Daiichi-Ra-
dioisotope Laboratories Co., Ltd., Tokyo, Ja-
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pan), HGH Radioimmunoassay Kit (Shiono-
giseiyaku Co., Ltd., Tokyo, Japan) and TSH-
RIABEAD™ (Daiichi Radioisotope Labora-
tories Co., Ltd.), respectively.

SRIF (somatotropin-release inhibiting fac-
tor, growth hormone inhibiting factor) in the
plasma, following EDTA 2 Na-Tragyrol tre-
atment according to the method of Saito and
Saito (1982)'2, was centrifuged at 4 °C and
assayed.

SOM A was measured by radioreceptor
assay (RRA) using human placental membra-
nes and'®I-SOM A according to Takano et
al. (1975, 1977)!%1% and Svan et al. (1977)*.
CAP and hPL were assayed by the Testopack
method (Sankyoseiyaku Co., Ltd., Tokyo,
Japan)!® and #I-hPL RIA-Kit (Daiichi-Radi-
oisotope Laboratories Co., Ltd.), respectively.

CEA was assayed by the CEA-Kit (Daii-
chi-Radioisotope Laboratories, Co., Ltd.).

The term ‘‘weeks of gestation’ in this
paper is defined as the weeks following the
onset of LMP.

In the various analyses, the Student’s t test
was used. Interrelationships were determi-
ned with SPSS, using a FACOM M-380
computer (Fujitu Co., Ltd., Tokyo, Japan).

Results

Secretion patterns of each substance dur-
ing pregnancy

The concentrations of P;, Ps-S, Ps, 17 a-
OHP:;, DHEA, T, E., Es, cortisol, hCG,
hCG-8, GH, PRL, TSH, SRIF, SOM A,
hPL, CAP and CEA during the first, sec-
ond and third trimesters of pregnancy are
summarized in Table 1. The dynamic and
kinetic secretion patterns are shown in Figs.
1-7. The total levels of Ps, Ps;-S, Py, T,
E., Es and cortisol showed variable increase
throughout gestation (Figs. 1-7), though
the patterns of increase were similar to each
other. In Fig. 1, the serum values of 17 a-
OHP; show a mild gradual decrease up to
week 29 but thereafter, increase gradually
untill full term. The levels of DHEA rema-
ined essentially the same throughout pregna-
ney (Fig. 2). In contrast, the concentrations
of protein hormones showed various secretion
patterns and only in a few cases were simila-
rity noted in the patterns of increase and
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Table 1 Concentrations of pregnenolone, pregnenolone-sulfate, progesterone, 17 a-hydroxy-
progesterone (17 a-OHP.), dehydroepiandrosterone (DHEA), testosterone, estradiol-
17 5 (E2), estriol (Es), cortisol, hCG, hCG-8, prolactin (PRL), growth hormone
(GH), TSH, somatostatin, somatomedin A, hPL, CAP and CEA in maternal blood
each at —15, 16-27, and 28-41 weeks of pregnancy. The values are means + SD.

Gestational weeks

-15 16-27 28-41

Pregnenolone ng/ml 1.1095+0.3668 1.3193+0.3837 1.6288+0.6188
Pregnenolone sulfate ng/ml 170.10£41.66 279.45%+95.30 379.31+97.29
Progesterone ng/ml 61.45+39.89 81.30+32.34 180.15+62.61
17 a-OHP; ng/ml 5:283+0.91 4.34+1.09 8.81+2.15
DHEA ng/ml 5.72+2.16 5.72+£0.79 8.24+2.60
Testosterone ng/ml 1.08+0.31 1.47+0.69 1.65+0.70

male 1.08+0.30 1.43+0.68 1.69+0.71

female 0.91+0.23 1.22+0.46 1.56+0.68
E. ng/ml 2.71+1.19 14.64+6.60 36.21+7.97
Es ng/ml 0.45+0.36 2.30+£1.34 23.95+11.88
Es (urine) mg/day 3.80+1.85 14.60+5.02 35.46+13.59
Cortisol pgl/dl 14.21+5.48 24.82+12.82 36.21 +8.77
hCG 10/1 143084.93+107606. 39 32210.50+13618.36 45627.42+33530.04
hCG-p ng/ml 172.434+111.94 19.87+14.93 23.58+17.04
PRL ng/ml 24.93+8.17 98.42+41.85 148.98+58.04
GH ng/ml = 11.63:+8.51 13.56+2.79
TSH ng/ml — 1.80+0.44 1.37%0.28
Somatostatin pg/ml 6.13+0.88 6.52+0.64 5.87+0.90
Somatomedin A U/ml 0.8523+0.0746 0.8998+0.1554 0.9479+0.0773
hPL rg/ml — 4.2167+1.1933 7.17£1.5371
CAP mU/ml 18.34+7.26 57.03+19.20 176.82+45.33
CEA ng/ml 1.60+0.29 1.67£0.30 1.97+0.62

decrease. substances in male and female fetuses were

The secretion levels of hCG and hCG-p
peaked at week 10-13, and then receded
(Fig. 5).

PRL levels increased with the time of
gestation(Fig.6), while those of GH, SRI Fand
TSH showed little change throughout preg-
nancy (Figs. 6 and 7). In Fig. 6 for SOM
A, a hormone-like substance, there is a slight
biphasic peak at both the first and third tri-
mesters.

The concentrations of hPL and CAP in-
creased gradually throughout gestation (Fig. 6).

The levels ot CEA, a serum foreign pro-
tein, showed no remarkable change, though
in some cases, normal values were exceeded
as indicated by the results ot the previous
radioimmunoassay (0-2.5ng/ml) shown in
Fig. 7.

No significant differences between these

detected. In Fig. 2, only testosterone levels
are shown.

Levels of wvarious substances in relation
to gestational age

The manner in which the levels of the
various substances considered in the present
research are interrelated was examined (Fig.
3).

The levels of P;, Ps-S, Py, T, E;, Es, cor-
tisol, PRL, SOM A hPL and CAP increased
in essentially the same way as pregnancy
progressed and were significantly (P<0.01,
P <0.05) related to gestational age. However,
the levels of hCG, and TSH, had a nega-
tive relationship (P<0.01, P<0.05) to gesta-
tional weeks. The levels of a OHP,;, DHEA.
GH, SRIF and CEA were not significantly
related to gestational age.
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Fig. 1 Pregnenolone, pregnenolone-sulfate, pro-
gesterone and 17 a-hydroxyprogesterone

levels during pregnancy.
Each value represents the mean=+SD
(vertical bars). O——0O; pregnenolone,

e ®; pregnenolone-sulfate, A——A;
progesterone, A——A; 17 a-hydroxypro-
gesterone.

Mutual relationships

The levels of Ps, Ps-S, Py, T, E;, E; and
cortisol showed close mutual relationships (P
<0.01, P<0.05) related to each other while
those of 17 a-OHP; and DHEA with those
of Ps, Ps-S, Py, T, E;, Es and cortisol were
found to be unrelated.

PRL concentrations showed significant (P<
0.01, P<0.05) correlation to P;, Ps-S, Py, Es
and CAP, and that of hPL significantly
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Fig. 2 Dehydroepiandrosterone and testosterone
levels during pregnancy.
Each value represents the mean=SD (ve-
rtical bars). O O ; dehydroepiandro-
serone, ® —@; testosterone. T—_—J; mean
testosterone levels in male fetus. ==
mean testosterone levels in female fetus.
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Fig. 3 Estradiol-17 8 and estriol levels during
pregnancy. O O; serum estradiol-
17 B,A—— A ; serum estriol, A——A ;
urinary estriol.
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Fig. 4 Cortisol levels during pregnancy.
Each value represents the mean+
SD (vertical bars).
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Fig. 5 hCG and hCG-p levels during pregnancy.

Each value represents the mean+SD
(vertical bars). O 0O; hCG, e—®©;
hCG-8.

(P<0.01, P<0.05) to the levels of Ps-S P,
E,, Es, cortisol and CAP.

The levels of GH were related to those
of T(P<0.01), whereas those of SOM A signi-
ficantly (P<0.01, P<0.05) to Pi, E,, cortisol
and CAP levels.

SRIF concentrations showed a negative
relation (P<0.05) to those of cortisol.

CAP values, usually an index of plancental
function, were closely (P<0.01, P<0.05) rela-
ted to Ps, Ps-S, Py, T, Es, E;, cortisol, PRL,
SON A and hPL levels, but negatively
related (P<0.05) to the values of hCG and
TSH.

170-OHP, DHEA and CEA concentrations
were not significantly correlated with those
ot other substances

Various hormones, somatomedin A, CAP and CEA during pregnancy H PN
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Fig. 6 Prolactin, growth hormone, somatostatin,
somatomedin A, hPL and CAP levels
during pregnancy.
Each value represents the mean=+SD (ve-
rtical bars). O——O; prolactin, A——A;
CAP, O0——0O; hPL, A A ; somato-
statin, i——M; growth hormone.
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Fig. 7 TSH and CEA levels during pregnancy.

Each value represents the mean=+SD
(vertical bars). O——0; TSH, A——A;
CEA.
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Discussion

The dynamics and kinetics of hormones
secreted by the ovary are usually cyclically
regulated by a hypothalamic-pituitary-ovarian
axis in non-pregnant women but in pregnant
women, they are controlled by the placenta
between 7 and 9 weeks following LMP when
women become pregnant. Following preg-
nancy, they again come under the control
of the hypothalamic-pituitary-ovarian
During gestation, both steroid and protein
hormones are synthesized mainly by the syn-
cytiotrophoblastic cells of the placenta and
regulated in a precise manner without mutual
interference. However, the placenta by itself
is incapable of de novo steroidosynthesis ow-
ing to lack of DHEA supplied chiefly from
the fetus.

This fact indicates that the hormone-synthe-
sizing system comprised of the maternal fet-
oplacental units developed during pregnancy
and substances produced by it are released
into maternal or fetal circulation. Thus,
physiological and biochemical information

axis.

regarding the maternal fetoplacental unit can
be obtained on the basis of the maternal serum
or plasma concentrations of various hormones,
hormone-like substances, enzymes and other
substances secreted from this unit.

P;-S is synthesized in the liver and ad-
renal cortex ot the mother or fetus, metabo-
lized to Ps by sulfatase contained to a high
degree in the placenta and then converted
into Py within the placenta along with P;
produced in maternal and fetal adrenal gla-
nds. In contrast, P; in the fetus, on being
transferred to the fetus from the placenta,
loses its biological activity by combining with
sulfuric acid within the liver and adrenal
cortex. Despite differences in their values,
the levels of Ps closely correlate with those
of P;-S. Regulation ot the conjugation of
serum steroids which biologically inactivates
the double control of steroids produced in the
mother, placenta, fetal adrenal cortex and
gonads, may thus possibly protect the fetal
gonads from the double regulation of steroids.
The production of steroids is undertaken by
placental villi in place of the ovary 7-9 wee-



84 (410)

ks following LMP. Hormones synthesized in
the placenta conserve the fertilized ovum.
P, increases from the early period to the end
of pregnancy. The implantation and mainte-
ntenance of a fertilized ovum depends on
estrogen and P, produced primarily at this
stage of pregnancy by the corpus luteum.
Placental Py is produced mainly from mate-
rnal cholesterol and P;s is synthesized in the
maternal and fetal adrenal glands. The lev-
els of Ps were closely related to those of Pi.

The levels of 17 a-OHP, peaked between
5 and 6 weeks of gestation and gradually
decreased thereafter (Fig. 1). This peaking
is considered due to the corpus luteum of
pregnancy, whose life span is extended 2-6
weeks following implantation. Since the pla-
centa is considered relatively deficient in 17 a-
hydroxylase and Cir.20 lyase, there is little
synthesis in the placenta of 17 a-OHP; thro-
ugh 17 a-hydroxylation of Py, the 4*-pathway.
Accordingly, 17 a-OHP; is mainly of luteal
origin. Its levels reflect the activity of the
corpus luteum of pregnancy and not the tro-
phoblast'™, remain low after the start of place-
ntal steroidogenesis and increase again only
after the 35th week ot gestation, primarily
as products of fetal adrenal'®. DHEA in
the fetal serum is metabolized to 16 a-hydro-
xy-DHEA by 16 a-hydroxylation in the fetal
liver and adrenal glands, 16 a-OH-DHEA -sul-
fate by sulfation and, further, converted into
E; by sulfatase in the placenta (phenolic path-
way). Es synthesized through the phenolic
pathway enters the maternal circulation, glu-
curonided within the maternal liver and fina-
lly excreted into the urine.

The concentrations of DHEA during gest-
ation were found to have lower levels than
those in non-pregnant women and remain
almost unchanged throughout pregnancy. This
may possibly be due to the fact that DHEA is
rapidly transformed to estrogens immediately
atter being transferred to the placenta, cau-
sing the rate ot maternal kidney clearance
to be elevated®®*.

T during pregnancy is mainly produced
from 4*-androstenedione in the placenta, furt-
her converted into E; or E;; its level is clo-
sely correlated with those ot E; and Es. T
gradually increased with pregnancy and no
differences in T levels during pregnancy in
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female and male fetuses were observed. The
significance of increased T levels during pre-
gnancy remains to be clarified. However,
circulating steroids are usually bound to speci-
fic carrier proteins, sex hormone-binding glo-
bulins (SHBG) and testosterone-binding pro-
teins which increase during gestation, causing
the biological activity of T to diminish?®.

As shown in Fig. 3, estrogen levels increa-
sed from early pregnancy near term and
slightly decreased at and around the term
delivery day. The corpus luteum in early
pregnancy synthesizes estrone (E;) and E.,
and E; produced in the placenta begins to
increase from approximately six weeks of
gestation. About 40 % of DHEA-S origina-
tes from the fetus, about 60 % of maternal
DHEA-S are converted into E; and E: in
the placenta, and E; is metabolized from
16 a-hydroxy-DHEA-S. Since the production
of E; is 90 % of fetal and 10 % of maternal
origin, unconjugated E; levels are usually
good indicators of fetal well-being, while
unconjugated E; and E; reflect the state of
fetoplacental unit. Maternal circulating free
estrogen is composed mainly of E;, and urin-
ary Ej consists almost completely of glucuro-
nided E;. E; levels are closely related to
those E3 (P<0.001).

Serum cortisol is metabolized from P, and
17 -OHP,;. The concentrations of cortisol
during pregnancy are 2-3 times those of non-
pregnant women or fetuses'®?”. This incre-
ment may arise from increase in transcortin,
a binding protein, or metabolic changes in
cortisol or prolongation of the half-lite?®:2¥,

In summarizing the dynamics and kinetics
of steroids in maternal sera during pregnancy,
the levels of various steroid hormones except
17 «-OHP4 and DHEA fluctuate in essentially
the same way as pregnancy proceeds and
increase in a manner significantly (P<0.01)
correlated to gestational age.

The levels of all the hormones are inter-
related, indicating steroid metabolism in the
fetoplacental unit to occur in an ordered
manner.

During pregnancy, the levels of LH and
FSH become low with decrease in gonadotro-
phs; responsiveness to LH-RH also dropp-
ed?”. Protein hormones during pregnancy
are synthesized mainly in the placenta. Pe-
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ptide hormones produced in the placenta are
hCG, hPL and the chorionic thyroid-stimu-
lating and chorionic follicle-stimulating hor-
mones.

hCG consists of an a-subunit having 92
amino groups and a p-subunit with 139-145
amino groups. In the a-subunit of hCG can
be found structures similar to those of glyco-
proteins such as LH, FSH and TSH, while
in the case of the B-subunit has specific stru-
ctures differing from glycoproteins having
a-chains in common. hCG is produced in
the fertilized ovum (trophoblast immediately
after nidation) 7-10 days after ovulation and
secretion actually begins at 8 weeks of gest-
ation. Maximum hCG levels are attained 10-11
weeks after ovulation, and thereafter recede
to and remain at one-tenth the peak amounts.
hCG is synthesized independently of the fetus
and secreted into the maternal circulation
from the placenta and maintains the corpus
luteum during the first 4 to 6 weeks of gest-
ation. It is related to the hydroxylation and
aromatization of steroids by increasing NAD-
PH following both aerobic and anaerobic
glycolyses via a cyclic AMP system. Its val-
ues show a significant (P<0.01) negative cor-
relation with gestational age and those of
Ps;-S, PRL, TSHand CAPand areunrelated
to other hormones.

GH is called a growth hormone-prolactin
superfamily and has a structure similar to
that of PRL. The biochemical and biolo-
gical character of GH is similar in part to
that of hPL. However, the concentrations
of PRL and hPL increase from early preg-
nancy toward the term of pregnancy, whereas
that of GH remains essentially the same
during pregnancy and puerperium. Reserve
GH in the pituitary becomes less with the
advance of pregnancy and is restored gradually
after delivery®2®.

As mentioned above, hPL (hCS) is a pro-
tein hormone, m. w. 20,000, similar in bio-
chemical and biological characteristics of GH.
It is synthesized in the placenta, secreted
chiefly into the maternal circulation and part-
icipates in the supply of glucose, free fatty
and amino acids to the fetus. Its levels in-
crease with pregnancy and are closely related
to gestational age. They are also highly
correlated with those of CAP, which may be
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used as an index of placental function. In
contrast, the values ot hPL differ considera-
bly from those of GH although their struc-
tures are similar. hPL is thought to influ-
ence directly or indirectly the secretion of
GH from the pituitary.

