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Table 1 Ovulatory response to repeated administration of gonadotrophins in CF # 1 mice

RN

(247)

3

n, R Periods
Intervals Criteria T 5 €110 3 I —
No. of mice examined 20 10 10 10
% ovulated 100 100 60 40
10 days Ave. no. of ova/mice
ovulating 23.6 16.4 7.2 4.8
+ 5 E- 2.43 3.01 1.80 2.00
Abe. weight of ovaries 15.9 21.4 12.5 12.0
+ S. E. (mg) 0.84 1.05 1.24 1.81
No. of mice examined 10 10 10
% ovulated 100 80 60
20 days Ave. no. of ova/mice
ovulating 23.0 .8 3.7
+ 8, E 3.68 a4l 1.14
Ave. weight of ovaries 18.1 17.8 76
+ S. E. (mg) 0.96 1.02 1.84
No. of mice examined 10 10 10
% ovulated 100 100 60
30 days Ave. no. of ova/mice
ovulating 20.2 10.2 8.5
= 8 Es 1.85 2.37 3.30
Ave. weight of ovaries 20.8 10.9 10.8
+ S. E. (mg) 0.96 0.95 1.90
% ovulated Ne. of ova/mouse ovulated Weight of ovaries

100'} g

50
107
®—@ 10 days interval
©O—0 20 days interval
O—0 30 days interval
(%) T T . - (No.)

20 A

10 A
. s . — (mg) - . . ;
1 2 3 4 1 2 3 4

Period

Fig. 1 Ovulatory response to repeated aministration of gonadotrophins in CF # 1 mice
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Period

Fig. 2 Ovulatory response to repeated administration of gonadotrophins in dd mice
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Table 2 Ovulatory response to repeated administration of gonadotrophins in dd mice
e Periods
Intervals Criteria i — 3 7}
No. of mice examined 16 10 10 7
% ovulated 88 70 30 57
10 days Ave. no. of ova/mice
ovulating 21.0 13.7 2.3 9.0
+ 8. E. 2.16 3.93 0.67 1.22
Ave. weight of ovaries 21.0 23.2 16.2 17.4
+ 8. E. (mg) 0.78 1.55 1.94 1.84
No. of mice examined 10 10 8
% ovulated 90 50 50
20 days Ave. no. of ova/mice
ovulating 10.7 11.8 8.3
+ 8. E. 3.37 4.42 1.55
Ave. weight of ovaries 27.3 18.7 19.8
+ 8. E. (mg) 1.91 1.88 2.6
No. of mice examined 9 9 8
% ovulated 89 44 63
30 days Ave. no. of ova/mice
ovulating 3.8 10.5 8.6
+ 8. E. 0.88 1.66 3.44
Ave. weight of ovaries 25.6 22.5 17.5
+ S. E. (mg) 2.06 3.66 1.44
30 7
% ovulated No. of ova/mouse ovulated Weight of ovaries
1007
20 7 20 4
504
10 7 10 -
®—@ 10 days interval
O—0 20 days interval
O—0 30 days interval
(%) T T (No.) T T (mg) T T
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Table 3 Effect of different intervals from period 2to 3on ovulatory response in

dd mice reciving 2 succsesive treatment

Periods
Criteria L o 2|
Intervals

20days 30 40 50
No. of mice examined 16 10 10 10 10 9
% ovulated 88 90 50 70 90 89
Ave. no. of ova/mice
ovulating 21.0 10.7 11.8 4.6 3.6 15.9
*+ 8. E. 2.16 3.37 4.42 1.63 0.80 4.01
Ave. weight of ovaries 21.0 27.3 18.7 27.7 26.9 29.4
+ S. E. (mg) 0.78 1.91 1.88 1.74 2.96 3.32
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DX HicEbhic.
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Repeated Superovulation following
Administration of Exogenous
Gonadotrophins in Mice

Yoshiro Ishijima and Yuzi Sakuma*

Department of Zootechnical Science, Tokyo
University of Agriculture and *College
of Agriculture and Veternary
Medicine, Nihon University

The present study was undertaken to examine

HERFIE ANV E LV IC X B~ ¥ 20 KEBIEIGH L ATESE 22 % 4 5

the effect of four successive superovulation treat-
ment at intervals of 10 days, 20 days or 30 days
on ovulatory response of CF#l and dd adult
mice. Superovulation was induced by the sub-
cutaneous injection of 5 IU pregnant mare serum
gonadotropin and followed 48 hours later by the
subcutaneous injection of 5 IU human chorionic
gonadotrophin.

The results obtained are presented in Table
1, 2 and 3. The decrease in ovulatory response
was found markedly at third periods for CF#1
mice and second periods for dd mice.
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The studies on LH-RH TEST with respect to abnormal

electroencephalographic finding in anovulatory women.
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AZEOFHIZ, PHREREROLA S THEMBRE BT 2 BEEESBEEMEZHEL T3, FAEIRS2
& OEBEIR N F5 5 L, MM, LH-RH test &UF Clomiphene (2 X 2BEIFEE & & HltRat L7z, i
LH OREREKRD 4 >OBICHE Lz, OSEEFE (18D, E~EEE (D8, @BbosE (A K
CIBER SR IVED . oAt PR CaBFEIcFM LT3, FIEMREE, 6-14Hz BRI R OBIRIRS & & 2
M L Lo, B M oS E, 1723.5%, T7H58.3%, IMHI27.3%KUIVEL6.7% Th -7z, Clomi-
phene OHEIISRIE T 847.1%, TMHI25.0%, MEI11.1%KOIVEIS5.5% Th o7z, 4 BIREFEMEK O Clo-

miphene OPEIIRMAELBERTH O 5D I &b RIEMABIRR K2 &5 LH-RH test DOIVE!

RN TEAROEEETRRT 2 LB .

*

PRI A OPEINFERICEE L TiE, T2 0PRIREE
WL OPENS 2 ST B, & L TIPSR
[ T polycystic ovary O BERUIERIFLSM inHE
CIRR2R D 5. % Z CIHBROE AR~ TEAEMEOHE
ORREEIC A 573, FEMAMETIZ HMG+HCG $#EEaiHh
Dz 5. LaL, HMG+HCG #ikicid JPEEX,
SIRIHR ORI B v, EMTERRIICHHEL VW 5K
ERB D, e TFEMANE & B L & T 5700 B
KR, WREIEEICR 50 EN LT 2 OREKEDORE
¥rEpbhs, &T, Schally 5 (1971) 7% LH-RH
DEARICEZ LTSk, LH-RH ZERICE < FIH
&h, LH-RH test & L THIPEEE O LD REICK
ZCEBLTWS, L LIBEE ORMFEE Tk LH-RH
test NBIFRIEER L, BEEOHMNES TRIEREEZTR
FTLEZLNDOT, MMERE T TEEE L O
MESLFLL AR R Wz v, —F, KEOTH

(1957) (F9Esken & PARMRIEE, 2V b 5 HE
(e AR RERE 2 1ot L CIMIRSERIRMR R 21TV, 5
BFRMETREZHE L TWS, £ SH=E 08 (1964)
R R ISR A 2 2, Zh BIRAIC
BRMERENERTHHILEARA TS, 22 THEFEL
FTEPEIIE AN 5 L L T LH-RH test »NEFTR
L EIEIRET L, & OICBINER TE oPIREEICH
Zhe &xh 5 Clomid & %5 LA O PRIREE & T
WAL CHEED SR B O TRET 5.

HRARELUIHE

1. wig

WRLAR L E IR B D L7524 O MPEINR A & 5 R
L7, ZORFEHL oML THS.

2. HE

a. LH-RH test

LH-RH test 121, H:iEHIM#%10H Hif#ic LH-RH
#200pg WEL, #HRT, #5415, 30, 60, 90, 120
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Secondary

Anovulatory
amenorrhea

I grade
19
(365%)

cycle
14
(26.9%)

Primary
amenorrhea
II grade
4(78%)

Secondary amenorrhea
II grade

14
(26.9%)

Primary
amenorrhea
1 grade

1
(1.9%)

Fig. 1 Classification of anovulatory women.

LH
(alU/a1)

100

3
H
E
2
°
=
-3
;v

4 6 15 30 50 90

Fig. 2 Patterns of plasma LH in 52 ano-
vulatory women after single intra..
venous injection of 200ug of synt-
hetic LH-RH (mean values).

SCERIMLL, MG, 234k RIAGE—7 V47
A4 Y b—78) T LH, FSH &JIE L7z,

1) LH-RH test O¥JE

LH-RH test {3 LH ORI X>T RO 4 Bz
HLZ(K2).

a) IGBIFR (good response type) : Hijff A350
mlU/ml LLF, TEEAB0~250mIU/ml @ 3 D

b) 4E~{X/EAE! (non-or hyporeactive type) : i
fE7330mIU/ml i, THAEAB0mIU/ml FKiifo 3 0.

c) IEMBUGA (hyperreactive type) : TEAE 73250
mlIU/ml LI Do,

d) BEERER (delayed response type) : THfEA390
STLARRICHHBEL L, Bh CRIEAHEML T < o,

b. R

B AT B 3 A AR R ME-135D 1255 7278
BT Hh 5. BEIL A0 BEE (LF,RF), {5
(LT,RT), BHIH (LP, RP) & XUMEEHE (LO,RO) »
12 E TR E 72 I RBIET & 8 < BUBAMEE 2470,

PN Ao LH-RH TEST & i 55

2B W% HTESE 22 %4 5

DN CHEBEEIN I O BURFHEE 21T o7, BERE
BMLZ & B, BANRZCHRNE, TaflEreones, B RIHRA,
SERIBLRE, ~F F U AR O KM %508 L.