PRL is a protein hormone, m. w. 22,000,
having a structure similar to that of GH
and called a growth hormone-prolactin super-
family, but no relationship between PRL
and GH levels could be tound.

PRL levels vary significantly (P <0.01) with
the stage of gestation and increase from the
first trimester of pregnancy untill the term.
It is produced mainly in the maternal and
fetal pituitary and decidua and, on the basis
of differences in molecular weight, clearly
divided into that of the maternal side, the
fetal side and amniotic fluid.

Recently, a study of the size heterogeneity
of PRL indicated it capable of being divided
into three different types (little PRL, big
PRL and big big PRL) with respect to mol-
ecular weight?. There exists big big PRL
in the sera of pregnant women (8-10 % of the
total PRL) and the ratio of it to little PRL
remains constant throughout pregnancy®”.

The production of maternal serum PRL
during pregnancy chiefly depends on the con-
centration of estrogen®”. PRL participates
in the formation of milk in the mammary
gland in conjunction with hPL. However,
no lactation occurs during pregnancy since
estrogen inhibits the effect of PRL on milk
production in the mammary gland.

The levels of PRL are significantly (P<
0.01, P<0.05) related to those of P;, P;-S,
P4, Ez and CAP

The effects of GH on skeletal tissue are
intermediated by a growth-promoting factor,
a second growth factor®® termed somatome-
din (SOM) by Daughaday et al. (1972)2.
SOM is synthesized mainly within the liver
and influences the nutritive state in a way
similar to that of GH. It is defined as a
growth factor in the serum and its function
depends in part on GH in a broad sense.
But in a more restricted sense, it also pro-
motes the incorporation of sulfate or thymi-
dine into cartilaginous tissue, has insulin-like
effects on target tissues and may be charact-
erized as SOM A, B, C, insulin-like growth
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factor T and I (IGF-I, II), multiplication
stimulating activity (MSA)*37., SOM A,
C, IGF-I, II and MSA fill both broad and
narrow definitions of SOM, but SOM B alone
satisfies the broad definition of SOM:3® .
SOM A% and C' are identicalto IGF-I.
SOM A is a peptide, m. w. 7,649, which
promotes the incorporation of sulfate into
chick cartilage!® and has a specific receptor
apparently different from that of insulin due
to GH. Hormones related to the production
of SOM are GH, PRL, hPL, TSH, insulin,
estrogen, T and adrenocortical hormone®®’.

Some reports have appeared on the dyna-
micts and kinetics of SOM during pregnancy.
In Fig. 6, the levels of SOM A show mild
biphasic peaks at the first and second trime-
sters of pregnancy. According to Bala et al.
(1978)'", SOM C levels before week 24 or
after week 36 are lower than those of non-
pregnant women and may be characterized
but become as much between 25 and 28 weeks
of pregnancy or after delivery.

In contrast, some reports maintain that
SOM values throughout pregnancy are the
same as in non-pregnant women‘®* or le-
sstt4 . The levels of SOM during gestation
according to some reports are at variance.
These discrepancies may arise from the parti-
cular types of SOM determined or differences
in assay methods. In this study, SOM A
levels showed a positive relationship (P<
0.05) to gestational age, Es, cortisol and CAP
levels

Estrogen has suppressive effects on gro-
wth*® and competes with the action ot GH*".
There may exist a negative feed back mech-
anims between estrogen and SOM*** and
the production of SOM in the liver is lowered
by estrogen®”. These tacts tend to conflict
with the possibility of a positive correlation
ween estrogen and SOM A during pregnancy.

T possibly promotes the synthesis of
SOM*” but no correlation between T and
SOM A was found during pregnancy. SOM
in the the sera of hypophysectomized rats
significantly increases by the administration
of ovine hPL and bovine GH®" and rat serum
SOM C has been reported closely related to
gestational age®®.

SRIF is a peptide hormone having a supp-
ressive effects on GH secretion and produced

in the hypothalamus, Langhans cells ot the
pancreas and endocrine cells ot the mucosae
of the digestive system. It acts as an infor-
mation-transmitting substance necessary for
the control ot the pancreas, endocrine glands
and intercellular neural regulation. It also
suppresses the secretion of TSH.

The levels of SRIF throughout pregnancy
showed a negative relationship (P<0.01) to
those ot cortisol only,

Next to PRL and hPL, SOM A levels are
closely related to those ot steroids, the signifi-
cance of which remains to be elucidated.
As described before, SRIF suppresses the secr-
etion of GH and TSH!", but is unrelated to
GH and TSH during pregnancy.

CAP is an oxytocin-dissociating enzyme
named oxytocinase and specifically synthe-
sized within the placenta and reflects basic
placental functions. These functions cannot
be understood without it. Although its phy-
siological significance is unknown, CAP is
considered to participate in the metabolism
of protein and amino acids. Its levels began
increasing at approximately week 12 and
continued to do so as pregnancy progressed,
reaching a peak at 39 to 40 weeks of gest-
ation.

CAP levels were most closely related to
gestational age, as well as those of Ps, Ps-S,
P, T, Ez, Es, cortisol, PRL, SOM A and hPL.
A very close relation with various hormones
was also noted, reflecting the maternal feto-
placental function of CAP. However, the
cause and effects resulting from interactions
between CAP and other hormones are yet to
be clarified. Should be CAP an index of
placental function, its increase should be reg-
arded as resulting from that of hormones
closely related to it.

CEA is a tumor marker of cancer. Alth-
ough it is not unusual that a foreign protein
such as ferritin®® increases in tissues like
syncytiotrophoblasts and placenta which proli-
ferate rapidly, the levels of CEA remained
unchanged throughout pregnancy. They exc-
eeded 2.5 ng/ml on some occasions, possibly
due to the precise and rapid Spac-method.
The normal range should thus be considered
0-5 ng/ml rather than 0-2.5 ng/ml when using
this method.

The levels of CEA showed no relationship
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to the gestational week and were unrelated
to other substances

In summary, the concentrations of steroid
hormones (P;, P5-S, Ps, T, Es, E; and cor-
tisol) except for 17 «-OHP,; and DHEA are
closely related to each other with coordinated
similar secretion patterns and gestational age.
In contrast, the levels of hCG, hCG-5, GH,
PRL, TSH, SRIF, SOM A, hPL, CAP and
CEA showed secretion patterns differing from
each other and only four of these substances
(PRL, hPL, SOM A and CAP) were found to
be relatively correlated to steroid hormones
and CAP.

However, most of the syntheses and secre-
tions of these substances during pregnancy
occur through a very complicated system, yet
not explainable system : the maternal fetopl-
acental unit. The substances secreted into
the maternal circulation by a variegated and
precise control mechanism. Therefore, each
mechanism of synthesis or secretion cannot
properly be understood by only determing
mutual relationships through a comparison of
multiple serial hormones. Still, such data
may possibly provide a clue for theg eneral
clarification of the secretion mechanisms of
various substances in the blood and facilitate
obtaining considerable physiological informa-
tion regarding the maternal fetoplacental unit
and prognostication of pregnancy well-being,
since most individual production mechanisms
have been clarified separately.
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T4 KT 2 BB LW, HREZENES Th

D, WELRERDOY Y v VkL ) bRk FER D
L. ZZCHIBELRDZDEI, by vERRAWEERES, 4
KOV Y o VHELHIRLIGEE, KERThABEL S
Egdstnd z b, i, W) »PBLHST R Es
EORKMERRE L BEDREWHEI N THE. ZZTH
FHRA a7 =05, fEaTER, R, SERRE
DENENIT D W T HEJEPEH, clomiphene 7R,
HMG-HCG JAEFRHCATT, vy vk v ) oo ke
FIRFICHEAT L, Z ORiF % iRat L7z,

FEATERR, EARME Yy v eV UKL O—ER
i33kiz64.4% ThH Y, F2/3F—F,LTWwW. L2L,E
BRI R — R DIM9.2% LKL, Zhidty vE0E
AR TEBEHEITRN D LR & B, AIRIRRRC
ST T HRBL, SRR TIE—EERI68.1%TH Y,
HMG-HCG JR¥EREIE52.9% Th o7z, LaL, clomi-
phene JREEETITFIF50.9% &5 —FRNPE L, clo-
miphene DOIT 2 b w F AEMIC X 2SS ERKRIC *FT
ZEWERIC X Y HERIRORELELS 2D, vy vkl
YY) U VHBETO—ERMEL otk LifEllsh s, L
L, vy yELy ) uwPBELorar—B253 20 E
EOTHNT, METRPERE 1B, clomiphene JRIEHE 2§,
HMG-HCG it 26lTh Y, —EHLe{TbIv7
M 1D LEDT, by i3y ) v Ve RER
H#EIRL, ZoRTRey VEZERERS 5 LHER

Ehs.

Wiz, WEEHIEA 27— LM B 5L ofEIc->
WTHRTHD L, BEMICEY Vi, YU U PEEEbic
FHEIBRIE S 2V RIFL I E X T, HENIKA =27 —»
LIt E» 2HERTBZ L, bornidzrodiizlEgET
b2 T LTRSS, FERRREOYA it B &
DWERMRICHVIBE S Z LI EHEN H % LHEISh
5. L»L, HMG-HCG HBFHTIRty v, ) v
VISR 2 7 — Lt Es fEo R B
WHIBIBEHR A8 54, HMG-HCG BRIz B W TH
SRR IC L ) HMG o#biopiE, JHEm i)
WIEGREO T 23 5 FREFHETH 5 LIS 5.

UEDRRIY, vy vy ) o VLB L
BRCKERER IR, vy VENVY U UBIER
THAETHEZLLY, by vERSBAEEARTD
HEHRREICB WA TOE Z LSRR S hiz. B
FEER Ty VORI THSMRRE L T L, R
ESRDORFICH DTN 5.

AAMNESIHEIERAREESE (MIE) TREL
7€
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Accuracy of cervical mucus test (pincet

method) in our clinic

Kazuo Yoshino, Arata Nishigaki, Takaaki
Shirai, Akihiro Uchida, Yoshimi Araki
and Kentaro Takahashi

Department of Obstetrics and Gynecology,
Shimane Medical University

HYF WA - B N - TRA - BB (421) 95

We examined a comparative study between pin-
cet method and syringe method at fern leaf phe-
nomenon, spinnbarkeit, volume of cervical mucus
and a status of external cervical ostium in cer-
vical mucus test, and simultaneously serum estr-
adiol-178 (E:) was measured. Results were as
follows: 1) The corresponding rate between
the two methods in fern leaf phenomenon, spinn-
barkeit and volume of cervical mucus were 64.4,
64.4 and 42.1%, respectively. 2) A gap of sco-
re in cervical mucus test was within one point
in almost of them. 3) There was low correlation
between cervical mucus score and serum E: at
both methods.

Consequently, we suggest that the pincet me-
thod was expedient and useful for cervical mucus
test.

(AT« BEFN614E11H20H)
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Ovulation Induction Effects of Intranasal Administration of Native
LH-RH to Amenorrhoic Women

FRAR R AIERIR NS R

= 5 W

B & 20

Yoshiaki SATO  Takeshi HIROHASHI
Department of Obstetrics & Gynecology, School of Medicine Niigata University

Eugonadotropic (—#B hypergonadotropic) T LH-RH 52z MZKEL, EEFr T2 F LM Tho
T, clomiphene %721 HMG OB 512 2 FRILL ERISE LR WBED S B, 51 EEARI26], 52 g
J#E7 ] (£269H) #3$4 & LT, LH-RH nasal spray (Kryptocur®) 200pg % 2Wif4E 3 ~ 4 [A],
A4~5H@EREEL, 2o IIFRENEEL A, OHMG L ofHEfIT100%, clomid+MHG ot
T80%, clomid & DOHfFITE7.1%, LH-RH OBMEEE C17.4% 2 80i% 3wz, AT pump HEiCH
L, ZOHREPLVMND, ELDTRENOHEEDAFT LR, Po—BIREED L_ATh HfFrfEs

LH-RH DR E LTHRYH 3 L EZ bR,

(Jap. J. Fert. Ster., 32(3). 422-427, 1987)

%

1971452 Schally & Guillemin »izX b LH-RH
WRIESHTUR, ZoBEREHIESELL, BET
X native LH-RH ojiRk$e5 (pulsatile adminstra-
sion) 12X O TAHPZHRITIEW A # = X L TOHEIR
FRPRAARON, ZTORBIESLORENLL ALH
5. LirL, ZOBHEEPBEEE OIERIRIIC R v
T FEOTIT) FEVL—RI Th B DI EBZE DA
EOHEZEBET 2 L, AEBREHLOTROAT- LD LA
DTS, 2T ThieL Licbid, FiBERRO-
[CBRE NI native LH-RH 0OREMHE522 (nasal
pray) #RWTHERDI7Z 2 IS (clomiphene
#hHB L HMG HCG k) o THRIPFHRRIC KR L
TeHF I LT, Z @ nasal spray OFERAEMAL, #
RINFOFHELWKELZRBDILDT, T ZITEDREEL X
e BRE ML THETS.

il

M LFE

S LTIE, 42907V —FRIcS T -BECHL

T ETo. £ETh o0& ToREL, TRRELE
AlcA LV EVMEE B —F o OEPIME D i & £

TH&b Y, R L LT clomiphene (¥7-i% hCG i
H) 38X 0" HMG, HCG #REEIC T 2 ML LBEIRFA S
WWRBLIZEERTH 5. #E>T, ThbOEEIT eugo-
nadotropic (—#} hypergonadotropic) T, LH-RH 5
A MCEIERH Y, B e T 7 FUMiE (30mg/ml LL
E) oL o3z, Clomiphene &%zt clomi-
phene+LH-RH nasal spray %7-2i% nasal spray DM
M5 (32 1 OGroup 3,4), HMG %7-1% clomiphene
HMG EZfFliciz, HMG #5ic5[&->3wT, LH-
RH @ nasal spray Z{#fH L7z (&1 ® Group 1, 2),

SBPI O A IREREEE L IRPRERI D45 A713FR 2 1R L
ZELThY, H1EARILG, H2BEARTHOH
19%1 (69/#H) <A spray Lz MEITLZ. FHLK
spray (L Kryptokur® (fli~% 2 N4t) T native LH-
RH #10mg &4 L, spray i3 1[E2004g % 1 H 3 ~
4[], 2 RIS R 52 1To ¢, SRR
E, EEFER x v, R vE R ER L CHB
X O HPHLEEH)EEGRE (ovarian hyperstimulation
Syndrome : OHSS), IR EDE= X —%{T>
/e,
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# 1 Combined therapy with clomiphene, HMG and LH-RH nasal spray

Group 1: clomiphene+HMG +LH—RH nasal spray

HMG 1501U/day
F ] AR

Menses
¥ X X X

D1 5] D9 D15
[ Pl
clomiphene LH-RH nasal spray
150mg/day 200/:g X 3/day

Group 3: clomiphene+LH-RH nasal spray

Group 2: HMG+LH—RH nasal spray

HMG 150IU /day
Menses [ [l
X X X X

D1 D9 D15

I
LH-RH nasal spray

200:g X 3/day

Group 4: LH—RH nasal spray

Menses Menses
X X X X X X X X
D1 D5 D9 D11 D1 D11

Ll [ I I
clomiphene LH-RH nasal spray
150mg/day 200.:g X 3/day

# 2 Response to gestagen test in patients

I
LH—RH nasal spray

200.:g X 3/day

#% 3 Induction of ovulation by various methods

amenorrhoea amenorrhoea
o

o 1° s
clomiphene
Group 1 HMG 4(2)* 3
LH-RH
>, HMG
Group 2 LH-RH 2 0
clomiphene
Group 3 [ RH 3 il
Group 4 LH-RH ] 3
total 12 cases 7 cases

*: pregnancy

B R

(1) BEOREEFE TR

FIITRLIZ L L, 1961144 (73.7%) \ZHEINFE
ROBEEBRDIZ. AL LTHEE, 691 EST
40/AH (58.0%) IZZEVDH Y, 5 LIFEFIZ 2HTH
5. IBEEROFBRREIRIICEL DT L TH
D, SEFEDD R0 AY, HMG+LH—RHA2100% 0 5%
T, 23T clomipene+HMG+LH—RH #]m80%
Th v, LH-RH BMT17.4% (& TE#HRY) T
otz 723 OHSS 3 WHO 2SI L EDFliZTELE
T, TIRO 24T L LICHIBEETH 7.

(2) E#INHTHO LH—RH @ LH 1o RF+Hs

K1 IiCIERERA#E F + % % A~ LH-RH nasal
spray (12X ZICRIRE #4700 T, 3045mIcERILL, A
11HH (Du) :15HH (Di5) T» LH OF5W 5 —
vEHRILLDERLE.

52T Dis TRBEII~AIT TOLWETEN D b,
LH-RH ~DEZMEOEEV ZRLTNS.

CYCLE CASE
clomiphene
Group 1 HMG 28/35 6/7
LH-RH
HMG ,
Group 2 LH-RH 4/4 2/2
Group 3 il&r_n}%f_ll]ene 4/7 3/4
Group 4 LH-RH 4/23 3/6
40/69 14/19
total (58.0%)  (73.7%)

(3) EPEIMERAIIEIco LH-RH » LH 2k
FETRE

2127/ L7 Z L <, LH-RH nasal spray OEHED
KTLZEATH LH @ pulsatility % 2 ffic>nWT
1o, HoLAITRERACHIIFR IR LIFTdH
Y, ARZRELEFAITHS. PRIIRSE TR
B, RREV amplitude 3ASRT-DIZHL, KA
TiT pulse 2/ hE oz, —F, FSH OS5I RIiET
BENT, BLAEERB RN,

(4) BEFMAlIC 313 5 LH-RH BERi#% O AL E &)
BEUREEF 1T kTN L 7 EFl iz 3T, LH-RH nasal $#
EBRAAE AT & EH oM =5 K b e £, PRL, 173-es-
tradiol (Ez) 1252 2B HZOBM3 THD (>
Tzo#iz4 AMTHB). FHREhZTL <, LH,
E: LbicEED ERAMEMERL, —5, FSH, PRL i
BEEBRH SRR .
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iy native LH-RH o ERE 51 X 2 $EIRF R LR

=3
miU/ml miU/ml
100 + 100 4~
80T 80 T
60 + 60 +
40+ 40 +
201 20 +
Vo Lo
o 0000 o0 0"0\0-—0—-0--0* -0
0 + + + + t + 0 + 4 $ + + +
0 1 2 3 4 5 hours 0 1 2 3 4 5 hours
Dll D]S

LH:e——e FSH:0—--0

1 Serum LH and FSH levels at 30 min intervals during follicular phases in normal

woman
miU/ml miU/ml
25+
20 + 204
15 + 15 4+
Vol O, ‘O"O-.o 0
0t o o o 10 4
o he 3
5 T 5 4
0 + + + + + 3 0 : - - + } 4
0 il 2 3 4 5 hours 0 1 2 3 4 5 hours
ovulation (+) ovulation (—)
LH:e—» FSH:0---0

2 Serum LH and FSH levels at 30 min intervals during the follicular phases after
intranasally sprayed LH-RH.

TOEXODBLND, FoEIWie s £ TIC 20 RIFE
LIFREREE» ok, 2hid LH-RH ofpiRkEErs
¥, WiicE#o LH-RH £fi2° LH-RH receptor #
down regulation LTL ¥z tBbid. Bel-
chetz 5923 )T LHOBERSW A HoiFH L, Le-

£ =

197141z Kastin 504 HMG T4 ¥ CEBL TV
BFz b P TFEAEAR LH-RH #8EL, ERICRIIL
OSSR, LH-RH #FH L CoPEIFERICHEL
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miU/ml miU/ml ng/ml pg/ml
LH FSH PRL
10 + 101 80+
/ 2504
30 30-F 60+ 200 +
1504
20 + 20+ 10+
—5 1004+
=0 =
101 10+ 20+
./0 50+
./O ’748
0 + 0 } 0 ¢ 0 +
pre. post. pre. post. pre. post. pre. post.

4 3 Pretreatment and posttreatment serum hormones levels after intranansally

sprayed LH-RH. (ovulation +)

yendeker? (1980) ot MZ4T 5 PR 0 Wiy
7B KL%, pulsatile 7R EBEGEAMEIN IR b IT VW IEE
IRDIBHREL LTHEHEZDU TS, L LBEETD,
FOHREHER LR SEORER BRI S AT
RVWEWVWOTIW. BFIIOHETHS Knobil? 5(310-
15¢#g @ LH-RH #905541217~20H S e E 2 #45 L
TLSE, HETIE1-200g % 64~ 18045 [HkG TR iR~k 5
FTOMENRLNLE DI THD.

—F, LT LHRH #8535 505% 0GR
LARIDRNZ Ehb, ZOFEEHERT NS LH
Y, TOFHETIELI-20ng #6047 ~120 53 [lE T 5+
BHHENRLZ .

Bz Mason 57 D28FiZx3 5 T EFIZTI0%LL
EDOPEIRRR IR £ 89% DITIRR D BRI LRE L H Y,
BETLELDALLRIOFEEZITO>TWS. Ll
Reid 51, BEIRE LRETHEEELLAT, R
T2 RIEDE LD ERRENWY, BEEL Y SR
DIKNPBMHET, oPIO TR S L 0w T, #it
HETHY, ZORITAED nasal spray HEich HTIE
T35, B-Scope # HHWTE=%—%1T21T, bHIREE
ZDBEIEFERTE X 9. Nasal spray I2 X B HEZIZE
AEBERR L, bhbhiE—iER0FEREICT &
SWT2KEED 1 H 3 ~ 4B 24T07cd, flifEtk
PHEALPICEREO 2 FELVFRTHY, HENR
WLEZONDN, BENRIE WS KERMERRD
v, SEO 200ug F5-TIiE5 %OWINET, EEI 10
ng OWIR LY, JEHOMELL W N TIREE DKM

VD, EIZBE 3~ 4BIOWAT, HHIZEE EZA
PEMTHY, ZORTREEMCIESELIZS WER
i,

Fhebb, —MRKMICERERATIE90~1204 T pulse
MBIOTWS LEbLN S, Backstrom® 512 &k %
&, Gl RO (Di-Ds) TIX3.4E, H
HIGER (Ds-Do) Tid4.1[E, KHIaH (Dio-
Du) TiZ4.4F Bz Y, BV BAEZLLTVS
DT, FLhkaBiRR T—HBICRET 20 3 T 2 L
A%

Wiz, Eo X okl ic LH-RH ER&E5%2175 2
o, KRR THSERARET, $1EE
AfEix, £ clomiphene WL D RETHB, &
72 LH-RH 7 2 MZTELIED 7' v—7 13 55% HMG
WEN AR L 2 50T, LH-RH #50x%%i%, bhb
NOFEFID X 512, eugonadotropic (—E hypergona-
dotropic) T, clomiphen % (—3# HMG 4E%h4)
LAY BT s FUMERR YW TREDOHF Y
—TEZOLNDNE Th Y, %/ Polycystic ovaris
syndrome (PCO) 22\ Tix LH-RH P13 4F % L
LOWEPL B Y, SEOINEFT 641 PCO
ZBNBDTRAONEREFHELELD.

ERIzhbN b F W native LH-RH spray # ¥
DEITHNBENITONTIE, ZLORFFREZ LN
BEATWa2, —igic LH-RH REE5HEIETR
THdLEbhEDE, (1) LH-RH £ % — i34
FERDIRAEIZE Y, (2) IEH @ feed back ZAMEIL 72T
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URR3EE D RIS L, 7> OHSS 0 ZRaaEhE 72 &£
73, HMG F8EX v 40ied, (3) MMURRIEN L V&
<, WEFDBDR, (9 BRAETEZROIEA #E S
w550, IVF ® GIFT (gamete intrafallopian
transfer) IZHJEHTE S ERbITFohEH. Ll
—F T, BFMI LH-RH WEEEMGTHY, 20
RO M T infusion pump DOfEEED N <, Wong!V |2
IhiE, 72U H Tl Ao LH-RH pulse #Eki
$545~$730TC, *»H HM1/3% pump DL Z LEE
REDBLEW, ¥7- LH-RH #o b »{ analog &
DEMET, »oBEFOLONRIF—FNDOED pump
WX LE VD e U BEERE L 2T 0D Z R EBR
Flzg i LThIFHh, LH-RH ~ohifkiEd e &b F
FRoMEL L TBZs0b Laky. 2 LR R
B LTiX, bhvbhdi v/ nasal spray 3EIZ Lo
T (LI bEROFBREOHHAT) & 7 b o 805 5k
TESH. BIRO S TIERR pump 24 2 DITFEN TH

2, —#xDKICIEAE < LH-RH BEHOAELD
ik, 20X 5 A5 7% nasal b I BE & R B
NELEY, BWER & LTREFICIZIED T W AR 023,
spray IR ROBE(LE B THIEL 204 T, fils
RO LREZRWER L 2L, EaEbEnLE ZE X T W
%,

BbYI

Native LH-RH DIRG9 387 LW HEIREE S
TAEFER 72 XD mechanism (2 btk e LTHE
HxhTwa. LA L, autoinfusion pump O{# F A3
BLieoT, —NFHEL LTRASAR ZVWE b &
5. FZT, fliske LTo nasal spray O % ik
T, PEROFREIIRITT 2IEF O F 5 5 ke Y OFFF
RO ERBE L, hrozoRERbLIZE A ERBEO RN
TLEHE L.

(KA OB S I EEREREES (<L U .
1985%) THRELL.)
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Ovulation induction effects of intranasal
administration of native LH-RH

to amenorrhoic women

Yoshiaki Sato and Takeshi Hirohashi

Department of Obsterics & Gynecology School
of Medicine NIIGATA University

Anovulation patients who had failed to the
usual ovulation induction methods were treated
with pulasatile LH-RH nasal sprays. Patients in
each group were treated daily three or four times

e
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with the dose of 200ug of LH-RH and spraying
was done between days 10-15 of the menstrual
cycle.

Ovulation was monitored by BBT and B-Scan.
The serum endocrine evaluation throughout the
cycle was studied with respect to 17§-estradiol
and progesterone.

P - AR
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In all, 19 women were studied and we achie-
ved ovulation in 14/19 cases (73.7%) and 40/69
cycles (58.0%). This study indicates that intra-
nasal route for ovulation induction using pulsatile
LH-RH is very effective and is easier to accom-
pish than the pump methods.

(ZZfF - WEFI61411H 20 1)
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CORRELATION BETWEEN THE REACTION-TYPE OF LH-RH
TEST AND OBESITY IN INFERTILE WOMEN

Kentaro TAKAHASHI, Kazuo YOSHINO, Takaaki SHIRAI,
Arata NISHIGAKI, Yoshimi ARAKI and Manabu KITAO

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

Abstract: To determine whether or not the delayed reaction-type, that is that the
peak of LH observed on and after 90 minutes, in the LH-RH test is connected with obe-
sity, we analysed 113 LH-RH tests in 113 sterile women, using the obesity-index.

The results were as follows :

1) The incidence of the delayed reaction-type was 20.4 % in patients with ovulatory
disturbances and was lower than the incidence (37.3 %) in patients with a normal ovu-

latory cycle.

2) The delayed reaction-type accounted for 100 %, in obese women with ovulatory

disturbances.

3) All of obese women with polycystic ovary syndrome (PCOS) had the delayed
reaction-type, in the LH-RH test. On the contrary, in thin women with secondary ame-
norrhea 2 nd grade (SA 2nd grade), the delayed reaction-type was frequently observed.

4) Obese women had a high rate incidence of the delayed reaction-type, despite the

reaction pattern in the LH-RH test.

Therefore, we suggest that the delayed reaction—type in the LH-RH test is closely

connected with obesity and PCOS.

(Jap. J. Fert. Ster., 32(3), 428-431, 1987)

Introduction

Generally, luteinizing hormone (LH) and
follicle-stimulating hormone(FSH)levels have
peaks at 30 and 60 minutes, respectively, after
luteinizing horm one-releasing hormone (LH-
RH) intravenous administration. But the LH
level rarely peaks on and after 90 minutes® .
We termed this the delayed reaction—-type,
and from an analysis of data obtained on
the LH-RH test given to 100 infertile wo-
men, we reported that the delayed reaction
type was not so rare and was observed in 35 %
of infertile women?.

Functional disorders of the ovary, especially
ovulatory disturbances has frequently been
observed in obese women®®. Disorders of
the hypothalamus is one related mechanism.
The feeding center exists in the hypothala-
mus. Obesity originate in accentuation of

appetite due to the hypothalamic abnormality.
On the other hand, the hypothalamus is a
secreting region of LH-RH, the secreting
disorders leads to disorders of gonadotropin
secretion from the pituitary gland, consequ-
ently, ovarian function is obstructed.

On the other hand, there is a correlation
with an organic lesion in the hypothalamus-
pituitary system” and a relation to an abnor-
mal electroencephalography® in patients with
the delayed reaction-type in the LH-RH
test. Therefore, it was suggested that the
delayed reaction-type in the LH-RH test and
obesity correlate. We now report a new
view of the correlation between the delayed
reaction-type in the LH-RH test and obsesity.

Materials and methods

One hundred and thirteen sterile women
(59 with a normal ovulatory cycle and 54
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Table 1 Incidence of obesity-index and the
delayed reaction-type in infertile

patients
No. of the
m ggtal delayed %
index ‘| reaction-type

~+20% | 10 7 ‘ 70.0
+20~+10% 15 2 13.1
+10~—10% 64 18 | 28.1
—10~—-20% ad 6 27 o3

—20% ~ 2 0 [ 0
Total | 113 33 ‘ 29.2

with ovulatory disturbance), aged 22-39 yr
(mean 27 yr), who visited the sterility clinic
of our hospital and were examined using
the LH-RH test, were the subjects of this
study.

These women were given 200 g LH-RH
i. v. on day 10 after initiation of menstruation
or withdrawal-bleeding (follicular phase).
Blood samples were collected before and at
15, 30, 60, 90 and 120 minutes after the LH-
RH administration and were assayed for ser-
um LH and serum FSH by the radioimmu-
noassay method. The classification of the
reaction pattern in the LH-RH test in our
clinic includes 7 types®. We analysed the
reaction pattern of LH and FSH in the LH-
RH test and examined, as the delayed reac-
tion type, the peak ot LH observed on and
after 90 minutes.

The obesity-index was according to the
Japanese variation of Broca’s index”, namely,
patients who were 20 per cent or over the
ideal body weight, 10 per cent or more over
the ideal body weight, —10 per cent or more
over the ideal body weight, —20 per cent
or more over the ideal body weight and —20
per cent under the ideal body weight were
classified as obese, obese-tendency, standard
weight, thin persons and emaciation,
respectively. The infertile women were gro-
uped into five types according to the Obesity-
index and of ovulatory disturbances®. We
made a correlation study between the delayed
reaction-type in the LH-RH test and obesity.

Results

The delayed reaction-type accounted for
29.2 % of 113 given the LH-RH test. Classi-
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Table 2 Incidence of obesity-index and the
delayed reaction-type in patients
with a normal ovulatory cycle

Obesi&i B 'lgcétal iﬁéyf)ef(lthe %
index T | reaction-type
~+20% 6 3 50.0
+20~ +10% 7 2 28.6
+10~—-10% 37 13 35.1
—10~—20% 9 4 | 444
—20% ~ 0 0 | -
Total ’ 59 ‘ 22 37.3

Table 3 Incidence of obesity-index and the
delayed reaction-type in patients
with ovulatory disturbances

No. of the

\

Ny Total E

Obe?rz-ex \ No. fgzllizieocrll-type %

~+20% 4 4 100

+20~+10% 8 0 0
+10~—-10% 27 B 18.5
—10~—20% 13 2 15.4

—20%~ 2 0 0
Total 54 11 | 20.4

fying the delayed reaction-group by the obe-
sity-index, the incidence of the delayed react-
ion type was 70 per cent in obese, 28.1 per
cent in standard weight, 27.3 per cent in
thin persons and 0 per cent in cases ot ema-
ciation (Table 1). The correlation between
obesity and the LH-RH test in patients with
a normal ovulatory cycle is shown in Table
2. Of the 59 patients with a normal ovula-
tory cycle, 22 (37.3 %), the weight was abn-
ormal weight. Of these 59 given the LH-
RH test, the incidence of the delayed react-
ion-type was 37.3 per cent. Classifying by
obesity-index, the highest incidence of the
delayed reaction-type was obese at 50.0 per
cent. The incidence in thin person, in stan-
dard weight and in obese-tendency were 44.4
%, 35.1 % and 28.6 %, respectively. On the
contrary, of the 54 patients with an ovulatory
disturbance, 27 (50.0 %) were patients with an
abnormal weight and the incidence of the
delayed reaction-type was 20.4 %. This inci-
dence was lower than the incidence in pati-
ents with a normal ovulatory cycle. Classify-
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Table 4 Classification according to the obesity-index and disorders related to infertility

T ;r;DlagHOSlS Anovulatory S;?;iiﬁ;a grixceor?odrili]yea Hyperprolac- : Polycystic
_Obesity-index T cycle 1st grade 2nd grade gt | ovary syndrome
~—+20% 0 1 (1) 0 0 3 (3)
+20~+10% 2 (0) 1 (0) 0 2 (0) 3 (0
+10~—10% 10 (2) 3 (0) 3 (0) 4 (1) 7 2
—10~—20% 4 (1) 4 (0) 3 (0) 1 (1) 1 (0)
—20%~ 0 1 (0) 1 (0) 0 | 0
Total 16 (3) 10 (1) 7 (0) 7 (2) 14 (5)

ing according to the obesity-index, the inci-
dence of the delayed reaction-type in obese
patients was 100 %. There was no incidence
of the delayed reaction-type in patients with
obese-tendency and with emaciation. The
incidence of the delayed reaction-type in pati-
ents with standard weight and in those with
thin body were 18.5 % and 15.4 %, respecti-
vely. Thus, in patients with ovulatory distu-
rbance, the incidence of the delayed reaction-
type in the LH-RH test varied, in accord with
the obesity-index. The incidence of the delay-
ed reaction-type in ovulatory disturbance
patients with obese-tendency and in thin per-
sons was lower than that in those with a
normal ovulatory cycle and in ovulatory dis-
turbance in obese patients higher than in
obese women with a normal ovulatory cycle
(Table 3). The 54 patients with ovulatory
disturbances were classified by diagnosis and
the number of obesity and the delayed reac-
tion-types in each group was determined
(Table 4). There were no obese women in
other groups, except secondary amenorrhea 1
st grade (SA 1st grade) group and cases of
polycystic ovary syndrome (PCOS) group.
Patients with ovulatory disturbances were
numerous in the groups of 10 per cent or
under the ideal weight, especially in patients
with secondary amenorrhea 2nd grade (SA
2nd grade). Those with ovulatory disturba-
nce showed a trend toward increase but the
delayed reaction type in the LH-RH test was
not observed. In patients with PCOS, obese
and obese-tendency were frequently observed
and the incidence of the delayed reaction-
type was 100 per cent.