1) REo¥E

i DHIERAEIRD L Hic Uiz, & B OHE
AR DR NBHT IR L7z,

a) IEY : EEMEZRTLO, BIOIEREMER,
EREZEORHD L 0,

b) BERGEEL : ERES I SIRE7~9Hz © a &
BEETHAMEREREZ A TS L0, BLU1E
DIGERZ TR O FIZR <% X 5 7e 2% & BReic
ETERNL 0.

o BE  KEMT BIEMRKET, 4~7Hz ® 0k
283 293804V Lh_EOIRIE T et i &35 I 78
LRBREETHS (M3). £FEICFRY LT
DA (K4), 6~14Hz BBMEBEE S ZhizE iz
(B5). > THRMICTHERE H 5 VFERER LT
b DT NTRIEEREE cH Y, EikoRE, &
FER FEFEERV.

c. Clomid test

VIR M BRAAT 5 A B> 5 Clomid 50mg/H % 5 HFH
Beh U CHRIBOHEE 27z,

o 2% BY ##
1. LH-RH test

FMW;W%MNWVMWWWWMWWMMWQ
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RO »\-mwﬂhvwﬂA/V»v\/\qyﬂfVnnfvvwﬂnf¢vJy~«A~wﬁ»¢V\-~»-n,wr_~ar

LaP

MWMMMWWMFMWWMWWNMWWWW
RaP -—/v\/w\/\/ MWWWM“WVWVWWW
LT WWNMMWMNW”MWMWWMNMMHﬁ:W
RaT HI»\NA/\/\/\AM\{\/\/\/\FWVWW‘MWNV\/WNWW

Flg. 3 Paroxysmal high voltage slow wave
bursts observed in the EEG of ano-
vulatory women.
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RO MMWWWM ‘W“MMVVW\\\» TG
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RaP /st ot sl Mv"w/b ﬂ Wv'NWWMNr"\
LT e I i e

RaT JWW\\A\’W\ /J""fMJ/\ﬂ‘//

m e el I m N

Fig. 4 Paroxysmal sharp and slow wave
bursts observed in the EEG of ano-
vulatory women.
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Fig. 5 6-14Hz positive spike observed in
the EEG of anovulatory women.
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Fig. 6 Classification of LH-RH test.
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Fig. 7 Patterns of plasma FSH in 52 ano-
vulatory women after single intra-
venous injection of 200ug of synt-
hetic LH-RH (mean values).
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Fig. 8 Incidence of abnormal EEG findings
in every reactive type against LH-

RH test.
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Fig. 9 Incidence of abnormal and border-
line EEG findings in every teactive
type against LH-RH test.
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Fig. 10 Ovulation rate after Clomiphene
administration in every reactive
type against LH-RH test.
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Abstract :
The studies on LH-RH TEST with
respect to abnormal electroen-
cephalographic finding in

anovulatory women

Kenichi Kaneda, Takashi Yoshiga,
Mitsunobu Sawahara, Takahiro Tagashira
and Nobuyuki Iba

Obst. & Gyn. Dept. of Medical school
Tottori University. Yonago, Japan

Professor Shimoda in our University had
already reported electroencephalographic (EEG)
paroxysmal dysrhythmia associated not only with
central nervous system but with other several
disease including the abnormality of female
sexual function. We studied the relation among
EEG changes, the response against to LH-RH
test and Clomiphene induction of ovulation in
52 anovulatory women. The patterns of plasma
LH were classified into 4 groups: good response
type (I type), non-or hyporeactive type (II type),
hyper-reactive type (I type), and delayed res-
ponse type (IV type). Abnormal EEG changes
were diffuse, symmetric, and synchronized high
voltage slow wave bursts, 6 to 14 Hz positive
spike, or spike and wave complex. The in-
cidence of abnormal EEG was in 23.5% of I
type, 58.3% of II type, 27.3% of II type, and
66.7% of IV tybe. The ovulation rate after Clo-
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miphene administration was 47.1% in I type,
25.0% in 1 type, 11.1% in II type, and 55.5%
in IV type. High incidence of abnormal EEG
and high ovulation rate after Clomiphene therapy

ATESE 22 %4 5

were found in the cases of IV type. Some
disturbances of hypothalamo-pituitary function

may be indicated by paroxysmal EEG dysrhy-
thmia as well as by IV type.
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HiY, ik IV RIS L TV A ERTREN T WS, HEH O adrenergic receptor

BLUF OXERRICO X% L OMERD 573, AEFHC isthmus HOZEIMHEE OBREL T ~2 HAT,
b NI 2 B field stimulation (FS) EBRx ¥ Zao7k.

#EH . FS (1msec., 5% 12itd %Ki 25~50pulses/sec. THRAICEL, Ti bl phentolamine,
phenoxybenzamine, guanethidine 3 XU tetrodotoxin T CERHICED v LiE%k L7z, propranorol
3 FS FGioxt LT % 5 2 ¥, atropin, hexamethonium #54ik, bTFHcIEERMIT 5 I L 2R
CBETA0RThON. K, EREHEHEERERET 513 8B Lz, 26.5°C EBRE TOHRED
S EE 7 &, 37°C BELRUSEREIZRI LT o7z, pulse duration 10msec. T D itix8.5V/em Tix
a-blocker Iz X vHmEls =28, BEE30V/em 12 LH-&¥ % & a-blocker FFET T b FH 24 < FFe

Lie.

T L®IZ

e, b NIE IR, T IE e &
D ORI EEE 51TV A. RIRBMEFRIC, g
sk ps & <1 isthmus ZHSFETH I L b RS
AnTH LY, JUEFD noradrenaline B & PRI ORI b
LN TVWES, —J Tk JVEFEA O adrenergic
receptor DIFFEILDEE L DRERH BP0, 55
W, P HOWE, e I 9% @ midportion
% B\ T perivascular nerve OEZHIC X 5 RISE
SRFEELHIT AT L, postganglionic sympathetic nerve
DIF{E R L7z, Coutinho HPI microballoon #H
W in situ [CBiF B MIVEEB ZBIZ L, outburst
LI h S ORE 7 IHEDN, TR L D D
noradrenaline MHHIZEBHDTHS D CHERIL 72,
* 7= PR OEIEFERIC BNT, a-blocking agent
13 estrogen OIMEMERICER LI L T2 HELD
21,

ST EEI B XU Z OINERIC B LIETRE LB
+5EE, MEARALEL L L SIS AR SNEE SRR 2
LTWahDeEXbRS., VHFIIBWT, MR
K B 7 ampullaly isthmic junction X utero
tubal junction ZIFDOEWRICEL THEHELERLH S L
W5 Aref HPOFEOME L OWENRDH B, Lizdio
T, EENTIVEESICEEY B XETEAIOER %,
DR B IC T AER &, MAR~DER L ithiT
THETILERD Y, TOWETFEL LTOERN
EEAR E AW CERA TS h TV 5.

B BB T2 G DOBIZE L LT—4&D O
EiD Y, FEPOHMRERONIE L LT, FEL
Ot MEHESR, BIUVLEEHL®O VY FHHEREZH
VT perivascular nerve DEXHEKICH T % midpor-
tion DR RDEE & L bic, Bl Y ¥ X OlgiRif &M
LT ® transmural stimulation EERA D 59,

AEbhbhitfc isthmus 231 5 ZEHEE OB
2Dz, e MEE L BN T field stimulation
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EHFERRIIUTOZ L L TH 3,

B S fERE
phenoxybenzamine 106~ 2 X 10-6g/ml
noradrenaline 10-8~10-6g/ml

Field stimulation 12 £ 5 it NI ORIEIC ST

ARESE 22 % 4 &

phentolamine 5 X106~ 2 x10-5g/ml

guanethidine 10-5g/ml

propranorol 4 X10-8g/ml

hexamethonium 2 X10-5g/ml

atropin 1.2X108g/ml

tetrodotoxin 1.6X10"7g/ml
II. #% -3
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Fig. 1 Contractile response of the human fallopian tube to field stimulation. (1 msec., S0pulses/sec.

for 5sec.)
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Fig. 3% lmsec. 5#f» FS T, frequency &%
L LD R Td 5. isthmus TIiX2.5pulses/sec. X
DR LW K& <72 Y, 50pulses/sec. THKIT
LTV, ampulla ORJE H100pulses/sec. £ THIG
FLEWIAREL A2 TWASD, isthmus (2~ am-
pulla OISIFIER T/ E W,

Fig. 413 isthmus [235/F % 1 msec. 5Fbf, 2.5~200
pulses/sec. ® FS ikt 558 %, FAZ100L LTH
frequency (ZXFT A IEDKRE & 2 ZEABNTT LK
Th B ZOEPBbIB X DT, 2.5~ 5pulses/sec.
FOLEWIC B BA L, 25~50pulses/sec. THK
RIEERLTWS.
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Fig. 2 The change of the responsiveness
after isolation of tissues. In this
experiment, three pairs of tube were
prepared. The amplitude of the re-
sponse was plotted on the midline
of each zone. Note that the response
gradually decreases. Field stimula-
tion : 1 msec., 50pulses/sec. for 5sec.
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Fig. 5 %50pulses/sec., 5T, pulse duration
PR SE OIS TH S,  isthmus TiHO. Imsec.
TIRIEEAERIEN H bb\nWAs, 0.5msec. TG
2P Hbh, Smsec. THRALLDODTWS., iz am-
pulla Th, FORIEOKRE X /hEWH, NIV 5
msec. CHAKIEZR L, 10msec. TixbUi~Zd LA
LTS,

Fig. 6 [¥50pulses/sec., S5 » FS T, pulse D
duration %%, EARGE#100& L72FF0O4 isthmus
ERORBROEE R L. T72b5 5msec. THRAK
ERL, 10msec. Tt b BAERZRLTY
%, —#8.5V/em X Y {KBED KK T 1 msec. £10
msec. D w % &, 10msec. DIJiA> 1 msec. D
KX b bkE <, % duration Tk ARIGEDOKR/NLH]
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Fig. 4 Relationship between stimulation
frequency and the contractile res-
ponse of the human fallopian tube
to field stimulation. (1 msec., stimu-
lation for 5sec.) Note that respon-
ses reach the maximum between 25
pulses/sec. and 50pulses/sec.