() No. of the delayed reaction-type

Discussion

As obese women have a disorder of the
hypothalamus-pituitary system, abnormal res-
ponses in the LH-RH test can be expected.
Response of the LH-RH test in obese women
has been more decelerative® or more accele-
rative” than that in non-obese women. In
the present study, we discussed the relation
to obesity, ovulatory disturbance and the de-
layed reaction-type in the LH-RH test. Con-
sequently, because the delayed reaction-type
was frequently observed in patients with nor-
mal menstrual cycle rather than in patients
with ovulatory disturbance, we can not think
that the delayed reaction type is an abnormal
reaction. And further, the lack of any rela-
tionship between ovulatory disturbance and
the delayed reaction-type was apparent®.
But, the delayed reaction-type accounted for
70 % in obese patients, especially, in obese
patients with ovulatory disturbance the very
high rate incidence of the delayed reaction-
type was observed. Therefore, it is suggested
that the delayed reaction-type in the LH-RH
test is closely connected with obesity and a
correlation between the delayed reaction-type
and PCOS exists.
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TIEERZICH TS LH-RH test O REE
ERBHS & DREEMEIZRE T %

B AR B oK 5 B S BE I A B 2 e
(EME: LR ##dR)
ERRIERRS, I, Gk FmW
LR TR % N SN o

LH-RH test OGHEI % — 2 D 1 5T BIEIERI L
JEHS, L EO X ICEELTWS MBI,
YRAES kxR =2 L, LH-RH test ##ifT L7z 113 4
DIFNERS L L, LH-RH test g2 —1 D H
B, LH O — 7 fEP05 LIRS s b o 2 24
BIEOSE L, Zhv & JEREE & o BEME 2> T it
L, UToREEE .

PEUFRE IR AN I B W TR S 2 77 1 01320.4%
ThY, EFARBACEIT337.3% L0 LIKETH-
7ohs, JETEEBE Tt 100% PBERIEE & 58 L 7.
PCOS D JEFGHESE FEFBER KIS #7R L, HICE 2
BEMHBRICBWTE, e A CRIER RS <
BN, EEEEZ T LH-RH test OISENIZ A
b b IRBIERK IR EETH O

VI EX Y, LH-RH test TR ISR L 5
HEMENR D Y, E7z, PCOS # L ofEME L Rt s h
1%

(B4} - BEFN614E T A140)
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Mechanism of Egg Transport: Changes in the Amount of Adrenergic
Neurotransmitter in the Oviduct of Normal and Estrogen or

Reserpine-Treated Rabbits during Egg Transport

RARFEFHH 1A ERE (EE  THMAHR)
x A 5
Manabu TANIGAKI

Ist Department of Obstetrics and Gynecology, Toho University, School of
Medicine, Tokyo (Director : Prof. Kazuo Momose)

JN% adrenergic neurotransmitter ®YIREREEEE Iz % PEISIRE A B35 HAOT, IO IN & il
T 5RO IIE 23817 % noradrenaline (NA) OZEH), ¥ L O estradiol (E) #5 %7213 reserpine #:H.12
T aEE R L.

KRz, 1 FEERE, I FER CRRH%10, 12, 24, 723 X OO6H5H] HIcBEIE), I : estradiol #%H-a
(25% 7213250 % e F#5-4£12, 243 L OT2EM BI2BAIE), IV : reserpine #5.2E (hCG # #5545 241
[FIRTL 9 0.3%72120.6mg/H, FETFH#5.L, hCG #5524 % 7o 372 HICBAIE) 12430 72, #umgkiby
FIZIH4E adrenergic fiber D AiaBlEE Uiz, P & AThrlless, ss(ilails X OB ic a8 L. IR
AL TEEEFNAKKT flush U, W&fk. JEHMLo NA 2@EEEEks e~ 757 —THl
ELT.

R, EABERICEIT S NA RV~ 2L, ZRBLI2HHBICRLIETL, T0%, ke csm
L CO6HRFH] B IZ FFIERF D L~ VIR L7z, ZERB 128 B ic B W T II0 K5y (82.6%) 1EZASIC #.0
bivic. E 25pg BEHHT20EHE B OBABEE NA 33N L7223, EAEo NA @3 Zbri@Es snd,
E 250¢g %5 #72R5H B O LT NA FEHN L7223, REo NA 3B L@ shisn.
EHGHT2RH B2 T 2 0 570K B, IIOBEINEN, INEABEE & ATBIZfEH L7z, Reserpine
WERETIE, IIEAMMO NA BERICETL, ZoBHoFEICEET 208 KIEICERL, IS
fLicE L iffof. AN TS B2 8 RER R R c g s h, IR0 & LTmE
BBEIZFED bz,

ERRREICBWTIRBINEN 2 BEIT 55003, EIBER0 NA 2ME L~V & HERE LTI B %
L THE Y, neuroeffector system, & Y boiJmAZEE TD noradrenergic activity DZ8KIZIFENICI T 208
DEREE LT 2EERETTH 5.

(Jap. J. Fert. Ster., 32(3), 432-440, 1987)

14~3BIREERE LY, 2k, WEBIcHEh L THRINEK

& TR TSI A D . SIAATC, BB VEHEY I

il

KBy OWFLEM B WT, RN 3 H T B FEICBIES Y, BRSO M AREE I O
ICENET S L. & ISP IR Ay 5 0T HWBELD.
UL R EL, SR 2 B T ampullary isthmic DNENR G A 3 L UTKRET 2 O3S ReRe, LT
junction (AI]) 23T 5. ZDIID50%LL i AL iz short adrenergic neuron T V2, sympathetic post-
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ganglionic neurotransmitter T& % NA 2IIEHEHO
BRIRAR BB IZ A LT WA, kX Y, IIENO
DO THE L RFT L0 L LT, YIERE, b
BB VITHEIED B OSUHNRH WG SN T E 2. IEE, a
3 L O S-adrenergic receptor 23R ICTFA S5 Z &
MAE &R % L & 112, Brundin®, Owman?, Coutin-
ho HI0iC k5T, IS & IIOBELHEIT 50 &
I IR TIZ(£1E+ % adrenergic ZRffEHER X Y release
Xh5 NA OfERIC X 2 AREMH RN L2 S h,
IR RE I B 2R O BB ER S D L D ITRD
e

I TR, IIAMNEANLERT SRECR T S, I
£ NA © BifEB LU I NA IcfiE+ E &
reserpine OFEERF L, JNE NA OIIBRGHEE <0
THHEHREER L.

REMHB L UERERRZ

. EBdst
HE3~4kg OHAAGEREMEMAL, LT 48
AT TERRTROR

1) FEMLEE
2) HEHREE - ZRR1%10, 12, 24, 723 L UN96HREMIA
BANE L 7=

3) Estradiol ZL{ERE : E 25pg $£7213250pg %702
BEGICE TS L, #5%12, 243 X O72KEH A 2B
FIZIX EVAEfRNE sesame oil O A% [FEH
b

4) Reserpine HL{EFEE : reserpine 0.3mg F72130.6
mglkg/H %,
100IU #iE o 24 Rl &k v, BHIEH £T B TFHREL,
hCG #5424 7213720 H I BIRE L 7. BRI
FEHKE iz

RREZERREICTRERE, MELFELHLL, =
N6 OMEEREICME LR AR A L.
PR R A (FEROBER1/2), RAIWEET (R
foWER1/2) B IUORHcaEL, BEREEZIEL
7o, EAWHGOINEAIMEADLETIHRELL, NA
HEOREH L 72,

O. EEHE

1. FRIFETO NA OWE

NA O ERFT7TVIFE AWichissn<br 7
7 4 —7, Euler 50 0FKIc—8 8 BE M TITheo
7o, DMEMSR A MEIL, 10 f5E0# 0.4 N BHEHRERR
H1 G, 57 v > homogenizer {Z X Y 5 47f#] homogenize
L7-. Homogenate % 2°C, 12,000x g T2053[#50s L
THREA L. EiHiz0.2M EDTA-2Na 3ml #/nx,

hCG (human chorionic gonadotropin)
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BHEE L2225 54N L 1IN NaOH T pH #5.5~6.0127
L, EE7rvIs2g 2MATT L. 2D
#%, HHELZA2BAN LIN o NaOH T pH #8.2~
85ICHHIE L. o7 NI FEEHL 2R AR 9 mm
DOHh T AL, 25ml OEFAKT2ET VI FE TG
#%, 0.5N Fife5ml THFa—A7 I OFENEITR
Sfc. ORI iRk v= 77 A
I HEEAL, ABI 7 a—A7 2 ooEE T NA
FRER L. ANEEREL LT NA 4ng #{ERI L.

B v b5 7 ¢ —ORBEOERIT T LI T
2y : YanapakODS-T 4.6mm X 1 cm, # 5 4 : Yanapak
ODS-T 4.0mmXx25cm, BEEE : 1-~TH# A )ER v
B+ MV Y4, 0.1M NaHoPOs, KEHE— A% / —
VEBE - 1.0ml/4y, IREE : 40°C, REE - gL L0 T v
3 FVAHEL00.), & : THI %, HI204-R 227
wE=%— (FhEEE 420 nm, XK E 520nm) Th
%. NA (4ng) O—7 OFES OFBREOCEHREE
1.0% (n=10), BEA%D LE»H O NA OEIRERZ
82.3+2.1% (Mean+SE, n=5) Tho7. NA X
AT £ HEHERZE nglg wet weight TFRL,
FHEIMEATE Student’s t BRE TITR D72

2. PHOERHY

YR AT & T8 & A FAY A K © flush L, %4
7o BTEDBIREIIE 2 100 & L TEREGTALBNIC % TERR
L, BHOSTRRIEDHFEANMIT I RE TITR> 7.
3. I T 5 adrenergic fiber D43
Falk-Hilliarp 52 0#GHRRLSEMEICIESE,
WL7IEZE2 7 by - FIA47 A4 2 TEEHREL, B
R T —40°C, 4 HRBURRCR L 7o, FokRt, AR
YR %£#80°C, 1M AAFHN LT AT E KEREEE,
RS 74 AL, I /e b—AT3p TP LK. B
RXT T e, EYEIEBSE T adrenergic fiber @ JRTE
REERL, SERE L. EREHEEA Y R EH
HNPEMSE BHS-RFK-AL 2{FF L7

1. RRIEFODFa—LTIvDsav b s3I0
1 (% noradrenaline 4ng 5 X U adrenaline 2ng %
BUBHRE 2 R s n~ b 7T TICEAL, B
JGEEEF T noradrenaline » adrenaline # JflE L 72D
ym< 5 L Tdhb. Noradrenaline (313.24%, adre-
naline {317. 15 TR ERE T S hic. RERIVER O S
FA—NTIyDIre I ARRLIRLIZE ST
E— 7 OFEHIEEIE18.255TH v, EHEELD noradre-
naline @ retention time &—¥L7-DT, E—27iX

noradrenaline * [FESi7z.
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£ 1 WBHPoORLEINFICET 2 NA o%fk
s BL Al 1 e VAl fg K
78 2. 1 R I n NA NA NA
ng/g wet wt. ng/g wet wt. ng/g wet wt.
JEAE I 10 1065.8+44.1 1661.9+ 42.7* 698.7+55.8
10 T 911.9£52.9 1496.8+102.4 967.2+587.6
12 7 899.2+50.7 949.2+ 64.9* 429.2+£25.0
24 6 959.6-+75.2 1518.5+118.9 ° 619.8+56.0
72 6 932.5+80.3 1462.8+119.2 551.8+52.1
96 6 945.8+56.4 1621.6+116.8 670.5+69.1
Mean +SE *P <0.01
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R — SpovEas manyl ) Qng" an R
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0 - $ = -
i o T
o I be
d 3 :
1 = 3
[ = T -
—— - :D - -
JE— e — ¥ = -
== N Ty B RN s R
: .
: S— 3= il = 3 o
— e o e e e & e e £ e
e e e e e A A ———
0 16 ° 32 48
Time (min.)

M1 REPEHROIFa2—ALTIvDra~w
A

0. JPEHgFiIcsT s NA ok

1. GEBEITOIIEIcHIT 5 NA ok (#£1)

SEREIBERS,  BEATBEHR IS X OIS oEAIR e ik T
i, WThoRHIicEw TS NA s, imhr
W2, RERINONEICS <, WAL L ATt X O
KL oo NA BICITEEZ (P<0.01) @D L
7o VTRLBEES, wmAiWEE, RHo AL 2R
HBoRENA, NA BEEIHERIC TR L <% B
L, ZEREWR L, 1280 B TR LIKTF L7z, LA, NA
BT 300 HlinL, ZREI6HH B TIRER O L

VIZHEIR LTz, RRBI2FR B om Az s13 5 NA

B3R Ic R T43.9%FE (P<0.01) ALz
25, AEAIER NA ERETHEAZFTOLT, AED
EALilaesyRe el

2. IIBEIT oIS NA ICRIETEORE (£2)

E 25pg ¥72132500g #5459, 12 L 248 B o3EA7:
W, WAWERA 5 ONCIEARIIZ I IS NA B3 RE
AT, WFhbEEORbE RE 20272, E 25¢g
B EHBT2HM B IC R WTE, SEBEE NA foH2i%t
BRI HERTHEP<0.01) DB{bZ R L, Foint
35.5% TV, ITHEEo NA &1 ii"*hﬂfﬁfﬁmw
Bz, E 250pg #%H4720 M B2 881 5 3E 067 & T hik
B NA EoZbidsatBEICHERTERZFENTI.0%, 41.4
% EFREIC (P<0.01) #AML 23, RIS NA Bicix
BREOEZRD bhinol.

3. GIBEPOINEO NA ICKIET reserpine DY
#(k3)

Reserpine WLEFEICI T B IMEKEMO NA L
i, 22ng PUIT &, MBIGEWIREZTELLET L.
Reserpine 0.3mg %72(30.6mg WLEE T, hCG #&5
%24 L 725 H OIEALEEE, AL X O IC s
7% NA E3BEOK1/100T, EHICHD (P<
0.001) L7-.