Fig. 3 Effect of the change of stimulation frequency on the contractile response of the human
fallopian tube to field stimulation. (1 msec., stimulation for 5sec.)
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Fig. 5 Effect of the change of pulse duration on the contractile response of the human fallopian
tube to field stimulation. (50pulses/sec. for 5 sec.)

WEEICEZRT2L © L Bbhs. LT FS IckiE

2l FEA OB ST 5 7, WEIZS.5V/em, 1 msec.,

% 80t 50pulses/sec. 5] FS ZfdH L7-.

S

i 6ol Fig. 7A,B i, FS & tyramine I3 3 KiE%x b

o BL7zbDThB. Fhabb FS IcLT, isthmus

§ 30 _ K ERBIGEERT DI, ampulla TIEIE & A PRIED

éf: BbhTwAw, fiio ampulla 624 Y, isthmus 2k

0.5 1 5 10 MSEC. NN E L, FOLK IR L AWER L o7,
Fig. 6 Relationship between pulse duration %£7c Fig. 7BE7 F v U AEBERHED» & o R

and the contractile response of the PR OWME AT 5 tyramine 128 BKIET, is-
human fallopian tube to field stimu- i § . g
lation. (50pulses/sec. for 5sec.) Note thmus Tt frequency, tonus D EFELLEL TS
that the response reach the maxi- 75, ampulla TiZiE L A L tonus O FFIZED Hh e
mum at 5 msec. ™

Fig. 8 13 ffEM#ITH 5 hexamethonium @ FS Ji&

Fig. 7 Comparison of the responses to field stimulation and tyramine. (Isthmus, Ampulla) Field
stimulation : 1 msec., 50pulses/sec. for 5 sec.
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Hexamethonium 2X10°°

Fig. 8 Effect of hexamethonium on the contractile response of the human fallopian tube to field
stimulation. (1 msec., 50pulses/sec. for 5sec.)

‘Guanethidine 1075
P

Fig. 9 Effect of guanethidine on the contractile response of the human fallopian tube to field sti-
mulation. (1 msec., 50pulses/sec. for 5sec.)

Fig. 10 Effect of alpha-blocking agents on the contractile response of the human fallopian tube to
field stimulation. (1 msec., 50pulses/sec. for 5sec.)
Phenoxy : Phenoxybenzamine

BB LETREL R LTSS, BEH0DM TR RLEZhrbLT, BEZX ) KBREHICES LTy

RRX75% I L, Mo 1403 Rk B &R Lic. 5
Fig. 9137 FuvF U AElmEYE o HEHE % i3 Fig. 10iz1%, a-blocker T % phenoxybenzamine

% guanethidine @ FS JUSICH X T HEBER L # X' phentolamine @ FS KHic B LT HELR
Kehs, FBRIEEEOTEE, TBITHRE L HE L 7. phenoxybenzamine #5512 & D FISIZAEITH
LT, EWisl, FS 27o06ITH 50, HECHD /L, phentolamine ®#& % tonus D _EFB3FWH v
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Field stimulation i X 2 it FIIF O RKIEIZ DV T

ATESE 22 % 4 %

Atropin 1.2X107 5%

P %

Fig. 11 Effect of atropin on the contractile response of the human fallopian tube to field stimula-

tion. (1 msec., 50pulses/sec. for 5 sec.)

- Tetrod_o!:.oxin 1

Fig. 12 Effect of tetrodotoxin on the contractile response of the human fallopin tube to field sti-

mulation. (1 msec., 50pulses/sec. for 5sec.)
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Dl E-FEER1 D 4 Smsec., 10msec. DKL =
b blocker iz X Vil S hre, & 5icimilz 513 51F
2V TR, ZD% tonus O FHEERLFIR 7 A h
SEARICED bH, ZhiE propranorol Iz X ¥ 2
SiFiedolc. LirLdb L TN L5 IcERBES L
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D7z, Z®HiE noradrenaline 12X VIR Rz
A%, propranorol ORHEEIZ L % FS RIGEDHKIZESD

bhvieinofz, 37°C $EL26.5°C D 55, L6
IRFFRICAPNC 3280 & BB L 7= F#ED isthmus @ FS K
ikt 2 BIEB O KE ST (AFEB %L FS
IZDRJIET DAL 0 %, BFES) L FS I X 3%
PR CEAR £100% &3 5), AiE 0 ~40%, #%HE16~42
% EEX R DTz,

Bk 2 T pulse duration #% < LT (10msec. ~50
msec.) EEREITODT, frequency & L T50pulses/
Sec. & & % ic10pulsesfsec. # LiIFLiIEH b v 7. 8.5
Viem ORETIEER 1 LR IC ZEL 7= KIS % 87
23, O EUB0V/em @ FS 23z i 3 & 1 msec.
DEIGSFNE 720, ZOHBM TR 22k LaL
30V/em, 10msec. 103 % VM Z50pulses/sec. 5 FpoD K
X ZEL TV, ZOFEE Tlomsec., 10pulses/sec.
DL, Fig. 130 Z & < phentolamine 2k Y, b
FTOOWY 2R T D A T EB 1 Ol0msec. ® FS K
DX HITHKRW L tonus DT AR AT

Fig. 14D A138.5V/em T2/, FEBR1 LFEEL
msec. 10msec. DJJi~ix phentolamine |z X V #pfil %
IFTW B A, BDOIZEL30V/cm 10msec. @ FS |z
FYVBRISEHBLTW5. M ikic Fig. 150AD X
51z, guanethidine Iz X Y tonus X f-3+ 22 FS K
SEPEE 95T E Y, BHOZEL30V/em T FS %
fnz % & tonus i F5-AiIC 8 L10msec. 508 %V ME10
pulses/sec. DIIEAHE L TWS, tetrodotoxin T
[FIfED = & R L7z,
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Fig. 13 Effect of phentolamine on the contractile response of the human fallopian tube to field
stimulation. (30V/cm, 10msec., 10pulses/sec. for 5sec.) Note that the response persists on
after the administration of phentolamine, although it decreases slightly.

[ A

1 msec.

1 msec. 5 msec.

i 10msec.

1 mse

1msec. 7777 | 10 msec.

Fig. 14 Effect of phentolamine on the contractile response of the human fallopian tube to field

stimulation.

A) Field stimulation : 8.5V/cm, 10pulses/sec. for 5sec.
B) Field stimulation : 30V/cm, 10pulses/sec. for 5sec.

e m l msee, 5o msec.

Tmsec.” 7

I0msec. =110 m;s:vez‘_"-' ““Imsec.

Fig. 15 Effect of guanethidine of the contractile response of the human fallopian tube to field

stmulation.

A) Field stimulation : 8.5V/cm, 50pulsee/sec. for 5 sec.
B) Field stimulation : 30V/em, 50, 10 and 50pulses/sec. for 5 sec.
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b NI o B IGERNT, FS &MsET L3 aMm
25, LERXEOREEN, FS RIEOARE STk~
HETE ORI D,

Lz AT37°C BEL26.5°C B, HlEth o BIREES
DRESFERDLIZLEAEENRL, £<K1226.5°C
BTHBEHOAE S FS RIEOKRE & Iz LTI
ENEWH Z LiEARPDk.

—75 3%} 6 FEADITC KRBTV T, HEHIRIR
BkG % TE RTF L 72EAR 0J5 5% 6 RHILIPIIC S8R L7z
iz, RU FS 2 @3 288 /h&EL 22T
%, ZOFEE LT, HIERIGEZNBEOKT, FS
kT A MRS OIET, B XU S mEREIC
BT BHOBISHEOIR T, IR & & i+
Bk, RERBIFBNB.

FoER 1 CRIBHh 2R A ERN L, BB LU

HRHLRE DAL & HUTHE b & 2 bviehs, BHEEIC 2
Nl —I A 2T HRREO EFITEmTE do
7oL, FEBEAE0ml DR TITbhizZ &, 105ED
R LRILRR 2R3 2 &2 &, FlFick iy 5k
OB EFERE LTIV EBbh 5.

fth 558k 2 Iz BV TiE, 0.7ml L iBHE Ot AR/
SN, IOBRICL 2B Toiplz#mL
T2

SElbivbhdsfTo7- FS T, isthmus O KX
ampulla IZHRTKER2KZ. ZOZ ki, —2iF%
DUOFREEIZ X 2 LEDLIAHD, T OIEDITRREME
KD S &1 5 noradrenaline O b AR5
borBbhd. ZhoEBIRICT 5o, FHO
ShEME noradrenaline 2%t % RSO K& & 2B
LHLERB S D .

phentolamine, phenoxybenzamine 72 £ ® a-blocker

izk v FS RISl LEEKL, F/ guanethi-
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dine, tetrodotoxin {2 X 2T & BUSH il 2o v Ui L
72 &, ZoEBRIEH L 1msec. D FS 2fFicE
HERL-0TIZ 2 £, ®# L Y ® nordarenaline K%
HEBIL, OBz bz Ll LERm®mL
TH Y, Johns BRDYHFI2EIT 5 transmural sti-

mulation 2 X %5, HES®, M550 periva-

scular nerve stimulation (2 X % FEBREER L —8F 5.

F /- tyramine @ ampulla, isthmus 235 X1 +1EH
7, FS omFlcsLEIERL—HT52L b, FS
12X Y REMEEREK X Y adrenergic compounds 73k
HEN/Z L 2HRE LRI L7255,

propranorol X LIX LIZIIE D 5 fEAM % block +5
ZXizkY, a EHZEMIC L, 4MEM: noradrenaline
OWHREER 2 s 5 Z L bhvbh bR L TE 72
75, FS RISICH L CiiEEBE B IIE S ok,

Johns 5%, transmural stimulation 7% propranorol
XV EEINRP O i, FEBRL-IVED f-do-
minant TRWEHTH S BTV % 28, bhbh
DEHEFRTIE, noradrenaline 12 X Y #ilil 274 g-do-
minant OFERICGEE LG 22000k, EPE LW
DT 3 X 9 RMEISIBE S Rk, e
MBIRRTW3B X 51z, propranorol DR D REFERIC
X % noradrenaline JH o Ifil{EAI=>, adrenergic
transmitter OTPERENE I DT WBEME Liviwn,

— 557 5194% perivascular nerve stimulation |z
X 2z, hexamethonium <0 atropin {2k Y 5248
O RBOREBEL TV Y, SEbhbhOEER
Ti%, hexamethonium 2 X Y 75% OREEA R L7
Y, atropin IZX Vb FTIE S50 &R LMz
RRERLI20, WAL b ZhER2HICOSBE LD
DTHY, ESIHEEEL, blocker DEEIZ>WT
DRI EMAZLERD 5.

FEEE1IZBWT, 10msec. » FS KJ&E 1 a-blocker
Ik vflE b7z A5, FEBR 228V TiE8.5V/em, 10
msec. DIJSIFIHIE #u 7= 43, 30V/em, 10msec. DK
IS s e o g,

—f%i< pulse duration 3 E< 4 % & FS @i~
EHEHBICR S L Wb TWa, B 1 BEOEE T
E, BT A EEREIERIE LA b o L BEbh s,
a-blocker ##H5.- L Tl0msec. ® FS #nz % &, L
1T LT tonus DIETFABZ S 7-2%, S-blocker TidfE
Wk 51l h0fzZ L, guanethidine (2 X-oT {IFIEE
® tonus DETABEEAZILALEIC E ST, 8.5
V/em, 10msec. ® FS TIZRRMRR & a0k 2
FEOMEIEAS, noraderenaline D & & Lz
TW5 ELEx2 bR, Smsec. DL L V10msee. DRI

Field stimulation iz X 3 it FIIBE O RIEIZ > T

AREEE 22 % 4 %

PWHhEWDIE, ZThPFERELEZORS.

FIBEE L OSOKE SIco%, FEBR1 Ti28.5V/em
EFTLIEWEHIEHRE LS R2TWL DERER LTS
B, FR2OZTELSEEEZDHIT S L 1 msec. DESITA
SLBORREIZ 12V, 8.5V~30V/em O EIE LK
WOEBERTH S, SHMEY, I XU frequency
LB OBRIC > E B EMA TV E 720

IvV. & i)

1. fiHE FIFE @ ampulla 3L isthmus | FS
ZH T, 1msec. 158D HE Gl1225~50pulses/
sec. THRARKIGE&157-.

2. 26.5°C BB W THREBOMEEZ 2 25472
75, 37°C WLW~BE, FS RGO K& Sicxt+ 2
HEEGHOKE S (CERIR»o7k.

3. FS ISR 2atE, Ml omEHEsEVE
A LS holz,

4. isthmus (%, ampulla I~ FS 2 %042 KR
BRKEL, Fi tyramine ITHT2KEL isthmus @
FWRKE P27

5. isthmus @ FS (1 msec., 50pulses/sec., 5 Fbf)
U phentolamine, phenoxybenzamine 35 X0 gu-
anethidine, tetrodotoxin (C X Vil s iz, = 72K
(% atropin, hexamethonium {2 X Y HFhicidb+2
B, BHBVEEEE 5 5% h 7. noradrenaline 12 &
DIl S99 O FS okt 5E S, propranorol
2k ORI el

6. pulse duration 10msec. @ FS {z%t4 5 i,
8.5V/em T a-blocker ik VEHzifl & h, Bz
FS # tonus OB HREES N, BEE30V/em iz
T5LRIRRDT RO ER Li-D 3 TR L7z,

FIE RO MKHE 2 EH L 5.
EEBERWENOREE, LHTE, BAEEHE
EOMET, MR ERBLET.
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In vitro response of human oviducts

to field stimulation

Michio Korenaga and Shizue Yamamoto

Department of Obstetrics and Gynecology
Institute of Balneotherapeutics, Kyushu
University
(Director : Prof. T. Kadota)

The smooth muscle of the fallopian tube is
reported to concern with the regulation of the
ovum transport. Many authors eliciated adren-
ergic receptors and adrenergic innervation in the
smooth muscle of the tube, especially in the is-
thmus. Though effects of the perivascular sti-
mulation of the midportion have been reported,
pharmacological studies of the nerve stimulation
to the isthmic portion of the human fallopian
tube have not yet been performed. The purpous
of this study is to investigate the function of
the innervated nerve. The contractile response
to field stimulation (FS) of the isolated human
fallopian tube was investigated as well as effects
of blocking agents, particularly in the isthmic
portion.

Results are as follows.

(1) The contractile response of the human
fallopian tube to FS (1 msec., stimulation for 5
sec.) reached the maximum between 25 pulses/
sec. and 50 pulses/sec.

(2) Rates of amplitude of the spontaneous
movement to the response to FS were not
different in the experiment between at 26.5°C
and at 37°C.

(3) The longer the fallopian tube was reserv-
ed at 4°C, the smaller the responsiveness became.

(4) Responsiveness of the isthmic portion to
FS and tyramine was larger than the ampullary
portion.

(5) The response to FS (1 msec., 50 pulses/
sec. for 5 sec.) was inhibited by phentolamine,
phenoxybenzamine, guanethidine and tetrodotox-
in. Propranorol had no effect on the response
to FS whose activity was inhibited by norad-
renaline. Atropin and hexamethonium slightly
decreased or did not affect the response to FS.

(6) a-blockers inhibited the response to FS
(8.5 V/em, 10 msec., 50 pulses/sec. for 5 sec.)
and occasionally decreased tonus but such effects
were not recorded in FS (30 V/em, 10 msec.,
10-50 pulses/sec for 5 sec.).
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Histochemical demonstration of acid phosphatase activity in the testes of

mice and their responce to the drugs for the male infertility
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7o, FVEHNIC LIREE DIEME % Z iz,

control F & RZERR>7, VIM BT IR

4382 AT £ TOMBIC X 5 EHH AT LI 2 v 7-.
PR HIRE & LiEME D TTER A B,

HFULNEIC i3 2 B AL 7 5D
ATP #ETix
401 D 3, D Iz —H]

BEMERS IS 23 78 wgnt.PMsﬁrmﬁﬁmﬁowmeﬁﬁmeé Briz. TDG FCTIZRVE M o —R
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HLOBEFABMRA L FAIBFZE I >V TiZ, 19394 Gomori?,
FRPOTVHY 7+ 252 —¥ (LF AP LRsF) iE

i

PEOMRFNCIRE U, LISk OBEFEIC ST & 3455k
&, BABRERER O MRF {19494 Dempsey®, 19524F
de la Balze®, 19574 Hornstein® & 7572 ) OHAE 3 2
HiLa.

B7+A7 75—+ (LIF Ac-P) oBFHizo>W Tt
WEERIUHRE LzBic I 03EnDd Y, ks
T L FEEL W SRR I b BRI DIEME S 4 B
5L DOWEIRL N,
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B Complex, PMS, TDG) % kst~ v 251,
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- ¥ A DFIFAEINT AEH0~40 H, HEFEREEH A 8
BWrEhTWaD, £ TERR

a) N X AZMLEBIEEL, TrRoOBHIE L cont
rol B L T4, 8, 123, 40 LiRipAyIcERL
7= g

b) A 4 EORE~ Y RZRICET 5 4 OREE
e CERIOFEHIZ OV T IR LROICB W TR L
k)&@2@4ﬁ%,%8ﬁk%&TE%L,ﬂ§%T
#%o 8iHH, 123, 40i#& control L [FIREE I B A%
Lz,

1 FASEAIE

(1) ATP (Adenosine triphosphate)

1@ 2.5mg (0.5ml)

(2) VIM (Vitamin B complex)

1| 5mg (Br &L7T) (0.5ml)

(3) PMS (Serotropin)

1A 100N (0.2ml)
(4) TDG (Gonasterone)
1[E Yo B (0.2ml)

n4fETEAENL ATP &, VIM #t, PMS #E,
TDG EEL Uiz, 7% e LEANHE S LA k72
5X5iclik.

2)  Ac-P YefadEAER

a) HIRTER

BERELE BV CRBREELSH ) O ORE
SRTEL, BESKS ZENEETH 50D, —HHLR
A e LR W ic— B O & RPRERER .

)0 U (SBi) 3T & 3120 R EERD
iz ARD., "AE—LILT T AFBESEVOTE
FTHEON, rV—BEErRETHRY, BEERIC
BRI TR L, RRLABEETAOL I
v UTEY, ABEETSTRET 3.