. BREIRO 5377k EE

1. UPBE T oINE LRI
4)

R H 2B W TIRIID KBS (82.6%) 4
KEBICHFEL, SEABEERIZ 13217.4% D UIAFED B L7z,
ZE SR 24N H O I IR S 4, 12
IZHATHE (P<0.001) (27 & T ic 8 L <
Wiz, GEIERIC51.4% LI b £ K OIIRFETEL, L
2 8.1%, BEARIHRIC $40.5% DUINE» bz, &
TR H TR WX, JI091. 2% I3 FE ok &,
JRAE TIEIEALEE D 21 128.8% DYRA ZRD HiLi-. X Rk

IR IR Z RN 3
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#£ 2 BHHTORAEIE D NA 2 KiEFT estrogen D
E SU AN PR Al [ N
R s I g & NA NA NA
ng/g wet wt. ng/g wet wt. ng/g wet wt.
12 (—) x e 5 879.2+ 51.4 974.7+ 65.3 468.7+ 24.8
12 25 ) 866.8+ 99.2 1098.7+142.5 403.0+ 51.7
12 250 B 841.9+ 98.9 1033.3£130.6 391.2+ 69.3
24 (—) R gt 5} 921.8+ 90.8 1477.2+124.1 588.9+ 64.5
24 20 53 980.4+162.7 1574.6+195.4 634.9+ 68.6
24 250 5] 938.7+ 52.6 15157 +£161.0 607.8+ 69.3
72 (=) M et 5 919.9+ 97.2% 1456.5+ 97.9* 5861+ 50:2
i 25 5 1265.3+110.6 1973.4+ 85.0* 616.1+ 69.9
2 250 6 1646.7+168.1%* 2060.2+154.6* 715.8+100.9
E : estradiol Mean+=SE *P <0.01
# 3 UIB#HFoREIPE D NA IZKIiFT reserpine 04
hCG #xE# Reserpine - & i ¢ 3 = i e LA
M mg/kg/H NA NA NA
ng/g wet wt. ng/g wet wt. ng/g wet wt.
24 (=) %R 5 994.5492.3*% 1564.9+332.9* 637.2+77.1%
24 0.6 5 18.6 2.0F 217t BtF 5.7k 1.,17%
72 (=) %R 5 1127.7+93.9* 1508.8+146.1% 541 .2 +50,3*
72 0.3 5 14.5+ 2.4* 21.8+ 3.1* 6.6+ 1.0%
Mean+SE *P <0.001
# 4 UIBBFoOREIINEBLCTFEICRT 505K E
[=] 174 il
72 J2 1 W5 ) n 7 + B SL VAl 5 1 PER VAN U 7 N
Ey # % # % % % $ %
10 7 4 0 0 0 0 0 0 7 100
12 7 46 0 0 0 0* 8 17 .4* 38 82.6%
24 6 37 0 0** 3 8.1% ** 19 51.4% 15 40.5%
72 6 34 3l 91.2%* 3 8.8 0 0 0 0
96 6 17 17 100%* 0 (e 0 0 0 0
*, %% P <0.001
24 L 2B E oW ERICE T 2 HMRECIEE (P< IR L, SRR L IS TR B AN 5

0.001) OBEZEL2 GBS bhlz. ZZREHZI6FH E oIl
BETTEICEREL, JPERICEZED ROk

2. EWRBE#HOIVELTFEICB T 50 5mMKE (&
5)

E #% 5% 12 B 0 R oA it FAE L [k T & >
7z. E 25png 7213250 Fh 1424 Hick 1T 5580

BEpRIiE, SRR AT, TR FET 2856

B b, ERLG#T2RM B ICR T 20510
RBICIZBEEA RO B, ek FREEO IIT R AL & R

Wiz By ohAavolz, ELESOINZEMEETIC
25.0~40.8%, [HKiBIC44.4~62.5%454i LT Y, I
OBEEN, AR (P<0.001) IZEALNE & I
EH LTV,

3. Reserpine {LEHDIIE L FE IR T 20005010



110 (436)

ARESEE 32 % 3 %

Ji4%¥ adrenergic neurotransmitter o JIFR%H (2 k5 2 i 1% 4

# 5 Estrogen HTHZLOKEIPEFB I CTEICHIT 5 IO 5HAKE

=] I )

TR W E n # =+ " SE AL W L Al R [ N

re e # % f 4 % # % £/ %
12 () xHEE 5 34 0 0 0 0 5 14.7 29  85.3
12 25 5 32 0 0 0 0 4 12.5 28  87.5
12 250 5 31 0 0 0 0 4 12.9 27 87.1
24 (=) % R 5 31 0 0 3 9.8 16 51.5 12 38.7
24 25 5 33 0 0 2 6.1 15 45.4 16 48.5
24 250 5 31 0 0 1 3.2 14 45.2 16 51.6

72 (—) R B 5 26 24 92.7% 2 7.3 0 0 0 0
72 25 6 27 2 7.4* 2 74 11 10.8* 12 44 .4
72 250 6 24 1 4.2* 2 8.3 6 25.04 15  62.5
E: estradiol * P <0.001

# 6 Reserpine KR THEHOKEINEB LI OCFHICH T 55005 MhikiE
=] 14 Gp

3 - 4 3 . _ . . —_— o — ” =, T = = -
HCE Rp e Reewoe 5 g T " MW EEEm W Kk

mg/kg/H =" ¥ % -3 % 4 % ¥ %
24 (—) % FaE 5 28 0 0 3 10.7* 16 57.2* 9  32.1%
24 0.6 5 18 0 0 0 0* 3 16.7F 15  83.3*

72 (=) xtma 5 21 19 90.5% 2 9.5% 0 0* 0 0*
72 0.3 5 16 3 18.8* 6 37.5% 5 31.2% » 12.5%
* P <0.001

FR 1 REINFIATAGEE, JRMERF.
KM S E o mBRRS IR IcBlgsh 2
(X 200)

FHE 2 RRIVERMUE, T,
EEAMERRNERTRBCBEShS
(x100)

K& (& 6) 83.3% DUIATETEL Tz, hCG #5#T720 [ H oxt

Reserpine 0.6mg #ALERE T, hCG #H%24F H iz
BWTE, SIoBEhiiE L GEBh, dBEICETER
(P<0.001) Iz EAIWERR X URERERICHE D, BRI X

BRI BT 2903 F51290.5% 2T 5 oic, R
reserpine 0.3mg WEFICBWTIZFEICHEET 00
EIE1318.8% LEL KT L, JREIZII8L.2% DYIAFE
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BHE 3 REIVFKIE, IFFER.
MR ARRZLL, mEARCLBEESH
% (X100)

B oI, INTEE (P<0.001) ICIEAEAIcER L.
IV. J4&12331F % adrenergic fiber D437
FEATR 00 3 RTIBEER I 35 T i Bl 20 3 D 4 EH e DS

BECE bRz (BEL). BANEETEEE RS

B IR ICHRIcEg s e (BE2). WK

ORI ARIC LE» o, W b TR0

BER g cBlig s he (BES).
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DD, EAMPEETRLE L, IR THEE, X
TR Lo, ZWR%EB XU hCG #5-JRINFHRAE
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BRI B W TR LEETHH T LEBIELTWS.
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s (437) 111
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fiber®? P LBICHMLTND
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Ppss NA BEDSIEH AREEA DIl L 72z, RO I N
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& ORE AT Tid e < KD (44.4%) & SRALBEE
(40.8%) 2L fEWL7-. SR ZESRT2MM B
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H24 [ H X 0 IR ERER IS B BIA AE 2 hh W,
T2 B TI1262.5% & EREICE R ICER L. ERL
%, RERNCINEICEDINE ) 5 BRO (S I R L
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LLBEDOHNTWS. SEOERTIE ALl OEFSEH
SERT, R EUSBOER THBILcD, JIoE
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BAOIBENEES Wic LG LT 50, RERT
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Mechanism of egg transport : Changes
in the amount of adrenergic neuro-
transmitter in the oviduct of normal
and estrogen or reserpine-treated

rabbits during egg transport

Manabu Tanigaki

Ist Department of Obstetrics and Gynecology,
Toho University, School of Medicine, Tokyo
(Director : Prof. Kazuo Momose)

In order to examine the effect of adrenergic
neurotransmitters in the oviduct on the control
of egg transport, changes in noradrenaline (NA)
levels in the oviduct during the passage of eggs
through it were studied.

Rabbits used as experimental models were
divided as follows: 1 estrous group; II pregnant
group; I estradiol (E)-administered group; IV
reserpine-administered group. The rabbits in the
pregnant group underwent laparotomy for evalua-
tion at 10, 12, 24, 72 and 96 hours after mating.
Rabbits in the E-administered group underwent
laparotomy at 12, 24 and 72 hours following 25
or 250ug/day sc of E. Rabbits in the reserpine-
administered group received 0.3 or 0.6mg/kg/
day sc of reserpine from 24 hours before hCG
administration and underwent laparotomy at
24 or 72 hours following hCG administration.

The oviducts were divided into three portions :
The ampulla and distal and proximal halves of
the isthmus.

Adrenergic fibers were demonstrated in the
oviducts by the histochemical fluorescence me-
thod of Falk and Hilliarp. Eggs were recovered
by flushing each portion of the oviduct and
uterus with physiological saline. NA at each
portion of the oviduct was measured using high
performance liquid chromatography.

NA in the distal isthmus remained at low levels
following mating, reaching a minimum 12 hours
after mating, and then exhibiting a gradual in-
crease until returning to the estrous level by 96
hours after mating. By 12 hours after mating,
most of the eggs were found in the ampulla. NA
levels in the distal isthmus were increased 72
hours after administration of 25 g of E, but NA
levels in the proximal isthmus showed no change.
By 72 hours after administration of 250 ug
of E, NA levels at both proximal and distal
isthmus was increased, but NA in the ampulla
showed no change. The distribution of the eggs
72 hours after E administration implied a delay
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in the egg transport and retention of the eggs
at the distal isthmus and ampulla. In the group
of rabbits receiving reserpine, NA levels at each
portion of the oviduct were markedly decreased.
The arrival of eggs at the uterus was delayed and
a remarkable retention of eggs at each portion
of the oviduct was noted. Histochemical fluores-
cence studies of the oviducts revealed a significant
difference between the isthmus and ampulla.
The distal isthmus had abundant fluorescent fibers

in the circular muscle layer, whereas the fluore-
scent fibers in the ampulla were noted mainly
around blood vessels. Egg transport through the
oviduct in normal animals is associated with
lowered levels of NA in the distal isthmus.
The changes in the neurotransmitter system” and
specifically noradrenergic activity at the oviduct
level represents an important factor in the control
of egg transport through the oviduct.
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Experimental Tubal Occlusion in Rabbits Provoked

by Chlamydia trachomatis
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Masayoshi NOGUCHI Shigeo HIEDA  Takeshi YAMAZAKI
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Toshiyuki AKITA  Naoki UENO  Jun’ichi KUROYANAGI
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Minoru ISHIHARA

Deartment of Obstetrics and Gynecology, Aichi Medical University

10PDFED 20§48 12>\ T, Chlamydia trachomatis (CT) 104/ml &S —r B 5 —F L% L CHEE
FENCEREL, ZoBROBMCOVWTHEENTIRLADETHE L. Bilg 28R cEROMEANRKE

L, IR IOFE, BNREIR BRERE R L.
18 i BAIE U 7l s C20URE H 2 BRAF ICBAZERS A B A,
363 % THRARERY I EEHRE L 7 JEEN O BB S X OBk 5w TH CT HRSRIH &

ICIXERT 5.
Wiz,

ORI 4~ 6 BERETEDLNBA, 18EE
95 1 PRI ERAKEE R LT

N, Thicks CT oGBEERLARETH O, W, IMEHEEQOKE L LTEHSATWBHLEY CT
12 & 2 FEBRGINEHEEDORILIZ OW TR Z ML, ETFOMRAL B0 TiET 5.

(Jap. J. Fert., 32(3), 441-446, 1987)

1=l b o el

TR D b 5 NEEDOH THIEICEEDH S b
DPRbLO L LHHENREL, 0%z BLEznbhT
W5, ZOIFEOEBREZTENBECERT 5 b0
bhHo5H, ZLBIEITBTEREOCRKREELZLDT
H5. TORIEDODKHEIFHEEHETHY, WHETHD L&
N, EHIEKRGE L ZOEEEZHETWD L nbhr
TE7. LaLAAD, 19804E/RIcAZ L, &
BF—EL, BHRRIATIA I NVERHO>WEM TdH 3
Chlamydia trachomatis (CT) 2SJPEEHZEDRLATICR L
TRERVZA P2 EDTWS Z EBREITH B
DTER!., Z0 CT ofEIE, BREEORSICED
ERENZ X Oichkoknwd Z Lofliic, CT izxfL
TRZEODZF ISHFA 27V R LRI/ vnTg
FROJUEWEOERFESBIL, £ 7= 2FBIV

BAER=v Y VRHIORR L) HEAERESO DL L
TeRERLLToRBELShTws., —HizsnwT, 1970
ERFD X Y IPENTRE DRI 5 & L CHEMEEFR
Wy Ahbh, ZRETRIRTFECORPOIINEHR
FEIEIC H30~40% DR TEREH S 2 L AATHRIC R
Dl &EBiT, ZOEY OIIERERE L LT, F4%
RBLEIIT 32 L T, ZOMOREEEOKFITITH 2
721 =T RN

LrLeds, ZhALDORRFEMELRL 2 L
Z, A7 ¥ ==Y —ickB3EmEOEER L SR
Th, BNCHBN/c X 5 IO RIEIFS0% B2 5 2
LEZREERIRILTH 2. ELTHEASR LB L,
Z DIEIRRHRITE DR 20k, B aieie i
BRIDRL, SBERTEIBRE AL L1z
2. fE0T, IVEBOEREERRL, BEEEESILS
KBz 2 Phiic, SREPHIBIEDRNZ2E& kw5 2 &



116 (442) Chlamydia trachomatis iZ & 2 JR& B SRR IC B+ 2 LRMKRH A RIELE 32 % 3 &2

Fimbriae Fallogian tube___ Uterine homn 0o,
Ovary

Balloon
Catheter

2l Chlamydia
Trachomatis (104/a1)

il

R—vhs—FTheETFTERNCEBLAE®E
LT/ 73V 7 ERAMERRTENICHEAER
T5.

1 %85k

2k Y, ZOREBERZMIEICIEL, PLTLELD
BIBEEORE & RIRICH < = L 2aAHRAVE, IPEER
RO BRFE 2R LS B b0 Ll shs. 22
THEE® 51F, HES. T. D. oKL LT, &6i28
FHEOFK L LTLEREATERL CT ORQEET
WEFRRIZEVERL, ZhzBukaEsesd, gR
M BIENI. CT 2L TRIZTAIERB IV
ZHICHE D BB OSSEEIC > WTERIZHRE L7228, 4E
X, PERX VFEEICBWTREEE wbh Tz CTR
Yure L0 FRAVEAT 2 JYSIE o0 FEHE NI VIR 1R
TH5Z RS, RILEZDT, ZZitBETS

ERAE

FREAH AR MER TR T, RIFLE, RE 3 kg Btk L0
FHW, L2 Z—ABXOr 25— VEET CHEL,
K1k B FERIZ AV—vITF—F L E B
&, ThZhzofmBiEz g TE/AML, EHEE
30 FA e R T2EICHRALTHLL. #HLKE CT
R BRI E L Y 4 & v PR Sy EERR

G/UR/488 % i 7z, = OAEPRAM KIS 2 ml (104/
ml) {5420 hF—F NV EBBLUTFERNICEALL.

£ B K&

Chlamydia trachomatis iz, M1DX iz, W
AFENICERZRRAB LAV — o I 7 —F N~EEE
ALK, e LIZI0PORBEOEHIREICEL T
FEAR 2 HEE RS LT %%Zli&%i!bfgﬂot 10
POBMEIT RIZE L 0 X 5125 2 BBICEVOREEZ L
TeRE U THD TE RO JEKE 7 bbt Zhid 4 @RI
BT HITERKICIIRD bh, FHOVRE LR
FUPSEALIr —RLEDYD RVWERZE O H
7o LALG6HEDBIZARB L, WFRLBEAKIIZLEAL
BEELR L Ao TWE.

2 F%IC 4 FITERD LA EER RS (X 4 %I 7
BN R ATERS, FRLBRHNT 2 2 L Rl L.
TRLOTEHETWTRLTE LB offEsF T, 6L

# 1 Chlamydia Trachomatis & A

He i 5 B IE T L

28| 4 |6 I8 %|1838 %361
JiE Vi 10 6 0 0 0
g & Mo A 4 7 7 i 7
mow B & 10 6 0 0 0
poF P % 0 0 0 2 2
ooE B oK E 0 0 0 1 1
DR E R % 0 0 0 0 0
2 JE P9 R 10 10 10 10 10

# 2 Chlamysiazyme level on weeks after
inoculation with C. Trachomatis

Chlamydiazyme
WEEK PART (Nef Ags™)
2 VAGINA 2.000
UTERUS 2.000
URETHRA 2.000
3 ASCITES 2.000
UTERUS 2.000
4 VAGINA 1.360
TUBE 2.000
ASCITES 2.000
4 VAGINA 0.932
TUBE 2.000
ASCITES 2.000
6 VAGINA 2.000
UTERUS 2.000
ASCITES 2.000
6 TUBE 2.000
URINE 1.643
ASCITES 2.000
10 ASCITES 2.000
VAGINA 1.320
138 ASCITES 2.000
VAGINA 0.942
24 ASCITES 2.000
VAGINA 0.842
36 ASCITES 2.000
BLADDER 2.000
TUBE 2.000
F : Fimbliae * Net Ausge=H KW HEE— ik =
U : Uterus vbhor = O IGEE
V : Vagina (0.100 <Net A2 <2.000)
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FHE 1 EHE2HE &@#E@%%mWMmW%@L
WMIcALND., EFEIRERCESL,
LZEOEKRPFEEL T 5.

VBV

BHE 2 B 4#E%OTEAKOMBERE R,
ROBZEPEHTRVCRIERL o0 5.

BITITRFICHERE 2R D O L o728, Z O AR X
Uz OHETRIVERAUOFTEAR; L RETH O, TH
W EOHEIZIFERND b OFEAC AT EOREH
EREWER S Ho7. IIERER 4 BR TREET S
bOLHOMR, 6THUBIRELHEEL TV JIEH
FEREIOPD2081F D 5 5 2T, wWiFh b FfloEE 250
BETho. ZORD 1HORHED T/HNENL.0X0.5
cm DOUIERKIEZ 18BERICED ), 36EFBEDL 2D
RESFEDT, ERHRIPERAKBEOREL A LN
otz

FEED SALFNCHRE Lz, KIBEYERL -3
12 B T IR R PR X 2 3618 RS LT b IR L
mipote. RiT, SEIOERIZ B WT EEFHERCEE
WOEPFTE VB A Y v 7 X DL = Rikizon
T, CT o#iJiix Chlamydiazyme EiC L VHREL, F*
20X BFRE B, ZhoiMTh bHFREELE L

TRELEWMEZTTLOT, HET S RYKI 6
PAHBCBWT LIRS, 20z LrbFENICER
&hic CT BUFEERET, EEMIESHIcBhEL, 18

BFA - RE LR - BKE - EF - BER - R
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HH 3 Chlamydia trachomatis # %% o JI4& P

DEEBEIR (X500), 2#E#% (F) &
BIEEE T30 4% (E) 3, BEM
BOEFTICEERHEDATV 3.