12~24R5RE R L%, B CHEERERVEY, ¥
LYo mr—RZ ANT (@°C L, WEP) Mzt
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254 B 7 A LRSI E £ Ok b TRIE
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b) AcP Yefaih (Burstone 7 YV BFRELIES101D)

HE% 1213 Naphthol AS-BI phosphate & Hexa-
zonium pararosaniline % flv 7z,

AcP $efaix

(1) =R TS ETT2 5.

(2) 54rHAKBE

(3) 1%AFNT Y — TR, 105H.

(4) K¥E, #92 ke

(5) & & Wik <%, PVP THEHA

(RLE—AHAYY LEER HEFyhrn—Ak
i, AcP YeaLEHE, pararosaniline WD Ve H
i, Bk - KR, [EEEMBIE R EEORN ), K
BAEDEZSHEE L)

R B Seh R aEET.

feds, WHEEIMER TS Z L 2R 2 HEMT, WK
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b) ATP # (Fig. 3, 14, 15)
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HERIE th ORSHIE T 720 b BIS IR EEIC S0 D313 5
BZREWRLOTRARL, ABI0EE TR S &
DI LBBNE S Thok. HWHENTD AcP Ei
DS, DAOREEEITIE L A BB A B o,

ATP BETI13400E H OS2 ILHEVE M O — IR IcIREE Ot
TEHIN 278 o) 72 D3I 2RI 88 B o7

VTM BETIHAEBIZEE O L OICETHRED T S
B, AcP TEME b REHIE 0 X O RV M o — iz
£ OEMITHEE B 72

—7740I8 B D 3 O TR—EOBEHE 1B MO H bR 5
LORHY, TOWMTREDIE L, HEHAIE OO
AcP FEHEOFENRA BN, FEORERIIETOEMEL
HHELTWBE LS5 ThHo.

PMS BHZOWTiE, VBRI IR EE B INAS 8 38 45 &
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Table 1 Results of the Experiment
i ‘ Morphological (HE) “ Ac-P Activity
Group | Age(W) | ; ; \
| | Sp.-genesis | Tubular W. | Leydig C. = Center Margin Leydig C.
Control ‘ 4 l H N : N — + 5P
‘ 8 H N N \ = + +
12 ‘ +H N N = G =+
0 | N N | - + &
ATP 8 | H N N | - + +
12 | -t N N — + +
0 | + N N = + g o
VTM 8 i N N _ " i
12 Hit N N = +/H + /4
40 | - B¢ N ‘ -/ + +/+H +
PMS | 8 1 N I + +
12 # N ' + A
40 H N N - - +/H
TDG 8 +# N N 1 = + +7
12 i N N S+ +/4 i e
{ 0 H# N . N - |+ H/+
Ac-P Activity: (—) = negative, (+) = slightly, (+) = moderately.

Tubular Wall :
Leydig Cells:

(N)
(N) = normal,

normal,

VL2 L oieHxbh, 40ich 5 & EFCELTY
7o, E-FIEMBETOFEMESITTEL TV LA b5 Y
[PYiIS 27 3e)

TDG B Cidific RVE /R o R C < 838,
2O LOIHSR, THhBH40E T EFCEL Tw
72, AcP EiEc oW TEFVERNE S X URHIE % T
OEMRTTEL TV S 500 EL b, HICIZEEO
D TEHTH .

RPN Y B U T M RER, MAFREIZE AcP
EHNTED b hoT.

v. 5 %

H o sAEMESRICEOTRBHICEE 2 RF 2L T
WEDONREETH Y, HFEOFERERLHNEDT
FEMSAE LT RE L Db L L L T ORERMARILFE LE
LWl E LIFTETNS.

BRI 13 U B HIRASEIC W TEAER
PNEAENS X 5t TER, Z ORI RICS
WIS L OMERD Y, TONEFEICLEVOER
HERBEE—MRLOLADTETNS, LL—fK
TR RRRTR 12 1) CII IR R DIRB R R T 5 2 LT
HEET, BHCIRRIcH T 288 L LTHARLOLEE

(N** = thickened.
(/, \J) = slightly increased or decreased.

* mostly/partly.

ZIR,

TR E i 2 B S 5 — 2 OF B L LTEE
FENE D BITFbh, BERRLENZOFEIC LIS E
hakdicieol.

S o BESRRERMLFEMRAER I 2 v T,
Gomori?, BB [T £ Y,
Balze 5%, Hornstein®%D #5235 5.

Dempsey B2 FEAEMRT v Mok T e
EFL ALP BRIEHETNAD NI L L, dela
Balze 5913 Klinefelter SEMBERES ] iz > & AlP &
£, glycogen, ascorbic acid, steroid 7z EDREE LY
e R 2 PR OBEERE L U210 TN 5,

% 7= Jirasek and Raboch!®E28] 0 RIHER X OFH
TR L 6 504 RERERSBE ORIERERICS
T AcP, LDH, 335-OHSD, NE (nonspecific este- ?
rase) 73 ¥ &g L, BEHERICET S steroid hormon
DESK OB Leydig MDA TH D, HHENTHE
Sertoli HIAAMCHH OHOMTEETH S 5 LIBEITVS.

A BT HEHD, BEDIEMEGIBRIC X 51E
FEHSAEIE T & ALP, Ac-P IHHEOKT 2, HELD
AT HER SN o nE%3EE XY AP FEiE0 K
FThasbhERELTVS.

19394E D>

Dempsey 5%, de la
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FEEA®, IEWRBRES DRACES £ TOER
Hic i1 2 BALOBRMB LTI 21720, MimE™ 1
3 5-OHSD X MBI DA Z S,  BRIEHICIZ—E
WZIEME 2R3, A LR 2olicEd L, BEE
THONT, EEMICAS LT R ToOMEERS x> X
DEEMEZ RLTL B L B, AcP 83X NE 0if
P2 3 -OHSD OiFfk & ZIETAFT5 25 —RRICTH O b
DTHDHEREL TV B,

T b DG B AT b BRI & iR AR L 2% i
DbHbDLEZLNDLH, Sertoli HME, KNS HE
M55, mAEEE, BRI R EEREMICOWTIZED
JRTEMEIC IR B Y, Zh & ORIEEEE & DBfRIc oW
THARBALRERZ W,

FEHFZOFENIZ BT D AcP EMO B BH L
BNt DB & T2 D7,

T A RT 7 Z—BIZEEE T AT L DHERR « 4MiF & fliE
TOBERT, WKMREN 2 BIRESOMWE, (ERALE
OfEMH, EfpH 0EICI>TRAISh T3,

Ac-P OAEIFHIEFRIC OV TIE, Appelmann!®, de
Duve S84 LEMFFEICEB VT, AcP iZRKHAR
IV =L L R SRBASBEICFEL, ThixE
SEMBEIC b —F ORI > > Fh - BRER T h
BT LEHLMTL, ZHIT lysosome FWHLEDITF
THY, MRS B33 2 By oM A T oLz Ak
BERLHERSD 5 LIRS TN 5,

Ac-P DORRREFAIFER X Gomori2® |z k> TR X
h, TORM* OBEPREShTVER, &REEL
T ERED 2 DICKBIE 5. %%i% Barka B0
X % Burstone 7 YV @FHEOLEREIC L Y Ac-P Lk
1T727z. ZOFHETIIHE O naphthol AS-BI pho-
sphate & Na & L7zt &, K~DEMHESIERIC X
WZ &, F77 V5% coupler @ Hexazonium Para-
rosanilin & OFEAFEEYHKIZ b FREIC S NEOWE
TH 5 Z LA bdiffusion 7 & artefact 2342 & L4007
WODT lysosomal enzyme DJSTEME T2 12 1T #i4
BERWOLNbATWS,

ZoFEE VT, < U 2AEHLO AcP Rtk 1Th
2T a) fNsic X5 2k, b) SREAEERBERIES 12
LEEBIOVWTRE L.

a) Jnic X 5%k

AB L OTH ORI Ac-P IEHRE D 5 1
BT LFLELERESATNSD, Gomori HFA
TR BRARWE L, MontagnazPix Al-P jEMZER
DB AcP FEHRZ BV E BRXTWE, 8
HHBERL > DR I TR T B L i
Z0P, —BICEBRCBETH S 0BE LD Y, =

BFREREICET 2%

ARk 22 % 4 &

NEEBEEFITROELONEL, 7+ AT 74—+
BIEOBEHRISIC L 2D EZX2 B TEY, ZoH0
LFTEHARRIC X 57 VERERERLTELLDOTH S
2

FEDPBIE L% 42 540 & TORB~ 7 2%
T, BREICIBRE TR 208G 2R, LT
MBBEICHFET 5 X 9 Thot. B HERONHFIC
DNTH D & RS ZEIEBIC IR 272 b 2 B2 Jla
ICESERRET 559 Th o 72, BERIZZ0OFE2
TELIERM] &L, FHERIICIENR 2V Z Lh

B IR PG O SRR DA S X OSEE BRI 7
EREERANM L TH2bATRY, REBICELTW
S AEHEMNE,  Sertoli MUIEAS Z O#REICBIE LTV 3 =
LIZEDZLDTHAH LIBRTW S, EFOBEE T,
FERELARN, SRR 7 O E TG & 380 72 75,
Sertoli MIZSOWTIZAHTH -,

MEMIZIC BT 5 AcP FEic>nTiE, #HHW, %
B, IAD, BEDEIEEE Boe ME LTS
D, Wislocki®®, {Ifa1"i% Ac-P IS AMEE DL L
WWBRELTELT 5 Lk _Tn 3

EFHVRBEE L2~ T AONBIZ X 5 BAN AcP iE
HEOZAE, BIROIEA ORBEBILET 5 Z LTI
B Y, BERHY A MFEIE AT O A% 4 38 B LI%405E £
TL Lk, SROBETRETZL LRS-,
TRbLIFHEN TR, FERIZBSRLEO 2~ 38
OIEHBHREE OTEEZBD B D LT, HLNE I i3 iE M
RO oI T, M 3B TE LA ERdpor. &
TRVEHINSIZ BT, EBI0ED < 7 2 TEDEME
50 < A2 O VB R B2, RVEMIN D2 30 H
MOBRETHO.