KELEDFRE L 725125, HRMEEOREL LY,
RWREO 5 bIZIZIIE O@BEEL A€ L5 Z L3
HBZLELHH L. SLICHEOBRHEL b WA
BRIz ADTz CT BELIFELEED, 6 rHEREL
TOEET B LWL Mo, £, ZOLED
JEIER & D BB S Wik D McCoy cell iz k 2 4yHjER:
BIZIoTOHARERRETE L b, CT Ok
MICB T 2 BEMIFESSIECE . 28, av hrn—py
LLT, 4PIOFRRICEAL TRk F it TABEAEK L
HEALLr—2TiE, RICHEBCHRELRELRES, £
BEENICEfLRA LR P

FHE1Z CT #f# 2 @0 b0T, JIFOIREL
I FEBEBICTRWFETR D 2 5 MR IC S B O IE A NTE
ELIr—2Ths. BE213 4 BRBOFENEOM
TR THY, Vo BRoBERER T, BMOSEEN
HoND.
FH3RIDLEDIVEOEEBHFTATHY, NiE
DHWHRDOEACITEH TII ARV, BBz 2k
BHRLRTNS

£ =

1. CT BnsriF

SEbhb i #s L -ERFod T, CT w1
SHCSLREE iz, EIA T3 % Chlamydiazyme #:iz X
HHFEBRHORREEF 20 L 51, CT %36z &
WLTOEENPOEWMEPRIBS Rz Lk, Zof
F36IA S O IEENIERIEIR A D McCoy cell I2 X % 43R
FE2{TRV, CT oFHAEORHEATFETH2. UL
XY, zoXihnkEcEEshk CT 3, REOE
JERNICEA BB bR ERE Lboo, 6 AL EL AR
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THZEPHHA L. SRbAbii, 2ml (104ml) &
HBMERO DR WERREBRE LI L2 b 6T,
YLD RRSL % BTz hS, 108/ml REOEEF 5+ 58
ATE X VEVRIEORSI SR VES L Bbhs. b
b n310Yml OWEE TR 2B i, SRR
2k Y CT #ED50IC, HiMICZ 0RIEDST
WEDIZBER V. 51%13105/ml L EoBRICOWT
LRELIEWEEZTWS.

2. JEYYRSL L EOTH

CT s hiR®RIZ, SR EIEEMICELZE
DY, —EERREERD L 2EMUANICEE + 5. %
7o, CT #ftt 6 »AUAOECTIZ 1L 72 <, KIBE
BRICIAERT, LELTEZ 2B RELELL
v, 6 »ABICHEEE2FARHTESR, hbo
5502 % RS LT 5 HRITESD 1T AL
fo. LhL7gh s, TERREEB0R ORBEOEMEHIM L v
26l b5 BRLASGHICED, £ThZ8PD I bLOL
BRI (RE30g fit:) ThHYH, 755 LTI
BL7eny, ZoREL CT KL oREBFRICONT
BRESLIZHELOVRHETR2TVWS LA THS.
3. PMETRIER X ONEAO B

DR R X 0 BEE L 7oA L 42 TRk IRE O 28k At
bl BOFRPIMUIC LFEH L2 Y, 22
fEoOHEREAET L ETERT L2, 4BBICTREITHK
HL, 6EBICTITERICHEL, EALAREHELTS. »
FTHLIERNL O 0L LB D i3k ho7 23, CT
DEMsShNEEORFEICE X, 2ok 2%bix
PFET L EDBMERSNIEDITTHS.

4. JEPRNER L oS

JEE & T8 & O RO, Bl RET 5. Ll
Bh, ThoPEEMOBELRZ X R Lidkl,
6 ABICBWTLEREOHNZ RI2b DL bo7-.

5. FEANEOZEL

MEZEE 210RT & 5 ICHBWIENELE A LR,
CT ¥k Y CT M rEARICHEFZE b b
LT LRRERTEL. ZoBRECEIIIERRE ]
FERITETIREELRVOD, 62 ABRICITERE I
A L.

6. INEFOBGENE
10FIDFRRD20IME D 5 5, HF Iz 2 2 Jpg o 2
ICEHENED b, ZOND 1 IN3ks —HoIpg
THHRDSRSL L 72, 2O X D ICHEIENIC 27 » O 2B
»Y, CT ZOLOREEFETLZZERHHALTVWS
b BT, R 6 2 ARRE W TILA Sz iE
FHEIMSL LW Y IcBbhiz. S% LRz T
yasia

Chlamydia trachomatis iz & % JU& B sERL L IC B 5 EBRIVIR G B RIEL:E 32 % 3 &

7. JVEREEOZEL

JIEANED CT #ffic X a2Mki3, BHE3IRT X
e, ERBEFIR TR D L» b FEIZET 2R, =
OBREOERFETEHE D ICIPEHESEZ - LT, B
MR AREED A & 7o 5 BAREARARILIC 1372 D 22w, L
LADE, AN b~/ X 912368 L CT OfFEEMN
BTE T LOELIE, TFEPNIEOZENEL D T
BRTHOILLTH, PLT2TREPEEE
H, Tl 2 IPEORBEEHERS A THTDH, BEE
DRI X B FEIMEROFIES, JREAHAEE DR,
HE v BamiEHREHZ LELTLIVEEDRS.
8. KIFEBHEIC X 2IpE R L DER
EEOVPHE L KGHEEREIC X 20RO FiE L
DEFWBOTHETHS. £, KNEEEREIC L 248
A, IENBEICEDICHRWREZ AT, I Ez
BimiEE LY. EEBENTRORESEZ », HERR
BELESCPICRELIHETBEL LR+ 5. Ll
T, FREWMIEE S 5. —F, CT HETRRETR
PIARD TRERICE bR, EFROPT R KRG @R
I2EEL VL EENCEROEABEELEZR, £
W LinwE £ 4B ELFRELET 5. £ kBE
BEffic & 0 RSO LIe R, FiEMEES %0
BROIRY, SHREGEAL, BEEHICIVEEHOT
b1l ~20HBOIEEFEST L0038 % v o iKL,
CT TR EFAPFETHICES Z Lidkvy. L
MURH S, CT KR L LT RIIEEAN CATE LT
TWa. 2oy, b LERARKE CIVER1REIET S
LLThH, IMEREoTIERANICE 7 CT k%
ZEICIEY, TOMEKFO CT AHCIERRAL VP
BRNICHH L, ZofE, IERIcElkez b5, R
WESCKHE L 25D Tldnh L BbhBIcES. %
TEBRICERRBlIC RN T, FHEY LA E L, b gk
WT CT 2k ) RAT 2 AMEEE kT BRIEELD
RS, EHMEEAICEFE L CT Bhibhox
DO TEBICHIEL, ZoRE, WAl ERNSESY
FlERo L, chonERZLBLTHHE T
5T ENRME .

9. BEEOMRE

CT GRICZRBET 275, ZAETIEE b OREIERLL
SPHFLEICHREE LR v e Sh T, %, BRI
WHFLBIC R EBR 2 AT, BRI A b v
LEINTE. L L2 b19804F Wang? o#ifkic
ThiE, FROIFERNMS CT ML, IgArE
BRSNS E/ L7500 THY, EHFLoRHD
THICE LD THol. 0%, CT ok 2EERY
JFEREHE STV, SEESE O, LT
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BIRYYEDORRSLITEWE T, I RO & B E L
T, FENRECLZIEROBSIE R L. E Ok
B, TRETIRBRA LD ICIFERITBSLL, Fhicsk
o MERENZE L, CT OEMAEREZHERTE L, BiEw
i, EIBMATARIYEZ D EEORNEIES 20, KR
DERNICEESA CT FFIRICEVIMERL LI

S BB E TR S TVWE LI ATHS. &
@ﬁ&@ﬁ%ﬁthi RROBIIMD TEL, JEn
7o, ZhEHTvI2iE10ml P EOSH RS VB
&éhé_&&k#w),ﬁﬁﬁkﬁﬁ¢f&a

EbY Iz

EiK E CT okHisERIrshibgbicdsh, £
HERIZBNWT L IREICZ ORI BRI RILIC 2> T
W5, PREEAZERE D 50% PA_EASHE R TR <,
ZD CT X3 vwbhad ki8R TiE, =
NI XD INERBIECHEIIZFH L bk hid 2 b
T, GEbhbIOWIEL Z0k ) BRI AT
LDTHD. HICHELIFERL ) oL LADYE
ThbhbhoRiHIRBIEFTIIH 22, WTFho
JEIENIZE W T S RO ZEIES O &+ 5 REFTR
BB 22 L, FERICER S CT 28 kfFikic
DIEA~BITL, SLIEHOMICEERICOERED L
Hklc o7, —F5, BRI ARERICB VT
WREBFIEBIC BT 2 RERORN1 S, =0 CT 0
BRPECHERPELSD LEZ BN TERD, 1Y Iy
@%?ﬁ%%ﬁﬁﬁbf%,ﬁ%ﬁﬁ@@bfib«
37g D EERRYLD SIEIEPICIR L, BRI L e
DTHLHID TS ARRERERLTL 25— 2534
RN EHEE Y OEEERFID S ORI TH L
ROTETWS. ZOXHIRBEND, 5B —E,
CT DORRYLE T MIT X 2 I EATE O JR R DER DK
EhBEWEFE LIRS LEDNS.

w B

1) IPEMAEEOCRREZES ~L CT &Fike+
EWK&EL,£%M’@%%¥wo%&éﬁﬂbt

2) CT BEf2BER®ICTT TREROBEKRORAL &

L,W%,%E,%M%EM%%#E&%ﬁﬂ&%h
7

3)  PLEOZHLITEM 6 BRICIIHA LA, 106)F
7N RERR, FRCTE L L RE AR 2R b
i

4) HEFRA 183 H 12 200pE Hh 2 JRFICBHZEDSB Y b

- PRETE D 1 FITHRD TS WIS B KIE S ZE0 B
nt.

Q- FE - Ll - FKE - BB - mEHED - BR

(445) 119

5) BER%36EIEME LR ROEENEERE) 2
Flic CT HIRHTRBIEICREY bhviz.

6) THLORENLOSHERICEY CT oFHA
HEMRTE oz L bEEEsh CT (3, B
Lo, RAIEBNICEET S Z LR sz

X #k

1) Mardh, P-A., Moller, B. R., Ingerselv, H.
J., Mussler, E., Westrom, L. and Wolner-Han-
ssen, P.: Endometritis caused by chlamydia
trachomatis. Br. J. Vener. Dis., 57 : 191,
1981.

2) Richard, L. S.: Chlamydial salpingitis and
infereility. Fereil. Steril., 38 : 530, 1982.

3) Jones, R. B., Ardery, B. R., Hui, S. L. and

Cleary, R. E.: Correlation between serum
antichlamydial antibodies and tubal factor as
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4) FOEBR : E~A ey -V —JEH o R
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BIEXE, AR F:REREABET IV IC X
S IR ERIKIE o fERY, BARAERE, 30: 83, 1985.

6) OB R, MEEHE, KE®KT, WF g mkE

% : Chlamydia trachomatis iz X % 32Briy Ipsg
Rowmit, BARMEFE. 31: 123, 1986.

7) Patton, D. L., Halbert, S. A. and Wang, S.
P.: Experimental salpingitis in rabbits pro-
voked by chlamydia trachomatis. Fertil. Ster-
il., 37 : 691, 1982.

8) HHER, KHEMIT, W & FHEE &%
ARIEF, HJE ZE : Chlamydiazyme #ic k5
ERmABFIKIcH T 5 BFRERLE PL L L
Chlamydia trachomatis FEYLE DR, G o
5, 38 : 459, 1986.

Experimental tubal occulusion in rabbits

provoked by chlamydia trachomatis

Masayoshi Noguchi, Shigeo Hieda, Takeshi
Yamazaki, Toshiyuki Akita, Naoki Ueno,
Jun’ichi Kuroyanagi and Minoru Ishihara

Department of Obstetrics and Gynecology,
Aichi Medical University

To search the cause of fallopian tubal sterility,
the CT contained solution was inoculated into
the uteus through balloon catheter. Then forma-
tion of experimentally infected models was stu-
died in 20 fallopian tubes of 10 rabbits, and ob-
served inoculation the intra-abdominal findings
affer 10*/ml. 2 weeks after the inoculation, a
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large quantity of ascites were already produced
and severe redness and swelling were observed in
fallopian tubes and the surface of uterus and uri-
nary bladder.
4-6 week later, but ascites disappears 18 weeks
later.

Although there were the above changes, yet 18
out of 20 fallopian tubes had facilitation till

The same condition was also seen

Chlamydia trachomatis i X % SR BASERE AR I B 5 EBR MR H RIT Lk

23 % 3
36 weeks later. Antigenicity of Chlamydiazme
was confirmed by ascites 2 weeks later, liquor in
fallopian tubes, the surface of bladder and the
material taken from abdominal cavity.

The same condition was also seem 36 weeks
later, so that the infection by CT inoculation
was proved to be occurred.

(A« BEFN624F 2 H 10 B AR5 BIHBHE)
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TEARTEROS L LTREINIC IR A X -2 R L BT SE5. bhbiud JREYADIOPIEI 350
T, TARAF—REEERENS L PR RSEEL, T o E7-.

D ABGREEN ) ORSERE, BASRE, HAThH19.6+0.39, 9.43+0.21% (M=SE) Th-oi

2) Glucose % XU glucose 6-phosphate DEHEIF, 4UbH] THFEHI O 2z Z 3. 10fEic 8 L 7-.

3) Hexokinase, malate dehydrogenase, lactate dehydrogenase OEEFIEML, WS L, Swi

P THEIC ER L7z

4) FPHET ¥~ FD glucose 6-phosphate dehydrogenase FEf:it, HIEH W TR 2 <, BEIP

DHEFED LR EZR LI

5 TRIMRF Y FuFRT e FBEEICE ) AT L E KBS L A0 A T L
BEXD, BRYTFEABASREREICHE L TR AX—RENERL L, IR0 EEENE L &

N5z EWFRENT.

(Jap. J. Fert. Ster., 32(3), 447-452, 1987)

%

FEABEOERBEEINEROE L 232 L Th
5. GRS 7 ) 2 — 7 VBRSBTS -
Bl <A bmoh, EINCHT S TR X —EE D
DOELEEZBRILY. Zhb FENEO T EY
HZLE ARERIHEL TR Y, BRI A
ZLLT, ARADW REZRIZRL ZLDOTE RN
HRERILL TV ELY, NS, IR 5
A FOERIBEL LT, hAEAEARREEHT R
HOETLTLHDY, BITEKE, 42 X5 K
AR OFEHIREDY, WABERSEICR T2 R LN
TEDBARD EDBEN 6, TEAE O B+ 2 Bk
PREESTETWS, bhvbiit, NEAMNZ2E2 27 r
A FEROIEREL LT, A= x ¥ —RETEEON

]

BB Ziewn, A7 uA FERICX ) FHEYAE CRE
BICHIEL TR A X —RBOEREP B2 L %
S LTz,

A ~

1. FEARRE

RKBEBER AR R L CEH R+ REERAR 2
BLEEFABRASEZAT 2 20 505 45 5% To&H:
484,72 5 UNZ norethisterone 1mg L mestranol 0.05
mg OHH] (/75 Do ) & 1 H 1§E10H [
BELIELD5AE%HE L.

TEABRENL, ABMEBZHORY Y bEaLy b
RV, FEEBL VB2, REFSAF oO—E
btk <) VEEL, HE fefa s 770, MEHEA L
L7c. WIEAf213 Noyes 5V 3 L UMER 5 DSFHIC
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EL TRzl Thbb, HMEHARER R oKX &
&, BRREoE S, TFihoF4£E, stromal edema DR
&, stromal cell D KE &S F#TEICHEL, Rid/hin
UHEICHEA <, stromal cell (Z/NTa 27 Ml
DEVEFEOH L Ls. RirhR, FRBEES 2T
2, SERE R 5417, stromal edema % /L% 1 o % HigE
L U7z, BiciTah #2388, stromal edema (FH1
%73, stromal cell 2MEEENEK % 7R3 1 O & WHHI% L
E L7z, BEIRMANIEE, 2RI EERI% B 1T v
M, —Eolg ER 12 subnuclear vacuole # R34 o &
EFE LTz, SWHEIFHIT subnuclear vacuole Z 3% %
Lok L, 4wtz subnuclear vacuole ##H T,
SUMGEW, LROBERERVWEOL L, EEOE
HfRf% & 385, stromal cell @ decidua-like change %
Rob0e pWHHH L Liz.

Al RBRENI —80°C I TRIFEL 2. ERRICKE
SOTHREIORER* TR L, HEHEE, ZoBER
OWPEE T2/, O ETHEROK 2 FROEHA
RIKEMZ, F7 e BRESFAF -2, T
Far— PaRBEERL. RBOEARRIE Lowryik®
k> THEL 2.

2. EBEFHEIEMENE

T AX—Ho LTHER 4AHORE, Thb D
hexokinase (EC 2. 7. 1. 1), glucose-6-P dehydroge-
nase (G6PD: EC 1. 1. 1. 49), lactate dehydroge-
nase (LDH; EC 1. 1. 1. 27), malate dehydroge-
nase (MDH; EC 1. 1. 1. 37) OiEM:Z&EHERE
ICXVERLD.

FOSiE DFEL %, hexokinase ¥4, 100mM Tris-
HCI buffer pH 8.0{25mM MgCls, 0.5% (v/v) Triton
X-100, 5mM glucose, 6mM ATP, 0.6mM NADP*,
G6PD 0.9z2g/ml %0 %2 7z. G6PD ®#4, 100mM
Tris-HCI buffer pH 7.5/210mM MgCl: 1mM glucose-
6-P, 0.1mM NADP* #fnz7z. LDH Ti{&, 100mM
Tris-HC1 buffer pH 7.5(2 2mM pyruvate 0.3mM
NADH # Mz 7-. MDH T!%, 100mM Tris-HCI buf-
fer pH 8.5/20.5mM oxaloacetic acid, 0.3mM NADH
Nz iz. % buffer 12iF, 0.05% (w/v) @ bovine
serum albumin # 1z 7z.

FERICHAWIZEEIRIZ 1ml T, #HHT5FES X
— FaEHZ102] LT (50ug HEELLT) & L. wWih
OIS, #iEESE L LT NADPY £7-13 NADH %
2T v, BRMLETRISICHE 2 9 NADH % 72 ik
NADPH Rz #iHEHAVWTREL. 2Z 04
—FiZiE, »61LoEETER (1Imol=0.622) L
7= NADH, NADPH #{Ef L 7-.

TEABEE 2 X — BB LIFER~0 FEE

HAME4 32 % 3 %
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=
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he proliferative secretory

ENDOMETRIAL DATING

K 1 FEWNEO hexokinase &M

3. PERERE DL

Glucose, glucose 6-P 0 NIEARZRNE EOBIEIZEL
WHicko. $4bb, 100mM Tris-HCI buffer pH
8.0i2 1 mM MgCls, 0.3mM ATP, 0.03mM NADP*
EMz%. ZORIEHE I ml ke 32— Fkt5ul &
Mz, &6 G6PD #0.2ug/ml iz 5. Zhicky

glucose 6-P+NADP*—6-P gluconate+ NADPH &
SGDHER, BICVEL S, ZORIEDKRTE, Sbic
hexokinase # 1 pg/ml ZJNx, #NHINZ JE L.
B glucose 6-P 2k 5 b DT, %EIL glu-
cose I£X 3. MHFZMMIC NADPH =% % — Kk
DER L.

ERRICH W HiEESE NADY, NADPY, NADH, NAD-
PH, ¥ X ' hexokinase, G6PD (z =V » & —%k
(Mannheim, West Germany) O3 D Th 5. D
DRIFTT R THERE AV ie. £, FEHOREICE
student’s t-test & v 7z, JEEIZFY +EH#ERE TK
Bl ®p*e™ML, zhth, HEFEHRTHOMEICT
+ 5k P<0.05, P<0.01% 7% L7-.

K

1. b MFENBERE
EFBMEZET 24840 IR L-EE, 194758
MK CHIE L Shic. 200 b, Fiiliz 44,
84, B T4 Tholk. PHIMHIL SN b DI 64T
bole. HWHNI234%4, 9 LHIHI8 4, THIS 4, %M
T4 ThHol. ThONFEREORERIC L ® 3HEE
BOEA1319.6£0.39% TH H, EHEZEIFI.43+0.20
% Tdhol. HEEROIBIUNEETHo. &M
KR RERY ) 0OBEAGERY A5 &, BRI
8.79+0.63% LIAXTH b, BEIIHNC 10.421.0 % &
FEThOk, FEAYEICEROEIR DRI, =
FuA FAREETIRI. 17+0.62TH o
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2. EEERTEME

1) Hexokinase {&ME (X 1)

PRERIRGE] D hexokinase (&E{4:138.65+1.33 nmol/
mg of protein/min Th-o7z. H#i, %Iz, zhFh
9.68+1.03, 11.5+1.54Tdh v, MMM TG
ER B oo, PRI, SWHIEE T OB kA
ode. L LoyWirhici, 14.8+1.26 & $FEMIAT
oz LTER (P<0.05) oFEMEEFEZTRLE
E LI HWHIHHITIE, 18.421.06 L HFEMRT 0 2.1
fEoREEERLE (P<0.01). 27e4 FATHETY
18.0£3.37L FEETH DIz,

2) Glucose 6-P dehydrogenase &4

W H# o G6PD {EE(Z4.80£1.06 nmol/mg of
protein/min T, H{fi, HHI L HROELR OO,
LAL, BESR#ITI39.1720.61% FH%R L. Z0E
%, RI3HICHILTAHE (P<0.01) O&EMHETHS.

SWHITTIE, A, L B, T h £ h6.00+
0.93, 6.31+0.93, 670+083ﬁ%9, v FEIRE
DOEIZHELTEE (P<0.01) IEETHo-. HH

L WOz iﬁﬁ% FEH Lok, AFna
A FAREETIZ5.90+1.73L, HAEH], 43l &Rl L~
IVTHDI.

3) Lactate dehydrogenase {%{%:

HGEHET# o LDH {&M£(3311+50 nmol/mg of pro-
tein/min T, H#1332+41, %HI359+37L HE DL
Wieholz. L LHEIFHITIE Tk, 524+22 & BT
CHBELTHEE P<0.01) o EFREZRLE. SWHT
R, i, %R, #1Fh538+63, 600+83,
654+68T, PEIIHIL FL AT, HEHL Y BEICE
xR Lic. 25 nA FAREHIS58+1236TH 7.

4) Malate dehydrogenase &4

PR HRT O 512245+ 33 nmol/mg of protein/min
<, PHE (263+£22), %HI (318+61) DELAEDE
DA ho7-. BEIIHITi13443+48 L, HETEE HiHA,
RHlc R L TEE (P<0.05) o LHERLE. S
BTix, wi P, #B#I, FhEh407£30, 36722,
437+77T, PESRH L [F] v L T SRERIRTIC i LT
HEICEBEZ T LE. A7 v A FATRETIZ629£338L
BETHOI.

3. FRREDE

1) Glucose &

Glucose MHATEEY Y O NS R, HEHEHHT
#6.05=1.25nmol/mg of protein, Ji, #iix, =
NZEh8.36+1.06, 9.50+1.81L KRB MMz, Bk
ORI TI1316.5+3.36 T v, HEFEHIAIH, PHICHBL
THEOWMAED bhviz. SR TIE9.35+2.54

e TR - B - e - KB

(449) 123

nmol of NADPH released/mg of protein/min

T
uvul‘llmn E M L
secretory
ENDOMETRIAL DATING

2 FEAKED glucose 6-P dehydrogenase i
e

E M L

prolifarative

SR, BEICIEE ED LR, Th
27 n A RAFEE

RHDIE,
Fh16.3+33, 27.9+2.8Tho7-.
T424.5+3. 5L HVWERE T LI

2) Glucose 6-P &

Glucose 6-P OfifaE T, HEHEHIRHIHICL.30+0.61
nmol/mg of protein T ¥, BEFEHIHFH] (0.68+0.19),
% (1.50+0.81), HEIPH (1.13+0.24) FTHE®D
PTlhx D Rpo. LaL, Sy (4.64+
0.81), #i (7.19+2.50), #%H (14.8+2.7) LHifH
DETITE L TEEE R L. A7 A FARHETDL
9.95+0.35 L HiETH o7

E

AWz LD, FEABTIRIMER T e, FiI2ksR
SWBRBEOBTISHEL T2 A X —RELEBLL, &
CHEHoH - BRICITERET 22 L] 6 9 & A
Y, ZhiICX VIEIIEROBRENEZ b5 X Hichkd
LHEE S LB ICWe o7, B LIS L -2k
T, By b oD 1 1% hexokinase {EMET, HIFEH]
W HSMEIRIH = TELE RS RV, P 7w X RF
v AENEE B ST Hic3EEIC R LE (F1).
itz G6PD VEMEIZBEFEHI S oOmEM CHREOEE
BHRVD, TR bw AW TiET PRI
FRLHLTEFEOEE ER2#Y (K2)., Zo2f
OFREE Il D I BERTEE O BTN, ThZEh e
Fr5wuy, TAMaTFURb5—EDLVIVEMBZS

LIZHIELTWARIEEMED DB, Thbb, ez
7w 12X Y hexokinase 2MFRAJICERLE N, HRE
D =32 L2 —REPERILL, =2 brs ity
G6PD &2 ER-U, HEFEY v » b &2 2 HilafEE
D> TS LR TE 5. LDH, MDH 33
IR & O ICHEIILI R TR E A R D, T 2 &
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5001

300

LDH([J)AND MDH ()

nmol of NAD released/mg of protein/min

E_ ML

proliferative

ovulation
: . M L
secretory

ENDOMETRIAL DATING

3 FEMNE®D lactate dehydrogenase ¥ X O
malate dehydrogenase % %

L. ZNEF2fOKNLVE L OEEERORERETHLZ L
PHEHIE 5. Glucose DFHEEE B ITHEIII T LA+ 5
0, SYHIRTN TR U, IR OGRS L v D Bk
BREWERT. Zhiddre MO 1 >ORBLEL
b s, Glucose 6-P 34w HIic#EML, Fe¥zxFn
CORAITICH S LR EN S, WEHE T glucose
IZx+ % glucose 6-P £i310~20% Th v, NETLHE
FEM TR OfBENTHS. LrL, W0 glucose
6-P AW T DLE50%IcECHEINEEs. Chiddk
BEB X UBHREEEMC X 5 =2 L ¥ —REtoER L
PRBLIZbDEEZ LS.

FENBRRATrA FRLELOERNBRELLT, &
NVEAMEROREBRERFT5EF 1+ & L T, DNA,
RNA UV RATORFPELTWELY, BEAKRD S
WITBREDOEE L I WL e 5. =X — R
BEE L Tid, Baquer LAAEBMES v Miczx b VA
=178 EHEL, FEOBFEEEZMEL, hexoki-
nase, G6PD {EMEAFFRA ISR+ % 2 & 2 |G L
7219 ZHIIRERMEAARIC L VEERELFBI s h 57
DEZZONDH, —HEERICHLTTTR be 7o
TeAT )y 7Rz b HB. FrFaFe
SO WT U RINBREAZFHET 5 2 Ladits
T3, b MABIZBWTD, SEOREE?S, H
RFEM O R v o HWITHIE L TRENZ = 7L —
WHoNE =L BBHEABZ L, SEERAT A Rick
DT W HILE L FRoORSE SR b 2 L
Y, 2Fua RPREO =302 —EE EEHEL
TWBIZ EWmRMmEhs. LarL, hexokinase {EMER
glucose ZEEVPHWEIRINCBRICET sz L, 7
v RFu AMEOBE L ZLLFTLL—H LAY, Zh
BAER S e X270 itk ) —EDH ML >TSS
{COBEE I TR LBRTE W,

TEANET L X — (BB O T I03E K ~ 0 3%

AREasE 32 %3 %

w
o

ovulation
& *H

~N
o

=

glucose6-P(Q) nmol GBP/mg of protein

glucose(@) nmol glucose/mg of protein

o

proliterative secretory

ENDOMETRIAL DATING

K 4 FEANBEOglucose £ XV glucose 6-P &

SR HILIE O i T = 2 L ¥ — R NIERIET 5

T Lid, BEREDSDHEREE LW HTHRIEE. HEH
PR C IR 2555 L, MIMIZiZ /'Y = — & L Bk
BRERDHDHNDZY. FYa—F o ARRORIELHESH
T2, Zh HEBIZEIIFERICHE L 2R EEOFRKIC
i EEZXONI. WOMERD L, SBz3AEES
FNF—EHRZ UL, FIAHH» 5 =30 F—FE
WMENRWLAEFRETHILVWHIZ LN ML AT W
51 FERMICAKEO = x VX —REIEE s, &
BINCHI & =2 ¥ —HE glucose, glucose 6-P
PEREND Z LIZEWENCLERLE DS L EZ LR
5. 4 HWFEETD 2/ ZRIRBAIC B L T, 9
W2 FEIC R LI O NBEORIEN MEIC 2 59, #H
15, BRI HREINOBA L Y, IR 2 ~ 8l
I FEBA~BIESN DS Z L HBL WO, Z0HE, Uio
ITEAF—RPFIRERTHD LEZLNDD, A
b SWEFIH T = F o ¥ —RBHLINO EHCH K (<
LICREE TR W EHEI S I 5. AN RE O BRI
BRBEROLOICHEL TR Z Lo—RiIZZ Zicdh
ST LTINS, BERICEWTIE, IROHS &
B SNDFHEOMDO RV PERRLETSES 2 A8
WESh TV, (KA OBERREA o, A
DEEERMEIR, SRS, WBHEO 5 4 20 7% o
BWEHLLEThHLLELLNS.

PR > == 20 b 3 — G & B L C Bk & 5 B0 E
i, WhLHEEERETH B, HEBREREDK
RSB IE IR IEHE— s h TRV, REn—
HeirdtEBLLNS. EEABEET LI 27
v UGHMET B 2 WIEIE LR L TOfERIREEIC L D,
FERWNIE D = 2 L F—RE@ERIESHES N, Zhic
X 0 BRBEECHIITESBR EN S AR Y b 5.
TIEEFE O TRRFERBERIEHEOINT 238 » 7o 3l
(319,20 Z OFEEMERFET A L ELOND. SRl0b
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NONOFETAT v A FARIZE Y REESEDS A
B Lhh, HEBERSBEICILTEIAT A P
FeREE B O IRRREE R T A LER DA H. R
B, 25 =4 FE & NED B2 & ol figiEo
b LN DERN B S 2 LGSR, NEXBKTL
LR 2 BRI T 2 LIRS NW T LAVRIR S
Nz, 2ok 5 2EEOEFENEIC LR b Tch
5.

MIZBWTIE, FENEO =3 X —RE»ER
HICERIL L, HIREROBRE 2 bh 52 LERL
7o 518, BROBVE, S 5B ToMTic ik
wmEERIENE, AEO =2 X —REHIHEEARH O
AIEREDJREERE, R T v A R{EREHEOEITSIcEH
ThdLELBIS.

Mekb2cEs, HEBELIHIEY, #HHS2HY
ELEBEMRTE- AR REERBARZRELEER
CEELIHEEZERLET. £, MBENZHIZHR
D HIREE & £ LR EERE TR TR T R R
RiREH L ET.

A OEE T35 B ARER AT XM HHE S
FUH 1 IR ERFRENERICBTRER L.
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Analysis of energy metabolism in
human endometrium during

menstrual cycle

Osamu Tsutsumi, Osamu Ishihara, Motoyasu
Sugase, Kazuo Satoh
and Masahiko Mizuno

Department of Obstetrics and Gynecology,
Faculy of Medicine, University of Tokyo

Human endometrium has been analyzed bio-
chemically in terms of energy metabolism. End-
ometrial samples were obtained by a biopsy from
20 to 45-year-old women with normal cycles or
under hormone (estrogen and progesterone ; EP)
treatment. Activities of hexokinase, glucose 6-P

dehydrogenase (G6PD), malate dehydrogenase

(MDH) and lactate dehydrogenase (LDH) and
contents of glucose and glucose 6-P in the endo-
metrium were determined by fluorometry. The
activities of hexokinase, MDH and LDH were
significantly higher in the secretory phase than in
the proliferative phase (P<0.01) while that of
G6PD had its peak level at the ovulatory phase
(P<0.01). Glucose and glucose 6-P contents

were also higher in the secretory phase than in
the proliferative phase (P<0.01). Similar chan-
ges were observed in the endometrium of the
women treated with EP. These results suggest
that the energy metabolism in the secretory phase
is activated to prepare the favorable situation
for the nidation and development of fertilized
oocyte.

(Z2fF : BEFN614E 9 H29RH)

ARfEEsE 32 % 3 5
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Analyses of the Role of Prostaglandins in Fertilization Process

RARZEE MG AR FLERFHE

i3 H &
Seiji HAYASHI
S *

B OEH O —
Yoichi NODA
#ooB X

Hisashi MATSUMOTO Takahide MORI

Department of Gynecology and Obsterics, Faculty of Medicine,
Kyoto University, Kyoto, 606, Japan.