IEPIC LT, ABAIZBS WIS R RSz
# 5N 33-OHSD & AcP i, M4 L R
DU L A EESETR ST, RAT S L5
ELDLEL, BEICROTO AR ) OEMERLE &
W, ERFBEANO AcP IEHEic oW T, BBIREIC
IXEE LB 2V, HELTHALERD6ND L5
72D, EREREEE Lo X Sz T LB OM S T3
En3 72 ho/c LTV, MR 5200, 44433, 44, 52
H @ ddN strain mice # M\ T Ac-P iEEEBREL,
RIC X5 THRIEHIMIC 3517 BIEHEN & S IBEE I 32
BEThomLMELTEY, BHEORELITIF—LT
N3,

DbEDZ & X WL IcBATIZ 2 0IRE, #Hisic &
WORWIRY, AcP EMHRZIIEEOEEE L
DEEZLBNLS.

b)  EEEREAIC X %Mk
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BRI L LERT AR 4, Thbb ATP,
VTM, PMS, TDG % Mt~ 7 2ic #5- LT £ D
R L7 BRI RS & oxtic o TR, AR
MESR B ViR, RS SHEAHEES S
N THEEL THE.

(1) ATP #

ATP 5z X 2 BAABREED Blic >V To#k
B FLLhE, K bEEShi ATP B ED
IO RRBTERIZTOL O, FHEE ETICE
Fhanic o ThELHBL THhRY.

ERREE T, 83, 12BoboicizE ok (BN
72 <, A0 D b OTRIEEMETO AcP FEiESEDT
T LTHE Y, R IR OEN DB Lo &
HIcHR D LD bED LNAHLIRICE TR S X D
7z L b72<, control FELRERZRWEB AL,

BE R BRI, B T EEC33.3%, EH
Hc4d A% OFEEHTWED, 1)l B LIFEFERIC
SNTIESHE VHESEIFETE ARV, EEHRICHELT
E7 VERNTHS L L, BTFEHOBEO =3 ¥ —i
BLICEERTICS: b5 BRI ATP 2AilE#L L
ARSI MR SR B LBRRTWS, ThBORERPD
ATP OETFIcHT5ERZ, 2HLENMLTOEMATRE
7o <, BMEZRL LCoRIEN, HERARELTORE
TRV RIS 5.

(2) VTM #

3 B2 v B RZIC X Y BHERORD &
RBEETF OB RAab e & L, KELPREH IV
Bie $HiC X VRS LREOMESRES N D LIRNT
w5, AR E# v B, E, Be 8L U VIM &
Ry RFUBO S EEOE I v ERAWTELOERR
TOYBZERY - ERSEIRE 2 TRV, ThoBMEF
VIS B OB LT, EREErEETS
LRARTWG, ERAEPETy M E¥ IV Be &
BEL, BA - FRS X OE ORFREIRICE 5 2%
WAL L TER LIESR, Bo AP 3R
B OHEnOR, total AcP id HINE Hiz Lib
TW3,

VTM OB R, SUF 53008 BF A MEATH
(o U TR o B 22811596 % IC B o L S LT
BY, BEHEORETES ATP 28 LILOTH 25,
TR DN TII47.1%, EHRICOWVWTIE6L.1%DH
BREFDDTND.

EEOLSEOEFRTIE, VIM (E#Iv B LT
5mg) 82 [E 4 EEEGHTHO 8EHE Tk control
LT B E Rphoed, 128 E T HE G T
TR RED TR B, AcP Y@ TIIREME IR
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FBTEMED, BIEMIATOEELRRITEL TV L)
Thote. X bIz40EIck B & ZofrE Lo L HIRT
Hot. L TANRT L —EOREHE TIREEONEEHE L
CEEMMAS R L CEEEAOSH 5 b ORH Y, ZOX
7 fp HIE IR ICIEE SR D bR b OV D Y,
%72 2 OMEORE T, FEMIEAHIL T Y &
L <A D, HINAETN I AR IR 2 BRI O TE AL
MR bl

VERREFE 7 E AR SRS A BIETEHHO TR
23, VIM $#5.1C X > THAE N B L ORERMIRD AcP
FEMEDTLHEN B bz T kv 6, Testosterone EEAE
DICHE L RO TER RS TV S b 0 L #ESH
5.

¥ Fr—EROEAR B ORD b Z IOV TR
FEARHTH %2, HIHF 5D/ RTNBEXIVER
B ZREICEE LA & b5 IR O £
7 RN A EE S B, L LT OZL)
BMNT L b, BRREF OMOBRENREEDEELRET
X Iew,

3) PMS R LU TDG #

TR R R O I RIS VW T O BEIEN
2, BRI R RN A 72 b 0P,

Koudstaal 530, Jirasek & Raboch!® (I #FHERE D
WL D AREEE T AcP EHESEIML T W o LR
LTS, BERE—&ic AP, AcP & bicHi
A HUR I IV A TIEMEASER < P TRV e L,
peritubular fibrosis % germ cell aplasia TiZ Al-P
EMENEL, AcP EHE [ % ORI 2SELhT
DI LIEMA R B LIRRTWS, &F2 4 2O
WO LIBE-FH LB TNS.

* e o FIORIREFIEE O NI OREEE D B, FEE AR
PR b O LT v % FEFITIE, FSH Wy &2 BT
gonadotropin IZRIEL, HHREDFEHE LTS =yl
BetEas D % L HERL TW B BFHRASIHLT
gonadotropin 7g A /LE VEIDEEDN LLHAVWLh S
2, BRI OB LS VW THREL TS b
DIFIEE AL LR,

KSR 4 BlOAREEESIC TDG B 2 ~ 38 05 %
1o BT O AlP, AcP, SDH BERIGHE & MR
L, BEOZERAOLERELTWS, EHiis
VI HEME < 7 A2 S EME androgen DKEHE ETRV,
androgen @ activity % FE L7c A, FEVEE R 13
X XAUNES AR VERLL, ROLERICE L THROX
MEE AcP EHOETFTR ZVWEHT b ok Lk
LTW35.,

ORI, $5 PMS Bz onTi, REER
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D8HHABLCIZEE Db DT, G HR DOIREE DHY
MeZzD AcP EHORETTHER b,  FEme
D AcP EFHED RS, 460 BBE 2>\ T ic %
BiZ A SN dnorz, 4038 B O & O TrEREHMHE O Tk
DBELWA, HVERE O & SO TR b
D7z,

TDG #TiE, EWRBREICEIIER RV, PMS B L
iz 83 A, 1258 B 0 4 DIz BV HIE O 23 4 5,

Ac-P JEHIZRRRN LD Th o k. EEBEAD
AcP EM LT 2SS 0, —BoEAR TR

FRORSF ML 22 & ORKEIC bR MO & DR H B
N, EEORAOINS I HBD Sz, £7-400D 4 0
T FVEAMIALIL 3 TIZ control BHZ H L T #1 - Wb
FHONT, FMEEOEEL 2L, AcP Eficon
THMBEMIICIRE DITHER 2 B 5 755 T, HE N
DIEMEL control L FERHR LR ARBDT,

PMS #eh-ic X 5 BB ORI E AcP EiEoigEs
Jitrk, PMS 2% FSH {ERILUSMC LH B 4 B LT
B D, I LH AMEAHRSIC X v —Rpzsshn L 7=

LIk Db LR ah, 40H T & oRkiEicE

Licied, REMBORIMER LML LIS, O TH 5

5. TDG B 2 b iz BB IR DA TRz S T,
TDG Opfisr L LTEHEENRTYVWS DHEA BXU tes-
tosterone 235ME M androgen & LTYER L T, stk
BRI D androgen A RAEZ B X 22 72 12 [HYET#E
ROWA -3 FEEmr 4L 3 D, =PRI EDTAE
DEMEFNE PG SNz, TARIEIER I X
OTETZOLTHTH S,

Gonadotropin & <2 FSH ORHIE <5+ 2 /EH O
RECIERBFIc oV T, MA@ Hi-thymidine @
BHNE Y ZHREROWEND Y, 1 KEREEE
DIYEIHFHIZ 1T gonadotropin A3BIE- LTV RS, 45
1 R R LIS 7 & ToRk#liciz & LT FSH »
REEHZR L, LH 12 Z o FSH oR#fER Ic i hm
G LTWB LR LTS,

R BEE O RS ARES I, PMS 85 CI3ET%
1T L T54.3%, HEEHERIC 3 L T40.0% O FHHL &R
L, TDG 5 TIEFEBD RV, BFEcH LT
37.5%, HEEFEICH L T62.5%DHERERD . Zh
SOMIIHREN D LD TEAL, SHROMBIZL Y
BFAIERE 2 Pl & LT BHEIREE RS 0ih g,
DRIRIR LD LB 2 LB HIFE LI-w,

V. #& &

FREENE Ds v 7 20 % AT E X v ¥ 2 [ 4 38
ATP, VTM, PMS, TDG ##51LT, #0=wv 2%

BFAIRIE B 5 5 0%

HARESE 22 %4 5

HA AcP iEHICE L IETREIC v T R R FAS
7=,

MRE Lo~y A34EH 4, 8, 12, 0BTEHL
B LVEERICSELL L2 51z L,ﬁMLt%
Lz 1l HE He@icbL, iz Naphthol AS-BI
phosphate # i\ 7z Burstone 7 V@HEELERIZ 1
Ac-P Beta kT 07z,

(1) Control HETIHHEMEND Ac-P EMEZ, 05
RIS OMIILIC & BREEDIEME R 7 5 DAT,
DI bedhor. F BB b IRE DI
HERDDDHRTHOKE"

(2) sz X 2L s s 03 1% 4 38 0> 54038
ETLHBHITH 220, SEOEE CIRER AL
ﬂ:aia& LAY, 40D b 0T MEMKIC 3515 Ac-P

EHER DT RIIEL TN B L5 Thoe.