FurZ 750 Yy (PG) PEREOBRICEDHIZEHELTWENEMBIHIZ, 1 FA¢vr (ID)
EEE Y 2SO T PG AREMELRYA L, ID LFEKFIZ PG Z#i> 54 DM E
F0 viability BXUOZRHEIZOWTOEBEZ BRI Lz, FBF o viability GESME) 3 ID 100, 1504g/ml 3
MMCEER R LR, ID 200ng/ml FHINTE 1M ON#R CEWHICIE S iz, JIF0 viability
13 ID 200pg/ml ¥RINEEHE T 5 BRI LB 3o, R ID 0, 100, 150, 200zxg/ml FN
T, N Fh58.8, 54.8, 24.3, 18.9% & 72V, 150pg/ml P CHE R ZHILENELE S hiz. PG Fua 50pg
/ml % ID LREEFCEINT S L, ID BMFEMTALNIETO viability OETizAbAAR»DR. iz
ZHER1Z, ID 150pg/ml MR L PG iRNEET23.1, 55.8%, ID 200pg/ml HijhEE L PG #MEET20.7,
64.0% L7 0, Zhzh ID BB TRONIZREZE R, PG FMBECHEShA» ok, BT oEhME
i LA ID 150pg/ml HINTH LA TAEHED PGFa OREBHRMNICESTHEShARAWT LItk
Y, PG ZRTOEIMEZNLTOLRLT, MoBFICLoTLZRERAKICEET S Z LPTRB Sk,

(Jap. J. Fert. Star., 32(3), 453-461, 1987)

Il

#

Tuzg sV (PG) FEFEDD LS TE
Esh, BIiAVELELTRADHEERO>TNS.
HFEOZEFICHTS PG LB B3I HEShTY
5. ez, 7v boJifgy PGE, F #EE pro
estrous FZHEH11+1.0, 18+2.5pg/mg TH 5 2k
i C kAL, PRFERTICIZE R ENT0R, 18fELL
Fizis LvwH z & (LeMaire et al, 1975), P& h
725 v @ cumulus cell-oocyte complexes 7 PGE, F
FNZh4.76+1.05, 0.62+0.18ng/animal/flask PE
A3 2% L) Z L (Schuetz & Dubin, 1981), X, k&Y
¥ OPIEETHIC R A230ng/ml @ PGF 23fFfEL (Wa-
rnes et al, 1978), XHiz, Y YOTFEEHIZH15-
4000ng/ml @ PGFex BFEFET 5 Z L& BES AT
% (Harison et al, 1972). %7z, b hORHERICIRfh

DR L BRI bR W YL ESED PG (400pg/
ml) BFEET S L) Z & (Gerozissis & Dray, 1981),
Sy b, UHXOHEEE D homogenate 2 in vitro
T, PGE:, PGF2«, 6-keto-PGF %A L (Swan &

Poyser, 1983), & 52z v+ XD 7 HE DA PGE, F
% #Fh Fh 3.051+0.746, 3.100+0.662ng/zygote/90
min. FEAET S L9 Z L (Harper et al, 1983) 233RiE
EhTws. ZoX i, MEEMEIEIZ PG »
FEL, WERBTORMR, 26, TRE FRETOE
OIS PG OFETICH#ITTdZ Licib. L
nL, THHSKrOLOL PG LOBEY BETHLA
CERTWBRTREARW. k2T, v FHbRKE:
i PG (E: 71X Feo) #UMIE S PG RNiGILEESE
(PG-dehydrogenase) THLEEL TATRFET 3 &, iR
BPET T3 LW HENRDS (Schlegel et al, 1983).
—F5 T, UHXORE EEER, Bl LIRS
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ZhEh PGFa 33mg% THLEE LT # 2 DUFE N~
FLTh, 2R PG IEULERE & i b2 ki o
T HENRD S (Sorgen & Glass, 1972). E7-,
AARYRIZZERE4 BBIZ PGFe 300pg #4#54%
LIRENHET LW I HRE (Bartke et al, 1972) %, X
stz PG ARHERTH B4 » F 2%+ (ID) 150.g
EARATURCKERE 4 BB TERT 5 & 100% Wi
T35 L5 E(Lau et al, 1973) 235 5. UEoZ e
<, —RMEKFT2HERDHY, LordbzhdoERisk
# PG LZHBGLOMY OLERMLIZL D LTE
ZIZL VW, 22T, PG OZREHRRICB T EE a3
72D 12DFHELE LT, in vitro Z¥E%RT PG A1
FHELT, ZRICH X 28R 2 OB EREN A
FikLEZ OGNS, LRI Nuzzo et al.(1983) 23, ID
THHE LR T2 AN~y 2 A2 T2 L, 25
[HERALNIZZ L2RELTWDED, BRMERSE
HEFRARE IR IR TV AN,

22T, SEbhbhE, ~YXZEZREHY,
vitro T ID #EHEEFEFICMAZ, PG AR EHEL
72HA L, $512 ID L PGFe ¥ IRIRHCE ML 72
LaOWEBFO viability &E¥FICH 2 585 it
L, BRI BT 2PGOEE D O—HizH b st A
ERBTIZDT, Z0FHERSTICERIZOWTIRRS.

A&

L. BB o He i

FERBM & LT, #1312~ 15506, M 103EE O Rk
ICR=7 2% R, {REE23-25°C TFICBE1405, 7K1085F
MOBREMIC THRE Licb oz EBRI L. BFo
TR~ 7 2 & R O%, FEE EEREHZ TN L <iT
Ofc. FBTHERRENCAN, 54, BFIKHEL
TL208FL, FEE—EFRER2E-LE. =
DO FREFHE B3 AR L T HRY D R & (-
7o, BIFO BEUCEL T, M~ ¥ i 10iu o
PMSG B XU hCG % S6RHIMNE CIEIEMNEH T 5 =
LIk o THEEIZ AR L, hCG HHE1TRI#% 1 AR,
PREREARE &V SRR 2 B L 72, & o BRIRIRT &
0.1% Hyaluronidase UFRIC X2 THYLIITF & L7144,
FEEMET I mE s s h, BUHEFRNED S
T, IEERPEIIREIRT & S I IRT 0 B S5k
WL 7. BT O ¥ERE X OYES 2R 121 chemical-
ly defined T# % modified Krebs-Ringer-Bi carbona-
te solution (mKRB) (Toyoda et al, 1971) % £23%]k L
LTHwvwz. mKRB BEREMICY &7+ 73 v
iz (4mg/ml), FEEREEE (pore size 0.22¢m) T
THRE L, 5% CO: incubator PYiz 5 BRf#E L, HEE

ZREOBBICBIZ eI U L ER 0B

ARIESEE 32 % 3 &

B7°C) BIUKHETHE %, ERICHERLE.

2. A EEiE

HBHBDFHE (Toyoda et al, 1971) o #E U T4
WEfTolk. @%, HEIZ0.4ml ORERERBEX, 2
T4 AL NVTEOTHEELTWSA, 4Ei: ID
Eleld PG D3RF 7 4 A A A~TEH L TIRIME AR
BIRIC /2 2 D& i < 720, BERBRE 12 2 ml OREEIE S
ANEEHL U, N57 40t MIER Lol 5
B BARSTIRENE 20.5-1.0X 109/m] R T 1 BRRT
gl UCBEREAE 2 615 (capacitation) X, pREGHEEREp
TE2 ORI L TR U, B0 5 iefiic = 5
A K772 EICIRF% in toto ITBE, HA—FF =L
DRIZEE L7, FERr =Y v BE L 2. 0.25%
acetolacmoid IZ TR % L7k, ZHE, SETEA,
Haeh, BERGROZY, EENERIc>wTzhE
BRRT L7z MEMERTEE, W TR L 2 hicshind o1k
B E 72 AL 73, = LCEmERRw bh s
IIFOHEZIEIF B L (R -a). HEMERNTREE 720
AL TER BB D bh, ThEhicsdiid 2z RS
Wb BINF & LRETEAIN (polyspermic eggs) & L7z
(F1-b). AIER 12 L2kl, HBFESIED bRL
WIBF-& %800 (parthenogenetic eggs) & L (X
1-c), BEHXRHABRRIIT %2300 EIc B0 b5 5§
T#ZMESN (degenerated eggs) LELZ (K 1-d).

3. M1 viability [25%x 5 ID O

FiFo viability 13, KBTHEBZEEL LCHELE
DEBRD Z 7 & FEBOWIE ETFoHES) % sk
L7z Zausner-Guelman et al. (1981) ¢ Sperm Survival
Index (SSI) (1) ZHAwv, fxDEE (0, 100,
150, 200zg/ml) @ ID ¥EH mKRB Py G0.5-1.0X 10
[ml DPEET HiF% ¥4 (5 %CO: in air, 37°C) L,
viability OFERFE L E BTz, <=7 2 DEEEER BRI 2
7o, FREERBT2 3 ~5LaEMLEL 0% EET
LU, ER, SBREIR—0FETRE: Ay iEZhe
UZc. SEEERIIETIRE & ANEIR IR 2 e LB
Lic. ZhZh 5[EFERE < VIiEL, SSI ofFHEs &
HL7.

4. FIFo viability 125 %25 ID oz

T o viability (13FEEEMEET O LM LB X O
trypan blue HEtE (Hutz et al, 1985) #$5HE L L7,
< U ZADEGBEEZRAT DI 5 o<y 2 & Y EE
BMEE T ICIER & HIE S N7 B HE P LIR T % B L 4B
W I HAREYEEE (0, 100, 150, 200, 400xg/ml) ¢ ID
I mKRB ¥HUCIRY 431, 5EREEE (5% CO:
in air, 37°C) L7=d%, viability 25 L, FhFh
EErE 3EI ViRL .
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K 1-a ZHEI0 (fertilized egg) #* 7. Mid
mHiE (P), ¥FR#m (T), #1 -2
ik (PB) @& vbh3

M 1-c B 2%FEIN (parthenogenetic egg) #
AT, Wik (PB) 281 o8 sh s,
BitE (P) loLlhkd, ELBETFR
HaEgshny

e B - B -
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1-b  Z¥ETR A (polyspermic egg) # i
F. #itx (P) 83>, BTFRTEHN2-
(1 o445 BlEish, dispermic
THdHZEBHD

X 1-d ZEHEI8 (degenerated egg) #7.
AR E A — T fragmentation #
BZLTwazZ LRHg5

K1 ZZHEON, SR ERADN, BARAIEMEINZ BT ionT.
ATA RS 7 AT % in toto TBEH A= T2 LOMICEELRE, FiEsr <Y L REE,
0.25%7 77 %A Ptk L, MARZEBEMEBE00E 1 THET.

5. fEEicE x5 ID o

KARUEEE (0, 100, 150, 2007g/ml) o ID &
mKRB ###E e L THWEAZR 21TV, 28, £
FrRA, WAFRAE, BRERoEM, HENERKIzS
A DR ERF Lle. AR OLBE Bropmss
LU, IITEEET) icbhik o TERE I ID 28
ERT 2 &9 cfke#E L. £BHc>WT3~5H
EirE L DIELE.

6. T viability 12525 ID & PG o

Bz ID & PG bEEhVWEEREEELL, ID
150 % 7213200pg/ml BiAlEE, 1D 150% 7213200pg/m] &
RAEYLEE D PGFaa (12.5, 25, 50, 100zg/ml) [RIFHE
MEEEFREL, TR0 CRER FRET% 0.5—
1.0Xx10%/ml DEEETHFEL, SSI OREEELE 2/

PGFaa 1398% ethanol THEMEL7-D b, Hilaztk 2
ZBDICDIEEPORMPEE0.05% & L, S5IT etha-
nol IZ X SR8 E RIS BT, *HEEE, ID HEEo
BT S [RIPREED ethanol Z RN 72, &#ElcH>W\WT5
ElDFERE < VIR L, SSI OFHfEz B L 7-.

7. B4R 2% ID & PG 0FE

Huz ID & PGFe« ZWFILIFML 2 W BER 2R
BEE L, ID 150% 72132001g/ml BEARNEE, ID 150%
7213200pg/ml & PGFa 50ng/ml [RIBSFOIIE: 2 2
L, ZRZhORERE W~ 7 2522177
BB OREE, Zh, £RTEA, HARE, HE%O
2BV, HEERTETE R I > WTHRREI L7z, ethanol |2k 3
REEWINT Do, XREE, ERREEL,  BiksE
0.05% @ ethanol A& Lz, F£7z, FEEREETIZ ID
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# 1 Sperm Survival Index (SSI) O AL,
SSI 3 EERIC X 2 W AICEREEOR A &
Mx THET S

Values

=80% 3
60-79%
40-59%
20-39%

<19%

Rapid forward movement

Motility

o

=N

Progression
Foward movement
Erratic movement

Shaking in place

S = NWw s O

Immotile

The sperm survival index(SSI) was obtained by
adding motility and progression values.

F721X ID BIE Y PGFa DM SR O 2EfRIZHTzD
TEAT D L Icf e e L. FHc>VWT3~5
ElOFEFE  WRL.

1. Fi7o viability (o522 ID o4
ID #iEML7%vetRio Sperm Survival Index
(SSD) ofemsZEibiy, Hedkwn, $¥%%1, 3, 5. 7,
9R§fl¢, £h%Eh12.0+0.0, 12.0+0.0, 9.8+0.8,
10.4+1.1, 9.4%1.7, 8.4 1 1LiERRETHEITNA

T, ORI DY, KRERBEED bR
fadnot-. ID 200pg/ml FETEREE LRIE O SSI i
3.840.8L 72 0, K 1R T3 TICHARERIEDK
FTaglgEshiz (K2).

2. PiF® viability icH-2 % ID O

3 EOERTENERLOEICOWTA5~T73a DIIFIC
ST L. 5ElEEO 0L, ID 100/g/ml RN
BT4.1% (3/73), 150pg/ml FAMETA.6% (3/65),
200pg/ml FANEETL0.5% (6/57) DOAEMEIIREIEE S,
ID SENEE L ORICAEZEIED bhvRh27c. L
L, ID 400pg/ml RANGEETIZ45a 2P EM: L7z T,
REERICIE C OBREE vkl (32).

3. A EEIcE 25 ID OE

HRREDZRERIZ58.8% (57/97) TH Y, @M ID
J4EE100g/ml BETIE54.8% (40/73) &7V, ki)
OB AR DR, AEEIRD bhehoT. B
ID %EF150, 200ug/ml FEDOZIERIL, FhZEh24.3%
(18/74), 18.9% (18/95) L FEKIFHEIIETL, AR

SRHOBBICBSTL SRR E ST Y ER ORI

HARERE 32 % 3 5

x | N e
S 8 \ s %
< Y
7 T By
© 1 N
2 x
> 64
1= '
5|
@ s{ |
(S
e A
o A — —
) >~
34 "
S
T
2 o——1 Control
x--—=% 1D 100 ug/ml
14 e——= (D 150 pug/ml
+—-—2 1D 200 g /ml

[¢] T T T T )

1 3 5 i 4
Duration of Sperm Culture (hr)
X 2 EFo viability K5 X554 Y FAF VD

W #tlhik Sperm Servival Index (SSI)
kL, MulizEERMETRT. SEIXRE
{ DiRLSSI »EHEE 7wy bLIE

# 2 JiF o viability KEX DA v FAF D
W MRRMEOA v R A iR T
Gpr- % 5 BRI Lm0 5, FIT oviability
#APEFTR 8 X O trypan blue $fiftgE % i
e LRIt Lk

No. of eggs degenerated
/no. of eggs examined (%)

Concentration of
indomethacin (yzg/ml)

0 2/56( 3.6%
100 3/73( 4.1%)™
150 3/65( 4.6%)%
200 6/57( 10.5%)™

400 45/45(100.0%)*

a) no a significant difference between control
and experimental group.
b) significant greater than control

REREESESE SN (PS0.001). SHTRA, H
BIAEIZOWTIE—EOHEAITIRD HhRholc. B
B OYRTEM oW T, R ID ##EE200pg/ml BT
RS 5 IR T EIIF1330.5% (29/95) L7 Y, Xt
BED12.4% (12/97) L ORicAE A BE s L
(P<0.003). %7 ID 200xg/ml FETE, fertilizing
sperm 2% B HEPERTHE O L2 H390.9% (20/22) k72
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%3 HAZHCHEZAA Vv E2AYF Y OB
FWREOAL v FAH 2 oM mKRB #3880 LTHVYEAZE 2T, 2, 2HTFEA,

R DM, HEMERTEOERRIC 5 2

HEBERMLHEREEZTRT . A2 T3~5[H

Concecl;\tration o Number of nggs . - g;g}ll?(fléﬁ_:/l‘io.
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0 97 57 (58.8) 40 8(14.0) 373.1) 12 (12.4) 62/65(95.3)
100 73 40 (54.8) 33 10(25.0) 6(8.2) 15 (20.5) 47/50(94.0)
150 74 18%(24.3) 56 1€ 5.5) 5(6.8) 9 (12.2) 18/19(94.7)

200 95 18%(18.9) T 4(22.2) 5(5,3) 29»(30.5) 20/22(90.9)

a) Values significant different from control (non-ID group) at P<0.001.
b) Significant greater than control (no-ID group) at P<0.003.

¢) A tendency to inhibit male pronucleus formation, but no significant difference.

d) Percent of polyspermic ova in fertilized ova.
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