(3) ATP #5#Ti% control BfLH~_RTEH /2
372 <, ATP M~y 2% HichEx 288iTE LA L
WhorBbhi.

(4) VTM HELBETRIERSEED TR S NS
HRZICEIT 5 AcP IS FLHELTHRY, BHcd0Eo
LOTERT D 2. L IZAPMOBEDREDO—IDLE A
12, FEEEOIEEASE U <, Bk L CmTiE
OB LN BN D Y, Tk ) kg il
I LIEMELERD vz, VIM i3ssiae % it s v
D05, KEEH TR 5 OBVENINEE % & 72+ 7 heM:
DT LPTREENT.

(5) PMS 5@ 8#H, 12H  EHic g
AR O A B F=)S, 408 H TiE, control fizh Sy
U ATP BELZEDR eipor. HMEND AcP iEikic
DWTIE control & LA edvorz. = OB
O PMS 23 FSH {EMLISMc LH EHLAF LT
WBEWIELLDEELON D,

(6) TDG #5HE Tl kiAo JTHE & iREE D IYE
AL R4 SR, Ac-P JEHEE12E 0 & O TR
WOTEMERITIEE L, HUISORIIIC LIRE Clid 5 29E
OB BN DBRBDI. = O—REHR B E R,
androgen OKFFHIZ X 0 FHRKIHEIEIC/ER L= b 0
LEZLNT.

(7)) 4AFEOIEK 2 BT NEEREER LSED
R (BB LAR®) &L TW < o0 o il % 280 7=

b, BB AcP BRSNS, JAEER
DHE, THOWR AR CITBESI>b D LR LBEL

bz,

#
e

MBI HID, MAAPIARE WIS, e m
BETZ Bk #zZI B LET. ARG 3D — 8

bo

,\‘P
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Clinical and experimental studies
on male infertility
2. Experimental studies
Histochemical demonstration of acid
phosphatase activity in the testes
of mice and their responce to
the drugs for the male
infertility

Kaoru Saito

Department of Urology, Mie University
School of Medicine, Mie
(Director : Prof. S. Tada)

The testes of Ds strain mice aged 4, 8, 12 &
40 weeks were demonstrated to exhibit his-
tochemically acid phosphatase(Ac-P) activity.

One side of testes were prepared by the ordi-
nary hematoxylin-eosin stain method, and the
other side of testes were stained by the method
described by Burstone (Ac-P staining).

Treated mice with ATP, VTM, PMS and TDG
(see first report) were butcherd at 8, 12 & 40
weeks old, and their testes were stained simultan-
cously by the hematoxylin-eosin stain method
and Ac-P stain method.

The results were as follows:

1) Control group.
slightly noticed in the peripheral several layer

The activity of Ac-P was

cells of the seminiferous tubules and was abscent
in central parts of them. Interstitial cells pre-
sented mild activity of Ac-P. With increasing
age from 4th week to 40th week, the enzyme
activity seemed almostly to be unchanged.

2) ATP group. The activity of Ac-P was
resembled to that of the control group.

3) VTM group. The activity of Ac-P was
increased moderately in the seminiferous tubules
and interstitial cells. In a part of testes of 40
weeks old mice, degenerated seminiferous tubul-
es appeared with increased activity of Ac-P.

4) PMS group. In PMS group, temporary
increase of interstitial cells was noticed. In-
crease of Ac-P activity in all testes were mark-
ed.

5 TDG group.
terstitial cells was noticed in contrast to PMS
group, but the activity of Ac-P was increased in

Temporary decrease of in-

the seminiferous tubules and interstitial cells.
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Fig. 1. Prostate, Ac-P. x40

%

T . - ;a:: A« 3 :ov:x,a:-’,.}" % )
Fig. 5. VTM 40w. Ac-P. x100 Fig. 6. PMS 12w. Ac-P. x100
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Fig. 7. TDG 12w. Ac-P. x400

Fig. 8. TDG 40w.
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P X400

C

Fig. 10 Control 4w. A

Fig. 9 Control 4w. HE X100

Fig. 12 Control 40w. HE X100

P X100

Fig. 11 Control 8w. Ac

P X100

Fig. 14 ATP 8w. Ac

Fig. 13 Control 40w. Ac-P X400

6 VTM 8w. Ac-P X100

Fig. 1

P x100

Fig. 15 ATP 12w. Ac
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Fig. 17 VTM 40w. HE X100 Fig. 18 PMS 8w. Ac-P  x400
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Fig. 19 PMS 12w. HE X400

: - e
Fig. 22 TDG 8w. AcP X400

-

Fig. 23 TDG 12w. HE X400 Fig. 24 TDG 40w. Ac-P X1000
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EFFECTS OF ESTROGEN-PROGESTERONE TREATMENT ON
SERUM AND PITUITARY GONADOTROPHIN LEVELS
AND GONADOTROPHIN RELEASE AFTER LH-RH
TREATMENT IN OVARIECTOMIZED RATS

Iwao YAMAZAKI, Hidekazu NAKAGAWA,
Keiji YOSHIDA and Yoshiaki KIMURA
Medicinal Research Laboratories, Central Research Division,
Takeda Chemical Industries, Ltd., Osaka, Japan

Abstract: The serum and pituitary LH and FSH levels in ovariectomized rats
treated with combination of estrogen and progesterone and also treated with LH-RH
were evaluated by the radioimmunoassay technique.

1) Much higher serum and pituitary levels of LH and FSH in ovariectomized rats
than in intact rats were demonstrated one month and also one and a half months
after the surgical operation. The subcutaneous treatment of ovariectomized rats with
combination of estradiol benzoate and progesterone resulted in a profound fall of the
serum level of LH one, 2 and 3 days later without affecting both the elevated serum
levels of FSH and the elevated pituitary levels of LH and FSH.

2) The intravenous injection of exogenous LH-RH elevated markedly the serum
LH level but relatively a little the serum FSH level in ovariectomized and estradiol
benzoate-progesterone treated rats. The pattern of the elevation of both serum LH
and FSH in the ovariectomized rats was modified little by the dose of both steroids.

Introduction

The sequence of the gonadoectomy in rats
are known to be the elevation of the
pituitary content of LH and FSH,"" and
increased release of these hormones into the
circulating blood,” both of which vary
according to the time-length after the
surgical operation.” The administration of
various sexual hormones to gonadoectomized
rats induces further elevation of gonadotro-
phin in the pituitary but tends to restore
the elevated gonadotrophin level in blood
to the pre-gonadoectomized level.” These
observations led McCann et al.”"® to intro-
duce ovariectomized and estrogen-progeste-
rone treated young rats for the bioassay of
LH-RH in vivo: ovariectomy of rats at the
age of about one month was followed by
the subcutaneous injection of 50 zg/animal
of estradiol benzoate and 25 mg/animal of

progesterone one month after the surgery
and, later, by the single
parenteral administration of hypothalamic
extract of rat for the evaluation of the blood
level of LH as evidenced by the reduction
of ovarian ascorbic acid 10 minutes later.
This method is very sensitive in detecting
the response to exogenous LH-RH. Howe-
little been informed the
difference of the nature of the changes
between the LH and FSH levels in serum
or pituitary by ovariectomy as well as
steroid treatment. Also little has been
known on the difference between the serum
LH and FSH levels in response to exogenous
LH-RH in reference to pretreated doses of
The purpose of the

a few days

ver, has on

steroids. present

experiments is to obtain information on the
problems mentioned above for the better
understanding of the assay method using
ovariectomized estrogen-progesterone treated
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rats for the evaluation of the LH-RH acti-
vity.

Materials and Methods

Female Sprague-Dawley rats purchased
from Japan CLEA were fed on a commercial
CE-2 diet (Japan CLEA) and drinking
water ad libitum in an air conditioned
environment (24%1°C, 50-60% humidity)
illuminating 14 hours/day from 7 :30 to
21:30. Following the method of McCann
at al.,”® the animals at the age of 30 days
were ovariectomized and further fed under
the same conditions for a month and some of
the animals at the termination of the feeding
period were injected subcutaneously either
with 50 pg/animal of estradiol benzoate and
25 mg/animal of progesterone or with 500 ug/
animal of the former and 250 mg/animal of
the latter. Both steriods had been dissloved
in appropriate volume of sesame oil. On
one, 2 and 3 days after the steroid treat-
ment, the serum and pituitary levels of LH
and FSH were estimated following the
method described below. In another series
of experiments, LH-RH, supplied from Dr.
Fujino,'” in an intravenous dose of 500 ng/
100g body weight was injected to those
animals which had been treated with the
steroids 48 hours before. LH-RH had been,
immediately before use, dehydrated at
reduced pressure and at 50°C for 5 hours and
then weighed for dissolution in 0.1 ml/100 g
body weight of physiological saline contain-
ing 0.1% bovine serum albumin (Wako),
20U/ml of Trasylol® (Bayer), and 0.01N
HCIL. At 0, 5, 10, 20, 30, 60, 120 and 180
minutes after LH-RH administration, the
animals were anesthetized with ether and
the serum separated from blood sampled
from the abdominal aorta was treated with
0.1% volume of sodium azide for storage
at —20°C until hormone assay. The pitui-
tary isolated immediately after sacrifice was
promptly refrigerated on Dry Ice® for the
storage at —20°C.

By the use of NIAMDD rat LH and
FSH radioimmunoassay kits, serum and
pituitary LH and FSH levels were assayed
following the double antibody technique of
Midgley et al.'''® duplicating the radioim-

Effects of Steroids and LH-RH on Gonadotrophin Levels

AREasE 22 % 4 5

munoassay procedure. Labeling of both LH
and FSH with I followed the chloramine
T method of Greenwood et al.!® The
measured values of LH and FSH were
expressed as weight of NIAMDD-Rat-LH
RP-1 and NIAMDD-Rat-FSH RP-1, respecti-
vely. Since the presence of unknown
substances in the serum sometimes caused
shift of the standard curve of both hormones,
for the assay of serum hormone, graded
doses of standard were added the same
volume of the serum taken from hypophy-
sectomized rats in order to obtain the
standard curve.

Results

I. Ovariectomy and treatment with estra-
diol benzoate and progesterone (Figs. 1
and 2)

There was no significant difference bet-
ween the serum levels of LH and FSH in
the intact female rats 62 days of age, i.e.,
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Fig. 1 Effects of ovariectomy and estradiol
benzoate (E : 50 ug/rat, s.c.)-progeste-
rone (P :25mg/rat, s.c.) treatment on
serum LH and FSH levels. Serum LH
and FSH levels were determined by
radioimmunoassay, and expressed in
terms of NIAMDD-Rat-LH RP-1 and
NIAMDD-Rat-FSH RP-1, respectively,
(mean ng/ml of serum, +S.E.). Fi-
gures in parentheses above columns
represent the number of rats used.
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Fsg. 2 Effects of ovariectomy and estradiol
benzoate (E : 50 pg/rat, s.c.)-progeste-
rone (P :25mg/rat, s.c.) treatment on
pituitary LH and FSH contents. Pi-
tuitary LH and FSH contents were
determined by radioimmunoassay, and
expressed in terms of NIAMDD-Rat-
LH RP-1 and NIAMDD-Rat-FSH
RP-1, respectively, (mean pg/pituitary,

+S.E.). Figures in parentheses above
columns represent the number of rats
used.

their levels ranged from 70 to 85ng/ml.
In the ovariectomized rats, serum levels of
LH and FSH were elevated to 680 ng/ml
and 1,120 ng/ml, respectively. The elevated
serum levels of both hormones were still
sustaining one and a half months after
ovariectomy. When the ovariectomy was
followed by the subcutaneous injections of
50 pg/animal of estradiol benzoate and 25 mg/
animal of progesterone, the serum levels of
LH on 1, 2 and 3 days after the treatment
were lowered to the values in the range of
150 to 200 ng/ml while those of FSH were
maintained at elevated levels of 1,000 to
1,260 ng/ml.
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The intact female rats at the age of 62
days showed pituitary levels of 360 pug/organ
of LH and 26 pgg/organ of FSH. One and
also one and a half months after ovariectomy,
levels of LH increased to 3,600 and 4,400 pg/
organ, respectively. In contrast, pituitary
FSH at the same time-periods, though
increased, were about 200 pg/organ. The
treatment of the animals with combination
of estrogen and progesterone did not affect
the increased pituitary LH and FSH caused
by ovariectomy.

II. Response of the ovariectomized rats
treated with combination of the steroids
to exogenous LH-RH (Figs. 3 and 4)

By the intravenous injection of 500 ng/
100 g body weight of LH-RH to the ovariec-
tomized rats 2 days after the subcutaneous
treatment with 50 gg/animal of estradiol
benzoate and 25 mg/animal of progesterone,
the depressed level of 180 ng/ml of LH was
elevated promptly and markedly from 5
minutes later and the peak elevation of
4,460 ng/ml at 10 minutes after the admi-
nistration was followed by gradual but
progressive declination. The level at 180
minutes after the administration was still
higher than the pre-injection level. When
the ovariectomized rats treated subcutaneously
with 500 #g/animal of estradiol benzoate and
250 mg/animal of progesterone were injected
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+Progesterone 25mg/rat)
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+Progesterone 250mg/rat)
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Fig. 3 Effect of lower and higher doses of
estrogen and progesterone on LH re-
leasing response to a single intravenous
administration of synthetic LH-RH
(TAP-023, lot 10, 500ng/100g body
weight) in the ovariectomized estrogen-
progesterone-pretreated rats. LH level
was determined by radioimmunoassay,
and expressed in terms of NIAMDD-
Rat-LH RP-1 (mean ng/ml of serum,
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Estradiol benzoate 50 pg/rat

®——o Low-dose-E. P.rat
‘ +Progesterone 25mg/rat

3,000 o——= High-dose-E. P. rat
T [Estradiol benzoate 500 ug/rat
+ Progesterone 250mg/rat
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BT w0

{after injection
Fig. 4 Effect of lower and higher doses of
estrogen and progesterone on FSH
releasing response to a single intrave-
nous administration of synthetic LH-
RH (TAP-023, lot 10, 500ng/100g
body weight) in the ovariectomized
estrogen - progesterone - pretreated rats.
FSH level was determined by radioim-

munoassay, and expressed in terms of
NIAMDD-Rat-FSH RP-1 (mean ng/ml
of serum, +S.E.).

similarly with 500 ng/100 g body weight of
LH-RH, the pattern of the elevation of the
serum LH was similar to that of the ovariec-
tomized rats treated with the low dose of
both steroids, but the magnitude of the
elevated level in the former was somewhat
lower than that in the latter.

The elevated serum levels of FSH in the
ovariectomized rats 2 days after the subcu-
taneous treatment with the low and high
doses of both steroids did not differ signifi-
cantly from each other, i.e., 1,200ng/ml.
The intravenous injection of 500 ng/100 g
body weight of LH-RH elevated further the
serum level of FSH to 1,830 ng/ml in the
animals treated with the low steroid dose
and 2,400 ng/ml in those treated with the
high steroid dose in peak effect. In con-
trast to the elevated LH level, the elevated
FSH level in the former animals and that
in the latter animals preceded by a small
decline over a period of 30 to 60 minutes
afterthe administration were sustaining even
at 180 minutes after the administration.

Discussion

The ovariectomized rats at the age of 62
days just one month after the surgical
operation showed, in comparison with the
intact animals at the same age, a marked
elevation of the serum LH and FSH levels.
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However, the elevation was more marked
in FSH than in LH, while that of the
pituitary levels was more marked in LH
than FSH. The difference in the serum
level between LH and FSH in the intact rat
is known to be conditioned by the sexual
cycle, probably due to a regulated release
of hypothalamic LH-RH, and by the release
of ovarian estrogens and progestins.’” Ova-
riectomy which removes the inhibitory
feedback control of ovarian steroids may
cause the unrestrained synthesis and release
of hypothalamic LH-RH and, hence, the
unrestrained synthesis and release of pitui-
tary LH and FSH, although some possible
controls by adrenal steroids cannot be fully
excluded.

On 1, 2 and 3 days after the subcutaneous
injections of 50 pg/animal of  estradiol
benzoate and 25 mg/animal of progesterone
the elevated serum level of LH in ovariec-
tomized rats was markedly depressed.
However, the serum level of FSH and
pituitary levels of both LH and FSH were
not affected. It is interesting in this con-
nection that the release of pituitary LH is
surge-like while that of pituitary FSH is
sustaining.'®"'® Therefore, the accumulation
of LH in the pituitary with less release in
the circulating blood in contrast to the free
release of the pituitary FSH into the circu-
lating blood in the ovariectomized rats
could be reasonably explained. In addition
to the differences in the patterns of serum
LH and FSH during the estrous cycle,
Daane et al.'” have also reported that the
administration of pentobarbital in the early
afternoon of proestrus was highly effective
in inhibiting the surge of serum LH but
only partially effective in inhibiting the rise
of serum FSH occurring in the late afternoon
of proestrus, and almost totally ineffective
in preventing the occurring of elevated
serum FSH levels normally observed in the
early morning of estrus. Their suggestion
on these evidences that these two gona-
dotrophins may not share a common releas-
ing or regulatory mechanism is supported

by the present evidence.

The intravenous injection of 500 ng/100 g
body weight of LH-RH to ovariectomized
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animals treated either with 50 pg/animal of
estradiol benzoate and 25 mg/animal of pro-
gesterone or with 10-fold doses of both
steroids similarly resulted in the sharp rise
of the serum levels of LH {followed by
gradual declination and in the relatively
slow and small rise of the serum level of
FSH followed by a slightly decreased plateau
level. From the evidence, the natures of
the surge-like release of the pituitary LH
and a rather sustaining release of the
pituitary FSH are strongly suggested. In
addition, the release of the pituitary LH
and FSH by LH-RH in the ovariectomized
rats is concluded to be not significantly
affected by increased doses of estradiol
benzoate and progesterone.
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